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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. 
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phase of development. Characteristic data and ether 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 
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Instruments standard warranty. Production processing does not necessarily include testing 
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If any of the pages contain PRODUCT PREVIEW information, this statement must appear at the lower left on 
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Instruments reserves the right to change or discontinue these products without notice. 
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IMPORTANT NOTICE 

Texas Instruments (TI) reserves'the right to make changes to or 
to discontinue any semiconductor product or service identified 
in this publication without notice. TI 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 TI's standard warranty. Testing 
and other quality control techniques are utilized to the extent TI 
deems necessary to support this warranty. Unless mandated by 
government requirements, specific testing of all parameters of 
each device is not necessarily performed. 

TI assumes no liability for TI applications assistance, customer 
product design, software performance, or infringement of patents 
or services described herein. Nor does TI warrant or represent that 
any license, either express or implied, is granted under any patent 
right, copyright, mask work right, or other intellectual property 
right of TI covering or relating to any combination, machine, or 
process in which such semiconductor products or services might 
be or are used. 

Texas Instruments products are not intended for us~ in life support 
appliances, devices or systems. Use of a TI product in such 
applications without the written consent of the appropriate TI 
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 
• ACl Widebus'" Series doubles I/O 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 TI 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 

TYPE NUMBERS 
DATA PIN 

TYPE NUMBERS 
DATA PIN 

SHEET ASSIGNMENTS SHEET ASSIGNMENTS 
ACLLSI 54AC16824 74AC16824 3-135 1-91 
54ACl1646 74ACl1646 2-3 1-68 54ACTl6824 74ACT16824 3-135 1-91 
54ACT11646 74ACTl1646 2-11 1-68 54AC16827 74AC16827 3-137 1-92 
54ACl1648 74ACll648 2-18 1-68 54ACTl6827 74ACT16827 3-137 1-92 
54ACTll648 74ACTl1648 2-25 1-68 54ACl6828 74AC16828 3-138 1-92 
54ACl1651 74ACl1651 2-31 1-68 54ACT16828 74ACTl6828 3-138 1-92 
54ACTl1651 74ACTl1651 2-39 1-68 54ACl6833 74AC16833 3-139 1-92 
54ACl1652 74ACl1652 2-45 1-68 54ACT16833 74ACT16833 3-139 1-92 
54ACTl1652 74ACTl1652 2-53 1-68 54ACl6834 74AC16834 3-141 1-93 
54ACl1833 74ACl1833 2-60 1-71 54ACT16834 74ACT16834 3-141 1-93 
54ACTll833 74ACTl1833 2-66 1-71 54ACl6841 74AC16841 3-143 1-93 
54ACl1853 74ACl1853 2-72 1-73 54ACT16841 74ACT16841 3-143 1-93 
54ACTl1853 74ACTl1853 2-79 1-73 54ACl6842 74AC16842 3-145 1-93 
54ACl1873 74ACl1873 2-86 1-75 54ACT16842 74ACT16842 3-145 1-93 
54ACTl1873 74ACTl1873 2-91 1-75 54AC16843 74AC16843 3-147 1-84 
54ACl1874 74ACl1874 2-96 1-75 54ACT16843 74ACT16843 3-147 1-94 
54ACTl1874 74ACTl1874 2-101 1-75 54AC16844 74AC16844 3-149 1-94 
54ACll881 74ACl1881 2-105 1-76 54ACT16844 74ACT16844 3-149 1-94 
54ACTll881 74ACTl1881 2-116 1-76 54ACl6853 74AC16853 3-151 1-94 

ACLWIDEBUS 54ACT16853 74ACT16853 3-151 1-94 

54AC16240 74AC16240 3-3 1-78 
54AC16854 74AC16854 3-153 1-95 
54ACT16854 74ACT16854 3-153 1-95 

54ACT16240 74ACT16240 3-8 1-78 54ACl8861 74AC16861 3-155 1-95 
54AC16244 74AC16244 3-12 1-79 
54ACT16244 74ACT16244 3-16 1-79 

54ACT16861 74ACT16861 3-155 1-95 
54AC16862 74AC16862 3-157 1-95 

54AC16245 74AC16245 3-20 1-79 54ACT16862 74ACT16862 3-157 1-95 
54ACT16245 74ACT16245 3-25 1-79 
54ACl6373 74AC16373 3-29 1-80 

54AC16863 74AC16863 3-159 1-96 
54ACT16863 74ACT16863 3-159 1-96 

54ACT16373 74ACTl6373 3-33 1-80 54AC16864 74AC16864 3-161 1-96 
54ACl6374 74AC16374 3-37 1-80 54ACT16864 74ACT16864 3-161 1-96 
54ACT16374 74ACTl6374 3-42 1-81 54AC16952 74AC16952 3-163 1-96 
54AC16470 74ACl6470 3-46 1-81 54ACT16952 74ACT16952 3-163 1-96 
54ACTl6470 74ACT16470 3-46 1-81 54AC16953 74AC16953 3-165 1-97 
54AC16471 74ACl6471 3-48 1-81 54ACT16953 74ACT16953 3-165 1-97 
54ACTl6471 74ACT16471 3-48 1-81 
54AC16472 74ACl6472 3-50 1-82 25-oHM LOW-IMPACT 

54ACTl6472 74ACT16472 3-50 1-82 54BCT25240 74BCT25240 9-3 1-112 
54AC16473 74ACl6473 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 74ACTl6474 3-54 1-82 54BCT25642 74BCT25642 9-12 1-113 
54ACl6475 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 74ACT16543 3-62 1-85 54BCT25652 74BCT25652 9-22 1-114 
54ACl682O 74AC1662O 3-67 1-86 54BCT25756 74BCT25756 9-24 1-114 
54ACT16620 74ACT16620 3-72 1-85 54BCT25757 74BCT25757 9-25 1-114 
54ACl6640 74AC16640 3-77 1-86 54BCT25760 74BCT25760 9-26 1-114 
54ACT16640 74ACT16640 3-82 1-87 SCOPE 
54ACl6646 74AC16646 3-86 1-87 SN54BCT8244 SN74BCT8244 11-195 1-115 
54ACT16646 74ACTl6646 3-93 1-87 SN54BCT8245 SN74BCT8245 11-212 1-115 
54AC16652 74AC16652 3-101 1-88 SN54BCT8373 SN74BCT8373 11-231 1-116 
54ACT16652 74ACTl6652 3-108 1-89 SN54BCT8374 SN74BCT8374 11-246 1-116 
54ACl6657 74AC16657 3-115 1-89 SN54ACT8990 SN74ACT8990 11-3 1-117 
54ACT16657 74ACTl6657 3-122 1-89 SN54ACT8994 SN74ACT8994 11-86 1-117 
54AC16821 74AC16821 3-129 1-90 SN54ACT8997 SN74ACT8997 11-143 1-117 
54ACT16821 74ACTl6821 3-129 1-90 SN54ACT8999 SN74ACT8999 11-166 1-118 
54AC16822 74ACl6822 3-131 1-90 64BCT 
54ACT16822 74ACT16822 3-131 1-90 
54AC16823 74AC16823 3-133 1-90 SN64BCT125 12-3 1-119 

54ACTl6823 74ACT16823 3-133 1-90 SN64BCT126 12-6 1-119 
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NUMERICAL INDEX 

TYPE NUMBERS 
DATA PIN 

TYPE NUMBERS 
DATA PIN 

SHEET ASSIGNMENTS 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 12-15 1-119 SN10KHT5541 7-31 1-100 
SN64BCT245 12-18 1-119 SN 1 00KT5541 7-36 1-100 
SN64BCT306 12-21 1-120 SN10KHT5542 SN10KHT5543 7-42 1-100 
SN64BCT373 12-24 1-120 SN10KHT5562 SNlooKT5562 7-47 1-100 
SN64BCT374 12-28 1-120 SN 1 OKHT5563 SN 1 ooKT5563 7-48 1-101 
SN64BCT541 12-32 1-120 SN 1 OKHT5564 SN 1 00KT5564 7-49 1-101 
SN64BCT543 12-35 1-120 SN10KHT5565 SN100KT5565 7-50 1-101 
SN64BCT2240 12-36 1-120 SN10KHT5573 7-51 1-101 
SN64BCT2241 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 4-40 1-122 SN10KHT5576 7-76 1-102 

SN54BCT979 SN74BCT979 4-33 1-122 SN10KHT5578 7-78 1-102 

SN75ALS053 4-3 1-122 SN 1 ooKT5578 7-83 1-102 

SN55ALS056 4-10 1-123 FIFOs 

SN75ALS056 4-21 1-123 SN54ACT2235 SN74ACT2235 8-3 1-107 
SN55ALS057 4-10 1-123 SN54ACT7801 SN74ACT7801 8-13 1-105 

SN75ALS057 4-21 1-123 SN54ACT7802 SN74ACT7802 8-27 1-106 

BUS TERMINATION ARRAYS DEVICE SN54ALS229B SN74ALS229B 8-36 1-103 

SN74S1050 5-3 1-125 SN54ALS232B SN74ALS232B 8-42 1-103 

SN74S1051 5-8 1-125 SN54ALS233A SN74ALS233B 8-46 1-103 

SN74S1052 5-13 1-125 SN54ALS234 SN74ALS234 8-52 1-103 

SN74S1053 5-18 1-125 SN54ALS235 SN74ALS235 8-60 1-103 

SN74S1056 5-23 1-125 SN54ALS236 SN74ALS236 8-72 1-104 

CLOCK DRIVERS 
SN74ALS2232A 8-80 1-104 
SN74ALS2233A 8-85 1-104 

SN54ABT337 SN74ABT337 6-3 1-98 SN54ALS2238 SN74ALS2238 8-91 1-104 
74ACl1204 6-8 1-98 MEMORY DRIVERS 

54ACl1208 74ACl1208 6-13 1-98 
SN54ALS2240 54ACTl1208 74ACT11208 6-20 1-98 10-3 1-108 

54ACl1800 74ACl1800 6-28 1-98 SN54ALS2244 10-6 1-108 

54ACTl18oo 74ACTl1800 8-30 1-98 SN74ALS2540 SN74ALS2541 10-9 1-108 

54AC11802 74ACl1802 6-33 1-99 SN74AS2620 SN74AS2623 10-13 1-109 

54ACT11802 74ACTl1802 6-37 1-99 SN74AS2640 SN74AS2645 10-17 1-109 

SN74AS303 6-40 1-99 SN74BCT2240 10-21 1-109 

SN74AS304 6-45 1-99 SN74BCT2241 10-25 1-110 

SN74AS305 6-50 1-99 SN74BCT2244 10-29 1-110 

ECLlTTlTRANSlATORS 
SN74BCT2410 10-33 1-111 
SN74BCT2411 10-34 1-111 

SN10KHT5538 7-3 1-100 SN54BCT2827 A 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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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) 

Co 

Cpd 

fmax 

ICC 

.1ICC 

IOL 

IOZ 

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): PD = Cpd Vcc2 f + ICC VCC. 

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 VCC 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 0 V 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. 
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GLOSSARY 
SYMBOLS, TERMS, AND DEFINITIONS 

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

tdls 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, ldis = tpHZ or tpLZ. Open-collector outputs will change only if they 
are low at the time of disabling so tdis = tPLH. 

ten Enable time (of a 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 tpZL. Open-collector outputs will change only if they are 
responding to data that would cause the output to go low so, for them, ten = tpHL. 

th Hold time 

tpd 

1-6 

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 tPLH). 

Propagation delay time, hlgh-to-Iow level output 
The time between the specified reference pOints on the input and output voltage waveforms with 
the output changing from the defined high level to the defined low level. 

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-Ievel 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. 
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GLOSSARY 
SYMBOLS, TERMS, AND DEFINITIONS 

tPLZ 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. 

tpZH 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. 

tpZL 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. 

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

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

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

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

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

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

VIL 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. 
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GLOSSARY 
SYMBOLS, TERMS, AND DEFINITIONS 

VOH High-level output voltage 
The voltage at an output terminal with input conditions applied that, according to product 
specification, will establish a high level at the output. 

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

VT + Poaitlve-golng 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 - . 

VT - Negatlve-golng threshold level 

1·8 

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 + . 
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EXPLANATION OF FUNCTION TABLES 

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

H 

L 

t 
t 

x 
Z 

a .. h 

00 

00 

On 

..n.. 
"1..f" 

= high level (steady state) 

= low level (steady state) 

= transition from low to high level 

= transition from high to low level 

= valuellevel 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 at inputs A through H respectively 

= level of 0 before the indicated steady-state input conditions were established 

= complement of 00 or level of a before the indicated steady-state input conditions were 
established 

= level of 0 before the most recent active transition indicated by t or t 
= one high-level pulse 

= one low-level pulse 

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

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 t, 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, 00, or 00), it persists so 
long as the steady-state input levels and the levels that terminate indicated transitions are maintained. 
Unless otherwise indicated, input transitions in the opposite direction to those shown have no effect at the 
output. (If the output is shown as a pulse, ..n.. or "1..f", the pulse follows the indicated input transition and 
persists for an interval dependent on the circuit.) 
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EXPLANATION OF FUNCTION TABLES 

1-10 

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 5N74194. 

FUNCTION TABLE 

INPUTS OUTPUTS 
MODE SERIAL PARALLEL 

CLEAR 
51 so CLOCK 

LEFT RIGHT A B C D QA QB Qc QD 

l X X X X X X X X X l l l l 
H X X l X X X X X X QAO QBO Oco QOO 
H H H t x x a b c d a b c d 
H L H t X H X X X X H QAn QBn Ocn 
H l H t X l X X X X l QAn QBn Ocn 
H H l t H X X X X X QBn Ocn QOn H 
H H l t l X X X X X QBn Ocn QOn L 
H l l X X X X X X X QAO QBO Qeo QOO 

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 a~ 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. 5ince on other lines of the table only the rising transition of the clock 
is shown to be active, the second line implicitly shows that no further change in the outputs will occur 
while the clock remains high or on the high-to-Iow transition of the clock. 

The third line of the table represents synchronous parallel loading of the register and says that if 51 and 
SO are both high then, without regard to the serial input, the data entered at A will be at output OA, data 
entered at B will be at OB, and so forth, following a low-to-high clock transition. 

The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right 
serial input and the shifting of previously entered data one bit; data previously at OA is now at OB, the 
previous levels of OB and Oc are now at Oc and 00 respectively, and the data previously at OD is no 
longer in the register. This entry of serial data and shift takes place on the low-to-high transition of the 
clock when 51 is low and SO is high and the levels at inputs A through 0 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 OB is not at OA, the 
previous levels of Oc and 00 are now at OB and OC, respectively, and the data previously at OA is no 
longer in the register. This entry of serial data and shift takes place on the low-to-high transition of the 
clock when 51 is high and 50 is low and the levels at inputs A through 0 have no effect. 

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

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

D flip·flop and latch signal conventions 

It is normal TI practice to name the outputs and other inputs of a D-type flip-flop or latch and to draw its 
logic symbol based on the assumption of true data (D) inputs. Outputs that produce data in phase with the 
data inputs are called 0 and those producing complementary data are called Q. An input that causes a 0 
output to go high or a Q output to go low is called Preset (PRE). An input that causes a a output to go 
high or a 0 output to go low is called Clear (ClR). Bars are used over these pin names (PRE and ClR) if 
they are active-low. 

The devices on several data sheets are second-source designs, and the pin-name conventions used by 
the original manufacturers have been retained. That makes it necessary to designate the inputs and 
outputs of the inverting circuits 0 and O. 

In some applications, it may be advantageous to redesignate the data input from D to 0 or vice versa. In 
that case, all the other inputs and outputs should be renamed as shown below. Also shown are 
corresponding changes in the graphical symbols. Arbitrary pin numbers are shown in parentheses. 

(51 Q (51 
Ii 

161 
Q 

LATCH LATCH 

151 Q (51 
Ii 

161 Ii 161 
Q 

FUp..FLOP FUP-FLOP 

The figures show that when 0 and Q exchange names, the Preset and Clear pins also exchange names. 
The polarity indicators (1:=0.) 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), 0, and Q. Pin 5 (0 or Q) is still in phase with the 
data input (D or D); their active levels change together. 
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THERMAL INFORMATION 

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

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. 

T J = ROJA x Pr + T A (1) 

where 

T J virtual junction temperature 

ROJA = thermal resistance, junction to free air 

Pr total power dissipation of the device 

T A free-air temperature 

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

JUNCTION-TO-AMBIENT THERMAL RESISTANCE 
vs 

~ AIR VELOCITY 

~ 13or----r----r----r--~r----r---, 
I 14-PlN 0 PACKAGE 
3 120r----r--~r----r----r----r--~ ! 16-PIN 0 PACKAGE 
.~ 110 k-'or-_I_-+-+I-----I-----il-----+-----f 
.. 20-PIN OW PACKAGE 
~ 100~~~~~r_---r--~r_--~--~ 
m - 90~~~-r~----+---_I_--__f--~ 

! 

I 
80~~~-r~~~~--r_--~--~ 

~ 60r---~~-i----~~~--~--~ 
~ 

.1:1 50 
401-----I-----I-----I-----I----_I_----f .., 

~ 300~--1-0~0---2-0~0---3-0~0---40-L0---5-0~0---6~00 
Air Velocity-Feet/Min 

FIGURE 1 

PT = VCCXICC + (CpdXVCC2Xfi) + l:(CLXVCC2Xfo) (2) 

(3) PT = Vccx[lcc + (NXAICCXdc)) + (CpdXVCC2Xfi) + l:(CLX Vcc2X fO) 

where 

VCC = supply voltage (5 V for typical, 5.5 V for maximum) see Note 1 
ICC = quiescent supply current (specified on device data sheet) 
Cpd = 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 TIL device 
dc = duty cycle 
AICC = 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 1 V for VIL and greater than VCC-1 V for VIH 
and input rise and fall times less than 15 ns. 

EPIC is a trademark of Texas Instruments Incorporated. 
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PARAMETER MEASUREMENT INFORMATION 

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

fROM OUTPUT _____ .... _____ .., 
UNDER TEST 

CL - 50pf 
ISH NoteAIJ 

50011 

LOAD CIRCUIT fOR TOTEM-POLE OUTPUTS 

- 't X- -VCC TIMING INPUT 50% 
ISH Note BI 

HIGH-LEVEL 50% 50% ~
-- -Vcc 

I'--J 0 
INPUT 

I I 0 
tsu~ 14- It-tw --+\ 

I It-th-+\ 

Rn'¥.~":' - - -Vcc 
DATAINPUT~ L-

o 

LOW-LEVEL 50% 50% ~
I Vcc 

SETUP AND HOLD nMES 

IN-PHASE 
OUTPUT _....-J 

OUT-Of-PHASE 
OUTPUT 

INPUT 

PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

-----0 
PULSE DURATION 

B. Input pulses are supplied by generators having the following characteristics: PRR ,;; 10 MHz, Zo = 50 n, Ir = 3 ns, tf = 3 ns. 
For testing pulse duration: tr = 1 to 3 ns, If = 1 to 3 ns. Pulse polarity can be either a high-to-Iow-to-high or low-to-high-to-Iow. 

C. Tha outputs are measured one at a lime with one inpul transition per measurement 
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PARAMETER MEASUREMENT INFORMATION 

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

fROM OUTPUT 51 02 x Vee 

UNDER TEST --..... ----.... -5"'0'V0 ""1I--' 0 OPEN 

l_
GND 

eL-50pF 
(See Note All 

500 {l 

TEST 

tPLH/tPHL 
tpLZ/tpZL 
tPHz/tpZH 

LOAD CIRCUIT FOR THREE-sTATE OUTPUTS 

S1 
OPEN 

2 x Vee 
GND 

- 'i X- -Vee TIMING INPUT 50% 
(See Note BI 

1'-_-' 0 

tsu--t ~ 
I \t-th-.j 
I 

HIGH-LEVEL 
INPUT ----0 

,----Vee 
eft~ ~ ~-:.,- - - -Vee 

DATAINPUT~ ~O 
LOW-LEVEL 
INPUT 

SETUP AND HOLD TIMES PULSE DURATION 

INPUTJ50%V 
(Se. Note BI ee 

\5: :e; -:ee 

I 
~ Vee 

tPLH~ I OUTPUT eONTROL "It 50% Vee 150% Vee 
1 I I - - VOH ILaw-level enabllngl 1- -, - - - - 0 

I~~":~S; 1 f50% ved \..50% Vee OUTPUT ~tPZL~ I4-tPLZ~ 
- --iI-oJ. I ~I I I I~~ Vee 

- VOL WAVEfORM 1 \.50% V I ":20% . 
I ~tPHL S1 at 2 X Vee ee I ~o~_Vee 

..1.0.......... I.o..........w. ISee Note el I 1 VOL 
~~ ~~ ~~~ ~~~ 

OUT-Of-PHASE 
OUTPUT 

\!, ~ VOH OUTPUT I I V 

,50% Vee T~~~~~L W:~:~~~~ 2 1-50% Vee ~~eo; 
ISee Note el 

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and Jig capacitance. 
B. Input pulses are supplied by generators having the following characteristics: PAR s: 10 MHz, Zo = 50 n, tr = 3 ns, tf = 3 ns. 

For testing pulse duration: !r = 1 to 3 ns, tf = 1 to 3 ns. Pulse polarity can be either a high-to-Iow-to-hlgh or Iow-to-high-to-Iow. 
C. Waveform 1 is for an output wHh internal conditions such that the output is low except when disabled by the output control. 

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

TEXAS ." 
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FROM OUTPUT 

PARAMETER MEASUREMENT INFORMATION 

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

TIMINGINPUT~""" 3V 
(See Note Bl 1.5 V 

__ .JI '---0 
UNDER TEST ------... ---------. tsu -+I 

I 
I+-
I4-th-+l 

Cl - 50 pF 

(See Note AI J 500 n 
1 "\I~::\-:- -3V 

DATAINPUT..::,y ~O 

LOAD CIRCUIT FOR TOTEM-POLE OUTPUTS 

HIGH·lEVEL 
INPUT 

lOW·lEVEl 
INPUT 

PULSE DURATION 

'-----0 

,_---3 V 

NOTES: A. CL includes probe and jig capacitance. 

/ 
SETUP AND HOLD TIMES 

INPUT J".5V 
ISee Note Bl 

I 

OUT·Of·PHASE 
OUTPUT 

PROPAGATION DELAY TIMES 

B. Input pulses are supplied by generators having the following characteristics: PRR :> 10 MHz, Zo ~ 50 n, tr ~ 3 ns, tf ~ 3 ns. 
For testing pulse duration: tr ~ , to 3 ns, tf ~ 1 to 3 ns. Pulse polarity can be either a high·to·low-to-high or low·to·high-to-Iow. 

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

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

FROM OUTPUT S, 02 x Vce 

UNDER TEST --... ...----... -50Vo"""n-' 0 OPEN 

I_
GNo 

CL-50pF 
ISee Note Al J 500 II 

TEST 

tPLH/tPHL 

tPLZ/tpZL 
tpHZ/tpZH 

LOAD CIRCUIT FOR THREE-STATE OUTPUTS 

S1 

OPEN 

2 X Vec 
GND 

TIMING INPUT '.5 V ~ A--3V 

ISee Note BI '- ~
----3V 

I _J 0 

tsu--t 14-
I ~th-.j 

HIGH-LEVEL '.5 V '.5 V 
INPUT I 

I I 0 
~tw-+l 

, +-----3V 

DATAINPUT~O ~
I 3V 

I I 
LOW-LEVEL '.5 V '.5 V 
INPUT 

- - - --0 

SETUP AND HOLD TIMES PULSE DURATION 

-----3V 

INPUT .L,.5 V \,.5 V 3 V 
(See Note BI..Jr I OUTPUT CONTROL ".5 V ".5 V 

, I 0 (Low-Ieve( enablingl 1- " - - - - 0 

tPLH~ , !.-, tPZL-.I ~tPLZ-tI 
--.-.------., I OUTPUT I I 1.......--· Vee 

IN-PHASE " II ,.--+-; """"I~--VOH WAVEFORM': \50% Vce I .f20_%%_ ·Vvce 
OUTPUT 50% Vce 50% Vce S1 at 2 x Vce ,- - OL ___ +_..1 I I (See Note C) , I 

VOL ~tpZH'" If-tPHZ~ 
, It--*-tPHL OUTPUT , I __ VOH 

tPHL~ ~tPLH WAVEFORM 2 /50% Vce -toao% Vee 
I ~VOH S1 at GND - "--~ 0 

OU~~~:UHTASE ,50% Vce T~':..~~~L (See Note C) 

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 

1-16 

S. Input pulses are supplied by generators having the following characteristics: PRR ,;; 10 MHz, Zo = 50 n, tr = 3 ns, tf = 3 ns. 
For testing pulse duration: tr = 1 to 3 ns, tf = 1 to 3 ns. Pulse polarity may be either a high-to-Iow-to-high or low-to-high-to-Iow. 

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 SN54BCT25XXX AND SN74BCT25XXX DEVICES 

FROM OUTPUT 

Vee 1 
51,\ 

R1 

UNDER TEST ----<~--+--+--

CL 
(See Note A) 

R2 

LOAD CIRCUIT 

TEST 
POINT 

DATA INPUT ~rl-5-V---"'\ 1-.~ ~ -- -- --. 3 V 
(5 •• Nol. 8) --.J: . :'\ 0 V 

OUTPUT CONTROL ~ 1.5 V ~ 3 V 
(See Note B) ~s:...-t~~'':--'-- 0 V 

tpZL -+::- :, 

IN-PHASE 
OUTPUT 

OUT-Of-PHASE 
OUTPUT 

:.-tpHL ~ : .... tpLH~ 

\ 1.5 V F: VOH 

. 1.5 V 
'--___ ....J_ - - - - -. VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

I : t pLZ"'" ,+
WAVEFORM 1 ~---~-~/l3.5 V 

(See Note C) : -\.-H-~-.:t--t VOL 

tpZH -.: :.- : , I 0.3 V 

~PHZ""" ,+-:t 
WAVEFORM 2 ~~-.~: VOH 
(See Note C) ------1:"~.:_V ___ ~ 0.3 V 

OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 
B. Input pulses are supplied by generators having the following characteristics: PRR ,:; 10 MHz, Zo = 50 n, It = 3 ns, tf = 1 to 3 

ns. For testing pulse duration: tr = 1 to 3 ns, tf = 1 to 3 ns. Pulse polarity can be either a high-to-Iow-to-high or low-to-high-to
low. 

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

D. The outputs are measured one at a time wHh one input transition per measurement. 
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PARAMETER MEASUREMENT INFORMATION 

SERIES SN54BCT8XXX AND SN74BCTaXXX DEVICES 

7V 

SI b 
Rl 

FROM OUTPUT TEST 
UNDER TEST POINT 

CL R2 

(See Note A) 

LOAD CIRCUIT 1 ALL OUTPUTS EXCEPT FOR ERROR FLAG 

TIMING 
INPUT 

DATA 
INPUT 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

INPUT J rl-.5-Y-----\ ;.~ ~ -- - -- -- :: 

IN-PHASE 
OUTPUT 

;+tPLH -': 

HIGH-LEYEL ~----3V 
INPUT ---..r. 1•5Y 1.5Y~OV 

..--tw--+' 
I I 
I I 

..--tw~ 
I I 

~'3V 
LOW- LEVEL 1.5 V 1.5 Y 

INPUT, "- - - -OV 

VOLTAGE WAVEFORMS 
PULSE DURATIONS 

OUTPUT~~3V CONTROL 1.5 V 1.5 V 
I .. ----- 0 V 

tpZL -+:;..... :, 
I : t pLZ...... ~ 

WAVEFORM 1 ~'--2J(1~-~- ... 3.5 V 
(See Note B) I 1.5 V I J_ V L 

I -t=.. 0 

tpZH -+: :.- :, 0.3 V 
~PHZ"'" ~ j. 

WAVEFORM 2 v--s 1---::\---':': VOH 

OUT-or-PHASE 
OUTPUT 

F: YOH 
1.5 Y 

-----'------. VOL 

~1.5Y (See Note B) ~~.~_V ___ ~ 0.3 V 
... 0 V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 
B. Input pulses are supplied by generators having the following characteristics: PRR ,;; 10 MHz, Zo = 50 n, Ir',;; 2.5 ns, tf ,;; 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. The outputs are measured one at a time w~h one input trans~ion per measurement. 
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PARAMETER MEASUREMENT INFORMATION 

SERIES SN54ACT8XXX AND SN74ACTaXXX DEVICES 

02 X Vee 

FROM OUTPUT 500.n 51 0 OPEN 
UNDER TEST - ......... ~_>--...JVVIr--.-J IGND 

CL = 50 pF I 500 .n 
(See Note A) _ 

LOAD CIRCUIT 

TIMING 
INPUT 

3V ----,-t ~.~ _V ____ 0 V 

".t ~: ... th-+: 
r" su-r; I 

DATA 
INPUT 

~~-~-3V 
..Fl.5V ~V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

OV 

SWITCH POSITION TABLE 

TEST S1 

tPLHItPHL Open 

tPLZ/tpZL 2xVCC 

tPHZ/tpZH GND 

HIGH-LEVEL ~-.-~-.;3V 
INPUT~I.5V ~OV 

:--tW-: 

LOW-LEVEL ~ y---3 V 
INPUT ""L--....I_ - - -OV 

VOLTAGE WAVEFORMS 
PULSE DURATIONS 

OUTPUT ~. "V ..c;;:;- 3 V 
CONTROL ~~I-~'~_~_ 0 V 

tpZL -.::.- :, 

WAVEFORM 1 ~ ~~Z; - -G:1- 3.5 V 
(See Note 8) : ~~_.~: VOL 

tpZH ~ i+- : , L O•3 V 
tpHZ~ j+- j. :+- tpHL ~ :+ tpLH -+; 

----~\' F: VOH 
OUT-OF-PHASE : 1.5 v 1.5 V 

WAVEFORM 2 ~I--::t---~L:: VOH 
(See Note 8) ~~.:_V ___ ~ 0.3 V 

o V 
OUTPUT ..... ___ --' ______ ' VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS 

8. Waveform 1 is for an output with internal ccnditions 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, Zo = 50 n, !r = 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 

FROM OUTPUT 
UNDER TEST ---<----.--- TEST 

POINT 

CL 
(See Note A) 

LOAD CIRCUIT 1 ALL OUTPUTS EXCEPT FOR ERROR FLAG 

TIMING 
INPUT 

DATA 
INPUT 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

INPUT ~r;-.5-V--"""'\ ;.~ ~ ------. :: 

:+tPLH -.: 

HIGH-LEVEL ~ - - - .3 V 
INPUT ---T. ,.5V 1.5V~oV 

.+-tw-' 
I I 

I I 

.+-tw-' 
I I 

~'3V 
LOW-LEVEL 1.5V 1.5V 

INPUT, "- - - -OV 

VOLTAGE WAVEFORMS 
PULSE DURATIONS 

OUTPUT~1O;V ~3V 
CONTROL ~~~~.~_~_ 0 V 

tPZL -+::.- :, 
WAVEFORM l---+i.~~Z~--:;' ,..,3.5 V 
(See Note 8) : '\..::..:!~_.~: VOL 

tpZH ~ :.- : , E. 0.3 V 
~PHZ~ ~.t 

WAVEFORM 2 V-H·-:-:+-.~: VOH 

OUT-or-PHASE 
OUTPUT 

F: VOH 
1.5 V 

'----..1------. VOL 
~1.5V (See Note 8) -1'~.~_V ___ ~ 0.3 V 

,..,0 V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS 

NOTES: A. CL includes probe and jig capacRance. 
B. Input pulses are supplied by generators having the following characteristics: PRR S; 10 MHz, Zo = 50 n, tr s; 2.5 ns, tf S; 2.5 ns. 
C. Wave/onn 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 SN54FXXX AND SN74FXXX DEVICES 

FROM OUTPUT TEST 
UNDER TEST:q- POINT 

CL RI 

(5 •• Not. A) 

FIGURE 1. LOAD CIRCUIT FOR 
TOTEM-POLE OUTPUTS 

TIMING 
INPUT 

DATA 
INPUT 

A. SETUP AND HOLD TIMES 

r------,-----------·3V 
INPUT J \ 

(S •• Not. C) " 1.5 V ,1.5 V 
' .... ·-----oV 

:.. tpLH""; :+tPHL -.: 

: ',...--';-'---.. 
IN~~~~ t l •5V :,: E VOH 

---...---' VOL 

C. PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

7 V (tpZL' t pLZ, o.c.) 

1 OPEN 
51 0-- (ALL OTHER) 

Rl 

FROM OUTPUT __ ..... _ .... ---<p-_ TEST 
UNDER TEST POINT 

(5 •• Not. A) CL R2 

_ RL =Rl =R2 

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

HIGH-LEVEL ~- - - ·3V 
PULSE----", 1.5 V 1.5V~OV 

r4--tW--" 

(5 •• Not. C) : : 
-tw-
: : 3V 

LOW-LEVEL ~ 1.5V 1.5 V y--
PULSE ~- - - ·OV 

B. PULSE WIDTHS 

OUTPUT 
CONTROL ~~ 3 V 

(LOW-LEVEL 1.5 V 1.5 V 
ENABLE) :' ~ - - - -. 0 V 

tpZL -+', r+- " 
, : t pLZ..... ,.-. 

WAVEFORM 1 ---7y - - - -: -~/l 3.5 V 

(5 •• Not.s B and E) : -'--H-~-:T-'!: VOL 

tpZH ~ i+- : , L O•3 V 
~PHZ~ ,.-. j. 

WAVEFORM 2 ~~--.::: VOH 
(5 •• Not.s B and E) -----Z' ~.: _V ___ ~ 0.3 V 

OV 

D. THREE-sTATE OUTPUT ENABLE TIMES 

B. Waveform 1 is for an outpu1 with internal condHions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output wHh intemal 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, Ir = tf S; 2.5 ns, duty cycle = 50%. 
D. When measuring propagation delay times of three-state outputs, switch 81 is open. 
E. The outputs are measured one at a time with one Input transition per measurement. 

TEXAS ." 
INSTRUMENTS 

POST OFF'CE BOX 656303 • DALLAS. TEXAS 75265 1-21 



PARAMETER MEASUREMENT INFORMATION 

SERIES SN54BCTXXX AND SN74BCTXXX DEVICES 

o7V 

FROM OUTPUT 500.0. Sl 0 OPEN 
UNDER TEST ----1.-_t>----JVIIV---J IGND 

500.0. 

LOAD CIRCUIT FOR OUTPUTS 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

,..------3 V 

CONTROL • • 
OUTPUT~3V 

(LOW-LEVEL , 1.5 V , 1.5 V 
ENABLING) : .: ___________ 0 V 

tpZL .... ::+- ....:;.- tpLZ , , 
OUTPUT---'I"'"\ -.----Vee 

WAVEFORM 1 
Sl AT 7V 

OUTPUT 
WAVEFORM 2 

, 
tpZH ~:.- ~:- tpHZ 

----.,;'--------. VOH 
. VOH -0.3 V 

Sl ATGND ___ --' 
=---VOL 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

:"-t,,---': 
TIMING INPUT ~.5V , '3 V 

~1.5V Eov -------', -OV 

;.-tsu -.:.-- th-+l =x: ~: -VOH 
DATA INPUT .1.5 V 1.5 V 

. • -VOL 

VOLTAGE WAVEFORMS 
PULSE DURATION 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

NOTES: A. CL includes probe and jig capacitance. 

1-22 

B. Input pulses are supplied by generators having the following characteristics: PRR ,;; 10 MHz, Zo = 50 n, It- = 2.5 ns, 
tf = 2.5 ns. 

C. Waveform 1 is for an output wHh 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 SN55ALSXXX AND SN75ALSXXX DEVICES 

A INPUT ___ 1_.3....Ji,:0% 90%~I..t...;.;O;.;~.;;...._..JI ______ • : : 

_tw-
tPLH ....: ;..... ....: i+-tPLH 

I I 'I 

:,' / VH(rof) '\' 
_____ ......, :', 0.5 V 

Y OUTPUT -, , c::: 
, , 

F' OUTPUT -------~ " VOH 
:+- tpHL ...: ~ tpLH ] 

1.3 V V~·~: _________ . VOL 

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 = 50%, Ir ,; 6 ns. 
tl ,; 6 ns, lout = 50 n. 

Y OUTPUT -~~_--------, 

I 
CL=SOpF' 
(See Note A) 

NOTE: A. CL includes probe and stray capacitance. 

CLOSE F'OR 
TESTING F 

TEXAS .. 
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PARAMETER MEASUREMENT INFORMATION 

SERIES SN54S10XX AND SN74S10XX DEVICES 

50.n 450.n 

(5 •• Not. A) (See Note B) 

'----r----' OUT 

INPUT PULSE 90% • - on. . 
(5 •• Not. A) ;,.;;/-:. L 

10% , , 
-to: :+-tr 

(5 •• Not. C) 

tf-': :.-, , 
INPUT PULSE o"'y' .',' (5 •• Note C) /0 

90%··' 

OUTPUT VFW' - -~. -'V 
WAVEFORM --' C F 

(See Note B) 

(Se. Note B) 

-.; i+-trr , 

OUTPUT 
WAVEFORM 

(See Not. B) 
,~;j,;-

.. V . --.IRW(REC) 

NOTES: A. The Input pulse is supplied by a pulse generator having the following characteristics: tr = 20 ns, Zout = 50 n, fpR = 500 Hz, 
duty cycle = 0.01. 
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B. The output waveform is monitored by an oscilloscope having the following characteristics: tr s: 350 ps, Rin = 50 n, 
Cin = S:5 pF. 

C. The Input pulse Is supplied by a pulse generator having the following characteristics: tf = 0.5 ns, lout = 50 n, Iw = s: 50 ns, 
duty cylce s: 0.01. 

TEXAS .., 
INSTRUMENTS 
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TIMING INPUT 

PARAMETER MEASUREMENT INFORMATION 

SERIES SN54ABTXXX AND SN74ABTXXX DEVICES 

07V 

FROM OUTPUT 500 no 51 0 OPEN 
UNDER TEST ----<_~~_'\NV---/ IGND 

TEST SI 

500 no 

LOAD CIRCUIT FOR OUTPUTS 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

,..-----3V 

~.5V _____ -.J, 
OV 

i+-tsu ....:.-- th---.; 

tpLH/tPHL OPEN 

tPLZ/tpZL 7V 

tPHZ/tpZH GND 

CONTROL ' , 
OUTPUT~3V 

(LOW-LEVEL , 1.5 V , 1.5 V 
ENABLING) , . , __ - _ - __ - __ • 0 V 

, ' 
tpZL -...:;..... -.:; ..... tpLZ , , , 

OUTPUT~' ;-------t--:-- Vee 

WAVEFORM 1 : 50% :' V 0 3 V 
51 AT 7V : ' , ,.-9k~-:-'VOL 

OUTPUT 
WAVEFORM 2 

tpZH'-~;..... -.:: ..... tpHZ 

r------~'.-------.VOH 
, VOH -0.3 V 

51 ATGND ___ ...J 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 

:.-- t w ------.; 
I I 3V 

=x' ~: VOH 
DATA INPUT ,1.5 V 1.5 V 

. 'VOL 

J:l.5V Eov 
VOLTAGE WAVEFORMS 

SETUP AND HOLD TIMES 

NOTES: A. CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 
PULSE DURATION 

B. Input pulses are supplied by generators having the following characteristics: PRR ,;; 10 MHz, Zo ~ 50 n, Ir ~ 2.5 ns, 
tf = 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output wUh 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 ." 
INSTRUMENTS 
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PARAMETER MEASUREMENT INFORMATION 

SERIES SN54ASXXX AND SN74ASXXX DEVICES 

FROM OUTPUT TEST 
UNDER TEST ~ POINT ..... "'''''' i:, TEST 

7V 

G. RL 

(S •• Not. A) 

LOAD CIRCUIT FOR 
BI-8TATE 

TOTEM-POLE OUTPUTS 

UNDER TEST ~ POINT Cli 
(See Note A) 

LOAD CIRCUIT FOR 
OPEN-COLLECTOR OUTPUTS 

£1 ~ RL =Rl=R2 

Rl 
FROM OUTPUT TEST 

UNDER TEST POINT 

CL R2 
(Seo Noto A) 

LOAD CIRCUIT FOR 
THREE-8TATE OUTPUTS 

NOTE: A. CL includes probe and jig capacitance. 

TIMING 
INPUT 

DATA 
INPUT 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

HIGH-LEVEL ~- - - -3_5 V 
PULSE---..r. 1.3 V 1.3V~03 V .+---tw---. . 

:--tw--: 
I I 

~' 3.5 V 
LOW-LEVEL 1.3 V 1.3 V 

PULSE '. • - - - -0.3 V 

VOLTAGE WAVEFORMS 
PULSE DURATIONS 

CONTROL ' , 
OUTPUT ~3'5V 

(LOW-LEVEL I 1.3 V I 1.3 V 
ENABLING) : _: ___________ 0.3 V 

tpZl -+,:+- -+:+- tpLZ 

WAVEFORM1~' ~-------~-~- ... 3.5 V 
51 CLOSED : 1.3 V : I .f.: 0.3 V 

{Sa. Note B) , - ------
: I ------f--VOL 

OUT-OF-PHASE 
OUTPUT 

(See Note D) 

tpzw--,: i+- --+::- tpHZ 
I I t 

WAVEFORMZ~--------VOH 
51 OPEN 1.3 V -, - - - - t::. ~ 3 V 

(See Note B) :"0 V 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, THREE-sTATE OUTPUTS 

NOTES: B. Waveform 1 is for an output w"h internal conditions such that the output Is low except when disabled by the output control. 

1-26 

Waveform 2 is for an output ~h inlemal 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.1r = tf = 2 os. duty cycle = 50%. 
D. When measuring propagation delay items of 3-stete outputs, sw"ch $1 is open. 
E. The outputs are measured one at a time with one Input transition per measurement. 

TEXAS ,If 
INSTRUMENTS 
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PARAMETER MEASUREMENT INFORMATION 

SERIES SN10KHT ECL-TO-TTL TRANSLATOR 

7V 

b OPEN 
SI 

Rl 
FROI.l OUTPUT TEST 

UNDER TEST -~~--..... -- POINT 

Cl 
(See Note A) 

R2 

lOAD CIRCUIT 

-+: :+- tf 

SWITCH POSITION TABLE 

TEST SI 

tplH Open 

tpHl Open 

tpZH Open 

tPZl Closed 

tpHZ Open 

tPlZ Closed 

HIGH-lEVEL ~ -,,;,; - -890 mV 
INPUT --T. 50% ~ -1690 mV 

Eel INPUT '50% J 80
% 

(See Note C) :20% 

80%\- - - - - - - - - - -890 mV 
, '50% 

, , , , 
I 20% -1690 mV 

:..-tw-----': 

LOW-LEVEL ~ 50% 1so% -890 mV 
INPUT ~-~::': - -1690 mV 

OUT-Of-PHASE 
TTL OUTPUT VOLTAGE WAVEFORMS 

PULSE DURATION 
:.- tPLH -': 

IN-PHASE 
TTL OUTPUT 1.5Vt OUTPUT 

CONTROL ~~ 3 V 

VOLTAGE WAVEFORMS 
ECl·INPUT PROPAGATION DELAY TIMES 

tr --: :+- ~ :+- tf 

(LOW-LEVEL 1.5 V 1.5 V 
ENABLING) :' ~ - - - - - 0 V 

tpZL ~, 0+- I, 

I : tplZ-+O 0+-
OUTPUT~--~-I-""- 3.5V 

WAVEFORI.l 1 : 1.5 V: I J_ V 
(See Note D) I - L Ol 

£:C' r:' -::8~0%:--:;8:::0-';%~~' - ~ - - - - - -890 mV 

TIMING " 50% : ' 50% 
INPUT _____ .;;1 : 20% 20% -1690 mV 

tpZH ~ i+-- :, 0.3 V 
tpHZ-+O 0+- I 

DATA 
INPUT 

, :,=:'::"--- -1690 mV 

-+! !+-tf 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

OUTPUT :r~--~: VOH 
WAVEFORM 2 ~ 2,: _V ___ \.t-o 3 V 
(See Note D) - - - - - - - - 0 'v 

VOLTAGE WAVEFORMS 
TTL ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacilance. 
B. For TTL inputs, input pulses are supplied by generators having the following characteristics: PRR ,;; 10 MHz, Zo = 50 n, 

Ie ,;; 2.5 ns, If ,;; 2.5 ns. 
C. For ECl inputs, input pulses are supplied by generalors having the following characteristics: PRR ,;; 10 MHz, Zo = 50 n, 

Ir';; 1.5 ns,lf ,;; 1.5 ns. 
D. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by Ihe output control. 

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

TEXAS ." 
INSTRUMENTS 
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PARAMETER MEASUREMENT INFORMATION 

SERIES SN100KT ECL-TO-TTL TRANSLATOR 

7V 

~ OPEN 
SI 

Rl 
FROM OUTPUT TEST 

UNDER TEST ----<r-...... - ....... -- POINT 

CL 
(See Note A) 

R2 

lOAD CIRCUIT 

tr -+: :+- ~ :+-~ 

SWITCH POSITION TABLE 

TEST SI 

tPLH Open 

tPHL Open 

tPZH Open 

tpZL Closed 

tpHZ Open 

tPLZ Closed 

INPUT 50% 50% 
, ;::' -;;;;;;-'8"'0"""'" - i -- - - -- -- - - -950 mV 

ECllNPUT J" 5~~" \' 50" 
(S •• Not. C) , 20. '20. 

n n -1690 mV 

HIGH-LEVEL~-••• - -950 mV 

I I -1690 mV 
I I 

:--tw---": 
:""'tPLH -": , , LOW-LEVEL~' : -950 mV 

50% 50% 

OUT-or-PHASE 
TTL OUTPUT i ',5V\ 

: ,: VOH 
11.5 V , , 
: . - - - - - - - VOL 

INPUT, - ••• - -1690 mV 

VOLTAGE WAVEFORMS 
PULSE DURATION :.. tpLH-': :""tPHL -..: 

IN-PHASE 
m OUTPUT 1.5Vt 1:5VCVOH 

VOL 

c~~i~~I. 3 V 
(LOW-LEVEL ~ 1.5 V ~ 

TIMING 
INPUT 

DATA 
INPUT 

VOLTAGE WAVEFORMS 
ECl-INPUT PROPAGATION DELAY TIMES 

tr-+: :+
, --"~:='""""l=-i:: 

20% 

50% 
: I I 20'; 
, , 

--+! !+-tf 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

-1690 mV 

ENABLING) ~s:-,J'~ ~'':--'- - 0 V 

tpZL -+','+- " 
, 'tpLZ-+i ,... 

OUTPUT ~' - -2}1-'. -'. 3.5 V 
WAVEFORM 1 : 1.5 V: I.ok V 
(See Note D) I • L OL 

tpZH ~ !+-: 0.3 V 
t pHZ -+' ;.- I 

OUTPUT r-H--+·_~: VOH 
WAVEFORM 2 ---Z"~,~.V._.~o 3 V 
(See Note D) • - - - • - • - 0 'V 

VOLTAGE WAVEFORMS 
TTL ENABLE AND DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 
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B. For TTL inputs, input pulses are supplied by generators having the following characteristics: PRR ,;; 10 MHz, Zo = 50 fl, 
Ir ,;; 2.5 ns, tf ,;; 2.5 ns. 

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

D. 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 II time w~h one transition per measurement. 

TEXAS ." 
INSTRUMENlS 
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PARAMETER MEASUREMENT INFORMATION 

TIMING 
INPUT 

DATA 
INPUT 

SERIES SN100KT TTL-TO-ECL TRANSLATOR 

FROM OUTPUT UNDER TEST ~ 

1'50.0. 

-2 V 

OUTPUT lOAD CIRCUIT 

HIGH-LEVEL ~ ••• ·3V 
INPUT ---T.,.SV 1.5V~OV 

~tw~ 
~,3V 

LOW-LEVEL 1.5 V 1.5 V 
INPUT, - ••• ·OV 

SETUP AND HOLD TIMES PULSE DURATION 

INPUT~ 
(So. Nolo A) : 1.5V 

\;.~~---.--. :: 
~ tpLH-": ;--tPHL -.: 

'l'"""-~':;;::~'L:'< ••.••. VOH 

IN-PHASE ' 50% 50% 
OUTPUT ___ +-: ~2~0%::..;~' : 

, --.: , :.- tr 
20% V 

I---+:'!+--~ OL 

OUT-OF-PHASE 
OUTPUT 

.... tpHL +: 
80%:\' 
50% 
20%; 

.... tPLH +: 
80%"L VOH 

50% 
20% " 

,- ~ - - - _. VOL 

--+: :----tr 

TTl·INPUT PROPAGATION DELAY TIMES 

INPUT ~50% 
(See Note B) : 

IN-PHASE 
OUTPUT 

, 

(5 •• Nol8 C) --~i-='=-~ 

OUT-OF-PHASE 
OUTPUT 

(588 Nole C) 

'\ :~: .•••••• -950 mV 

, , -1690 mV 

:""tPHL ..; , , 

ECl·INPUT PROPAGATION DELAY TIMES 

NOTES: A For TIL inputs, input pulses are supplied by generators having the following characteristics: PRR ,; 10 MHz, Zo = 50 0, 
tr ,; 2.5 ns, tf ,; 2.5 ns. 

B. For ECl inputs, input pulses are supplied by generators having the following characteristics: PRR ,; 10 MHz, Zo = 50 0, 
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 01:. 
D. The outputs are measured one at a time with one input transition per measurement. 

TEXAS ." 
INSTRUMENTS 
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PARAMETER MEASUREMENT INFORMATION 

TIMING 
INPUT 

DATA 
INPUT 

SERIES SN10KHT OCTAL TTl-TO-Eel TRANSLATOR 

FROM OUTPUT UNDER TEST ~ 

1'04 
-2 V 

OUTPUT LOAD CIRCUIT 

HIGH-LEVEL ~---.3V 
PULSE----..r.1•SV I.SV~OV , , 

:..-tw----': 
: : 3V 

LOW-LEVEL ~ I.SV 1.5V or-
PULSE ~- - - ·OV 

SETUP AND HOLD TIMES PULSE DURATION 

INPUT .i 
(S •• Nol. A) --1'. 1.5 V 

, 
;.. tpLH"'; , , : ~-......,= ... 

IN-PHASE 'SOli 
OUTPUT __ ~:_2:;:O:::lI~' : 

I ~.!+-t, I 

+IpHL --: 
, 

OUT-OF-PHASE 
OUTPUT 

8DlI , 
SOli 

20": " ..... _....:=;0-

TTL-INPUT PROPAGATION DELAY TIMES 

INPUT .i SO,," 
(5 •• Not. B) ---'

, , , 
... tpLH .... , , , 

IN-PHASE ' 
OUTPUT I 5o" I 

(s •• Not. C) __ ~: ..:2;::O,,"=!,,· : 

: -to! .:.- tr 
o+-tpHL '" , 

OUT-Or-PHASE ----'8"'QjI=-"':\: 
OUTPUT 5Qj1 

(5 •• Note C) 2,",: . 

ECL-INPUT PROPAGATION DELAY TIMES 

NOTES: A. For TTL inputs, Input pulses are supplied by generators having the following characteristics: PAR ,;: 10 MHz, Zo = 50 n, 
Ir ,,; 2.5 ns, If ,;: 2.5 ns. 
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B. For ECl inputs, Input pulaea are supplied by generators having tha following characteristics: PAR ,;: 10 MHz, Zo = 50 n, 
Ir ,,; 1.5 ns, If ,;: 1.5 ns. 

C. Waveform 1 is for an output with internal conditions such thai the output is high except when disabled by ~. 
D. The outputs are measured one al a time wHh one input transition per measurement 

TEXAS ..If 
INSTRUMENTS 
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PARAMETER MEASUREMENT INFORMATION 

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

7V 

FROM OUTPUT TEST 
UNDER TEST -----<--*-...... -- POINT 

CL 
(See Note A) 

LOAD CIRCUIT 

r-----,------------ 3V tr"": :.- -.: ~t, 
INPUT 11 5 V ~ 1.5 V 

(S •• Not. B) ----.I: :\'-______ 0 V , i:-' =--r.ao!::%-:i'- r ---------- -890 mY 

INPUT '.f5~~% ~ 50% , " 
...... tpLH""': :+-tPHL +: 
: ' r--';"--, V 

(500 Note C) ~20% ~ 20% -1690 mY 

IN~~~~~~ -1-1.5 v :,: ~ OH 
__ "';"'_....J, VOL 

OUT-or-PHASE 
OUTPUT 

:+tPLH +; 
F: VOH 

_ 1.5 V 

- - - - - - - VOL 

TTL-INPUT PROPAGATION DELAY TIMES 

NOTES: A. Cl includes probe and jig capac~ance. 

IN-PHASE 
OUTPUT 

OUT-or-PHASE 
OUTPUT 

~tpHL ---: 

t YOH 

VOL 

!+tPLH -.: 

~VOH 
T1.5V 

'--__ ......J _______ VOL 

ECL-INPUT PROPAGATION DELAY TIMES 

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

C. For ECl inputs, inpul pulses are supplied by generators having the follOWing characteristics: PRR ,;; 10 MHz, Zo = 50 Il, 
tr';; 1.5 ns, If';; 1.5 ns. 

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

TEXAS ~ 
INSTRUMENlS 
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PARAMETER MEASUREMENT INFORMATION 

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

7V 

Rt 
FROM OUTPUT TEST 

UNDER TEST ---<~---+-- POINT 

CL 
(See Note A) 

R2 

lOAD CIRCUIT 

,----.,-----------.3V 
tr----: ~ -.: ~lt INPUT~ \ (Se. Not. B) " 1.S V "'?\ 1.S V 

: . 0 v 
, I 80")-~---------- -950mV 

INPUT !Isg~"" '\ : 50"" 

:.. t pLH"": :+"tpHL -.:, ' , 
IN~~~~ , -I-,..1-.S-V-i~,',.----,E VOH 

--...,..---' , VOL 

(5 •• Not. c) -..J!:20,," ~ 20"" -1690 mV 

:... tpLH"'; :.-, tpHL +; 
: '~"""';r--" V 

IN~~~~ 11.5 V !, ~ OH 

---.---' VOL 

:+tpLH~ 
OUT-OF-PHASE 

OUTPUT 

:+tpLH-+; 

~VOH 
T1.SV 

OUT-OF-PHASE 
OUTPUT 

\ l.SV 
:r-:-:::- VOH 

T l.SV - - - - - -. VOL 

VOLTAGE WAVEFORMS 
TTL-INPUT PROPAGATION DELAY TIMES 

- - - - - -. VOL 

VOLTAGE WAVEFORMS 
ECl-INPUT PROPAGATION DELAY TIMES 

·NOTES: A. Cl includes probe and jig capacitance. 

1-32 

B. For TTL Inputs, input pulses are supplied by generators having the following characteristics: PRR ,,; 10 MHz, Zo = 50 n, 
t.. ,,; 2.5 ns, tf ,,; 2.5 ns. 

C. For ECl Inputs, input pulses are supplied by generators having the following characteristics: PRR ,,; 10 MHz, Zo = 50 n, 
tr ,,; 0.7 ns, tf ,,; 0.7 ns. 

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

TEXAS ~ 
INSTRUMENTS 
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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 SCADOO1B 

Advanced Logic Advanced Logic and Bus SCYDOO1 

Devices Interface Logic Data Book 

AS and ALS Devices ALS/ AS Logic Data Book SDADOO1B 

BCTDevices BiCMOS Bus Interface Logic Data Book SCBDOO1A 

FDevices F Logic (54/75F) Data Book SDFDOO1A 

HC and HCT Devices High-Speed CMOS Logic Data Book SCLDOO1C 

Std TTL, LS, and S Devices Standard TTL Logic Data Book SDLDOO1A 

Contents 

Page 

GATES... ... .................................. ....... .......... 1-35 

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

Positive-AND Gates. . . . . . . . ..... . . . . .. . . . . . . . .. . .... . . .. . . . . . . 1-36 

Positive·OR/NOR Gates ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1·36 

OR/NOR Gates. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1·37 

AND/NOR Gates .............................................. 1·37 

Hex Inverters/non inverters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1·37 

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

Drivers ....................................................... 1·38 

Bus Transceivers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1·39 

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

TESTABILITY BUS INTERFACE CIRCUITS. . . . . . . . . . . . . . . . . . . . . . . . . 1·42 

SCOPE'" Testability Circuits (3-5tate Output) . . . . . . . . . . . . . . . . . . . . 1·42 

FLlp·FLOPS/LATCHES .......................................... 1·42 

Fllp·Flops . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1·42 

Latches. . .. . . .. ...... . . . . .. . . . . . . .... . . . . . ... ... . . . . . . . . . . . ... 1·44 
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FUNCTIONAL INDEX 

Contents (continued) 

Page 

REGISTERS. . . . . . • . . . . . • • . . . . • . . . • . • • . . . . . . . . . . • . . . • . . . . . . . . . . . . 1-46 

Shift Registers . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-46 

Register Files. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . 1-46 

COUNTERS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-47 

Synchronous Counters·Posltive-Edge Triggered ................ 1-47 

Asynchronous Counters (Ripple Clock)-Negatlve-Edge 
Triggered. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . 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. . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . • • . . . . • . . • . . . . . . • 1-50 

COMPARATORS AND PARITY GENERATORS...... .. . . .. .•... . . .. 1-51 

Comparators.................................................. 1-51 

Address Comparators. . . • . . . . . . . . • . . . . . . . . • • . . . . . . . . . . . . . . . . . . 1-52 

Parity Generators/Checkers . . . • . . . . . • • . . . . . . • . . . • • . . . . . . • . . . . . 1-52 

Fuse-Programmable Comparators. . •. • . . . . . . . • . . . . . . . . . . . • • . . . • 1-52 

ARITHMETIC CIRCUITS AND FIFO MEMORIES. . . • . . . . • • . . • . . . . . . . • 1-53 

Parallel Binary Adders. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-53 

Accumulators, Arithmetic logic Units, look·Ahead Carry 
Generators .................................•••...•.......••.• 1-53 

Flrst·ln First·Out Memories (FIFOs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-53 

CLOCK DRIVER CIRCUITS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . • . . 1-54 

Clock Driver .........•..............•....•........•..........• 1-54 

ECl TRANSLATORS. . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . 1-54 

ECl·to· TTL or TTl·to·ECl Translators. . . . . . . . . . . . . . • . . . . • . . . . . . 1-54 
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FUNCTIONAL INDEX 

GATES 

Positive-NAND Gates 

DESCRIPTION OUTPUT TYPE ALS AS F HC 
TECHNOLOGY 

HCT AC ACT BCT ABT 
8-lnput '30 • • • • 

'11030 • • 
13-lnput '133 • • 
Dual2-lnput '8003 • 
Dual4-lnput '11013 • A 

'20 • • • • 
'40 • • 
'1020 • 
'11020 • • 

Triple 3-lnput '10 • • • • 
'1010 • 
'11010 • • 

Quad 2-lnput '00 • • • • • 
'11000 • • 
'37 • • 

OC '38 • • 
'132 • 
'11132 A A 

'1000 • • 
Hex2-lnput '804 • • 

'1804 • • 
Dual 4-lnput OC '22 • 
Triple 3-lnput OC '12 • 
Quad 2-lnput OC '01 • • 

OC '03 • • 
OC '1003 • 

NOTES. 
• Product available in technology indicated 
.. New Product planned in technology indicated 

TEXAS ." 
INSTRUMENTS 
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FUNCTIONAL INDEX 

GATES (continued) 

Positive-AND Gates 

DESCRIPTION OUTPUT TYPE ALS AS F HC 
TECHNOLOGY 

HCT AC ACT BCT ABT 
Triple 3-lnput OC '15 • 
Quad 2-lnput OC '09 • • • 

'7001 • 
Dual4-lnput '21 • • • • 

'11021 • • 
Triple 3-lnput '11 • • • • 

'11011 • • 
Quad 2-lnput '08 • • • • • 

'1008 • • 
'11008 • • 

Hex2-lnput '808 • • • 
'1808 • • 

Posltive-OR/NOR Gates 

DESCRIPTION OUTPUT TYPE ALS AS F HC 
TECHNOLOGY 

HCT AC ACT BCT ABT 
Triple 3-lnput '4075 • 
Quad 2-lnput '32 • • • • • 

'1032 • • 
'11032 • • 

Quad 2-lnput '7032 • 
Hex2-lnput '832 • • • 

'1832 • • 
Dual 4-lnput '4002 • 
DualS-Input '260 • 
Triple 3-lnput '27 • • • • 

'11027 • • 
Quad 2-lnput '02 • • • • • 

'28 • 
OC '33 • 

'36 • • 
'1002 • 
'1036 • 
'7002 • 
'11002 • • 

Hex2-lnput '80S • • • 
'1805 • • 

NOTES: 
• Product available in technology indicated 
.. New Product plannad in technology indicated 

TEXAS ." 
INSTRUMENlS 
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GATES (continued) 

ORINOR Gates 

DESCRIPTION OUTPUT TYPE ALS AS 
TECHNOLOGY 

F HC HCT AC 
8-lnput '4078 • 
Quad 2-lnput '86 • • • • 
Exclusive OR Gates with '11086 • 
Toten-Pole Outputs '386 • 
Quad 2-lnput OC '136 • • 
Exclusive OR Gates 

Quad 2-lnput '810 • • 
Exclusive-NOR Gates '7266 • 
Quad 2-lnput OC '811 • • 
Exclusive-NOR Gates 

AND-NOR Gates 

DESCRIPTION OUTPUT TYPE ALS AS 
TECHNOLOGY 

F HC HCT AC 
4-Wide 4-2-3-2 '64 • 
Input '11064 .. 
Dual2-Wide '51 • • 
2-lnput, 3-lnput '11051 .. 

INVERTING/NONINVERTING BUFFERS 

Hex Inverters/Noninverters 

DESCRIPTION OUTPUT TYPE 

Hex Inverters '04 

'11004 

OC '05 

'14 

'11014 

'1004 

'1005 

Hex Noninverters '34 

'11034 

OC '35 

'1034 

OC '1035 

NOTES. 
• Product available in technology indicated 
.. New Product planned in technology indicated 

ALS AS F HC 

• 

• 

• 
• 
• 

• 
• 
• 

• • • 

• 
• 

• 

• 

• 

TEXAS • 
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TECHNOLOGY 
HCT HCU 

• • 
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• 

.. 

• 

FUNCTIONAL INDEX 

ACT BCT ABT 

• 

ACT BCT ABT 

.. 

.. 

ACT BCT ABT 

• 

.. 

• 
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FUNCTIONAL INDEX 

BUFFER/DRIVERS AND BUS TRANSCEIVERS 

Drivers 

DESCRIPTION OUTPUT TYPE ALS AS F HC 
TECHNOLOGY 

HCT AC ACT BCT ABT 
Quad Buffers/ 38 '125 • • • 
Drivers 38 '126 • • • 
Noninverting Hex 38 '365 • 
Buffers/Drivers 38 '367 • 
Inverting Hex 38 '366 • 
Buffers/Drivers 38 '366 • 
Noninverting 38 '241 • • • • • • • 
Octal '11241 • • 
Buffers/Drivers '25241 • 

'244 • • • • • • • 
'11244 • • 
'1244 • 
'25244 • 
'465 • 
'541 • • • • • • 

OC '757 • • • 
'760 • • • 
'25760 • 

Inverting Octal 38 '240 • • • • • • • 
Buffers/Drivers '11240 • • 

'1240 • 
'25240 • 
'466 • 
'540 • • • • • • 

OC '756 • • • 
'763 • • 

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

Noninverting 10-BR 38 '11827 • • 
Buffers/Drivers '29827 • • • 
Inverting 10-BR 38 '11828 • • 
Buffers/Drivers '29828 • • 
Noninverting 16-bit 38 '16244 • • 
Buffers/Drivers 
Inverting 16-bit 38 '16240 • • 
Buffers/Drivers 

Noninverting 16-bit 38 '16625 • • 
Buffers/Drivers 

Inverting 16-bR 38 '16626 • • 
Buffers/Drivers 

Noninverting 20-bit 38 '16827 • • 
Buffers/Drivers 

Inverting 20-bit 38 '16828 • • 
Buffers/Drivers 

NOTE8: 
• Product available in technology indicated 
• New Product planned in technology indicsled 

TEXAS ." 
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FUNCTIONAL INDEX 

BUFFER/DRIVERS AND BUS TRANSCEIVERS (continued) 
Drivers (continued) 

DESCRIPTION OUTPUT TYPE ALS AS F HC 
TECHNOLOGY 

HCT AC ACT BCT ABT 
Octal Buffersl '746 • 
Drivers with Input '747 • 
Pull-up Resistors 

Bus Transceivers 

DESCRIPTION OUTPUT TYPE ALS AS F He 
TECHNOLOGY 

HCT AC ACT BCT ABT 
Noninverting Quad OC '759 • 
Transceivers 3S '243 • • • • 
Inverting Quad OC '758 • 
Transceivers 3S '242 • • • • 
Noninverting 3S '245 • • • • • • .. 
Octal Transceivers '1245 • 

'11245 • • 
'25245 • 

OC '621 • • 
3S '623 • • • • • • .. 

'11623 • • 
OC/3S '639 • • 

OC '641 • • 
3S '645 • • • • 
3S '1640 • 

'1645 • 
Inverting 3S '620 • • • • .. 
Octal '11620 • • 
Transceivers '25620 .. 

OC '622 • • 
OC/3S '638 • • 

3S '640 • • • • • .. 
'11640 • • 
'25640 .. 

OC '642 • • .. 
'25642 • 

True and 3S '643 • • • 
Inverting Octal '11643 • • 
Transceivers OC '644 • 
Noninverting 9·BH 3S '11863 .. .. 
Transceivers '29863 • • 
Inverting 9·Bit 3S '11864 .. .. 
Transceivers '29864 • • 
Noninverting 10·Bit 3S '11861 .. .. 
Transceivers '29861 • • 
Inverting 10·BH 3S '11862 .. .. 
Transceivers '29862 • • 
Noninverting 16·BH 3S '16245 • • 
Transceivers '16623 .. .. 

NOTES. 
• Product available in technology indicated 
.. New Product planned in technology indicated 

TEXAS ." 
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FUNCTIONAL INDEX 

BUFFER/DRIVERS AND BUS TRANSCEIVERS (continued) 

Bus Transceivers (continued) 

DESCRIPTION OUTPUT TYPE 

Inverting 16·Bit 3S '16640 

Transceivers '16620 

Noninverting 18·B~ 3S '16863 
Transceivers 

Inverting 18·Bit 3S '16864 

Transceivers 
Noninverting 20·Bit 3S '16861 

Transceivers 

Inverting 20·Bit 3S '16862 
Transceivers 
Noninverting 3S '543 

Octal Registered '11543 

Transceivers '646 

'11646 

'25646 

OC '647 

3S '652 

'11652 

'25652 

OCt3S '653 

'654 

3S '2952 
Inverting Octal 3S '544 

Registered '11544 

Transceivers '648 

'11648 

'651 

'11651 

'2953 

Noninverting 3S '16470 

16·Bit Registered '16543 

Transceivers '16646 

'16652 

'16952 

Inverting 3S '16471 

16·B~ Registered '16544 

Transceivers '16648 

'16651 

'16953 

Noninverting 3S '16472 

18·Bit Registered '16474 
Transceivers 
Inverting 3S '16473 

18·Bit Registered '16475 

Transceivers 

NOTES. 
• Product available in technology indicated 
.. New Product planned in technology indicated 

ALS AS F HC 

.. 
• • • 

• 
• • • 

• 
• 

.. 
• • • 

• • • 

TEXAS • 
INSTRUMENTS 
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HCT AC .. 

• .. 
.. 
.. 
.. 

.. 
• 

• 

• 
• 

.. 
• 

• 
• .. 

.. .. .. .. .. .. .. .. .. .. .. .. 
.. .. 
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FUNCTIONAL INDEX 

BUFFER/DRIVERS AND BUS TRANSCEIVERS (continued) 

Bus Transceivers (continued) 

DESCRIPTION OUTPUT TYPE ALS AS F 
TECHNOLOGY 

HC HCT AC ACT 
8-/9-Bit Bus 3S '657 .. 
Transceivers 'tt657 .. .. 
with Parity '658 • • 
Checkerl '659 • • 
Generator '664 • 

'665 • 
3S/OC '11833 .. .. 

'29833 • 
'11834 .. .. 
'29834 

'11853 .. .. 
'29853 • 
'11854 .. .. 
'29854 • 

Universal 3S '11852 .. .. 
Transceiversl '856 • 
Port Controllers '877 • 

MOS Memory Drivers/Transceivers 

DESCRIPTION OUTPUT TYPE ALS AS F 

TECHNOLOGY 
HC HCT AC ACT 

Octal 3S '2623 • 
Transceivers '2640 • 
wI Series '2645 • 
Resistors on 

Output 

Octal Buffersl 3S '2240 • 
Drivers wI '2241 
Series Resistors '2244 • 
on Output '2540 • 

'2541 • 
Octal 3S '2245 

Bidirectional 

Transceiver wI 

Series Resistors 

on A-port 

Octal Latch wI 3S '2574 

Series Resistors 

on Output 

1 O-B~ Buffersl 3S '2827 
Drivers wI '2828 

Series Resistors 

11-Bit Buffersl 3S '2410 

Drivers wI '2411 

Series Resistors 

NOTES: 
• Product available in technology indicated 
.. New Product planned in technology indicated 
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FUNCTIONAL INDEX 

TESTABILITY BUS INTERFACE CIRCUITS 

SCOPE'" Testability Circuits (3-State Output) 

TECHNOLOGY 
DESCRIPTION OUTPUT TYPE 

Octal Buffer / 3S '8244 

Driver 

Octal 3S '8245 
Transceiver 

Octal 3S '8373 

Transparent 

Latch 

Octal Flip-Flop 3S '8374 

Flip-Flops 

DESCRIPTION OUTPUT TYPE 

Dual J-K Edge '73 
Triggered '76 

't07 

'109 

'11109 

'112 

'11112 
'113 

'114 

DualD-Type '74 

'11074 
DualD-Type '7074 

with 2-lnput '7075 

NAND/NOR Gates '7076 

Dual4-Bit '874 
D-Type '11874 

Edge-Triggered '876 

3S '878 

'879 

QuadD-Type '173 
'175 

'11175 

'379 

'11379 

HexD-Type '174 

'11174 

'378 

'11378 

Octal D-Type 3-S '374 

True Data '11374 

'574 

NOTES. 
• Product available in technology indicated 
.. New Product planned in technology indicated 

ALS AS F HC 

FLIP-FLOPS/LATCHES 

ALS AS F HC 

• 
• 
• 

• • • • 
• • • 

• • • 
• • 
• • • • 

• 
• 
• 

• • 
• • 
• • 
• • 

• 
• • • • 

• • 

• • .. • 
.. • 

• • • • 

• • .. • 
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.. 
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• 

• 

1-42 POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

ACT BcT ABT 

• 

• 

• 

• 

ACT BCT ABT 

• 

• 

• 

• 

• 
.. 
.. 
.. 

• .. 
• .. .. 



FLIP-FLOPS/LATCHES (continued) 

Flip-Flops (continued) 

DESCRIPTION OUTPUT 
TECHNOLOGY 

TYPE 

Octal 0-Type True '273 

Data with Clear '11273 

3-5 '575 

'874 

'878 

Octal D-Type True '377 
Data with Enable '11377 

Octal 0-Type 3-5 '534 

Inverting '11534 

'564 

'576 

'826 

'11826 

'29826 

Octal Dual Ranked 3-5 '4374 
True Data '11478 

Octal Inverting 3-5 '577 

with Clear '879 

Octal Inverting 3-5 '876 

with Preset 

Octal True 3-5 '825 
Data '11825 

'29825 
9-BitTrue 3-5 '823 

Data '11823 

'29823 
9-Bit 3-5 '824 

Inverting '11824 

'29824 
10-BitTrue 3-5 '821 

Data '11821 

'29821 

10-Bit 3-5 '822 

Inverting '11822 
8-Bit Diagnostic '29818 

Pipeline Register 

16-Bit 3-5 '16374 

Noninverting 

16-Bit Inverting 3-5 '16534 

18-Bit 3-5 '16823 

Noninverting 

18-Bit Inverting 3-5 '16824 

20-Bit 3-5 '16821 

Noninverting 

20-Bit Inverting 3-5 '16822 

NOTES. 
• Product available in technology indicated 
.. New Product planned in technology indicated 

ALS AS F HC 

• .. • 

• • 
• • 
• • 

• • 

• • • • 

• • • 
• • 

• 

• 
• 

• • 
• • 
• • 

• 
.. 

• 

• 
• 

• 
• 

• 
• 

• 
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FUNCTIONAL INDEX 

FLIP-FLOPS/LATCHES (continued) 

Latches 

DESCRIPTION 
NO. OF 

BITS OUTPUT TYPE ALS AS F 
TECHNOLOGY 

HC HCT AC ACT BCT ABT 
Bistable 4·Bit '75 • 

'375 • 
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·Type Octal 3S '991 • 
Transparent 

Readback Latch 

Inverting 

9·B~ 3S '993 • 
D-Type Octal 3S '666 • 
Transparent with 

Clear True 

Outputs 

D-Type Octal '667 • 
Transparent with 

Clear Inverting 

Outputs 

O·Type Octal 3-5 '373 • • • • • • .. 
Transparent '11373 • • 
True '573 • • • • • .. .. 

16·Bit 3S '16373 .. • 
O·Type Octal 3·S '873 • • 
OuaI4·BH '11873 • • 
Transparent 

True 

NOTES: 
• Product available in technology indicated 
.. New Product planned in technology indicated 

TEXAS .. 
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FUNCTIONAL INDEX 

FLIP-FLOPS/LATCHES (continued) 

Latches (continued) 

DESCRIPTION 
NO. OF 

BITS OUTPUT TYPE ALS AS F 
TECHNOLOGY 

HC HCT AC ACT BCT ABT 
D-Type Octal 3-8 '533 • • • • & 

Transparent '11533 • • 
Inverting '563 • • • • & 

'580 • • 
16-Bit 38 '16533 & & 

OuaI4-B~ Octal 3-8 '880 • • 
Transparent 

Inverting 
2-lnpu1 Octal 3-S '604 • 
Multiplexed 

Addressable Octal 2-8 '259 • • 
Q '4724 • 

OoType 10-Bit 3-8 '841 • • & 

True '11841 & & 

Inputs '29841 • & 

9-Bit 3-8 '843 • • .. 
'11843 .. .. 
'29843 • • 

Octal 3-8 '845 • • .. 
'11845 .. .. 
'29845 • & 

18-Bn 38 '16843 .. .. 
20-Bit 38 '16841 .. .. 

OoType 10-Bit 3-8 '842 • • 
Inverting '11842 .. .. 
Inpu1s '29842 • & 

9-Bit 3-8 '844 • • 
'11844 .. .. 
'29844 • & 

Octal 3-8 '846 • 
'11846 .. .. 
'29846 • • 

18-Bil 38 '16844 .. .. 
20-B~ 38 '16842 .. .. 

NOTES: 
• Product available in technology indicated 
.. New Product planned in technology indicated 
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FUNCTIONAL INDEX 

Shift Registers 

NO. OF 
DESCRIPTION BITS OUTPUT 

Parallel·ln 4 

Parallel'()u1 

Bidirection 8 

Parallel·ln 4 

Paralle~Out 

Serial·ln 8 

Parallel·Out 

Parallel-In 8 
Serial.()ut 

Serial-In 8 3-8 

Parallel-Out 

with Ou1put 

Latches 

Register Flies 

DESCRIPTION OUTPUT TYPE 

Dual 16 Word x 3-8 '870 

4 Bits '11870 

'871 

NOTES. 
• Product available in technology indicated 
.. New Product planned in technology indicated 

1-46 

REGISTERS 

TYPE ALS AS F 
'194 • 
'11194 

'198 

'299 • • 
'11299 

'323 • • 
'11323 

'195 • 
'164 • 
'165 • 
'166 • 
'594 

'595 

ALS AS F HC 

• • 

• 

TEXAS ~ 
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• 

• .. 
.. 

• 

• 
• 
• 
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• 
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.. 
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COUNTERS 

Synchronous Counters-Positive-Edge Triggered 

DESCRIPTION 
PARALLEL 

LOAD TYPE ALS AS F 
4-Bit Sync '160 • • • 
Decade '11160 

'162 • • • 
'11162 

'560 • 
4-Bit Sync '168 • • 
Decade Up/ '11168 

Down Async '190 • .. 
'11190 

'192 • .. 
'11192 

Sync '568 • • 
'11568 

4-Bit Sync '161 • • • 
Binary '11161 

'163 • • • 
'11163 

'561 • 
8-Bit Sync '11579 

Binary 

4-Bit Binary Async '191 • .. 
Up/Down '11191 

'193 • .. 
'11193 

Sync '169 • • • 
'11169 

'569 • • 
'11569 

'8169 • 
8-Bit AsyncCLR '867 • • 
Up/Down '11867 

SyncCLR '869 • • 
'11869 

Divide-by-l0 Sync '4017 

Counter 

NOTES: 
• Product available in technology indicated 
.. New Product planned in technology indicated 

TEXAS ." 
INSTRUMENTS 

TECHNOLOGY 
HC HCT 

• 

• 
• 

• 
• 

• 
• 

• 
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FUNCTIONAL INDEX 

COUNTERS (continued) 

Asynchronous Counters (Ripple Clock)-Negatlve-Edge Triggered 

PARALLEL 
DESCRIPTION LOAD TYPE 

Dual 4-BH Decade None '390 
Set-to-9 '490 

Dual4-Bit None '393 
Binary 
7-Bit Sync '4024 
Binary 
12-Bit Sync '4040 
Binary 
14-BH Sync '4020 
Binary '4060 

'4061 

8-Blt Binary Counters with Registers 

DESCRIPTION 
PARALLEL 

LOAD TYPE 

Parallel 3-State '590 
Register '11590 
Outputs 
Parallel 2-State '11592 
Register 
Inputs 
Parallel 1/0 3-State '11593 

NOTES: 
• Product available in technology indicated 
• New Product planned in technology Indicated 

ALS AS F 

ALS AS F 

TEXAS ~ 
INSTRUMENTS 

TECHNOLOGY 
HC HCT 
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• 

• 

• 
• 
• 
• 

TECHNOLOGY 
HC HCT 

• 
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FUNCTIONAL INDEX 

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS 

Encoders/Data Selectors/Multiplexers 

DESCRIPTION OUTPUT TYPE ALS AS F 

TECHNOLOGY 
HC HCT AC ACT 

Quad2-to-l '157 • • • • 
'11157 .. .. 
'158 • • • • 
'11158 • .. 
'298 • • 

3-5 '257 • • • • 
'11257 • • 
'258 • • • • 
'11258 • • 

Dual4-to-l '153 • • • • 
'11153 .. .. 

3-S '253 • • • • 
'11253 • • 
'352 • • • • 
'11352 .. .. 

3-5 '353 • • • • 
'11353 • • 

Hex2-to-l 3-S '857 • • 
Universal 

Multiplexer 

8-to-l '151 • • • • 
'11151 • • 

3-S '251 • • • 
'11251 • • 
'354 • 

16-to-l '11150 .. .. 
3-S '250 • 

'11250 .. .. 
'850 • 
'851 • 

Full BCD '147 • 
Cascadable '148 • 
Octal 

NOTES: 
• Product available in technology indicated 
.. New Product planned in technology indicated 

TEXAS ." 
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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 
DuaI2-t0-4 '239 • 

'11239 • .. 
'139 • .. • • 
'11139 • .. 
'155 • 

OC '156 • 
3-t0-8 '138 • • • • • 

'11138 • • 
3-t0-8 '237 • • 

'238 • • 
'11238 • • 

3-t0-8 with '131 • • 
Address '137 • • • • 
Registers 

4-to-l0 '42 • 
BCD-to-Decimal 

4-to-16 '154 • 
'11154 .. .. 

4-to-16 w~h '4514 • 
Address Lstches '4515 • 
Dual 2-10-4 for '2414 .. 
Battery Backed-

Up Memories 

NOTES: 
• Product available in technology indicated 
.. New Product planned in technology indicated 

Shifters 

DESCRIPTION 

4-Bit Shifter 

TEXAS ." 
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FUNCTIONAL INDEX 

COMPARATORS AND PARITY GENERATOR/CHECKERS 

Comparators 

DESCRIPTION TECHNOLOGY 

INPUT P-Q P=Q P>Q P>Q P<Q OUTPUT ENABLE 
TYPE 

ALS AS F HC HCT AC ACT BCT 
4-Bitl Yes Yes No 2-S No '85 • 
8-Bit 

20kO Yes No No No No DC Yes '518 • • 
Pull-up No Yes No No No 2-S Yes '520 • • 

'11520 • • 
No Yes No No No DC Yes '522 • 
No Yes No Yes No 2-S No '682 • 

Standard Yes No No No No DC Yes '519 • • 
No Yes No No No 2-S Yes '521 • • 

'11521 • • 
No Yes No Yes No 2-S No '684 • 
No Yes No No No 2-8 Yes '688 • • 
No Yes No No No DC Yes '689 • 

Latched P No No Yes No Yes 2-S Yes '885 • 
Latched Yes No Yes No Yes L Yes '866 • 
Panda 

TEXAS ." 
INSTRUMENlS 
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FUNCTIONAL INDEX 

COMPARATORS AND PARITY GENERATOR/CHECKERS 

Address Comparators 
OUTPUT LATCHED 

DESCRIPTION ENABLE ENABLE 
16-Bit to 4-BR Yes 

Yes 

12-BR to 4-BH Yes 

Yes 

Parity Generators/Checkers 

DESCRIPTION 
NO. OF 

BITS OUTPUT 

Odd!Even 9 

Generators! 

Checkers 

Fuse-Programmable Comparators 

DESCRIPTION OUTPUT TYPE 

16-Bit Identity '526 

Comparator 

12-Bit Identity '528 

Comparator 

B-Bit Identity '527 

Comparator and 

4-Blt Comparator 

NOTES: 
• Product available in technology indicated 
.. New Product planned in technology indicated 

TYPE ALS AS 
'677 • 
'11677 

'11678 

'679 • 
'680 • 

TYPE ALS AS F 
'280 • • • 
'11280 

'286 • 
'11286 

ALS AS F HC 
• 

• 

• 

TEXAS 41 
INSTRUMENTS 

TECHNOLOGY 
F HC HCT 

• 

TECHNOLOGY 
HC HCT AC 

• 
• 
• 

TECHNOLOGY 
HCT AC 

1-52 POST OFFICE BOX 655303 • DALLAS. TEXAS 75266 

AC ACT BCT 

.. .. .. .. 

ACT BCT ABT 

• 
• 

ACT BCT ABT 



ARITHMETIC CIRCUITS AND FIFO MEMORIES 

Parallel Binary Adders 

DESCRIPTION 

4-Bit 

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

DESCRIPTION OUTPUT TYPE 

4-Bn Arithmetic '181 

Logic Units: '11181 

Function '381 

Generators '881 

'11881 

4-Bit Arithmetic '382 

Logic Unit With 

Ripple Carry 
Look Ahead 

I 
32-Bit '882 

Carry '11882 

Generators 

First-In First-out Memories (FIFOs) 

DESCRIPTION OUTPUT TYPE 
LS 

16 Words x 3-S '222 • 
4 Bits 3-S '224 • 

3-S '232 

OC '227 • 
OC '228 • 

16 Words x 3-S '225 

5 Bits 3-S '229B 

3-S '233B 

64 Words x 3-5 '236 

4Bns 3-S '234 

64 Words x 3-8 '235 

5 Bits 

64 Words x 3-8 '2232A 

8 Bits 

64 Words x 3-S '2233A 

9 Bits 

32 Words x 3-S '2238 

9 Bits 

Bidirectional 

lkWordsx '7801 

18 Bits '7802 

lkWordsx '2235 

9Bns 

Bidirectional 

NOTES. 
• Product available in technology indicated 
.. New Product planned in technology indicated 

ALS AS F 

• 

• 
• 

• 

• 

S ALS AS 

• 

• 
• 
• 
• 
• 
• 

• 
• 

• 

TEXAS ~ 
INSTRUMENTS 

HC HCT 

TECHNOLOGY 
F HC 

POST OFFICE BOX 655303 • DALLAS, TEXAS 15265 

AC 

• 

.. 

.. 

HCT 

FUNCTIONAL INDEX 

ACT BCT ABT 

• 

.. 

.. 

AC ACT BCT 

• .. .. 
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FUNCTIONAL INDEX 

CLOCK DRIVER CIRCUITS 

Clock Driver 
TECHNOLOGY 

DESCRIPTION TYPE ALS AS F HC HCT AC ACT BeT 
Hex Inverting Clock '11204 • 
Drivers/Buffers 

Dual 1-10-4 Clock '11208 • • 
Drivers/Buffers 

Triple 4-lnput AND/NAND '11800 • • 
Clock Drivers 

Triple 4-lnpul OR/NOR '11802 • • 
Clock Drivers 

Octal Divide-by-2 '303 • 
Clock Drivers 

(6 Inver!, 9 Noninvert) 

Octal Divide-by-2 '305 • 
Clock Drivers (8 Noninvert) 

Octal Divide-by-2 '304 • 
Clock Drivers 

(4 Invert, 4 Noninvert) 

NOTES: 
• Product available in lechnology indicaled 
• New Product planned in lechnology indicaled 

ECl TRANSLATORS 

ECL-to-TTL or TTL-to-ECL Translators 
DESCRIPTION LEVEL TRANSLATION OUTPUT TYPE AVAILABILITY 

Octal Bus Driver ECl-Ia-TTl OC 10KHT5538 • 
Inverting 100KT5538 • 

3S 10KHT5540 • 
100KT5540 • 

TTl-Ia-ECl OE 10KHT5542 • 
100KT5542 • 

Octal Bus Driver ECl-lo-TTl OC 10KHT5539 • 
Noninverting 100KT5539 • 

3S 10KHT5541 • 
100KT5541 • 

TTl-io-ECl OE 10KHT5543 • 
100KT5543 • 

Octal Bus Transceiver ECl-lo-TTl OE/3S 10KHT5563 • 
Inverting TTl-to-ECl 100KT5563 • 

10KHT5562 • 
100KT5562 • 

Octal Bus Transceiver ECl-io-TTl OE/3S 10KHT5564 • 
Noninverting TTl-Ia-ECl 100KT5564 • 

10KHT5565 • 
100KT5565 • 

TEXAS ." 
INSTRUMENTS 
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Eel TRANSLATORS (continued) 

Eel-to-TTL or TTl-to-Eel Translators (continued) 
DESCRIPTION LEVEL TRANSLATION OUTPUT 

Octal D-Type Latch ECL-ta-TTL 3S 

Inverting 

TTL-to-ECL OE 

Octal D-Type Latch ECL-ta-TTL 3S 

True 

TTL-ta-ECL OE 

Octal Ootype Flip-Flop ECL-to-TTL 3S 

Inverting 

TTL-to-ECL OE 

Octal D-Type Flip-Flop ECL-to-TTL 3S 

True 

TTL-to-ECL OE 

Octal Registered ECL-to-TTL OEt3S 

Transceiver Inverting 

Octal Registered ECL-to-TTL OEt3S 

Transceiver Noninverting 

NOTES. 
• Product available in technology indicated 
.. New Product planned in technology indicated 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

FUNCTIONAL INDEX 

TYPE AVAILABILITY 
10KHT5575 .. 
100KT5575 .. 
10KHT5579 .. 
100KT5579 .. 
10KHT5573 .. 
100KT5573 .. 
10KHT5577 .. 
100KT5577 .. 
10KHT5576 .. 
100KT5576 .. 
10KHT5580 .. 
100KT5580 .. 
10KHT5574 • 
100KT5574 • 
10KHT5578 • 
100KT5578 • 
10KHT5591 .. 
100KT5591 .. 
10KHT5593 .. 
100KT5593 .. 
10KHT5648 .. 
100KT5648 .. 
10KHT5590 .. 
100KT5590 .. 
10KHT5592 .. 
100KT5592 .. 
10KHT5846 .. 
100KT5846 .. 
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DEVICE PIN·OUTS 

'AC11000, 'ACT11000 
QUADRUPLE 2-INPUT 

POSITIVE·NAND GATES 

(TOP VIEW) 

1A 18 
1Y 2A 
2Y 28 

VCC 
GND VCC 

3Y 3A 
4Y 38 
48 4A 

'AC11008, 'ACT11008 
QUADRUPLE 2-INPUT 
POSITlVE·AND GATES 

(TOP VIEW) 

1A 18 
1Y 2A 

28 
VCC 

GND VCC 
3Y 3A 
4Y 38 
48 4A 

'AC11013, 'ACT11013 
DUAL 4-INPUT GATES 

(TOP VIEW) 

18 NC 
1A 1C 
1Y 10 

GND VCC 
2Y 2A 
20 28 
2C NC 

1-56 

EPIC'" ACL PINOUTS 

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

(TOP VIEW) 

1A 18 
2A 
28 

GND VCC 
GND VCC 

3Y 3A 
4Y 38 
48 4A 

'AC11010, 'ACT11010 
TRIPLE 3-INPUT 

POSITIVE-NAND GATES 

(TOP VIEW) 

1A 18 
1Y 1C 
2Y 2A 

GND VCC 
GND VCC 

3Y 28 
3C 2C 
38 3A 

'AC11014, 'ACT11014 
HEX INVERTERS 

(TOP VIEW) 

1Y 1A 
2Y 2A 
3Y 3A 

GNO NC 
GNO VCC 
GNO VCC 
GNO NC 

4Y 4A 
5Y 5A 
6Y 6A 

TEXAS ,e, 
INSTRUMENTS 
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'AC11004, 'ACT11004 
HEX INVERTERS 

(TOP VIEW) 

1Y 1A 
2Y 2A 
3Y 3A 

GND NC 
GND VCC 

VCC 
GND NC 

4Y 4A 
5Y SA 
6Y 6A 

'AC11011, 'ACT11011 
TRIPLE 3-INPUT 

POSITIVE·AND GATES 

(TOP VIEW) 

1A 18 
1Y 1C 
2Y 2A 

GND VCC 
GND Vec 

3Y 28 
3C 2C 
38 3A 

'AC11020, 'ACT11020 
DUAL 4-INPUT 

POSITIVE·NAND GATES 

(TOP VIEW) 

18 NC 
1A 1C 
1Y 1D 

GNO Vee 
2Y 2A 
20 28 
2C NC 



'AC11021, 'ACT11021 
DUAL 4-INPUT 

POSITIVE-AND GATES 

(TOP VIEW) 

lB NC 
lA lC 
lY 10 

GNO VCC 
2Y 2A 

20 2B 
2C NC 

'AC11032, 'ACT11032 
QUADRUPLE 2-INPUT 
POSITIVE-DR GATES 

(TOP VIEW) 

lA lB 
1Y 2A 
2Y 2B 

GNO VCC 
GNO Vce 

3Y 3A 
4Y 3B 
4B 4A 

'AC11064, 'ACT11064 
QUAD 4-2-3-2-INPUT ANo-OR GATE 

(TOP VIEW) 

C 

B 

A 
GNO 

Y 

K 

o 
E 
f 

Vee 
G 

EPIC'" ACL PINOUTS (continued) 

'AC11027, 'ACT11027 
TRIPLE 3-INPUT 

POSITIVE-NOR GATES 

(TOP VIEW) 

1B 

lC 

2Y 3 2A 

GNO VCC 
GNO VCC 

3Y 2B 

3C 2C 

3A 

'AC11034, 'ACT11034 
HEX NONINVERTERS 

/TOP VIEW) 

lY lA 
2Y 2A 
3Y 3B 

GNO NC 
GNO VCC 
GNO VCC 
GNO NC 

4Y 4A 
5Y 5A 
6Y 6A 

'AC11074, 'ACT11074 
DUAL 0-TYPE POSITIVE-EDGE 
TRIGGERED FLIP-FLOPS WITH 

CLEAR AND PRESET 

(TOP VIEW) 

lPRE lCLK 

10 10 

10 lCLR 

GNO VCC 
20 2CLR 

20 20 

2PRE 2CLK 

TEXAS • 
INSTRUMENTS 
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DEVICE PIN-OUTS 

'AC11030, 'ACT11030 
8-INPUT POSITIVE-NAND GATES 

(TOP VIEW) 

C 0 

B E 

A F 
GNO VCC 

Y NC 

NC G 

NC H 

'AC11051, 'ACT11051 
DUAL 2-INPUT AND-oR GATE 

(TOP VIEW) 

lB 1C 

1A 10 

1V 1E 

GNO Vee 
2Y If 
20 

2C 

'AC11086, 'ACT11086 
QUAD 2-INPUT EXCLUSIVE-DR GATE 

(TOP VIEW) 

1A 16 1B 

1Y 15 2A 
2Y 14 2B 

GND 13 Vee 
GND 12 Vee 

3Y 11 3A 

4Y 10 3B 

4B 9 4A 
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DEVICE PIN-OUTS 

'AC11109, 'ACT11109 
DUALJ-K 

POSITIVE-EDGE-TRIGGERED 
FLIP-FLOPS WITH CLEAR AND PRESET 

(TOP VIEW) 

1PRE 1CLK 

10 li< 
10 1J 

GNO 1eLR 

2Q Vcc 
20 2eLR 

2PRE 2J 

2CLK 2K 

'AC11138, 'ACT11138 
3-L1NE TO 8-L1NE 

DECODERS/DEMULTIPLEXERS 

(TOP VIEW) 

Y1 YO 

Y2 A 

Y3 B 

GNO C 

Y4 Vce 
Y6 G1 

Y6 G2A 

Y7 G2B 

'AC11151, 'ACT11151 
1 OF 8 DATA 

SELECTORS/MULTIPLEXERS 

(TOP VIEW) 

DO 01 
c;- O2 

Y 03 

GNO 04 

w Vcc 
A 06 

B 06 

c 07' 
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EPIC'" ACL PINOUTS (continued) 

'AC11112, 'ACTl1112 
DUAL J-K NEGATIVE 

EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 

(TOP VIEW) 

1 PRE 1J 
10 1K 

10 1CLK 
GNO 1eLR 

20 Vcc 
2Q 2CLR 

2PRE 2CLK 
2J 2K 

'AC11139, 'ACT11139 
DUAL 2-L1NE TO 4-L1NE 

DECODERS/DEMULTIPLEXERS 
(TOP VIEW) 

1Y1 1YO 

1Y2 1A 

1Y3 1B 

GNO 1G 
2YO Vec 
2Y1 2«3 

2Y2 2A 
2Y3 2B 

'AC11153, 'ACT11153 
DUAL 4-L1NE TO 1-L1NE DATA 
SELECTORS/MULTIPLEXERS 

(TOP VIEW) 

A 1CO 

B 1e1 

1Y 1C2 

GNO 1e3 

2Y Vec 
113 2eo 

2G 2e1 

2C3 2C2 

TEXAS .. 
INSTRUMENTS 
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'AC11l32, 'ACT1ll32 
QUADRUPLE 2-INPUT 

POSITIVE-NAND SCHMITT TRIGGERS 

(TOP VIEW) 

1A 1B 

1Y 2A 
2Y 2B 

GNO vce 
GNO vee 

3Y 3A 

4Y 3B 

4B 4A 

'ACl1150, 'ACTl1150 
1-0F-16 DATA 

GENERATOR/MULTIPLEXERS 

(TOP VIEW) 

E5 
E6 
E7 
E8 
E9 
E10 

Vee 
Ell 

E12 
C E13 

E14 
E15 

'AClll54, 'ACT11154 
4-TO-16 LINE 

DECODER/DEMULTIPLEXER 

(TOP VIEW) 

14 

3 
2 

0 
G1 
G2 

Vee 
A 

B 
C 

D 
15 



'ACll157, 'ACT11157 
QUADRUPLE 1 OF 2 

DATA SELECTORS/MULTIPLEXERS 
(TOP VIEW) 

AlB lA 

lY 1B 

2Y 2A 

GND 2B 

GND VCC 
GND Vce 
GND 3A 

3Y 3B 

4Y 4A 

G 4B 

'ACl1161, 'ACT11161 
SYNCHRONOUS 4-BIT 
BINARY COUNTERS 

(TOP VIEW) 

RCO 1 ClR 

QA 2 ClK 

Qs 3 A 
GNO 4 B 
GND 5 Vee 
GNO 6 15 Vee 
GNO 7 14 C 

oc B 13 D 

QD 9 12 ENP 

lOAD 10 11 ENT 

'AC11168, 'ACT11168 
SYNCHRONOUS 4-SIT UP/DOWN 

DECADE COUNTERS 
(TOP VIEW) 

RCO u/o 
QA ClK 

Qs A 

GND S 
GNO Vce 
GNO Vec 
GNO c 

Qc 0 
00 ENP 

lOAD ENT 

EPIC'" ACL PINOUTS (continued) 

'ACll158, 'ACT11158 
QUADRUPLE 1 OF 2 DATA 

SELECTORS/MULTIPLEXERS 
(TOP VIEW) 

AlB lA 

1Y 1B 

2Y 2A 
GND 2B 
GND VCC 
GND Vce 
GND 3A 

3Y 3B 

4Y 4A 

G 4B 

'AC11162, 'ACT11162 
SYNCHRONOUS 4-BIT 
DECADE COUNTERS 

(TOP VIEW) 

Reo elR 
oA elK 
oB A 

GND B 
GND Vee 
GNO Vee 
GNO e 

Oe 0 
00 ENP 

lOAD ENT 

'AC11169, 'ACT11169 
SYNCHRONOUS 4-BIT UP/DOWN 

BINARY COUNTERS 
(TOP VIEW) 

RCO u/o 
oA ClK 

as A 

GND S 
GND Vec 
GNO Vcc 
GND C 

Oc 0 
Qo ENP 

LOAD ENT 

TEXAS • 
INSTRUMENTS 
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DEVICE PIN-OUTS 

'ACl1160, 'ACT11l60 
SYNCHRONOUS 4-BIT 
DECADE COUNTERS 

(TOP VIEW) 

RCO CLR 

oA ClK 
oB A 

GND B 
GND VCC 
GND Vee 
GND e 

Oe 0 
00 ENP 

lOAD ENT 

'AC11163, 'ACT11163 
SYNCHRONOUS 4-BIT 
BINARY COUNTERS 

(TOP VIEW) 

RCO ClR 

QA ClK 

QB A 
GNO B 
GNO Vee 
GNO Vce 
GNO e 

Qc 0 
Qo ENP 

lOAD ENT 

'ACl1174, 'ACTl1174 
HEX D-TYPE 

FLIP-FLOPS WITH CLEAR 
(TOP VIEW) 

1Q 1 V 20 ~ClR 
2Q 2 19 10 

3Q 3 18 12D 

GND 4 17 30 

GNO 5 16 Vee 
GNO 6 15 Vee 
GND 7 14 40 

4Q B 13 ~5D 
5Q 9 12 60 

SQ 11 OCLK 10 
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DEVICE PIN·OUTS 

'AC11175, 'ACT11175 
QUADRUPLE [). TYPE 

FLIP-FLOPS WITH CLEAR 
(TOP VIEW) 

10 

2a 
20 

GND 
GND 

GND 
GND 

3a 

30 
4Q 

I 
I 

1 U 20 

2 19 

3 18 

4 17 

5 16 

6 15 
7 14 

8 13 

9 12 

10 11 

1Q 

ClR 
10 

20 

Vee 

Vee 
3D 

40 

ClK 
40 

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

BINARY COUNTERS 
(TOP VIEW) 

RCO 1 20 DiU 

aA 2 19 ClK 

as 3 18 A 

GND 4 17 B 
GND 5 16 Vee 
GND 6 15 Vee 
GND 7 14 C 

Qe 8 13 D 

aD 9 12 CTEN 

MAXIMIN 10 11 lOAD 

'AC11194, 'ACTl1194 
4-BIT BIDIRECTIONAL UNIVERSAL 

SHIFT REGISTERS 
(TOP VIEW) 

5R5ER 50 
51 
A 
B 

GND Vee 
GND Vee 
GND 7 C 

0 
CLR 
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EPIC'" ACL PINOUTS (continued) 

'AC11181, 'ACT11181 
ARITHMETIC LOGIC UNITS/ 
FUNCTION GENERATORS 

(TOP VIEW) 

Cn AD 
M A1 

A2 
A3 

F1 80 
GND 81 
GND Vcc 

vcc 
82 

F2 83 
SO 

P S1 
G S2 

Cn +4 S3 

'AC11192, 'ACTI1192 
SYNCHRONOUS 4-BIT UP/DOWN DECADE 
COUNTERS (DUAL CLOCK WITH CLEAR) 

(TOP VIEW) 

BO DOWN 
G.A UP 
as A 

GNO S 
GNO Vee 
GND Vec 
GNO e 

Oc 0 
aD CLR 
co ""L.._ ............ LOAD 

'ACl1208, 'ACT11208 
DUAL 1-T0-4 CLOCK DRIVER 

(TOP VIEW) 

1Y2 1Yl 

1Y3 lA 

1Y4 18 1Gl 

GND 4 17 lG2 

GND 5 16 Vee 
GND 6 15 Vee 
GND 7 14 2A 

2Y1 8 13 2G1 

2Y2 9 12 2G2 

2Y3 10 11 2Y4 

TEXAS ." 
INSTRUMENTS 
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'ACI1190, 'ACT11190 
SYNCHRONOUS 4-BIT UP/DOWN 

DECADE COUNTERS 
(TOP VIEW) 

RCO 1 DIU 
QA 2 ClK 

aB 3 A 
GND 4 B 
GND 5 Vee 
GND 6 Vee 
GND 7 14 C 

Qe 8 13 0 

aD 9 12 CTEN 
MAX/MIN 10 11 lOAD 

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

(TOP VIEW) 

80 DOWN 
aA UP 
a8 A 

GND 8 

GND Vee 
GND Vee 
GNO e 

Oc 0 
aD elR 
co LOAD ...... __ ..r-

'AC11238, 'ACT11238 
3-LINE TO 8-L1NE 

DECODERS/DEMULTIPLEXERS 
(TOP VIEW) 

Y1 YO 
Y2 A 
Y3 8 

e 
Y4 Vee 
Y5 G1 
Y6 G2A 
Y7 G2B 



'AC11239, 'ACT11239 
DUAL 2-LlNE TO 4-LlNE 

DECODERS/DEMULTIPLEXERS 
(TOP VIEW) 

DO 16 01 
G 2 15 02 
Y 3 14 03 

GNO 4 13 04 
W Vee 
A 05 
B 06 
C 07 

'AC11244, 'ACT11244 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-5TATE OUTPUTS 
(TOP VIEW) 

lVl lG 
1Y2 lAl 
lV3 lA2 

lV4 4 lA3 
GND lA4 

GND Vee 
GND Vee 
GND 2Al 
2Vl 2A2 
2Y2 2A3 
2Y3 2A4 
2Y4 2(; 

'AC11251, 'ACT11251 
1 OF 8 DATA SELECTORS/ 

MULTIPLEXERS WITH 3-5TATE OUTPUTS 
(TOP VIEW) 

DO 01 
G 02 
Y 03 

GNO 04 
W Vee 
A 05 
B 06 
C 07 

EPIC'" ACL PINOUTS (continued) 

'AC11240, 'ACT11240 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-5TATE OUTPUTS 
(TOP VIEW) 

lYl 1(3 

lY2 lAl 
lA2 

lY4 21 lA3 
GND 20 lA4 
GND 19 Vee 
GND 7 18 Vee 
GND 17 2Al 
2Yl 16 2A2 
2Y2 15 2A3 
2Y3 14 2A4 
2Y4 13 2(3 

'AC11245, 'ACT11245 
OCTAL BUS TRANSCEIVERS WITH 

3-STATE OUTPUTS 
(TOP VIEW) 

Al DIR 

A2 81 

A3 82 

A4 83 

GND 84 

GND Vee 
GND Vee 
GND 85 

AS 86 

A6 87 

A7 88 

A8 G 

'AC11253, 'ACT11253 
DUAL 4-LlNE TO I-LINE DATA 
SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 
(TOP VIEW) 

A leO 
8 lC1 

lY lC2 

GND lC3 

2Y VCC 
lG 2CO 

2G 2Cl 

2C3 ""-t..::....-_:..t-'2C2 

TEXAS ." 
INSTRUMENTS 
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DEVICE PIN-OUTS 

'AC11241, 'ACT11241 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-5TATE OUTPUTS 
(TOP VIEW) 

lYl 1(3 

1Y2 lAl 
lA2 
lA3 

GND lA4 

GND Vee 
GND 7 Vee 
GND 2Al 

2Yl 2A2 

2Y2 15 2A3 

2Y3 14 2A4 

2Y4 13 2G 

'ACI1250, 'ACT11250 
1-0F-16 DATA 

GENERATOR/MULTIPLEXER 
(TOP VIEW) 

E5 
E6 

E2 E7 
El E8 

E9 
El0 

Vee 
Ell 
E12 
E13 
E14 

Ii E15 

'AC11257, 'ACT11257 
QUADRUPLE 1 OF 2 DATA 

SELECTORS/MULTIPLEXERS WITH 
3-5TATE OUTPUTS 

A/8 
lY 
2Y 

GND 
GND 
GND 
GND 

3Y 

(TOP VIEW) 

lA 
18 
2A 
28 

Vee 
Vee 
3A 
38 
4A 

<3-.... ____ ,48 
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DEVICE PIN·OUTS 

'AC11258, 'ACT11258 
QUADRUPLE 1 OF 2 DATA 

SELECTORS/MULTIPLEXERS WITH 
3-STATE OUTPUTS 

(TOP VIEW) 

AlB lA 
1Y 1B 
2Y 2A 

GNO 2B 
GNO VCC 
GNO VCC 
GNO 3A 

3Y 3B 
4Y 4A 

G 4B 

'AC11280, 'ACT11280 
9-BIT PARITY 

GENERATORS/CHECKERS 
(TOP VIEW) 

B C 
A 0 

1: 000 E 
GNO Vce 

1: EVEN F 
NC G 

H 

'AC11323, 'ACT11323 
8·BIT UNIVERSAL SHIFT/STORAGE 

REGISTERS WITH 3-STATE OUTPUTS 
(TOP VIEW) 

A/OA 0A' 
SIOS SO 
C/OC S1 
D/Oo G1 

GND G2 
GND VCC 
GNO VCC 
GNO SL 

E/OE SR 
FIOF CLK 

G/OQ a:R 
H/OH ~O-...:.:J'" OH' 

1·62 

EPIC" ACL PINOUTS (continued) 

'AC11269, 'ACT11269 
8-BIT BIDIRECTIONAL 

BINARY COUNTER 

(TOP VIEW) 

CLK U/I) 
QO PE 
01 PO 
02 P1 
Q3 P2 

GND P3 
GND Vee 
GND Vec 
GND P4 

04 P5 
OS P6 
08 P7 
07 eEP 

TC ....... _-'"'~ CET 

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

PARITY I/O PORT 
(TOP VIEW) 

B C 

A 0 
PARITY 1/0 E 

Vcc 
PARITY ERROR F 

XMIT G 
H 

'AC11352, 'ACT11352 
DUAL 4-LlNE TO 1·LlNE DATA 
SELECTORS/MULTIPLEXERS 

(TOP VIEW) 

A 
B 

IV 
GND 

2V 
1(; 
2(; 

2C3 

lCO 
lCl 
lC2 
lC3 
VCC 
2CO 
2Cl 

........ _-"' .... 2C2 

TEXAS ." 
INSTRUMENTS 
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'AC11273, 'ACT11273 
OCTAL D-TYPE FLlP·FLOP 

(TOP VIEW) 

lQ ClR 

2Q 10 

3Q 20 

4Q 30 

GNO 40 

GNO Vee 
GNO Vee 
GNO 50 

5Q 60 

6Q 70 

7Q 80 

8Q ClK 

'AC11299, 'ACT11299 
8-BIT UNIVERSAL SHIFT/STORAGE 

REGISTERS WITH 3-5TATE OUTPUTS 
(TOP VIEW) 

A/OA °A' 
BIOs so 
C/Qc S1 
D/Oo 21 G1 

GND 20 G2 
GND 19 VCC 
GND 7 18 VCC 
GND Sl 

E/OE SR 
F/Clf ClK 

G/OQ a:R 
H/OH OH' 

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

MULTIPLEXERS WITH 3-STATE OUTPUTS 
(TOP VIEW) 

A lCO 

B lCl 
lY lC2 

GND lC3 
2Y VCC 
lG 2CO 

2G 2Cl 

2C3 2C2 



'ACl1373, 'ACT11373 
OCTAL D-TYPE TRANSPARENT LATCHES 

WITH 3-STATE OUTPUTS 

(TOP VIEW) 

1Q l:jE 

20 10 
20 

40 3D 
GNO 40 
GNO Vee 

Vee 
GNO 50 

50 60 
60 70 
70 80 
80 e 

'AC11378, 'ACT11378 
HEX D-TYPE FLIP-FLOPS 

WITH CLOCK ENABLE 

(TOP VIEW) 

10 G 
20 10 
30 20 

GNO 30 
GNO Vee 
GNO Vee 
GNO 40 

40 50 
50 60 
60 elK 

EPICTII ACL PINOUTS (continued) 

'AC11374, 'ACTl1374 
OCTAL OoTYPE EDGE-TRIGGERED 

FLIP-FLOPS 

(TOP VIEW) 

1Q .l:jE 

20 10 
30 20 
40 3D 

GNO 40 
GNO Vee 
GNO 1 Vee 
GNO 50 

50 60 
60 70 
70 80 
80 elK 

'AC11379, 'ACT11379 
QUADRUPLE D-TYPE 

FLIP-FLOPS WITH CLEAR 

(TOP VIEW) 

10 
20 
20 3 

GNO 
30 
30 9 
40 
~_--S" 

10 
CLKEN 
10 
20 
Vee 
Vee 
3D 
40 
CLK 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75266 

DEVICE PIN·OUTS 

'ACl1377, 'ACT11377 
OCTAL D-TYPE FLIP-FLOP 

(TOP VIEW) 

10 ClKEN 
20 10 
30 20 
40 3D 

GNO 40 
GNO Vee 
GNO Vee 
GNO 50 

50 60 
60 70 
70 80 
80 elK 

'ACl1461 
'ACT11461 

8-BIT SYNCHRONOUS 
BINARY COUNTER 

(TOP VIEW) 

A 
B 
e 
D 
E 
F 

Vee 
Vee 
G 

QF H 
ENP 
ENT 

RCO lOAD 
ClK ClR 

1-63 



DEVICE PIN·OUTS 

'AC11463 
'ACT11463 

8-BIT SYNCHRONOUS 
BINARY COUNTER 

(TOP VIEW) 

QA A 
QB B 
QC C 
QD D 
QE E 

GND F 
GND Vee 
GND Vee 
GND G 

QF H 
QG ENP 
QH ENT 

RCO LOAD 
CLK CLR 

'AC11471 
'ACT11471 

OCTAL BUS 
TRANSCEIVER 

(TOP VIEW) 

GBA OEBA 
AO CLKBA 
AI BO 
A2 Bl 
A3 B2 

GND B3 
GND Vec 
GND Vee 
GND B4 

A4 B5 
A5 B6 
A6 B7 
A7 CLKAB 

GAB OEAB 

1-64 

EPIC" ACL PINOUTS (continued) 

'AC11469 
'ACT11469 

HIT SYNCHRONOUS 
UP/DOWN COUNTER 

(TOP VIEW) 

QA A 
QB B 
QC C 
QD D 
QE E 

GND F 
GND Vee 
GND Vee 
GND G 

QF H 
QG ENP 
QH ENT 

RCO LOAD 
CLK UjO 

'AC11472 
'ACT11472 
g.BIT BUS 

TRANSCEIVER 
(TOP VIEW) 

LEAB OEBA 
AO LEBA 
A1 BO 
A2 Bl 
A3 B2 

GND B3 
GND Vee 
GND Vee 
GND B4 

A4 B5 
A5 B6 
A6 B7 
A7 B8 
A8 OEAB 

TEXAS ..If 
INSTRUMENTS 

POST OFFICE BOX 656303 • DALLAS. TEXAS 75266 

'AC11470 
'ACT11470 

OCTAL BUS 
TRANSCEIVER 

(TOP VIEW) 

GBA OEBA 
AO CLKBA 
AI BO 
A2 Bl 
A3 B2 

GND B3 
GND Vee 
GND Vee 
GND B4 

A4 B5 
A5 B6 
A6 B7 
A7 CLKAB 

GAB OEAB 

'AC11473 
'ACT11473 
g.BIT BUS 

TRANSCEIVER 
(TOP VIEW) 

LEAB OEBA 
AO LEBA 
AI BO 
A2 Bl 
A3 B2 

GND B3 
GND Vee 
GND Vee 
GND B4 

A4 B5 
A5 B6 
A6 B7 
A7 B8 
A8 OEAB 



DEVICE PIN·OUTS 

EPIC'" ACL PINOUTS (continued) 

AC11474 'AC11475 'AC11520, 'ACT11520 
ACT11474 'ACT11475 8-BIT IDENTITY COMPARATOR 

9-BIT BUS TRANSCEIVER 9-BIT BUS TRANSCEIVER (TOP VIEW) 
(TOP VIEW) (TOP VIEW) 

01 G 
CLKAB OEBA CLKAB OEBA PI P2 

AO ClKBA AO ClKBA 00 02 
A1 BO A1 BO PO P3 
A2 B1 A2 B1 GNO 03 
A3 B2 A3 B2 P~O Vee 

GHD B3 GND B3 07 P4 

GHD Vee GHD Vee P7 04 

GHD Vee GND Vee 06 P5 

GHD B4 GND B4 P6 05 

A4 B5 A4 B5 

A5 B6 A5 B6 

A6 B7 A6 B7 

A7 B8 A7 B8 

A8 OEAB A8 OEAB 

'AC11521, 'ACT11521 'AC11533, 'ACT11533 'AC11534, 'ACT11534 
8-BIT IDENTITY COMPARATOR OCTAL D-TYPE TRANSPARENT OCTAL D-TYPE EDGE-TRIGGERED 

(TOP VIEW) LATCHES WITH 3-8TATE OUTPUT FLIP-FLOPS WITH 3-8TATE OUTPUT 
(TOP VIEW) (TOP VIEW) 

01 G 
PI P2 10 DE 10 

00 02 20 10 20 10 

P3 30 20 30 20 

GNO 03 40 30 40 30 

p=o 6 Vee GNO 40 GNO 40 

07 P4 GNO Vee GNO Vee 

P7 04 GNO Vee GNO Vee 

06 P5 GNO 50 GNO 50 

P6 05 50 60 50 60 
60 70 60 70 
70 80 70 80 
80 e so elK 

TEXAS ." 
INSTRUMENlS 
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DEVICE PIN·OUTS 

'AC111543, 'ACT11543 
OCTAL REGISTERED TRANSCEIVER 

(TOP VIEW) 

GBA OEBA 

AO lEBA 

Al BO 

Bl 

B2 

GND B3 

GND Vee 

Vee 
B4 

A4 B5 

B6 

A6 B7 

A7 lEAB 

GAB OEAB 

'ACII589, 'ACT11569 
SYNCHRONOUS 4-BIT UP/DOWN 

BINARY COUNTERS WITH 
3-STATE OUTPUTS 

(TOP VIEW) 

RCO U/O 
CCO CLK 

OA ACLR 

Os A 
GND B 
GND VCC 
GND VCC 
GND C 

Oc D 
QD ENP 
Ii ENT 

SCLR LOAD 

1-66 

EPIC" ACL PINOUTS (continued) 

'ACI1544, 'ACTII544 
OCTAL REGISTERED TRANSCEIVER 

(TOP VIEW) 

GBA OEBA 

lEBA 

BO 

Bl 

B2 

B3 

Vee 

Vee 
B4 

B5 

B6 

A6 B7 

A7 lEAB 

GAB OEAB 

'AC11579, 'ACT11579 
HIT BIDIRECTIONAL BINARY 

COUNTER WITH 3-STATE OUTPUTS 

(TOP VIEW) 

1/00 CP 
1/01 iiiiR 
1/02 SR 
1103 EEP 
GND CET 
GND VCC 
GND VCC 
GND OE 
1/04 U/O 
1/05 PE 
1/06 cs 
1/07 TC 

TEXAS ..If 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75266 

'ACII568, 'ACTI1568 
SYNCHRONOUS 4-BIT UP/DOWN 

DECADE COUNTERS WITH 
3-STATE OUTPUTS 

(TOP VIEW) 

RCO ~ 1 U24 U/O 
CCO 2 23 ClK 

OA 3 22 ACLR 

as 4 21 A 

GND 5 20 B 
GND 6 19 VCC 
GND 7 18 VCC 
GND B 17 C 

Oc 9 16 D 

as 10 15 ENP 

11 14 ENT 

SCLR 12 13 LOAD 

'AC11590, 'ACT11590 
8-BIT REGISTERED BINARY COUNTER 

(TOP VIEW) 

QA 

CCK 

CCKEN 

GND CClR 

GND Vee 

Vee 
G 
RCK 

RCO 

QG QH 



DEVICE PIN·OUTS 

EPIC'" ACL PINOUTS (continued) 

'AC11592, 'ACT11592 'AC11593, 'ACT11593 'AC11620, 'ACT11620 
B-BIT REGISTERED BINARY COUNTER B-BIT REGISTERED BINARY COUNTER OCTAL BUS TRANSCEIVERS 

(TOP VIEW) (TOP VIEW) WITH 3-STATE OUTUTS 
(TOP VIEW) 

A A/QA 1 CCK 
C CCK B/QB CCLR A1 GAB 

D CCKEN C/QC CCKEN B1 

GND 4 CCLR D/QD CCKEN B2 

RCO Vee GND 5 CLOAD A4 B3 

CLOAD Vee 
GND B4 

GND Vee RCK Vee Vee GND G 
E/QE G GND B5 

A5 B6 
F/QF RCK 

A6 B7 
G/QG RCKEN A7 B8 
H/QH RCO A8 GBA 

'AC11623, 'ACT11623 'AC11640, 'ACT11640 'AC11643, 'ACT11643 
OCTAL BUS TRANSCEIVERS OCTAL BUS TRANSCEIVERS OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS (TOP VIEW) (TOP VIEW) 
(TOP VIEW) 

A1 DIR A1 DIR 
A1 GAB 

A2 B1 A2 B1 
A2 B1 

A3 B2 B2 
B2 

A4 B3 B3 
A4 B3 

GND 84 GND B4 
GND B4 

GND Vee GND Vee 
GND Vee GND Vee Vee 

Vee GND B5 GND B5 
GND 85 

A5 B6 A5 B6 
A5 86 

A6 B7 A6 B7 
A6 B7 

A7 88 A7 B8 
A7 B8 

A8 G A8 G 
A8 G8A 

TEXAS ." 
INSTRUMENTS 
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DEVICE PIN·OUTS 

'ACll646, 'ACTl1646 
OCTAL BUS TRANSCEIVERS AND 

REGISTERS WITH 3-STATE OUTPUTS 
(TOP VIEW) 

CAB 
SAB 
B1 
B2 

A4 B3 
B4 

VCC 
VCC 

GND B5 
A5 B6 
A6 B7 
A7 B8 
A8 CBA 

DIR SBA 

'ACl1652, 'ACT11652 
OCTAL BUS TRANSCEIVERS 

AND REGISTERS 
(TOP VIEW) 

GAB CAB 

A1 SAB 

A2 B1 

A3 B2 

A4 B3 

GND B4 

VCC 
GND VCC 
GND B5 

A5 B6 

A6 B7 

A7 B8 

A8 CBA 

GBA SBA 

1-68 

EPIC'" ACL PINOUTS (continued) 

'ACl1648, 'ACTl1648 
OCTAL BUS TRANSCEIVERS AND 

REGISTERS WITH 3-STATE OUTPUTS 
(TOP VIEW) 

G 28 CAB 

Al 2 27 SAB 

A2 3 26 Bl 

A3 4 25 B2 

A4 5 24 B3 

GND 6 23 B4 

GND 22 Vee 
GND Vee 
GND B5 

AS B6 

AS B7 

A7 BB 

AB CSA 

DIR SSA 

'ACl1655, 'ACTl1655 
OCTAL BUS DRIVER 

WITH PARITY 
(TOP VIEW) 

00 OER1 
Qi OER2 

02 OER3 

03 DO 
04 01 

02 

Vee 

Vee 
GNO 9 03 

05 04 

06 05 

07 06 

PO 07 

PO PI 

TEXAS ." 
INSTRUMENTS 
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'ACl1651, 'ACT11651 
OCTAL BUS TRANSCEIVERS 

, AND REGISTERS 

(TOP VIEW) 

GAB 
Al 

A2 

A3 
A4 

GND 

GND 

GND 

GND 

:1 
;1 
II 

AS 
AS 

A7 

AS 
GSA 

1 V 28 

2 27 

3 26 
4 25 

5 24 

6 23 

7 
22 i 8 21 

9 20 

10 19 ~ 
11 18 

12 17 

13 16 

14 15 

CAB 

SAB 

Bl 

B2 

B3 

B4 

Vee 
Vee 
B5 
B6 
B7 

BB 

CBA 

SBA 

'AC11656, 'ACT11656 
OCTAL BUS DRIVER 

WITH PARITY 
(TOP VIEW) 

OERI 

01 OER2 

OER3 

DO 
04 01 

GNO 02 

GNO 7 Vee 

Vee 
GNO 9 03 

05 04 

05 

07 06 

PO 07 

PO PI 



'ACl1857, 'ACTl1857 
OCTAL BIDIRECTIONAL 

TRANSCEIVERS 
WITH a-BIT PARITY GENERATORI 

CHECKER 
AND 3-STATE OUTPUTS 

(TOP VIEW) 

PARITY/BS OE 
AO Ne 
A1 80 
A2 4 81 
A3 5 24 82 

GND 6 23 83 
GND 22 Vee 
GND 8 21 Vee 
GND 9 2D B4 

A4 85 
A5 86 
A6 87 
A7 EVEN/ODD 

ERROR TlR 

'ACll8OD, 'ACTll8OD 
TRIPLE 4-INPUT 

AND/NAND DRIVER 
(TOP VIEW) 

lA lB 

lY lC 

lZ 10 

2Y 2A 

GNO 2B 

GNO Vee 
GNO Vee 
GNO 2C 

2Z 20 

3Y 3A 

3Z 3B 

3D 3C 

EPIC" ACL PINOUTS (continued) 

'ACl1677, 'ACT11677 
la-BIT ADDRESS COMPARATOR 

(TOP VIEW) 

PO G 
Pl Al 

P2 A2 

P3 A3 

Y A4 

GNO A5 

A16 Vee 
A15 A6 

A14 A7 

A13 A8 

A12 A9 

All Al0 

'ACll8D2, 'ACT11802 
TRIPLE 4-INPUT 
ORINOR DRIVER 

(TOP VIEW) 

lA 18 

1Y lC 

lZ 10 

2Y 2A 

GNO 2B 

GNO Vee 
GNO Vee 
GNO 2C 

2Z 20 

3Y 3A 

3Z 3B 

3D 3C 

TEXAS ~ 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

DEVICE PIN-OUTS 

'ACl1678, 'ACTl1678 
la-BIT LATCHED 

ADDRESS COMPARATOR 
(TOP VIEW) 

PO C 

PI Al 

P2 A2 

P3 A3 

Y A4 

GNO A5 

A16 Vee 
A15 A6 

A14 A7 

A13 A8 

A12 A9 

All Al0 

'AC118l0, 'ACTl181D 
QUAD2-1NPUT 

EXCLUSIVE NOR GATE 
(TOP VIEW) 

lA 18 

lY 2A 

2Y 2B 

GNO Vee 
GNO Vee 

3Y 3A 

4Y 3B 

4B 

1-69 



DEVICE PIN·OUTS 

• AC11818, • ACT11818 
DIAGNOSTIC/PIPELINE REGISTER 

(TOP VIEW) 

OC OClK 
1Q MODE 
2Q 10 
3Q 20 
4Q 3D 

GNO 40 
GNO VCC 
GNO VCC 
GNO 50 

5Q 60 
6Q 70 
7Q 80 
8Q SOl 

SOO PClK ........ __ J-" 

• AC11822, • ACT11822 
1D-BIT BUS INTERFACE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

1-70 

1Q 
2Q 
3Q 
4Q 
5Q 

GNO 
GNO 
GNO 
GNO 

6Q 
7Q 
8Q 
9Q 

10Q 

(TOP VIEW) 

OC 
10 
20 
3D 
40 
50 
VCC 
VCC 
60 
70 
80 
90 
100 

___ --' ..... CLK 

EPIC11I ACL PINOUTS (continued) 

• AC11819, • ACT11819 
DIAGNOSTIC/PIPELINE REGISTER 

(TOP VIEW) 

ac OClK 
1Q MODE 
2Q 10 
3Q 20 
4Q 3D 

GNO 40 
GNO VCC 
GNO VCC 
GNO 50 

6Q 60 
6Q 70 
7Q 80 
8Q SOl 

SOO '-i.._--' ..... PClK 

• AC11823, • ACT11823 
9-BIT BUS INTERFACE FLIP-FLOPS 

WITH 3-8TATE OUTPUTS 

(TOP VIEW) 

1Q OC 
2Q 10 
3Q 20 
4Q 3D 
6Q 40 

GNO 60 
GNO VCC 
GNO VCC 
GNO 60 

6Q 70 
7Q 80 
8Q 90 
9Q CLKEN 

CiJi CLK 
'-i.._~"'" 

TEXAS ." 
INSTRUMENTS 

POST OFFI.CE BOX 655303 • DALLAS. TEXAS 75265 

• AC11821, • ACT11821 
10-BIT BUS INTERFACE FLIP-FLOPS 

WITH 3-8TATE OUTPUTS 

(TOP VIEW) 

1Q OC 
2Q 10 
3Q 20 
4Q 3D 
6Q 40 

GNO 60 
GNO VCC 
GNO VCC 
GNO 60 

6Q 70 
7Q 80 
8Q 90 
9Q 100 

10Q ....... _ ........... ClK 

• AC11824, • ACT11824 
9-BIT BUS INTERFACE FLIP-FLOPS 

WITH 3-8TATE OUTPUTS 

(TOP VIEW) 

1Q 
2Q 
3Q 
4Q 
5Q 

GNO 
GNO 
GNO 
GNO 

6Q 
7Q 
8Q 
9Q 

ClR 

OC 
10 
20 
3D 
40 
60 
VCC 
VCC 
60 
70 
80 
90 
ClKEN 

'-i.._--'..... ClK 



'ACl1825, 'ACTl1825 
8-BIT BUS INTERFACE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
(TOP VIEW) 

OCl OC2 
10 OC3 
20 10 
30 20 
40 3D 

GND 40 
GND VCC 
GND VCC 
GND 50 

50 60 
60 70 
70 SO 
SO ClKEN 

CLR ClK 

'AC11828, 'ACT11828 
1a-BIT BUFFERS WITH 

3-STATE OUTPUTS 
(TOP VIEW) 

Vl 

V2 

V3 

V4 
V5 

! 1 U 28~ 
~! 2 27 

I! 3 26 

:! 4 25 

GND 
GND 
GND 
GND 

V6 

Y7 
V8 

V9 

Vl0 :l 

5 

6 

7 

8 

9 
10 

11 

12 

13 

14 

24 

23 

22 
21 

20 

19 
18 

17 

16 ' 
15 

Gl 

Al 

A2 
A3 
A4 

AS 
Vee 

Vee 
A6 

A7 

A8 

A9 
Al0 

G2 

EPIC'" ACL PINOUTS (continued) 

'AC11826, 'ACT11826 
8-BIT BUS INTERFACE FLIP-FLOPS 

WITH 3-8TATE OUTPUTS 
(TOP VIEW) 

OCl OC2 
10 0c3 
20 10 
30 20 
40 3D 

GND 40 
GND VCC 
GND VCC 
GND 50 

50 60 
60 70 
70 SO 
SO ClKEN 

elR ClK 

'AC11833, 'ACT11833 
PARITY BUS TRANSCEIVERS 

(TOP VIEW) 

PARITY 1 OEA 

Al OE6 

A2 61 

A3 B2 

A4 B3 
GND B4 

GND Vee 
GND Vee 
GND 9 65 

AS B6 

A6 11 67 

A7 12 B8 

A8 13 ClR 

ERR 14 ClK 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

DEVICE PIN·OUTS 

'ACl1827, 'ACT11827 
10-BIT BUFFERS WITH 

3-8TATE OUTPUTS 
(TOP VIEW) 

Vl 1 U 28 Gl 

V2 2 27 Al 

V3 3 26 A2 
V4 4 25 A3 
V5 5 24 A4 

GND 6 23 AS 
GND 7 22 Vee 
GND 8 21 Vee 
GND 9 20 A6 

V6 10 19 A7 

V7 11 18 AS 
V8 12 17 A9 

V9 13 16 Al0 

Vl0 14 15 G2 

'AC11834, 'ACT11834 
PARITY BUS TRANSCEIVERS 

(TOP VIEW) 

PARITY OEA 
Al OEB 
A2 Bl 
A3 B2 
A4 B3 

GND B4 
GND VCC 
GND VCC 
GND 85 

A5 B6 
A6 B7 
A7 B8 

AS eLR 
ERR elK 

1-71 



DEVICE PIN-OUTS 

EPIC" ACL PINOUTS (continued) 

'AC11841, 'ACT11841 'AC11842, 'ACT11842 'AC11843, 'ACT11843 
1CJ.81T BUS INTERFACE I)..TYPE 111-BIT BUS INTERFACE O·TYPE 9-BIT BUS INTERFACE I).. TYPE 

LATCHES WITH 3-STATE OUTPUTS LATCHES WITH 3-STATE OUTPUTS LATCHES WITH 3-STATE OUTPUTS 
(TOP VIEW) (TOP VIEW) (TOP VIEW) 

1Q oe 1Q oe 1Q oe 
2Q 10 2Q 11) 2Q 10 
3Q 20 3Q 20 3Q 20 
4Q 3D 4Q 3D 4Q 3D 
5Q 40 5Q 4'0 5Q 40 

GNO 50 GNO 5'0 GNO 50 
GNO Vee GNO Vee GNO Vee 
GNO Vee GNO Vce GNO Vcc 
GNO 60 GNO 60 GNO 60 

6Q 70 6Q 7'0 6Q 70 
7Q SO 7Q SO 7Q 80 
8Q 90 SQ s'O SQ SO 
SQ 100 9Q 100 SQ PRE 

100 C 100 C CLR C 

'AC11844, 'ACT11844 'AC11845, 'ACT11845 'AC11846, 'ACT11846 
HIT BUS INTERFACE I).. TYPE HIT BUS INTERFACE I)..TYPE 9-BIT BUS INTERFACE O·TYPE 

LATCHES WITH 3-STATE OUTPUTS LATCHES WITH 3-STATE OUTPUTS LATCHES WITH 3-STATE OUTPUTS 
(TOP VIEW) (TOP VIEW) (TOP VIEW) 

1Q oe OC1 OC2 0C1 0c2 
2Q 10 1Q OC3 1Q oe3 
3Q 20 2Q 10 2Q 10 
4Q 3D 3Q 20 3Q 20 
5Q 40 4Q 30 4Q 30 

GNO 50 GNO 40 GNO 40 
GNO Vec GNO Vce GNO Vee 
GNO Vee GNO Vee GNO Vee 
GNO 615 GNO 50 GNO 50 

6Q 7'0 5Q 60 5Q 60 
7Q SO 6Q 70 6Q 70 
SQ SO 7Q SO 7Q SO 
SQ PRE SQ PRE SQ PRE 

eLR e eLR e CLR e 

TEXAS ." 
INSTRUMENTS 
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'ACl1852, 'ACTl1852 
8-BIT UNIVERSAL 

PORT CONTROLLER 
(TOP VIEW) 

SO Sl 
A1 S2 
A2 SERIN 
A3 B1 
A4 B2 

GND B3 
GND Vee 
GND Vee 
GND B4 

AS B5 
A6 B6 
A7 B7 
A8 B8 

CLK Q8 

'ACl1856, 'ACTl1856 
8-BIT UNIVERSAL 

PORT CONTROLLER 
(TOP VIEW) 

OEA OEB 
A1 MODE 
A2 SERIN 
A3 Bl 
A4 B2 

GND B3 
GNC Vee 
GND Vee 
GND B4 

AS B5 
A6 B6 
A7 B7 
A8 B8 

CLK Q8 

EPIC'" ACL PINOUTS (continued) 

'ACl1853, 'ACTl1853 
PARITY BUS TRANSCEIVERS 

(TOP VIEW) 

PARITY 28 OEA 
A1 2 27 OE6 
A2 3 26 61 
A3 4 25 62 
A4 5 24 63 

GND 6 23 64 
GND 7 22 Vce 
GND 8 21 Vee 
GND 9 20 65 

AS 10 19 66 
A6 11 18 67 
A7 12 68 
A8 13 CLR 

ERR 14 LE 

'ACl1858, 'ACTl1858 
DUAL PORT 

16 x 5 REGISTER FILE 
(TOP VIEW) 

DQAO AW 
DQAl ARD 
DQA2 AD 
DQA3 Al 
DQA4 A2 

GND A3 
GNC Vee 
GND Vee 
GND BO 

CQBO Bl 
CQBl B2 
CQB2 B3 
DQB3 BW 
DQB4 BRC 

TEXAS • 
INSTRUMENTS 

POST OFFICE BOX 65&303 • DALLAS. TEXAS 75265 

DEVICE PIN·OUTS 

'ACl1854, 'ACTl1854 
PARITY BUS TRANSCEIVERS 

(TOP VIEW) 

PARITY OER 
A1 6ET 
A2 B1 
A3 B2 
A4 B3 

GND B4 
GND Vee 
GND Vee 
GND B5 

A5 B6 
A6 B7 
A7 B8 
A8 a:R 

ERR EN 

'ACl1859, 'ACT11859 
DUAL PORT 

32 x 4 REGISTER FILE 
(TOP VIEW) 

AWR ARD 
CQAO AO 
DQAl Al 
DQA2 A2 
DQA3 A3 

GND A4 
GND Vee 
GND Vee 
GND BO 

CQBO Bl 
CQBl B2 
CQB2 B3 
DQB3 B4 

BRD BWR 

1-73 



DEVICE PIN-OUTS 

'ACll860, 'ACTl1860 
B-BIT MAGITUDE COMPARATOR 

(TOP VIEW) 

PI 

01 

P2 

02 
P3 

03 

Vee 
P4 

P>OIN 9 04 

07 P5 

P7 05 

06 ........ __ ....... P6 

'AC11863, 'ACT11863 
MIT BUS TRANSCEIVERS WITH 

3-STATE OUTPUTS 

(TOP VIEW) 

Al GBAl 
A2 GBA2 
A3 Bl 
A4 B2 
A5 B3 

GND B4 
GND Vee 
GND Vee 
GND B5 

A6 B6 
A7 B7 
A8 B8 
A9 B9 

GA82 ____ ..... GABl 

1-74 

EPICTII ACL PINOUTS (continued) 

'AC11861, 'ACTl1861 
lD-BIT BUS TRANSCEIVERS WITH 

3-STATE OUTPUTS 
(TOP VIEW) 

Al GSA 
A2 Bl 
A3 82 
A4 B3 
A5 B4 

GND B5 
GNO Vee 
GND Vee 
GND B6 

A6 B7 
A7 BB 
AB B9 
A9 Bl0 

Al0 GAB ......... __ ...... 
'AC11864, 'ACT11864 

9-BIT BUS TRANSCEIVERS WITH 
3-STATE OUTPUTS 

(TOP VIEW) 

Al GBAl 
A2 GBA2 
A3 Bl 
A4 B2 
A5 B3 

GND B4 
GND Vee 
GND Vee 
GND B5 

A6 B6 
A7 B7 
AB B8 
A9 B9 

GAB2 '_1... __ ..... GABl 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

'ACll862, 'ACTll862 
lD-BIT BUS TRANSCEIVERS WITH 

3-8TATE OUTPUTS 

(TOP VIEW) 

Al GBA 
A2 Bl 
A3 B2 
A4 B3 
A5 B4 

GND B5 
GND Vee 
GND Vee 
GND B6 

A6 B7 
A7 BB 
A8 B9 
A9 Bl0 

Al0 '_1... __ ..... GAB 

'ACll865, 'ACTl1865 
B-BIT MAGNITUDE COMPARATOR 

(TOP VIEW) 

L/A P/OO 
p/01 
p/02 
P/03 

Vee 
p/04 
p/05 

'-\.,;._~9.1-'P/06 



'ACl1867, 'ACTl1867 
8·BIT SYNCHRONOUS 
UP/DOWN COUNTER 

(TOP VIEW) 

QA A 

QB B 

QC C 

QD D 

QE E 

GND F 

GND Vee 
GND Vee 
GND G 

QF H 

QG ENP 

QH ENT 

RCO 50 

CLK 51 

'ACl1873, 'ACT11873 
DUAL 4-BIT D·TYPE LATCHES 

WITH 3-STATE OUTPUTS 

lC 

101 

102 

103 

104 

GNO 
GNO 
GNO 
GNO 
201 

202 

203 

204 

2C 

(TOP VIEW) 

1 U 28 

2 27 

3 26 

4 25 

5 24 

6 23 

7 22 

8 21 

9 20 

10 19 

11 18 

12 17 

13 16 

14 15 

IOC 
lClR 

101 

102 

103 

104 

Vee 

Vee 
201 

202 

203 

2D4 

2CLR 

20C 

DEVICE PIN·OUTS 

EPIC™ ACL PINOUTS (continued) 

'ACl1869, 'ACT11869 'ACl1870, 'ACT11870 
8·BIT SYNCHRONOUS DUAL PORT 
UP/DOWN COUNTER 16 x 4 REGISTER FILE 

(TOP VIEW) (TOP VIEW) 

QA A 50 51 

QB B DQAl 52 

QC C DQA2 53 

QD D DQA3 lAO 

QE E DQA4 lAl 

GND F GND lA2 

GND Vee GND Vee 
GND Vee GND Vee 
GND G GND lA3 

QF H DQBl lW 

QG ENP DQB2 2AO 

QH ENT DQB3 2Al 

RCO 50 DQB4 2A2 

CLK 51 2W 2A3 

'AC11874, 'ACT11874 'ACI1877, 'ACT11877 
DUAL 4-BIT D·TYPE EDGE·TRIGGERED 8-BIT UNIVERSAL 

FLlP·FLOPS, PORT CONTROLLER 
(TOP VIEW) (TOP VIEW) 

lClK 10E 
50 51 

101 lClR 
AI 52 

102 101 
A2 5ERIN 

103 102 
A3 Bl 

104 103 
A4 B2 

GNO 104 
GND B3 

GNO Vee 
GND Vee 

GNO Vee 
GND Vee 

GNO 201 
GND B4 

201 202 
A5 B5 

202 203 
A6 B6 

203 2D4 
A7 B7 

204 2ClR 
A8 B8 

2CLK 20E 
eLK Q8 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 1·75 



DEVICE PIN·OUTS 

1-76 

'ACl1881, 'ACTl1881 
ARITHMETIC LOGIC UNITSI 
FUNCTION GENERATORS 

(TOP VIEW) 

Cn AO 
M A1 

A=8 A2 
FO A3 
Pi 80 

GND B'i 
GND VCC 
GND VCC 
GND 82 

F2 83 
Fa SO 
p S1 
G S2 

CN+4 S3 

'ACl1898, 'ACT11898 
la-BIT SHIFT REGISTER 

(TOP VIEW) 

Ql 

Q3 QO 

Q4 ClR 

GND 4 A 
GND Vee 
GND Vee 
GND B 

QS 8 ClK 

Q9 

Q7 Q8 

EPIC" ACL PINOUTS (continued) 

'ACl1882, 'ACT11882 
32-BIT LOOK-AHEAD 

CARRY GENERATORS 
(TOP VIEW) 

GO P1 
PO Gl 
Cn P2 

Cn+8 G2 
Cn+16 P3 

GND G3 
GND VCC 
GND VCC 
GND P4 

Cn+24 G4 
Cn+32 P5 

NC G5 

G7 P6 
P7 G6 

'AC11979, 'ACTl1979 
8-BIT MULTIPLEXED 1/0 
READ-BACK REGISTER 

(TOP VIEW) 

1/02 1/01 

1/03 1/00 

OE 

Vee 

Vee 
WE 

1/07 
9 1/08 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 656303 • DALLAS, TEXAS 75265 

'ACl1885, 'ACT11885 
B-BIT MAGNITUDE COMPARATOR 

(TOP VIEW) 

PI 

PO Ql 

l/A P2 

PlE 4 Q2 

P3 

Q3 

P<QOUT 7 Vee 
P<QIN P4 

P>QIN Q4 

Q7 PS 

QS 

P6 

'AC11980, 'ACT11980 
16 x 8 MULTIPLEXED I/O 
READ-BACK REGISTER 

(TOP VIEW) 

........ __ ....... 

1/01 

1/00 

OE 

WE 

Vee 

Vee 
AO 

Al 

A2 

A3 



'AC11981, 'ACT11981 
16 x 8 MULTIPLEXED 1/0 
READ·BACK REGISTER 

(TOP VIEW) 

........ __ ......... 

1/01 

1/00 

OE 

WE 

Vee 

Vee 
AO 

Al 

A2 

A3 

EPIC" ACL PINOUTS (continued) 

'AC11987, 'ACT11987 
8 x 9 MULTIPLEXED 1/0 
READ·BACK REGISTER 

(TOP VIEW) 

1/02 1/01 

1/03 1/00 

1/04 3 OE 

GND 4 WE 

Vee 

Vee 
AO 

Al 

A2 

1/08 

TEXAS • 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75286 

DEVICE PIN·OUTS 

'AC11988, 'ACT11988 
8 x 9 MULTIPLEXED 1/0 
READ-BACK REGISTER 

(TOP VIEW) 

1/02 1/01 

1/03 1/00 

1/04 OE 

GND 4 WE 

Vee 

Vee 
AD 

Al 

1·77 



DEVICE PIN'()UTS 

54AC16240 ••• WD PACKAGE 
74AC16240 ••• DL PACKAGE 

16·BIT BUS DRIVERS 

(TOP VIEW) 

2G 
lYl lAl 
lY2 lA2 

GND GND 
lY3 lA3 

lA4 
Vee 
2Al 
2A2 

GND GND 
2Y3 2A3 
2Y4 2M 
3Yl 3Al 
3Y2 3A2 
GND GND 
3Y3 3A3 
3Y4 3M 
Vee Vee 
4Yl 4Al 
4Y2 4A2 
GND GND 
4Y3 4A3 
4Y4 4M 

4G 3G 

1·78 

WIDE BUS'" PINOUTS 

54ACT16240 ••• WD PACKAGE 
74ACT16240 ••• DL PACKAGE 

16·BIT BUS DRIVERS 

(TOP VIEW) 

2G 
lYl lAl 
lY2 lA2 

GND GND 
lY3 lA3 
lY4 6 lA4 
Vee Vee 
2Yl 2Al 

2A2 
GND GND 
2Y3 2A3 
2Y4 2A4 
3Yl 3A1 
3Y2 3A2 
GND GND 
3Y3 3A3 
3Y4 3A4 
Vee Vee 
4Yl 4Al 
4Y2 4A2 
GND GND 
4Y3 4A3 
4Y4 4M 

4G 3G 

TEXAS • 
INSTRUMENlS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

54AC/ACT16241 ••• WD PACKAGE 
74AC/ACT16241 ••• DL PACKAGE 

16·BIT BUS DRIVERS 

(TOP VIEW) 

1<3 2<3 
1Y1 1A1 
1Y2 1A2 

GND GND 
1Y3 1A3 
1Y4 1A4 
Vee Vee 
2Y1 2A1 
2Y2 2A2 

GND GND 
2Y3 2A3 
2Y4 2A4 
3Y1 3A1 
3Y2 3A2 

GND GND 
3Y3 3A3 
3Y4 3M 
Vee Vee 
4Y1 4A1 
4Y2 4A2 

GND GND 
4Y3 4A3 
4Y4 4A4 
4<3 3<3 



54AC16244 ••• WD PACKAGE 
74AC16244 ••• DL PACKAGE 

54ACT16244 .•• WD PACKAGE 
74ACT16244 ••• DL PACKAGE 

16-BIT BUS DRIVERS 
(TOP VIEW) 

1G 48 2G 

1Y1 2 47 1A1 

1Y2 3 46 1A2 

GND 4 45 GND 
1Y3 5 44 1A3 

1Y4 6 43 1A4 

Vee 7 42 Vee 
2Y1 8 2A1 

2Y2 9 2A2 
GND 10 GND 
2Y3 11 2A3 
2Y4 12 2A4 

3Y1 13 3A1 

3Y2 14 3A2 
GND 15 GND 
3Y3 16 3A3 

3Y4 17 3A4 

Vce 18 Vee 
4Y1 19 4A1 

4Y2 20 4A2 

GND 21 GND 
4Y3 22 4A3 

4Y4 23 4A4 

4G 24 3G 

WIDE BUS'" PINOUTS (continued) 

54AC16245 ••• WD PACKAGE 
74AC16245 .•• DL PACKAGE 
16-BIT BUS TRANSCEIVERS 

(TOP VIEW) 

1DIR 

181 

182 

GND 
183 
184 

Vee 
185 

186 

GND 
187 

188 

281 

282 

GND 

:! 
283 

284 

Vee 
285 

286 

GND 
287 

288 
2DIR 

l U 48 

2 47 

3 46 

4 45 

5 44 

6 43 
7 42 

8 41 

9 40 

10 39 

11 38 

12 37 ~ 
13 36 

14 35 

15 34 

16 33 

17 32 
18 31 

19 30 

20 29 

21 28 

22 27 

23 28 
24 25 

1G 

1A1 

1A2 

GND 
1A3 

1A4 

Vee 
1AS 
1A6 

GND 
1A7 

1AB 
2A1 

2A2 
GND 
2A3 
2M 
Vee 
2A5 
2A6 

GND 
2A7 

2A8 
2G 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

DEVICE PIN·OUTS 

54ACT16245 .•• WD PACKAGE 
74ACT16245 •• , DL PACKAGE 
16-BIT BUS TRANSCEIVERS 

(TOP VIEW) 

.~ 1 U 48 ~ 
~ 2 47 ~ 

1DIR 

181 

182 ~ 3 46 ~ 
4 45 ~ 

.~ 5 44 ~ 
GND 
183 

184 

Vee 
185 

186 

:1 
,j 

GND 
187 

188 

281 

282 

GND 
283 

284 

Vee 
285 

286 

GND 
287 

288 

2DIR 

6 

7 

8 

9 
10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
23 

24 

43 
42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 
29 

28 

27 

26 

25 

1G 

1A1 

1A2 

GND 
1A3 

1A4 
Vee 
1AS 
1AB 
GND 
1A7 

1A8 

2A1 

2A2 
GND 
2A3 
2A4 

Vee 
2A5 
2A6 

GND 
2A7 

2A8 
2G 

1-79 



DEVICE PIN·OUTS 

54AC16373 .•• WO PACKAGE 
74AC16373 •.. OL PACKAGE 

16-BIT D-TYPE LATCHES 
(TOP VIEW) 

48 lC 

101 

102 102 

GNO 4 GNO 

103 5 103 

104 6 104 

Vee 7 Vee 
105 8 105 

106 9 106 

GNO 10 GNO 

107 11 107 

108 12 108 

201 13 201 

202 14 202 

GNO 15 GNO 

203 16 203 

204 17 32 204 

Vee 18 31 Vee 
205 19 30 205 

20 29 206 

21 28 GNO 

22 27 207 

23 26 208 

20E 24 25 2C 

1·80 

WIDE BUS" PINOUTS (continued) 

54ACT16373 •.• WO PACKAGE 
74ACT16373 ••• OL PACKAGE 

16·BIT D-TYPE LATCHES 
(TOP VIEW) 

10E 1 lC 

101 101 

102 102 

GNO 45 GNO 

103 44 103 

104 6 43 104 

Vee 42 Vee 
105 41 105 

106 9 40 106 

GNO 39 GNO 

107 11 38 107 

108 37 lOS 

201 36 201 

202 35 202 

GNO 34 GNO 

33 203 

32 204 
31 Vee 
30 205 
29 206 

28 GNO 

27 207 

26 208 

24 25 2C 

TEXAS ." 
INSTRUMENTS 

POST OFFice BOX 655303 • DALLAS. TEXAS 75265 

54AC16374 .•• WO PACKAGE 
74AC16374 .•. OL PACKAGE 
16·BIT O·TYPE FLlP·FLOPS 

10E 
101 

102 

GNO 

103 

104 

Vee 
105 

106 

GNO 

107 

108 

201 

202 

GNO 

203 

204 

Vee 
205 

206 

GNO 

207 

208 

20E 
;1 
~i 

(TOP VIEW) 

1 U 48 

2 47 

3 46 

4 45 

5 44 
8 43 

7 42 

8 41 

9 40 

10 39 

11 38 
. 12 37 

13 36 

14 35 

15 34 

16 33 
17 32 

18 31 

19 30 
20 29 

21 28 

22 27 

23 26 

24 25 

lCU< 

101 

102 

GNO 

103 

104 

Vee 
105 

106 

GNO 

107 

108 

201 

202 

GNO 

203 

204 

Vee 
205 

206 

GNO 

207 

208 

2CU< 



54ACT16374 ••• WD PACKAGE 
74ACT16374 ••• DL PACKAGE 

16·BIT D-TYPE FLIP·FLOPS 

(TOP VIEW) 

10E 
1Q1 
1Q2 

GNO 
103 
104 
Vee 
1Q5 
1Q6 

GNO 
1Q7 

1Q8 
2Q1 
2Q2 

GNO 
203 
2Q4 
Vee 
2Q5 

206 
GNO 
2Q7 
2Q8 
20E 

1 U 48~ 
2 47 

3 48 
4 45 

5 44 

6 43 
7 42 

8 41 

9 40 
10 39 
11 38 

12 37 

13 38 

14 35 

15 34 
18 33 

17 32 

18 31 

19 30 
20 29 

21 28 
22 27 

23 26 

24 25 

1CLK 
101 
102 
GNO 
103 
104 
Vce 
105 
106 
GNO 
107 
108 

201 
202 
GNO 
203 
204 
Vee 
205 
206 
GNO 
207 
208 
2CLK 

WIDE BUS11I PINOUTS (continued) 

54AC16470, 54ACT16470 ••• 
WD PACKAGE 

74AC16470, 74ACT16470 ••• 
DL PACKAGE 

16-BIT REGISTERED TRANSCEIVERS 

(TOP VIEW) 

10EAB 1 10E8A 
lCLKA8 2 lCLK8A 

lDEA8 3 lDE8A 
GND GND 

181 
182 

Vee 
183 
lB4 
185 
GND 

lA6 186 
lA7 lB7 
lA8 lB8 
2Al 281 
2A2 2B2 
2A3 283 
GND GND 
2A4 284 
2A5 285 
2A6 2B6 

Vee Vee 
2A7 287 
2A8 288 
GND GND 

2DEAB 2DEBA 
2CLKA8 2CLKBA 

20EAB 20E8A 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

DEVICE PIN·OUTS 

54AC18471, 54ACT18471 ••• 
WDPACKAGE 

74AC18471, 74ACT18471 ••• 
DL PACKAGE 

18·BIT REGISTERED TRANSCEIVERS 

(TOP VIEW) 

10EAB 10E8A 
lCLKA8 lCLK8A 

lDEBA 
GND 
lBl 
182 

Vee 
183 

lA4 184 
lA5 185 

GND 
lA6 186 
lA7 187 
lA8 lB8 
2Al 2Bl 
2A2 282 
2A3 283 
GND GND 
2A4 284 
2A5 285 
2A6 286 

Vee Vee 
2A7 2B7 
2A8 288 
GND GND 

2DEAB 2DE8A 
2CLKAB 2CLK8A 

20EAB 20E8A 

1·81 



DEVICE PIN·OUTS 

WIDE BUS'" PINOUTS (continued) 

54AC16472, 54ACT16472 ••• 54AC16473, 54ACT16473 ••• 54AC16474, 54ACT16474 ••• 
WD PACKAGE WDPACKAGE WD PACKAGE 

74AC16472, 74ACT16472 ••• 74AC16473, 74ACT16473 ••• 74AC16474, 74ACT16474 ••• 
DL PACKAGE DL PACKAGE DL PACKAGE 

1a-BIT REGISTERED TRANSCEIVERS 18·BIT REGISTERED TRANSCEIVERS 1e·BIT REGISTERED TRANSCEIVERS 

(TOP VIEW) (TOP VIEW) (TOP VIEW) 

lOEA8 lOE8A lOEA8 1 lOE8A lOEA8 lOE8A 
lLEA8 lLE8A lLE8A lCLKA8 lCLK8A 

181 181 181 
GND GND GND GND 
182 182 182 
183 lA3 6 183 183 
Vee Vee Vee Vee 
184 lA4 184 184 
185 185 lAS 185 

lA6 186 186 lA6 186 
GND GND GND GND GND GND 
lA7 187 lA7 187 lA7 187 
lA8 188 lA8 188 lA8 188 
lA9 189 lA9 189 lA9 189 
2Al 281 2Al 281 2Al 281 
2A2 282 2A2 282 2A2 282 
2A3 283 2A3 283 2A3 283 
GND GND GND GND GND GND 
2A4 284 2A4 284 2M 284 
2A5 285 2A5 285 2A5 285· 
2A6 286 2A6 286 2A6 286 
Vee Vee Vee Vee Vee Vee 
2A7 287 2A7 287 2A7 287 
2A8 288 2AS 28S 2AS 288 
GND GND GND GND GND GND 
2A9 289 2A9 289 2A9 289 

2LEA8 2LE8A 2LEA8 2LE8A 2CLKA8 2CLK8A 
20EA8 20E8A 20EA8 20E8A 20EA8 20E8A 

TEXAS ." 
INSTRUMENTS 

1-82 POST OFFICE BOX 655303 • DALLAS. TEXAS 75286 



54AC16475, 54ACT16475 ••• 
WD PACKAGE 

74AC16475, 74ACT18475 ••• 
DL PACKAGE 

18-BIT REGISTERED TRANSCEIVERS 

(TOP VIEW) 

10EBA 
lCLKBA 
lBI 
GND 

lA2 lB2 
lA3 lB3 

Vee 
lB4 
lB5 

lA6 lB6 
GND GND 
lA7 lB7 
lA8 lB8 
lA9 lB9 
2Al 2Bl 
2A2 2B2 
2A3 2B3 
GND GND 
2A4 2B4 
2A5 2B5 
2A6 2B6 
Vee Vee 
2A7 287 
2A8 2B8 
GND GND 
2A9 2B9 

2CLKAB 2CLKBA 
20EAB 20EBA 

WIDE BUS'" PINOUTS (continued) 

• AC16533, • ACT16533 
16-BIT D-TYPE LATCHES 

(TOP VIEW) 

10E1 
101 
102 

GNO 
103 
104 
VCC 
105 
106 

GNO 
107 
108 
201 
202 

GNO 
203 
204 
VCC 
205 
206 

GNO 
207 
208 
20E 

1 U 48 
2 47 
3 46 
4 45 
5 44 
6 43 
7 42 
8 41 
9 40 
10 39 
11 38 
12 37 
13 36 
14 35 
15 34 
16 33 
17 32 
18 31 
19 30 
20 29 
21 28 
22 27 
23 26 
24 25 

1C 
101 
102 
GNO 
103 
104 
VCC 
105 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 
VCC 
205 
206 
GNO 
207 
208 
2C 

TEXAS .., 
INSTRUMENTS 

POST OFFICE BOX 656303 • DALLAS, TEXAS 75265 

DEVICE PIN-OUTS 

• AC16534, • ACT16534 
16-BIT D-TYPE FLIP-FLOPS 

(TOP VIEW) 

10E1 
01 

102 
GNO 
103 
104 

VCC 
105 
106 

GNO 
107 
108 
201 
202 

GNO 
203 
204 
VCC 
205 
206 

GNO 
207 
208 
20E 

1 U 48 
2 47 
3 46 
4 45 
5 44 
6 43 
7 42 
8 41 
9 40 
10 39 
11 38 
12 37 
13 36 
14 35 
15 34 
16 33 
17 32 
18 31 
19 30 
20 29 
21 28 
22 27 
23 26 
24 25 

1CLK 
101 
102 
GND 
103 
104 
VCC 
105 
106 
GNO 
107 
108 
201 
202 
GND 
203 
204 
VCC 
205 
206 
GNO 
207 
208 
2CLK 

1-83 



DEVICE PIN-oUTS 

• AC16540, • ACT16540 
16-BIT BUS DRIVERS 

(TOP VIEW) 

lGl lG2 
1Yl lAl 
lY2 lA2 

GND 4 GND 
lY3 5 lA3 
1Y4 6 1M 

Vee 7 Vee 
lY5 8 41 lAS 
lYB 9 40 lAB 

GND 10 39 GND 
lY7 11 38 lA7 
lYB 12 37 lAB 
2Yl 13 38 2Al 
2Y2 14 35 2A2 

GND 15 34 GND 
2Y3 16 33 2A3 
2Y4 17 32 2M 

Vee 18 31 Vee 
2Y5 19 30 2M 
2YB 20 29 2AB 

GND 21 28 GND 
2Y7 22 27 2A7 
2Y6 23 28 2AB 
2G1 24 25 2G2 

1-84 

WIDE BUS'" PINOUTS (continued) 

• AC16541, • ACT16541 
16-BIT BUS DRIVERS 

(TOP VIEW) 

lG1 1 48 1(32 
lYl 2 47 lAl 
1Y2 3 48 lA2 

GND 4 45 GND 
1Y3 5 44 lA3 
1Y4 6 43 lA4 

Vee 7 42 Vee 
1Y5 8 41 lAS 
lYB 8 40 lAB 

GND 10 39 GND 
lY7 11 38 lA7 
1YB 12 37 lAB 
2Yl 13 38 2Al 
2Y2 14 35 2A2 

GND 15 34 GND 
2Y3 16 33 2A3 
2Y4 17 32 2A4 

Vee 18 31 Vee 
2Y5 19 30 2M 
2YB 20 29 2AB 

GND 21 28 GND 
2Y7 22 27 2A7 
2Y8 23 28 2A8 
2G1 24 25 2C32 

TEXAS ~ 
INSTRUMENTS 

POST OFFICE BOX 666303 • DALLAS. TEXAS 75266 

54AC16543 ••. WD PACKAGE 
74AC16543 ••• DL PACKAGE 

16-BIT REGISTERED TRANSCEIVERS 
(TOP VIEW) 

lc:oot 66 lGBA 
lLEAB 55 1 LEBA 
lCEAB 54 lCEBA 

GND 53 GND 
lAl 52 lBl 
lA2 51 182 
Vee 50 Vee 
lA3 49 lB3 
1M 48 184 
lAS 185 

GND GND 
lAS lB6 
lA7 lB7 
lAS 43 lB8 
2Al 42 2Bl 
2A2 41 2B2 
2A3 40 283 

GND 39 GND 
2M 38 284 
2A5 37 285 
2A6 38 286 
Vee 35 Vee 
2A7 34 2B7 
2A6 33 2B8 

GND 32 GND 
2~ 31 2CEBA 
2~ 27 30 2LEBA 
~ 28 29 2GBA 



54ACT16543 ••• WD PACKAGE 
74ACT16543 ••• DL PACKAGE 

111-BIT REGISTERED TRANSSCEIVERS 
(TOP VIEW) 

1~ 
1LEAB 
1CEAB 

GND 
1A1 
1A2 
Vee 
1A3 
1M 
1A5 

GND 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3 

GND 
2M 
2A5 
2A8 
Vee 
2A7 
2A8 

GND 
2CEAB 
2mA8 
2GAB 

1 U 56~ 
2 65~ 
3 54~ 
4 53~ 
5 52 

6 51 
7 50 
8 49 
9 48 
10 47 ~ 
11 :~ 12 
13 44 
14 43 
15 42 
18 41 
17 40 
18 39 
19 38 
20 37 
21 38 
22 35 
23 

=1 
24 
25 
28 31 ~ 
27 :~ 28 

16 
1 LEBA 
1CEBA 
GND 
1B1 
182 
Vee 
183 
184 
185 
GND 
1B6 
1B7 
18B 
281 
282 
283 
GND 
2B4 
2Bs 
286 
Vee 
2B7 
288 
GND 
2CEBA 
2LEBA 
2GBA 

WIDE BUS'" PINOUTS (continued) 

'AC16544, 'ACT16544 
111-BIT REGISTERED TRANSCEIVERS 

(TOP VIEW) 

1DEAB 58 10EBA 
1IDS 55 1 mBA 
1CEAB 54 1-eEiiA 

GND 4 53 GND 
1A1 5 62 181 
1A2 6 51 182 

VCC 7 50 Vee 
1AS 8 49 183 
1M 9 48 184 
1AS 10 47 185 

GND 11 48 GND 
lAS 12 45 186 
lA7 13 44 187 
1AS 14 43 188 
2Al 15 42 281 
2A2 16 41 282 
2M 17 40 283 

GND 18 38 GND 
2M 19 38 284 
2A5 20 37 285 
2A8 21 38 288 

VCC 22 35 VCC 
2A7 23 34 287 
2A8 24 33 288 

GND 25 32 GND 
2~ 26 31 2-eEiiA 
2IDS 27 30 2LEBA 
26m 26 29 20EBA 

TEXAS ..If 
INSTRUMENTS 

POST OFFICE BOX 856303 • DALLAS. TEXAS 75265 

DEVICE PIN-OUTS 

54ACT16820 ••• WD PACKAGE 
74ACT16620 ••• DL PACKAGE 
111-BIT BUS TRANSCEIVERS 

(TOP VIEW) 

lG8A 
lAl 
lA2 
GND 
lA3 
lA4 
Vee 
lA5 
lA6 

GND GND 
187 lA7 
18B lAB 
281 2Al 
282 2A2 
GND GND 
283 2A3 
284 2M 
Vee Vee 
285 2A5 
286 2A6 
GND GND 
287 2A7 
28B 2AB 

2GA8 2G8A 

1-85 



DEVICE PIN·OUTS 

54AC16620 ••• WD PACKAGE 
74AC16620 ••• DL PACKAGE 
16-BIT BUS TRANSCEIVERS 

1-86 

284 
Vee 
285 
286 
GND 
287 
288 

2GAB 

(TOP VIEW) 

"-1..._-=.1--' 

1GBA 
1A1 
1A2 
GND 
1A3 
1A4 
Vee 
1A5 
1A6 
GND 

WIDE BUS11I PINOUTS (continued) 

'AC16623, 'ACT16623 
16-BIT BUS TRANSCEIVERS 

(TOP VIEW) 

8 
1 
2 

1GA 
18 
18 

GND 
183 
184 

Vee 
185 
186 

GND 
187 
188 
281 
282 

GND 
283 
284 

Vee 
285 
286 

GND 
287 
288 

2GA8 I 

1 U 48 
2 47 
3 46 
4 45 
5 44 
6 43 
7 42 
8 41 
9 40 
10 39 
11 38 
12 37 
13 36 
14 35 
15 34 
16 33 
17 32 
18 31 
19 30 
20 29 
21 28 
22 27 
23 28 
24 25 

1GBA 
1A1 
1A2 
GND 
1A3 
1A4 
Vee 
1A5 
1A6 
GND 
1A7 
1A8 
2A1 
2A2 
GND 
2A3 
2A4 
Vee 
2A5 
2A6 
GND 
2A7 
2A8 
G8A 2 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

54AC16640 ••• WD PACKAGE 
74AC16640 ••• DL PACKAGE 
1&-BIT BUS TRANSCEIVERS 

2B1 
282 
GND 
283 
284 
Vee 
285 
286 
GND 
287 
288 
2DIR 

(TOP VIEW) 

...... __ 1-' 

10 
1A1 
1A2 
GND 
1A3 
1M 
Vee 
1A5 
1AS 



54ACT16640 ••• WD PACKAGE 
74ACT16640 ••• DL PACKAGE 
16-BIT BUS TRANSCEIVERS 

(TOP VIEW) 

lDIR 1 

lB2 3 

GND 

lG 
lAl 
lA2 
GND 
lA3 
1M 

Vee 
lA5 
lA6 

GND GND 
lB7 lA7 
lB8 lA8 
2Bl 2Al 
2B2 2A2 
GND GND 
2B3 2A3 
2B4 2A4 
Vee Vee 
2B5 2A5 
2B6 2A6 
GND GND 
2B7 2A7 
2B8 2A8 

2DIR 4:=-----=:J...J 2G 

WIDE BUS'" PINOUTS (continued) 

54AC16646 ••. WD PACKAGE 
74AC16646 ... DL PACKAGE 

16-BIT REGISTERED TRANSCEIVERS 
(TOP VIEW) 

lDIR(i 1 U 56 ~ 16 
lCABI 2 55 ~ lCBA 
ISAB 3 54 ISBA 

GNDi 45 53 GND 
lAl 52 lBl 

lA2ii 6 51 1 B2 
Vee 7 50 Vee 
lA3! 8 49 lB3 
lA41 9 48 lB4 
lAS 10 47 lB5 

GND 11 46 GNO 

~~~ii:: ~ ~:~ 
2Al 15 42 2Bl 
2A2 16 41 2B2 
2A3 17 40 2B3 

GND 18 39 GNO 
2A4 19 38 2B4 
2A5 20 37 2B5 
2A6 21 36 2B6 

Vee 22 35 Vee 
2A7 23 34 2B7 
2A8 24 33 2B8 

GNO 25 32 GND 
2SAB 26 31 2SBA 
2CAB 27 30 2CBA 
2DIR 28 29 26 ....... _......r 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 15265 

DEVICE PIN·OUTS 

54ACT16646 .•. WD PACKAGE 
74ACT16646 ••• DL PACKAGE 

16-BIT REGISTERED TRANSCEIVERS 

(TOP VIEW) 

tDIR( 1 U 56~ 16 
lCAB 2 55 g lCBA 
ISAB 3 54 ISBA 
GNO 4 53 GNO 
lAl 5 

lA2i 6 

veeii 7 

lA3 8 

lA4ii 9 
lAS 10 

GNO( 11 

lA6 12 

52 lBl 
51 lB2 

50 Vee 

::~~~: 
470'B5 
46gGND 
45 lB6 

lA7 13 44 lB7 
lA8 14 43 lB8 
2Al 15 42 2Bl 
2A2 16 41 282 
2A3 17 40 2B3 

GNO 18 39 GND 
2A4 19 38 284 
2A5 20 37 2B5 
2A6 21 36 2B6 

Vee 22 35 Vee 
2A7 23 34 2B7 
2A8 24 33 D 2B8 

GND 25 32 D GND 
2SAB 26 31 D 28BA 

2;~=~~; ____ ~~~~~~BA 
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DEVICE PIN·OUTS 

'AC16648, 'ACT16648 
16-BIT REGISTERED TRANSCEIVERS 

(TOP VIEW) 

1DIR 
1 CAB 
1SAB 
GND 
1A1 
1A2 

VCC 
1A3 
1A4 
1A5 

GND 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 

VCC 
2A7 
2A8 

GND 
2SAB 
2CAB 
2DIR 

1·88 

1\:156 
2 55 
3 54 
4 53 
5 52 
6 51 
7 50 
8 49 
9 48 
10 47 
11 46 
12 45 
13 44 
14 43 
15 42 
16 41 
17 40 
18 39 
19 38 
20 37 
21 36 
22 35 
23 34 
24 33 
25 32 
26 31 
27 30 
28 29 

1G 
1CBA 
1SBA 
GND 
1B1 
1B2 
VCC 
1B3 
1B4 
1B5 
GND 
1B6 
1B7 
1B8 
2B1 
2B2 
2B3 
GND 
2B4 
285 
286 
VCC 
2B7 
288 
GND 
2SBA 
2C8A 
2G 

WIDE BUS'" PINOUTS (continued) 

'AC16651, 'ACT16651 
16·BIT REGISTERED TRANSCEIVERS 

(TOP VIEW) 

1 GAB 
1 CAB 
1SA8 
GND 

1A1 
1A2 

VCC 
1A3 
1A4 
1A5 

GND 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 

VCC 
2A7 
2A8 

GND 
2SAB 
2CAB 
2GAB 

1--cT56 
2 55 
3 54 
4 53 
5 52 
6 51 
7 50 
8 49 
9 48 
10 47 
11 46 
12 45 
13 44 
14 43 
15 42 
16 41 
17 40 
18 39 
19 38 
20 37 
21 36 
22 35 
23 34 
24 33 
25 32 
26 31 
27 30 
28 29 

1GBA 
1CBA 
1SBA 
GND 
1B1 
1B2 
VCC 
1B3 
184 
1B5 
GND 
1B6 
1B7 
1B8 
2B1 
2B2 
2B3 
GND 
2B4 
2B5 
2B6 
VCC 
2B7 
2B8 
GND 
2SBA 
2C8A 
2GBA 

TEXAS ." 
INSTRUMENlS 

POST OF~ICE BOX 655303 • DALLAS, TEXAS 75265 

54AC16652 ••• WD PACKAGE 
74AC16652 ••• DL PACKAGE 

16-BIT REGISTERED TRANSCEIVERS 

(TOP VIEW) 

1 GAB 1 56 1GBA 
1 CAB 55 1CBA 
1SAB 54 1SBA 
GND 4 53 GND 
1A1 5 52 1B1 
1A2 6 51 1B2 
Vee 7 Vee 
1A3 6 1B3 
1A4 9 184 
1A5 10 1B5 

GND 11 GND 
1A6 12 1B6 
1A7 13 1B7 
1AS 14 1B8 
2A1 15 2B1 
2A2 16 2B2 
2A3 17 2B3 

GND 18 GND 
2A4 19 2B4 
2A5 20 2B5 
2A6 21 2B6 
Vec 22 Vee 
2A7 23 2B7 
2A8 24 2B8 

GND 25 GND 
2SAB 26 2SBA 
2CAB 27 2CBA 
2GAB 28 2GBA 



54ACT16652 ••• WD PACKAGE 
74ACT16652 ••• DL PACKAGE 

16-BIT REGISTERED TRANSCEIVERS 

(TOP VIEW) 

1GA~! 21 U 56 lGBA 
1CAB, 55 1CBA 
1SAB 3 54 1SBA 
GND 4 53 GND 
1A1 5 52 181 
1A2 6 51 1B2 
Vee 7 50 Vee 
1A3 8 49 1B3 
1A4 9 48 1B4 
1AS 10 47 1B5 

GND 11 48 GND 
1A6 12 45 1B6 
1A7 13 44 1B7 

1A~i 14 43 188 
2A1, 15 42 281 

~i 16 41 282 
2A31 17 40 2B3 

GND:i

j 
18 39 GND 

2A4 19 38 284 
2A5 20 37 285 
2A6 21 36 286 

Ve~i 22 35 Vee 
2A71 23 34 2B7 
2A8 24 33 288 

GND 25 32 GND 
2SAB ~ 31D2SBA 
2CAB 27 30 D 2CBA 

2GAB 't,.;;28;;..._29.;.:J"'~ 2GBA 

WIDE BUS'" PINOUTS (continued) 

54AC16657 ••• WD PACKAGE 
74AC16657 ••• DL PACKAGE 
16-BIT BUS TRANSCEIVERS 

WITH PARITY 

(TOP VIEW) 

1 ERROR 3 

H/R 
1 ODD/EVEN 
1 PARITY 
GND 
180 
181 

Vee 
182 
183 

lA4 184 
GND GND 
lAS 185 
lA6 186 
lA7 187 
2AO 280 
2Al 281 
2A2 282 
GND GND 
2A3 283 
2A4 284 
2A5 285 
Vee Vee 
2A6 286 
2A7 287 
GND GND 

2ERROR 2PARITY 
Ne 20DD/EVEN 

20E ~=---=.I-' 2T/R 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BO>< 655303 • DALLAS, TEXAS 75266 

DEVICE PIN·OUTS 

54ACT16657 ••• WD PACKAGE 
74ACT16657 ••• DL PACKAGE 
1a-BIT BUS TRANSCEIVERS 

WITH PARITY 

(TOP VIEW) 

H/R 10E 
Ne 

lERROR 3 

GND 
lAO 
lAl 

1 ODD/EVEN 
1 PARITY 
GND 
180 
181 

Vee 
182 
183 

lA4 184 
GND GND 
lAS 185 
lA6 186 
lA7 187 
2AO 280 
2Al 281 
2A2 282 
GND GND 
2A3 283 
2A4 284 
2A5 285 
Vee Vee 
2A6 286 
2A7 287 
GND GND 

2ERROR 2PARITY 
Ne 20DD/EVEN 

20E '-1.:=---=.1-' 2T/R 
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DEVICE PIN·OUTS 

WIDE BUS" PINOUTS (continued) 

54AC16821, 54ACT16821 ••. 54AC16822, 54ACT16822 •.• 54AC16823, 54ACT16823 ••. 
WD PACKAGE WD PACKAGE WD PACKAGE 

74AC16821, 74ACT16821 ••• 74AC16822, 74ACT16822 ..• 74AC16823, 74ACT16823 .•• 
DL PACKAGE DL PACKAGE DL PACKAGE 

20·BIT D-TYPE FLlp·FLOPS 20-BIT D-TYPE FLIP-FLOPS 18-BIT D-TYPE FLIP-FLOPS 
(TOP VIEW) (TOP VIEW) (TOP VIEW) 

10E 1 lCLK lCLK lCLR ·1 lCLK 
101 101 101 lCLKEN 
102 102 102 101 
GNO <I GNO GNO GNO 

103 103 102 
104 104 104 103 103 
Vee Vee Vee Vee 
105 105 104 8 104 

106 9 106 106 105 9 105 
107 107 107 106 106 
GNO GNO GNO GNO GNO GNO 
108 108 108 108 107 107 
109 109 109 109 108 108 

1010 1010 1010 1010 109 109 
201 201 201 201 201 201 
202 202 202 202 202 202 
203 203 203 203 203 203 
GNO GNO GNO GNO GNO GNO 
204 204 204 204 204 204 
205 205 205 205 205 205 
206 206 206 206 206 
Vee Vee Vee Vee Vee 
207 207 207 207 207 
208 208 208 208 208 208 
GNO GNO GNO GNO GNO GNO 
209 209 209 259 209 209 

2010 2010 2010 2010 20E 2CLKEN 
20E 2CLK 20E 2CLK 2CLR 2CLK 

TEXAS ." 
INSTRUMENTS 
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DEVICE PIN·OUTS 

WIDE BUS .... PINOUTS (continued) 

54ACl6824, 54ACTI6824 .•. 'ACI6825, 'ACTI6825 'ACI8826, 'ACT16826 
WDPACKAGE la-BIT BUS DRIVERS la-BIT BUS DRIVERS 

74ACl6824, 74ACTI6824 ••. 
DL PACKAGE 

(TOP VIEW) (TOP VIEW) 

la-BIT D-TYPE FLIP-FLOPS 
lG1 1~ lGl lG2 (TOP VIEW) 1 
WI 2 lAl WI 2 55 lAl 
lY2 3 lA2 W2 3 54 lA2 

lClR 1 lClK GND 4 53 GND GND 4 53 GND 

lClKEN lY3 5 52 lA3 lY3 5 52 lA3 

lQl 3 101 
W4 6 51 lA4 W4 6 51 lA4 

Vee 7 50 Vee Vee 7 50 Vee 
GND GND lY5 8 49 lAS W5 8 49 lAS 

lQ2 102 lY6 9 49 lA6 W8 9 49 lA6 

lQ3 6 103 
lY7 10 47 lA7 lY7 10 47 lA7 

GND 11 48 GND GND 11 48 GND 
Vee 7 Vee W8 12 45 lA6 Iva 12 45 lA6 

lQ4 104 tY9 13 44 lA9 Iva 13 44 lA9 

lQ5 105 
GND 14 43 GND GND 14 43 GND 
GND 15 42 GND GND 15 42 GND 

lQ6 106 2Yl 16 41 2Al 2Yl 16 41 2Al 

GND GND 2Y2 17 40 2A2 2Y2 17 40 2A2 

107 
GND 18 39 GND GND 16 39 GND 

lQ7 2Y3 19 36 2A3 2Y3 19 36 2A3 
lQ8 108 2Y4 20 37 2M 2Y4 20 37 2M 

lQ9 109 2Y5 21 36 2A5 2Y5 21 36 2A5 

201 
Vee 22 35 Vee Vee 22 35 Vec 

2Ql 2Y8 23 34 2A6 2Y8 23 34 2A6 
2Q2 202 2Y7 24 33 2A7 2Y7 24 33 2A7 

2Q3 203 
GND 25 32 GND GND 25 32 GND 
2Y8 26 31 2A6 2Y8 26 31 2A9 

GND GND 2Y9 27 30 2A9 2Y9 27 30 2A9 
2Q4 204 2G1 28 29 2G2 2G1 26 29 200 

2Q5 205 

2Q6 206 

Vee Vee 
207 207 

2Q8 208 

GND GND 

2Q9 209 

20E 2ClKEN 

2ClR 2ClK 

TEXAS ." 
INSTRUMENTS 
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DEVICE PIN·OUTS 

WIDE BUS" PINOUTS (continued) 

74AC/ACT16827 ••• DL PACKAGE 74AC/ACTI6828 ... DL PACKAGE 54AC16833, 54ACT16833 ••• 
54AC/ACT16827 ... WD PACKAGE l!4AC/ACT16828 ... WD PACKAGE WD PACKAGE 

20-BIT BUS DRIVERS 2D-BIT BUS DRIVERS 74AC16833, 74ACT16833 ..• 
(TOP VIEW) (TOP VIEW) DL PACKAGE 

16-BIT BUS TRANSCEIVERS 

lGl lG2 lG2 WITH PARITY 

lYl lAl lAl (TOP VIEW) 

lA2 lA2 lOEB 10EA 
GND GND lCLK lCLR 
lA3 lA3 1 PARITY 
lA4 1M GND 
Vee Vee lBl 
lA5 lA5 lB2 
lA6 lA6 Vee 

lY7 lA7 lY7 lA7 lB3 
GND GND GND GND lB4 
lY8 lA8 lY8 lA8 lAS lB5 
lY9 lA9 lY9 lA9 GND GND 

lYl0 lAl0 lYl0 lAl0 lA6 186 
2Yl 2Al 2Yl 2Al lA7 187 
2Y2 2A2 2Y2 2A2 lA8 188 
2Y3 2A3 2Y3 2A3 2A1 281 
GND GND GND GND 2A2 282 
2Y4 2A4 2Y4 2A4 2A3 283 
2Y5 2A5 2Y5 2A5 GND GND 
2Y6 2A6 2Y6 2A6 2M 284 
Vee Vee Vee Vee 2A5 285 
2Y7 2A7 2Y7 2A7 2A6 286 
2Y8 2A8 2Y8 2A8 Vee Vee 
GND GND GND GND 2A7 287 
2Y9 2A9 2Y9 2A9 2A8 288 

2Yl0 2Al0 2Y10 2Al0 GND GND 
2G1 2G2 2Gl 2G2 2ERR 2PARITY 

2CLK 2CLR 
20E8 20EA 

TEXAS ." 
INSTRUMENTS 
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54AC 16834, 54ACT16834 .•. 
WO PACKAGE 

74AC 16834, 74ACT16834 •.. 
OL PACKAGE 

16-BIT BUS TRANSCEIVERS 
WITH PARITY 

(TOP VIEW) 

lOEB , 10EA 
lCLK 2 lCLR 
1 ERR 1 PARITY 

GND 
lBl 
lB2 

Vee 7 Vee 

lA3 lB3 
lA4 lB4 
lAS lBS 
GNO GND 
lAS lBS 
lA7 lB7 
lA8 lB8 
2Al 2Bl 
2A2 2B2 
2A3 2B3 
GND GND 
2A4 2B4 
2AS 2B5 
2A6 2B6 
Vee Vee 

2A7 2B7 
2A8 2B8 
GNO GNO 

2ERR 2PARITY 
2CLK 2CLR 
20EB 20EA 

WIDE BUS'" PINOUTS (continued) 

74AC/ACT16841 .•• OL PACKAGE 
54AC/ACT16841 •.. WO PACKAGE 

20-BIT OoTYPE LATCHES WITH 
3-STATE OUTPUTS 

(TOP VIEW) 

10E , lC 
101 1 Dl 
102 1 D2 
GND 4 GND 
103 lD3 

lD4 
Vee 

1 DS 
106 1 D6 
107 1 D7 
GND GND 
108 1 D8 
109 1 D9 

1010 lDl0 
201 201 
202 2D2 
203 203 
GND GNO 
204 204 
20S 20S 
206 2D6 
Vee Vce 

207 207 
208 2D8 
GND GND 
209 209 

2010 2010 
20E 2C 

TEXAS ~ 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

DEVICE PIN·OUTS 

74AC/ACT16842 ••• OL PACKAGE 
54AC/ACT16842 .•• WO PACKAGE 

20-BIT O-TYPE LATCHES WITH 
3-STATE OUTPUTS 

(TOP VIEW) 

lC 
101 
102 

GND GND 
103 103 

104 
Vec 

lOS 
lOS 
107 

GND GND 
108 lOS 
109 109 

1010 1010 
201 201 
202 202 
208 203 
GND GND 
204 204 
20S 205 
20S 20S 
Vee Vee 

207 207 
2Q8 208 
GND GND 
209 209 

2010 2010 
20E 2C 
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DEVICE PIN·OUTS 

WIDE BUS'" PINOUTS (continued) 

74AC/ACT16843 ... DL PACKAGE 74AC/ACT16844 ... DL PACKAGE 54AC16853, 54ACT16853 ... 
54AC/ACT16843 ... WD PACKAGE 54AC/ACT16844 ... WD PACKAGE WD PACKAGE 

l8-BIT D-TYPE LATCHES WITH l8-BIT D-TYPE LATCHES WITH 74ACl6853, 74ACT16853 ... 
3-STATE OUTPUTS 3-STATE OUTPUTS DL PACKAGE 

(TOP VIEW) (TOP VIEW) DUAL a-BIT TO 9-BIT PARITY 
BUS TRANSCEIVERS 

lC lCLR 1 lC (TOP VIEW) 

10E lPRE lPRE 
lOEB 10EA 101 101 101 

lEN lCLR GNO GNO 
lERR 1 PARITY 102 102 5 102 

103 103 103 GNO GNO 
6 

Vee Vee 7 Vee lAl lBl 

104 104 104 lA2 lB2 

105 105 105 Vee 7 Vee 
106 106 106 lA3 lB3 

GNO GNO GNO 1M lB4 

107 107 107 107 lA5 lB5 

108 108 108 108 GNO GNO 

109 109 109 109 lA6 lB6 

201 201 201 201 lA7 lB7 

202 202 202 202 lA8 lB8 

203 203 203 203 2Al 2Bl 

GNO GNO GNO GNO 2A2 2B2 

204 204 204 204 2A3 2B3 

205 205 205 205 GNO GNO 

206 206 206 206 2M 2B4 

Vee Vee Vee Vee 2A5 2B5 

207 207 207 207 2A6 2B6 

208 208 208 208 Vee Vee 
GNO GNO GNO GNO 2A7 2B7 

209 209 209 209 2A8 2B8 

20E 2PRE 20E 2PRE GNO GNO 

2CLR 2C 2CLR 2C 
2ERR 2PARITY 

2EN 2CLR 
20EB 20EA 

TEXAS ." 
INSTRUMENTS 
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DEVICE PIN·OUTS 

WIDE BUS" PINOUTS (continued) 

74AC/ACT16854 •.• DL PACKAGE 54AC16861, 54ACT16861 •.• 54AC 16862, 54ACT16862 ••• 
54AC/ACT16854 ... WD PACKAGE WD PACKAGE WD PACKAGE 

DUAL 8-BIT TO 9-BIT PARITY 74AC16861, 74ACT16861 ..• 74AC 16862, 74ACT16862 ... 
BUS TRANSCEIVERS DL PACKAGE DL PACKAGE 

(TOP VIEW) 20-BIT BUS TRANSCEIVERS WITH 20-BIT BUS TRANSCEIVERS WITH 
3-STATE OUTPUTS 3-STATE OUTPUTS 

10EA (TOP VIEW) (TOP VIEW) 

1CLR 
1 GAB 1GBA 1GAB 1GBA 1 PARITY 

GND 1B1 1A1 1B1 1A1 

1B1 1B2 1A2 1B2 1A2 

182 GND GND GND GND 

Vee 1B3 1A3 1B3 1A3 

183 1B4 1A4 1B4 1M 

1M 184 Vee Vee Vee 
1A5 185 1A5 1B5 1A5 

GND GND 1A6 1B6 1A6 

1A6 186 1B7 1A7 1B7 1A7 

1A7 187 GND GND GND GND 

1A8 1B8 1B8 1A8 188 1A8 

2A1 2B1 1 B9 1A9 1B9 1A9 

2A2 282 1B10 1A10 1 B1 0 1A10 

2A3 2B3 2B1 2A1 2B1 2A1 

GND GND 2B2 2A2 2B2 2A2 

2M 2B4 2B3 2A3 2B3 2A3 

2A5 2B5 GND GND GND GND 

2A6 2B6 2B4 2A4 2B4 2A4 

Vee Vee 2B5 2A5 2B5 2A5 

2A7 2B7 2B6 2A6 286 2A6 

2A8 288 Vee Vee Vee Vee 
GND GND 287 2A7 2B7 2A7 

2ERR 2PARITY 2B8 2A8 2B8 2A8 

2EN 2CLR GND GND GND GND 

20E8 20EA 2B9 2A9 2B9 2A9 
2B10 2A10 2B10 2A10 
2GAB 2GBA 2GA8 2GBA 

TEXAS ." 
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DEVICE PIN-OUTS 

WIDE BUSTII PINOUTS (continued) 

54AC16863, 54ACTI6863 ••• 54ACI6864, 54ACT16864 ••• 54AC16952, 54ACT16952 ••• 
WDPACKAGE WDPACKAGE WD PACKAGE 

74ACI6863, 74ACTI6863 ••• 74ACI6864, 74ACTI6864 ..• 74AC16952, 74ACT16952 ••• 
DL PACKAGE DL PACKAGE DL PACKAGE 

la-BIT BUS TRANSCEIVERS WITH la-BIT BUS TRANSCEIVERS WITH 16·BIT REGISTERED BUS 
3-STATE OUTPUTS 3-STATE OUTPUTS TRANSCEIVERS WITH 3-STATE 

(TOP VIEW) (TOP VIEW) OUTPUTS 
(TOP VIEW) 

1 GAB lGBA 1 GAB lGBA 
lBl lAl lBl lAl 10EAB 1 lOEBA 

lB2 lA2 lB2 lA2 lCLKAB 2 lCLKBA 

GND GND GND 4 GND lCEAB 3 lCEBA 

183 lA3 183 lA3 GND GND 
lB4 lA4 lB4 lA4 lAl 181 

Vee Vee Vee 182 

185 lAS lAS Vee 

lB6 lA6 186 lA6 lB3 

187 lA7 187 lA7 lB4 

GND GND GND GND lAS 185 

188 lA8 188 lA8 GND GND 
lB9 lA9 lB9 lA9 lA6 lB6 

GND GND GND GND lA7 lB7 

GND GND GND GND lA8 lB8 

281 2Al 281 2Al 2Al 281 

2B2 2A2 282 2A2 2A2 282 

GND GND GND GND 2A3 2B3 

283 2A3 2B3 2A3 GND GND 
2B4 2A4 2B4 2A4 2A4 284 

285 2AS 285 2AS 2AS 285 

Vee Vee Vee Vee 2A6 286 

286 2A6 286 2A6 Vee Vee 
2B7 2A7 287 2A7 2A7 287 

GND GND GND GND 2A8 2B8 

2B8 2A8 2B8 2A8 GND GND 
2A9 2B9 2A9 2CEA8 2CEBA 

2G8A 2GA8 2G8A 2CLKA8 2CLKBA 
20EA8 20E8A 

TEXAS ." 
INSTRUMENTS 
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54AC16953, 54ACTI6953 ••• 
WD PACKAGE 

74AC16953, 74ACT16953 ••• 
DL PACKAGE 

16-BIT REGISTERED BUS 
TRANSCEIVERS WITH 3-STATE 

OUTPUTS 

(TOP VIEW) 

10EAB 1 10EBA 
lCLKAB 2 lCLKBA 

lCEAB lCEBA 
GND GND 

lBl 
lB2 

Vee 7 Vee 
lA3 lB3 
1M lB4 
lAS lBS 
GND GND 
lA6 lB6 
lA7 lB7 
lA8 lB8 
2Al 2Bl 
2A2 2B2 
2A3 2B3 
GND GND 
2A4 2B4 
2AS 2BS 
2A6 2B6 
Vee Vee 
2A7 2B7 
2A8 2B8 
GND GND 

2CEAB 2CEBA 
2CLKAB 2CLKBA 

20EAB 20EBA 

DEVICE PIN·OUTS 

WIDE BUS" PINOUTS (continued) 

TEXAS ." 
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DEVICE PIN·OUTS 

SN74ABT3337 ••• DW OR N PACKAGE 
CLOCK DRIVERS WITH 3-5TATE 

OUTPUTS 

(TOP VIEW) 

Y3 Y2 
GND GND 

Y4 3 Yl 
Vee Vee 

G ClK 
ClR 6 GND 
Vec Vee 
04 01 

GND 9 GND 
03 02 

54AC/ACT11208 ••• FK PACKAGE 
DUAL l-LiNE TO 4-LlNE CLOCK 

DRIVERS WITH a-sTATE OUTPUTS 

(TOP VIEW) 

.... ~ 00 
IS! I .... ~::V~ 

32 2019 
lA 4 

1~1 
2<31 

1Yl 5 17 2<32 
1Y2 6 16 2Y4 
1Y3 7 lS! 2Y3 
1Y4 8 14( 2Y2 

9 10 11 1~..!! 

CCCC): 

~~~~C\I 

1-98 

CLOCK DRIVERS 

74AC11204 ••• DW OR N PACKAGE 
HEX INVERTERS/CLOCK DRIVERS 

(TOP VIEW) 

lY 
2Y 
3Y 

GND 
GND 
GND 
GND 

4Y 
5Y 
BY 

11 U 20g 

2 19 

3 18 

4 17 

5 16 

6 15 

7 14 

8 13 

9 12 

I 10 11 

lA 
2A 
3A 
NC 
Vee 
Vee 
NC 
4A 
5A 
SA 

54AC/ACT11800 ••• JT PACKAGE 
74AC/ACT11800 ••• DW OR NT 

PACKAGE 
TRIPLE 4-INPUT AND/NAND CLOCK 

DRIVERS 

(TOP VIEW) 

lC 
lY 18 
lZ lA 

20 
2C 

OND Vee 
OND Vee 
GND 28 

2Z 2A 
3Y 3D 
3Z 3C 
3A 38 

TEXAS -II 
INSTRUMENTS 

POST OFFICE BQX 856303 • DALLAS. texAS 75286 

54AC/ACT11208 ••• J PACKAGE 
74AC/ACTl1206 ••• DW OR N 

PACKAGE 
DUAL l-UNE TO 4-LlNE CLOCK 

DRIVERS WITH a-sTATE OUTPUTS 
(TOP VIEW) 

1Y2 1Yl 
1Y3 1A 
1Y4 1<31 

GND 1<32 
GND Vee 
GND Vee 
GND 2A 
2Yl 2<31 
2Y2 2<32 
2Y3 2Y4 

54AC/ACT11800 ••• FK PACKAGE 
TRIPLE 4-INPUT AND/NAND CLOCK 

DRIVERS 

(TOP VIEW) 

4 3 2 1 282726 

12131415161718 

)-CCOCCN 
NZZZZZN 

C)C) C)C) 

25 

24 

23 

22 

21 

20 

19 



54AC/ACT11802 ••• JT PACKAGE 
74AC/ACT11802 ••• DW OR NT 

PACKAGE 
TRIPLE 4-INPUT OR/NOR CLOCK 

DRIVERS 
(TOP VIEW) 

18 
lC 
10 
2A 
28 
Vee 

Vee 
GNO 2C 

2Z 20 
3Y 3A 
3Z 38 
3D 3C 

SN74AS304 ••• D OR N PACKAGE 
OCTAL DIVlDE-BY-2 CIRCUITS/CLOCK 

DRIVERS 
(TOP VIEW) 

Q2 
Ql 

GNO 3 ClR 
GNO Vee 
GNO Vee 

Q5 6 ClK 
Q6 PRE 
Q7 Q8 

CLOCK DRIVERS (continued) 

54AC/ACT11802 ••• FK PACKAGE 
TRIPLE 4-INPUT OR/NOR CLOCK 

DRIVERS 
(TOP VIEW) 

4 3 2 1 282726 

10 5 25 

lC 6 24 

18 7 23 

NC 8 22 

lA 9 21 

lY 10 20 

lZ 11 19 

12131415161718 

>-CCOCCN 
NZZZZZN 

C)C) (!)C) 

74AS305 ••• D OR N PACKAGE 
OCTAL DIVIDE-BY-2 CIRCUITS/CLOCK 

DRIVERS 
(TOP VIEW) 

Q2 
Ql 

GNO ClR 
GNO Vee 
GNO 5 Vee 

ClK 
PRE 

07 08 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75285 

DEVICE PIN'()UTS 

74AS303 ••• Dt OR N PACKAGE 
OCTAL DIVIDE-BY-2 CIRCUITS/CLOCK 

DRIVERS 
(TOP VIEW) 

Q2 
Q1 

ClR 
Vee 
Vee 
ClK 
PRE 

9 08 

tCONTACTFACTORYFOR 
INFORMATION ON AVAILABILITY OF S.O. 
PACKAGE. 
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DE,VICE PIN·OUTS 

SN10KHT5538 ••• OW OR NT PACKAGE 
SN100KT5538 ••• OW OR NT PACKAGE 

OCTAL ECL-TO-TTL TRANSLATORS 
WITH OPEN-COLLECTOR OUTPUTS 

(TOP VIEW) 

Yl 1 
Y2 
Y3 

Al 
A2 
A3 
A4 
OE2 (TIL) 
VEE 
GND 

OEl (Eel) 
AS 
A6 

Y7 A7 
YB ....... __ ,...AB 

SN10KHT5541 ••• OW OR NT PACKAGE 
SN100KT5541 ••• OW OR NT PACKAGE 

OCTAL ECL-TO-TTL TRANSLATOR 
WITH 3-STATE OUTPUTS 

Yl 1 

Y2 
Y3 

(TOP VIEW) 

Al 
A2 
A3 
A4 
OE2 (TIL) 
VEE 

GND 7 GND 

GND OEl (Eel) 
Y5 AS 
Y6 A6 
Y7 A7 

YB ....... ;;...._r>AB 

1-100 

Eel 

SN10KHT5539 ••• ow OR NT PACKAGE 
SN100KT5539 ••• OW OR NT PACKAGE 

OCTAL ECL-To-TTL TRANSLATORS 
WITH OPEN COLLECTOR OUTPUTS 

(TOP VIEW) 

Yl 1 

Y2 
Y3 

Al 
A2 
A3 
A4 
OE2 (TIL) 
VEE 
GND 

OEl (Eel) 
AS 
A6 

Y7 A7 

YB ...... __ ..r'AB 

SN10KHT5542, SN10KHT5543 ••• 
OW OR NT PACKAGE 

SN100KT5542, SN100KT5543 ••• 
OW OR NT PACKAGE 

OCTAL TTL-To-ECL TRANSLATORS 
WITH OUTPUT ENABLE 

Yl 
Y2 

Y4 4 
GND 

GND 

(TOP VIEW) 

Al 
A2 
A3 
A4 
OE2 (TTL) 
Vee 
VEE 

GND OEl (Eel) 
YS AS 
Y6 A6 
Y7 A7 

YB '-L.;~";';""" AB 

TEXAS ." 
INSTRUMENlS 
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SN10KHT5540 ••• OW OR NT PACKAGE 
SN100KT5540 ••• OW OR NT PACKAGE 

OCTAL ECL-To-TTL TRANSLATOR 
WITH 3-6TATE OUTPUTS 

Yl 
Y2 

(TOP VIEW) 

Al 
A2 
A3 

Y4 4 A4 
GND OE2 (TTL) 

GND Vee 
GND VEE 

GND OEl (Eel) 
YS AS 
Y6 A6 
Y7 A7 

YB '-L.;~....;.;;J .... AB 

SN10KHT5562, SN100KT5562 ••• 
OW OR NT PACKAGE 

OCTAL TTUECL BUS TRANSCEIVERS 
WITH 3-6TATE OUTPUTS 

(TOP VIEW) 

Bl 
B2 
B3 
B4 

Vee GBA 
GND VEE 
GND 7 GND 

GND GAB 
AS B5 
A6 B6 

A7 B7 
AB ....... __ ,...BB 



SN10KHT5563, SN100KT5563 ••• 
DW OR NT PACKAGE 

OCTAL TTUECL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

Al 
A2 

(TOP VIEW) 

Bl 
B2 
B3 
B4 

GBA 
VEE 
GNO 
GAB 

A5 B5 
A6 B6 
A7 B7 
A8 '-L;;"'''';';;I-' B8 

SN10KHT5573, SN100KT5573 ••• 
DW OR NT PACKAGE 

OCTAL ECL-TO-TTL TRANSLATORS 
WITH D-TYPE TRANSPARENT 

LATCHES AND 3-5TATE OUTPUTS 

(TOP VIEW) 

10 10 
20 
3D 
40 
OE (TTL) 

VEE 
GNO 

GNO [[ (Eel) 
50 50 
60 60 
70 70 
80 '-L;;"'''';';;I-' 80 

Eel (continued) 

SN10KHT5564, SN100KT5564 ••• 
DW OR NT PACKAGE 

OCTAL TTUECL BUS TRANSCEIVERS 
WITH 3-5TATE OUTPUTS 

(TOP VIEW) 

A4 

Vee 
GNO 6 

GNO 
GNO 

Bl 
B2 
83 
84 
OIR 
VEE 
GNO 
G 
B5 

A6 B6 
A7 87 
A8 ...... __ ...r- B8 

SN10KHT5574, SN100KT5574 ••• 
DW OR NT PACKAGE 

OCTAL ECL-Ta-TTL TRANSLATORS 
WITH Do TYPE EDGE-TRIGGERED FLIP

FLOPS AND 3-STATE OUTPUTS 

(TOP VIEW) 

10 1 

20 
30 
40 4 

Vee 
GNO 

10 
20 
3D 
40 
OE (TTL) 
VEE 
GNO 
elK (Eel) 

50 9 50 
60 60 
70 70 
80 '-L;;"'''';';;I-' 8 0 

TEXAS ." 
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DEVICE PIN·OUTS 

SN10KHT5565, SN100KT5565 ••• 
DW OR NT PACKAGE 

OCTAL TTUECL BUS TRANSCEIVERS 
WITH 3-sTATE OUTPUTS 

(TOP VIEW) 

81 
82 
B3 

84 
OIR 
VEE 
GNO 

GNO G 
A5 B5 
A6 86 
A7 87 
A8 '-L;;"'''';';;I-' B8 

SN10KHT5575, SN100KT5575 ... 
DW OR NT PACKAGE 

OCTAL ECL-Ta-TTL TRANSLATORS 
WITH D-TYPE TRANSPARENT 

LATCHES AND 3-5TATE OUTPUTS 

(TOP VIEW) 

20 
30 
40 4 

Vee 
GNO 
GNO 

10 
20 
3D 
40 
OE (TTL) 
VEE 
GNO 
lE (Eel) 
50 
60 

70 70 
80 '-t,;,;;.......;.;1-' 80 
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DEVICE PIN·OUTS 

SN10KHT5576, SN100KT5576 ... 
ow OR NT PACKAGE 

OCTAL ECL-TO-TTL TRANSLATORS 
WITH D-TYPE TRIGGERED FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

(TOP VIEW) 

10 
20 
3D 
40 
DE (TIL) 
VEE 
GNO 

GNO eLK (EeL) 
50 50 
60 60 
70 70 
80 80 

1-102 

Eel (continued) 

SN10KHT5578, SN100KT5578 ... 
OW OR NT PACKAGE 

OCTAL TTL-TO-ECL TRANSLATORS 
WITH D-TYPE EDGE-TRIGGERED FLlP

FLOPS AND OUTPUT ENABLE 

(TOP VIEW) 

10 10 

20 20 
30 3 3D 
40 4 40 

GNO DE (EeL) 
Vee 

VEE 
eLK (TIL) 
50 
60 
70 
80 

TEXAS • 
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SN74ALS229B ••• DW OR N PACKAGE 
16 x 5 ASYNCHRONOUS FIRST-IN 

FIRST -OUT MEMORIES 

OE 
FULL-2 

(TOP VIEW) 

Vee 
EM PTY+ 2 
UNCK 
EMPTY 
00 
01 
02 

03 03 
04 04 

GNO ""1.. __ ..... RST 

SN54ALS234 ••• J PACKAGE 
SN74ALS234 ••• DW OR N PACKAGE 

64 x 4 ASYNCHRONOUS FIRST-IN 
FIRST-OUT MEMORY 

(TOP VIEW) 

Vee 
SHIFT OUT 
OR 
00 

01 01 
02 
03 

GNO RST 

DEVICE PIN·OUTS 

FIFO 

SN74ALS232B ••• DW OR N PACKAGE 
16 x 4 ASYNCHRONOUS FIRST-IN 

FIRST -OUT MEMORY 

SN74ALS233B ••• DW OR N PACKAGE 
16 x 5 ASYNCHRONOUS FIRST-IN 

FIRST-OUT MEMORIES 

(TOP VIEW) 

Vee 
UNCK 
EMPTY 
00 
01 
02 

03 03 
GNO 

(TOP VIEW) 

OE 
FULL-l 

FULL 3 

LOCK 
DO 

Vee 
EMPTY+l 
UNCK 
EMPTY 
00 
01 
02 
03 
04 

GNO ""1.. __ "" RST 

SN54ALS235 ••• J PACKAGE 
SN74ALS235 ••• DW OR N PACKAGE 

64 x 5 ASYNCHRONOUS FIRST-IN 
FIRST -OUT MEMORY 

OE 

HALF FULL 
IR 3 

SHIFT IN 4 

DO 5 

01 
02 
03 

(TOP VIEW) 

Vee 
ALMOST FULL/EMPTY 
SHIFT OUT 

OR 
00 
01 
02 
03 
04 

....... __ .... RST 

TEXAS ." 
INSTRUMENTS 
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DEVICE PIN·OUTS 

FIFO (continued) 

SN54ALS236 ••• J PACKAGE SN74ALS2232A ••• NT PACKAGE SN74ALS2233A ••• N PACKAGE 
SN74ALS236 ••• DW OR N PACKAGE 64 x 8 ASYNCHRONOUS FIRST-IN 64 x 9 ASYNCHRONOUS FIRST-IN 

64 x 4 ASYNCHRONOUS FIRST-IN FIRST -OUT MEMORY FIRST-OUT MEMORY 
FIRST -OUT MEMORY (TOP VIEW) (TOP VIEW) 

(TOP VIEW) 

RST OE OE 

NC Vec 00 2 00 
00 

01 01 
IR SHIFT OUT 01 01 02 02 

SHIFT IN 3 OR 02 02 03 5 03 

00 00 03 03 vee GNO 

01 01 04 04 
Vec GNO 21 05 

02 02 04 7 04 06 
03 03 05 05 07 

GNO RST 06 06 
os 11 os 

ALMOST FULL/EMPTY HALF FULL 
07 07 FULL EMPTY 

FULL EMPTY LOCK UNCK 

LOCK UNCK 

SN74ALS2238 ••• N PACKAGE SN74ALS2238 ••• FN PACKAGE 
32 x 9 x 2 ASYNCHRONOUS 32 x 9 x 2 ASYNCHRONOUS BIDIRECTIONAL 

BIDIRECTIONAL FIRST-IN FIRST-IN FIRST-oUT MEMORY 
FIRST -OUT MEMORY (TOP VIEW) 

(TOP VIEW) 

c,"-I~ I~ ,"- c 
RSTA RSTB 

N :;( 0 z 00( (f) (f) m Z 0 a; 00( 00( 
(!) C a::: a::: 0 (!) m 

OAF OBF 
AO BO 
AI Bl GNO B2 

A2 B2 Vee GNO 

GNO GNO A3 Vee 
A3 B3 A4 B3 
A4 B4 A5 B4 
A5 B5 

A6 B5 
A6 06 

B6 GNO GNO GNO 

Vee Vee Vee GNO 

A7 B7 A7 Vee 
A8 B8 A8 B7 

LOCKA LOCKB LOCKA B8 
FULLA FULLB 18 19 20 21 22 23 24 25 26 27 28 
UNCKB UNCKA 

EtolPTYB EtolPTYA 100( m 1m m m 00( 00( 100( 00( 1m m 
::l~~~<1~ffi~~::l~ SAB SBA 2 ~ ~ ~ ~ 2 9 

GAB GBA LL1 LL1 

TEXAS ." 
INSTRUMENTS 
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FIFO (continued) 

SN74ACT7801 ••• FN PACKAGE 
1024 x 18 ASYNCHRONOUS FIRST-IN-FIRST-oUT MEMORY 

(TOP VIEW) 

9 8 7 6 5 4 3 2 1 68 67 66 65 64 63 62 61 

TEXAS ." 
INSTRUMENTS 
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60 

59 

58 

57 

56 

55 

54 

53 

52 

51 

50 

49 

48 

47 

46 

45 

44 

DEVICE PIN·OUTS 
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· DEVICE PIN·OUTS 

1·106 

FIFO (continued) 

SN74ACT7802 ••• FN PACKAGE 
1024 x 18 ASYNCHRONOUS FIRST·IN-FIRST-oUT MEMORY 

(TOP VIEW) 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655303. DALLAS. TEXAS 75286 

60 Vee 
59 014 
58 013 
57 GND 

56 012 
55 011 
54 Vee 
53 010 
52 09 
51 GND 
50 08 
49 07 
48 Vee 
47 06 
46 05 
45 GND 
44 04 



FIFO (continued) 

SN74ACT2235 ••• FN PACKAGE 
1024 x 9 x 2 ASYNCHRONOUS FIRST·IN·FIRST-oUT MEMORY 

(TOP VIEW) 

10 

11 

12 

13 

14 

15 

16 

17 

Ooe(oe(IDIDO 
I'I-OZlDlDoe(oe(ZO_ 
oe(oe(oe«(.!)(.!)(/l(/l(.!)(.!)1D1D 

6 5 4 3 2 1 44 43 42 41 40 

TEXAS ." 
INSTRUMENTS 
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DEVICE PIN·OUTS 

SN54ALS2240 ••• J PACKAGE 
SN74ALS2240 ••• DW OR N PACKAGE 

SN54ALS2241 ••• J PACKAGE 
SN74ALS2241 ••• DW OR N PACKAGE 
OCTAL BUFFERS AND LINE DRIVERS! 

MOS DRIVERS WITH 3-STATE 
OUTPUTS 

(TOP VIEW) 

Vee 
lAl 2G 
2Y4 lYl 
lA2 4 2A4 
2Y3 lY2 
lA3 2A3 

lY3 
2A2 

2Yl lY4 
GND 2Al 

SN54ALS2244 ••• FK PACKAGE 
OCTAL BUFFERS AND LINE DRIVERS! 

MOS DRIVERS WITH 3-sTATE 
OUTPUTS 

(TOP VIEW) 

3 2 1 2019 

1-108 

18 

17 

16 

15 

14 

MEMORY DRIVERS 

SN54ALS2240 ••• FK PACKAGE 

SN54ALS2241 ••• J PACKAGE 
SN74ALS2241 ••• DW OR N PACKAGE 
OCTAL BUFFERS AND LINE DRIVERS! 

MOS DRIVERS WITH 3-STATE 
OUTPUTS 

(TOP VIEW) 

"1"_ 0 
>- 0« IC> OIC> N __ > N 

3 2 1 2019 

9 10111213 

18 

17 

16 

15 

14 

SN54ALS2540, SN54ALS2541 
... J PACKAGE 

SN74ALS2540, SN74ALS2541 
••• DW OR N PACKAGE 

(TOP VIEW) 

Al 

A4 
AS 

Vee 
G2 
Yl 
Y2 
Y3 
Y4 
YS 
Y6 

Y7 
GND '-L~~J-'Y8 

TEXAS • 
INSTRUMENTS 
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SN54ALS2244 ••• J PACKAGE 
SN74ALS2244 ••• DW OR N PACKAGE 
OCTAL BUFFERS AND LINE DRIVERS! 

MOS DRIVERS WITH :!-STATE 
OUTPUTS 

lG 
lAl 

(TOP VIEW) 

Vee 
2G 
lYl 
2A4 
lY2 
2A3 
lY3 

lA4 2A2 
2Yl lY4 

GND ....... __ ..... 2Al 

SN54ALS2540, SN54ALS2541 
••• FK PACKAGE 

(TOP VIEW) 

N _1_ ~IN «C» C> 

3 2 1 20 19 

4 18 

5 17 

7 

8 

9 10111213 

16 

15 

14 



SN54AS2620, SN74AS2620 
SN54AS2623, SN74AS2623 

OCTAL BUS TRANSCEIVERS/MOS 
DRIVERS 

SN54AS' ..• J PACKAGE 
SN74AS' ••• DW OR N PACKAGE 

(TOP VIEW) 

Vee 
Al G8A 

81 
A3 82 

83 
84 
85 
86 
87 
88 

SN54AS2640, SN74AS2640 
SN54AS2645, SN74AS2645 

OCTAL BUS TRANSCEIVER/ 
MOS DRIVER 

SN54AS' •.• FK PACKAGE 

(TOP VIEW) 

A3 4 

A4 5 

18 

17 

A5 6 16 

A6 7 15 

A7 8 14 

9 10 11 12 13 

MEMORY DRIVERS (continued) 

SN54AS2620, SN74AS2620 
SN54AS2623, SN74AS2623 

OCTAL BUS TRANSCEIVERS/MOS 
DRIVERS 

SN54AS' ..• FK PACKAGE 

(TOP VIEW) 

3 2 1 20 19 

18 

17 

6 16 

7 15 

14 

DEVICE PIN·OUTS 

SN54AS2640, SN74AS2640 
SN54AS2645, SN74AS2645 

OCTAL BUS TRANSCEIVER/ 
MOS DRIVER 

SN54AS' ••• J PACKAGE 
SN74AS' ••• DW OR N PACKAGE 

(TOP VIEW) 

910111213 A7 

Vee 
G 
81 
82 
83 
84 
85 
86 

oocoo~~ ~ 
-« 15 <D <D <D GND ""L __ ........ 88 

SN54BCT2240 ..• J PACKAGE 
SN74BCT2240 ••• DW OR N PACKAGE 
OCTAL BUFFERS AND LINE DRIVERS/ 

MOS DRIVERS WITH 3·STATE 
OUTPUTS 

lG 
lAl 

(TOP VIEW) 

Vee 
2G 
lYl 
2A4 
1Y2 
2A3 
lY3 
2A2 
lY4 

GND '-L.~~;.J-'2Al 

TEXAS .. 
INSTRUMENTS 

POST OFFICE BOX 855303 • DALLAS. TEXAS 75285 

SN54BCT2240 ••• FK PACKAGE 
OCTAL BUFFERS AND LINE DRIVERS/ 

MOS DRIVERS WITH 3·STATE 
OUTPUTS 

(TOP VIEW) 

9 10 11 1213 

18 

17 

16 

15 

14 

1·109 



DEVICE PIN·OUTS 

SN54BCT2241 ••• J PACKAGE 
SN74BCT2241 ••• DW OR N PACKAGE 
OCTAL BUFFERS AND LINE DRIVERSI 

MOS DRIVERS WITH 3-STATE 
OUTPUTS 

lG 
lAl 

(TOP VIEW) 

Vee 
2G 
lYl 
2M 
lY2 
2A3 
lY3 
2A2 
lY4 

GND ....... _____ ..... 2Al 

SN54BCT2244 ••• FK PACKAGE 
OCTAL BUFFERS AND LINE DRIVERSI 

MOS DRIVERS WITH 3-STATE 
OUTPUTS 

(TOP VIEW) 

3 2 1 2019 

9 10111213 

1-110 

18 

17 

16 

15 

14 

MEMORY DRIVERS (continued) 

SN54BCT2241 ••• FK PACKAGE 
OCTAL BUFFERS AND LINE DRIVERSI 

MOS DRIVERS WITH 3-5TATE 
OUTPUTS 

(TOP VIEW) 

;! :;(1(:) !::l (:) 
N ~~> N 

2019 

9 10111213 

18 

17 

16 

15 

14 

SN54BCT2827A, SN54BCT2828A ••• 
JT PACKAGE 

SN74BCT2827A, SN74BCT2828A ••• 
DW OR N PACKAGE 

8-BIT BUS/MOS MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 

(TOP VIEW) 

Vee 
Yl 
Y2 
Y3 
Y4 
Y5 
Y6 

A7 Y7 
AB YB 
A9 Y9 

Al0 Yl0 
GND G2 

TEXAS • 
INSTRUMENTS 

POST OFFICE BOX 656303 • DALLAS, TEXAS 75265 

SN54BCT2244 ••• J PACKAGE 
SN74BCT2244 ••• DW OR N PACKAGE 
OCTAL BUFFERS AND LINE DRIVERSI 

MOS DRIVERS WITH 3-STATE 
OUTPUTS 

lG 
lAl 

(TOP VIEW) 

Vee 
2G 
lYl 
2A4 
lY2 
2A3 
lY3 
2A2 

2Yl lY4 
GND ....... __ ..... 2Al 

SN54BCT2827A, SN54BCT2828A ••• 
FK PACKAGE 

8-BIT BUS/MOS MEMORY DRIVERS 
WITH 3-5TATE OUTPUTS 

(TOP VIEW) 

4 3 2 1 282726 

A3 5 25 
A4 6 24 

A5 7 23 

NC 8 22 
21 

10 20 

11 19 



SN54BCT2410 ••• JT PACKAGE 
SN74BCT2410 ••• NT PACKAGE 

11-BIT MOS MEMORY DRIVERS WITH 
3-STATE OUTPUTS 

(TOP VIEW) 

Al A6 
A7 
AB 
A9 
Al0 
All 
GND 
GND 

G2 Yll 
Y5 Yl0 
Y4 Y9 
Y3 YB 
Y2 Y7 

Yl '-L.';""_J-' Y6 

MEMORY DRIVERS (continued) 

SN54BCT2411 ••• JT PACKAGE 
SN74BCT2411 ••• NT PACKAGE 

11-BIT MOS MEMORY DRIVERS WITH 
:!-STATE OUTPUTS 

(TOP VIEW) 

Al A6 
A7 
AB 
A9 
Al0 
All 
GND 
GND 

G2 Yll 
Y5 Yl0 
Y4 Y9 
Y3 YB 
Y2 Y7 

Yl';.;.._..;..;. .... Y6 

TEXAS ." 
INSTRUMENlS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75286 

DEVICE PIN"()UTS 
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DEVICE PIN-OUTS 

25-0HM LOW-IMPACT 

SN54BCT25240 ••• JT PACKAGE 
SN74BCT25240 ••• NT PACKAGE 
OCTAL 25-0HM LINE DRIVERS 

SN54BCT25244 ••• JT PACKAGE 
SN74BCT25244 ••• NT PACKAGE 
OCTAL 25-0HM LINE DRIVERS 

1-112 

WITH 3-STATE OUTPUTS 

(TOP VIEW) 

WITH 3-8TATE OUTPUTS 

(TOP VIEW) 

GND 
lY2 

GND 
lY4 

2Y3 

GND 
2Y4 

lG lYl lG 

lAl GND lAl 

lA2 lA2 

Vee lY3 Vee 
lA3 GND lA3 

lA4 lA4 

2Al 2Yl 2Al 

2A2 GND 2A2 

Vee 2Y2 9 Vee 
2A3 2Y3 2A3 

2A4 GND 2A4 

-......_-,... 2G 2Y4 2G 

SN54BCT25245 ••• FK PACKAGE 
25-0HM OCTAL BUS TRANSCEIVERS 

83 5 

Vee 6 

82 7 

Ne 8 

10 

11 

(TOP VIEW) 

0 
-.tlllUlUOr--OO 
IDIDIDZ> IDID 

432 1 282726 

25 G 
24 

23 

22 

21 A7 
20 A6 
19 GND 

12131415161718 

ClNtllUO'<tlll 
Z«ZZ« 
(!) (!) 

TEXAS ~ 
INSTRUMENTS 

POST OFFICE BOX 665303 • DALLAS. TEXAS 75286 

SN54BCT25245 ••• JT PACKAGE 
SN74BCT25245 ••• DW or NT PACKAGE 

25-0HM OCTAL BUS TRANSCEIVERS 

(TOP VIEW) 

Al 

GND 
A2 
A3 

GND 

DIR 
Bl 

B2 

Vee 
B3 

B4 
B5 
B6 

A6 9 Vee 
A7 B7 

GND B8 
A8-...... ____ ,...G 

SN54BCT25841 ••• JT PACKAGE 
SN74BCT25841 ••• DW OR NT 

PACKAGE 
25-0HM OCTAL BUS TRANSCEIVERS 

(TOP VIEW) 

DIR 
Bl 
B2 
VCC 
83 
84 

A5 B5 
GND 86 

A6 Vee 
A7 87 

GND 88 
A8 G 



2S·0HM LOW·IMPACT (continued) 

SN54BCT25641 ••• FK PACKAGE 
25-0HM OCTAL BUS TRANSCEIVERS 

(TOP VIEW) 

Cl 
NZ~U~~N 
«l')«ZCleDeD 

4 3 2 1 28 27 26 

25 

24 

23 

22 

9 21 

10 20 

12131415161718 

,.... Cl 00 Ull') 00 ,.... 
«Z«Z eDeD 

l') 

19 

SN54BCT25642 ••• FK PACKAGE 
25-0HM OCTAL BUS TRANSCEIVERS 

(TOP VIEW) 

4 321 282728 
G 5 25 

6 24 AS 
7 23 GND 
8 22 NO 
9 21 
10 20 

A1 11 19 
121314 1516 1718 

!f~~~!f~:!l 
Cl Cl 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

DEVICE PIN·OUTS 

SN54BCT25642 ••• JT PACKAGE 
SN74BCT25642 ••• DW OR NT 

PACKAGE 
25-oHM OCTAL BUS TRANSCEIVERS 

(TOP VIEW) 

A1 

GND 

A7 

GND 
AS 

DIR 
B1 
B2 

Vee 
B3 
B4 
B5 
B6 

Vee 
B7 
B8 
G 

SN54BCT25646 ••• JT PACKAGE 
SN74BCT25646 ••• NT PACKAGE 

OCTAL 25-0HM REGISTERED BUS 
TRANSCEIVERS WITH 3-STATE 

OUTPUTS 

G 
A1 

(TOP VIEW) 

SAB 
CAB 
B1 
B2 
Vee 
B3 
B4 
B5 
B6 

A6 Vee 
A7 B7 

GND B8 
A8 CBA 
DIR ....... __ ..... SBA 

1-113 



DEVICE PIN-OUTS 

SN54BCT25648 ••• JT PACKAGE 
SN74BCT25648 ••• NT PACKAGE 

OCTAL 25-OHM REGISTERED BUS 
TRANSCEIVERS WITH 3-STATE 

OUTPUTS 
(TOP VIEW) 

G SAB 
Al CAB 

Bl 
A2 B2 

A3 Vee 
B3 

A4 B4 
AS B5 

GND 9 B6 
A6 Vee 
A7 B7 

GND B8 
A8 CBA 
DIR SBA 

SNS4BCT25756 ••• JT PACKAGE 
SN74BCT25758 ••• NT PACKAGE 

OCTAL 25-0HM LINE DRIVERS WITH 
OPEN-COLLECTOR OUTPUTS 

(TOP VIEW) 

lG 
lAl 
lA2 

Vee 
lA3 

lA4 
2Yl 2Al 

GND 2A2 

Vee 
2A3 

GND 2A4 
2Y4 2G 

1-114 

25-0HM LOW-IMPACT (continued) 

SN54BCT25851 ••• JT PACKAGE 
SN74BCT25651 ••• NT PACKAGE 

OCTAL 25-0HM REGISTERED BUS 
TRANSCEIVERS WITH 3-STATE 

OUTPUTS 
(TOP VIEW) 

GBA SAB 
Al CAB 

Bl 
A2 B2 
A3 Vee 

B3 
B4 

AS B5 
B6 

A6 Vee 
A7 B7 

GND B8 
A8 CBA 

GAB SBA 

SN54BCT25757 ••• JT PACKAGE 
SN74BCT25757 ••• NT PACKAGE 

OCTAL 25-OHM LINE DRIVERS WITH 
OPEN-COLLECTOR OUTPUTS 

(TOP VIEW) 

lG 
lAl 

lA2 

Vee 
GND lA3 
lY4 1M 
2Yl 7 2Al 

GND 2A2 
2Y2 Vee 
2Y3 2A3 
GND 2A4 
2Y4 2G 

TEXAS .Jf 
INSTRUMENTS 

POST OFFICE BOX 855303 • DALLAS. TEXAS 75285 

SN54BCT25652 ••• JT PACKAGE 
SN74BCT25652 ••• NT PACKAGE 

OCTAL 25-OHM REGISTERED BUS 
TRANSCEIVERS WITH 3-STATE 

OUTPUTS 
(TOP VIEW) 

GBA SAB 
Al CAB 

Bl 
B2 

Vee 
GND B3 

A4 B4 
AS B5 

GND B6 
A6 Vee 
A7 B7 

GND B8 

A8 CBA 
GAB SBA 

SN54BCT25780 ••• JT PACKAGE 
SN74BCT25760 ••• NT PACKAGE 

OCTAL 25-0HM LINE DRIVERS WITH 
OPEN-COLLECTOR OUTPUTS 

(TOP VIEW) 

lYl lG 
GND lAl 

lY2 3 lA2 
lY3 Vee 
GND lA3 

lA4 
2Al 
2A2 

Vee 
2A3 

2A4 
2Y4 2G 



SN54BCT8244 ••• JT PACKAGE 
SN74BCT8244 ••• DW OR NT PACKAGE 

SCAN TEST DEVICE WITH OCTAL BUFFER 

(TOP VIEW) 

1G 2G 
lYl lAl 
lY2 lA2 
1Y3 lA3 
1Y4 lA4 

GNO 2Al 
2Yl Vee 
2Y2 2A2 
2Y3 2A3 
2Y4 2A4 

TOO TOI 
TMS TCK 

SN54BCT8245 ••• JT PACKAGE 
SN74BCT8245 ••• DW OR NT PACKAGE 

SCAN TEST DEVICE WITH OCTAL BUS TRANSCEIVER 

(TOP VIEW) 

G 
Bl Al 

A2 
B3 A3 
B4 A4 

GND A5 
B5 Vee 
B6 A6 
B7 A7 
B8 A8 

TOO TOI 
TMS TCK 

SCOPE 

DEVICE PIN·OUTS 

SN54BCT8244 ••• FK PACKAGE 
SCAN TEST DEVICE WITH OCTAL BUFFER 

(TOP VIEW) 

g~~~~~~ 
4 321 282726 

lA2 5 25 2A4 
lAl 6 24 TOI 
2G 7 23 TCK 
NC 8 22 NC 
lG 9 21 TMS 

1Yl 10 20 TOO 
1Y2 11 19 2Y4 

121314 1516 1718 

SN54BCT8245 ••• FK PACKAGE 
SCAN TEST DEVICE WITH OCTAL BUS TRANSCEIVER 

(TOP VIEW) 

Bl 

8 

9 

10 

"''i"IOU 8101'-«««z>«« 

25 

24 

23 

22 

21 

20 

11 19 

12131415161718 

A8 
TOI 
TCK 

TEXAS ." 
INSTRUMENTS 
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DEVICE PIN·OUTS 

SN54BCT8373 ••• JT PACKAGE 
SN74BCT8373 ••• DW OR NT PACKAGE 

SCOPE (continued) 

SN548CT8373 ••• FK PACKAGE 

SCAN TEST DEVICES WITH OCTAL D-TYPE LATCHES 
(TOP VIEW) 

SCAN TEST DEVICES WITH OCTAL D-TYPE LATCHES 
(TOP VIEW) 

OE 
10 
20 
30 
40 

GNO 6 50 
5Q Vee 
6Q 60 
7Q 9 70 
8Q 80 

TOO TOI 
TMS TCK 

SN54BCT8374 ••• JT PACKAGE 
SN74BCT8374 ••• DW OR NT PACKAGE 

SCAN TEST DEVICES WITH OCTAL 
D-TYPE EDGE·TRIGGERED FLlP·FLOPS 

(TOP VIEW) 

1-116 

ClK 
1Q 

OE 
10 
20 
30 
40 
50 
Vee 
60 
70 
80 

TOO TOI 

TMS"-L,;~....;.;..t-'TCK 

10 

II 

0 ooou 000 
tI)-.tIl')Z><01' 

432 I 282726 

12131415161718 

ooouooo 
tI)-.tZZII')<OI' 

(!) 

SN54BCT8374 ••• FK PACKAGE 
SCAN TEST DEVICES WITH OCTAL 

D-TYPE EDGE·TRIGGERED FLlp·FLOPS 
(TOP VIEW) 

ooou Hoo 
tI)-.tIl')Z><01' 

4 3 2 1 282726 

12131415161718 

ooouooo 
tI)-.tZ Z 11')<0 I' 

(!) 

TEXAS ~ 
INSTRUMENlS 

POST OFFICE BOX 85&303. DALLAS. TEXAS 75266 

25 80 
24 TOI 
23 TCK 
22 NC 
21 TMS 
20 TOO 
19 8Q 

25 80 
24 TOI 
23 TCK 
22 NC 
21 TMS 
20 TOO 
19 8Q 



SCOPE (continued) 

54ACT8990 ••• FJ PACKAGE 
74ACT8990 ••• FN PACKAGE 
TEST BUS CONTROLLERS 

(TOP VIEW) 

6 5 4 3 2 1 444342 41 40 
DATAO 7 39 TMSS/EVNT3 

38 TMS4/EVNT2 

37 TMS3/EVNTI 

DATA3 36 TMS2/EVNTO 

DATA.. II 35 

GND 34 

Vee 33 

DATAS 32 

DATA6 31 

DATA7 16 30 

DATAB 17 29 
18 19 20 21 22 23 24 25 26 27 28 

DEVICE PIN·OUTS 

SN54ACT8994 ••• FK PACKAGE 
SN74ACT8994 ••• FN PACKAGE 

DIGITAL BUS MONITORS 
(TOP VIEW) 

54ACT8997 ••• JT PACKAGE 
74ACTB997 ••• DW OR NT PACKAGE 

SCAN PATH LINKER WITH 4-BIT 
IDENTIFICATION BUSES 

4 3 2 1 282726 
5 25 

6 

7 

8 

9 

10 

24 

23 

22 

21 

20 

II 19 
12 13 14 15 16 17 18 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 656303 • DALLAS. TEXAS 75285 

OCO 
MCO 

OTOOI 
OT002 
OT003 
OT004 

GNO 
OTMSl 
OTMS2 
OTMS3 
OTMS4 

OTCK 
TOO 
TMS 

(TOP VIEW) 

I OCI 
2 MCI 

TRST 
101 
102 
103 
104 

Vee 
OTOll 
OTOl2 
OTOl3 
OTOl4 
TOI 
TCK 

1-117 



DEVICE PIN·OUTS 

1-118 

SCOPE (continued) 

54ACT8997 ••• FK PACKAGE 
SCAN PATH LINKER WITH HIT IDENTIFICATION BUSES 

(TOP VIEW) 

4 3 2 1 282726 

12131415161718 

25 

24 

23 

22 

21 

20 

19 

54ACT8999 ••• FK PACKAGE 
SCAN PATH SELECTORS WITH 8-BIT 

BIDIRECTIONAL DATA BUSES 
(TOP VIEW) 

101 
hlCI 
DCI 

OTOI 
OrtolS 

OCO 
MCO 

4 3 2 I 282726 
5 25 

6 24 

7 23 

8 22 

21 

10 20 

II 19 
12 13 14 15 16 17 18 

TEXAS ..If 
INSTRUMENTS 

108 

TOI 

TCK 
TMS 
TOO 
OTRST 

POST OFFICE BOX 855303 • DALLAS, TEXAS 75285 

54ACT8999 ••• JT PACKAGE 
74ACT899 ••• DW OR NT PACKAGE 

SCAN PATH SELECTORS WITH 8-BIT 
BIDIRECTIONAL DATA BUS 

(TOP VIEW) 

OTOI OCI 
OTMS MCI 

OCO 3 101 
MCO 102 

OTOO 103 
OTCK 104 
GNO 105 

Vee 
106 

DTMS3 107 
DTMS4 108 
DTRST TRST 

TOO TOI 
TMS TCK 



SN64BCT125 ••• 0 or N PACKAGE 
QUADRUPLE BUS BUFFER GATES 

WITH 3-8TATE OUTPUTS 

(TOP VIEW) 

lG Vee 
lA 4G 

4A 

4Y 

2A 3G 

SN64BCT241 ••• OW OR N PACKAGE 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-8TATE OUTPUTS 

(TOP VIEW) 

1<3 Vee 
lAl 2G 

2Y4 1Yl 

lA2 2A4 

2Y3 1Y2 

lA3 2A3 
2Y2 lY3 

lA4 2A2 
2Yl 1Y4 

GND 2Al 

64BCT 

SN64BCT126 ••• 0 or N PACKAGE 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 

(TOP VIEW) 

lG Vee 

lA 4G 

lY 

2G 

2A 3G 

2Y 

GND 

SN64BCT244 •.. OW OR N PACKAGE 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 

(TOP VIEW) 

1<3 Vee 
lAl 2<3 
2Y4 lYl 

lA2 2A4 

2Y3 lY2 

lA3 2A3 

2Y2 lV3 
lA4 2A2 

2Yl lY4 

GND 2Al 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALl.AS, TEXAS 75265 

DEVICE PIN·OUTS 

SN64BCT240 ••• OW OR N PACKAGE 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 

(TOP VIEW) 

1<3 Vee 
lAl 2<3 

2Y4 1Yl 

lA2 2A4 

2Y3 lY2 

lA3 2A3 
2Y2 1Y3 

lA4 2A2 
2Yl 1Y4 

GND 2Al 

SN64BCT245 ••• OW OR N PACKAGE 
OCTAL BUS TRANSCEIVER 

WITH 3-8TATE OUTPUTS 

(TOP VIEW) 

DIR Vee 
AI G 
A2 Bl 

A3 B2 

A4 B3 

A5 B4 

A6 B5 

A7 B6 

A8 B7 

GND B8 

1-119 



DEVICE PIN·OUTS 

64BCT (continued) 

SN64BCT306 ••• 0 OR P PACKAGE SN64BCT373 • " OW OR N PACKAGE SN64BCT374 • " OW OR N PACKAGE 
DUAL BUFFERS AND LINE DRIVERS OCTAL D-TYPE TRANSPARENT LATCH OCTAL OoTYPE EDGE-TRIGGERED 

WITH 3-STATE OUTPUTS WITH 3-5TATE OUTPUTS FLIP-FLOP WITH 3-STATE OUTPUTS 
(TOP VIEW) (TOP VIEW) (TOP VIEW) 

l~D~ OE Vee OE Vee 
Vcg 2 7 lA 10 80 10 80 

2G 3 6 GND lD 80 10 80 

2A 4 5 lY 20 70 70 
20 70 70 
30 60 60 
30 60 60 
40 50 50 
40 50 50 

GNO GNO ClK 

SN64BCT541 .•• OW OR N PACKAGE SN64BCT543 ••• JT OR NT PACKAGE SN64BCT2240 ••• OW OR N PACKAGE 
OCTAL BUFFER AND LINE DRIVER OCTAL REGISTERED BUS OCTAL BUFFER/MOS DRIVER 

WITH 3-STATE OUTPUTS TRANSCEIVER WITH 3-STATE WITH 3-STATE OUTPUTS 

(TOP VIEW) OUTPUTS (TOP VIEW) 
(TOP VIEW) 

01 Vee lG Vee 
Al 02 Vee lAl 2G 
A2 Yl GBA CEBA 2Y4 lYl 
A3 Y2 Bl lA2 2A4 
A4 Y3 B2 2Y3 lY2 
A5 Y4 B3 lA3 2A3 
A6 Y5 A4 B4 2Y2 lY3 
A7 Y6 A5 B5 2A2 
AB Y7 B6 lY4 GND YB B7 GNO 2Al 

A8 B8 

CEAB lEAB 

GNO GAB 

TEXAS ." 
INSTRUMENTS 
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DEVICE PIN"()UTS 

64BCT (continued) 

SN64BCT2241 ••• ow OR N PACKAGE SN64BCT2244 ••. J OR N PACKAGE SN84BCT25245 • " ow or NT PACKAGE 
OCTAL BUFFER/MOS DRIVER OCTAL BUFFER/MOS DRIVER 25-0HM OCTAL BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS WITH 3-STATE OUTPUTS (TOP VIEW) 
(TOP VIEW) (TOP VIEW) 

DIR 
lG Yee lG Yee GND Bl 

2G lAl 2G A2 B2 
lYl lYl Yee 
2A4 2A4 B3 
lY2 lY2 B4 
2A3 2A3 AS 85 
lY3 lY3 GND B6 
2A2 2A2 Yee 
lY4 lY4 87 

GND 2Al GND 2Al GND B8 

A8 G 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 1-121 



DEVICE PIN-oUTS 

BTL TRANSCEIVERS 

SN54F776 ••• JT PACKAGE 
SN74F776 ••• DW OR NT PACKAGE 

Pl-BUS OCTAL BIDIRECTIONAL LATCHED TRANSCEIVERS 
WITH OPENoCOLLECTOR OUTPUTS 

Vee 
OEA 

AI 
GND 

A2 
A3 
A4 

GND 
AS 
AS 

GND 
A7 
AS 
Vx 

(TOP VIEW) 

IVa 
2 ZT 
3 28 
4 25 
5 24 
8 23 

7 22 

8 21 
9 20 
10 19 
11 18 
12 17 
13 16 
14 15 

[E 

81 
B2 
GND 
83 
B4 
GND 
85 
B8 
87 
GND 
B8 
0EB2 
OEDI 

SN54BCT979 ••• WD PACKAGE 
SN74BCT979 ••• DL PACKAGE 

NIT REGISTERED BTL TRANSCEIVERS WITH PARITY 
GENERATORS/CHECKERS 

Vee 
AIO 

AOO 
All 

AOI 
GND 

AI2 
A02 
AI3 

A03 
AJ4 

(TOP VIEW) 

l U 48 
2 47 
3 48 

4 46 
5 44 
6 43 
7 42 
8 41 
9 40 

10 39 
11 38 
12 37 
13 38 
14 38 

15 34 

:1'6 17 
18 

;1 : 

GND 
A04 

AI5 
A05 

AI6 
A08 
GND 

AI7 

33 
32 
31 

I 
A07 

APAR 
APARO 

Vee 
lEBA 

21 
22 
23 

24 

30 

29 
29 
27 
29 
25 

GBA 
lEAB 
eo 
GND 
GND 
Bl 
amA 
B2 
GND 
GND 
B3 
ODDIEIlER 
B4 
SEl 
B5 
GND 
GND 
B6 
ERmf 
B7 
GND 
GND 
BPAR 
GAB 

SN54F776 ••• FK PACKAGE 
PI-BUS OCTAL BIDIRECTIONAL LATCHED TRANSCEIVERS 

WITH OPEN-cOLLECTOR OUTPUTS 
(TOP VIEW) 

~ ~ OIjo 81w - (II 
(!)< >....1£0£0 

4 321 282726 
A2. 6 26 
A3 6 24 

A4 7 23 
GND 8 22 GND 

A5 9 21 B5 
AS 10 20 B6 

GND 11 19 B7 
121314 1616 1718 

!;( ~ :\fB\M! ~ 
00 (!) 

SN75ALS053 ••• N PACKAGE 
QUAD FUTUREBUS TRANSCEIVER 

(TOP VIEW) 

BG GND 
BUS GND 
Bl 

D2 B2 
R2 BUS GND 

lOGIC GND B3 
D3 B4 

BUS GND 
RE 

R4 TE 

ThXAS~ 
INSTRUMENTS 
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BTL TRANSCEIVERS (continued) 

SN75ALS053 ••• FN CHIP CARRIER PACKAGE 
QUAD FUTUREBUS TRANSCEIVER 

(TOP VIEW) 

3 2 1 2019 

9 10111213 

18 

17 

16 

15 

14 

SN75ALS057 ••• DW OR N PACKAGE 
TRAPEZOIDAL-WAVEFORM INTERFACE 

BUS TRANSCEIVERS 

SN55ALS056 ••• J OR W PACKAGE 
TRAPEZOIDAL-WAVEFORM INTERFACE 

BUS TRANSCEIVERS 

(TOP VIEW) (TOP VIEW) 

01 Bl Bl 
El B2 
B2 B3 

R2 4 E2 B4 
Vec GNO GNO 
03 B3 B5 
R3 E3 A6 B6 
04 B4 A7 B7 
R4 E4 B8 
IT RE cs T/R 

TEXAS ." 
INSTRUMENTS 

POST OFFice BOX 655303 • DALLAS, TEXAS 75266 

DEVICE PIN-oUTS 

SN75ALS056 ••• DW OR N PACKAGE 
TRAPEZOIDAL-WAVEFORM INTERFACE 

BUS TRANSCEIVERS 

(TOP VIEW) 

Bl 
B2 
B3 
B4 

Vee GNO 
A5 B5 

B6 
B7 
B8 

cs T/R 

SN55ALS057 ••• J OR W PACKAGE 
TRAPEZOIDAL-WAVEFORM INTERFACE 

BUS TRANSCEIVERS 

(TOP VIEW) 

Bl 
El 
B2 

R2 E2 
Vee GNO 
03 6 B3 
R3 E3 
04 B4 

E4 
IT RE 
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DEVICE PIN·OUTS 

1-124 

BTL TRANSCEIVERS (continued) 

SN55ALS056 ••• FK PACKAGE 
TRAPEZOIDAL·WAVEFORM INTERFACE BUS 

TRANSCEIVERS 
(TOP VIEW) 

9 10111213 

18 

17 

16 

1S 
14 

SN55ALS0S7 ••• FK PACKAGE 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS 

TRANSCEIVERS 
(TOP' VIEW) 

3 2 1 2019 

9 10111213 

18 

17 

16 

1S 
14 
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SN74Sl050 ••• 0 OR N PACKAGE 
l2-BIT SCHOTIKY BARRIER DIODE 

BUS TERMINATION ARRAY 

(TOP VIEW) 

001 
002 

012 
011 
010 
GNO 
GNO 
009 
008 

...... __ ~007 

SN74Sl053 ••• OW OR N PACKAGE 
l6-BIT SCHOTIKY BARRIER DIODE 

BUS TERMINATION ARRAYS 

(TOP VIEW) 

Vee 1 
001 

Vee 
016 
015 
014 
013 
012 
011 
010 
009 

GNO '-L~~;.r' GND 

BTA 

SN74S1051 ••• 0 OR N PACKAGE 
12-BIT SCHOTIKY BARRIER DIODE 

BUS TERMINATION ARRAYS 

(TOP VIEW) 

Vee 
001 

Vee 
012 
011 
010 
009 
008 

006 007 
GN0'-t.;;._......;;. .... GNO 

SN74Sl056 ••• SC PACKAGE 
a-BIT SCHOTIKY BARRIER DIODE BUS 

TERMINATION ARRAYS 

(TOP VIEW) 

001 0 

002 
003 
004 
GNO 
GNO 6 

005 
006 
007 
008 
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DEVICE PIN-oUTS 

SN74Sl052 ••• OW OR N PACKAGE 
l6-BIT SCHOTIKY BARRIER DIODE 

BUS TERMINATION ARRAY 

(TOP VIEW) 

001 016 
015 
014 

004 013 
GNO GNO 
GNO 6 GNO 
005 012 
006 011 
007 9 010 
008 009 

SN74S1056 ••• 0 PACKAGE 
a-BIT SCHOTIKY BARRIER DIODE BUS 

TERMINATION ARRAYS 

(TOP VIEW) 

001 NC 
GNO 
GNO 
GNO 
GNO 

006 GNO 
007 GNO 
008 ...... 8 __ ~NC 
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• Independent Registers for A and B Buses 

• Multiplexed Real-Time and Stored Data 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Center-Pin VCC and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-I'm Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic DIPs 

description 

These devices consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry with 
3-state outputs arranged for multiplexed 
transmission of data directly from the data bus 
or from the internal storage registers, Data on 
the A or B bus will be clocked into the registers 
on the low-to-high transition of the appropriate 
clock pin (CAB or CBA). Figure 1 illustrates the 
four fundamental bus-management functions 
that can be performed with the octal bus 
transceivers and registers, 

Enable (G) and direction (DIR) pins 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 controls (SAB and SBA) 
can multiplex stored and real-time (transparent 
mode) data. The circuitry used for select control 
will eliminate the typical decoding glitch which 
occurs in a multiplexer during the transition 
between stored and real-time data. The direction 
control determines which bus will receive data 
when enable G is active (low). In the isolation 
mode (control G high), A data may be stored in 
one register and/or B data may be stored in the 
other register. 

54AC11646,74AC11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
D2957, JULY 1987-REVISED MARCH 1990 

54ACl1646, .. JT PACKAGE 
74ACl1646 ... OW OR NW PACKAGE 

(TOPVIEWI 

G eAB 
A1 SAB 
A2 B1 

B2 
A4 B3 

GND B4 
GND Vee 
GND Vee 
GND B5 

A5 B6 
A6 B7 
A7 BB 
AS eBA 

DIR SBA 

54AC11646 ... FK PACKAGE 

5 

7 
B 

9 
10 

(TOPVIEWI 

UU 
"'M'<I" UUItl<D mmm»mm 

4 3 2 1 282726 
25 
24 
23 
22 
21 
20 

11 19 
12131415161718 

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

The 54AC11646 is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The 74AC11646 is characterized for operation from -40°C to 85°C. 

EPIC is a trademark of Texas Instruments Incorporated. 

UILESS OTHERWISE IOTED tIIIs ......... t cantai .. 
PRDDueno. DATA Inlannoti.. ..lT8IIt .1 of 
pubIIcotIon daIL Pnd_ -'-10 .,..fficotla .. 
PO' III. _s 01 TIlIII 1101 .. _ IIIRd.nI 
wonuty. PnUctIa • ..--..Ig does not ...... 1iI' 
in.I .... tilling of Ilf po, ......... 
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Copyright © 1990, Texas Instruments Incorporated 
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54AC11646,74AC11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
'02957, JULY 1987-REVISED MARCH 1990 

1 14 28 16 27 15 
G DIR CA8 C8A SA8 S8A 
L L X X X 

1 
G 
X 
X 
H 

REAL-TIME TRANSFER 
BUS B TO BUS A 

~ 
14 28 16 27 

DIR CAB CBA SAB 
X t X X 
X X t X 
X t t X 

STORAGE FROM 
A,B,ORAANDB 

15 
SBA 

X 
X 
X 

Pin numbers shown are for OW, JT, and NW packages. 

1 14 28 16 27 15 
G DIR CAB CBA SAB SBA 
L H X X L X 

1 
G 
L 
L 

REAL-TIME TRANSFER 
BUS A TO BUS B 

~ 
14 28 16 27 
DIR CAB CBA SAB 

L X HorL X 
H HorL X H 

TRANSFER 
STORED DATA 

TOAORB 

15 
SBA 

H 
X 

FIGURE 1. BUS-MANAGEMENT FUNCTIONS 
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54AC11646.74AC11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATEOUTPUTS 
02957. JULY 1987-REVISEO MARCH 1990 

FUNCTION TABlE 

INPUTS DATA I/O 
OPERATION OR FUNCTION 

G DIR CAB CBA SAB SBA A1 THRU AB B1 THRU BB 

X X i X X X Input Unspecified t Store A. B unspecified t 
X X X i X X Unspecified t Input Store B. A unspecified t 
H X i i X X Store A and B Data 

H X H or L H or L X X 
Input Input 

Isolation. hold storage 

L L X X X L Real-Time B Data to A Bus 

L L X H or L X H 
Output Input 

Stored B Data to A Bus 

L H X X L X Real-Time A Data to B Bus 

L H H or L X H X 
Input Output 

Stored A Data to B Bus 

t The data output functions may be enabled or disabled by various signals at the (l' 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 on the clock inputs. 

functional block diagram (positive logic) 

~--------~v----------~ TO 7 OTHER CHANNELS 

Pin numbers shown are for OW. JT. and NW packages. 

logic symbol* 

'G (1) 
OIR (14) 

CBA (16) 

SBA (15) 

CAB (28) 

SA8 1271 

G3 

3 EN1 IBAI 
3EN2 IABI 

C4 

G5 

C6 

(26) 

121 r;~"---~~~~~~~~ A11t~~+l11 5 B1 

'7 
~~~~r-----~~-----1~~~12~51 .. 82 

':-.~~-----------t~~12~4) .... 83 

~~~~-----------t~~1~23) ... 84 

';~~~-----------t~~1~20~) .... 85 

'~~~~-----------t~~1~'9) .... 86 

'i;~~~-----------t~~1~'8) 'II 87 

'H~~~r--------------l~~~11~7~) .. 88 

; This symbol is in accordance with ANSI/lEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for OW. JT. and NW packages. 

TEXAS ." 
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54AC11646. 74AC11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATEOUTPUTS 
02957. JULY 1987 REVISED MARCH 1990 

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

Supply voltage range, Vee ........................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .............................. -0.5 V to Vee+0.5 V 
Output voltage range, Va (see Note 1) ...... '" ................... -0.5 V to Vee+0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ± 20 mA 
Output clamp current, 10K (Va < 0 or Va > Vee) ............................. ± 50 mA 
Continuous output current, 10 (Va = 0 to Vee) ........................... '. . . .. ± 50 mA 
Continuous current through Vee or GND pins. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ± 200 mA 
Storage temperature range ......................................... - 65°C to 1 50°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 current ratings are observed. 

recommended operating conditions 

vee Supply voltage 

Vee = 3 V 

VIH High-level Input voltage Vee = 4.5 V 

Vee = 5.5 V 

Vee = 3 V 

VIL Low-level input voltage Vee = 4.5 V 

Vee = 5.5 v 

VI Input voltage 

Vo Input voltage 

Vee = 3 V 

IOH High-level output current Vee = 4.5 V 

Vee = 5.5 V 

vee = 3 V 

IOL Low-level output current Vee = 4.5 V 

Vee = 5.5 V 
atlav Input transition rise or fall rate 

TA Operating free-air temperature 

r.R~~.U~:'::::E: ~~i~~a::::.!0:f'J:.r:::: 
Cho_istic dido and otliBr specifications .ro dosign 
goals. T .... lnstr .... nts rlSO .... tho right to .hongo 
Dr diaoontiRU' those products without noti ••. 

54ACl1646 

MIN NOM MAX 

3 5 5.5 

2.1 

3.15 

3.85 

0.9 

1.35 

41"'f 1.65 

0 u:S: Vee 
0 It' Vee 

0 -4 

" -24 

ll:' -24 

12 

24 

24 

0 10 

-55 125 

TEXAS .. 
INSTRUMENTS 
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74ACl1646 

MIN NOM MAX 

3 5 5.5 

2.1 

3.15 

3.85 

0.9 

1.35 

1.65 

0 Vee 
0 Vee 

-4 

-24 

-24 

12 

24 

24 

0 10 

-40 85 

UNIT 

V 

V 

V 

V 

V 

mA 

mA 

nslV 
·e 



54AC11646.74AC11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
02957, JULY 1987-REVISEO MARCH 1990 

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

PARAMETER TEST CONDITIONS VCC 
TA - 25 DC 54ACl1646 74ACl1646 

MIN TVP MAX MIN MAX MIN MAX 

3V 2,9 2,9 2,9 

10H = -50 pA 4,5 V 4,4 4.4 4.4 

5.5 V 5.4 5.4 5.4 

10H = -4mA 3V 2,58 2.4 2.48 
VOH 

4.5 V 3.94 3.7 3.8 
10H = -24mA 

4.8 5.5 V 4.94 4.7 

10H = -50 mAt 5,5 V 3.85 

10H = -75 mAt 5.5 V i5 3.85 

3V 0.1 ;;,~ 0.1 0.1 

10l = 50 pA 4.5 V 0.1 orf 0.1 0.1 

5.5 V 0.1 _C 0.1 0.1 

10l = 12 mA 3V 0.36 is' 0.5 0.44 
VOL 

4.5 V 0.36 .? 0.5 0.44 
10l = 24 mA 

5.5 V 0.36 0.5 0.44 

10L = 50 mAT 5.5 V 1.65 

10L = 75 mAt 5.5 V 1.65 

10ziA or B ports Vo = VCC or GND 5.5 V ±0.5 ±10 ±5 

II I Control pins VI = VCC or GND 5.5 V ±0.1 ±1 ±1 

ICC VI - VCC or GND, 10 - 0 5.5 V 8 160 80 

Ci IG or DIR VI = VCC or GND 5V 4.5 

Cio I A or B ports Vo = VCC or GND 5V 12 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

timing requirements, Vee - 3.3 V ± 0.3 V (see Note 2) 

TA - 25 DC 
MIN MAX 

fclock Clock frequency 0 65 

tw Pulse duration, CAB or CBA high or low 7.7 

tsu Setup time, A before CABt or B before CBAt 6.5 

th Hold time, A after CABt or B after CBAt 1 

timing requirements, Vee - 5 V ± 0.5 V (see Note 2) 

TA - 25 DC 
MIN 

fclock Clock frequency 0 

tw Pulse duration, CAB or CBA high or low 5 

tsu Setup time, A before CABt or B before CBAt 4.5 

th Hold time, A after CABt or B after CBAt 

NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 

r.R:U~':t':E: :r::f':::.~':.!.::"J::J.r::.~~ 
Cb...-ristic data .nd Dllilr lpa:lflcatl .... nt daoign 
g •• 1I. T .... lnstrum.nts rill""'" tb. right to .hange 
.r dis ••• tlnu. thlll prod .... without •• ti ••. 
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1 

MAX 

100 
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54ACl1646 74ACl1646 

MIN MAX MIN MAX 

o .(;'65 0 65 
7.7:,<5 {;}~ 7.7 

El~'0 6.5 

'I 1 

54ACl1646 74ACl1646 

MIN MAX MIN MAX 

o .t7'l00 0 100 

,lP"',,(:t' 5 

~'" 4.5 
''<1' 1 

UNIT 

V 

V 

pA 

pA 

pA 

pF 

pF 

UNIT 

MHz 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 
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54AC11646, 74AC11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH ]·STATE OUTPUTS 
02957. JULY 19a7-REVISED MARCH 1990 

switching characteristics. Vee - 3.3 V ± 0.3 V (see Note 21 

FROM TO TA - 25°C 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX 

fmax 65 

tpLH 1.5 9.1 12.1 
A or B B or A 

tpHL 1.5 10.7 13.4 

tpZH G 
1.5 13 16.4 

A or B 
tpZL 1.5 16.1 20.4 

tpHZ G 
1.5 7.9 9.6 

A or B 
tpLZ 1.5 7.2 8.9 

tpLH 1.5 11.8 15 
CBA or CAB A or B 

tpHL 1.5 13.7 16.8 

tpLH SBA or SABt 1.5 9.8 12.9 
A or B 

tpHL (A or B high) 1.5 12 14.5 

tpLH SBA or SABt 1.5 10.7 13.8 
A or B 

tpHL (A or Blow) 1.5 12.4 15 

tpZH 1.5 13.7 17.1 
DIR A or B 

tpZL 1.5 16.8 21 

tPHZ 1.5 7.9 9.7 
DIR A or B 

tpLZ 1.5 7.3 9.1 

54ACl1646 74ACll646 

MIN MAX MIN MAX 

65 65 

1.5 14.9 1.5 13.8 

1.5 15.3 1.5 14.5 

1.5 20.2 1.5 18.7 

1.5 22.\1 1.5 21.8 

1.5 1~- 1.5 10.3 

1.5 JiP·l 1.5 9.6 

1.5 ,lt18.4 1.5 17 

1.~0 19.4 1.5 18.3 

.\1$ 15.6 1.5 14.4 

<'f5 16.7 1.5 15.8 

1.5 16.6 1.5 15.4 

1.5 17.3 1.5 16.4 

1.5 21 1.5 19.4 

1.5 25.3 1.5 23.6 

1.5 11 1.5 10.5 

1.5 10.4 1.5 9.9 

tThese parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 

switching characteristics. Vee = 5 V ± 0.5 V (see Note 21 

PARAMETER 
FROM TO TA - 25°C 54AC11646 74AC11646 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 
fmax 100 100 100 

tpLH 1.5 5.5 7.9 1.5 9.5 1.5 8.8 
AorB BorA 

tpHL 1.5 6.3 8.9 1.5 10.3 1.5 9.8 

tpZH G 
1.5 7.8 10.7 1.5 13 1.5 12 

A or B 
11.9 13.1 tpZL 1.5 8.5 1.5 14 1.5 

tpHZ G 
1.5 5.9 8.4 1.5 ~ 1.5 8.9 

Aor B 
,$.7 tpLZ 1.5 5.9 7.7 1.5 1.5 8.3 

tpLH 1.5 7 9.7 1.5 ,,<1:f1.9 1.5 11 
CBA or CAB A or B 

1.5 8.2 11 1.s,.'" 13 1.5 12.2 tpHL 

tpLH SBA or SABt 1.5 5.9 8.4 IN 10.1 1.5 9.4 
(A or B high) 

A or B 
9.8 .$.'5 1.5 tpHL 1.5 7.2 11.4 10.7 

tpLH SBA or SABt 1.5 6.3 8.9 '1.5 10.7 1.5 9.9 
A or B 

tpHL (A or Blow) 1.5 7.3 9.9 1.5 11.7 1.5 11 

tpZH 1.5 8.4 11.2 1.5 13.6 1.5 12.6 
DIR A or B 

12.3 tpZL 1.5 9.1 1.5 14.6 1.5 13.7 

tpHZ 1.5 6.3 8.2 1.5 9.1 1.5 8.7 
DIR A or B 

tpLZ 1.5 5.7 7.5 1.5 8.5 1.5 8.1 

tThese parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 

operating characteristics. Vee" 5 V. TA - 25°e 

PARAMETER 

Cpd Power dissipation capacitance per transceiver 

rnR~~Uf~::t~~!E: ~~:io:,:a:::.:":faJ::ar::~~~~ Chlractaristi: data and _r spacificatlono ara design 
goa ... To.aslnstrumants rase .... tho right to chongo 
or discontinuB thasa products without notice. 

Outputs enabled 

Outputs disabled 

TEXAS • 
INSTRUMENTS 

TEST CONDITIONS 

CL = 50 pF, f = 1 MHz 

2-8 POST OFFICE BOX 665303 • DALLAS, TEXAS 75266 

UNIT 

MHz 

ns 
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ns 

ns 

ns 

ns 
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ns 

ns 
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• Independent Registers for A and B Buses 

• Multiplexed Real-Time and Stored Data 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Center-Pin VCC and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-l'm Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic DIPs 

description 

These devices consist of bus transceiver circuits, 
3-state outputs, D-type flip-flops, and control 
circuitry arranged for multiplexed transmission 
of data directly from the data bus or from the 
internal storage registers. Data on the A or B bus 
will be clocked into the registers on the low-to
high transition of the appropriate clock pin (CAB 
or CBA). Figure 1 illustrates the four 
fundamental bus-management functions that 
can be performed with the octal bus transceivers 
and registers. 

Enable (G) and direction (DIR) pins 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 controls (SAB and SBA) 
can multiplex stored and real-time (transparent 
mode) data. The circuitry used for select control 
will eliminate the typical decoding glitch which 
occurs in a multiplexer during the transition 
between stored and real-time data. The direction 
control determines which bus will receive data 
when enable G is active (low). In the isolation 
mode (control G high). A data may be stored in 
one register and/or B data may be stored in the 
other register. 

54ACT11646,74ACT11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE: OUTPUTS 
02957. JULY 1987-REVISEO MARCH 1990 

54ACT11646 ... JT PACKAGE 
74ACT11646 ... OW OR NT PACKAGE 

ITOP VIEWI 

IT CAB 
AI SAB 
A2 Bl 
A3 B2 
A4 B3 

GND B4 
GND Vee 
GND Vee 
GND B5 

A5 B6 
A6 B7 
A7 B8 
AS eBA 

DIR SBA 

54ACT11646 ... FK PACKAGE 

5 

6 
7 

8 

9 

10 

11 

ITOP VIEWI 

UU 
NM'<I" UULll<O mmm»mm 

4 3 2 1 282726 
25 

24 

23 

22 

21 

20 

19 

12131415161718 

'<I"OOOOLll<O <Czzzz<C<C 
l!)l!)l!)l!) 

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

The 54ACT11646 is characterized for operation over the full military temperature range of - 55°C to 
125°C. The 74ACT11646 is characterized for operation from -40°C to 85°C. 

EPIC is a trademark of Texas Instruments Incorporated. 

UILESS OTHERWISE NOTED Ihis do.u ... nt ••• toi •• 
PRODUCTIOI DATA info'lIlIlo. cu".nl .1 0' 
pabUootio. data. p .. dacts .Onforll to opaciliCllio •• 
pll Ih. Ill ... 01 T .... Instrumlnts IIInd.rd 

l:J~~:'lo.t~~lr=:~'" lot nllClllllily 

. TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TeXAS 75265 

Copyright © 1990, Texas Instruments Incorporated 
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54ACT11646,74ACT11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
02957, JULY 1987-REVISEO MARCH 1990 

~ 

1 14 28 16 27 15 
G DIR CAB CBA SAB SBA 
L L X X X L 

REAL·TIME TRANSFER 
BUS B TO BUS A 

"--.t-' 
1 14 28 16 27 15 
G DIR CAB CBA SAB SBA 
X X t X X X 
X X X t X X 
H X t t X X 

~ 
1 14 28 16 27 15 
G DIR CAB CBA SAB SBA 
L H X X L X 

REAL-TIME TRANSFER 
BUS A TO ·BUS B 

~ 

1 14 28 16 27 15 
G DIR CAB CBA SAB SBA 
L L X HorL X H 
L H HorL X H X 

STORAGE FROM 
TRANSFER STORED DATA 

2-10 

A,B,ORAANDB 

FIGURE ,_ 

TO A OR B 

BUS-MANAGEMENT FUNCTIONS 
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INPUTS 

G DIR CAB CBA SAB 

X X t X X 
X X X t X 
H X t t X 
H X H or L H or L X 
L L X X X 
L L X H or L X 

L H X X L 

L H H or L X H 

54ACT11646,74ACT11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
02957, JULY 1987-REVISEO MARCH 1990 

FUNCTION TABLE 

DATA 1/0 

SBA B1 THRU BB 
OPERATION OR FUNCTION 

A1 THRU AB 

X Input Unspecified t Store A, B unspecified t 

X Unspecified t Input Store B, A unspecified t 

X Store A and B Data 

X 
Input Input 

Isolation, hold storage 

L Real-Time B Data to A Bus 

H 
Output Input 

Stored B Data to A Bus 

X Real-Time A Data to B Bus 

X 
Input Output 

Stored A Data to B Bus 

t The data output functions may be enabled or disabled by various signals at the (l' 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 on the clock inputs, 

functional block diagram (positive logic) logic symbol* 

G (II 
G3 

OIR (14) 3 ENI {BAI 

3EN2 {ABI 
CBA (16) C4 
SBA (15) G5 
CAB (28) C6 
SAB (27) ·G7 

(26) 
(2) 

AI 
5 Bl 

5 

(3) "1 (25) 
A2 B2 

(4) (24) 
A3 B3 

(5) (23) 
126J A4 B4 
8' (101 (20) 

A5 BS 

(III (191 
A6 B6 

(121 1181 
A7 B7 

(131 (171 
V 

TO 7 OTHER CHANNELS 
A8 88 

Pin numbers shown are for OW, JT, and NT packages, * This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for OW, JT, and NT packages. 
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54ACT11646,74ACT11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
02957, JULY 1987-REVISED MARCH 1990 

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

Supply voltage range, Vee ,.......................................... -0.5 V to 7 V 
Input voltage range, V, (see Note 1) .............................. -0.5 V to Vee+0.5 V 
Output voltage range, Vo (see Note 1) ............................ -0.5 V to Vee+0.5 V 
Input clamp current, 11K (V, < 0 or V, > Vee) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ± 20 mA 
Output clamp current, 10K (VO < 0 or Vo > Vee) ............................. ± 50 mA 
Continuous output current, 10 (VO = 0 to Vee) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ± 50 mA 
Continuous current through Vee or GND pins. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ±200 mA 
Storage temperature range ......................................... - 65°C to 150°C 

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

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

recommended operating conditions 

Vee Supply voltage 

V,H High-level input voltage 

V,L Low-level input voltage 

V, Input voltage 

Vo Output voltage 

IOH High·level output current 

IOL Low-level output current 

t.t!t.v Input transition rise or fall rate 

TA Operating free-air temperature 

r.R:'UfJJ::E: =~~-::::':O::.J::.r.:;!~: 
Cltaraotaristic data .... DlMr .pao:iIiII8Ii ... Ira daslgn 
goal •• T .... ,llSlnlm.1I181811111V011 tho right to chlngo 
Dr diocontilU. th ... produell without noti ... 
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54ACT11646 74ACT11646 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

jIj:B O.B 

0 i41tee 0 Vee 
o '< Vee 0 Vee 

Jf -24 -24 

S' 24 24 
Z, 0 10 0 10 

-55 125 -40 B5 

UNIT 

V 

V 

V 

V 

V 

rnA 

rnA 

nolV 

°e 



54ACT11646,74ACT11646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
02957, JULY 1987-REVISED MARCH 1990 

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

TA - 25°C 54ACTl1646 74ACT11646 
PARAMETER TEST CONDITIONS VCC UNIT 

MIN TYP MAX MIN MAX MIN MAX 

4.5 V 4.4 4.4 4.4 
10H = - 50 p.A 

5.5 V 5.4 5.4 5.4 

4.5 V 3.94 3.7 3.8 
VOH IOH = -24 rnA V 

5.5 V 4.94 4.7 4.8 

10H = -50 mAt 5.5 V 3.85 ~ 
10H = -75 mAt 5.5 V Hi 3.85 

4.5 V 0.1 5tl. 1 0.1 
10l = 50 ~A 

5.5 V 0.1 ,"'0.1 0.1 

4.5 V 0.36 S.... 0.5 0.44 
VOL 10l = 24 rnA V 

5.5 V 0.36 !:i! 0.5 0.44 

10l = 50 mAt 5.5 V If 1.65 

10l = 75 mAt 5.5 V 1.65 

10Z I A or B ports t Vo = VCC or GND 5.5 V ±0.5 ±10 ±5 ~A 

II I G or DIR VI = VCC or GND 5.5 V ±0.1 ±1 ±1 ~A 

ICC VI = VCC or GND, 10 = 0 5.5 V 8 160 80 ~A 

.1ICC§ 
One input at 3.4 V, 

Other inputs at GND or VCC 
5.5 V 0.9 1 1 rnA 

Ci VI = VCC or GND 5V 4.5 pF 

Co Vo = VCC or GND 5V 12 pF 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t For 1/0 ports, the parameter 10Z includes the input leakage current. 
§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vee. 

timing requirements. Vee - 5 ± 0.5 V (see Note 2) 

TA - 25°C 
MIN MAX 

fclock Clock frequency 0 105 

tw Pulse duration, CAB or CBA high or low 4.8 

tsu Setup time, A before ClK! or B before CBA! 4.5 

th Hold time, A after CAB! or B after CBA! 2.5 

NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 

TEXAS .., 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TeXAS 75265 

54ACT11646 74ACT11646 
UNIT 

MIN MAX MIN MAX 

0 ... >ill:; 0 105 MHz 
4.8",0,<:: 4.8 ns 

4~,,"+"V 4.5 ns 

2.5 2.5 ns 
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54ACT11646.74ACT11646 
OCTAL. BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
02957, JULY 1987-REVI:;;EO MARCH 1990 

switching characteristics. Vee'"' 5 V ± 0.5 V (see Note 2) 

PARAMETER 
FROM TO TA= 25°C 54ACT11646 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX 

fmax 105 105 

tpLH 1.5 7.3 10.1 1.5 12.5 
A or B B or A 

tpHL 1.5 7.2 11 1.5 12.9 

tpZH G 
1.5 7.7 12.8 1.5 15.5 

A or B 
tpZL 1.5 9.2 13.8 1.5 167 

tpHZ G 
1.5 8.6 10.7 1.5 l,g:3 

A or B 
tpLZ 1.5 7.8 9.7 1.5 .iti .2 

tpLH 1.5 8.8 11.9 1.5 ""'14.7 
CBA or CAB A or B 

tpHL 1.5 10 13.4 1.~ 15.9 

tpZH 
DIR 

1.5 10.2 13.7 1,$- 16.7 
A or B 

_.f:5 tpZL 1.5 10.9 14.8 18 

tpHZ 1.5 7.9 10.5 1.5 11.8 
DIR A or B 

tpLZ 1.5 7.3 9.5 1.5 10.7 

tpLH SBA or SAB 1.5 6.7 10.3 1.5 12.4 
A or B 

tpHL (A or B high) 1.5 9.1 12.1 1.5 14.5 

tpLH SBA or SAB 1.5 8 10.9 1.5 13.6 

(A or Blow) 
A or B 

1.5 8.1 11.9 1.5 14 tpHL 

NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 

operating characteristics. Vee = 5 V. TA '"' 25°e 

PARAMETER TEST CONDITIONS 

74ACT11646 

MIN MAX 

105 

1.5 11.5 

1.5 12 

1.5 14.4 

1.5 15.3 

1.5 11.6 

1.5 10.6 

1.5 13.5 

1.5 14.9 

1.5 15.3 

1.5 16.5 

1.5 11.3 

1.5 10.3 

1.5 11.5 

1.5 13.5 

1.5 12.4 

. 1.5 13.1 

Cpd Power dissipation capacitance per transceiver 
Outputs enabled 

CL = 50 pF, f = 1 MHz 
Outputs disabled 

PRODUCT PREVIEW in ..... ati.n ... _0. pr.ducts 
I. tho f ..... 1Ive or dui •• ph.H of d ... l.pm •• t 
Chanctartatic ......... IIIIior ipIIcifi!:ati!m .nI """"" 
...... T .... IIIIInI ... ""' ........... rightto ....... 
or dlsclati ••• I .... pradum wIt.out .ati ... 
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MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



• 
• 
• 
• 

• 

• 

• 

• 

Independent Registers for A and B Buses 

Multiplexed Real-Time and Stored Data 

Inverting Data Paths 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

EPIC'" (Enhanced-Performance Implanted 

CMOS) 1-f-tm Process 

500-mA Typical Latch-Up Immunity at 
125c C 

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

54AC11648,74AC11648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
03457. MARCH 1990-REVISEO MAY 1990 

54AC11648 ..• JT PACKAGE 
74AC11648 ... ow OR NT PACKAGE 

(TOP VIEW) 

G CAB 
A1 SAB 
A2 B1 
A3 B2 
A4 B3 

GND B4 
GND Vee 
GND Vee 
GND B5 

A5 B6 
A6 B7 
A7 B8 
A8 CBA 

DIR SBA 

description 
54AC11648 ••• FK PACKAGE 

(TOP VIEW) 

These devices consist of bus transceiver circuits 
with 3-state outputs, D-type flip-flops, and control 
circuitry arranged for multiplexed transmission of 
data directly from the data bus or from the internal 
storage registers. Data on the A or B bus will be 
clocked into the registers on the low-to-high 
transition of the appropriate clock pin (CAB or 
CBA). The following examples demonstrate the 
four fundamental bus-management functions that 
can be performed with the octal bus transceivers 
and registers. 

Enable (8) and direction (DIR) pins are provided 
to control the transceiver functions. In the 
transceiver mode, data present at the high-

1Ij!rla5~~~~ 
4 3 2 1 282726 

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

121314 1516 1718 

B7 
B8 
CBA 
SBA 
DIR 

A7 

impedance port may be stored in either register or in both. The select controls (SAB and SBA) can multiplex 
stored and real-time (transparent mode) data. The circuitry used for select control will eliminate the typical 
decoding glitch which occurs in a multiplexer during the transition between stored and real-time data. The 
direction control determines which bus will receive data when enable G is active (low). In the isolation mode 
(control G high), A data may be stored in one register and/or B data may be stored in the other register. 

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

The 54AC11648 is characterized for operation over the full military temperature range of - 55·C to 125·C. The 
74AC11648 is characterized for operation from - 40·C to 85·C. 

EPle is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCnoN DATA 
Information current as of publication date. Products conform 10 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necesSlrl1y Include testing of all 
parameters. 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1990. Tex.slnstruments Incorporated 
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54AC11648,74AC11648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03457, MARCH 1990-REVISED MAY 1990 

~ 
14 28 16 27 15 

G DIR CAB CBA SAB SBA 
L L X X X L 

REAL·TIME TRANSFER BUS B TO BUS A 

~ 
1 14 28 16 27 15 

G DIR CAB CBA SAB SBA 
X X f X X X 
X X X f X X 
H X f f X X 

STORAGE FROM A, B, OR A AND B 

1 

G 
L 

1 

G 
L 

L 

14 

DIR 

H 

r-, r-, 
I I I I 
I III I 
I I I I 
I I I I 

~ 
28 26 

CAB CBA 
X X 

27 

SAB 
L 

lEI 

en 
:;:) 
lEI 

15 

SBA 
X 

REAL·TIME TRANSFER BUS A TO BUS B 

~ 
14 28 16 27 

DIR CAB CBA SAB 
L X H orL X 
H H or L X H 

lEI 

en 
i 

15 

SBA 
H 

X 

TRANSFER STORED DATA TO A OR B 

FIGURE 1. BUS-MANAGEMENT FUNCTIONS 

Pin numbers shown are for DW, JD, and NW packages. 
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54AC11648, 74AC11648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
03457, MARCH 199D-REVISEO MAY 1990 

FUNCTION TABLE 

INPUTS DATA I/O 
OPERATION OR FUNCTION 

G DIR CAB CBA SAB SBA Ai THRUAS BITHRU BS 

X X t X X X Input Unspecifiedt Store A, B unspecifiedt 

X X X t X X Unspecifiedt Input Store B, A unspecifiedt 

H X t t X X Input Input Store A and B Data 

H X H orL HorL X X Input Input Isolation, hold storage 

L L X X X L Output Input Real-Time B Deta to A Bus 

L L X HorL X H Output Input Stored B Data 10 A Bus 

L H X X L X Input Output Real-Time Ii Data to B Bus 

L H H orL X H X Input Output Store Ii Data to B Bus 

t The data oulput functions may be enabled by various signals at the G 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 on the clock inputs. 

logic symbol:f: logic diagram (positive logic) 

G 71,..-_-,-,"I 

OIR_14_+.L..::"I 
G ....... _-cr-

CBA_16 __ -i> OIR ..al-.=LJ-t-----------, 
SBA_1.:..5 __ -f CBA ...LU~ __ -+ ______ -I ~O------h 

CAB =::28'---_--t> 
SBA -LiI.---+-<~·n ..... ----, 

SAB.:..27~ __ ~ CAB 

r.~;.j"1~:JEl1"4r-l! SAB ..Ifio.L----t+ ...... >1~--_, 26B1 
AI-2 ......... .....:::..-I 

25 2 B2 Al 

24 
B3 

A4~5~~qr--------i-~~ 2384 L 

20 ~--------~v~--------~ 
B5 

19 
B6 

is 
B7 

17 
BS 1133~~t-------1-~~ AS':":; 

* Thissymbol is in accordance with ANSI/IEEE Std 91-1984 
and lEG Publication 617-12. 

Pin numbers shown are for OW, JT, or NT packages. 
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54AC11648,74AC11648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
03457, MARCH 199D-REVISED MAY 1990 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... - 0.5 V to 7 V 
Input voltage range, VI (see Note 1) .......................................... - 0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Note 1) ....................................... - 0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < a or VI> Vecl ............................................... ± 20 mA 
Output clamp current, 10K (Vo < a or Vo > Vecl ........................................... ± 50 mA 
Continuous output current, 10 (Vo = a to Vecl ............................................. ± 50 mA 
Continuous current through Vee or GND pins ............................................ :t 200 mA 
Storage temperature range ....................................................... - 65°C to 150°C 

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

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

recommended operating conditions 

vee Supply voltage 

VIH High-level input voHage 

VIL Low-level input voltage 

VI Input voltage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

t:.t/t:.v Input transition rise or fall rate 

TA Operating free-air temperature 

PRODU,CT PREVIEW Information concerns productl: 
In the formative or de.5gn phase of dev'lo~ent. 
Characteristic data and other apecHlC8tlons are design 
goals. Texas Instruments res.rves Jhe right to change 
or discontinue the .. products wHhout notice. 

Vee- 3V 
Vee=4.5V 

Vee=5.5V 

Vee=3V 
Vee=4.5V 

Vee=5.5V 

Vee=3V 
Vee=4.5V 

Vee=5.5V 

Vee=3V 

Vee=4.5V 

Vee=5.5V 

TEXAS ." 
INSTRUMENTS 

54AC11648 

MIN NOM MAX 

3 5 5.5 

2.1 

3.15 

3.85 

0.9 

1:~5 

... ~5 
0 <J..~~Vee 

0 _ .... '" Vee 

" ... :S" -4 

_<>.Ov -24 
"( -24 

12 

24 

24 

0 10 

-55 125 

2-18 POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

74AC11648 

MIN NOM 

3 5 

2.1 
3.15 

3.85 

0 

0 

a 
-40 

MAX 
UNIT 

5.5 V 

V 

0.9 

1.35 V 

1.65 

Vee V 

Vee V 
-4 

-24 mA 
-24 

12 

24 mA 

24 

10 nS/V 
85 ·e 



54AC11648,74AC11648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
D3457, MARCH 199O--REVISED MAY 1990 

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

TA = 25'C 54AC11648 
PARAMETER TEST CONDITIONS Vec MIN TYP MAX MIN MAX 

3V 2.9 2.9 

10H =- SOIJA 4.SV 4.4 4.4 

5.SV 5.4 5.4 

IOH=-4mA 3V 2.S8 2.4 
VOH 

4.SV 3.94 3.7 
IOH=-24mA 

S.5V 4.94 4.7 

10H =-SOmAT 5.5V 3.85 

10H =-75mAT 5.5V 

3V 0.1 ,."4).1 

10L = 50 IJA 4.5V 0.1 .:G~{,~1 
5.5V 0.1 ~':'?";\'0.1 

IOL=12mA 3V 0.36 «'" 0.5 
VOL 

4.5V 0.36 O.S 
10L= 24 mA 

S.SV 0.36 0.5 

10L=SO mAt 5.5V 1.65 

10L= 75 mAt 5.SV 

10Z I A or B ports; VI = VCC or GND 5.5V ±0.5 ± 10 

II I Control inputs VI = VCC or GND 5.5V ±0.1 ± 1 

ICC VI = VCC orGND, 10 = 0 5.5V 8 160 

Ci I Control inputs VI = VCC or GND 5V 4.S 

Co I A or B ports VI = VCC or GND SV 12 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t For 1/0 ports, the parameter 10Z includes the input leakage current. 

74AC11648 

MIN MAX 
UNIT 

2.9 

4.4 

S.4 

2.48 

3.8 
V 

4.8 

3.85 

0.1 

0.1 

0.1 

0.44 

0.44 
V 

0.44 

1.65 

±S IJA 
±1 IJA 
80 IJA 

pF 

pF 

timing requirements over recommended operating free-air temperature range, Vee = 3.3 V ± 0.3 V 
(see Note 2) 

TA=25'C 54AC11648 74AC11648 

MIN MAX MIN MAX MIN MAX 
UNIT 

fclock Clock frequency 0 40 o .. (,},'IIO 0 40 MHz 

tw Pulse duration, CAB or CBA high or low 12.5 12.sP7@· 12.5 ns 

tsu Setup time, A before CAB! or B before CBA! 6.5 ~'€ 6.5 ns 

th Hold time, A before CAB! or B after CBA! 0 "{). 0 ns 

timing requirements over recommended operating free-air temperature range, Vee = 5 V ± 0.5 V 
(see Note 2) 

TA=25'C 

MIN 

fclock Clock frequency 0 

tw Pulse duration, CAB or CBA high or low S.6 

tsu Setup time, A before CAB! or B before CBA! 4.5 

th Hold time, A before CAB! or B after CBA! 0 

NOTE 2: Load circuHs and voltage waveforms are shown in Section 1, 

PRODUCT PREVIEW Information concerns products 
in the formative or design phase of development 
CharacterIstic dati and other.poclDeatlons are design 
goals. Texas Instruments reserves the right to change 
or discontinue these products wtthoUi notice. 
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MAX 

90 

54AC11648 74AC11648 

MIN MAX MIN MAX UNIT 

0_..::t~0 0 90 MHz 

A.fJi;4.'v 5.6 ns 

~v 4.5 ns 

0 0 ns 

2·19 



54AC11648,74AC11648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03451, MARCH 199O-REVISED MAY 1990 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Note 2) 

FROM TO TA=2S"C 54ACll648 74AC11648 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN 

fmax 40 40 40 

tpLH 
AorB BorA 

3 8.7 12.6 3 15.6 3 

tpHL 3.8 9.3 14.4 3.8 17 3.8 

tpZH G AorB 5 11.1 17.2 5 21 5 

tpZL 5.2 12.8 20.5 5.2 24.7 5.2 

tPHZ 
G AorB 

4.1 7.2 9.9 4.1 11.2 4.1 

,to.2 tpLZ 3.7 6.5 9.1 3.7 3.7 

tpLH 
CBA or CAB 

4.3 10.1 15.6 4.3~~2 4.3 
AorB 

a.~~"'t0.5 tpHL 5.2 11.5 17.6 5.2 

tpLH SABorSBAt 3.7 9.1 14.1 'I(~v 17.2 3.7 

tpHL (wtth A or B high) AorB 
4.5 10.3 15.9 4.5 18.5 4.5 

tpLH SBAorSABt 3.2 8.6 13.6 3.2 16.6 3.2 
(wHh A or Blow) AorB 

tpHL 4.6 10.3 15.6 4.6 18.2 4.6 

lpZH 
DIR 

4.9 11.6 18.2 4.9 22.4 4.9 
AorB 

tpZL 5.2 14.2 21.6 5.2 24.9 5.2 

tpHZ 3.8 7.1 10.1 3.8 11.4 3.8 
DIR AorB 

tpLZ 3.5 6.5 9.3 3.5 10.6 3.5 

switching characteristics over recommended operating free-air temperature range, 
Vec = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 

MAX 

14.3 

15.9 

19.4 

23 

10.6 

9.7 

17.6 

19.4 

15.8 

17.4 

15.3 

17.1 

20.6 

24.3 

10.9 

10.1 

PARAMETER 
FROM TO TA=2S"C S4ACl1648 74ACll648 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX 

fmax 90 90 

tpLH 
AorB BorA 2.6 5.6 8.3 2.6 10.3 

tpHL 3.2 6.4 9.4 3.2 11.4 

tpZH G AorB 4.2 7.8 11.3 4.2 13.8 

tpZL 4.1 8.1 12 4.1 14.7 

tpHZ G AorB 
3.8 6.3 8.6 3.8 9.6 

tpLZ 3.5 5.7 7.8 3.5 8.8 

tpLH 
CBA or CAB 

3.6 6.9 10 3.6 12.4 
AorB 

tpHL 4.3 8 11.4 4.3 13.8 

tpLH SABorSBAt 3.1 6.2 9.2 3.1 11.3 
(with A or B high) AorB 

10.4 3.8 12.5 tpHL 3.8 7.6 

tpLH SBAorSABt 2.8 6.1 8.9 2.8 10.9 
(with A or Blow) AorB 

tpHL 3.8 7.3 10.4 3.8 1~.5 

tpZH 
DIR 

4 8 11.9 4 14.5 
AorB 

tpZL 4.1 6.4 12.7 4.1 15.5 

tpHZ 3.5 6.1 8.5 3.5 9.5 
DIR AorB 

tpLZ 3.4 5.9 7.8 3.4 8.7 

t These parameters are measured wtth the Internal output state of the storageglster oppostte to that of the bus Input. 
NOTE 2: Load circutts and voHage waveforms are shown in Section 1. 

operating characteristics, Vce = 5 V, TA = 25°C 

PARAMETER 

Cpd Power dissipation capacttance per transceivers 

PRODUCT PREVIEW Information concem. products In the 
formative or dellgn phase of development. Characteristic 
data and other specifications are design goals. Texas 
Instruments reaerves the right to change or dllcontlnue 
the •• products without notice. 
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TEST CONDITIONS 

CL= 50 pF, f= 1 MHz 

MIN MAX 

90 

2.6 9.5 

3.2 10.6 

4.2 12.8 

4.1 13.6 

3.8 9.2 

3.5 8.4 

3.6 11.4 

4.3 12.8 

3.1 10.4 

3.8 11.6 

2.8 10.1 

3.8 11.6 

4 13.4 

4.1 14.4 

3.5 9.1 

3.4 8.4 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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Inputs are TTL-Voltage Compatible 

Independent Registers for A and B Buses 

Multiplexed Real-Time and Stored Data 

Inverting Data Paths 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

EPIC'· (Enhanced-Performance Implanted 
CMOS) 1-l-Im Process 

SOO-mA Typical LatCh-Up Immunity at 
125°C 

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

54ACT11648, 74ACT11648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

54ACT11648 .•• JT PACKAGE 
74ACTll648 ••• OW OR NT PACKAGE 

(TOP VIEW) 

G 1 V 28 lCAB 
A1 2 27 ]SAB 
A2 3 26 1 B1 
A3 4 25 B2 
A4 5 24 B3 

GND 6 23 B4 
GND 7 22 Vee 
GND 8 21 Vee 
GND 9 20 B5 

A5 10 19 B6 
A6 11 18 B7 
A7 12 17 B8 
A8 13 16 CBA 

DIR 14 15 SBA 

54ACT11648 ••• FK PACKAGE 
(TOP VIEW) 

description ~lll~~~lB18 
These devices consist of bus transceiver circuits 
with 3-state outputs, Ootype flip-flops, and control 
circuitry arranged for multiplexed transmission of 
data directly from the data bus or from the internal 
storage registers. Data on the A or B bus will be 
clocked into the registers on the low-to-hlgh 
transition of the appropriate clock pin (CAB or 
CBA). The following examples demonstrate the 
four fundamental bus-management functions that 
can be performed with the octal bus transceivers 
and registers. 

Enable (G) and direction (OIR) pins are provided 
to control the transceiver functions. In the 

B1 
5432128272625 

6 

7 

8 
9 

24 

23 

22 

21 
10 20 

11 19 
121314 15161718 

transceiver mode, data present at the high-impedance port may be stored in either register or in both. The select 
controls (SAB and SBA) 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 determines which bus will receive data when enable G is active (lOW). 
In the isolation mode (control G high), A data may be stored in one register and/or B data may be stored in the 
other register. 

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

The 54ACT11648 is characterized for operation over the full military temperature range of - 55°C to 125°C. The 
74ACT11648 is characterized for operation from - 40·C to 8S·C. 

EPle is a trademark of Texas Instruments Incorporated. 

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

TEXAS ..If 
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Copyright © 1990. Texas Instruments Incorporated 
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54ACT11648,74ACT11648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03458. MARCH 1990--REVISEO OCTOBER 1990 

1 

G 
L 

1 

G 
X 
X 

H 

14 

DIR 

L 

-C 
en 
:::::I 
CI:I 

CI:I 

en 
:::::I 
CI:I 

28 16 27 15 

CAB CBA SAB SBA 

X X X L 
REAL·TIME TRANSFER BUS B TO BUS A 

14 28 16 27 15 

DIR CAB CBA SAB SBA 

X t x x X 

X x t x X 
X t t x X 

STORAGE FROM A, B, OR AAND B 

1 

G 
L 

1 

G 
L 

L 

14 

DIR 

H 

-C 
en 
:::::I 
CI:I 

1"-' 1"-' 
I I I I 
I 'II I 
I I I I 
I I I I CI:I 

en 
:::::I 
CI:I 

28 26 27 15 

CAB CBA SAB SBA 

X X L X 

REAL·TlME TRANSFER BUS A TO BUS B 

~ 
14 28 16 27 15 

DIR CAB CBA SAB SBA 

L X H orL X H 

H HorL X H X 

TRANSFER STORED DATA TO A OR B 

FIGURE 1. BUS·MANAGEMENT FUNCTIONS 

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

G DIR CAB CBA SAB 

X X t X X 

X X X t X 

H X t t X 

H X HorL HorL X 

L L X X X 

L L X HorL X 

L H X X L 

L H HorL X H 

SBA 

X 

X 

X 

X 

L 

H 

X 

X 

54ACT11648,74ACT11648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
03458 MARCH 1990-REVISEO OCTOBER 1990 

FUNCTION TABLE 

DATAI/O 
OPERATION OR FUNCTION 

A1 THRUA8 BITHRUB8 

Input Unspecifiedt Store A, B unspecifiedt 

Unspecifiedt Input Store B, A unspecifiedt 

Input Input Store A and B Data 

Input Input Isolation, hold storage 

Output Input Real·TIme B Data to A Bus 

Output Input Stored B Data to A Bus 

Input Output Real·TIme A Data to B Bus 

Input Output Store A Data to B Bus 

t The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always enabled, i.e., 
data at the bus pins will be stored on every low·to·high transHion on the clock inputs. 

logic symbol* logic diagram (positive logic) 

O .... l __ ...c...::"'! 

DIR .!:14,--+-~ 3 EN1 IBA) 

3EN2[AB) 
CBA .:.;16=--_-I>C4 

SBA.:.;15=-__ -I 

CAB ;:.28=-----__ -1> 

SAB::;27'--_-I 

A1 ;:.2 ........ --"'--1 
26 

25 

24 

23 

20 

G 

DIR 
CBA 
SBA 

CAB 

B1 SAB 

B2 

A1 
B3 

B4 

B5 ~----------~v~-----------J 

19 
B6 1111~~t-------1-~~ AS';';' 

18 
B7 1122~~t-------1-~~ A7-

17 
B8 

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

Pin numbers shown are for OW, JT, or NT packages. 
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54ACTl1648,74ACTl1648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03458. MARCH 1990-REVISEO OCTOBER 1990 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... - 0.5 V to 7 V 
Input voltage range, VI (see Note 1) .......................................... - 0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Note 1) ....................................... - 0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ............................................... ± 20 mA 
Output clamp current, 10K (VO < 0 or Vo > Vee) ........................................... ± 50 mA 
Continuous output current, 10 (VO = 0 to Vee> ............................................. ± 50 mA 
Continuous current through Vee or GND pins ............................................ :t 200 mA 
Storage temperature range ....................................................... - 6S·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 condttions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated condttions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded If the Input and output current ratings are observed. 

recommended operating conditions 

VCC Supply vottage 

V,H High-level input voltage 

V,L Low-level Input vottege 

V, Input vottege 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 
l!.I/l!.v Input transnlon rise or fall rate 

TA Operating free-air temperature 

PRODUCT PREVIEW Informltlon conceml procIuct8 In the 

:r:'::"':':'=C:::~:=~=.~==:::: 
..... rv •• the right to change or dllCOrdlnue th, .. produata 
wfthout notice. 

54ACT11648 

MIN NOM MAX 
4.5 5 5.5 

2 .;. 

~""o.8 
0 _</."<' VCC 

o . .t-' VCC 
~o\:J~ -24 

_</.'" 24 

' 0 10 

-55 125 

lExAs.Jf 
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MIN NOM MAX 
4.5 5 5.5 

2 

0.8 

0 VCC 
0 VCC 

-24 

24 

0 10 

-40 85 

UNIT 

V 
V 

V 
V 
V 

rnA 
rnA 

nsN 
·C 



54ACT11648,74ACT11648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
03458 MARCH 199(}-REVISEO OCTOBER 1990 

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

TA = 2S"C S4ACTll648 74ACTll648 
PARAMETER TEST CONDITIONS Vce MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
10H =- 50 !!A 5.5V 5.4 5.4 5.4 

4.5V 3.94 3.7 3.B 
VOH IOH=-24mA 

5.5V 4.94 4.7 4.B 

10H =-50 mAT 5.5V 3.B5 

10H =-75mAt 5.5V 3.85 

4.SV 0.1 0.1 0.1 
10L = 50 !!A 5.5V 0.1 AO.l 0.1 

4.5V 0.36 N':'.J!I.5 0.44 
VOL 10L= 24mA 5.SV 0.36 AO~vO.5 0.44 

10L= 50 mAT 5.5V ,<:oq;..T 1.65 

IOL=75 mAT 5.5V 1.65 

II I Control Inputs VI = VCC or GND 5.5V ",0.1 ",1 ;,1 

10Z I Aor B ports* VI = VCC or GND 5.5V ",0.5 ",10 ",5 

ICC VI = VCC or GND, 10 = ° 5.5V B 160 80 

.:\ICC§ 
One input at 3.4 V, 5.5V 0.9 1 1 
Other inputs at GND or VCC 

Ci I Control inputs VI = Vce or GND 5V 4.5 

Cia I A or B ports VI = Vee or GND 5V 12 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. * For I/O ports, the parameter loz includes the input leakage currren!. 
§ This is the increase in supply currentfor each inputthat is at one olthe specified TIL voltage levels rather than ° V to Vee. 

timing requirements, Vee = 5 V ± 0.5 V (see Note 2) 

TA = 2S"C 

MIN 

fclock Clock frequency ° tw Pulse duration, eAB or CBA high or low 6.7 

tsu Setup time, A before CABt or B before CBA! 5 

th Hold time, A after CAB! or B after CBA! 2 

NOTE 2: Load Clrcutt and voltage waveforms are shown In Section 1. 

PRODUCT PREVIEW Information concerns products In the 
formative or design ph ••• ofdevelopment. Characteristic data 
and other specifications ar. design goals. Texa. Inatrumanta 
reserves the right to change or discontinue the.e products 
without notice. TEXAS -If 

INSlRUMEN1S 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

MAX 

75 

S4ACTl1648 74ACTl1648 

MIN MAX MIN MAX 

° ;:;'.75 0 75 

~ 
6.7 

5 

2 

UNIT 

V 

V 

!!A 
!!A 
!!A 
mA 

pF 

UNIT 

MHz 

ns 

ns 

ns 
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54ACT11648,74ACT11648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
03458. MARCH 1990-REVISEO OCTOBER 1990 

switching characteristics over recommended operating free·alr temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 

FROM TO TA=25'C 54ACT11648 74ACT11648 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN 

fmax 75 75 

tpLH 
AorB BorA 

2.4 6.5 9.5 2.4 11.6 

tpHL 4.4 8.5 11.3 4.4 13.8 

tpZH G AorB 4.2 9.2 13 4.2 15.8 

tpZL 4.3 9.8 13.9 4.3 16.9 

tpHZ G AorB 
5.7 8.7 11.3 5.7 12.9 

tpLZ 5.3 8.1 10.5 5.3 ,.tl1.1 

tpLH 
CBAorCAB 

5.2 9.4 12 5.2",,~~9 
AorB 

~'6l';""'l6.3 tpHL 6 10.5 13.5 

tpLH SABor SBAt 4.7 8.6 11.3 "'\i'/C' 14 

tpHL (with A or B high) AorB 
3.8 8.6 12 3.8 14.3 

tPLH SBAorSABt 2.6 '7.1 10.2 2.6 12.5 
(with A or Blow) AorB 

tPHL 5.4 9.7 12.6 5.4 15.2 

tpZH 3.9 9.8 14.9 3.9 18.4 
DIR AorB 

tpZL 3.9 10.8 15.1 3.9 18.7 

tPHZ 4.5 8.2 10.6 4.5 12 
DIR AorB 

tpLZ 3.9 7.3 9.6 3.9 11.9 

t These parameters are measured wtth the Internal output state of the storage register oppostte to that of the bus Input. 
NOTE 2: Load circutts and voHage waveforms are shown in Section 1. 

operating characteristics, Vee = 5 V, T A = 25°C 

PARAMETER 

Cpd Power diSSipation capacitance per transceivers 

PRODUCT PREVIEW Information concerns products In the 

~o,:':::: C:p'!:T~c:#:~:'a~! ~=~c:r:o~~. ~=:o::~:::.:= 
reserves the rfght to chang. or discontinue these products 
without noUce. 
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TEST CONDITIONS 

f= 1 MHz 

75 

2.4 

4.4 

4.2 

4.3 

5.7 

5.3 

5.2 

6 
4.7 

3.8 

2.6 

5.4 

3.9 

3.9 

4.5 

3.9 

MAX 

10.7 

12.7 

14.6 

15.6 

12.2 

11.4 

13.7 

15.2 

12.9 

13.4 

11.5 

14.1 

16.9 

17.2 

11.5 

11.3 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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Bus Transceivers/Registers 

Independent Registers and Enables for A 
and B Buses 

Multiplexed Real-Time and Stored Data 

Inverting Data Paths 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

EPIC'· (Enhanced-Performance Implanted 
CMOS) 1-l-Im Process 

500-mA Typical Latch-Up Immunity at 
125°C 

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

54AC11651, 74AC11651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

MARCH 199()-REVISEO OCTOBER 

54ACll651 ••• JT PACKAGE 
74ACl1651 •.• OW OR NT PACKAGE 

(TOP VIEW) 

GAB 1 

A3 
A4 

GND 6 

AS 
A6 
A7 
A8 

GBA 

CAB 

SAB 

B1 
82 

B3 
B4 
Vee 
Vee 
B5 
86 
B7 

B8 
CBA 

SBA 

54AC11651 ••• FK PACKAGE 

(TOP VIEW) 

~1a~~~:£18 
description 

4321282726 
These devices consist of bus transceiver circuits, 
D-type flip-flops, and control Circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the internal storage registers. 
Enables GAB and GBA are provided to control the 
transceiver functions. SAB and SBA control pins 
are provided to select whether real-time or stored 
data is transferred. The circuitry used for select 
control eliminates the typical decoding glitch that 
occurs in a multiplexer during the transition 
between stored and real-time data. A low input 

B1 
SAB 

CAB 

GAB 

A1 
A2 
A3 

5 25 B7 
6 

7 

8 

9 

24 B8 
23 CBA 

22 SBA 
21 GBA 

10 20 

11 19 
121314 1516 1718 

level selects reaHime data and a high selects stored data. Figure 1 illustrates the four fundamental 
bus-management functions that can be performed with the octal bus transceivers and registers. 

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 pins (CAB or CBA) 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 GAB and GBA. In this configuration, each output reinforces its input. Thus, when all 
other data sources to the two sets of bus lines are at high impedance, each set of bus lines remains at its last 
state. 

The 54AC11651 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
74AC11651 is characterized for operation from - 40°C to a5°C. 

EPle is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this dGCum,nl contllnl PROOUcnoN DATA 
Informltfon current II of pubitellion date. Produc.. oonform to =-:..on:'::'::g -::. ~J':::;'mt:~tear.g..;-:,., 
p.nunefers. 
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54AC11651, 74AC11651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
03444, MARCH 1990--REVISEO OCTOBER 1990 

<C 
III 

iil 

GAB GBA CAB CBA SAB SBA GAB GBA CAB CBA SAB SBA 

2·28 

L L X X X L H H X X L X 

GAB 

X 

L 

L 

REAL·TlME TRANSFER BUS B TO BUS A REAL·TIME TRANSFER BUS A TO BUS B 

'--v--" '--v--" 

GBA CAB CBA SAB SBA GAB GBA CAB CBA SAB SBA 

H X X X H L H orL HorL H H 

X X I X X 
H I X X 
STORAGE FROM A AND/OR B TRANSFER STORED DATA TO A AND/OR B 

Figure 1. Bus Transfer Diagram 
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INPUTS 

GAB GBA CAB CBA SAB 

L H HorL HorL X 

L H f f X 
X H f HorL X 
H H f f X* 
L X HorL t X 
L L f f X 

L L X X X 
L L X HorL X 
H H X X L 

H H HorL X H 

H L HorL HorL H 

SBA 

X 
X 
X 
X 
X 

X* 
L 

H 

X 
X 

H 

54AC11651, 74AC11651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

03444. MARCH 199D-REVISEO OCTOBER 1990 

FUNCTION TABLE 

DATA 1/0 
OPERATION OR FUNCTION 

A1THRUA8 B1 THRU B8 

Input Input Isolation 

Input Input Store A and B Data 

Input Unspecifiedt Store A, Hold B 

Input Output Store A in both registers 

Unspecifiedt Input Hold A, Siore B 

Output Input Siore B in both registers 

Output Input Real-lime B dala to A Bus 

Output Input Stored B Data to A Bus 

Input Output Real-lime A Data to B Bus 

Input Output Stored A Data to B Bus 

Output Output Stored A Data to B Bus and 

Stored B Data to A Bus 

t The data output functions may be enabled or disabled by various signals at the GAB or GBA Inputs. Data Input functions are always enabled, 
i.e., data at the bus pins will be stored on every low-Io-high transition on the clock inputs. * Select control = L: ciocks can occur simultaneously. Select control = H: clocks must be staggered in order to load both registers. 

logic symbol§ 

GBA~14~~~~~U----' 
1 

GAB----I 
CBA..;.1.:.-6 __ -I:> 
SBA_1_5 __ -t 

CAB .::2.:.-8 __ -I:> 
SAB _2_7 __ -t 

44~~~--------1-~~24 M";" B3 

55~~~--------1-~~23 A4'::' B4 

AS .!11!..e----4----------j~1-+~19 B6 

112:~~qr--------1_~~16 A7":': B7 

11:3~~~--------_t~~~17 A6- B8 

§This symbol Is in accordance with ANSI/IEEE SId 91-1984 and lEG Publication 617-12. 
Pin numbers shown are for OW, JT, or NT packages. 
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54AC11651,74AC11651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
03444, MARCH 199O-REVISEO OCTOBER 1990 

logic diagram (positive logic) 

GBA 14 

t---+--i >---4-1,+-... ..,2,,-6 B1 

25 B2 

A3~ ~B3 
A4~ 7 CHANNELS IDENTICAL 14 ~ : B4 
A5~ TO CHANNEL 1 ABOVE ~ B5 

A6~ RB6 
A7~ ..--1!B7 
A8~ _________ ~B8 

Pin numbers shown are for DW, JT, or NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... - 0.5 V to 7 V 
Input voltage range, VI (see Note 1) .......................................... - 0.5 V to Vee + 0.5 V 
Output voltage range, Va (see Note 1) ....................................... - 0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI> Vee> .............................................. ± 20 mA 
Output clamp current, 10K (VA < 0 or Va> Vee> .......................... ,............... ± 50 mA 
Continuous output current, 10 (VA = 0 to Vee> ............................ ,............... ± 50 mA 
Continuous current through Vee or GND pins ............................................ ± 200 mA 
Storage temperature range ....................................................... - 65°C to 150°C 

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

NOTE 1: The input and output voltage ratings may be exceeded ~ the input and output current ratings are observed. 
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recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

Ill/Ilv Input transition rise or fall rate 

TA Operating free-air temperature 

PRODUCT PREVIEW InformlUon concemt products In III. formaU .. or 
dellgn phase 01 developmenL ClNlflctedlPc data.nd oUter l"oHlc,HoM 
:~:c!~~u~r::.p:~:!t!n==n.:~ Ihe right to chlnge or 

54AC11651, 74AC11651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

03444, MARCH 199o-REVISEO OCTOBER 1990 

54ACl1651 

MIN NOM MAX 
3 5 5.5 

Vee=3V 2.1 

Vee=4.5V 3.15 

Vee=5.5V 3.85 

Vee=3V 0.9 

Vee=4.5V _~35 

Vee=5.5V ~~.65 

0 

Ob 
Vee=3V -<:;;" 
Vee=4.5V ",<l:-" 
Vee=5.5V 

Vee=3V 

Vee=4.5V 

VCC=5.5V 
0 

-55 

TEXAS .If 
INSIRUMENlS 

~v Vee 

Vee 
-4 

-24 

-24 

12 

24 

24 

10 

125 

74ACl1651 

MIN NOM MAX 
3 5 5.5 V 

2.1 

3.15 V 

3.85 

0.9 

1.35 V 

1.65 

0 Vee V 

0 Vee V 

-4 

-24 mA 

-24 

12 

24 mA 

24 

0 10 nsN 

-40 85 ·C 
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54AC11651,74AC11651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

03444, MARCH 199o-REVISED OCTOBER 1990 

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

PARAMETER TEST CONDITIONS 
TA=25"C 54AC11651 

vCC 
MIN TYP MAX M.lN MAX 

3V 209 209 

IOH=-5011A 405 V 404 4.4 

505V 504 5.4 

IOH=-4mA 3V 2058 204 
VOH 

405V 3094 307 
IOH=-24mA 

505V 4094 407 

IOH=-50mAt 505V 3085 

IOH=-75mAT 505V 

3V 001 001 

IOL = 50 I1A 405V 001 .,V;P01 

505V 001 _o'l..\{G-0001 

IOL=12mA 3V 0036 «'.."<J:.~ 005 
VOL 

405V 0036 '" 005 
IOL=24mA 

505 V 0036 005 

10L = 50 mAt 505V 1065 

10L= 75 mAt 505V 

IOZ I A or B ports* VI = VCC or GND 505V ",005 ",10 

II I Control inputs VI = VCC or GND 505V ",001 ",1 

ICC VI = VCC orGND, 10 =0 505V 8 160 

Ci I Control inputs VI = VCC or GND 5V 405 

Cio I A or B ports VI = VCC or GND 5V 10 

t Not more than one output should be tested at a tIme, and the duration of the test should not exceed 10 mso 
t For I/O ·ports, the parameter 10Z includes the input leakage current. 

74AC11651 

MIN MAX 
UNIT 

209 

404 

504 

2.48 

308 
V 

408 

3085 

001 

001 

001 

0044 

0044 
V 

0044 

1065 

",5 I1A 
",1 I1A 
80 I1A 

pF 

pF 

timing requirements over recommended operating free-air temperature range, Vee = 3.3 V ± 0.3 V 
(unless otherwise noted) (see Note 2) 

TA=25'C 54AC11651 74AC11651 

MIN MAX MIN MAX MIN MAX 
UNIT 

fclock Clock frequency 0 45 0~45 0 45 MHz 

tw Pulse duration, CAB or CBA high or low 10 L~v..","" 10 ns 

tsu Setup time, A before CAB I or B before CBA I 605 h~'W'· 605 ns 

th Hold time, A after CABI or B after CBM 0 <lo 0 ns 

timing requirements over recommended operating free-air temperature range, Vee = 5 V ± 0.5 V 
(unless otherwise noted) (see Note 2) 

TA=25"C 

MIN MAX 

fclock Clock frequency 0 90 

tw Pulse duration, CAB or CBA high or low 505 

tsu Setup time, A before CABI or B before CBAI 405 

th Hold time, A after CABI or B after CBA I 005 

NOTE 2: Load c"cutt and voltage waveforms are shown In Section 10 
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54AC11651 74AC11651 
UNIT 

MIN MAX MIN MAX 

0,('1- 90 0 90 MHz 

~./b'l..~~ 505 ns 

<')~' 405 ns 

<{I:5 005 ns 



54AC11651, 74AC11651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

03444, MARCH 1990-REVISEO OCTOBER 1990 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3,3 V ± 0.3 V (unless otherwise noted) (see Note 2) 

PARAMETER 
FROM TO TA = 2S'C 54AC11651 74AC116S1 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN 

fmax 45 45 45 

tPLH 3.2 7.7 12.1 3.2 15.4 3.2 
AorB BorA 

4.3 9.5 14.6 4.3 17.2 4.3 tpHL 

tpLH 4.6 9.8 15 4.6 15.8 4.6 
CBAorCAB AorB 

5.4 11.5 17.5 5.4 20.5 5.4 tPHL 

tPLH SBAorSABt 3.8 8.6 13.3 3.8 16.9 . 3.8 

tpHL with A or B high 
AorB 

4.8 10.2 15.5 4.8 18.2 4.8 

, tpLH SBAor SABt 3.4 8.1 12.7 

~6 
3.4 

tPHL with A or Blow 
AorB 

5 10.3 15.5 8.2 5 

tpZH 
GBA 

4.6 9.8 14.9 18.4 4.6 

tpZL 
A 

5.3 12.1 18.9 ~.3 23.2 5.3 

tpHZ 
GBA 

4.4 6.6 8.8 4.4 9.5 4.4 
A 

3.8 5.8 7.8 3.8 8.3 3.8 tpLZ 

tpZH 4.9 10.2 15.5 4.9 19.2 4.9 

tpZL 
GAB B 

5.5 12.2 18.8 5.5 22.9 5.5 

tpHZ 4.4 6.7 8.9 4.4 9.6 4.4 
GAB B 

3.5 5.7 7.8 3.5 8.2 3.5 tPLZ 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 

MAX 

14 

16.1 

17.2 

19.2 

15.3 

17.1 

14.6 

17.1 

16.9 

21.3 

9.2 

8.1 

17.6 

21.2 

9.3 

8 

PARAMETER FROM TO TA = 2S'C S4AC116S1 74AC11651 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX 

fmax 90 90 

tpLH 2.6 5.3 8 2.6 9.9 
AorB BorA 

tpHL 3.5 6.5 9.4 3.5 11.3 

tpLH 3.8 6.8 10 3.8 12.4 
CBA or CAB AorB 

4.7 13.8 tpHL 8.1 11.5 4.7 

tpLH SAB or SBAt 3.2 6 8.8 3.2 ,( 11 

with A or B high 
AorB 

10.1 3.'k'.V~12 tpHL 3.9 7 

tpLH SAB or SBAt 2.9 5.7 8.5 ~~0.4 
AorB 

tpHL with A or Blow 4.1 7.2 10.3 «»v 12.3 

tpZH 
GBA 

3.9 6.9 9.8 3.9 12 
A 

11 4.2 13.7 tpZL 4.2 7.6 

tpHZ 
GBA A 

4.1 5.9 7.6 4.1 8.2 

tpLZ 3.5 5.2 6.8 3.5 7.4 

tpZH 4.2 5.9 10.4 4.2 12.9 
GAB B 

tpZL 4.5 8 11.4 4.5 14 

tPHZ GAB B 
4.2 6 7.8 4.2 8.4 

tpLZ 3.3 5.1 6.9 3.3 7.3 

t These parameters are measured with the Internal output state of the storage register opposite to that of the bus Input. 
NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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MIN MAX 

90 

2.6 9.1 

3.5 10.5 

3.8 11.4 

4.7 12.8 

3.2 10.1 

3.9 11.2 

2.9 9.5 

4.1 11.4 

3.9 11.1 

4.2 12.5 

4.1 8 

3.5 7.1 

4.2 11.8 

4.5 12.9 

4.2 8.2 

3.3 7.2 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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54AC11651, 74AC11651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

, 
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operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipalion capacilance per Iransceiver CL = 50 pF, f = 1 MHz 

TEXAS -If. 
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• Inputs are TTL-Voltage Compatible 

• Bus Transceivers/Registers 

• Independent Registers and Enables for A 
and B Buses 

• Multiplexed Real-Time and Stored Data 

• Inverting Data Paths 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC'· (Enhanced-Performance Implanted 
CMOS) 1-f.tm Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

54ACT11651, 74ACT11651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

, MARCH 1990-REVISED OCTOBER 1990 

54ACTl1651 .•. JT PACKAGE 
74ACT11~1 ••• ow OR NT PACKAGE 

{TOP VIEW) 

GAB 

A1 

A2 
A3 

A4 

GND 

A6 

A7 

A8 

GBA 

28 

27 

26 

25 

24 

23 

22 
21 

20 

19 

18 

17 

16 

15 

CAB 

SAB 

B1 

B2 

B3 

B4 

Vee 
Vee 
B5 

B6 

B7 

B8 

CBA 

SBA 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mll 
DIPs 

54ACTl1651 •.. FK PACKAGE 

{TOP VIEW) 

~1a1ii~~IB~ 

description 

These devices consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the internal storage registers. 
Enables GAB and GBA are provided to control the 
transceiver functions. SAB and SBA control pins 
are provided to select whether real-time or stored 
data is transferred. The circuitry used for select 
control eliminates the typical decoding glitch that 
occurs in a multiplexer during the transition 
between stored and real-time data. 

4321282726 
5 25 

6 24 

7 23 

8 22 
9 

10 
21 

20 
11 19 

121314 15161718 

A low input level selects real-time data and a high selects stored data. Figure 1 Illustrates the four fundamental 
bus-management functions that can be performed with the octal bus transceivers and registers. 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 pins 
(CAB or CBA) 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 GAB 
and GBA. In this configuration, each output reinforces its input. Thus, when all other data sources to the two 
sets of bus lines are at high impedance, each set of bus lines remains at its last state. 

The 54ACT11651 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
74ACT11651 is characterized for operation from - 40°C to 85°C. 

EPle is a trademark of Texas Instruments Incorporated. 
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GAB 
L 

GAB 
X 

L 

L 

2-36 

1"-' 1"-' 
I I I I 
I 'II I 
I I I I 

<C III <C I I I I III 
en en en en 
:;) :;) :;) :;) 

III III III III 

'-v---' '-v---' 

GBA CAB CBA SAB SBA GAB GBA CAB CBA SAB SBA 
L X X X L H H X X L X 

REAL·TIME TRANSFER BUS B TO BUS A REAL·TIME TRANSFER BUS A TO BUS B 

'-v---' 

GBA CAB CBA SAB SBA GAB GBA CAB CBA SAB SBA 
H X X X H L HmL HmL H H 

X X X X 

H X X 

STORAGE FROM A AND/OR B TRANSFER STORED DATA TO A AND/OR B 

Figure 1. Bus Transfer Diagram 
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INPUTS 

GAB GBA CAB CBA SAB 

L H H orL HorL X 
L H ! ! X 
X H ! H orL X 
H H ! ! xt 
L X H orL ! X 
L L ! ! X 
L L X X X 
L L X HorL X 
H H X X L 

H H H orL X H 

H L H or L H orL H 

SBA 

X 
X 
X 
X 
X 

X* 
L 

H 

X 
X 
H 

54ACT11651, 74ACT11651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

03445, MARCH 1990-REVISEO OCTOBER 1990 

FUNCTION TABLE 

DATA 1/0 
OPERATION OR FUNCTION 

A1 THRUAS B1 THRU B8 

Input Input Isolation 

Input Input Store A and B Data 

Input Unspecniedt Store A, Hold B 

Input Output Store A In both registers 

Unspecifiedt Input Hold A, Store B 

Output Input Store B in both registers 

Output Input Real-Time B data to A Bus 

Output Input Stored B Data to A Bus 

Input Output Real-Time Ii. Data to B Bus 

Input Output Stored Ii. Data to B Bus 

Output Output Stored A Data to B Bus and 

Stored B Data to A Bus 

t The data output functions may be enabled or disabled by various signals at the GAB or GBA 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. * Select control = L: clocks can occur simultaneously. Select control = H: clocks must be staggered in order to load both registers. 

logic symbol§ 

GBA~14~~~~IBJ~---' 
GAB..;l----t 

16 
CBA----t>C4 
SBA ..;1.::.5 __ -1 

28 
CAB----t> 
SAB .:;2.:..7 __ -1 

A2 ~3~",-""q--~L---1--+ .... ~2~5 B2 

44~~~---------t~~~24 A3":' B3 

55~~~---------t~~~23 A4"::' B4 

1110~~~---------t~~~20 A5- B5 

11'1~~~---------t~~~19 A6-'- B6 

11:2~~~---------t~~~18 A7-" B7 

11:3~~~--------~~~~17 AS- BS 

§ This symbol is in accordance wnh ANSI/IEEE SId 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for DW, JT, and NT packages. 
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54ACT11651 , 74ACT11651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

03445, MARCH 199O-REVISEO OCTOBER 1990 

logic diagram (positive logic) 

26 81 

25 82 

A3~ ~83 
~ ~ 

A4 10 ~ ~ I 7 CHANNELS IDENTICAL 1- ~ 20 B4 
A5~ TO CHANNEL 1 ABOVE --=- B5 
A6~ ~B6 
A7~ ,..,.1!! 87 
AB~ _________ ~BB 

Pin numbers shown are for OW, JT, or NT packages, 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee ", .. " ...... "" ........... , ....... , ......... , ........ ". - 0.5 V to 7 V 
Input voltage range, VI (see Note 1) ...... "" ............... " ........ ,.,.", - 0,5 V to Vee + 0.5 V 
Output voltage range, Va (see Note 1) ,'.',."",.""",.".""'.',."",,, - 0.5 V to Vee + 0,5 V 
Input clamp current, 11K (VI < 0 or VI> vecl """.""."""".,,,,, .. ,,,,,,,,,,,,, . , ,,, :!: 20 mA 
Output clamp current, 10K (VA < 0 or Va> Vee) """""""""""""""""'''''''' :!: 50 mA 
Continuous output current, 10 (VA = 0 to Vee) """""'''''''''''''''''''''''''''''''''' :!: 50 mA 
Continuous current through Vee or GND pins "" .. ""."""", .... ",."""",.",," :!: 200 mA 
Storage temperature range ., .. ' .. ",." ....... ""., ....... ".,,,.,.,.,,,,,, .. ',, - 65°C to 150°C 

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

NOTE 1: The input and output voltage ratings may be exceeded H the input and output current ratings are observed, 
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54ACT11651, 74ACT11651 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

03445, MARCH 199C1-REVISEO OCTOBER 1990 

recommended operating conditions 

SN54ACTll651 SN74ACT11651 

MIN NOM MAX MIN NOM MAX UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input vottage ,«,"fJ.8 0.8 V 

VI Input vottege 0 h~7Vee 0 Vee V 

Vo Output voltage 0 _"-. '( Vee 0 Vee V 

10H High-level output current "'~v -24 -24 rnA 

10L Low-level output current h Cr 24 24 mA 

Ill/lI.v Input transition rise or fall rate '( 0 10 0 10 nsN 

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

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

TA=25'C 54ACTll651 74ACTll651 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX MIN 

4.5V 4.4 4.4 4.4 
IOH=-50iJA 5.5V 5.4 5.4 5.4 

IOH=-24mA 
4.5V 3.94 3.7 3.8 

VOH 
5.5V 4.94 4.7 4.8 

10H=-50mAt 5.5V 3.85 

IOH=-75rnAt 5.5V 3.85 

10V 50 iJA 
4.5V 0.1 0.1 

5.5V 0.1 ... v~·l 

IOL=24mA 
4.5V 0.36 ,..<:.j"{t,,:fi.5 

VOL 
5.5 V o~;..«;' 0.5 0.36 

10L = 50 mAT 5.5V " 1.65 

10L= 75 mAT 5.5V 

10Z I A or B partsi VI = Vec or GND 5.5V ±0.5 ± 10 

II I Control Inputs VI = Vce or GND 5.5V ±0.1 ±1 

ICC VI = VCC orGND, 10 =0 5.5V 8 160 

Illce+ VI = Vce or GND 5.5V 0.9 1 

Ci I Control inputs VI = Vee or GND 5V 4.5 

eio I AorBports VI = Vcc or GND 5V 10 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. * This is the increase in supply current for each input that is at one of the specHied TTL voltage levels rather than 0 V to Vcc. 
§ For I/O ports, the parameter 10Z includes the input leakage current. 

MAX 

0.1 

0.1 

0.44 

0.44 

1.65 

±5 

±1 

80 

1 

UNIT 

V 

V 

iJA 

iJA 

iJA 
rnA 

pF 

pF 

timing requirements over recommended operating free-air temperature range, Vee = 5 V :I: 0,5 V 
(unless otherwise noted) (see Note 2) 

TA=25'C 

MIN MAX 

fclock elock frequency 0 90 

tw Pulse duration, eAB or eBA high or low 5.5 

tsu Setup time, A before CABt or B before eBA t 4.5 

th Hold time, A after eABt or B after eBAt 2 

NOTE 2: Load CirCUit and voltage waveforms are shown In Section 1. 
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54ACT11651 74ACT11651 
UNIT 

MIN MAX MIN MAX 

o ,v"\90 0 90 MHz 

5A)~~' 5.5 ns 

~'YtKP- 4.5 ns 

"2 2 ns 
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switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 

FROM TO TA = 25°C 54ACT11651 74ACT11651 
PARAMETER 

(INPUl) (OUTPUl) MIN TYP MAX MIN MAX 

fmax 90 90 

tpLH 
AorB BorA 

2,6 5,6 8,9 2,6 10,7 

tpHL 4,7 7,7 10,7 4,7 12,8 

tpLH AorB 
5,5 8,4 11,2 5,5 13,8 

tpHL 
CBAorCAB 

6,3 9,5 12,7 6,3 15,3 

tpLH SBAorSABT 
AorB 

4,8 7,6 10,4 4,8 12,9 

wtlh A or B high 4,1 {,,-:\S,3 tpHL 4,1 7,7 11,2 

tpLH SBAorSABT 3 6,2 9,3 .~::),:!"jit,3 
tpHL with A or Blow 

AorB 
5,6 8,7 11,7 <)~'14,1 

tpZH 
GBA 

4 7,4 10,7 q'l 12,9 

tpZL 
A 

4,3 8,2 11,9 4,3 14,5 

tpHZ 
GBA 

5,9 7,7 9,5 5,9 10,4 

tpLZ 
A 

5,1 6,9 8,7 5,1 9,6 

tpZH 
GAB B 

5,9 9 12,1 5,9 15,1 

tpZL 6,4 9,8 13,2 6,4 16,3 

tpHZ 
GAB 

4,7 7,1 9,5 4,7 10,7 
B 

tpLZ 3,8 6,1 8,4 3,8 9,1 

t These parameters are measured wtlh the Internal output state of the storage regIster opposHe to that of the bus Input 
NOTE 2: Load circutls and voltage waveforms are shown in Section 1, 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER 

Cpd Power dissipation capactlBnce per gate 

TEXAS ..If 
INSJRUMENlS 

TEST CONDITIONS 

f=1 MHz 
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MIN MAX 

90 

2,6 9,9 

4,7 11,9 

5,5 12,7 

6,3 14,1 

4,8 11,8 

4,1 12,4 

3 10,4 

5,6 13 

4 11,9 

4,3 13,3 

5,9 10 

5,1 9,2 

5,9 13,7 

6,4 14,9 

4,7 10 

3,8 8,8 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



• 
• 

• 
• 

• 

• 

• 

Bus Transceivers/Registers 

Independent Registers and Enables for A 
and B Buses 

Multiplexed Real-Time and Stored Data 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-.... m Process 

500-mA Typical LatCh-Up Immunity at 
125°C 

54AC11652, 74AC11652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
DECEMBER 19S9-REVISED OCTOBER 1990 

54AC11652 ••• JT PACKAGE 
74AC11652 ••• OW OR NT PACKAGE 

(TOP VIEW) 

eAB 
A1 SAB 

B1 
B2 

A4 B3 
GND B4 
GND vee 
GND vee 

B5 
A5 B6 
A6 B7 
A7 B8 
A8 eBA 

SBA 
• Package Options Include Plastic "Small 

Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic DIPs 

GBA 

54AC11652 ... FK PACKAGE 

(TOP VIEW) 
description 

These devices consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the internal storage registers. 
Enables GAB and GBA are provided to control the 
transceiver functions. SAB and SBA control pins 
are provided to select whether real-time or stored 
data is transferred. 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. A low input 
level selects real-time data, and a high selects 
stored data. Figure 1 illustrates the four 
fundamental bus-management functions that can 
be performed with the octal bus transceivers and 
registers. 

UU 
Nt')q- UUlll<O 
IDIDID»IDID 

4 3 2 1 282726 

5 25 

6 24 

7 23 

8 22 

10 

11 

12131415161718 

21 

20 

19 

Data on the A or B data bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the 
appropriate clock pins (CAB or CBA) 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 GAB and GBA. In this configuration, each output reinforces its input. Thus, when all 
other data sources to the two sets of bus lines a,re at high impedance, each set of bus lines will remain at its last 
state. 

The 54AC11652 is characterized for operation over the full military temperature range of - 55°C to 125°C.The 
74AC11652 is characterized for operation from - 40°C to 85°C. 

EP)C is a trademark of Texas Instruments Incorporated. 

Copyright © 1990. Texas Instruments Incorporated 
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54AC11652, 74AC11652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03107. DECEMBER 1989-REVISED OCTOBER 1990 

'-\-' 
GAB GBA CAB CBA SAB SBA 

L L X X X L 

REAL·TIME TRANSFER 
BUS BTO BUSA 

'-v-.i 
GAB GBA CAB CBA SAB SBA 

X H t X X X 
L X X X X 
L H X X 

STORAGE FROM 
AANDIOR BI 

~-

GAB GBA CAB CBA SAB SBA 
H H X X L X 

REAL·TIME TRANSFER 
BUSATOBUS B 

'-..,,......... 

GAB liBA CAB CBA SAB SBA 
H L HorLHorL H H 

TRANSFER STORED DATA 
TO A ANDIOR B 

FIGURE 1. BUS TRANSFER DIAGRAM 

TEXAS ." 
INSTRUMENTS 

2-42 POST OfFICE BOX 666303 • DALLAS. TEXAS 75285 



INPUTS 

GAB GBA CAB CBA SAB 

L H HorL HorL X 
L H t t X 

X H t HorL X 

H H t t xl 
L X H or L t X 
L L t ! X 
L L X X X 
L L X HorL X 
H H X X L 

H H HorL X H 

H L HorL HorL H 

SBA 

X 
X 
X 

X 

X 

X* 
L 

H 

X 
X 

H 

54AC11652,74AC11652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
03107. DECEMBER 198!1-REVISED OCTOBER 1990 

FUNCTION TABLE 

DATAI/Ot 
OPERATION OR FUNCTION 

A1 THRU A8 B1 THRU B8 

Input 
Isolation 

Input 
Store A and B Data 

Input Unspecifiedt Store A, Hold B 

Input Output Store A in both registers 

Unspecifiedt Input Hold A, Store B 

Output Input Store El in both registers 

Output 
Rea'-Time B Data to A Bus 

Input 
Stored B Data to A Bus 

Real-Time A Data to B Bus 
Input Output 

Stored B Data to B Bus 

Output Output 
Stored A Data to B Bus and 

Stored B Data to A Bus 

t The data output functions may be enabled or disabled by vanous signals at the GAB or GBA Inputs. Data inPut functions 
are alwavs enabled, i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 

:I: Select control = L: clocks can occur simultaneously. 
Select control = H: clocks must be staggered in order to load both registers. 

logiC symbol§ logic diagram (positive logic) 

G8A 
1141 

EN1 [BAI 

GAB 
111 EN2 lAB] 

CBA 
1161 

C4 

SBA 
1151 

G5 

CAB 
1281 

C6 

SAB 
1271 

121 
A1 

1281 
Bl 

131 1251 
A2 B2 A1 

141 1241 
A3 B3 

151 1231 
A4 B4 

1101 1201 
A5 B5 

1111 1191 
A6 B6 

1121 1181 
A7 B7 

1131 1171 
A8 B8 

§ This symbol is in accordance with ANSI!1EEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for OW, JT, and NT packages. 
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54AC11652, 74AC11652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03107, DECEMBER. 1989-REVISEO OCTOBER 1990 

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

Supply voltage range, VCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • . . •• -O.S V to 7 V 
Input voltage range, VI (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .. -O.S V to VCC+O.S V 
Output voltage rimge, Vo (see Note 1) . . . . • . . • . . . . . . • . . . . . . . . . • . . . . .• -O.S V to VCC+O.S V 
Input clamp current, 11K (VI < 0 or VI > VCC) . . . . . . • . . . . . . . • . . . . . • . . • . . . . . • . . . . .. ±20 mA 
Output clamp current, 10K 'YO < 0 or Vo > VCC) •......•..•..................... ±SO rnA 
Continuous output current, 10 'YO = 0 to VCC) . . . . . . . .. . . • . . . . . . . . . . . . . . . . . . . . . .. :tSO rnA 
Continuous current through VCC or GND pins. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ±200 rnA 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . .. • . . . . . . . . • . . . . .. -65°C to 1S0·C 

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

NOTE 1: The input and output vottage ratings may be exceeded provided the Input and output current ratings are observed. 

recommended operating conditions 

Vee Supply voltage 

VIH High-level Input vottage 

VIL Low-level input voltage 

VI Input voltage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

Ilt/Ilv Input transition rise or fall rate 

TA Operating free-air temperature 

r.R~.Uf.1"::::::E: ~'::i:·:::':D:r=.r= 
Chlra""" data .nd otIiir ipao:ifi!=aIIolII Ira dtsIgn 
gaols. r .... 11IIInHIHI1IIS r_ tho right to ct. •• 
Dr discOnti.u. these products without notice. 

54AC11652 

MIN NoM MAX 

3 5 5.5 
Vee = 3V 2.1 
Vee = 4.5V 3.15 
Vee = 5.5V 3.85 

Vee =3v 0.9 
Vee - 4.5 V 1.35 
Vee = 5.5 V .,. 1.65 

0 !<i Vee 
0 i!.! Vee 

Vee = 3V <:( -4 

Vee = 4.5 V -~ 24 
Vee - 5.5 V /it -24 

Vee = 3V ~ 12 

Vee = 4.5 V 24 
Vee = 5.5 V 24 
Control pins 0 5 
Data 0 10 

-55 125 
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74ACII652 

MIN NOM MAX 
3 5 5.5 

2.1 
3.15 
3.85 

0.9 
1.35 
1.65 

0 Vee 
0 Vee 

-4 
-24 
-24 

12 
24 
24 

0 5 
0 10 

-40 85 

UNIT 

V 

V 

V 

V 
V 

mA 

rnA 

nsN 

·e 



54AC11652, 74AC11652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
03107. DECEMBER 1989-REVISED OCTOBER 1990 

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

TA = 25°C 54ACl1652 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX 

3V 2.9 2.9 

10H ~ -50 ~A 4.5 V 4.4 4.4 

5.5 V 5.4 5.4 

10H - -4 mA 3V 2.58 2.4 
VOH 4.5 V 3.94 3.7 

10H ~ -24mA 
5.5 V 4.94 4.7 

10H ~ -50 mAt 5.5 V 3.85 

10H ~ -75 mAt 5.5 V 

3V 0.1 0.1 

10L ~ 50 ~A 4.5 V 0.1 0.1 

5.5 V 0.1 :' 0.1 

10L ~ 12 mA 3V 0.36 
" 

0.5 
VOL 4.5 V 0.36 .:' 0.5 

10L ~ 24mA 
5.5 V 0.36 0.5 

10L ~ 50 mAt 5.5 V .~ .. " 1.65 

10L ~ 75 mAt 5.5 V 
.. '" 

10Z* I A or B ports Vo - VCC or GND 5.5 V ±0.5 ". ±10 

II I Control pins VI ~ VCC or GND 5.5 V ±0.1 ±1 

ICC 
VI - VCC or GND, 
10 ~ ° 5.5 V 8 160 

Ci I Control pins VI ~ VCC or GND 5V 4.5 

Cia IAor B ports Vo - VCC or GND 5V 12 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

:I: For 1/0 ports, the parameter 10Z includes the input leakage current. 

timing requirements over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Note 2) 

PARAMETER 
TA = 25°C 54ACl1652 

MIN MAX MIN MAX 

fclock Clock frequency 0 65 ° ·.65 

tw Pulse duration, CAB or CBA high or low 7.7 7,~:;',t 

~- Setup time, A before CAB! or B before CBA! 6 :i'.~':· 
th Hold time, A after CAB! or B after CBA! 1 1 

timing requirements over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 

TA - 25°C 
PARAMETER 

MIN MAX 

fclock Clock frequency 0 105 

tw Pulse duration, CAB or CBA high or low 4.8 

tsu Setup time. A before CAB! or B before CBA! 4.5 

th Hold time. A after CAB! or B after CBA! 1 

NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 

rnR~~euf:r::t'~!E= ~::i~~a~i:~s~o:f8J;=er!:~~~\~ 
Characteristic data and other specifications are design 
goals. Texas Instruments reserves the right to change 
or discontinue these products without notice. 
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54ACl1652 

MIN MAX 

0 105 

4.8,:.;' .• ' .. 

~,$)::' 
1" 

74ACl1652 
UNIT 

MIN MAX 

2.9 

4.4 

5.4 

2.48 

3.8 
V 

4.8 

3.85 

0.1 

0.1 

0·1 
0.44 

0.44 
V 

0.44 

1.65 

±5 ~A 

±1 ~ 

80 ~ 

pF 

pF 

74ACl1652 
UNIT 

MIN MAX 

0 65 MHz 

7.7 ns 

6 ns 

1 ns 

74ACl1652 
UNIT 

MIN MAX 

1 105 MHz 

4.8 ns 

4.5 ns 

1 ns 
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54AC11652,74AC11652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
03107, DECEMBER 19S9-REVISED OCTOBER 1990 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Note 2) 

---
PARAMETER I FROM TO TA - 25'C 54ACl1652 74ACl1652 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN 

fmax 65 65 65 

lPLH 
Aor B BorA 

2.9 8.5 11.1 2.9 13.9 2.9 

tpHL 3.9 10.3 12.9 3.9 14.9 3.9 

tpLH 4.3 11.2 14.3 4.3 17.6 4.3 
CBA or CAB AorB 

tpHL 5.3 13.1 16.2 5.3 1~7 5.3 

tpLH SBA or SABt 3.4 9.4 12 3.4 fl·7 3.4 
Aor B 

tpHL with A or B high 4.7 11.5 14.3 4.7 .£f6.5 4.7 

tpLH SBAor SABt 3.9 10.5 13.3 3.9 <t 16.1 3.9 
with A or Blow AorB 

tpHL 4.8 12.1 16.3 4.80 18.5 4.8 

tpZH 
GBA 

4.3 11.1 14.5 4.:l:J 17.8 4.3 
A 

IF tpZL 5.2 14.4 19.8 23.4 5.2 

tpHZ 
GBA 

3.7 6.4 8.1 3.7 8.7 3.7 
A 

tpLZ 3.5 6 7.8 3.5 8.4 3.5 

tpZH 4.7 11.6 15 4.7 18.3 4.7 
GAB B 

tpZL 5.6 14.8 19.9 5.6 23.4 5.6 

tpHZ 4 6.6 8.2 4 8.8 4 
GAB B 

tpLZ 3.5 6.1 7.7 3.5 8.2 3.5 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 

MAX 

12.9 

14.2 

16.2 

17.8 

13.7 

15.6 

14.9 

17.7 

16.5 

22 

8.5 

8.2 

16.9 

21.9 

8.6 

8 

FROM 
PARAMETER 

TO TA - 25'C 54ACl1652 74AC11652 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN 

fmax 105 105 105 

tpLH 
AorB ~orA 

2.4 5.2 7.6 2.4 9.2 2.4 

tpHL 3.1 6 8.7 3.1 10.1 3.1 

tpLH 
CBAor CAB AorB 

3.6 6.7 9.5 3.6 11.5 3.6 

tpHL 4.4 7.8 10.8 4.4 1?;8 4.4 

tPLH SBAor SABt AorB 
2.9 5.6 8.1 2.9 g,7 2.9 

tpHL with A or B high 3.8 6.9 9.6 3.8 ;<1'1.4 3.8 

tpLH SBA or SABt AorB 
3.3 6.2 8.8 3.3 '110.5 3.3 

tpHL withAor Blow 4 7.1 9.9 4{,) 11.5 4 

tpZH 
GBA 

3.3 6.6 9.6 3;.31 11.6 3.3 
A 

P tpZL 4.2 7.4 10.9 13 4.2 

tpHZ 
GBA 

3.6 5.5 
A 

7.2 3.6 7.8 3.6 

tpLZ 3.3 5 6.7 3.3 7.2 3.3 

tpZH 
GAB 

4.1 7.2 10.1 4.1 12.2 4.1 
B 

tpZL 4.6 7.9 11.1 4.6 13.2 4.6 

tpHZ 
GAB 

3.9 5.6 7.3 3.9 7.8 3.9 
B 

tpLZ 3.4 5.2 6.8 3.4 7.4 3.4 

t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 

operating characteristics, Vee = 5 V, TA = 25°e 

PARAMETER TEST CONDITIONS 

Power dissipation capacitance per transceiver CL = 50 pF, f = 1 MHz 

r.R~:.Uf:';:t'::E: ~::g~"::.:O:l"'J::.r!:~~';.':. ChaJICIBrlstic detB and odiar opacifications an design 
r.'lt!.":t'l:!:"l"'ra:";"raTu::·!::o;I~.\'l.~~a.g. 
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MAX 

8.6 

9.6 

10.7 

12 

9.1 

10.7 

9.9 

10.9 

10.9 

12.2 

7.6 

7.1 

11.3 

12.3 

7.6 

7.2 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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Bus Transceivers/Registers 

Independent Registers and Enables for A 
and B Buses 

Multiplexed Real-Time and Stored Data 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

EPIC'· (Enhanced-Performance Implanted 

CMOS) 1-f-tm Process 

SOO-mA Typical Latch-Up Immunity at 
12SoC 

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

54ACT11652,74ACT11652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
03106, DECEMBER 1989 

54ACT11652 ••• JT PACKAGE 
74ACT11652 ••• ow OR NT PACKAGE 

(TOP VIEW) 

GAB eAB 
SAB 
B1 

A3 B2 
A4 B3 

GND B4 
GND 7 Vee 
GND Vee 
GND B5 

A5 B6 
A6 B7 
A7 B8 
A8 eBA 

GBA SBA 

54ACT1 1652 ... FK PACKAGE 

ITOP VIEW) 

description uu 
~l:l;;!i~~~:g 

These devices consist of bus transceiver circuits, 
Ootype flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the internal storage registers. 
Enables GAB and GBA are provided to control the 
transceiver functions. SAB and SBA control pins 
are provided to select whether real-time or stored 
data is transferred. 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. A low input 
level selects real-time data, and a high selects 
stored data. Figure 1 illustrates the four 
fundamental bus-management functions that can 
be performed with the octal bus transceivers and 
registers. 

B1 5 

A1 9 
10 
11 

4 3 2 1 282726 

12131415161718 

<1'0000"'<0 «zzzz«« 
(!l C!)(!l (!l 

25 B7 
24 B8 
23 eBA 
22 SBA 
21 GBA 
20 A8 
19 A7 

Data on the A or B data bus, or both, can be stored in the internal 0 flip-flops by low-to-high transitions at the 
appropriate clock pins (CAB or CBA) 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 Ootype flip-flops by 
simultaneously enabling GAB and GBA. In this configuration, each output reinforces its input. Thus, when all 
other data sources to the two sets of bus lines are at high impedance, each set of bus lines will remain at its last 
state. 

The 54ACT11652 is characterized for operation over the full military temperature range of - 55°C to 125°C. The 
74ACT11652 is characterized for operation from - 40°C to 85°C. 

EP)C is a trademark of Texas instruments incorporated. 

UILESS OTHERWISE IIOTED Ihis dDcu .. ont.Dntai •• 
PRODUCTlOIL DATA iafarmlli ••• urranl DB of 
publi •• tlon data. Products coaf .... to .pacificlli ... 
PO' Iho torm. at Tou. Instrumonts standard TEXAS ." 

INSTRUMENTS :r::'le!'tT.~D:'r,:.~=~~~ not n ...... 'ily 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 
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54ACT11652,74ACT11652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
03106, DECEMBER 1989 

'-.;--' 
GAB GBA CAB CBA SAB SBA 

L L X X X L 

REAL·TIME TRANSFER 
BUS BTOBUSA 

'-.;--' 

'-.;--' 
GAB GBA CAB CBA SAB SBA 

H H X X L X 

REAL·TIME TRANSFER 
BUSATO BUSB 

'-.;--' 

GAB GBA CAB CBA SAB SBA GAB IJBA CAB CBA SAB SBA 
X H X 
L X X 
L H 

STORAGE FROM 
AAND/ORB 

2-48 

X X 
X X 
X X 

FIGURE 1. 

H L HorLHorL H H 

TRANSFER STORED DATA 
TOAAND/OR B 

BUS TRANSFER DIAGRAM 
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54ACT11652,74ACT11652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
03106, DECEMBER 1989 

FUNCTION TABLE 

INPUTS DATAI/Ot 
OPERATION OR FUNCTION 

GAB GBA CAB CBA SAB SBA A1 THRUA8 B1 THRU B8 

L H H or L HorL X X 
Input Input 

Isolation 

L H t t X X Store A and B Data 

X H t H orL X X Input Unspecifiedt Store A, Hold B 

H H t t X:j: X Input Output Store A in both registers 

L X H or L t X X Unspecifiedt Input Hold A, Store B 

L L t t X X:j: Output Input Store B in both registers 

L L X X X L 
Output Input 

Real-Time B Data to A Bus 

L L X H or L X H Stored B Data to A Bus 

H H X X L X Real-Time A Data to B Bus 

H H H or L X H X 
Input Output 

Stored A Data to B Bus 

H L H or L H or L H H Output Output 
Stored A Data to B Bus and 

Stored B Data to A Bus 

t The data output functions may be enabled or disabled by vanous Signals at the GAB or GBA ,"puts. 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. 

:j: Select control = L: clocks can occur simultaneously. 
Select control = H: clocks must be staggered in order to load both registers. 

logic symbol§ logic diagram (positive logic) 

GBA 
1141 

EN1 [BAI 
GAB (1) EN2 [AB] 
CBA (lS) C4 
SBA (15) G5 
CAB (28) CS 
SAB (27) 

(2) 
(26) 

5 Bl 
Al 

5 

7 >1 

(3) "1 (25) 
A2 82 

(4) (24) 
A3 83 

(5) (23) 
A4 B4 

(10) 120) 
A5 85 

(11) (19) 
A6 86 

(12) 118) 
A7 B7 

(13) (17) 
A8 88 

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

Pin numbers shown are for OW, JT, and NT packages. 
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l 
I 
I 
I 
I 
'(26) 
I 81 

I 
I 
I 
I 
I 

.J 
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54ACT11652, 74ACT11652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
03106, DECEMBER 1989 

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

Supply voltage range, VCC ' , • , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , . . . . . . . . . . .. -0.5 V to 7 V 
Input voltage range, VI (see Note 1) , , , , , . , . , , .. , . , , . , , ... , , , , , , , , , " -0,5 V to VCC+0,5 V 
Output voltage range, Vo (see Note 1) . , , , . , . , , , , ... , .. , , .... , . , , .. " -0.5 V to VCC+0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vcc) . , , , , , .. , ... , , ..................... , ±20 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vcc) •............................... ±50 rnA 
Continuous output current, 10 (Vo = 0 to Vcc) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• ±50 mA 
Continuous current through VCC or GND pins. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ±200 rnA 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .. -65·C to 150·C 

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

NOTE 1: The input and output voltage ratings may be exceeded provided the input and output current ratings are observed. 

recommended operating conditions 

vee 
VilH 
VIL 
VI 
Vo 
IOH 
IOL 
Ill/Ilv 

TA 

Supply voltage 
High-level input voltage 
loW-level input voltage 
Input voltage 
Output voltage 
High-level output current 
Low-level output current 
Input transition rise or fall rate 
Operating free-air temperature 

TEXAS ..If 
INSTRUMENTS 

POST OFFICE aox 855303 • DALLAS. TEXAS 75285 

54ACT11652 74ACT11652 

MIN MAX MIN MAX 
4.5 5.5 4.5 5.5 

2 /# 2 
~"'O.8 0.8 

o j:'Vee 0 Vee 
!t,' Vee 0 Vee 

ft -24 24 

~ 24 24 
0 10 0 10 

-55 125 -40 85 

UNIT 

V 
v 
V 
V 
v 

rnA 
rnA 
naN 
·e 



54ACT11652, 74ACT11652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
03106, DECEMBER 1989 

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

PARAMETER TEST CONDITIONS VCC 
TA = 2SoC S4ACT11652 74ACTl16S2 

MIN TYP MAX MIN MAX MIN MAX 

10H = -50 IlA 
4.5V 4.4 4.4 4.4 

5.5 V 5.4 5.4 5.4 

10H = -24 rnA 
4.5V 3.94 3.7 3.8 

VOH 5.5V 4.94 4.7 4.8 

10H = -50 mAt 5.5V 3.85 

10H = -75 mAt 5.5V 3.85 

10L = 50 IlA 
4.5V 0.1 :: 0.1 0.1 

5.5V 0.1 ,7 0.1 0.1 

10L = 24 rnA 
4.5V 0.36 l!: 0.5 0.44 

VOL 5.5V 0.36 
, 0.5 0.44 , 

10L = 50 mAt 5.5V C; 1.65 

10L = 75 mAt 5.5V j;! 1.65 

10Z I A or B ports:!: Vo = Vce or GND 5.5V ±0.5 ±10 ±5 

II I GAB orGBA VI = Vce or GND 5.5V ±0.1 ±1 ±1 

ICC 
VI = Vce or GND, 
10=0 5.5V 8 160 80 

Alee§ 
One Input at 3.4 V, 

5.5V 0.9 1 1 
Other inputs at GND or Vce 

ei IGABorGBA VI = Vee or GND 5V 4.5 

Co IAor B ports Vo - Vee or GND 5V 12 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
:j: For I/O ports, the parameter loz includes the input leakage.current. 
§ This is the increase in supply current for each input that Is at one of the specified TTL vo~age levels ralher than 0 V or Vee. 

timing requirements, Vee = 5 V ± 0.5 V (see Note 2) 

PARAMETER 
TA = 2SOC 

MIN 

fclock Clock frequency 0 

tw Pulse duration, CAB or eBA high or low 4.8 

tsu Setup time, A before CLKt or B before CBAt 4 

Ih Hold lime, A after CABt or B after eBAt 2.5 

NOTE 2: Load circu~s and voltage waveforms are shown in Section 1. 

r.R~~aUf:r!:::E: ~'::i:":::.:·:faJ::ar::!~~ 
Chara_mit data and other spacifiCltio .. are dasign 
goois. Taxullstruma.1s reserves the right tubange 
Dr discontinue tllese products without notiel. 
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MAX 
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S4ACTl1652 74ACTl1652 

MIN MAX MIN MAX 

o <'105 0 105 

14P.~¢'· 4.8 
'C~~· 4 

2.5 2.5 

UNIT 

V 

V 

IlA 
IlA 

lolA 

rnA 

pF 

pF 

UNIT 

MHz 

ns 

ns 

ns 
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54ACT11652, 74ACT11652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03106, DECEMBER 1989 

switching characteristics (see Note 2) 

FROM TO TA = 25'C 54ACT11652 74ACT11652 
PARAMETER 

(INPUn (OUTPun MIN TYP MAX MIN MAX MIN 

lmax 105 105 105 

tpLH 
AorB BorA 

3.8 7 9.9 3.8 11.9 3.B 

tpHL 3.4 6.7 10.7 3.4 12.2 3.4 

tpLH 
CBAorCAB AorB 

5.4 8.4 II.B 5.4 14.1 5.4 

tPHL 6.1 9.4 13.1 6.1 15.3 6.1 

tpLH SBAorSABt AorB 
2.8 6.2 10.1 2.8 lfi!l 2.8 

with A or B high !f.l lPHL 5.5 8.7 12.1 5.5 5.5 

tpLH SBAor SABt AorB 
4.9 7.8 11 4.9 h~2 4.9 

tpHL with A or B low 3.9 7.5 11.6 3.9 ;"'13.3 3.9 

tpZH 
GsA 

3.3 7.2 11.4 3.3";;: 13.5 3.3 
A 

4J? 4.1 tpZL 4.1 7.B 12.6 14.7 

tpHZ 
GBA A 

5.2 7.2 9.3 5:2 10.4 5.2 

tpLZ 4.B 6.7 8.6 4.B 9.7 4.B 

tpZH 
GAB B 

5.1 9.1 13.4 5.1 16.7 5.1 

tpZL 5.B 9.7 14.2 5.B 17.6 5.B 

tpHZ 
GAB B 

3.4 6.8 9.7 3.4 10.8 3.4 

tpLZ 3.1 6 B.8 3.1 9.7 3.1 

t These parameters are measured with the internal output state of the storage register oppostte to that 01 the bus input. 
NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 

operating characteristics, Vee = 5 V, TA = 25°e 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per transceiver CL = 50 pF, 1 = 1 MHz 

r.R~:.Uf:'::~:!~ ~'::;'g~I:=:':·:f",l::'r.:~= 
Clwactarisllc doll Ind otti8r ipacili!:ati ... are design goe'" T .... lllotru ...... ,..... til. fitlltta ohango 
.r di .... tinu. I"" .. products without natlce. 
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MAX 

11.1 

11.6 

13.1 

14.4 

11 

13.3 

12.2 

12.6 

12.6 

13.B 

9.9 

9.3 

15.2 

16.1 

10.3 

9.3 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



54AC11833,74AC11833 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

• 

• 
• 
• 

• 

• 

• 

• 

High-Speed Bus Transceivers With Parity 
Generator/Checker 

Parity-Error-Flag Open-Drain Output 

Register for Storage of the Parity-Error Flag 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

EPIC'· (Enhanced-Performance Implanted 
CMOS) 1-J.tm Process 

50D-mA Typical LatCh-Up Immunity at 
125°C 

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

description 

The' AC11833 is an 8-bitto 9-bit parity transceiver 
designed for two-way communication between 
data buses. When data is transmitted from the A 
bus to the B bus, a parity bit is generated. When 
data is transmitted from the B bus to the A bus with 
Its corresponding parity bit, the ERR output will 
indicate whether or not an error in the B data has 
occurred. The output enable inputs OEA and DEB 
can be used to disable the device so thatthe buses 
are effectively isolated. 

A 9-bit parity generator/checker generates a 
parity-odd output (PARITY) and monitors the 
parity of the I/O ports with an open-drain parity 
error flag (ERR). ERR is clocked into the register 
on the rising edge of the ClK input. The error flag 
register is cleared with a low pulse on the ClR 
input. When both OEA and DEB 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. 

The 54AC11833 is characterized for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74AC11833 is characterized for 
operation from - 40°C to 85°C. 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCT PR~VlEW documtnts GOIIII,n Irdormllton on productt In lilt 
tonntfl,. or dOiga phut of deYeIopmtnt Cbncterlltlc dati and Dtbtr 
."clflClliontare d •• gn gull. Tt.lllnstruments rellM' tM rfgIIlto 
eM. or lfllcont!nutthelt prodllCll wlthoul notice. TEXAS ." 

INSlRUMENlS 

OCTOBER 

54AC11833 ••. JT PACKAGE 
74AC11833 ••• DW OR NT PACKAGE 

(TOP VIEW) 

PARITY 1 U 28 JOEA 
A1 2 27 JOEB 
A2 3 26 J B1 
A3 4 25 j B2 
A4 5 24 B3 

GND 6 23 B4 
GND 7 22 Vee 
GND 8 21 Vee 
GND 9 20 B5 

A5 10 19 B6 
A6 11 18 1 B7 
A7 12 17 B8 
A8 13 16 CLR 

ERR 14 15 eLK 

54AC11833 ••• FK PACKAGE 

(TOP VIEW) 

NC')'<tUUIO<O 
1ll1ll1ll~~1ll1D 

4 321 282726 
5 25 B7 
6 24 B8 
7 23 CLR 
8 22 ClK 

A1 9 21 ERR 
10 20 A8 
11 19 A7 

121314 15161718 

::(@(@(@(@~!!i 
(!l(!l C!l C!l 
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54AC11833,74AC11833 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

03448, MARCH 1990-REVISEO OCTOBER 1990 

Function Table 

INPUTS OUTPUT AND I/O 

OEB OEA CUi AI Bit 
ERR 

FUNCTION 
ClK 

l:ofH's l: of H's A B PARITY 

L H X X Odd NA NA A L NA A data to B bus and 
Even H Generate Parity 

H L H T NA Odd B NA NA 
H B Data to A Bus and 

Even L Check Parity 

X X L X X X X NA NA H Clear Error Flag Register 

H NoT X NC 
L NoT X X Z H Isolation; H H H t Odd Z Z H 
H t Even L 

L L X X Odd NA NA A H NA A Data to B Bus and 
Even L Generate Inverted Parity 

NA = Not applicable, NC = No change, X = Don~ care 
t Summation of high-level inputs includes PARITY along wtth Bi inputs. 
; In this mode, the ERR output, when clocked, shows inverted parity of the A bus. 

logic diagram (positive logic) 

a ax I> a 

A1-Aa==~=::,-;::======~ l=:::;-;:====~C::==B1-B8 

OEB 

OEA 

ClK 

ClR 

2-54 

'1 
'1 

G1 

MUX 
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INSIRUMENlS 

POST OFFICE BOX 855303 • DALLAS, TEXAS 75265 



54AC11833,74AC11833 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

03448, MARCH 1990-REVISED OCTOBER 1990 

Error-Flag Function Table 

INPUTS 
INTERNAL OUTPUT 

OUTPUT 
TO DEVICE PRE-STATE FUNCTION 

ClR ClK POINT"P" ERR n-1 ERR 

H t H H H 

H f x L L Sample 

H f L X L 

L X X X H Clear 

ERR n-l represents the state of the ERR output before any changes at CLR, CLK, or pOint "P", 

error-flag waveforms 

OEB-------------------------------------------------------------------

OEA-------------------------------------------------------

H 
L 

H 
L 

"" •• ,,"",,',,' EVEN 

BI+PARITY 
ODD 

I 
~ tsu -+j I+- th 

I -.I tsu ~ 

ClK n I n ______ ...... a..... ___ -+I_...... 1.. ____ _ 

~twl+- ~tw~ 
-------+I----~U~---------

CLR i 
tpHL -.: ~ -.j j.- tPLH " ". " " " " " " " " , " " " • l 

I··········· : 

l 

H 

TEXAS ." 
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54AC11833,74AC11833 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

D3448. MARCH 199D-REVISED OCTOBER 1990 

absolute maximum ratings over operating free·alr temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... - 0.5 V to 7 V 
Input voltage range, VI (see Note 1) .......................................... - 0.5 V to Vee + 0.5 V 
Output voltage range, Va (see Note 1) ....................................... - 0.5 Vto Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI> Vecl ................................................ ±20 rnA 
Output clamp current, 10K (VA < 0 or Va> Vecl ............................................ ±50 mA 
Continuous output current, 10 (VA = 0 to Vecl .............................................. ±50 mA 
Continuous current through Vee or GND pins ............................................. ±225 mA 
Storage temperature range ....................................................... - 65°C to 150°C 

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

NOTE 1: The input and output voltage ratings may be exceeded ilthe input and output current ratings are observed. 

recommended operating conditions 

vee Supply voltage 

VIH High·level input voltage 

VIL Low·level input voltage 

VI Input voltage 

Vo Output voltage 

IOH High·level output current 

IOL Low·level output current 

I!.t/t>.v Input transition rise or fall rate 

TA Operating free·air temperature 

2·56 

54ACII833 

MIN 

3 

Vee=3V 2.1 

Vee=4.5V 3.15 

Vee=5.5V 3.85 

Vee=3V 

Vee=4.5V 

Vee=5.5V 

0 

0 

Vee=3V 

Vce=4.5V 

VCC=5.5V 

Vec=3V 

Vee =4.5V 

Vec=5.5V 

0 

-55 

TEXAS ..If 
INSIRUMENlS 

NOM 

5 
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74ACII833 

MAX MIN NOM 

5.5 3 5 

2.1 

3.15 

3.85 

0.9 

1.35 

1.65 

Vee 0 

Vee 0 

-4 

-24 

-24 

12 

24 

24 

10 0 

125 -40 

MAX 
UNIT 

5.5 V 

V 

0.9 

1.35 V 

1.65 

Vce V 

Vee V 

-4 

-24 rnA 

-24 

12 

24 rnA 

24 

10 nsN 
85 ·e 



54AC11833, 74AC11833 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

0344B. MARCH 199G-REVISEO OCTOBER 1990 

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

PARAMETER TEST CONDITIONS 
TA=2S"C S4ACll833 

VCC 
MIN TYP MAX MIN MAX 

IOH ERR VO=VCC 5.5V 0.5 10 

3V 2.9 2.9 

IOH =- 50!AA 4.5V 4.4 4.4 

5.5V 5.4 5.4 

All outputs except IOH=-4mA 3V 2.S8 2.4 
VOH 

ERR 
IOH=-24mA 

4.5V 3.94 3.7 

5.5V 4.94 4.7 

IOH =-50mAT S.5V 3.85 

IOH =-75mAT 5.5V 

3V 0.1 0.1 

IOl = 50!AA 4.SV 0.1 0.1 

5.5 V 0.1 0.1 

IOl=12mA 3V 0.36 0.5 
Val 

4.5V 0.36 0.5 
10l= 24 rnA 

5.5V 0.36 0.5 

IOl= SO mAt 5.SV 1.65 

IOl= 75 mAT 5.5V 

IOZ 
Aor B ports, 

Vo = VCC or GND 5.SV "O.S ",10 
PARITY 

OEA, OEB, ClK, 
II and ClR VI = VCC or GND 5.5V ",0.1 ,,1 

ICC VI = VCC orGND, 10 = a 5.5V 8 160 

OEA, OEB, ClK, 
Ci andClR VI = VCC or GND SV 4.S 

Cio 
A or B ports, 

Vo = VCC or GND 5V 12 
PARITY 

t Not more than one output should be tested at a time, and the duration olthe test should not exceed lams. 

timing requirements over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Note 2) 

TA=2S"C 

MIN MAX 

ClKhigh 5 

tw Pulse duration ClKlow 5 

ClRlow 5 

Bi and PARITY 14 
tsu Setup time before ClK t 

ClR inactive 2 

th Hold time after ClK t, Bi and PARITY a 
NOTE 2: Load circuit and voltage waveforms are shown In Section 1. 

TEXAS -If 
INSlRUMENlS 
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54ACl1833 

MIN MAX 

5 

5 

5 

14 

2 
a 

74ACl1833 

MIN MAX 
UNIT 

5 !AA 
2.9 

4.4 

5.4 

2.48 

3.8 
V 

4.8 

3.85 

0.1 

0.1 

0.1 

0.44 

0.44 
V 

0.44 

1.65 

"S !AA 

",1 !AA 

80 !AA 

pF 

pF 

74ACl1833 

MIN MAX 
UNIT 

5 

5 ns 

5 

14 

2 
ns 

a ns 
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54AC11833,74AC11833 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

03448. MARCH 199G-REVISED OCTOBER 1990 

timing requirements over recommended operating free·alr temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 

TA=25'C 54ACl1833 

MIN MAX MIN MAX 

ClKhigh 5 5 

tw Pulse duration ClKlow 5 5 

ClRlow 5 5 

Bi and PARITY 14 14 
tsu Setup time before ClK t 

ClR inactive 2 2 

th Hold time after ClK t, Bi and PARiTY 0 0 

NOTE 2: load circuit and voltage waveforms are shown In Section 1. 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

AtoB 

74ACll833 

MIN MAX 

5 

5 

5 

14 

2 

0 

TYP 

87 
Outputs enabled Ii"i'O'A" Cl = 50 pF, 1= 1 MHz ~ 

Cpd 

2-68 

Power dissipation capacitance per transceiver 

Outputs disabled 
AtoB 

Ii"i'O'A" 

TEXAS .if 
INSTRUMENTS 

Cl= 50 pF, 
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1=1 MHz r---a 

UNIT 

ns 

ns 

ns 

UNIT 

pF 

pF 
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Inputs are TTL-Voltage Compatible 

High-Speed Bus Transceivers With Parity 
Generator/Checker 

Parlty-Error-Flag Open-Drain Output 

Register for Storage of the Parity-Error Flag 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

EPIC'· (Enhanced-Performance Implanted 

CMOS) 1-!lm Process 

SOO-mA Typical Latch-Up Immunity at 
12SoC 

Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 3DO-mil 
DIPs 

54ACT11833,74ACT11833 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

, MARCH 1990-REVISED OCTOBER 1990 

54ACT11833 •.• JT PACKAGE 
74ACT11833 ••• ow OR NT PACKAGE 

{TOP VIEW) 

PARITY 
A1 

A3 

A7 
A8 

ERR 

OEA 
OEB 
B1 
B2 

B3 
B4 

Vee 
Vee 
B5 

B6 
B7 
B8 
ClR 
ClK 

54ACT11833 ... FK PACKAGE 

{TOP VIEW) 

description 

The 'ACT11833 is an 8-bit to 9-bit parity 
transceiver designed for two-way communication 
between data buses. When data is transmitted 
from the A bus to the B bus, a parity bit is 
generated. When data is transmitted from the B 
bus to the A bus with its corresponding parity bit, 
the ERR output will indicate whether or not an error 
in the B data has occurred. The output enable 
inputs OEA and OEB can be used to disable the 
device so that the buses are effectively isolated. 

A 9-bit parity . generator/checker generates a 
parity-odd output (PARITY) and monitors the 
parity of the I/O ports with an open-drain parity 

OEA 
PARITY 

A1 
A2 
A3 

4 3 2 1 282726 
5 25 
6 24 
7 23 
8 22 
9 21 
10 20 

11 19 
121314 15161718 

VCCCC"'''' «zzzz«« 
C)(!l C)(!l 

error flag (ERR). ERR is clocked into the register on the rising edge of the ClK input. The error flag register 
is cleared with a low pulse on the 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. 

The 54ACT11833 is characterized for operation overthe full military temperature range of - 55°C to 125°C. The 
74ACT11833 is characterized for operation from - 40°C to 85°C. 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW documents contain Information on products In flit 
formalin or •• lgn phlllofdlvtlopmenL Chll'lclerfttlcdlllandQlher 
specJflcIUona lit dI.lgn goalL THI. Inslrum.nII reserve. Hat right 10 
chlnga or dlsconllJlU. IJJne products wiHIout nob TEXAS .If 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 
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54ACT11833,74ACT11833 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

03449, MARCH 199G-REVISED OCTOBER 1990 

Function Table 

INPUTS OUTPUT AND 1/0 

OEB OEA ClR AI Bit 
ERR 

FUNCTION 
ClK 

l:ofH's l: of H's A B PARITY 

L H X X Odd NA NA A L NA A data to B bus and 
Even H Generate Parity 

H L H t NA Odd B NA NA Ii B Data to A Bus and 
Even L Check Parity 

X X L X X X X NA NA H Clear Error Flag Register 

H Not X NC 
L Not X H Isolation* H H H t Odd X Z Z Z 

H 
H t Even L 

L L X X Odd NA NA A H NA A Data to B Bus and 
Even L 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. 
* In this mode, the ERR output, when clocked, shows inverted parity of the A bus. 

logic diagram (positive logic) 

a ax I> a 
Al.A8==~::::;-;:::=======1 1=~==::::;:C=Bl.Ba 

OEB 

OEA 

8 

MUX 
'1 
'1 

"0 
II 
0 Gl 

C 
c: ERR 
0 ClK 
-t ClR 

"0 
II m 
< -m :e 
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INPUTS 

CUI ClK 

H t 
H t 
H t 
L X 

54ACT11833,74ACT11833 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

03449, MARCH 199O--REVISEO OCTOBER 1990 

Error-Flag Function Table 

INTERNAL OUTPUT 
OUTPUT 

TO DEVICE PRE-STATE FUNCTION 

POINT"P· ERR n-1 ERR 

H H H 

x L L Sample 

L X L 

X X H Clear 

ERR n-1 represents the state of the ERR output before any changes at CLR, CLK, or pOint ·P". 

error-flag waveforms 

OEB-------------------------------------------------- H 
l 

OEA--------------------------------------------------
H 
L 

BI+ PARITY 

~ 
I 
I 
I 
I 

tpHl~ 

twj.-

~ 
I 

I 

TEXAS ~ 
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EVEN 

ODD 

..... _ ............ H 

l 

H 

........ , ....... , .... H 

l 
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54ACT11833,74ACT11833 
8-I3IT TO 9-BIT PARITY BUS TRANSCEIVERS 
03449, MARCH 199O-REVISEO OCTOBER 1990 

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

Supply voltage range, Vee .......................................................... - 0.5 V to 7 V 
Input voltage range, VI (see Note 1) .......................................... - 0.5 Vto Vee + 0.5 V 
Output voltage range, Vo (see Note 1) ....................................... - 0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI <0 or VI> vecl .............................. ,................. ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ............................................ ±50 mA 
Continuous output current, 10 (Vo = 0 to Vee) .............................................. ±50 mA 
Continuous current through Vee or GND pins ............................................. ±225 mA 
Storage temperature range ....................................................... - 65°C to 150°C 

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

NOTE 1: The Input and output voltage ratings may be exce.eded H the input and output current ratings are observed. 

recommended operating conditions 

VCC Supply voltege 

VIH High-level input voltage 

VIL Low-level input voltege 

VI Input voltage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 
!J.I/IJoV Input transition rise or fall rate 

TA Operating free-air temperature 

2-62 

54ACT11833 

MIN 

4.5 

2 

0 

0 

0 

-55 

TEXAS ~ 
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MAX 

5.5 

0.8 

VCC 
VCC 
-24 

24 

10 

125 

74ACT11833 

MIN NOM MAX 

4.5 5 5.5 

2 

0.8 

0 VCC 
0 VCC 

-24 

24 

0 10 

-40 85 

UNIT 

V 
V 
V 

V 
V 

rnA 

rnA 

nS/V 
·C 



54ACT11833,74ACT11833 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

03449, MARCH 1990-REVISEO OCTOBER 1990 

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

TA = 25·C 54ACT11833 74ACT11833 
PARAMETER TEST CONDITIONS VCC MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
IOH=-50 !lA 5.5V 5.4 5.4 5.4 

All outputs except 4.5V 3.94 3.7 3.8 
VOH ERR IOH=-24mA 

5.5V 4.94 4.7 4.8 

10H =-50mAT 5.5V 3.85 

10H =-75mAT 5.5V 3.85 

4.5V 0.1 0.1 0.1 
10l= 50 (.lA 5.5V 0.1 0.1 0.1 

4.5V 0.36 0.5 0.44 
VOL IOl=24mA 5.5V 0.36 0.5 0.44 

10l = 50 mAT 5.5V 1.65 

IOl=75mAT 5.5V 1.65 

OEA, OEB, ClK, 
II and ClR VI = VCC or GND 5.5V ,,0.1 ,,1 ,,1 

10Z 
Aor B ports, 

Vo = VCC or GND 5.5V ±0.5 ,,10 ,,5 
PARITY* 

ICC VI =VCC orGND, 10 = 0 5.5V 8 160 80 

alcc§ 
One input at 3.4 V, 

5.5V 0.9 1 1 
Other inputs at GND or VCC 

Ci 
OEA, OEB, ClK, 

andClR VI = VCC or GND 5V 4.5 

Aor B ports, 
Cio PARITY 

Vo=VccorGND 5V 12 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
* For I/O ports, the parameter 10Z includes the Input leakage current. 
§ This is the increase in supply current for each input that is at one of the specffied TTL voltege levels rather than 0 V to VCC. 

timing requirements over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 

TA=2S·C 54ACT11833 74ACT11833 

MIN 

ClKhigh 5 

tw Pulse duration CLKlow 5 

ClRlow 5 

Bi and PARITY 14 
tsu Setup time before ClK f 

ClR inactive 2 

th Hold time after ClK f, Bi and PARITY 0 

NOTE 2: Load clrcun and voltage waveforms are shown In Section 1. 

operating characteristics, Vee = 5 V, T A = 25°C 

Cpd 

PARAMETER 

Power dissipation capacitance per transceiver 

AtoB 
Outputs enabled 'BiO'A 

AtoB 
Outputs disabled 'BioA 

TEXAS -If 
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MAX MIN MAX MIN MAX 

5 5 

5 5 

5 5 

14 14 

2 2 

0 0 

TEST CONDITIONS TYP 

Cl= 50 pF, f=1 MHz 
87 

f----ao 
Cl = 50 pF, f= 1 MHz ~ 8 

UNIT 

V 

V 

!lA 

!lA 

(.lA 

mA 

pF 

UNIT 

ns 

ns 

ns 

UNIT 

pF 

pF 
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High-Speed Bus Transceivers With Parity 
Generator/Checker 

Parity-Error-Flag Open-Drain Output 

Register for Storage of the Parity-Error Flag 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

EPIC'· (Enhanced-Performance Implanted 
CMOS) 1-J.tm Process 

SOO-mA Typical LatCh-Up Immunity at 
12SoC 

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

54AC11853,74AC11853 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

54ACl1853 ••• JT PACKAGE 
74ACl1853 ••• DW OR NT PACKAGE 

(TOP VIEW) 

PARITY 1 

AS 
AS 11 

A7 
A8 

ERR 

OEA 
OEB 
B1 
B2 
B3 
B4 

Vee 
Vee 
B5 
B6 
B7 
B8 

description 

54ACl1853 ••• FK PACKAGE 

(TOP VIEW) 

'" CO) -.t t.l t.l U) CD 
III III III ??1Il III The 'AC11853 is an 8-bit to 9-bit parity transceiver 

designed for two-way communication between 
data buses. When data is transmitted from the A 
bus to the B bus, a parity bit is generated. When 
data is transmitted from the B bus to the A bus with 
its corresponding parity bit, the ERR output will 
indicate whether or not an error in the B data has 
occurred. The output-enable Inputs OEAand DEB 
can be used to disable the device so that the buses 
are effectively isolated. 

A 9-bit parity generator/checker generates a 
parity-odd output (PARITY) and monitors the 
parity of the I/O ports with an open-drain parity-

4 3 2 1 282726 
5 25 
6 24 
7 23 
8 22 
9 21 
10 20 
11 19 

12131415161718 

error flag (ERR). ERR can be either passed, sampled, stored, or cleared from the latch using the LE and CLR 
control inputs. The error flag register Is cleared with a low pulse on the CLR input. When both OEA and DEB 
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. 

The 54AC11853 is characterized for operation over the full military temperature range of - 55°C to 125°C. The 
74AC11853 is characterized for operation from - 40°C to 85°C. 

EPle is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW documents contain Information on products In tilt 
fotmltlYtotdesJgn pb.se oldevelopmant. CbaraclerlaUodat •• ndoth • 
• peclftcatlons Ire del"n gOiIs. Texulftllnimants reMms the righilO 
ehlng. or dlsconUnue these produCII wltboul notice. 
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54AC11853,74AC11853 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

<I> 

PARITY BUS XCVR 
'ACll853 

PARITY 

<7~~<7 

8 

PARITY 

26 
B1 

25 
B2 

24 
B3 

23 
B4 

20 
B5 

19 
B6 

18 
B7 

17 
B8 

D3473, MARCH 1990 

t This symbol is in accordance wilh ANSI/IEEE Sid 91-1984. 
Pin numbers shown are for OW, JT, and NT packages. 
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54AC11853,74AC11853 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

03473, MARCH 1990 

logic diagram (positive logic) 

.-__ -+ _____________________ B1-B8 

~~~---------------PARITY 

>------iG1 

LE--------------------------------------~ __ ~ 

CLR---------------------------------------1--~ 

FUNCTION TABLE 

INPUTS OUTPUT AND 1/0 

OEB OEA CLR LE AI Bit ERR* 
IofH's IofH's A B PARITY 

L H X X Odd NA NA Even 

H L X L NA Odd B Even 

H L H H NA X X 
X X L H X X X 

H H X 

H H L H X X Z X L LOdd 
X L H Even 

L L X X Odd NA NA Even 

NA = Not applicable, NC = No change, X = 00n1 care 
t Summation of high-level inputs includes PARITY along with Bi inputs. * Output states shown assume the ERR output was previously high. 

A 

NA 

NA 

NA 

Z 

A 

§ In this mode, the ERR output, when enabled, shows inverted parity of the A bus. 

L 
H 

NA 

NA 

NA 

Z 

H 
L 

TEXAS -If 
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NA 

H 
L 

NC 

H 

NC 
H 
H 
L 

NA 

FUNCTION 

A data to B bus and 
Generate ParLty~ 

B Data to A Bus and 
Check Parity 

Store Error Flag 

Clear Error Flag Register 

Isolation§ 
(Parity check) 

A Data to B Bus and 
Generate Inverted Parity 



54AC11853,74AC11853 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

03473. MARCH 1990 

error·flag waveforms 

BI + PARITY 

H 
L 

H 
L 

EVEN 

ODD 

LE ................................ ~ 

r---------------------- : 
I 
I 

CLR ................................ ......& 
u ______________________ H 

L 

---------------------- H 

I 
I 

I 
~ PASS 

I I .... -~.~I.t_ STORE .... ICLEAR I SAMPLE -+ 

ERROR FLAG FUNCTION TABLE 

INTERNAL OUTPUT 
INPUTS TO DEVICE PRE-STATE OUTPUT FUNCTION 

LE CLR POINT"P· ERRn-1t ERR 

L L 
PASS L L H X H 

L X L 
L H X L L SAMPLE 

H H H 

H L X X H CLEAR 

L L 
H H X H H STORE 

t ERRn-l represents the state of the ERR output before any changes at CLR. LE. or pomt P. 
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54AC11853,74AC11853 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

03473. MARCH 1990 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... - 0.5 V to 7 V 
Input voltage range, V, (see Note 1) ......................................... - 0.5 V to Vee + 0.5 V 
Output voltage range, Va (see Note 1) ...... :............................... - 0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI> Vecl ............................................... :I: 20 rnA 
Output clamp current, 10K (VA < 0 or Va> Vecl .......................................... :I: 50 rnA 
Continuous output current, 10 (VA'" 0 to Vecl ............................................ :I: 50 rnA 
Continuous current through Vee or GND pins ............................................ :I: 200 rnA 
Storage temperature range ....................................................... - 65°C to 150°C 

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

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

recommended operating conditions 

vee Supply voltage 

VIH High-level input voltage 

Vil Low·level input voltage 

VI Input voltage 

Vo Output voltage 

IOH High-level output current 

IOl Low-level output current 

WAv Input transition rise or fall rate 

TA Operating free-air temperature 

2·68 

Vee=3V 

Vee=4.5V 

VCC=5.5V 

VCC=3V 

Vce=4.5V 

VCC=5.5V 

Vee=3V 

Vce=4.5V 

Vce=5.5V 

Vce=3V 

Vee=4.5V 

Vce=5.5V 

TEXAS ,If 
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S4ACl1853 

MIN NOM 

3 5 

2.1 

3.15 

3.85 

0 

0 

0 

-55 

POST OFFICE BOX .655303 • DALLAS. TEXAS 75265 

74AC11853 

MAX MIN NOM 

5.5 3 5 

2.1 

3.15 

3.85 

0.9 

1.35 

1.65 

Vee 0 

Vce 0 

-4 

-24 

-24 

12 

24 

24 

10 0 

125 -40 

MAX 
UNIT 

5.5 V 

V 

0.9 

1.35 V 

1.65 

Vee V 

Vce V 

-4 

-24 rnA 

-24 

12 

24 rnA 

24 

10 nsN 

85 ·C 



54AC11853, 74AC11853 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

03473, MARCH 1990 

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

TA = 25'C 54ACl1853 74ACl1853 
PARAMETER TEST CONDITIONS vCC UNIT 

MIN TYP MAX MIN MAX MIN MAX 

10H ERR VO=VCC 5.5V 0.5 10 5 IlA 
3V 2.9 2.9 2.9 

lOW- 50 i!A 4.5V 4.4 4.4 4.4 

5.5V 5.4 5.4 5.4 

All outputs IOH=-4mA 3V 2,58 2.4 2.48 
VOH 

except ERR 
V 

10H =- 24 mA 
4.5V 3.94 3.7 3.8 

5.5V 4.94 4.7 4.8 

10H =- 50 mAT 5.5V 3.85 

10H =-75mAT 5.5V 3.85 

3V 0.1 0.1 0.1 

10L = 50 IlA 4.5V 0.1 0.1 0.1 

5.5V 0.1 0.1 0.1 

IOL=12mA 3V 0.36 0.5 0.44 
VOL V 

4.5V 0.36 0.5 0.44 
10L= 24 mA 

5.5V 0.36 0.5 0.44 

10L = 50 mAt 5.5V 1.65 

10L = 75 mAt 5.5V 1.65 

10Z 
Aor B ports, 

PARITY 
Vo = VCC or GND 5.5V ~0.5 ~10 ~5 i!A 

OEA, OEB, LE, 
II and CLR VI = VCC or GND 5.5V ~0.1 ~ 1 ± 1 IlA 

ICC VI = VCC or GND, 10 = 0 5.5V 8 160 80 i!A 
OEA, OEB, LE, 

Ci and CLR VI = VCC or GND 5V 4.5 pF 

Cio 
A or B ports, 

Vo = VCC or GND 5V 12 pF 
PARITY 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

timing requirements over recommended operating free-air temperature range Vee = 3.3 V ± 0.3 V 
(unless otherwise noted) (see Note 2) 

TA = 25'C 

MIN MAX 

LE high 5 

tw Pulse duration LElow 5 

CLR low 5 

Setup time before IT I 
Bi and PARITY 14 

tsu 
CLR inactive 2 

th Hold time, Bi and PARITY after LEI 0 

NOTE 2: Load Circuit and voltage waveforms are shown In Section 1. 

TEXAS ~ 
INSlRUMENlS 
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54AC11853 74AC11853 

MIN MAX MIN MAX 
UNIT 

5 5 

5 5 ns 

5 5 

14 14 

2 2 
ns 

0 0 ns 

2·69 

3: 
w 

~ 
a: 
a. 
t; 
:::) 
C 
o 
a: 
a. 



" ::D o 
C 
c: 
~ 
"'0 
::D 

~ -
~ 

54AC11853,74AC11853 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

03473, MARCH 1990 

timing requirements over recommended operating free-air temperature range, Vee = 5 V :!: 0.5 V 
(unless otherwise noted) (see Note 2) 

TA=25'C 54AC11853 74ACII853 

MIN MAX MIN, MAX MIN MAX 

LEhigh 5 5 5 

tw Pulse duration LElow 5 5 5 

CLRlow 5 5 5 

Setup time, before [E I 
BI and PARITY 14 14 14 

tsu CLR inactive 2 2 2 
tn Hold lime, Bi and PARITY after LEI 0 0 0 

NOTE 2: Load circuH and voltage waveforms are shown in Section 1, 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS TYP 

AloB 87 
Outputs enabled ~ 'eo 

Cpd Power dissipation capacHance per.lranscelver 
AloB 

CL=50pF, f= 1 MHz ~ 

2-70 

Outputs disabled ~ 
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High-Speed Bus Transceivers With Parity 
Generator/Checker 

Parity-Error-Flag Open-Drain Output 

Register for Storage of the Parity-Error Flag 

Inputs are TTL-Voltage Compatible 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

EPIC'· (Enhanced-Performance Implanted 
CMOS) 1-llm Process 

500-mA "TYpical Latch-Up Immunity at 
125°C 

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

54ACT11853,74ACT11853 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

MARCH 1990-REVISED OCTOBER 1990 

54ACTl1853 ••• JT PAC,KAGE 
74ACTl1853 ••• OW OR NT PACKAGE 

{TOP VIEW) 

PARITY 1 OEA 
A1 2 OEB 
A2 3 B1 
A3 4 B2 
A4 5 B3 

GND 6 B4 
GND 7 Vee 
GND 8 Vee 
GND 9 B5 

AS 10 B6 
A6 11 B7 
A7 12 B8 
A8 13 CLR 

ERR 14 LE 

54ACTl1853 .•• FK PACKAGE 

{TOP VIEW) 

description 

The 'ACT11853 is an 8-bit to 9-bit parity 
transceiver designed for two-way communication 
between data buses. When data is transmitted 
from the A bus to the B bus, a parity bit is 
generated. When data is transmitted from the B 
bus to the A bus with its corresponding parity bit, 
the ERR output will indicate whether or not an error 
in the B data has occurred. The output-enable 
inputs OEA and DEB can be used to disable the 
device so that the buses are effectively isolated. 

A 9-bit parity generator/checker generates a 
parity-odd output (PARITY) and monitors the 

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

121314 1516 1718 

parity of the I/O ports with an open-drain parity-error flag (ERR). ERR can be either passed, sampled, stored, 
or cleared from the latch using the LE and CLR control inputs. The error flag register is cleared with a low pulse 
on the CLR input. When both OEA and DEB 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. 

The 54ACT11853 is characterized for operation over the full military temperature range of - 55°C to 125°C. The 
74ACT11853 is characterized for operation from - 40°C to 85°C. 

EPle is a trademark of Texas Instruments Incorporated. 

TEXAS -If 
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54ACT11853,74ACT11853 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

03474. MARCH 199()-REVISEO OCTOBER 1990 

logic symbolt 

2 
A1 

3 
A2 

4 
A3 

5 
A4 

10 
AS 

11 
A6 

12 
A7 

13 
A8 8 

q, 

PARITY BUS XCVR 
'ACT11853 

PARITY 

'7~~'7 

B 

t This symbol is in accordance with ANSI/IEEE SId 91-1984. 
Pin numbers shown are for OW, JT, and NT packages. 
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54ACT11853,74ACT11853 
8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

03474, MARCH 1990-REVISEO OCTOBER 1990 

logic diagram (positive logic) 

.---'.--1----------- B1-B8 

:>c~---------PARITY 

>------IG1 

LE--------------------~_~ 

CLR------------------------------------i--~ 

FUNCTION TABLE 

INPUTS OUTPUT AND I/O 

0Eii OEA CLR LE AI Bit 
I of H's Iof H's A B PARITY 

L H X X Odd NA NA A L 
Even H 

H L X L NA Odd B NA NA 
Even 

H L H H NA X X NA NA 

X X L H X X X NA NA 

H H X 

H H L H X X Z Z Z X L LOdd 
X L H Even 

L L X X Odd NA NA A H 
Even L 

NA = Not applicable, NC = No change, X = Don't care 
t Summation of high-level inputs includes PARITY along with Bi inputs. 
:I: Output states shown assume the ERR output was previously high. 
§ In this mode, the ERR output, when enabled, shows inverted parity of the A bus. 

TEXAS .If 
INSJRUMENlS 

POST OFFICE BOX 665303 • DAlLAS, TEXA9 75265 

ERR; 

NA 

H 
L 

NC 

H 

NC 
H 
H 
L 

NA 

FUNCTION 

A data to B bus and 
Generate Parity 

B Data to A Bus and 
Check Parity 

Store Error Flag 

Clear Error Flag Register 

Isolation§ 
(Parity check) 

A Data to B Bus and 
Generate Inverted Parity 
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54ACT11853,74ACT11853 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

03474. MARCH 199O-REVISEO OCTOBER 1990 

error-flag waveforms 

BI + PARITY 

H 
L 

H 
L 

EVEN 

ODD 

LE ----------?-
r---------------------- : 

2-74 

I 
I 

CLR ----------' 
u ______________________ : 

---------------------- H 

I 
I 

I 

I+-- PASS 
I I 

--....... oIoIl.~ STORE -+I CLEAR I SAMPLE --+ 

ERROR FLAG FUNCTION TABLE 

INTERNAL OUTPUT 
INPUTS TO DEVICE PRE·STATE OUTPUT FUNCTION 

LE CLR POINT"P' ERRn-lt ERR 

L L 
L L H X H PASS 

L X L 
L H X L L SAMPLE 

H H H 

H L X X H CLEAR 
L L 

H H X H H STORE 

t ERRn-l represents the state of the ERR output before any changes at CLR, LE, or pOint P. 
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54ACT11853,74ACT11853 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

03474, MARCH 1990-REVISEO OCTOBER 1990 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee ...... "" ... "'".,.", ...•. ".""." ... "" ...... , ... ,, - 0.5 V to 7 V 
Input voltage range, VI (see Note 1) ,." ... ,."".".", .... ,."" ....... ".. - 0.5 V to Vee + 0.5 V 
Output voltage range, Va (see Note 1) ,"".""." ... " .. " ... "." .... ".. - 0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI> Vee> "" ........ ,., .. " ........ ""., .. ,., ... " .. " :I: 20 mA 
Output clamp current, 10K (VA < 0 or Va> Vee> .. ".,." .. " .... ,." .... "............... :I: 50 mA 
Continuous output current, 10 (VA = 0 to Vee> ., ....... " ................ " ......... " .... :I: 50 mA 
Continuous current through Vee or GlND pins ..... " .......... " ...... "." ......... "... :I: 200 mA 
Storage temperature range ......... " ... ""." .................. " .... "........ - 65°C to 150°C 

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

NOTE 1: The input and output voltage ratings may be exceeded If the input and output current ratings are observed. 

recommended operating conditions 

54ACTl1853 74ACTll853 

MIN NOM MAX MIN NOM MAX UNIT 

vee Supply voltage 4.5 5 5.5 4.5 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 Vec V 

Vo Output voltage 0 Vce 0 Vec V 

IOH High-level output current -24 -24 mA 

IOL Low-level output current 24 24 rnA 
AI/lJ.v Input trans~ion rise or fall rate 0 10 0 10 nsN 

TA Operating free-air temperature -55 125 -40 85 ·c 
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54ACT11853,74ACT11853 
8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

D3474. MARCH 1991)-REVISED OCTOBER 1990 

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

TA=25'C 54ACT118S3 74ACTII853 
PARAMETER TEST CONOmONS VCC MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
10H =-50i'A 

5.5V 5.4 5.4 5.4 
All outputs except 4.5V 3.94 3.7 3.8 

VOH ERR IOH=-24mA 
5.5V 4.94 4.7 4.8 

IOH=-50mAt 5.5V 3.85 

IOH=-75mAt 5.5V 3.85 

4.5V 0.1 0.1 0.1 
10L = 50 i'A 5.5V 0.1 0.1 0.1 

4.5V 0.36 0.5 0.44 
VOL IOL=24mA 

5.5V 0.36 0.5 0.44 

10L = 50 mAt 5.5V 1.65 

10L = 75 mAt 5.5V 1.65 

II 
OEA, OEB, LE, 

andCLR VI = VCC or GNO 5.5 V .. 0.1 ",I ",I 

10Z 
A or B ports, 

Vo = VCC or GNO 5.5 V ",0.5 ",10 ",5 
PARITY* 

ICC VI = VCCor GND, 10 =0 5.5V 6 160 80 

6ICC§ 
One input at 3.4 V, 

5.5V 0.9 1 1 
Other inputs at GND or VCC 

Ci 
OEA, OEB, LE, 

and CLR VI = VCC or GNO 5V 4.5 

Aor B ports, 
Cio 

PARITY 
Vo = VCC or GND 5V 12 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
* For 1/0 ports, the parameter 10Z includes the input leakage current. 
§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V to Vcc. 

UNIT 

V 

V 

i'A 

i'A 

i'A 

mA 

pF 

timing requirements over recommended operating free-air temperature range, Vee = 5 V :!: 0.5 V 
(unless otherwise noted) (see Note 2) 

TA,,25'C 54ACT11853 74ACT11853 
UNIT 

MIN MAX MIN MAX MIN MAX 

LE high 5 5 5 

tw Pulse duration LElow 5 5 5 ns 

CLRlow 5 5 5 

Setup time, before LEI Bi and PARITY 14 14 14 
tsu ns 

CLR inactive 2 2 2 

th Hold time, Bi and PARITY after LEI 0 0 0 ns 

NOTE 2: Load circuH and voltage waveforms are shown in Section 1. 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CO,.OITIONS TYP UNIT 

~ 87 
Outputs enabled BtoA 'so 

Cpd Power dissipation capacitance per transceiver 
~ 

CL=50pF, f=1 MHz ~ pF 
Outputs disabled 

BloA '"4-

TEXAS ." 
INstRUMENTS 

2·76 POST OFFICE BOX 655303 • DAllAS. TEXAS 752!15 



• 

• 
• 

• 

• 

• 

• 

3-State Buffer-Type Outputs Drive Bus 
Lines Directly 

Bus-Structured Pinout 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

EPIC'· (Enhanced-Performance Implanted 
CMOS) 1-flm Process 

500-mA Typical Latch-Up Immunity at 
125°C 

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

description 

These dual 4-bit registers feature 3-state outputs 
designed specifically for bus driving. This makes 
these devices particularly suitable for 
implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 

The dual 4-bit latches are transparent D-type. 
When the latch enable input (1 C or 2C) is high, the 
(0) outputs will follow the data (0) inputs in true 
form, according to the function table. When the 
latch enable input is taken low, the outputs will be 
latched. When CLR goes low, the 0 outputs go low 
independently of enable C. The outputs are in a 
high-impedance state when OC (output control) is 
at a high logic level. 

The 54AC11873 is characterized for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74AC11873 is characterized for 
operation from - 40°C to 85°C. 

EPle is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains 
PRODUCTION DATA InformatJon current as of publlcatJon 
date. Products conform to specfficatlone per the term. 01 
Texae Instruments standard warranty. Production procenlng 
does not necessarily Include tutlng at all parameters. 

TEXAS ..If 
INSlRUMENlS 

54AC11873,74AC11873 
DUAL 4·BIT D·TYPE LATCHES 

WITH 3·STATE OUTPUTS 

54ACI1873 ••• JT PACKAGE 
74ACI1873 ••• OW OR NT PACKAGE 

(TOP VIEW) 

1C 1 10C 

1Q1 2 1ClR 
1Q2 3 101 

1Q3 4 102 
1Q4 5 103 

GNO 6 104 

GNO 7 Vee 
GNO 8 Vee 
GND 9 201 

2Q1 10 202 
2Q2 11 203 

2Q3 12 204 

2Q4 13 2CLR 

2C 14 20C 

54ACI1873 ••. FK PACKAGE 

(TOP VIEW) 

C\lC')'Vou ..... C\I 

S! S! S!;9;9 151 151 

4 3 2 1 282726 
5 25 203 
6 24 204 
7 23 2ClR 
8 22 20C 

1Q1 9 21 2C 
10 20 2Q4 
11 19 2Q3 

121314 1516 1718 

"'ClClClCl~N OzzzzOO 
~ClClClClNN 

FUNCTION TABLE 

INPUTS OUTPUT 

DC CLR C 0 Q 

L L X X L 

L H H H H 

L H H L L 

L H L X 0 0 

H X X X Z 

Copyright © 1990. Texas Instruments Incorporated 
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54AC11873,74AC11873 
DUAL 4-81T D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
03398. JANUARY 1990 

logic symbolt logic diagram, each quad latch (positive logic) 

10C 

1C 

1CLR 

101 
2 

1Q1 

102 
3 

1Q2 

103 
4 

1Q3 

104 
5 

104 

20C 

2C 

2CLR 

201 10 2Q1 "<l 

202 
19 11 

2Q2 

203 
18 12 

2Q3 

204 
17 13 

2Q4 

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

Pin numbers shown are for DW. JT. or NT packages. 

OC ------------~ 

C 

CLR Q1 

01 

Q2 

02 

Q3 

03 ---------++--1 

04 

04 -------------110 

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

Supply voltage range, Vee .......................................................... - 0.5 V to 7 V 
Input voltage range, VI (see Note 1) .......................................... - 0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Note 1) ....................................... - 0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI> Vee> ............................................... :!: 20 mA 
Output clamp current, 10K (Vo < 0 orVo > Vee> ........................................... :!: 50 mA 
Continuous output current, 10 (Vo = 0 to Vee> ............................................ :!: 50 mA 
Continuous current through Vee or GND pins ............................................ :!: 200 mA 
Storage temperature range ....................................................... - 65°C to 150°C 

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

NOTE 1: The input and output voltage ratings may be exceeded H the Input and output current ratings are observed. 
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recommended operating conditions 

Vee Supply voKage 

Vee=3V 

VIH High-level input voltage Vee=4.5V 

Vee=5.5V 

Vee=3V 

VIL Low-level input voltage Vee=4.5V 

Vee=5.5V 

VI Input voltage 

Vo Output voltage 

Vce=3V 

10H High-level output current Vee=4.5V 

Vec=5.5V 

Vee=3V 

10L Low-level output current VCC=4.5V 

Vee = 5.5V 
AVI!N I nput transition rise or fall rate 

TA Operating free-air temperature 

54AC11873,74AC11873 
DUAL 4·81T D·TYPE LATCHES 

WITH 3·STATE OUTPUTS 
03398, JANUARY 1990 

54AC11873 74AC11873 

MIN NOM MAX MIN NOM MAX UNIT 

3 5 5,5 3 5 5,5 V 

2,1 2.1 

3.15 3.15 V 

3.85 3.85 

0.9 0.9 

135 1.35 V 

.,~65 1.65 

0 ."t;;; Vee 0 Vee V 

0 
-" '< Vee 0 Vee V 
~v -4 -4 

<>.,0' -24 -24 mA 
'< -24 -24 

12 12 

24 24 mA 

24 24 

0 10 0 10 nsN 
-55 125 -40 85 ·C 

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

TA=25·C 54AC11873 
PARAMETER TEST CONDITIONS VCC MIN MAX MIN MAX TYP 

3V 2.9 2.9 

10H =- 50 i'A 4.5V 4.4 4.4 

5.5V 5.4 5.4 

IOH=-4mA 3V 2.58 2.4 
VOH 4.5V 3.94 3.7 

IOH=-24mA 
5.5V 4.94 4.7 

IOH=-50mAi 5.5V 3.85 

IOH=-75mAT 5.5 V 

3V 0.1 ,c:i'Q.l 
10L = 50 i'A 4.5V 0.1 _<>V.~.1 

5.5V 0.1 6«-":..~ 0.1 

IOL=12mA 3V 0.36 ~ 0.5 

VOL 4.5V 0.36 0.5 
IOH=24mA 

5.5V 0.36 0.5 

10L= 50 mAT 5.5 V 1.65 

IOL=75mAi 5.5V 

10Z Vo = Vee or GND 5.5V ,,0.5 ,,10 

II VI = Vee or GND 5.5V ",0.1 ",1 

lee VI = Vce or GND, 10=0 5.SV 8 160 

ei VI = Vee or GND 5V 4.5 

eo VI = VCC or GND SV 13.5 

t Not more than one output should be tested at a tIme, and the duratIon of the test should not exceed 10 ms. 

TEXAS -If 
INSTRUMENTS 
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74AC11873 

MIN MAX 
UNIT 

2.9 

4.4 

5.4 

2.48 

3.8 V 

4.8 

3.85 

0.1 

0.1 

0.1 
0.44 

0.44 V 
0.44 

1.65 
",S i'A 
",1 i'A 
80 i'A 

pF 

pF 
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54AC11873, 74AC11873 
DUAL 4·BIT D·TYPE LATCHES 
WITH 3·STATE OUTPUTS 
03398, JANUARY 1990 

timing requirements over recommended operating free-air temperature range, 
Vee = 3.3 V:!: 0.3 V (unless otherwise noted) (see Note 2) 

TA=25'C 54AC11873 
PARAMETER 

MIN MAX MIN MAX 

CLRlow 5 5 
tw Pulse duration 

Chigh 5 5 :\ 
Data high 3 ~..,,)~ 

Isu Selup lime, data before C~ 
Dalalow 4 -<>-~y 
Dalahigh c 1 "~"f 

'h Hold lime, data after C~ 
Dalalow 1 1 

timing requirements over recommended operating free-air temperature range, 
Vee = 5 V :!: 0.5 V (unless otherwise noted) (see Note 2) 

TA = 25'C 54AC11873 
PARAMETER 

MIN MAX MIN MAX 

CLRlow 5 5 
Iw Pulse duralion 

Chigh 5 5 ,.~ 

Dala high 2 j:)-"':~ 
Isu Selup lime, data before C~ 

Dalalow 3 "'~' 
Dalahigh 1 «l 

Ih Hold lime, data after C~ 
Dalalow 1 1 

74AC11873 

MIN MAX 

5 

5 

3 

4 

1 

1 

74AC11873 

MIN MAX 

5 

5 

2 

3 

1 

1 

switching characteristics over recommended -operating free-air temperature range, 
Vee = 3.3 V :!: 0.3 V (unless otherwise noted) (see Note 2) 

FROM TO TA = 25'C 54AC11873 74AC11873 
PARAMETER 

(INPUn (OUTPUn MIN TVP MAX MIN MAX MIN MAX 

IpLH 2.8 8.8 11.2 2.8 14.1 2.8 13 

'PHL 
D Q 

2.8 9 11.2 2.8 13.6 2.8 12.7 

IpLH 3 9.4 11.8 3 14.9 3 13.6 

'pHL 
C Q 

2.9 9.4 11.7 2.9 14,4.2 ;2.9 13.2 

'pHL CLR Q 2.3 8.2 10.3 

~2 
2.3 11.5 

'PZH 1.8 6.4 8.4 0.5 1.8 9.7 

'PZL 
OC Q 2.7 9.9 12.5 15.7 2.7 14.4 

'pHZ 3.8 6.8 8.4 3.8 9.4 3.8 9 

IpLZ 
OC Q 

3.5 6.8 8.5 3.5 9.5 3.5 9.1 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V :!: 0.5 V (unless otherwise noted) (see Note 2) 

FROM TO TA = 25'C 
PARAMETER 

(INPUn (OUTPUn MIN TVP 

'pLH 2.2 5.5 

IpHL 
D Q 

2.1 5.5 

'pLH 2.4 5.9 
C Q 

2.2 5.8 IpHL 

'pHL CLR Q 1.7 5.1 

'PZH 1.2 4.1 
OC Q 

1.9 5.5 'PZL 

'pHZ 3.5 5.9 
OC Q 

3.3 5.5 IpLZ 
NOTE 2: Load corcu~ and vollage waveforms are shown In Secllon 1 . 

PRODUCT PREVIEW Informllion concern. produell In til, formlllvt or 
dlllS;:'" •• of deYtfopmlnL CharlCltrlltlc dllund ottIer .pecllloillonl 
~r:conJu~= ~:.'C:=t":oIIr:.~ HI' rlghl to change or 
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54ACT11873 74ACT11873 

MAX MIN MAX MIN MAX 

7.3 2.2 9.2 2.2 8.4 

7.2 2.1 8.9 2.1 8.2 

7.8 2.4 9.7 2.4 8.9 

7.6 

~4 
2.2 8.7 

6.8 .2 1.7 7.6 

5.6 7 1.2 6.4 

7.3 1~ 9.2 1.9 8.5 

7.4 3.5 8.2 3.5 7.9 

7 3.3 7.9 3.3 7.6 

UNIT 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 



operating characteristics, Vee = 5 V, T A = 25°C 
PARAMETER 

Cpd Power dissipation capacitance per latch 

TEXAS -If 
INSlRUMENlS 

54AC11873,74AC11873 
DUAL 4·BIT D· TYPE LATCHES 

WITH 3·STATE OUTPUTS 
03398, JANUARY 1990 

TEST CONDITIONS 

CL = 50 pF, f = 1 MHz 
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• 
• 

• 
• 

• 

• 

• 

• 

Inputs are TTL-Voltage Compatible 

3-State Buffer-Type Outputs Drive Bus 
Lines Directly 

Bus-Structured Pinout 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

EPIC'· (Enhanced-Performance Implanted 
CMOS) 1-l-\m Process 

SOO-mA Typical Latch-Up Immunity at 
12SoC 

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

description 

These dual 4-bit registers feature 3-state outputs 
designed specifically for bus driving. This makes 
these devices particularly suitable for 
implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 

The dual 4-bit latches are transparent Ootype. 
When the latch enable input (1 C or 2C) is high, the 
(0) outputs will follow the data (0) inputs in true 
form, according to the function table. When the 
latch enable input is taken low, the outputs will be 
latched. When CLR goes low, the 0 outputs go low 
independently of enable C. The outputs are in a 
high-impedance state when OC (output control) is 
at a high logic level. 

The 54ACT11873 is characterized for operation 
over the full military temperature range of - S5°C 
to 125°C. The 74ACT11873 is characterized for 
operation from - 40°C to 85°C. 

EPle is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains 
PRODUcnON DATA Information current a. of publication 
chltl. Producte conform to apeclflcatlonl per the term. of 

~=·~~-::cr:=I~~=::.V::~~~Yor=-p=.::."',ng TEXAS ." 
INSlRUMENTS 

54ACT11873,74ACT11873 
DUAL 4·81T D·TYPE LATCHES 

WITH 3·STATE OUTPUTS 

54ACT11873 ••• JT PACKAGE 
74ACT11873 ••• DW OR NT PACKAGE 

OC 

L 

L 

L 

L 

H 

(TOP VIEW) 

28 10C 
27 1CLR 
26 101 
25 102 
24 103 
23 104 
22 Vee 
21 Vee 
20 201 
19 202 
18 203 
17 204 
16 2CLR 
15 20C 

54ACT11873 ••• FK PACKAGE 

(TOP VIEW) 

~ 8 25 QJ~ Ci ~ 
..- ..... """'~7 C\lN 

4 321 282726 
5 25 203 
6 24 204 
7 23 2CLR 
8 22 20C 
9 21 2C 
10 20 2Q4 

2Q3 

FUNCTION TABLE 

INPUTS OUTPUT 

CLR C D Q 

L X X L 

H H H H 

H H L L 

H L X 00 

X X X Z 

Copyrlght@ 1990. Texas Instruments Incorporated 
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54ACT11873,74ACT11873 
DUAL 4-81T D-TYPE LATCHES 

WITH 3-STATE OUTPUTS 

logic symbolt 

10C 
lC 

lClR 

101 
102 

103 
104 

20C 
2C 

2CLR 

201 

202 

203 
204 

lQl 
lQ2 

lQ3 

lQ4 

2Ql 

2Q2 

2Q3 

2Q4 

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

Pin numbers shown are for OW. JT. or NT packages. 

logic diagram (positive logic) 

each quad latch 

DC --------{] 

C 

01------++-110 

02 ------++-1 

03 ------++-1 

04-------1 

R 

Cl 

03399. FEBRUARY 1990 

Ql 

Q2 

Q3 

Q4 

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

Supply voltage range, Vee .......................................................... - 0.5 V to 7 V 
Input voltage range, VI (see Note 1) .......................................... - 0.5 Vto Vee + 0.5 V 
Output voltage range, Va (see Note 1) ....................................... - 0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ............................................... :!: 20 mA 
Output clamp current, 10K (VA < 0 or Va > Vee) ........................................... :!: 50 mA 
Continuous output current, 10 (VA = 0 to Vee) ............................................ :!: 50 mA 
Continuous current through Vee or GND pins ............................................ :!: 200 mA 
Storage temperature range ....................................................... - 65·C to 150·C 

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

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54ACT11873,74ACT11873 
DUAL 4-81T D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
03399. FE;BRUARY 1990 

recommended operating condltlon$ 

I 
Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

At/Av Input transHion rise or fall rate 

TA Operating free-air temperature 

54ACT11873 

MIN MAX 

4.5 5.5 

2 -~ 
~~0.8 

0 ... </:-v Vee 

Or" Vee 

_<:Jv -24 

"'</:-'" 24 

0 10 

-55 125 

74ACT11873 

MIN M~ UtllT 

4.5 5.5 V 

2 V 

0.8 V 

0 Vee V 

0 Vee V 

-24 mA 

24 rnA 

0 10 nsN 

-40 85 'e 

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

TA = 25'C 54ACT11873 74ACT11873 
PARAMETER TEST CONDITIONS VCC MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
IOH=-50 !AA 5.5V 5.4 5.4 5.4 

4.5V 3.94 3.7 3.8 

VOH IOH=-24mA 5.5V 4.94 4.7 4.8 

IOH=-50mAT 5.5V 3.85 

IOH=-75mAT 5.5V 3.85 

4.5V 0.1 0.1 0.1 
IOL = 50!AA 5.5V 0.1 ,C.P·l 0.1 

4.5V 0.36 ,,<$ <'>.'<,~.5 0.44 
VOL IOL=24mA 5.5V 0.36 q,<,:",<i; 0.5 0.44 

IOL = 50 mAT 5.5V " 1.65 

IOL = 75 mAT 5.5V 1.65 

IOZ Vo = Vee or GND 5.5 V ",0.5 ",10 ",5 

II VI = Vee or GND 5.5V ",0.1 ",1 ",1 

lee VI = Vee or GND. 10=0 5.5V 8 160 80 

One input at 3.4 V. 

Alec; Other inputs at GND or Vee 5.5V 0.9 1 1 

ei VI = Vee or GND 5V 4.5 

eo Vo= Vee or GND 5V 13.5 

t Not more than one output should be tested at a time. and the duration of the test should nol'exceed 10 ms. 
; This is the increase In supply current for each Input that Is at one of the specified TTL voltage levels rather than a V to Vee. 
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UNIT 

V 

V 

!AA 

!AA 

!AA 

mA 
pF 

pF 



54ACT11873,74ACT11873 
DUAL 4-81T O-TYPE LATCHES 

WITH 3-STATE OUTPUTS 
03399, FEBRUARY 1990 

timing requirements over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 

TA=2S'C 54ACT11873 
PARAMETER 

MIN MAX MIN MAX 

CLRlow 5 5 
tw Pulse duration Enable C high 5 5 ,.'\ 

Data high 6 .~~~ 
tsu Setup time, data before CI 

Data low 3 A~~' 
Data high 0 <<If 

th Hold time, data after C I 
Data low 0 0 

74ACT11873 

MIN MAX 

5 

5 

6 

3 

0 

0 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 

FROM TO TA=25'C 54ACT11873 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX 

tpLH 4.4 7.2 8.8 4.4 10.9 

tpHL 
D Q 

3 6.6 9.1 3 10.9 

tpLH 4.7 8.1 10 4.7 12.3 

tPHL 
C Q 

5.2 8.9 10.9 5.2,,~~.3 
tpHL CLR Q 2.9 6.5 9 ~~{<;Il>.7 

tpZH 1.9 4.9 7.1 q1.~ 8.5 

tpZL OC Q 2.7 6.4 9.1 Z.7 11.1 

tpHZ 
OC 

5.7 8 9.5 5.7 10.6 

tpLZ 
Q 

5.2 7.8 9.1 5.2 10.2 

NOTE 2: Load circuit and voltage waveforms are shown In Section 1. 

operating characteristics, Vee = 5 V, T A = 25'e 
PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per latch CL =50 pF, f= 1 MHz 

PRODUCT PREVIEW Informltfon HnCftnl products In tbl formative or 
dtsJlln ph ... of d"lIopmtnt CIIaraclerlltfc dill and oUter IpeeiflClIionl 
=1:c!:~S:. r:~ p=~n=n~:""1 III, rfghl 10 eflangl or TEXAS .If 

INSTRUMENtS 
POST OFFICE BOX 655303 • DAllAS, TEXAS 76265 

74ACT11873 

MIN MAX 

4.4 10 

3 10.2 

4.7 11.3 

5.2 12.3 

2.9 10 

1.9 B 

2.7 10.3 

5.7 10.2 

5.2 9.8 

UNIT 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 
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• 3-State Buffer-TYpe Outputs Drive Bus 
Lines Directly 

• Asynchronous Clear 

• 

• 

• 

• 

• 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

EPIC'· (Enhanced-Performance Implanted 
CMOS) 1-~m Process 

SOO-mA Typical Latch-Up Immunity at 
12SoC 

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

description 

The 54AC11874 and 74AC11874 contain dual 
4-bit registers featuring 3-state outputs designed 
specifically for bus driving. This makes these 
devices particularly suitable for implementing 
buffer registers, I/O ports, and working registers. 

The edge-triggered flip-flops enter data on the 
low-to-high transition ofthe clock. The 'AC11874 
has CLR inputs and noninverting outputs. Taking 
this input (CLR) low causes the four Q outputs to 
go low independently of the clock. 

The 54AC11874 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The 74AC11874 is characterized for 
operation from -40°C to 85°C. 

EPIC is a trademark of Texas Instruments Incorporated. 

54AC11874,74AC11874 
DUAL 4-BIT D-TYPE EDGE-TRIGGERED 

FLIP-FLOPS WITH 3-STATE OUTPUTS 

54AC11874 ••• JT PACKAGE 
74AC11874 ••• ow OR NT PACKAGE 

(TOP VIEW) 

1CLK 10E 
101 1CLR 
102 101 
103 102 

103 
104 

GNO Vce 
GND VCC 
GNO 9 201 
201 202 
202 2D3 
203 204 
204 2CLR 

2CLK 20E 

54AC11874 •.• FK PACKAGE 
(TOP VIEW) 

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

11 19 
12 1314 1516 1718 

UNLESS OTHERWISE NOTED UtI, document contains PRODucnoN DATA 
Inform.llon current I. of publiCilion date. Products conform to 
.pectfiellions per the terms 01 T.Xl$ Instruments altndard warranty. 
Produetlon processing dou not Dte •• srI" Indud ...... ng of III 
parameters. 
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OE 

l 

L 

L 

L 

H 

logic symbolt 

10E 

lCLK 

lCLR 

101 

102 25 

103 24 

104 23 

20E 

2CLK 

2ClR 

201 

202 

203 

204 

2 

3 

4 

5 

lQl 

lQ2 

lQ3 

lQ4 

2Ql 

2Q2 
I-----f----:- 2Q3 

54AC11874,74AC11874 
DUAL 4·BIT D·TYPE EDGE·TRIGGERED 

FLlp·FLOPS WITH 3·STATE OUTPUTS 

FUNCTION TABLE 
(each fllp.flop) 

03446, MARCH 1990-REVISEO OCTOBER 1990 

INPUTS OUTPUT 

ClR ClK 0 Q 

L X X L 

H t H H 
H t L L 

H L X 00 

X X X Z 

logic diagram (positive logic) 

OE-------G 

ClK 

R >--+-- Ql 

Cl 

01 -----+-1--110 

Q2 

02 ----+--+--1 

Q3 

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

03 -----+-1--1 

Pin numbers shown are tor OW, JT, and NT packages. 

04 -----.........jl0 

TEXAS " INSTRUMENTS 
POST OFFICE BOX 655303 • DALlAS, TEXA9 75285 
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54AC11874, 74AC11874 
DUAL 4·81T D·TYPE EDGE·TRIGGERED 
FLlp·FLOPS WITH 3·STATE OUTPUTS 
03446, MARCH 199G-REVISEO OCTOBER 1990 

absolute maximum ratings over operating free·alr temperature range (unless otherwise noted)t 
Supply voltage range, Vee ,......................................................... - 0.5 V to 7 V 
Input voltage range, VI (see Note 1) .......................................... - 0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Note 1) ................... . . . . . . . .. . . . . . . . .. .. - 0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI> Vecl ................................................ :!: 20mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ............................................ :!: SOmA 
Continuous output current, 10 (Vo = 0 to Vee) .............................................. :!: SOmA 
Continuous current through Vee or GND pins ............................................. :!: 200mA 
Storage temperature range ....................................................... - 55°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 condHlons beyond those indicated under ·recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated condHions for extended periods may affect device reliability. 

NOTE 1: The input and output voHage ratings may be exceeded if the Input and output current ratings are observed. 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

AIIAv Input transHion rise or fall rata 

TA Operating free-air temperature 

54AC11874 

MIN NOM MAX 

3 5 5.5 

Vee=3V 2.1 

Vee=4.5V 3.15 

Vee=5.5V 3.85 

Vee=3V 0.9 

Vee=4.5V 1.35 

Vee=5.5V A~5 
0 e'Vee 
0 .(~. Vee 

Vee=3V _~v -4 

Vee=4.5V AOv 

Vee=5.5V .~ 
Vee=3V 

Vee=4.5V 

Vee=5.5V 

0 

-55 

TEXAS ~ 
INSlRUMENTS 

-24 

-24 

12 

24 

24 

10 

125 

2-88 POST OFFICE BOX 865303 • DALlAS, TEXAS 75265 

74AC11874 

MIN NOM 

3 5 

2.1 

3.15 

3.85 

0 

0 

0 

-40 

MAX 
UNIT 

5.5 V 

V 

0.9 

1.35 V 

1.65 

Vee v 

vee V 

-4 

-24 rnA 
-24 

12 

24 mA 

24 

10 nsN 

85 'e 



54AC11874, 74AC11874 
DUAL 4-81T D-TYPE EDGE-TRIGGERED 

FLIP-FLOPS WITH 3-STATE OUTPUTS 
03446, MARCH 199O-AEVISEO OCTOBER 1990 

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

TA = 2S'C S4AC11874 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX 

3V 2.9 2.9 

10H:- 50 !!A 4.5V 4.4 4.4 

5.5V 5.4 5.4 

IOH:-4mA 3V 2.58 2.4 
VOH 

4.5V 3.94 3.7 
IOH=-24mA 

5.5V 4.94 4.7 

10H =-50mAT 5.5V 3.85 

IOH=-75mAt 5.5V 

3V 0.1 ~ 0.1 

10L = 50 !!A 4.5V 0.1 "i;,)~.1 
5.5V 0.1 OV.:;.~O.1 

IOL=12mA 3V 0.36 I"'<)q:: 0.5 
VOL 

4.5V 0.36 0.5 
10L = 24 mA 

5.5V 0.36 0.5 

10L = 50 mAt 5.5V 1.65 

IOL=75 mAt 5.5V 

10Z Vo = VCC or GND 5.5V ",0.5 ",10 

II VI = VCC or GND 5.5V ",0.1 ",1 

ICC VI = VCC orGND, 10: 0 5.5V 8 160 

Ci VI - VCC or GND 5V 4.5 

Co Vo = VCC or GND 5V 13.5 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

timing requirements over recommended operating free-air temperature range, 
Vee = 3.3 V:!: 0.3 V (unless otherwise noted) (see Note 2) 

PARAMETER 

fclock Clock frequency 

CLRlow 
tw Pulse duration 

CLK high or low 

tsu Setup time before CLK! 
Data 

CLR inactive 

th Hold time after CLK! Data 

NOTE 2: Load Circuits and voltage waveforms are shown In Section 1. 

TEXAS -If 
INSTRUMENTS 

TA=2S'C 

MIN MAX 

° 60 

4 

8.3 

3 

1.5 

1 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

S4AC11874 

MIN MAX 

0 60 

4.t"':'<, 

8,.g)':~ 
<>«:.'Jrj;" 
~l! 

1 

74AC11874 

MIN MAX 
UNIT 

2.9 

4.4 

5.4 

2.48 

3.8 
V 

4.8 

3.85 

0.1 

0.1 

0.1 

0.44 

0.44 
V 

0.44 

1.65 

",5 !!A 
",1 !!A 
80 !!A 

pF 

pF 

74AC11874 
UNIT 

MIN MAX 

0 60 MHz 

4 

8.3 ns 

3 

1.5 
ns 

1 ns 
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54AC11874,74AC11874 
DUAL 4·81T D·TYPE EDGE·TRIGGERED 
FLlP·FLOPS WITH 3·STATE OUTPUTS 
03446. MARCH 199o-REVISEO OCTOBER 1990 

timing requirements over recommended operating free-air temperature range, 
Vee = 5 V:!: 0.5 V (unless otherwise noted) (see Note 2) 

PARAMETER 
TA=25°C 54ACl1874 74ACl1874 

MIN MAX MIN MAX MIN 

fclock Clock frequency 0 125 0 125 0 

ClRlow 4 4{"~. 4 
Iw Pulse duration CLK high or low 4 ~v.q}' 4 

Isu Setup time before CLK f 
Dala 2 <;~<t7 2 

ClR inactive 1.5 '$' 1.5 

Ih Hold time after ClK! Data 1 1 I 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3 V:!: 0.3 V (unless otherwise noted) (see Note 2) 

MAX 

125 

FROM TO TA=25°C 54ACl1874 74AC11874 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN 

fmax 80 60 60 

IplH 2.9 7.3 11 2.9 13.5 2.9 

IpHl 
ClK AnyQ 

3.7 8.8 13.1 3.7 .tN.6 3.7 

IpHl ClR AnyQ 3.9 9.3 14 3J1S)"':.4Jf.B 3.9 

IPZH 
OE 

2.1 5.6 8.7 ~<t710.7 2.1 

IPZl 
AnyQ 

3.1 8.4 13.1 :f!1 16 3.1 

IpHZ 
OE 

4 6.2 8.2 4 8.9 4 

IPLZ 
AnyQ 

3.9 6.3 8.5 3.9 9.3 3.9 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V:!: 0.5 V (unless otherwise noted) (see Note 2) 

MAX 

12.5 

14.6 

15.7 

9.8 

14.9 

8.7 

9 

FROM TO TA=25°C 54ACl1874 74ACl1874 
PARAMETER 

(INPUT) (OUTPUT) MIN TVP 

fmax 125 

IPlH 2.3 
ClK AnyQ 

2.9 IpHl 

IpHl ClR AnyQ 2.9 

IpZH 
OE 

1.5 
AnyQ 

2.3 IPZl 

IpHZ 
OE AnyQ 

3.8 

IPLZ 3.7 

NOTE 2: Load cIrcuIts and voltage waveforms are shown In Section 1. 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER 

Cpd Power dissipation capacHance 

TEXAS ,If 
INSlRUMENlS 

5.2 

6.1 

6.3 

4 

5.4 

5.7 

5.5 

MAX MIN MAX 

125 

7.4 2.3 9 

8.6 2.9.m·3 
8.9 2X:n&f!·7 
5.9 <J~ 7.1 

7.8 ~.:i 9.5 

7.3 3.8 8 

7.1 3.7 7.8 

TEST CONDITIONS 

f=l MHz 

2·90 POST OFFICE BOX _ • DA\.L>.S. TEXAS 75285 

MIN MAX 

125 

2.3 8.3 

2.9 9.6 

2.9 10 

1.5 6.6 

2.3 8.8 

3.8 7.7 

3.7 7.5 

UNIT 

MHz 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 

ns 



• 
• 

Inputs are TTL-Voltage Compatible 

3-State Buffer-Type Outputs Drive Bus 
Lines Directly 

• Asynchronous Clear 

• 

• 

• 

• 

• 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

EPIC" (Enhanced-Performance Implanted 
CMOS) 1-llm Process 

50G-mA Typical Latch-Up Immunity at 
125·C 

Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 3OG-mil 
DIPs 

description 

The 54ACT11874 and 7 4ACT11874 contain dual 
4-bit registers featuring 3-state outputs designed 
speCifically for bus driving. This makes these 
devices particularly suitable for implementing 
buffer registers, I/O ports, and working registers. 

The edge-triggered flip-flops enter data on the 
low-to-high transition ofthe clock. The 'ACT1187 4 
has CLR inputs and noninverting outputs. Taking 
CLR low causes the four a outputs to go low 
independently of the clock. 

The 54ACT11874 is characterized for operation 
over the full military temperature range of - 55·C 
to 125·C. The 7'4ACT11874 is characterized for 
operation from - 40·C to 85·C. 

EPle is a trademark of Texas Instruments Incorporated. 

54ACT11874, 74ACT11874 
DUAL4-BIT D·TYPE EDGE·TRIGGERED 

FLlp·FLOPS WITH 3·STATE OUTPUTS 
MARCH 199G-REVISED OCTOBER 1990 

54ACTI1874 ••• JT PACKAGE 
74ACTI1874 •.• OW OR NT PACKAGE 

(TOP VIEW) 

101 
102 
103 
104 

201 

202 
203 
204 

2CLK 

10E 

lCLR 
101 
102 
103 
104 
Vee 
Vee 
201 
202 
203 
204 

2CLR 
20E 

54ACTI1874 ••• FK PACKAGE 
(TOP VIEW) 

4 3 2 1 282726 
5 25 
6 24 
7 23 
8 22 
9 21 
10 20 
11 19 

121314 15161718 

UNLESS OTHERWt$E NOTED this documentconllllll PRODUCTION DATA 
Information currtnl II of pubilcaUon dille. ProMII conform 10 
specllfcltloftl per the terms of Teul Inlfnlm.nlI IfInard Wlrranty. 
Production prOcullng dOH nol nlCtSlarilJ IncIuda lelling of ,. 
parlmlltrl. 
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54ACT11874,7.4ACT11874 
DUAL 4·81T D·TYPE EDGE·TRIGGERED 
FLlP·FLOPS WITH 3·STATE OUTPUTS 
03447, MARCH 199G-REVlSEO QCTOBER 1990 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 

OE ClR ClK 0 Q 

L L X X L 

L H t H H 

L H t L L 

L H L X 00 
H X X X Z 

logic symbolt logic diagram (positive logic) 

10E OE 9> 
1ClK 

1ClR ClK 

2 
101 10 V 1Q1 

102 25 3 102 ClR 

103 
24 4 

1Q3 R 

104 
23 5 

1Q4 C1 

01 10 

20E 

2ClK 

2ClR 

201 V 10 2Q1 02 10 

202 
19 

11 2Q2 

203 
18 12 2Q3 R 

204 17 13 2Q4 C1 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 03 10 

and lEe Publication 617-12. 
Pin numbers shown are for OW, JT, and NT packages. 

04 10 

TEXAS ." 
INSlRUMENlS 
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54ACT11874, 74ACT11874 
DUAL 4-81T D-TYPE EDGE-TRIGGERED 

FLIP-FLOPS WITH 3-STATE OUTPUTS 
03447, MARCH 1990-REVISEO OCTOBER 1990 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Input voltage range, VI (see Note 1) ............ , ......................... ".. - 0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Note 1) ......... ,............................. - 0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vecl ................................................ ± 20mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ............................................ ± SOmA 
Continuous output current, 10 (Vo = 0 to Vee) .............................................. ± SOmA 
Continuous current through Vee or GND pins ............................................. ± 200mA 
Storage temperature range ....................................................... - 55°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 current ratings are observed. 

recommended operating conditions 

54ACT11874 74ACT11874 

MIN MAX MIN MAX UNIT 

vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage .-<.O.B 0.8 V 

VI Input voltage Q:..)~C 0 Vee V 

Vo Output voltage _____ tSt..l!..~ee 0 Vee V 

10H High-level output current «;,q;.v -24 -24 mA 

10L Low-level output current 24 24 mA 

l>.t/t.v Input transition rise or fall rate 0 10 0 10 nsN 

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

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

TA=25"C 54ACT11874 74ACT11874 
PARAMETER TEST CONDITIONS vCC MIN TYP MAX MIN MAX MIN MAX 

IOH=-50 !!A 4.5V 4.4 4.4 4.4 

5.5V 5.4 5.4 5.4 

VOH IOH=-24mA 4.5V 3.94 3.7 3.8 

5.5V 4.94 4.7 4.8 

10H = - 50 mAl: 5.5V 3.85 

10H'=-75mAI= 5.5V 3.85 

10L = 50 !!A 4.5V 0.1 0.1 0.1 

5.5V 0.1 ... '" 0.1 0.1 

VOL IOL=24mA 4.5V 0.36 _<>':v~·5 0.44 

5.5V 0.36 "'~~. 0.5 0.44 

IOL=50mA* 5.5V ~y 1.65 

IOL=75mA; 5.5V 1.65 

10Z Vo - Vee or GND 5.5V ±0.5 ",10 ",5 

II VI = Vee or GND 5.5V ±0.1 ;,1 ;,1 

lee VI = Vee or GND, 10=0 5.5V 8 160 80 

l>.lee§ 
One input at 3.4 V, 

Other inputs at GND or Vee 
5.5V 0.9 1 1 

ei VI = Vee or GND 5V 4.5 

eo Vo = Vee or GND 5V 13.5 

:; Not more than one output should be tested at a time, and the duration olthe test should not exceed 10 ms. 
§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V to Vee. 

PRODUCT PREVIEW Information cOJIc:em products In ttl, formative Of 
design phi" of dtYttopment. CttlracterIIUc d ... and other .pectflcdlonl 
:~:c:e":~un. fe~~ ~~In==~:trYes Ute rfgbt to change or TEXAS .., 

INSIRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

UNIT 

V 

V 

!!A 
!!A 
!lA 

mA 

pF 

pF 
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54ACT11874, 74ACT11874 
DUAL 4-81T D-TYPE EDGE-TRIGGERED 
FLIP-FLOPS WITH 3-STATE OUTPUTS 
03447, MARCH 199O-REVISEO OCTOBER 1990 

timing requirements over recommended operating free-air temperature range, 
Vee = 5 V:!: 0.5 V (unless otherwise noted) (see Note 2) 

PARAMETER TA=2S'C S4ACT11874 

MIN MAX MIN MAX 

fclock Clock frequency 0 125 0 125 

ClRlow 4 4.("i'. 
tw Pulse duration ClK high or low 4 ~4}' 

Data S ~~' 
tsu Setup time before CLK! 

ClRlow 2 ~2 

th Hold time after ClK! Data 1 1 

NOTE 2: load circuits and voHage waveforms are shown In Section 1. 

74ACT11874 

MIN MAX 

0 125 

4 

4 

5 

2 

1 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V:!: 0.5 V (unless otherwise noted) (see Note 2) 

PARAMETER 
FROM TO TA=25'C 54ACT11874 74ACT11874 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

fmax 125 125 125 

tplH 
ClK AnyQ 

3.7 6.6 8.4 3.7 10.2 3.7 9.4 

r~I.3 tpHl 4.1 7.6 9.5 4.1 4.1 10.6 

tPHl ClR AnyQ 3.5 7.8 10.5 3~\)~7 3.5 11.8 

tpZH 
OE 

1.6 4.6 6.7 A~~' 7.9 1.6 7.4 
AnyQ 

~~. tpZl 2.4 6 8.6 10.2 2.4 9.5 

tpHZ OE AnyQ 
5.4 7.4 8.9 5.4 9.7 5.4 9.4 

tPLZ 4.9 7.1 8.5 4.9 9.5 4.9 9.1 

NOTE 2: Load CirCUits and voltage waveforms are shown In Section 1. 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance f= 1 MHz 

lExAs.Jf 
INSTRUMENTS 
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UNIT 

MHz 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 
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54AC11881,74AC11881 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

• 

• 

• 

• 
• 

• 

• 

• 

Full Look-Ahead for High-Speed 
Operations on Long Words 

Arithmetic Operating Modes: Addition, 
Subtraction, Shift Operand A One Position, 
Magnitude Comparison, Plus Twelve Other 
Arithmetic Operations 

Logic Function Modes ExClusive-OR, 
Comparator, AND, NAND, OR, NOR, Plus 
Ten Other Logic Operations 

Provides Status Register Checks 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

EPIC'· (Enhanced-Performance Implanted 
CMOS) 1-~m Process 

500-mA Typical Latch-Up Immunity at 
125°C 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 3DO-mil 
DIPs 

logic symbolt 

18 

}~ 
ALU 

SO 
17 

Sl 
16 

S2 
15 

S3 
2 

M Cn+4 

Cn CI 

[11 FO 

[21 Fl 

[4] 

[8] 

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

Pin numbers shown are for OW. JT. and NT packages. 

54AC11881 •.• JT PACKAGE 
74AC11881 ..• ow OR NT PACKAGE 

(TOP VIEW) 

Cn AO 
M A1 

A=B A2 
FO A3 
F1 BO 

GND B1 
GND Vee 
GND Vee 
GND B2 

F2 83 
F3 SO 
P S1 
G S2 

Cn+4 S3 

54ACl1881 '" FK PACKAGE 
(TOP VIEW) 

UU 
MO~ UUNM 

1«lIll UD > > UD UD 

4321282726 
5 25 

6 24 

7 23 

8 22 
9 

10 
21 

20 
11 19 

121314 1516 1718 

MARCH 1990 

~ 
~ 
a:: 
0.. 

t> 
:l o o 

EPIC is a trademark of Texas Instruments Incorporated. a:: __ ~ _____________________________________________ o.. 

ro~~~N;T:::g~~:::::dn::.~;:!~:~O::~!I~~I:::t=u:~::~ -If Copyright © 1990, Texas Instruments Incorporated 
lpecffic.tlon •• re design gOIII. Text. Instruments re.erv81 tfI. rlghlto TwEXAS 
chlnge or discontinue ttl, .. products wllhout notice. IJ 

INSlRUMEN1S 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 2-95 



"tJ 
:xl o 
C 
c: o 
-I 
"tJ 
:xl 

~ 
m 

== 

54AC11881, 74AC11881 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

03479, MARCH 1990 

signal designations 

In both Figures 1 and 2, the polarity indicators ( t:::.) indicate that the associated input or output is active-low 
with respect to the function shown inside the symbol and the symbols are the same In both figures. The signal 
designations in Figure 1 agree with the indicated internal functions based on active-low data and are for use with 
the logiC functions and arithmetic operations shown in Table 1. The Signal designations have been changed In 
Figure 2 to accommodate the logic functions and arithmetic operations for the active-high data given In Table 2. 

'AC11881 

18 

}~ 
ALU 

SO 
17 

S1 (0 ... 15) CP 
16 

S2 (0 ... 15) CG 
15 

S3 6(P=Q) 
2 

M (0 ... 15) CO 

[1] 

[2] 

[4] 

[8] 

'ACll682 

CPG 

CI 

CPO 

CGO 

CPl 

CG1 

CP2 

CG2 C01 

CP3 C03 

CG3 COS 

CP4 C07 

CG4 

CPS 

CGS 

CP6 

CG6 

CP7 

CG7 

FIGURE 1 
(USE WITH TABLE 1) 

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

18 

Ii so 
12 17 

G S1 
13 16 

S2 
3 

A=B S3 15 
14 

Cn+4 M 

FO 

F1 
A1 

F2 

F3 

Xl 

Vl 

X2 

Cn+8 Y2 
Cn+16 X3 

Cn+24 V3 

Cn+32 X4 

V4 

XS 

VS 

X6 

V6 

X7 

Y7 

TEXAS ..If 
INsmUMEN1S 

2 
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'AC11881 

}~ 
ALU 

12 X 
(0 ... 1S)CP 

13 V 
(0 ... 1S)CG 

3 
6(P=Q) A=B 

14 Cn+4 (0 ... 15) CO 

[1] 

[2] 

[4] 

[8] F3 

'AC11882 

CPG 

COl Cn+8 

C03 Cn+16 
COS Cn+24 
C07 Cn+32 

FIGURE 2 
(USE WITH TABLE 2) 



description 

54AC11881,74AC11881 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

03479. MARCH 1990 

The 'AC11881 arithmetic logic units (ALU)/function generators have a complexity of 77 equivalent gates on a 
monolithic chip. These circuits perform 16 binary arithmetic operations on two 4-bit words as shown in Tables 1 
and 2. These operations are selected by the four function-select lines (80, 81, 82, 83) and include addition, 
subtraction, decrement, and straight transfer. When performing arithmetic manipulations, the internal carries 
must be enabled by applying a low-level voltage to the mode control input (M). A full carry look-ahead scheme 
is made available in these devices for fast, simultaneous carry generation by means of two cascade-outputs, 
G and P, for the four bits in the package. When used in conjunction with the 54AC11882 or 7 4AC11882 full carry 
look-ahead circuits, high-speed arithmetic operations can be performed. The typical addition times shown 
previously illustrate the little additional time required for addition of longer words when full carry look-ahead is 
employed. The method of cascading 'AC11882 circuits with these ALUs to provide multilevel full carry 
look-ahead is illustrated under signal designations. 

If high speed is not of importance, a ripple-carry input (Cn) and a ripple-carry output (Cn+4) are available. 
However, the ripple-carry delay has also been minimized so that arithmetic manipulations for small word lengths 
can be performed without enternal circuitry. 

The 'AC11881 will accommodate active-high or active-low data ifthe pin designations are interpreted as follows: 

PIN NUMBER 

Active-low dala (Table 1) 

Active-high data (Table 2) 

Subtraction is accomplished by 1's complement addition, where the 1's complement of the subtrahend is 
generated internally. The resultant output is A-B-1, which requires an end-around or forced carry to provide A-B. 

The 'AC11881 can also be utilized as a comparator. The A=B output is internally decoded from the function 
outputs (Fa, F1, F2,F3) so that when two words of equal magnitude are applied at the A and B inputs, it will 
assume a high level to indicate equality (A=B). The ALU must be in the subtract mode with Cn=H when 
performing this comparison. The A=B output is open-collector so that it can be wire-AND connected to give a 
comparison for more than four bits. The carry output (Cn+4) can also be used to supply relative magnitude 
information. Again, the ALU must be placed in the subtract mode by placing the function select input S3, S2, 
81, SO at L, H, H, L, respectively. 

ACTIVE-LOW DATA ACTIVE-HIGH DATA 
INPUTCn OUTPUTCn+4 

(FIGURE 1) (FIGURE 2) 

H H A~B A"B 

H L A<B A>B 

L H A>B A<B 

L L A"B A~B ~ -These circuits have been deSigned to not only incorporate all of the designer's requirements for arithmetic > 
operations, but also to provide 16 possible functions of two Boolean variables withoutthe use of external circuitry. UJ 
These logic functions are selected by use ofthe four function-select inputs (SO, S 1, 82, 83) with the mode-control IX 
input (M) at a high level to disable the internal carry. The 16 logic functions are detailed in Tables 1 and 2 and 0.. 
include eXClusive-OR, NAND, AND, NOR, and OR functions. I-
The 'AC11881 has the same pinout and same functionality as the 'AC11181 except for the P, G, and ~ 
Cn + 4 outputs when the device is in the logic mode (M = H). C 

o 
IX ____________________________________________________ 0.. 
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description (continued) 

In the logic mode, the 'ACT11881 provides the user with a status check on the input words A and B and the output 
word F. While in the logic mode, the P, G, and Cn + 4 outputs supply status information based upon the following 
logical combinations: 

P = FO + F1 + F2 + F3 
G=H 
Cn +4 = PCn· 

Function Tables for Input Bits Equal/Not Equal 

so = S3 = H, Sl = S2 = L, AND M = H 

Cn DATA INPUTS 
G 

H AO=BO A1 =B1 A2=B2 A3=B3 H 

L AO= BO A1 =B1 A2=B2 A3=B3 H 

X AO .. BO X X X H 

X X A1 .. B1 X X H 

X X X A2 .. B2 X H 

X X X X A3 .. B3 H 

so = Sl = S3 = L, S2 = H, AND M = H 

Cn DATA INPUTS 
G 

H AOorBO=L A1 or B1 = L A2orB2=L A3orB3:L H 

L AOorBO=L A1 orB1 = L A2orB2=L A3orB3=L H 

X AO=BO=H X X X H 

X X A1 =B1 =H X X H 

X X X A2=B2=H X H 

X X X X A3=B3=H H 

OUTPUTS 

P Cn+4 
L H 

L L 

H L 

H L 

H L 

H L 

OUTPUTS 

P Cn+4 
L H 

L L 

H L 

H L 

H L 

H L 

The combination of signals on the S3 through SO control lines determine the operation performed on the data 
words to generate the output bits Fi. 8y monitoring the P and Cn + 4 outputs, the user can determine if all pairs 
of input bits are equal (see table above) or if any pair of inputs are both high (see table above). The 'ACT11881 
has the unique feature of providing an A = 8 status while the exclusive-OR ( E9 ) function is being utilized. When 
the control inputs (S3, S2, S1, SO) equal H, L, L, H; a status check is generated to determine whether all pairs 
(Ai, Bi) are equal in the following manner: P = (AO E9 80) + (A1 E9 81) + (A2 E9 82) + (A3 E9 83). This unique 
bit-by-bit comparison ofthe data words, which is available on the totem-pole P output, is particularly useful when 
cascading' ACT11881 s. As the A = 8 condition is sensed in the first stage, the signal is propagated through the 
same ports used for carry generation in the arithmetic mode (P and G). Thus, the A = 8 status is transmitted 
to the second stage more quickly without the need for external multiplexing logic. The A = 8 open-drain output 
allows the user to check the validity of the bit-by-bit result by comparing the two signals for parity. 

If the user wishes to check for any pair of data inputs (Ai, Bi) being high, it is necessary to set the control lines 
(S3, S2, S1, SO) to L, H, L, L The data pairs will then be ANOed together and the results ORed in the following 
manner: P = AOBO +A1B1 + A2B2 +A3B3. 

m S3 S2 Sl so M P = Fa + F1 + F2 + F3 

::S L H L L H AOBO+A1B1 + A2B2 + A3B3 

~ .. ______________ H ____ L ... L .... H .... H ... (.A.O.$.B.~_+.~.1.$ __ B1.l.+.(A2 .. $.B.2.l+.<.A3 .. $.B.3
l 
.. __ .......... __ 
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SELECTION 

S3 S2 S1 

L L L 

L L L 

L L H 

L L H 

L H L 

L H L 

L H H 

L H H 

H L L 

H L L 

H L H 

H L H 

H H L 

H H L 

H H H 

H H H 

SELECTION 

S3 S2 S1 

L L L 

L L L 

L L H 

L L H 

L H L 

L H L 

L H H 

L H H 

H L L 

H L L 

H L H 

H L H 

H H L 

H H L 

H H H 

H H H 
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Table 1. Logic Functions and Arithmetic Operations (Active-Low) 

ACTIVE·LOW DATA 

M=H M = L; ARITHMETIC OPERATIONS 
SO 

LOGIC FUNCTIONS Cn = L (no carry) Cn = H (with carry) 

L F=A F=AMINUS 1 F=A 

H F=AB F=ABMINUS 1 F=AB 

L F:A+B F = AB MINUS 1 F=AB 

H F=1 F = MINUS 1 (2's COMp) F=ZERO 

L F=A+B F =APLUS (A+ B) F = A PLUS (A+ B) PLUS 1 

H F=B F =AB PLUS (A + B) F = AB PLUS (A + B) PLUS 1 

L F=AGl\B F = A MINUS B MINUS 1 F=AMINUSB 

H F:A+B F=A+B F = (A + B) PLUS 1 

L F=AB F =APLUS (A+ B) F =A PLUS (A+ B) PLUS 1 

H F=AGl\B F=APLUSB F =A PLUS B PLUS 1 

L F=B F= ABPLUS (A + B) F = AB PLUS (A + B) PLUS 1 

H F=A+B F=(A+B) F=(A+B)PLUS1 

L F=D F=APLUSAt F =A PLUS A PLUS 1 

H F=AB F=ABPLUSA F = AB PLUS A PLUS 1 

L F=AB F = AB PLUS A F = AB PLUS A PLUS 1 

H F=A F=A F=APLUS1 

Tallie 2. logic Functions and Arithmetic Operations (Active-High) 

ACTIVE·HIGH DATA 

M=H M = L; ARITHMETIC OPERATIONS 
so 

LOGIC FUNCTIONS Cn = H (no carry) Cn = L (with carry) 

L F=A F=A F=APLUS1 

H F=A+B F=A+B F =O(A + B) PLUS 1 

L F=AB F=A+B F=(A+B) PLUS 1 

H F=D F = MINUS 1 (2's COMP) F=ZERO 

L F=AB F =A PLUSAB F = A PLUS AB PLUS 1 

H F=B F = (A + B) PLUS AS F = A PLUS AS PLUS 1 

L F=AGl\B F = A MINUS B MINUS 1 F=AMINUSB 

H F=AB F = AB MINUS 1 F=AB 

L F=A+B F=APLUSAB F=A PLUSAB PLUS 1 

H F=AGl\B F=APLUSB F =A PLUS B PLUS 1 

L F=B F = (A + B) PLUS AB F = (A + B) PLUS AB PLUS 1 

H F=AB F=ABMINUS 1 F=AB 

L F=1 F=APLUSAt F =A PLUS A PLUS 1 

H F=A+B F=(A+B)PLUSA F = (A+ B) PLUS A PLUS 1 

L F=A+B F=(A+B)PLUSA F = (A + B) PLUS A PLUS 1 

H F=A F=AMINUS 1 F=A 
. . 

tEach bn IS shIfted to the next more slgmficant position . 

~ 
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logic diagram (positive logic) 
53 15 

52 ~~ 
~6 18 

83 19 

A3 25 

82 20 

:e Pin numbers shown are for DW, JT, and NT packages. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... - 0.5 V to 7 V 
Input voltage range, VI (see Note 1) .......................................... - 0.5 V to Vee + 0.5 V 
Output voltage range, Va (see Note 1) ........................................ - 0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI> Vee) ............................................... ±20 mA 
Output clamp current, 10K (VA < 0 or Vo > Vecl ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vecl ............................................. ±50 mA 
Continuous current through Vee or GND pins ............................................. ± 200mA 
Storage temperature range ....................................................... - 65°C to 150°C 

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

recommended operating conditions 

54AC11881 74AC11881 

MIN NOM MAX MIN NOM MAX UNIT 

vee Supply voltage 3 5 5.5 3 5 5.5 V 

Vee=3V 2.1 2.1 

VIH High-level input voltage Vee=4.5V 3.15 3.15 V 

Vee=5.5V 3.85 3.85 

Vee=3V 0.9 0.9 

VIL Low-level input voltage Vee=4.5V 1.35 1.35 V 

Vee- 5.5V 1.65 1.65 

VI Input voltage 0 Vee 0 Vee V 

Vo Output voltage 0 Vee 0 Vee V 

Vee=3V -4 -4 

IOH High-level output current, All outputs except A=B Vee=4.5V -24 -24 rnA 

Vee=5.5V -24 -24 

Vee=3V 12 12 

IOl Low-level output current Vee=4.5V 24 24 rnA 

Vee=5.5V 24 24 

IJ.t)/lV Input transition rise or fall rate 0 10 0 10 nsN 
TA Operating free-air temperature -55 125 -40 85 'e 

lfi 
~ 
a: 
D. 

t) 
:::l 
C o 
a: _________________________________________________ D. 

TEXAS .Jf 
INSlRUMENlS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 2-101 



"'0 
:xJ o 
C 
c: 
~ 
"'0 
:D 

~ -

54AC11881, 74AC11881 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

03479, MARCH 1990 

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

TA=2S0C 54AC11881 74AC11881 
PARAMETER TEST CONDITIONS Vee MIN TYP MAX MIN MAX MIN MAX 

UNrr 

10H I A=B Vo = Vee 5.5V 0.5 10 5 IlA 
3V 2.9 2.9 2.9 

10H =-501lA 4.5V 4.4 4.4 4.4 

5.5V 5.4 5.4 5.4 

VOH 
IOH=-4mA 3V 2.58 2.4 2.48 

4.5V 3.94 3.7 3.8 
V 

IOH=-24mA 
5.5V 4.94 4.7 4.8 

IOH=-50mAT 5.5V 3.85 

10H =-75 mAt 5.5V 3.85 

3V 0.1 0.1 0.1 

10l = 50 IlA 4.5V 0.1 0.1 0.1 

5.5V 0.1 0.1 0.1 

IOl=12mA 3V 0.36 0.5 0.44 
VOL 4.5 V 0.38 0.5 0.44 

V 

IOl=24mA 5.5V 0.36 0.5 0.44 

'Ol= 50 mAT 5.5V 1.65 

10l= 75 mAt 5.5 V 1.85 

" 
V, = Vee or GND 5.5 V .. 0.1 .. 1 .. 1 IlA 

lee V, = Vee orGND, 10 = 0 5.5 V 8 160 60 IlA 
ei V, = Vee or GND 5V 4.5 pF 

eo I A=B Vo = VCC or GND 5V 11 pF 

t Not more than one output should be tested at a tIme, and the duration of the test should not exceed 10 ms. 

operating characteristics, Vee = S V, TA = 2SoC 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance f=l MHz 

~-----------------------------------------
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INPUT 

PARAMETER UNDER 

TEST 

tpLH Ai 

tpHL Ai 

tpLH Si 

tpHL Si 

tPLH Ai 

tpHL Ai 

tpLH Si 

tpHL Si 

tpLH Ai 

tpHL Ai 

tpLH Si 

tPHL Si 

tpLH Cn 

tpHL Cn 

tpLH Ai 

tpHL Ai 

tpLH Si 

tpHL Si 

54AC11881,74AC11881 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

PARAMETER MEASUREMENT INFORMATION 

DIFF Mode Test Table 

FUNCTION INPUTS: SO = S3 = 4.5 V, Sl = S2 = M = 0 v 
OTHER INPUT SAME BIT OTHER DATA INPUTS 

APPLY APPLY APPLY APPLY 

4.5 V GND 4.5 V GND 

Si None 
Remaining A 

Cn 
andS 

Si None 
Remaining A 

Cn 
andS 

Ai None 
Remaining A 

Cn andS 

Ai 
Remaining A 

None andS Cn 

Si None None 
Remaining A 

andS, Cn 

Si None None 
Remaining A 

andS, Cn 

Ai None None 
Remaining A 

andS, Cn 

Ai None None 
Remaining A 

andS, Cn 

None Si RemainingS 
Remaining A, 

Cn 

None Si RemainingS 
Remaining A, 

Cn 

None Ai Remaining S 
Remaining A, 

Cn 

None Ai RemainingS 
Remaining A, 

Cn 

None None AliA AilS 

None None AliA AilS 

None Si RemainingS 
Remaining A, 

Cn 

None Si RemainingS 
Remaining A, 

Cn 

None Ai RemainingS 
Remaining A, 

Cn 

None Ai RemainingS 
Remaining A, 

Cn 

03479, MARCH 1990 

OUTPUT OUTPUT 

UNDER WAVEFORM 

TEST (SEE NOTE 2) 

Fi In·Phase 

Fi In·Phase 

Fi In·Phase 

Fi In·Phase 

p In·Phase 

p In·Phase 

p In·Phase 

p In· Phase 

G In·Phase 

G In·Phase 

G In·Phase 

G In·Phase 

AnyF 
In·Phase 

or Cn+4 

Any F 
In·Phase 

or Cn+4 

Cn+4 OUl·ol·Phase 

Cn+4 Out·QI·Phase 

Cn+4 Out·ol·Phase 

Cn+4 Out·ol·Phase 

NOTE 2: Load CIrcUIts and voltage wavelorms are shown In SectIon 1. 
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INPUT 

PARAMETER UNDER 
TEST 

tpLH Ai 

tpHL Ai 

tpLH Si 

tpHL Si 

tPLH Ai 

tpHL Ai 

tpLH Si 

tpHL Si 

tpLH , Ai 

tpHL Ai 

tpLH Si 

tpHL Si 

tpLH Ai 

tpHL Ai 

tPLH Si 

tpHL Si 

PARAMETER MEASUREMENT INFORMATION 

DIFF Mode Test Table 

FUNCTION INPUTS: Sl = S2 = 4.5 V, SO = S3 = M = 0 v 

OTHER INPUT SAME BIT OTHER DATA INPUTS 

APPLY APPLY APPLY APPLY 

4.5 V GND 4.5 V GND 

None Si Remaining A 
Remaining B. 

Cn 

None Si Remaining A 
Remaining B, 

Cn 

AI None Remaining A 
Remaining B, 

Cn 

Ai None Remaining A 
Remaining B, 

Cn 

None Si None 
Remaining A 

andS. Cn 

None Si None 
Remaining A 

andS, Cn 

Ai None None 
Remaining A 

andS, Cn 

Ai None None 
Remaining A 

andS, Cn 

Si None None 
Remaining A 

andS, Cn 

Si None None 
Remaining A 

andS, Cn 

None Ai None 
Remaining A 

andS, Cn 

None Ai None 
Remaining A 

andS, Cn 

None Si Remaining A 
Remaining B, 

Cn 

None Si Remaining A Remaining B, 

Cn 

Ai None Remaining A 
Remaining B, 

Cn 

AI None Remaining A 
Remaining B, 

Cn o NOTE 2: Load CirCUits and voltage waveforms are shown," Section 1. 
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OUTPUT OUTPUT 

UNDER WAVEFORM 
TEST (SEE NOTE 2) 

Fi In·Phase 

Fi In·Phase 

Fi Out·ol·Phase 

Fi Out·ol·Phase 

p In·Phase 

p In·Phase 

p Out·ol·Phase 

p Out·ol·Phase 

G In·Phase 

G In·Phase 

G Out-of·Phase 

G Out-ol·Phase 

A=B In·Phase 

A=B In·Phase 

A=B Out·ol·Phase 

A=B Out·ol·Phase 



INPUT 

PARAMETER UNDER 

TEST 

tpLH Cn 

tpHL Cn 

tpLH Ai 

tpHL Ai 

tpLH Bi 

tpHL Bi 

INPUT 

PARAMETER UNDER 

TEST 

tPLH Ai 

tpHL Ai 

tpLH iii 

tpHL iii 

54AC11881, 74AC11881 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

PARAMETER MEASUREMENT INFORMATION 

DlFF Mode Test Table (Continued) 

FUNCTION INPUTS: 51 = 52 = 4.5 V, SO = 53 = M = 0 v 

OTHER INPUT SAME BIT OTHER DATA INPUTS 

APPLY APPLY APPLY APPLY 

4.5 V GND 4.5 V GND 

None None All A and B None 

None None All A and B None 

Bi None None 
Remaining A, 

B,Cn 

Bi None None 
Remaining A, 

B,Cn 

None Ai None 
Remaining A, 

B,Cn 

None Ai None 
Remaining A, 

S,Cn 

Logic Mode Test Table 
FUNCTION INPUTS: 51 = 52 = M = 4.5 V, SO = 53 = 0 V 

OTHER INPUT SAME BIT OTHER DATA INPUTS 

APPLY APPLY APPLY APPLY 

4.5 V GND 4.5 V GND 

Si None None 
Remaining A 

andS, Cn 

Bi None None 
Remaining A, 

and ii, Cn 

Ai None None 
Remaining A, 

and ii, Cn 

Ai None None 
Remaining A, 

and ii, Cn 

03479, MARCH 1990 

OUTPUT OUTPUT 

UNDER WAVEFORM 

TEST (SEE NOTE 2) 

Cn+4 orAnyF In-Phase 

Cn+4 or Any F In-Phase 

Cn+4 Out-of-Phase 

Cn+4 Out-aI-Phase 

Cn+4 In-Phase 

Cn+4 In-Phase 

OUTPUT OUTPUT 

UNDER WAVEFORM 

TEST (SEE NOTE 2) 

Fi Out-aI-Phase 

Fi Out-of-Phase 

Fi Out-of-Phase 

Fi Out-of-Phase 

NOTE 2: Load circuits and voltage wavelorms are shown In Section 1. 
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• 
• 

• 

• 

• 
• 

• 

• 

• 

Inputs are TTL-Voltage Compatible 

Full Look-Ahead for High-Speed 
Operations on Long Words 

Arithmetic Operating Modes: Addition, 
Subtraction, Shift Operand A One Position, 
Magnitude Comparison, Plus lWelve Other 
Arithmetic Operations 

Logic Function Modes Exclusive-OR, 
Comparator, AND, NAND, OR, NOR, Plus 
Ten Other Logic Operations 

Provides Status Register Checks 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

EPIC'· (Enhanced-Performance Implanted 
CMOS) 1-l1m Process 

SOD-mA Typical Latch-Up Immunity at 
12SoC 

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

logic symbolt 

18 

}~ 
ALU 

SO 
17 

Sl 
16 

S2 
15 

S3 
2 

M Cn+4 
1 

en CI 

[1) FO 

[2) Fl 

[4) 

54ACTll881 .•• JT OR JW PACKAGE 
74ACT11881 ••. ow OR NT PACKAGE 

(TOP VIEW) 

A1 

,[ 1 U 28g Cn 
M 

A=B 

Fa 
F1 

GND 
GND 
GND 
GND 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

r2 13 

14 

F2 
F3 
P 
G 

cn+4 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17i 16 

15 

AO 
A1 
A2 
As 
So 
81 
vcc 
Vcc 
82 
B3 
80 
81 
82 
83 

54ACTl1881 ••. FK PACKAGE 

(TOP VIEW) 

uu 
1~lgllii ~~I~I13 

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

121314 15161718 

ILL ~ ~ ~ ~1~1f2 
C!lC!lC!lC!l 

80 
81 
82 
83 

tThis symbol is In accordance wHh ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for OW, JT, and NT packages. . 

EPIC Is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW documents conlahllnfonnlllon on pe:oducls In lb, 
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signal designations 
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In both Figures 1 and 2, the polarity Indicators ( t:::.) indicate that the associated input or output is active-low 
with respect to the function shown inside the symbol and the symbols are the same in both figures. The signal 
designations in Figure 1 agree with the indicated internal functions based on active-low data, and are for use 
with the logic functions and arithmetic operations shown in Table 1. The signal designations have been changed 
in Figure 2 to accommodate the logic functions and arithmetic operations for the active-high data given in 
Table 2. 

'ACT11881 

18 

}~ 
ALU 

so 
17 

Sl (0 ... 15) CP 
16 

S2 (0 ... 15) CG 
15 

S3 6(p=Q) 
2 

M (0 ... 15) CO 

[1) 

[2) 

[4) 

[8) 

'ACT11882 

CPG 

COl 

C03 

COs 

C07 

FIGURE 1 
(USE WITH TABLE 1) 

Pin numbers shown are for OW. JT, and NT packages. 

18 
P SO 

12 17 

G Sl 
13 16 

S2 
3 15 

A=B S3 
14 2 

Cn+4 M 

FO 

Fl 
Al 

Bl 

F2 

F3 

Xl 

Vl 

X2 

Cn+8 V2 

Cn+16 X3 

Cn+24 V3 

Cn+32 X4 

V4 

X5 

V5 

X6 

V6 

X7 

Y7 
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'ACTll881 

}~ 
ALU 

(O ... lS)CP 

(0 ... 15)CG 

6(P=Q) 

(0 ... 15) CO 

[1) 

[2) 

[4) 

[8) 

'ACTll882 

CPG 

COl 

C03 

cos 

C07 

FIGURE 2 
(USE WITH TABLE 2) 

12 X 

13 V 

3 
A=B 

14 Cn+4 

Cn+8 

C"+16 

Cn+24 

C"+32 
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54ACT11881, 74ACT11881 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

03480, MARCH 1990 

description 

The 'ACT11881 arithmetic logic units (ALU)/function generators have a complexity of 77 equivalent gates on 
a monolithic chip. These circuits perform 16 binary arithmetic operations on two 4-bitwords as shown in Tables 1 
and 2. These operations are selected by the four function-select lines (SO, S1, S2, S3) and include addition, 
subtraction, decrement, and straight transfer. When performing arithmetic manipulations, the internal carries 
must be enabled by applying a low-level voltage to the mode control input (M). A full carry look-ahead scheme 
is made available in these devices for fast, simultaneous carry generation by means of two cascade-outputs, 
G and P, for the four bits in the package. When used in conjunction with the 54ACT11882 or 74ACT11882 full 
carry look-ahead circuits, high-speed arithmetic operations can be performed. The typical addition times shown 
previously illustrate the little additional time required for addition of longer words when full carry look-ahead is 
employed. The method of cascading 'ACT11882 circuits with these ALUs to provide multilevel full carry 
look-ahead is illustrated under signal designations. 

If high speed is not of importance, a ripple-carry input (Cn) and a ripple-carry output (Cn+4) are available. 
However, the ripple-carry delay has also been minimized so that arithmetic manipulations for small word lengths 
can be performed without enternal Circuitry. 

The 'ACT11881 will accommodate active-high or active-low data if the pin designations are interpreted as 
follows: 

PIN NUMBER 

Active-low data (Table 1) 

Active-high data (Table 2) 

Subtraction Is accomplished by 1 's complement addition, where the 1 's complement of the subtrahend is 
generated Internally. The resultant output is A-B-1 , which requires an end-around or forced carry to provide A-B. 

The 'ACT11881 can also be"utllized as a comparator. The A=B output is internally decoded from the function 
outputs (FO, F1, F2,F3) so that when two words of equal magnitude are applied at the A and B inputs, it will 
assume a high level to indicate equality (A=B). The ALU must be in the subtract mode with Cn=H when 
performing this comparison. The A=B output is open-collector so that it can be wire-AND connected to give a 
comparison for more than four bits. The carry output (Cn+4) can also be used to supply relative magnitude 
information. Again, the ALU must be placed in the subtract mode by placing the function select input S3, S2, 
81, 80 at L, H, H, L, respectively. 

ACTIVE·LOW DATA ACTIVE-HIGH DATA 
INPUTCn OUTPUTCn+4 

(FIGURE 1) (FIGURE 2) 

H H A;oB A"B 

H L A<B A>B 

L H A>B A<B 

L L A"B A;oB 

c: These circuits have been designed to not only incorporate all of the designer's requirements for arithmetic 
0.... operations, but also to provide 16 possible functions of two Boolean variables withoutthe use of external circuitry. 

These logic functions are selected by use ofthefourfunction-selectinputs (80, 81,82,83) with the mode-control 
"'C input (M) at a high level to disable the internal carry. The 16 logic functions are detailed in Tables 1 and 2 and 
:IJ include exclusive-OR, NAND, AND, NOR, and OR functions. 

~ The 'ACT11881 has the same pinout and same functionality as the 'ACT11181 except for the P, G, and 
_ Cn + 4 outputs when the device is in the logic mode (M = H). 
m :e 
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54ACT11881, 74ACT11881 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

03480. MARCH 1990 

description (continued) 

In the logic mode, the' ACT11881 provides the user with a status check on the input words A and B and the output 
word F. While in the logic mode, the P, G, and Cn + 4 outputs supply status information based upon the following 
logical combinations: 

P = FO + F1 + F2 + F3 
G=H 
Cn +4 = PCn· 

Function Tables for Input Bits Equal/Not Equal 

so = S3 = H, Sl = S2 = L, AND M = H 

Cn DATA INPUTS 
G 

H AO=BO Al = Bl A2=B2 A3=B3 H 

L AO=BO Al =Bl A2= B2 A3 = B3 H 

X AO ~ BO X X X H 

X X Al ~Bl X X H 

X X X A2 .. B2 X H 

X X X X A3 .. B3 H 

so = Sl = S3 = L, S2 = H, AND M = H 

Cn DATA INPUTS 
G 

H AOorBO=L Al orBl = L A2orB2=L A30rB3=L H 

L AOorBO=L Al orBl = L A2orB2=L A3orB3=L H 

X AO=BO=H X X X H 

X X Al = Bl = H X X H 

X X X A2=B2=H X H 

X X X X A3=B3=H H 

OUTPUTS 

P Cn+4 
L H 

L L 

H L 

H L 

H L 

H L 

OUTPUTS 

P Cn+4 
L H 

L L 

H L 

H L 

H L 

H L 

The combination of signals on the S3 through SO control lines determine the operation performed on the data 
words to generate the output bits Fi. By monitoring the P and Cn + 4 outputs, the user can determine if all pairs 
of input bits are equal (see table above) or if any pair of inputs are both high (see table above). The 'ACT11881 
has the unique feature of providing an A = B status while the exclusive-OR (®) function is being utilized. When 
the control inputs (83, S2, 81, 80) equal H, L, L, H; a status check is generated to determine whether all pairs 
(Ai, BI) are equal in the following manner: P = (AO ® BO) + (A1 ® B1) + (A2 ® B2) + (A3 ® B3). This unique 
bit-by-bit comparison of the data words, which is available on the totem-pole P output, is particularly useful when 

. cascading' ACT11881 s. As the A = B condition is sensed in the first stage, the signal is propagated through the 
same ports used for carry generation in the arithmetic mode (P and G). Thus, the A = B status is transmitted 
to the second stage more quickly without the need for external multiplexing logic. The A = B open-drain output 
allows the user to check the validity of the bit-by-bit result by comparing the two signals for parity. 

If the user wishes to check for any pair of data inputs (Ai, Bi) being high, it is necessary to set the control lines 
(83,82,81,80) to L, H, L, L. The data pairs will then be ANDed together and the results ORed in the following 
manner: P = AOBO +A1B1 + A2B2 +A3B3. 

S3 S2 Sl SO M P = FO+ Fl + F2 + F3 

L H L L H AOBO+A1Bl +A2B2+A3B3 

H L L H H (AO (!) BO) + (Al (!) Bl) + (A2 (!) B2) + (A3 (!) B3) 

. TEXAS'" 
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54ACT11881 , 74ACT11881 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

03480. MARCH 1990 

Table 1 

SELECTION ACTIVE-LOW DATA 

M=H M = L; ARITHMETIC OPERATIONS 
S3 S2 Sl so 

LOGIC FUNCTIONS Cn = L (no carry) Cn = H (with carry) 

L L L L F=A F=AMINUS 1 F=A 

L L L H F=AB F=ABMINUS1 F=AB 

L L H L F=A+B F =AB MINUS 1 F=AB 

L L H H F=l F = MINUS 1 (2's COMP) F=ZERO 
L H L L F=A+B F =A PLUS (A+ B) F = A PLUS (A + B) PLUS 1 

L H L H F=B F = AB PLUS (A + B) F = AB PLUS (A + B) PLUS 1 

L H H L F=A@B F = A MINUS B MINUS 1 F=AMINUSB 

L H H H F=A+B F=A+B F = (A + B) PLUS 1 

H L L L F=AB F =A PLUS (A+ B) F= A PLUS (A + B) PLUS 1 

H L L H F=A@B F=APLUS B F=APLUS B PLUS 1 

H L H L F=B F = AB PLUS (A + B) F = AB PLUS (A + B) PLUS 1 

H L H H F=A+B F=(A+B) F=(A+B)PLUS1 

H H L L F=O F=APLUSAt F =APLUSA PLUS 1 

H H L H F=AB F=ABPLUSA F = AB PLUS A PLUS 1 

H H H L F=AB F=ABPLUSA F = AB PLUS A PLUS 1 

H H H H F=A F=A F=APLUS1 

Table 2 

SELECTION ACTIVE-HIGH DATA 

M=H M = L; ARITHMETIC OPERATIONS 
53 S2 Sl SO LOGIC FUNCTIONS Cn = H (no carry) Cn = L (with carry) 

L L L L F=A F=A F=APLUS1 

L L L H F=A+B F=A+B F=(A+B)PLUS1 

L L H L F=AB F=A+B F = (A + B) PLUS 1 

L L H H F=O F = MINUS 1 (2'8 COMP) F=ZERO 

L H L L F=AB F =APLUS AB F = A PLUS AB PLUS 1 

L H L H F=B F = (A + B) PLUS AB F = A PLUS AB PLUS 1 

L H H L F=A@B F = A MINUS B MINUS 1 F=AMINUSB 

L H H H F=AB F = AS MINUS 1 F =AB 

H L L L F=A+B F=APLUSAB F = A PLUS AB PLUS 1 

H L L H F=A@B F=APLUSB F =A PLUS B PLUS 1 

H L H L F=B F = (A + B) PLUS AB F = (A + B) PLUS AB PLUS 1 

H L H H F=AB F=AB MINUS 1 F=AB 

H H L L F = 1 F=APLUSAt F = A PLUS A PLUS 1 

H H L H F=A+B F=(A+B)PLUSA F = (,0\+ B) PLUS A PLUS 1 

H H H L F=A+B F = (A+ B)PLUS A F = (A + B) PLUS A PLUS 1 

5l tEach M IS shifted to the next more SIgnificant position • 

H H H H F=A F=AMINUS1 F=A 
. . .. 

"0 
:rJ 

~ -
~ 
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logic diagram (positive logic) 
S3 15 

S2 ~~ 
~~ 18 

63 19 

A3 25 

Pin numbers shown are for OW, JT, and NT packages. 
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54ACT11881 , 74ACT1.1881 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

03480, MARCH 1990 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee ", ...... ; ................................................ - 0.5 V to 7 V 
Input voltage range, VI (see Note 1) .......................................... - 0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Note 1) ....................................... - 0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI> Vee) ................................................ ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ............................................ ±50 mA 
Continuous output current, 10 (Vo = 0 to Vee) .............................................. ±50 mA 
Continuous currentthrough Vee or GND pins ............................................. ± 200mA 
Storage temperature range ....................................................... - 65°C to 150°C 

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

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

recommended operating conditions 

54ACT11881 74ACT11881 UNIT 
MIN MAX MIN MAX 

vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 vee V 

Vo Output voltage 0 Vee 0 Vee V 

IOH High-level output current -24 -24 mA 

IOL Low-level output current 24 24 mA 
MllJoY Input transition rise or fall rate 0 10 0 10 nsN 

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

TEXAS ." 
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54ACT11881 , 74ACT11881 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

03480, MARCH 1990 

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

TA,,25"C 54ACTll881 74ACT11881 
PARAMETER TEST CONDITIONS VCC MIN TYP MAX MIN MAX MIN MAX 

10H I A=B Vo=Vee 5.5V 0.5 10 5 

IOH=-50,.A 
4.5V 4.4 4.4 4.4 

5.5V 5.4 5.4 5.4 

4.5V 3.94 3.7 3.8 
VOH IOH=-24mA 

5.5 V 4.94 4.7 4.8 

IOH=-50mAT 5.5V 3.85 

IOH=-75mAT 5.5V 3.85 

4.5V 0.1 0.1 0.1 
IOL=50,.A S.SV 0.1 0.1 0.1 

4.SV 0.36 O.S 0.44 
VOL IOL=24mA 

S.SV 0.36 0.5 0.44 

10L= 50 mAT S.5V 1.65 

10L= 7S mAT S.5V 1.65 

II VI=VeeorGND S.SV ",0.1 ",1 ",1 

lee VI = Vee orGND, 10=0 S.SV 4 80 40 

alec· VI = VCC or GND S.5V 0.9 1 1 

Ci VI = Vce or GND SV 4.S 

eo I A=B Vo = Vec or GND SV 11 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. * This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V to V ce. 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER 

Power dissipation capacitance 

TEXAS .If 
INSlRUMENTS 

TEST CONDITIONS 

f= 1 MHz 
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V 

V 

,.A 

,.A 
mA 

pF 

pF 
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54ACT11881, 74ACT11881 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

03480. MARCH 1990 

PARAMETER MEASUREMENT INFORMATION 

SUM Mode Test Table 

FUNCTION INPUTS: SO = S3 = 4.5 V, 51 = S2 = M = 0 v 

INPUT OTHER INPUT SAME BIT OTHER DATA INPUTS 

PARAMETER UNDER APPLY APPLY APPLY APPLY 

TEST 4.5 V GND 4.5 V GND 

IpLH Ai Si None 
Remaining A 

Cn 
andS 

IpHL Ai Si None 
Remaining A 

Cn 
sndS 

tPLH Si Ai None 
RemsiningA 

Cn sndS 

Si Ai 
RemsiningA 

IPHL None sndS Cn 

IpLH Ai Si None None 
Remaining A 

andS. Cn 

IpHL Ai Si None None 
Remaining A 

andS, Cn 

tpLH Si Ai None None 
Remaining A 

andS, Cn 

tpHL Si Ai None None 
Remaining A 

andS, Cn 

Ai None Si RemainingS 
Remaining A, 

IpLH Cn 

tpHL Ai None Si RemainingS 
Remaining A, 

Cn 

tpLH Si None Ai RemsiningS 
Remaining A, 

Cn 

tpHL Si None Ai RemsiningS 
Remaining A. 

Cn 

tpLH Cn None None AliA AlIS 

tpHL Cn None None AliA AilS 

IPLH Ai None Si RemainingS 
Remaining A, 

Cn 

tPHL Ai None Si RemainingS 
Remaining A, 

Cn 

tpLH Si None Ai RemainingS 
Remaining A, 

Cn 

tPHL Si None Ai RemainingS 
Remaining A, 

Cn 
"tJ NOTE 2: Load circUlI and voltage wavelorms are shown In Section 1. 

l:J 
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OUTPUT OUTPUT 

UNDER WAVEFORM 

TEST (SEE NOTE 2) 

Fi In·Phase 

Fi In·Phase 

Fi In·Phase 

Fi In· Phase 

p In·Phase 

p In·Phase 

p In·Phase 

p In·Phase 

G In·Phase 

G In·Phase 

G In·Phase 

G In·Phase 

Any F 
In·Phase 

or Cn+4 
Any F 

In·Phase 
orCn+4 

Cn+4 Out-ol-Phase 

Cn+4 Out·ol-Phase 

Cn+4 OUI-ol-Phase 

Cn+4 Out-ol-Phase 



INPUT 

PARAMETER UNDER 

TEST 

tpLH Ai 

tpHL Ai 

tpLH Bi 

IpHL Bi 

tPLH Ai 

tpHL Ai 

tpLH Bi 

tpHL Bi 

tpLH Ai 

tpHL Ai 

tpLH Bi 

tpHL Bi 

tpLH Ai 

tpHL Ai 

tpLH Bi 

tpHL Bi 

tpLH Cn 

tpHL Cn 

tpLH Ai 

tpHL Ai 

tpLH BI 

tpHL Bi 

54ACT11881 , 74ACT11881 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

PARAMETER MEASUREMENT INFORMATION 

DIFF Mode Test Table 

FUNCTION INPUTS: 51 =.52 = 4,5 V, SO = 53 = M = 0 v 
OTHER INPUT SAME BIT OTHER DATA INPUTS 

APPLY APPLY APPLY APPLY 

4.5 V GND 4,5 V GND 

None Bi Remaining A 
Remaining B. 

Cn 

None Bi Remaining A 
Remaining B, 

Cn 

Ai None Remaining A 
Remaining B, 

Cn 

Ai None Remaining A 
Remaining B, 

Cn 

None Bi None 
Remaining A 

andB, Cn 

None Bi None 
Remaining A 

andB, Cn 

Ai None None 
Remaining A 

andS, Cn 

Ai None None 
Remaining A 

andB, Cn 

Bi None None 
Remaining A 

andB,Cn 

Si None None 
Remaining A 

andB, Cn 

None Ai None 
Remaining A 

andB, Cn 

None Ai None 
Remaining A 

andB, Cn 

None Bi Remaining A 
Remaining B, 

Cn 

None Bi Remaining A 
Remaining B, 

Cn 

Ai None Remaining A 
Remaining B, 

Cn 

Ai None Remaining A 
Remaining B, 

Cn 

None None AIlAandB None 

None None All A and B None 

Bi None None 
Remaining A, 

B,Cn 

Bi None None 
Remaining A, 

B,Cn 

Ai 
Remaining A, 

None None B,Cn 

None Ai None 
Remaining A, 

B,Cn 

03480, MARCH 1990 

OUTPUT OUTPUT 

UNDER WAVEFORM 

TEST (SEE NOTE 2) 

Fi In-Phase 

Fi In-Phase 

Fi Out-ot-Phase 

Fi Out-ot-Phase 

p In-Phase 

p In-Phase 

p Out-ot-Phase 

p Out-ot-Phase 

G In-Phase 

G In-Phase 

G Out-ot-Phase 

G Out-ol-Phase 

A=B In-Phase 

A=B In-Phase 

A=B Out-ot-Phase 

A=B Out-ot-Phase 

Cn+4 In-Phase 
or Any F 

Cn+4 In-Phase 
or Any F 

Cn+4 Out-ot-Phase 

Cn+4 Out-ot-Phase 

Cn+4 In-Phase 

Cn+4 In-Phase 

NOTE 2: Load crrcu~ and vottage waveforms are shown In SectIon 1. 
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54ACT11881, 74ACT11881 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

03480. MARCH 1990 

INPUT 
PARAMETER UNDER 

TEST 

tpLH Ai 

tpHL Ai 

tpLH Si 

tpHL Si 

PARAMETER MEASUREMENT INFORMATION 

Logic Mode Test Table 
FUNCTION INPUTS: S1 = S2 = M = 4.5 V, SO = S3 = M = 0 v 
OTHER INPUT SAME BIT OTHER DATA INP.UTS 
APPLY APPLY APPLY APPLY 
4.SV GND 4.SV GND 

ili None None 
Remaining A 
andS.en 

Si None None 
Remaining A. 

andS. en 

Ai None None 
Remaining A, 

andS, en 

Ai None None 
Remaining A, 

andS,en 
NOTE 2: Load CirCUit and voltage wavetorms are shown In Section 1. 

2·116 

TEXAS .., 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

OUTPUT OUTPUT 
UNDER WAVEFORM 
TEST (SEE NOTE 2) 

Fi Out-ot-Phase 

Fi Out-ot-Phase 

Fi Out-ot-Phase 

Fi Out-ot-Phase 
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54AC16240, 74AC16240 
16·BIT BUS DRIVERS WITH 3·STATE OUTPUTS 

• Members of the Texas Instruments 
Widebus- Family 

• Packaged In Shrink Small·Outline 300-mil 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mil 
Center-to-Center Pin Spacings 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-/Aom Process 

• 500-mA Typical Latch-Up Immunity at 125°C 

description 

The 'AC16240 is a 16-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 four 4-bit buffers, 
two S-bit buffers, or one 16-bit buffer. This 
device provides inverting outputs and 
symmetrical G (active-low output enable) 
inputs. The ' AC16240 is packaged in Tl's 

TI0281-D3605. JULY 1990-REVISED NOVEMBER 1990 

54AC16240 ••• WD PACKAGE 
74AC16240 ••• DL PACKAGE 

(TOP VIEW) 

1(; 2(; 
lYl lAl 

lA2 
GND GND 
lY3 lA3 
lY4 1M 
Vee Vee 
2Yl 8 2Al 

2A2 
GND GND 
2Y3 2A3 
2Y4 2M 
3Yl 3Al 
3Y2 3A2 
GND GND 
3Y3 3A3 
3Y4 3A4 
Vee Vee 
4Yl 4Al 
4Y2 4A2 
GND GND 
4Y3 4A3 
4Y4 4M 

shrink small-outline package (SSOP), which provides twice the liD pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The 54AC16240 is characterized for operation over the full military temperature range of - 55·C to 125·C. 
The 74AC16240 is characterized for operation from -40·C to 85·C. 

FUNCTION TABLE, EACH SECTION 

INPUTS OUTPUT 

G A y 

L H L 

L L H 
H X Z 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED ..... document cortIIInl 
PRODUCTION DATA Informatton ourrenl II of publlcallon date. __ rurmto __ parlhe ..... otr .... __ "OInty._-,,,,_OOI 
_' __ gotlll_ TEXAS ." 
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54AC16240, 74AC16240 
16-BIT BUS DRIVERS WITH 3-STATE OUTPUTS 

D3605, JULY 199O-REVlSED NOVEMBER 1990-TI0281 

logic symbolt 

lAl 

lA2 

lA3 

lA4 

2Al 
2A2 
2A3 

2A4 

3Al 

3A2 

3A3 

3A4 

4Al 

4A2 

4A3 

4A4 

I 

~ 

25 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

"- ENI 

-"'- EN2 
"- EN3 
...... 

EN4 , r 
I IV 

I 2V 

I 3V 

I 4V 

2 
lYl 

3 
lY2 

5 
lY3 

6 
lY4 

8 
2Yl 

9 
2Y2 

" 2Y3 
12 

2Y4 
13 

3Yl 
14 

3Y2 
16 

3Y3 
17 

3Y4 
19 

4Yl 
20 

4Y2 
22 

4Y3 
23 

4Y4 

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

logic diagram (positive logic) 

47 2 
IYl lAI 

46 3 
lA2 lY2 

44 5 
lA3 lY3 

43 6 
lA4 lY4 

41 8 
2Al 2Yl 

40 9 
2A2 2Y2 

38 11 
2A3 2Y3 

37 12 
2A4 2Y4 

36 13 
3AI ----I ~o--+--- 3Yl 

3A2 =.:35=--_-1 "><:1--+-_.......:..'4.;.... 3Y2 

33 16 
3A3 =----1 ~o--+--- 3Y3 

32 17 
3A4 -=----1 ~o----- 3Y4 

30 19 
4Al 4Yl 

29 20 
4Y2 4A2 

27 22 
4A3 4Y3 

26 23 
4A4 4Y4 
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54AC16240, 74AC16240 
16-BIT BUS DRIVERS WITH 3-STATE OUTPUTS 

TI0281-03605, JULY 1990-REVISED NOVEMBER 1880 

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

Supply voltage range, VCC ... , .. ,.".,., .. ".,.,., .. ,.,." ... ,., .. , ... , ... " ... ,., -0.5 V to 7 V 
Input voltage range, VI (see Note 1) .. ,.,., ... ,.,., .... ,.,., .. " ... , ... ,.,. -0.5 V to VCC + 0.5 V 
Output voltage range, Vo (see Note 1) ,., .. "............................. -0.5 V to VCC + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > VCC) ............................................ ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > VCC)................... . . . . . . . . . . . . . . . . . . . . . ± 50 mA 
Continuous output current, 10 (VO = 0 to VCC). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ± 50 mA 
Continuous current through VCC or GND pins............. .... . .. .. ............... ..... . ±400 mA 
Storage temperature range ...................................................... - 65°C to 1500C 

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 current ratings are observed. 

recommended operating conditions 

54AC16240 

MIN NOM MAX 
vee Supply voltage (see Note 2) 3 5 5.5 

Vee ~ 3V 2.1 

VIH High-level input voltage Vee - 4.5V 3.15 

Vee - 5.5V 3.85 

Vee - 3V :i: 0.9 

VIL Low-level input voltage Vee ~ 4.5V 3;:::f 1.35 

Vee - 5.5V ,,;;' 1.65 

VI Input voltage 0 ,1f Vee 

Vo Output voltage 0 f~ Vee 
Vee - 3V ;3 4 

IOH High-level output current Vee - 4.5 V :P -24 

Vee ~ 5.5V E:;' -24 

Vee - 3V £~ 12 

IOL LOW-level output current Vee - 4.5 V 24 

Vee ~ 5.5V 24 

lltll!,y Input transition rise or fall rate 0 10 

TA Operating free-air temperature -55 125 

NOTE 2: All Vee and GND pins must be connected to the proper voltage power supply. 

TEXAS • 
INSTRUMENTS 
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74AC16240 

MIN NOM 
3 5 

2.1 

3.15 

3.85 

0 

0 

0 

-40 

MAX UNIT 

5.5 V 

V 

0.9 

1.35 V 
1.65 

Vee V 

Vee V 

4 

-24 rnA 
-24 

12 

24 rnA 

24 

10 nslV 

85 ·e 
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54AC16240, 74AC16240 
16-BIT BUS DRIVERS WITH 3-STATE OUTPUTS 

0360S. JULY 199G--flEVISED NOVEMBER 1990-TI0281 

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

TA - 2S"C S4AC16240 74AC16240 
PARAMETER TEST CONDITIONS Vee MIN TYP MAX MIN MAX MIN MAX 

3V 2.9 2.9 2.9 

10H = -SO,..A 4.SV 4.4 4.4 4.4 

S.SV S.4 S.4 S.4 

10H - -4mA 3V 2.S8 2.4 2.48 
VOH 4.SV 3.94 3.7 3.8 

10H = -24mA 
S.SV 4.94 4.7 4.8 

10H - -SOmAt S.SV 3.8S 

10H- 7SmAt S.SV 3.8S 

3V 0.1 0.1 0.1 

10L = SO,..A 4.SV 0.1 0.1 0.1 

S.SV 0.1 ~.1 0.1 

10L - 12mA 3V 0.36 _""v..W} 0.44 
VOL 4.SV 0.36 ~~.S 0.44 

10L = 24 rnA 
S.SV 0.36 O.S 0.44 

10L - so mAt S.SV 1.6S 

10L - 7SmAt S.SV 1.6S 

II VI - Vee or GND S.SV ±0.1 ±1 ±1 

10Z Vo - Vee or GND S.SV ±O.S ±10 ±S 

ICC VI- VeeorGND.IO - 0 S.SV 8 160 80 

Ci VI = VCC or GND SV 4.S 

Co Vo - VCC or GND SV 12 

t Not more than one output should be tested at a time. and the duration of the test should not exceed 10 ms. 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (see Note 3) 

FROM TO TA - 2S"C S4AC16240 74AC16240 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tPLH 1.8 S.4 7.S 1.8 43.9 1.8 8.3 

tpHL 
A Y 

2.5 7 9.3 

*il 
2.S 10.2 

tPZH G 
2.1 6.1 8.S .2 2.1 9.S 

tPZL 
y 

2.9 8.4 11.3 13.: 2.9 12.6 

tpHZ G 
4.3 6.2 8.3 4.3 8.7 

tPLZ 
Y 

3.6 6 7.8 3.6 8.S 3.6 8.4 

NOTE 3. Load circuits and voltage waveforms are shown In Section 1. 
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V 

,..A 

,..A 
,..A 

pF 

pF 

UNIT 

ns 

ns 
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54AC16240, 74AC16240 
16·BIT BUS DRIVERS WITH 3·STATE OUTPUTS 

TI0281-D3605, JULY 199o-REVISED NOVEMBER 1980 

switching characteristics over recommended operating free-alr temperature range, 
Vee = 5 V ± 0.5 V (see Note 4) 

FROM TO TA = 25"C 54AC16240 74AC16240 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tpLH 1.3 3.3 5.3 1.3 ..p.2 1.3 5.8 

tPHL 
A Y 

1.9 4.3 6.5 1.9~u":.~ 1.9 7.1 

tPZH 
G 

1.6 3.8 5.9 ~~7 1.6 6.6 

tPZL 
y 

3.2 4.7 7.2 8.7 2.2 8.1 

tpHZ 
G 

4.2 6 7.7 8.4 4.2 8.1 

tpLZ 
Y 

3.4 5.1 6.9 3.4 7.5 3.4 7.3 
NOTE 4: Load CIrcuIts and voltage wavelorrns are shown In SectIOn 1. 

operating characteristics, Vee = 5 V, TA = 25°e 
PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per latch CL = 50 pF, f = 1 MHz 
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UNIT 

ns 

ns 

ns 

3·7 



54ACT16240, 74ACT16240 
16·BIT BUS DRIVERS WITH 3-STATE OUTPUTS 

• Members of the Texas Instruments 
Wldebus'" Family 

• Packaged in Shrink Smail-Outline 300-mll 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 250mll 
Center-to-Center Pin Spacings 

• Inputs Are TTL-Voltage Compatible 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address R!!glsters 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-,...m Process 

• SOG-mA Typical Latch-Up Immunity at 125°C 

description 

The ' ACT16240 is a l6-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 four 4-bit buffers, 
two 8-bit buffers, or one l6-bit buffer. This 

TI0282-D3606. JULY 1990 

54ACT18240 ••• WD PACKAGE 
74ACT18240 ••• DL PACKAGE 

(TOP VIEW) 

lY4 6 

Vee 
2Yl 

GND 
2Y3 
2Y4 
3Yl 
3Y2 
GND 
3Y3 
3Y4 
Vee 
4Yl 
4Y2 
GND 
4Y3 
4Y4 

2G 
lAl 
lA2 
GND 
lA3 
1A4 
Vee 
2Al 
2A2 
GND 
2A3 
2A4 
3Al 
3A2 
GND 
3A3 
3A4 
Vee 
4Al 
4A2 
GND 
4A3 
4A4 

4G ........ __ ..-3G 

device provides inverting outputs and symmetrical G (active-low output enable) inputs. The 'ACT16240 is 
packaged in TI's shrink small-outline package (SSOP), which provides twice the I/O pin count and 
functionality of a standard small-outline package in the same printed-circuit-board area. 

The 54ACT16240 is characterized for operation over the full military temperature range of - 55·C to 
l25·C. The 74ACT16240 is characterized for operation from -40·C to 85·C. 

FUNCTION TABLE, EACH SECTION 

INPUTS OUTPUT 
G A y 

L H L 
L L H 
H X Z 

EPIC and Wldebus are trademarks of Texas Instruments Incorporated. 

UNU!SS OTIERWIIIE NOItD INI document _ 

:m":'::-A .. ~ -.: r:::::'T: 1 ___ ._-"'8_"" 
-.ur-IHtIng .... _ 
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logic symbolt 

lAl 

lA2 

lA3 

1M 

2Al 

2A2 

2A3 

2A4 

3Al 

3A2 

3A3 

3A4 

4Al 

4A2 

4A3 

4A4 

1 

<48 

25 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

...... ENI 

" EN2 

" EN3 
...... EN4 ., 

1 IV 
r 

2 

3 

5 

6 

1 2V 
8 

9 

11 

12 

1 3V 
13 

14 

16 

17 

19 
1 4V 

20 

22 

23 

lYl 

lY2 

lY3 

lY4 

2Yl 

2Y2 

2Y3 

2Y4 

3Yl 

3Y2 

3Y3 

3Y4 

4Yl 

4Y2 

4Y3 

4Y4 

54ACT16240, 74ACT16240 
16·BIT BUS DRIVERS WITH 3·STATE OUTPUTS 

TI0282-D3606, JULY 1990 

logic diagram (positive logic) 

47 2 
lAl lYl 

46 3 
lA2 lY2 

44 5 
lA3 lY3 

43 6 
1M lY4 

41 8 
2Al 2Yl 

40 9 
2A2 2Y2 

38 11 
2A3 2Y3 

37 12 
2A4 2Y4 

t This symbol is in accordance with ANSIIIEEE SId 91-1984 and 
lEG Publication 617-12. 

36 
3Al-----I 

13 
:>o-t---- 3Yl 

3A2 _35 ___ -1 ")0--+ __ .:...14.:.... 3Y2 

33 16 
3A3 ......:....----1 ~ ......... +_--- 3Y3 

32 17 
3M ----\ :>0----- 3Y4 

30 19 
4Al 4Yl 

29 20 
4A2 4Y2 

27 22 
4A3 4Y3 

26 23 
4A4 4Y4 
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54ACT16240, 74ACT16240 
16·BIT BUS DRIVERS WITH 3·STATE OUTPUTS 

D3806, JULY 1990-T10282 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, VCC "."",,,.,,.,,.,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.,,,, -0,5 V to 7 V 
Input voltage range, VI (see Note 1) "",.""."" .. ""."."" ... ""." -0.5 V to VCC + 0.5 V 
Output voltage range, Vo (see Note 1) """""""""""",, .. ,,""" - 0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vcc) """ .. """ .. "",, .. ,,",, .... ,,"""" ± 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee).. . . . • . • . . . . . . . . . . . . • . . • . • . . . . • . . . . . . . . • ± 50 mA 
Continuous output current, 10 (Vo = 0 to VCC) ... " ............ " ............. "" .. "... ±50 mA 
Continuous current through VCC or GND pins........................................... ±400 mA 
Storage temperature range .......... ".".""."."""",,.,,.,,""""",," - 65·C to 150"C 

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

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

recommended operating conditions (see Note 2) 
54ACT16240 74ACTI6240 

MIN MAX MIN 

vee Supply voltage (see Note 3) 4.5 5.5 4.5 

VIH High·level input voltage 2 2 

Vil low·level input voltage ~.8 

VI Input voltage o .,.,)"!i'C 0 

Vo Output voltage -~,~ 0 

IOH High·level output current q,<;"d."</ -24 

IOl low-level output current '( 24 
11t1l1v Input transition rise or faU rate 0 10 0 
TA Operating free-alr temperature -55 125 -40 

NOTES. 2. Unused or floating inputs should be tied to Vee through a pullup reSIstor of approXImately 5 kll or greater. 
3. AU Vee and GND pins must be connected to the proper voltage power supply. 
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MAX 
5.5 

0.8 

Vee 
Vee 
-24 

24 
10 
85 

UNIT 

V 
V 
V 
V 
V 

mA 
mA 

nsN 
·C 



54ACT16240, 74ACT16240 
16-BIT BUS DRIVERS WITH 3-STATE OUTPUTS 

TI0282-D3606, JULY 1990 

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

TA = 25'C 54ACT16240 74ACT16240 
PARAMETER TEST CONDITIONS VCC MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
10H = -50 I£A 

5.5V 5.4 5.4 5.4 

4.5V 3.94 3.94 3.8 
VOH 10H = -24mA 

5.5V 4.94 4.94 4.8 

10H - -50mAt 5.5V 3.85 

10H = -75rnAt 5.SV 3.85 

4.5V 0.1 ;9;1 0.1 
10L = SO,.A 

5.5V 0.1 j).1 0.1 

4.SV 0.36 i;;"0.5 0.44 
VOL 10L = 24 rnA 

S.SV 0.36 .,,, 0.5 0.44 

10L - SO mAt 5.SV ", 1.6S 

10L - 75 mAt 5.5V ::Y 1.65 

II VI - VCC or GND 5.5V ±0.1 J£" ±1 ±1 

10Z Vo - VCC or GND 5.SV ±0.5 ,;" ±10 ±5 

ICC VI - VCC or GND, 10 = 0 5.5V 8 t~ 180 80 

<l.lee* 
Other inputs at 

5.5V 0.9 1 1 
One input at 3.4 V, GND or VCC 

Ci VI - VCC or GND SV 4.5 

Co Vo - Vee or GND 5V 12 

t Not more than one output should be tested at a time, and the duratIOn of the test should not exceed 10 ms. 
* This is the increase in supply current for each input that is at one of the specnied TIL voltage levels rather than 0 V or VCC. 

switching characteristics over recommended operating free-air temperature range, 
Vcc = S V ±O.S V (see Note 4) 

FROM TO TA - 25'C 54ACT16240 74ACT16240 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP 

tPLH 2.3 S 

tPHL 
A Y 

4.1 6.7 

tPZH G 
2.6 5.6 

IPZL 
Y 

3.3 6.7 

IPHZ 
G 

5.9 8.3 

IPLZ 
Y 

5.1 7.4 

NOTE 4: Load CIrcUits and voltage waveforms are shown In SectIon 1. 

operating characteristics, VCC = S V, T A = 2SoC 

PARAMETER 

Cpd Power dissipation capacitance per latch 

PIIOOUCI" PREVIEW ...... -. ........ ProducIs In the 
form_ave or ::tl..~ Of development. Chal'lcterIaUc data 
and 0ItIer IP are .... 9011&. T .... Inltrumentl 
I'88IMII the right 10 change or dIIContf,. these products 
without notice. 

TEXAS ." 
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MAX MIN MAX 

7.7 2.3 9 

9.2 4.1 .1,1.1 

8.5 2.6. ,;,lIi4J 
10.2 l;~t.':;012.2 

11 "'s:,s,:.' 12.7 
9.9 5".1 11.3 

TEST CONDITIONS 

CL = 50 pF, f = 1 MHz 
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MIN MAX 

2.3 8.5 

4.1 10.2 

2.6 9.4 

3.3 11.4 

5.9 12 

S.l 10.7 

UNIT 

V 

V 

,.A 
,.A 

,.A 

rnA 

pF 

pF 

UNIT 

ns 

ns 

ns 
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• Member of the Texas Instruments Wldebus'" 
Family 

• Packaged In Shrink Small Outline aoO-mll 
Packages (SSOP) and 3BO-mll Fine-Pitch 
Ceramic Flat Packages Using 25-mll 
Center-to-Center Pin Spacings 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Flow-Through Architecture to Optimize PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
to Minimize High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-J.Iom Proce .. 

• 500-mA Typical Latch-Up Immunity at 125°C 

description 

The 'AC16244 is a 16-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 four 4-bit buffers, two B-bit buffers, or 
one 16-bit buffer. This device provides true 
outputs and symmetrical G (active-low) output
enable inputs. 

54AC16244, 74AC16244 
16·BIT BUFFERS AND LINE DRIVERS 

WITH 3·STATE OUTPUTS 
TI0180-D3465, MARCH 1990 

54ACl8244 ••• WD PACKAGE 
74AC18244 ••• DL PACKAGE 

(TOP VIEW) 

'tlU48~ 
2 47 ~ 

1<3 
1Vl 
1V2 

GND 
1V3 
1V4 
Vee 
2Vl 
2V2 

GND 
2V3 
2V4 
3Vl 
3V2 

GND 
3V3 
3V4 
Vee 
4Vl 
4V2 

GND 
4V3 
4V4 
4G 

3 46 J 
4 45 J 
5 44J 
6 43 
7 42 

8 41 

9 40 
10 39 
11 38 
12 37 

13 36 

14 35 

15 34 
16 33 
17 32 

18 31 

19 30 
20 29 
21 28 
22 27 
23 26J 
24 25] 

2<3 
lAl 
lA2 
GND 
lA3 
1M 
Vee 
2Al 
2A2 
GND 
2A3 
2M 
3Al 
3A2 
GND 
3A3 
3M 

Vee 
4Al 
4A2 
GND 
4A3 
4A4 
3<3 

The 74AC16244 is packaged in the TI's shrink small-outline package (SSOP), which provides twice the 
functionality of standard small-outline packages in the same PCB area. 

The 54AC16244 is characterized for operation over the full military temperature range of -55·C to 125·C. 
The 74AC16244 is characterized for operation from -40"C to B5·C. 

m :e EPIC and Wldebus are trademarks of Texas Instruments Incorporated. 
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FUNCTION TABLE 
(each driver) 

INPUTS OUTPUT 

G A Y 
L H H 
L L L 
H X Z 

54AC16244, 74AC16244 
16·BIT BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
TI0180-03465. MARCH 1990 

logic symbolt logic diagram (positive logic) 

47 
lAl 

46 
lA2 

44 
lA3 

43 
lA4 

41 
2Al 

40 
2A2 

38 
2A3 

37 
2A4 

38 
3Al 

35 
3A2 

33 
3A3 

32 
3A4 

30 
4Al 

29 
4A2 

27 
4A328 
4A4 

2V 

3V 

4V 

2 
lYl 

3 
lY2 

5 
lY3 

8 
lY4 

8 
2Yl 

9 
2Y2 

11 
2Y3 

12 
2Y4 

13 
3Yl 

14 
3Y2 

18 
3Y3 

17 
3Y4 

19 
4Yl 

20 
4Y2 

22 
4Y3 

23 
4Y4 

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

~ 
UJ 
:> 
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~ o 
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54AC16244, 74AC16244 
16-BIT BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 
D3465. MARCH 1990--TI0180 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, VCC ........................................................ -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ....................................... -0.5 V to VCC + 0.5 V 
Output voltage range, Vo (see Note 1) .................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vcc) ............................................ ±20 rnA 
Output clamp current, 10K (Vo < 0 or Vo > VCC)........................................ ±50 rnA 
Continuous output current, 10 (Vo = 0 to VCC). . . . . . . . . . .. . . .. .. .. .. . . . .. . . . . .. . . .. .. . . . . ± 50 rnA 
Continuous current through VCC or GND pins........................................... ±400 mA 
Storage temperature range ...................................................... - 65·C to 150·C 

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

NOTE 1: The input and output voltage ratings may be exceeded H the input and output current ratings are observed. 

recommended operating conditions 

54AC16244 74AC16244 
MIN NOM MAX MIN NOM MAX 

UNIT 

Vee Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 V 
Vee - 3V 2.1 2.1 

VIH High-level input voltage Vee - 4.5V 3.15 3.15 V 
Vee - 5.5V 3.85 3.85 
Vee - 3V 0.9 0.9 

Vll low-level input voltage Vee - 4.5 V 1.35 1.35 V 
VCC - 5.5V 1.65 1.65 

VI Input voltage 0 Vee 0 VCC V 
Vo Output voltage 0 VCC 0 Vee V 

Vee - 3V -4 -4 

IOH High-level output current Vee = 4.5V -24 -24 mA 
Vee - 5.5V 24 -24 

Vee - 3V 12 12 

IOl low-level output current Vee = 4.5 V 24 24 rnA 
Vee - 5.6 V 24 24 

11t1l1v Input transition rise or fall rate 0 10 0 10 nsN 

TA Operating free·air temperature -55 125 -40 85 ·C 
NOTE 2. An Vee and GND p,ns must be connected to the proper voltage supply. 

~---------------------------------------TEXAS ." 
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54AC16244, 74AC16244 
16·BIT BUFFERS AND LINE DRIVERS 

WITH 3-8TATE OUTPUTS 
TIOl80-03465, MARCH 1990 

electrical characteristics over recommended operating free .. lr temperature range (unless 
otherwise noted) 

TA - 2SOC 54AC16244 74AC16244 
PARAMETER TEST cONDmONS Vee MIN TYP MAX MIN MAX MIN MAX 

UNIT 

3V 2.9 2.9 2.9 

IOH = -50 pA 4.5 V 4.4 4.4 4.4 

5.5 V 5.4 5.4 5.4 

IOH= 4mA 3V 2.58 2.4 2.48 
VOH 4.5 V 3.94 3.7 3.8 

V 

IOH = -24mA 
5.5 V 4.94 4.7 4.8 

IOH= SOmA! 5.5 V 3.85 

IOH - -75mA! 5.5 V 3.85 

3V 0.1 0.1 0.1 

IOL = 50pA 4.5V 0.1 0.1 0.1 

5.5V 0.1 0.1 0.1 

IOL -12mA 3V 0.36 0.5 0.44 
VOL 4.5 V 0.36 0.5 0.44 

V 

IOL = 24mA 
5.5 V 0.36 0.5 0.44 

IOL - 50 mAt 5.5 V 1.65 

IOL = 75 mAt 5.5 V 1.65 

II VI - Vee or GND 5.5V ±0.1 ±1 ±1 pA 

Ioz VI = Vee or GND 5.5 V ±0.5 ±10 ±5 I'oA 

lee VI = VeeorGND,1o = 0 5.5 V 8 160 80 p.A 
Cj VI - Vee or GND 5V 4.5 

Co VI = Vee or GND 5V 12 
pF 

Not more than one 0 utpu t should be tasted at a time, and the duration of the test should not exceed 10 ms. 

3= 
LLI 
:; 
LLI 
D: 
D. 
~ o 
::::) 
c o 
D: 

______________________________________________________ D. 
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• Members of the Texas Instruments 
Wldebus'" Family 

• Packaged in Shrink Small Outline 300·mll 
Packages (SSOP) and 3S0-mll Fine-Pitch 
Ceramic Flat Packages Using 2S-mll 
Center-To-Center Pin Spacings 

• Inputs are TTL-Voltage Compatible 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
to Minimize High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-p.m Process 

• SOO-mA Typical Latch-Up Immunity at 12S·C 

description 

The 'ACT16244 is a 16-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 four 4-bit buffers, two 8-bit buffers, or 
one 16-bit buffer. This device provides true 
outputs and symmetrical G (active-low) output
enable inputs. 

54ACT16244, 74ACT16244 
16·BIT BUFFERS AND LINE DRIVERS 

WITH 3-8TATE OUTPUTS 
TI0181-D3465. MARCH 199O-REVISED JULY 1990 

54ACT16244 ••• WD PACKAGE 
74ACT16244 ••• DL PACKAGE 

(TOP VIEW) 

1'G 
1Y1 
1Y2 

GND 
1Y3 
1Y4 
Vee 
2Y1 
2Y2 

:1 

GND 
2Y3 
2Y4 
3Y1 
3Y2 

GND 
3Y3 
3Y4 
Vee 
4Y1 
4Y2 

~I 
i( 

GND 
4Y3 
4Y4 
4G 

1 U 48 
2 47 
3 48 
4 45 

5 44 

6 43 
7 42 
8 41 

9 40 
10 39 
11 38 
12 37 
13 36 
14 35 
15 34 
16 33 
17 32 
18 31 
19 30 
20 29 
21 28 
22 27 
23 28 
24 251 

2G 
1A1 
1A2 
GND 
1A3 
1A4 
Vee 
2A1 
2A2 
GND 
2A3 
2A4 
3A1 
3A2 
GND 
3A3 
3A4 

Vee 
4A1 
4A2 
GND 
4A3 
4A4 
3G 

The 74ACT16244 is packaged in TI's shrink small-outline package (SSOP), which provides twice the I/O 
pin count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 54ACT16244 is characterized for operation over the full military temperature range of - 55·C to 
125·C. The 74ACT16244 is characterized for operation from -40·C to 85·C. 

EPle and Widebus are trademarks of Texas Instruments lnoorporated. 
PRODUCT1011 DATAdocu ____ .ot 
pubIIcoIIoo ___ loopecltJC8IIonoperlbo ...... 
otT .... __ anl_.ProdUCllon~ 
_not.........,_~ot .. _ 
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logic symbolt 

2 
1A1 1'07 

46 3 
1A2 

44 5 
1A3 

43 6 
1A4 

41 8 
2A1 2'07 

40 9 
2A2 

38 11 
2A3 

37 12 
2M 

36 13 
3A1 3'07 

36 14 
3A2 

33 16 
3A3 

32 17 
3M 

30 19 
4A1 4'07 

29 20 
4A2 

27 22 
4A3 

26 23 
4A4 

1V1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

3Y1 

3Y2 

3Y3 

3Y4 

4Y1 

4Y2 

4Y3 

4Y4 

FUNCTION TABLE 
(each driver) 

INPUTS OUTPUT 

G A Y 
L H H 
L L L 
H X Z 

54ACT16244, 74ACT16244 
16·BIT BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
TI0181-D3465, MARCH 199()-REVISED JULY 1990 

logic diagram (positive logic) 

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

TEXAS ." 
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54ACT16244, 74ACT16244 
16·BIT BUFFERS AND LINE DRIVERS 
WITH 3·STATE OUTPUTS 
D3485, MARCH 199G-AEVISED JULY 1990-T10181 

absolute maximum ratings over operating free-alr temperature range (unless otherwise noted)t 
Supply voltage range, Vee ........................................................ -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Note 1) .................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ............................................ ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee)........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ± 50 mA 
Continuous output current, 10 (Vo = 0 to Vee).................................. ......... ±50 rnA 
Continuous current through Vee or GND pins........................................... ±400 mA 
Storage temperature range ...................................................... - 65°e to 15O"e 

t Stresses beyond those listed under "absolute maximum ratings" may cauSe permanent damilge to the device. 1"'- are 8Ira8 ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under "recommendec:i operating conditions" is 
not implied. Exposure to absolule·maximumofated conditions for extended periods may affect device reUabllity. 

NOTE 1: The input and output voltage ratings may be exceeded If the input and output current ratings are obsaved. 

recommended operating conditions (see Note 2) 

54ACT18244 74ACT18244 
MIN MAX MIN 

vee Supply voltege (see Note 3) 4.5 5.5 4.5 

VIH High-level input voltage 2 2 

VIL Low-level input voltage ~.8 

VI Input voltage o_..'>,,!~ 0 

Vo Output voltege -~\~ 0 

IOH High-level output current q, ..... c.,'<;. - 24 

IOL Low~evel output current '< 24 
I!J.tIl!J.v Input transition rise or fall rate 0 1b 0 

TA Operating free-air tamperature -55 125 -40 . -NOTES: 2. Unused or floating Inputs should be tied to Vee through a pullup resistor of approximately 5 leO or greater . 
3. All Vee and GND pins must be connected to the proper voltage supply. 
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MAX 
5.5 

0.8 

Vee 
Vee 
-24 

24 
10 
85 

UNIT 

V 
V 
V 
V 
V 

rnA 
rnA 

naN 
·C 



54ACT16244, 74ACT16244 
16-BIT BUFFERS AND LINE DRIVERS 

WITH a-STATE OUTPUTS 
TI0181-03465, MARCH 199O-REVISED JULY 1990 

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

TA = 25°C 54ACT16244 74ACT16244 
PARAMETER TEST CONDmONS VCC MIN TVP MAX MIN MAX MIN MAX 

4,5V 4,4 4.4 4,4 
10H = -50"A 5,5V 5,4 5.4 5,4 

4,5V 3,94 3,7 3,8 
VOH 10H = -24 rnA 

5.5V 4.94 4.7 4.8 

10H - -50 mAt 5.5 V 3.85 

10H - 75 mAt 5,5 V 3.85 

4.5 V 0.1 0.1 0.1 
10L = 50 "A 5.5 V 0.1 

~ 
0.1 

4,5 V 0,36 0,44 
VOL 10L = 24mA 

5.5V 0.36 ~O~, .5 0.44 

10L - 50 mAt 5.5V ~"""e:.v· 1.65 
10L - 75 mAt 5.5V '( 1.65 

II VI - VCCorGND 5,5V ±0,1 ±1 ±1 

10Z VI - VccorGND 5.5V ±0.5 ±10 ±5 

ICC VI- VccorGND, 10 = 0 5.5 V 8 160 80 

.l.ICC* 
One input at 3.4 V, 

5.5 V 0.9 1 1 
Other inputs at GND or VCC 

C; VI - VccorGND 5V 4,5 

Co VI - VccorGND 5V 13.5 
t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms, 
* This is the increase in supply current for each input that is at one of the specified TTL voltege levels rather than 0 V or VCC, 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ±O.5 V (unless otherwise noted) (see Note 4) 

FROM TO TA - 25°C 54ACT16244 74ACT16244 
PARAMETER 

(INPUT) (OUTPUT) MIN TVP 

tPLH 4 6.5 

tpHL 
A Y 

3.4 6,3 

tpZH 
G 

3 5.8 

tpZL 
Y 

3.7 6.7 

tPHZ 
G 

5.4 8.1 

tPHL 
Y 

5 7.5 

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

operating characteristics, Vee = 5 V, TA = 25°e 

PARAMETER 

Cpd Power dissipation capacitence per latch 

TEXAS • 
INSTRUMENlS 

MAX MIN MAX 

8.5 4 ,\0.3 
8,7 3,4,:-,"'1~ 

8.1 .• ~~.5 
9.3 ~~Ji!<;" 11 

10.3 5:4 12 

9.5 5 10.9 

TEST CONDITIONS 

CL = 50 pF. f = 1 MHz 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

MIN MAX 

4 9.4 

3.4 9.5 

3 8.9 

3.7 10.3 

5.4 11.3 

5 10.3 

UNIT 

V 

V 

"A 

"A 

"A 

rnA 

pF 

pF 

UNIT 

ns 

ns 

ns 
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54AC16245, 74AC16245 
16-BIT BUS TRANSCEIVERS WITH 3-8TATE OUTPUTS 

• Members of the Texas Instruments 
Wldebus" Family 

• Packaged In Shrink Small Outline 300-mll 
Packages (SSOP) and 3aO-mll Fine-Pitch 
Ceramic Flat Packages Using 250mll 
Center-to-Center Pin Spacings 

• 3-State Outputs Drive Bus Unes Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin ConflguraUon 
to Minimize High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-,...m Process 

• Sao-mA Typical Latch-Up Immunity at 12SOC 

description 

The • AC16245 is a 16-bit (dual-octal) 
noninverting 3-state transceiver designed for 
asynchronous two-way communication between 
data buses. The control function implementation 
minimizes external timing requirements. 

This device can be used as two a-bit 
transceivers or one 16-bit transceiver. It allows 
data transmission from the A bus to the B bus 
or from the B bus to the A bus, depending 
upon the logic level at the direction control 
inputs (OIR). The enable inputs (G) can be 
used to disable the device so that the buses 
are effectively isolated. 

T10173-03451, MARCH 1990 

54AC16245, ,. WD PACKAGE 
74AC16246 ••• DL PACKAGE 

(TOP VIEW) 

lDIR 
161 
162 

GND 
183 
184 
Vee 
165 
186 

GND 
167 
168 
261 
262 

GND 
283 
284 
Vee 
285 
286 

GND 
267 
286 

2DIR 

1 U 48 
2 47 

3 48 
4 45 

5 44 

S 43 
7 42 

8 41 

9 40 
10 39 

11 :1 12 

13 38 

14 35 

15 34 
18 33 
17 32 

18 31 

19 30 
20 29 

21 28 
22 27 
23 28 
24 25~ 

lG 
lAl 
lA2 
GND 
lA3 
lA4 

Vee 
lA5 
lAS 
GND 
lA7 
lAS 
2Al 
2A2 
GND 
2A3 
2A4 
Vee 
2A5 
2M 
GND 
2A7 
2M 
2G 

The 74AC16245 is packaged in Tl's shrink small-outline package (SSOP), which provides twice the I/O 
pin count and functionality of standard small-outline packages in the sarne printed-circuit-board area. 

The 54AC16245 is characterized over the full military temperature range of - 55·C to 125·C. The 
74AC16245 is characterized for operation from -400C to a5·C. 

FUNCTION TABLE 

CONTROL 
INPUTS OPERATION 

G DIR 
L L B data to A bus 
L H A data to B bus 
H X Isolation 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED IIIIa _ _no 
PIIODUCTIOII DATA -. _. ot ~ _ 
__ .. ..,...-.."" ........ otT .... 

==~..::;:l'd~pnICOIIIng - not 
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logic symbolt 

10 

10lR 

20 

20lR 

47 
lAl 

lA2 
48 

lA3 
44 

lA4 
43 

lA5 
41 

lA8 
40 

lA7 
38 

lAS 
37 

38 
2Al 

35 
2A2 

33 
2A3 

2A4 32,. • 
2A5 30 ,. • 

2A8 29,. • 

2A7 27 ,. • 

2AS 26,. • 

"'4 

54AC16245, 74AC16245 
16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

TI0173-D3451, MARCH 1990 

logic diagrams (positive logic) 

10 _48 _____ ---, 

10lR 

1 Al 1 Bl 

TO SEVEN OTHER TRANSCEIVERS 

20lR 

2Al 2Bl 

TO SEVEN OTHER TRANSCEIVERS 

t This symbol is in accordance wilh ANSI/IEEE Sid 91·1984 and lEe Publication 617·12. 
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54AC16245, 74AC16245 
16·BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

03451, MARCH 199G-TI0173 

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

Supply voltage range, VCC ........................................................ -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ..........•............................ -0.5 V to VCC + 0.5 V 
Output voltage range, Vo (see Note 1) ...................................• -0.5 V to VCC + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > VCC) ..•..............•.•.....•.................. ± 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > VCC)........................................ ±50 mA 
Continuous output current, 10 (VO = 0 to VCC) . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . ± 50 mA 
Continuous current through VCC or GND pins........................................... ±400 mA 
Storage temperature range .....................•........•......................• - 65·C to 150·C 

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

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

recommended operating conditions 

54AC16245 74AC16245 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 V 

Vee - 3V 2.1 2.1 

VIH High·level input voltage Vee - 4.5 V 3.15 3.15 V 
Vee - 5.5 V 3.85 3.85 

Vee - 3V 0.9 0.9 

VIL Low·level input voltage Vee = 4.5V J:$ 1.35 V 

VCC - 5.5V ~'1".65 1.65 

VI Input voltage 0 "'~ Vee 0 Vee V 

Vo Output voltage o ,...(" Vee 0 Vee V 

Vee - 3V ",,';:'- 4 4 

IOH High-level output current Vee - 4.5 V ~)' -24 -24 rnA 

Vee - 5.5V \! -24 -24 

Vee - 3V 12 12 

IOL Low-level output current Vee - 4.5 V 24 24 rnA 

VCC - 5.5V 24 24 

litlliv Input transition rise or fall rate 0 10 0 10 naN 

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

NOTE 2: All Vee and GND PinS must be connected to the proper voltage supply. 

TEXAS ." 
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54AC16245, 74AC16245 
16-BIT BUS TRANSCEIVERS WITH 3-8TATE OUTPUTS 

TIOI73-03451, MARCH 1990 

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

PARAMETER 
TA - 25"C 54AC16245 74AC16245 

TEST CONDITIONS VCC MIN TYP MAX MIN MAX 

3V 2.9 2.9 

10H = -50,.A 4.5V 4.4 4.4 

5.5V 5.4 5.4 

10H - 4mA 3V 2.58 2.4 
VOH 4.5 V 3.94 3.7 

10H = -24mA 
5.5 V 4.94 4.7 

10H - 50 mAt 5.5V 3.85 

10H - -75 mAt 5.5 V A 
3V 0.1 ..,~~ 

10L = 50,.A 4.5 V 0.1 ~V.:~<o.1 

5.5 V 0.1 <t."':o..v.. 0.1 

10L - 12mA 3V 0.36 '< 0.5 
VOL 4.5V 0.36 0.5 

10L = 24 rnA 
5.5 V 0.36 0.5 

10L - 50 mAt 5.5 V 1.65 

10L - 75 mAt 5.5V 

II I Control inputs VI - Vcc or GND 5.5V ±0.1 ±1 

10Z I A or B ports* VI - Vccor GND 5.5V ±0.5 ±10 

ICC VI = Vccor GND, 10 = 0 5.5V 8 160 

Ci I Control inputs VI - Vccor GND 5V 4.5 

Cio I A or B ports VI - VccorGND 5V 16 
t Not more than one output should be tested at a time, and the duration 01 the test should not exceed 10 ms. 
* For I/O ports, the parameter 10Z includes the input leakage current. 

MIN 

2.9 

4.4 

5.4 

2.48 

3.8 

4.8 

3.85 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (see Figure 1) 

MAX 

0.1 

0.1 
0.1 

0.44 

0.44 

0.44 

1.65 
±1 

±5 

80 

FROM TO TA - 25"C 54AC16245 74ACt6245 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN 

tpLH 2.5 7.6 10.4 2.5 .t2.8 2.5 

tPHL 
AorB BorA 

3.1 9 12.3 3.1.~)'1,il.'l 3.1 

tpZH 
G 

2.8 8.6 11.8 ?t~/~.4 2.8 

tPZL 
AorB 

3.9 12 16.2 <elf,!!::'if 19.3 3.9 

tPHZ 
G 

5.3 8.4 10.4 5;3 11.6 5.3 

tpLZ 
AorB 

4.4 7.7 9.7 4.4 10.6 4.4 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (see Figure 1) 

MAX 
11.9 

13.5 

13.2 

18 

11.2 

10.3 

FROM TO TA = 25"C 54AC16245 74AC16245 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tPLH 2 4.6 6.9 2 41.5 2 7.9 

tPHL 
AorB BorA 

2.5 5.2 7.9 

~ 
2.5 8.9 

tPZH 
G 

2.3 4.9 7.5 •. 3 2.3 8.6 

tpZL 
AorB 

3 6.2 9.5 ' 11.6 3 10.7 

tPHZ G 
5 7.2 9.1 5 10.2 5 9.8 

tpLZ 
AorB 

4.2 6.2 8.1 4.2 9 4.2 8.7 
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UNIT 

V 

V 

,.A 

,.A 

,.A 
pF 

pF 

UNIT 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 
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54AC16245, 74AC16245 
16-BIT BUS TRANSCEIVERS WITH 3-5TATE OUTPUTS 

03451, MARCH 1990-TI0173 

operating characteristics, Vee = 5 V, T A = 25°e 
PARAMETER TEST CONDmONS 

Cpd Power dissipation capacitance CL = 50 pF, f = 1 MHz 

TEXAS ." 
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54ACT16245, 74ACT16245 
16-BIT BUS TRANSCEIVERS WITH 3-8TATE OUTPUTS 

• Members of the Texas Instruments 
Wldebus" Family 

• Packaged in Shrink Small Outline 300-mll 
Packages (SSOP) and 3S0-mll Fine-Pitch 
Ceramic Flat Packages Using 25-mll Center
to-Center Pin Spacings 

• Inputs are TTL-Voltage Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
to Minimize High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-p.m Process 

• 500-mA Typical Latch-Up Immunity at 125°C 

description 

The 'ACT16245 is a 16-bit bus transceiver 
organized as a dual-octal noninverting 3-state 
transceiver and is designed for asynchronous 
two-way communication between data buses. 
The control function implementation minimizes 
external timing requirements. 

The 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 level at the 
direction control (DIR) input. The enable input 
(G) can be used to disable the device so that 
the buses are effectively isolated. 

The 74ACT16245 is packaged in TI's shrink 
small-outline package (SSOP), which provides 
twice the I/O pin count and functionality of 
standard small-outline packages in the same 
printed-circuit-board area. 

The 54ACT16245 is characterized over the full 
military temperature range of - 55·C to 125·C. 
The 74ACT16245 is characterized for operation 
from - 40"C to a5·C. 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 
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TIOI82-D3402, DECEMBER 1889-REVISEO MARCH 1990 

54ACT16245 ••• WD PACKAGE 
74ACT16245 ••• DL PACKAGE 

(TOP VIEW) 

1DIR 
181 
182 

GND 
183 
184 

Vee 
185 
186 

GND 
187 
188 
281 
282 

GND 
283 
284 
Vee 
285 
286 

!I 
:1 
~I GND 

287 
288 

2DIR 

1 U 46g 

2 47 i 
3 46 

4 45 

5 44 

6 43 

7 42 

8 41 

9 40 

10 39 

11 38 

12 37 

13 36 

14 35 

15 34 

16 33 

17 32 

18 31 

19 30 

20 29 

21 29 

22 :~ 23 

24 25~ 

1G 
1A1 
1A2 
GND 
1A3 
1M 
Vee 
1AS 
1AS 
GND 
1A7 
1AS 
2A1 
2A2 
GND 
2A3 
2A4 

Vee 
2A5 
2A6 
GND 
2A7 
2A8 
2G 

FUNCTION TABLE 

CONTROL 
INPUTS OPERATION 

G DIR 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

Copyright @ 1889. Texas Instruments Incorporated 
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54ACT16245, 74ACT16245 
16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

03402. DECEMBER 1989-REVISED MARCH 1990-Tl0182 

lOgic symbolt 

10 

1D1R 

20 
2DIR 

1A1 

1A2 

1A3 

1M 

1M 

1A8 

1A7 

1A8 

2A1 

2A2 
2A3 

2M 

lAS 

2A6 

2A7 

2A6 

48 " 1 " L 
25 

" 24 ... 
L 

47 

4-
48 

44 
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3EN11BA] 

3EN21ABJ 

G8 

6 EN4 IBAJ 
6 EN5IABJ , 
V1 1 

1 

V4 1 

1 

r 2 

2V ~ 
3 

5 

6 

8 

9 

11 

12 

13 

IV ~ 
14 

16 

17 

19. 

20 

22 

23 

181 

1B2 

183 

184 

1BS 
188 

1B7 

188 

281 

2B2 

283 

284 

2B8 

2B8 

287 

2B8 

logic diagrams (positive logic) 

1D1R~1:.....a.-r-

1A1 ,.:4:!.,7 __ D-t-lr-----, 
~ __ +-~r-~ __ ~2 181 

TO SEVEN OTHER TRANSCEIVERS 

L-_H-<JH_-J.IE13 2B1 

TO SEVEN OTHER TRANSCEIVERS 

t This symbol is In accordance with ANSI/IEEE Sid 91-1984 and 
IEC Publication 617-12. 
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54ACT16245, 74ACT16245 
16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

TI0182-D3402, DECEMBER 1989-REVISED MARCH 1990 

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

Supply voltage, Vee.............................................................. -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Note 1) .................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ............................................ ±20 mA 
Output clamp current, 10K (VO < 0 or Vo > Vee)........................................ ±50 mA 
Continuous output current, 10 (VO = 0 to Vee). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . ± 50 mA 
Continuous current through Vee or GND pins........................................... ±400 mA 
Storage temperature range ...................................................... - 65·e to 150·e 

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

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

recommended operating conditions (see Note 2) 

54ACT16245 74ACT16245 

MIN MAX MIN 

Vee Supply voltage (see Note 3) 4.5 5.5 4.5 

VIH High-level input voltage 2 , .. ;3~ 2 

Vil low-level input voltage #~.~>"tl.8 
VI Input voltage 0 .0':,:'2,:' Vee 0 

Va Output voltage 0 .i', Vee 0 

IOH High-level output current 0'.;"" -24 

IOl low-level output current ·t:> 24 

atlav Input transition rise or fall rate 0'; 0 10 0 

TA Operating free-air temperature -55 125 -40 

NOTES: 2. Unused or floating inputs should be tied to Vee through a pullup resistor of approximately 5 kO or greater. 
3. All Vee and GND pins must be connected to the proper voltage supply. 

fo: :~~::: ~":u:,.:~:.a c=~~stl~ ~~ 
and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 
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24 
24 
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V 

V 

V 

V 

mA 

mA 
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54ACT16245, 74ACT16245 
16·BIT BUS TRANSCEIVERS WITH 3-5TATE OUTPUTS 

03402, DECEMBER 198s-f1EVISED MARCH 1990-TI0182 

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

TA - 25"C 54ACT16245 
PARAMETER TEST CONDITIONS VCC MIN TYP MAX MIN MAX 

4.5 V 4.4 4.4 
10H = -50p.A 

5.5V 5.4 5.4 

4.5V 3.94 3.94 
VOH 10H = -24mA 

5.5V 4.94 4.94 

10H - 50 mAt 5.5V 3.85 

10H - -75 mAt 5.5V 

4.5V 0.1 0.1 
10l = 50 p.A 

5.5V 0.1 49·1 
4.5 V 0.36 _~v~fl:iP 

VOL 10l = 24mA 
5.5V 0.36 .a),~·5 

10l = 50 mAt 5.5 V <:: ..... ,{:., 1.65 

10l - 75 mAt 5.5V " II I Control inputs VI - VccorGND 5.5 V ±0.1 ±1 

10Z I A or B ports* Vo = Vee or GND 5.5 V ±0.5 ±10 

lee VI - VccorGND, 10 - 0 5.5 V 8 160 

Alee' 
One input at 3.4 V, 

5.5V 0.9 1 
Other inputs at GND or VCC 

Ci I Control inputa VI - Vee or GND 5V 4.5 

Cio I AorBports Vo - Vee or GND 5V 16 
t Not more than one output should be tesled at a time, and the duration of the test should not exceed 10 ms. 
t For 1/0 ports, the parameter 10Z includes the input leakage current II. 

74ACT16245 

MIN MAX 

4.4 

5.4 

3.8 
4.8 

3.85 

0.1 

0.1 

0.44 

0.44 

1.65 

±1 

±5 

80 

1 

I This is the increase in supply current for each input that is at one of the specHied TTL voltage levels rather than 0 V or VCC. 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (see Figure 1) 

FROM TO TA - 25°C 54ACT16245 74ACT16245 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tPlH 3.2 6.9 9.3 3.2 l;1.5 3.2 10.5 

tPHl 
AorB BorA 

2.6 6.4 9.2 2.6 ",>"1.l-\1 2.6 10.2 

tpZH 
G 

2.7 6.4 9.1 ~.~.9 2.7 10 

tPZl 
BorA 

3.4 7.4 10.5 QT,~~;; 12.6 3.4 11.6 

tPHZ G 
5.8 9.2 11.6 9\8 13.4 5.8 12.6 

tplZ 
BorA 

5.5 8.5 10.8 5.5 12.7 5.5 11.8 

operating characteristics, Vee = 5 V, T A = 25°e 

PARAMETER TEST CONDITIONS 

cpd Power dissipation capacitance per transceiver Cl = 50 pF, f = 1 MHz 

TEXAS ." 
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• Member of the Texas Instruments Wldebus" 
Family 

• Packaged In Shrink Small Outline 300-mll 
Packages (SSOP) and 3BO-mll Fine-Pitch 
Ceramic Flat Packages Using 25-mll 
Center-to-Center Pin Spacings 

• 3-State Bus-Driving True Outputs 

• Full Parallel Access for Loading 

• Flow-Through Architecture to Optimize PCB 
Layout 

• Distributed Center-Pin VCC and GND 
Configurations to Minimize High-Speed 
Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-,...m Process 

• 500-mA Typical Latch-Up Immunity at 125°C 

description 

The 'AC16373 is a 16-bit D-type transparent 
latch with 3-state outputs designed specifically 
for driving highly capacitive or relatively low
impedance loads. It is particularly suitable for 
implementing buffer registers, lID ports, 
bidirectional bus drivers, and working registers. 

The device can be used as two B-bit latches or 
one 16-bit latch. The Q outputs of the latches 
will follow the D inputs if enable C is taken 
high. When C is taken low, the Q outputs will 
be latched at the levels set up at the D inputs. 

54AC16373, 74AC16373 
16·BIT O·TYPE TRANSPARENT LATCHES 

WITH 3-8TATE OUTPUTS 
TI0154-D3467. MARCH 1990 

54AC16373 ••• WD PACKAGE 
74AC16373 ••• DL PACKAGE 

(TOP VIEW) 

lOE lC [! 1 U 48~ 
101 101 ! 2 47 ~ 

![ 3 46 102 102 
GNO GNO 4 45 
103 103 5 44 
104 104 6 43 

Vcc 
105 
106 

GNO 
107 
108 
201 
202 

GNO 
203 
204 
VCC 
205 
206 

GNO 

7 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

207 
208 
20E 

~! 22 23 
24 

42 

41 
40 
39 
38 
37 
36 
35 
34 

33 
32 
31 

30 
29 
28 
27 
26 
25 

Vee 
105 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 
Vee 
205 
206 
GNO 
207 
208 
2C 

A buffered output-enable input DE can be used to place the 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 the bus lines in a bus-organized system without need for interface or pull-up components. The 
output control DE does not affect the internal operations of the latch. Old data caf1 be retained or new 
data can be entered while the outputs are in the high-impedance state. == 
The 74AC16373 is packaged in TI's shrink small-outline package (SSOP), which provides twice the LLI 
functionality of standard small-outline packages in the same PCB area. :;: 

The S4AC16373 is characterized over the full military temperature range of - SS·C to 12S·C. The LLI 
74AC16373 is characterized for operation from -40"C to BS·C. a: 

A. 
~ o 
:::» 
Q o 

EPIC and Wldebus are trademarks of Texas Instruments Incorporated. a: 
~~~ __ ~ ______________________ ~~~~~~~~~A. 
In ... _or_ph ..... ........-.._ PAODUCTPAEVlEW_monto __ anpraducll .., Copyright @ 1990. Texas Instruments Incorporated 
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54AC16373, 74AC16373 
16-BIT D-TYPE TRANSPARENT LATCHES 
WITH 3-5TATE OUTPUTS 
03467, MARCH 1~TI0154 

FUNCTION TABLE 

INPUTS 
~ C 
L H 
L H 
L L 
H X 

logic symbolt 

2C 

2 
101 101 

3 
102 102 

44 5 
103 103 

43 8 
104 104 

41 8 
105 105 

40 9 
108 108 

38 11 
107 107 

37 12 
108 108 

38 13 
201 20 2V 201 

35 14 
202 202 

33 18 
203 203 

32 17 
204 204 

30 19 
205 208 

29 20 
208 208 

27 22 
207 207 

28 23 
208 208 

t This symbol Is In accordance with ANSI/IEEE Sid 91·1984 and 
lEG Publication 617·12. 

OUTPUT 
D 0 
H H 
L L 
X Co 
X Z 

logic diagrams (positive logic) 

101...;1---_a 

1C 

47 
1D1 --'-----+---1 

'-v---" 
TO 7 OTHER CHANNELS 

2O!_24 ___ ~:l 

2C 

2D1..;38~--+---1 

'-v---" 
TO 7 OTHER CHANNELS 

101 

201 

~-------------------------------------
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54AC16373, 74AC16373 
16-BIT D-TYPE TRANSPARENT LATCHES 

WITH 3-STATE OUTPUTS 
n0154-03467. MARCH 1990 

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

Supply voltage range, VCC .......................................•................ -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Note 1) .................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vcc) ............................................ ± 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > VCC).... . • . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . ± 50 mA 
Continuous output current, 10 (Vo = 0 to Vcc) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ± 50 mA 
Continuous current through Vee or GND pins........................................... ±400 mA 
Storage temperature range ..•.•............•..........•..........•.............. - 65°C to 150"C 

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

NOTE 1: The Input and output voltage ratings may be exceeded n the input and output current ratings are observed. 

recommended operating conditions (see Note 2) 

54ACl6373 74ACl6373 
MIN NOM MAX MIN NOM 

Vee Supply voltage (see Note 3) 3 5 5.5 3 

Vee - 3V 2.1 2.1 

VIH High-level input voltage Vee - 4.5 V 3.15 3.15 
Vee - 5.5V 3.85 3.85 
Vee = 3V 0.9 

VIL Low-Ievel input voltage Vee - 4.5 V 1.35 

Vee - 5.5 V 1.85 

VI Input voltege 0 Vee 0 

Vo Output voltage 0 Vee 0 
Vee - 3V -4 

IOH High-level output current Vee - 4.5 V -24 

Vee - 5.5V 24 

Vee - 3V 12 

IOL Low-Ievel output current Vee - 4.5V 24 

Vee - 5.5 V 24 
AtlAv Input transition rise or fall rate 0 10 0 

TA Operating free-air temperature -55 125 -40 
NOTES. 2. Unused or floating Inputs should be tied to Vee through a pullup resIstor of approXImately 5 kO or greater. 

3. All Vee and GNO pins must be oonnected to the proper voltage supply. 

5 
MAX 

UNIT 

5.5 V 

V 

0.9 
1.35 V 
1.85 

Vee V 

Vee V 
-4 

-24 mA 
24 
12 
24 mA 
24 
10 nslV 
85 ·e 

3= 
11.1 
:;: 
11.1 
II: 
D. 

G 
~ 
c o 
II: ____________________________________________________ D. 
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54AC16373, 74AC16373 
16-BIT D-TYPE TRANSPARENT LATCHES 
WITH 3-8TATE OUTPUTS 
03467, MARCH 199G-TI0154 

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

TA - 25"C 54AC16373 74AC16373 
PARAMETER TEST CONDITIONS VCC MIN TYP MAX MIN MAX MIN MAX 

UNIT 

3V 2.9 2.9 2.9 

10H = -50,..A 4.5 V 4.4 4.4 4.4 

5.5V 5.4 5.4 5.4 

10H- 4mA 3V 2.58 2.4 2.48 
VOH 4.5 V 3.94 3.7 3.8 

V 

10H = -24mA 
5.5 V 4.94 4.7 4.8 

10H - 50 mAt 5.5 V 3.85 

10H - -75 mAt 5.5 V 3.85 

3V 0.1 0.1 0.1 

10l = 50~A 4.5V 0.1 0.1 0.1 

5.5 V 0.1 0.1 0.1 

10l - 12mA 3V 0.36 0.5 0.44 
VOL 4.5 V 0.36 0.5 0.44 

V 

10l = 24mA 
5.5 V 0.36 0.5 0.44 

10l - 50 mAt 5.5 V 1.85 

10l = 75 mAt 5.5 V 1.65 

II VI - Vee or GND 5.5 V ±0.1 ±1 ±1 ~A 

10Z VI - VeeorGND 5.5V ±0.5 ±10 ±5 ,..A 

lee VI - Vee or GND, 10- 0 5.5V 8 160 80 ,..A 

OJ VI - Vee or GND 5V 4.5 pF 

Co VI - Vee or GND 5V 12 pF 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

~-------------------------------------
3-32 

TEXAS ~ 
INSTRUMENTS 

, POST OFFICE BOX 855303 • DALLAS, TEXAS 75266 



• Members of the Texas Instruments 
Wldebus'" Family 

• Packaged in Shrink Small Outline 300·mll 
Packages (SSO,P) and 380-mll Fine-Pitch 
Ceramic Flat Packages Using 25-mil Center
to-Center Pin Spacings 

• Inputs are TTL-Voltage Compatible 

• 3-State Bus-Driving True Outputs 

• Full Parallel Access for Loading 

• Buffered Control Inputs 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed Center-Pin VCC and GND 
Configurations to Minimize High-Speed 
Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-j.l.m Process 

• 5OO-mA Typical Latch-Up Immunity at 125°C 

description 

The 'ACT16373 is a 16-bit D-type transparent 
latch with 3-state outputs designed specifically 
for driving highly capacitive or relatively low
impedance loads. 

54ACT16373, 74ACT16373 
16·81T O·TYPE TRANSPARENT LATCHES 

WITH 3·STATE OUTPUTS 
TI0150-03468. MARCH 199O-REVISED JUNE 1990 

54ACT16373 ••• WD PACKAGE 
74ACT16373 ••• DL PACKAGE 

(TOP VIEW) 

,! 1 U 48 lOE lC 
101 101 ! 2 47 

!i 3 46 102 102 
GNO 
103 
104 
Vee 
105 
106 

GNO 
107 
108 
201 
202 

GNO 
203 
204 
Vee 
205 
206 

GNO 
207 
208 
20E 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

45 

44 
43 

42 

41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 

29 

28 

27 

28 
25 

GNO 
103 
104 

Vcc 
105 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 
Vcc 
205 
206 
GNO 
207 
208 
2C 

It is particularly suitable for implementing buffer registers, 110 ports, bidirectional bus drivers, and working 
registers. The device can be used as two 8-bit latches or one 16-bit latch. The Q outputs of the latches 
will follow the D inputs if enable C is taken high. When C is taken low, the Q outputs will be latched at the 
levels set up at the D inputs. 

A buffered output-enable input DE can be used to place the 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 the bllS lines in a bus-organized system without need for interface or pull up components. The output 
enable DE does not affect the internal operations of the latch. Old data can be retained or new data can 
be entered while the outputs are in the high-impedance state. 

The 74ACT16373 is packaged in TI's shrink small-outline package (SSOP), which provides twice the 110 
pin count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 54ACT16373 is characterized over the full military temperature range of -55·C to 125·C. The 
74ACT16373 is characterized for operation from -40·C to 85·C. 

EPIC and Wldebus are trademarl<s 01 Texas Instruments Incorporated. 
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54ACT16373, 74ACT16373 
16·81T D·TYPE TRANSPARENT LATCHES 
WITH 3-8TATE OUTPUTS 
~88. MARCH 199O-REVlSED JUNE 1990-TI0150 

logic symbolt 

2C 

2 
101 

3 
102 

44 5 
103 

43 6 
104 

41 6 
105 

40 9 
106 

38 11 
107 

37 12 
108 

36 13 
201 3D 4V 

35 14 
202 

33 18 
203 

32 17 
204 

30 19 
205 

29 20 
206 

27 22 
207 

26 23 
208 

FUNCTION TABLE 
(each .. ctlon) 

INPUTS OUTPUT 
or C 0 0 
L H H H 
L H L L 
L L X Qo 
H X X Z 

logic diagrams (positive logic) 

10E-1-----a 
lC 

101 101 ~----1--I 
102 

103 " ... --.... v,..--~' 
104 

105 
TO 7 OTHER CHAN",ELS 

106 

107 20i_24 ____ -q 
108 

201 2C 
202 

203 

204 
201...:;36~-_-+---i 

2Q5 

2Q6 

2Q7 TO 7 OTHER CHANNELS 

2Q8 

t This symbol Is in accordance with ANSI/IEEE Sid 91·1984 and 
lEe Publication 617·12. 
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54ACT16373, 74ACT16373 
16·81T D·TYPE TRANSPARENT LATCHES 

WITH 3-8TATE OUTPUTS 
T101~3468. MARCH 199G-REVISEO JUNE 1990 

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

Supply voltage range, VCC ........................................................ -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ....................................... -0.5 V to VCC + 0.5 V 
Output voltage range, Vo (see Note 1) .................................... -0.5 V to VCC + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vcc) ............................................ ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee)...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ± 50 mA 
Continuous output current, 10 (Vo = 0 to Vee) .......................................... ±50 mA 
Continuous current through VCC or GND pins........................................... ±400 mA 
Storage temperature range...................................................... -65'C to 150'C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicatad 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 H the Input and output current ratings are observed. 

recommended operating conditions (see Note 2) 

54ACT18373 74ACT18373 
MIN MAX MIN 

Vee Supply voltage (see Nota 3) 4.5 5.5 4.5 

VIH High-level input voltage 2 2 

Vil Low-Ievel input voltage ,ql.8 

VI Input voltage O~"'!~ 0 

Vo Output voltage .~,~ 0 

IOH High-level output current <t.Y ¢."<; -24 

IOl Low-level output current '< 24 
IWAv Input transition rise or fall rata 0 10 0 

TA Operating free-air tamperature 55 125 40 

NOTES: 2. Unused or floating Inputs should be tied to Vee through a pullup resistor of approximately 5 kn or greatar. 
3. All Vee and GND pins must be connected to the proper voltage supply. 
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54ACT16373, 74ACT16373 
16·81T D-TYPE TRANSPARENT LATCHES 
WITH 3-STATE OUTPUTS 
D3468, MARCH 199O-REVISED JUNE 1990--TIOl50 

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

TA - 25"C 54ACT16373 74ACT16373 
PARAMETER TEST CONDITIONS Vee MIN TVP MAX MIN MAX MIN MAX 

10H = -50,..A 4.5 V 4.4 4.4 4.4 
5.5V 5.4 5.4 5.4 

VOH 10H = -24mA 4.5V 3.94 3.7 3.8 
5.5V 4.94 4.7 4.8 

10H - -50mAt 5.5V 3.85 

10H- 75 mAt 5.5V 3.85 

10l = 50,..A 4.5 V 0.1 0.1 0.1 
5.5V 0.1 0.1 0.1 

VOL 10l = 24 rnA 4.5 V 0.36 _~.5 0.44 
5.5 V 0.36 _~v_\llP 0.44 

10l - 50 mAt 5.5V _{)V~65 
10l -75mAt 5.5 V <f'-",,'V 1.65 

II VI - VCC or GND 5.5 V ±0.1 '< ±1 ±1 

10Z Vo - Vee or GND 5.5V ±0.5 ±10 ±5 

lee VI- Vee or GND, 10 - 0 5.5V 8 160 80 

41ee* 
One Input at 3.4 V, 5.5V 0.9 1 1 
Other inputs at GND or Vee 

Ci VI = Vee or GND 5V 4.5 

Co Vo - Vee or GND 5V 12 
t Not more than one output should be tested at one time, and the duration 01 the test should not exceed 10 ms. 
* This is the Increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vee. 

timing requirements over recommended operating free-air temperature range, 
Vee = 5 V ±0.5 V (see Figure 1) 

TA - 25"C 54ACT16:l13 
MIN MAX MIN",')~. 

tw Pulse duration, C high 4 "rl" ~ 
tau Setup time, data before C J. 1 ~"'<1.'<-
1h Hold time, data after C J. 5 '<5 

74ACT16373 
MIN MAX 

4 
1 
5 

switching characteristics over recommended operating free-alr temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA - 25"C 54ACT16373 

(INPUT) (OUTPUT) MIN TVP 

tPlH 3.8 7.9 

tPHl 
D Q 

3.1 8.2 

tPlH 4.6 9.3 

tpHl 
C Q 

4.5 9.1 

tPZH 
~ 

3.1 8 

tpZl 
Q 

3.8 9.4 

tpHZ 
~ 

5.3 8.6 

tpLZ 
Q 

4.3 7.4 

operating characteristics, Vee = 5 V, TA = 25°e 

PARAMETER 

Cpd Power dissipation capacitance per latch 

TEXAS ..If 
INSTRUMENTS 

MAX MIN MAX 
9.4 3.8 11.8 
9.7 3.1 4.13 

10.8 4.6_~V_~ 
10.5 
«3 9.5 13 

11.1 8 15.1 
9.9 5.3 11 
8.7 4.3 9.8 

TEST CONDITIONS 

Cl = 50 pF, 1 = 1 MHz 
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74ACT16373 
MIN MAX 
3.8 11.1 
3.1 12.3 
4.6 12.8 
4.5 12.2 
3.1 12.1 
3.8 14.2 
5.3 10.7 
4.3 9.4 

UNIT 

V 

V 

,..A 
,.A 

,..A 

rnA 

pF 
pF 

UNIT 

ns 
ns 
ns 

UNIT 

ns 

ns 

ns 

ns 



• Member of the Texas Instruments Widebus'" 
Family 

• Packaged in Shrink Small Outline 30o-mil 
Packages (SSOP) and 3BO-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mil 
Center-to-Center Pin Spacings 

• 3-State Bus-Driving True Outputs 

• Full Parallel Access for Loading 

• Flow-Through Architecture to Optimize PCB 
Layout 

• Distributed Center-Pin VCC and GND 
Configurations to Minimize High-Speed 
Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-p.m Process 

54AC16374, 74AC16374 
16·BIT D·TYPE EDGE·TRIGGERED FLlP·FLOPS 

WITH 3-8TATE OUTPUTS 
TI0193-D3470, MARCH 1990 

54AC16374 ••• WD PACKAGE 
74AC18374 ••• DL PACKAGE 

(TOP VIEW) 

1'OE 
1Q1 
1Q2 

GNO 
1Q3 
1Q4 
Vcc 
1Q5 
1Q6 

GNO 
1Q7 
1Q8 
2Q1 
2Q2 

GNO 

1 U 48 

2 47 

3 46 

4 45 

5 44 
6 43 
7 42 

8 41 

9 40 
10 39 

11 38 
12 37 

13 38 
14 35 

15 34 

1CU< 
101 
102 
GNO 
103 
104 
Vcc 
105 
106 
GNO 
107 
108 
201 
202 
GNO 

16 33 • 500-mA Typical LatCh-Up Immunity at 125°C 203 203 
17 32 204 204 
18 31 description vee vee 
19 30 2Q5 205 
20 29 The 'AC16374 is a 16-bit edge-triggered D-type 2Q6 208 
21 28 flip-flop with 3-state outputs designed GNO GNO 

rl 22 27 specifically for driving highly capacitive or 2Q7 207 

~I = 
26 relatively low-impedance loads. It is particularly 2Q8 208 

suitable for implementing buffer registers, I/O 20E 2CLK 25 
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 ClK, the 
Q outputs of the flip-flop are set to the logiC levels set up at the D inputs. 

An output enable input OE can be used to place the 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 provides the capability to drive the bus lines in a bus
organized system without need for interface or pullup components. The output enable OE does not affect 
the internal operations of the flip-flop. Old data can be retained or new data can be entered while the 
outputs are in the high-impedance state. 

The 74AC16374 is packaged in TI's shrink small-outline package (SSOP), which provides twice the 
functionality of standard small-outline packages in the same PCB area. 3= 
The 54AC16374 is characterized over the full military temperature range of -55·C to 125·C. The W 
74AC16374 is characterized for operation from -40·C to 85·C. s: 

W 
a: Q. 
t
O 
:::» 
C o 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. a: 
----------------------------------~~~~~------~Q. PRODUCT PREVIEW _menll ........ in_1Ion on prod .... 
In tho -..:.=.r-01-.-.. Chora_ 
dItIend oIha' are dlllgn", TUIIln8lrumenta _thorlghtID_ordlocOntll1llO __ 
_notice. TEXAS • 
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54AC16374, 74AC16374 
16-BIT D·TYPE EDGE·TRIGGERED FLlp·FLOPS 
WITH 3-STATE OUTPUTS 
03470. MARCH 1990-TI0193 

FUNCTION TABLE 

logic symbolt 

44 
103 
104 43 

41 
1DS 

40 
1DS 

38 
1D7 

37 

ZD1 
mz3S 

33 
ZD3 
Z04 3Z 

30 
ZDS 

Z9 
ZDS 

Z7 
ZD7 

Z8 
ZDa 

INPUTS 
OE 
L 
L 
L 
L 
H 

Z 
101 

3 
102 

S 
103 

8 
104 

a 
106 

8 
108 

11 
107 

1Z 
108 

13 
201 

14 
ZQZ 

18 

17 203 

18 ZQ4 
ZOS 

ZO 
zzZ08 

Z07 
Z3 

Z08 

C 

t 
t 
X 

J. 
X 

D 

H 

L 
X 
X 
X 

OUTPUT 

0 
H 

L 

00 
00 
Z 

logic diagrams (positive logic) 

-~ 
10E 

48 
1CU< C1 2 
~ 101 

1D1 1D 

~ 
TO 7 OTHER CHANNELS 

~~ zcU< Z5 
C1 13 

ZD1~1D Z01 

~ 
TO 7 OTHER CHANNELS 

t This symbol Is in accordance with ANSI/IEEE Sid 91-1984 and 
"'0 lEe Publication 617-12. 

:0 o 
C 
c: 
~ 
"'0 
:0 
m 
< -m 

~-------------------------------------
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54AC16374, 74AC16374 
16-81T D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

WITH 3-5TATE OUTPUTS 
TI0193-03470, MARCH 1990 

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

Supply voltage range, VCC ........................................................ - 0.5 V to 7 V 
Input voltage range, VI (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Note 1) .................................... -0.5 V to VCC + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vcc) ............................................ ±20 rnA 
Output clamp current, 10K (Vo < 0 or Vo > VCC)........................................ ±50 rnA 
Continuous output current, 10 (Vo = 0 to VCC)........................................... ±50 rnA 
Continuous current through VCC or GND pins........................................... ±400 rnA 
Storage temperature range ...................................................... - 65'C to 1500C 

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

NOTE 1: The input and output voltage ratings may be exceeded H the input and output current ratings are observed. 

recommended operating conditions 

54AC16374 74AC16374 

MIN NOM MAX MIN NOM MAX 
UNIT 

vee Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 V 

Vee - 3V 2.1 2.1 

VIH High·level input voItegs Vee - 4.5 V 3.15 3.15 V 
Vee - 5.5 V 3.85 3.85 

Vee = 3V 0.9 0.9 

VIL Low-level input voltage Vee - 4.5 V 1.35 1.35 V 
Vee - 5.5 V 1.65 1.65 

VI Input voltage 0 Vee 0 Vee V 

Vo Output voltage 0 VCC 0 Vee V 

Vee - 3V -4 -4 

IOH High·level output current Vee = 4.5 V -24 -24 rnA 
Vee - 5.5V 24 24 

Vee - 3V 12 12 

IOL Low-Ievel output current Vee - 4.5 V 24 24 rnA 
Vee - 5.5 V 24 24 

l>.Vl>.v Input transition rise or fall rate 0 10 0 10 ns/V 

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

NOTE 2. All Vee and GND p,ns must be connected to the proper voltage supply. 

== ~ 
:> 
~ 
a: 
A. 
t
O 
::;) 
C o 
a: _________________________________________________ A. 
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::IJ m 
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54AC16374, 74AC16374 
16-81T D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-5TATE OUTPUTS 
00470, MARCH 1990-T10193 

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

TA - 25"C 54AC16374 
PARAMETER TEST CONOmONS Vee MIN TYP MAX MIN MAX 

3V 2.9 2.9 

10H = - 50,..,A 4.5 V 4.4 4.4 

5.5 V 5.4 5.4 

10H- 4mA 3V 2.58 2.4 
VOH 4.5V 3.94 3.7 

10H = -24mA 
5.5V 4.94 4.7 

10H- 50 mAt 5.5V 3.85 

10H - -75 mAt 5.5 V 

3V 0.1 0.1 

10L = SO,.A 4.SV 0.1 0.1 

5.5 V 0.1 0.1 

10L -12mA 3V 0.36 0.5 
VOL 4.5 V 0.36 0.5 

10L = 24mA 
5.5 V 0.36 0.5 

10L - 50 mAt 5.5V 1.65 

10L - 75 mAt 5.5V 

" 
V, - Vcc or GND 5.5 V ±0.1 ±1 

10Z Vo - Vcc or GND 5.5V ±0.5 ±10 

ICC V, - VCC or GND, 10- 0 5.5 V 8 160 

Ci V, - Vccor GND 5V 4.5 

Co Vo - Vcc or GND 5V 12 

Nol more than one out pu I should be lested al a lime and Ihe duration of the lest should not exceed 10 ms. 

timing requirements over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Note 3) 

TA - 25"C 54AC16374 

MIN MAX MIN MAX 

fclock Clock frequency 

tw Pulse duration 
CLKlow 

CLKhigh 

tsu Setup lime, data before C t 
Ih Hold time, data after C t 

NOTE 3. Load CIrcuIts and voltage waveforms are shown In Section 1. 

74AC16374 

MIN MAX 
UNIT 

2.9 

4.4 

5.4 

2.48 

3.8 
V 

4.8 

3.85 

0.1 

0.1 

0.1 

0.44 

0.44 
V 

0.44 

1.65 

±1 ,..,A 
±5 ,..,A 
80 ,.A 

pF 

pF 

74AC16374 

MIN MAX 
UNIT 

MHz 

ns 

ns 

ns 

~-------------------------------------
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54AC16374, 74AC16374 
16·BIT D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
T10193-03470, MARCH 1990 

timing requirements over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Note 3) 

TA - 2S'C S4AC16374 74AC16374 

MIN MAX MIN MAX MIN 

fclock Clock frequency 

tw Pulse duration 
CLKlow 

CLKhigh 

tsu Setup time, data before C t 
th Hold time, data after C t 

switching characteristics over recommende.d operating free·air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Note 3) 

MAX 

FROM TO TA - 2S'C 54AC16374 74AC16374 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN 

fmax 

tpLH 
CLK Q 

tpHL 

tPZH 
OE Q 

tpZL 

tpHZ 
OE Q 

tpLZ 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Note 3) 

MAX 

FROM TO TA = 2S'C S4AC16374 74AC16374 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

fmax 

tPLH 
CLK Q 

tpHL 

tpZH rn: Q 
tPZL 

tPHZ OE Q 
tpLZ 

NOTE 3: Load cIrcuitS and voltage waveforms are shown In Section 1. 

operating characteristiCS, Vee = 5 V, TA = 25°e 

UNIT 

MHz 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 

r-______________ ~P~AR~A~M~ET~E~R~ ____ _r~~~~~----~TE=ST~C-ON--DI-T-IO-N-S-----r----t---~;: 

~~ _____ P_OW_~ __ di_S~_·~_tio_·_n_~ __ c_lta_n_OO __________ ~~ ______ ~ ____ C_L_= __ 50_P_F_,_f_=_1_M_H_Z ____ ~ __ ~ __ ~UU 

:; 
UU 
a: 
Q. 

I
o 
:::;) 
c o 
a: ___________________________________________________ D. 
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54ACT16374, 74ACT16374 
16·BIT D·TYPE EDGE·TRIGGERED FLlP·FLOPS 

WITH a-8TATE OUTPUTS 

• Members of the Texas Instruments 
Wldebus'" Family 

• Packaged in Shrink Small Outline 30!)-mll 
Packages (SSOP) and 3SD-mll Fine-Pitch 
Ceramic Flat Packages Using 2S-mil 
Center-to-Center Pin Spacings 

• Inputs are TTL-Voltage Compatible 

• 3-State Bus-Driving True Outputs 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed Center-Pin VCC and GND Pin 
Configurations to Minimize High-Speed 
Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) h"m Process 

• SOD-mA Typical Latch-Up Immunity at 125°C 

description 

The 'ACT16374 is a l6-bit edge-triggered 
Ootype flip-flop with 3-state outputs designed 
specifically for driving highly capacitive or 
relatively low-impedance loads. It is particularly 
suitable for implementing buffer registers, 1/0 
ports, bidirectional bus drivers, and working 
registers. 

TIOI95-03469. MARCH 199O-REVISED JUNE 1990 

54ACT16374 ••• WD PACKAGE 
74ACT16374 ••• DL PACKAGE 

(TOP VIEW) 

10E 
101 
1Q2 

GNO 
103 
1Q4 
Vee 
1Q5 
1Q6 

GNO 
107 
1Q8 
2Q1 
202 

GNO 
203 

!I' u ~ 
2 47 

3 46 

204 
Vee 
2Q5 
2Q6 

GNO 
207 
2Q6 

4 

5 

6 

7 

6 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 

22 
23 

24 

45 
44 

43 
42 

41 

40 
39 

36 

37 

36 

35 

34 
33 
32 

31 ~ 

:~ 
28 
27 
28 
25 

1CLK 
101 
102 
GNO 
103 
104 
Vee 
105 
106 
GNO 
107 
106 
201 
202 
GNO 
203 
204 
Vee 
205 
206 
GNO 
207 
208 
2CLK 

The device can be used as two 8-bit flip-flops or one l6-bit flip-flop. On the positive transition of CLK, the 
Q outputs of the flip-flop take on the logic levels set up at the 0 inputs. 

An output-enable input OE can be used to place the 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 provides the capability to drive the bus lines in a bus
organized system without need for interface or pullup components. The output-enable OE does not affect 
the internal operations of the flip-flop. Old data can be retained or new data can be entered while the 
outputs are in the high-impedance state. 

The 74ACT16374 is packaged in Tl's shrink small-outline package (SSOP), which provides twice the 1/0 
pin count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 54ACT16374 is characterized over the full military temperature range of -55°C to 125°C. The 
74ACT16374 is characterized for operation from -40·C to 85·C. 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUc:TION DATA ............ contain 1nfonnoIIon .......... of __ . ___ .. "",1IcaIIono per ... ...... 

of T .... 1nIIrum .... _ warranty. __ prGCUIIng 
_notn~ __ ofai"""'-
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logic symbolt 

2CLK 

1D1 2'17 

102 
44 

103 
43 

104 
41 

105 
40 

1DB 
38 

1D7 

1DB 
37 

2D1 

2D2 

203 
32 

204 
30 

205 
29 

2D8 
27 

2D7 
28 

2D8 

54ACT16374, 74ACT16374 
16·81T D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

WITH 3·STATE OUTPUTS 

FUNCTION TABLE 
(each section) 

TI019~3469. MARCH 199Q-REVISED JUNE 1990 

INPUTS OUTPUT 
OE CLK D 
L i H 
L i L 
L L X 
H X X 

2 
1Q1 

3 
102 

5 
1Q3 • 1Q4 

B 
1Q5 

9 
106 

11 
1Q7 

12 
106 

13 
2Q1 

14 
202 ,. 
2Q3 

17 
204 

19 
205 

20 
206 

22 
2Q7 

23 
206 

Q 

H 
L 

00 
Z 

logic diagrams (positive logic) 

10E 
48 

1CLK 
C1 2 -~ 

~ 101 
1D1 1D 

'-v----/ 
TO 7 OTHER CHANNELS 

2OE~-----a 

2CLK 

2Q1 
2D1 "':":'---1--1 

TO 7 OTHER CHANNELS 

t This symbol is in accordance with ANSI/IEEE SId 91-1984 and 
lEe Publication 617-12. 
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54ACT16374, 74ACT16374 
16·81T D·TYPE EDGE·TRIGGERED FLlp·FLOPS 
WITH 3-STATE OUTPUTS 
03489. MARCH 1119G-f1EVISED JUNE 1990-TI0195 

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

Supply voltage range, VCC ........................................................ -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ....................................... -0.5 V to VCC + 0.5 V 
Output voltage range, Vo (see Note 1) .................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ............................................ ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > VCC)........................................ ±50 mA 
Continuous output current, 10 (Vo = 0 to Vee)........................................... ±50 mA 
Continuous currentthrough Vee or GND pins........................................... ±400 mA 
Storage temperature range ...................................................... - 65°C to 15O"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 H the input and output current ratings are observed. 

recommended operating conditions 

54ACTI6374 74ACTI6374 
MIN NOM MAX MIN NOM MAX UNIT 

Vee Supply voltage (see Note 2) 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 .. ~ 2 V 

VIL Low·level input voltage ~VO.8 0.8 V 

VI Input voltage 0 ... ~ Vee 0 Vee V 

Vo Output voltage o ,:< .. Vee 0 Vee V 

IOH High-level output current ...... ". 24 24 rnA 

IOL Low·level output current <:>.0" 24 24 mA 
allav Input transition rise or fall rate ~. 0 10 0 10 nsN 
TA Operating free-air tamperature 55 125 40 85 ·C 

NOTE 2: All Vee and GND pins must be connected to the proper voltage supply. 

TEXAS ." 
INSTRUMENTS 
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54ACT16374, 74ACT16374 
16-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
TI0195-D3469, MARCH 199G-REVISED JUNE 1990 

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

TA - 25°C 54ACT16374 74ACT16374 
PARAMETER TEST CONDITIONS VCC MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
10H = -50pA 

5.5 V 5.4 5.4 5.4 

4.5V 3.94 3.94 3.8 
VOH 10H = -24mA 

5.5V 4.94 4.94 4.8 

10H - -50mAt 5.5V 3.85 

10H = -75 mAt 5.5V 3.85 

4.5V 0.1 /@.1 0.1 
10l = 50 pA 

5.5 V 0.1 .:"~~1 0.1 

4.5 V 0.36 .. ~j,:\W.5 0.44 
VOL 10l = 24mA 

5.5 V 0.36 . <\'~'" 0.5 0.44 

10l - 50 mAt 5.5 V '( 1.65 

10l -75mAt 5.5V 1.65 

II VI - Vee or GND 5.5 V ±0.1 ±1 ±1 

10Z Vo - Vee or GND 5.5V ±0.5 ±10 ±5 

lee VI - VCCor GND, 10 - 0 5.5 V 8 160 80 

.1lee* 
One Input at 3.4 V, 

5.5V 0.9 1 1 
Other inputs at GND or Vee 

Ci VI - VCCor GND 5V 4.5 

Co Vo - VCC or GND 5V 12 
t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
* This is the increase in supply current for each input that is at one of the specHied TIL voltage levels rather than 0 V to Vee. 

timing requirements over recommended operating free-air temperature range, 
Vee = 5 V ±O.5 V 

TA - 25"C 54ACT16374 

MIN MAX MIN MAX 

fclock Clock frequency 0 65 0 A65 
ClKlow 7.5 7.5 ,,"'.,\ 

Iw Pulse duration 
ClK high 4.5 ~~'.Z<· 

tau Setup lime, data before C t 6.5 <{'iJ~" 

III Hold time, data before C t 1 '11 

74ACT16374 

MIN MAX 

0 65 

7.5 

4.5 

6.5 

1 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5V ±O.5V 

FROM TO TA - 25"C 54ACT16374 74ACT16374 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

fmax 65 65 65 

tPLH 5.1 8.8 10.9 5.1 ~.2 5.1 12.4 

tPHl 
ClK Q 

5.3 8.8 10.9 

~1 
5.3 12.2 

IpZH OE 
3.7 8.4 10.5 •. 7 3.7 11.9 

tpZl 
Q 

4.4 9.7 11.9 .a 14.3 4.4 13.4 

IpHZ OE 
5.4 7.9 9.8 !1;4 10.9 5.4 10.4 

tPLZ 
Q 

4.9 7.2 9.1 4.9 10.2 4.9 9.8 

operating characteristics, Vee = 5 V, TA = 25°e 
PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per flip-flop Cl = 50 pF, f = 1 MHz 

TEXAS • 
INSTRUMENTS 
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UNIT 

V 

V 

pA 
,.A 

,.A 

mA 

pF 

pF 

UNIT 

MHz 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 
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54AC16470, 54ACT16470 
74AC16470, 74ACT16470 

16-BIT REGISTERED BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

• Members of Texas Instruments Widebus'" 
Family 

• Packaged In Shrink Small-outllne 300-mil 
Packages (SSOP) and 3BO-mll Fine-Pitch 
Ceramic Flat Packages Using 25-mil 
Center-to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-8tate Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-,...m Process 

• 50D-mA Typical LatCh-Up Immunity at 125°C 

description 

The 'AC16470 and 'ACT16470 are noninverting 
16-bit registered bus transceivers composed of 
two 8-bit sections with separate control signals. 
For either 8-bit transceiver section, data flow in 
the A-to-B mode is controlled by output enable 
(1 OEAB or 20EAB), direction enable (1 DEAB 
or 2DEAB), and clock (1CLKAB or 2CLKAB) 
inputs. 

TI0246-03569. JUNE 1990 

54AC16470, 54ACT16470 ••• WD PACKAGE 
74AC16470, 74ACT16470 ••• DL PACKAGE 

(TOP VIEW) 
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41 2B2 
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23 34 2B7 
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GND 25 32 GND 
31 2DEBA 2DEAB 26 

2CLKAB 
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27 30 2CLKBA 
28 29 20EBA 

When 1 DEAB (or 2DEAB) is high, storage of the current A-bus data is inhibited and the corresponding B 
outputs are in the high-impedance state. When 1DEAB (or 2DEAB) is low, the register contents and the 
output buffers are controlled by 1 CLKAB (or 2CLKAB) and 1 OEAB (or 20EAB). A low level on 1 CLKAB 
(or 2CLKAB) inhibits register loading; a low-to-high transition on 1CLKAB (or 2CLKAB) causes loading of 
the corresponding registers with the current A-bus data. If 1C5EAB (or 20EAB) is low, the corresponding B 
outputs reflect the contents of the registers. A high level on 1 OEAB (or 20EAB) causes the B outputs to 
be in the high-impedance state. 

FUNCTION TABLE, EACH SECTIONt 

INPUTS 
DEAB CLKAB OEAB 

LATCH DATA BOUTPUTS 

H X X Previous A Data Z 
L L H Previous A Data Z 
L L L Previous A Data Previous A Data 
L t H Current A Data Z 
L t L Current A Data Current A Data 

t A·to-B data flow IS shown. B-to-A data flow IS controlled analogously by DEBA. CLKBA. 
and OEBA. 

~ EPIC and Widebus are trademarks of Texas Instrumenta Incorporated. 
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54AC16470, 54ACT16470 
74AC16470, 74ACT16470 

16·BIT REGISTERED BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 
TI0246-D3569, JUNE 1990 

Data flow from B to A is similar, but uses 10EBA and/or 20EBA, lDEBA and/or 2DEBA, and lCLKBA 
and/ or 2CLKBA. 

The 74ACl6470 and 74ACTl6470 are packaged in Tl's shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings, This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area, 

The 'AC16470 has CMOS-compatible input thresholds, The 'ACT16470 has TTL-compatible input 
thresholds, 

The 54AC16470 and 54ACT16470 are characterized over the full military temperature range of -55·C to 
l25·C, The 74AC16470 and 74ACTl6470 are characterized for operation from -40·C to 85·C, 

logic diagram (positive logic) 
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54AC16471, 54ACT16471 
74AC16471, 74ACT16471 

16·BIT REGISTERED BUS TRANSCEIVERS WITH 3-8TATE OUTPUTS 

• Members of Texas Instruments Widebus'" 
Family 

• Packaged In Shrink Small·Outline 3UO-mil 
Packages (SSOP) and 380-mll Fine-Pitch 
Ceramic Flat Packages Using 25-mll 
Center-to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-""m Process 

• 500-mA Typical Latch-Up Immunity at 125°C 

description 

The 'AC16471 and 'ACT16471 are inverting 
16-bit registered bus transceivers composed of 
two 8·bit sections with separate control Signals. 
For either 8-bit transceiver section, data flow in 
the A-to-B mode is controlled by output-enable 
(1 OEAB or 20EAB), direction-enable (1 DEAB 
or 2DEAB), and clock (1 CLKAB or 2CLKAB) 
inputs. 

TI0247-D3570, JUNE 1990 

54AC16471, 54ACT16471 ••• WD PACKAGE 
74AC16471, 74ACT16471 ••• DL PACKAGE 

(TOP VIEW) 

10EAB 1 56 10ESA 
lCLKAB 2 55 lCLKBA 

lDEAB 3 54 lDEBA 
GND 4 53 GND 
lAl 5 52 lBl 
lA2 6 51 lB2 
Vee 7 so Vee 
lA3 8 <19 lB3 
lA4 9 48 lB4 
lAS 185 
GND 11 GND 
lA6 lB6 
lA7 lB7 
lA8 lB8 
2Al 2Bl 
2A2 41 2B2 
2A3 2B3 
GND GND 
2A4 284 
2A5 285 
2A6 2B6 
Vee Vee 
2A7 2B7 
2A8 24 288 
GND 25 32 GND 

2DEAB 26 31 2DEBA 
2CLKAB 27 30 2CLKBA 
20EAB 28 29 20EBA 

When 1 DEAB (or 2DEAB) is high, storage of the current A-bus data is inhibited and the corresponding B 
outputs are in the high·impedance state, When 1 DEAB (or 2DEAB) is low, the register contents and the 
output buffers are controlled by 1CLKAB (or 2CLKAB) and 10EAB (or 20EAB). A low level on 1CLKAB 
(or 2CLKAB) inhibits loading of the registers with the current A-bus data; a low-to-high transition on 
1CLKAB (or 2CLKAB) causes the corresponding registers to be loaded with the current A-bus data. If 
1 OEAB (or 20EAB) is low, the corresponding B outputs reflect the inverse of the register contents. A high 
level on 10EAB (or 20EAB) causes the B outputs to be in the high-impedance state. 

FUNCTION TABLE, EACH SECTIONt 

INPUTS 

DEAB CLKAB OEAB 
LATCH DATA BOUTPUTS 

H X X Previous A Data Z 

L L H Previous A Data Z 

L L L Previous A Data Inverse of Previous A Data 
L t H Current A Data Z 

L t L Current A Data Inverse of Current A Data 
t A·\O·B data flow is shown. B·to-A data flow is controlled analogously by DEBA, CLKBA, 

and OEBA. 

~ EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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54AC16471, 54ACT16471 
74AC16471, 74ACT16471 

16·BIT REGISTERED BUS TRANSCEIVERS WITH 3-8TATE OUTPUTS 
TI0247-D3570. JUNE 1990 

Data flow from B to A is similar, but uses 10EBA andlor 20EBA, 1DEBA and lor 2DEBA, and 1CLKBA 
and/or 2CLKBA. 

The 74AC16471 and 74ACT16471 are packaged in Tl's shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the 1/0 pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The 'AC16471 has CMOS-compatible input thresholds. The 'ACT16471 has TIL-compatible input 
thresholds. 

The 54AC16471 and 54ACT16471 are characterized over the full military temperature range of -55·C to 
125·C. The 74AC16471 and 74ACT16471 are characterized for operation from -40·C to 8S·C. 

logic diagram (positive logic) 
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54AC16472, 54ACT16472 
. 74AC16472, 74ACT16472 

18·BIT LATCHED BUS TRANSCEIVERS WITH 3-8TATE OUTPUTS 

• Members of Texas Instruments Wldebus'" 
Family 

• Packaged In Shrink Small-outllne 300-mil 
Package (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mll 
Center-to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-Stste Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-~m Process 

• 500-mA Typical Latch-Up Immunity at 125°C 

description 

The 'AC16472 and 'ACT16472 are noninverting 
la-bit latched bus transceivers composed of 
two 9-bit sections with separate control signals. 
For either 9-bit transceiver section, data flow in 
the A-to-B mode is controlled by output enable 
(10EAB or 20EAB) and latch enable (1LEAB 
or 2LEAB) inputs. When 10EAB (or 20EAB) is 
low, the corresponding B outputs are active 
(high or low logic levels). When 1 OEAB (or 
20EAB) is high, the corresponding B outputs 
are in the high-impedance state. The latches 
retain their prior states when 1 LEAB (or 
2LEAB) is high and reflect the states of the 
corresponding A inputs when 1 LEAB (or 
2LEAB) is low. 

FUNCTION TABLE, EACH SECTIONt 

INPUTS 

ID! OEAB 
LATCH DATA BOUTPUTS 

L L Current A Date Current A Data 

H L Previous A Data Previous A Data 

L H Current A Data Z 
H H Previous A Data Z 

t A-to-B data flow IS shown. B-to-A data flow IS controlled 
analogously by ~ and 1:EBA. 

TI024~571, JUNE 1990 

54ACI8472, 54ACTI8472 ••• WD PACKAGE 
74AC16472, 74AcT16472 _ •• DL PACKAGE 

(TOP VIEW) 
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~ EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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54AC16472, 54ACT16472 
74AC16472, 74ACT16472 

18·BIT LATCHED BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 
TI0248-03571, JUNE 1990 

Data flow from B to A is similar, but uses 10EBA and/or 20EBA and 1 LEBA and/or 2LEBA, 

The 74AC16472 and 74ACT16472 are packaged in Tl's shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The 'AC16472 has CMOS-compatible input thresholds. The 'ACT16472 has TTL-compatible input 
thresholds. 

The 54AC16472 and 54ACT16472 are characterized over the full military temperature range of -55·C to 
125·C. The 74AC16472 and 74ACT16472 are characterized for operation from -40·C to 85·C. 

logic diagram (positive logic) 
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54AC16473, 54ACT16473 
74AC16473, 74ACT16473 

18·BIT LATCHED BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

• Members of Texas Instruments Wldebus'" 
Family 

• Packaged in Shrink Small-Outline 300-mil 
Packages (SSOP) and 380-mll Fine-Pitch 
Ceramic Flat Packages Using 250mil 
Center-to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-state Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-p.m Process 

• SOG-mA Typical LatCh-Up Immunity at 12S0C 

description 

The 'AC16473 and 'ACT16473 are inverting 
1S-bit latched bus transceivers composed of 
two 9-bit sections with separate control signals. 
For either 9-bit transceiver section, data flow in 
the A-to-B mode is controlled by output enable 
(1 OEAB or 20EAB) and latch enable (1 LEAB 
or 2LEAB) inputs. When 10EAB (or 20EAB) is 
low, the corresponding B outputs are active 
(high or low logiC levels). When 10EAB (or 
20EAB) is high, the corresponding B outputs 
are in the high-impedance state. The latches 
retain their prior states when 1 LEAB (or 
2LEAB) is high and reflect the states of the 
corresponding A inputs when 1 LEAB (or 
2LEAB) is low. 

FUNCTION TABLE, EACH SECTIONt 

INPUTS 
LEAB OEAB 

LATCH DATA BOUTPUTS 

L L CUrrent A Data Inverse of Current A Data 
H L Previous A Data Inverse of Previous A Data 
L H Current A Data Z 
H H Previous A Data Z 

t A-to-B dataflow IS shown. B·to-A data flow IS controlled analogously by 
OEBA and LEBA. 

TI0249-03572, JUNE 1990 

54AC16473, 54ACT16473 ••• WD PACKAGE 
74AC16473, 74ACT16473 ••• DL PACKAGE 

(TOP VIEW) 
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~ EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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54AC16473, 54ACT16473 
74AC16473, 74ACT16473 

18-BIT LATCHED BUS TRANSCEIVERS WITH 3-8TATE OUTPUTS 
T10249-03572, JUNE 1990 

Data flow from B to A is similar, but uses 10EBA and/or 20EBA and 1LEBA and/or 2LEBA. 

The 74AC16473 and 74ACT16473 are packaged in Tl's shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The 'AC16473 has CMOS-compatible input thresholds. The 'ACT16473 has TIL-compatible input 
thresholds. 

The 54AC16473 and 54ACT16473 are characterized over the full military temperature range of -55°C to 
125°C. The 74AC16473 and 74ACT16473 are characterized for operation from -40·C to 85·C. 

logic diagram (positive logic) 
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54AC16474, 54ACT16474 
74AC16474, 74ACT16474 

18·BIT REGISTERED BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

• Members of Texas Instruments Widebus" 
Family 

• Packaged in Shrink Small-outline 300-mil 
Packages (SSOP) and 3SD-mll Fine-Pitch 
Ceramic Flat Packages Using 25-mll 
Center-to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-llm Process 

• 5OD-mA Typical Latch-Up Immunity at 125"C 

description 

The 'AC16474 and 'ACTl6474 are noninverting 
lS-bit registered bus transceivers composed of 
two 9-bit sections with separate control signals. 
For either 9-bit transceiver section, data flow in 
the A-to-B mode is controlled by output-enable 
(1~ or 20EAB") and clock (1CLKAB or 
2CLKAB) inputs. When 10EAB (or 2~) is 
low, the corresponding B outputs are active 
(high or low logic levels) and take on either the 
current A-bus data on a low-to-high transition of 
1CLKAB (or 2CLKAB) or the previously stored 
A-bus data if 1 CLKAB (or 2CLKAB) is low. 

TI025G-D3573, JUNE 1990 

54AC16474, 54ACT16474 ••• WD PACKAGE 
74AC16474, 74ACT16474 ••• DL PACKAGE 

(TOP VIEW) 
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When 10EAB (or 20EAB) is high, the corresponding Boutputs are in the !1igh-impedance state. 10EAB 
(or 20EAB) does not affect the operation of the internal registers. Previously stored data can be retained 
or new data can be entered while the outputs are in the high-impedance state. 

Data flow from B to A is Similar, but uses 10EBA and/or 20EEiA and 1CLKBA and/or 2CLKBA. 

FUNCTION TABLE, EACH SECTIONt 

INPUTS 
CLKAB OEAB 

LATCH DATA BOUTPUTS 

L L Previous A Data Previous A Data 
L H Previous A Data Z 

l' L Current A Data Current A Data 
H Current A Data Z l' 

"'U t A·to-B data flow Is shown. B·to-A data flow Is controlled analogously :u by CLKBA and OEBA. 

m :s 
~ EPIC and Widebus are trademarks of Texas Ins1rumants Incorporated. 
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54AC16474, 54ACT16474 
74AC16474, 74ACT16474 

18·BIT REGISTERED BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 
T10250-03573, JUNE 1990 

The 74AC16474 and 74ACT16474 are packaged in TI's shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The 'AC16474 has CMOS-compatible input thresholds. The 'ACT16474 has TTL-compatible input 
thresholds. 

The 54AC16474 and 54ACT16474 are characterized over the full military temperature range of -55·C to 
125·C. The 74AC16474 and 74ACT16474 are characterized for operation from -40·C to 85·C. 

logic diagram (positive logic) 
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54AC16475, 54ACT16475 
74AC16475, 74ACT16475 

18·BIT REGISTERED BUS 'tRANSCEIVERS WITH 3-STATE OUTPUTS 

• Members of Texas Instruments Wldebus'" 
Family 

• Packaged in Shrink Smail-Outline 3OG-mll 
Packages (SSOP) and 3BO-mll Fine-Pitch 
Ceramic Flat Packages Using 25-mil 
Center-to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-j-tm Process 

• 500-mA Typical Latch-Up Immunity at 125°C 

description 

The 'AC16475 and 'ACT16475 are inverting 
1S-bit registered bus transceivers composed of 
two 9-bit sections with separate control signals. 
For either 9-bit transceiver section, data flow in 
the A-to-B mode is controlled by output-enable 
(1DEAB or 2DEAB) and clock (1CLKAB or 
2CLKAB) inputs. When 1DEAB (or 20EAB) is 
low, the corresponding B outputs are active 
(high or low logic levels) and take on either the 
inverse of the current A-bus data on a low-to
high transition of 1CLKAB (or 2CLKAB) or the 
inverse of the previously stored A-bus data if 
1 CLKAB (or 2CLKAB) is low. 

TI0251-D3574. JUNE 1990 

54AC18475, 54ACT18475 ••• WD PACKAGE 
74AC18475, 74ACT16475 ••• DL PACKAGE 

(TOP VIEW) 
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GND 
2B9 

2CLKAB 2CLKBA 
20EAB "-I,;;"--....;;.;;~ 20EBA 

When 1DEAB (or 20EAB) is high, the corresponding B outputs are in the high-impedance state. 1'OEAB 
(or 2DEAB) does not affect the operation of the internal registers. Previously stored data can be retained 
or new data can be entered while the outputs are in the high-impedance state. 

FUNCTION TABLE, EACH SECTIONt 

INPUTS 
CLKAB OEAB 

LATCH DATA BOUTPUTS 

L L Previous A Data Inverse of Previous A Data 
L H Previous A Data Z 

i L Current A Data Inverse of Current A Data 

i H Current A Data Z 
t A-to-B data flow IS shown. B-to-A data flow IS controlled analogously by 

CLKBA and OESA. 

~ EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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54AC16475, 54ACT16475 
74AC16475, 74ACT16475 

18·BIT REGISTERED BUS TRANSCEIVERS WITH a·STATE OUTPUTS 
TI0251-03574, JUNE 1990 

Data flow from B to A is similar, but uses 10EBA and/or 20EBA and 1CLKBA and/or 2CLKBA. 

The 74AC16475 and 74ACT16475 are packaged in TI's shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The 'AC16475 has CMOS-compatible input thresholds. The 'ACT16475 has TTL-compatible input 
thresholds. 

The 54AC16475 and 54ACT16475 are characterized over the full military temperature range of -55·C to 
125°C. The 74AC16475 and 74ACT16475 are characterized for operation from -40·C to 85·C. 

logic diagram (positive logic) 

1CLKBA _5;:;.;:5~ _____________ ..., 

10EBA 

10EAB 

1CLKAB --"'------. 

54 

1A 1 -..::3_ ....... --. t--+-i..._-1 B1 

10 

~ 

TO 8 OTHER CHANNELS 

2CLKBA _3;:;.;:0~ _____________ ..., 

2CLKA9 ...;2:;.7 ___ ---, 

42 

2A1 _1:.,::5_ ....... --. 
t--+-i..._- 291 

10 

~ 

TO 8 OTHER CHANNELS 

3= 
LLI -> 
LLI 
a:: 
D. 
I
o 
::) 
c o 
a:: ______________________________________________________ D. 
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• Members of the Texas Instruments 
Wldebus'" Family 

• Packaged In Shrink Small Outline 30G-mll 
Packages (SSOP) and 3SG-mll Fine-Pitch 
CeramiC Flat Packages Using 250mll 
Center-to-Center Pin Spacings 

• 3-State True Outputs 

• Flow-Through Architecture to Optimize PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
to Minimize High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-p.m Process 

• 50G-mA Typical Latch-Up Immunity at 125°C 

description 

The ' AC16543 is a 16-bit registered transceiver 
and contains two sets of Ootype latches for 
temporary storage of data flowing in either 
direction. The ' AC16543 can be used as two 
8-bit transceivers or one 16-bit transceiver. 
Separate Latch Enable (LEAB or LEBA) and 
Output Enable (GAB or GBA) inputs are 
provided for each register to permit 
independent control in either direction of data 
flow. 

The A-to-B Enable (CEAB) input must be low in 
order to enter data from A or to output data to 
B. Having (CEAB) low and (LEAB) low makes 
the A-to-B latches transparent; a subsequent 

54AC16543, 74AC16543 
16·BIT REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
T10196-03475, MARCH 1990 

54AC16543 ••• WD PACKAGE 
74AC16543 ..• DL PACKAGE 

(TOP VIEW) 

1~ 1 U 56~1GBA 
1I:EAB 2 55 1LEBA 
1CEAB 3 54 1CEBA 

GND 4 53 GND 
1A1 [5 52 181 
1A2! 6 51 182 
vee! 7 50 vee 
1A3 8 49 183 
1A4 9 48 184 
1A5 10 47 185 

GND 11 48 GND 
1A6 12 45 186 
1A7 13 44 187 
1M 14 43 188 
2A1 15 42 281 
2A2 16 41 282 
2A3 17 40 283 

GND 18 39 GND 
2A4 19 38 284 
2A5 20 37 285 
2A6 21 38 286 

Vee 22 35 Vee 
2A7 23 34 287 
2A6 24 33 288 

GND 25 32 GND 
2CEAB 2B 31 2CEBA 
2I:EAS 27 30 2LEBA 
2~ 28 29 2GBA 

"'--_....I" 

low-to-high transition (LEAB) puts the A latches in the storage mode. Data flow from B-to-A is similar, but 
requires using the (CEBA), (LEBA), and (GBA) inputs. 

The 74AC16543 is packaged in Tl's shrink small-outline package (SSOP), which provides twice the 
functionality of standard small-outline packages in the same PCB area. 

""0 The 54AC16543 is characterized over the full military temperature range of - 55·C to 125·C. The 
::rJ 74AC16543 is characterized for operation from -40"C to 85·C. 

o 
C 
c: 
o 
-I 
'iJ 
::rJ m 
~ 
m ::e EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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logic symbol§ 

CEAB 

H 

X 
X 

L 

L 

54AC16543, 74AC16543 
16·BIT REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
T10196-D3475, MARCH 1990 

FUNCTION TABLE (each octal register) 

LATCH 
INPUTS 

STATUS 
OUTPUT BUFFERS 

LEAB GAB ATOBt 
Bl THRUB8 

X X Storing HighZ 

H Storing 

H HighZ 

L L Transparent Current A Data 

H L Storing Previous; A Data 

t A-to-B data flow IS shown: B-to-A flow control IS the same except uses 
CEBA, LEBA, and GBA. 

; Data present before low-to-high transition of LEAB 

lBl 

lB2 

185 

188 

187 

188 

2Bl 

2B2 

283 

284 

285 
288 

logic diagram (positive logic) 

1-GA-B-l~--~--~ __________ +-, 

lCEAB 3 

1-LEA-B...;:2~---<1 __ '/ 

lAl~5~-+'---~~r-~ ~~~~ 
I-I--<H+-=52=- lBl 

~------~v~------J/ 
TO 7 OTHER CHANNELS 

42 
281 

~------~v~-----J 
§ This symbol is in accordance with ANSIIIEEE Std 91-1984 and 

IEC Publication 617-12. 
TO 7 OTHER CHANNELS 
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54AC16543, 74AC1§543 
16·81T REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
03475. MARCH 1990-TIOl96 

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

Supply voltage range, Vee ........................................................ - O.S V to 7 V 
Input voltage range, VI (see Note 1) ....................................... -O.S V to Vee + O.S V 
Output voltage range, Vo (see Note 1) ................ ; ....... ,........... -O.S V to Vee + O.S V 
Input clamp current, 11K (VI < 0 or VI > Vee) ............................................ ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ± so rnA 
Continuous output current, 10 (Vo = 0 to Vee)........................................... ±SO rnA 
Continuous current through Vee or GND pins........................................... ±400 rnA 
Storage temperature range ...................................................... - 6S'e to 1SO"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 ij the input and output current ratings are observed. 

recommended operating conditions 

54AC16543 74AC16543 
MIN NOM MAX MIN NOM MAX 

UNIT 

Vee Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 V 
Vee - 3V 2.1 2.1 

VIH High-level input voltage Vee = 4.5V 3.15 3.15 V 
Vee - 5.5V 3.85 3.85 
Vee - 3V 0.9 0.9 

VIL Low-level input voltage Vee - 4.5V 1.35 1.35 V 
Vee - 5.5V 1.65 1.65 

VI Input voltage 0 Vee 0 Vee V 
Vo Output voltage 0 Vee 0 Vee V 

Vee - 3V 4 4 

IOH High-level output current Vee - 4.5 V -24 -24 mA 
Vee - 5.5 V -24 -24 

Vee - 3V 12 12 

IOL Low-level output current Vee - 4.5V 24 24 mA 
Vee - 5.5 V 24 24 

AIIAv Input transition rise or fall rate 0 10 0 10 naN 
TA Operating free-air temperature -55 125 -40 85 'e 

NOTE 2: All Vee and GND pms must be connected to the proper voltage supply. 

~--------------------------------------
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54AC16543, 74AC16543 
16·BIT REGISTERED TRANSCEIVERS· 

WITH 3-8TATE OUTPUTS 
TI01~475. MARCH 1990 

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

TA - 25"C 54AC16543 
PARAMETER TEST CONomONS VCC MIN TYP MAX MIN MAX 

3V 2.9 2.9 

10H = -50,..A 4.5V 4.4 4.4 

5.5V 5.4 5.4 

10H - 4mA 3V 2.58 2.4 
VOH 4.5 V 3.94 3.7 

10H = -24mA 
5.5 V 4.94 4.7 

10H - 50 mAt 5.5 V 3.85 

10H - -75 mAt 5.5 V 

3V 0.1 0.1 

10L = 5O,..A 4.5 V 0.1 0.1 

5.5V 0.1 0.1 

10L -12mA 3V 0.36 0.5 
VOL 4.5V 0.38 0.5 

10L = 24mA 
5.5V 0.36 0.5 

10L - 50 mAt 5.5V 1.85 

10L - 75 mAt 5.5 V 

II _1 Controllnpul$ VI - VccorGND 5.5V ±0.1 ±1 

10Z I AorBpom* Vo - Vccor GND 5.5V ±0.5 ±10 

ICC VI - Vccor GND.10 - 0 5.5 V 8 160 

Ci I Control inpuIJ VI - Vccor GND 5V 4.5 

Cio I AorBporIJ Vo - Vee or GND 5V 16 

t Not more than one output should be tested at a time. and the duration of the test should not exceed 10 ms. 
t For I/O porIJ. the parameter 10Z Includes the input leakage current. 

74AC16543 
MIN MAX 

UNIT 

2.9 

4.4 

5.4 

2.41 
3.8 

V 

4.8 

3.85 

0.1 

0.1 

0.1 

0.44 

0.44 
V 

0.44 

1.65 
±1 ,..A 
±5 ,..A 
80 ,..A 

pF 

pF 

;: 
w 
:> w 
IX: 
11. 
Io 
;:) 
Q 
o 
IX: _________________________________________________ 11. 
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• Members of the Texas Instruments 
Wldebus" Family 

• Packaged in Shrink Small-Outllne 3C1O-mll 
Packages (SSOP) and 38G-m11 Fine-Pitch 
Ceramic Flat Packages Using 250mll Center
to-Center Pin Spacings 

• Inputs are TTL-Voltage Compatible 

• 3-State True Outputs 

• Flow-Through Architecture to Optimize PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
to Minimize Hlgh-5psed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-,..,m Process 

• SCIO-mA Typical Latch-Up Immunity at 12S0C 

description 

The 'ACT16543 is a 16-bit registered 
transceiver and contains two sets of Ootype 
latches for temporary storage of data flowing in 
either direction. The ' ACT16543 can be used 
as two 8-bit transceivers or one 16-bit 
transceiver. Separate latch enable (illS or 
rEBA) and output enable (GAB or GBA) inputs 
are provided for each register to permit 
independent control in either direction of data 
flow. 

The A-to-B Enable (CEAB) input must be low in 
order to enter data from A or to output data 

54ACT16543, 74ACT16543 
16·81T REGISTERED TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
TI0194-D3476. MARCH 1990 

54ACT16543 ••• WD PACKAGE 
74ACT16543 ••• DL PACKAGE 

(TOP VIEW) 

1GAB 
1LEAEi 
1~ 

GND 
1A1 
1A2 
VCC 
1A3 
1M 
1A5 

GND 
1M 
1A7 
1M 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2M 
Vee 
2A7 
2M 

GND 
2CEAB 
2LEAEi 

1 U 66 

2 55 
3 54 
4 53 
5 62 
6 51 
7 50 
8 411 

II 48 
10 47 

11 48 
12 45 
13 44 
14 43 
15 42 
16 41 

17 40 

18 38 
19 38 

20 37 

21 38 
22 35 

23 34 
24 33 
25 32 

28 31 

27 30 
28 211 

1GBA 
1 LEBA 
1CEBA 
GND 
1B1 
182 
VCC 
183 
184 
185 
GND 
1B8 
1B7 
1B8 
2B1 
2B2 
283 
GND 
284 
285 
2B8 
vee 
2B7 
288 
GND 
2CEBA 
2LEBA 
2GBA 

to B. HavinlfEAB low and LEAB low makes the A-to-B latches transparent; a subsequent low-to-high 
transition (L B) puts the A latches in the storage mode. Data flow from B-to-A is similar, but requires 
using the ~, LEBA, and GBA inputs. 

The 74ACT16543 is packaged in TI's shrink small-outline package (SSOP), which provides twice the 
functionality of standard small-outline packages in the same PCB area. 

The 54ACT16543 is characterized over the full military temperature range of -55·C to 125·C. The 
74ACT16543 is characterized for operation from - 40·C to 85·C. 

EPIC and Wldebus are trademarks of Texas Instruments Incorporated. 
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logic symbol§ 

CEAB 

H 

X 
X 
L 

L 

54ACT16543, 74ACT16543 
16-81T REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
TIOI94-03476, MARCH 1990 

Function Table (each octal register) 

INPUTS LATCH OUTPUT BUFFERS STATUS 
ATOBt B1 THRU B8 

LEAB GAB 

X X Storing Z 
H X Storing 

X H Z 
L L Transparent Current A Data 

H L Storing Previous* A Data 
t A-to-B data flow IS shown: B-to-A flow control IS the same except It uses 

CEBA. LEBA. and GSA. 
* Data present before low-to-high transition of LEAB occurring while CEAB is 

low. 

logic diagram (positive logic) 

l-GA-B~I~---a--~ ________ ~-, 

lLEAB..:2=-----a __ ..I 
lAl..:Ii=--__ --~~--< I--+-H 

I-HH_5;;,;2'-IBl 

1B1 
~------~v~-----~ 

1B2 

165 
lB8 

lB7 

lB8 

2Bl 

2B2 

2B3 

2B4 

2B5 

2B8 

2B7 

268 

TO 7 OTHER CHANNELS 

I-HH_4",2'-2Bl 

'----.vl""----" 
TO 7 OTHER CHANNELS 

§This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEG Publication 617-12. 
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54ACT16543, 74ACT16543 
16·BIT REGISTERED TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
03476, MARCH 1990-TI0194 

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

Supply voltage range, vee .........•...........•...... ,........................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Note 1) .................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ............................................ ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ............. , . . . . . . . . . . . • • . . . . . . . . . . . . • ± 50 mA 
Continuous output current, 10 (Vo = 0 to VCC). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • ± 50 mA 
Continuous current through Vee or GND pins........................................... ±400 mA 
Storage temperature range ...................................................... - 65'e to 150'e 

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

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

recommended operating conditions 

54ACT16543 
MIN NOM 

Vee Supply voltage (see Note 2) 4.5 5 

VIH High·level input voltage 2 

Vil low-level input voltage 

VI Input voHage 0 "'~ 
Vo Output voltage o ",4.. 
IOH High-level output current """"", .. 

IOl low-level output current <?.Q-

!>.tl!>.v Input transition rise or fall rate 
'" 0 

TA Operating free-air temperature 55 
NOTE 2. All Vee and GND pins must be connected to the proper voltage supply. 
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MAX 
5.5 

.r~ 
~'\).8 

Vee 
Vee 

24 
24 
10 

125 

74ACT16543 
MIN NOM MAX 
4.5 5 5.5 

2 
0.8 

0 Vee 
0 Vee 

24 
24 

0 10 
40 85 

UNIT 

V 
V 
V 
V 
V 

rnA 
rnA 

nsN 
'e 



54ACT16543, 74ACT16543 
16-81T REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
TI0194-03476, MARCH 1990 

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

TA - 25"C S4ACT16S43 
PARAMETER TEST CONDITIONS VCC MIN TYP MAX MIN MAX 

4,5V 4.4 4.4 
10H = -50 I£A 

5.5V 5.4 5.4 

4.5V 3.94 3.7 
VOH 10H = -24mA 

5.5V 4.94 4.7 

10H- 50 mAt 5.5V 3.85 ,~ 
10H - -75 mAt 5.5V '-~ 

4.5 V 0.1 i,;: 0.1 
10l = SO,.A 

5.5 V 0.1 };,' 0.1 

4.5 V 0.36 ;:... 0.5 
VOL 10l = 24mA 

5.5 V 0.36 ::; 0.5 

10l = 50 mAt 5.5V f,;J 1.65 

10l -75mAt 5.5V i;:' 
II I Control Inputs VI - VCC or GND 5.5V ±0.1 {j, ±1 

10Z I A or B Ports* Vo = Vee or GND 5.5V ±0.5 ±10 

lee VI- VccorGND,lo - ° 5.5V 8 160 

Il.lee' 
One input at 3.4 V, 5.5V 0.9 1 
Other inputs at GND or Vee 

Ci I Control inputs VI - Vee or GND 5V 4.5 

Cio I AorBports VI - Vee or GND 5V 12 
t Not more than one output should be tested at one lime, and the duranon of the test should not exceed 10 ms. 
* For I/O ports, the parameter 10Z includes the input leakage current. 

74ACT16S43 

MIN MAX 

4.4 

5.4 

3.8 

4.8 

3.85 

0.1 

0.1 

0.44 

0.44 

1.65 
±1 

±5 

80 

1 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than ° V or Vee. 

timing requirements over recommended operating free-air temperature range, 
Vee = 5 V ±O.5 V (unless otherwise noted) (see Note 3) 

TA = 2SoC S4ACT16~3 

MIN MAX MIN_~~~ 

tw Pulse duration, IDS or lEBA low 7.5 ?a:','<'" 
tau Setup time, data before ill!i or lEBA t 2.5 1~~~' 
th Hold time, data after lEAB or lEBA t 4 "4 

NOTE 3. load cIrcuIts and voltage waveforms are shown In Section 1. 

PROIMJCT PREVIEW information concems ~ lilt 
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74ACT16S43 

MIN MAX 

7.5 

2.5 

4 

UNIT 

V 

V 

,.A 

I£A 
I£A 
mA 

pF 

UNIT 

ns 

ns 

ns 

3-65 



54ACT16543, 74ACT16543 
16·BIT REGISTERED TRANSCEIVERS 
WITH 3-8TATE OUTPUTS 
03476, MARCH 1990-TIOl94 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ±O.5 V (see Note 4) 

FROM TO TA - 25"C 54ACT16543 74ACT16543 
PARAMETER 

(INPUT) (OUTPUT) MIN TVP MAX MIN MAX MIN MAX 

IPLH 3.5 6.9 9.5 3.5 11.3 3.5 10.5 

tpHl 
AorB AorB 

3.1 7.3 10.7 3.1 13.1 3.1 11.6 

tplH IDe" or [E8)ii 
3.9 8.6 12.3 3.9 15.1 3.9 13.8 

IPHl 
AorB 

3.9 8.7 12.2 3.9 A4.6 3.9 13.5 

tpZH <r.\BorGBA 
2.6 7.1 10.3 2.6_.,)"'t~ 2.6 11.4 

tpZl 
AorB 

3.5 8.3 11.9 
f{44·4 

3.5 13.2 

IpHZ 
~ormiA 

4.1 8.2 10.5 <t 11.3 4.1 11.1 

IPLZ 
AorB 

5 7.3 9.3 10.4 5 9.6 

IPZH 
CEAB or CEID\ 

3.1 7.3 10.7 3.1 12.9 3.1 11.7 

IPZl 
AorB 

3.9 8.5 12.2 3.9 14.8 3.9 13.5 

IpHZ 
CEAB or CEID\ 

4.6 8.5 11 4.6 11.9 4.6 11.6 

IPLZ 
AorB 

5.2 7.4 9.7 5.2 10.8 5.2 10.5 
NOTE 4: Load CIrcuits and voltage waveforms are shown In Section 1. 

operating characteristics, Vee = 5 V, TA = 25"e 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per transceiver Cl = 50 pF, f = 1 MHz 
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54AC16620, 74AC16620 
16·BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

• Members of the Texas Instruments 
Wldebus'" Family 

• Packaged in Shrink Small Outline 300-mll 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25·mll 
Center-lo-Center Pin Spacings 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-p.m Process 

• 500-mA Typical Latch-Up Immunity at 125°C 

description 

The 'AC16620 is an inverting 16-bit transceiver 
designed for asynchronous communication 
between data buses. The control function 
implementation allows for maximum flexibility in 
timing. 

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 complementary 
enable inputs (1GBA, 1GAB, 2GBA, and 
2GAB). The enable inputs can be used to 
disable the device so that the buses are 
effectively isolated. 

TI028~600. JULY 199O---REVISE OCTOBER 1990 

54AC16620 ••• WD PACKAGE 
74AC16620 ••• DL PACKAGE 

(TOP VIEW) 

G,ND 
183 

1G8A 
1Al 
1A2 
GND 
1A3 
1A4 
Vee 
1A5 
1A6 

GND GND 
187 1A7 
188 1A8 
281 2A1 
282 2A2 
GND GND 
283 2A3 
284 2A4 

Vee Vee 
285 2A5 
286 2A6 
GND GND 
287 2A7 
288 2A8 

2GA8 ....... __ r 2G8A 

The dual-enable configuration gives the bus transceiver the capability to store data by simultaneous 
enabling of 1GBA and 1GAB (and/or 2GBA and 2GAB). Each output reinforces its input in this transceiver 
configuration. Thus, when both control inputs are enabled and all other data sources to the two sets of 
bus lines are at high impedance, the bus lines remain at their last states. 

The 74AC16620 is packaged in TI's shrink small-outline packages (SSOP), which provides twice the I/O 
pin count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 54AC16620 is characterized over the full military temperature range of -55°C to 125°C. The 
74AC16620 is characterized for operation from - 40"C to 85"C. 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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54AC16620, 74AC16620 
16·BIT BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

03600, JULY 199O-REVISE OCTOBER 1990-TI0289 

FUNCTION TABLE, EACH SECTION 

ENABLE 

INPUTS OPERATION 

GBA GAB 

L L B data to A bus 

H H A data to B bus 

H L Isolation 

L H 
B data to A bus, 

A data to B bus 

logic symbolt 

lGBA 

lGAB 

2GBA 

2GAB 

48 -
logic diagram (positive logic) 

1 G8A ;::48=--__ -d 
ENI 

1 
EN2 

25 
EN3 

24 
EN4 

47 
~ r 

2 

L 
VI 1 

~ 1 2"1 

181 lAI lA147 

46 3 

44 5 

43 6 

41 8 TO SEVEN OTHER TRANSCEIVERS 

40 9 

lA2 

lA3 

lA4 

lA5 

lA6 

lA7 

lA8 

2Al 

38 11 

lB2 

lB3 

lB4 

185 

lB6 

187 

lB8 

2Bl 

2G8A .::.25=-___ d 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

37 

36 

35 

33 

32 

30 

29 

27 

26 

L 
"13 1 

1 4"1 

12 

13 

P 
14 

16 

17 

19 

20 

22 

23 

2B2 

283 

2B4 

285 

286 

2B7 

288 

2A1 36 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
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54AC16620, 74AC16620 
16·BIT BUS TRANSCEIVERS WITH a·STATE OUTPUTS 

TI0289-D3600. JULY 199o-REVISE OCTOBER 1990 

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

Supply voltage range, Vee ........................................................ - 0.5 V to 7 V 
Input voltage range, VI (see Note 1) ...................................... - 0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Note 1).................................... - 0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ............................................ ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ± 50 mA 
Continuous output current, 10 (Vo = 0 to Vee). . . . .. . . . .. .. .. . . . . . . .. . . . . . .. . . . . . . . . .. . . . ± 50 mA 
Continuous current through Vee or GND pins........................................... ±400 mA 
Storage temperature range. . . .. . .. . . .. . . . .. . . . .. . . .. .. . . . . . .. .. .. . . . . . . . . . . . . .. . - 65·e to 150·e 

t Stresses beyond those listed under "absoluta maximum ratings" may cause permanent damage to the device. These are stress ratings only 
and 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 voltege ratings may be exceeded if the input and output current ratings are observed. 

recommended operating conditions 

54AC16620 74AC16620 

MIN NOM MAX MIN NOM MAX UNIT 

vee Supply voltege (see Note 2) 3 5 5.5 3 5 5.5 V 

Vee - 3V 2.1 2.1 

VIH High-level input voltage Vee - 4.5 V 3.15 3.15 V 

Vee - 5.5 V 3.85 3.85 

Vee - 3V 0.9 0.9 

Vil Low-level input voltage Vee - 4.5V ):$ 1.35 V 

Vee - 5.5V ~'L65 1.65 

VI Input voltage 0 ",J."'Y Vee 0 Vee V 

Vo Output voHage o /".' Vee 0 Vee V 

Vee = 3V ,,,,,,,~ -4 -4 

IOH High-level output current Vee - 4.5V ~Q' -24 24 mA 

Vee - 5.5V '< -24 -24 

Vee = 3V 12 12 

IOl low-level output current Vee - 4.5V 24 24 rnA 
Vee - 5.5V 24 24 

AIIAv Input transition rise or fall rate 0 10 0 10 nsN 

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

NOTE 2: All Vee and GND pins must be connected to the proper voltege supply. 
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54AC16620, 74AC16620 
16-BIT BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

D36OO, JULY 199O-REVISE OCTOBER 1990-T10289 

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

PARAMETER TEST CONDITIONS 
TA = 2S"C S4AC18820 Vee MIN TYP MAX MIN MAX 

3V 2.9 2.9 

10H = -so p.A 4.5 V 4.4 4.4 

5.5V 5.4 5.4 

10H- 4mA 3V 2.58 2.4 
VOH 4.5V 3.94 3.7 

10H = -24 rnA 
5.5 V 4.94 4.7 

10H - -50 mAt 5.5 V 3.85 

10H - 75 mAt 5.5 V A. 
3V 0.1 .. ')~Ql.l 

10L = 50 p.A 4.5V 0.1 .OV,~.1 
5.5V 0.1 <:t.':(}..~ 0.1 

IOL -12mA 3V 0.36 " 0.5 
VOL 4.5 V 0.36 0.5 

10L = 24 rnA 
5.5V 0.36 0.5 

10L - so mAt 5.5V 1.65 

10L = 75 mAt 5.5 V 

II I Control inputs VI - VeeorGND 5.5V ±0.1 ±1 

10Z I A or B ports* VI - VeeorGND 5.5V ±0.5 ±10 

lee VI - VeeorGND,lO - 0 5.5V 8 160 
Cj I Control inputs VI = Vee or GND 5V 4.5 

Cia I AorBports VI - Vee or GND 5V 16 

t Not more then one output should be lested at a time, and the duration of the test should not exceed 10 ms. * For 1/0 ports, the parameter IOZ includes the input leakage current. 

74ACl8820 

MIN MAX 

2.9 

4.4 

5.4 

2.48 

3.8 

4.8 

3.85 

0.1 

0.1 

0.1 

0.44 

0.44 

0.44 

1.65 
±1 

±5 

80 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (see Note 3) 

FROM TO TA = 25"C 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX 

IPLH 2.7 6.1 8.7 

tPHL 
AorB BorA 

3.9 7.9 10.6 

tpZH 
~BA 

3.2 7.1 10 

IPZL 
A 

4.5 11.1 13.5 

IPHZ 
GBA 

5.3 7.4 9.5 

IpLZ 
A 

4.6 7 9.2 

tPZH 3.1 6.7 9.5 

tpZL 
GAB B 

4.4 9.6 13 

tpHZ 5 7.1 9.3 

tpLZ 
GAB B 

4.4 6.8 8.9 
NOTE 3. For load CircUit and voltage waveforms, see Section 1. 
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54AC16620 74ACl8820 

MIN MAX MIN MAX 
2.7 Ml·3 2.7 9.7 

*l 
3.9 11.7 

.8 3.2 11.2 

15.8 4.5 15 

10.6 5.3 10.2 

4.6 10.1 4.6 9.B 

3.1 11.3 3.1 10.7 

4.4 15.2 4.4 14.5 

5 10.1 5 9.8 

4.4 9.7 4.4 9.4 

UNIT 

V 

V 

p.A 
p.A 
,.A 
pF 

pF 

UNIT 

ns 

ns 

ns 

ns 

ns 



54AC16620, 74AC16620 
16·BIT BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

TI0289-D3600, JULY 199O-REVISE OCTOBER 1990 

switching characteristics over recommended operating free-alr temperature range, 
Vee = 5 V ± 0.5 V (see Note 3) 

FROM TO TA - 25·C 54AC18620 74AC18620 
PARAMETER 

(INPUn (OUTPUn MIN TVP MAX MIN MAX 

tpLH 2.1 3.9 6.1 2.1 7.2 

tPHL 
AorB BorA 

3.1 4.9 7.3 3.1 8.7 

tpZH 
GBA 

2.2 4.3 6.8 2.2 8 

tPZL 
A 

3.3 5.5 8.4 3.3 A,9.9 

tpHZ 
GBA 

4.9 6.6 8.6 

~ tpLZ 
A 

4.1 5.8 7.8 ~.6 

tPZH 2.2 4.2 6.5 ~ 7.7 

tpZL 
GAB B 

3.4 5.4 8.1 3\4 9.6 

tpHZ 4.6 6.4 8.5 4.6 9.4 

tpLZ 
GAB B 4.1 5.6 7.6 4.1 8.3 

NOTE 3. For load ClrcuR and voltage waveforms. see Section 1. 

operating characteristics, Vee 
PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacRance par transceiver 

TEXAS ..II 
INSTRUMENTS 

CL = 50 pF, f = 1 MHz 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75266 

MIN MAX 

2.1 6.8 

3.1 8.2 
2.2 7.6 
3.3 9.4 
4.9 9.2 
4.1 8.3 

2.2 7.3 
3.4 9.1 
4.6 9 
4.1 8 

UNIT 

ns 

ns 

ns 

ns 

ns 
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54ACT16620, 74ACT16620 
16·81T BUS .TRANSCEIVERS WITH UTATE OUTPUTS 

• Members of Texas Instruments Wldebus'" 
Family 

• packaged In Shrink Small·Outllne SOo-mll 
Packages (SSOP) and 38o-mll Fine-Pitch 
Ceramic Flat Packages Using 25-mll Center· 
to-Center Pin Spacings 

• Inputs are TTL·Voltsge Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow· Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Configurations to 
Minimize Hlgh·Speed Switching Noise 

• EPIC'" (Enhanced·Performance Implanted 
CMOS) 1,...m Process 

• 500·mA Typical Latch·Up Immunity at 12SOC 

description 

The 'ACT16620 is an inverting l6·bit trans
ceiver designed for asynchronous communi
cation between data buses. The control 
function implementation allows for maximum 
flexibility in timing. 

This device can be used as two a-bit 
transceivers or one l6-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 complementary 
enable inputs (lGBA, 1 GAB, 2GBA, and 
2GAB). The enable inputs can be used to 
disable the device so that the buses are 
effectively isolated. 

TI0243-03584. JUNE 1990 

54ACT16620 ••• WD PACKAGE 
74ACT16620 ••• DL PACKAGE 

(TOP VIEW) 

lB3 
lB4 

lGBA 
lAl 
lA2 
GND 
lA3 
144 
Vee 
lA5 
lA6 

GND GND 
lB7 lA7 
lB8 lA8 
2Bl 2Al 
2B2 2A2 
GND GND 
2B3 2A3 
2B4 244 
Vee Vee 
2B5 2A5 
2B6 2A6 
GND GND 
2B7 247 
2B8 2A8 

2GAB '-1,;;.';-''';;;;;'1-' 2GBA 

The dual-enable configuration gives the bus transceiver the capability to store data by simultaneous 
enabling of lGBA (or 2GBA) and lGAB (or 2GAB). Each output reinforces its input in this transceiver 
configuration. Thus, when both output-enable inputs are active and all other sources to the two sets of 

"U bus lines are high impedance, the bus lines remain at their last states. 

:z:J The 'ACT16620 is packaged in TI's shrink small-outline package (SSOP), which provides twice the 110 pin o count and functionality of a standard small-outline package in the same printed-circuit-board area. 

Ce The 54ACT16620 is characterized over the full military temperature range of - 55·C to l25·C. The 
74ACTl6620 is characterized for operation from -40·C to a5·C. 

~ 
"U 
:z:J 
In 
< -~ EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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lllIIe_or,-oI _ 
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FUNCTION TABLE, 
EACH SECTION 

ENABLE 

INPUTS 

GBA GAB 

L L 

H H 
H L 

L H 

logic symbolt 

lG8A 

lGA8 

2G8A 

2GA8 

48 

1 

25 

24 

47 

OPERATION 

B data 10 A bus 

A data 10 B bus 

Bus Isolation 

B data 10 A bus, 

A data 10 B bus 

... ENI 

EN2 
... EN3 

EN4 
... 

lAl 
L 

V1 1 

1 

lA2 

lA3 

lA4 

lAS 

lA6 

lA7 

lA8 

2Al 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

46 

44 

43 

41 

40 

38 

37 

36 

35 L 
33 

32 

30 

29 

27 

26 

V3 1 

1 

r 2 

2V W3 

5 

6 

8 

9 

11 

12 

13 

4V W 14 

16 

17 

19 

20 

22 

23 

54ACT16620, 74ACT16620 
16·BIT BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

181 

182 

183 

184 

185 

186 

187 

188 

281 

282 

283 

284 

285 

286 

287 

288 

T10243--03584, JUNE 1990 

logic diagram (positive logic) 

_ 48 
1G8A--------~ ~-----, 

1GA8 

TO SEVEN OTHER TRANSCEIVERS 

_ 25 
2G8A ..;....----()I JI--....., 

TO SEVEN OTHER TRANSCEIVERS 

t This symbol is in accordance wilh ANSI/IEEE Sid 91-1984 and 
lEG Publication 617-12. 
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54ACT16620, 74ACT16620 
16·BIT BUS TRANSCEIVERS WITH a·STATE OUTPUTS 

03584, JUNE 1990-TI0243 

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

Supply voltage range, Vee ........................................................ - 0.5 V to 7 V 
Input voltage range, VI (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Note 1) .................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ............................................ ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee)........................................ ±50 mA 
Continuous output current, 10 (Vo = 0 to Vee). . .. .. . .. .. .. . . . .. . . . .. .. . . . . . . .. . . .. .. . .. . ± 50 mA 
Continuous current through Vee or GND pins ........................................... ± 400 mA 
Storage temperature range ...................................................... - 65°C to 150°C 

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

NOTE 1: The input and output voltage ratings may be exceeded W the input and output current ratings are observed. 

recommended operating conditions (see Note 2) 

54ACT16620 74ACT16620 
MIN MAX MIN MAX 

UNIT 

Vee Supply voltage (see Note 3) 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

Vo Output voltage 0 Vee 0 Vee V 

IOH High-level output current -24 -24 mA 

IOL Low-level output current 24 24 mA 
AIIAv Input transition rise or fall rate 0 10 0 10 nsN 
TA Operating free-air temperature -55 125 -40 85 ·c 

NOTES: 2. Unused or floating inputs should be tied to Vee through a pullup resistor of approximately 5 kO or greater. 

3. All VCC and GND pins must be connected to the proper voltage power supply . 

~---------------------------------------
3-74 

TEXAS • 
INSTRUMENlS 

POST OFFIce BOX 655303 • DALLAS, TEXAS 75265 



54ACT16620, 74ACT16620 
16·BIT BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

TI0243-D3584, JUNE 1990 

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

TA = 25°C 54ACT16620 
PARAMETER TEST CONDITIONS VCC MIN TYP MAX MIN MAX 

4.5V 4.4 4.4 
10H = -50,..A 

5.5V 5.4 5.4 

4.5V 3.94 3.94 
VOH 10H = -24 rnA 

5.5V 4.94 4.94 

10H - -50 mAt 5.5V 3.85 

10H - 75 mAt 5.5V 

4.5V 0.1 0.1 
10L = 50,..A 

5.5V 0.1 0.1 

4.5V 0.36 0.5 
VOL 10L = 24 rnA 

5.5V 0.36 0.5 

10L - 50 mAt 5.5V 1.65 

10H -75mAt 5.5V 

II Control inputs VI - Vee or GND 5.5V ±0.1 ±1 

10Z AorB ports* Vo - Vee or GND 5.5 V ±0.5 ±10 

ICC VI - Vee or GND, 10 - 0 5.5V 8 160 

alee· 
One input at 3.4 V, 

5.5V 0.9 1 
Other inputs at GND or Vee 

Cj Control inputs VI = Vee or GND 5V 4.5 

eio AorB Ports Vo - Vee or GND 5V 16 
t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
* For 1/0 ports, the parameter 10Z includes the input leakage current. 

74ACT16620 

MIN MAX 

4.4 

5.4 

3.8 
4.8 

3.85 

0.1 

0.1 

0.44 

0.44 

1.65 
±1 

±5 

80 

1 

§ This is the increase in supply current for each input that is at one of the specified TIL voltage levels rather than 0 V or Vee. 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Note 4) 

FROM TO TA = 25°C 54ACT16620 74ACT16620 
PARAMETER 

(INPUn (OUTPUn MIN TYP MAX MIN MAX MIN MAX 

tPLH 
AorB BorA 

tpHL 

tPZH 
GBA A 

tPZL 

tpHZ 
GBA A 

tPLZ 

tPZH 
GAB B 

tPZL 
tpHZ 

GAB B 
tPLZ 

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

UNIT 

V 

V 

f'A 

f'A 
p.A 

rnA 

pF 

pF 

UNIT 

ns 

ns 

ns 

ns 

ns 3= 
LLI 
:; 
LLI a: 
A. 

~ 
::l 
C o 
a: ____________________________________________________ A. 
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54ACT16620, 74ACT16620 
16-81T BUS TRANSCEIVERS WITH a·STATE OUTPUTS 

03584, JUNE 199G-TI0243 

operating characteristics, Vee = 5 V, TA = 25°e 
PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per transceiver CL = 50 pF, f = 1 MHz 

~-------------------------------------
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54AC16640, 74AC16640 
16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

• Members of the Texas Instruments 
Widebus" Family 

• Packaged in Shrink Small Outline 300-mil 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 2S-mil 
Center-to-Center Pin Spacings 

• Flow-Through Architecture Optimize PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-",m Process 

• SOD-rnA Typical LatCh-Up Immunity at 12SoC 

description 

The • AC16640 is an inverting 16-bit transceiver 
designed for asynchronous communication 
between data buses, 

This device can be used as two S-bit 
transceivers or one 16-bit transceiver. It allows 
data transmission from the A bus to the B bus 
or from the B bus to the A bus, depending 
upon the logic levels at the direction control 
inputs (1 DIR and 2DIR), 

TI0284-03607, JULY 1990-REVISEO OCTOBER 1990 

54AC16640 , •• WD PACKAGE 
74AC16640 ••• DL PACKAGE 

(TOP VIEW) 

lDIR 1 

184 
Vcc 
185 8 

lG 
lAl 
lA2 
GND 
lA3 
lA4 

Vee 
lA5 
lA6 

GND GND 
187 tA7 
188 lA8 
281 2Al 
282 2A2 
GND GND 
283 2A3 
284 2A4 
Vee Vec 
285 2A5 
286 2A6 
GND GND 
287 2A7 
288 2A8 
2DIR ,"""",-~,...2G 

The enable inputs (1G and 2G) can be used to disable the device so that the buses are effectively 
isolated, The' AC16640 is packaged in TI's shrink small-outline package (SSOP), which provides twice the 
1/0 pin count and functionality of a standard small-outline package in the same printed-circuit-board area. 

The 54AC16640 is characterized over the full military temperature range of -55°C to 125°C, The 
74AC16640 is characterized for operation from -40°C to S5°C, 

FUNCTION TABLE, EACH SECTION 

CONTROL 

INPUTS OPERATION 

G DIR 

L L B Data to A Bus 

L H Ii. Data to B Bus 

H X Bus Isolation 

EPIC and Widebus. are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED Ihl, document contIlns 
PRODUCTION DATA Intonnatlon current 81 of publication date. 
ProductI conform to epecItIcaUonl per the terma of Tnaa 
Instruments ItIndard w .... nty. Production processing does not 
neceeaIy Include testing of .11 parameters. 
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54AC16640, 74AC16640 
16·BIT BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

03607, JULY 1990-REVISED OCTOBER 1990-TI0284 

logic symbolt 

lG 
lDIR 

2G 
2DIR 

lAl 

lA2 

lA3 

lA4 

lAS 

lA6 
lA7 

lA8 

2Al 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

48 

1 

25 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

r---.. G3 
r---.. 3 ENI [BA] 

L 3 EN2 [AB] 
r---.. G6 
r---.. 6 EN4 [BA] 

L 6 ENS [AB] .., 
,..-

VI 
L 

1 

1 

L 
V4 1 

1 

~ 

r 
2 

2V W 
3 

5 

6 

8 

9 

11 

12 

13 

5V ~ 
14 

16 

17 

19 

20 

22 

23 

1 Bl 

lB2 

lB3 

lB4 

lB5 

lB6 

lB7 
lB8 

2Bl 

2B2 

283 

2B4 

2B5 

286 

287 

2B8 

logic diagram (positive logic) 

1 G _48-'-'-___ --, 

1 DIR -,-1 -+----' 

TO SEVEN OTHER TRANSCEIVERS 

2G ------, 

TO SEVEN OTHER TRANSCEIVERS 
t This symbol is in accordance wHh ANSI/IEEE SId 91-1984 and 

lEe Publication 617-12. 
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54AC16640, 74AC16640 
16·BIT BUS TRANSCEIVERS WITH a·STATE OUTPUTS 

TI0284-03607, JULY 1990-REVISEO OCTOBER 1990 

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

Supply voltage range, Vee ........ ,............................................... -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Note 1) .................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ............................................ ± 20 rnA 
Output clamp current, 10K (VO < 0 or Vo > Vee)........................................ ±50 rnA 
Continuous output current, 10 (Vo = 0 to Vee) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ± 50 rnA 
Continuous current through Vee or GND pins ........................................... ± 400 rnA 
Storage temperature range ...................................................... - 65°C to 150°C 

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

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

recommended operating conditions 

54AC16640 

MIN NOM MAX 

Vee Supply voltage (see Note 2) 3 5 5.5 

Vee - 3V 2.1 

V,H High-level input voltage Vee - 4.5V 3.15 

Vee - 5.5V 3.85 

Vee - 3V 0.9 

V,l low-level input voltage Vee - 4.5V '. 1.35 

Vee ~ 5.5V .' "> 1.65 
V, Input voltage o ,',' ",' Vee 

Vo Output voltage 0:" .... Vee 

Vee - 3V -4 

IOH High-level output current Vee = 4.5V -24 

Vee - 5.5 V -24 

Vee - 3V 12 

IOl low-level output current Vee = 4.5V 24 

Vee - 5.5V 24 

!>.tI!>.v Input transition rise or fall rate 0 10 

TA Operating free-air temperature -55 125 

NOTE 2. All Vee and GND pons must be connected to the proper voltage supply. 

TEXAS .., 
INSTRUMENTS 
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74AC16640 

MIN NOM 

3 5 

2.1 

3.15 

3.85 

0 
0 

0 

-40 

MAX 
UNIT 

5.5 V 

V 

0.9 

1.35 V 
1.65 

Vee V 

Vee V 

-4 

-24 mA 
-24 

12 

24 mA 
24 

10 nslV 

85 ·e 
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54AC16640, 74AC16640 
16·BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

03607, JULY 199G-AEVISED OCTOBER 1990-TI0284 

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

TA = 25"C 54AC18840 
PARAMETER TEST CONDITIONS Vee MIN TYP MAX MIN MAX 

3V 2.9 2.9 

10H = - 50,.A 4.5 V 4.4 4.4 

5.5V 5.4 5.4 

10H - -4mA 3V 2.58 2.4 
VOH 4.5V 3.94 3.7 

10H = -24mA 
5.5 V 4.94 4.7 

10H - -50mAt 5.5V 3.85 

10H- 75 mAt 5.5V 

3V 0.1 0.1 

10L = 50,.A 4.5V 0.1 ,.p.l 
5.5V 0.1 .. \'~\,\1 

IOL-12mA 3V 0.36 _Q~.~.5 
VOL 4.5 V 0.36 <i<;"c."<;' 0.5 

10L = 24mA 
5.5V 0.36 '< 0.5 

10L - 50 mAt 5.5V 1.65 

10L -75mAt 5.5 V 

II Control inputs VI - Vee or GND 5.5V ±0.1 ±1 

10Z A or B ports* Vo - Vcc or GND 5.5V ±0.5 ±10 

ICC VI - Vee or GND, 10 - 0 5.5V 8 160 

ei Control inputs VI - Vee or GND 5V 4.5 

eio AorB ports Vo - Vee or GND 5V 16 
t Not more than one output should be tested at a tIme and the duratIOn of the test should not exceed 10 ms. 
* For 1/0 ports, the parameter 10Z includes the input leakage current. 

74AC18640 

MIN MAX 

2.9 

4.4 

5.4 

2.48 

3.8 

4.8 

3.85 

0.1 
0.1 

0.1 

0.44 

0.44 

0.44 

1.65 
±1 

±5 

60 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (see Note 3) 

FROM TO TA - 25'C 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX 

tpLH 2.2 6.9 9.1 

tPHL 
AorB BorA 

3 8.5 11 

tPZH 
G 

3 8.2 11 

tPZL 
AorB 

3.9 10.9 14 

tpHZ 
G 

5.1 8.3 10.6 

tPLZ 
AorB 

4.3 7.8 10.1 
NOTE 3: Load circuits and voltage waveforms are shown In Section 1. 

PRODUCT PREVIEW Information concerna products In the =-= -:=::-.: == === rtI8fY8I III. right to change or dI8conItnue theIe products _ ....... 
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54AC16640 74AC18640 

MIN MAX MIN MAX 
2.2 l.\l.7 2.2 10 

3_.:>~ 3 11.9 

~~.2 3 12.3 

16.8 3.9 15.5 

11.7 5.1 11.2 

4.3 11 4.3 10.6 

UNIT 

V 

V 

,.A 
,.A 

,.A 
pF 

pF 

UNIT 

ns 

ns 

ns 



54AC16640, 74AC16640 
16·BIT BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

TI0284-D3607, JULY 1990--REVISED OCTOBER 1990 

switching characteristics over recommended operating free·air temperature range, 
Vee = 5 V ±O.5 V (see Note 3) 

FROM TO TA - 2S'C S4AC16640 74AC16640 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP 

tPLH 1.8 4.7 

tPHL 
AorB BorA 

2.6 5.7 

tPZH 
G 

2.4 5.6 

tPZL 
AorB 

3 6.6 

tPHZ 
G 

5 7.5 

tPLZ 
AorB 

4.1 6.5 

NOTE 3: Load CirCUIts and voltage waveforms are shown In Section 1. 

operating characteristics, Vee = 5 V, TA = 25°e 

PARAMETER 

Cpd Power dissipation capacitance per transceiver 

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

TEXAS ." 
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MAX MIN MAX 

1.8 8 

2.6 '1/,2 

2,4 8.5 

" 3, 10.7 
',5 10.4 

4.1 9.3 

TEST CONDITIONS 

CL ~ 50 pF, f ~ 1 MHz 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

MIN MAX 

1.8 7.3 

2.6 8.6 

2.4 8 

3 9.9 

5 9.9 

4.1 9 

UNIT 

ns 

ns 

ns 
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54ACT16640, 74ACT16640 
16·BIT BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

• Members of Texas Instruments Widebus'" 
Family 

• Packaged in Shrink Small-Outline 300-mil 
Packages (SSOP) and 3So-mil Fine-Pitch 
Ceramic Flat Packages Using 2S-mll 
Center-to-Center Pin Spacings 

• Inputs are TTL-Voltage Compatible 

• Flow-Through Architecture Optimizes PCB 
Layout 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-J.Lm Process 

• SOo-mA Typical Latch-Up Immunity at 12S0C 

description 

The 'ACT16640 is an inverting 16-bit trans
ceiver designed for asynchronous communi
cation between data buses, 

T10244-03585, JUNE 1990 

54ACT16640 , ., WD PACKAGE 
74ACT16640 , '. DL PACKAGE 

(TOP VIEW) 

1DIR 1 

181 2 

182 
GND 

Vcc 
185 
186 9 

GND 
187 
188 
281 
282 
GND 
283 

1G 
1A1 
1A2 
GND 
1A3 
1A4 
Vcc 
1A5 
1A6 
GND 
1A7 
1A8 
2A1 
2A2 
GND 
2A3 

This device can be used as two 8-bit trans- 284 2A4 
ceivers or one 16-bit transceiver. It allows data Vcc Vcc 
transmission from the A bus to the B bus or 285 2A5 
from the B bus to the A bus, depending upon 286 2A6 
the logic levels at the direction control inputs GND GND 
(1DIR and 2DIR). The enable inputs (1G and 287 2A7 
2G) can be used to disable the device so that 288 2A8 
the buses are effectively isolated. 2DIR 2G 

The 'ACT16640 is packaged in TI's shrink 
small-outline package (SSOP), which provides 
twice the 1/0 pin count and functionality of a 
standard small-outline package in the same 
printed-circuit-board area. 

The 54ACT16640 is characterized over the full military temperture range of - 55·C to 125·C. The 
74ACT16640 is characterized for operation from -40·C to 85·C. 

FUNCTION TABLE, 
EACH SECTION 

CONTROL 
INPUTS OPERATION 

G DIR 
L L B data to A bus 
L H A data 10 B bus 
H X Bus Isolation 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED ttis document contaIna 
PRODUCTION DATA information current II of publication date. 
Productt conform to specIfIcaUons per the lennI of TUH 
lnatrurnentl standard warranty. ProductIon proceeaIng does not 
neceaaarlly Include testing of II parameters. 

3-82 

TEXAS ." 
INSTRUMENTS 

Copyright @ 1990, Texas Instruments Incorporated 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



logic symbolt 

lG 
lDIR 

2G 

2DIR 

lAI 

lA2 

lA3 

lA4 

lAS 

lA6 

lA7 

lA8 

2Al 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

48 '" 
1 '" 

25 ~ 
24 ..... 

L-

47 

L 
46 

44 

43 

41 

40 

38 

37 

36 

L 
35 

33 

32 

30 

29 

27 

26 

G3 

3 ENI [BA] 

3 EN2 [AB] 

G6 

6 EN4 [BA] 

6 EN5 [AB] 

~ 

VI 1 

1 

V4 1 

1 

I" 
2 

2V ::::a:.J 
3 

5 

6 

8 

9 

11 

12 

13 

5V ::::a:.J 
14 

16 

17 

19 

20 

22 

23 

54ACT16640, 74ACT16640 
16·BIT BUS TRANSCEIVERS WITH a-8TATE OUTPUTS 

lBI 

lB2 

lB3 

lB4 

lB5 

lB6 

lB7 

lB8 

2Bl 

2B2 

283 

2B4 

2B5 

2B6 

2B7 

288 

TI0244-D3585, JUNE 1990 

logic diagram (positive logic) 

lG 48 

1 DIR ~1 -t-----' 

lAl 47 2 
lBl 

TO SEVEN OTHER TRANSCEIVERS 

2G -='------. 

2Bl 

TO SEVEN OTHER TRANSCEIVERS 

t This symbol is in accordance wHh ANSI/IEEE Std 91-1984 and 
lEe Publication 6t7-12. 
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54ACT16640, 74ACT16640 
16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

03585. JUNE 1990-T10244 

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

Supply voltage range. VCC ........................................................ -0.5 V to 7 V 
Inut voltage range, VI (see Note 1) ........................................ - 0.5 V to VCC + 0.5 V 
Output voltage range, Vo (see Note 1) .................................... - 0.5 V to VCC + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > VCC) ................•........................... ± 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > VCC).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ± 50 mA 
Continuous output current, 10 (Vo = 0 to VCC). . . . . . . . .. . .. .. . . . .. . . . . .. .. . . .. . .. . . .. . . . . ± 50 mA 
Continuous current through VCC or GND pins........................................... ±400 mA 
Storage temperature range ...................................................... - 65·C to 150·C 

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

NOTE 1: The input and output voltage ratings may be exceeded H the input and output current ratings are observed. 

recommended operating conditions (see Note 2) 

54ACTI6640 74ACT16640 
MIN MAX MIN 

VCC Supply voltage (see Note 3) 4.5 5.5 4.5 

VIH High·level input voltage 2 -{. 2 

VIL Low·levellnput voltage -,~,:~ 
VI Input voltage _~,:~C 0 

Vo Output voltage 't-.;:g~/VCC 0 

IOH High-level output current -, -24 

IOL Low-level output current 24 
allav Input transition rise or fall rate 0 10 0 

TA Operating free-air temperature -55 125 -40 

NOTES: 2. Unused or floating Inputs should be tied to Vee through a pullup resistor of approximately 5 kO or greater. 
3. All Vee and GND pins must be connected to the proper voltage power supply. 

TEXAS ." 
INSTRUMENlS 
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MAX 
5.5 

0.8 

Vee 
Vee 
-24 

24 
10 

85 

UNIT 

V 
V 
V 
V 
V 

mA 
mA 

ns/V 
·C 



54ACT16640, 74ACT16640 
16-BIT BUS TRANSCEIVERS WITH 3-8TATE OUTPUTS 

T10244-03585, JUNE 1990 

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

TA - 25"C 54ACT16640 
PARAMETER TEST CONDITIONS VCC MIN TYP MAX MIN MAX 

4.5V 4.4 4.4 
10H = -50 p.A 

5.5V 5.4 5.4 

4.5V 3.94 3.94 
VOH 10H = -24mA 

5.5V 4.94 4.94 

10H - -so mAt 5.5V 3.B5 

10H - -75 mAt 5.5 V 

4.5 V 0.1 0.1 
10L = 50 p.A 

5.5V 0.1 .~.1 
4.5 V 0.36 ,,>VQIP 

VOL 10L = 24mA 
5.5 V 0.36 "\V,~.5 

10L - 50 mAt 5.5V "-<·<0.~0 1.65 

10L - 75 mAt 5.5V '( 

II I Control inputs VI - Vee or GND 5.5V ±0.1 ±1 

10Z I A or B ports* Vo - Vee or GND 5.5V ±0.5 ±10 

ICC VI - VeeorGND,lO - 0 5.5V B 160 

Alec' 
One input at 3.4 V, Other inputs 

5.5V 0.9 1 
at GNDorVcc 

Ci I Control inputs VI - Vee or GND 5V 4.5 

Cio I AorB Ports Vo = VCC or GND 5V 16 
t Not more than one output should be tested at a time and the duration of the test should not exceed 10 ms. 
* For 1/0 ports, the parameter 10Z includes the input leakage current. 

74ACTl6640 

MIN MAX 

4.4 

5.4 

3.B 

4.B 

3.B5 

0.1 

0.1 

0.44 

0.44 

1.65 
±1 

±5 

BO 

1 

S This Is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or VCC. 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ±O.5 V (see Figure 1) 

FROM TO TA - 2S'C 54ACT16640 74ACT16640 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tpLH 2.2 6 B.3 2.2 ,{l.6 2.2 9.1 

tpHL 
AorB BorA 

4.1 7.6 9.3 4.1 o.)"1.~ 4.1 10.5 

IpZH 
G 

2.7 6.9 B.9 ~,\,"<IO.4 2.7 9.B 

tpZL 
AorB 

3.5 B.2 10.4 «flf,§Y 12.1 3.5 11.5 

tPHZ 
G 

6.1 9.4 11.4 l!;1 13.1 6.1 12.5 

tPLZ 
AorB 

5.5 B.7 10.3 5.5 11.5 5.5 11 

operating characteristics, Vee = 5 V, T A = 25°e 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per transceiver CL = 50 pF, f = 1 MHz 

TEXAS ." 
INSTRUMENTS 
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UNIT 

V 

V 

p.A 

p.A 

p.A 

mA 

pF 

pF 

UNIT 

ns 

ns 

ns 
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• Member of the Texas Instruments Wldebus'" 
Family 

• Packaged In Shrink Small·Outllne 300-mll 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mll 
Center-to-Center Pin Spacings 

• Independent Registers for A and B Buses 

• Multiplexed Real-Time and Stored Data 

• Flow-Through Architecture to Optimize PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
to Minimize High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-l-£m Process 

• 500-mA Typical Latch-Up Immunity at 125°C 

description 

The 'AC16646 is a 16-bit bus transceiver, 
which consists of D-type flip-flops and control 
circuitry with 3-state outputs arranged for 
multiplexed transmission of data directly from 
the data bus or from the internal storage 
registers. The device can be used as two 8-bit 
transceivers or one 16-bit transceiver. Data on 

.the A or B bus is clocked into the registers on 
the low-to-high transition of the appropriate 
clock input (CAB or CBA). Figure 1 illustrates 
the four fundamental bus-management 
functions that can be performed with the octal 
bus transceivers and registers. 

54AC16646, 74AC16646 
16·BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
TI018~3477. MARCH 1990 

54AC16646 ••• WD PACKAGE 
74AC16848 ••• DL PACKAGE 

(TOP VIEW) 

1DIR 
1 CAB 
1SAB 
GND 

:! 
;1 

1A1 
1A2 

Vee 
1A3 
1A4 
1A5 

GND 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 

Vee 
2A 
2A8 

7 

~I GND 
2SAB 
2CA6 
2DIR 

1 U SS 

2 55 

3 54 

4 53 
5 52 

6 51 

7 50 

8 49 

9 48 

10 47 g 
11 46 

12 45 

13 44 

14 43 

15 42 

16 41 

17 40 

18 39 
19 38 
20 37 

21 38 
22 35 

23 34 

24 33 
25 32 

26 31 

27 30 

28 29 

1 G 
1CBA 
1SBA 
GND 
161 
162 
Vee 
183 
164 
165 
GND 
186 
187 
188 
281 
282 
283 
GND 
284 
285 
286 
Vee 
287 
288 
GND 
2SBA 
2CBA 
2G 

Enable (G) and direction (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 
controls (SAB and SBA) can multiplex stored and real-time (transparent mode) data. The circuitry used for 
select control will eliminate the typical decoding glitch which occurs in a multiplexer during the transition 
between stored and real-time data. The direction control determines which bus receives data when G is 
active (low). In the isolation mode (G high), A data may be stored in one register and/or B data may be 
stored in the other register. 

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

The 74AC16646 is packaged in the Tl's shrink small-outline package (SSOP), which provides twice the 
functionality of standard small-outline packages in the same PCB area . 

The 54AC16646 is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The 74AC16646 is characterized for operation from -40·C to 85·C. 

~ EPle and Widebus are trademarks of Texas Instruments Incorporated. 
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54AC16646, 74AC16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

c 
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i 

TI0189-D3477, MARCH 1990 
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FIGURE 1. BUS TRANSFER DIAGRAM 
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54AC16646, 74AC16646 
16·BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS . 
D3477, MARCH 1990-TI0189 

FUNCTION TABLE 

INPUTS DATAI/Ot 

G DIR CAB CBA SAB SBA A1THRUA8 B1 THRUB8 

X X t X X X Input Unspecified 
X X X t X X UnspecHied Input 
H X t t X X Input Input 
H X HorL HorL X X Input Input 
L L X X X L Output Input 
L L X HorL X H Output Input 
L H X X L X Input Output 
L H HorL X H X Input Output 

OPERATION OR FUNCTION 

Store A, B unspecifiedt 
Store B, A unspecifiedt 

Store A and B Data 
Isolation, hold storage 

Real-Time B Data to A Bus 
Stored B Data to A Bus 

Real-Time A Data to B Bus 
Stored A Data to B Bus 

t The data output functions may be enabled or dIsabled by vanous SIgnals at the G or DIR Inputs. Data Input functIons are always enabled, 
i.e., data at the bus pins will be stored on every 10~-tO-high transHion on the clock inputs. 

~-------------------------------------
TEXAS ." 
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logic symbolt 

54AC16646, 74AC16646 
16·BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
TI0189-D3477, MARCH 1990 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
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54AC16646, 74AC16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03477. MARCH 1990-TI0189 

logic diagrams (positive logic) 

1DIR ~~=t..J-t---------:=---, 
1CBA .iIiL.-~-r--------i>--~h 

1A1 .iI..-_++ ......... -< I-t--+ 

1M ~ 
1M ~ 
1A4 lL...........I 7 CHANNELS IDEN'11CAL ~ B4 
1AS ~ TO CHANNEL 1 ABOVE ~ as 
1M ~ ~B6 
1A7 n.......... ~B7 1M ~ ________ ..-J++-'"" B8 

zG 

2DIR 

2CBA 
2SBA 
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:: g: :1 TO CHANNEL 1 ABOVE I:: ::: 
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~---------------------------------------
TEXAS ." 

INSTRUMENTS 
3-90 POST OFFICE BOX 655303 • DALLAS. TEXAS 75266 



54AC16646, 74AC16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
TIOl as-D3477. MARCH 1990 

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

Supply voltage range, Vee........................................................ -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Note 1) .................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ............................................ ±20 mA 
Output clamp current, 10K (VO < 0 or Vo > Vee). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ± 50 mA 
Continuous output current, 10 (VO = 0 to Vee)........................................... ±50 mA 
Continuous current through Vee or GND pins........................................... ±400 mA 
Storage temperature range ...................................................... - 65°C to 150"e 

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

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

recommended operating conditions 

54ACI6646 74AC16846 

MIN NOM MAX MIN NOM MAX UNIT 

Vee Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 V 

Vee - 3V 2.1 2.1 

VIH High-level input voltage Vee - 4.5V 3.15 3.15 V 
Vee - 5.5V 3.85 3.85 

Vee - 3V 0.9 0.9 

VIL Low-level input voltage Vee - 4.5 V 1.35 1.35 V 
-Vee - 5.5V 1.65 1.65 

VI Input voltage 0 Vee 0 Vee V 

Vo Output voltage 0 Vee 0 Vee V 

Vee - 3V -4 -4 

IOH High-level output current Vee - 4.5V 24 24 mA 
Vee - 5.5V -24 -24 

Vee - 3V 12 12 

IOL Low-level output current Vee - 4.5V 24 24 mA 
Vee - 5.5V 24 24 

lltlllv Input transHion rise or fall rate 0 10 0 10 nsN 

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

NOTE 2. All Vee and GND pins must be connected to the proper voltage supply. 

3: 
LLI 
:; 
LLI a:: 
D. 

b 
~ 
c o a:: ____________________________________________________ D. 
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54AC16646, 74AC16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03477, MARCH 1990-TI01B9 

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

TA - 25"C 54ACI8646 
PARAMETER TEST CONDITIONS Vee MIN TYP MAX MIN MAX 

3V 2.9 2.9 

10H = - 50 ".A 4.5 V 4.4 4.4 

5.5V 5.4 5.4 

10H - -4mA 3V 2.56 2.4 
VOH 4.5V 3.94 3.7 

10H = -24mA 
5.5V 4.94 4.7 

10H - -50 mAt 5.5V 3.85 

10H - -75 mAt 5.5V 

3V 0.1 0.1 

10L = 50".A 4.5 V 0.1 0.1 

5.5V 0.1 0.1 

IOL-12mA 3V 0.36 0.5 
VOL 4.5 V 0.36 0.5 

10L = 24mA 
5.5V 0.36 0.5 

10L - 50 mAt 5.5V 1.65 

10L -75mAt 5.5V 

II I Control inputs VI - Vee or GND 5.5V ±0.1 ±1 

10Z I A or B ports* Vo - Vee or GND 5.5V ±0.5 ±10 

lee VI - VeeorGND, 10 - 0 5.5V 8 160 

Ci I Control inputs VI - Vee or GND 5V 4.5 

Cio I AorB ports Vo - Vee or GND 5V 16 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
* For 1/0 ports, the parameter 10Z includes the input leakage current. 

74ACI8646 

MIN MAX 
UNIT 

2.9 

4.4 

5.4 

2.46 

3.8 
V 

4.8 

3.85 

0.1 

0.1 

0.1 

0.44 

0.44 
V 

0.44 

1.65 
±1 ".A 
±5 ".A 
80 p.A 

pF 

pF 

~-------------------------------------
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54ACT16646, 74ACT16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

• Member of the Texas Instruments Widebus'" 
Family 

• Packaged in Shrink Small-Outline 300-mil 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 2S-mil Center
to-Center Pin Spacings 

• Inputs are TTL-Voltage Compatible 

• Independent Registers for A and B Buses 

• Multiplexed Real-Time and Stored Data 

• Flow-Through Architecture to Optimize PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
to Minimize High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-fLm Process 

• SOO-mA Typical Latch-Up Immunity at 12S·C 

description 

The 'ACT16646 is a 16-bit bus transceiver, 
which consists of D-type flip-flops and control 
circuitry with 3-state outputs arranged for 
multiplexed transmission of data directly from 
the data bus or from the internal storage 
registers. The device can be used as two 8-bit 
transceivers or one 16-bit transceiver. Data on 
the A or B bus is clocked into the registers on 
the low-to-high transition of the appropriate 
clock input (CAB or CBA). Figure 1 illustrates 
the four fundamental bus-management func
tions that can be performed with the octal bus 
transceivers and registers. 

TI0169-D3478. MARCH 1990 

54ACT16646 ••• WD PACKAGE 
74ACT16646 ••. DL PACKAGE 

(TOP VIEW) 
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Enable (G) and direction (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 
controls (SAB and SBA) can multiplex stored and real-time (transparent mode) data. The circuitry used for 
select control eliminates the typical decoding glitch which occurs in a multiplexer during the transition 
between stored and real-time data. The direction control determines which bus receivers data when G is 
low. In the isolation mode (G high), A data may be stored in one register and/or B data may be stored in 
the other register. 

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

The 74ACT16646 is packaged in TI's shrink small-outline package (SSOP), which provides twice the 
functionality of standard small-outline packages in the same PCB area. 

The 54ACT16646 is characterized for operation over the full military temperature range of - 55·C to 
125·C. The 74ACT11646 is characterized for operation from - 40·C to 85·C. 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED thil document contains 
PRODUCTION DATA Information culTll1l al of publication date. 
Products conform 10 apectftcallons per the terms of Texas 
Instruments standard warranty. ProductIon proceaIng doea not 
neceuarly Include testing of all paranetera. 
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54ACT16646, 74ACT16646 
16·BIT BUS TRANSCEIVERS AND REGISTERS 
WITH a·STATE OUTPUTS 
03478, MARCH 1990-TI0169 
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FIGURE 1. BUS TRANSFER DIAGRAM 
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INPUTS 
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L H X X L 
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54ACT16646, 74ACT16646 
16·BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
T10169-D3478, MARCH 1990 

FUNCTION TABLE 

DATA 110 

SBA A1THRUA8 B1 THRUB8 
OPERATION OR FUNCTION 

X Input Unspacifiedt Store A, B unspecHiedt 
X Unspecifiedt Input Store B, A unspecHiedt 
X Input Input Store A and B Data 

X Input Input Isolation, hold storage 

L Output Input Real-Time B Data to A Bus 

H Output Input Stored B Data to A Bus 

X Input Output Real-Time A Data to B Bus 

X Input Output Stored A Data to B Bus 

t The data output functIons may be enabled or dIsabled by vanous sIgnals at the G 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 on the clock inputs. 
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54ACT16646, 74ACT16646 
16·BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03478, MARCH 1990-TI0169 

logic symbolt 

1A1 

,,1 11 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
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54ACT16646, 74ACT16646 
16·BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
TI016&-D3478, MARCH 1990 

logic diagrams (positive logic) 
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1A2 --- B2 
1A3 ~ '-++§. B3 
1A4 ~Q: ~I 7CHANNELSIDENTlCAL I: :: B4 
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1A7~ ~ B7 
1A8~ ________ .-J++""" B8 

2G 

2DIR 

2CBA 
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2CAB 
2SAB 

15 
2A1 

~--+-I.)_..-;-+-_4=2 B1 

41 B2 

B3 
2M .1!!.......J 7 CHANNELS IDENTICAL ~ B4 
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54ACT16646, 74ACT16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03478, MARCH 1990-T10169 

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

Supply voltage range, VCC ", •.•..•.. "."""."".""""" .. ".""",,.,,,,.. - 0.5 V to 7 V 
Input voltage range, VI (see Note 1) ""."".""."""" .. ".,,""",,. -0.5 V to VCC + 0.5 V 
Output voltage range, Vo (see Note 1) """""""""""""""""" -0.5 V to VCC + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vcc) ,,",,",,",,"",,"",,"""""",,"" ± 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > VCC). . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . ± 50 mA 
Continuous output current, 10 (VO = 0 to Vcc) " " . " " " " . " " " " " " " .. " " " " .. " . ± 50 mA 
Continuous current through VCC or GND pins .. "." """""" ... """ .. ".,,".,,... ±400 mA 
Storage temperature range """" ... "."""."".""."."."""""",,.,, - 65°C to 1500C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only 
and functional opera,ion 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 current ratings are observed. 

recommended operating conditions (see Note 2) 

54ACT18646 74ACT16646 
MIN MAX MIN MAX 

UNIT 

Vee Supply voltage (see Note 3) 4.5 5.5 4.5 5.5 V 
VIH High·level input voltage 2 2 V 

VIL Low-level input voltage Al·8 0.8 V 
VI Input voltage O_..),,!~ 0 Vee V 
Vo Output voltage ~~e 0 Vee V 
IOH High-level output current -24 -24 rnA 

IOL Low-level output current 24 24 rnA 
dtldv Input transition rise or fall rate 0 10 0 10 nsN 

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

NOTES. 2. All Vee and GND p,ns must be connected to the proper voltage supply. 
3. Unused or floating inputs should be tied to Vee through a pullup resistor of 5 kll or greater. 
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54ACT16646, 74ACT16646 
16·BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
T10169-D3478, MARCH 1990 

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

TA - 25'C 54AC16646 
PARAMETER TEST CONDITIONS Vcc MIN TYP MAX MIN MAX 

4.5V 4.4 4.4 
IOH = -50,.A 

5.5 V 5.4 5.4 

4.5 V 3.94 3.94 
VOH IOH = -24mA 

5.5V 4.94 4.94 

IOH - -50mAt 5.5V 3.85 

IOH - -75mAt 5.5V 

4.5V 0.1 0.1 
IOl = 50,.A 

5.5V 0.1 ~9.1 

4.5V 0.36 " '\"0<5 
VOL IOl = 24 rnA 

5.5V 0.36 -: ~"~.," ,~..Q.5 
IOl - 50 mAt 5.5V ('"d:.;. 1.65 
IOl - 75 mAt 5.5V 

II I Control inputs VI - VCC or GND 5.5 V ±0.1 ±1 

10Z L A or B ports* Vo - VCC or GND 5.5V ±0.5 ±10 

ICC VI - VccorGND,lo - 0 5.5V 8 160 

aICC§ 
One input at 3.4 V, 

5.5V 0.9 1 
Other inputs at GND or VCC 

Ci I Control inputs VI - Vcc or GND 5V 4.5 

Cio I AorBports Vo - VCC or GND 5V 16 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t For 1/0 ports, the parameter 10Z includes the input leakage current. 

74AC16648 

MIN MAX 

4.4 

5.4 

3.8 

4.8 

3.85 

0.1 

0.1 

0.44 

0.44 

1.65 

±1 

±5 

80 

1 

§ This is the increase in supply current for each input that is at one of the specified TIL voltage levels rather than 0 V or VCC. 

timing requirements over recommended operating free-air temperature range, 
Vee = 5 V ±O.5 v (unless otherwise noted) (see Note 3) 

TA - 25'C 54ACT16646 

MIN MAX MIN MAX 

fclock Clock frequency 0 90 0 .(90 

tw Pulse duration, CAB or CBA high or low 5.5 5.5.":;·::j~ 

tsu Setup time, A before CAB i or B before CBA i I Data high 4 ~i'\« 
I Data low 6 ,"'d!. 

th Hold time, A after CAB i or B after CBA i 1.5 ";.5 

NOTE: 3. load CtrCUlts and voltage waveforms are shown In SectIon 1 of Advanced CMOS LogIC Data Book, 1990. 
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4 

6 
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UNIT 

V 
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I£A 
I£A 
,.A 

rnA 

pF 

pF 

UNIT 

MHz 

ns 

ns 

ns 
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54ACT16646, 74ACT16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03478, MARCH 1990-TI0169 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ±O.5 V (unless otherwise noted) (see Note 3) 

FROM TO TA - 25'C 54ACT16646 74ACT16646 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN 

fmax 90 90 90 

tPLH AorB BorA 3.9 7.5 9.4 3.9 11.5 3.9 

tpHL 3.4 7.6 10.8 3.4 12.2 3.4 

tPZH G AorB 3.2 7.7 10.8 3.2 12.9 3.2 

tpZL 4.2 9.0 12.2 4.2 ~.6 4.2 

tPHZ G AorB 5.3 7.7 9.6 5.3 .,,"\ "!~ 5.3 

tPLZL 4.9 7.3 9.2 4<fl"·;:«J.3 4.9 

tPLH CBA or CAB AorB 4.9 8.9 11.1 .<£!.& 13.1 4.9 

tpHL 5.1 9.0 11.0 5:1 13.1 5.1 

tPLH SABorSBAt AorB 5.2 10.3 13.8 5.2 17.2 5.2 

tPHL (with A or B high) 4.9 8.2 10.6 4.9 12.5 4.9 

tpLH SBAorSABt AorB 4.3 7.8 9.9 4.3 12.1 4.3 

tPHL (with A or Blow) 5.9 11.2 14.9 5.9 18.2 5.9 

tpZH OIR AorB 4.5 9.5 13.8 4.5 18.2 4.5 

tPZL 4.3 9.2 11.8 4.3 14.2 4.3 

IPHZ OIR AorB 4.5 7.9 10.2 4.5 11.2 4.5 

tPLZ 4.4 7.5 9.8 4.4 10.8 4.4 

t These parameters are measured With the Internal output state of the storage register opposite to that of the bus Input. 
NOTE: 3. Load circuits and voltage waveforms are shown in Section 1 of Advanced CMOS Logic Data Book, 1990. 

operating characteristics, Vee = 5 V, T A = 25°e 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per tranceiver CL ~ 50pF,f ~ 1 MHz 
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MAX 

10.6 

11.4 

11.9 

13.5 

10.2 

9.9 

12.2 

12.3 
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11.1 

16.7 
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13.1 

10.8 

10.4 
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ns 

ns 

ns 

ns 

ns 

ns 

ns 
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• Member of the Texas Instruments Wldebus" 
Family 

• Packaged In Shrink Small Outline 300-mll 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mil 
Center-to-Center Pin Spacings 

• Bus Transceivers/Registers 

• Independent Registers and Enables for A 
and B Buses 

• Multiplexed Real-Time and Stored Data 

• Flow-Through Architecture to Optimize PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
to Minimize High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-p.m Process 

• SOO-mA Typical Latch-Up Immunity at 125°C 

description 

The 'AC16652 is a 16-bit bus transceiver which 
consists of D-type flip-flops and control circuitry 
arranged for multiplexed transmission of data 
directly from the data bus or from the internal 
storage registers. The device can be used as 
two a-bit transceivers or one 16-bit transceiver. 

Enable GAB and GBA are provided to control 
the transceiver functions, SAB and SBA control 
pins are provided to select whether real-time or 

54AC16652, 74AC16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
TI0190-03463. MARCH 1990 

54AC16652 ••• WD PACKAGE 
74AC16652 •• , DL PACKAGE 

(TOP VIEW) 
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stored data is transferred. 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. A low input level 
selects real-time data and a high selects stored data. Figure 1 illustrates the four fundamental bus
management functions that can be performed with the octal bus transceivers and registers. 

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 pins (CAB or CBA) regardless of the select or enable control pins. When SAB and SBA 
are in the real-time transfer mode, it is also ..E0ssible to store data without using the internal D-type flip- 3= 
flops by simultaneously enabling GAB and GBA. In this configuration, each output reinforces its input. LIJ 
Thus, when all other data sources to the two sets of bus lines are at high impedance, each set of bus :;; 
lines will remain at its last state. LIJ 
The 74AC16652 is packaged in the TI's shrink small-outline package (SSOP), which provides twice the a: 
functionality of standard small-outline packages in the same PCB area. . a. 
The 54AC16652 is characterized for operation over the full military temperature range of - 55°C to 125°C. I
The 74AC16652 is characterized for operation from -40"C to a5·C. 0 

::l 
C o 

EPle and Widebus are trademarks of Texas Instruments Incorporated. a: __________________________________ ~--.~~~~--~~a. 
PRODUCT PREVIEW -.._ con!lln Infonnallon on producIo ." CopyrIght @ 1990. Texas Instruments Incorporated InIhe_Ol_nplmoold __ Clla_ • 
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54AC16652, 74AC16652 
1&-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH a-8TATE OUTPUTS 
D3483, MARCH 199G-TI0190 

FUNCTION TABLE 

INPUTS DATAI/Ot 

GAB ~BA CAB CBA SAB SBA A1THRUA8 BITHRUB8 

L H HorL HorL X X Input Input 
L H t t X X Input Input 
X H t HorL X X Input Unspecified 
H H t t X X Input Output 
L X HorL t X X UnspecHied Input 
L L t t X X Output Input 
L L X X X L Output Input 
L L X HorL X H Output Input 
H H X X L X Input Output 
H H HorL X H X Input Output 

H L HorL HorL H H Output Output 

OPERATION OR FUNCTION 

Isolation 
Store A and B Data 

Store A, Hold B 
Store A in both registers 

Hold A, Store B 
Store B in both registers 

Real-Time B Data to A Bus 
Stored B Data to A Bus 

Real-Time A Data to B Bus 
Stored A Data to B Bus 

Stored A Data to B Bus and 
Stored B Data to A Bus 

t The data output functions may be enabled or disabled by various signals at the GAB or GBA inputs. Data input functions are always enabled, 
i.e., data at the bus pins will be stored on every low-to-high transHion on the clock Inputs. 
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"-.r-' 
GAB GBA CAB CBA SAB SBA 

L L X X X L 
REAL-TIME TRANSFER BUS B TO BUS A 

"-.r-' 
GAB GBA CAB CBA SAB SBA 

X H t X X X 
L X X i X X 
L H t t X X 

STORAGE FROM A, B OR A AND B 

54AC16652, 74AC16652 
16·BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
TI0190-D3463. MARCH 1990 

"-.r-' 
GAB GBA CAB CBA SAB SBA 

H H X X L X 
REAL-TIME TRANSFER BUS A TO BUS B 

"-.r-' 

GAB GBA CAB CBA SAB SBA 
H L HorL HorL H H 

TRANSFER STORED DATA TO A OR B 

FIGURE 1. BUS TRANSFER DIAGRAM 
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54AC16652, 74AC16652 
16·BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
D3463, MARCH 1990-TIOl90 

logic symbolt 

,~ 3EN1[BA) l(JBA 

lGAB ,--1- 3 EN21AB) 

lCBA 
ISBA 
1 CAB 
lSAB 

55 

~ 2 
----1-

~~ 2GBA 
2GAB .~ 

2CBA 
2SBA 
2CAB 
2SAB 

lAl 

lA2 

lA3 

lA4 

lAS 

lA8 

lA7 

lAB 

2Al 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

30 

~ 27 
~ 

5 

6lr 
8 

9 

10 

12 

13 

14 

15 

1~ 
17 

19 

20 

21 

23 

24 

C4 
G5 

C8 
G7 

10 EN8(BA) 

10 EN9[AB) 

Cll 
G12 

C13 
G14 

., 
",1 

\71 

60 7 

1 'i 

.. 1 
\78 

130 14 

1 14 

I" 52 
5 40 

~ 5 1 
.. I 

2\7 
51 

49 

48 

47 

45 

44 

43 

42 
12 110 

~ 12 1 

",1 9\7 

41 

40 

38 

37 

38 

34 

33 

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

lB2 

lB3 

184 

lB5 

lB8 

lB7 

188 

2Bl 

282 

283 

2B4 

285 

286 

2B7 

2B8 
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54AC16652, 74AC16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
TI019()-D3463, MARCH 1990 

logic diagram (positive logic) 

1GBA 

1 GAB 

1CBA ~------~--------------------~~----~~ 
1 SBA -=------~--------_I ~O_<~CI 

1 CAB 

1 SAB -"----I---~-a 

1A1 -"-4-+-1--+-...... < 1--+--" 

t-t---t .. u_ ...... -+-+ __ ...:e2 1B1 

1A2 -76 -...,r-
1A3 -78_~ 

~: """1:=---+1: :HI 7 CHANNELS IDENTICAL 
TO CHANNEL 1 ABOVE ~:~ ~~~~=::::~I 

1A8 14 0 L..- ___________ ~t-+lU----""-

2GBA 

2 GAB 
2CBA~~--____ +-__________________ ~~~ __ ~~ 
2SBA~L-______ +-________ ~ 
2 CAB 

2SAB~~--r~~ 

2A1---1> ....... 1+-__ ++ ...... -< t-t-... 

2A2 
2A3 
2A4 
2A5 
2A6 
2A7 
2A8 

~~ :: r 
~ 7 CHANNELS IDENTICAL 8 :::n::::::::J TO CHANNEL 1 ABOVE 

:: ~::L __________ ~ 

1B2 
1B3 
1B4 
1B5 
1B8 
1B7 
1BB 

2B1 

2B2 
2B3 
2B4 
2B5 
2B6 
2B7 
288 
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54AC16652, 74AC16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITt! 3-STATE OUTPUTS 
03463, MARCH 1990-n0190 

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

Supply voltage range, Vee ,.,.,","" .. """""""""." .. """,,., .. ,,,.,,. -0.5 V to 7 V 
Input voltage range, V, (see Note 1) " " " " " " " " . " " . " " " " " " " " . - 0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Note 1) """""."""""",,",,,,.,," - 0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or V, > Vee) ....................................... ,.... ± 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee)" . " " " . " " " " " " " • " " " . " " . " . ± 50 mA 
Continuous output current, 10 (V 0 = 0 to Vee)" " " " " . " . " " " " . " " . " , " .. " " . " . ± 50 mA 
Continuous current through Vee or GND pins .... """" .. ""."" ... "." ......... ". ±400 mA 
Storage temperature range ." .. , .. ".""".".""".""."" ..... "".,,.,,.. - 65·e to 150·e 

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

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

recommended operating conditions 

54AC16652 74AC16652 

MIN NOM MAX MIN NOM MAX UNIT 

Vee Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 V 

Vee - 3V 2.1 2.1 

VIH High-level input voltage Vee - 4.5 V 3.15 3.15 V 

Vee - 5.5 V 3.85 3.85 

Vee = 3V 0.9 0.9 

VIL Low-level input voltage Vee = 4.5 V 1.35 1.35 V 

vcc - 5.5V 1.65 1.65 

VI Input voltage 0 Vee 0 Vee V 

Vo Output voltage 0 VCC 0 VCC V 

Vee - 3V 4 4 

IOH High-level output current VCC - 4.5V -24 -24 mA 

Vee - 5.5V -24 -24 

VCC - 3V 12 12 

IOL Low-level output current Vee - 4.5 V 24 24 rnA 
Vee - 5.5 V 24 24 

I!.tll!.v Input transition rise or fall rate 0 10 0 10 nsN 

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

NOTE 2: All Vee and GND p,ns must be connected to the proper voltage supply. 
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54AC16652, 74AC16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
TI0190-03463, MARCH 1990 

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

TA = 2S0C S4AC166S2 
PARAMETER TEST CONDITIONS VCC MIN TYP MAX MIN MAX 

3V 2.9 2.9 

10H = -50 p.A 4.5 V 4.4 4.4 

5.5 V 5.4 5.4 

10H - -4mA 3V 2.58 2.4 
VOH 4.5V 3.94 3.7 

10H = -24mA 
5.5V 4.94 4.7 

10H - -50 mAt 5.5V 3.85 

10H - 75 mAt 5.5V 

3V 0.1 0.1 

10L = 50 p.A 4.5V 0.1 0.1 

5.5V 0.1 0.1 

IOL-12mA 3V 0.36 0.5 
VOL 4.5 V 0.36 0.5 

10L = 24mA 
5.5V 0.36 0.5 

10L - 50 mAt 5.5V 1.65 

IOL - 75 mAt S.SV 

II I Control Inputs VI - Vccor GND 5.5V ±0.1 ±1 

10Z J A or B portst Vo - Vcc or GND 5.5V ±0.5 ±10 

ICC VI - VCCorGND, 10 - 0 5.5 V 8 160 

Ci I Control inputs VI - VccorGND 5V 4.S 

Cio I AorBports Vo - VccorGND SV 16 
t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t For 1/0 ports, the parameter 10Z includes the input leakage current. 

74AC166S2 

MIN MAX UNIT 

2.9 

4.4 

5.4 

2.48 

3.8 
V 

4.8 

3.85 

0.1 

0.1 

0.1 

0.44 

0.44 
V 

0.44 

1.65 

±1 p.A 
±5 p.A 
80 p.A 

pF 

pF 
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• Member of the Texas Instruments Widebus" 
Family 

• Packaged In Shrink Smail-Outline 300-mll 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 2S-mll 
Center-to-Center Pin Spacings 

• Inputs are TTL-Voltage Compatible 

• Bus Transceivers/Registers 

• Independent Registers and Enables for A 
and B Buses 

• Multiplexed Real-Time and Stored Data 

• Flow-Through Architecture to Optimize PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
to Minimize High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-/Lm Process 

• SOO-mA Typical Latch-Up Immunity at 12SoC 

description 

The ' ACT16652 is a 16-bit bus transceiver 
which consists of D-type flip-flops and control 
circuitry arranged for multiplexed transmission 
of data directly from the data bus or from the 
internal storage registers. The device can be 
used as two 8-bit transceivers or one 16-bit 
transceiver. 

Enable GAB and GBA are provided to control 
the transceiver functions, SAB and SBA control 
pins are provided to select whether real-time or 

54ACT16652, 74ACT16652 
16·BIT BUS TRANSCEIVERS AND REGISTERS 

WITH a-8TATE OUTPUTS 
TI0191-03464, MARCH 1990 

54ACT16652 •.. WD PACKAGE 
74ACT16652 ••• DL PACKAGE 

(TOP VIEW) 

1GA8! 1 V 56 ~ fGBA 
1CA8! 2 55 ~ 1CBA 
18ABI 3 54 ~ 18BA 
GND 4 53 ~GND 
1Al[ 5 52 ~ 181 
1A2 6 51 ~182 
Vee 7 5O~VCC 
1A3 8 49 i1B3 
1A4 9 48 184 
lAS 10 47 185 

GND 11 46 ~ GND 
1A6 12 45 ~ 186 
1A7 13 44 187 
1A8 14 43 188 
2A1 15 42 281 
2A2 16 41 282 
2A3 17 40 283 

GND 18 39 GND 
2A4 19 38 284 
2A5 20 37 285 
2A8 21 36 286 

Vee 22 35 Vee 

:1 23 34 287 
24 33 288 

GND 25 32 GND 
2SAB 26 31 28BA 
2CA8 27 30 2CBA 
2GA8 28 29 2GBA 

stored data is transferred. 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. A low input level 
selects real-time data and a high selects stored data. Figure 1 illustrates the four fundamental bus
management functions that can be performed with the octal bus transceivers and registers. 

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 pins (CAB or CBA) 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 GAB and GBA. In this configuration, each output reinforces its input. 
Thus, when all other data sources to the two sets of bus lines are at high impedance, each set of bus 
lines will remain at its last state. 

The 74ACT16652 is packaged in the TI's shrink small-outline package (SSOP), which provides twice the 
functionality of standard small-outline packages in the same PCB area. 

The 54ACT16652 is characterized for operation over the full military temperature range of - 55·C to 
125·C. The 74ACT16652 is characterized for operation from -40·C to 85·C. 

rn . :e EPIC and Wldebus are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW docum8n1t contain information on producla ." 
In the formatl¥eor ptueof .CharacterIItIC ..... dothor_=:: ..... deoI:;::r .... _... T.EXAS ." 
re.vtI 1111 right to change or dIIconUnue th... product8 I II 
wllhoutnollce. NSTRUMENTS 

Copyright @ 1990, Texas Instruments Incorporated 
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INPUTS 

GAB GBA CAB CBA SAB 

L H HorL HorL X 
L H t t X 
X H t HorL X 
H H t t X 
L X HorL t X 
L L t t X 
L L X X X 
L L X HorL X 

H L HorL HorL H 

54ACT16652, 74ACT16652 
16·BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
TI0191-D3464, MARCH 1990 

FUNCTION TABLE 

DATAI/Ot 

SBA A1THRUA8 B1THRUB8 
OPERATION OR FUNCTION 

X Input Input Isolation 

X Input Input Store A and B Data 

X Input Unspecified Store A, Hold B 

X Input Output Store A in both registers 

X Unspecified Input Hold A, Store B 

X Output Input Store B in both registers 

L Output Input Real-Time B Data to A Bus 

H Output Input Stored B Data to A Bus 

H Output Output 
Stored A Data to B Bus and 

Stored B Data to A Bus 

t The data output functions may be enabled or dIsabled by various sIgnals at the GAB or GBA 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. 
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54ACT16652, 74ACT16652 
16·BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
03464, MARCH 1 99G-TI01 91 

'-.r-' 
GAB GBA CAB CBA SAB SBA 

L L X X X L 

REAL-TIME TRANSFER BUS B TO BUS A 

'-.r-' 
GAB GBA CAB CBA SAB SBA 

X H i X X X 
L X X t X X 
L H t t X X 

STORAGE FROM A, B OR A AND B 

'-.r-' 
GAB GBA CAB CBA SAB SBA 

H H X X L X 

REAL-TIME TRANSFER BUS A TO BUS B 

'-.r-' 
GAB GBA CAB CBA SAB SBA 

H L HorL HorL H H 

TRANSFER STORED DATA TO A OR B 

FIGURE 1. BUS TRANSFER DIAGRAM 
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logic symbolt 

A ---H....I:::. 3 EN1 [BA) 1GB 

10A B -L- 3 EN2 [AB) 

A 55 
54 

B-Z-
1CB 
1SBA 
1CA 
1SAB ~ 

C4 
05 

C6 
07 

54ACT16652, 74ACT16652 
16·BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-5TATE OUTPUTS 
TI0191-D3464, MARCH 1990 

,----Ab 2GBA 
2GA 

10EN8(BA) 
B~ 

30 
31 

B ----#-
2CBA 
2SBA 
2CA 
2SAB 

1A1 

1A2 

1A3 

1A4 

1M 

1A8 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A8 

2A7 

2A8 

--1L-

5 

J~ 
8 

9 

10 

12 

13 

14 

15 

1~ 
17~' 

19 

20 

21 

23 

24 

10 EN9(AB) 

C11 
G12 

C13 
G14 

... 
.. 1 

V1 

8D 7 

1 'i 

.. 1 
Va 

13D 14 

1 14 

.. 
5 .. ~" 5 1 

.. 1 
2V 

51 

49 

48 

47 

45 

44 

43 

42 
12 11D 

[1 12 1 
.. 1 

9V 
41 

40 

38 

37 

38 

34 

33 

1B1 

1B2 

1B3 

1B4 

1B5 

1B8 

1B7 

1B8 

2B1 

2B2 

2B3 

284 

2BS 

288 

281 

2B8 

t This symbol Is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
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54ACT16652, 74ACT16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03464, MARCH 1990-TI0191 

logic diagrams (positive logic) 

1GBA 

1 GAB 

1 CBA ........ ---+------------t >--+-..., 
1 SBA -"'"-----.-t------I .>o-...-<:t 
1 CAB 

1 SAB -"---t--i---Q >--.-01 

~---H >-..... -!-!-+_-JlEo 1B1 

1A2 -,,-6 -tH-
1A3 -'78 _ ..... 

~: """1:;-'-+1: :HI 7 CHANNELS IDENTICAL 1 :::; 
~:~ ~~:~=:::~I TO CHANNEL 1 ABOVE I:: : 
1A8 14 ~.L- __ , _________ ....J~. 43 

2GBA 

2 GAB 

2CBA~~--~---------~>---!-..., 

2 SBA -L-----t------Q~...--........ ....--, 
2 CAB 

2 SAB -"IL...--I--!-dl > ...... -<:1 

2A2 
2A3 
2M 
2M 
2AB 
2A7 
2A8 

~; ::,--
~ 7 CHANNELS IDENTICAL ~ ::iL:::J TO CHANNEL 1 ABOVE t::=:ii :: ::L __________ ~ 

1B2 
1B3 
1B4 
185 
1B8 
1B7 
188 

2B1 

2B2 
283 
2B4 
285 
288 
2B7 
288 
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54ACT16652, 74ACT16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH a-STATE OUTPUTS 
TI0191-03464, MARCH 1990 

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

Supply voltage range, VCC ........................................................ - 0.5 V to 7 V 
Input voltage range, VI (see Note 1) ....................................... -0.5 V to VCC + 0.5 V 
Output voltage range, Vo (see Note 1) .................................... -0.5 V to VCC + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vcc) ............................................ ± 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > VCC). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ± 50 mA 
Continuous output current, 10 (VO = 0 to VCC). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ± 50 mA 
Continuous currentthrough VCC or GND pins........................................... ±400 mA 
Storage temperature range ...................................................... - 65·C to 150·C 

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

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

recommended operating conditions 

54ACT16652 74ACTI6652 

MIN NOM MAX MIN NOM MAX UNIT 

vee Supply voltage (see Note 2) 4.5 5 5,5 4.5 5 5,5 V 

VIH High-level input voHage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

Vo Output voHage 0 Vee 0 Vce V 

IOH High-level output current 24 24 rnA 

IOL Low-level output current 24 24 rnA 

litlliv Input transition rise or fall rate 0 10 0 10 nsN 

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

NOTE 2: All Vee and GND pons must be connected to the proper voltage supply, 
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54ACT16652, 74ACT16652 
16·BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-8TATE OUTPUTS 
03464, MARCH 1990-TI0191 

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

TA - 25"C 54ACT18652 
PARAMETER TEST CONDITIONS Vee MIN TYP MAX MIN MAX 

4.5 V 4.4 4.4 
10H = -50 p.A 

5.5V 5.4 5.4 

4.5 V 3.94 3.94 
VOH 10H = -24 rnA 

5.5 V 4.94 4.94 

10H - -50 mAt 5.5 V 3.85 

10H = -75rnAt 5.5V 

4.5V 0.1 0.1 
10L = 50 "A 5.5 V 0.1 0.1 

4.5 V 0.36 0.5 
VOL 10L = 24mA 

5.5V 0.36 0.5 

10L - 50 rnAt 5.5V 1.65 

10L = 75 mAt 5.5V 

II I Control inputs VI - Vee or GND 5.5 V ±0.1 ±1 

10Z I A or B ports* Vo - Vee or GND 5.5 V ±0.5 ±10 

lee VI = VeeorGND,lO = 0 5.5V 8 160 

aICC' 
One input at 3.4 V, 

5.5V 0.9 1 
Other inputs at GND or Vee 

Ci I Control inputs VI = Vee or GND 5V 4.5 

eio I AorBports Vb - Vee or GND 5V 16 
t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 rns. 
* For 110 ports, the parameter 10Z includes the input leakage current. 

74ACT16652 
MIN MAX 
4.4 

5.4 

3.8 
4.8 

3.85 

0.1 

0.1 

0.44 
0.44 

1.65 

±1 

±5 

80 

1 

§ This is the increase in supply current for each input that is at one of the specified TIL voltage levels rather than 0 V to Vee. 

UNIT 

V 

V 

p.A 
p.A 
p.A 

rnA 

pF 

pF 
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54AC16657, 74AC16657 
16·81T TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND a·STATE OUTPUTS 

• Members of Texas Instruments Wldebus" 
Family 

• Packaged In Shrink Smail-Outline 300-mil 
Packages (SSOP) and 380-mll Fine-Pitch 
Ceramic Flat Packages Using 25-mil 
Center-to-Center Pin Spacings 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-,.,.m Process 

• 500-mA Typical Latch-Up Immunity at 125°C 

description 

The 'AC16657 contains two noninverting octal 
transceiver sections with separate parity 
generator/checker circuits and control signals. 
For either section, the transmit/receive input 
(H /R or 2T /R) determines the direction of 
data flow. When H/R (or 2T/R) is high, data 
flows from the 1 A (or 2A) port to the 18 (or 28) 
port (transmit mode); when H/R (or 2T/R) is 
low, data flows from the 18 (or 28) port to the 
1A (or 2A) port (receive mode). When the 
output-enable input 10E (or 20E) is high, both 
the 1 A (or 2A) and 18 (or 28) ports are in the 
high-impedance state. 

Odd or even parity is selected by a logic high 
or low level, respectively, on the 1 ODD/EVEN 
(or 20DD/EVEN) input. 1 PARITY (or 2PARITy) 
carries the parity bit value; it is an output from 
the parity generator I checker in the transmit 
mode and an input to the parity generator / 

TI0245-D3586, JUNE 1990 

54AC16657 ••• WD PACKAGE 
74AC16657 ••• DL PACKAGE 

(TOP VIEW) 

NC 
1 ERROR 

1T/R 
1 ODD/EVEN 
1 PARITY 
GND 
180 
181 
Vee 
182 
183 

lA4 184 
GND GND 
lA5 185 
lA6 186 
lA7 187 
2AO 280 
2Al 281 
2A2 282 
GND GND 
2A3 283 
2A4 284 
2A5 285 
Vee Vec 
2A6 286 
2A7 287 
GND GND 

2ERROR 2PARITY 
NC 20DD/EVEN 

20E ......... __ ...-2T/R 

checker in the receive mode. 3: 
In the transmit mode, after the 1A (or 2A) bus is polled to determine the number of high bits, 1 PARITY (or LU 
2PARITY) is set to the logic level that maintains the parity sense selected by the level at the 10DD/EVEN -> 
(or 20DD/EVEN) input. For example, if 10DD/EVEN is low (even parity selected) and there are five high LU 
bits on the 1 A bus, then 1 PARITY is set to the logic high level so that an even number of the nine total £E: 
bits (eight 1A-bus bits plus parity bit) are high. a.. 
In the receive mode, after the 18 (or 28) bus is polled to determine the number of high bits, the 1 ERROR 
(or 2ERROR) output logic level indicates whether or not the data to be received exhibits the correct parity .... 0 
sense. For example, if 10DD/EVEN is high (odd parity selected), 1 PARITY is high, and there are three 
high bits on the 18 bus, then 1 ERROR is low, indicating a parity error. S 

o 
EPIC and Widebus are trademarks of Texas Instruments Incorporated. £E: ~~~ __________________________ ~~~~~~~~~a.. 
PRODUCT PREViEW ........... contain Information on produels .., Copyright ® 1990, Texas Instruments Incorporated 
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54AC16657, 74AC16657 
16·81T TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND a-8TATE OUTPUTS 
03586, JUNE 1990-TI0245 

The 'AC16657 is packaged in Tl's shrink small-outline package, which provides twice the 110 pin count 
and functionality of a standard small-outline package in the same printed-circuit-board, 

The 54AC16657 is characterized over the full military temperature range of - 55·C to 125·C, The 
74AC16657 is characterized for operation from -40·C to 85·C, 

FUNCTION TABLE, EACH SECTION 

NUMBER OF A OR B INPUTS INPUT/OUTPUT OUTPUTS 
INPUTS THAT ARE HIGH OE T/R ODD/EVEN PARITY ERROR OUTPUT MODE 

0,2,4,6,8 L H H H Z Transmit 
L H L L Z Transmit 
L L H H H Receive 
L L H L L Receive 
L L L H L Receive 
L L L L H Receive 

1,3,5,7 L H H L Z TrensmH 
L H L H Z TrensmH 
L L H H L Receive 
L L H L H Receive 
L L L H H Receive 
L L L L L Receive 

DON'TeARE H X X Z Z Z 

~-------------------------------------
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logic symbolt 

54AC16657, 74AC16657 
16·81T TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3·STATE OUTPUTS 

lOE 
H/R 

1 ODD/EVEN 

20E 
2T/R 

20DD/EVEN 

lAO 

lAl 

lA2 

lA3 

lA4 

lA5 

lA6 

lA7 

2AO 

2Al 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

1 .. 
56 ... 

L 
55 

28 ... 
29 .. 

L 
30 

5 

L-
6 

8 

9 

10 

12 

13 

14 

15 

16 L 
17 

19 

20 

21 

23 

24 

TI0245-D3586, JUNE 1990 

G3 

3 EN1/3G5(REC} 

3 EN2(XMIT} 

N4 

G8 

8 EN6/8Gl0 (REC) 

8 EN7(XMIT} 

N9 , r 52 
Vl 

W 51 Zll 1 2V 

180 

181 
49 

182 
48 

183 
47 

184 
45 

185 
44 

186 
43 

187 
54 

11 2K t> 4,2 V 

~3 5 

1 PARITY 

4,1V 1 ERROR 
18 

42 
V6 

~41 Z21 1 7V 

280 

281 
40 

282 
38 

283 
37 

284 
36 

285 
34 

286 
33 

287 
31 

21 2K t> 9,7 V 

~26 10 

2PARITY 

9,6 V 2ERROR 
28 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
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54AC16657, 74AC16657 
16·BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3·STATE OUTPUTS 
03586, JUNE 1990-TI0245 

logic diagram, each transceiver (positive logic) 

T/R------------~~~ 

OE------------~~j 

AO~-------~-+_-+~t~~ 

Al-+~--------~--+_-+<~~~ 

A2-+~--------~--+_-+<~~~ 

A3-+TN-------~-+_-+<~~~B3 

A5-+~~----~-+_-+<~~~ 

A6-++H~~----~-+_-+<t~~ 

A7-+~+rM_-----+_-+<~~~ 

g ODD/EVEN -1t==t~J~~~£>l1-11-t-='L~c~r: PARITY 
~ ERROR 

"0 
::IJ 
rn 
~ 
rn 

~---------------------------------------
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54AC16657, 74AC16657 
16·BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3·STATE OUTPUTS 
TI0245-D3586, JUNE 1990 

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

Supply voltage range, Vee", .. ,.................................................. -0.5 V to 7 V 
Input voltage range, VI (see Note 1) . .. .. .. . .. . .. . .. . . . . . .. . . .. . . .. . . . .. .. . - 0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Note 1) .................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ............................................ ± 20 rnA 
Output clamp current, 10K (VO < 0 or Vo > Vee) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ± 50 rnA 
Continuous output current, 10 (Vo = 0 to Vee). . . .. . . . .. . .. . . . .. .. .. .. . . . .. . . . . . . . . . . .. . . ± 50 rnA 
Continuous current through Vee or GND pins ........................................... ± 500 rnA 
Storage temperature range ...................................................... - 65°C to 150°C 

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

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

recommended operating conditions 

54ACl6657 74ACl6657 

MIN NOM MAX MIN NOM MAX 
UNIT 

vee Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 V 

VCC = 3V 2.1 2.1 

VIH High·level input voltage Vee - 4.5 V 3.15 3.15 V 

VCC - 5.5V 3.85 3.85 

Vee - 3V 0.9 0.9 

VIL Low-level input voltage VCC - 4.5V 1.35 1.35 V 

Vee - 5.5V 1.65 1.65 

VI Input voltage 0 Vee 0 Vee V 

Vo Output voltage 0 VCC 0 VCC V 

Vee - 3V -4 -4 

IOH High-level output current VCC - 4.5 V -24 -24 mA 

VCC - 5.5V 24 24 

VCC - 3V 12 12 

IOL Low-level output current VCC - 4.5V 24 24 mA 

Vee - 5.5V 24 24 

allav Input transition rise or fall rate 0 10 0 10 nslV 

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

NOTE 2. All Vee and GND pins must be connected to the proper voltage power supply. 

;: 
UJ 
:; 
UJ 
a: Q. 
ti 
~ 
c o 
a: 

----------------------------------------------------Q. 
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54AC16657, 74AC16657 
16-81T TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3-8TATE OUTPUTS 
03586, JUNE 1990-TI0245 

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

TA = 25"C 54AC16657 
PARAMETER TEST CONDITIONS VCC MIN TYP MAX MIN MAX 

3V 2.9 2.9 

10H = -50,.A 4.5V 4.4 4.4 

5.5V 5.4 5.4 

10H - -4mA 3V 2.58 2.4 
VOH 4.5V 3.94 3.7 

10H = -24mA 
5.5V 4.94 4.7 

IOH - -50 mAt 5.5V 3.85 

10H = -75 mAt 5.5 V 

3V 0.1 0.1 

10l = SOil-A 4.5V 0.1 0.1 

5.5V 0.1 0.1 

10l = 12mA 3V 0.36 0.5 
VOL 4.5 V 0.36 0.5 

10l = 24 rnA 
5.5V 0.36 0.5 

10l - 50 mAt 5.5V 1.65 

10l - 75 mAt 5.5V 

II I Control inputs VI - VCC or GND 5.5V ±0.1 ±1 

10Z I A or B ports§ Vo = Vee or GND 5.5V ±0.5 ±10 

lee VI - VccorGND, 10 - 0 5.5V 8 160 

Ci I Control inputs VI - Vee or GND 5V 4.5 

Cio I A or B ports Vo = Vee or GND 5V 16 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t For 110 ports, the parameter 10Z includes the input leakage current. 

74AC16657 

MIN MAX 

2.9 

4.4 

5.4 
2.48 

3.8 

4.8 

3.85 

0.1 

0.1 

0.1 

0.44 

0.44 

0.44 

1.65 
±1 

±5 

80 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Note 3) 

FROM TO TA = 25°C 54AC16657 74AC16657 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tPlH 
AorB BorA 

tpHl 

tplH 
An PARITY 

tPHl 

tPlH 
ODD/EVEN PARITY,ERROR 

tPHl 
tPlH 

Bn ERROR 
tpHl 

tPlH 
PARITY EfiFiOO 

tpHl 

tPZH '()E An, Bn. PARITY or ERROR 
tPZl 

tPHZ 
bE An, Bn. PARITY or EfiFiOO 

tpLZ 

UNIT 

V 

V 

,.A 
,.A 
,.A 
pF 

pF 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

~-------------------------------------
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54AC16657, 74AC16657 
16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-STATE OUTPUTS 
TI0245-D3586, JUNE 1990 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Note 3) 

FROM TO TA = 25'C 54AC16657 74AC16657 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tPLH 
AorB BorA 

tPHL 

tPLH 
An PARITY 

tPHL 

tpLH 
ODD/EVEN PARITY,ERROR 

tPHL 

tPLH 
Bn ERROR 

tPHL 

tPLH 
PARITY ERROR 

tpHL 

tpZH 
OE An, Bn, PARITY or ERROR 

tpZL 

tPHZ 
OE An, Bn, PARITY or ERROR 

tPLZ 
NOTE 3, Load CIrCUIt and voltage waveforms are shown In Section 1. 

operating characteristics, Vee = 5 V, T A = 25°e 

PARAMETER TEST CONOITIONS 

Cpd Power dissipation capacitance per transceiver CL = 50 pF, f = 1 MHz 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

== UJ -> 
UJ 
a:: 
0. 
t
O 
::) 
C o 
a:: ___________________________________________________ 0. 
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54ACT16657, 74ACT16657 
16·BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3·STATE OUTPUTS 

• Members of Texas Instruments Wldebus'" 
Family 

• Packaged in Shrink Small-outline 30o-mll 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mll 
Center-to-Center Pin Spacings 

• 3-State Outputs Drive Bus Lines Directly 

• Inputs are TTL-Voltage Compatible 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-p,m Process 

• 500-mA Typical Latch-Up Immunity at 125°C 

description 

The 'ACT16657 contains two noninverting octal 
transceiver sections with separate parity 
generator f checker circuits and control signals. 
For either section, the transmit/receive input 
(1T fR or 2T fR) determines the direction of 
data flow. When 1T fR (or 2T fR) is high, data 
flows from !he 1A (or 2A) port to the 18 (or 28) 
port (transmit mode); when 1T fR (or 2T fR) is 
low, data flows from the 18 (or 28) port to the 
1A (or 2A) port (receive mode). When the 
output-enable input 10E (or 20E) is high, both 
the 1A (or 2A) and 18 (or 28) ports are in the 
high-impedance state. 

Odd or even parity is selected by a logic high 
or low level, respectively, on the 10DDfEVEN 
(or 20DDfEVEN) input. 1 PARITY (or 2PARITY) 
carries the parity bit value; it is an output from 
the parity generator f checker in the transmit 
mode and an input to the parity generatorf 
checker in the receive mode. 

TI0292-D3586, AUGUST 1990 

54ACT16657 , , , WD PACKAGE 
74ACT16657 ,., DL PACKAGE 

(TOP VIEW) 

10E 1 

NC 2 

1 ERROR 
GND 
1AO 
1A1 

lA4 
GND 
lAS 
1A6 
1A7 
2AO 
2Al 
2A2 
GND 
2A3 
2A4 
2A5 
Vee 
2A6 
2A7 
GND 

2ERROR 
NC 

1T/R 
1 ODD/EVEN 
1 PARITY 
GND 
180 
181 
Vee 
182 
183 
184 
GND 
185 
186 
187 
280 
281 
282 
GND 
283 
284 
285 
Vee 
286 
287 
GND 
2PARITY 
20DD/EVEN 

20E ~~"'=':'r'2T/R 

In the transmit mode, after the 1A (or 2A) bus is polled to determine the number of high bits, 1 PARITY (or 
2PARITy) is set to the logic level that maintains the parity sense selected by the level at the 10DDfEVEN 
(or 20DDfEVEN) input. For example, if 10DDfEVEN is low (even parity selected) and there are five high 
bits on the 1A bus, then 1 PARITY is set to the logic high level so that an even number of the nine total 
bits (eight 1 A-bus bits plus parity bit) are high. 

In the receive mode, after the 18 (or 28) bus is polled to determine the number of high bits, the 1 ERROR 
(or 2ERROR) output logic level indicates whether or not the data to be received exhibits the correct parity 
sense. For example, if 10DDfEVEN is high (odd parity selected), 1 PARITY is high, and there are three 
high bits on the 18 bus, then 1 ERROR is low, indicating a parity error. 

~ EPIC and Widebus are trademarks of T eXBS Instruments Incorporated. 

PRODUCT PREVIEW document8 contain Information on proclIctI .., 
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description (continued) 

54ACT16657, 74ACT16657 
16·BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3-8TATE OUTPUTS 
TI0292-03586, AUGUST 1860 

The 'ACT16657 is packaged in Tl's shrink small-outline package, which provides twice the 1/0 pin count 
and functionality of a standard small-outline package in the same printed-circuit-board. 

The 54ACT16657 is characterized over the full military temperature range of - 55·C to 125·C. The 
74ACT16657 is characterized for operation from -40·C to 85·C. 

FUNCTION TABLE, EACH SECTION 

NUMBER OF A OR B INPUTS INPUT fOUTPUT OUTPUTS 
INPUTS THAT ARE HIGH OE T fR ODD/EVEN PARITY ElOOm OUTPUT MODE 

0,2,4,6,8 L H H H Z Transm~ 

L H L L Z TransmH 
L L H H H Receive 
L L H L L Receive 
L L L H L Receive 
L L L L H Receive 

1,3,5,7 L H H L Z Transmit 
L H L H Z Transm~ 

L L H H L Receive 
L L H L H Receive 
L L L H H Receive 
L L L L L Receive 

DON'TeARE H X X Z Z Z 

3: 
1&.1 
:; 
1&.1 a:: 
a. 
I
U 
::» 
Q o a:: ____________________________________________________ a. 
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54ACT16657, 74ACT16657 
16·BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3-8TATE OUTPUTS 
03586, AUGUST 1990-TI0292 

logic symbolt 

leE 

H/R 

1 ODD/EVEN 

2eE 
2T/R 

20DD/EVEN 

lAO 

lAl 
lA2 

lA3 
lA4 

lA5 
lA6 

lA7 

2A0 

2Al 

2A2 
2A3 
2A4 

2A5 
2A6 
2A7 

1 

56 

L 
55 

28 .. 
29 

L 
30 

5 

L 
6 

8 

9 

10 

12 

13 

14 

15 

16 L 
17 

19 

20 

21 

23 

24 

G3 

3 EN1/3G5(REC) 

3 EN2(Xt.lIT) 

N4 

G8 

8 EN6/8Gl0(REC) 

8 EN7(Xt.lIT) 

N9 ., r 52 
VI 

~51 Zll 1 2V 

49 

48 

47 

45 

44 

43 

54 
11 2K I> 4,2V 

W3 
5 

4,lV 
18 

42 
V6 

W 41 Z21 1 7V 

40 

38 

37 

36 

34 

33 

9,7V 
31 

21 2K I> 

W 26 
10 

9,6V 
28 

"'U t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 

:a 
rn 
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rn 

180 

181 

182 

183 

184 

185 

186 

187 

1 PARITY 

1 ERROR 

280 

281 

282 

283 

284 

285 

286 

287 

2PARITY 

2ERROR 

~---------------------------------------
TEXAS ." 

INSTRUMENTS 
3-124 POST OFFICE BOX 656303 • DALLAS. TEXAS 75265 



54ACT16657, 74ACT16657 
16·BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND 3·STATE OUTPUTS 
TI0292-D35B6, AUGUST 1990 

logic diagram, each transceiver (positive logic) 

T/R 

Of 
AO 

Al 

A2 

A3 

A4 

AS 

A6 

A7 

ODD/EVEN 

~ 
~ ...".. 

..... .... 

.... ..... 

.... ..... 

..... 

..... 

..... 

..... 

..... 

..... 

..... ..... 

..... ..... 

p~ 

l...r ~BO 
..... n.-

l...r ~I 
Bl 

..... n.-
l..r ~I 

B2 

..... n.-
l...r ~I 

B3 

..... n.-
l..r ~I 

B4 

..... 
~ 

l...r ~I 
B5 

..... n.-
l...r ~I 

B6 

..... n.-

...r ~I 
B7 

..... 

...... 

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

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

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

....... ~.J--.... 

....... 

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

.!3:>-

TEXAS • 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

L~ to .- 1:C .... 

PARITY 

ERROR 

3-125 

;: 
LLI -> 
LLI 
a: 
D. 
.... 
0 
:::» c 
0 a: 
D. 



." 
:D o 
C 
C o 
-I 
." 
:D m 
< -m 

54ACT16657, 74ACT16657 
16-81T TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3-8TATE OUTPUTS 
03586, AUGUST 199G-TI0292 

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

Supply voltage range, Vee ........................................................ - 0.5 V to 7 V 
Input voltage range, VI (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Note 1) .................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ............................................ ± 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ± 50 mA 
Continuous output current, 10 (Vo = 0 to Vee). . . . . . .. .. .. . . . .. . .. . .. .. .. . . .. . . . . . . .. . . .. ± 50 mA 
Continuous current through Vee or GND pins ........................................... ± 500 mA 
Storage temperature range ...................................................... - 65°C to 150°C 

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

NOTE 1: The input and output voltsge ratings may be exceeded H the input and output current ratings are observed. 

recommended operating conditions 

54ACT16657 74ACT16657 

MIN NOM MAX MIN NOM MAX 
UNIT 

vee Supply voltsge (see Note 2) 3 5 5.5 3 5 5.5 V 

Vee - 3V 2.1 2.1 

VIH High-level input voltsge Vee - 4.5V 3.15 3.15 V 

Vee - 5.5V 3.85 3.85 

Vee - 3V 0.9 0.9 

VIL Low-level input voltage Vee = 4.5V 1.35 1.35 V 

Vee - 5.5V 1.65 1.65 

VI Input voltsge 0 Vee 0 Vee V 

Vo Output voHage 0 Vee 0 Vee V 

Vee - 3V 4 4 

IOH High-level output current Vee - 4.5 V -24 -24 rnA 

Vee = 5.5V -24 -24 

Vee - 3V 12 12 

IOL Low-level output current Vee - 4.5 V 24 24 mA 

Vee = 5.5V 24 24 

AtlAv Input transHion rise or fall rate 0 10 0 10 nsN 

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

NOTE 2: All Vee and GND pins must be connected to the proper voltsge power supply . 

~--------------------------~---------
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54ACT16657, 74ACT16657 
16-BIT TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 

AND ~TATE OUTPUTS 
TI0292-03586. AUGUST 1990 

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

TA - 25"C 54ACT18857 
PARAMETER TEST CONDITIONS VCC MIN TYP MAX MIN MAX 

3V 2.9 2.9 

10H = -50 "A 4.5 V 4.4 4.4 

5.5 V 5.4 5.4 

10H - -4mA 3V 2.58 2.4 
VOH 4.5 V 3.94 3.7 

10H = -24mA 
5.5 V 4.94 4.7 

10H - -50mAt 5.5V 3.85 

10H - -75 mAt 5.5V 

3V 0.1 0.1 

10L = 50 ILA 4.5V 0.1 0.1 

5.5V 0.1 0.1 

10L = 12mA 3V 0.36 0.5 
VOL 4.5 V 0.36 0.5 

10L = 24mA 
5.5 V 0.36 0.5 

10L - 50 mAt 5.5 V 1.65 

10L -75mAt 5.5 V 

II I Control inputs VI - Vee or GND 5.5 V ±0.1 ±1 

10Z I A or B portsl Vo - Vee or GND 5.5 V ±0.5 ±10 

ICC VI- VeeorGND.IO - 0 5.5 V 8 160 

Ci I Control inputs VI - Vee or GND 5V 4.5 

Cio I AorB ports Vo - VCC or GND 5V 16 
t Not more than one output should be tested at a time. and the duration of the test should not exceed 10 ms. * For 110 ports, the parameter 10Z includes the input leskage current. 

74ACT18857 
MIN MAX UNIT 

2.9 

4.4 

5.4 
2.48 

3.8 
V 

4.8 

3.85 

0.1 

0.1 

0.1 

0.44 

0.44 
V 

0.44 

1.65 

±1 "A 
±5 "A 
80 /LA 

pF 

pF 

3= 
LIJ 
:> 
LIJ a:: 
~ 

l3 
:::l 
C o a:: 

----------------------------------------------------~ TEXAS ." 
INSTRUMENlS 

POST OFFICE BOX 656303 • DALLAS. TEXAS 75265 3-127 



." 

54ACT16657, .74ACT16657 
16-81T TRANSCEIVERS WITH PARITY GENERATORS/CHECKERS 
AND 3-8TATE OUTPUTS 
03586. AUGUST 199G-TI0292 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Note 3) 

FROM TO TA = 25"C 54ACT16657 74ACT16657 
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN 

tPLH 
AorB BorA 

tPHL 
tpLH 

An PARITY 
tPHL 
tpLH 

ODD/EVEN PARITY. ERROR 
tPHL 

tPLH 
Bn ERROR 

tPHL 
tPLH 

PARITY ERROR 
tPHL 
tPZH ill: An. Bn. PARITY or ERROR 
tPZL 
tPHZ ill: An. Bn. PARITY or i:RIIDR 
tpLZ 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Note 3) 

MAX 

FROM TO TA = 25"C 54ACT16657 74ACT16657 
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tPLH 
AorB BorA 

tpHL 

tPLH 
An PARITY 

tpHL 

tpLH 
ODD/EVEN PARITY.ERROR 

tPHL 
tpLH 

Bn ERROR 
tPHL 
tpLH 

PARITY ERROR 
tPHL 
tpZH 

ill: An. Bn. PARITY or ERROR 
tpZL 

tPHZ C5E An. Bn. PARITY or ~ 
tpLZ 

NOTE 3. Losd ClrcuH and voltsge waveforms are shown in Section 1 . 

:a operating characteristics, Vee = 5 V, T A = 25°e 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

()r---------------~P~A~RA~M=ET=E=R~--------------~-----=TE~S=T~C~O~N=D=IT~IO~N=S-----r~=-~~~ 
Cr-----~----~~~----o=====~r---~~~~--~--~~ 

C Cpd Power dissipation capacitance per transceiver CL = 50 pF. f = 1 MHz 

~ 
." 
:D 
m 
< -m 

~---------------------------------------
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54AC16821 , 54ACT16821 
74AC16821, 74ACT16821 

20·BIT O·TYPE FLlP·FLOPS WITH 3·STATE OUTPUTS 

• Members of Texas Instruments Wldebus'" 
Family 

• Packaged in Shrink Small-Outline 30D-mil 
Packages (SSOP) and 3aO-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mil 
Center-to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-8tate Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-JLm Process 

• 50D-mA Typical Latch-Up Immunity at 125°C 

description 

The • AC16821 and • ACT16821 are noninverting 
20-bit D-type flip-flops composed of two 10-bit 
sections with separate control signals. For 
either 10-bit flip-flop section. the data present 
at the corresponding D inputs is stored in the 
flip-flops on the rising edge of the clock input 
(1CLK or 2CLK) and appears on the 
appropriate Q outputs if the output enable 1 OE 
(or 20E) is low. If 10E (or 20E) is high, the 
outputs are in the high-impedance state. 1 OE 
(or 20E) does not affect the operation of the 
flip-flops. Previously stored data can be 
retained or new data can be entered while the 
outputs are in the high-impedance state. 

FUNCTION TABLE, EACH SECTION 

INPUTS 
ClK OE FLIP-FLOP DATA QOUTPUTS 

t H Current D Data Z 

L H Previous D Data Z 

t L Current D Data Current D Data 
L L Previous D Data Previous D Data 

TI0252-03575. JUNE 1990 

54AC16821, 54ACT16821 ••• WD PACKAGE 
74AC16821, 74ACT16821 ••• Dl PACKAGE 

(TOP VIEW) 

lCLK 
101 
102 
GNO 
103 
104 
Vee 
105 
106 
107 
GNO 

108 108 
109 109 

1010 1010 
201 201 
202 202 
203 203 
GNO GNO 
204 204 
205 205 
206 206 
Vee Vec 
207 207 
208 208 
GNO GNO 
209 209 

2010 2010 
20£ 2CLK 

3= 
I.LI 
:> 
I.LI 
a: a. 
t
O 
::) 
C o 
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54AC16821 , 54ACT16821 
74AC16821, 74ACT16821 
20-81T D·TYPE FLlp·FLOPS WITH 3·STATE OUTPUTS 
03575. JUNE 199C>-TI0252 

The 74AC16821 and 74ACT16821 are packaged in Tl's shrink small-outline package (SSOP) with 2S-mil 
center-to-center pin spacings. This package provides twice the 1/0 pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The 'AC16821 has CMOS-compatible input thresholds. The 'ACT16821 has TIL-compatible input 
thresholds. 

The S4AC16821 and S4ACT16821 are characterized over the full military temperature range of -SS·C to 
12S·C. The 74AC16821 and 74ACT16821 are characterized for operation from -4O"C to 8S·C. 

logic diagram (positive logic) 

1 OE -----a .__---, 

1 ClK 

101 
lDl"';"';'--+--I 

TO 9 OTHER CHANNELS 

2 OE _2 ... 8 ___ -a .__---, 

2ClK 

201 
2Dl";";;--+--I 

'----.,vr---' 

TO 9 OTHER CHANNELS 

~---------------------------------------
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54AC16822, 54ACT16822 
74AC16822, 74ACT16822 

20-BIT O-TYPE FLIP-FLOPS WITH 3-STATE OUTPUTS 

• Members of Texas Instruments Widebus" 
Family 

• Packaged in Shrink Smail-Outline 300-mil 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mll Center
to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-,...m Process 

• 500-mA Typical Latch-Up Immunity at 125°C 

description 

The 'AC16822 and 'ACT16822 are inverting 
20-bit D-type flip-flops composed of two 10-bit 
sections with separate control signals. For 
either 10-bit flip-flop section, the inverse of the 
data present at the corresponding D inputs is 
stored in the flip-flops on the rising edge of the 
clock input (1 ClK or 2ClK) and appears on the 
appropriate Q outputs if the output enable 1 OE 
(or 20E) is low. If 10E (or 20E) is high, the 
outputs are in the high-impedance state. 1 OE 
(or 20E) does not affect the operation of the 
flip-flops. Previously stored data can be 
retained or new data can be entered while the 
outputs are in the high-impedance state. 

FUNCTION TABLE, EACH SECTION 

INPUTS 

ClK OE FLIP-FLOP DATA QOUTPUTS 

t H Current D Data Z 

L H Previous D Data Z 

t L Current D Data Inverse of Current D Data 

L L Previous D Data Inverse of Previous D Data 

T10253-D3576, JUNE 1990 

54AC18822, 54ACT18822 ••• WD PACKAGE 
74AC18822, 74ACT16822 ••• Dl PACKAGE 

(TOP VIEW) 

lClK 
101 
102 
GNo 
103 
104 
VCC 

105 
106 

107 107 
GNo GNo 
108 108 
109 109 

1010 1010 
201 201 
202 202 
203 203 
GNo GNo 
204 204 
205 205 
206 206 
Vcc Vee 
207 207 
208 208 
GNo GNo 
209 209 

2010 2010 
20E ....... __ ......... 2CLK 

;: 
w 
:> w a:: a. 
Io 
:::;) 
c o 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. £:t __________________________________ ~~~~~------__ a. 
Copyright ® 1990, Texas Instruments Incorporated PRODUCT PREVlEW __ Inf ..... tIon on products 

.. 1ho_ordOllllnphuoof_ont.Characlerlotlc 
data and other apeciftcaffOrllare ~ goala. TelllllllbUmentl 
rnerYft the right to change or dltcOntl.... these products _ ....... TEXAS ." 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 3-131 



"'0 
%I o 
C 
c: 
~ 
"'0 
%I 
m 
S 
m 

54AC16822, 54ACT16822 
74AC16822, 74ACT16822 
2O·81T O·TYPE FLlp·FLOPS WITH a·STATE OUTPUTS 
03576, JUNE 1990-TI0253 

The 74AC16822 and 74ACT16822 are packaged in Tl's shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings, This package provides twice the liD pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The 'AC16822 has CMOS-compatible input thresholds. The 'ACT16822 has TIL-compatible input 
thresholds. 

The 54AC16822 and 54ACT16822 are characterized over the full military temperature range of -55°C to 
125°C. The 74AC16822 and 74ACT16822 are characterized for operation from -40°C to 85°C. 

logic diagram (positive logic) 

lOE-----a 

1 ClK 

lQl 

'----..,'V,.----' 

TO 9 OTHER CHANNELS 

20E _2_8 ___ -a 

2ClK 

2Ql 
2iil"';';;--+~ 

'------.,v,.----' 

TO 9 OTHER CHANNELS 

~-------------------------------------
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54AC16823, 54ACT16823 
74AC16823, 74ACT16823 

18·BIT D·TYPE FLlp·FLOPS WITH 3·STATE OUTPUTS 

• Members of Texas Instruments Wldebus" 
Family 

• Packaged in Shrink Small·Outline 300-mll 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mil Center
to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-8tate Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
Minimizes High-8peed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-p.m Process 

• 500-mA Typical Latch-Up Immunity at 125°C 

description 

The 'AC16823 and 'ACT16823 are nonin
verting 18-bit Ootype flip-flops composed of two 
9-bit sections with separate control signals. For 
either 9-bit flip-flop section, if the clock enable 
(1 CLKEN or 2CLKEN) is low, the data present 
at the corresponding 0 inputs is stored in the 
flip-flops on the rising edge of 1CLK (or 2CLK). 

TI0254-D3577, JUNE 1990 

54AC16823, 54ACT16823 ••• WD PACKAGE 
74AC16823, 74ACT16823 ••• Dl PACKAGE 

(TOP VIEW) 

106 
GNO 
107 
108 
109 
201 
202 
203 
GNO 
204 
205 
206 
Vee 
207 
208 

lCLK 
lCLKEN 
101 
GNO 
102 
103 
Vee 
104 
105 
106 
GNO 
107 
108 
109 
201 
202 
203 
GNO 
204 
205 
206 
Vee 
207 
208 

When 1CLKEN (or 2CLKEN) is high, the flip- GNO GNO 
flops retain their previously stored values. 209 209 
Taking 1 CLR (or 2CLR) low asynchronously 20E 2CLKEN 
clears the corresponding flip-flops. 2CLR 2CLK 

When the output enable (10E or 20E) is low, the corresponding Q outputs are active (high or low logic 
levels). When 10E (or 20E) is high, the corresponding outputs are in the high-impedance state. 10E (or 
20E) does not affect the internal operation of the flip-flops: previously stored data can be retained or new 
data can be entered while the outputs are in the high-impedance state. 

FUNCTION TABLE, EACH SECTION 

INPUTS 

CiJI ClKEN ClK OE FLIP-FLOP DATA QOUTPUTS 

L X X L L L 

H H X L Previous D Data Previous D Data 
H X L L Previous D Data Previous D Data 
H L i L Current D Data Current D Data 
H H X H Previous D Data Z 

H X L H Previous D Data Z 

H L i H Current D Data Z 

;: 
IIJ 
:> 
IIJ a: Q. 
~ 
::) 
C o 
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54AC16823, 54ACT16823 
74AC16823, 74ACT16823 
18-81T D-TYPE FLIP-FLOPS WITH 3-STATE OUTPUTS 
03577, JUNE 1990-T10254 

The 74AC16823 and 74ACT16823 are packaged in TI's shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the 1/0 pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The 'AC16823 has CMOS-compatible input thresholds. The 'ACT16823 has TIL-compatible input 
thresholds. 

The 54AC16823 and 54ACT16823 are characterized over the full military temperature range of - 55·C to 
125·C. The 74AC16823 and 74ACT16823 are characterized for operation from - 40"C to 85·C. 

logic diagram (positive logic) 

10E 2 

1ClR -~---ooOJJ >---, 

1 ClK ....;;;.;::..---.... 

1 D1_5;.;4~-+--I 

. 

3 
>--1--1Q1 

TO 8 OTHER CHANNELS 

20E..;2;,;7------------0I 

2CLR ..;2;,;8~ ___ ooOJJ 

2ClK "";;;';::"---..1 

42 +--+-+ 
2D1--~-+--I 

15 
>-~--2Q1 

TO 8 OTHER CHANNELS 
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54AC16824, 54ACT16824 
74AC16824, 74ACT16824 

18-81T OoTYPE FLIP-FLOPS WITH 3-STATE OUTPUTS 

• Members of Texas Instruments Widebus'" 
Family 

• Packaged in Shrink Small-Outline 300-mil 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mil 
Center-to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-/Lm Process 

• 500-mA Typical Latch-Up Immunity at 125°C 

description 

The 'AC16824 and 'ACT16824 are inverting 
18-bit D-type flip-flops composed of two 9-bit 
sections with separate control signals. For 
either 9-bit flip-flop section, if the clock enable 
(1 CLKEN or 2CLKEN) is low, the inverse of the 
data present at the corresponding D inputs is 
stored in the flip-flops on the riSing edge of 
1CLK (or 2CLK). When 1CLKEN (or 2CLKEN) 
is high, the flip-flops retain their previously 
stored values. Taking 1 CLR (or 2CLR) low 
asynchronously clears the corresponding flip-
flops. 

TI0255-D357B. JUNE 1990 

54AC16824, 54ACT16824 ••• WD PACKAGE 
74AC16824, 74ACT16824 •.• DL PACKAGE 

(TOP VIEW) 

lCLK 
lCLKEN 

101 
GND 
102 
103 
Vcc 
104 
105 

106 106 
GND GND 
107 107 
108 108 
109 109 
201 201 
202 202 
203 203 
GND GND 
204 204 
205 205 
206 206 
Vcc Vcc 
207 207 
208 208 
GND GND 
209 209 
20E 2CLKEN 

2CLR '-t.::=--....::.;,,....2CLK 

When the output enable (1 OE or 20E) is low, the corresponding Q outputs are active (high or low logic 
levels). When 10E (or 20E) is high, the corresponding outputs are in the high-impedance state. 10E (or 
20E) does not affect the internal operation of the flip-flops: previously stored data can be retained or new 
data can be entered while the outputs are in the high-impedance state. 

FUNCTION TABLE, EACH SECTION 

INPUTS 

CLR CLKEN ClK OE 
FLIP-FLOP DATA QOUTPUTS 

L X X L L L 

H H X L Previous 0 Data Inverse of Previous 0 Data 

H x L L Previous 0 Data Inverse of Previous 0 Data 

H L i L Current 0 Data Inverse of Current 0 Data 

H H X H Previous 0 Data Z 

H X L H Previous 0 Data Z 

H L i H Current 0 Data Z 

~ 
LLI 
5> 
LLI 
a: 
D. 

b 
::l 
C o 
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54AC16824, 54ACT16824 
74AC16824, 74ACT16824 
18·BIT O·TYPE FLlp·FLOPS WITH a·STATE OUTPUTS 
0357~. JUNE 1990-TI0255 

The 74AC16824 and 74ACT16824 are packaged in Tl's shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The 'AC16824 has CMOS-compatibleinput thresholds. The 'ACT16824 has TTL-compatible input 
thresholds. 

The 54AC16824 and 54ACT16824 are characterized over the full military temperature range of -55·C to 
125·C. The 74AC16824 and 74ACT16824 are characterized for operation from -40·C to 85·C. 

logic diagram (positive logic) 
_2 
10E------------------------~~ 
_1 

1 CLR ----------<lI )_-..., 

56 
lCLK --------' 

3 
101 ------+--+-a >---+--IQl 

'--------...vr-----' 
TO 8 OTHER CHANNELS 

_ 27 
20E------------------------~a 
_ 28 

2CLR ----------G ~--.., 

29 
2CLK -------' 

42 15 
201 -----+--+-a >---+--2Ql 

TO 8 OTHER CHANNELS 

~---------------------------------------
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54AC16827, 54ACT16827 
74AC16827, 74ACT16827 

20·BIT BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

• Members of Texas Instruments Wldebus" 
Family 

• Packaged In Shrink Small-Outline 300-mil 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mll Center
to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-/Lm Process 

• 500-mA Typical Latch-Up Immunity at 125°C 

description 

The 'AC16827 and 'ACT16827 are noninverting 
20-bit buffers composed of two 10-bit sections 
with separate output-enable signals. For either 
1 O-bit buffer section, the two output enable 
inputs (lGl and lG2 or 2Gl and 2G2) must 
both be low for the corresponding Y outputs to 
be active. If either output-enable input is high, 
the outputs of that 10-bit buffer section are in 
the high-impedance state. 

The 74AC16827 and 74ACT16827 are pack
aged in TI's shrink small-outline package 
(SSOP) with 25-mil center-to-center pin 
spacings. This package provides twice the 110 
pin count and functionality of a standard small
outline package in the same printed-circuit
board area. 

The 'AC16827 has CMOS-compatible input 
thresholds. The 'ACT16827 has TTL
compatible input thresholds. 

The 54AC16827 and 54ACT16827 are 
characterized over the full military temperature 
range of -55·C to 125·C. The 74AC16827 and 
74ACT16827 are characterized for operation 
from - 40·C to 85·C. 

TI0268-D3544, JUNE 1990 

54AC16B27, 54ACT16B27 ••• WD PACKAGE 
74AC16B27, 74ACT18B27 ••• DL PACKAGE 

(TOP VIEW) 

GND 

IG2 
IAI 
IA2 
GND 
IA3 
1M 
VCC 
lAS 
IA6 

1Y7 1A7 
GND GND 
IYB lAB 
IY9 IA9 

IYIO IAIO 
2YI 2AI 
2Y2 2A2 
2Y3 2A3 
GND GND 
2Y4 2A4 
2YS 2AS 
2Y6 2A6 
VCC VCC 
2Y7 2A7 
2YB 2AB 
GND GND 
2Y9 2A9 

2YIO 2AIO 
2G1 '-L;;;;.........;;;;,I-' 2G2 

logic diagram (positive logic) 

I G1 _''--..rr_ 
lG2 56 

>-_1----:2:;..., YI 

TO 9 OTHER CHANNELS 

2G 1 -=-<:)1"""' 

2G2---....---_ 

>-_I--......:..'5:;...2YI 

TO 9 OTHER CHANNELS 

3: 
LLI -> 
LLI 
a: 
£L 
Io 
:::) 
c o 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. a: __________________________________ ~~~~~--~~£L 

PRODUCI'PAEYIEWd ......... conIaInlnlormatianonproducls ." Copyright ® 1990, Texas Instruments Incorporated 
In""'_ord_p/la8eof~Cbara_ ~ 
=":,~=:.og:..!.~ ... ""::'o:: TEXAS 
wIIhoutn-. INSTRUMENTS 

POST OFFICE BOX 855303 • DALLAS. TEXAS 15265 3-137 



"0 
lJ o 
C 
c: o 
-I 
"0 
lJ m 
~ 

54AC16828, 54ACT16828 
74AC16828, 54ACT16828 

20-BIT BUFFERS AND LINE DRIVERS WITH a-8TATE . OUTPUTS 

• Members of Texas Instruments Widebus" 
Family 

• Packaged In Shrink Small-Outllne 30o-mll 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mll Center
to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-~m Process 

• 500-mA Typical Latch-Up Immunity at 125°C 

description 

The I AC16828 and I ACT16828 are inverting 
20-bit buffers composed of two 10-bit sections 
with separate output-enable signals. For either 
1 O-bit buffer section, the two output enable 
inputs (1<31 and 1<32 or 2<31 and 2(32) must 
both be low for the corresponding Y outputs to 
be active. If either output-enable input is high, 
the outputs of that 1 O-bit buffer section are 
placed into the high-impedance state, 

The 74AC16828 and 74ACT16828 are pack
aged in TI's shrink small-outline package 
(SSOP) with 25-mil center-to-center pin 
spacings. This package provides twice the 110 
pin count and functionality of a standard small
outline package in the same printed-circuit
board area. 

The 'AC16828 has CMOS-compatible input 
thresholds. The 'ACT16828 has TTL
compatible input thresholds. 

The 54AC16828 and 54ACT16828 are 
characterized over the full military temperature 
range of -55·C to 125·C. The 74AC16828 and 
74ACT16828 are characterized for operation 
from - 40·C to 85·C. 

TI0269-03545, JUNE 1990 

54AC16828, 54ACTI6828 ••• WD PACKAGE 
74AC16828, 74ACTI6828 ..• DL PACKAGE 

(TOP VIEW) 
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logic diagram (positive logic) 
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~ EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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54AC16833, 54ACT16833 
74AC16833, 74ACT16833 

DUAL 8·BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

• Members of Texas Instruments Widebus" 
Family 

• Packaged In Shrink Small-outline 30G-mil 
Packages (SSOP) and 380-mll Fine-Pitch 
Ceramic Flat Packages Using 25-mll Center
to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-/Lm Process 

• 50G-mA Typical Latch-up Immunity at 125°C 

description 

The 'AC16833 and 'ACT16833 contain two 
noninverting 8-bit to 9-bit parity bus 
transceivers. For each transceiver, when data 
is transmitted from the A bus to the B bus, an 
odd-parity bit is generated and output on the 
parity 110 pin (1 PARITY or 2PARITy). When 
data is transmitted from the B bus to the A bus, 
1 PARITY (or 2PARITY) is configured as an 
input and combined with the B input data to 
generate an active-low error flag if odd parity is 
not detected. 

TI0270-D3546, JUNE 1990 

54AC16833, 54ACT16833 ,., WD PACKAGE 
74AC16833, 74ACT16833 ••• DL PACKAGE 

(TOP VIEW) 
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The error output (1 ERR or 2ERR) is configured as an open-collector output. The B-to-A parity error flag is 
clocked into lERR (or 2ERR) on the low-to-high transition of lClK (or 2ClK). 1ERR (or 2ERR) is cleared 
(set high) by taking the clear input lClR (or 2ClR) low. 

The 74AC16833 and 74ACT16833 are packaged in TI's shrink small-outline package (SSOP) with 2S-mil 
center-to-center pin spacings. This package provides twice the 1/0 pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 3= 
The ' AC16833 has CMOS-compatible input thresholds. The 'ACT16833 has TTL-compatible input UJ 
thresholds. :;: 

The 54AC16833 and 54ACT16833 are characterized over the full military temperature range of - SS·C to UJ 
12S·C. The 74AC16833 and 74ACT16833 are characterized for operation from -40"C to 8S·C. a: 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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54AC16833, 54ACT16833 
74AC16833, 74ACT16833 
DUAL 8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 
03546, JUNE 199D-TI0270 

logic diagram, each transceiver (positive logic) 
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54AC16834, 54ACT16834 
74AC16834, 74ACT16834 

DUAL 8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

• Members of Texas Instruments Wldebus" 
Family 

• Packaged In Shrink Small-Outline 300-mil 
Packages (SSOP) and 3BO-mll Fine-Pitch 
Ceramic Flat Packages Using 25-mil Center
to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-/Lm Process 

• 500-mA Typical Latch-Up Immunity at 125·C 

description 

The 'AC16834 and 'ACT16834 contain two 
inverting 8-bit to 9-bit parity bus transceivers. 
For each transceiver, when data is transmitted 
from the A bus to the B bus, an odd-parity bit is 
generated and output on the parity I/O pin 
(1 PARITY or 2PARITY). When data is 
transmitted from the B bus to the A bus, 
1 PARITY (or 2PARITy) is configured as an 
input and combined with the B input data to 
generate an active-low error flag if odd parity is 
not detected. 

TI0271-D3S47. JUNE 1990 

54AC16834, 54ACT16834 _ •• WD PACKAGE 
74AC16834, 74ACT16834 ••• DL PACKAGE 

(TOP VIEW) 
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The error output (1 ERR or 2ERR) 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 1CLK (or 2CLK). 1ERR (or 2ERR) is cleared 
(set high) by taking the clear input 1CLR (or 2CLR) low. 

The 74AC16834 and 74ACT16834 are packaged in Tl's shrink small-outline package (SSOP) with 2S-mil 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 3: 
The 'AC16834 has CMOS-compatible input thresholds. The 'ACT16834 has TTL-compatible input UJ 
thresholds. s: 
The S4AC16834 and S4ACT16834 are characterized over the full military temperature range of - SsoC to UJ 
12SoC. The 74AC16834 and 74ACT16834 are characterized for operation from -40·C to 8S·C. a: 

a.. 
I
o 
::» 
c o 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. a: ~~~ __________________________ ~~~~~~~~~a.. 
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54AC16834, 54ACT16834 
74AC16834, 74ACT16834 
DUAL 8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 
03547, JUNE 1990-TI0271 

logic diagram, each transceiver (positive logic) 
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SN54AC/ACT16841, SN74AC/ACT16841 
20·BIT D·TYPE LATCHES WITH 3·STATE OUTPUTS 

• Members of Texas Instruments Widebus'· 
Family 

• Packaged In Shrink Small-Outline 300-mll 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mil Center
to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-p.m Process 

• 500-mA Typical Latch-Up Immunity at 125°C 

description 

The S4AC/ACT16841 and 74AC/ACT16841 
are noninverting 20-bit Ootype latches com
posed of two 10-bit sections, Separate control 
signals are provided for each 10-bit section. 

For each 10-bit section, when the enable input 
(1C or 2C) is low, the latches are placed into 
the storage mode. In contrast, when (1C or 2C) 
is high, the latches are transparent. In this 
mode, the data present at the 10 (or 20) inputs 
is transmitted to the 10 (or 20) outputs if 10E 
(or 20E) is low. If 10E (or 20E) is high, the 
corresponding outputs are in the high-
impedance state. 

TI0272-03548, JUNE 1990 

74AC/ACT16841 .,' DL PACKAGE 
54AC/ACT16841 ." WD PACKAGE 

(TOP VIEW) 
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The 74AC16841 and 74ACT16841 are packaged in TI's shrink small-outline package (SSOP) with 2S-mil 
center-to-center pin spacings. This package provides twice the 1/0 pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The 'AC16841 has CMOS-compatible input thresholds. The 'ACT16841 has TTL-compatible input;: 
thresholds. LLI 
The S4ACI ACT16841 is characterized over the full military temperature range of - SS·C to 12S·C. The :;; 
74AC/ACT16841 is characterized for operation from -40·C to 8S·C. LLI 

a: 
Il. 
I
o 
::l 
C o 
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SN54AC/ACT16841, SN74AC/ACT16841 
20·81T O·TYPE LATCHES WITH a·STATE OUTPUTS 

03548, JUNE 1990-TI0272 

logic diagram (positive logic) 

lC 

>--t-...;2=- 1 Q 1 

, 101 -::50;:;5_-+---1 

TO 9 OTHER CHANNELS 

2~~2~8 ______ ~ 

2C 

>--t--,-15=- 2Ql 

201 -.-:4",,2_-+---1 

TO 9 OTHER CHANNELS 

~-------------------------------------TEXAS ." 
INSTRUMENTS 

3-144 POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



54AC16842, 54ACT16842 
74AC16842, 74ACT16842 

20·81T O·TYPE LATCHES WITH 3·STATE OUTPUTS 

• Members of Texas Instruments Widebus'" 
Family 

• Packaged In Shrink Smail-Outline 300-mll 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mil Center
to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-,...m Process 

• 50o-mA Typical Latch-Up Immunity at 125°C 

description 

The / AC16842 and / ACT16842 are inverting 
20-bit D-type latches composed of two 10-bit 
sections with separate control signals. For each 
10-bit section, when the enable input lC (or 
2C) is low, the latches are in the storage mode. 
In contrast, when lC (or 2C) is high, the 
latches are transparent. In this mode, the 
inverse of the data present at the 1 D (or 2D) 
inputs is transmitted to the 10 (or 20) outputs 
if 10E (or 20E) is low. If 10E (or 20E) is high, 
the corresponding outputs are in the high
impedance state. 

TI0273-03549, JUNE 1990 

54AC16842, 54ACT16842 ••• WD PACKAGE 
74AC16842, 74ACT16842 ••• DL PACKAGE 

(TOP VIEW) 
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The 74AC16842 and 74ACT16842 are packaged in TI's shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the 1/0 pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The 'AC16842 has CMOS-compatible input thresholds. The 'ACT16842 has TTL-compatible input 
thresholds. ;: 

The 54AC16842 and 54ACT16842 are characterized over the full military temperature range of - 55·C to LLI 
125°C. The 74AC16842 and 74ACT16842 are characterized for operation from -40·C to 85·C. :;: 

LLI 
~ Q. 
.... 
o 
~ 
Q 
o 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. ~ 
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54AC16842, 54ACT16842 
74AC16842, 74ACT16842 
20-81T 0-TYPE LATCHES WITH 3-STATE OUTPUTS 
03549, JUNE 1990-TI0273 

logic diagram (positive logic) 
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54AC16843, 54ACT16843 
74AC16843, 74ACT16843 

18·81T O·TYPE LATCHES WITH 3·STATE OUTPUTS 

• Members of Texas Instruments Widebus'" 
Family 

• Packaged In Shrink Small-Outline 300-mil 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mil Center
to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-p.m Process 

• 500-mA Typical Latch-Up Immunity at 125°C 

description 

The' AC16843 and' ACT16843 are noninverting 
18-bit D-type latches composed of two 9-bit 
sections with separate control signals. For each 
9-bit section, when the enable input 1 C (or 2C) 
is low, the latches are in the storage mode. In 
contrast, when 1 C (or 2C) is high, the latches 
are transparent. In this mode, data present at 
the 1 D (or 2D) inputs is transmitted to the 10 
(or 20) outputs if WE (or 20E) is low. If 10E 
(or 20E) is high, the corresponding outputs are 
in the high-impedance state. 

TI0274-D3550. JUNE 1990 

54AC16843, 54ACT16843 ..• WD PACKAGE 
74AC16843, 74ACT16843 ... DL PACKAGE 

(TOP VIEW) 
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Preset (1 PRE and 2PRE) and clear (1 CLR and 2CLR) inputs are provided to set the corresponding 0 
outputs asynchronously to a high or low logic level. Taking lPRE (or 2PRE) low sets the corresponding 
outputs high. If 1 PRE (or 2PRE) is high, taking 1 CLR (or 2CITi) low sets the corresponding outputs low. 

The 74AC16843 and 74ACT16843 are packaged in Tl's shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 3: 
The 'AC16843 has CMOS-compatible input thresholds. The 'ACT16843 has TTL-compatible input LLI 
thresholds. :> 
The 54AC16843 and 54ACT16843 are characterized over the full military temperature range of - 55·C to LLI 
125·C. The 74AC16843 and 74ACT16843 are characterized for operation from -40·C to 85·C. a:: Q. 
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54AC16843, 54ACT16843 
74AC16843, 74ACT16843 
18·81T O·TYPE LATCHES WITH 3-8TATE OUTPUTS 
03550, JUNE 19~TI0274 

logic diagram (positive logic) 
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SN54ACI ACT16844, SN74ACI ACT16844 
18·81T D-TYPE LATCHES WITH 3·STATE OUTPUTS 

• Members of Texas Instruments Wldebus" 
Family 

• Packaged In Shrink Smail-Outline 300-mll 
Packages (SSOP) and 3So-mll Fine-Pitch 
Ceramic Flat Packages Using 2S-mil Center
to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-,...m Process 

• SOO-mA Typical Latch-Up Immunity at 12S0C 

description 

The S4AC/ACT16844 and 74AC/ACT16844 
are inverting 18-bit Ootype latches composed of 
two 9-bit sections. Separate control signals are 
provided for each 9-bit section. 

For each 9-bit section, when the enable input 
1C (or 2C) is low, the latches are placed into 
the storage mode. In contrast, when 1C (or 2C) 
is high, the latches are transparent. In this 
mode, the inverse of the data present at the 10 
(or 20) inputs is transmitted to the 10 (or 20) 
outputs if 10E (or 20E) is low. If 10E (or 20E) 
is high, the corresponding outputs are in the 
high-impedance state. 

TI0275--03551, JUNE 1990 

SN54AC/ACTI6844 ••• WD PACKAGE 
SN74AC/ACT16844 ••• DL PACKAGE 

(TOP VIEW) 
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Preset (1PRE and 2PRE) and clear (1CLR and 2CLR) inputs are provided to set the corresponding 0 
outputs asynchronously to a high or low logic level. Taking 1 PRE (or 2PRE) low sets the corresponding 
outputs high. If 1PRE (or 2PRE) is high, taking 1CLR (or 2CLR) low sets the corresponding outputs low. 

The 74AC16844 and 74ACT16844 are packaged in TI's shrink small-outline package (SSOP) with 2S-mil 3: 
center-to-center pin spacings. This package provides twice the I/O pin count and functionality of a LLI 
standard small-outline package in the same printed-circuit-board area. :;: 

The 'AC16844 has CMOS-compatible input thresholds. The 'ACT16844 has TTL-compatible input LLI 
thresholds. a: 
The S4ACI ACT16844 is characterized over the full military temperature range of - SS·C to 12S·C. The a. 
74AC/ACT16844 is characterized for operation from -400C to 8S·C. t-
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SN54ACI ACT 16844, SN74ACI ACT16844 
18·81T O·TYPE LATCHES WITH 3-8TATE OUTPUTS 

03561. JUNE 1990-TI0275 

logic diagram (positive logic) 
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54AC16853, 54ACT16853 
74AC16853, 74ACT16853 

DUAL 8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 

• Members of Texas Instruments Widebus" 
Family 

• Packaged In Shrink Small·Outline 300-mil 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mll Center
to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow· Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC" (Enhanced·Performance Implanted 
CMOS) 1-,...m Process 

• 50D-mA Typical Latch-Up Immunity at 125°C 

description 

The 'AC16853 and 'ACT16853 contain two 
noninverting 8·bit to 9-bit parity bus 
transceivers, For either transceiver, when data 
is transmitted from the A bus to the B bus, an 
odd-parity bit is generated and output on the 
parity 110 pin (1 PARITY or 2PARITY), When 
data is transmitted from the B bus to the A bus, 
1 PARITY (or 2PARITY) is configured as an 
input and combined with the B input data to 
generate an active-low error flag if odd parity is 
not detected, 

The error output (1 ERR or 2ERR) is an open
collector output. 1 ERR (or 2ERR) can be 
passed, sampled, stored, and cleared from the 
latch using the latch enable (1 EN and 2EN) 
and clear (1 CLR and 2CLR) inputs, 

TI0276-D3552, JUNE 1990 

54AC16853, 54ACT16853 , " WD PACKAGE 
74AC16853, 74ACT16853 ••• DL PACKAGE 

(TOP VIEW) 

10EA 
lCLR 
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lA6 186 
lA7 187 
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2A2 282 
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GND GND 
2A4 284 
2A5 285 
2A6 286 
Vee Vee 
2A7 287 
2A8 288 
GND GND 

2ERR 2PARITY 
2EN 2CLR 

20E8 '-L:';:""""::J-' 20EA 

The 74AC16853 and 74ACT16853 are packaged in Tl's shrink small-outline package (SSOP) with 25-mil :> 
center-to-center pin spacings, This package provides twice the 1/0 pin count and functionality of a ;:> 
standard small-outline package in the same printed-circuit-board area, LLI 
The 'AC16853 has CMOS-compatible input thresholds, The 'ACT16853 has TTL-compatible input:; 
thresholds, ~ 
The 54AC16853 and 54ACT16853 are characterized over the full military temperature range of - 55·C to D. 
125·C. The 74AC16853 and 74ACT16853 are characterized for operation from -40·C to 85·C. 

Io 
:::> c o 

EPIC and Widebus are trademarks of Texas Instruments Incorporated, r:z:: ~~~ ____________________________ ~~~~~~~~D. 
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54AC16853, 54ACT16853 
74AC16853, 74ACT16853 
DUAL 8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 
03552. JUNE 1990-TI0276 

logic diagram, each transceiver (positive logic) 
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54AC16854, 54ACT16854 
74AC16854, 74ACT16854 

DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVERS 

• Members of Texas Instruments Widebus" 
Family 

• Packaged In Shrink Small-Outline 300-mil 
Packages (SSOP) and 3S0-mil Fine-Pitch 
Ceramic Flat Packages Using 2S-mil Center
to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-!.t.m Process 

• SOO-mA Typical Latch-Up Immunity at 12S0C 

description 

The 'AC16854 and 'ACT16854 contain two 
inverting 8-bit to 9-bit parity bus transceivers. 
For either transceiver, when data is transmitted 
from the A bus to the B bus, an odd-parity bit is 
generated and output on the parity 110 pin 
(1 PARITY or 2PARITY). When data is 
transmitted from the B bus to the A bus, 
1 PARITY (or 2PARITY) is configured as an 
input and combined with the B input data to 
generate an active-low error flag if odd parity is 
not detected. 

The error output (1 ERR or 2ERR) is an open
collector output. 1 ERR (or 2ERR) can be 
passed, sampled, stored, and cleared from the 
latch using the latch enable (1 EN and 2EN) 
at:ld clear (1 CLR and 2CLR) inputs. 

TI0277-D3553, JUNE 1990 

54AC16854, 54ACT16854 ••• WD PACKAGE 
74AC16854, 74ACT16854 ••• DL PACKAGE 

(TOP VIEW) 
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The 74AC16854 and 74ACT16854 are packaged in TI's shrink small-outline package (SSOP) with 25-mil :> 
center-to-center pin spacings. This package provides twice the 110 pin count and functionality of a ;:> 
standard small-outline package in the same printed-circuit-board area. LIJ 
The 'AC16854 has CMOS-compatible input thresholds. The 'ACT16854 has TTL-compatible input:;; 
thresholds. W 
The 54AC16854 and 54ACT16854 are characterized over the full military temperature range of - 55°C to f 
125·C. The 74AC16854 and 74ACT16854 are characterized for operation from -40·C to 85·C. 

~ o 
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c o 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. a::: 
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54AC16854, 54ACT16854 
74AC16854, 74ACT16854 
DUAL 8·BIT TO 9·BIT PARITY BUS TRANSCEIVERS 
03553, JUNE 1990-TI0277 

logic diagram, each transceiver (positive logic) 
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54AC16861, 54ACT16861 
74AC16861, 74ACT16861 

20-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

• Members of Texas Instruments Widebus'" 
Family 

• Packaged In Shrink Small-Outline 300-mil 
Packages (SSOP) and 380-mll Fine-Pitch 
Ceramic Flat Packages Using 25-mil Center
to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed SWitching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-/Lm Process 

• 500-mA Typical Latch-Up Immunity at 125°C 

description 

The 'AC16861 and 'ACT16861 are noninverting 
20-bit bus transceivers composed of two 10·bit 
transceiver sections with separate control 
signals. 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 levels 
present at the output·enable inputs (1GAB, 
2GAB, 1GBA, and 2GBA). The control logic 
also allows for isolation and latching. 

TI0234-D3556, JUNE 1990 

54AC16861, 54ACT16861 '" WD PACKAGE 
74AC16861, 74ACT16861 ". DL PACKAGE 

(TOP VIEW) 
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The 74AC16861 and 74ACT16861 are packaged in Tl's shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the 1/0 pin count and functionality of a 
standard small-outline package in the same printed·circuit-board area. 

The 'AC16861 has CMOS-compatible input thresholds. The 'ACT16861 has TTL-compatible input 
thresholds. 

The 54AC16861 and 54ACT16861 are characterized over the full military temperature range of -55°C to 
125°C. The 74AC16861 and 74ACT16861 are characterized for operation from -40°C to 85°C, 

FUNCTION TABLE, EACH SECTION 

INPUTS 

GAB GBA 
OPERATION 

L H AtoB 
H L BtoA 

H H Isolation 

Latch A and 8 
L L 

(A = 8) 

;: 
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54AC16861, 54ACT16861 
74AC16861, 74ACT16861 
2O-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 
03566, JUNE 1990-TI0234 

logic diagram (positive logic) 

1 GBA ~5:.:.6 __ -QI 

lAl----=~ 

TO 9 OTHER CHANNELS 
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2 GAB ---=2;:;:.8-a 

2Al--~ 
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54AC16862, 54ACT16862 
74AC16862, 74ACT16862 

20-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

• Members of Texas Instruments Wldebus'" 
Family 

• Packaged In Shrink Small-Outline 300-mll 
Packages (SSOP) and 3BO-mil Fine-Pitch 
Ceramic Flat Packages Using 2S-mll Center
to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed Vec and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-jJ.m Process 

• SOO-mA Typical Latch-Up Immunity at 12SoC 

description 

The 'AC16862 and 'ACT16862 are inverting 
20-bit bus transceivers composed of two 10-bit 
transceiver sections with separate control 
signals. 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 levels 
present at the output-enable inputs (1GAB, 
2GAB, 1GBA, and 2GBA). The control logic 
also allows for isolation and latching. 

TI0235-03557. JUNE 1990 

54AC16862, 54ACTI6862 ••• WD PACKAGE 
74ACI6862, 74ACT16862 ••• DL PACKAGE 

(TOP VIEW) 
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The 74AC16862 and 74ACT16862 are packaged in Tl's shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the 110 pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The 'AC16862 has CMOS-compatible input thresholds. The 'ACT16862 has TTL-compatible input 
thresholds. 

The 54AC16862 and 54ACT16862 are characterized over the full military temperature range of - 55°C to 
125·C. The 74AC16862 and 74ACT16862 are characterized for operation from -40·C to 85·C. 

FUNCTION TABLE, EACH SECTION 

INPUTS 

GAB GBA 
OPERATION 

L H AtoB 

H L BtoA 
H H Isolation 

L L 
Latch A and B 

(A = B) 

== UJ 
:; 
UJ 
a: Q. 
t3 ::» c o 
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54AC16862, 54ACT16862 
74AC16862, 74ACT16862 
20-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 
03557, JUNE 1990-TI0235 

logic diagram (positive logic) 

1 GSA ....:5~6:....._~CI 
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54AC16863, 54ACT16863 
74AC16863, 74ACT16863 

18·BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

• Members of Texas Instruments Wldebus" 
Family 

• Packaged In Shrink Small-Outline 3OG-mll 
Packages (SSOP) and 380-mll FIne-Pitch 
Ceramic Flat Packages Using 25-mll Center
to-Center Pin SpaCings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-8tate Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-,...m Process 

• 500-mA Typical Latch-Up Immunity at 125°C 

description 

The 'AC16863 and 'ACT16863 are noninverting 
18-bit bus transceivers composed of two 9-bit 
transceiver sections with separate control 
signals. 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 levels 
present at the output-enable inputs (1GAB, 
2GAB, 1GBA, and 2GBA). The control logic 
also allows for isolation and latching. 

TlO236-D3558. JUNE 1990 

54AC11863, 54ACT11863 ••• WD PACKAGE 
74AC11863, 74ACT11863 ••• DL PACKAGE 

(TOP VIEW) 
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The 74AC16863 and 74ACT16863 are packaged in TI's shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the 1/0 pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The 'AC16863 has CMOS-compatible input thresholds. The 'ACT16863 has TTL-compatible input 
thresholds. 

The 54AC16863 and 54ACT16863 are characterized over the full military temperature range of -55°C to 
125·C. The 74AC16863 and 74ACT16863 are characterized for operation from -40·C to 85·C. 

FUNCTION TABLE, EACH SECTION 

INPUTS 

GAB GBA 
OPERATION 

L H AtoB 
H L BloA 
H H Isolation 

Latch A and B 
L L 

(A = B) 

;: 
LLI 
5> 
LLI 
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0a:' 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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54AC16863, 54ACT16863 
74AC16863, 74ACT16863 
18-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 
03558. JUNE 1990-TI0236 

logic diagram (positive logic) 

1 GBA --=5:.=,6 __ -01 

lGAB-~CI 
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TO 8 OTHER CHANNELS 

2 GBA ---l2.::.9 ---01 

2 GAB 28 
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TO 8 OTHER CHANNELS 
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54AC16864, 54ACT16864 
74AC16864, 74ACT16864 

18·BIT BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

• Members of Texas Instruments Wldebus" 
Family 

• Packaged In Shrink Smail-Outline 300-mll 
Packages (SSOP) and 380-mll Fine-Pitch 
Ceramic Flat Packages Using 25-mll Center
to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-8tate Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-""m Process 

• 500-mA Typical Latch-Up Immunity at 125°C 

description 

The 'AC16864 and 'ACT16864 are inverting 
18-bit bus transceivers composed of two 9-bit 
transceiver sections with separate control 
signals. 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 levels 
present at the output-enable inputs (1GAB, 
2GAB, 1GBA, and 2GBA). The control logic 
also allows for isolation and latching. 

T10237-03559, JUNE 1990 

54AC18884, 54ACT16864 ••• WD PACKAGE 
74AC16864, 74ACT16864 ••• DL PACKAGE 

(TOP VIEW) 
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The 74AC16864 and 74ACT16864 are packaged in Tl's shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the 1/0 pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The 'AC16864 has CMOS-compatible input thresholds. The 'ACT16864 has TTL-compatible input 
thresholds. 

The 54AC16864 and 54ACT16864 are characterized over the full military temperature range of - 55'C to 
125'C. The 74AC16864 and 74ACT16864 are characterized for operation from -40'C to 85'C. 

FUNCTION TABLE, EACH SECTION 

INPUTS 

GAB GBA 
OPERATION 

L H AtoB 

H L BtoA 

H H Isolation 

Latch A and B 
L L 

(A=B) 

~ 
U.I 
:> 
U.I 
D: Q. 
~ o 
;:) 
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EPIC and Widebus are trademarks of Texas Instruments Incorporated. D: 
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54AC16864, 54ACT16864 
74AC16864, 74ACT16864 
18·BIT BUS TRANSCEIVERS WITH 3-8TATE OUTPUTS 
03559, JUNE 1990-TI0237 

logic diagram (positive logic) 
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54AC16952, 54ACT16952 
74AC16952, 74ACT16952 

16·BIT REGISTERED BUS TRANSCEIVERS WITH 3-5TATE OUTPUTS 

• Members of Texas Instruments Wldebus" 
Family 

• Packaged In Shrink Smail-Outline 3Oo-mll 
Packages (SSOP) and 3So-mll Fine-Pitch 
Ceramic Flat Packages Using 250mll Center
to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-,...m Process 

• 500-mA Typical Latch-Up Immunity at 125°C 

description 

The 'AC16952 and 'ACT16952 are noninverting 
16-bit registered bus transceivers composed of 
two 8-bit transceiver sections with separate 
control signals. 

Data flow in the A-to-B mode is controlled by 
output-enable (1 OEAB and 20EAB), clock
enable (1CEAB and 2CEAB), and clock 
(1CLKAB and 2CLKAB) inputs. When 1CEAB 
(or 2CEAB) is high, data storage is inhibited 
and the registers retain their previous states. 
When 1CEAB (or 2CEAB) is low, the data 
present at the corresponding A inputs is stored 
in the device on a low-to-high transition of 
1CLKAB (or 2CLKAB). If 10EAB (or 20EAB) is 
also low, this stored data appears on the 
corresponding B outputs; if 10EAB (or 20EAB) 
is high, the correspondi!!l!.!!...0utputs are in the 
high-impedance state. 10EAB (or 20EAB) does 
not affect the operation of the internal registers. 
Previously stored data can be retained or new 
data can be entered while the outputs are in 
the high-impedance state. 

Data flow from B to A is controlled by 10EBA 
and 20EBA, 1 CEBA and 2CEBA, and 1 CLKBA 
and 2CLKBA in a manner analogous to that 
described above for A-to-B data flow. 

TI0238-03560. JUNE 1990 

54AC18952, 54ACT18952 ••• WD PACKAGE 
74AC16852, 74ACT16852 ••• DL PACKAGE 

(TOP VIEW) 
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54AC16952, 54ACT16952 
74AC16952, 74ACT16952 
16-BIT REGISTERED BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 
03560. JUNE 1990-T10238 

The 74AC16952 and 74ACT16952 are packaged in Tl's shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the 110 pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The 'AC16952 has CMOS-compatible input thresholds. The 'ACT16952 has TTL-compatible input 
thresholds. 

The 54AC16952 and 54ACT16952 are characterized over the full military temperature range of -55°C to 
125°C. The 74AC16952 and 74ACT16952 are characterized for operation from -400C to 85°C. 

logic diagram (positive logic) 

lCEBA 
lCLK9A - ___ _ 

10EAB 

lWB 
1 CLKAB -"'----.J 

Cl 

11.1 --,5"+-+--t-t--< t---1r-+--1 52 

2CE9A 
2CLK9A 

21.1 15 

10 

TO 7 OTHER CHANNELS 

TO 7 OTHER CHANNELS 

101-+-...... -+-+---IBl 

42 
1-+-...... -+-+--- 2Bl 

~---------------------------------------TEXAS ." 
INSTRUMENTS 
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54AC16953, 54ACT16953 
74AC16953, 74ACT16953 

16-BIT REGISTERED BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

• Members of Texas Instruments Wldebus'" 
Family 

• Packaged In Shrink Small-outllne 30G-mll 
Packages (SSOP) and 380-mll Fine-Pitch 
Ceramic Flat Packages Using 2S-mll Center
to-Center Pin Spacings 

• Inputs are TTL- or CMOS-Voltage 
Compatible 

• 3-8tate Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Distributed VCC and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-p.m Process 

• SOG-mA Typical Latch-Up Immunity at 12S0C 

description 

The 'AC16953 and 'ACT16953 are inverting 
16-bit registered bus transceivers composed of 
two a-bit transceiver sections with separate 
control signals. 

Data flow in the A-to-B mode is controlled by 
output-enable (1 OEAB and 20EAB), clock
enable (1 CEAB and 2CEAB), and clock 
(1 CLKAB and 2CLKAB) inputs. When 1 CEAB 
(or 2CEAB) is high, data storage is inhibited 
and the registers retain their previous states. 
When 1 CEAB (or 2CEAB) is low, the inverse of 
the data present at the corresponding A inputs 
is stored in the device on a low-to-high 
transition of lCLKAB (or 2CLKAB). If 10EAB 
(or 20EAB) is also low, this stored data 
appears on the corresponding B outputs; if 
10EAB (or 20EAB) is high, the corresponding 
B outputs are in the high-impedance state. 
10EAB (or 20EAB) does not affect the 
operation of the internal registers. Previously 
stored data can be retained or new data can be 
entered while the outputs are in the high
impedance state. 

Data flow from B to A is controlled by 1 OEBA 
and 20EBA, lCEBA and 2CEBA, and 1CLKBA 
and 2CLKBA in a manner analogous to that 
described above for A-to-B data flow. 

TI0239-D3561. JUNE 1990 

54AC18953, 54ACT18953 ••• WD PACKAGE 
74AC18953, 74ACT18953 ••• DL PACKAGE 

(TOP VIEW) 

10EAB 1 
lCLKAB 2 

lCEAB 3 
GND 
lAl 

10EBA 
lCLKBA 
lCEBA 
GND 
lBl 
lB2 

Vee 
lB3 
lB4 

lAS lB5 
GND GND 
lA6 lB6 
lA7 lB7 
lA8 lB8 
2Al 2Bl 
2A2 2B2 
2A3 2B3 
GND GND 
2A4 2B4 
2A5 2B5 
2A6 2B6 

Vee Vee 
2A7 2B7 
2A8 288 
GND GND 

2CEAB 2CEBA 
2CLKAB 2CLKBA 
20EAB ....... __ 6""' 20EBA 

== UJ 
:; 
UJ 
a: a. 

ti 
j 
c 
o 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. a: ________________________________ ~~~~~~~~~a. 
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54AC16953, 54ACT16953 
74AC16953, 74ACT16953 
16-BIT REGISTERED BUS TRANSCEIVERS WITH 3-8TATE OUTPUTS 
03561. JUNE 199O-TI0239 

The 74AC16953 and 74ACT16953 are packaged in Tl's shrink small-outline package (SSOP) with 25-mil 
center-to-center pin spacings. This package provides twice the 1/0 pin count and functionality of a 
standard small-outline package in the same printed-circuit-board area. 

The 'AC16953 has CMOS-compatible input thresholds. The 'ACT16953 has TTL-compatible input 
thresholds. 

The 54AC16953 and 54ACT16953 are characterized over the full military temperature range of - 55·C to 
125·C. The 74AC16953 and 74ACT16953 are characterized for operation from -40·C to 85·C. 

logic diagram (positive logic) 

1CEBA 
1CLKBA 

10EAB 

1CEAB 
1CLKAB 

1A1 
5 

52 
~+-...... -+-+---lBl 

C1 

lD 

TO 7 OTHER CHANNELS 

2CLKBA -""----.J 

2Al 15 
42 

1-+-...... -+-+---2Bl 

lD 

TO 7 OTHER CHANNELS 

~-------------------------------------TEXAS ." 
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SN75ALS053 
QUAD FUTUREBUS TRANSCEIVER 

TI0267~on. JANUARY 1988-REVISED SEPTEMBER 1989 

• High Speed Quad Transceiver 

• Fully Compatible with IEEE Standard 
896.1-1987 Futurebus Requirements 

• Drives Load Impedances as Low as 10 n 
• High-Speed Advanced Low-Power Schottky 

Circuits 

• Low Power Dissipation ••• 81 mW Max per 
Channel 

• High-Impedance P-N-P Inputs 

• BTL to Logic Level 1-V Bus Swing Reduces 
Power Consumption 

• Low Bus-Port Capacitance 

• Power-Up/Power-Down Protection 
(Glitch-Free) 

• Open-Collector Driver Outputs Allows 
Wired-OR Connections 

• Multiple Bus Channel Ground Returns to 
Reduce Channel NOise Interference 

• Designed to Be a Faster, Lower Power 
Functional Equivalent of National DS3893 

description 

The SN75ALS053 is a four-channel, monolithic, 
high·speed, advanced low-power Schottky 
device designed for two-way da1a communi
cation in a densely populated backplane. The 
SN75ALS053 has independent driver input (On) 
and receiver output (An) pins and separate 
driver and receiver disables. This 

NPACKAGE 
(TOP VIEW) 

Vee 1 

01 
R1 
02 
R2 

LOGIC GNO 6 

03 7 

R3 
04 
R4 

BG GNO 
BUS GNO 
B1 
B2 
BUS GNO 
B3 
B4 
BUS GNO 
RE 
TE 

FN CHIP CARRIER PACKAGE 
(TOP VIEW) 

3 2 1 2019 

02 4 18 

R2 5 17 

LOGIC GNO 6 16 

03 7 

R3 8 
9 10111213 

VI 
:::> 
In 

15 

14 

transceiver is designed for use in high·speed bus systems and is similar to the SN75ALS057 transceiver 
except that the trapezoidal feature has been eliminated to speed up the propagation delays. 

These transceivers feature open-collector driver outputs, each with a series Schottky diode to reduce 
capacitive loading to the bus. By using a 2-V pullup on the bus, the output signal swing will be 
approximately 1 V, which reduces the power necessary to drive the bus load capaci1ance. The driver 
outputs are capable of driving an equivalent dc load of as low as 10 n. 
The receivers have a precision threshold set by an internal bandgap reference to give accurate input 
thresholds over VCC and temperature variations. 

These transceivers are compatible with Backplane Transceiver Logic (BTL no) technology at significantly 
reduced power dissipation per channel. 

The SN75ALS053 is characterized for operation from O·C to 70·C. 

BTL is a trademark of National Semiconductor Corporation. 
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SN75ALS053 
QUAD FUTUREBUS TRANSCEIVER 

03077, JANUARY 1988--REVISED SEPTEMBER 19SIl-TI0267 

FUNCTION TABLE 
TRANSMIT/RECEIVE 

CONTROLS CHANNELS 

TE 1m O-+B B-+R 

L L 0 R 
L H 0 0 
H L T R 
H H T 0 

H = high level, L = low level, R = receive, T = transmit, 
0= disable 
Direction of data transmission is from On to Bn, direction of data 
reception is from Bn to Rn. 

logic symbolt 

01 

Rl 
02 
R2 

03 
R3 
D4 

R4 

11 

12 

2 

3 

4 

5 

7 

8 

9 

10 

........ 

./ 

.... 

~ 

ENI O-B 

EN2 B-R 
'-I 

I> 
V2 

r 
1~ I-... lB 

t+-I 17 

W 

BI 

B2 

I-... 15 

c:::J 
B3 

I-... 14 

..... J 
B4 

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

logic diagram (positive logic) 
TE ...:1..:..1 ____ ... 

~...:1~2----+_~» 

01 ..,:2:..-______ +--1 18 Bl 

Rl~3~-------+--~C ~--~--~ 

+-REC 

2 IDENTICAL CHANNELS NOT SHOWN 

04 9 

T ~ I"~ ~ 
R4 10 
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SN75ALS053 
QUAD FUTUREBUS TRANSCEIVER 

Tl0267--030n, JANUARY 19B5-REVISED SEPTEMBER 1989 

schematics of Inputs and outputs 

DRIVER OUTPUT RECEIVER INPUT RE INPUT 

Vee-----.------------~-;------~~---- Vee ----------..... ---------
20kD. 

RE 
INPUT - .... --..... -1 

GND-----.--~~--~--~~--------~~-- GND-~------.-------~-

Vce-------------.-------.------~---------.------------.... -

GND------------_.--~~~------~--..... ----~--..... --------~----_.------~ 

ALL RESISTOR VALUES SHOWN ARE NOMINAL. 

absolute maximum ratings over operating free-air temperature (unless otherwise noted) 
Supply voltage, Vcc (see Note 1) ..•.........•............•.................................. 6 V 
Control input voltage...................................................................... 5.5 V 
Driver input voltage •...................................................................... 5.5 V 
Driver output voltage . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2.5 V 
Receiver input voltage. . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • • . . . 2.5 V 
Receiver output voltage ................................................................... 5.5 V 
Continuous total power dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . See Dissipation Rating Table 
Operating free-air temperature range. .. . . . . . . .. .. .. .. .. .. .. .. .. . .. . . . .. .. . .. .. .. . . . . .. O"C to 70"C 
Storage temperature range ...................................................... - 65·C to 150·C 
Case temperature for 10 seconds: FN package. .. .. .. .. .. .. . .. .. .. .. . .. . . . .. .. .. .. .. . .. . . ... 260·C 
Lead temperature 1,6mm (1/'6 in.) from case for 10 seconds: N package ................... . . . . 260"C 

NOTE 1: Vottage values are with respect to network ground terminal. 

TEXAS ." 
INSTRUMENlS 
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SN75ALS053 
QUAD FUTUREBUS TRANSCEIVER 

D30n, JANUARY 198&-f'1EVlSED SEPTEMBER 1989-TI0267 

DISSIPATION RATING TABLE 

PACKAGE 

FN 
N 

TA" 25"C 
POWER RATING 

1400rnW 
1150rnW 

recommended operating conditions 

Vee Supply voltage 

VIH High-level driver and control Input voltaga 

VIL Low-Ieval driver and control input voltage 
Bus termination voltage 

TA Operating Iree-aIr temperature 

DERATING FACTOR 
ABOVETA - 25"C 

11,2rnWI'C 
9.2rnWI'C 

TA ~ 70"C 
POWER RATING 

896rnW 
736rnW 

MIN 
4.75 

2 

1.9 
0 

NOM MAX 
5 5.25 

0.8 
2.1 
70 

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

VIK 
VT 

VOH 

VOL 

IIH 

IlL 

lOS 

lee 
CotB) 

4-6 

PARAMETER TEST CONDITIONS 
Input clamp voltage at Dn, DE, or m: 11- 18mA 
Receiver input threshold at Bn 

High-level output voltage at Rn 
Bnatl.2V, RE at 0.8 V, 
IOH = -1 rnA 

Rn 
Bnat2V, m: at 0.8 V, 
IOL = 20 rnA 

Low-Ievel output voltage On at 2.4 V, TE at 2.4 V, 
Bn VL = 2V, RL = lOn, 

See Figure 1 
On, TEorm: VI- Vee 

High-level input current 
Bn 

Low-level Input current at On, TE or m: 
Short-circuH output current at Rn 

Supply curent 
Orivsr output capacitance 

VI = 2V, VCC - 0 or 5.25 V, 
Dn at 0.8 V, TE at 0.8 V, 
VI- 0.4V 
RnatOV, Bn at 1.2V, 
RE at 0.8 V 

Vee - 5V, TA - 25"C 

TEXAS • 
INSTRUMENTS 

POST OFFICE BOX 666303 • DALLAS. TEXAS 75285 

MIN TYP MAX 
1.5 

1.426 1.674 

2.5 

0.5 

0.75 1.2 

40 

100 

-400 

-70 -200 

65 
6.5 

UNIT 
V 
V 
V 
V 
·C 

UNIT 
V 
V 

V 

V 

".A 

".A 

rnA 

mA 
pF 



SN74ALS053 
QUAD FUTUREBUS TRANSCEIVERS 

TI0267-030n, JANUARY 1986-flEVISED SEPTEMBER 1989 

switching characteristics over recommended ranges of operating free-air temperature and Vee 
(unless otherwise noted) 

driver 
FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TEST CONDITIONS MIN MAX UNIT 

tPLH 
Propagation delay time, 

2 7 low-to-high-Ievel output TEat3V, VL = 2V, 
Propagation delay time 

Dn Bn 
See Figure 2 

ns 

tPHL high-to-Iow-Ievel output 2 7 

tpLH 
Propagation delay time, 

2 7 low-to-high-Ievel output Dnat3V, VL = 2V, 
Propagation delay time 

Dn Bn 
See Figure 2 

ns 

tPHL high-to-Iow-Ievel output 2 7 

trLH 
Transition time, 

0.5 5 
low-to-high-Ievel output TEat3V, VL = 2V, 
TransRion time, Dn Bn 

See Figure 2 
ns 

trHL high-to-Iow-Ievel output 
0.5 5 

Skew between driver 
channelst Dn Bn TEat3V, VL = 2V 1 ns 

receiver 
FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

TEST CONDITIONS MIN MAX UNIT 

tPLH 
Propagation delay time, 

2 8 
low-to-high-Ievel output 
Propagation delay time 

Bn Rn RE at 0.3 V, TE at 0.3 V, See Figure 3 ns 

tpHL high-to-Iow-Ievel output 
2 8 

Output disable time 
Bnat2V, TEatO.3 V, VL = 5V, 

tPLZ RE Rn CL = 5pF,RL1 = soon, 6 ns 
from low level 

See Rgure4 

Output enable time 
Bnat2V, TE at a.3 V, VL - 5 V, 

tPZL RE Rn CL = 5 pF, RL 1 = 500 n, 12 ns 
to low level 

See Figure 4 

Output disable time 
Bn at 1 V, TE at 0.3 V, VL = 0, 

tPHZ RE Rn CL = 5 pF, RL1 = 500 n, 6 ns 
from high level 

See Figure 4 

Output enable time 
Bn atl V, TE at 0.3 V, VL = 0, 

tpZH RE Rn CL = 5 pF, RL1 = 500 n, 12 ns 
to high level 

See Figure 4 
Skew between receiver 

FiE at 0.3 V, TE at 0.3 V channelst Bn Rn 1 ns 
t Skew IS the difference between the propagation delay time (tPLH or tPHU of one receiver channel and that same propagation delay time of 

any other receiver channel. It applies for both tPLH and tPHL. 
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SN75ALS053 
QUAD FUTUREBUS TRANSCEIVER 

03077. JANUARY 198&-REVISEO SEPTEMBER 1989-Tl0267 

PARAMETER MEASUREMENT INFORMATION 

SN75ALS053 I--_I-Vo 
(Bn) 

FIGURE 1. DRIVER LOW-LEVEL-OUTPUT-VOLTAGE TEST CIRCUIT 

VI(Dn,TE) 
SN75ALS053 I--........ -Vo 

(Bn) .:::r:. 30 pI' (INCLUDES JIG CAPACITANCE) 

TEST CIRCUIT 

tpLH....! :...-, 
VO(Bn) VOH - - 1.55-v190% 

VOL -, ,10% 

~ :--tTLH 

1.5 V 

tpHL"': :

~90~_ 1.55V~~ 
" 

tTHL-l ~ 

VOLTAGE WAVEFORMS 

NOTE: Ir = tf S; 5 ns from 10% to 90% 

4-8 

FIGURE 2. DRIVER PROPAGATION DELAY TIMES 
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SN75ALS053 
QUAD FUTUREBUS TRANSCEIVER 

n0267-D3077, JANUARY 1988-REVISED SEPTEMBER 1989 

PARAMETER MEASUREMENT INFORMATION 

~8n) SN75ALS053 t---.- vo 
..... ___ "" (Rn) .::r: 50 pF (INCLUDES JIG CAPACITANCE) 

TEST CIRCUIT 

V,(.n) : :3"-_____ I.5_5..JV/ 

-:tPLH :- -: tPHL:-

VO(Rn) ::: - --- ---1:; ~i 1.5 V\I.-__ _ 

VOLTAGE WAVEFORMS 

NOTE: Ir = If ,; 10 ns from 10% 10 90% 

FIGURE 3. RECEIVER PROPAGATION DELAY TIMES 

SN75ALS053 t--..-.... -VO 
(Rn) .:r: CL (INCLUDES JIG CAPACITANCE) 

TEST CIRCUIT 

---i :--tPZH 

VO(Rn) ~ , , 
......; :..- tpZL , 

VO(Rn) 
~ 

VOLTAGE WAVEFORMS 

NOTE: tr = If ,; 5 ns from 10% to 90% 

FIGURE 4. PROPAGATION DELAY FROM RE TO Rn 

TEXAS • 
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SN55ALS056, SN55ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

• Suitable for IEEE Standard 896 
App"catlonst 

• SN55ALS056 is an Octal Transceiver 

• SN55ALS057 Is a Quad Transceiver 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Low Power Dissipation ••• 60 mW/Channel 
Max 

• High-Impedance P-N-P Inputs 

• BTL TO Logic Level 1-V Bus Swing Reduces 
Power Consumption 

• Trapezoidal Bus Output Waveform Reduces 
Noise Coupling to Adjacent Lines 

• Power-Up/Down Protection (Glitch-Free) 

• Open-Co"ector Driver Outputs A"ow 
Wired-OR Connections 

description 

The SN55ALS056 is an 8-channel, monolithic, 
high-speed, Advanced Low-Power Schottky 
device designed for 2-way data communication 
in a densely populated backplane. The 
SN55ALS057 is a 4-channel version with 
independent driver input (On) and receiver 
output (Rn) pins and a separate driver disable 
for each driver (En). Both are compatible with 
Backplane Transceiver Logic (BTL TN) technol
ogy at Significantly reduced power dissipation 
per channel. 

These transceivers feature open-collector driver 
outputs with a series Schottky diode to reduce 
capacitive loading to the bus. By using a 2-V 
pull-up termination on the bus, the output signal 
Swing will be approximately 1 V, which reduces 
the power necessary to drive the bus load 
capacitance. The driver outputs generate 
trapezoidal waveforms that reduce crosstalk 
between channels. The drivers are capable of 
driving an equivalent dc load as low as 18.5 n. 
The receivers have internal low-pass filters to 
further improve noise immunity. 

The SN55ALS056 and SN55ALS057 are 
characterized for operation from - 55°C to 
125°C. 

SDAS171-TI0265-03275, APRIL 1989 

SN55ALS056 , , • J OR W PACKAGE 
(TOP VIEW) 

AI 1 81 
A2 
A3 
A4 1 84 

Vee GND 
AS • B5 
A6 86 
A7 87 
AS 88 
cs TIR 

SN55ALS057 ••• J OR W PACKAGE 
(TOP VIEW) 

SN55ALS056 ••• FK PACKAGE 
(TOP VIEW) 

N ............... _ 

00:: OOl l.aJ 

3 2 1 2019 

9 10 1112 13 

,. 82 
17 E2 
16 GND 
15 83 
,. E3 

SN55ALS057 ••• FK PACKAGE 
(TOP VIEW) 

3212019 ,. 

9 10111213 

t The transceivers are suitable for IEEE Standard 896 apPlications to the extent of the operating conditions end characteristics specified in this 
data sheet. Certain limits contained in the IEEE specification are not met or cannot be tested over the entire military temperature range. 

BTL is a trademark of National Semiconductor Corporation. 
PROOUCTION DATA ___ ....... II 01 "-. ___ 10"""-",,,,,_ oIT ____ .-pr-.g 

_noI-"'r_lootIn801l1_ 
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logic symbolst 

T/R 11 

cs 
Al 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

01 

El 

Rl 

02 

E2 

R2 

03 

E3 

R3 

04 

E4 

R4 

10 

3 

4 

10 

11 

1 

19 

2 

3 

17 

4 

6 

14 

7 

8 

12 

9 

...... 

...... 

...... 

",... 

",... 

SN55ALS056 

SN55ALS057 

ENI [D-B] 

ENZ [B-R] ., r 
&1> 

1Q 

V2 

SN55ALS056, SN55ALS057 
TRAPEZOIDAL·WAVEFORM INTERFACE BUS TRANSCEIVERS 

SDAS171-TI0265-D3275, APRIL 1989 

logic diagrams (positive logic) 

SN55ALS056 

T/R ..;1"-1 __ -11"",, 
cs 10 

20 
Bl 20 Bl 

Al..;1----~-+_-l __ J 
19 

B2 

18 B3 
+-REC 

17 B4 6 IDENTICAL CHANNELS NOT SHOWN 

15 B5 

14 B6 ~ 
12 

AS I 
B8 

1 
13 B7 

SN55ALS057 
12 B8 

TE 10 

RE 11 

XMIT ---. 

01 20 Bl 

El 
19 

...... 20 

....J 
Bl Rl 

2 

+-REC 

...... 18 

....J 

...... 15 

....J 

B2 

B3 

2 IDENTICAL CHANNELS NOT SHOWN 

04 8 
'f 

~ 
13 

I 
84 

E4 12 

R4 9 

...... 13 

....J 
B4 

t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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SN55ALS056, SN55ALS057 
TRAPEZOIDAL·WAVEFORM INTERFACE BUS TRANSCEIVERS 

03275, APRIL 1985-110265-SDASI71 

SN55ALS056 
FUNCTION TABLE 

TRANSMIT/RECEIVE 

SN55ALS057 
FUNCTION TABLE 

TRANSMIT/RECEIVE 

CONTROLS CHANNELS CONTROLS CHANNELS 
C! T/It A-B TE HE En O-B B-R 
L H T(A-B) L L L 0 R 
L L R(B-A) L L H T R 
H X 0 L H L 0 0 

L H H T 0 
H L X 0 R 
H H X 0 0 

H = high level, L = low-level, R = receive, T = transmit, 0 = disable, X = irrelevant 
Direction of data transmission is from An to Bn for the SN55ALS056 and from On to Bn for the SN55ALS057. 
Direction of data reception is from Bn to An for the SN55ALS056 and from Bn to Rn for the SN55ALS057. 
Data 1rensfer is inverting in both directions. 

schematics of inputs and outputs 

DRIVER OUTPUT RECEIVER INPUT CONTROL IINPUTS 

v~----~---------+~~----~---- v~ --------r--------

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

V~ ____ ~R~~~EIVE~R~OUfTP~UT~ __ ~ __ ~ ______ ~ ______ ~~~ 
SN5SALS057 

ONLY 

.----_ .. _ .. --_ ..... 

~D----------~--~~~~--~----~~------~ ____ ~~--~ 
ALL RESISTOR VALUES SHOWN ARE NOMINAL. 

t Additional ESO protection is on the SN55ALS057, which has separate receiver output and driver input pins. 
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SN55ALS056, SN55ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

SDASI71-TI0265-03275. APRIL 1989 

absolute maximum ratings over operating free-air temperature (unless otherwise noted) 
Supply voltage, VCC (see Note 1) ............................................................ 6 V 
Control input voltage .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . 5.5 V 
Driver input voltage ....................................................................... 5.5 V 
Driver output voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2.5 V 
Receiver input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2.5 V 
Receiver output voltage ...................•............................................... 5.5 V 
Continuous total power dissipation at (or below) 25'C free-air temperature (see Note 2) ...... 1375 mW 
Operating free-air temperature range. .. . . . . . .. . .. .. .. .. . .. . .. . . . . . .. . . .. .. . . .. .. . . - 55'C to 125'C 
Storage temperature range ...................................................... - 65'C to 150"C 
Lead temperature 1 ,6 mm (1/16 inch) from case for 60 seconds. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300"C 

NOTES: 1. Voltage values are with respect to network ground terminal. 
2. For operation above 25"C free-air temperature, derate to 275 mW at 125"C at the rate of 11.0 mWI"C. 

recommended operating conditions 

MIN NOM MAX UNIT 

VCC Supply voltage 4.5 5 5.5 V 

VIH High-level driver and control input voltage 2 V 

VIL Low-level driver and control input voltage 0.8 V 
Bus termination voltage 1.9 2.1 V 

TA Operating free-air temperature -55 125 "C 

TEXAS ." 
INSTRUMENTS 
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SN55ALS056, SN55ALS057 
TRAPEZOIDAL·WAVEFORM INTERFACE BUS TRANSCEIVERS 

03275, APRIL 1989-TI0265-SDAS171 

SN55ALS056 electrical characteristics over recommended ranges of operating free-air 
temperature and supply voltage (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK Input clamp voltage at An, T IR, or CS Vee = 4.5 V, II = -18mA -1.5, V 
Vee - 5V, TA - 25·C 1.45 1.65 

VT Receiver input threshold at Bn 
Vee - 5V, TA - -55·Cto 125·C 1.4 1.7 

V 

Vee - 4.5 V; Bnatl.2V, 

VOH High·level output voltege at An cs at 0.8 V, T/~ at 0.8 V, 2.4 V 
IOH = -4oo,.A 
Vee = 4.5 V, Bnat 2V, 

An (;S at 0.8 V, T/R at 0.8 V, 0.5 

VOL Low-level output voltage 
T/~ at 0.8 V, IOL = 16mA 

V 
Vee = 4.5 V, Anat2V, 

Bn (;S at 0.8 V, T/Rat2V, 0.75 1.2 
See Figure 1 

An, T IR, or (;S VI- Vee - 5.5V 40 

IIH High-level Input current 
Bn 

Vee - 5.5 V, VI- 2V, 
100 

,.A 
An at 0.8 V, TIR at 0.8 V 

IlL Low-level input current at An, T I~, or (;S Vee = 5.5 V, VI- 0.4V '-400 ,.A 
Vee - 5.5 V, AnatOV, 

lOS Short-circuH output current at An Bn at 1.2V, (;Sat 0.8 V, -35 -125 ,.A 
T/RatO.8V 

lee Supply current Vee - 5.5V 85 mA 

• Co(B) Driver output capacHance 4.5 pF 

SN55ALS057 electrical characteristics over recommended ranges of operating free-air 
temperature and supply voltage (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VIK Input clamp voltage at On, En, TE, or 'FIE Vee - 4.5 V, 11- -18mA -1.5 V 
Vee = 5V, TA = 25·C 1045 1.65 

VT Receiver input threahold at Bn 
Vee - 5V, TA - -55·Cto 125·C 1.4 1.7 

V 

VOH High-level output voltege at Rn 
Vee - 4.5 V, Bnat 1.2V, 

2.4 V 'FIE at 0.8 V, IOH = -400,.A 

Rn 
VCC - 4.5 V, Bn at2V, 

0.5 'FIE at 0.8 V, IOL = 16mA 

VOL Low-level output voltage Vee = 4.5 V, On at2V, V 
Bn Enat2V, TEatO.8V 0.75 1.2 

See Figure 1 
Dn, En, TE, or RE VI- Vee 5.5V 40 

IIH High-level Input current 
Vee - 5.5 V, VI- 2V, 

,.A Bn On at 0.8 V, En at 0.8 V, 100 
TE at 0.8 V 

IlL Low-level input current at On, En, TE, or RE VCC - 5.5 V, VI-OAV' 400 ,.A 
VCC - 5.5 V, RnatOV, -35 -125 

lOS Short-circuit output current at Rn 
Bnatl.2V, fitatO.8V ,.A 

lee Supply current Vee - 5.5V 85 mA 

CoCB) Driver output capacitance 4.5 pF 
t All typical values are at Vee - 5 V, TA - 25·C. 
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SN55ALS056, SN55ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

SDAS171-TI0285--D3275, APRIL 1989 

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

receiver 

PARAMETER 
FROM 

(INPUn 
TO 

(OUTPun 
TEST CONDITIONS TAt MIN TYP MAX UNrr 

Propagation delay time, 
OS at 0.8 V, TIFf at 0.8 V, 

25·C 20 
tpLH low- to high-level output Full range 22 

Propagation delay time, 
Bn An VL = 5V, 51 closed, 

25·C 18 
n8 

tpHL high- to low-level output 
See Figure 4 

Full range 20 

Output disable time 
TIFf at 0.8 V, 

25"C 20 
tPLZ from low level 

Bnat2V, 
Full range 22 

Output enable time 
OS An VL = 5V, 51 closed, 

25·C 13 
ns 

tPZL to low level 
See Figure 5 

Full range 14 

Output disable time Bn at 0.8 V, TIR at 0.8 V, 25·C 12 
tPHZ from high level VL = 0, 51 closed, See Figure 5 Full range 13 

Output enable time 
CS An 

Bn at 0.8 V, TIR at 0.8 V, 25·C 14 
ns 

tPZH to high-level 51 open, See Figure 5 Full range 22 

Output disable time 
OS at 0.8V, 

25·C 17 
tPLZ from low level 

VCat2V, 
Full range 20 

Output enable time 
T/R An VL = 5V, 51 closed, 

25·C 25 
ns 

tpZL to low level 
See Figure 5 

Full range 40 

Output disable time CSat 0.8 V, VL - 0 25· 12 
tpHZ from high level 51 closed, See Figure 5 Full range 13 

Output enable time 
TIF! An 

CSatO.8V, 51 open, 25·C 15 
ns 

tpZH to high level See Figure 5 Full range 22 
Receiver nOise rejection An VL - 5V, 51 closed, 25·C 4 

tw(NR) pulse duration 
Bn 

orRn See FigureS Full range 2 
n8 

driver 

PARAMETER 
FROM 

(INPUn 

TO 

(OUTPUn 
TEST CONDITIONS TAt MIN TYpt MAX UNIT 

Propagation delay time, 25·C 10 
tPLH low- to high-level output CSat 0.8 V, T/Ffat2V, Full range 40 

Propagation delay time, 
An Bn 

See Figure 2 25·C 12 
ns 

VL = 2V, 
tPHL high- to low-level output Full range 15 

Propagation delay time, 25·C 18 
tpLH low- to high-level output An and TIFf at 2 V, VL = 2V, Full range 30 

Propagation delay time, 
CS Bn 

See Figure 2 25·C 20 
ns 

tPHL high- to lOW-level output Full range 22 

Propagation delay time, 25·C 18 
tPLH low- to high-level output OS at 0.8 V, VL = 2V, Full range 37 

Propagation delay time, 
TIFf Bn 

See Figure 3 25·C 18 
ns 

tPHL high- to low-level output Full range 21 

Trans~ion time, 25"C 1 3 8 
trLH low- to high-level output OS at 0.8 V, T/Ffat2V, Full range 1 33 

Trans~ion time, 
An Bn 

See Figure 2 25"C 1 3 10 
n8 

VL = 2V, 
trHL high- to low-level output Full range 1 13 . t Full range IS 55 C to 125 C . * Typical values are at VCC = 5 V. 
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SN55ALS056, SN55ALS057 
TRAPEZOIDAL·WAVEFORM INTERFACE BUS TRANSCEIVERS 

03275, APRIL 1989-TI0265-SDAS171 

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

receiver 

FROM TO 
PARAMETER 

(INPUT) (OUTPUn 
TEST CONDITIONS 

Propagation delay time, 
tpLH low- to high-level output 

Propagation delay time, 
Bn 

tPHL high- to low-level output 

Output disable time 
tpLZ from low level 

Output enable time 
RE 

tpZL to low level 

Output disable time 
tPHZ from high level 

Output enable time 
RE 

tpZH to high-level 

Receiver noise rejection 
tw(NR) pulse duration 

Bn 

driver 

FROM 
PARAMETER 

(INPUn 

Propagation delay time, 
tpLH low- to high-level output On 

Propagation delay time, orEn 
tpHL high- to low-level output 

Propagation delay time, 
tPLH low- to high-level output 

Propagation delay time, 
TE 

tPHL high- to low-level output 

trLH 
Transition time, 

low- to high-level output On 
Transition time, orEn 

trHL high- to low-level output 

* TYPical values are at Vee - 5 V. 

driver plus receiver 

FROM 
PARAMETER 

(INPUT) 

Propagation delay time, 
tpLH low- to high-level output 

Propagation delay time, 
On 

tPHL high- to low-level output 

* Full range IS -55 e to 125 e. 

4·16 

Rn 

Rn 

Rn 

Rn 

TO 

(OUTPUT) 

Bn 

Bn 

Bn 

TO 

(OUTPUn 

Rn 

REatO.8V, TE at 2 V, 

VL = 5V, SI closed, 

See Figure 4 

Bn at2 V, TEat2V, 

VL = 5V, SI closed, 

See Figure 5 

Bn at 0.8 V, TE at 2 V, VL - 0, 

SI closed, See Figure 5 

Bn at 0.8 V, TE at 2 V, 

SI closed, See Figure 5 

VL - 5V, SI closed, 

See Figure 6 

TEST CONDITIONS 

TE at 0.8 V, REat2V, 

VL = 2V, See Figure 2 

On, En, RE at 2 V, VL = 2V, 

See Figure 2 

REat2V, VL = 2V, 

See Figure 2 

TEST CONDITIONS 

REatO.8V, TE at 0.8 V, 

VL = 2V, See Figure 7 

(Both loads are used) 

TEXAS • 
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TAt MIN MAX 

25'e 20 

Full range 22 

25'e 18 

Full range 20 

25'e 15 

Full range 17 

25'e 13 

Full range 14 

25'e 12 

Full range 13 

25'e 14 

Full range 15 

25'e 4 

Full range 2 

TAt MIN TYP* MAX 

25'e 10 

Full range 27 

25'e 12 

Full range 15 

25'e 10 

Full range 27 

25'e 17 

Full range 19 

25'e 1 3 8 

Full range 1 33 

25'e 1 3 10 

Full range 1 13 

TAt MIN MAX 

25'e 25 

Full range 35 

25'e 25 

Full range 35 

UNIT 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

UNIT 

ns 



SN55ALS056, SN55ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

SOASI71-TI026S-D3275, APRIL 1989 

PARAMETER MEASUREMENT INFORMATION 

SNSSALSOS6 
OR Vo 

SN5SALSOS7 (8n) 

FIGURE 1. TEST CIRCUIT FOR DRIVER LOW-LEVEL OUTPUT VOLTAGE 

SNSSALSOS6 
VI _ _ OR 

(CE, TE,An, On, En) SNS5ALSOS7 (Bn) 

SOO .n 

TEST CIRCUIT 

I 50 pF (INCLUDES JIG CAPACITANCE) 

! . (CS TE) 3 V - - - - - - 1.S V 

• 0 V : • 
VI tpLH-' ,--

3V , 
(An,On,En) 0 V __ 1_.~ '! _ ;\,;..' ___ .:.1 ;:,S",;VJ, , 

tpLH--: 0+- tpHL -: :..-

1.5 V 

V'.' ...... ----.... ·'90% 
VO(Bn) OH - - i.55-VL90% 1.55 V'}~10% 

VOL -, ,10% :~ 
~ :-'-tTLH tTHL....-l ~ 

VOLTAGE WAVEFORMS 

NOTE: tr = If s: 5 ns from 10% 1090%. 

FIGURE 2. DRIVER PROPAGATION DELAY TIMES 

TEXAS • 
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SN55ALS056, SN55ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

03275. APRIL 1989-TI0265-S0AS171 

PARAMETER MEASUREMENT INFORMATION 

t--............... -Vo 

I 50 pF (INCLUDES JIG CAPACITANCE) 

-
TEST CIRCUIT 

3V-------1-.57 \.5V 

o V ! ' I ' 
tpHL -1 :- --: ~tpLH 

----------n' , , 'r------
i \1...1._55_V ______ iJ! f 1.55 V VO(Sn) 

VOLTAGE WAVEFORMS 

NOTE: Ir = If ,;: 5 ns from 10% 1090%. 

FIGURE 3. PROPAGATION DELAY FROM T/R TO Bn 

t---.-~~--VO 

I 50 pF (INCLUDES JIG CAPACITANCE) 

TEST CIRCUIT 

VI(Sn) ~ :3"-_________ 1_.5_5.JV/ 

-: tpLH i- -: tpHL ;.-

VO(An.Rn) :::. -- - - - -1:5-// 1.5 V\I... ______ _ 

VOLTAGE WAVEFORMS 

NOTE: Ir = If ,;: 10 ns from 10% 10 90%. 

4-18 

FIGURE 4. RECEIVER PROPAGATION DELAY TIMES 

TEXAS • 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



SN55ALS056, SN55ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

SDAS171-TI026s-D3275, APRIL 1989 

PARAMETER MEASUREMENT INFORMATION 

v, (B,RE. TIii) 
!--...... ..J.:,.;_vo 

'-----' 

TEST CIRCUIT 

V~CS,IiE,T/II) 3 v- -- -- --,-.5 ~f 
o v !~ 

~z-: :-- o.S v 
--~\:::::-[ 

:'~:~'-f 

, , 
-; :-tnH 

y.;;-
;<-

VD(An,Rn) -----I.·Fr·'v 
VOLTAGE WAVEFORMS 

NOTE: tr = If s; 5 ns from 10% 10 90%. 

FIGURE 5. PROPAGATION DELAY FROM CS OR T/R TO An OR FROM RE TO Rn 

V,---,(-•• ,.-I) 

'------' 

1.15V~ _____ • 

vI 1.55 V • , 

1.1 V : : 

BUS LOGIC 
LOW L£VEL 

:-t.{NR)-! 

TEST CIRCUIT 

BUS LOGIC 
HIGH LEVEL 

~
2V 

1.55 V 
, , 
, .,- - - - - -1.25 V 

!-- .. ( .. )~ 

Iw is Increased until Ihe output voltage fall just reaches 2.0 V. Iw is increased until the oulput voltage rise jusl reaches 0.8 V. 

NOTE: tr = If s; 2 ns from 10% 10 90%. 

VOLTAGE WAVEFORMS 

FIGURE 6. RECEIVER NOISE IMMUNITY 

TEXAS ..If 
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SN55ALS056, SN55ALS057 
TRAPEZOIDAL·WAVEFORM INTERFACE BUS TRANSCEIVERS 

03275, APRIL 198I1-TI0265-SDAS171 

PARAMETER MEASUREMENT INFORMATION 

5V 

2V 

18.0. 

t--.............. -VO 

500 A 
50pr I I 50 pr (INCLUDES JIG CAPACITANCE) 

TEST CIRCUIT 

VI(Dn) :: -- - ~,; f 
:---r- tpLH 

VO(Rn) 

, ,-------~ , 
1.5 Vi \1.5 V 

VOLTAGE WAVEFORMS 

NOTE: Ir = If ,;; 5 ns from 10% 1090%. 

4-20 

FIGURE 7. DRIVER PLUS RECEIVER DELAY TIMES 
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SN75ALS056, SN75ALS057 
TRAPEZOIDAL·WAVEFORM INTERFACE BUS TRANSCEIVERS 

TI0~3025. AUGUST 1987-REVISED JUNE 1990 

• SN75ALS056 is an Octal Transceiver 

• SN75ALS057 Is a Quad Transceiver 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Low Power Dissipation 
••• 52.5 mW/Channel Max 

• High-Impedance P-N-P Inputs 

• Logic Level1-V Bus Swing Reduces Power 
Consumption 

• Trapezoidal Bus Output Waveform Reduces 
Noise Coupling to Adjacent Lines 

• Power-Up/Down Protection (Glitch Free) 

• Open-Collector Driver Outputs Allow 
Wired-OR Connections 

• Designed to Be a Faster, Lower Power 
Functional Equivalent of National DS3896, 
DS3897 

description 

The SN75ALS056 is an 8-channel, monolithic, 
high-speed, advanced low-power Schottky 
device designed for 2-way data communication 
in a densely populated backplane. The 
SN75ALS057 is a 4-channel version with 
independent driver input (On) and receiver 
output (An) pins and a separate driver disable 
for each driver (En). 

SN75ALS058 
DW OR N PACKAGE 

(TOP VIEW) 

Al Bl 
A2 82 

83 
84 

Vee GNt;> 
A5 85 

86 
87 
88 

cs T/R 

SN75ALS057 
DW OR N PACKAGE 

(TOP VIEW) 

'-1-__ 

81 
El 
B2 
E2 
GND 
83 
E3 
84 
E4 
RE 

These transceivers feature open-collector driver outputs with a series Schottky diode to reduce capacitive 
loading to the bus. By using a 2-V pull-up termination on the bus, the output signal swing will be 
approximately 1 V, which reduces the power necessary to drive the bus load capacitance. The driver 
outputs generate trapezoidal waveforms that reduce crosstalk between channels. The drivers are capable 
of driving an equivalent dc load as low as 18.5 n. 
The receivers have internal low-pass filters to further improve noise immunity. 

The SN75ALS056 and SN75ALS057 are characterized for operation from O"C to 70"C. 

TEXAS • 
INSTRUMENTS 
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SN75ALS056, SN75ALS057 
TRAPEZOIDAL·WAVEFORM INTERFACE BUS TRANSCEIVERS 

D3025, AUGUST 1987-f1EVISED JUNE 1990-TI0266 

logic symbolst 

T/i 11 

cs 
AI 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

01 

EI 

RI 

02 
E2 

R2 
03 
E3 

R3 

04 

E4 

R4 

10 

2 

3 

4 

7 

9 

10 

11 

1 

19 

2 

3 

17 

4 

6 

14 

7 

8 

12 

9 

" ...... 

.,; 

"'" 

"'" 

SN75ALS056 

3 EN2 [B-A] 

SN75ALS057 

ENI [D-B] 

EN2 [B-R] ., r 
att> 

1~ 

V2 

logic diagrams (positive logic) 

SN75ALS056 

T/R..:1.:,.1 ---r, 
CS 10 

20 BI 
XMIT-+ 

20 Bl 
Al~I ................ .-~~~~ 

19 B2 

18 B3 
+-REC 

17 B4 6 IDENTICAL CHANNELS NOT SHOWN 

15 B5 

14 B6 

13 B7 

12 B8 

SN75ALS057 

TE ...:1~0 ........ --cJl 

RE ...i1u,1 .................... +_01 

XMIT -+ 

..... 20 

-.J 
BI 20 Bl 

DI~:::::::;::~~L-) EI.19 

..... 18 

....J 
B2. 

RI ..I2t..-.................... !--c:lK' 1--+--..1 

+-REC 
..... 15 

~ 
~ 13 

~ 
B4 

B3 2 IDENTICAL CHANNELS NOT SHOWN 

:1:~2::::::;===L::t~ I" ~ 
t These symbols are In accordance with ANSI/IEEE Sid 91-1984 and lEe Publication 617-12. 

TEXAS ." 
INSTRUMENTS 

4-22 POST OFFICE BOX 866303 • DALLAS. TEXAS 75285 



SN75ALS056, SN75ALS057 
TRAPEZOIDAL·WAVEFORM INTERFACE BUS TRANSCEIVERS 

TI0266-03025, AUGUST 1987-AEVISEO JUNE 1990 

SN75ALS056 
FUNCTION TABLE 

TRANSMIT IRECEIVE 

CONTROLS CHANNELS 

CS TIR A<-+B 

L H T(A-+8) 

L L R (8 -+A) 

H X D 

SN75ALS057 
FUNCTION TABLE 

TRANSMIT IRECEIVE 

CONTROLS CHANNELS 

fE RE En O-+B B-+R 

L L L D R 

L L H T R 

L H L D D 
L H H T D 
H L X D R 

H H X D D 

H ~ high level, L ~ low level, R ~ receive, T ~ transmit, D ~ disable, X ~ irrelevant 

Direction of data transmission is from An to Bn for the SN75ALS056 and from On to Bn for the 
SN75ALS057. Direction of data reception is from Bn to An for the SN75ALS056 and from Bn to Rn for 
the SN75ALS057, Data transfer is inverting in both directions, 

schematics of inputs and outputs 

DRIVER OUTPUT RECEIVER INPUT CONTROL liN PUTS 
VCC----~------------~r--r------~~----- Vcc 

17.5 kn 2.5kn 

'fE/RE --p--1H 
INPUT 

GND----~----~----~~~~--------~~--- GND --~------~--------~ 
RECEIVER OUTPUT 

Vcc------~~~~~------~--~----------.-------------~--
SN75ALS057 

ONLY 

En 
t-~---oPIN 

GND--------------~--~---r----~_~----~--~--------~~----T_~--~~ 

ALL RESISTOR VALUES SHOWN ARE NOWINAL. 

t Additional ESD protection is on the SN75ALS057 only, which has separate receiver output and driver input pins. 
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SN75ALS056, SN75ALS057 
TRAPEZOIDAL·WAVEFORM INTERFACE BUS TRANSCEIVERS 

03025, AUGUST 1987-REVISEO JUNE 1990-T10266 

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

Supply voltage, VCC (see Note 1) " , , " , , , " " , , " , " " " " , , , , " , " " " " , , " , , " , , , , , , , , '" 6 V 
Control input voltage " , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , . , , , , , , , , , , , , , , , , , , , , , , " 5,5 V 
Driver input voltage """""""',',"""""""',"""""', .... ,.................... 5.5 V 
Driver output voltage .. , ..... , .. , ...... , ...•................................ , ... , , . . . . . . . . . 2.5 V 
Receiver input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 V 
Receiver output voltage ., .................. " .... , ... , ....... , .... ,., ............ ,........ 5.5 V 
Continuous total power dissipation ...................... , . . . . . . . . . . . . .. See Dissipation Rating Table 
Operating free-air temperature range ................. , ... " .. , . , .. " , . . . . . . . . . . . . . . . . . O·C to 70·C 
Storage temperature range ........................................ " .. " ... ,.... - 65'C to 150'C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 260"C 

NOTE 1: Voltage values are wilh respect to network ground terminal. 

DISSIPATION RATING TABLE 

TA:S 25°C DERATING FACTOR TA = 70"C 
PACKAGE 

POWER RATING ABOVE TA = 25"C POWER RATING 

OW 1025mW 8.2mWI'C 656mW 

N 1150mW 9.2mWI'C 736mW 

recommended operating conditions 

MIN NOM MAX UNIT 

VCC Supply voltage 4.75 5 5.5 V 

VIH High·level driver and control input voltage 2 V 

VIL Low-level driver and control input voltage 0.8 V 

Bus termination voltage 1.9 2.1 V 

TA Operating free·air temperature 0 70 ·C 

TEXAS ." 
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SN75ALS056, SN75ALS057 
TRAPEZOIDAL·WAVEFORM INTERFACE BUS TRANSCEIVERS 

T10266-03025, AUGUST 1987-REVISED JUNE 1990 

SN75ALS056 electrical characteristics over recommended ranges of operating free-air 
temperature and supply voltage (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VIK Input clamp voltage at An, T IR, or ~ II = -18mA -1.5 V 
VT Receiver input threshold at Bn 1.426 1.674 mV 

VOH High-level outpu1 voltage at An 
Bn at 1.2V, ~atO.8V, 

2.4 V T/R at 0.8 V, IOH = -400 p.A 

An 
Bnat2V, ~atO.8V, 

0.5 T/R at 0.8 V, 10L = 16mA 

VOL Low-level output voltage Anat2V, ~atO.8V, V 
Bn T/Rat2V, VL = 2V, 0.75 1.2 

RL = 18.50, See Figure 1 
An, T IR", or ~ VI- Vee 40 

IIH High-level input current 
Bn 

VI- 2V, Vee - 0 Vor5.25 V, p.A 
An at 0.8 V, T/R at O.BV 100 

IlL Low-level inpu1 current at An, T IR, or ~ VI- 0.4 V -400 p.A 

lOS Short-circuit outpu1 current at An 
AnatOV, Bnatl.2V, 

-40 -120 rnA 
~atO.BV, TlR"at O.B V 

lee Supply current 75 rnA 

CoCB) Driver outpu1 capacitance 4.5 pF 

SN75ALS057 electrical characteristics over recommended ranges of operating free-air 
temperature and supply voltage (unless otherwise noted) 

PARAMETER 

VIK Input clamp voltage at On, En, TE, or RE 
VT Receiver inpu1 threshold at Bn 

VOH High-level output voltage at Rn 

Rn 

VOL Low-level ou1put voltage 
Bn 

On, En, 'fE, or m: 
IIH High-level input current 

Bn 

IlL Low-level inpu1 current at On, En, TE, or RE 

lOS 
Short-circuH output current at Rn 

ICC Supply current 

CoCB) Driver output capacHance . t All tyPiCal values are at Vee - 5 V, TA - 25 C • 

TEST CONDITIONS 
11- lBmA 

Bn at 1.2V, REatO.BV, 
10H = -400p.A 
Bnat2V, REatO.BV, 
10L = 16mA 
Onat2V, Enat2V, 
TEat O.BV, VL = 2V, 
RL = lB.50, See Figure 1 
VI = Vee 
VI- 2V, Vee - OVor5.25V, 
On at O.B V, En at 0.8 V, 
'fEat O.BV 
VI- 0.4 V 

RnatO, Bnatl.2V, 
RE at O.B V 

TEXAS ~ 
INSTRUMENlS 

POST OFFICE BOX 656303. DALLAS, TEXAS 75285 

MIN TYpt MAX UNIT 
1.5 V 

1426 1674 mV 

2.4 V 

0.5 

V 
0.75 1.2 

40 

100 
p.A 

400 p.A 

-40 -120 mA 

40 mA 
4.5 pF 
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SN75ALS056 
TRAPEZOIDAL-WAVEFORM INTERFACE aus TRANSCEIVER 

03025, AUGUST ,1987--REVlSED JUNE 1980-Tl0298 

switching characteristics over recommended ranges of operating free-air temperature and Vee 
(unless otherwise noted) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 
TEST CONDITIONS 

tPLH 
Propagation delay time, 

low-Io-high-Ievel output rn: at 0.8 V, T/Fiat2V, 
Propagation delay time, 

An Bn 
VL = 2V, See Figure 2 

tpHL high-to-Iow-Ievel output 

tpLH 
Propagation delay time 

low-to-hlgh~evel output An and T/Rat2V, VL = 2V, 
Propagation delay time, 

e!! Bn 
See Figure 2 

tpHL high-to-Iow-Ievel output 

tpLH 
Propagation delay time, 

VI(An, Bn) = 5 V, e!! at 0.8 V, 
low-to-high-Ievel output 

Propagation delay time, 
T/R Bn RL2 not connected, CL = 30pF, 

tPHL high-to-Iow-Ievel output 
RU = 180, See Figure 3 

trLH 
Transition time, 

Iow-to-high-Ievel output ~atO.8V, T/Rat2V, 
Transition time, 

An Bn 
VL = 2V, See Figure 2 

trHL high-to-Iow-Ievel output . t All typIcal values are at Vee 5 V, T A 25 C . 

4-26 
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MIN TYpt MAX UNIT 

19 

ns 

18 

24 

ns 

20 

25 

ns 

35 

1 3 11 

ns 

1 3 6 



SN75ALS056 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVER 

TI0266-D3025, AUGUST 1987--AEVISED JUNE 1990 

switching characteristics over recommended ranges of operating free-air temperature and Vee 
(unless otherwise noted) 

receiver 

FROM 
PARAMETER 

(INPUT) 

tpLH 
Propagation delay time, 
low-to-high-Ievel output 

Propagation delay time, 
Bn 

tPHL high-to-Iow-Ievel output 

Output disable time 
tpLZ es 

from low level 

Output enable time 
tPZL es 

to low level 

Output disable time 
tpHZ es 

from high level 

Output enable time 
tPZH es 

to high level 

Output disable time 
tPLZ 

from low level 
T/R 

Output enable time 
tPZL TtR 

to low level 

Output disable time 
tPHZ T/R 

from high level 

Output enable time 
tpZH T/R 

to high level 

Iw(NR) 
Receiver noise rejection 

Bn 
pulse duration 

TO 
(OUTPUT) 

TEST CONDITIONS 

An es at O.B V, T IR at 0.8 V, See Figure 4 

Bn at2V, T/R at 0.8 V, CL = 5pF, 

An VL = 5 V, RL I = 390 n, RL2 not connected, 
See Figure 5 
Bnat2V, T/R atO.8V, CL - 30pF, 

An VL = 5 V, RLl = 390n, RL2 = 1.6kn, 
See Figure 5 
Bn at 0.8 V, T/R at 0.8 V, CL = 5 pF, 

An VL = 0, RL1 = 390 n, RL2 not connected, 
See Figure 5 
Bn at 0.8 V, T IR at 0.8 V, CL - 30 pF, 

An VL = 0, RL1 not connected, RL2 = 1.6 kn, 
See Figure 5 

es at 0.8 V, VI(An, Bn) - 2 V, VL = 5 V, 
An RL1 = 390 n, RL2 not connected, 

CL = 5 pF, See Figure 3 
es at O.B V, VI(An, Bn) - 2 V, VL - 5 V, 

An RL1 = 390 11, RL2 = 1.6 kll, 
CL = 30 pF, See Figure 3 

es at O.B V, VI(An, Bn) - 0, VL - 0, 
An RL 1 = 390 11, RL2 not connected, 

CL = 5 pF, See Figure 3 
es at O.B V, VI(An, Bn) - 0, VL - 0, 

An RL1 not connected, RL2 = 1.6 kll, 
CL = 30 pF, See Figure 3 

An orRn 
csatO.BV, TtR atO.B V, 
See Figure 6 

TEXAS ~ 
INSTRUMENTS 
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MIN MAX UNIT 

18 
ns 

lB 

18 ns 

15 ns 

8 ns 

17 ns 

20 ns 

40 ns 

17 ns 

15 ns 

3 ns 
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SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVER 

03025, AUGUST 1987-REVlSED JUNE 199O-TI0266 

switching characteristics over recommended ranges of operating free-alr temperature and Vee 
(unless otherwise noted) 

driver 

PARAMETER 
FROM TO 

TEST CONDITIONS 
(INPUT) (OUTPUT) 

tpLH 
Propagation delay time, 
low-to-high-Ievel output TE at 0.8 V, REat2V, 
Propagation delay time, 

On orEn Bn 
VL = 2V, See Figure 2 

tpHL high-to-Iow-Ievel output 

tpLH 
Propagation delay time, 
low-to-high-Ievel output On, En, ~at2V, VL = 2V, 
Propagation delay time, 

TE Bn 
RLI = 1811, See FIQure2 

tpHL high-to-Iow-Ievel output 

ITLH 
Transition time, 
low-to-high-Ievel output ~at2V, VL = 2V, 
Transition time, 

On or En Bn 
'fEatO.8V, See FIQure2 

.ITHL hlgh-to-Iow-Ievel output 

receiver 

PARAMETER 
FROM 

(INPUT) 
TO 

(OUTPUT) 
TEST CONDITIONS 

tPLH 
Propagation delay time, 
low-to-high-Ievel output 
Propagation delay time, Bn' Rn RE at 0.9 V, 'fE at 2 V, See Rgure4 

tPHL high-to-Iow-Ievel output 

Output disable time 
Bn at 2 V, TE at 2 V, VL - 5V, 

tPLZ m: Rn CL = 5pF,RL1= 39011, 
from low level 

RL2 not connected, See FIgUre 5 

Output enable time 
Bnat2V, TEat2V, VL - 5V, 

tpZL m: Rn CL = 30 pF, RL 1 = 390 11, RL21.6kll, 
to low level 

See Rgure5 

Output disable time 
BnatO.8V, TEat2V, VL- 0, 

tpHZ m: Rn CL = 5 pF, RLI = 39011, 
from high level 

RL2 not connected, See Figure 5 

Output enable time 
Bn at 0.8 V, TE at2 V, VL - 0, 

tpZH 'A'E Rn CL = 30 pF, RL 1 not connected, 
to high level 

RL2 = 1.6 kll. See Figure 5 

1w(NR) 
Receiver noise rejection 

Bn en TE at 2.0 V, RE at 0.8 V, 
pulse duration See Figure 6 

driver plus receiver 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 
TEST CONDmONS 

tpLH 
Propagation delay time, 
low-to-hlgh-Ievel output 

Propagation delay time, 
On Rn ~ at 0.8 V, 'fE at 0.8 V, See Figure 7 

tpHL high-to-Iow-level output . t All typical values are at Vee - 5 V, T A - 25 C . 
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MIN TYPt MAX UNIT 

19 
ns 

18 

24 
ns 

20 

1 3 11 
ns 

1 3 6 

MIN MAX UNIT 

18 
ns 

18 

18 ns 

15 ns 

17 ns 

17 ns 

3 ns 

MIN MAX UNIT 

40 
ns 

40 



SN75ALS056, SN75ALS057 
TRAPEZOIDAL·WAVEFORM INTERFACE BUS TRANSCEIVERS 

n0266-D3025. AUGUST 19B7-REVISED JUNE 1990 

PARAMETER MEASUREMENT INFORMATION 

SN75ALS056 
OR Vo 

SN75ALS057 (9n) 

FIGURE 1. DRIVER LOW·LEVELoOUTPUT·VOLTAGE TEST CIRCUIT 

SN75ALS056 

V I(CS,TE,An .On,En) OR I--........ -VO 

SN75ALS057 (9n) .x. 30 pF (INCLUDES JIG CAPACITANCE) 

TEST CIRCUIT 

1.5 V 

V, '0 V tpLH--i:--[ 

(<:5 1£) 3 V - • - - • - 1.5 V 

3 V I 

(An,Dn,En) 0 V _ .1:~ Y., I 1.5 V I 

tpLH-- -- tpHL ~ :-
Vo(Bn) VOH - ''-.55' ~r.ir'l' 9~O='%---1.-55~V~ 

VOL ~:10% I, 

~ J..-tTlH tTHL -.! ~ 

VOLTAGE WAVEFORMS 

NOTE: Ir = If :s; 5 ns from 10% to 90%. 

FIGURE 2. DRIVER PROPAGATION DELAY TIMES 

TEXAS 'If 
INSTRUMENTS 
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SN75ALS056, SN75ALS057 
TRAPEZOIDAL·WAVEFORM INTERFACE BUS TRANSCEIVERS 

03025, AUGUST 1987-REVISED JUNE 1990-TI02S5 

PARAMETER MEASUREMENT INFORMATION 

VI(T!II)------,I-__ .......... -
SN75ALS056 Vo 

V(An,Bn) -"-__ --' 

TEST CIRCUIT 

VI(T~ ::-------'57 \_5V 
tpHL -: :- -: :-tPLH 

:\' :~ 
VO(Bn) i :1-55 V : ,'-55 V 

, ,'------!-'! : 

VO(An) 

VO(An) 

lpu -: :- tph -: :-, , 
':~ ___ ~;-f-----'-

tpHZ ""': C ----£..0.5 Y 

----'-.i:,.. __ .r0,5 V 

-~-f 

VOLTAGE WAVEFORMS 

?e-
~ :-tpz" 

y:;--
NOTE: tr = tj s: 5 n8 from 10% to 90%, 

FIGURE 3. PROPAGATION DELAY FROM T/R'TO An OR Bn 

SV 

t--..... --t--Vo 

TEST CIRCUIT 

VOLTAGE WAVEFORMS 

NOTE: tr = If s: 10 n8 from 10% to 90%, 

4-30 

FIGURE 4. RECEIVER PROPAGATION DELAY TIMES 

TEXAS -If 
INSTRUMENTS 
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SN75ALS056, SN75ALS057 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

TI0266-03025, AUGUST 1987-REVISED JUNE 1990 

PARAMETER MEASUREMENT INFORMATION 

1-:-":"'7~-"""- Vo 

-= RU J. '1. (INa.UDES JIG CAPACITANCE) 

TEST CIRCUIT 

V(B,iiE) 3V-------l~51 

o v . : 

VO( ..... ) 

NOTE: tr = If ,; 5 ns from 10% to 90%. 

, . 
tpHZ -: ;- 0.5 Y 

--..;.;\.::::£ 
i'C-f 

tpLZ-: ~ 
·C_[O.5V 

-----'1:- ----of 

VOLTAGE WAVEFORMS 

, , 
-: :-trzH y;:;-

FIGURE 5. PROPAGATION DELAY FROM CS TO An OR RE TO Rn 

5V 

V~ .. ) 

TEST CIRCUIT 

VI 1.55 v' . 
BUS LOGIC 
HIGH LEVEL 

l.85V~ _____ ' 

, , 
1.1 V , I 

BUS LOGIC 
LOW LEVEL 

:-tw(NR) -: ~ .. ~2V 
~'-·~"-~-1.25V 

Iw is increased until the output vOltsge fall just reaches 2 V. , , 
:- tw(NR) --: 

Iw is increased until the output voltage rise just reaches 0.8 V. 

NOTE: tr = If ,; 2 ns from 10% to 90%. 

VOLTAGE WAVEFORMS 

FIGURE 6. RECEIVER NOISE IMMUNITY 

TEXAS ~ 
INSTRUMENTS 
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SN75ALS056, SN75ALS051 
TRAPEZOIDAL-WAVEFORM INTERFACE BUS TRANSCEIVERS 

03025. AUGUST 1987-f1EVISED JUNE 1980-TI0266 

PARAMETER MEASUREMENT INFORMATION 

2V 5V 

t---.......... .-,.-Vo 
(Bn) ..... ___ .... (Rn) 

30 prI 1.6 kA I 30 pr (INCLUDES JIG CAPACITANCE) 

TEST CIRCUIT 

3V- -- ;.~ ~! 
o V : 

\1.5 V 
I 

~tpLH ;... -: tpHL i-

VO(Rn) 1.5 V/. \1.5 V 

VOLTAGE WAVEFORMS 

NOTE: Ir = If s: 5 ns from 10% to 90%. 

4·32 

FIGURE 7. DRIVER PLUS RECEIVER DELAY TIMES 
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SN54BCT979, SN74BCT979 
9·BIT REGISTERED BTL TRANSCEIVERS WITH PARITY 

GENERATORS/CHECKERS 

• Supports Draft Futurebus + Standard (IEEE 
P896.1, 90 July 16) and Pi-Bus Standard 

• Packaged in Plastic Shrink Smail-Outline 
300-mll Packages (SSOP) and Very Small 
Outline Flatpack (VSOW) 

• Open-Collector B Port Drives Load 
Impedances as Low as 10 n 

• BTL Logic Level 1-V Bus Swing Reduces 
Power Consumption 

• Latchable Transceiver With Output Sink of 
24 mA at the A Bus and 100 mA at the B 
Bus 

• Option to Generate and Check Parity or 
Feed-Through Data/Parity in Directions 
A-to-B or B-to-A 

• Independent Latch Enables for A-to-B and 
B-to-A Directions 

• ODD/EVEN Parity-Select Pin 

• ERRA and ERRB Output Pins for Parity 
Checking 

• Ability to Simultaneously Generate and 
Check Parity 

• ESD Protection Exceeds 2000 V Per 
MIL-STD 883C, Method 3015 

description 

The 'BCT979 is a 9-bit to 9-bit parity trans
ceiver with transparent latches. The device can 
operate as a feed-through transceiver or it can 
generate/check parity from the 8-bit data bus 
in either direction. It has a specified current
sinking capability of 24 mA at the A-bus and 
100 mA at the B-bus. 

TI0214-1J3588. JUNE 199O-AEVISED OCTOBER 1990 

SN54BCT979 ••• WD PACKAGE 
SN74BCT979 ••• DL PACKAGE 

(TOP VIEW) 

GSA 
LEAB 

BO 

GND 
A01 GND 
GND B1 

AI2 ~ 
A02 8 41 B2 

40 GND 
A03 39 GND 
AI4 38 B3 

GND 37 ODD~ 
A04 36 B4 
AIS 35 SEL 

A05 34 B5 
AI6 33 GND 

A06 32 GND 
GND 31 B6 

AI7 30 §WJ 

A07 29 B7 
APARI 2B GND 

APARO 27 GND 
Vee 2B BPAR 

LEBA 25 GA!J 

The 'BCT979 features independent latch enables (LEAB and LEBA) for the A-to-B direction and the B-to- :> 
A direction, a select pin for ODD/EVEN parity, and separate error signal output pins for checking parity. ;;::. 

W 
When communication between buses occurs, parity is generated and passed on to either bus as APAR or -> 
BPAR. Error detection of the parity generated from A10-A17 and BO-B7 can be checked by ERRA and 
ERRB, provided that LEAB and LEBA are high and the mode select SEL is low. If SEL is high, the W 
communication between buses is in a feed-through mode where parity is still generated and checked as a: 
ERRA and ERRB. a. 

t; 
;::) 
C o 
a: ________________________________ ~~~~~--~--~a. 

Copyright @ 1990. Texas Instruments IncOl'Pcnted PRODUCT PREVIEW document8 contain InformItIon on prodUCla 
In the formative or deIIgn ph ... of developmenL ClHlractarlltlc 
data and other specifications .... dHign go .... TUIIlnetrumentI 
I'eIII'VU the right to ct\angI or discontinue thete products 
without noace. 
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SN54BCT979, SN74BCT979 
9-BIT REGISTERED BTL TRANSCEIVERS WITH PARITY 
GENERATORS/CHECKERS 
D358II, JUNE li19O-REVISED OCTOBER 1990-TI0214 

, The 'BCT979 features open-collector driver outputs at the B port (BO-B7 and BPAR) with a series 
Schottky diode to reduce capacitive loading to the bus. If a 2-V pullup is used on the bus, the output 
signal swing is approximately 1 V, which reduces the power necessary to drive the bus load capacitance. 
The driver outputs are capable of driving an equivalent dc load of as low as 10 n. 
The transceiver has a precision threshold set by an internal bandgap reference to give accurate input 
thresholds over VCC and temperature variations, 

This transceiver is compatible with Backplane Transceiver Logic (BTL) technology at significantly reduced 
power dissipation per channel. 

The SN54BCT979 is characterized for operation over the full military temperature range of - 55"C to 
125°C, The SN74BCT979 is characterized for operation from O"C to 70"C, 

PARITY FUNCTION TABLE (SEE NOTE 1) 

INPUTSt OUTPUTS 

ODD/EVEN 
l:oflnpulS 

APARI BPAR* EFIlIA 
AOtJ.A07=H 

L 0,2,4,6,8 L L H 
L 1,3,5,7 L H L 
L 0,2,4,6,8 H L L 
L 1,3,5,7 H H H 
H 0,2,4,6,8 L H L 
H 1,3,5,7 L L H 
H 0,2,4,6,8 H H H 
H 1,3,5,7 H L L 

t If LEAB - H, current A10·A17 and APARI data is used. If LEAB = L, latched AIO-AI7 and APARI data IS used. 
* This is the value of BPAR H SEL = L If SEL = H, BPAR = APARt. 
NOTE 1: Parity functions for the 'A bus are shown. Parity functions for the B bus are similar, but use BO-B7 and BPAR as inputs and APARO 

and ERRB as outputs. 

FUNCTION TABLE 

CONTROL INPUTS 
OPERATION! (IR lilA SEL LEAB LEBA 

H H x X X Isolation. AOO-A07/ APARO are in the high impedance state, and BO-
B7/BPAR are high. 

H L L X H B to A mode parity is generated from BO·B7 data and output on 
APARO, and Is checked against BPAR with the resuR output on EAFiB. 

H L L X L B to A mode parity is generated from latched BO-B7 data and output 
~~RO, and Is checked against BPAR with the result output on 

H L H X H B to A mode BPAR is output on APARO. Parity ~~~'eereted fr()RI BO-
B7 data, checked against BPAR, and output on . . 

H L H X L B to A mode BPAR is output on APARO. Parity is generated., 
latched BO·B7 data, checked against BPARO, an output on E R . 

L H L H X A to B mode parity l!Senerated from AIO-AI7 data a~ on 
. BPAR, and is check against APARI and output on . 

L H L L X A to B mode parilyt!rnerated from latched A10·A17 da~ output 
on BPAR, and is c ed against APARI and output on . 

L H H H X A to B mode APARlls output on BPAR. Parity is ~ted from AIO-
AI7 data, checked against APARI, and output on RA. 

L H H L X A to b mode APARI is output on BPAR. Parity Is generated from 
latched A10·A17 data, checked against APARI, and output on ERFIA. 

L L X X X AOO-A071 APARO and BO·B7/BPAR are active (high or low logic 
level) . 

• Parity is generated from A10·A17 and from 8O·B7 based on the level present at ODD/EVEN. Parity is checked (AOO·A07 against APARI and 

"U :a 
m < BO-B7 against BPAR) based on the laval present at ODD/EVEN. See parity function table. -m 

~-------------------------------------
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SN54BCT979, SN74BCT979 
9·BIT REGISTERED BTL TRANSCEIVERS WITH PARITY 

GENERATORS/CHECKERS 
n0214-D3588, JUNE 199O-REVISED OCTOBER 1990 

logic diagram (positive diagram) 

CIU 

LEAS 

LEBA 

ODDl!V!R 

APARI 

SEL 

LATCH BUFFER 

---.------<11,C1 ~ HEN ~ 
___ -t ___ ....,8~1/--_.-I1 ... 1-D-8X......IL,1 8/ 8X1 Q 11--..-7'8....::+-I~ 

/ "'"-_---'I /J / 

8 

,.V 
>-+-4 ......... ~:-J 4 ~ J 

/8/ I V 8X<! ~.....J 8X 1D III-H-+-~8/'--__ 4---l 
n / PARITY 

BO-BT 

r--a-'---- P--V-"""._,..... mml 

----~-r----------r~~----~-+----; 

~il r--
'-+-<1C1 

--------+--I1D 
~ 

r--
'--/----a C1 

",UA 

_1 

-------~--------_r-_r--~---p·1 

1..-.--1-----11 

;>-0-

-
EN 

V 
~ 

r---
- EN 

",UA 

'----_r---J 1 
Q 

~----------_r---p1 i.--

-1 
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SN54BCT979, SN74BCT979 
9-BIT REGISTERED BTL TRANSCEIVERS WITH PARITY 
GENERATORS/CHECKERS 
03588, JUNE 198G-f1EVISED OCTOBER 1~T10214 

absolute maximum ratings over operating free .. lr temperature range (unless otherwise noted)t 

Supply voltage range, Vee ......... ,.............................................. -0.5 V to 7 V 

Input voltage range: BO-87, BPAR •••.•.••.••....••..•..••.•.•.••..•.•......•..... -0.5 V to 5.5 V 
Other Inputs. • . • • . • . • • . . • . • • . . . . . • . • . . . • • . . . • • . • . • . • • . • . • . . . • . • - 0.5 V to 7 V 

Voltage applied to any output in the disabled or power-off state. . . • . . • . • . . . • • . • • • . . • . . . - 0.5 V to 7 V 
Voltage applied to any output in the high state...................................... -0.5 V to Vee 
Operating free-air temperature range: SN54BCT979 . . . . . . . . . . . . . . . . . . . • . • . . • . . . . • . . - 55'C to 125'C 

SN74BCT979 .................................... O'C to 70'C 
Storage temperature range .•.•..•.•••.••..•.•........•••.•....•....•.••...•.••.. - 6S'C to 1500C 

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 bayond those indicated under "recommended operating conditions" is 
not Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

recommended operating conditions 

SN54BCT979 SN74BCT979 
MIN NOM MAX MIN NOM MAX UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 
BO-B7,BPAR 1.6 1.6 

VIH High-level input voltege 
Other inputs 2 2 

V 

BO-B7,BPAR 1.475 1.475 
Vil Low-tevel input voltage 

Other inputs 0.6 0.8 
V 

VOH High-level output voltage BO-B7,BPAR 2 2 V 

11K Input clamp current -18 -18 rnA 

IOH High-level output current 
AOO-A07, APARO, 

-3 -3 mA 
~Emm 
AOO-A07, APARO, 

24 24 mA 
IOl Low-level output current ~Emm 

BO-B7,BPAR 100 100 mA 

TA Operating free-eir temperature -55 125 0 70 ·C 

~-------------------------------------
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SN54BCT979, SN74BCT979 
9-BIT REGISTERED BTL TRANSCEIVERS WITH PARITY 

GENERATORS/CHECKERS 
TI0214-D3588, JUNE 199O-REVISED OCTOBER 1990 

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

SN54SCT979 SN74SCT979 
PARAMETER TEST CONDITIONS 

MIN TYpt MAX MIN TYpt MAX 
UNIT 

VIK Vee = 4,5V,11 = -18mA -1,2 -1.2 V 

10H BO-B7,BPAR Vee - 5.5 V, VOH - 2 V 100 100 ".A 
AOO-A07, APARO, Vee - 4.5 V, 10H - -1 mA 2.5 3.4 2.5 3.4 

VOH ErmA, ERFIB Vee - 4.5 V, 10H - 3mA 2.4 3.3 2.4 3.3 
V 

AOO-A07, APARO, Vee - 4.5 V, 10L - 20 mA 0.3 0.5 
ERRA,ERRB Vee - 4.5 V, 10L - 24 mA 0.35 0.9 

V 

VOL Vee = 4.5 V, 10L = 80 mA 0.75 1.1 0.75 1.1 
BO-B7,BPAR 

Vee - 4.5 V, 10L - 100 mA 1.15 1.15 
V 

LEAB, LEBA,~,~, SEL 
Vee = 0, VI = 7 V 100 100 ".A II ODD/EQEiiI, AIO-AI7, APARI 

BO-B7,BPAR Vee - 5.5 V, VI - 5.5 V 1 1 mA 
LEAB, LEBA, 'GAB, miA, SEL 

Vee = 5.5 V, VI = 2.7 V 20 20 ,.A IIH ODD/EVER, AI0-AI7, APARI 
8O-B7*, BPAR Vee - 5.5 V, VI - 2.1 V 100 100 ,.A 
LEAB, LEBA, 'GAB, ~, SEL 

Vee = 5.5 V, VI = 0.5 V -0.6 -0.6 
IlL ODD/EQEiiI, AI0-AI7, APARI ".A 

BO-B7* Vee - 5.5 V, VI - 0.3 V 100 100 

10ZH ADO-A07, APARO Vee - 5.5 V, Vo - 2.7 V 50 50 ".A 
10ZL ADO-A07, APARO Vee - 5.5 V, Vo - 0.5 V -50 -50 ".A 
lOS' AOO-A07, APARO Vee - 5.5 V, Vo - 0 80 150 80 150 mA 

Outputs low Vee - 5.5 V, 10 - 0 69 

lee Outputs high Vee - 5.5 V, 10 - 0 17 mA 
Outputs disabled Vee - 5.5 V, 10 - 0 21 

t All typiCal values are at Vee - 5 V, TA - 25"e. 
* For 110 ports, the parameters IIH and IlL Include the off-state OUtput current. 
S Not more than one output should be shorted at a time, and the duration of the short-circuH should nol exceed 1 second. 

timing requirements 

Vee = 4.5 V to 5.5 V, 
TA - MIN to MAXI UNIT 

SN54SCT979 SN74SCT979 
MIN MAX MIN MAX 

AI0-AI7, APARI before LEAB l' 3 3 
Isu Setup time 

BO-B7, BPAR before LEBA l' 5 5 
ns 

AIO-AI7, APARI after LEAB l' 1 1 
th Hold time 

BO-B7, BPAR after LEBA l' 0 0 
ns 

LEABhigh 5 5 
Iw Pulse duration 

LEBA high 5 5 
ns 

.. .. 
§ For condItions shown as MIN or MAX, use the appropriata value specHled under recommended operating conditions . 
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SN54BCT979, SN74BCT979 
9·BIT REGISTERED BTL TRANSCEIVERS WITH PARITY 
GENERATORS/CHECKERS 
03588, JUNE 199o-REVISED OCTOBER 1990-TI0214 

switching characteristics (see Figure 1) 

Vee - 5V, 

PARAMETER 
FROM TO TA = 25"C 

(INPUn (OUTPUn 'BCT979 

MIN TYP 

tPLH 5.6 

tpHL 
AI B 

5.8 

tPLH 5.6 

tpHL 
B AO 

5.8 

tPLH 5.8 

tPHL 
APARI BPAR 

6.1 

tPLH 5.8 

tPHL 
BPAR APARO 

6.1 

tPLH 
~ 

B.l 

tPHL 
AI,APARI 

8.1 

tpLH 
~ 

8.1 

tPHL 
B, BPAR 

8.1 

tPLH 
ODD/EVEN ERRA 

10 

tPHL 10.7 

IPLH 
ODD/EVEN ERRB 

10 

IPHL 10.7 

IPLH 
ODD/EVEN 

10.2 

tpHL 
APAR 

10.7 

IPLH 
ODD/EVEN 

10.2 

IpHL 
BPAR 

10.7 

IPLH 6.3 

tpHL 
SEL APARO, BPAR 

5.8 

IPLH 6.6 

IPHL 
LEAB B,BPAR 

6.3 

IPLH 6.6 

IPHL 
LEBA AO,APARO 

6.3 

tpLH LEAB ERRA 6.6 

IpHL LEAB ERRA 6.3 

IPLH LEBA ~ 6.6 

IPHL LEBA ERRB 6.3 

IPZH GSA 
7.2 

IPZL 
AO,APARO 

9.5 

IPZH GAB 
7.2 

IPZL 
B,BPAR 

9.5 

IpHZ 
GSA 

6.8 

IPLZ 
AO,APARO 

5.5 

tPHZ GSA 
6.8 

tpLZ 
AO,APARO 

5.5 

Vee - 4.5 V to &.6 V, 
TA = MINtoMAXt 

SN54BCT979 SN74BCT979 

MAX MIN MAX MIN MAX 

c: t For condItions shown as MIN or MAX, use the appropnate value specified under recommended operating conditions • 
.. .. .. 

~ 
"tJ 
2J 
In 
< -In 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

n8 

n8 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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SN54BCT979, SN74BCT979 
9·BIT REGISTERED BTL TRANSCEIVERS WITH PARITY 

GENERATORS/CHECKERS 
TI0214-03588, JUNE 199O--flEVISED OCTOBER 1990 

PARAMETER MEASUREMENT INFORMATION 

From 
Oulput 
Under 
Teat 

o 7V 

soon S1 o Open 

T 
soon r "::" 

LOAD CIRCUIT FOR A OUTPUTS 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (A to B) 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES (8 to A) 

-={on 2V 

From 
Output T .. I 
Under Polnl 
Teat 

T 
LOAD CIRCUIT FOR B OUTPUTS 

TEST S1 

tPLH/tPHL Open 

tpLZ/tpZL 7V 

tpHZ/tpZH GND 

~
3V =. 1.5V ·1.5V 

I ~ ____ ° 
tpzL -.II 14- I ~ 

I IPlZ~ rr-
_--;1 ..... 1 I I 3.5 V 

S1~ : " 50% : y;;~OL 
I IPHZ--.I!.-

IpZH ~ 14- I 
Output ~-Vo;t-O.3'(pH 

S1 at GND 50% 
~OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES (A PORT) 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

FIGURE 1. LOAD CIRCUITS AND VOLTAGE WAVEFORMS 

~ w 
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SN54F776, SN74F776 
Pi·BUS OCTAL BIDIRECTIONAL LATCHED TRANSCEIVERS 

WITH OPEN·COLLECTOR OUTPUTS 

• Drives Heavily Loaded Backplanes With 
Equivalent Load Impedances Down to 1O-{} 

• Compatible with Pi-Bus and IEEE 896 
Futurebus Standards 

• High-Drive (100 mA) Open-Collector Drivers 
on B Ports 

• High-Speed Operation Enhances 
Performance of Backplane Buses and 
Facilitates Incident-Wave Switching 

• Reduced Voltage Swing (1 V) Produces Less 
Noise and Reduces Power Comsumption 

• High-Impedance State During Power-Up and 
Power-Down 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 30o-mil 
DIPs 

description 

The 'F776 is an octal bidirectional latched 
transceiver and is intended to provide the 
electrical interface to a high-performance wired
or bus. The B port inverting drivers are low
capacitance open-collector with controlled 
ramp and are designed to sink 100 rnA from 
2 V. The B port inverting receivers have a 
100-mV threshold region and a 4-ns glitch filter. 

The 'F776 B port interfaces to Backplane 
Transceiver Logic (BTL 1M). BTL features a 
reduced (1-V) voltage swing for lower power 
consumption and a series diode on the drivers 
to reduce capacitive loading « 5 pF). 

TI027!I-D3565, JUNE 1990 

SN54F778 , , , JT PACKAGE 
SN74F778 , " DW OR NT PACKAGE 

(TOP VIEW) 

Vee l V 28 ~~ OEA 2 'ZT 
Al 3 28 

!:D 
OND 4 25 

A2 5 24 
A3 8 23 B4 
A4 7 22 OND 

OND 8 21 as 
AS 9 20 B8 
AS 10 19 87 

OND 11 18 OND 
A7 12 17 B8 
AS 13 18 0EB2 
Vx 14 15 OBI 

SNS4F778", FK PACKAGE 

(TOP VIEW) 

§l ... ~ 81w ... 81 
Cl< > ... 111 

4 3 2 1 28 27 28 
A2 5 25 OND 
A3 6 24 B3 
A4 7 23 B4 

OND 8 22 OND 
AS 9 21 as 
AS 10 20 B6 

OND 11 19 B7 
121314 1518 1718 

~ ~ :I~I~ I ~ 
Incident-wave switching is used, therefore BTL propagation delays are short. Although the voltage swing 
is much less for BTL, so is its receiver threshold region, therefore noise margins are excellent. 

BTL offers low power consumption, EMI and crosstalk, low capacitive loading, superior noise margin, and 
low propagation delays. This results in a high bandwidth, reliable backplane. The 'F776 A port has TTL 
3-state drivers and TTL receivers with a latch function. A separate high-level control voltage input (VX) is 
provided to limit the A side output level to a given voltage level (such as 3.3 V). For 5 V systems, Vx is 
simply tied to Vee. 

The 'F776 has a designed feature to control the B output transitions during power sequencing. There are 
two possible sequences as follows: 
1. When LE is low and OEBn is low, the B outputs are disabled until the LE circuitry takes control. Then 
the B outputs follow the A inputs. This causes a maximum of one transition during power-up or power
down. 
2. If LE is high or OEBn is high, then the B outputs are disabled during power-up or power-down. 

m =IE BTL is a trademark of National Semiconductor Corporation. 

Copyright @ 1990, Texas Instruments Incorporated PRODUCT PREVIEW documentl GCIIdIIn InformIUon on productI 

::-.::e~:..",:=-c:: 
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logic symbolt 

LE 

OEA 

A1 

A2 

A3 

A4 

AS 

AS 

A7 

AS 

15 

1. 

28 

2 

3 

5 

• 
7 

II 

10 

12 

13 

SN54F776, SN74F776 
Pi-BUS OCTAL BIDIRECTIONAL LATCHED TRANSCEIVERS 

WITH OPEN-COLLECTOR OUTPUTS 

r-... & 
EN2 

'" ~ 
'" C1 

EN3 ., 
1D 

~ V3 1 

r 'Z1 2Q 

~ 
26 

24 

23 

21 

20 

111 

17 

81 

82 

B3 

B4 

as 
B6 

87 

B6 

TI0279-03565, JUNE 1990 

t This symbol is In accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
Pin numbers shown are for the OW, JT, and NT packages. 
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SN54F776, SN74F776 
Pi-BUS OCTAL BIDIRECTIONAL LATCHED TRANSCEIVERS 
WITH OPEN-COLLECTOR OUTPUTS . 
00566, JUNE 1990-Tl0279 

logic diagram (positive logic) 

15 
5m1 

~ 1_6 ____ -a ~------------~ 
OEA 2 --..----1 

A2. ~5_--.--I.-fm--' 
t>---+--+-+-r~ 

6 
A3 

7 
A4 

9 
A5 

10 
AS 

12 
A7 

13 
AS 

~ Pin numbers shown are for the OW, JT, and NT packages. 

< -m 

27 
81 

26 
B2 

24 
B3 

23 
B4 

21 
B5 

20 
B6 

19 
B7 

17 
B6 
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INPUTS 
An Bnt LE OEA OEB1 0EB2 
H X L L L L 

L X L L L L 

X X H L L L 

- - L H L L 

- H H H L L 

- L H H L L 

- - H H L L 

H X L L H X 
L X L L H X 
X X H L H X 

H X L L X H 

L X L L X H 

X X H L X H 

- H L H H X 

- L L H H X 

- H H H H X 

- L H H H X 

- H L H X H 

- L L H X H 

- H H H X H 

- L H H X H 

LATCH 
STATE 

H 

L 

0 0 

* H§ 

H§ 

0 0 
H 

L 

0 0 
H 

L 

0 0 
H 

L 

0 0 
0 0 
H 

L 

0 0 
0 0 

SN54F776, SN74F776 
Pi·BUS OCTAL BIDIRECTIONAL LATCHED TRANSCEIVERS 

WITH OPEN·COLLECTOR OUTPUTS 
TI0279-D3565, JUNE 1990 

FUNCTION TABLE 

OUTPUTS 
An Sn MODE 

Z H 

Z L 
A at high impedance, data from A to B 

Z 0 0 A high impedance, latched data to B 

* * Feedback A to Band B to A 

H Z§ 

L Z§ 
Preconditioned latch enabling data transfer from B to A 

0 0 00 Latch state to A and B 

Z Z 

Z Z 

Z Z 

Z Z 
B and A at high impedance 

Z Z 

Z Z 

H Z 

L Z 

H Z 

L Z 

H Z 
B at high impedance, data from B to A 

L Z 

H Z 

L Z 

H = High-voltage level, L = Low-voltage level, X = Don't care, - = Input not externally driven, Z = High-impedance (Off) state, Ono = 
High or low voltage level one setup time prior to the low-to-high 0: transition 
t Precaution should be taken to ensure the B inputs do not float. If they are permitted to float, the B inputs will take on the low level, * Condition will cause a feedback loop path; A to Band B to A. 
§ The latch must be preconditioned high such that B inputs can assume a high or low level while 0EB1 and OEB2 are low and 0: is high. 
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SN54F776j SN74F776 
Pi-BUS OCTAL BIDIRECTIONAL LATCHED TRANSCEIVERS 
WITH OPEN-COLLECTOR OUTPUTS 
03565. JUNE 199G-TI0Z19 

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

Supply voltage range, Vee ...................................................... ;. - 0.5 V to 7 V 
Input voltage range ..................•..•... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 0.5 V to 7 V 
Thresold control voltage, Vx . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . • . .. .. . - 0.5 V to 7 V 
Input current. . . . . . . . . . ... . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. . • . . . .. . . .• . . . . . . -40 mA to 5 rnA 
Voltage applied to any output in the disabled or power-off state . . . . . . . . . . . . . . . . . . . . • • - 0.5 V to 5.5 V 
Voltage applied to any output in the high state. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . - 0.5 V to Vee 
Current into any output in the low state: SN54F776 (A1 thru AS).............................. 40 rnA 

SN54F776 (81 thru 8S). . . . . . . . . . . • . . . . . . . . . . . . . . . . . 200 mA 
SN74F776 (A1 thru AS).............................. 4S rnA 
SN74F776 (81 thru 8S)............................. 200 mA 

Operating free-air temperature range: SN54F776 .................................. - 55°C to 125°C 
SN74F776....................................... O"C to 70"C 

Storage temperature range ...................................................... - 65°C to 15O"C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are strea ratings only 

and 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 current ratings are observed. 

recommended operating conditions 

SN54F778 SN74F778 
MIN NOM MAX MIN NOM MAX UNrr 

VCC Supply Yoltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level output voltags 
81 thru88 
All others 

1.6 1.8 
2 2 

V 

81 thru 88 1.45 1.45 
VIL Low·leveI output voltage 

All others 0.8 0.8 
V 

AI thruA8 -40 -40 
11K Input clamp current 

All others 18 18 
mA 

IOH High·1eveI output current AI thruA8 -3 -3 mA 

IOL Low·level output current 
AI thruA8 
81 thru 88 

20 24 
100 100 

mA 

TA Operating free-air temperature range -55 125 0 70 ·C 

~-------------------------------------
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SN54F776, SN74F776 
Pi·BUS OCTAL BIDIRECTIONAL LATCHED TRANSCEIVERS 

WITH OPEN-tOLLECTOR OUTPUTS 
T10279-D3565, JUNE 1990 

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

PARAMETER TEST CONDITIONS 
MIN 

SNS4F776 
Typt MAX 

SN74F776 

MIN Typt MAX 
UNIT 

Al thruAB -0.5 -0.5 

VIK Bl thru B8, Vee = 4.5 V, II = -18mA V 

Control inputs 
-1.2 -1.2 

10H Bl thru B8 
VCC 5.5 V, VIL 1.45 V, VIH 1.6V, 

100 100 ".A 
VOH = 2.1V 

Vee - 4.5V,IOH - -3mA, Vx - VCC 2.5 2.9 2.5 

VOH AI thruAB Vee - 4.5 V, 10H = - 0.4 rnA, V 
Vx = 3.13 Vor 3.47 V 

2.5 2.5 

AI thru AB Vee - 4.5 V, 10L - 20 rnA, Vx - Vee 0.3 0.5 0.5 

VOL Bl thru B8 Vee - 4.5 V, 10L = 100 rnA 1.5 1.5 V 
Vee - 4.5V,IOL - 4mA 0.4 0.4 

IIH1* 
Control inputs VCC - 5.5 V, VI - 2.7V 20 20 

Bl thru B8 VCC - 5.5 V, VI- 2.1 V 100 100 
p.A 

Control inputs VCC - 5.5 V, VI - 7 V 1 100 100 ".A 

IIH2* AI thru AB Vee - 5.5V, VI - 5.5V 0.01 I I 

BI thru B8 0.01 1 
rnA 

Control inputs Vee = 5.5 V, VI = 0.5 V -20 -20 
IlL BI thru B8 Vee - 5.5 V, VI - 0.3 V -100 100 ".A 

10ZH AI thruA8 VCC - 5.5 V, Vo - 2.7V 70 70 p.A 

10ZL AI thru AB VCC = 5.5 V, Vo = 0.5 V -70 -70 p.A 

lOS' AI thru A8 only 
Vee - 5.5 V, Bn at 1.6 V, OEA, ()El31, and 

-60 -75 -150 -60 -150 mA 
0EEi2 at 2.7 V 

VCC - 5.5 V, Vx = Vee, [E, OEA, OEB1, 

C5EEi2 and AI thru A8 at 2.7 V, ±100 ±100 ".A 
Bl thruB8at2V 

IX Vee - 5.5 V, Vx - 3.13 Vor3.47 V, 
[E and OEA at 2.7 V, OEEil, 0EB2, ±10 ±10 p.A 
AI thru A8 and Bl thru B8 at 2 V 

lecH Vee - 5.5V 100 70 100 rnA 

ICCL Vee - 5.5V 145 100 145 rnA 
ICCA Vee - 5.5V 100 80 100 mI .-

t All typical values are at Vec - 5 V, T A - 25·C. 
* For I/O ports, the parameters IIH and IlL include the off-state current. 
, Not more than one output should be shorted at a time, and the duration of the short circuit should exceed one second. 

timing requirements 

VCC - sv Vce - 4_S V to 5.5 V, 

TA = 2S·C TA = MIN to MAX' UNIT 
'F776 SN54F776 SN74F776 

MIN MAX MIN MAX MIN MAX 

Isu Setup time, A to LE 5 5 5 ns 

III Hold time, A to LE 0 0 0 ns 

Iw Pulse duration, [E low 10 10 6 ns .. .. .. 
, For condHlOns shown as MIN or MAX, use the appropriate value specHled under recommended operating conditions . 
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SN54F776, SN74F776 
Pi-BUS OCTAL BIDIRECTIONAL LATCHED TRANSCEIVERS 
WITH OPEN-COLLECTOR OUTPUTS 
D3565, JUNE 199G-TI0279 

switching characteristics (see Note 2) 

Vee - 6V, 
CL = 5OpF, 

FROM TO 
Rl - soon, 

PARAMETER R2 m 500n, 
(INPUT) (OUTPUT) 

TA = 2SOC 
'F776 

MIN TYP MAX 

tPLH 5.5 7.5 12 

tpHL 
A B 3.5 5.5 8 

tPLH 5.5 7.5 12 

tpHL 
B A 

6 8.5 10.5 

tpLH [E 
3 5 B.5 

tpHL 
B 

4 6 9 

tpLH l5ElJn 
2 4.5 7.5 

tpHL 
B 

4.5 7.5 10 
tpZH 8 10.5 14.5 
tpZL 

OEA A 
6.5 12 14.5 

tpHZ 2 4.5 7 

tPLZ 
OEA A 

2 4.5 7.5 
ttt B ports 1.3 Vto 1.7 v 0.5 2 4.5 

tt* Bportsl.7Vtol.3V 0.5 2 4.5 

Vee - 4.5 V to 6.6 V, 
CL = 5OpF, 
Rl - 500n, 
R2 - soon, 

TA = MIN to MAXt 
SN64F776 SN74F776 
MIN MAX MIN MAX 
4.5 13 2 8 
2.5 9 3 9 
4.5 13 5 12 

6 11.5 6 11 
2 11.5 2.5 10 
3 9.5 3 9.5 

1.5 B.5 1.5 B.5 
3.5 10.5 3.5 10.5 

7 16.5 7.5 15.5 
8.5 18 8.5 17 

2 7.5 2 7.5 
2 8 2 8 

0.5 4.5 0.5 4.5 
0.5 4.5 0.5 4.5 .. .. .. t For conditions shown as MIN or MAX, use the appropnate value specHied under recommended operating conditions • 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
ns 

t Transition time Is defined as the time interval between two reference points (10% and 90% unless otherwise specified) on a waveform that Is 
changing from the defined low level to the defined high level (rise time) or from the defined high level to the defined low level (fall time). 

NOTE 2: Load circuits and voltage waveforms are shown in Section 1. 
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SN74S1050 
12-BI1 SCHOTTKY BARRIER DIODE BUS-TERMINATION ARRAY 

• Designed to Reduce Reflection Noise 

• Repetitive Peak Forward Current ... 
200 mA 

• 12-Bit Array Structure Suited for Bus
Oriented Systems 

• ESD Protection Exceeds 10 kV Per 
MIL-STD-883C. Method 3015 

• Package Options Include Plastic "Small 
Outline" Packages and Standard Plastic 
300-mil DIPs 

description 

This Schottky barrier diode bus-termination array 
is designed to reduce reflection noise on memory 
bus lines. This device consists of a 12-bit high
speed Schottky diode array suitable for a clamp 
to GND. 

The SN74S1050 is characterized for operation 
from ooe to 70°C. 

schematic diagram 

03228. JULY 1989-REVISEO MARCH 1990 
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SN74S1050 
12-BI1 SCHOTTKY BARRIER DIODE BUS-TERMINATION ARRAY 

03228. JULY 1989-REVISED MARCH 1990 

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

Steady-state reverse voltage, VR. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Continuous forward current, IF: any D terminal from GND . . . . . . . . . . . . . . . . . . . . . . . . . .. 50 mA 

total through all GND terminals ..................... 170 mA 
Repetitive peak forward current, * IFRM: any D terminal from GND . . . . . . . . . . . . . . . . . .. 200 mA 

total through all GND terminals .................. 1 A 
Continuous total power dissipation at (or below) 25°C free-air temperature . . . . . . . . . . .. 625 mW 
Operating free-air temperature range ...................................... O°C to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

tStresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and 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. 

*These values apply for tw S 1 00 ~s, duty cycle s 20%. 

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

single-diode operation (see Note 11 

PARAMETER TEST CONDITIONS MIN TYP§ MAX UNIT 

IR Static reverse current VR = 7 V 5 ~ 

VF Static forward voltage 
IF = 18 mA 0.75 0.96 

V 
IF = 60 mA 0.96 1.2 

VFM Peak forward voltage IF = 200 mA 1.45 V 

CT Total capacitance 
VR = 0, f = 1 MHz 5 10 

VR = 2 V, f = 1 MHz 4 8 
pF 

NOTE 1: Test conditions and limits apply separately to each of the diodes. The diodes not under test are open-circuited during the 
measurement of these characteristics. 

multiple-diode operation 

PARAMETER TEST CONDITIONS 

IX Internal crosstalk current 
Total IF = 1 A, See Note 2 
Total IF = 198 mA, See Note 2 

§AII typical values are at T A = 25 ·C. 
NOTE 2: IX is measured under the following conditions with one diode static and all others switching: 

Switching diodes: tw = 100 ~s, duty cycle = 20%; static diode: VR = 5 V. 
The static diode's input current is the internal crosstelk current IX. 

switching characteristics at 25°C free-air temperature (see Note 3) 

PARAMETER 

trr Reverse recovery time = 1 mA, RL - 10011 

NOTE 3: Load circuits and voltage waveforms are shown in Section 1. 

5-4 

TEXAS • 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

MIN TYP§ MAX 

0.6 2 

0.02 0.2 

MIN TYP MAX 

8 16 



SN74S,1050 
12-BIT SCHOTTKY BARRIER DIODE BUS-TERMINATION ARRAY 

03228. JULY 1989-REVISED MARCH 1990 

APPLICATION INFORMATION 

Large negative transients occurring at the inputs of memory devices (DRAMs, SRAMs, EPROMs, etc.), or on 
the CLOCK lines of many clocked devices can result in improper operation of the device. The SN74S1 050 and 
SN74S1052 diode termination arrays help suppress negative transients caused by transmission line reflections, 
crosstalk, and switching noise. 

Diode terminations have several advantages when compared to resistor termination schemes. Split resistor or 
Thevenin equivalent termination can cause a substantial increase in power consumption. The use of a single 
resistor to Ground to terminate a line usually results in degradation of the output high level, resulting in reduced 
noise immunity. Series damping resistors placed on the outputs of the driver will reduce negative transients, 
but can also increase propagation delays down the line, as a series resistor reduces the output drive capability 
of the driving device. Diode terminations have none of these drawbacks. 

The operation of the diode arrays in reducing negative transients is explained in the following figures. The diode 
conducts current whenever the voltage reaches a negative value large enough for the diode to turn on. 
Suppression of negative transients by the diode tracks the current-voltage characteristic curve for the diode. 
A typical current-voltage curve for the SN74S1050/S1052 is shown in Figure 1. 

To illustrate how the diode arrays act to reduce negative transients at the end of a transmission line, the test 
setup in Figure 2 was evaluated. The resulting waveforms with and without the diode are shown in Figure 3. 

The maximum effectiveness of the diode in suppressing negative transients occurs when they are placed at 
the end of a line and/or the end of a long stub branching off a main transmission line. The diodes can also be 
used to reduce the negative transients that occur due to discontinuities in the middle of a line. An example 
of this is a slot in a backplane that is provided for an add-on card. 
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SN14S1050 
12·BIT SCHOTTKY BARRIER DIODE BUS·TERMINATION ARRAY 

03228. JULY 1985-REVISED MARCH 1990 
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SN74S1051 
12·BIT SCHOTTKY BARRIER DIODE BUS·TERMINATION ARRAY 

SEPTEMBER 1990 

• 
• 

• 

• 

Designed to Reduce Reflection Noise 

Repetitive Peak Forward 
Current •.. 200 mA 

12-Bit Array Structure Suited for 
Bus-Oriented Systems 

Package Options Include Plastic "Small 
Outline" Packages and Standard Plastic 
300-mil DIPs 

description 

This Schottky barrier diode bus-termination array 
is designed to reduce reflection noise on memory 
bus lines. This device consists of a 12-bit 
high-speed Schottky diode array suitable for 
clamping to Vee and/or GND. 

The 74S1051 is characterized for operation from 
O·C to 70·C. 

schematic diagram 

SN7451051 ••. 0 OR N PACKAGE 

(TOP VIEW) 
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SN74S1051 
12-BIT SCHOTTKY BARRIER DIODE BUS-TERMINATION ARRAY 

03423, SEPTEMBER 1990 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Steady-state reverse voltage, VR " ••.............•..•.................... , ................... 7 V 
Continuous forward current, IF: any 0 terminal from GND or to Vee ........................... SO mA 

fotal through all GND or Vee terminals ....................... 170 mA 
Repetitive peak forward current*, IFRM: any 0 terminal from GND or to Vee .................. 200 mA 

. total through all GND or Vee terminals .................... 1 A 
Continuous total power dissipation at (or below) 2SoC free-air temperature (see Note 1) ......... 62S mW 
Operating free-air temperature range .................................................. O°C to 70°C 
Storage temperature range ....................................................... - 6SoC to 1S0°C 

t Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those Indicated under ·recommended operating condHions' is not 
implied. Exposure to absolute·maximum-rated condHions for extended periods may affect device reliabilHy. * These values apply for Iw s 100 !'S, duty cycle s 20%. 

NOTE 1: For operation above 25"0 free-air temperature. derate linearly at the rate of 5 mWrO. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 
single-diode operation (see Note 2) 

PARAMETER TEST CONDITIONS MIN TYP9 MAX UNIT 

IF=18mA 0.85 1.05 
V To Vee 

IF = 50 mA 1.05 1.3 
VF Static forward voltage 

IF=18mA 0.75 0.95 
From GND V 

IF = 50 mA 0.95 1.2 

vFM Peak forward voltage IF = 200 mA 1.45 V 

IR Static reverse current To Vee 
VR m 7V 

5 
;lA 

FromGND 5 

OT 
VR=O, f= 1 MHz 8 16 

pF Total capacitance 
VR=2V, f= 1 MHz 4 8 

§ All typical values are at Vee = 5 V, TA = 25'C. 
NOTE 2: Test condHions and IImHB apply separately to each of the diodes. The diodes not under test are open clrcuHed during the measurement 

of these characteristics. 

multiple-diode operation 

PARAMETER TEST CONDITIONS 

Ix Intamal crosstalk current 
Total IF = 1 A, Sea Note 3 

0.02 Total IF = 198 mA, Sea Note 3 
§ All typical values ara at VOO = 5 V, TA = 25'0. 
NOTE 3: Ix is measured under the following conditions wHh one diode static and all others switching: swllching diodes: Iw = 1001's, 

duty cycle = 0.2; stalic diode: VR = 5 V. The static diode's input current is the internal crosstalk current ii<. 

switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 4) 

PARAMETER 

Irr 
NOTE 4: Load circuH and voltage waveforms are shown In Section 1. 
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SN74S1051 
12-BIT SCHOTIKY BARRIER DIODE BUS-TERMINATION ARRAY 

03423. SEPTEMBER 1990 

TYPICAL APPLICATION INFORMATION 

Large transients occurring at the inputs of memory devices (DRAMs, SRAMs, EPROMs, etc), or on the CLOCK 
lines of many clocked devices can result in improper operation ofthe devices. The SN74S1 051 and SN74S1053 
diode termination arrays help suppress transients caused by transmission line reflections, crosstalk, and 
switching noise. 

Diode terminations have several advantages when compared to resistor termination schemes. Split resistor or 
Thevenin equivalent termination can cause a substantial increase in power consumption. The use of a single 
resistor to Ground to terminate a line usually results in degradation of the output high level, resulting in reduced 
noise immunity. Series damping resistors placed on the outputs of the driver will reduce transients, but they can 
also increase propagation delays down the line, as a series resistor reduces the output drive capability of the 
driving device. Diode terminations have none of these drawbacks. 

The operation ofthe diode arrays in reducing transients is explained in the following figures. The diode conducts 
current whenever the voltage reaches a negative value large enough for the diode to turn on. Suppression of 
transients is tracked by the current-voltage characteristic curve for that diode. Typical current-voltage curves 
for the SN74S1051/ S1053 are shown in Figures 1 and 2. 

To illustrate how the diode arrays act to reduce transients at the end of a transmission line, the test setup in 
Figure 3 was evaluated. The resulting waveforms with and without the diode are shown in Figure 4. 

The maximum effectiveness of the diode arrays in suppressing transients occurs when they are placed at the 
end of a line and/or the end of a long stub branching off a main transmission line. The diodes can also be used 
to reduce the transients that occur due to discontinuities in the middle of a line. An example of this is a slot in 
a backplane that is provided for an add-on card. 
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SN74S1051 
12·BIT SCHOTTKY BARRIER DIODE BUS·TERMINATION ARRAY 

03423. SEPTEMBER 1990 
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SN74S1052 
16-BIT SCHOTTKY BARRIER DIODE BUS-TERMINATION ARRAY 

• Designed to Reduce Reflection Noise 

• Repetitive Peak Forward Current ... 
200mA 

• 16-Blt Array Structure Suited for Bus
Oriented Systems 

• ESD Protection Exceeds 10 kV Per 
MIL-STD-883C. Method 3015 

• Packege Options Include Plastic "Small 
Outline" Packages and Standard Plastic 
300-mil DIPs 

description 

This Schottky barrier diode bus-termination array 
is designed to reduce reflection noise on memory 
bus lines. This device consists of a 16-bit high
speed Schottky diode array suitable for a clamp 
to GND. 

The SN74S1052 is characterized for operation 
from DoC to 70°C. 

schematic diagram 
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OW OR N PACKAGE 

(TOP VIEWI 

001 
002 
003 
004 
GNO 
GNO 
005 
006 
007 
008 

011 012 

13 14 

013 014 

17 18 

016 
015 
014 
013 
GNO 
GNO 
012 
011 
010 
009 

015 016 

19 20 

Copyright © 1990, Texas Instruments Incorporated 

POST OFFICE BOX 855303 • DALLAS, TEXAS 75265 5-11 



SN74S1052 
16-BI1 SCHOTTKY BARRIER DIODE BUS-TERMINATION ARRAY 

03228, JULY 1989-REVISED MARCH 1990 

absolute maximum ratings over operating 'free-air temperature range (unless otherwise noted)t 

Steady-state reverse voltage, VR. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Continuous forward current, IF: ahy D terminal from GND . . . . . . . . . . . . . . . . . . . . . . . . . .. 50 mA 

total through all GND terminals ..................... 170 mA 
Repetitive peak forward current, t: IFRM: any D terminal from GND . . . . . . . . . . . . . . . . . .. 200 mA 

total through all GND terminals .................. 1 A 
Continuous total power dissipation at (or below) 25°C free-air temperature . . . . . . . . . . .. 735 mW 
Operating free-air temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OOC to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

tStresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and 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. 

*These values apply for tw :S 100 P.s, duty cycle :S 20%. 

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

single-diode operation (see Note 1) 

PARAMETER TEST CONDITIONS MIN TYP§ MAX UNIT 

IR Static reverse current VR = 7 V 5 p.A 

VF Static forward voltage 
IF = 18 mA 0.76 0.95 

V 
IF - 50 mA 0.95 1.2 

VFM Peak forward voltage 'IF = 200 mA 1.45 V 

CT 
VR = 0, f = 1 MHz 5 10 

pF Total capacitance 
VR = 2 V, f = 1 MHz 4 8 

NOTE 1: Test conditions and limits apply separately to each of the diodes. The diodes not under test are open·circuited during the 
measurement of these characteristics. 

multiple-diode operation 

PARAMETER TEST CONDITIONS 

Internal crosstalk current 
Total IF = 1 A, See Note 2 

Total IF = 270 mA, See Note 2 

§AII typical values are at T A = 25 ·C. 
NOTE 2: IX is measured under the following conditions with one diode static and all others switching: 

Switching diodes: tw = 100 p.O, duty cycle = 20%; static diode: VR = 5 V. 
The static diode's input current is the internal crosstalk current IX. 

switching characteristics at 25 °C free-air temperature (see Note 3) 

PARAMETER TEST CONDITIONS 
trr Reverse recovery time IF = 10 mA, IRM(REC) = 10 mA, iR(REC) = 1 mA, RL = 100 II 

NOTE 3: Load circuit and voltage waveforms are shown in Section 1. 
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SN74S1052 
16'-BIT SCHOTTKY BARRIER DIODE BUS-TERMINATION ARRAY 

03228, JULY 1989-REVISEO MARCH 1990 

APPLICATION INFORMATION 

Large negative transients occurring at the inputs of memory devices (DRAMs, SRAMs, EPROMs, etc.), or on 
the CLOCK lines of many clocked devices can result in improper operation of the device. The SN74S 1050 and 
SN74S1052 diode termination arrays help suppress negative transients caused by transmission line reflections, 
crosstalk, and switching noise. 

Diode terminations have several advantages when compared to resistor termination schemes. Split resistor or 
Thevenin equivalent termination can cause a substantial increase in power consumption. The use of a single 
resistor to ground to terminate a line usually results in degradation of the output high level, resulting in reduced 
noise immunity. Series damping resistors placed on the outputs of the driver will reduce negative transients, 
but can also increase propagation delays down the line, as a series resistor reduces the output drive capability 
of the driving device. Diode terminations have none of these drawbacks. 

The operation of the diode arrays in reducing negative transients is explained in the following figures. The diode 
conducts current whenever the voltage reaches a negative value large enough for the diode to turn on. 
Suppression of negative transients by the diode tracks the current-voltage characteristic curve for the diode. 
A typical current-voltage curve for the SN74S1050/S1052 is shown in Figure 1. 

To illustrate how the diode arrays act to reduce negative transients at the end of a transmission line, the test 
setup in Figure 2 was evaluated. The resulting waveforms with and without the diode are shown in Figure 3. 

The maximum effectiveness of the diode in suppressing negative transients occurs when they are placed at 
the end of a line and/or the end of a long stub branching off a main transmission line. The diodes can also be 
used to reduce the negative transients that occur due to discontinuities in the middle of a line. An example 
of this is a slot in a backplane that is provided for an add-on card. 
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SN74S1062 
16·BIT SCHOTTKY BARRIER DIODE BUS·TERMINATION ARRAY 

D322S, JULY 19S9-REVISED MARCH 1990 
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1 .... 
FIGURE 2. DIODE TEST SETUP 
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SN74S1053 
16-BIT SCHOTTKY BARRIER DIODE BUS-TERMINATION ARRAY 

Designed to Reduce Reflection Noise 

Repetitive Peak Forward 
Current ••• 200 mA 

16-Bit Array Structure Suited for 
Bus-Oriented Systems 

Package Options Include Plastic "Small 
Outline" Packages and Standard Plastic 
300-mll DIPs 

OW OR N PACKAGE 

(TOP VIEW) 

Vee 1 20 Vee 
001 19 016 
002 3 18 015 

17 014 

004 16 013 
DOS 15 012 
006 14 011 

description 007 13 010 

This Schottky barrier diode bus-termination array 
is designed to reduce reflection noise on memory 
bus lines. This device consists of a 16-bit 
high-speed Schottky diode array suitable for 
clamping to Vee and/or GND. 

The 7451053 is characterized for operation from 
OOG to 70oG. 

schematic diagram 
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SN74S1053 
16-BIT SCHOTIKY BARRIER DIODE BUS·TERMINATION ARRAY 

03424, SEPTEMBER 1990 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Steady-state reverse voltage, VR """"",.................................................. 7 V 
Continuous forward current, IF: any 0 terminal from GND or to Vee ........................... 50 mA 

total through all GND or Vee terminals ....................... 170 mA 
Repetitive peak forward current:t:, 'FRM: any 0 terminal from GND or to Vee .................. 200 mA 

total through all GND or Vee terminals .................... 1 A 
Continuous total power dissipation at (or below) 25·C free-air temperature (see Note 1) ......... 625 mW 
Operating free-air temperature range .................................................. O·C to 70·C 
Storage temperature range ....................................................... - 65·C to 150·C 

t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. * These values apply for tw ~ 1001's, duty cycle ~ 20%. 

NOTE 1: For operation above 25'C free-eir temperature, derate linearly at the rate of 5 mW/"C. 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 
single-diode operation (see Note 2) 

PARAMETER TEST CONDITIONS MIN TYpt MAX UNrr 
IF= 18mA 0.85 1.05 

V ToVCC 
IF=50mA 1.05 1.3 

VF Static forward vonage 
IF=18mA 0.75 0,95 

FromGl'lD V 
IF = 50 rnA 0.95 1.2 

VFM Peak forward venege IF =200 rnA 1.45 V 

IR Static reverse current 
ToVCC 

VR=7V 
5 

j.lA 
FromGND 5 

CT 
VR=O, f= 1 MHz 8 16 

pF Total capacitance 
VR=2V, f= 1 MHz 4 8 

§ Ali typical values are at V CC = 5 V, T A = 25'C. 
NOTE 2: Test conditions and limits apply separately to each of the diodes. The diodes not under test are open circuited during the measurement 

of these characteristics. 

multiple-diode operation 

PARAMETER TEST CONDITIONS 

Internal crosstalk current 
Total IF = 1 A, See Note 3 

Total IF = 198 rnA, See Note 3 0.02 

§ Ali typical values are at VCC = 5 V, TA = 25'C, 
NOTE 3: Ix is measured under the following conditions with one diode static and ali others switching: switching diodes: tw = 100 !'S, duty 

cycle = 0.2; static diode: VR = 5 V. The static diode's input current is the internal crosstalk current Ix. 

switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Note 4) 

PARAMETER 

trr 
NOTE 4: Load circuit and vonege waveforms are shown in Section 1. 
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SN74S1053 
16·BIT SCHOTTKY BARRIER DIODE BUS·TERMINATION ARRAY 

03424. SEPTEMBER 1990 

TYPICAL APPLICATION INFORMATION 

Large transients occurring at the inputs of memory devices (DRAMs, SRAMs, EPROMs, etc), or on the CLOCK 
lines of many clocked devices can result in improper operation ofthe devices. The SN74S1 051 and 8N74S1 053 
diode termination arrays help suppress transients caused by transmission line reflections, crosstalk, and 
switching noise. 

Diode terminations have several advantages when compared to resistor termination schemes. Split resistor or 
Thevenin equivalent termination can cause a substantial increase in power consumption. The use of a single 
resistor to Ground to terminate a line usually results in degradation of the output high level, resulting in reduced 
noise immunity. Series damping resistors placed on the outputs of the driver will reduce transients, but they can 
also increase propagation delays down the line, as a series resistor reduces the output drive capability of the 
driving device. Diode terminations have none of these drawbacks. 

The operation ofthe diode arrays in reducing transients is explained In the following figures. The diode conducts 
current whenever the voltage reaches a negative value large enough for the diode to turn on. Suppression of 
transients is tracked by the current-voltage characteristic curve for that diode. Typical current-voltage curves 
for the 8N7481051 /81053 are shown in Figures 1 and 2. 

To illustrate how the diode arrays act to reduce transients at the end of a transmission line, the test setup in 
Figure 3 was evaluated. The resulting waveforms with and without the diode are shown in Figure 4. 

The maximum effectiveness of the diode arrays in suppressing transients occurs when they are placed at the 
end of a line and/or the end of a long stub branching off a main transmission line. The diodes can also be used 
to reduce the transients that occur due to discontinuities in the middle of a line. An example of this is a slot in 
a backplane that is provided for an add-on card. 

Varlablel: 
100 -100 

Varlablel: 

-90 r- VI -Chl 
Linear sweep 90 r- VI -Chl 

Linear sweep 
Start .000 V Start .000 V 

-80 

~ -70 

r- Stop 2.000 V 
Step 0.010 V 

t- Constants: 
VHI -Vsl 3.500V 

80 

1 70 

r- Stop 2.000 V 
Step 0.010 V 

r- Constanta: 
VHI -Val 3.500V I I 

1:: -60 

§ 
0-50 

1-40 
I 

..:'-30 

-20 

-10 

o 

I r-VLO -Vs2 .000 V 

I 
~ 

J 
/ 

If 

V 
o 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 

VI-Input Voltage - V 

I !60 
d 50 
:; 
t40 
I 
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20 

10 

o 

r- VLO -Vs2 .000 V 

II 
~ 

J 
/ 

If 

V 
o 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 

VI-Input Voltage - V 

Figure 1. Typical Input Current vs Input Voltage 
(Lower Diode) 

Figure 2. Typical Input Current vs Input Voltage 
(Upper Diode) 
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SN74S1053 
~6-BIT SCHOTTKY BARRIER DIODE BUS-TERMINATION ARRAY 

03424. SEPTEMBER 1990 

Zo=50Q 
Length = 36 In 

Figure 3. Diode Test Setup 
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Figure 4. Scope Display 
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• 
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• 

Designed to Reduce Reflection Noise 

Repetitive Peak Forward 
Current ... 300 mA 

8-Bit Array Structure Suited for 
Bus-Oriented Systems 

description 

This Schottky barrier diode bus-termination array 
is designed to reduce reflection noise on memory 
bus lines. This device consists of an 8-bit 
high-speed Schottky diode array suitable for GND 
clamp. 

The SN74S1056 is characterized for operation 
from O°C to 70°C. 

schematic diagrams 

(SC PACKAGE) 

001 

2 
002 

3 
003 

6 

4 GNO 

004 

7 
DOS 

5 
GNO 

8 
006 

9 
007 

10 
008 

001 

002 

003 

004 

DOS 

006 

007 

008 

PRODUCTION DATA documents contain Infonnallon 
current .1 of publication date. Products conform to 
apeclfleatlonl per the terms of Texas lnetrumente 
standard warranty. Production proc ... lng does not 
necessarily Include teatlng of all par.m ...... . 

TEXAS ..If 
INSTRUMENTS 

SN74S1056 
8·BIT SCHOTTKY BARRIER DIODE 

BUS-TERMINATION ARRAY 

2 

3 

4 

5 

6 

7 

8 

SCPACKAGE 

(TOP VIEW) 

001 

002 
003 

005 
006 
007 
008 

001 
002 
003 
004 
005 
006 
007 
008 

o PACKAGE 

(TOP VIEW) 

1 U 16 

2 15 

3 14 

4 13 

5 12 

6 11 

7 10 

8 9 

(0 PACKAGE) 

NC 
GNO 
GNO 
GNO 
GNO 
GNO 
GNO 
NC 

15 
GNO 

14 

GNO 

13 
GNO 

12 
GNO 

11 
GNO 

10 
GNO 

Copyright@ 1990. Texas Instruments InCOrporated 

POST OFFICE BOX 855303 • DAu.AS. TEXAS 75285 5·19 



SN74S1056 
8·BIT SCHOTIKY BARRIER DIODE 
BUS· TERMINATION ARRAY 
03492, APRIL 1990 - SOLS019 

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

Steady state reverse voltage, VR '''''''''''''''''''''''''''''''''''''''''''''''''',','''''''' 7 V 
Continuous forward current, IF: any 0 terminal from GND """"""'''''''''''''''''''''''' 50 mA 

total through aI/ GND terminals """"""'''''''''''''''''' 170 mA 
Repetitive peak forward current, IFRM*: any 0 terminal from GND ,,"',',",., .... , .... , ... , 300 mA 

total through aI/ GND terminals .,." .. , ... " ........ ". 1.2 A 
Continuous total power dissipation at (or below) 25°C free-air temperature ,.,.,., .. ,', ... ".. 1 000 mW 
Operating free-air temperature range .,', ... ".,", ... , .... ,,, .. ,, ............. , ..... ,' O°C to 70°C 
Storage temperature range ............................. , ........... , ... , ...... , .. - 65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other condHions beyond those indicated under "recommended operating condHions" is not 
implied. Exposure to absolute·maximum-rated conditions for extended periods may affect device reliability. * These values apply for Iw " 100 jlS, duty cycle" 20%. 

electrical characteristics over recommended operating free-air temperature' range (unless 
otherwise noted) 
single-diode operation (see Note 1) 

PARAMETER TEST CONDITIONS MIN TYP9 MAX UNIT 

IR Static reverse current VR=7V 10 j1A 

IF=18mA 0.65 0.85 
VF Static forward voHage 

IF = 50 mA 0.8 1 
V 

VFM Peak forward voltage IF=3oomA 1.41 V 

CT Total capacHance 
VI=OV, f= 1 MHz 11 13 

pF 
VI=2V, f=l MHz 8 11 

.. 
NOTE 1: Test conditions and limits apply separately to each of the diodes. The diodes not under test are open-circuited dUring the measurement 

of these characteristics. 

multiple-diode operation 

PARAMETER TEST CONDITIONS 

Ix 
Internal crosstalk Total GND current = 1.2 A, See Note 2 
current Total GND current = 126 rnA, See Note 2 

§ All typical values are at TA = 25'C. 
NOTE 2: Ix Is measured under the following conditions with one diode static, all others switching: 

Switching diodes: Iw = 100 !,s, duty cycle = 20%; 
Static diode: VR = 5 V 
The static diode input current is the internal crosstalk current Ix. 

switching characteristics, T A = 25°C (see Note 3) 

PARAMETER TEST CONDITIONS 

Reverse recovery time I IF=10mA, 

Irr IRM(REC) = 10 mA, IR(REC) = 1 mA, 
RL=100Q 

NOTE 3: Load CirCUli and voltage waveforms are shown In Section 1. 

TEXAS ." 
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SN74S1056 
8·BIT SCHOTTKY BARRIER DIODE 

BUS·TERMINATION ARRAY 
SDLS019 - 03492 APRIL 1990 

APPLICATION INFORMATION 

Large negative transients occurring at the inputs of memory devices (DRAMs, SRAMs, EPROMs, etc.) or on 
the CLOCK lines of many clocked devices can result in improper operation ofthe devices. The SN74S1 056 diode 
termination array helps suppress negative transients caused by transmission line reflections, crosstalk, and 
switching noise. 

Diode terminations have several advantages when compared to resistor termination schemes. Split resistor or 
Thevenin equivalent termination can cause a substantial increase in power consumption. The use of a single 
resistor to Ground to terminate a line usually results in degradation ofthe output high level, resulting in reduced 
noise immunity. Series damping resistors placed on the outputs of the driver will reduce negative transients, but 
they can also increase propagation delays down the line, as a series resistor reduces the output drive capability 
of the driving device. Diode terminations have none of these drawbacks. 

The operation of the diode arrays in reducing negative transients is explained in the following figures. The diode 
conducts current whenever the voltage reaches a negative value large enough for the diode to turn on. 
Suppression of negative transients is tracked by the current-voltage characteristic curve for that diode. A typical 
current-voltage for the SN7 4S 1056 is shown in Figure 1. 

To illustrate how the diode arrays actto reduce negative transients atthe end of a transmission line, the test setup 
in Figure 2(a) was evaluated. The resulting waveforms with and without the diode are shown in Figure 2(b}. 

The maximum effectiveness of the diode arrays in suppressing negative transients occurs when they are placed 
at the end of a line and/or the end of a long stub branching off a main transmission line. The diodes can also 
be used to reduce the negative transients that occur due to discontinuities in the middle of a line. An example 
of this is a slot in a backplane that is provided for an add-on card. 

-100 

-90 

~ 
-80 

I -70 
1: 
~ -80 ::I 
0 
"S ~o ... 
.E 
J,. -40 

-30 

-20 

-10 

0 

T~=25~C 

I 
I 
~ 

J 
I 

o 0.2 0.4 0.6 O.B 1 1.2 1.4 1.6 1.B 2 

VI-Input Voltage - V 

Variable 1: 
VIN -Ch1 
Unearsweep 
Start .000 V 
Stop -2.000 V 
Step -0.010 V 

Constants: 
VHI -Vs1 3.5000 V 
VLO -Vs2 .0000 V 

Figure 1. Typical Current-Voltage Curve 

TEXAS ~ 
INSIRUMENTS 

POST OFFICE BOX 655303 • DAu.AS, TEXAS 75265 5-21 



SN74S1056 
8-BIT SCHOTTKY BARRIER DIODE 
BUS-TERMINATION ARRAY 
03492. APRIL 1990 - SOLS019 

2:0=500 
Length = 36 In 

~J 1 

5-22 

(a) DIODE TEST SETUP 

31.500 ns 56.500 ns 

End-of-
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(b) SCOPE DISPLAY 

Figure 2. Diode Test Setup and Scope Display 
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• 

Low Output Skew, Low Pulse Skew for 
Clock Distribution and Clock Generation 
Applications 

Four Outputs Toggle at the Clock 
Frequency, Four Outputs Switch at 
One-Half the Clock Frequency 

Advanced BiCMOS Design With 
TTL-Voltage-Compatible Inputs and 
Outputs 

fmax = 80 MHz 

High-Drive Outputs Eliminate the Need for 
External Buffering 

State-of-the-Art EPIC'"-IIB BiCMOS Design 
Significantly Reduces Power Dissipation 

Distributed Vee and Ground Pins Reduce 
Switching Noise 

Package Options Include Plastic "Small 
Outline" Packages and 300-mil DIPs 

SN74ABT337 
CLOCK DRIVER WITH 3·STATE OUTPUTS 

OW OR N PACKAGE 
(TOP VIEW) 

Y3 Y2 
GND GND 

Y4 Y1 
vee vee 

G CLK 
CLR GND 
vee vee 

01 04 
GND GND 

02 03 

description 

The 'ABT337 contains four buffered outputs that switch at the clock frequency and four divide-by-two outputs 
that switch at one-half the clock frequency. When G is low and CLR is high, the Y outputs follow the CLK input 
and the Q outputs switch on the low-to-high transition of CLK. 

This clock driver is specifically designed for applications requiring synchronized output signals at both the clock 
frequency and one-halfthe clock frequency. Taking CLR low asynchronously resets the Q outputs to a low level. 
High-drive outputs (± 48 rnA) eliminate the need for external buffering of output signals. 

The SN74ABT337 is characterized for operation from DoC to 70°C. 

FUNCTION TABLE 

INPUTS OUTPUTS 

G ClR ClK Y1-Y4 Q1-Q4 

H X X Z Z 

L L L L L 

L L H H L 

L H L L 00 

L H H H 00 

L H I I toggle 

00 = the level at the 0 outputs after the most recent 
low-to-high transition of CLK. 

EPIC-liB is a trademark of Texas Instruments Incorporated. 

PRODUCT PREVIEW documents contain Inform,tlon on 

~~O.~~=r:~tI~h:.:r;'~I~~h:: .~e:JB~:'~·~: Ie:!. ::~~p::=: TEXAS ,If 
INSlRUMEN'TS 

Copyright © 1990, Texas Instruments Incorporated 

Texaalnatruments reserves the right to change or discontinue 
these products without notice. 
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SN74ABT337 
CLOCK DRIVER WITH 3·STATE OUTPUTS 

03589, MAY 1990 

logic symbolt logic diagram (positive logic) 

G 
5 

G 
VI 

18 
VI V 

20 
V2 V 

V3 
V2 

16 V 
ClK 3 

V V4 

I> 
8 

Ql V V3 
10 

Q2 V 

ClR 11 
Q3 V 

13 
Q4 V V4 

t This symbol is in accordance wtth ANSI/IEEE Std 91-1984 
16 

ClK 
and lEe Publication 617-12. 

6 Ql 
ClR 

Q2 

Q3 

Q4 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted)* 
Supply voltage range, Vee " ... ".,.,",.,',.,', .. " ....... __ . . . . . . . . . . . . . . . . . . . . . .. - 0.5 V to 7 V 
Input voltage range, VI ........ , ..... ;, ... ,." ... ,.................................. - 0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state, Vo .............. - 0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) ..................... , ........ , ...... , ... ,., ... , ........... -18mA 
Current into any output in the low state, 10 ••..•• , ••..•......•.•..•.•..•.... , .. "............ 96 mA 
Storage temperature range ........... "., ... " .. " ............................... - 65°C to 150°C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
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SN74ABT337 
CLOCK DRIVER WITH 3·STATE OUTPUTS 

03589, MAY 1990 

recommended operating conditions 

MIN MAX UNIT 

VCC Supply voltage 4.5 5.5 V 

VIH High-level input voltage 2 V 

Vil low-level input voltage 0.8 V 

VI Input voltage 0 VCC V 

10H High-level output current -48 rnA 

10l low-level output current 48 rnA 

TA Operating free-air temperature 0 70 'c 

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

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VIK VCC = 4.5 V, 11=-18rnA -1.2 V 

VOH VCC = 4.5 V, IOH=-48rnA 3.5 V 

VOL VCC = 4.5 V, IOl=48 mA 0.5 V 

10Z VCC=5.5V f'A 
II VCC=5.5V f'A 

Outputs high 

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

Outputs disabled 

Ci VI = VCC or GND 5.5 pF 

Co Vo = VCC or GND pF 

t All typical values are at VCC = 5 V, TA = 25'C. 

timing requirements over recommended operating free-air temperature range (see Note 1) 

MIN MAX UNIT 

fclock Clock frequency 0 80 MHz 

I ClRlow 
tw Pulse duration 

I ClK high or low 4 
ns 

tsu Setup time, ClR inactive before CLK! ns 

switching characteristics over recommended operating free-air temperature range (see Note 1) 

FROM TO 
PARAMETER 

(INPUl) (OUTPUl) 

frnax 

tplH 
ClK AnyYorQ 

tpHl 

tpHl ClR AnyQ 

tpZH G AnyYorQ 
tpZl 

tpHZ G AnyYorQ 
tpLZ 

tskeo) 

tsklDl 
ClK AnyYorQ 

NOTE 1: Load crrcutt and voltage waveforms are shown on Section 1 . 
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INSTRUMEN1S 

POST OFFICE BOX 655303 • DAUAS, TEXAS 75265 

MIN MAX UNIT 

80 MHz 

ns 

ns 

ns 

ns 

ns 
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• 

• 

• 

• 

Low-Skew Propagation Delay 
Specifications for Clock Driver 
Applications 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

EPIC'· (Enhanced-Performance Implanted 
CMOS) 1-(.Im Process 

• 500-mA Typical Latch-Up Immunity at 
125°C 

• Package Options Include Plastic "Small 
Outline" Packages and Standard Plastic 
300-mil DIPs 

description 

This device contains six independent inverters. 
They perform the Boolean function Y = A. 
The 74AC11204 is designed specifically for 
applications requiring low skew between 
switching outputs. 

The 74AC11204 is characterized for operation 
from 25°C to 70°. 

logic diagram (positive logic) 

20 t>o 1A 1Y 

19 t>o 2 
2A 2V 

18 [>0 3 
3A 3V 

13 t>o 8 
4A 4V 

12 t>o 9 
5A 5V 

11 t>o 10 
6A 6V 

EPIC is a trademark of Texas Instruments Incorporated. 

74AC11204 
HEX INVERTER/CLOCK DRIVER 

OW OR N PACKAGE 

(TOP VIEW) 

1Y 
2Y 
3Y 

GND 4 
GND 5 
GND 6 
GND 7 

4Y 8 
5Y 9 
6'( 10 

20 1A 
19 2A 
18 3A 
17 NC 

VCC 

VCC 
NC 
4A 
5A 

logic symbolt 

1A 
20 

2A 19 

3A 
18 

4A 
13 

5A 
12 

6A 
11 

1V 

2V 

3V 

4V 

5V 

6V 

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

FUNCTION TABLE 

INPUT OUTPUT 

A V 

H L 

L H 

1989 

PRODUCTION DATA documeJrts oontaIn fnfOrmllton current .. of 
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nstruments standard Wlrranty. ProcltlcUon proceuillt do.. not 
nace ••• 1Ity Inelude tesUng of III pnmetttl. TEXAS ,If 

INSIRUMENfS 

Copyrlght@ 1990. Texas Instruments Incorporated 
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74AC11204 
HEX INVERTER/CLOCK DRIVER 

03427, OCTOBER 1989 

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

Supply voltage range, Vee ."., ...... ,." .. , .. "., .. , .... , .. ,.,.".".,.,",., .. "., - 0,5 V to 7 V 
Input voltage range, VI (see Note 1) """"""""""""""""""""" - 0,5 V to Vee + 0.5 V 
Output voltage range, Vo (see Note 1) """"""""""""""""""'" - 0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) .",.",.""."".""""., .. "."., .. ",.",. :!: 20mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) """""""""""""""""""""" :!: SOmA 
Continuous output current, 10 (Vo = 0 to Vee) "',.".,",.,', .. ,',." .. ,", ..... , ... ',.,". :!: SOmA 
Continuous current through Vee or GND pins ", .... ,.".,", .. ,', .. ".,',., .. ,., ... ".,',:!: 150mA 
Storage temperature range .".,.,., .. ,',.,', .. ' .. , ..... ,., .. " .. ,.,', ... ,.' .. ,.,' - 65°C to 150°C 

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

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

recommended operating conditions 

vee 

VIH 

VIL 

VI 

Vo 

IOH 

IOL 

WAv 

TA 

Supply voltage 

High-level input voltage 

Low-level input voltage 

Input voltage 

Output voltage 

High-level output current 

Low-level output current 

Input transnion rise or fall rate 

Operating free-air temperature 

TEXAS ,If 
INSJRUMENlS 
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MIN 

4.75 

vee = 4.75 V 3.3 

Vee=5.25V 3.7 

Vee=4.75V 

Vee=5.25V 

0 

0 

Vee=4.75V 

Vee=5.25V 

Vee = 4.75 V 

Vee = 5.25V 

0 

25 

NOM MAX UNIT 

5 5.25 V 

V 

1.4 

1.6 V 

Vee V 

Vee V 

-24 

-24 mA 

24 

24 mA 

10 naN 

70 'e 
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74AC11204 
HEX INVERTER/CLOCK DRIVER 

03427, OCTOBER 1989 

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

PARAMETER TEST CONDITIONS VCC 
TA=2S·C 

MIN 
MiN TYP MAX 

4,75 V 4,65 4.65 
IOH=-50iJA 5.25 V 5.15 5.15 

VOH 4.75 V 4.19 4.05 
IOH=-24mA 

5.25 V 4.69 4.55 

IOH=-75mAt 5.25 V 3.6 

4.75 V 0.1 
IOL = 50 iJA -

5.25 V 0.1 

VOL 4.75 V 0.36 
10L= 24 rnA 

5.25 V 0.36 

10L = 75 mAT 5.25 V 

II VI = Vee or GND S.25 V ",0.1 

ICC VI = Vee orGND, 10 = 0 5.25 V 4 

ei VI = Vee or GND 5V 4 

t Not more than one output should be tested at a time and the duration of the test should not exceed 10 ms. 

switching characteristics, TA = 25°C to 70°C, Vee = 5 V ± 0.25 V (see Notes 2 and 3) 
FROM TO 

PARAMETER 
(INPUT) (OUTPUT) 

tpLH 

tPHL 
A Y 

tsklo) A y 

NOTES: 2. All speclficallons are valid only for all outputs sWitching Simultaneously and In phase. 
3. Load circuit and voltage waveforms are shown in Section 1. 

6-8 

TEXAS ~ 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, lEXAS 75265 

MIN 

3.7 

3.7 

MAX UNIT 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

",1 iJA 
40 iJA 

pF 

MAX UNIT 

5.7 

5.7 
ns 

1 ns 
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• 

• 

• 

• 

• 

Low Skew Propagation Delay 
Specifications for Clock Driving 
Applications 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-f,lm Process 

SOO-mA Typical Latch-Up Immunity at 
12SoC 

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

description 
These devices contain dual-clock driver circuits 
that fan out one input signal to four outputs with 
minimum skew for clock distribution. They also 
offer two output-enable pins for each circuit that 
can force the outputs to be disabled to a 
high-impedance state or to a high- or low-logic 
level independent of the signal on the A input. 

Skew parameters are specified for a reduced 
temperature and voltage range common to many 
applications. 

The 54AC11208 is characterized for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74AC11208 is characterized for 
operation from - 40°C to 85°C. 

EPle is a trademark of Texas Instruments Incorporated. 

54AC11208,74AC11208 
DUAL 1-LINE TO 4-LlNE CLOCK DRIVERS 

WITH 3-STATE OUTPUTS 

54ACl120B ••• J PACKAGE 

74ACl120B ... DW OR N PACKAGE 

(TOP VIEW) 

1Y2 1Y1 
1Y3 1A 
1Y4 1(31 

GND 1(32 
GND Vee 
GND Vee 
GND 7 2A 
2Y1 8 13 2(31 
2Y2 9 12 2(32 
2Y3 10 11 2Y4 

54ACl120B ... FK PACKAGE 

(TOP VIEW) 

3 2 1 2019 
1A 4 18 2(31 

1Y1 5 17 2(32 
1Y2 6 16 2Y4 
1Y3 7 15 2Y3 
1Y4 8 14 2Y2 

9 1011 1213 

aaaa>= 
~~~~N 

FUNCTION TABLES 

OUTPUT DATA OUTPUTS 
CONTROL INPUT 

1G1 1G2 1A 1Y1 1Y2 1Y3 

L L L L L L 

L L H H H H 

L H X L L L 

H L X H H H 

H H X Z Z Z 

OUTPUT DATA OUTPUTS 
CONTROL INPUT 
2G1 2G2 2A 2Y1 2Y2 2Y3 

L L L L L L 

L L H H H H 

L H X L L L 

H L X H H H 

H H X Z Z Z 

1Y4 

L 

H 

L 

H 

Z 

2Y4 

L 

H 

L 

H 

Z 

UNLESS OTHERWlSENOTEDtflls document contains PRODUCTION DATA 
InformaUon current IS of p&!bDcaUon d.... Products conform to 
.plelflellions per the lenni of Tens Instrum."" standard Wlnanty. 
Production ptOctSSlng don not necessarily include telling of .n 
parameters. 

TEXAS ." 
INSIRUMENlS 

Copyright © 1990, Texas Instruments Incorporated 
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54AC11208, 74AC11208 
DUAL 1·LlNE TO 4·LlNE CLOCK DRIVERS 
WITH 3·STATE OUTPUTS 
D3459, MARCH 1990 

logic symbolt 

101 18 

102 
17 

2 

lA 19 

201 
13 

202 12 

2A 14 

XIV 

V4 

2 G5 
3 EN 

4,5'7 
20 

4,5'7 
2 

4,5'7 
4,5'7 3 

8 

9 

10 

11 

t This symbol is in accordance with ANSI/IEEE Sid 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for OW, J, and N packages. 

logic diagram (positive logic) 

1 A --,-,1 "----I 

2A ...;1.;::.4_---i 

Pin numbers shown are for OW. J, and N packages. 

TEXAS ." 
INSTRUMENTS 

lYl 
lY2 
lY3 

lY4 

2Yl 

2Y2 

2Y3 

2Y4 

6-10 POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



54AC11208,74AC11208 
DUAL 1-LlNE TO 4-LINE CLOCK DRIVERS 

WITH 3-STATE OUTPUTS 
D3459, MARCH 1990 

absolute maximum ratings over operating free-air temperature range {uniess otherwise noted)t 

Supply voltage range, Vee """"''' ...... " ..................................... II - 0.5 Vto 7 V 
Input voltage range, VI (see Note 1) .""."""""."""""""",,,.,,,,. - 0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Note 1) .. II • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• - 0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI> Vecl ............................................... ± 20mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ± SOmA 
Continuous output current, 10 (Vo = 0 to Vecl .......... ,.................................. ± SOmA 
Continuous current through Vee or GND pins ........................................ "' II ± 200mA 
Storage temperature range ....................................................... - 65°C to 150°C 

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

NOTE 1: The input and output voaage ratings may be exceeded if the input and output current ratings are observed. 

recommended operating conditions 

vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input vOltage 

VI Input voltage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

AI/!J.v Input transition rise or fall rate 

TA Operating free-air temperature 

PRODUCT PREVIEW Information concerns produetl 'n Ib, formltive or 
dill," phl.1 of development. Cb,racterlltfc dill Ind 011 .... IptClfteatlonl 

:~:c:~~u~ &~~:'p~e;~=:.::~~el'Vll tb. right to ch .... or 

54AC11208 

MIN NOM MAX 

3 5 5.5 

Vee=3V 2.1 

Vee=4.5V 3.15 

Vee =5.5V 3.85 

Vee=3V 0.9 

Vee=4.5V !<35 

Vee=5.5V ,@:65 

0 _<l<l'Vee 
o _~'( 

Vee=3V ",..::,'" 
Vee=4.5V _()..O' 

Vee=5.5V " 
Vee=3V 

Vee=4.5V 

Vee=5.5V 

0 

-55 

TEXAS -If 
INSlRUMENlS 

Vee 
-4 

-24 

-24 

12 

24 

24 

10 

125 

POST OFFICE BOX 855303 • DALlAS, TEXAS 75285 

74AC11208 

MIN NOM 

3 5 

2.1 

3.15 

3.85 

0 

0 

0 

-40 

MAX 
UNIT 

5.5 V 

V 

0.9 

1.35 V 

1.65 

Vee v 

Vee V 

-4 

-24 rnA 
-24 

12 

24 rnA 

24 

10 nsN 

85 'C 
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54AC11208, 74AC11208 
DUAL 1-LINE TO 4-LlNE CLOCK DRIVERS 
WITH 3-STATE OUTPUTS 
03459, MARCH 1990 

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

PARAMETER 
TA=2S'C 54ACl1208 74ACl1208 

TEST CONDITIONS VCC 
MIN TYP MAX MIN MAX MIN MAX 

3V 2.9 2.9 2.9 

IOH=-50J.IA 4.5V 4.4 4.4 4.4 

5.5V 5.4 5.4 5.4 

IOH=-4mA 3V 2.58 2.4 2.48 
VOH 

4.5V 3.94 3.7 3.8 
IOH=-24mA 

5.5V 4.94 4.7 4.8 

IOH=-50mAT 5.5V 3.85 

IOH=-75mAt 5.5V 3.85 

3V 0.1 0.1 0.1 

IOL = 50 J.IA 4.5V 0.1 .... Clll·l 0.1 

5.5V 0.1 &d~.\~·1 0.1 

IOL=12mA 3V 0.36 l(~~v 0.5 0.44 
VOL 

4.5V 0.36 0.5 0.44 
10L = 24 rnA 

5.5 V 0.36 0.5 0.44 

10L = 50 mAt 5.5V 1.65 

IOL=75mAt 5.5V 1.65 

10Z VI = Vee or GND 5.5V ±0.5 ±10 ±5 

II VI = Vee or GND 5.5V ±O.I ± I ±I 

ICC VI = Vee orGND, 10 = 0 5.5V 8 160 80 

ei VI = Vee or GND 5V 4 

Co VI = Vee or GND 5V 10 

t Not more than one output should be tested at a tIme, and the duratIon of the test should not exceed 10 ms. 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Note 2) 

PARAMETER 
FROM TO TA=2S'C 

(INPUT) (OUTPUT) MIN TYP MAX 

tpLH 
IAand2A AnyY 

4.8 11.1 13.1 

tpHL 5.1 12.2 14.3 

tpLH IGn and 2Gn AnyY 
5.2 11.9 14.2 

tpHL 7.8 13.3 15.7 

tpZH IG20r2G2 
AnyY 

5.1 11.8 14.2 

tpZL lGlor2Gl 6.8 16.3 19.5 

tpHZ IG2 or 2G2 
AnyY 

3.4 6.9 8.6 

tpLZ lGlor2Gl 4.1 7.5 9.4 

NOTE 2: Load CIrcUIt and voltage waveforms are shown In Section 1. 

PRODUCT PREVIEW InformaHon conctIm products In lite form .. " or 
dulgn pll •• 01 devttoplMlnL CharleterilUc dati and otIIer lpecitlcaUonl 
art design go .... leu_ Instrum,nII reHrvtI Utt rlgJlt to ehlng. or 
dlsconUnue lhut produGtl whllout notice. 

6,12 

TEXAS ." 
INSIRUMENTS 
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54ACll208 74ACl1208 

MIN MAX MIN MAX 

4.8 15.6 4.8 14.6 

5.1 16.7 5.1 15.6 

~9 
5.2 15.8 

7. 4 7.8 17.4 

17.2 5.1 15.7 

6':tI' 23.8 6.8 22.8 

3.4 9.6 3.4 9.2 

4.1 10.5 4.1 10.2 

UNrr 

V 

V 

J.IA 

J.IA 

J.IA 
pF 

pF 

UNrr 

ns 

ns 

ns 

ns 



54AC11208,74AC11208 
DUAL 1-LlNE TO 4-LlNE CLOCK DRIVERS 

WITH 3-STATE OUTPUTS 
03459, MARCH 1990 

switching characteristics over recommended operating free-a,lr temperature range, 
Vee = 5 V % 0.5 V (unless otherwise noted) (see Note 2) 

FROM TO TA = 2S·C 54AC11208 74ACl1208 
PARAMETER 

(INPUT) (OUTPUT) MIN TVP MAX MIN MAX MIN 

tpLH 4.2 5.5 9 4.2 10.5 4.2 

tpHL 
lAand2A AnyY 

4.2 7 9.3 4.2 10.8 4.2 

tpLH 
lGn and 2Gn 

4.6 7.3 9.6 4.6 C,il·5 4.6 

tPHL 
AnyY 

4.8 7.7 10.2 ~~~1.8 4.8 

tpZH lG2or2G2 4.3 7.2 9.4 <t~~· 11.3 4.3 

tpZL lGlor2Gl 
AnyY 

5.3 9 12.2 ~3 14.3 5.3 

tpHZ lG2 or 2G2 3 5.4 7.5 3 8.5 3 

lGlor2Gl 
AnyY 

tpLZ 3.7 5.7 7.5 3.7 8.5 3.7 

NOTE 2: Load circuit and voltage waveforms are shown In Section 1. 

switching characteristics, Vee = 5 V ± 0.25 V, T A = 25°e to 70°C (see Notes 2 and 3) 

PARAMETER 
FROM TO 74ACTl1208 

(INPUT) (OUTPUT) MIN 

tpLH 6 
lAand2A AnyY 

tpHL 6 

tsk(ol lAand2A AnyY 

NOTES: 2. Load circuit and voltage waveforms are shown In Section 1. 
3. Specifications are valid for all outputs switching simultaneously and in-phase. 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per bank 

PRODUCT PREVIEW Intonnation concerns productl In til. fOlmitlYe or 
deli9" phln ot development CbtrlCttlilHc dl1l and otMr lpeeHJcaIfona 
Irt dufun go .... TtI.1 In.trumtnb rtUn'H Ih' ...... 1 to ching. or 
discontinue tittle productl wllttout notice. TEXAS .If 

INSlRUMENlS 

CL= 50 pF, f= 1 MHz 

POST OFFICE BOX 655303 • DALLAS. TEXAS 76265 

TVP 

MAX 

9.9 

10.1 

10.7 

11 

10.4 

13.5 

8 

8.2 

MAX 

8.5 

8.5 

1 

UNIT 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 
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• 

• 

• 

• 

• 

• 

Inputs are TTL-Voltage Compatible 

Low-Skew Propagation Delay 
Specifications for Clock Driver 
Applications 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

EPIC'· (Enhanced-Performance Implanted 
CMOS) 1-f.tm Process 

50D-inA Typical Latch-Up Immunity at 
125°C 

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

description 

These devices contain dual-clock driver circuits 
that fan out one input signal to four outputs with 
minimum skew for clock distribution. They also 
offer two output-enable pins for each circuit that 
can force the outputs to be disabled to a 
high-impedance state or to a high- or low-logic 
level independent of the signal on the A input. 

Skew parameters are specified for a reduced 
temperature and voltage range common to many 
applications. 

The 54ACT11208 is characterized for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74ACT11208 is characterized for 
operation from - 40°C to 85°C 

EPle is a trademark of Texas Instruments Incorporated. 

54ACT11208,74ACT11208 
DUAL 1·LlNE TO 4-LlNE CLOCK DRIVERS 

WITH 3·STATE OUTPUTS 

54ACT11208 ••• J PACKAGE 

74ACT11208 ••• DW OR N PACKAGE 

(TOP VIEW) 

1Y2 1Y1 
1Y3 1A 
1Y4 1(31 

GND 4 17 1(32 
GND 5 16 Vee 
GND 6 15 Vee 
GND 7 14 2A 
2Y1 8 13 2(31 
2Y2 9 12 2(32 
2Y3 10 11 2Y4 

S4ACTl1208 .•. FK PACKAGE 

(TOP VIEW) 

~C\I()() 

I~I~:§;' :Vc:5 

1A 
3 2 1 2019 

2G1 4 18 
1Y1 5 17 2G2 
1Y2 6 16 2Y4 
1Y3 7 15 2Y3 
1Y4 8 14 2Y2 

9 1011 1213 

0000): 

~~~~N 

FUNCTION TABLES 

OUTPUT DATA OUTPUTS 
CONTROL INPUT 

1G1 lG2 lA lY1 1Y2 1Y3 

L L L L L L 

L L H H H H 

L H X L L L 

H L X H H H 

H H X Z Z Z 

OUTPUT DATA OUTPUTS 
CONTROL INPUT 

2G1 2G2 2A 2Y1 2Y2 2Y3 

L L L L L L 

L L H H H H 

L H X L L L 

H L X H H H 

H H X Z Z Z 

1990 

lY4 

L 

H 

L 

H 

Z 

2Y4 

L 

H 

L 

H 

Z 

UNLESS OTHERWISE NOTED this document conlllM PRODUCTION 
DATA Information current al 01 publication til ... ProdUCII contotm to 
speclftcanons per 11M terma of Teul InItrumenls standard warranty. 
Pft)duction proctulng doel not neelllati" Include luting of III 
p.,.,me.a. 

TEXAS -If 
INSlRUMENlS 

Copyright © 1990. Texas Instruments IncorpOrated 
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54ACT11208,74ACT11208 
DUAL 1·LINE TO 4·LINE CLOCK DRIVERS 

WITH 3·STATE OUTPUTS 

logic symbolt 

1(;1 18 
1(;2 17 

1A 1 

2(;1 13 
2(;2 12 

2A 14 

1 

2 

X/Y 

V4 

2 G5 
3 EN 

4,517 
4,517 

4,517 
4,517 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for DW, J, and N packages, 

logic diagram (positive logic) 

1 (;2 -I.!.--01 

1A~~--, )~-------------------L--I 

2(;1 _1~3_-01 

2(;2-':::.
2_-01 >--""""' 

2A ..:1,,-4 __ -1 

Pin numbers shown are for DW, J, and N packages. 

TEXAS ,If 
INSlRUMENlS 

20 
1Y1 
1Y2 

2 1Y3 
3 

1Y4 

8 2Y1 

9 2Y2 

10 2Y3 

11 2Y4 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

03460, APRIL 1990 
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54ACT11208,74ACT11208 
DUAL 1-LlNE TO 4-LlNE CLOCK DRIVERS 
WITH 3-STATE OUTPUTS 
03460. APRIL 1990 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... - 0.5 V to 7 V 
Input voltage range, VI (see Note 1) .......................................... - 0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Note 1) ........................................ - 0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI> Vecl ............................................... ± 20mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ........................................... ± SOmA 
Continuous output current, 10 (Vo = 0 to Vecl ............................................. ± SOmA 
Continuous current through Vee or GND pins ............................................. ± 200mA 
Storage temperature range ....................................................... - 65°C to 150°C 

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

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

recommended operating conditions 

vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

AtlAv Input transttion rise or fall rate 

TA Operating free-air temperature 

PRODUCT PREVIEW lnformlUon con .... ~duets In ttl. kM'1RIIIvt 01' 
d' .. lgn pbI .. of d, .. lopmtnt. Characteristic •• nd other lpecHlcaflonl 
1ft design gnlL TWI InItJ'uments ,nervn tilt rigid to chlnge or 
diIcontlnue Utelt producll wHhout noVeL 

54ACT11208 

MIN MAX 

4.5 5.5 

2 -" ~«iO.8 
0 _~'<; Vee 

o r~ 
-~ 

.L><t:-v 

0 
-55 

TEXAS -If 
INstRUMENTS 

Vee 
-24 

24 

10 

125 

6-16 POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

74ACTII208 

MIN MAX 

4.5 5.5 

2 

0.8 

0 Vee 
0 Vee 

-24 

24 

0 10 

-40 85 

UNIT 

V 

V 

V 

V 

V 

rnA 
mA 

nsN 
·C 



54ACT11208, 74ACT11208 
DUAL 1·LlNE TO 4·LlNE CLOCK DRIVERS 

WITH 3·STATE OUTPUTS 
03460. APRIL 1990 

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

PARAMETER TEST CONDITIONS VCC 
TA = 25'C 54ACT1120a 74ACT1120a 

MIN TYP MAX MIN MAX MIN 

10H =- 50!lA 
4.5V 4.4 4.4 4.4 

5.5V 5.4 5.4 5.4 

VOH IOH=-24mA 
4.5V 3.94 3.7 3.8 

5.5V 4.94 4.7 4.8 

10H =-50mAt 5.5V 3.85 

10H =-75mAT 5.5V 3.85 

10l= 50!lA 
4.5V 0.1 0.1 

5.5V 0.1 0.1 

VOL IOl=24mA 
4.5V 0.36 G~{l·5 
5.5V 0.36 ,...<:J ~""().5 

10l = 50 mAT 5.5V <l"<'c..~- 1.65 

10l = 75 mAt 5.5V '< 

10Z Vo = VCC or GND 5.5V ±0.5 ±10 

II VI = VCC or GND 5.5V ±0.1 ± 1 

ICC VI = VCC orGND, 10 = 0 5.5V 8 160 

.!oICC* 
One input at 3.4 V, 

5.5V 0.9 1 
Other inputs at GND or VCC 

Ci VI = VCC or GND 5V 4 

Co Vo = VCC or GND 5V 10 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. * This is the Increase in supply current for each input that is at one of the specified TTL voltage levels rather 1han 0 V to V cc. 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 

MAX 

0.1 

0.1 

0.44 

0.44 

1.65 

±5 

±1 

80 

1 

PARAMETER 
FROM TO TA=25'C 54ACT1120a 74ACT1120a 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tpLH 
1Aand2A AnyY 

5.3 8.5 10.9 5.3 12.6 5.3 11.7 

tpHl 3.6 7.7 11 3.6 12.1 3.6 11.5 

tplH 
lGn and 2Gn AnyY 

4.7 8.5 11.7 *1' 4.7 12.8 

tpHl 4.4 8.4 11.3 4 .2 4.4 12.4 

IPZH lG2 or 2G2 
AnyY 

4.4 8.1 11.3 13.2 4.4 12.4 

IPZl lG10r2Gl 5 9.6 13.3 16.1 5 14.9 

IpHZ lG20r2G2 
AnyY 

4.2 7.4 9.3 4.2 10.7 4.2 10.2 

IpLZ lGlor2Gl 5.4 7.5 9.2 5.4 10.3 5.4 9.9 

switching characteristics, Vee = 5 V:!: 0.25 V, TA = 25°e to 700 e (see Notes 2 and 3) 

PARAMETER FROM TO 

(INPUT) (OUTPUT) 

tpLH lAand2A AnyY 

tpHl lAand2A AnyY 

Iskeo) lAand 2A AnyY 

NOTES: 2. load circun and vollage waveforms are shown in Section 1. 
3. Specifications are valid for all outputs switching simultaneously and in-phase. 

PRODUCT PREVIEW Intonnlhn CDnctml ptOductt In the formatlYt or 
cr ...... pitt .. of dtYeIop .... nL Ch.rlCllII,Uc cIalIlnd olber tpICiftcItfonl 

:C::::'''.C,::'In:::'''''1 tht right to chi",. or TEXAS -If 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

74ACT1120a 

MIN TYP MAX 

7.6 10.2 

6.6 9.8 

1 

UNIT 

V 

V 

!lA 

!lA 

!lA 

mA 

pF 

pF 

UNIT 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 
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54ACT11208,74ACT11208 
DUAL 1·LlNE TO 4·LlNE CLOCK DRIVERS 
WITH 3·STATE OUTPUTS 
03460. APRIL 1990 

operating characteristics, Vee = S V, TA = 2S0C 

PARAMETER 

Cpd Power dissipation capacitance par bank 

TEXAS -If 
INSTRUMENTS 

TEST CONDITIONS 

CL= 50 pF, f= 1 MHz 
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• 

• 

• 

• 

• 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

500-mA Typical Latch-Up Immunity at 
125°C 

EPIC'· (Enhanced-Performance Implanted 
CMOS) 1-l-Im Process 

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

54AC11800, 74AC11800 
TRIPLE 4·INPUT AND/NAND CLOCK DRIVERS 

54ACI1800 ... JT PACKAGE 
74ACII800 ••. DW OR NT PACKAGE 

(TOP VIEW) 

24 1C 

1Y 23 19 
lZ 22 lA 

21 2D 
GND 20 2C 

GND 19 Vce 
GND 18 Vee 
GND 17 29 

16 2A 
3Y 15 3D 
3Z 14 3C 

1990 

description 3A 13 39 

The 'AC11800 contains three independent4-input 
AND/NAND gates. They perform the Boolean 
functions in positive logic Y = ABCD and 
Z = ABCD. These devices are designed to have 
low skew between outputs for clock driver 
applications. 

The 54AC11800 is characterized for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74AC11800 is characterized for 
operation from - 40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUTS 

A B C D Y Z 

L X X X L H 

X L X X L H 

X X L X L H 

X X X L L H 

H H H H H L 

EPIC is a trademark of Texas Instruments Incorporated. 

TEXAS ~ 
INSTRUMENTS 

19 

lC 
NC 

10 
lY 
lZ 

54ACI1800 ... FK PACKAGE 
(TOP VIEW) 

4 3 2 1 282726 
5 25 
6 24 
7 23 
8 22 
9 21 
10 20 
11 19 

12 1314 1516 1718 

NC-No internal connection 

Copyright © 1990, Texas Instruments Incorporated 
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54AC11800, 74AC11800 
TRIPLE 4-INPUT AND/NAND CLOCK DRIVERS 

D3590.JULY1990 

logic symbolt logic diagram, each section (positive logic) 

1A 

1B 

1C 

10 

2A 

2B 

2C 

20 

3A 

3B 

3C 

3D 

22 

23 

24 

1 

16 

17 

20 

21 

12 

13 

14 

15 

& 
2 

3 

4 

9 

10 

11 

1Y 

1Z 

2Y 

2Z 

3Y 

3Z 

A 

B 
C 
o 

Y 

Z 

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

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

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

Supply voltage range, Vee .......................................................... - 0.5 V to 7 V 
Input voltage range, VI (see Note 1) .......................................... - 0.5 V to Vee + 0.5 V 
Output voltage range, Vo (see Note 1) ....................................... - 0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee> ................................................ ± 20mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl .............. _ ............................. ± SOmA 
Continuous output current, 10 (Vo = 0 to Vecl .............................................. ± SOmA 
Continuous current through Vee or GND pins ............................................. ± 1S0mA 
Storage temperature range ....................................................... - 65°C to 150°C 

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

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

6-20 
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recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

61/Av Input transition rise or fall rate 

TA Operating free-air temperature 

54AC11800, 74AC11800 
TRIPLE 4·INPUT AND/NAND CLOCK DRIVERS 

03590, JULY 1990 

54ACll800 74AC11800 

MIN NOM MAX MIN NOM MAX 
UNIT 

3 5 5.5 3 5 5.5 V 

Vee=3V 2.1 2.1 

Vee=4.5V 3.15 3.15 V 

Vee=5.5V 3.85 3.85 

Vee=3V 0.9 0.9 

Vee=4.5V 1.35 1.35 V 

Vee=5.5V 1.65 1.65 

0 Vee 0 Vee V 

0 Vee 0 Vee V 

Vee=3V -4 -4 

Vee =4.5V -24 -24 mA 

Vee=5.5V -24 -24 

Vee=3V 12 12 

Vee=4.5V 24 24 mA 

Vee=5.5V 24 24 

0 10 0 10 nsN 
-55 125 -40 85 'e 

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

TA=2S'C 54ACll800 
PARAMETER TEST CONDITIONS VCC MIN TYP MAX MIN MAX 

3V 2.9 2.9 

IOH=-50;.tA 4.5V 4.4 4.4 

5.5V 5.4 5.4 

IOH=-4mA 3V 2.58 2.4 
VOH 

4.5V 3.94 3.7 
IOH=-24mA 

5.5V 4.94 4.7 

IOH=-50mAT 5.5 V 3.85 

IOH=-75mAT 5.5V 

3V 0.1 0.1 

IOL=50;.tA 4.5 V 0.1 0.1 

5.5 V 0.1 0.1 

IOL=12mA 3V 0.36 0.5 
VOL 4.5V 0.36 0.5 

IOL=24mA 
5.5V 0.36 0.5 

IOL= 50 mAT 5.5V 1.65 

IOL= 75 mAT 5.5V 

II VI = Vee or GND 5.5 V ",0.1 ",1 

ICC VI = Vee orGND, 10 = ° 5.5 V 4 80 

ei VI = Vee or GND 5V 4 

t Not more than one output should be tested at a tIme, and the duration of the test should not exceed 1 Oms. 

TEXAS .If 
INSTRUMENTS 
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74ACll800 

MIN MAX 
UNrr 

2.9 

4.4 

5.4 

2.28 

3.8 
V 

4.8 

3.85 

0.1 

0.1 

0.1 

0.44 

0.44 
V 

0.44 

1.65 
",1 ;.tA 
40 ;.tA 

pF 
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54AC11800,74AC11800 
TRIPLE 4-INPUT AND/NAND CLOCK DRIVERS 

03590, JU\.Y 1990 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Note 2) 

FROM TO TA = 25°C 54AC11800 74AC11800 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN 

tpl..H 
Y 

1.5 5.6 9.4 1.5 11.3 1.5 
AorB 

tpHL 1.5 5.1 7.4 1.5 8.7 1.5 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 

MAX 

lo.s 
8.2 

PARAMETER 
FROM TO TA=25°C S4AC11800 74AC11800 

(INPUT) (OUTPUT) MIN 

tpl..H 1.5 

tpHL 
AorB Y 

1.5 

NOTE 2: Load CIrcUIt and voltage waveforms are shown In SectIon 1. 

operating characteristics, Vee = 5 V, T A = 25°C 

PARAMETER 

Cpd Power dissipation capacnance per gate 

TEXAS " INSTRUMENTS 

TYP MAX MIN MAX 

3.8 6.8 1.5 8 

3.8 6.2 1.5 7.3 

TEST CONDITIONS 

f= 1 MHz 

6-22 POST OFFICE BOX 1155303 • DALLAS, TEXAS 75285 

MIN MAX 
1.5 7.6 

1.5 6.8 

UNIT 

ns 

UNIT 

ns 



• 
• 

• 

Inputs Are TTL-Voltage Compatible 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• 500-mA Typical Latch-up Immunity at 125°C 

• 

• 

EPIC'· (Enhanced-Performance Implanted 

CMOS) 1-flm Process 

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

description 

The 'ACT11800 contains three independent 
4-input AND/NAND gates. They perform the 
Boolean functions in positive logic Y = ABCD and 
Z = ABCD. These devices are designed to have 
low skew between outputs for clock driver 
applications. 

The 54ACT11800 is characterized for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74ACT11800 is characterized for 
operation from - 40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUTS 

A B C 0 y Z 

L X X X L H 

X L X X L H 

X X L X L H 

X X X L L H 

H H H H H L 

EPIC is a trademark of Texas Instruments Incorporated. 

54ACT11800, 74ACT11800 
TRIPLE 4-INPUT AND/NAND CLOCK DRIVERS 

03591 JULY 1990 

54ACT11800 ••. JT PACKAGE 
74ACT11800 •.• ow OR NT PACKAGE 

(TOP VIEW) 

1C 
1Y 2 16 
1Z 3 1A 
2Y 4 20 

GNO 5 2C 
GNO 6 Vee 
GNO 7 Vee 
GNO 8 26 

2Z 9 2A 
3Y 10 3D 

3C 
3A 36 

54ACT11800 .•• FK PACKAGE 
(TOP VIEW) 

4321282726 
5 25 

6 24 
7 

8 

9 

10 

23 

22 

21 3A 
20 3Z 

11 19 3Y 
12 1314 1516 1718 

NC-No internal connection 

TEXAS ." 
INSTRUMENTS 

Copyright © 1990. Texas Instruments Incorporated 
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54ACT11800, 74ACT11800 
TRIPLE 4-INPUT AND/NAND CLOCK DRIVERS 

03591, JULY 1990 

logic symbolt logic diagram (positive logic) (one section) 

1A 

1B 

1C 

10 

2A 

2B 

2C 

20 

3A 

3B 

3C 

3D 

1 

24 

23 

22 

21 

20 

17 

16 

15 

14 

13 

12 

& 
2 

3 

4 

9 

10 

11 

1Y 

1Z 

2Y 

2Z 

3Y 

3Z 

A-~-"" 
B 
C 
o --L.._' 

Y 

Z 

tThis symbol is in accordance wnh ANSI/IEEE Std 91-1984 and 
lEe Publicalion 617-12, 

Pin numbers shown are for OW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):f: 
Supply voltage range, Vee ,.,., .. ,.................................................. - 0.5 V to 7 V 
Input voltage range, VI (see Note 1) .......................................... - 0.5 V to Vee + 0.5 V 
Output voltage range, Va (see Note 1) ....................................... - 0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI> Veel ................................................ ± 20mA 
Output clamp current, 10K (VA < 0 or Va> Vee) ............ , ............................... ± SOmA 
Continuous output current, 10 (VA = 0 to Vee) .............................................. ± SOmA 
Continuous current through Vee or GND pins ........................................ , .... ± 1S0mA 
Storage temperature range ....................................................... - 6S·C to 1S0·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 reliabilny. 

NOTE 1: The input and output vo~age ratings may be exceeded W the Input and output current ratings are observed. 

recommended operating conditions 

vee 

VIH 

VIL 
VI 

Vo 

IOH 

IOL 
/:;t//:;v 

TA 

6-24 

Supply vo~age 

High-level Input voltage 

Low-level input voltage 

Input voltage 

Output voltage 

High-level output current 

loW-level output current 

Input transnion rise or fall rate 

Operating free-air temperature 

TEXAS ..If 
INsmUMENlS 

POST OFFICE SOX 656303 • DALLAS, TEXAS 75285 

54ACTI1800 

MIN MAX 

4.5 5.5 

2 

0.8 

0 Vec 
0 Vce 

-24 

24 

0 10 
-55 125 

74ACT11800 

MIN MAX UNIT 

4.5 5.5 V 

2 V 

0.8 V 

0 VCC v 

0 VCC V 

-24 mA 
24 mA 

0 10 nsN 
-40 85 ·C 



54ACT11800, 74ACT11800 
TRIPLE 4-INPUT AND/NAND CLOCK DRIVERS 

03591, JULY 1990 

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

PARAMETER TEST CONDITIONS VCC 
TA = 25°C 54ACT11800 74ACT111800 

MIN TYP MAX MIN MAX MIN 

4.5V 4.4 4.4 4.4 
10H =-50~ 5.5V 5.4 5.4 5.4 

10H =-24 mA 
4.5V 3.94 3.7 3.8 

VOH 
5.SV 4.94 4.7 4.8 

10H =-50mAT S.5V 3.85 

10H =-75mAT 5.5V 3.85 

4.5V 0.1 0.1 
IOL=50~ 5.5V 0.1 0.1 

VOL 
4.5V 0.36 0.5 

10L= 24mA 
5.5V 0.36 0.5 

10L = 50 mAT 5.5V 1.65 

10L= 75 mAt 5.5 V 

II VI = Vee or GND S.5V ±0.1 ±0.1 

ICC VI = Vee or GND, 10=0 5.5V 4 80 

~Ieet 
One input at 3.4 V, 
Other inputs at GND or Vee S.5V 0.9 1 

ei VI = Vee or GND 5V 4 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase in supply current for each input that is at one of the specified TIL voltage levels rather than 0 V or vee. 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 

MAX 

0.1 

0.1 

0.44 

0.44 

1.65 

± 0.1 

40 

1 

FROM TO TA = 25°C 54ACT11800 74ACT11800 
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tpLH 3.8 
AorS y 

3.8 tpHL 

NOTE 2: Load CirCUit and voltage waveforms are shown In Section 1 . 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

epd Power dissipation capacitance per gate eL = 50 pF, f= 1 MHz 

TEXAS ." 
INSlRUMEN1S 

POST OFFICE BOX 655303 • DAllAS, TEXAS 75265 

UNIT 

V 

V 

~ 
~ 

mA 

pF 

UNIT 

ns 
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• 

• 

• 

• 

• 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

SOO-mA Typical Latch-Up Immunity at 
12S·C 

EPIC'· (Enhanced-Performance Implanted 
CMOS) 1-f1m Process 

Package Options Include "Small Outline" 
Packages, Ceramic Chip Carriers, and 
Standard Plastic and Ceramic 30o-mll DIPs 

54AC11802, 74AC11802 
TRIPLE 4-INPUT OR/NOR CLOCK DRIVERS 

54ACl1802 ••• JT PACKAGE 
74ACl1802 ••• ow OR NT PACKAGE 

(TOP VIEW) 

1C 
1Y 18 
1Z 1A 
2Y 20 

GNO 2C 
GNO 6 Vce 
GNO Vee 
GNO 28 

16 2A 
3Y 15 3D 
3Z 14 3C 

JULY 1990 

description 3A 13 38 

The 'ACl1802 contains three independent 4-lnput 
AND/NAND gates. They perform the Boolean 
functions in positive logic Y = A + B + C + 0 and 
Z = A + B + C + D. These devices are designed 

to have low skew between outputs for clock driver 
applications. 

The 54AC11802 is characterized for operation 
over the full military temperature range of - 55·C 
to 125·C. The 74AC11802 is characterized for 
operation from - 40·C to 85·C. 

FUNCTION TABLE 

INPUTS OUTPUTS 

A B C 0 Y Z 

H X X X H L 

X H X X H L 

X X H X H L 

X X X H H L 

L L L L L H 

EPle isa trademark of Texas Instruments Incorporated. 

TEXAS .If 
INSlRUMENTS 

18 
1C 
NC 
10 

54ACl1802 ••• FK PACKAGE 

(TOP VIEW) 

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

121314 15161718 

NC - No internal connection 

Copyrlght@ 1990. Texas Instruments Incorporated 
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54AC11802,74AC11802 
TRIPLE 4-INPUT OR/NOR CLOCK DRIVERS 

03593, JULY 1990 

logic symbolt logic diagram (positive logic) (one section) 

22 
lA .. 1 2 

23 1Y 
1B 

1C 
24 

1Z 
10 

2A 
16 

2B 
17 2Y 

2C 
20 

21 2Z 
20 

3A 
12 

13 3Y 
3B 

3C 
14 

15 3Z 
3D 

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

Pin numbers shown are for OW, JT, and NT packages. 

A---I~-~ 

B 
C 
o--z._~ 

Y 

Z 

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

Supply voltage range, Vee .......................................................... - 0.5 V to 7 V 
Input voltage range, VI (see Note 1) .......................................... - 0.5 Vto Vee + 0.5 V 
Output voltage range, Va (see Note 1) ....................................... - 0.5 Vto Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI> Vecl ................................................ :t 20mA 
Output clamp current, 10K (VA < 0 or Va> Vecl ............................................ :t SOmA 
Continuous output current, 10 (Vo = 0 to Vecl .............................................. :t SOmA 
Continuous current through Vee or GND pins ............................................. :t 1S0mA 
Storage temperature range ....................................................... - 6S·C to 1S0·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 condHions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device neliabllity. 

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

TEXAS ..If 
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54AC11802, 74AC11802 
TRIPLE 4-INPUT OR/NOR CLOCK DRIVERS 

03593. JULY 1990 

recommended operating conditions 

SN54AC11802 SN74AC11802 
MIN NOM MAX MIN NOM MAX 

UNIT 

Vee Supply voltage 3 5 5.5 3 5 5.5 V 

Vee=3V 2.1 2.1 

VIH High-level input voltage Vee=4.SV 3.15 3.15 V 

Vec=S.SV 3.85 3.85 

VCC=3V 0.9 0.9 

VIL Low-level input voltage VCC=4.5V 1.35 1.35 V 

VCC=5.5V t.65 1.65 

VI Input voltage 0 Vee 0 Vee V 

Vo Output voltage 0 Vce 0 Vee V 

VCC=3V -4 -4 

IOH High-level output current Vee=4.5V -24 -24 mA 

Vee=5.5V -24 -24 

VCC=3V 12 12 

IOL Low-level output current Vee=4.5V 24 24 mA 

Vee=5.5V 24 24 

aVav Input transition rise or fall rate 0 10 0 10 naN 
TA Operating free-air temperalure -55 125 -40 85 'e 

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

TA=25'C 54AC11802 74AC11802 
PARAMETER TEST CONDITIONS Vec MIN TYP MAX MIN MAX MIN MAX 

UNIT 

3V 2.9 2.9 2.9 

IOH=-50f'A 4.SV 4.4 4.4 4.4 

5.5 V S.4 5.4 5.4 

IOH=-4mA 3V 2.58 2.4 2.28 
VOH 

4.5V 3.7 3.8 
V 

3.94 
IOH=-24mA 

S.5V 4.94 4.7 4.8 

IOH=-50mAt 5.5V 3.85 

IOH=-75mAT 5.5V 3.85 

3V 0.1 0.1 0.1 

10L = 50 f'A 4.SV 0.1 0.1 0.1 

5.SV 0.1 0.1 0.1 

IOL=12mA 3V 0.36 0.5 0.44 
VOL 

4.SV 0.36 0.5 0.44 
V 

IOL=24mA 
5.5V 0.36 0.5 0.44 

IOL= 50 mAT 5.5V 1.65 

IOL=75 mAT 5.5V 1.65 

II VI = Vee or GND 5.5V ",0.1 ",1 ",1 f'A 

Icc VI = Vee or GND, 10=0 5.5V 4 80 40 f'A 

Ci VI = VCCorGND 5V 4 pF 

:xJ t Not more than one output should be tested at a time, and the durabon of the test should not exceed 10 ms. 

~ -
~ 
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54AC11802,74AC11802 
TRIPLE 4-INPUT OR/NOR CLOCK DRIVERS 

03593, JULY 1990 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Note 2) 

FROM TO TA=25'C 54AC11802 74AC11802 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN 

tpLH 5,6 
AorB Y 

tpHL 5.1 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 

MAX 

FROM TO TA=25'C 54AC11802 74AC11802 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP 

tpLH 

tpHL 
AorB Y 

NOTE 2: Load Circuit and VOltage waveforms are shown In Section 1. 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER 

Cpd Power dissipation capacitance per gate 

TEXAS ~ 
INSlRUMEN1S 

3.8 

3.8 

MAX MIN MAX 

TEST CONDITIONS 

CL = 50 pF, f = 1 MHz 

POST OFACE BOX 855303 • DALlAS, TEXAS 75265 

MIN MAX 

UNIT 

ns 

UNIT 

ns 
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• 

Inputs Are TTL-Voltage Compatible 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

SOD-mA typical Latch-Up Immunity at 
12SoC 

EPIC'· (Enhanced-Performance Implanted 
CMOS) 1-J.lm Process 

Package Options Include "Small Outline" 
Packages, Ceramic Chip Carriers, and 
Standard Plastic and Ceramic 30D-mll DIPs 

description 

The 'ACT11802 contains three independent 
4-input AND/NAND gates. They perform the 
Boolean functions in positive logic 
V = A + B + C + D and Z = A + B + C + D. 
These devices are designed to have low skew 
between outputs for clock driver applications. 

The 54ACT11802 is characterized for operation 
over the full military temperature range of --55°C 
to 125°C. The 74ACT11802 is characterized for 
operation from -40°C to 8SoC. 

FUNCTION TABLE 

INPUTS OUTPUTS 

A B C D V Z 
H X X X H L 

X H X X H L 

X X H X H L 

X X X H H L 

L L L L L H 

EPIC is a trademark of Texas Instruments Incorporated. 

54ACT11802,74ACT11802 
TRIPLE 4·INPUT OR/NOR CLOCK DRIVERS 

54ACTll802 •.. JT PACKAGE 
74ACT11802 ... DW OR NT PACKAGE 

(TOP VIEW) 

10 1C 
16 
1A 

2Y 20 
GNO 2C 
GNO Vec 
GNO 7 Vcc 
GNO 26 

2Z 2A 
3Y 30 
3Z 3C 
3A 36 

54ACTll802 ••• FK PACKAGE 

(TOP VIEW) 

~~~~~re~ 
4321282726 

5 25 

6 24 

7 23 
8 22 
9 21 

10 20 

11 19 
121314 1516 1718 

~~~~~~~ 
ClCl ClCl 

NC - No internal connection 

PRODUCT PREVIEW doCuments contain fllfonnltfon on procIuots In HIt 
tormltiYtordlllgn ph ... ofdmlopmem.CbltacttrisUcdlltand oilier 
uecillcaUonl It. dllign gOiIs. TeXlllnstrum,riII mtrveI the rig", 10 
chi. or diUonlfnat tIltH pfOductI wIttoul noUot. TEXAS ,If 

INSlRUMENlS 

CopyMght@199O.Texaslnstrumentslncorporated 
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54ACT11802, 74ACT11802 
TRIPLE 4-INPUT OR/NOR CLOCK DRIVERS 

03594, JULY 1990 

logic symbol t logic diagram (positive logic) (one section) 

lA 
22 

:.1 

lB 
23 

lC 
24 

10 

2A 
16 

2B 
17 

2C 
20 

20 
21 

3A 
12 

3B 
13 

3C 
14 

3D 
15 

2 
IV 

lZ 

2V 

2Z 

3V 

3Z 

A---"--' 
B 
C 0-----.. __ V 

Z 

t This symbol is in accordance w~h ANSI/IEEE Std 91-1984 and 
lEe Pulbication 617-12. 

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

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

Supply voltage range, Vee ............................................ , ............. - 0.5Vto7V 
Input voltage range, VI (see Note 1) .......................................... - 0.5VtoVee + 0.5 V 
Output voltage range, Vo (see Note 1) ... _ ................. , . . . . . . . . . . . . . . . .. - 0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI> vecl ................................................ ± 20mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ............................................ ± 50mA 
Continuous output current, 10 (Vo = 0 to Vecl ., ................... , ..... , ...... , ...... " ... ± 50mA 
Continuous current through Vee or GND pins ........................... ,................. ± 150 rnA 
Storage temperature range ... , ............................ , ...................... - 65°C to 150°C 

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

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

recommended operating conditions 

54ACT11802 74ACT11802 

MIN MAX MIN MAX 
UNIT 

vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vce 0 Vce V 

Vo Output voltage 0 Vee 0 Vee V 

IOH High-level output current -24 -24 mA 

IOl low-level output current 24 24 mA 

M!AV Input transition rise or fall rate 0 10 0 10 nS/V 

TA Operating free-air temperature -55 125 -40 85 'c 

TEXAS ." 
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54ACT11802, 74ACT11802 
TRIPLE 4·INPUT OR/NOR CLOCK DRIVERS 

03594, JULY 1990 

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

TA=2S0C S4ACT11802 74ACT11802 
PARAMETER TEST CONDITIONS Vcc MIN TYP MAX. MIN MAX MIN 

4,5V 4.4 4.4 4,4 
IOH=-50tJA 

5.5V 5.4 5.4 5.4 

4,5V 3.94 3.7 3,8 
VOH IOH=-24mA 

5,5V 4,94 4.7 4.8 

IOH=-50rnA T 5,5V 3,85 

10H =-75 rnA t 5.5 V 3.85 

4.5V 0.1 0.1 
10l = 50 tJA 

5.5 V 0.1 0.1 

4.5V 0.36 0.5 
VOL 10L =24 rnA 5.5V 0.36 0.5 

IOl=50mA t 5,5 V 1.65 

IOL=75mA t 5.5V 

II VI = Vee or GND 5.5 V ,,0.1 ,,0.1 

ICC VI = Vee or GND, 10=0 5.5V 4 80 

Alee* 
One Input at 3.4 V, 

5.5V 0.9 1 Other inputs at GND or Vee 

ei VI = Vee or GND 5V 4 

t Not more than one output should be tested at a time and the duration of the test should not exceed 10 ms. 
* This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather that 0 V to Vee, 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Note 2) 

MAX 

0.1 

0.1 

0.44 

0.44 

1.65 

,,0.1 

40 

1 

FROM TO TA=25°C 54AC11802 74AC11802 
PARAMETER 

(INPUl) (OUTPUl) MIN TYP MAX MIN MAX MIN MAX 

tPLH 3.8 
AorB Y 

3,8 tpHL 

NOTE 2: Load circuit and voltage waveforms are shown In Section 1. 

operating characteristics, Vee = 5 V, T A = 25°C 
PARAMETER TEST CONDmONS 

epd Power dissipation capacitance per gate el= 50pF, f= 1 MHz 

TEXAS ." 
INSTRUMENTS 
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UNIT 

V 

V 

rnA 

rnA 

rnA 

pF 

UNIT 

ns 



• 
• 
• 

• 

Maximum Output Skew of 1 ns 

Maximum Pulse Skew of 1 ns 

Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

Package Options Include Plastlc"Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 3QO-mll 
DIPs 

SN74AS303 
OCTAL DIVIDE·BY·2 CIRCUIT/CLOCK DRIVER 

SN74AS303 .•• Dt OR N PACKAGE 

(TOP VIEW) 

03 02 
01 
ClR 

GND Vee 
GND Vee 

05 6 ClK 
06 7 PRE 

9 '08 
description 

The SN74AS303 contains eight flip-flops 
designed to have low skew between outputs. The 

t Contact factory for inlormation on 
availability of S.O. package. 

eight outputs (six in-phase with ClK and two out-of-phase) toggle on successive ClK pulses. PRE and ClR 
inputs are provided to set the a and Q outputs high or low independent of the ClK pin. 

The 'AS303 has output and pulse skew parameters tsk(o) and tsk(p) to ensure performance as a clock driver 
when a divide-by-two function is required. 

The SN74AS303 is characterized for operation from O·C to 70·C. 

FUNCTION TABLE 

INPUTS OUTPUTS 

ClR PRE ClK Q1-06 Q7-08 

L H X L H 

H L X H L 

L L X L* L* 

H H t 00 00 
H H L 00 00 

This conli uration will not ersist when PRE or - g P 
CLR returns to its inactive (high) level. 

logic symbol§ 

10 "- S 

11 
ClK 

14 
"- R 

I> 

T 

15 

16 

1 

2 

6 

7 

8 

9 

Q1 

Q2 

Q3 

Q4 

Q5 

Q6 

Q7 

08 

§ This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
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SN74AS303 
OCTAL DIVIDE·BY·2 CIRCUIT/CLOCK DRIVER 

D3543, JULY 1990 

logic diagram (positive logic) 

[> 15 
Q1 

16 
Q2 

Q3 

PRE 10 
S 

11 2 
ClK C1 Q4 

ClR 
14 

R 6 
Q5 

10 

7 
Q6 

8 
'07 

9 
'08 

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

Supply voltage, Vee ........................................................................ 7 V 
Input voltage, VI .....................................................•....•..•..•........•.. 7 V 
Operating free-air temperature range .................................................. Q'C to 7Q'C 
Storage temperature range .' ...................................................... - 65'C to 15Q'C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. This are stress ratings only. and 
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. 

recommended operating conditions 

MIN NOM MAX UNIT 

vee Supply voltage 4.5 5 5.5 V 

VIH High-level input voltage 2 V 

Vil low-level input voltage 0.8 V 

IOH High-level output current -24 mA 

IOl low-level output current 48 mA 

TA Operating free-air temperature 0 70 ·e 

TEXAS ." 
INSTRUMENlS 
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SN74AS303 
OCTAL DIVIDE-BY-2 CIRCUIT/CLOCK DRIVER 

03543. JULY 1990 

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

PARAMETER TEST CONDmONS MIN TYpt MAX UNIT 

VIK VCC=4.5V. 11=-18mA -1.2 V 

VOH 
VCC = 4.5 V to 5.5 V. IOH=-2mA VCC 2 

V 
VCC=4.5V. IOH=-24mA 2 2.8 

VOL VCC=4.5V. IOl=48mA 0.3 0.5 V 

II VCC= 5.5V. VI =7V 0.1 mA 

IIH VCC = 5.5 V, VI=2.7V 20 J!A 
III VCC = 5.5 V, VI =0.4V -0.5 mA 

10* VCC=5.5V, Va =2.25V -50 -150 mA 

ICC VCc=5.5V, See Note 1 40 70 mA 

t All typical values are atVCC = 5 V, TA = 25·C. * The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuH output current, lOS. 
NOTE1: ICC is measured wHh ClK and PRE grounded, then with ClK and ClR grounded. 

timing requirements (see Note 2) 

PARAMETER MIN MAX UNIT 

fclock Clock frequency 0 80 MHz 

ClR or PRE low 5 

tw Pulse duration ClKhigh 4 ns 

ClKlow 6 

tsu Setup time before ClK t ClR or PRE inactive 6 ns 

switching characteristics over recommended operating free-air temperature range (see Note 2) 

PARAMETER 
FROM 

(INPUT) 

TO 

(OUTPUT) 
TEST CONDITIONS 

fmax9 

IPlH a,Q 
tpHl 

CLK Rl=500n, Cl=50pF 

tplH 

tpHl 
PRE orClR a,Q Rl= 500 n, Cl = 50 pF 

a 
tsk(o) ClK a Rl=500n, Cl= 10 pFto 30 pF 

a,a 
tsk(p) ClK a,a Rl= soon, Cl= 10pFto30pF 

tr 

If 
. . 

§ fmax minimum values are at Cl = 0 to 30 pF . 
NOTE 2: load circuil and vo~age waveforms are shown in Section 1. 

TEXAS • 
INSTRUMENtS 
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MIN MAX UNIT 

80 MHz 

2 9 ns 

2 9 ns 

3 12 ns 

3 12 ns 

1 

1 ns 

2 

1 ns 

4.5 ns 

3.5 ns 
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Maximum Output Skew of 1 ns 

Maximum Pulse Skew of 1 ns 

Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

Package Options Include Plastic"Small 
Outline" Packages, and Standard Plastic 
300-mll DIPs 

SN74AS304 
OCTAL DIVIDE·BY·2 CIRCUIT/CLOCK DRIVER 

D OR N PACKAGE 
(TOPVIEW) . 

Q3 16 Q2 
Q4 Q1 

GND 3 CLR 
GND Vee 
GND Vee 

Q5 11 ClK 
Q6 PRE 

description Q7 9 Q8 

6-36 

The SN74AS304 contains eight flip-flops 
designed to have low skew between outputs. The 
eight outputs (in-phase with ClK) toggle on 
successive ClK pulses. PRE and ClR. pins are 
provided to set the Q outputs high or low 
independent of the ClK Input. 

The SN74AS304 has output and pulse skew parameters tSk(o) and tsk(p) to ensure performances as a clock 
driver when a divide-by-two function is required. 

The SN74AS304 is characterized for operation from O°C to 70°C. 

logic symbol:!: 

FUNCTION TABLE 

INPUTS OUTPUTS 
CLR PRE eLK 01-08 

l H X l 

H l X H 

l l X It 
H H t 00 
H H l an 

t This configuration will not persist when PRE 
or ClR returns to its inactive (high) level. 

10 .. r--. S 

11 
ClK T 

14 _r--. R 

15 
t> 

16 

1 

2 

6 

7 

8 

9 

01 

02 

03 

Q4 

05 

011 
07 

08 

* this symbol is in accordance wnh ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
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SN74AS304 
OCTAL DIVIDE-BY-2 CIRCUIT/CLOCK DRIVER 

D3555, JULY 1990 

logic diagram (positive logic) 

Q1 

Q2 

10 
PRE S Q3 

ClK 11 
C1 Q4 

14 
ClR R 

QS 
10 

Q6 

Q7 

QS 

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

Supply voltage, Vee """"""""""""""',.,"""""""""""""""""""" 7 V 
Input voltage, VI """""""""""""""""""""""""""""""""""""" 7 V 
Operating free-air temperature range """"""""""""""""""""""','," O·C to 70·C 
Storage temperature range ",',""""""""""'''''''''''''''''''''''''''''' - 65·C to 150·C 

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

recommended operating conditions 

VCC 

VIH 

VIL 

IOH 

IOl 

TA 

Supply voltage 

High-level input voltage 

Low-level input voltage 

High-level output current 

Low-level output current 

Operating free-air temperature 

TEXAS -If 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

MIN NOM MAX UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

-24 mA 

48 mA 

0 70 'c 

6-37 



SN74AS304 
OCTAL DIVIDE-BY-2 CIRCUIT/CLOCK DRIVER 

03555, JULY 1990 

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

PARAMETER TEST CONDITIONS MIN TVPt MAX UNIT 

VIK· VCC~4,5V, 11~-18mA -1.2 V 

VOH 
VCC~4.5V, IOH~-2mA VCC 2 

V 
VCC~4.SV, IOH~-24mA 2 2.8 

Val VCC~4.SV, IOl~48mA 0.3 0.5 V 

II VCC~S.5V, VI~7V 0.1 rnA 

IIH VCC~5.SV, VI=2.7V 20 tlA 
III VCC~5.5V, VI ~ 0.4 V -0.5 rnA 

10* VCC~5.5V, VO~2.25V -so -150 rnA 

ICC VCC~5.5V, See Note 1 45 75 rnA 

t All typical values are at VCC = 5 V, T A = 25"C. * The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
NOTE1: ICC is measured with ClK and PRE grounded, then with ClK and ClR grounded. 

timing requirements (see Note 2) 

PARAMETER MIN NOM MAX UNIT 

fclOCk Clock frequency 0 80 MHz 

ClKhigh 4 

tw Pulse duration ClKlow 6 ns 

ClR or PRE low 5 

tsu Setup time before ClKt ClR or PRE inactive 6 ns 

switching characteristics over recommended operating free-air temperature range (see Note 2) 

PARAMETER 
FROM 

(INPUT) 

fmax§ 

tPlH 

tPHL 
ClK 

tPlH 
PRE or ClR 

tpHL 

tsk(o) ClK 

tsk(p) ClK 

tr 

tf 

t All typical values are at V CC ~ 5 V, T A ~ 2S"C. 
§ fmax minimum values are at Cl ~ 0 to 30 pF. 

TO 

(OUTPUT) 
TEST CONDITIONS 

0 Rl ~ 500 0, Cl~50pF 

0 Rl ~ 500 0, Cl~50pF 

0 Rl ~ 500 0, CL ~ 10 pF to 30 pF 

01,08 

02 to 07 Rl ~ 500 0, Cl ~ 10 pF to 30 pF 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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MIN TYpt MAX UNIT 

80 MHz 

2 6 9 

2 6 9 
ns 

3 7 12 

3 7 12 
ns 

1 ns 

1 

1.5 ns 

4.5 ns 

3.S ns 



• Maximum Output Skew of 1 ns 

• Maximum Pulse Skew of 1 ns 

• 

• 

Center Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

Package Options Include Plastic "Small 
Outline" Packages and Standard Plastic 
3DD-mll DIPs 

description 

The SN74AS305 contains eight flip-flops 
designed to have low skew between outputs. 
The eight outputs (four in-phase with GlK and four 
out-of-phase) toggle on successive GlK pulses. 
PRE and GlR inputs are provided to set the Q and 
Q outputs high or low independent of the GlK pin. 

The SN74AS305 has output and pulse skew 
parameters tsk(o) and tsk(p) to guarantee 
performances as a clock driver when a 
divide-by-two function is required. 

The SN74AS305 is characterized for operation 
from DOG to 70·G. 

FUNCTION TABLE 

INPUTS OUTPUTS 

ClR PRE ClK Q1-Q4 QS-Q8 

L H X L H 

H L X H L 

L L X Ht Ht 

H H L 00 00 
H H t 00 00 

t ThiS configuration Will not persist when PRE or CLR 
returns to its inactive (high) level. 

SN74AS305 
OCTAL DIVIDE·BY·2 CIRCUIT/CLOCK DRIVER 

D OR N PACKAGE 
(TOP VIEW) 

Q3 
Q4 

GND 
GND 
GND 

05 
06 
07 

logic symborl: 

CLR 

PRE 

D 

r 

r 

ClK -'-'---{> 

1 U 16 

2 15 

3 14 

4 13 

5 12 
6 11 

7 10 

8 9 

Q2 
Ql 

CLR 

Vec 

Vee 
CLK 
PRE 

08 

JUNE 1990 

Q1 

Q2 

Q3 

Q4 
QS 

QS 

Q7 

Q8 

:j: This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 
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SN74AS305 
OCTAL DIVIDE-BY-2 CIRCUIT/CLOCK DRIVER 

D3596, JUNE 1990 

logic diagram (positive logic) 

01 

02 

03 

PRE 
04 

ClK 

ClR 05 

06 

07 

08 

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

Supply voltage, Vee ........................................................................ 7 V 
Input voltage, VI ............................................................................ 7 V 
Operating free-air temperature range: SN54AS305 .................................. - 55°C to 150°C 

SN74AS305 ..................................... O°C to 70°C 
Storage temperature range ....................................................... - 65°C to 150°C 

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

recommended operating conditions 

vee 
VIH 

VIL 

IOH 

IOL 
TA 

6-40 

Supply voltage 

High-level input voltage 

Low-level input voltage 

High-level output current 

LOW-level output current 
Operating free-air temperalure 

TEXAS ~ 
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MIN NOM MAX UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

-24 rnA 

48 rnA 

0 70 ·C 



SN74AS305 
OCTAL DIVIDE-BY-2CIRCUIT/CLOCK DRIVER 

03596, JUNE 1990 

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

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VIK VCC=4,5V, 11=-lamA -1.2 v 

VOH 
VCC =4.5V Vcc- 2 

V 
VCC=4.5V, IOH=-24mA 2 2.8 

VOL VCC=4.5V, IOL=4amA 0.3 0.5 V 

II VCC=5.5V, VI=7.0V 0.1 mA 

IIH VCC=5.5V, VI=2.7V 20 .,A 

IlL VCC= 5.5 V, VI=O.4V -0.5 mA 

10 VCC=5.5V, VI =2.25V -50 -200 mA 

ICC VCC =5.5V, See Note 1 34 55 mA 

t All tYPical values are at VCC • 5 V, TA = 25'C. 
NOTE 1: fCC is measured with CLK and PRE grounded, then with CLK and CLR grounded. 

timing requirements (see Note 2) 

PARAMETER MIN NOM MAX UNIT 

fclock Clock frequency a 100 MHz 

CLKhigh 4 

tw Pulse duration CLKlow 5 ns 

CLR or PRE low 5 

tsu Setup time CLR or PRE inactive 6 ns 

switching characteristics over recommended operating free-air temperature range (see Note 2) 

FROM TO TEST 
PARAMETER 

(INPUT) (OUTPUT) CONDITIONS 

fmax+ 
tpLH a,a 

RL = 500 g, 

tpHl 
ClK 

Cl = 50 pF, 

tplH 
PREorClR a,a 

VCC = 4.5 Vto 5.5 V 

tpHl 

tsk(o} a,a RL = 500g, 
ClK 

tsk(p) Cl = 50 pF, 

trorlf VCC = 4.75 V105.25 V 
. . * fmax minimum values are at Cl = a 10 30 pF . 

NOTE 2: load circuil and voltage waveforms are shown in Section 1. 
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MIN TYP MAX UNIT 

100 MHz 

2 6 8 

2 6 a 
ns 

3 7 10 

3 7 10 
ns 

1 

1 
ns 

3 ns 

6-41 

~ 
~ a: 
a. 
~ 
:;) 
C o a: 
a. 



6-42 



Eel/TTL Translator Products 

7-1 



• m 
o 
C 
~ r-
-I 
Dl 
:::J en 
ii -o ... 
." ... o a. 
c 
n -en 

7·2 



• 
• 

• 
• 

• 

• 

10KH Compatible 

Open-Collector Outputs Drive Bus Lines or 
Buffer Memory Address Registers 

ECl and TTL Control Inputs 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vee. VEE. and GND 
Configurations Minimize High-Speed 
Switching Noise 

Package Options Include "Small Outline" 
Packages and Standard Plastic 300-mil 
DIPs 

description 

This octal ECl-lo-TTl translator is designed to 
provide efficient translation between a 10KH 
signal environment and a TTL signal environment. 
This device is designed specifically to improve the 
performance and density of ECl -to-TTL CPU/bus 
oriented functions such as memory address 
drivers, clock drivers, and bus
oriented receivers and transmitters while 
eliminating the need for three-state overlap 
protection, 

Two output enables, OE1 and OE2, are provided. 
These enable inputs are ANDed together with 
OE1 being ECl-compatible and OE2 being 
TTL-compatible. This offers the choice of controll
ing the outputs of the device from either a TTL or 
ECl signal environment. 

The SN1DKHT5538 is characterized for operation 
from DOC to 75°C. 

SN10KHT5538 
OCTAL ECl-TO-TIl TRANSLATOR 

WITH OPEN-COllECTOR OUTPUTS 

DW OR NT PACKAGE 

(TOP VIEW) 

AI 
A2 
A3 
A4 

03491, 1990 

OE2 (TTL) 

VEE 
GND 

OEI (Eel) 
AS 
A6 
A7 
A8 

logic symbolt 

Al 

A2 

A3 

A4 

AS 

A6 

A7 

AB 

17 

20 

24 

23 

22 

21 

16 

15 

14 

13 

~ ECI.JTTL J & 

J"-., 

ECI.JTTL 

EN 

r 
~ 

1 

2 

3 

4 

9 

10 

11 

12 

VI 

V2 

V3 

V4 

VS 

V6 

Y7 

VB 

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

FUNCTION TABLE 

OUTPUT DATA OUTPUT 
ENABLE INPUT (TTL) 

OEl OE2 A V 

H X X H 

X H X H 

L L L H 

L L H L 

PRODUCTION DATA documents contain Information current 

:~.o~~~I~~~:=i:r:~=-':~'=~~:f.::'I~=~:.r: 
processing does not necessarIly Include test1ng of all 
parameters. 
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SN10KHT5538 
OCTAL ECL-TO-TTL TRANSLATOR 
WITH OPEN-COLLECTOR OUTPUTS 
03491 , MARCH 1990 

logic diagram (positive logic) 

24 
AI ECl../TTl 

Yl 

23 
~ ECl../TTl 

Y2 

22 
A3 ECl../TTl 

Y3 

21 
A4 

Y4 

17 
OEI (ECl) 

20 
OE2 (TTl) 

16 
A5 

Y5 

15 
A6 10 

~ -- Y6 

14 
A7 11 

~ -- Y7 

13 
AB ECl../TTl 

YB 

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

Supply voltage range, Vee """'''''', ....................... "".,,', ......... ,... - 0.5 V to 7 V 
Supply voltage range, VEE .......................... " .. , ..... ""." ................. - 8 V to 0 V 
Input voltage range (TTl) (see Note 1) ."""""."""""""""".",,.,,"",,. - 1.2 V to 7 V 
Input voltage range (ECl) ................................ ,............................ VEE to 0 V 
Input current range (TTl) .. ,..................................................... - 30 mA to 5 mA 
Current into any output in the low state ... " ....... , ................ ,....................... 96 mA 
Voltage applied to any output in the high state ...... , .. , ......... " ... " ............ ,. - 0.5 Vto Vee 
Operating temperature range ..................................... ".................. DoC to 75°C 
Storage temperature range ................................... "." ............... - 65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other condijions 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 TTL input voltage ratings may be exceeded provided the input current ratings are observed. 
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SN10KHT5538 
OCTAL ECl-TO-TTl TRANSLATOR 

WITH OPEN-COllECTOR OUTPUTS 
03491, MARCH 1990 

recommended operating conditions 

MIN NOM MAX UNIT 

VCC TIL supply voltage 4.5 5 5.5 V 

VEE ECl supply voltage -4.94 -5.2 -5.46 V 

VIH TIL high-level input voltage 2 V 

VIL TIL low-level input voltage 0.8 V 

O'C -1170 -840 mV 

VIH ECl high-level input voltage (see Note 2) 25'C -1130 -810 mV 

75'C -1070 -735 mV 

O'C -1950 -1480 mV 

VIL ECL low-level input voltage (see Note 2) 25'C -1950 -1480 mV 

75'C -1950 -1450 mV 

VOH TIL high-level output voltage 5.5 V 

IOL TIL low-level output current 48 rnA 

11K TIL input clamp current -18 rnA 

TA Operating free-air temperature 0 75 'c .. . . 
NOTE 2: The algebraic convention, In which the least positive (most negative) value IS designated minimum, IS used In thiS data sheet for logic 

levels only. 

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

PARAMETER TEST CONDITIONS 

VIK OE2 only VCC = 4.5 V, VEE = - 4.94 V, 11=-18mA 

II OE2 only VCC = 5.5 V, VEE = - 5.46 V, VI =7V 

IIH OE2 only VCC= 5.5 V, VEE = - 5.46 V, VI=2.7V 

IlL OE2 only VCC = 5.5 V, VEE = - 5.46 V, VI = 0.5V 

VCC = 5.5 V, VEE = - 5.46 V, VI=-840V 

IIH A inputs and OEI VCC = 5.5 V, VEE =- 5.46 V, VI=-810V 

VCC= 5.5 V, VEE =- 5.46 V, VI=-735V 

IlL A inputs and OEI VCC=5.5V, VEE = - 5.46 V, VI =-1950V 

IOH VCC = 4.5 V, VEE = - 4.94 V, VOH =5.5V 

VOL VCC=4.5V, VEE =-5.2V ±5%, IOL=48 rnA 

ICCH VCC = 5.5 V, VEE=-5.46V 

ICCL VCC = 5.5 V, VEE=-5.46V 

lEE Vec = 5.5 V, VEE=-5.46V 

Ci VCC= 5.5 V, VEE=-5.2V 

Co VCC = 5.5 V, VEE=-5.2V 

t All typical values are at VCC = 5 V, VEE = - 5.2 V, TA = 25'C. 

TEXAS -If 
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MIN TYpt MAX UNIT 

-1.2 V 

0.1 rnA 

20 J1A 
-0.5 rnA 

O'C 350 

25'C 350 J1A 
75'C 350 

O'C 0.5 

25'C 0.5 J1A 
75'C 0.5 

250 J1A 
0.38 0.55 V 

66 95 rnA 

79.5 114 rnA 

-23 -33 rnA 

5 pF 

5 pF 
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SN10KHT5538 
OCTAL ECl·TO·TTl TRANSLATOR 
WITH OPEN·COllECTOR OUTPUTS 
03491. MARCH 1990 

switching characteristics over recommended ranges of supply voltage and operating free·alr 
temperature (unless otherwise noted) (see Note .3) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpLH 
Any A Y 

tpHL 

tpLH 
OEl (ECl) Y 

tpHl 

tpLH 
OE2 (TIl) Y 

tpHI 

t All typical values are at VCC = 5 V. VEE = - 5.2 V. TA = 25'C. 
NOTE 3: Load circuit and vo~age waveforms are shown in Section 1. 
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CL=50 pF, 

R1 .. soDa, 
UNIT 

R2=sooa 

MIN TYpt MAX 

6.4 9.1 11.7 

2.7 4.9 7.2 
ns 

7 10.1 13.3 

3.6 6.2 8.8 
ns 

6.5 9.1 11.6 
ns 

2.8 5.3 7.9 



• 
• 

• 
• 

• 

• 

100K Compatible 

Open-Collector Outputs Drive Bus lines or 
Buffer Memory Address Registers 

ECl and TTL Control Inputs 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vee, VEE, and GND 
Configurations Minimize High-Speed 
Switching Noise 

Package Options Include "Small Outline" 
Packages and Standard Plastic 300-mll 
DiPs 

description 

This octal ECl-to-TTl translator is designed to 
provide efficienttranslation between a 1 OOK signal 
environment and a TTL signal environment. This 
device is designed specifically to improve the 
performance and density of ECl-to-TTL CPU/bus 
oriented functions such as memory address 
drivers, clock drivers, and bus-oriented receivers 
and transmitters while eliminating the. need for 
three-state overlap protection. 

Two output enables, OE1 and OE2, are provided. 
These enable inputs are ANDed together with 
OE1 being ECl-compatible and OE2 being 
TTL-compatible. This offers the choice of controll
ing the outputs of the device from either a TTL or 
ECl signal environment. 

The SN1 OOKT5538 is characterized for operation 
from O°C to 85°C. 

SN100KT5538 
OCTAL ECl-TO-TIl TRANSLATOR 

WITH OPEN-COllECTOR OUTPUTS 

OW OR NT PACKAGE 

(TOP VIEW) 

Y1 A1 
Y2 A2 
Y3 A3 

A4 
Vee OE2 (TTl) 
GND VEE 

GND 
GND OE1 (EeL) 

YS AS 
Y6 A6 
Y7 A7 
YB AB 

logic symbolt 

Al 

A2 

A3 

M 

AS 

A6 

A7 

AB 

17 

20 

24 

23 

22 

21 

16 

15 

14 

13 

r-.... ECLJITL 1& 
r-.... 

ECLJITL 

EN 

3" 
~ 

1 

2 

3 

4 

9 

10 

11 

12 

Yl 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

YB 

t This symbol is in accordance with ANSI/IEEE Std 91-19B4 and 
lEe Publication 617-12. 

FUNCTION TABLE 

OUTPUT DATA OUTPUT 
ENABLE INPUT (TTL) 

OEl OE2 A Y 

H X X H 

X H X H 

L L L H 

L L H L 

PRODUCTION DATA document. contain InfonnlHon currenl .. of 
r,::bllcltJon date. Products conform 10 lpeelftcilion. per Utetwms olTe. 
nsfrumtnla Itandard Wlnlnty. Production proettllng doel not necessarily 
Include IHtlng oI,n pBrlmmr •• TEXAS ..., 

INSTRUMENtS 

Copyright © 1990, Texas Instruments Incorporated 
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SN100KT5538 
OCTAL ECL-TO-TTL TRANSLATOR 
WITH OPEN-COLLECTOR OUTPUTS 
03493: APRIL 1990 

logic diagram (positive logic) 

24 
A1 ECl/rTl 

V1 

23 
A2 ECl/rTl 

V2 

22 
A3 ECl/rTl 

V3 

21 
A4 ECl/rTl 

V4 

17 
OE1 (ECl) ECl/rTl 

20 
OE2 (TTl) 

16 
AS 

15 
A6 

14 
A7 

13 
AS ECl/rTl 

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

Supply voltage range, Vee :::::::: II : : •••••• : •••••••• : ••• : ••• : ••••••••• : • : • : : : • : : ••• - 0.5 V to 7 V 
Supply voltage range, VEE : .. ::::. II •••• II • II • : : : : : • : •••••••• II ••• II : •••••••••••• : • : :. - 8 V to 0 V 
Input voltage range (TTl) (see Note 1) ... ::. II •••• II ••• II ••• : : • II •••• : : ••••• : : •• : : : .: - 1.2 V to 7 V 
Input voltage range (ECl) : ..... : ..... : ............ : ... : ..... : ............. ::.......... VEE to 0 V 
Input current range (TTl) ::.:: .. :: II •• II • : •• : : •• : : : II •••••• II • II • : : •• II • • • • • • • • •• - 30 mA to 5 mA 
Current into any output in the low state : ... II • : •• : : • : • : : •••••• : • : ••••••• : ••••••••••••• : •• : .: 96 mA 
Voltage applied to any output in the high state II ••• :.::: ••••• :::.::.:.: •••••••••• : •••• - 0.5 Vto Vee 
Operating temperature range .:.:::: .. : ...... :: .... : .. :............................... DoC to 85°C 
Storage temperature range .................................. : .................... - 65°C to 150°C 

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

NOTE 1: The TTL input vo~age ratings may be exceeded provided the input current ratings are observed. 
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SN100KT5538 
OCTAL ECl·TO·TIl TRANSLATOR 

WITH OPEN·COllECTOR OUTPUTS 
03493, APRIL 1990 

recommended operating conditions 

MIN NOM MAX UNrr 

VCC TTL supply voltage 4,5 5 5,5 V 

VEE ECl supply voltage -4,2 -4,5 -4,8 V 

TTL 2 V 
VIH High-level input voltege 

ECl (see Note 2) -1150 -840 mV 

TTL 0,8 V 
Vil LOW-level input voltage 

ECl (see Note 2) -1810 -1490 mV 

VOH TTL high-level output voltage 5,5 V 

IOl TTL low-level output current 48 mA 

11K TTL input clamp current -18 mA 

TA Operating free-air temperature 0 85 ·C 

NOTE 2: The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic 
levels only, 

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

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VIK I OE2 only VCC=4,5V, VEE=-4,2V, 11=-18mA -1.2 V 

VOL VCC=4,5V, VEE=-4,5V ± 0,3 V, IOl=48mA 0,38 0,55 V 

II OE2 only VCC= 5,5 V, VEE=-4,8 V, VI=7V 0,1 mA 

OE2 only VCC=5,5V, VEE=-4,8V, VI=2,7V 20 
IIH A inputs and OEI VCC=5,5V, VEE=-4,8V, VI =-840mV 350 

j.tA 

OE2 only VCC= 5,5 V, VEE=-4,8V, VI=O,5V -0,5 mA 
III A inputs and OEI VCC=5,5V, VEE=-4,8V, VI=-1810mV 0,5 j.tA 

IOH VCC=4,5V, VEE=-4,2V, VOH=5,5V 250 j.tA 

ICCH VCC = 5,5 V, VEE=-4,8V 66 95 mA 

ICCl VCC=5,5V, VEE=-4,8V 79,5 114 mA 

lEE VCC=5,5V, VEE=-4,2V -23 -33 mA 

Ci VCC = 5,5 V, VEE=-4,5V 5 pF 

Co VCC=5,5V, VEE=-4,5V 5 pF 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Note 3) 

FROM TO 
PARAMETER 

(INPUn (OUTPUn 

tplH 

tpHl 
Any A 

tplH 

tpHl 
OEI (ECl) 

tplH 

tpHl 
OE2 (TTl) 

t All tYPical values are at VCC = 5 V, VEE = - 4,5 V, TA = 25·C, 
NOTE 3: Load circuit and voltage waveforms are shown in Section I, 

TEXAS ,If 
INSlRUMENlS 

Y 

y 

Y 
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CL=50pF, 

RI = 500 Q, 

R2=500Q 
UNIT 

MIN TYpt MAX 

6.4 9,1 11,7 

2,7 4,9 7,2 ns 

7 10,1 13,3 

3,6 6,2 8,8 ns 

6,5 9,1 11.6 

2,8 5,3 7,9 ns 
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• 
• 

• 
• 

• 

• 

10KH Compatible 

Open-Collector Outputs Drive Bus Lines or 
Buffer Memory Address Registers 

ECl and TTL Output-Enable Inputs 

Flow-Through Architecture Optimizes PCB 
layout 

Center-Pin Vee. VEE. and GND 
Configurations Minimize High-Speed 
Switching Noise 

Package Options Include "Small Outline" 
Packages and Standard Plastic 300-mil 
DIPs 

SN10KHT5539 
OCTAL ECl-TO-TTl TRANSLATOR 

WITH OPEN-COllECTOR OUTPUTS 

DW OR NT PACKAGE 

(TOP VIEW) 

Vl Al 

V2 2 A2 

V3 3 A3 

V4 4 A4 

Vee 5 OE2 (TTL) 

GND 6 VEE 
GND 7 GND 
GND a OEl (EeL) 

V5 9 AS 
V6 10 A6 

A7 

va 12 13 A8 

description 

7-10 

This octal ECl-to-TTL translator is designed to provide efficient translation between a 1 OKH signal environment 
and a TTL signal environment. This device is designed specifically to improve the performance and density of 
ECl-to-TTl CPU/bus-oriented functions such as memory-address drivers, clock drivers, and bus-oriented 
receivers and transmitters while eliminating the need for 3-state overlap protection. 

Two pins OE1 and OE2 are provided for output-enable control. These control inputs are ANOed together with 
OE1 being ECl-compatible and OE2 being TTL-compatible. This offers the choice of contrOlling the outputs of 
the device from either a TTL or ECl signal environment. 

The SN1 OKHT5539 is characterized for operation from O°C to 75°C. 

FUNCTION TABLE 

OUTPUT DATA OUTPUT 

ENABLE INPUT (TTL) 

OEl OE2 A Y 

X H X H 

H X X H 

L L L L 
L L H H 

TEXAS ~ 
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SN10KHT5539 
OCTAL ECL-TO-TIL TRANSLATOR 

WITH OPEN-COLLECTOR OUTPUTS 
03421. JANUARY 1990-REVISEO OCTOBER 1990 

logic symbolt logic diagram (positive logic) 

24 
Al ECLfTTL 

Vl OEl 
EN 

23 
ECLfTTL A2 V2 

OE2 

Al 24 ECLfTTL Q Vl 

A2 
23 2 

V2 
A3 ECLfTTL 

V3 

21 
ECLfTTL A4 V4 

A3 22 3 V3 

A4 
21 4 

V4 

A5 
16 9 

V5 

OEl (ECL) 
17 

ECLfTTL 
A6 

15 10 
V6 

A7 
14 11 

V7 

AB 
13 12 

VB OE2 (TTL) 
20 

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

16 
AS--- ECLfTTL 

V5 

15 
A6 ECLfTTL V6 

14 
A7 ECLfTTL 

V7 

AS 
13 

ECLfTTL VB 

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

Supply voltage range, Vee ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, - 0.5 V to 7 V 
Supply voltage range, VEE ............................................................ - 8 V to 0 V 
Input voltage range: TTL (see Note 1) ................................................ - 1.2 V to 7 V 

ECL ............................................................. VEE to 0 V 
Input current range, TTL ......................................................... - 30 mA to 5 mA 
Current into any output in the low state ..................................................... 96 mA 
Voltage applied to any output in the high state ........................................ - 0.5 V to Vee 
Operating free-air temperature range .................................................. O°C to 75°C 
Storage temperature range ....................................................... - 65°C to 150°C 

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

NOTE 1: The TTL input voltage ratings may be exceeded provided the input current ratings are observed. 
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SN10KHT5539 
OCTAL ECl·TO·TTl TRANSLATOR 
WITH OPEN·COllECTOR OUTPUTS 
03421. JANUARY 199e1-REVISED OCTOBER 1990 

recommended operating conditions 

VCC TTL supply voltage 

VEE ECl supply voltage 

VIH TTL high-level input voltage 

Vil TTL low-level input voltage 

VIH ECl high-level input voltage t 

Vil ECl low-level input voltage t 

VOH TTL high-level output voltage 

11K TTL input clamp current 

IOl low-level output current 

TA Operating free-air temperature range 

TA = O'C 

TA = 25'C 

TA = 75'C 

TA = O'C 

TA = 25'C 

TA = 75'C 

MIN NOM MAX UNIT 

4.5 5 5.5 V 

-4.94 -5.2 -5.46 V 

2 V 

0.8 V 

-1170 -840 

-1130 -610 mV 

-1070 -735 

-1950 -1480 

-1950 -1480 mV 

-1950 -1450 

5.5 V 

-16 mA 

48 mA 

0 75 'c 
. . t The algebraic convention. In which the least positive (most negative) value IS designated minimum. IS used in this data sheet for logic levels only . 

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

PARAMETER TEST CONDITIONS 

VIK I OE2 only VCC =4.SV. VEE = - 4.94 V. 11=-18mA 

IOH VCC=4.SV. VEE = - 4.94 V. VOH=S'SV 

VOL VCC=4.5V. VEE =-5.2Vot 5%. IOl=48mA 

II OE2 only VCC=5.SV. VEE = - 5.46 V. VI=7V 

IIH OE2 only VCC =5.5V. VEE = - 5.46 V. VI=2.7V 

III OE2 only VCC=5.5V. VEE = - 5.46 V. VI =0.5V 

VCC=5.5V. VEE = - 5.46 V. VI =- 840mV 

IIH A inputs and OEI VCC =5.5V. VEE = - 5.46 V. VI--810mV 

VCC =5.SV. VEE = - S.46 V. VI=-73SmV 

IlL A inputs and OEI VCC = 5.5V. VEE = - 5.46 V. VI =-1950mV 

ICCH VCC =5.5V. VEE=-S.46V 

ICCl VCC = 5.SV. VEE =-S.46V 

lEE VCC =5.5V. VEE =-5.46V 

Ci VCC=5V. VEE =-5.2V 

Co VCC=5V. VEE=-5.2V 

* All typical values are at VCC = 5 V. VEE = - 5.2 V. TA = 25'C. 
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MIN TYP+ MAX UNIT 

-1.2 V 

250 J.tA 
0.38 0.55 V 

0.1 mA 

20 J.tA 
-0.5 mA 

TA = O'C 350 

TA - 25'C 350 J.tA 
TA = 75'C 3S0 

TA = O'C O.S 

TA = 2S'C 0.5 J.tA 
TA = 75'C 0.5 

63 91 mA 

79 114 mA 
-22 -32 mA 

6 pF 

5 pF 



SN10KHT5539 
OCTAL ECl-TO-TTl TRANSLATOR 

WITH OPEN-COllECTOR OUTPUTS 
03421. JANUARY 1990-REVISEO OCTOBER 1990 

switching characteristics over recommended ranges of operating supply voltage and free-air 
temperature (unless otherwise noted) (see Note 2) 

FROM TO 
PARAMETER (INPUT) (OUTPUT) 

tplH 

tpHL Any A 

tpLH 

tpHL OEI (ECl) 

tplH 

tpHl 
OE2 (TTl) 

t AU typical values are at VCC = 5 V, VEE = - 5.2 V. TA = 25°C. 
NOTE 2: load circuit and vonage waveforms are shown in Section 1. 
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y 

Y 
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CL = 50pF, 

R1 = 500 Q, 

R2=500Q UNIT 

MIN TYPT MAX 

6.2 9.3 12.4 

2.6 4.9 7.3 ns 

7.1 10.3 13.5 

3.2 5.8 8.4 ns 

6.5 9.5 12.4 

2.7 5.3 8 ns 
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• 
• 

• 
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• 

1 OOK Compatible 

Open-Collector Outputs Drive Bus Lines or 
Buffer Memory Address Registers 

ECl and TTL Output-Enable Inputs 

Flow-Through Architecture Optimizes PCB 
Layout 

Center-Pin Vee. VEE. and GND 
Configurations Minimize High-Speed 
Switching Noise 

Package Options Include "Small Outline" 
Packages and Standard Plastic 300-mil 
DIPs 

SN100KT5539 
OCTAL ECl-TO-TTl TRANSLATOR 

WITH OPEN-COllECTOR OUTPUTS 

DW OR NT PACKAGE 

(TOP VIEW) 

Y1 1 A1 
Y2 2 A2 
Y3 3 A3 
Y4 4 A4 

Vee 5 OE2 (TTl) 
GND 6 VEE 
GND 7 GND 
GND 8 OE1 (Eel) 

Y5 9 A5 
Y6 10 A6 
Y7 11 A7 
YB 12 AB 

description 

7-14 

This octal ECl-to-TTL translator is designed to provide efficient translation between a 1 OOK signal environment 
and a TTL signal environment. This device is designed specifically to improve the performance and density of 
ECl-to-TTl CPU/bus-oriented functions such as memory-address drivers, clock drivers, and bus-oriented 
receivers and transmitters while eliminating the need for three-state overlap protection. 

Two pins OE1 and OE2 are provided for output-enable control. These control inputs are ANOed together with 
OE1 being ECl-compatible and OE2 being TTL-compatible. This offers the choice of controlling the outputs 
of the device from either a TTL or ECl signal environment. 

The SN1 OOKT5539 is characterized for operation from O°C to 85°C. 

FUNCTION TABLE 

OUTPUT DATA OUTPUT 

ENABLE INPUT (TTl) 
OEl OE2 A Y 

H X X H 

X H X H 

l L L L 

L L H H 

TEXAS -If 
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logic symbolt 

OE1 
EN 

OE2 

A1 Q V1 

A2 
2 

V2 

A3 3 V3 

A4 4 V4 

A5 
9 

V5 

AS 
15 10 

V6 

A7 
14 11 

V7 

A8 
13 12 

V8 

SN100KT5539 
OCTAL ECl-TO-TTL TRANSLATOR 

WITH OPEN-COllECTOR OUTPUTS 
03422, JANUARY 199().-REVISEO OCTOBER 1990 

logic diagram (positive logic) 

24 
ECI.JTTL A1 

V1 

23 
ECI.JTTL A2 V2 

22 
ECI.JTTL A3 V3 

21 
A4 ECI.JTTL 

V4 

OE1 (ECL) 
17 

ECI.JTTL 

OE2 (TTL) 
20 

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

16 
ECI.JTTL V5 

15 
A6 ECI.JTTL V6 

A7 
14 

V7 
ECI.JTTL 

A8 
13 

ECI.JTTL V8 

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

Supply voltage range, Vee .......................................................... - 0.5 V to 7 V 
Supply voltage range, VEE ............................................................ - 8 V to 0 V 
Input voltage range: TTL (see Note 1) ................................................ - 1.2 V to 7 V 

ECl ............................................................. VEE to 0 V 
Input current range: TTL ......................................................... - 30 mA to 5 mA 
Voltage applied to any output in the high state ........................................ - 0.5 V to Vee 
Current into any output in the low state ..................................................... 96 mA 
Operating free-air temperature range .................................................. DoC to 85°C 
Storage temperature range ....................................................... - 65°C to 150°C 

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

NOTE 1: The TTL input vonage ratings may be exceeded provided the input current ratings are observed. 
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SN100KT5539 
OCTAL ECl-TO-TTL TRANSLATOR 
WITH OPEN-COllECTOR OUTPUTS 
03422, JANUARY 199O-REVISEO OCTOBER 1990 

recommended operating conditions 

VCC TIL supply voltage 

VEE ECl supply voltage 

VIH TIL high-level input vo~age 

Vil TTL low-level Input voltage 

VIH ECl high-I~el input voltage T 

Vil ECl low-level Input voltage T 

VOH TTL high-level output voltage 

IOl TTL low-level output current 

11K TTL input clamp current 

TA Operating free-air temperature range 

MIN NOM MAX UNIT 

4.5 5 5.5 V 

-4.2 -4.5 -4.8 V 

2 V 

0.8 V 

-1150 -840 mV 

-1810 -1490 mV 

5.5 V 

48 mA 

-18 mA 

0 '85 'c .. . . t The algebraiC convenllon, In which the least posnlve (most negative) value IS designated minimUm, IS used In this data sheetfor logic levels only . 

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

PARAMETER TEST CONDITIONS 

VIK OE2only VCC = 4.5 V, VEE=-4.2V, 11=-18mA 

IOH VCC = 4.5 V, VEE=-4.2V, VOH=5.5V 

VOL VCC = 4.5 V, VEE=-4.5V±0.3 V, IOl=48mA 

II OE2only VCC=5.5V, VEE=-4.8V, VI=7V 

OE20nly VCC=5.5V, VEE=-4.8V, VI=2.7V 

ltH A inputs and OEl VCC=5.5V, VEE=-4.8V. VI=-840mV 

OE2only VCC=5.5V. VEE=-4.8V, VI = 0.5 V 

III A inputs and OEl VCC=5.5V. VEE=-4.8V. VI=-1810mV 

ICCH VCC= 5.5V. VEE=-4.8V 

ICCl VCC= 5.5V. VEE=-4.8V 

lEE VCC = 5.5 V. VEE=-4.2V 

Ci VCC=5V, VEE=-4.5V 

Co VCC=5V. VEE;'-4.5V 

* All typical values are atVcc = 5 V, VEE =-4.5 V. TA = 25'C. 
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MIN TYP; MAX UNIT 

-1.2 V 

250 j.tA 

0.38 0.55 V 

0.1 mA 

20 j.tA 

350 j.tA 

-0.5 mA 

0.5 j.tA 

63 91 mA 

79 114 rnA 
-22 -32 mA 

6 pF 

5 pF 



SN100KT5539 
OCTAL ECl· TO·TTl TRANSLATOR 

WITH OPEN-COllECTOR OUTPUTS 
D3422. JANUARY 199O-REVISED OCTOBER 1990 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Note 2) 

FROM TO 
PARAMETER (INPUT) (OUTPUT) 

IPlH 
Any A 

IpHl 

IplH 
OEI (Eel) 

IPHl 
IplH OE2 (TTl) 
IpHl 

t All tYPical values are al Vee = 5 V. VEE = - 4.5 V. TA = 25'C. 
NOTE 2: Load circuH and voltage waveforms are shown in Section 1. 

lExAs"'l 
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CL=50 pF, 
Rt .. SOOO, 

R2=SOOQ UNIT 

MIN TYPT MAX 

6.2 9.3 12.4 

2.6 4.9 7.3 
ns 

7.1 10.3 13.5 
3.2 5.8 8.4 

ns 

6.5 9.5 12.4 
ns 

2.7 5.3 8 
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• 10KH Compatible 

• 
• 
• 

• 

• 

ECL and TTL Control Inputs 

Inverting Outputs 

Flow-Through Architecture Optimizes PCB 
Layout 

Center Pin Vee, VEE, and GND 
Configurations Minimize High-Speed 
Switching Noise 

Package Options Include "Small Outline" 
Packages and Standard Plastic 30G-mll 
DIPs 

description 

This octal ECl-to-TIl translator Is designed to 
provide efficient translation between a 10KH ECl 
signal environment and a TIL signal environment. 
This device is designed specifically to improve the 
performance and density of ECl-to-TIL 
CPU/bus-orlented functions such as 
memory-address drivers, clock drivers, and 
bus-oriented receivers and transmitters. 

Two output-enable pins, 0E1 and OE2, are 
provided. These control inputs are ANDed 
together with OE1 being ECl compatible and OE2 
being TIL compatible. This offers the choice of 
controlling the outputs of the device from either a 
TIL or ECl signal environment. 

The SN1 OKHT5540 is characterized for operation 
from O°C to 75°C. 

FUNCTION TABLE 

OUTPUT DATA OUTPUT 

ENABLE INPUT (TTL) 

OEl OE2 A Y 
X H X Z 

H X X Z 

L L L H 

L L H L 

SN10KHT5540 
OCTAL ECl· TO· TTL TRANSLATOR 

WITH 3·STATE OUTPUTS 

DW OR NT PACKAGE 

(TOP VIEW) 

Y1 

Y2 

Y3 

Y4 

Vee 
GND 
GND 
GND 

Y5 

Y6 

Y7 
YB 

! 

! 

1 U 24 

2 23 

3 22 

4 21 

5 20 

6 19 

7 18 

8 17 

9 16 

10 15 

11 14 

12 13 

A1 

A2 
A3 

A4 
OE2 (ITL) 
VEE 
GND 
OE1 (Eel) 
A5 

A6 

A7 

AS 

logic symbolt 

EN 

Al 4 ECL/TTL Yl 

A2 
23 

Y2 

A3 22 Y3 

A4 
21 Y4 

AS 
16 

Y5 

A6 
15 

Y6 

A7 
14 

Y7 

AS 
13 

Y8 

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

PROOUCnoN DATA doc.mlntl conllin information current as of 
publlcdOll ...... ProdUCII confonn to IptcHlc:lIIIonI per .... ttrml 01 Texu 
InitrulMntI lII.d WItrInty. Production procelling doH not 
._...,_ ....... oflll,.- TEXAS ~ 

INSTRUMENTS 

COIWIght © t 989, Texas Instruments Incorporated 
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logic diagram (positive logic) 

SN10KHT5540 
OCTAL ECl-TO-TTL TRANSLATOR 

Al 

A4 

OEl 

OE2 

A6 

A7 

AS 

24 

21 

17 

20 

15 

14 

13 

ECLJrTL 
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WITH 3-STATE OUTPUTS 
033921 DECEMBER 1989 

Vl 

2 
Y2 

3 
Y3 

4 
V4 

9 
VS 

10 V6 

11 Y7 

12 V8 
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SN10KHT5540 
OCTAL ECl-TO-TTl TRANSLATOR 
WITH3-STATE OUTPUTS 
03392. DECEMBER 1989 

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

Supply voltage range. Vee .......................................................... - 0.5 V to 7 V 
Supply voltage range. VEE ............................................................ - 8 V to 0 V 
Input voltage range (TTL) (see Note 1) ............................................... - 1.2 V to 7 V 
Input voltage range '(ECL) ............................................................. VEE to 0 V 
Voltage applied to any output in the disabled or power-off state ........................ - 0.5 V to 5.5 V 
Voltage applied to any output in the high state ........................................ - 0.5 V to Vee 
Input current range (TTL) ........................................................ - 30 rnA to 5 rnA 
Current into any output in the low state ..................................................... 96 rnA 
Operating free-air temperature range .................................................. O·C to 75·C 
Storage temperature range ....................................................... - 65°C to 150·C 

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

NOTE 1: The TTL input vollage ratings may be exceeded provided the input current ratings are observed. 

recommended operating conditions 
MIN NOM MAX UNIT 

VCC TTL supply voltage 4.5 5 5.5 V 

VEE ECl supply voltage -4.94 -5.2 -5.46 V 

VIH TTL high-level input voltage 2 V 

Vil TTL low-level input voltage 0.8 V 

TA=O'C -1170 -840 

VIH* ECl high-level input voltage TA = 25'C -1130. -810 mV 

TA = 75'C -1070 -735 

TA=O'C -1950 -1480 

Vll* ECl low-level input voltage TA = 25'C -1950 -1480 mV 

TA = 75'C -1950 -1450 

11K TTL input clamp current -18 rnA 

IOH High·level output current -15 rnA 

IOl low-level output current 48 mA 

TA Operating free-air temperature 0 75 'c * The algebraic convention. in which the least positive (most negative) value is designated minimum, is used in this data sheetfor logic levels only. 
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SN10KHT5540 
OCTAL ECl· TO· TTL TRANSLATOR 

WITH 3·STATE OUTPUTS 
03392. DECEMBER 1989 

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

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VIK OE20nly VCC=4.5V, VEE = - 4.94 V. 11=-18mA -1.2 V 

VCC=4.SV. VEE =-5.2V ± 5%. IOH=-3mA 2.4 3.3 
VOH VCC=4.SV. VEE=-S.2V±5%. IOH=-ISmA 2 3.1 V 

VOL VCC=4.SV, VEE =-5.2V ±5%. IOL =4B rnA 0.3B 0.55 V 

II OE2 only VCC = 5.5 V, VEE -- 5.46V. VI=7V 0.1 rnA 

IIH OE2 only VCC = 5.5 V, VEE =- 5.46V. VI=2.7V 20 JAA 
III OE2 only VCC=5.5V, VEE = - 5.46 V, VI =0.5V -0.5 rnA 

VCC= 5.SV. VEE = - 5.46 V. VI=-840mV TA=O"C 350 

IIH Data inputs and OEI VCC = S.5V, VEE = - 5.46 V, VI=-Bl0mV TA = 25"C 350 JAA 
VCC=5.5V, VEE = - 5.46 V, VI=-735mV TA = 7S"C 350 

TA = O"C 0.5 

IlL Data inputs and OEI VCC=5.5V. VEE = - 5.46 V. VI =-1950mV TA = 25"C 0.5 JAA 
TA = 75"C 0.5 

10ZH VCC=S.5V, VEE = - S.46 V, VO=2.7V 50 JAA 
10Zl VCC=S.5V, VEE = - S.46 V, Vo =0.5V -50 JAA 
10S1= VCC=S.SV, VEE =- 5.46 V, VO=O -100 -225 rnA 

ICCH VCC=5.5V, VEE=-S.46V 67 97 rnA 

ICCl 'VCC =5.5V, VEE=-S.46V B4 120 rnA 

ICCZ VCC=S.5V. VEE=-S.46V Bl 116 rnA 

lEE VCC=5.5V. VEE=-5.46V -23 -33 rnA 

Ci VCC=5V. VEE=-5.2V 5 pF 

Co VCC=SV. VEE=-5.2V 7 pF 

t All typical values are at VCC = 5 V. VEE = - 5.2 V. T A = 25"C. * Not more than one output should be tested at a time and the duration of the test should not exceed 10 ms. 

switching characteristics over recommended ranges of operating free-air temperature and supply 
voltage (see Note 2) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tPlH 

tpHl 
A Y 

tpZH 

tpZl 
OEI Y 

tPHZ OEI Y 
tpLZ 

tpZH 
OE2 Y 

tpZl 

tPHZ 
OE2 Y 

tpLZ 

t All typical values are at VCC = 5 V. VEE = - S.2 V, T A = 25"C. 
NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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INSlRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

CL = 50 pF, 
Rl = 500 a, 

UNIT 
R2=500a 

MIN TYpt MAX 

1.6 3.9 6.4 

1.6 4.2 6.4 
ns 

2.4 4.5 6.9 

3.5 5.9 B.7 
ns 

2.B 5.2 B.l 
ns 

2.2 4.6 8 

1.4 3.3 6.1 
ns 

2.5 4.7 7.9 

1.6 4.1 6.5 

0.7 3.3 6.4 
ns 

7-21 



• 
• 
• 
• 

• 

• 

100K Compatible 

Inverting Outputs 

ECl and TTL Control Inputs 

Flow-Through Architecture Optimizes PCB 
layout 

Center Pin Vee, VEE, and GND 
Configurations Minimize High-Speed 
Switching Noise 

Package Options Include "Small Outline" 
Packages and Standard Plastic 300-mil 
DIPs 

SN100KT5540 
OCTAL ECL-TO-TTL TRANSLATOR 

WITH 3-STATE OUTPUTS 

DW OR NT PACKAGE 

(TOP VIEW) 

V7 
VB 

Al 
A2 
A3 
A4 
OE2 (lTl) 

VEE 
GND 
OEl (Eel) 
AS 
A6 
A7 

AB 

description 

7-22 

This oclal ECl-lo-TTl translator is designed to 
provide efficient translation between a 1 OOK ECl 
signal environment and a TTL signal environment. 
This device is designed specifically to improve the 
performance and density of ECl-to-TTl 
CPU/bus-oriented functions such as 
memory-address drivers, clock drivers, and 
bus-oriented receivers and transmitters. 

Two output-enable pins, OE1 and OE2, are 
provided. These control inputs are ANDed 
together with OE1 being ECl compatible and OE2 
being TTL compatible. This offers the choice of 
controlling the outputs of the device from either a 
TTL or ECl signal environment. 

logic symbolt 

OE1 

OE2 

A1 24 

A2 
23 

A3 22 

A4 
21 

AS 
16 

A6 
15 

A7 
14 

AS 
13 

EN 

V1 

V2 

V3 

V4 

V5 

V6 

Y7 

VB 

The SN1 OOKT5540 is characterized for operation 
from O°C to 85°C. 

t This symbol is in accordance with ANSI/lEEE SId 91-1984 
and lEe Publication 617-12. 

FUNCTION TABLE 

OUTPUT 

ENABLE 

OE1 OE2 

X H 

H X 

L L 

L L 

DATA 

INPUT 

A 

X 

X 

L 

H 

OUTPUT 

TTL 
Y 

Z 

Z 

H 

L 
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logic diagram (positive logic) 

A1 
_~24~_~~§] 

15 
A6 

A7 
14 

A8 
13 

SN100KT5540 
OCTAL ECl-TO-TTl TRANSLATOR 

WITH a-STATE OUTPUTS 

x)------'- V1 

2 
~J--t--- V2 

:><J--t-_....:3'-. V3 

:><J--t--_4'-. V4 

9 
V5 

10 V6 

11 
Y7 

12 V8 

03393. DECEMBER 1989 

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

Supply voltage range, Vee .......................................................... - 0.5 V to 7 V 
Supply voltage range, VEE ............................................................ - 8 V to 0 V 
Input voltage range: TTL (see Note 1) ................................................ - 1.2 V to 7 V 

ECl ............................................................. VEE to 0 V 
Voltage applied to any output in the high state ........................................ - 0.5 V to Vee 
Voltage applied to any output in the disabled or power-off state ........................ - 0.5 V to 5.5 V 
Input cummt range (TTL) ........................................................ - 30 mA to 5 mA 
Current into any output in the low state ..................................................... 96 mA 
Operating free-air temperature range .................................................. O·C to 85·C 
Storage temperature range ....................................................... - 65°C to 150°C 

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

NOTE 1: The TTL input voltage ratings may be exceeded provided the input current ratings are observed. 
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SN100KT5540 
OCTAL ECl·TO·TTl TRANSLATOR 
WITH 3·STATE OUTPUTS 
03393. DECEMBER 1989 

recommended operating conditions. 

VCC TTL supply voltage 

VEE ECl supply voltage 

VIH TTL high-level input voltage 

Vil TTL low-level input voltage 

VIH ECl high-level input voltageT 

Vil ECl low-level input voltage T 

11K TTL Input clamp current 

IOH High-level output current 

IOl low-level output current 

TA Operaling free-air temperature 

MIN NOM MAX UNIT 

4.5 5 5.5 V 

-4.2 -4.5 -4.8 V 

2 V 

0.8 V 

-1150 -840 mV 

-1810 -1490 mV 

-18 rnA 

-15 rnA 

4B rnA 

0 85 ·C 
.. t The algebraIc conventIon, In whIch the least posItIve (most negatIve) value IS desIgnated mInimum, IS used In thIs data sheet for logIc levels only . 

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

PARAMETER TEST CONDITIONS 

VIK OE2 only VCC = 4.5 V, VEE=-4.2V, 11=-18mA 

VCC=4.5V, VEE =-4.5 V", 0.3 V, IOH=-3rnA 

VOH VCC = 4.5 V, VEE =-4.5 V '" 0.3 V, IOH=-15mA 

VOL VCC=4.5V, VEE=-4.5V ",0.3 V, IOl= 48 rnA 

II OE2 only VCC=5.5V, VEE=-4.8V, VI-7V 

IIH OE2 only VCC=5.5V, VEE=-4.8V, VI = 2.7V 

III OE2 only VCC = 5.5 V, VEE=-4.8V, VI =0.5V 

IIH Data inputs and OEl VCC = 5.5 V, VEE=-4.8V, VIH=-840mV 

III Data Inputs and OEl VCC =5.5 V, VEE=-4.8V, Vll=-1810mV 

IOZH VCC = 5.5 V, VEE=-4.8V, VO=2:7V 

IOZl VCC =5.5 V, VEE=-4.8V, VO=0.5V 

lOS! VCC=5.5V, VEE=-4.8V, VO=OV 

ICCH VCC=5.5V, VEE=-4.8V 

ICCl VCC = 5.5 V, VEE=-4.BV 

ICCZ VCC=5.5V, VEE=-4.BV 

lEE VCC = 5.5 V, VEE=-4.8V 

Ci VCC=5V, VEE = 4.5 V 

Co VCC=5V, VEE = 4.5 V * All typIcal values are at VCC = 5 V, VEE = - 4.5 V, T A = 25·C. 
§ Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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MIN TVP; MAX UNIT 

-1.2 V 

2.4 3.3 

2 3.1 V 

0.38 0.55 V 

0.1 rnA 

20 t.A 
-0.5 rnA 

350 t.A 
0.50 t.A 

50 t.A 
-50 t.A 

-100 -225 rnA 

67 97 rnA 

84 120 rnA 

81 116 rnA 

-22 -33 rnA 

5 pF 

7 pF 



SN100KT5540 
OCTAL ECl-TO-TTl TRANSLATOR 

WITH 3-STATE OUTPUTS 
03393. DECEMBER 1989 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (see Note 2) 

PARAMETER 
FROM 

(INPUT) 

IPLH 

IpHL 
A 

tpZH 
OEI 

IpZL 

tpHZ 
OEI 

IpLZ 

tpZH 
OE2 

tpZL 

tpHZ 
OE2 

tpLZ 

t All typical values are at Vcc = 5 V. VEE = - 4.5 V. TA = 25°C. 
NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 

TEXAS -If 
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TO 

(OUTPUT) 

Y 

Y 

Y 

Y 

Y 
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CL=50 pF, 

R1 = 500 C, 
UNIT 

R2=SOOn 

MIN TYPT MAX 

1.6 3.9 6.4 

1.6 4.2 6.4 
ns 

2.4 4.5 6.9 

3.5 5.9 8.7 
ns 

2.8 5.2 8.1 
ns 

2.2 4.6 8 

1.4 3.3 6.1 
ns 

2.5 4.7 7.9 

1.6 4.1 6.5 

0.7 3.3 6.4 
ns 
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• 10KH Compatible 

• 
• 
• 

• 

• 

ECl and TTL Control Inputs 

Noninvertlng Outputs 

Flow-Through Architecture Optimizes PCB 
Layout 

Center Pin Vee, VEE, and GND 
Configurations Minimize High-Speed 
Switching Noise 

Package Options Include "Small Outline" 
Packages and Standard Plastic 300-mll 
DIPs 

description 

This octal ECl-to-TTl translator Is designed to 
provide efficient translation between a 10KH ECl 
signal environment and a TTL signal environment. 
This device is designed specifically to improve the 
performance and density of ECl-to-TTl 
CPU/bus-oriented functions such as 
memory-address drivers, clock drivers, and 
bus-oriented receivers and transmitters. 

Two. output-enable pins, OE1 and OE2,are 
provided. These control inputs are ANDed 
together with OE1 being ECl compatible and OE2 
being TTL compatible. This offers the choice of 
contrOlling the outputs of the device from either a 
TTL or ECl signal environment. 

The SN1 OKHT5541 is characterized for operation 
from O·C to 75·C. 

FUNCTION TABLE 

OUTPUT DATA OUTPUT 

ENABLE INPUT ('ITL) 

OEI OE2 A V 

X H X Z 

H X X Z 

L L L L 
L L H H 

SN10KHT5541 
OCTAL ECL-TO-TTL TRANSLATOR 

WITH 3-STATE OUTPUTS 

DW OR NT PACKAGE 

(TOP VIEW) 

Y1 
Y2 
Y3 
Y4 

Vee 
GND 
GND 
GND 

YS 
Y6 
Y7 
YB 

! 

I 

1 U 24 

2 23 

3 22 

4 21 

5 20 

6 19 

7 18 

8 17 

9 16 

10 15 

11 14 

12 13 

A1 
A2 
A3 
A4 
OE2 (TTl) 
VEE 
GND 
0E1 (Eel) 
AS 
A6 

A7 

AB 

logic symbolt 

AI VI 

A2 V2 

A3 V3 

A4 V4 

A5 V5 

AS 
15 10 

V6 

A7 
14 11 

Y7 

AS 
12 

V8 

tThis symbol is In accordancewHh ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

PRDDUCTlON DATA dowmtnts contlla informlflon clrnnt II of 
publication dill. Products conform to IptCff\cIIfona pertltt lImI' of 1'IxII 
IlIItrumentl Ilandard warranty. ProduellOn prOctnlng don not 
necemrily Include "Inng of III penm ....... TEXAS ." 

INSlRUMENlS 

Copyright ClI990. Texas Inslr'Jmenls Incorporated 
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logic diagram (positive logic) 
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OCTAL ECl-TO-TTl TRANSLATOR 
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WITH 3-STATE OUTPUTS 
03370, OCTOBER 1989-REVISEO OCTOBER 1990 
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V2 
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V3 
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V4 
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10 V6 

11 
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12 V8 

7-27 



SN10KHT5541 
OCTAL ECl-TO-TIl TRANSLATOR 
WITH 3-STATE OUTPUTS 
03370, OCTOBER 1989--REVISEO OCTOBER 1990 

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

Supply voltage, Vee ... ,., ...... , ....... ,." .... ,., ......... " .... ,', .. , .. , ... , .... - 0.5 V to 7 V 
Supply voltage, VEE .... , ............ , ..... , ....... " ........ ".", .. ", ......... , .... -8VtoOV 
Input voltage (TTL) (see Note 1) ... ,.,., ... , ...... "." ......... , .. ,", ..... ,........ - 1 ,2 V to 7 V 
Input voltage (ECL) .... " .. ,., ... "., ..... ,., ... , .. " ......... ,., ..... ,', ....... ,.... VEE to 0 V 
Voltage applied to any output in the disabled or power-off state ... " .. , ....... , ...... ,. - 0.5 V to 5.5 V 
Voltage applied to any output in the high state ................. , ..... , ....... ".". i " - 0.5 V to Vee 
Input current (TTL) ..... ,., .......... , .. , ................ ,....................... - 30 mA to 5 mA 
Current into any output in the low state .............................................. ,...... 96 mA 
Operating free-air temperature range .. " ................ , ........ , ...... , ...... ,.,.... DoC to 75°C 
Storage temperature range , .... " ...... , ......................... , ............... - 65°C to 150°C 

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

NOTE 1: The TTL input voltage ratings may be exceeded provided the input current ratings are observed. 

recommended operating conditions 
MIN NOM MAX UNIT 

VCC TTL supply voltage 4.5 5 5.5 V 

VEE ECL supply voltage -4.94 -5.2 -5.46 V 

VIH TTL high-level input voltage 2 V 

VIL TTL low-level input voltage 0.8 V 

TA=O'C -1170 -840 

VIH* ECL high-level input voltage TA = 25'C -n30 -810 mV 

TA = 75'C -1070 -735 

TA=O'C -1950 -1480 

VIL* ECL low-level input voltage TA = 25'C -1950 -1480 mV 

TA = 75'C -1950 -1450 

11K TTL input clamp current -18 mA 

IOH High-level output current -15 mA 

IOL Low-level output current 48 mA 

TA Operating free-air temperature 0 75 ·C 
.. . . 

* The algebraIc conventIon, In whIch the least posItIve (most negatIve) value IS deSIgnated mInimUm, IS used In thIs data sheetfor logIC levels only . 
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SN10KHT5541 
OCTAL ECl·TO·TTl TRANSLATOR 

WITH 3·STATE OUTPUTS 
03370, OCTOBER 1989-REVISEO OCTOBER 1990 

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

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VIK OE2 only VCC=4.5V, VEE =- 4.94 V, 11=-18mA -1.2 V 

II OE2 only VCC=5.5V, VEE = - 5.46 V, VI=7V 0.1 mA 

IIH OE2 only VCC=5.5V, VEE=-5.46V, VI = 2.7V 20 JAA 
IlL OE2 only VCC =5.5V, VEE = - 5.46 V, VI =0.5 V -0.5 mA 

VCC =S.5V, VEE = - S.46 V, VI=-840mV TA = O'C 350 

IIH Data inputs and OEI VCC=5.5V, VEE = - 5.46 V, VI=-810mV TA = 25'C 350 JAA 
VCC=5.5V, VEE = - 5.46 V, VI =-735 mV TA = 75'C 350 

TA=O'C 0.5 

IlL Data inputs and OEI VCC =5.5V, VEE = - 5.46 V, VI =-1950mV TA = 25'C 0.5 JAA 
TA = 75'C 0.5 

VCC =4.5V, VEE = - 5.2 V .. 5%, IOH=-3mA 2.4 3.3 
VOH 

VCC =4.5V, VEE=-5.2V",5%, IOH=-15mA 2 3.1 
V 

VOL VCC =4.5V, VEE=-5.2V±5%, IOL=48mA 0.38 0.55 V 

10ZH VCC =5.5V, VEE = - 5.46 V, VO=2.7V 50 ~A 

10ZL VCC =5.5V, VEE = - 5.46 V, VO=0.5V -50 JAA 
10S* VCC = 5.5 V, VEE = - 5.46 V, VO=O -100 -225 mA 

ICCH VCC=5.5V, VEE=-5.46V 64 97 mA 

ICCL VCC =5.5V, VEE=-5.46V 80 120 mA 

ICCZ VCC = 5.5 V, VEE=-5.46V 77 116 mA 

lEE VCC-S.SV, VEE=-S.46V -22 -33 mA 

Ci VCC=5V, VEE=-5.2V S pF 

Co VCC=SV, VEE=-5.2V 7 pF 

t All typical values are atVcc = 5 V, VEE=-5.2V, TA = 2S·C. 
* Not more than one output should be tested at a time and the duration of the test should not exceed 10 ms. 

switching characteristics over recommended ranges of operating free·alr temperature and supply 
voltage (see Note 2) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tpLH 

tpHL 
A Y 

tpZH 
OEI 

tPZL 
y 

tpHZ 
OEI y 

tpLZ 

tpZH OE2 y 
tpZL 

tpHZ 
OE2 

tpLZ 
Y 

t All typical values are at VCC = S V, VEE = - S.2 V, TA = 2S·C. 
NOTE 2: Load circu~ and voltage waveforms are shown in Section 1. 
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CL = 50 pF, 

Rl = 5000, 
UNIT 

R2=5000 

MIN TYpt MAX 

1.7 4 6.2 

1.6 4 6.2 
ns 

2.6 4.7 6.7 

3.2 5.9 8.5 
ns 

2.9 5.4 7.8 
ns 

1.9 4.9 7.8 

1.7 4 6.2 
ns 

2.5 S.I 7.7 

2.1 4.3 6.4 

1.1 3.7 6.3 
ns 
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• 
• 
• 
• 

• 

• 

100K Compatible 

ECl and TTL Control Inputs 

Noninverting Outputs 

Flow-Through Architecture Optimizes PCB 
Layout 

Center Pin Vee, VEE, and GND 
Configurations Minimize High-Speed 
Switching Noise 

Package Options Include "Small Outline" 
Packages and Standard Plastic 30e-mil 
DIPs 

description 

This octal ECl-to-TTl translator is designed to 
provide efficient translation between a 100K ECl 
signal environment to a TTL signal environment. 
This device is designed specifically to improve 
the performance and density of ECl-to-TTl 
CPU/bus-oriented functions such as 
memory-address drivers, clock drivers, and 
bus-oriented receivers and transmitters. 

Two output-enable pins, OE1 and OE2 are 
provided. These control inputs are AN Oed 
together with OE1 being ECl compatible and OE2 
being TTL compatible. This offers the choice of 
controlling the outputs of the device from either a 
TTL or ECl signal environment. 

The SN1 OOKT5541 is characterized for operation 
from O°C to 85°C. 

FUNCTION TABLE 

OUTPUT DATA OUTPUT 

ENABLE INPUT (TTL) 

OE1 OE2 A V 

X H X Z 

H X X Z 

L L L L 
L L H H 

SN100KT5541 
OCTAL ECl-TO-TTL TRANSLATOR 

WITH 3-STATE OUTPUTS 
NOVEMBER 

ow OR NT PACKAGE 

(TOP VIEW) 

Y1 
Y2 
Y3 

Vee 
GND 
GND 
GND 

Y5 
Y6 
Y7 
Y8 

A1 

A2 

A3 

A4 
OE2 (TTl) 

VEE 

GND 
OE1 (Eel) 
AS 
A6 

A7 

A8 

logic symbolt 

A1 1 V1 

A2 
2 

V2 

A3 22 
V3 

A4 
21 4 

V4 

AS 
16 9 

V5 

A6 
15 10 

V6 

A7 
14 11 

Y7 

AS 
13 12 

V8 

t This symbol is In accordance wilh ANSI/IEEE Sid 91-1984 and 
lEe Publicalion617-12. 

PRODUCTION DATA documents contain Information current 

:e~erm:l~i~~~:fn~t::~~8~:~~:~ :=~;"~=~~f:~ 
processing does not necessarily Include testing of all 
parameters. 
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logic diagram (positive logic) 

A1 24 

A4 
21 

0E1 (ECL) 17 

0E2{TTL) 20 

A5 16 

A6 
15 

A7 14 

AS 13 

ECLITTL 

ECLITTL 

ECLITTL 

ECLITTL 

ECLITTL 

TEXAS ~ 
INSTRUMENTS 

SN100KT5541 
OCTAL ECl·TO·TTl TRANSLATOR 

WITH 3·STATE OUTPUTS 
03384. NOVEMBER 198~REVISEO MAY 1990 

>-----'-Y1 

>--+_--.:2:.- Y2 

>--I-_--=3=__ Y3 

4 
>--I---Y4 

9 YS 

10 Y6 

11 Y7 

12 Y8 
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SN100KT5541 
OCTAL ECl-TO-TTl TRANSLATOR 
WITH 3-STATE OUTPUTS 
03384, NOVEMBER 1989-REVISEO MAY 1990 

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

Supply voltage range, Vee .. , .. , .. , .. ,., ,., .. , ... ,., ... , .. ,' .,., .. , .. , .. ,.' , ,., ,., ,. - 0.5 Vto 7 V 
Supply voltage range, VEE ........ , ....................... , ... ,., .. ,", .. , .. , ... ,.,'" - 8 V to 0 V 
Input voltage range (TTl) (see Note 1) ..... ,.".,.,,,.,., ... , ... , .. , .. , .. ,"',.,,.,,. -1.2 Vto 7 V 
Input voltage range (ECl) , .... , .. , .. , .... , .. ,.',., ... ,.,., .. , .. ,."., .. ,", .. , ... ,.,.' VEE to 0 V 
Voltagiupplied to any output in the high state ...... ,.,',., ... , ... , .. ,", .. ,",.,',.,. - 0.5 V to Vee 
Voltage applied to any output in the disabled or power-off state ." .. ,., .. "."., .. , ... , - 0,5 V to 5.5 V 
Input current range (TTl) , .. ,., .. ".".,.".".,.,.,.,.,.,." .. ,."." .. ,",.,',. - 30 rnA to 5 rnA 
Current into any output in the low state """""""""""""""""""""""""'" 96 rnA 
Operating free-air temperature range . '.' .... , .. , , , . , , , ....... , , .. , . , , , . , .. , , , , . , , .. , , " O°C to 85°C 
Storage temperature range ,.',., .. , .. , .. ,.".',.",.,'"' .... ,"',.',.,','.,',.,, - 65°C to 150°C 

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

NOTE 1: The TIL input voltage ratings may be exceeded provided the input current ratings are observed. 

recommended operating conditions 
MIN NOM MAX UNIT 

VCC TIL supply voltage 4.5 5 5.5 V 

VEE ECL supply vohage -4.2 -4.5 -4.8 V 

VIH TIL high-level input voltage 2 V 

VIL TIL lOW-level input vohage 0.8 V 

VIH ECL high-level input voltage; -1150 -840 mV 

VIL ECL low-level input voltage; :...1810 -1490 mV 

11K TIL input clamp current -18 mA 

IOH High-level output current -15 mA 

IOL Low-level output current 48 mA 

TA Operating free-air temperature 0 85 ?C 
.. . . * The algebraiC convenllOn, In which the least posHlve (most negative) value IS deSignated minimUm, IS used In this data sheelfor logiC levels only . 
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SN100KT5541 
OCTAL ECL·TO-TTL TRANSLATOR 

WITH 3-STATE OUTPUTS 
03384, NOVEMBER 1989-REVISEO MAY 1990 

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

PARAMETER TEST CONDITIONS MIN TYPT MAX UNIT 

VIK OE2 only VCC=4.5V, VEE=-4.2V, 11=-18mA -1.2 V 

II OE2 only VCC- 5.5V, VEE=-4.8V, VI=7V 0.1 mA 

IIH OE2 only VCC=5.5V, VEE=-4.8V, VI =2.7V 20 IlA 
III OE2 only VCC = 5.5 V, VEE=-4.8V, VI= 0.5 V -0.5 mA 

"H Data inputs and OEI VCC = 5.5 V, VEE=-4.8V, V,H=-840mV 350 IlA 
I,l Data inputs and OEI VCC-5.5V, VEE--4.8V, Vll=-1810mV 0.50 IlA 

VCC = 4.5 V, VEE =-4.5V" 0.3 V, IOH=-3mA 2.4 3.3 
VOH VCC = 4.5 V, VEE=-4.5V" 0.3 V, 

V 
IOH=-15mA 2 3.1 

Val VCC = 4.5 V, VEE =-4.5 V ,,0.3 V, IOl= 48mA 0.38 0.55 V 

10ZH VCC=5.5V, VEE=-4.8V, Va = 2.7V 50 IlA 
10ZL VCC = 5.5 V, VEE=-4.BV, Va =0.5V -50 IlA 
10S+ VCC = 5.5 V, VEE =-4.8V, Vo=OV -loa -225 mA 

ICCH VCC = 5.5 V, VEE =-4.8V 64 97 mA 

ICCl VCC = 5.5 V, VEE =-4.BV 80 120 mA 

ICCZ VCC= 5.5 V, VEE=-4.BV 77 116 mA 

lEE VCC= 5.5 V, VEE=-4.8V -22 -33 mA 

Ci VCC=5V, VEE = 4.5 V 5 pF 

Co VCC=5V, VEE=4.5V 7 pF 

t All typical values are at VCC = 5 V, VEE = - 4.5 V, TA = 25·C. 
; Not more than one output should be tested at a time, and the duration ofthe test should not exceed 10 ms. 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (see Note 2) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tplH 
A Y 

tPHl 

tpZH 

tpZl 
OEI Y 

tpHZ OEI y 
tpLZ 

tpZH OE2 Y 
tPZL 

tpHZ 

tPLZ 
OE2 Y 

t All typical values are at VCC = 5 V, VEE = - 4.5 V, TA = 25·C. 
NOTE 2: load circuit and voltage waveforms are shown in Section I. 
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CL=50pF, 

Rl =5OOQ, 

R2=5OOQ 
UNIT 

MIN TYPT MAX 

1.7 4 6.2 

1.6 4 6.2 
ns 

2.6 4.7 6.7 

3.2 5.9 8.5 
ns 

2.9 5.4 7.8 
ns 

1.9 4.9 7.8 

1.7 4 6.2 
ns 

2.5 5.1 7.7 
2.1 4.3 6.4 

1.1 3.7 6.3 
ns 
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SN 1 OKHT5542, SN 1 OKHT5543 
OCTAL TTL·TO·ECl TRANSLATORS WITH OUTPUT ENABLE 

03136, AUGUST 19S5-REVISEO DECEMBER 19BB 

• 10KH Compatible 

• ECl and TTL Control Inputs 

• P·N·P Inputs Reduce DC loading 

• Flow· Through Architectures Optimizes PCB 
layout 

• Center Pin VCC, VEE and GND 
Configurations Minimize Hlgh·Speed 
Switching Noise 

• ESD Protection Exceeds 2000 V Per 
Mll·STD·883C, Method 3015 

• Package Options Include "Small Outline" 
Packages and Standard Plastic 300-mll DIPs 

description 

These octal TTl-to-ECl translators are designed 
to provide efficient translation between a TTL 
signal environment and a 10KH ECl signal 
environment. The designer has a choice of 
inverting ('5542) or true ('5543) outputs. Two 
pins, OE1 and OE2, are provided for output 
enable control, These control inputs are negative 
ANDed together, with OE1 being ECl compatible 
and OE2 being TTL compatible. This offers the 
choice of controlling the outputs of the device 
from either a TTL or ECl signal environment. The 
outputs, when disabled, go to a normal ECl logic 
low level. 

The SN10KHT5542 and SN10KHT5543 are 
characterized for operation from OOC to 75°C, 

logic symbols t 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

AB 

1201 

1171 

1241 

1231 

1221 

1211 

11BI 

1151 

1141 

1131 

" 
j'o" 

.... 

" .... 

" 

SN10KHT5542 

TTL/ECL I III 

... 
TTUECL 

EN 

r 
111 

Vl 
121 

V2 
131 

V3 
141 V4 
191 

V5 
(10) 

VB 
1111 V7 
1121 

VB 

0E2 

OEl 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

AB 

DW OR NT PACKAGE 

(TOPVIEWI 

Yl Al 
Y2 A2 
Y3 A3 
Y4 A4 

GND OE2 (TTL) 
GND Vee 
GND VEE 
GND OEl (Eel) 

Y5 A5 
YB AB 
Y7 A7 
YB AB 

FUNcnON TABLE 

OUTPUT DATA 
OUTPUT 

CONTROL INPUT 

tJEl tJE2 A '6542 '5543 

H X X L L 

X H X L L 

l L L H l 

l l H l H 

SN10KHT5543 

(201 ..... TTL/ECL I III 
EN 1171 " 

1241 
., r-

III 
TTl/ECl 

1231 121 

1221 131 

1211 141 

1161 191 

1151 1101 

1141 1111 

1131 1121 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 

Vl 

V2 

V3 

V4 

V5 

V6 

V7 

VB 

PRODUCTIOI DATA d .. lllldlcadlin i.forlllti •• 
... rrant II of po.IIcIIi.1 _, Prod.eII collonn to 
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=Oltl ... par t .. IIrlll of TI .. I Instrullldl 
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SN10KHT5542, SN10KHT5543 
OCTAL TTL·TO·ECl TRANSLATORS WITH OUTPUT ENABLE 

03136, AUGUST 1988-REVISED DECEMBER 1988 

logic diagrams (positive logic) 

SN10KHT5542 SN10KHT5543 

A' V, V, 

A2 
V2 V2 

V3 
A3 

V3 

A' 
V4 V, 

0E2 
lIE, 

V5 V5 
A5 

V6 V6 
A6 

V7 V7 
A7 

VB 
AB 

VB 

absolute maximum ratings over operating ambient temperature range (unless otherwise noted)t 

Supply voltage range, Vee .,......................................... -0.5 V to 7 V 
Supply voltage range, VEE ............................................. - 8 V to 0 V 
Input voltage range (TTL) (See Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -1.2 V to 7 V 
Input voltage range (Eel) .............................................. " VEE to 0 V 
Input current range (TTL). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 30 mA to 5 mA 
Operating ambient temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ooe to 75°C 
Storage temperature range ......................................... - 65°C to 150°C 

tStresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only and 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 voltage ratings may be exceeded provided the input current ratings are observed. 

recommended operating conditions (see Note 2) 

MIN NOM MAX UNIT 

Vee TTL supply voltage 4.5 5.0 5.5 V 

VEE EeL supply voltage -4.94 -5.2 -5.46 V 

VIH TTL high-level input voltage 2 V 

I ooe -1170 -840 

VIH EeL high-level input voltage * I 25°e -1130 -810 mV 

I 75°e -1070 -735 

VIL TTL low-level input voltage 0.8 V 

I ooe -1950 -1480 

VIL EeL low-level input voltage* I 25°e -1950 -1480 mV 

I 75°e -1950 -1450 

11K TTL input clamp current -18 mA 

TA Operating ambient temperature (see Note 3) 0 75 °e 

*- The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic 
voltage levels and temperature only. 

NOTES: 2. If unused, OE 1 should be tied directly to - 2 V. 
3: Each 10KH series circuit has been designed to meet the de specifications shown in the electrical characteristics table after 

thermal equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board, and transverse 
air flow greater than 500 linear ft/min is maintained. 
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SN10KHT5542 
OCTAL TTL·TO·ECl TRANSLATOR WITH OUTPUT ENABLE, 

03136, AUGUST 1968-REVISED DECEM8ER 1988 

electrical characteristics over recommended operating ambient temperature range (unless otherwise 
noted) (see Note 21 

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VIK A inputs and i5E2 Vee - 4.5 V, VEE - -4.94 V, II - -18mA -1.2 V 

II A inputs and 0!2 Vee = 5.5 V, VEE = -5.46 V, VI = 7 V 0.1 rnA 

A inputs and i5E2 Vee = 5.5 V, VEE = -5.46 V, VI = 2.7 V 20 

Vee - 5.5 V, VEE = -5.46 V, VI - -840 mV I ODe 350 
IIH i5El only Vee = 5.5 V, VEE = -5.46 V, VI = -810mV I 25 De 350 

I'A 

Vee = 5.5 V, VEE = -5.46 V, VI = -735 mV I 75 De 350 

A inputs and i5E2 Vee - 5.5 V, VEE = -5.46 V, VI - 0.5 V -500 

IlL OEI only Vee = 5.5 V, VEE = - 5.46 V, VI = -1950 mV 

ODe 0.5 

25 De 0.5 
pA 

75 De 0.5 
ODe -1020 -840 

VOH* Vee = 4.5 V, VEE = - 5.2 V, ± 5%, See Note 3 25 De -980 -810 mV 

75 De -920 -735 
ODe -1950 -1630 

VOL* Vee = 4.5 V, VEE = - 5.2 V, ± 5%, See Note 3 25 De -1950 -1630 mV 

75 De -1950 -1600 

leeH Vee = 5.5 V, VEE = -5.46 V 15 22 rnA 

leeL Vee = 5.5 V, VEE = -5.46 V 17 25 rnA 

lEE Vee - 5.5 V, VEE = -5.46 V -78 -111 rnA 

ei Vee = 5 V, VEE = -5.2 V, f = 10 MHz 5 pF 

switching characteristics over recommended ranges of operating ambient temperature and supply 
voltage (unless otherwise noted) (see Note 4) 

PARAMETER FROM IINPUT) TO (OUTPUT) MIN TYpt MAX UNIT 

tpLH 0.1 1.7 3.7 
Any A y ns 

tpHL 0.1 1.6 3.3 

tpLH 
OEI (EeL) 

0.8 2.8 5 y 
0.4 2.3 4.5 

ns 
tpHL 

tpLH OE2 (TTL) 
0.8 3 5.3 y 
0.6 2.5 

ns,· 
tpHL 4.7 

tr 1.5 y ns 
tf 1.5 

t All typical values are at Vee = 5 V, VEE = - 5.2 V, TA = 25 De. * The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic 
voltage levels and temperature only. . 

NOTES: 2. Each 10KH series circuit has been designed to meet the dc specifications shown in the electrical characteristics table after 
thermal equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board and transverse 
air flow greater than 500 linear ftlmin is maintained. 

3. Outputs are terminated through a 50-II resistor to - 2 V. 
4. Load circuit and switching waveforms are shown in Section 1. 
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SN10KHT5543 
OCTAL TTL·TO·ECL TRANSLATOR WITH OUTPUT ENABLE 

03136, AUGUST 1988-REVISED DECEMBER 1988 

electrical characteristics over recommended operating ambient temperature range (unless otherwise 
noted) (see Note 2) 

PARAMETER TEST CONDITIONS MIN Typt MAX UNIT 

VIK A inputs and DE2 Vee = 4.5 V, VEE = -4.94 V, II = -18 mA -1.2 V 

II A inputs and DE2 Vee = 5.5 V, VEE = - 5.46 V, VI = 7 V 0.1 mA 

A inputs and DE2 Vee = 5.5 V, VEE = - 5.46 V, VI = 2.7 V 20 

IIH 
Vee = 5.5 V, VEE = - 5.46 V, VI = -840 mV I ooe 350 

DEl only Vee = 5.5 V, VEE = - 5.46 V, VI = -810 mV I 25°C 350 
~A 

Vee = 5.5 V, VEE = - 5.46 V, VI = -735 mV I 75°C 350 

A inputs and OE2 Vee = 5.5 V, VEE = -5.46 V, VI = 0.5 V -500 

ooe 0.5 
IlL 

DEl only Vee = 5.5 V, VEE = - 5.46 V, VI = -1950 mV 25°C 0.5 
~A 

75°C 0.5 

ooe -1020 -840 

VOHt Vee = 4.5 V, VEE = -5.2 V, ±5%, See Note 3 25°C -980 -810 mV 

75°C -920 -735 

ooe -1950 - 1630 

VOLt Vee = 4.5 V, VEE = - 5.2 V, ± 5%, See Note 3 25°C -1950 -1630 mV 

75°C -1950 -1600 

leeH Vee = 5.5 V, VEE = - 5.46 V 17 25 mA 

leeL Vee = 5.5 V, VEE = - 5.46 V 15 22 mA 

lEE Vee = 5.5 V, VEE = - 5.46 V -77 -111 mA 

ei Vee = 5 V, VEE = -5.2 V, , = 10 MHz 5 pF 

switching characteristics over recommended ranges of operating ambient temperature and supply 
voltage (unless otherwise noted) (see Note 4) 

PARAMETER FROM (INPUT) TO (OUTPUT) MIN Typt MAX UNIT 

tpLH 0.1 1.5 3 
Any A Y ns 

tpHL 0.1 1.5 3.3 

tpLH 
OEl (EeL) 

0.6 2.2 4.3 
Y ns 

tpHL 0.5 2.4 4.3 

tpLH 
OE2 (TTL) 

0.7 2.2 4.4 y ns 
tpHL 0.5 2.6 4.7 

tr 1.5 y ns 
t, 1.5 

t All typical values are at Vee = 5 V, VEE = -5.2 V, TA = 25°C. 
tThe algebraic convention, in which the least positive (most negative) value is designated minimum, is' used in this data sheet for logic 

voltage levels and temperature only. 
NOTES: 2. Each 10KH series circuit has been designed to meet the de specifications shown in the electrical characteristics table after 

thermal equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board and transverse 
air flow greater than 500 linear tt/min is maintained. 

3. Outputs are terminated through a 50-0 resistor to - 2 V. 
4. Load circuit and voltage waveforms are shown in Section 1. 
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• ECl and TTL Output-Enable Inputs 

• Flow-Through Architecture Optimizes PCB 
Layout 

• Center-Pin Vee. VEE. and GND 
Configurations Minimize High-Speed 
SWitching Noise 

• Package Options Include "Sma" Outline" 
Packages and Standard Plastic 300-m" 
DIPs 

description 

The SN10KHT5562 and SN100KT5562 are 
noninverting TTl)ECl transceivers designed to 
translate signals between ECl and TTL 
environments. The A port (TTl port) is designed 
to source 15 mA and sink 48 mA. The B port (ECl 
port) is designed to drive a 50-0 load terminated 
to-2 V. 

The A and B ports have complementary output
enable inputs, both of which are ECl-compatible. 
When the A-port output enable (GBA) is high, the 
device transmits data from the B bus to the A bus. 
When GBA is low, the A outputs are in the 
high-impedance state. When GAB Is low, the 
device transmits data from the A bus to the B bus; 
when GAB is high, the B outputs are in the 
high-impedance state. 

When GAB is low and GBA is high, the device is 
in the isolation mode. 

The SN1 OKHT5562 is compatible with 10KH ECl 
and is characterized for operation from O°C to 
75°C. 

The SN100KT5562 is compatible with 100K ECl 
and is characterized for operation from O°C to 
85°C. 

SN10KHT5562, SN100KT5562 
OCTAL TTUECL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 

OW OR NT PACKAGE 

(TOP VIEW) 

64 
Vcc G6A 
GND VEE 
GND GND 
GND GA6 

65 
A6 66 

67 
68 

logic diagram (positive logic) 

20 
GBA --------------, 

GAB _1-'..,7 __ --(] 

'-----y---/ 
TO 7 OTHER CHANNELS 
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• 

ECl and TTL Output-Enable Inputs 

Flow-Through Architecture Optimizes PCB 
layout 

Center-Pin Vee. VEE. and GND 
Configurations Minimize High-Speed 
Switching Noise 

Package Options Include "Small Outline" 
Packages and Standard Plastic aoo-mil 
DIPs 

SN10KHT5563, SN100KT5563 
OCTAL TTUECL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 

ow OR NT PACKAGE 

(TOP VIEW) 

:1 
A1 

A2 
A3 
A4 

Vee 
GND 
GND 
GND 

1 U 24 

2 23 

3 22 

4 21 

5 20 

6 19 

7 18 

8 17 

9 16 
description 

AS 
A6 
A7 
A8 
I 10 15 

B1 
B2 
B3 
B4 
GBA 

VEE 
GND 
GAB 
B5 
B6 
B7 
B8 

The SN10KHT5563 and SN100KT5563 are 
inverting TTLJECl transceivers designed to 
translate signals between ECl and TTL 
environments. The A port (TTl port) is designed 
to source 15 mA and sink 48 mA. The B port (ECl 
port) is designed to drive a 50-Q load terminated 
to-2 V. 

The A and B ports have complementary output
enable inputs, both of which are ECl-compatible. 
When the A-port output enable (GBA) is high, the 
device transmits data from the B bus to the A bus; 
when GBA is low, the A outputs are in the high
impedance state. When GAB is low, the device 
transmits data from the A bus to the B bus; when 
GAB is high, the B outputs are in the high
impedance state. 

When GAB is low and GBA is high, the device is 
in the isolation mode. 

The SN1 OKHT5563 is compatible with 10KH ECl 
and is characterized for operation from O°C to 
75°C. 

The SN 1 00KT5563 is compatible with 100K ECl 
and is characterized for operation from O°C to 
85°C. 

11 14 

~ [ 12 13 

logic diagram (positive logic) 

20 
GBA --------1 

GAB ..;1..:;.7 __ -<:::.\ 

'--y---/ 
TO 7 OTHER CHANNELS 
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• 

ECl and TTL Output-Enable Inputs 

Flow-Through Architecture Optimizes PCB 
layout 

Center-Pin Vee. VEE. and GND 
Configurations Minimize High-Speed 
Switching Noise 

Package Options Include "Small Outline" 
Packages and Standard Plastic 300-mil 
DIPs 

description 

The SN10KHT5564 and SN100KT5564 are 
inverting TTLJECl transceivers designed to 
translate signals between ECl and TTL 
environments, The A port (TTl port) is designed 
to source 15 mA and sink 48 mA. The B port (ECl 
port) is designed to drive a 50-Q load terminated 
to -2 V. 

When the output-enable input G is low, the device 
transmits data from the A bus to the B bus or from 
the B bus to the A bus, depending upon the level 
atthe direction control (DIR) input. When G is high, 
both buses are in the high-impedance state, Both 
G and DIR are ECl-compatible, 

The SN1 OKHT5564 is compatible with 10KH ECl 
and is characterized for operation from O°C to 
75°C, 

The SN100KT5564 is compatible with 100K ECl 
and is characterized for operation from O°C to 
85°C. 

SN10KHT5564,SN100KT5564 
OCTAL TTUECL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

OW OR NT PACKAGE 

(TOP VIEW) 

A1 B1 
A2 2 B2 
A3 3 B3 
A4 4 B4 

Vee 5 DIR 
GND 6 VEE 
GND 7 GND 
GND 8 G 

A5 9 B5 
A6 10 B6 
A7 11 B7 
A8 12 B8 

logic diagram (positive logic) 

,JUNE 1990 

TO 7 OTHER CHANNELS 

r~~~~r~CJi:eRo~;:g~~~~~:~tsd:~~,:'~~:r~h~~~~:~.t:~~:.!: 
other specification. are design goal .. ~XIS Instrument. ttservllth, 
right to chang. or discontinue these products wHhout noUe •• 

Copyright © 1990, Texas Instruments Incorporated 
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ECl and TTL Output-Enable Inputs 

Flow-Through Architecture Optimizes PCB 
layout 

Center-Pin Vee. VEE. and GND 
Configurations Minimize High-Speed 
Switching Noise 

Package Options Include "Small Outline" 
Packages and Standard Plastic 300-mll 
DIPs 

SN10KHT5565, SN100KT5565 
OCTAL TTUECL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

OW OR NT PACKAGE 
crop VIEW) 

A1 1 81 
A2 2 82 
A3 3 83 
A4 4 B4 

Vee 5 OIR 
GND 6 VEE 
GND 7 GND 
GND 8 G 

A5 85 

1990 

description 
9 

AS 10 86 
A7 11 87 
A8 12 88 

The SN10KHT5565 and SN100KT5565 are 
non inverting TTl/ECl transceivers designed to 
translate signals between Eel and TTL 
environments. The A port (TTl port) is designed 
to source 15 mA and sink 48 mA. The B port (Eel 
port) is designed to drive a 50-g load terminated 
to-2 V. 

logIc dIagram (posItIve logIc) 

When the output-enable input G is low, the device 
transmits data from the A bus to the B bus or from 
the B bus to the A bus, depending upon the level 
atthe direction control (DlR) input. When Gis high, 
both buses are in the high-impedance state. Both 
G and DIR are ECl-compatible. 

The SN 1 OKHT5565 is compatible with 10KH ECl 
and is characterized for operation from O°C to 
75°C. 

The SN100KT5565 is compatible with 1 OOK Eel 
and is characterized for operation from O°C to 
85°C. 
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SN10KHT5573 
OCTAL ECl-TO-TTl TRANSLATOR WITH D-TYPE 

TRANSPARENT LATCHES AND 3-STATE OUTPUTS 

10KH Compatible 

ECL and TTL Control Inputs 

Noninverting Outputs 

Flow-Through Architecture Optimizes PCB 
Layout 

Center Pin Vee, VEE, and GND 
Configurations Minimize High-Speed 
Switching Noise 

Package Options Include "Small Outline" 
Packages and Standard Plastic 300-mil 
DIPs 

, MAY 1990-REVISED OCTOBER 1 

ow OR NT PACKAGE 
(TOP VIEW) 

1D 
2D 
3D 

40 4D 
Vee OE (TTl) 

GND VEE 
GND 
lE (Eel) 

50 5D 
60 6D 
70 7D 
80 8D 

description 

This octal ECL-to-TTL translator is designed to provide efficient translation between a 10KH ECL signal 
environment and a TTL signal environment. This device is designed specifically to improve the performance and 
density of ECl-to-TTl CPU/bus-oriented functions such as memory address drivers, clock drivers, and 
bus-oriented receivers and transmitters. 

The eight latches of the SN1 OKHT5573 are transparent O-type latches. While latch enable (lE) is low, the Q 
outputs follow the data (0) inputs. When lE is high, the Q outputs are latched at the levels that were set up at 
the 0 inputs, 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance third state and increased drive provide the capability to drive bus 
lines without need for interface or pullup components. Output-enable OE does not affect the internal operations 
of the latches. Old data can be retained or new data can be entered while the outputs are off. 

The SN1 OKHT5573 is characterized for operation from 0° to 75°C. 

FUNCTION TABLE 

OUTPUT DATA OUTPUT 
CONTROL INPUT (TTL) 

OE LE 0 0 

L L L L 

L L H H 

L H X 00 

H X X Z 

logic symbolt 

LE 

OE 

10 10 

20 
23 2 

20 

3D 
22 3 

30 
21 4 

40 40 
9 

50 50 

60 15 10 
60 

70 
14 11 

70 

80 
13 12 80 

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

PRODUCTION DATA documents contain Information current as of 
publication dlle. Products conform to specifications per the terms 

TEXAS. 
Copyright © 1990, Texas Instruments Incorporated 
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SN10KHT5573 
OCTAL ECl·TO·TTl TRANSLATOR WITH D·TYPE 

TRANSPARENT LATCHES AND 3·STATE OUTPUTS 
03509, MAY 1990-REVISEO OCTOBER 1990 

logic diagram (positive logic) 

DE 20 0 

LE 

10 

10 
4 ECI.IITL 10 

2 

C1 20 

23 
20 ECI.IITL 

3 
30 

22 
3D ECI.IITL 

4 
40 

21 
40 ECI.IITL 

9 
50 

16 
50 ECI.IITL 

10 
60 

15 
60 ECI.IITL 

11 
70 

14 
ECI.IITL 70 

12 
80 

80 
13 

ECI.IITL 
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SN10KHT5573 
OCTAL ECl-TO-TTl TRANSLATOR WITH D-TYPE 
TRANSPARENT LATCHES AND j-STATE OUTPUTS 
03509,. MAY 1990-REI,IISEO OCTOBER 1990 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee "', .. ,', ................................. ,, .. ',.,.,...... - 0.5 V to 7 V 
Supply voltage range, VEE ........... ,."., .. " ....... , ..... , ................ , .... , .. , - 8 V to 0 V 
Input voltage range, TTL (see Note 1) ,............................................... - 1.2 V to 7 V 
Input voltage range, ECl ., ... , ... ,.',.,., .. ,......................................... VEE to 0 V 
Input current range, TTL ......................................................... - 30 mA to 5 mA 
Current into any output in the low state ..................................................... 96 mA 
Voltage applied to any output in the disabled or power-off state ........................ - 0.5 V to 5.5 V 
Voltage applied to any output in the high state ........................................ - 0.5 V to Vee 
Operating free-air temperature range .................................................. DoC to 75°C 
Storage temperature range ......... , ............................................. - 65°C to 150°C 

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

NOTE 1: The TIL input voltage ratings may be exceeded provided the input current ratings are observed. 

recommended operating conditions 

MIN NOM MAX UNIT 

VCC TIL supply voltage 4.5 5 5.5 V 

VEE ECl supply voHage -4.94 -5.2 -5.46 v 
VIH TIL high-level input voltage 2 V 

Vil TIL low-level input voltage 0.8 V 

11K TIL input clamp current -18 mA 

O·C -1170 -840 

VIH ECl high-level input voltage (see Note 2) 25·C -1130 -810 mV 

75·C -1070 -735 

O·C -1950 -1480 

Vil ECl low-level input voltage (see Note 2) 25·C -1950 -1480 mV 

75·C -1950 -1450 

IOH High-level output current -15 mA 

IOl lOW-level output current 48 mA 

TA Operating free-air temperature 0 75 ·C 
.. .. 

NOTE 2: The algebraiC convention, In which the least pOSitIVe (most negative) value IS designated minimUm, IS used In this data sheet for logic 
levels only. 
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SN10KHT5573 
OCTAL ECL·TO·TTLTRANSLATOR WITH D·TYPE 

TRANSPARENT LATCHES AND 3·STATE OUTPUTS 
03509, MAY 199D-REVISED OCTOBER 1990 

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

PARAMETER TEST CONDITIONS MIN TYpt MAX 

VIK OE only VCC=4.5V, VEE=-4.94V, 11=-18mA -1.2 

II OEonly Vcc = 5.5 V, VEE = - 5.46 V, VI =7V 0.1 

IIH OE only VCC=5.5V, VEE =- 5.46 V, VI=2.7V 20 

IlL OE only VCC =5.5V, VEE = - 5.46 V, VI =0.5V -0.5 

VCC=5.5V, VEE = - 5.46 V, VI=-840V O'C 350 

IIH Data inputs and IE VCC =5.5V, VEE =- 5.46 V, VI=-810V 25'C 350 

VCC =5.5V, VEE = - 5.46 V, VI =-735V 75'C 350 

O'C 0.5 

IlL Data inputs and IE VCC=5.5V, VEE = - 5.46 V, VI=-1950V 25'C 0.5 

75'C 0.5 

VCC= 4.5 V, IOH=-3mA, VEE =-5.2V ± 5% 2.4 3.3 
VOH VCC=4.5V, IOH=-15mA, VEE =-5.2V ± 5% 2 3.1 

VOL VCC =4.5V, IOL=48mA, VEE=-5.2V±5% 0.38 0.55 

10lH VCC=5.5V, Va = 2.7 V, VEE=-5.46V 50 

lOlL VCC = 5.5 V, Va = 0.5 V, VEE=-5.46V -50 

10S* VCC = 5.5 V, Vo=OV, VEE=-5.46V -100 -225 

ICCH VCC=5.5V, VEE=-S,46V 62 89 

ICCL VCC=5.5V, VEE=-5.46V 78 111 

ICCl VCC=5.5V, VEE=-5.46V 75 108 

lEE VCC=5.5V, VEE=-5.46V -34 -48 

Ci VCC=5V, VEE=-S.2V S 

Co VCC=5V, VEE=-S.2V 7 

t All typIcal values are at VCC = 5 V, VEE = - 5.2 V, and T A = 2S'C. 
* Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

timing requirements 

Vee = 4.5 V 10 5.5 V. 

VEE =- 4.94 Vlo-S.46 V. 

TA = MIN 10 MAX§ 

MIN MAX 

tw Pulse duration, LE high 4 

tsu Setup time, data before LE~ 1 

th Hold time, data after LEj 1 
.. .. 

§ For condItIons shown as MIN or MAX, use the approprrate value specIfied under recommended operatIng condItIons . 
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UNIT 

V 

mA 

f.IA 
mA 

f.IA 

f.IA 

V 

V 

f.IA 
f.IA 
rnA 

mA 

rnA 

mA 

mA 

pF 

pF 

UNIT 

ns 

ns 

ns 
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SN10KHT5573 
OCTAL ECl-TO-TIl TRANSLATOR WITH D-TYPE 
TRANSPARENT LATCHES AND 3-STATE OUTPUTS 
03509, MAY 1990-REVISEO OCTOBER 1990 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (see Note 3) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

IpLH 

IpHL 
0 Q 

IpLH IE Q 
IpHL 

IpZH 

IpZL 
OE Q 

IpHZ OE Q 
IpLZ 

t All typical values are al VCC = 5 V, VEE = - 5.2 V, and T A = 25'C. 
NOTE 3: Load circuft and vollage waveforms are shown in Section 1.7 
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CL=50pF, 
Rl =sooc. 
R2 =SOOC, UNIT 
TA = MIN to MAX 

MIN TYPT MAX 

1,9 3.9 6.4 
2,3 4,2 6,8 ns 

2,2 4 6.7 
2,6 4,5 7,2 

ns 

1.1 3.2 5.9 
2.3 4.6 7.8 

ns 

1.8 4 5.9 
ns 

0.6 3.4 6.5 
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lOOK Compatible 

ECl and TTL Control Inputs 

Noninverting Outputs 

SN100KT5573 
OCTAL ECl·TO·TTl TRANSLATOR WITH O·TYPE 

TRANSPARENT LATCHES AND 3·STATE OUTPUTS 

ow OR NT PACKAGE 
(TOP VIEW) 

10 1 U 24 10 
20 2 23 20 
30 30 3 22 

Flow-Through Architecture Optimizes PCB 40 4 21 40 
layout Vcc 5 20 OE (TTl) 

Center-Pin Vee, VEE, and GND GNO 6 19 VEE 

Configurations Minimize High-Speed GNO 7 18 GNO 

Switching Noise GNO 8 17 lE (Eel) 

50 9 16 50 
Package Options Include "Small Outline" 60 10 15 60 
Packages and Standard Plastic 300-mil 70 11 14 70 
DIPs 80 12 13 80 

description 

This octal ECl-to-TTl translator is designed to provide efficient translation between a lOOK ECl signal 
environment and a TTL signal environment. This device is designed specifically to improve the performance and 
density of ECl-to-TTl CPU/bus-oriented functions such as memory address drivers, clock drivers, and bus 
oriented receivers and transmitters. 

The eight latches of the SN100KT5573 are transparent Ootype latches. While latch enable (lE) is low, the Q 
outputs follow the data (0) inputs. When lE is high, the Q outputs are latched at the levels that were set up at 
the 0 inputs. 

A buffered output-enable input (OE) 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. Output-enable OE does not affect the internal operations of 
the latches .. Old data can be retained or new data can be entered while the outputs are off. 

The SN100KT5573 is characterized for operation from 0° to 85° C. 

FUNCTION TABLE 

OUTPUT DATA OUTPUT 
ENABLE INPUT (TTL) 

DE LE 0 0 

L L L L 

L L H H 

L H X 00 

H X X Z 

PRODUCT PREVIEW documenll contain InlormlUon on produClt In ttl, 
formlllYt or dnlgn ~I" 01 development Chlflcttrl.Uc: dati and other 
lpeclnClUonl are dellgn goall. TUII Instrum.n .. reserves Ih. right to 
chlnge or dlacontlnul th ... products without noticL 

logic symbolt 

lE 

DE 

10 10 ECl.{TTL 'V 10 

20 23 2 20 

3D 22 3 30 

40 21 4 
40 

50 16 9 
50 

60 15 10 
60 

70 14 11 70 

80 13 12 
80 

t This symbol is in accordance wtth ANSI/IEEE Std 9,., 984 and 
IEC Publication 617-12. 
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SN100KT5573 
OCTAL ECL·TO·TTL TRANSLATOR WITH D·TYPE 
TRANSPARENT LATCHES AND 3·STATE OUTPUTS 
03510. MAY 199D-REVISED OCTOBeR 1990 

logic diagram (positive logic) 
OE __ 2_0 __________________ a 

1Q 

24 
10 ECL/TTL 

2 
2Q 

23 
20 ECL/TTL 

3 
3Q 

22 
30 ECL/TTL 

4 
4Q 

21 
40 ECL/TTL 

9 
5Q 

16 
50 ECL/TTL 1--+--1 

10 
6Q 

60 
15 

-';'~--I ECL/TTL 1---+--1 

11 
7Q 

70 
14 

----I ECL/TTL 1---+--1 

12 
BQ 

13 
60 ECL/TTL 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... - 0.5 V to 7 V 
Supply voltage range, Vee .......................................................... , - 8 V to 0 V 
Input voltage range, TTL (see Note 1) ................................................ -1.2 V to 7 V 
Input voltage'range, ECl ............................................................. Vee to 0 V 
Input current range, TTL ......................................................... - 30 mA to 5 mA 
Current into any output in the low state ..................................................... 96 mA 
Voltage applied to any output in the disabled or power-off state ........................ - 0.5 V to 5.5 V 
Voltage applied to any output in the high state ........................................ - 0.5 Vto Vee 
Operating free-air temperature range .................................................. DoC to 85°C 
Storage temperature range ....................................................... - 65°C to 150°C 

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

NOTE 1: The TTL Jnput voltage ratings may be exceeded provided the input current ratings are observed. 
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recommended operating conditions 

VCC TIL supply voltage 

VEE ECl supply voltage 

VIH TIL high-level input voltage 

Vil TIL low-level input voltage 

11K TIL input clamp current 

VIH ECl high-level input voltage T 

Vil ECl low-level input voltage T 

10H High-level output current 

10l low-level output current 

TA Operating temperature 

SN100KT5573 
OCTAL ECL·TO·TTL TRANSLATOR WITH O·TYPE 

TRANSPARENT LATCHES AND 3·STATE OUTPUTS 
03510, MAY 199D-REVISEO OCTOBER 1990 

MIN NOM MAX UNIT 

4.5 5 5.5 V 

-4.2 -4.5 -4.B V 

2 V 

O.B V 

-18 mA 

-1150 -840 V 

-lBl0 -1490 V 

-15 mA 

4B mA 

a B5 'C 
. . t The algebraIc conventIon, In which the least positive (most negative) value IS desIgnated mInimUm, IS used In Ihls dala sheetfor logIc levels only . 

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

PARAMETER TEST CONDITIONS 

VIK OE only VCC=4.5V, VEE=-4.2V, 11=-lBrnA 

II OE only VCC = 5.5 V, VEe=-4.BV, VI=7V 

IIH OE only VCC=5.5V, VEE=-4.BV, VI=2.7V 

III oe only VCC = 5.5 V, VEe=-4.BV, VI=0.5V 

IIH Dala inputs and lE VCC = 5.5 V, Vee=-4.BV, VIH=-B40mV 

III Dala inpuls and lE VCC = 5.5 V, VEe=-4.BV, VIL=-lBl0mV 

VCC = 4.5 V, VEE =-4.5V", 0.3 V, IOH=-3mA 
VOH VCC = 4.5 V, VEe =-4.5 V '" 0.3 V, IOH=-15mA 

VOL VCC = 4.5 V, Vee =-4.5 V '" 0.3 v, IOl=4BmA 

IOlH VCC = 5.5 V, Vee=-4.BV, VO=2.7V 

lOll VCC = 5.5 V, VEe=-4.BV, VO=0.5V 

IOS9 VCC = 5.5 V, VEE=-4.BV, VO=OV 

ICCH VCC = 5.5 V, VEe=-4.BV 

ICCl VCC=5.5V, Vee=-4.BV 

ICCl VCC=5.5V, VEe=-4.BV 

lEe VCC=5.5V, Vee=-4.BV 

Ci VCC=5V, Vee=-4.5V 

Co VCC=5V, VeE=-4.5V 

:I All typIcal values are al VCC = 5 V, Vee = - 4.5 V, and TA = 25'C. 
§ NOI more Ihan one output should be lested al a lime, and the dUralion of the lesl should nol exceed 10 ms. 
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MIN TYp:I MAX UNIT 

-1.2 V 

0.1 mA 

20 ;.A 
-0.5 mA 

350 ;.A 
0.50 ;.A 
2.4 3.3 

2 3.1 
V 

0.3B 0.55 V 

50 ;.A 
-50 ;.A 

-100 -225 rnA 

62 B9 mA 

77 111 mA 

75 lOB mA 

-34 -4B rnA 

5 pF 

7 pF 
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SN100KT5573 
OCTAL ECl-TO-TTl TRANSLATOR WITH D-TYPE 
TRANSPARENT LATCHES AND 3-STATE OUTPUTS 
03510, MAY 199e-REVISED OCTOBER 1990 

timing requirements 

tw Pulse duration, LE high 

tsu Setup time. data before LE~ 

th Hold time, data after LE~ 

Vec = 4.5 Vlo 5.5 v, 
VEE=-4.2Vto-4.8V, 

TA = MIN 10 MAXt 

MIN MAX 

4 

1 

1 
.. t For condHlons shown as MIN or MAX, use the appropriate value specified under recommended operating condHlons . 

UNIT 

ns 

ns 

ns 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (see Note 2) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpLH 

tpHL 
0 Q 

tpLH 

tpHL 
[E Q 

tpZH 
OE Q 

tpZL 

tpHZ 
OE Q 

tpLZ 

* All typical values are at Vee = 5 V, VEE = - 4.5 V, and TA = 25'e. 
NOTE 2: Load circuH and voltage waveforms are shown In Section 1. 
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CL = 50pF, 

Rt = 500 g, 

R2 = SOO g, UNIT 

TA = MIN to MAX 

MIN TYP* MAX 

1.9 3.9 6.4 

2.3 4.2 6.8 
ns 

2.2 4 6.7 

2.6 4.5 7.2 
ns 

1.1 3.2 5.9 

2.3 4.6 7.8 
ns 

1.8 4 5.9 
ns 

0.6 3.4 6,5 
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SN10KHT5574 
OCTAL ECl·TO·TIl TRANSLATOR WITH D·TYPE 

EDGE·TRIGGERED FLlp·FlOPS AND 3·STATE OUTPUTS 

10KH Compatible 

ECl Clock and TTL Control Inputs 

Flow-Through Architecture Optimizes PCB 
layout 

Center Pin Vee. VEE. and GND 
Configurations Minimize High-Speed 
Switching Noise 

Package Options Include "Small Outline" 
Packages and Standard Plastic DIPs 

ow OR NT PACKAGE 
(TOP VIEW) 

1Q 
2Q 
3Q 
4Q 

Vee 
GNO 
GNO 
GNO 

1 U 24 

2 23 

3 22 

4 21 

5 20 

6 19 

7 18 

8 17 

9 16 

10 15 

10 
20 
30 
40 
OE(TTL) 

VEE 
GNO 
CLK(ECL) 

5D 
60 

description 

5Q 
6Q 
7Q 11 14 70 

80 
This octal ECl-to-TTl translator is designed to 
provide efficient translation between a 1 OKH ECl 
signal environment and a TTL signal environment. 

8Q 12 13 

This device is designed specifically to improve the performance and density of ECl-to-TTl CPU/bus-oriented 
functions such as memory-address drivers, clock drivers. and bus-oriented receivers and transmitters. 

The eight flip-flops ofthe SN10KHT5574 are edge-triggered D-type flip-flops. On the positive transition ofthe 
clock, the Q outputs are set to the logic levels that were set up at the D inputs. 

A buffered output-enable input (DE) 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 third state and increased drive provide the capability to drive 
bus lines without need for interface or pullup components. 

The output-enable input DE 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 off. 

The SN10KHT5574 is characterized for operation from QOC to 75°C. 

PRODUCTION DATA doculIMnII contain Inlotmltlon currtnI II of 
publication dale. Produetl conform to lpeclficatfonl per u., term. oIl'IxI. 
Inslrulltlnta llandlnl wsrrant,. Production ptocelling dol, nat 
neelS.lrler Inefuel,leltlng of.1I p.rm ....... 

FUNCTION TABLE 

INPUTS OUTPUT 

OE ClK 0 

L T L 

L t H 

L L X 

H X X 

TEXAS .If 
INSTRUMENTS 

(TTl) 

Q 

L 

H 

0 0 

Z 

POST OFFICE BOX 655303 • DAUAS. TEXAS 75285 

Copyrlght © 1990. Texas Instruments Incorporated 
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SN10KHT5574 
OCTAL ECl-TO-TIl TRANSLATOR WITH D-TYPE 
EDGE-TRIGGERED FLIP-FLOPS AND 3-STATE OUTPUTS 
03417. JANUARY 199O-REVISEO OCTOBER 1990 

logic symbolt 

ClK 

10 

20 

3D 

40 

50 

60 

70 

80 

17 

20 

24 

23 

22 

21 

16 

15 

14 

13 

r-.:. EN 

., 
10 

ECLJTTl 
J>Cl 

r-
ECLJTTl 'V 

logic diagram (positive logic) 

20 
OE 

ClK 

1 24 10 10 
2 

20 
3 

4 
30 23 

20 
40 

9 
50 

10 3D 
22 

60 
11 

70 
12 

80 40 
21 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 16 

50---~~~ 
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15 
60 ---L!~!!::J 

70 _1,-,4 __ -L~~;J 

80 "':1~3~_-[:§~9 
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SN10KHT5574 
OCTAL ECl-TO-TTl TRANSLATOR WITH D-TYPE 

EDGE-TRIGGERED FLIP-FLOPS AND 3-STATE OUTPUTS 
03417. JANUARY 199O--REVISEO OCTOBER 1990 

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

Supply voltage range, Vee .......................................................... - 0.5 V to 7 V 
Supply voltage range, VEE ..................•......................................... - 8 V to 0 V 
Input voltage range: TTL (see Note 1) ................................................ - 1.2 V to 7 V 

ECl ............................................................. VEEtoOV 
Voltage applied to any output in the disabled or power-off state ........................ - 0.5 V to 5.5 V 
Voltage applied to any output in the high state ........................................ - 0.5 Vto Vee 
Input current range, (lTl) ........................................................ - 30 rnA to 5 rnA 
Current into any output in the low state ..................................................... 96 rnA 
Operating free-air temperature range .................................................. O°C to 75°C 
Storage temperature range ....................................................... - 65°C to 150°C 

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

NOTE 1: The TTL input vottage ratings may be exceeded provided the input current ratings are observed. 

recommended operating conditions 
MIN NOM MAX UNIT 

VCC TTL supply voltage 4.5 5 5.5 V 

VEE ECl supply voltage -4.94 -5.2 -5.46 V 

VIH TTL high-level input voltage 2 V 

Vil TTL low-level input voltage 0.8 V 

TA=O'C -1170 -840 

VIH ECl high-level input voltage; TA=25'C -1130 -810 mV 

TA = 75'C -1070 -735 

TA=O'C -1950 -1480 

Vil ECl lOW-level input voltage; TA = 25'C -1950 -1480 mV 

TA = 75'C -1950 -1450 

11K TTL input clamp current -18 rnA 

IOH High-level output current -15 mA 

IOl low-level output current 48 mA 

TA Operating free-air temperature range 0 75 'C 
.. . . * The algebraiC convention. In which the least positive (most negatIVe) value IS deSignated minimum. IS used In thiS data sheet for logiC levels only . 

TEXAS ." 
INSlRUMENlS 
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SN10KHT5574 
OCTAL ECl-TO-TTl TRANSLATOR WITH D-TYPE 
EDGE-TRIGGERED FLIP-FLOPS AND 3-STATE OUTPUTS 
03417, JANUARY 1990-REVISED OCTOBER 1990 

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

PARAMETER TEST CONDITIONS MIN TYpt MAX 

VIK 10Eonly VCC = 4.SV, VEE = - 4.94 V, 11=-18mA -1.2 

VOH 
VCC=4.SV, VEE=-S.2V",S%, IOH=-3mA 2.4 3.3 

VCC = 4.SV, VEE =-S.2 V ",5%, IOH=-15mA 2 3.1 

VOL VCC = 4.5 V, VEE = - 5.2 V %5%, 10l= 48 rnA 0.38 O.SS 

II OE only VCC = 5.SV, VEE=-S.46V, VI=7V 0.1 

IIH OEonly VCC = 5.SV, VEE =.- S.46 V, V,=2.7V 20 

III OEonly VCC = S.SV, VEE = - S.46 V, VI =O.SV -O.S 

VCC = S.SV, VEE = - S.46 V, VI=-840mV TA=O'C 3S0 

I'H Data inputs and ClK VCC=S.5V, VEE=-S.46V, VI=-810mV TA = 2S'C 3S0 

VCC = S.SV, VEE = - S.46 V, VI=-73SmV TA=7S'C 3S0 

TA=O'C O.S 

III Data inputs and ClK VCc=S.SV, VEE = - S.46 V, VI=-19S0mV TA = 2S'C O.S 

TA=7S'C O.S 

10ZH VCC=5.SV, VEE = - 5.46 V, VO=2.7V SO 

IOZl VCC = 5.5 V, VEE = - 5.46 V, VO=0.5V -SO 

10S+ VCC = S.5V, VEE = - 5.46 V, VO=OV -100 -225 

ICCH VCC = 5.5 V, VEE=-5.46V 66 95 

ICCl VCC=5.5V, VEE=-5.46V 76 110 

ICCZ VCC = 5.5 V, VEE=-5.46V 74 106 

lEE VCC=5.5V, VEE=-5.46V -43 -61 

Ci VCC=5.SV, VEE=-5.2V, 1= 10 MHz 5 

Co VCC=5.SV, VEE=-S.2V, 1= 10 MHz 7 

t All tyPICal values are at VCC = 5 V, VEE = - S.2 V, TA = 2S'C. * Not more than one output should be tested at a time, and the duration 01 the test should not exceed 10 ms. 

timing requirements 
Vee = 4.5 V to 5.5 V, 

VEE = - 4.94 V to - 5.46 V, 

TA = MIN to MAX§ 

MIN 

CLKhigh 4 
tw Pulse duration 

ClKlow 4 

Data high 1 
tsu Setup time belore ClK! 

Data low 1 

Hold time after ClK! 
Data high 1 

th 
Data low 1 

.. 
§ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operatIng condItIons . 
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MAX 

UNIT 

V 

V 

V 

rnA 

JAA 
rnA 

JAA 

JAA 

JAA 
JAA 
rnA 

mA 

rnA 

rnA 

mA 

pF 

pF 

UNIT 

ns 

ns 

ns 



SN10KHT5574 
OCTAL Eel· TO· TTL TRANSLATOR WITH D· TYPE 

EDGE·TRIGGERED FLlp·FlOPS AND 3·STATE OUTPUTS 
03417, JANUARY 199G-REVISEO OCTOBER 1990 

switching characteristics over recommended ranges of operating free·air temperature and supply 
voltage (see Note 2) 

FROM TO 
PARAMETER (INPUT) (OUTPUT) 

fmax 

IplH 

IpHl 
elK Q 

IPZH 
OE 

IPZl 
Q 

IpHZ 
OE 

tpLZ 
Q 

t All tYPical values are al Vee = 5 V, VEE = - 5.2 V, TA = 25'e. 
NOTE 2: Load circuil and voltage waveforms are shown in Section 1. 
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CL= 50 pF, 

Rl =5000, 

R2 = 500 Cl UNIT 

MIN TYpt MAX 

200 300 MHz 

2.3 4.1 7 

2.9 4.6 7.4 ns 

1.9 3.6 6.3 

2.7 4.8 7.7 
ns 

2.1 3.9 6.1 

0.5 3.4 6.3 ns 
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SN100KT5574 
OCTAL ECL·TO·TTL TRANSLATOR WITH D·TYPE 

EDGE·TRIGGERED FLlp·FLOPS AND 3·STATE OUTPUTS 

100K Compatible 

ECL Clock and TTL Control Inputs 

Flow-Through Architecture Optimizes PCB 
Layout 

Center Pin Vee. VEE. and GND 
Configurations Minimize High-Speed 
Switching Noise 

Package Options Include "Small Outline" 
Packages and Standard Plastic DIPs 

D34 1 JANUARY 199G-REVISED OCTOBER 

OW OR NT PACKAGE 
(TOP VIEW) 

10 1 
20 
30 

Vee 
GNO 
GNO 7 
GNO 

50 
60 

10 
20 
30 
40 
OE(TrL) 

VEE 
GNO 
CLK(ECL) 
50 
60 

descriptIon 70 
80 

70 
80 

This octal ECl-to-TTl translator is designed to 
provide efficient translation between a 100K ECl 
signal environment and a TTL signal environment. 
This device is designed specifically to improve the performance and density of ECl-to-TTL CPU/bus-oriented 
functions such as memory-address drivers, clock drivers, and bus-oriented receivers and transmitters. 

The eight flip-flops of the SN1 OOKT5574 are edge-triggered D-type flip-flops. On the positive transition of the 
clock, the Q outputs are set to the logic levels that were set up at the D inputs. 

A buffered output-enable input (OE) 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 third state and increased drive provide the capability to drive 
bus lines without need for interface or pullup components. 

The output-enable input OE does not affect the internal operations of the flip-flops. Old data can be retained 
or new data can be entered while the outputs are off. 

The SN100KT5574 is characterized for operation from O°C to 85°C. 

FUNCTION TABLE 

INPUTS 
OUTPUT 

(TTL) 

OE CLK 0 Q 

L t L L 

L t H H 

L L X 0 0 

H X X Z 

PRODUCTION DATA documenll cont,1n Information current • of 
publlclllon dllt. Proctudl conform to .,e_lllane per lite Itrlltl of TIXII 
Instruments ItIndard WlITI!'fY. Production procHling dOli nol 
necnurly Include teltlng of all p.,meters. TEXAS ..If 

INSTRUMENTS 

Copyrlg.ht @ 1990. Texas Instruments Incorporated 
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logic symbolt 
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20 

3D 

40 

50 

60 

70 

80 

17 

20 

24 

23 

22 

21 

16 

15 

14 

13 

"- EN 

-, 
10 

EClJTTl rCI 

r 
EClJTTl "V 

SN100KT5574 
OCTAL ECl-TO-TTl TRANSLATOR WITH D-TYPE 

EDGE-TRIGGERED FLIP-FLOPS AND 3-STATE OUTPUTS 
03418. JANUARY 199G-REVISEO OCTOBER 1990 

logic diagram (positive logic) 

20 
OE 

CLK 

1 24 lQ 10 
2 

2Q 
3 

4 
3Q 2Q 

20 
23 

4Q 
9 

10 

5Q 
3Q 

3D 
22 

6Q 
11 

7Q 
12 8Q 40 

21 

tThis symbol is in accordance with ANSI/lEEE Std 91-1984 and 
lEe Publication 617-12. 16 

50 ---t-.=~~ 
5Q 

15 
60 ---t....::!:::!.!!::.J 

70 14 

80 13 
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SN100KT5574 
OCTAL ECl-TO-TTl TRANSLATOR WITH D-TYPE 
EDGE· TRIGGERED FLIP-FLOPS AND 3-STATE OUTPUTS 
0341 B. JANUARY 199G-REVISEO OCTOBER 1990 

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

Supply voltage range, Vee ...................................•...•.•.•.............. - 0.5 V to 7 V 
Supply voltage range, VEE .................................•..........•............... - 8 V to 0 V 
Input voltage range: TIL (see Note 1) ........•.....................•................. -1.2Vt07V 

ECl ....................................•..•....•................ VEE to 0 V 
Voltage applied to any output in the disabled or power-off state ...•.................... - 0.5 V to 5.5 V 
Voltage applied to any output in the high state ..................•...•................. - 0.5 V to Vee 
Input current range, TIL ..................................................•...... - 30 mA to 5 mA 
Current into any output in the low state ...........•......................................... 96 mA 
Operating free-air temperature range .................................................. O°C to 85°C 
Storage temperature range ....................................................•.. - 65°C to 150°C 

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

NOTE 1: The TTL input voltage ratings may be exceeded provided the input current ratings are observed. 

recommended operating conditions 
MIN NOM MAX UNIT 

VCC TTL supply voltage 4.5 5 5.5 V 

VEE ECL supply voltage -4.2 -4.5 -4.8 V 

VIH TTL high-level input voltage 2 V 

VIL TTL low-level input voltage 0.8 V 

11K TTL input clamp current -18 mA 

VIH ECL high-level input voltage; -1150 -840 mV 

VIL ECL low-level input voltage; -1810 -1490 mV 

IOH High-level output current -15 rnA 

IOL Low-level output current 48 mA 

TA Operating temperature range 0 85 'c 
; The algebraiC convention. In which the least posttlve (most negative) value IS deSignated minimum, IS used In thiS data sheet for logiC levels only. 
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SN100KT5574 
OCTAL ECl-TO-TTl TRANSLATOR WITH D-TYPE 

EDGE-TRIGGERED FLIP-FLOPS AND 3-STATE OUTPUTS 
03418. JANUARY 1990-REVISEO OCTOBER 1990 

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

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VIK I OE only VCC=4.5V. VEE=-4.2V. 11=-18mA -1.2 V 

VOH 
VCC= 4.5V. VEE =-4.5V± 0.3 V. IOH=-3mA 2.4 3.3 

VCC=4.5V. VEE=-4.5V± 0.3 V. IOH=-15mA 2 3.1 
V 

VOL VCC= 4.5V. VEE=-4.5V± 0.3 V. 10l = 48 mA 0.38 0.55 V 

II OE only VCC= 5.5V. VEE=-4.8V. VI=7V 0.1 mA 

IIH OEonly VCC=5.5V. VEE=-4.8V. VI=2.7V 20 (lA 

III OEonly VCC=5.5V. VEE=-4.8V. VI =0.5V -0.5 mA 

IIH Data inputs and ClK VCC=5.5V. VEE =-4.BV. VIH=-B40mV 350 (lA 

III Data inputs and ClK VCC= 5.5V. VEE=-4.8V. Vll=-1810mV 0.50 (lA 

10ZH Vcc= 5.5V. VEE=-4.8V. VO=2.7V 50 (lA 

10Zl VCC= 5.5V. VEE =-4.BV. VO=0.5V -50 (lA 

10S* VCC= 5.5V. VEE =-4.BV. VO=OV -100 -225 mA 

ICCH VCC=5.5V. VEE=-4.8V 66 95 mA 

ICCl VCC=5.5V. VEE=-4.8V 76 110 mA 

ICCZ VCC= 5.5V. VEE =-4.8V 74 106 mA 

lEE Vcc= 5.5V. VEE=-4.8V -43 -61 mA 

Ci VCC=5.5V. VEE=-4.5V 5 pF 

Co VCC=5.5V. VEE=-4.5V 7 pF 

t All tYPical values are at VCC = 5 V. VEE = - 4.5 V. TA = 25'C. 
* Not more than one output should be tested at a time. and the duration of the test should not exceed 10 ms. 

timing requirements 
Vcc = 4.5 V to 5.5 V, 

VEE=-4.2Vto-4.8V, 

TA = MIN to MAX§ UNIT 

MIN MAX 

ClKhigh 4 
tw Pulse duration 

ClKlow 4 ns 

Data high 1 
th Hold time alter CLKt 

Data low 1 ns 

tsu Setup time before ClK t 
Data high 1 

Data low 1 
ns 

.. .. .. 
§ For conditions shown as MIN or MAX. use the appropriate value specn,ed under recommended operating conditions . 
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SN100KT5574 
OCTAL ECL·TO·TTL TRANSLATOR WITH D·TYPE 
EDGE· TRIGGERED FLlP·FLOPS AND 3-STATE OUTPUTS 
0341 S, JANUARY 199O-REVISED OCTOBER 1990 

switching characteristics over recommended ranges of operating free-air temperature and supply 
voltage (see Note 2) 

FROM TO 
PARAMETER (INPUT) (OUTPUT) 

fmax 
tPLH 

tPHl 
elK Q 

tpZH 
OE 

tpZl 
Q 

tpHZ 
OE 

tpLZ 
Q 

t All typical values are at Vee = 5 V, VEE = - 4.5 V, TA = 25'C. 
NOTE 2: load circuit and voltage waveforms are shown In Section 1. 
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CL = 50 pF, 

R1 = 500 g, 

R2=500g UNIT 

MIN TYPT MAX 

200 300 MHz 

2.3 4.1 7 

2.9 4.6 7.4 
ns 

1.9 3.6 6.3 

2.7 4.8 7.7 
ns 

2.1 3.9 6.1 

0.5 3.4 6.3 
ns 



• ECl and TTL Control Inputs 

SN10KHT5575, SN100KT5575 
OCTAL ECl·TO·TTl TRANSLATORS WITH D·TYPE 
TRANSPARENT LATCHES AND 3·STATE OUTPUTS 

OW OR NT PACKAGE 
(TOP VIEW) 

• Inverting Outputs lot 1 U 24 J 10 

• Flow-Through Architecture Optimizes PCB 
Layout 

2~~ 
3Q 

40 

2 23 ] 20 

3 22 30 

4 21 40 
• Center-Pin Vee. VEE. and GND 

Configuration Minimizes High-Speed 
Switching Noise 

Vee 
GNO 
GNO 

5 
6 

7 

20 OE (TTl) 
19 VEE 
18 GNO 

• Package Options Include "Small Outline" 
Packages and Standard Plastic 300-mll 
DIPs 

description 

GNO 
50 
60 
70 
80 

8 
9 
10 
11 
12 

17 lE (Eel) 
16 50 

15 60 

14 70 

13 80 

The SN1 OKHT5575 and SN1 OOKT5575 are octal ECl-to-TIL inverting translators designed to provide efficient 
translation between 1 OKH or 1 OOK ECl signal environments, respectively, and a TIL signal environment. These 
devices are designed specifically to improve the performance and density of ECl-to-TIl CPU/bus-oriented 
functions such as memory address drivers, clock drivers, receivers, and transmitters. 

The eight latches of the '5575 are transparent Ootype latches. WhEln latch enable (lE) is high, the Q outputs 
follow the complements of the data (0) inputs. When lE is taken low, the Q outputs are latched at the inverse 
of the levels that were set up at the 0 inputs. 

A buffered output-enable input (OE) 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 give the device the capability to drive 
bus lines without need for interface or pullup components. The OE input does not affect the internal operations 
ofthe latches. Old data can be retained or new data can be entered while the outputs are in the high-Impedance 
state. 

The SN10KHT5575 is compatible with 10KH ECl and is characterized for operation from O·C to 75·C. The 
SN100KT5575 is compatible with 1 OOK ECl and is characterized for operation from O·C to a5·C. 

FUNCTION TABLE 

INPUTS OUTPUT 
(TTL) 

OE LE 0 Q 

L L L H 

L L H L 

L H X 00 

H X X Z 

TEXAS ,If 
INSIRUMENlS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75285 

Copyright © 1990. Texas Instruments Incorporated 

7-61 



SN10KHT5575,SN100KT5575 
OCTAL ECl·TO·TTl TRANSLATORS WITH D·TYPE 
TRANSPARENT LATCHES AND 3·STATE OUTPUTS 
03602. JULY 1990 

logic symbolt logic diagram (positive logic) 

20 
LE OE 

OE 
LE 

10 10 
24 

20 20 10 

3D 30 

40 40 23 
50 50 20 ECLJTTL 

60 6Q 
70 70 22 

3D ECLJTTL 
80 80 

21 
t This symbol is In accordance with ANSI/I Egg Std 91-1984 and 40 ECLJTTL 

IgC Publication 617-12. 
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SN10KHT5576, SN100KT5576 
OCTAL ECl·TO·TTl TRANSLATORS WITH D·TYPE 

EDGE·TRIGGERED FLlp·FlOPS WITH 3·STATE OUTPUTS 

ECl and TTL Control Inputs 
DW OR NT PACKAGE 

{TOP VIEW) 

Flow-Through Architecture Optimizes PCB 
Layout fQ 1 24 10 

20 23 20 
Center-Pin Vee. VEE. and GND 30 22 3D 
Configuration Minimizes High-Speed 40 4 21 40 
Switching Noise Vee 20 OE(TIL) 

Package Options Include "Small Outline" GNO 19 VEE 

Packages and Standard Plastic 300-mll 
GNO 18 GNO 

DIPs 
GNO 17 CLK(ECL) 

50 9 16 50 

description 60 15 60 
70 70 11 14 

The SN10KHT5576 and SN100KT5576 are octal 80 13 80 
ECl-to-TIl inverting translators designed to 
provide efficient translation between an ECl 
signal environment and a TIL signal environment. 
These devices are designed specifically to improve the performance and density of ECl-to-TTl 
CPU/bus-oriented functions such as memory address drivers, clock drivers, receivers, and transmitters. 

The eight flip-flops of the '5576 are edge-triggered D-type flip-flops. On the positive transition of the clock, the 
Q outputs take on the complement of the logic levels that were set up at the D inputs. A buffered output-enable 
input (OE) 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 give the device the capability to drive bus lines without need for 
interface or pull up components. The OE input does not affect the internal operations of the flip-flops. Old data 
can be retained or new data can be entered while the outputs are in the high-impedance state. 

The SN10KHT5576 is compatibie with 10KH ECl and is characterized for operation from O·C to 75·C. The 
SN100KT557£ is compatible with 1 OOK ECl and is characterized for operation from O·C to 85·C. 

PRODUCT PREVIEW doeum,nta contain InIormIUon an produoll til lite 
formative or dealtn pII ... 01 dlYlloplMnt. Cbll'ICItrIIIfc dill and other 

:C:::::::.:::r.:~ Jr."':lm:::.."...,.. tilt light to 

FUNCTION TABLE 

INPUTS OUTPUT 
(TTl) 

OE elK D Q 
L t L H 

L t H L 

L L X 00 
H X X Z 
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SN10KHT5576, SN100KT5576 
OCTAL ECl· TO· TTL TRANSLATORS WITH D~TYPE 
EDGE·TRIGGERED Fllp·FlOPS WITH 3·STATE OUTPUTS 
03603, JULY 1990 

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

40 21 ECL/TTL 

_~16~-1~~}-__ ~ 50 ECL/TTL 

60 ...!!15~-iE~C~L/TT~L}---H 

70 14 ECL/TTL 

80 13 ECL/TTL 
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SN10KHT5578 
OCTAL TTL-TO-ECL TRANSLATOR WITH D-TYPE 

EDGE-TRIGGERED FLIP-FLOPS AND OUTPUT ENABLE 

10KH Compatible 

TTL Clock and ECl Control Inputs 

Noninverting Outputs 

Flow-Through Architecture Optimizes PCB 
layout 

Center Pin Vee, VEE, and GND 
Configurations Minimize High-Speed 
Switching Noise 

Package Options Include "Small Outline" 
Packages and Standard Plastic DIPs 

ESD Protection Exceeds 2000 V Per 
Mll-STD-BB3C, Method 3015 

1990 

ow OR NT PACKAGE 

(TOP VIEW) 

1Q 24 10 
2Q 23 20 
3Q 3 22 30 

21 40 
GND 20 OE(ECl) 

GNO 19 Vee 
GNO 18 VEE 
GND 17 ClK(TIL) 

50 
6Q 60 
7Q 7D 
SQ SO 

description FUNCTION TABLE 

INPUTS OUTPUT 
(ECl) 

This octal TIl-to-ECl translator is designed to 
provide efficient translation between a TTL signal 
environment and a 1 DKH EClsignal environment. 
This device is designed specifically to improve 
the performance and density of TTl-to-ECl 
CPU/bus-oriented functions such as memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. 

OE ClK 0 Q 

The eightflip-flops ofthe '557B are edge-triggered 
D-type flip-flops. On the positive transition of the 
clock, the Q outputs are set to the logic levels that 
were set up at the D inputs. 

The output-control input OE does not affect the 
internal operations of the flip-flops. Old data can 
be retained or new data can be entered while the 
outputs are off. 

The SN1 DKHT5578 is characterized for operation 
from DOC to 75°C. 

l 

L 

L 

H 

logiC symbolt 

ClK 

10 

20 

3D 

40 

50 

60 

70 

80 

17 

20 .... 

24 

23 

22 

21 

16 

15 

14 

13 

t L L 

t H H 

l X 00 

X X l 

TTLJECl j> C1 

EN 

"] 

10 TTLJECl 
.r 

1 

2 

3 

4 

9 

10 

11 

12 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

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

PRODUCTION DATA documents contain Information current 

~:.~~~::'~'~,Bf~~~:~:i:~~~r.s.~:~:: :~=~=::.r:~ 
processing does not necessarily Include testing of all 
parameters. 
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SN10KHT5578 
OCTAL TTl·TO·ECl TRANSLATOR WITH D·TYPE 
EDGE· TRIGGERED Fllp·FlOPS AND OUTPUT ENABLE 
03484, APRIL 1990 

logic diagram (positive logic) 

OE 

ClK 

1 1Q 
24 

10 TTLJECl 

2 
23 2Q 

20 TTLJECl 

3 3Q 
3D 

22 
TTLJECl 

4 4Q 21 
40 TTLJECl 

9 
50 16 

50 TTLJECl 

15 10 8Q 
60 TTLJECl 

11 
14 7Q 

70 TTLJECl 

12 BQ 
80 

13 
TTLJECl 

absolute maximum ratings over operating ambient temperature range (unless otherwise noted)t 
Supply voltage range, Vee ,"","',"""', .... " ...... , ..... ,., ............. ,..... - 0.5 V to 7 V 
Supply voltage range, VEE .,., .. , .... , .. , .. " .... , ..... , .............................. - 8 V to 0 V 
Input voltage range (TTl) (see Note 1) ................... , ........... , .. , ............ -1,2 V to 7 V 
Input voltage range (ECl) ... , ............................ ' .. , ....... , ..... ,., ..... " .. , VEE to 0 V 
Input current range (TTl) .................................... ,................... - 30 mA to 5 mA 
Current out of any ·output ..... , ............................................. , ........... ,. 50 mA 
Operating ambient temperature range , .. , ..... , ........... , ...... ,.................... O·C to 75·C 
Storage temperature range ........... , ............. , .... , ... ,.,., .. ', .. ' ... , .. ,'. - 65·C to 150·C 

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

NOTE 1: The TTL input voltage ratings may be exceeded provided the Input current ratings are observed, 

7·66 
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SN10KHT5578 
OCTAL TTl-TO-ECl TRANSLATOR WITH D-TYPE 

EDGE-TRIGGERED FLIP-FLOPS AND OUTPUT ENABLE 
03484, APRIL 1990 

recommended operating conditions 

MIN NOM MAX UNIT 

VCC TTL supply voltage 4,S S S,S V 

VEE ECl supply voltage -4,94 -S,2 -S,46 V 

VIH TTL high-level input voltage 2 V 

I O·C -1170 -840 mV 

VIH ECl high-level input voltage t I 2S·C -1130 -810 mV 

I 7S·C -1070 -73S mV 

Vil TTL low-level input voltage 0,8 V 

I O·C -19S0 -1480 mV 

Vil ECl low-level input voltage t I 2S·C -19S0 -1480 mV 

I 7S·C -19S0 -14S0 mV 

11K TTL input clamp current -18 rnA 

TA Operating ambient temperature (see Note 2) 0 7S ·C 

electrical characteristics over recommended operating ambient temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS MIN TVpJ MAX UNIT 

VIK D inputs and ClK VCC=4,SV, VEE = - 4,94 V, 11=-18mA -1,2 V 

II D inputs and ClK VCC = S,SV, VEE = - S.46 V, VI =7V 0,1 rnA 

IIH D inputs and ClK VCC = S,SV, VEE = - S.46 V, VI = 2,7V 20 JlA 
III D inputs and ClK VCc=S,SV, VEE = - S.46 V, VI=O,SV -O,S rnA 

VCc=S,SV, VEE = - S.46 V, VI=-840V O·C 3S0 

IIH OE only VCC=S,SV, VEE = - S.46 V, VI=-810V 2S·C 3S0 JlA 
VCC = S,SV, VEE=-S,46V, VI =-73SV 7S·C 350 

O·C 0,5 

III OEonly VCC = S,SV, VEE = - S.46 V, VI=-19S0V 2S·C 0,5 JlA 
7S·C O,S 

O·C -1020 -840 

VOHt VCC=4,SV, VEE =-S,2V ±S%, See Note 3 2S·C ~980 -810 mV 

7S·C -920 -73S 

O·C -19S0 -1630 

VOlt VCC = 4,SV, VEE =-S,2 V ± S%, See Note 3 2S·C -19S0 -1630 mV 

7S·C -19S0 -1600 

ICCH VCC = S,SV, VEE=-S.46V 17,S 2S rnA 

ICCl VCC=S,SV, VEE=-S.46V 1S 22 rnA 

lEE VCC=S,SV, VEE=-S.46V -104 -149 rnA 

Ci VCC=SV, VEE=-S,2V, f=10MHz 4 pF 

t The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic levels only, * All typical values are atVcc = S V, VEE =-S,2V, TA = 2S·C, 
NOTES: 2, Each 10KH series circutt has been designed to meet the dc specifications shown in the electrical characteristics table after thermal 

equilibrium has been established, The circuit is in a test socket or mounted on a printed circuit board, and transverse air flow greater 
than SOO linear fIImin is maintained, 

3, Outputs are terminated through a 50-0 resistor to - 2 V, 
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SN10KHT5578 
OCTAL TTl-TO-ECl TRANSLATOR WITH D-TYPE 
EDGE-TRIGGERED FLIP-FLOPS AND OUTPUT ENABLE 
D3484, APRIL 1990 

timing requirements 

fclock Clock frequency 

tw Pulse duration, ClK 
High 

low 

tsu Setup time, data before ClK! 
High 

low 

High 
th Hold time, data after ClK! 

Low 

Vcc = 4.5 V to 5.5 V, 

VEE = - 4.94 V to - 5.46 V, 
UNIT 

TA = MIN to MAXt 

MIN MAX 

0 180 MHz 

4 

4 
ns 

1.5 

2.5 
ns 

1 

1 
ns 

switching characteristics over recommended ranges of supply voltage and operating ambient 
temperature (see Note 4) 

FROM TO 
TYP* PARAMETER 

(INPUT) (OUTPUT) 
MIN 

fmax 180 

tpLH 0.8 
ClK Q 

tpHL 0.8 

tplH 
OE 

0.5 
Q 

tpHl 0.5 

tr y 

tf y 
.. .. t For condllions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions . 

t All typical values are at VCC = 5 V, VEE = - 5.2 V, TA = 25'C. 
NOTE 4: Load circuit and voltage waveforms are shown in Section 1. 
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ns 
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SN100KT5578 
OCTAL TTl-TO-ECl TRANSLATOR WITH D-TYPE 

EDGE-TRIGGERED FLIP-FLOPS AND OUTPUT ENABLE 

1 OOK Compatible 

TTL Clock and ECl Control Inputs 

Noninvertlng Outputs 

Flow-Through Architecture Optimizes PCB 
Layout 

Center Pin Vee, VEE, and GND 
Configurations Minimize High-Speed 
Switching Noise 

Package Options Include "Small Outline" 
Packages and Standard Plastic DIPs 

ESD Protection Exceeds 2000 V Per 
Mll-STD-883C, Method 3015 

OCTOBER 1990 

DW OR NT PACKAGE 

(TOP VIEW) 

lQ lD 

2Q 2D 

3Q 3 3D 

4D 

GND OE(ECL) 
GND Vce 
GND VEE 
GND CLK(TTL) 

5D 

6D 

7Q 7D 

8Q 8D 

description Function Table 

This octal TTl-to-ECl translator is designed to 
provide efficient translation between a TTL signal 
envtronment and a 1 OOK ECl signal environment. 
This device is designed specifically to improve 
the performance and density of TTl-to-ECI,.. 
CPU/bus-oriented functions such as memory
address drivers,clock drivers, and bus-oriented 
receivers and transmitters. 

INPUTS 

OE ClK D 

L t L 

L t H 

L L X 

H X X 

OUTPUT 
(ECl) 

Q 

L 

H 

00 
L 

The eight flip-flops ofthe '5578 are edge-triggered 
D-type flip-flops. On the positive transition of the 
clock, the Q outputs are set to the logic levels that 
were set up at the D inputs. 

logic symbolt 

The output-control input OE does not affect the 
internal operations of the flip-flops. Old data can 
be retained or new data can be entered while the 
outputs are off. 

The SN1 OOKT5578 is characterized for operation 
from O°C to 85°C. 

ClK 

1D 

2D 

3D 

4D 

5D 

6D 

7D 

SD 

17 

20 " 
24 

23 

22 

21 

16 

15 

14 

13 

nUECl j>Cl 

EN , r 
lD nUECl 

1 

2 

3 

4 

9 

10 

11 

12 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

SQ 

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

PRODUCTION DATA documents comeln Information current 

f:.~~~::'~'~i=:~:t~r::!~c:·.=~:::.:~~~=~r:~ 
processing does not necessarily Include testing of ell 
parameters. 
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SN100KT5578 
OCTAL TIL·TO·ECL TRANSLATOR WITH D·TYPE 
EDGE·TRIGGERED FLlP·FLOPS AND OUTPUT ENABLE 
03485. APRIL 1990-REVISEO OCTOBER 1990 

logic diagram (positive logic) 

OE 

elK 

10 24 

20 
23 

3D 
22 

40 
21 

16 
50 

15 
60 

70 
14 

80 13 

7-70 

TTLJEel 

TTLJEel 

TTLJEel 

TTLJEel 

TTLJEel 

TTLJEel 

TTLJEel 

TTLJEel 
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SN100KT5578 
OCTAL TTl-TO-ECl TRANSLATOR WITH D-TYPE 

EDGE-TRIGGERED FLIP-FLOPS AND OUTPUT ENABLE 
03485, APRIL 1990-REVISEO OCTOBER 1990 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... - O.S V to 7 V 
Supply voltage range, VEE ., ........................................................ ,. - 8 V to a V 
Input voltage range (TTl) (see Note 1) ................................... ,........... - 1.2 V to 7 V 
Input voltage range (ECl) ............................................................. VEE to a V 
Input current range (TTl) ........................................................ - 30 mA to S mA 
Current out of any output ................................................................. SO mA 
Operating ambient temperature range ................................................. O°C to 8SoC 
Storage temperature range ....................................................... - 6SoC to 1S0°C 

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

NOTE 1: The TIL input voltage ratings may be exceeded provided the input current ratings are observed. 

recommended operating conditions 

MIN NOM MAX UNIT 

VCC TIL supply voltage 4.5 5 5.5 V 

vEE ECl supply voltage -4.2 -4.5 -4.8 V 

VIH TIL high-level input voltage 2 V 

Vil TIL low-level input voltage 0.8 V 

11K TIL input clamp current -18 mA 

VIH ECl high-level input voltage~ -1165 -880 mV 

Vil ECl low-level input voltage; -1810 '-1475 mV 

TA Operating ambient temperature (see Note 2) 0 85 ·c 

electrical characteristics over recommended operating ambient temperature range (unless 
otherwise noted) (see Note 2) 

PARAMETER TEST CONDITIONS MIN TYP! MAX UNIT 

VIK o inputs and ClK VCC~4.5V, VEE~-4.2V, 11~-18mA -1.2 V 

II o inputs and ClK VCC~5.5V, VEE~-4.8V, VI~7V 0.1 rnA 

IIH o inputs and ClK VCC ~5.5V, VEE~-4.8V, VI ~ 2.7V 20 JAA 
III o inputs and ClK VCC ~ 5.5 V, VEE~-4.8V, VI ~0.5V -0.5 rnA 

IIH OEonly VCC~5.5V, VEE~-4.8V, VIH ~-880mV 350 JAA 
III OE only VCC ~ 5.5 V, VEE~-4.8V, Vll~-1810mV 0.50 JAA 
VOH; VCC ~4.5V, VEE~-4.5V~ 0.3 V, See Note 3 -1020 -880 mV 

VOl:f: VCC~4.5V, VEE ~-4.5V± 0.3 V, See Note 3 -1810 -1620 mV 

ICCH VCC ~5.5V, VEE~-4.8V 17 24 mA 

ICCl VCC~5.5V, VEE~-4.8V 14.5 21 rnA 

lEE VCC~5.5V, VEE~-4.BV -104 -149 mA 

Ci VCC~5V, VEE~-4.5V, f~10MHz 4 pF 
.. . . :f: The algebraiC convention, In which the least positive (most negative) value IS deSignated minimum, IS used In this data sheet for logiC levels only . 

§ All typical values are at VCC ~ 5 V, VEE ~ - 4.5 V, TA ~ 25·C. 
NOTES: 2. Each 1 OOKT series circuit has been designed to meet the dc specifications shown in the test table after thermal equilibrium has been 

established. The circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 linear !tImin 
is maintained. 

3. Outputs are terminated through a 50-0 resistor to - 2 V. 
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SN100KT5578 
OCTAL TTl·TO·ECl TRANSLATOR WITH D·TYPE 
EDGE· TRIGGERED FLlP·FlOPS AND OUTPUT ENABLE 
03485, APRIL 1990-REVISEO OCTOBER 1990 

timing requirements 

fclock Clock frequency 

High 
tw Pulse duration, elK 

low 

Isu Selup lime, dala before elK! 
High 

low 

High 
Ih Hold lime, dala after elK! 

low 

Vcc = 4.5 V 10 5.5 v, 
VEE=-4.2Vlo-4.8V, 

UNIT 
TA = MIN 10 MAXt 

MIN MAX 

0 180 MHz 

1.5 

2.5 
ns 

4 

4 
ns 

1 

1 
ns 

switching characteristics over recommended ranges of supply voltage and operating ambient 
temperature (see Note 4) 

FROM TO 
TYP* PARAMETER (lINPUT) (OUTPUT) 

MIN 

fmax 180 

IplH 0.8 

IpHl 
elK Q 

0.8 

IplH 
OE 

0.5 

IpHl 
Q 

0.5 

Ir y 

If y 
.. .. 

t For conditions shown as MIN or MAX, use Ihe appropriate value specified under recommended operating cond,llons . 
* All typical values are at VCC = 5 V, VEE = - 4.5 V, TA = 25·C. 
NOTE 4: Load circuil and voltage waveforms are shown in Section 1. 
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• 

• 
• 
• 
• 

Independent Asynchronous Inputs and 
Outputs 

• Empty, Full, and Half-Full Flags 

• Access Times of 25 ns With a 50-pF Load 
Low-Power Advanced CMOS Technology 

Bidirectional 
• 
• 

Data Rates From 0 to 40 MHz 

Fall-Through Time ••• 22 ns Typ 
1024 Words by 9 Bits Each 

Programmable Almost Full/Almost Empty 
Flag 

• High Output Drive for Direct Bus Interface 

FN PACKAGE 
(TOP VIEW) 

Cl<C<CDl DlCl 
C\I~OZDlDl<C<CZo~ 
«<C<I:(!l(!l(f)(f)(!l(!lDlDl 

7 6 5 4 3 2 1 44 43 42 41 40 
39 

8 38 
9 37 
10 36 
11 35 
12 34 
13 33 
14 32 
15 31 

B2 
B3 
B4 
Vee 
B5 
B6 
B7 
B8 
GND 

16 30 AF/AEB 

17 29 HFB 
1819202122232425262728 

description 

A FIFO memory is a storage device that allows data to be written into and read from its array at independent 
data rates. The 'ACT2235 is arranged as two 1024- by 9-bit FIFOs for high speed and fast access times. It 
processes data at rates from 0 to 40 MHz with access times of 25 ns in a bit-parallel format. 

The 'ACT2235 consists of bus transceiver circuits, two 1024 X 9 FIFOs, and control circuitry arranged for 
multiplexed transmission of data directly from the data bus or from the internal FIFO memories. GAB and GBA ;:: 
enable inputs are provided to control the transceiver functions. The SAB and SBA control inputs are provided W 
to select whether real-time or stored data is transferred. The circuitry used for select control eliminates the typical s: 
decoding glitch that occurs in a multiplexer during the transistion betWeen stored and real-time data. Eight W 
fundamental bus-management functions can be performed as shown on the operating modes page. a: 

PRODUCT PREVIEW documents contain information on 

r::C:r~::.~r:.~:h::.~r=.-::.== 
Texas Instruments reHrvestha rlghtto change ordl8cor\tlnue 
the •• products without notice. 
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SN74ACT2235 
1024 x 9 x 2 ASYNCHRONOUS 
FIRST-IN FIRST-OUT MEMORY 
03568, AUGUm- 199()-REVISEO OCTOBER 1990 

functional description 

Bus Lines (AO-A8, BO-B8), Data inputs and outputs for 9-bit-wide data. 

Resets (RSTA, RSTB). A reset is accomplished in each direction by taking reset inputs RSTA and RSTB low. 
This initializes the empty flagsEMPTYA and EMPTYB and the half-full flags HFA and HFB low. The full flags 
FULLA and FULLB and the almost full/almost empty flags (AF/AEA) and (AF/AEB) are initialized high. Both 
FIFOs must be reset upon power up. 

Load Clocks (LOCKA, LOCKB). Data on the A bus (AD-A8) is written into FIFO A on a low-to-high transition 
of load clock A (LOCKA). Data on the B bus (BO-B8) is written Into FIFO B on a low-to-high transition of load 
clock B (LOCKB). When the FIFOs are full, load clock signals have no effect on the data residing In memory. 

Unload Clocks (UNCKA, UNCKB). Data in FIFO A is read to the B bus (BO-B8) on a low-to-high transition of 
unload clock A (UNCKA). Data in FIFO B is read to the A bus (AO-A8) on a low-to-high transition of unload clock 
B (UNCKB). When the FIFOs are empty, unload clock signals have no effect on data residing in memory. 

G Enables (GAB, GBA). The G enables (GAB and GBA) control the transceiver output functions. When GBA 
is low, the A bus (AD-A8) is In the high-impedance state. When GAB is low, the B bus (BO-B8) is in the 
high-impedance state. 

S Control Inputs (SAB, SBA). The S control inputs (SAB and SBA) select whether real-time or stored data 
is transferred. A low level selects real-time data, and a high level selects stored data. Eight fundamental 
bus-management functions can be performed as shown in the operating modes page. 

Oefine Flag Inputs (OAF, OBF). The high-to-Iow transition of define A flag (OAF) stores the binary value on 
the A bus (AO-A8) as the almost empty/almostfull offset value for FIFO A (X). The high-to-Iow transition of define 
B flag (OBF) stores the binary value of the B bus (BO-B8) as the almost full/almost empty offset value for FIFO 
B (Y). 

Empty Flags (EMPTYA, EMPTYB). The empty flags (EMPTYA and EMPTYB) are low when their 
corresponding memories are empty and high when they are not empty. 

Full Flags (FULLA, FULLB). The full flags FULLA and FULLB are low when their corresponding memories 
are full and high when they are not full. 

Half-Full Flags (HFA, HFB). The half-full flags (HFA and HFB) are high.when their corresponding memories 
contain 512 or more words and low when they contain 511 or less words. 

Almost Full/Almost Empty flags (AF/AEA), (AF/AEB). The almost fulValmost empty A flag (AF/AEA). is 
defined by the almost fulValmost empty offset value for FIFO A (X). The AF/AEA flag is high when FIFO A 
contains X or less words or 1024 minus X words. The AF/AEA flag is low when FIFO A contains between X plus 
1 or 1023 minus X words. The operation ofthe almostfull/almost empty B flag (AF/AEB) is the same asAF/AEA 
for FIFO B. 

;g Programming Procedure for AF/AEA 
The almostfull/almost empty flags (AF/AEA and AF/AEB) are programmed during each reset cycle. The almost o full/almost empty offset value for FIFO A (X) and for FIFO B (Y) are either a user-defined value or the default 

C values of X = 256 and Y = 256. Below are Instructions to program AF/AEA using both methods. AF/AEB is 
c: programmed in the same manner for FIFO B. 

~ User Defined X 
Step 1: Take OAF from high to low. This stores AO thru A8 as X. 

"tI Step 2: If RSTA is not already low, take RSTA low. 
:D Step 3: With OAF held low, take RSTA high. This defines the AF/AEA flag using X. !;2 Step 4: To retain the current offset for the next reset, keep OAF low. 

- OefaultX 

~ ____ li.o_re.d.ef.in.e.t.h.e.A.F./A.E_fla.g.u.s.in.g.t.h.e.d.ef.a.u.lt.va.l.ue_of.X_=.2.5.6., h.O.ld_O.A.F.h.19.h.d.u.ri.n.g.th.e.r.e.se.t.cy.c.I.e._ 
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SN74ACT2235 
1024 x 9 x 2 ASYNCHRONOUS 
FIRST·IN FIRST·OUT MEMORY 

03568. AUGUST 199O-REVISEO OCTOBER 1990 

23 
RESET B 1".-'1.L..-__ _ 

24 
OEF B FLAG 1".-'1:L-__ _ 

28 

19 

27 

20 

LOCKB <1---+-
UNCKB </---+-

FULLB P---

EMPTYB f'>-----

RSTB 

OBF 

LOCKB 

UNCKB 

FULLB 

EMPTYB 
30 

AF/AEB -'-''-----I ALMOST FULU ALMOST FULU 1----'-'-
ALMOST EMPTY A ALMOST EMPTY B 

., r 

-----10 2'i7 
41 

1'i7 01---- BO 
40 

B1 
39 

B2 
38 

B3 
37 

B4 
35 

B5 
34 

B6 
33 

B7 
32 

B8 8 8 

t This symbol is in accordance with ANSI/IEEE Sid 91-1984. 

~ 
~ 
a: 
D. 

tl 
::) 
c o 
a: _________________________________________________ D. 
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logic diagram (positive logic) 

SAB 

SBA 

AF/AEB 

EMPTYB 

UNCKB 

Ilo 
I'-.. --

1 n ---

GBA ~~ I 
I-r I I 

L 1~ Channels __ ...J 

GAB 

RSTA 

OAF 

FULLA 
LOCKA 

AO 

To Other Channels 

ct> I 
FIFO A 

1024x9 

"I r 
0 Q 

ct> 
FIFOB 

1024x9 

., r 
Q 0 

I!~ I I I 
L --- 1 of 9 Channels ...J -----

To Other Channels 

RSTB 

OBF 

FiJiIB 
LOCKB 

BO 

AF/AEA 

EMPTYA 

UNCKA 

~-----------------------------------------lExAs.Jf 
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operating modes 

BUSA 

SAB SBA 

L X 

BUSA 

SAB SBA 

X L 

BUSA 

SAB SBA 

H X 

BUSA 

SAB SBA 

X H 

GAB 

H 

GAB 

L 

GAB 

H 

GAB 

L 

GBA 

L 

GBA 

H 

GBA 

L 

GBA 

H 

BUSB BUSA 

SN74ACT2235 
1024 x 9 x 2 ASYNCHRONOUS 
FIRST·IN FIRST·OUT MEMORY 

03568, AUGUST 1990-REVISEO OCTOBER 1990 

SAB SBA 

X X 

GAB 

L 

GBA 

L 

BUSB 

BUSB BUSA .1111 •••••• BUSB 

SAB SBA 

H L 

BUS B BUSA 

SAB SBA 

L H 

BUSA 

SAB SBA 

H H 

TEXAS ." 
INSTRUMENTS 

GAB 

H 

GAB 

H 

GAB 

H 

GBA 

H 

GBA 

H 

GBA 

H 

BUSB 

BUSB 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 8-7 

~ -[ij 
IX a. 
t; 
::l 
Q 
0 
IX a. 



M31A3Hd .LOnaOHd 
:l: • 

2l I 
!!l 
0 

iZ-
i~i I 

,; f I i1!fI1 

~~. 

I I 

timing diagram 
FIFO A TIMING DIAGRAMt 

RSTA -.J u-
OAF 

LOCKA 

AO-A8 

UNCKA 

00-Q8 

EMPTYA 

FULLA 

HFA 

AF/AEA 

SET FLAG TO EMPTY + 256/ 
FULL-256 (DEFAULT) 

EMPTY HALF 
+256 FULL 

t Operation of FIFO B is identical to that of FIFO A 

FULL FULL 
-256 

* Last valid data stays on outputs when FIFO goes empty due to a read. 

FULL 
-256 

HALF 
FULL 

EMPTY 
+256 

EMPTY 

I I 
I I 

SET FLAG TO 
EMPTY+X/ 
FULL-X 

LOAD 'X'INTO 
FLAG REGISTER 
(O"X"511) 

c"11 -- 0 i:a2 Z 
·00l:I0 ...... 
~~X 0l:Io 
Gl..!.. l> c:zco 0 
~ -I 
~"11 X N 
:B-N N 
~;:a l> W 

~~~UI 
gjOz cc:o 
o~::c 

a== :%I 
~mO :!== z ceOO 
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CONTROL 

SBA SAB 

L L 

H L 

L H 

H H 

ENABLE 

GBA GAB 

H H 

H L 

L H 

L L 

SN74ACT2235 
1024 x 9 x 2 ASYNCHRONOUS 
FIRST·IN FIRST ·OUT MEMORY 

03568. AUOOST 199G-REVISEO OCTOBER 1990 

SELECT MODE CONTROL TABLE 

OPERATION 

ABu8 BBus 

Real Time B to A Bus Real Time A to B Bus 

FIFO B to A Bus Real Time A to B Bus 

Real Time B to A Bus FIFO A to B Bus 

FIFO B to A Bus FIFO A to B Bus 

OUTPUT ENABLE CONTROL TABLE 

OPERATION 

A Bus BBu8 

A Bus Enabled B Bus Enabled 

A Bus Enabled Isolation/Input to B Bus 

Isolation/Input to A Bus B Bus Enabled 

lsolation/lnput to A Bus Isolation/lnp~ut to B Bus 

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

Supply voltage range, Vee .......................................................... - 0.5 V to 7 V 
Input voltage: Control inputs ................................................................. 7 V 

I/O ports .................................................................... 5.5 V 
Voltage applied to a disabled 3-state output .................................................. 5.5 V 
Operating free-air temperature range .......•.......................................... O·C to 70·C 
Storage temperature range ....................................................... - 65·C to 150·C 

t Stresses beyond those listed under 'absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other condttions beyond those Indicated under 'recommended operating condRions· Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliabiltty. 
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03568, AUGUSl I 99O-REVISEO OCTOBER 1990 

recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

IOH High-level output current 
Aor B ports 

Status flags 

IOL Low-level output current 
AorB ports 

Status flags 

fclock Clock frequency 
LOCKA or LOCKB 

UNCKA or UNCKB 

RSTA or RSTB low 

LOCKA or LOCKB 

tw Pulse duration 

UNCKA or UNCKB 

OAF or OBF high 

Data before LOCKA or LOCKB! 

Define AF/AE: 00-08 before OAF or DBF j 

tsu' Setup time DefineAF/AE: OAForDBFj before RSTAor RSTB! 

high 

low 

high 

low 

Define AF/AE (Default): OAF or OBF high before RSTA or RSTB! 

RSTA or RSTB inactive (high) before LOCKA or LDCKB! 

Data after LOCKA or LDCKB! 

Define AF/AE: 00-08 after OAF or DBF j 

th Hold time Define AF/AE: OAF or DBF low after RSTA or RSTB! 

Define AF/AE (Default): OAF or OBF high after RSTA or RSTB! 

RSTA or RSTB Inactive (high) after LOCKA or LOCKB! 

TA Operating free-air temperature 

MIN NOM MAX UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

-8 

-8 
rnA 

16 

8 
rnA 

0 40 

0 40 
MHz 

ns 

ns 

ns 

0 70 "C 

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

PARAMETER TEST CONDITIONS 

VOH High-level output voHage VCC=4.5V, IOH=-8mA 

VOL Low-level output voltage VCC=4.SV, IOL=16mA 

II Input current VCC = 5.SV, VI =VccorOV 

IOZ High-impedance-state output current VCC = 5.SV, Vo =VCC orOV 

ICC1; Supply current fclock = 25 MHz9 

ICC2; Standby current LOCKA or LOCKB = VIH, VI = VIH or VIL 

ICC3; Power down current VI =VCC-0.2VorOV 

Ci Input capacnance VI=OV, f=1 MHz 

Co Output capacitance VO=OV, f=1 MHz 

t All typICal values are at VCC = 5 V, TA = 25"C. * ICC tested wnh outputs open. 
§ For frequencies greater than 2S MHz, ICC = 200 rnA + (6 rnA • [f - 25]). 

MIN TYPT MAX UNIT 

2.4 V 

O.S V 

",S !lA 
",S !lA 

200 230 rnA 

20 25 rnA 

400 !lA 
4 pF 

8 pF 

~----------------------------------------
8-.10 
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SN74ACT2235 
1024 x 9 x 2 ASYNCHRONOUS 
FIRST·IN FIRST·OUT MEMORY 

03568, AU<ruST 1991}-REVISEO OCTOBER 1990 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

CL= 50 pF, 

FROM TO RL= 500 0, 
PARAMETER 

TA = MIN to MAXt (INPUn (OUTPUn 

ACT2235-XX ACT2235-35 ACT2235-2B.5 

MIN TYP* MAX MIN MAX MIN 

LOCK 40 
fmax UNCK 40 

tpd LOCKA!, LOCKB! B,A 22 

tpd UNCKA!, UNCKB! B,A 20 

tpLH LOCKA!, LOCKB! EMPTYA, EMPTYB 12 

tpHL UNCKA!, UNCKB! EMPTYA, EMPTYB 12 

tpHL RSTA!, RSTB~ EMPTYA, EMPTYB 12 

tPHL LOCKA! , LOCKB! FULLA, FULLB 12 

tpLH UNCKAl, UNCKB! FULLA, FULLB 12 

tpLH RSTM, RSTB~ FULLA, FULLB 15 

tpLH RSTM, RSTB~ AF/AEA, AF/AEB 

tpLH LOCKA!, LOCKB! HFA,HFB 

tpHL UNCKA!, UNCKB! HFA, HFB 

tpHL RSTM, RSTB~ HFA, HFB 

tpd SAB,SBA§ B,A 11 

ted A,B B,A B 

tpd LOCKAl, LOCKB! AF/AEA, AF/AEB 6 

tpd UNCKAt, UNCKB! AF/AEA, AF/AEB 5 

ten GBA, GAB A,B 6 

tdis GBA,GAB A,B 5 
.. t For condlltons shown as MIN or MAX, use the appropriate value specified under recommended operating condrtions . * All typical values are at 5 V, TA = 25'C. 

§ These parameters are measured with the intemal output state of the storage register opposite to that of the bus input. 
NOTE 1: Load circuit and vottage waveforms are shown in Section 1. 
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ns 

ns 
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SN74ACT7801 
1024 x 18 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 

APRIL 1990 

Independent Asynchronous Inputs and • Input Ready, Output Ready, and Half Full 
Outputs Flags 

1024 Words by 18 Bits Each • Cascadable In' Word Width and/or Word 

Read and Write Operations Can Be 
Depth 

Synchronized to Independent System • Fast Access Times of 15 ns With a 50-pF 
Clocks Load 

Programmable Almost Full/Almost Empty • High Output Drive for Direct Bus Interface 
Flag • 3-State Q Outputs 

FNPACKAGE 
(TOP VIEW) 

LOCOr--° :Sz ~ llii 
.,...,....,....z g~~w[30~a:O~~~~ 
OOO(!) a:a:a:oa:~(!)O~OO(!)O 

9 8 7 6 5 4 3 2 1 68 67 66 65 64 63 62 61 
10 60 

11 59 
012 12 58 Q13 
011 13 57 GNO 
010 14 56 Q12 
09 15 55 Qll 

Vee 16 54 Vee 
08 17 53 Ql0 

GNO 18 52 Q9 

19 51 GNO 
06 20 50 Q8 

21 49 Q7 

22 48 Vee 
03 23 47 Q6 

24 46 Q5 

01 25 45 GNO 
26 44 Q4 
V~~OO~~~M~~U~~~~~~ 

IU. 0 :.:: ~ C\I 0 W 0 a: -I 0 0 .~ 0 C\I <"l 0 
CZ-lZZ~CZ-~~OOZOO~ 
O(!)UWW Li:'(!) u. (!) 

![![![ C u. 
:inn:: ;;t 

J: 

description 

A FIFO memory is a storage device that allows data to be written into and read from its array at independent 
data rates. The SN74ACT7801 is a 1024 by 18-bit FIFO for high speed and fast access times. It processes data 
at rates up to 40 MHz and access times of 15 ns in a bit-parallel format. Data outputs are non inverting with respect 
to the data inputs. Expansion is easily accomplished in both word-width and word-depth. 

The SN74ACT7801 has normal input bus to output bus asynchronous operation. The special enable circuitry 
adds the ability to synchronize independent read and write (interrupts, requests) to their respective system clock. 

PRODUCTION DATA documents c:ontIin InformaUon current .. of 
publleallon dltt. Productl conform 10 specillcltiona pertfle term. ofTePI 
Instruments .lIndn wamnty. PrOduction processing don not 
fttOI ... lilylnclude tunnll of d parameters. TEXAS ." 

INSTRUMENTS 

Copyright © 1990. Texas Ins1ruments Incorporated 
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inputs 

SN74ACT7801 
1024 x 18 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORY 

03489, APRIL 1990 

Data In (00-017) - Data inputs for 18-bit wide data to be stored in the memory, Data lines 00-08 also carry the 
Almost Full/Almost Empty Offset Value (X) on a high-to-Iow transition of Define Almost Full (OAF), 

Reset (RESET) - A reset is accomplished by taking Aeset (AESET) low and generating a minimum offour Read 
Clock (RDCll<) and Write Clock (WATCll<) cycles. This ensures that the internal read and write pOinters are 
reset and that the Output Aeady flag (OA), the Half Full flag (HF), and the Input Aeady flag (IA) are low; the 
Almost Full/Almost Empty flag (AF/AE) is high. The FIFO must be reset upon power up. With the Define Almost 
Full (OAF) ata low level, a low pulse on RESET defines the AF/AE status flag using the Almost Full/Almost Empty 
Offset Value (X). where X is the value previously stored. With OAF at a high level, a low level pulse on RESET 
defines the AF/AE flag using the default value of X = 256. 

Write Enables (WRTEN1, WRTEN2) -The Write Enables (WATEN 1, WRTEN2) must be high before the rising 
edge of Write Clock (WATCll<) for a word to be written into memory. The Write Enables do not affect the storage 
of the Almost Full/Almost Empty Offset Value (X). 

Write Clock (WRTClK) - Data is written into memory on a low-to-high transition of the Write Clock (WATCll<) 
if the Input Aeady status flag (IR) and the Write Enable control signals (WATEN1, WRTEN2) are high. WATClK 
is a free running clock and functions as the synchronizing clock for all data transfers into the FIFO. The IR status 
flag is also driven synchronously with respect to the WATClK signal. 

Read Enables (ROEN1, RDEN2) - Both Read Enables (ADEN1, RDEN2) must be high before the rising edge 
of Read Clock (RDCll<) to read a word out of memory. The Aead Enables are not used to read the first word 
stored in memory. 

Read Clock (RDCll<) - Data is read out of memory on a low-to-high transition at the Aead Clock (ADCll<) input 
if the Output Ready status flag (OR), the Output Enable (OE), and the Aead Enable control signals (RDEN1, 
RDEN2) are high. ROClK is a free running clock and functions as the synchronizing clock for all data transfers 
out of the FIFO. The OR flag is also driven synchronously with respect to the RDClK signal. 

Define Almost Full (OAF) - The high-to-Iow transition of the Define Almost Full (OAF) input stores the binary 
value of Data Inputs DO-DB as the Almost Full/Almost Empty Offset Value (X). With OAF held low, a low pulse 
on the Reset (RESET) defines the Almost Full/Almost Empty flag (AF/AE) using X. 

Output Enable (OE) - Data Out (QO-Q17) and the Output Ready flag (OR) are at a high-impedance state when 
the Output Enable (OE) is low. OE must be high before the rising edge of Read Clock (RDClK) to read a word 
from memory. 

outputs 

Data Out (QO-017) - The first data word to be loaded into the FIFO is moved to the Data Out (QO-Q17) register 
on the riSing edge of the third Read Clock (RDClK) pulse to occur after the first valid write. The Read Enable 
(RDEN1, RDEN2) inputs do not affect this operation. Following data is unloaded on the rising edge of ADClK 
when RDEN1, ADEN2, and the Output Ready flag (OR) are high. 

Input Ready Flag (IR) - The Input Ready Flag (IR) is high when the FIFO is not full and low when the device 
is full. During reset, the IA flag is set low on the rising edge of the second Write Clock (WATCll<) pulse. The 
IA flag is set high on the riSing edge of the second WRTClK pulse after reset RESET goes high. After the FIFO 
is filled and IR is set low, IR is set high on the second WATClK pulse to occur after the first valid read, 

Output Ready Flag (OR) - The Output Aeady Flag (OA) is high when the FIFO is not empty and low when it 
is empty. During reset, the OA flag is set low on the rising edge ofthe third Aead Clock (RDCll<) pulse. The OR 
flag is set high on the rising edge of the third RDClK pulse to occur after the first word is written into the FIFO. 
OR is set low on the rising edge of the first RDClK pulse after the last word is read. 

Half Full Status Flag (HF) - The Half Full flag (HF) is high when the FIFO contains 513 or more words and is 
low when it contains 512 or less words. 

TEXAS .If 
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SN74ACT7801 
1024 x 18 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 

03489. APRIL 1990 

8-14 

Almost Full/Almost Empty Status Flag (AF/AE) - The Almost Full/Almost Empty flag (AF/AE) is defined by 
the Almost FulVAlmost Empty Offset Value (X). The AF/AE flag is high when the FIFO contains X + 1 or less 
words, or 1025 minus X or more words. The AF/AE flag is low when the FIFO contains between X + 2 and 
1024 minus X words. 

Programming Procedure for AF/AE-The Almost Full/Almost Elj1ptyflag (AF/AE) is programmed during each 
reset cycle. The Almost Full/Almost Empty Offset Value (X) is either a user-defined value or the default value 
of X = 256. Below are Instructions to program AF/AE using both methods. 

User-Defined X 

Step 1. Take OAF from high to low. 

Step 2. If RESET is not already low, take RESET low. 

Step 3. With OAF held low, take RESET high. This defines the AF/AE flag using X. 

Step 4. To retain the current offset for the next reset, keep OAF low. 

Default X-To redefine the AF/AE flag using the default value ofX= 256, hold OAF high during the reset cycle. 

TEXAS " INSTRUMENTS 
POST OFFICE BOX~ • DALLAS. TEXAS 75285 



logic symbolt 

SN74ACT7801 
1024 x 18 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 

RESET 1 h RESET 

~ 

FIFO 1024 X 18 
74ACT7801 

29 
WRTCLK ----I> WRTCLK IN ROY 1--__ 3_5 IR 

30 =:J WRTNl "WRTEN HALF FULL 36 HF 

WRTN2 :1 ALMOST FULIJEMPTY 33 AF/AE 

ROCLK -2---£> ROCLK OUT ROY,l '\I 66 OR 

OE L7 
4 

ROENl -:---1 
3 

ROEN2----I 

ROEN 

OAF 27 r--. ~F ALMOST FULL 

22~6 __ -i~--------------~~r __ ~38 00- 0 0 00 
25 

01---'---1 
24 

02---1 
23 

03----1 
22 

04---1 
21 

05-:---1 
20 

06----1 
19 

07----1 
17 

08---1 

09....:1..:..5 _-1 
14 

010----1 
13 

011---1 
12 

012-:---1 
11 

013----1 
10 

014---1 
9 

015-=---1 
8 

016----1 
7 

39 
~--01 

41 
~--02 

42 
1---- 03 

44 
~--04 

46 
~----'- OS 
~ __ 4.:..:.7 06 

49 
1---- 07 

50 
~--08 

~ __ 5:.::2 09 
53 

1---- 010 
55 

~-- 011 
56 

~--:..:; 012 
58 

1---- 013 
59 

~-- 014 
~ __ 6.:..:.1 015 

63 
1---- 016 

64 
017---~17~ ________________ ~21~7t_---- 017 

03489. APRIL 1990 

t This symbol is in accordance wtth ANSI/IEEE StcI 91-1984. 
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03489. APRIL 1990 

functional block diagram 

o E 

00-01 7 

K ROCL 
ROEN 
ROEN 

1 
2 

WRTCLK 
WRTEN 
WRTEN 

1 
2 

RESE 

8-16 

-

~ 

SYNCHRONOUS 
READ 

CONTROL 

SYNCHRONOUS 
WRITE 

CONTROL -

I RESET 
LOGIC 

,..... 

POINTER I I READ 

I 

WRITE I POINTER I 
I 

STATUS 
FLAG -I> LOGIC 
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timing diagram 

WRTCLK 

WRTENl 

WRTEN2 

DO- 017 

RDCLK 

RDENl 

RDEN2 

OE 

QO-Q17 INVAUD 

OR >':::""':::'<::"<<::<::"";;'i DON";: CA~E ~<;<:::'<:'<>,I 
" ' j, j, j, q, j, j'f ~ 

AF/AE ","'" D,ON'T,cARE '",_ I 
I 

, I, I, I, , I, I" 1'1 ! 
HF '\, O:0~'T.~R~ I,:"'.... I 

I i I 

IR >,' D~~~IC~R~ ":::"",:::"",:::"":;,,,,,,::<::,<::<::--,1 

Store the value of 00-08 as 'x'. Define the AF/AE flag using the value of 'X'. 

t 'X' is the binary value of DO - DB only 

Figure 1. Reset Cycle: Define AF/AE USing the Value of 'X' 
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SN74ACT7801 
1024 x 18 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORY 

03489. APRIL 1990 

timing diagram 

8·18 

WRTCLK 

w.."SS$*:""'~~"1 'I 
<:"':,,>}:ssS~ ~6!1t,¥!E',,;&."'S§%.""'S: I 

WRTEN1 

WRTEN2 

::,;;s:'S$'*')}:;"'SS$~§~<' ~~-i,~~ :>S$~&')~i&):~S7:~:<~'~:~ 00·017 

ROCLK I I 

ROEN1 '§·~···~'~S,>:,·~ 'F~1¥iE'>\~'$~'\\"~ 
ROEN2 

DE 
I I I 
I I I 

ao·a17 INVAUD 

DR ~§~'S'S'§~'I; ri?~-i:cl,R~ ;1~§\',1 
AF/AE .~<~:;rq?R; ~'I ! 

HF '. i"~b~'r'dR~ ,\~ II 
! ., .,.! ~ . 

Defina the AF/AE flag ualng 
tha default value of Xs258. 

Figure 2. Reset Cycle: Define AF/AE Using the Default 
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SN74ACT7801 
1024 x 18 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 

03489. APRIL 1990 

timing diagram 

WRTCLK 

WRTENl 

WRTEN2 

00-017 

ROCLK 

ROENl 

RDEN2 

OE 

QO-Q17 

OR 

AF/AE 

HF 

IR 

I i I I 
1 1 1 1 
1 1 1 1 

I 1 I 1 1 
I I I I I 
I I I I I 
I I I I I 

-IN"-"'UD ~~~-----'--: -W1 ......L.-: --'---: --'--: 

I 1 1 1 I 
. 1 1 1 I 

........................................................ --;1 1 1 I 
I ! I I 

1 I 

I I 
........ ------------------------------~ 1 

Figure 3. Write 
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SN74ACT7801 
1024 x 18 ASYNCHRONOUS fIRST·IN, FIRST·OUT MEMORY 

03489, APRIL 1990 

timing diagram 
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SN74ACT7801 
1024 x 18 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORY 

03489, APRIL 1990 

absolute maximum ratings over operating free·alr temperature range (unless otherwise noted)t 

Supply voltage range, Vee """'''''''''''''''''''''''''''''''''''''''''''''''''''' - 0,5 V to 7 V 
Input voltage """"""""""""""""""""""""""""""""""""""'" 7 V 
Voltage applied to a disabled 3-state output """"""""""""""""""""""""" 5,5 V 
Operating free-air temperature range """"""""""""""""""""""""" o·e to 70·e 
Storage temperature range ""","',","',,',',',""""""""""""""" - 65·e to 150·e 

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

recommended operating conditions 

ACT7801-15 ACT7801-18 ACT7801-20 
PARAMETER MIN MAX MIN MAX MIN MAX UNIT 

VCC Supply voltage 4.5 5.5 4.5 5.5 4.5 5.5 v 
VIH High-level input voltage 2 2 2 V 

VIL Low-level input voltage 0.8 0.8 0.8 v 
IOH High-level output current -8 -B -B rnA 

IOL Low-level output current t6 16 16 rnA 

fclock Clock frequency 40 35 28.5 MHz 

Data in (00-017), high or low 10 12 14 

WRTCLKhigh 7 B.5 10 

WRTCLKlow 15 15 15 

RDCLKhigh 7 B.5 10 
tw Pulse duration RDCLKlow 15 15 15 ns 

OAF high 10 10 10 

WRTEN1, WRTEN2 high or low 10 10 10 

OE, RDEN1, RDEN2 high or low 10 10 10 

Data in (00-017) before WRTCLK! 5 5 5 

WRTEN1, WRTEN2 before WRTCLK! 5 5 5 

OE, RDEN1, RDEN2 before RDCLKt 5 5 5 

Setup time 
RESET: RESET low before first WRTCLK and 

tsu RDCLK! 
7 7 7 ns 

Define AF/AE: DO-DB before DAF+ 5 5 5 

Define AF/AE: DAF+ before RESET! 7 7 7 

Define AF/AE (default): OAF high before RESET! 5 5 5 

Data in (00-017) afterWRTCLK! 1 1 1 

WRTEN1, WRTEN2 after WRTCLKt 1 1 1 

OE, RDEN1, RDEN2 after RDCLKt 1 1 1 

th Hold time 
RESET: RESET low after fourth WRTCLK and 
RDCLKt 0 0 0 ns 

Define AF/AE: DO-DB after OAF I 1 1 1 

Define AF/AE: OAF low after RESET! 0 0 0 

Define AF/AE (default): OAF high after RESET! 1 1 1 

TA Operating free-air temperature 0 70 0 70 0 70 'C 

TEXAS ." 
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SN74ACT7801 
1024 x 18 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 

03489, APRIL 1990 

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

PARAMETER TEST CONDITIONS 

VOH High-level output voltage VCC=4.5V, IOH=-BmA 

VOL LOW-level output voltage VCC=4.5V, IOL=16mA 

II Input current VCC=5.5V, VI =VccorO 

IOZ Hlgh-impedance-state output current VCC=5.5V, VO=VCcorO 

ICC1~ Supply current fclock = 25 MHz9 

ICC2; Supply current, standby WRTCLK = VIH, VI = VIH or VIL 

ICC3+ Supply current, power down VI = VCC-0.2VorO 

Ci VI=O, f= 1 MHz 

~ VO=O, f= 1 MHz 

t All typical values are at VCC = 5 V, TA = 25'C. * ICC tested with outputs open. 
§ For frequencies greater than 25 MHz, ICC = 200 mA + (6 mA • [f - 25 MHz]). 

MIN TYPT MAX UNIT 

2.4 V 

0.5 V 

:5 tu\ 
:5 tu\ 

200 230 mA 

20 25 mA 

400 tu\ 
4 pF 

B pF 

switching characteristics over recommended operating free-air temperature range (see Note 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

ACT7801-15 

MIN TYP 
fmax WRTCLK or RDCLK 40 

tod RDCLKt AnyQ 5 12 

tod'i RDCLKt AnyQ 10.5 

tpd WRTCLKt IR 4 

tod RDCLKt OR 4 

tod WRTCLKt AF/AE 7 

tod RDCLKt AF/AE 7 

tod WRTCLKt HF 6 

tpd RDCLKt HF 6 

tpLH RESETI AF/AE 4 

tpHL RESETI HF 4 

ten OE AnyQ,OR 2 

tdis OE AnyQ,OR 2 

~ thiS parameter IS measured at 30 pF (see Figure 5). 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

TEXAS -If 
INSlRUMENlS 

VCC = 4.5 V to 5.5 V, 

CL= 50 pF, 

RL = 500 f.I, 

TA = O'Cto 70'C 

ACT7801-18 

MAX MIN MAX 

35 

15 5 18 

10 4 12 

10 4 12 

20 7 22 

20 7 22 

19 6 21 

19 6 21 

19 4 21 

21 4 23 

11 2 11 

14 2 14 

8-22 POST OFFICE eox 6S5303 • OALLAS, TEXAS 75265 

UNIT 

ACT7801-20 

MIN MAX 
28.5 MHz 

5 20 ns 

ns 

4 14 liS 
4 14 ns 

7 24 ns 

7 24 ns 

6 23 ns 

6 23 ns 

4 23 ns 

4 25 ns 

2 11 ns 

2 14 ns 
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SN74ACT7801 
1024 x 18 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORY 

TYPICAL CHARACTERISTICS 

PROPAGATION DELAY TIME 
va 

LOAD CAPACITANCE 

VC~=5V 
- RL=500Q 

TA=25°C 

./ 
/ 

/ 
,/ 

/ 
II 

/ 
/ 

V 

o 50 100 150 200 250 300 

CL - Load Capacitance - pF 

Figure 5 
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SN74ACT7801 
1024 x 18 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 

03489. APRIL 1990 

TYPICAL APPLICATION DATA 

expanding the SN74ACT7801 

The SN74ACT7801 is expandable in width and depth. Expanding in word depth offers special timing 
considerations: 

1. After the first data word is loaded into the FIFO, the word is unloaded and the Output Ready flag (OR) 
goes high after N x 3 Read Clock (RDCll<) cycles, where N is the number of devices used in depth 
expansion. 

2. After the FIFO is filled and the Input Ready flag (IR) goes low and the first word is unloaded, the IR flag 
is set high after N x 2 Write Clock cycles, where N is the number of devices used in depth expansion. 

CLOCK 

WRTCLK 

WRTEN1 

WRTEN2 

IR 

DO·D17 

WRTCLK 

WRTEN 

D18·D35 

IR 

D()'D17 

8·24 

1 'ACT7801 'ACT7801 
WRTCLK RDCLK WRTCLK RDCLK 

WRTEN1 OR 

lL 
WRTEN1 RDEN1 

WRTEN2 RDEN1 WRTEN2 RDEN2 

IR RDEN2 IR OR 

OE -5V OE 

DO·D17 00·017 D()'D17 00·017 

Figure 6. Word-Depth Expansion: 2048·Word by 18-Bit, N = 2 

--1-

'ACT7801 

WRTCLK RDCLK 

WRTEN1 RDEN1 

WRTEN2 RDEN2 

I 
- IR OR ~ 

OE 

D()'D17 00·017 

f-< 'ACT7801 

- WRTCLK RDCLK 

'--- WRTEN1 RDEN1 - r-
WRTEN2 RDEN2 

IR OR 

OE -
D()'D17 0()'017 

Figure 7. Word-Width Expansion: 1024·Word by 36-Bit 

TEXAS .If 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

) 

-I 

) 

RDCLK 

RDEN1 

RDEN2 

OR 

OE 

) 00.017 

RDCLK 

RDEN 

OE 

018-036 

OR 

00.017 



• 

• 
• 
• 

• 

SN74ACT7802 
1024 x 18 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORY 

Independent Asynchronous Inputs and • Fast Access Times of 25 ns With a 50-pF 
Outputs Load 

Low-Power Advanced CMOS Technology • Fall-Through Time .•. 20 ns Typical 

1024 Words by 18 Bits Each • Data Rates From 0 to 50 MHz 

Programmable Almost Full/Almost Empty • High Output Drive for Direct Bus Interface 
Flag • 3-State Q Outputs 
Empty, Full, and Half-Full Flags 

FN PACKAGE 

rrOPVlEW) 

987 65432 l00~OO~~~~~ 
10 60 Vee 
11 59 014 

12 58 013 
011 13 57 GNO 

14 56 012 
15 

16 
17 

18 

19 

20 

21 

55 011 

54 Vee 
53 010 

52 09 
51 GNO 

50 08 
49 07 

22 48 Vee 
~ ~ ~ 

M ~ ~ 

01 25 45 GNO 

~ ~ ~ 
D~~~~~~~~~U~~~~~~ 

Ne - No internal connection 

description 

~ 
~ 

A FIFO memory is a storage device that allows data to be written into and read from its array at independent a: 
data rates. The SN74ACT7802 is a 1024- by 18-bit FIFO for high-speed applications. It processes data in a Il. 
bit-parallel format at rates up to 50 MHz and access times of 25 ns. I-
Data is written into the FIFO memory on a low-to-high transition on the Load Clock input (LOCI<) and is read 0 
out on a low-to-high transition on the Unload Clock input (UNCI<). The memory is full when the number of words :::) 
clocked in exceeds by 1024 the number of words clocked out. When the memory is full, LOCK has no effect on C 
the data in the memory; when the memory is empty, UNCK has no effect. 0 

PRODUCT PREVIEW documents contItn Informlllon on productIln nil 
formatfve or •• Ign pilin of dlVllOpm.nL Cltarlcllrlltfc dati Ind othw 

:r.:~n::~::S:::IB!::';oll= ~-:n:.':u':.~urvu lite right to TEXAS ..If 
INSlRUMENlS 

POST OFRCE BOX 656303 • OALLAS, TEXAS 75265 

a: 
Il. 

Copyright © 1990, Texas Instrumen1s Incorporated 
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SN74ACT7802 
1024 x 18 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 

03599, AUGUST 199<H1EVISEO OCTOBER 1990 

The FIFO memory status is monitored by the Full (FULL), Empty (EMPTY), Half-Full (HF), and Almost 
Full/Almost Empty (AF/AE) flags. The FULL output is low when the memory is full; the EMPTY output is low when 
the memory Is empty. The HF output Is high when the memory contains 512 or more words and low when It 
contains less than 512 words. The level ofthe AF/AE flag Is determined by both the number of words in the FIFO 
and a user-definable offset X. AF/AE Is high when the FIFO is almost full or almost empty, i.e., when it contains 
X or less words or (1024-X) or more words. The Almost Full/Almost Empty offset value Is either user-defined 
or the default value of 256; It Is programmed during each reset cycle as follows: 

• User-Defined X: 

- Take OAF low 

- Take RESET low 

- With OAF held low, take RESET high. This defines X as the value on DO-DB. 

- To retain the current offset, keep OAF low during the following reset cycle. 

• Default X: 

- X defaults to 256 If OAF Is held high during the reset cycle. 

A low level on the Reset (RESET) input resets the FIFO Internal clock stack pointers and sets FULL high, AF/AE 
high, HF low, and EMPTY low. The Q outputs are not reset to any specific logic level. The FIFO must be reset 
upon power up. 

The Q outputs are non inverting and are in the high-impedance state when the Output Enable (OE) Input is low. 

When writing to the FIFO after a reset pulse or when the FIFO is empty, the first active transition on LOCK drives 
EMPTY high and causes the first word written to the FIFO to appear on the Q outputs. Therefore, an active 
transition on UNCK Is not required to read the first word written to the FIFO. Each subsequent read from the 
FIFO requires an active transition on UNCK. 

The 'ACT7B02 can be cascaded in the word-width direction but not in the word-depth direction. 

~-----------------------------------------
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logic symbol t 

LOCK 

UNCK 

OE 

OAF 

00 

01 

02 

03 

04 

05 

08 

07 

08 

09 

010 

011 

012 

013 

014 

015 

016 

017 

1 r-. 

29 

5 

2 

27 r-. 

26 

25 

24 

23 

22 

21 

20 

19 

17 

15 

14 

13 

12 

11 

10 

9 

8 

7 

SN74ACT7802 
1024 x 18 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 

03599. AUGUST 199Cl-REVISEO OCTOBER 1990 

~ 
FIFO 1024 x 18 
SN74ACT7802 

RESET 

35 
LOCK FULL FULL 

36 
UNCK HALF·FULL 

33 
ENI 

ALMOST FULUEMPTY 
66 

HF 

AF/AE 

EMPTY EMPTY 
oEF ALMOST FULL ., r 

0 0 
38 

QO 
39 

Ql 
41 

Q2 
42 

Q3 
44 

Q4 
46 

Q5 
47 

Q6 
49 

Q7 
50 

10ATA) 10ATA)IV 52 
Q8 

Q9 
53 

Ql0 
55 

Qll 
56 

Q12 
58 

Q13 
59 

Q14 
61 

Q15 
63 

Q16 
64 

17 17 Q17 

t This symbol is in accordance wHh ANSI/IEEE Sid 91-1964. 
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SN74ACT7802 
1024 x 18 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 
03599. AUGUST 199{}-REVISEO OCTOBER 1990 

functional block diagram 

OE 

00-017 

LOCK 
I I 

READ 1 WRITE I I CONTROL IpOINTER~ 
I 

UNCK 
I WRITE.r r READ 

~ 
I POINTER. 

1 CONTROL I--

RESET 
r 1-RESET 

STATUS I LOGIC I FLAG 
LOGIC 

lJ 
LOCATION 1 
LOCATION 2 

1024X18 RAM 

LOCATION 1023 

LOCATION 1024 

II f QO-Q17 

EMPTY 

FULL 

HF 

AF/AE 

~-------------------------------------------
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timing diagram 

RESET 

OAF 

LOCK 

00-017 

UNCK 

OE 

00-017 

EMPTY 

AF/AE 

HF 

FULL 

LJ U--
I I l : K~0-:~~~"::--~~';:~"~"~":":";::'~;::~"~~:<~':<::-'~'~"-'" -DON':' CA'~~-':~ ----~-<X<:<::\~:~--:----~'~----~~ ----c:'--=-'~_,z_,z ~-;::i I & 

-t-+fL-r4~~~rfl____ ___ _ __ _ _ _ _______ ! __ _ 
~ '''~ij~, f<"4W2 t----;)~~~'024F"(~--"<,,~,~~ ~--------~ ~~----~~~~,----~>,;OCN~CARES,,~~~~~', ____ ----<·,->t----:----, <:----

II I I I I n n n n __ nn! 
I I I I I I 1 YI--f YI--f YI---i L......I'r--' '-1 '--T'"-
I I I I I I I I I I I I 
I I I I I I I I 
I I I I I I I I 

=1i : w,: ~$$$~,,--+-
~ I I I I :1 L.._!--_ 

01 I I I I I 11-------; 
..:.J I I 1 ..... - -____il----'· 

~ : I I ! ..... 1 ---------t--
I U ~ : ~------------------i~-

I 
I 
I 

Define the AF/AE offset value (Xl 
using the data on DO·DS 

Define the AF/AE offset value (Xl 
to be the default value of 256 

PRODUCT PREVIEW 
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SN74ACT7802 
1024 x 18 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORY 

03599, AUGUST 199O-REVISEO OCTOBER 1990 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee "",..................................................... - 0.5 V to 7 V 
Input voltage ............................................................................... 7 V 
Voltage applied to a disabled 3-state output .................................................. 5.5 V 
Operating free-air temperature range .................................................. ooe to 70°C 
Storage temperature range ....................................................... - 65°C to 150°C 

t Stresses beyond those listed under "absolute maximum ratings· may c~use permanent damage to the device. These are stress ratings only and 
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. 

recommended operating conditions 

ACT7B02-XX ACT7002-35 ACT7002-20.5 
UNIT 

MIN MAX MIN MAX MIN MAX 

VCC Supply voltage 4.5 5.5 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 2 V 

VIL Low-level input voltage 0.0 V 

IOH High-level output current -0 -8 -8 mA 

IOL Low-level output current 16 16 16 mA 

fclock Clock frequency MHz 

LOCK high 

LOCK low 

UNCKhigh 
tw Pulse duration UNCKlow ns 

OAF high 

RESET low 
Date in (00-07) before LOCK t 

RESET inactive (high) before LOCK! 

tsu Setup time 
LOCK (inactive) before RESET t 

Define AF/AE: 00-08 before OAF. ns 

Define AF/AE: OAF. before RESETt 

Define AF/AE (default): OAF high before RESET! 

Date in (00-07) after LOCK t 

RESET Inactive (high) after LOCK! 

th Hold time Define AF/AE: 00-08 after OAF. ns 

Define AF/AE: OAF low after RESETt 

Define AF/AE (default): OAF high after RESET! 

TA Operating free-air temperature 0 70 0 70 0 70 ·C 

~-----------------------------------------
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SN74ACT7802 
1024 x 18 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 

03599, AUGUST 19BO-REVISED OCTOBER 1990 

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

PARAMETER 

VOH High-level output voltage 

VOL Low-level output voltage 

II Input current 

loz High-irnpedance-state output current 

ICC1* Supply current 

ICC2; Supply current, standby 

ICC3; Supply current, power down 

Ci 

Co 
t All typical values are at VCC = 5 V, TA = 25'C. 
* ICC tested w~h outputs open. 

TEST CONDITIONS 

VCC=4.SV, IOH=-8mA 

VCC=4.SV, IOL=16rnA 

VCC=S.SV, VI=VCCorOV 

VCC = S.SV, VO=VCCoroV 

fclock = 30 MHz 

LDCK= VIH, VI = VIH or VIL 

VI = VCC-O.2VorO 

VI =OV, f= 1 MHz 

VO=OV, f= 1 MHz 

TYPICAL APPLICATION DATA 

'ACT7802 
LOCK LOCK UNCK 

~ 
FULL EMPTY 

OE 

018·035 00-017 QO-QI7 

'ACT7802 
'-- LOCK UNCK 

EMPTY - f--
FULL 

OE e---

00-017 00-017 QO-QI7 

Figure 1. Word·Width Expansion: 1024·Word by 36·Blt 

MIN TYpt MAX UNIT 

2.4 V 

O.S V 

",S JAA 
",S JAA 

200 rnA 

20 rnA 

200 JAA 
pF 

pF 

UNCK 

n-- OE 

) QI8·Q35 

) Qo-Q17 3= 
w 

~ 
IX: 
a. 

o 
:::l 
C o 
IX: _________________________________________________ 0. 
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SN74ALS229B 
16 x 5 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORY 

Independent Asynchronous Inputs and 
Outputs 

16 Words by 5 Bits 

Data Rates From 0 to 40 MHz 

Fall-Through Time ••• 14 ns Typ 

3-State Outputs 

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

OW OR N PACKAGE 
(TOP VIEW) 

OE Vee 
FULL-2 EMPTY+2 

FULL 3 UNCK 
LDCK 4 EMPTY 

DO 5 QO 
D1 6 15 Q1 
D2 7 14 Q2 
D3 8 13 Q3 
D4 9 12 Q4 

GND 10 11 RST 

description 
FNPACKAGE 

(Top VIEW) This aO-bit memory uses Advanced Low-Power 
Schottky technology and features high speed and 
a fast fall-through time. It is organized as 16 words 
by5 bits. 

A FIFO memory is a storage device that allows 
data to be written into and read from its array at 
independent data rates. This FIFO is designed to 
process data at rates from 0 to 40 MHz in a 
bit-parallel format, word by word. 

Data is written into memory on a low-to-high 
transition at the load clock Input (LOCK) and is 
read out on a low-to-high transition at the unload 
clock (UNCK). The memory is full when the 
number of words clocked in exceeds by 16 the 
number of words clocked out. When the memory 
is full, LOCK signals have no effect. When. the 
memory Is empty, UNCK signals have no effect. 

LDCK 
DO 
D1 
D2 
D3 

<t CI II- <t C') ClZcnCC 
(!leI: 

UNCK 
EMPTY 
QO 
01 
02 

Status of the FIFO memory Is monitored by the FULL, EMPTY, FULL-2, and FULL+2 output flags. The FULL 
output is low when the memory is full and high when it is not full. The FULL-2 output is low when the memory 
contains 14 data words. The EMPTY output is low when the memory is empty and high when it is not empty. 
The EMPTY+2 output is low when two words remain in memory. 

A low level on the reset input (RST) resets the internal stack control painters and also sets EMPTY low and sets 
FULL, FULL-2, and EMPTY +2 high. The Q outputs are not reset to any specific logic level. The first low-to-high 
transition on LOCK after either a RST pulse or from an empty condition causes EMPTY to go high and the data 
to appear on the Q outputs. It is important to note that the first word does not have tobe unloaded. Data outputs 
are noninverting with respect to the data inputs and are at high impedance when the output-enable input (OE) 
is low. OE does not affect the output flags. Cascading is easily accomplished in the word-width direction but is 
not possible in the word-depth direction. 

The SN74ALS229B is characterized for operation from O°C to 70°C. 

PRODUCTION DATA documents contaIn Information current 

TEXAS .If 
INS1RUMENTS 

Copyright © , 990. Texas Instruments Incorporated 
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proceaslng does not nec.saarlly Include testing of all 
parameters. 
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logic symbolt 

LOCK 

UNCK 

OE 

DO 

01 

02 

03 

04 

11 

4 

18 

1 

5 

6 

7 

8 

9 

SN74ALS229B 
16 x 5 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 

FIFO 16 x 5 

CTR 
~,... 

CT=O (CT=16)G1 

CT=14 

1(+/C2) CT=2 

3- (CT=O)G3 

EN4 , r 
20 4V 

3 

2 

19 

17 

16 

15 

14 

13 

12 

FULL 

FULL-2 

EMPTY+2 

EMPTY 

00 

01 

02 

03 

04 

03486, MARCH 1990 

t This symbol is in accordance with ANSI/IEEE Standard 91-1984 and IEC Publication 617-12. The symbol is functionally accurate but does not 
show Ihe details of implementation; for these, see the logic diagram. The symbol represents the memory as if it were controlled by a single counter 
whose content is the number of words stored at the time. Output data is invalid when the counter content (CT) Is O. 

Pin numbers shown are for DW and N packages. 
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SN74ALS229B 
16 x 5 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 

03486. MARCH 1990 

logic diagram (positive logic) 

11 

. RING 
COUNTER 21 

CTR 
DIV16 3 

4 
5 
6 
7 
8 

+ Write 9 
Address 10 

11 
12 
13 
14 
15 
16 

RING 
COUNTER 1 

CTR 2 

~----------~~~+ 

DIY 16 3 
4 
5 
8 
7 
8 
9 

Read 10 
Address 11 

12 
13 
14 
15 
16 

..... -------------+t+<CCT=1 

RAM16x5 

EN 

OO~~~~ 01 6 
7 

02 
8 

03 
D4 9 

QO 

Q1 

Q2 
Q3 

Q4 

COMP P=Q 1-____ +-______________ .. 
17 

EMffi 

3 

P=Q-l! t-+---..... ---I FULL 

2 
FULL-2 

19 
EMPTY+2 

Pin numbers shown are for OW and N packages. 
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SN74ALS229B 
16 x 5 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 

03486, MARCH 1990 

timing diagram 

RST.J 

I 
LOCK I I I I 
00-04 WltJWlf1W2aW3t?,' hN{#':'l0JWltaW2[1W3~ ~1'7'T""~..,t1""~"T.ta"'~"'.f0~0""~""'0"7'0""0""0""M~01".,. 

I I I I I 
UNCK -.,........,------1 
00-04 

I 
L.JL.J 

~i I 
I 

LJ I 
FULL-+-~----~:~----+---~----~---i 

FULL-2_~~ ____ ~, __________ ~ ____ ~ ________ -, 

i ~ ~ 
INITIALIZE LOAD 
POINTERS W1 

UNLOAD 
W2 

EMPTY EMPTY+ 2 

I 
I 

FULL-2 FULL 

~ 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage, Vee "',,',"""', .................................................. , ...... 7 V 
Input voltage, VI ........................................ , ......................... , .. "..... 7 V 
Voltage applied to a disabled 3-state output .. , ............. , .. , ........ ,"""",.,""""" 5,5 V 
Operating free-air temperature range """',.,",.,"',.,",.,""",................. DoC to 70°C 
Storage temperature range ................... , ................................... - 65°C to 150°C 

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

TEXAS -If 
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SN74ALS229B 
16 x 5 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORIES 
03486. MARCH 1990 

recommended operating conditions (see Note 1) 
MIN NOM MAX UNIT 

VCC Supply vonage 4.5 5 5.5 V 

VIH High-level input voltge 2 V 

VIL Low-level input voltge 0.8 V 

10H High-level output curent 
a outputs -1.6 

Status flags -0.4 
rnA 

a outputs 24 
10L Low-level output curent 

Status flags 8 
mA 

LOCK 0 40 
fclock Clock frequency 

UNCK 0 40 
MHz 

RSTlow 18 

LOCK low 15 

tw Pulse duration LOCK high 10 ns 

UNCKlow 15 

UNCKhigh 10 

Data before LOCK! 8 

tsu Setup time RST (inactive) before LOCK! 5 ns 

LOCK (inactive) before RST! 5 

th Hold time Data after LOCK! 5 ns 

TA Operating free-air temperature 0 70 ·C 
.. 

NOTE 3: To ensure proper operatIon of thIS hIgh-speed FIFO deVIce. n IS necessary to provIde a clean SIgnal to the LOCK and UNCK clock Inputs. 
Any excessive noise or glitchlng on the clock inputs that violates the VIL. VIH. or minimum pulse duration limits can cause a false clock 
or improper operation of the Intemal read and write pOinters. 

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

PARAMETER TEST CONOmONS MIN TYPT MAX UNIT 

VIK VCC =4.5 V. 11=-18rnA -1.2 V 

VOH 
a outputs VCC =4.5 V. IOL=-2.6mA 2.4 S.2 

V 
Status flags VCC =4.5 Vt05.5 V. IOL=-0.4mA VCC-" 

VCC=4.5V. 10L= 12 rnA 0.25 0.4 a outputs 
VCC=4.5V. 10L= 24 rnA 0.S5 0.5 

VOL 
VCC=4.5V. IOL=4mA 0.25 0.4 

V 

Status flags 
VCC=4.5V. IOL=8mA 0.35 0.5 

10ZH VCC=5.5V, VO=2.7V 20 JlA 
10ZL VCC=5.5V, VO=0.4V ~20 JlA 
II VCC = 5.5 V, VI=7V 0.1 mA 

IIH VCC=5.5V. VI = 2.7V 20 JlA 
IlL VCC=5.5V, VI = 0.4 V -0.2 mA 

10* VCC=5.5V, VO=2.25V -SO -112 rnA 

ICC VCC=5.5V 85 140 mA 

t All typIcal values are at VCC = 5 V, TA = 25·C. * The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

TEXAS ." 
INSIRUMENTS 
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SN74ALS229B 
16 x 5 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 

switching characteristics (see Note 2) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

LOCK 

UNCK 

tpd LOCK! AnyQ 

tcd UNCK! AnyQ 

tpLH LOCK! EMPTY 

tpHL UNCK! EMPTY 

tpHL RST~ EMPTY 

tcd LOCK! EMPTY+2 

tcd UNCK! EMPTY+2 

tpLH RST~ EMPTY+2 

tpd LOCKt FULL-2 

ted UNCKt FULL-2 

tpLH RST~ FULL-2 

tpHL LOCK! FULL 

tpLH UNCKt FULL 

tpLH RST~ FULL 

ten OE! Q 

tdis OE~ Q 

NOTE 2: Load CirCUIT and voltage waveforms are shown in SectIon 1. 

TEXAS ,If 
INSIRUMENTS 
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03486, MARCH 1990 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

R1 =500 Q, 
UNIT 

R2 = 500 Q, 

TA = DoC to 70°C 

MIN MAX 

40 

40 

6 30 ns 

6 30 ns 

5 25 ns 

6 27 ns 

5 26 ns 

7 33 ns 

9 35 ns 

9 33 ns 

7 33 ns 

9 35 ns 

9 33 ns 

6 27 ns 

5 25 ns 

8 31 ns 

2 15 ns 

1 15 ns 
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SN74ALS232B 
16 x 4 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORY 

• Independent Asynchronous Inputs and 
Outputs 

• Package Options Include Plastic "Small 
Outline" Packages. Plastic Chip Carriers. 
and Standard Plastic 300·mll DIPs 

• 16 Words by 4 Bits 

• Data Rates From 0 to 40 MHz 

• Fall· Through Time ..• 14 ns Typ 

• 3-State Outputs 

description 

This 64-bit memory uses Advanced Low-Power 
Schottky technology and features high speed 
and fast fall-through times. It is organized as 16 
words by 4 bits. 

A FIFO memory is a storage device that allows 
data to be written into and read from its array 
at independent data rates. This FIFO is designed 
to process data at rates from 0 to 40 MHz in a 
bit-parallel format. word by word. 

Data is written into memory on a low-to-high 
transition at the load clock input (LOCKI and is 
read out on a low-to-high transition at the unload 
clock input (UNCKI. The memory is full when the 
number of words clocked in exceeds by 16 the 
number of words clocked out. When the memory 
is full. LOCK signals have no effect on the data 
residing in memory. When the memory is empty. 
UNCK signals have no effect. 

03247. FEBRUARY 1989 

OW OR N PACKAGE 
ITOPVIEWI 

DE 
FULL 

LOCK 
DO 
01 
02 
03 

GNO 

FN PACKAGE 
ITOPVIEWI 

I:J u r3 
~ w U UZ 
u.Oz>~ 

VCC 
UNCK 
EMPTY 

00 
01 
02 
03 
RST 

3 2 1 20 19 

5 

6 

18 EMPTY 

17 00 
16 NC 

7 15 01 
B 14 02 

9 1011 1213 

MCUII-M CzZUlQ 
(!J a: 

NC-No internal connection. 

Status of the FIFO memory is monitored by the FULL and EMPTY output flags. The FULL output is low 
when the memory is full and high when the memory is not full. The EMPTY output is low when the memory 
is empty and high when it is not empty. 

A low level on the reset input (RSTI resets the internal stack control pointers and also sets EMPTY low 
and sets FULL high. The outputs are not reset to any specific logic levels. The first low-to-high transition 
on LOCK after either a RST pulse or from an empty condition causes EMPTY to go high and the data 
to appear on the Q outputs. It is important to note that the first word does not have to be unloaded. Data 
outputs are noninverting with respect to the data inputs and are at high impedance when the output-enable 
input (OEI is low. OE does not affect either the FULL or EMffi output flags. Cascading is easily 
accomplished in the word-width direction but is not possible in the word-depth direction. 

PRODUCTION DATA .... __ In i.fll'IIIIIian 
.. rrent u of pII~llutt .. dote. Pndum -'arll to 
.-Hiati .... per the tar ... " T .... IlIIIrUlllldI 

=='~·I:I:r,; =:':1' 1I=:A::- ItIt 

TEXAS ..." Copyright © 1989, Texa. Instrument. Incorporated 
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logic symbolt 

RsT 
LOCK 

UNCK 

OE 
111 

DO 
141 

01 
lSI 

02 
161 

03 171 

SN74ALS232B 
16 x 4 ASYNCHRONOUS FIRST·IN. FIRST·OUT MEMORY 

FIFO 16X4 

CTR 

11+/C21 ICT -lBIGI 

3- ICT-OIG3 

EN4 

20 4'i7 

121 FULL 

1141 EMPTY 

1131 
00 

1121 
01 

1"1 02 
1101 

03 

03247. FEBRUARY 1989 

tThis symbol is in acco.dance with ANSI/IEEE Standard 91·1984 and IEC Publication 617·12. The symbol is functionally accurate but 
does not show the details of implementation; for these. see the logic diagram. The symbol represents the memory as if it were controlled 
by a single counter whose content is the number of words stored at the time. Output data is invalid when the counter content (CTI is O. 

logic diagram (positive logic) 

WRITE 
ADDRESS 

CT=1 

RST~I~91~ ______________________ --+ READ 
ADDRESS 

DO 141 
01 151 

~~ :~: 

16 

~-------------+~~CT=1 

16 COMP 

RAM16X4 

lA.3D 2A (131 au 
(121 Ql 
(111 Q2 

(101 Q3 

P=Q+l r----'L-" 

P=O~~--------------~-, 
~ __ +=L-~~ ____________________ ~(1~4~1 8MPTY P 

b-__ =l~~------------------~(2~1 FULL Q 

P=O-, ~------f 

Pin numbers shown are for OW and N packages. 
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SN74ALS232B 
16 x 4 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORY 

03247. FEBRUARY 19B9 

timing diagram 

LOCK 

UNCK 

00·03 

FULL 

INITIALIZE LOAD 
POINTERS W1 

WORD 1 

UNLOAD 
W2 

L--.-J 
I , 

EMPTY 

WORD 1 

L-J 
I 

FULL 

absolute maximum ratings over operating free·air temperature (unless otherwise noted) 

Supply voltage. Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ooe to 70°C 
Storage temperature range ......................................... - 65°C to 1 50°C 

recommended operating conditions (see Note 1) 

MIN NOM MAX UNIT 

VCC Supply voltage 4.5 5 5.5 V 

V,H High·level input voltage 2 V 

V,L Low·level input voltage 0.8 V 

IOH High·level output current 
a outputs -2.6 

rnA rnrr.mm -0.4 

a outputs 24 
IOL Low·level output current rorr.mm 8 

rnA 

f clock t Clock frequency 
LOCK 0 40 

MHz 
UNCK 0 40 

m,ow 18 

LOCK low 15 

tw Pulse duration LOCK high 10 ns 

UNCKlow 15 

UNCK high 10 

Setup time 
Data before LOCK t 8 

tsu LOCK inactive before mt 5 
ns 

Data after LOCK t 5 
th Hold time 

LOCK inactive after mt 
ns 

5 

TA Operating free-air temperature 0 70 °c 

tThe maximum possible clock frequency is 40 MHz. The maximum clock frequency when using a 50% duty cycle is 33.3 MHz. 
NOTE 1: To ensure proper operation. it is necessary to provide a clean signal to the LOCK and UNCK clock inputs. Any excessive noise 

or glitching on the clock inputs that violates limits for maximum V,L. minimum V,H. or minimum pulse duration can cause a false 
clock or improper operation of the internal read and write pointers. 

TEXAS ." 
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SN74ALS232B 
16 x 4 ASYNCHRONOUS FIRST·IN. FIRST·OUT MEMORY 

03247, FEBRUARY 1989 

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

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VIK VCC = 4.5 V, II = -18 rnA -1.2 V 

VOH 
FOiI, EMPTY VCC = 4.5 V to 5.5 V, 10H = -0.4 rnA Vee- 2 

V 
Q outputs Vcc = 4.5 V, 10H = -2.6 rnA 2.4 3.2 

Vcc = 4.5 V, 10L = 12 rnA 0.25 0.4 
Q outputs 

Vcc = 4.5 V, 10L = 24 rnA 0.35 0.5 
VOL V 

FULL, EMPTY 
Vcc = 4.5 V, 10H = 4 rnA 0.25 0.4 

Vcc = 4.5 V, 10L = 8 rnA 0.35 0.5 

10ZH Vcc = 5.5 V, Vo = 2.7 V 20 p.A 

10ZL Vcc = 5.5 V, Vo = 0.4 V -20 ~A 

II Vce = 5.5 V, VI = 7 V 0.1 rnA 

IIH Vce = 5.5 V, VI = 2.7 V 20 p.A 

IlL Vce = 5.5 V, VI = 0.4 V -0.2 rnA 

10* Vcc = 5.5 V, Vo = 2.25 V -30 -112 rnA 

ICC Vcc = 5.5 V 80 125 rnA 

t All typical values are at Vec = 5 V, TA = 25°C. 
t. The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 2) 

VCC-5 v, 
Cl-50 pF, 

PARAMETER 
FROM TO R1-500 Il, 

(INPUT) (OUTPUT) R2-500 Il, 

TA-25°C 

MIN TYP 

LOCK 50 
f max 

UNCK 50 

tpd LOCK! Any Q 14 

ted UNCK! Any Q 15 

tpLH LOCK! EMPTY 13 

tpHL UNCK! EMffi 15 

tpHL RS'fl EMffi 15 

tpHL LOCK! FULL 15 

tpLH UNCK! FOiI 13 

tpLH RS'fl FULL 16 

ten OE! Q 5 

tdis OEl Q 5 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 

TEXAS • 
INSTRUMENTS 
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VCC-4.5 V to 5.5 v, 
Cl-50pF, 

R1-500 Il, 
UNIT 

R2-500 Il, 

TA-O·C to 70 DC 

MAX MIN MAX 

40 

40 
MHz 

23 6 30 ns 

23 6 30 ns 

20 5 25 ns 

22 6 27 ns 

21 5 26 ns 

22 6 27 ns 

20 5 25 ns 

23 7 28 ns 

12 1 14 ns 

12 1 16 ns 

8-41 
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• 

SN74ALS233B 
16 x 5 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 

Independent Asynchronous Inputs and 
Outputs 

16 Words by 5 Bits 

Data Rates From 0 to 40 MHz 

Fall-Through Time ••• 14 ns Typ 

3-State Outputs 

Package Options Include Plastic "Small 
Outline" Packages, Plastic Chip Carriers, 
and Standard Plastic 300-mll DIPs 

OW OR N PACKAGE 
(TOP VIEW) 

DE 
FULL-l 

FULL 
LOCK 4 

00 
01 
02 
03 

20 Vee 
19 ";=EM~PTY=:+·l 
18 UNCK 
17 EMPTY 
16 00 
15 01 
14 02 
13 03 
12 04 
11 RST 

'-----' 

MARCH 1990 

description 

8·42 

This SO-bit memory uses Advanced Low-Power 
Schottky technology and features high speed and 
a fast fall-through time. It is organized as 16 words 
by 5 bits. 

A FIFO memory Is a storage device that allows 
data to be written Into and read from its array at 
independent data rates. These FIFOs are 
designed to process data at rates from 0 to 
40 MHz in a bit-parallel format, word by word. 

Data is written into memory on a low-to-high 
transition at the load clock input (LOCK) and is 
read out on a low-to-high transition at the unload 
clock input (UNCK). The memory is full when the 
number of words clocked in exceeds by 16 the 
number of words clocked out. When the memory 
Is full, LOCK signals have no effect. When the 
memory is empty, UNCK signals have no effect. 

LOCK 
00 
01 
02 
03 

FNPACKAGE 

(TOP VIEW) 

'<I' 0 II- '<I' <') ozcnoo 
(!lcc 

UNCK 

Status of the FIFO memory is monitored by the FULL, EMPTY, FULL-1, and FULL+ 1 output flags. The FULL 
output is low when the memory is full and high when it is not full. The FULL -1 output is low when the memory 
contains 15 data words. The EMPTY output is low when the memory is empty and high when it is not empty. 
The EMPTY + 1 output Is low when two words remain in memory. 

A low level on the reset input (RST) resets the internal stack control pOinters and also sets EMPTY low and sets 
FULL, FULL-1, and EMPTY + 1 high. The a outputs are not reset to any specific logic level. The first low-to-high 
transition on LOCK, after either a RST pulse or from an empty condition, causes EMPTY to go high and the data 
to appear on the a outputs. It is important to note that the first word does not have to be unloaded. Data outputs 
are non inverting with respect to the data inputs and are at high Impedance when the output-enable input (OE) 
is low. OE does not affect the output flags. Cascading is easily accomplished in the word-width direction but is 
not possible in the word-depth direction. 

The SN74ALS233B is characterized for operation from O°C to 70°C. 
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logic symbolt 

LOCK 

UNCK 

OE 

DO 

01 

02 

03 

04 

11 

4 

18 

1 

5 

6 

7 

8 

9 

SN74ALS233B 
16 x 5 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 

FIFO 16 x 5 

CTR .... 
CT=D (CT=16)G1 

CT=15 

1(+/C2) 
CT=l 

3- (CT=D)G3 

EN4 , r 
20 4V 

3 

2 

19 

17 

16 

15 

14 

13 

12 

FULL 

FULL-1 

EMPTY+1 

EMPTY 

QD 

Q1 

Q2 

Q3 

Q4 

03487. MARCH 1990 

t This symbol is in accordance with ANSI/IEEE Standard 91-1984 and IEC Publication 617-12. The symbol is functionally accurate but does not 
show the details of implementation; forthese. see the logic diagram. The symbol represents the memory as if it were controlled by a single counter 
whose content is the number of words stored at the time. OUlput data is invalid when the counter content (CT) is O. 

Pin numbers shown are for OW and N packages. 
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SN74ALS233B 
16 x 5 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 

03487. MARCH 1990 

logic diagram (positive logic) 

11 

RING 
COUNTER 1 

CTR 2 
0lV16 3 

4 
5 
6 
7 

~---.---------+~-c~+ 
8 
9 

Write 10 
Address 11 

12 
13 
14 
15 
16 

CT=l 

RING 
COUNTER 1 

CTR 2 
0lV16 3 

4 
5 
6 
7 
8 

~------------~~>+ 9 
Read 10 

Address 11 
12 
13 

... --------------I-H~CT=l 
14 
15 
16 

16 

RAM 18x5 

EN 

OO~~~~ 01 6 
7 

02 
03 8 

9 
04 

16 QO 

15 Q1 
14 

Q2 
13 

Q3 
12 Q4 

COMP P=Q 1-----+---------------. 

~ _ __1Q P=Q+1 

P=Q-11-+---~--_; 

Pin numbers shown are for DW and N packages. 
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17 
EMPTY 

3 
FULL 

2 
FULL-1 

19 
EMPTY+1 



SN74ALS233B 
16 x 5 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 

03487, MARCH 1990 

timing diagram 

RST.J 

I 

UNCK - ....... -+-----1 

00-04 

1 I~~I--~I I~II----~I----~I------------
EMPlY~ 1 ~ I· 1 

EMPTY+1 I I u-L-.J LJr---r-1 ---Ir------

'"" 1:
1

: :; II 
FULL-l --J,!--+j ___ .I-. ---.J..--...,.I------i~ r 

I 1 1 

INITIALIZE LOAD 
POINTERS Wl 

UNLOAD 
W2 

EMPlY EMPlY + 1 FULL-l FULL 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage, Vee ".,""""""""""""""""".""""', .. , ................ , ... 7 V 
Input voltage, VI ....... , ... ".,.,".""""""""""""""""""',.".,"""""'" 7 V 
Voltage applied to a disabled 3-state output """, .. "",,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 5.5 V 
Operating free-air temperature range """""""""""."""'.".".' .. '.'.".'.' Qoe to 7Qoe 
Storage temperature range "'.""" .. ""."."""'."""'".''' .. '.' .. ''''''' - 65°e to 15Qoe 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated condHions for extended periods may affect device reliability. 
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SN74ALS233B 
16 x 5 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 

03487, MARCH 1990 

recommended operating conditions (see Note 1) 
MIN NOM MAX UNIT 

VCC Supply voltage 4.5 5 5.5 V 

VIH High-level input voltage 2 V 

VIL Low-level input voltage 0.8 V 

10H High-level output current 
Q outputs -1.6 

Statusflegs -0.4 
rnA 

Q outputs 24 
10L Low-level output currenl 

Status flags 8 
mA 

LOCK 0 40 
!clock Clock frequency 

UNCK 0 40 
MHz 

RSTlow 18 

LOCK low 15 

tw Pulse duration LOCK high 10 ns 

UNCKlow 15 

UNCKhigh 10 

Oata before LOCK! 8 

tsu Setup time RST (inactive) before LOCK! 5 ns 

LOCK (inactive) before RST! 5 

th Hold time Oata after LOCK! 5 ns 

TA Operating free-air temperature 0 70 'c 

NOTE 1: To ensure proper operation ofthls high-speed FIFO device, ~ IS necessary to provide a clean signal to the LOCK and UNCK clock inPuts. 
Any excessive noise or glitching on the clock inputs that violates the VIL, VIH, or minimum pulse duration limits can cause a false clock 
or improper operation of the internal read and write pointers. 

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

PARAMETER TEST CONDITIONS MIN TYPT MAX UNIT 

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

VOH 
Q outputs VCC=4.5V, IOL=-2.6rnA 2.4 3.2 

V 
Status flags VCC = 4.5 V to 5.5 V, IOH=-0.4mA VCC-2 

VCC = 4.5 V, IOL=12mA 0.25 0.4 
Q outputs 

VCC=4.5V, IOL=24mA 0.35 0.5 
VOL 

VCC = 4.5 V, IOL=4mA 0.25 0.4 
V 

Status flags 
VCC=4.5V, IOL=8mA 0.35 0.5 

IOZH VCC = 5.5 V, VO=2.7V 20 !1A 
10Zl VCC=5.5V, VO=0.4V -20 !1A 
II VCC = 5.5 V, VI=7V 0.1 mA 

IIH VCC = 5.5 V, VI = 2.7V 20 !1A 
IlL VCC=5.5V, VI =0.4V -0.2 mA 

10+ VCC=5.5V, Vo =2.25 V -30 -112 rnA 

Icc VCc=5.5V 88 133 rnA 

t All typical values are at VCC = 5 V, T A = 25'C. * The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN74ALS233B 
16 x 5 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 

switching characteristics (see Note 2) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

LOCK 

UNCK 

tpd LOCK! AnyQ 

tpd UNCK! AnyQ 

tplH LOCK! EMPTY 

tpHL UNCK! EMPTY 

tpHL RSTj EMPTY 

tpd LOCK! EMPTY+1 

tod UNCK! EMPTY+1 

tpLH RSTj EMPTY+1 

tod LOCK! FULL-1 

tpd UNCK! FULL-l 

tpLH RSTj FULL-l 

tpHL LOCK! FULL 

tpLH UNCK! FULL 

tpLH RSTj FULL 

ten OE! Q 

tdis OEj Q 

NOTE 2: load CIrcUIt and voltage waveforms are shown In SecMn I, 

TEXAS -If 
INSlRUMEN1S 

POST OFFICE BOX 655303 • OALlAS, TEXAS 75265 

03487, MARCH 1990 

Vcc = 4.5 V to 5.5 V, 

Cl= 50 pF, 

R1 = 5000, 

R2 = 500 0, 
UNIT 

TA = O'C to 70'C 

MIN MAX 

40 

40 

6 32 ns 

6 30 ns 

5 25 ns 

6 27 ns 

5 25 ns 

7 34 ns 

7 34 ns 

8 31 ns 

9 33 ns 

8 32 ns 

11 32 ns 

6 27 ns 

5 25 ns 

9 30 ns 

2 15 ns 

1 15 ns 
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SN54ALS234, SN74ALS234 
64 x 4 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORIES 

• Asynchronous Operation 

• Organized as 64 Words of 4 Bits 

• Data Rates From 0 to 30 MHz 

• 3-State Outputs 

• Similar to MMI67401B With Higher Speed 
and 3-State Outputs 

• Dependable Texas Instruments Quality and 
Reliability 

02958. OCTOBER 1986-REVISEO APRIL 1985 

SN54ALS234 ... J PACKAGE 
SN74ALS234 ... DW OR N PACKAGE 

(TOP VIEWI 

OE Vcc 
IR SHIFT OUT 

SHIFT IN OR 

DO 00 
01 01 
02 02 
03 03 

GNO RST 

description 

The SN54ALS234 and SN74ALS234 are 
256-bit memories utilizing Advanced Low-Power 
Schottky IMPACrM Technology. They feature 
high speed with fast fall-through times and are 
organized as 64 words by 4 bits. 

A FIFO memory is a storage device that allows 
data to be written into and read from its array 
at independent data rates. The 'ALS234 is 
designed to process data at rates from 0 to 30 
megahertz in a bit-parallel format, word by word. 

Data is written into memory on the rising edge 
of the Shift In input. When Shift In goes low, the 
first data word ripples through to the output (see 
Figure 1). As the FIFO fills up, the data words 
stack up in the order they were written. When 
the FIFO is full, additional Shift In pulses have 
no effect. Data is shifted out of memory on the 
falling edge of the Shift Out input (see Figure 2). 
When the FIFO is empty, additional Shift Out 
pulses have no effect. The last data word 
remains at the outputs until a new word falls 
through or RST goes low. 

SN54ALS234 .•. FK PACKAGE 
SN74ALS234 ... FN PACKAGE 

SHIFT IN 4 
DO 5 
NC 6 
01 7 

02 8 

(TOP VIEWI 
I
::J 
a 
I-

U!!: 
!!:I~ ~ ~~ 
3 2 1 20 19 

9 1011 1213 

MOUII-M 
O~ZlQO 

NC - No internal connection 

18 

17 00 
16 NC 
15 01 
14 02 

Status of the' ALS234 FIFO memory is monitored by the Output Ready (OR) and Input Ready (lR) flags. 
When the OR flag is high, valid data is available at the outputs. The OR flag is low when Shift Out is high 
and will stay low when the FIFO is empty. The IR status flag is high when the inputs are ready to receive 
more data. The IR flag is low when Shift In is high and stays low when the FIFO is full. 

When the FIFO is empty, input data is shifted to the output automatically when Shift In goes low. If Shift 
Out is held high during this time, the OR flag pulses high indicating valid data at the outputs (see Figure 3). 

When the FIFO is full, data can be shifted in automatically by holding Shift In high and taking Shift Out 
low. A propagation delay after Shift Out goes low, IR will go high. If Shift In is still high when IR goes 
high, data at the inputs are automatically shifted in. Since IR is normally low when the FIFO is full and 
Shift In is high, only a high-level pulse is seen on the IR output (see Figure 4). 

IMPACT is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA d ...... ""' ... tai. information 
•• rrant .. of p.bll •• tion data. Prod.cts •• nform t. 
specifications par the tarms at raXls Inltrumants 
standard warranty. Producti.n pr ..... ing d ... not 
n ...... rily in.lude tasting of .11 paramoton. 
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description (continued) 

SN54ALS234, SN74ALS234 
64 x 4 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORIES 

02958. OCTOBER 1986 REVISEO APRIL 1988 

The FIFO must be reset after power up with a low-level pulse on the Master Reset input (RST). This sets 
Input Ready (lR) high and Output Ready (OR) low signifying that the FIFO is empty. Resetting the FIFO 
sets the outputs to a low logic level (see Figure 1). If Shift In is high when RST goes high. the 
input data is shifted in and IR goes low and remains low until Shift In goes low. If Shift In goes low before 
RST goes high, the input data will not be shifted in and IR goes high. Data outputs are non inverting with 
respect to the data inputs and are at high impedance when Output Enable (DE) is high. DE does not affect 
the IR and OR outputs. 

The SN54ALS234 is characterized for operation over the full military temperature range of - 55°C to 
125°C. The SN74ALS234 is characterized for operation from O°C to 70°C. 

logic symbol t 

(3) 
SHIFT IN 

00 (4) 

01 (5) 

02 (6) 

03 (7) 

FIFO 64 x 4 

CTR 

3CT>0 
(14) 

OR 
(CT>0)G4 

4-

2CT<64 
(2) 

IR 

(CT<64)G5 

10 ,6'il (13) 00 
J..,.:.:::.....------!.::...!..I (12) 

01 
(11) 02 

(10) 03 

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

functional block diagram 

DO 
01 

02 

03 

,..----.!.!..:!!.....-OO 

IR 

SHIFT 
IN 

01 

02 

03 

SHIFT 
OUT 

OR 

RST~~----~----------~~----------~----------~ 

Pin numbers shown are for DW, J. and N packages. 
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SN54ALS234, SN74ALS234 
64 x 4 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORIES 

02958, OCTOBER 1986-REVISED APRIL 1988 

logic diagram (positive logic) 

OE------------------------------- ---4~----------------------------__, 
WORD 64 WORD 63 WORD 2 WORD 1 

DO 
WORD 3 

L--J.-------SHIFT OUT 

L----------------OR 
SHIFT IN L-O-J.----------------- - - - __ 5- - - -------------------------------IR 

timing diagram 

RST~ 
I 

SHIFT IN I ~ 
I i I $J I 

03-00 ~ W1 F@ W2f~J$x;z,~ W1 W2 to#1W83f@1W64~W1.W«@ 
~II' ~ I I 

I I I I I I 
SHIFT OUT I II ..,.., i I I'" 

I I I i L-i L--J I ~_"'I ___ .... I L--
I I I I: I I 

Q3-QO I WORD 2 __ +-__ +-~~~ __ ~~~~~--~~~-n--~~~~~~ 
I 

IR I 
I I 

I 
I I I 

OR I Lfl n 
I 
I 

I 
CLEAR SHIFT IN SHIFT OUT EMPTY FULL 

W1 W2 

t The last data word shifted out of the FIFO remains at the output until a new word falls through or a m pulse clears the FIFO. * While the output data is considered valid only when the OR flag is high, the stored data remains at the output. Any additional words 
written into the FIFO will stack up behind the first word and will not appear at the output until Shift Out is taken low. 
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SN54ALS234. SN74ALS234 
64 x 4 ASYNCHRONOUS FIRST·IN. FIRST·OUT MEMORIES 

02958, OCT08ER 1986-REVISED APRIL 1988 

I 
j4-- tSU--.j 

SHIFT IN __ ---:-_______ ~Ir-----:.---~ I 
I I I I 
I ~tSU~th~ I I 

03-00 ~ )K~ __ --,-_ __JX,..~-_-:::.: 
I I I I 
~tPLH~ I ~tPHL-.I ~tPLH-+I 

IR FULL I I I I r 
I 
~tPHL-+I ~tPLH--~~1 
I ~I ___ E_M_PT_Y ______ ~I ________ ~~I-------OR 

I I 
j4-tpd-.l ~tpd---.t~ 

Q3-QO --~--*' * .... ---
NOTE: SHIFT OUT is low 

SHIFT OUT 

OR 

IR 

Q3-QO 

FIGURE 1. MASTER-RESET AND DATA-IN WAVEFORMS 

I 
I 
~tPLH---.I 

____ F_U_LL ___ ~I-----~lr------------
I 
~ tdISOL-QXI 

==:)~,----~K_~_~~~--------------~»~~ 
L. J k--tpd~ 

tdis -fe--ti ~ ten 
OE ~~--~ ____________________________________ ___ 

NOTE: SHIFT IN is low 

FIGURE 2. DATA-OUT WAVEFORMS 
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SN54ALS234, SN74ALS234 
64 x 4 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORIES 

02958. OCTOBER 1986-REVISED APRIL 1988 

8-52 

SHIFT OUT ---' I 
I 

I+-tPLH~tW--...j 
OR EMPTY I ~I ____________ __ 

I 
~tdIOV-ORHI 

03-00 ---IN-V-A-UO----->K _______________ _ 

FIGURE 3. DATA FALL-THROUGH WAVEFORMS 

SHIFT OUT -----' 
SHIFT IN ---' I 

~tPLH -.j+-tW-+l 

IR FULL I ~I ____ F_U_LL ____ ___ 

03·00 _ .... ________ ---J~ 

FIGURE 4. AUTOMATIC DATA-IN WAVEFORMS 
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SN54ALS234, SN74ALS234 
64 x 4 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORIES 

02958. OCT08ER 198e-REVISED APRil 1988 

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

Supply voltage. Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS234 . . . . . . . . . . . . . . . . . . . . . .. - 55 °e to 125 °e 

SN74ALS234 .......................... ooe to 70 0 e 
Storage temperature range ......................................... - 65 °e to 150 °e 

recommended operating conditions 

SN54AlS234 SN74AlS234 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

a outputs -1 -2.6 
IOH High-level output current mA 

IR and OR -0.4 -0.4 

a outputs 12 24 
IOl Low-level output current mA 

IR and OR 4 8 

fclock elock frequency SHIFT IN or SHIFT OUT 0 25 0 30 MHz 

SHIFT IN or SHIFT OUT 
17 15 

tw Pulse duration high or low ns 

RST low 20 15 

Data 0 0 
tsu Setup time before SHIFT IN 1 ns m high (inactive) 15 15 

th Hold time. data after SHIFT IN 1 19 17 ns 

TA Operating free-air temperature -55 125 0 70 °e 

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

SN54AlS234 SN74AlS234 
UNIT PARAMETER TEST CONDITIONS 

TVPt MIN TVPt MAX MIN MAX 

VIK Vee = 4.5 V. 11=-18mA -1.2 -1.2 V 

Q 
Vee = 4.5 V. IOH = -1 mA 2.4 3.3 

VOH Vee = 4.5 V. IOH = -2.6 mA 2.4 3.2 V 

IR. OR Vee = 4.5 V. IOH = -0.4 mA 2.5 3.4 2.7 3.4 

Vee = 4.5 V. IOl = 12 mA 0.25 0.4 0.25 0.4 a 
/ Vee = 4.5 V. IOl = 24 mA 0.35 0.5 

V VOL 
Vee - 4.5 V. IOl - 4 mA 0.25 0.4 0.25 0.4 

IR. OR 
Vee = 4.5 V. IOl = 8 mA 0.4 0.35 0.5 

IOZH Vee = 5.5 V. Vo = 2.7 V 20 20 /LA 

IOZL Vee - 5.5 V. Vo - 0.4 V -20 -20 /LA 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 /LA 

IlL Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 mA 

lo~ Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 mA 

IleeL 100 155 100 145 

lee Vee = 5.5 V I leeH 97 152 97 142 mA 

I leez 103 158 103 148 

tAli typical values are at Vee = 5V.TA = 25°e. 
t: The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54ALS234, SN74ALS234 
64 x 4 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORIES 

02958. OCTOBER 1985-REVISED APRIL 1988 

switching characteristics (see Note 1) 

VCC - 5 V. VCC - 4.5 V to 5.5 V. 

CL - 50 pF. CL - 50 pF. 

FROM TO 
Rl - 50011. Rl - 50011. 

PARAMETER 
(INPUT) 

R2 - 50011. R2 - 50011. 
(OUTPUT) 

TA - 25°C TA - MIN to MAX 
'ALS234 SN64ALS234 SN74ALS234 

MIN TYP MAX MIN MAX MIN 

SHIFT IN 35 25 30 
fmax 

SHIFT OUT 35 25 30 

tw t IR high 15 7 8 

tw* OR high 19 7 8 

td(QV-ORH) Q valid before OR r 6 9 -5 12 -5 

tdISOL-QXI a valid after SHIFT OUT. 13 4 4 

~d SHIFT IN • a 600 800 350 1200 350 

tpHL SHIFT IN r IR 20 26 8 36 8 

tPLH SHIFT IN • IR 16 21 6 28 6 

tPLH§ SHIFT IN • OR 600 800 350 1200 350 

tpd SHIFT OUT. Q 13 17 4 24 4 

tpHL SHIFT OUT r OR 23 27 7 39 7 

tPLH SHIFT OUT. OR 20 24 6 33 6 

tPLH§ SHIFT OUT. IR 600 800 350 1200 350 

tpHL RS'f • OR 22 26 10 40 10 

tpLH m. IR 17 21 6 31 6 

tpHL m. Q 14 17 5 21 5 

tdis ITEr Q 7 13 2 16 2 

ten ~. Q 6 12 2 15 2 

t The IR output pulse occurs when the FIFO is full. Shift In is high. and Shift Out is pulsed (see Figure 4). 
*The OR output pulse occurs when the FIFO is empty. Shift Out is high. and Shift In is pulsed (see Figure 3). 
§ Data throughput or "fall through" times 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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MAX 

12 

1000 

30 

25 

1000 

22 

33 

30 

1000 

34 

27 

19 

15 

13 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



INPUT READY 

SN54ALS234, SN74ALS234 
64 x 4 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORIES 

02958, OCTD8ER 1986-REVISED APRIL 1988 

TYPICAL APPLICATION INFORMATION 

IR SO 
SHIFT OUT 

IR SO ~~~-----+---------
SI OR SI OR 1---+-.., 
DO 00 DO 00 
01 01 01 01 01 01 
02 02 02 02 02 02 
03 RS'f 03 03 RS'f 03 03 RS'f 03 

~--~-iIR SO IR SO 
OUTPUT READY 

__ -0 SI OR 
SI ORI---r;---i 

DO 00 DO DO 00 r-'L-_ 
01 01 01 01 01 01 
02 02 02 02 02 02 
03 RS'f 03 03 RST 03 03 RS'f 03 

IR SO 
S:.;H.::;IF~T~IN:':'-'-' ____ ~""'-i SI DR 

SO 
SI OR 1----+-' 

DO 00 DO 00 
01 01 01 01 
02 02 02 02 
03 RST 03 03 RS'f 03 

FIGURE 5, 192·WORD BY 12-BIT EXPANSION 
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SN54ALS235, SN74ALS235 
64 x 5 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORIES 

D2958, OCTOBER 19B6 

• Asynchronous Operation SN54ALS235 ... J PACKAGE 
SN74ALS235 ... OW OR N PACKAGE 

(TOP VIEWI • Organized as 64 Words of 5 Bits 

• Data Rates From 0 to 25 MHz OE Vee 
• 3·State Outputs 

HALF FULL ALMOST FULL/EMPTY 
IR SHIFT OUT 

• Dependable Texas Instruments Quality and 
Reliability 

SHIFT IN 

DO 

OR 

00 
D1 01 

description D2 02 

The SN54ALS235 and SN74ALS235 are 
320·bit memories utilizing Advanced Low·Power 
Schottky IMPACT" Technology. They feature 
high speed with fast fall-through times and are 
organized as 64 words by 5 bits. 

A FIFO memory is a storage device that allows 
data to be written into and read from its array 
at independent data rates. The 'ALS235 is 
designed to process data at rates from 0 to 25 
megahertz in a bit-parallel format, word by word. 

Data is written into memory on the rising edge 
of the Shift In input. When Shift In goes low, the 
first data word ripples through to the output (see 
Figure 1). As the FIFO fills up, the data words 
stack up in the order they were written. When 
the FIFO is full, additional Shift In pulses have 
no effect. Data is shifted out of memory on the 
falling edge of the Shift Out input (see Figure 2). 
When the FIFO is emply, additional Shift Out 
pulses have no effect, The last data word 
remains at the outputs until a new word falls 
through or RST goes low. 

D3 03 

D4 Q4 
GND RST 

SN54ALS235 ... FK PACKAGE 
SN74ALS235 ... FN PACKAGE 

4 

5 

6 

(TOP VIEW) 

-' 
-' 
::J 
LL 

LL 

<i1w ~IO 

3 2 1 20 19 

9 1011 1213 

18 

17 

16 

15 

14 

Status of the' ALS235 FIFO memory is monitored by the Output Ready (OR). Input Ready OR), Almost 
Full/Empty, and Half Full flags. When the OR flag is high, valid data is available at the outputs. The OR 
flag is low when Shift Out is high and stays low when the FIFO is empty. The IR status flag is high when 
the inputs are ready to receive more data. The IR flag is low when Shift In is high and stays low when 
the FIFO is full. The Almost Full/Empty flag is high when the FIFO contains eight or less words (see Figure 
5) or fifty-six or more words (see Figure 6). The Almost Full/Empty flag is low when the FIFO contains 
between nine and fifty-five words. The Half Full flag is high when the FIFO contains thirty-two or more 
words and is low when the FIFO contains thirty-one words or less (see Figure 7). 

When the FIFO is empty, input data is shifted to the output automatically when Shift In goes low, If Shift 
Out is held high during this time, the OR flag pulses high indicating valid data at the outputs (see Figure 3), 

When the FIFO is full, data can be shifted in automatically by holding Shift In high and taking Shift Out 
low. One propagation delay after Shift Out goes low, IR will go high. If Shift In is still high when IR goes 
high, data at the inputs are automatically shifted in. Since IR is normally low, when the FIFO is full and 
Shift In is high, only a high-level pulse is seen on the IR output. 

IMPACT is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA documents contain information 
currant 8S of publication date. Products conform to 
specifications par the terms of TaxIs Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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description (continued) 

SN54ALS235, SN74ALS235 
64 x 5 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORIES 

02958. OCTOBER 1986 

The FIFO must be reset after power up with a low-level pulse on the Master Reset input (RST). This sets 
Input Ready (lR) high and Output Ready (OR) low signifying that the FIFO is empty. Resetting the FIFO 
sets the outputs to a low logic level (see Figure 1). If Shift In is high when RST goes high. the input 
data is shifted in and IR goes low and remains low until Shift In goes low. If Shift In goes low before RST 
goes high. the input data will not be shifted in and IR goes high. Data outputs are noninverting with respect 
to the data inputs and are at high impedance when Output Enable (OE) is high. OE does not affect the 
status flag outputs (see Figure 2). 

The SN54ALS235 is characterized for operation over the full military temperature range of - 55 ae to 
125 ae. The SN74ALS235 is characterized for operation from 0 ae to 70 ae. 

logic symbol t 

FIFO 64 x 5 

SHIFT IN 
(4) 

5+/Cl 
CTR 

3CT>0 
(17) 

OR 

G2 (CT>0)G4 
SHIFT OUT (18) 4- CT:<8/CT .. 56 

(19) 
ALMOST FULL/EMPTY 

G3 CT .. 32 
(2) 

HALF FULL 

2CT<64 
(3) 

IR 

(CT<64)G5 

DE 

DO ""69 
(16) 

00 

01 
(6) (15) 

01 

02 
(7) (14) 

02 

03 
(8) (13) 

03 

04 
(9) (12) 

04 

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

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 666303 • DALLAS, TEXAS 75286 8-57 



SN54ALS235, SN74ALS235 
64 x 5 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORIES 

02958, OCTOBER 1986 

functional block diagram 

8-58 

FLAG 
CONTROL 

LOGIC 

FIFO 
OUTPUT 
STAGE 

QO 

Q1 

Q2 

Q3 

Q4 

t-_4----1r--:-11;.,:8::,.) SHIFT 
(17) OUT 

t---i~--1r';"';"OR 

'--_________ + __ ...;1...;19;:.,:.) ALMOST FULL/EMPTY 

'--___________ -+ __ ---'1;;;;,.2) HALF FULL 
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logic diagram (positive logic) 
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SN54ALS235, SN74ALS235 
64 x 5 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORIES 
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SN54ALS235, SN74ALS235 
64 x 5 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORIES 

02958, OCT08ER 1986 

logic diagram (positive logic) (continued) 
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t The last data word shifted out of the FIFO remains at the output until a new word falls through or a RST pulse clears the FIFO. 
t While the output data is considered valid only when the OR flag is high, the stored data remains at the output. Any additional words 

written into the FIFO will stack up behind the first word and will not appear at the output until Shift Out is taken low. 
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02968, OCTOBER 1986 

SHIFT IN 

I 
J+- tsu--+l;..-__ -. 

----~----~I----~I I~ __ __ 
1·1 I 

I I j+-tsu ..... th----l I I 
~ ~~--~--X~----04-00 

tpHL h l !.-tPHL ~ I.-tPLH-.j 

I I I I r IR 

I I I I I 
J4-tPHL -.t It-tPLH~ ~tPLH--+t.r_1 ___ _ 

I ~I_~E~M~PT~Y ________ ~I ____________ ~I 
I I I 

OR 

j+-tpd-+l ~tpd --~'" 
~ ~-----04-00 __________ ~..!.30.. __________________________ _J.2C.l._ ______ _ 

NOTE: SHIFT OUT is low 

FIGURE 1. MASTER-RESET AND DATA-IN WAVEFORMS 

SHIFT OUT 

!.-- tpLH ---+j 

IR FULL 

L-__ ~r----~I-------I r--
.1 ~tPHL-..\ J+--tPLH ---I .. ~.:.-. __ .:.:: __ --.: __________ _ 

I I 

OR 

NOTE: SHIFT IN is low 

FIGURE 2. DATA-OUT WAVEFORMS 
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04-DO~ _ 

tsu ~ + th~ 
SHIFT IN I 

SHIFTOUT ~ I 
I 

j...-tPLH ----.\t----tw~ 
OR EMPTY I ~I ____________ __ 

I 
If---+I-td(QV-ORHI 

Q4-QO ..... ____ I_NV_A_LI_O _________ >K~ ____________________________ ..... 
FIGURE 3. DATA FALL-THROUGH WAVEFORMS 

SHIFT OUT 

SHIFT IN ---.J I 
!+-tPLH -+-tw ~ 

IR FULL I ~I ________ F_U_LL ________ ___ 

04·00 _"'-____________ --J~ 

SHIFT OUT 

ALMOST FULL/EMPTY 

SHIFT IN 

FIGURE 4, AUTOMATIC DATA-IN WAVEFORMS 

FIGURE 5. ALMOST-EMPTY WAVEFORMS 
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SHIFT IN 

ALMOST FULL/EMPTY 

SHIFT OUT 

SHIFT IN ---.J 

HALF FULL 

SHIFT OUT 

8-64 

FIGURE 6. ALMOST-FULL WAVEFORMS 

L 
I 

MI4r----tPHL--"""*'tl 

I 

FIGURE 7. HALF-FULL WAVEFORMS 
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64 x 5 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORIES 

02958, OCTOBER 1986 

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

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS235 . . . . . . . . . . . . . . . . . . . . . .. - 55 °e to 125°e 

SN74ALS235 .......................... ooe to 70 0 e 
Storage temperature range ......................................... - 65 °e to 150 0 e 

recommended operating conditions 

SN54ALS235 SN74ALS235 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage O.B O.B V 

Q outputs -1 -2.6 
IOH High-level output current mA 

Flags -0.4 -0.4 

Q outputs 12 24 
IOL Low-level output current mA 

Flags 4 8 

fclock elock frequency SHIFT IN or SHIFT OUT a 20 a 25 MHz 

SHIFT IN or SHIFT OUT 
17 15 

tw Pulse duration high or low ns 

~Iow 20 15 

Data a a 
tsu Setup time before SHIFT IN t ns 

~ high (inactive) 15 15 

th Hold time, data after SHIFT IN t 19 17 ns 

TA Operating free-air temperature -55 125 a 70 °e 

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

PARAMETER TEST CONDITIONS 
SN54ALS235 SN74ALS235 

MIN TYpt MAX MIN Typt MAX 
UNIT 

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

Vee = 4.5 V, IOH = -1 mA 2.4 3.3 
Q 

VOH Vee - 4.5 V, IOH - -2.6 rnA 2.4 3.2 V 

Flags Vee = 4.5 V, IOH = -0.4 mA 2.5 3.4 2.7 3.4 

Q 
Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 

Vee = 4.5 V, IOL = 24 mA 0.35 0.5 
V vOL 

Flags 
Vee = 4.5 V, IOL = 4 rnA 0.25 0.4 0.25 0.4 

Vee = 4.5 V, IOL = 8 mA 0.4 0.35 0.5 

IOZH Vee = 5.5 V, Va = 2.7 V 20 20 pA 

IOZL Vee = 5.5 V, Va = 0.4 V -20 -20 pA 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 pA 

IlL Vee - 5.5 V, VI - 0.4 V -0.1 -0.1 mA 

lot Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 mA 

IleeL 112 175 112 165 

lee Vee = 5.5 V IleeH 105 170 105 160 mA 

Ileez 115 180 115 170 

t All typical values are at Vee = 5 V, TA = 25°e. 
t" The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54ALS235, SN74ALS235 
64 x 5 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORIES 

02958. OCTOBER 1986 

switching characteristics (see Note 1) 

Vcc - 5 V. VCC - 4.5 V to 5.5 V. 

CL - 50 pF. CL - 50 pF. 

FROM TO 
R1 - 5000. R1 - 5000. 

PARAMETER R2 - 5000. R2 - 5000. 
(INPUT) (OUTPUT) 

TA - 25°C TA - MIN to MAX 

'ALS235 SN54ALS235 SN74ALS235 

MIN TYP MAX MIN MAX MIN 

SHIFT IN 30 20 25 
fmax 

SHIFT OUT 30 20 25 

tw t IR high 15 7 8 

tw* OR high 19 7 8 

tdIQV-ORHI Q valid before OR i 6 9 -5 12 -5 

tdISOL-QXI Q valid after SHIFT OUT. 13 4 4 

tpd SHIFT IN. Q 600 800 350 1200 350 

tPHL SHIFT IN i IR 20 26 8 36 8 

tpLH SHIFT IN • IR 16 21 6 28 6 

tPLH§ SHIFT IN. OR 600 800 350 1200 350 

tpHL SHIFT IN. ALMOST FIE 550 700 290 1050 290 

tpLH SHIFT IN • ALMOST FIE 85 115 40 170 40 

tpLH SHIFT IN • HALF FULL 340 410 180 590 180 

tpd SHIFT OUT. Q 13 17 4 24 4 

tpHL SHIFT OUT i OR 23 27 7 39 7 

tpLH SHIFT OUT. OR 20 24 6 33 6 

tPLH§ SHIFT OUT. IR 600 800 350 1200 350 

tpHL SHIFT OUT. ALMOST FIE 660 700 290 1060 290 

tpLH SHIFT OUT. ALMOST FIE 85 115 35 170 35 

tpHL SHIFT OUT. HALF FULL 340 410 170 590 170 

tpHL liST. OR 22 26 10 40 10 

tpLH liSTi IR 12 18 5 24 5 

tpHL liST. IR 12 18 5 24 5 

tpHL liST. Q 14 17 5 21 5 

tdis ClEi Q 7 13 2 16 2 

ten CiE. Q 6 12 2 15 2 

t The IR output pulse occurs when the FIFO is full. Shift In is high. and Shift Out is pulsed (see Figure 41. * The OR output pulse occurs when the FIFO is empty. Shift Out is high. and Shift In is pulsed (see Figure 3). 
§Oata throughput or "fall through" times 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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64 x 5 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORIES 

02958. OCTOBER 1986 

TYPICAL APPLICATION INFORMATION 

HF AF/E HF AF/E HF AF/E SHIFT OUT 
IR SO IR SO IR SO 
SI OR SI OR SI OR 
00 00 00 00 DO 00 
01 01 01 01 01 01 
02 02 02 02 02 02 
03 03 03 03 03 03 
04 RSf 04 04 RST 04 04 RST 04 

INPUT READY 
HF AF/E HF HF AF/E OUTPUT READY 
IR SO IR IR SO 
SI OR SI SI OR 
DO 00 DO DO 00 
01 01 01 01 01 
02 02 02 02 02 
D3 03 D3 03 03 
04 RST 04 04 RST 04 04 RST 04 

HF HF AF/E HF AF/E 

SHIFT IN IR IR SO 
SI SI OR 
DO 00 DO DO 00 
Dl 01 Dl 01 01 
02 02 D2 D2 02 
03 03 03 03 D3 03 
04 RST 04 04 RST 04 D4 RST 04 

MASTER RESET 

FIGURE 8. 192·WORD BY 15-BIT EXPANSION 
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SN54ALS236, SN74ALS236 
64 x 4 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORIES 

• Asynchronous Operation 

• Organized as 64 Words of 4 Bits 

• Data Rates From 0 to 30 MHz 

• Pin-Compatible With MM167401B With 
Higher Speed 

• Dependable Texas Instruments Quality and 
Reliability 

02968. OCTOBER 198e-REVlsED APRIL 1988 

SN54ALS236 ... J PACKAGE 
SN74ALS236 ... OW OR N PACKAGE 

(TOP VIEW) 

NC VCC 
IR SHIFT OUT 

SHIFT IN OR 
DO 00 
D1 01 
D2 02 
D3 03 

description GND RST 

The SN54AlS2~6 and SN74AlS236 a~ 
256-bit memories utilizing Advanced low-Power 
Schottky IMPACT'" Technology. They feature 
high speed with fast fall-through times and are 
organized as 64 words by 4 bits. 

A FIFO memory is a storage device that allows 
data to be written into and read from its array 
at independent data rates. The • AlS236 is 
designed to process data at rates from 0 to 30 
megahertz in a bit-parallel format. word by word. 

Data is written into memory on the rising edge 
of the Shift In input. When Shift In goes low. the 
first data word ripples through to the output (see 
Figure 1). As the FIFO fills uP. the data words 
stack up in the order they were written. When 
the FIFO is full. additional Shift In pulses have 
no effect. Data is shifted out of memory on the 
falling edge of the Shift Out input (see Figure 2). 
When the FIFO is empty. additional Shift Out 
pulses have no effect. The last data word 
remains at the outputs until a new word falls 
through or RST goes low 

SN54ALS236 ... FK PACKAGE 
SN74ALS236 ... FN PACKAGE 

4 

5 

6 

D1 
8 

(TOP VIEW) 

3 

9 

2 1 

f
::l 
o 

2019 

1011 1213 

MOUIf-M 
0i§Z~d 

NC-No internal connection. 

18 

17 

16 NC 
15 01 
14 02 

Status of the' AlS236 FIFO memory is monitored by the Output Ready (OR) and Input Ready (lR) flags. 
When the OR flag is high. valid data is available at the outputs. The OR flag is low when Shift Out is high 
and will stay low when the FIFO is empty. The IR status flag is high when the inputs are ready to receive 
more data. The IR flag is low when Shift In is high and stays low when the FIFO is full. 

When the FIFO is empty. input data is shifted to the output automatically when Shift In goes low. If Shift 
Out is held high during this time. the OR flag pulses high indicating valid data at the outputs (see Figure 3). 

When the FIFO is full. data can be shifted in automatically by holding Shift In high and taking Shift Out 
low. A propagation delay after Shift Out goes low. IR will go high. If Shift In is still high when IR goes 
high. data at the inputs are automatically shifted in. Since IR is normally low when the FIFO is full and 
Shift In is high. only a high-level pulse is seen on the IR output (see Figure 4). 

IMPACT is a trademark of Texas Instruments Incorporated 

PRODUCTION DATA do.amnll contain information 
earrant I. of publication datI. Products conform to 
spacification. par the tarms of rexas I.struments 

~':-=::i~ai~:I~le ~1:~i:r :.r=::.~ nat 
8-68 
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description (continued) 

SN54ALS236. SN74ALS236 
64 x 4 ASYNCHRONOUS FIRST·IN. FIRST·OUT MEMORIES 

D2958, OCTOBER 1986-REVISED APRIL 1988 

The FIFO must be reset after power up with a low-level pulse on the Master Reset input (RST). This sets 
Input Ready UR) high and Output Ready (OR) low signifying that the FIFO is empty. Resetting the FIFO 
sets the outputs to a low logic level (see Figure 1). If Shift In is high when RST goes high, the input data 
is shifted in and IR goes low and remains low until Shift In goes low. If Shift In goes low before RST goes 
high, the input data will not be shifted in and IR goes high. Data outputs are noninverting with respect 
to the data inputs. 

The SN54ALS236 is characterized for operation over the full military temperature range of - 55 °e to 
125°e. The SN74ALS236 is characterized for operation from ooe to 70 oe. 

logic symbol t 

FIFO 64 x 4 

CTR 

SHIFT IN 13) 5+/Cl 3CT>0 114) OR 

G2 ICT>0IG4 

SHIFT OUT 115) 4-

G3 
2CT<64 

12) 
IR 

ICT<64)G5 

RST 

DO 10 -, 113) 00 

01 
15) 112) 01 

02 
16) 111) 02 

03 
17) 1101 03 

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

functional block diagram 

DO 

01 

02 
03 

r---_~:!.....ao_OO 

IR 

SHIFT 
IN 

01 

02 
03 

SHIFT 
OUT 

OR 

RST~-'~--~------------~------------~------------~ 

Pin numbers shown are for OW, J, and N packages. 
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64 x 4 ASYNCHRONOUS FIRST-IN. FIRST:OUT MEMORIES 
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logic diagram (positive logic) 

WORD 64 WORD 63 
DO 

WORD 2 WORD 1 

'-------SHIFT OUT 

'-----------OR 

SHIFT IN-+--' '---<---+----------- - - - -!).-- - - -----------------IR 

timing diagram 

RST '--.J 
I 

SHIFT IN I ~ 
I I I $ ~ 

03·00 ~ WI t%Jw2~ijf)§i~ WI W2~W63f@1W64~Wl~ 
~'I ~ I I 

I I I I I I 
SHIFT OUT f I I .,., I I ,,, 

I I I I L....J L----J I ~-"I ___ ... I ~ 
I I I I: I I 

03·00 I WORD 2 

IR 
I 

OR=j 

CLEAR SHIFT IN 
W1 

I 
I 
I 
I 

LIl'--+-_----' 
I 
I 

I 
SHIFT OUT EMPTY 

W2 
FULL 

t The last data word shifted out of the FIFO remains at the output until a new word falls through or a R'ST pulse clears the FIFO. 
tWhile the output data is considered valid only when the OR flag is high, the stored data remains at the output. Any additional words 

written into the FIFO will stack up behind the first word and will not appear at the output until SHIFT OUT is taken low. 
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64 x 4 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORIES 

02958. OCT08ER 198e-REVISED APRIL 1988 

I 
j4--tsu --+I 

SHIFT IN __ --.:. _______ ;-1 -----.LI ___ ~ L.I __ _ 

I I I 
I j4- tsu -.-th --Joj I I 

03-00 ~ )K"'---"':"---X~---
I I I I 
~tPLH ~ I ~tPHL -+I !4-tPLH-+I 

IR FULL I I I I r 
I 
~tPHL --.j jf--tPLH ~I 
I I EMPTY I r"1 ----OR 

I I 
j4-tpd--+l ~tpd-----.l.I 

~ u-----Q3-QO..,... 7t 
-----~~-------------~------

NOTE: SHIFT OUT is low 

FIGURE 1_ MASTER-RESET AND DATA-IN WAVEFORMS 

SHIFT OUT t +L. _____ _ 

i I.--- tpLH ~ 
OR -------~I~ ___ ~--I~--~I r---

I __ ~.I !f--tPHL -----I 
j4---tPLH .. 

IR FULL I 1 
I 
!4---+tdISOL-QXI 

Q3-QO ::J < »»««;,;;W-----_,_~ 

NOTE: SHIFT IN is low 

~tpd--.j 

FIGURE 2. DATA-OUT WAVEFORMS 
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8-72 

03-00 

SHIFT IN 

SHIFTOUT ~ I 
I 

I+-tPLH~tw---.j 
OR EMPTY I I~ ____________ _ 

I 
~tdIOV-ORH) 

03-00 
______ IN_V_A_Ll_D ________ >K ______________ ------------------

FIGURE 3. DATA FALL-THROUGH WAVEFORMS 

SHIFT OUT 

SHIFT IN ---.J I 
!+-tPLH -+-'W--1 

IR _______ FU_L_L ____________ ~I 1~ ________ F_Ul_L ________ __ 

03-00 _ ..... ______ ,.,~ 

FIGURE 4. AUTOMATIC DATA-IN WAVEFORMS 
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64 x 4 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORIES 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54ALS236 . . . . . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74ALS236 .......................... ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150 °e 

recommended operating conditions 

SN54ALS236 SN74ALS236 
UNIT 

MIN NOM MAX MIN NOM MAX 

vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

VIL low-level input voltage 0.8 0.8 V 

Q outputs -1 -2.6 
10H High-level output current rnA 

IR and OR -0.4 -0.4 

Q outputs 12 24 
10L Low-level output current rnA 

IR and OR 4 8 

fclock elock frequency SHIFT IN or SHIFT OUT 0 25 0 30 MHz 

SHIFT IN or SHIFT OUT 
15 17 

tw Pulse duration high or low ns 

RSf low 20 15 

Data 0 0 
tsu Setup time before SHIFT IN i ns 

RST high (inactivel 15 15 

th Hold time, data after SHIFT IN i 19 17 ns 

TA Operating free-air temperature -55 125 0 70 De 

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

PARAMETER TEST CONDITIONS 
SN54ALS236 SN74ALS236 

UNIT 
MIN Typt MAX MIN Typt MAX 

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

Vee = 4.5 V, 10H = -1 rnA 2.4 3.3 
Q 

VOH vee = 4.5 v, 10H = -2.6 rnA 2.4 3.2 V 

IR, OR Vee = 4.5 V, 10H = -0.4 rnA 2.5 3.4 2.7 3.4 

vee = 4.5 V, 10L = 12 rnA 0.25 0.4 0.25 0.4 
Q 

Vec = 4.5 V. 10L = 24 rnA 0.35 0.5 
VOL V 

Vee = 4.5 V, 10L = 4 rnA 0.25 0.4 0.25 0.4 
IR, OR 

Vec = 4.5 V, IOl = 8 rnA 0.4 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 ",A 

IlL Vec = 5.5 V, VI = 0.4 V -0.1 -0.1 rnA 

10* Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 rnA 

Ilecl 100 155 100 145 
lec Vec = 5.5 V rnA 

IleeH 97 152 97 142 

t All typical values are at Vee = 5 V, TA = 25 De. 
+: The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS-
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switching characteristics (see Note 1) 

Vcc - 5 V. VCC - 4.5 V to 5.5 V. 

CL - 50 pF. CL - 50 pF. 

FROM TO 
R1 - 500 II. R1 - 500 II. 

PARAMETER 
(INPUT) {OUTPUTI 

R2 - 500 II. R2 - 500 II. 

TA - 25°C TA - MIN to MAX 
'ALS236 SN54ALS236 SN74ALS236 

MIN TYP MAX MIN MAX MIN 

fmax 
SHIFT IN 35 25 30 

SHIFT OUT 35 25 30 

tw t IR high 15 7 8 

tw* OR high 19 7 8 

tdIQV-ORHI Q valid before OR T 6 9 -5 12 -5 

tdISOL·QXI Q valid after SHIFT OUT ~ 13 4 4 

tDd SHIFT IN ~ Q 600 800 350 1200 350 

tpHL SHIFT IN t IR 20 26 8 36 8 

tpLH SHIFT IN ~ IR 16 21 6 28 6 

tPLH§ SHIFT IN ~ OR 600 800 350 1200 350 

tDd SHIFT OUT ~ Q 13 17 4 24 4 

tpHL SHIFT OUT T OR 23 27 7 39 7 

tPLH SHIFT OUT ~ OR 20 24 6 33 6 

tPLH§ SHIFT OUT ~ IR 600 800 350 1200 350 

tpHL Am' ~ OR 22 26 10 40 10 

tPLH .~~ IR 17 21 6 31 6 

tpHL J!IST ~ Q 14 17 5 21 5 

t The IR output pulse occurs when the FIFO is full. Shift In is high. and Shift Out is pulsed Isee Figure 41. 
*The OR output pulse occurs when the FIFO is empty. Shift Out is high. and Shift In is pulsed Isee Figure 31. 
§ Data Throughput or "fall through" times 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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MAX 

12 

1000 

30 

25 

1000 

22 

33 

30 

1000 

34 

27 

19 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



INPUT READY 

SHIFT IN 

SN54ALS236. SN74ALS236 
64 x 4 ASYNCHRONOUS FIRST·IN. FIRST·OUT MEMORIES 

02958. OCTOBER 1986-REV15EO APRIL 1988 

TYPICAL APPLICATION INFORMATION 

SHIFT OUT 
IR SO IR SO 
51 OR 51 OR 
DO 00 DO 00 
Dl 01 D1 01 Dl 01 
D2 02 D2 02 D2 02 
D3 R5T 03 D3 R5T 03 D3 R5T 03 

IR SO SO 
OUTPUT READY 

SI OR OR 
DO 00 00 
Dl 01 01 
D2 02 D2 02 
D3 R5T 03 D3 R5T R5T 03 

IR 
51 
DO 
Dl 
D2 
D3 

SO SO 
OR 51 OR OR 
00 DO 00 00 
01 Dl 01 Dl 01 
02 D2 02 D2 02 

R5T 03 D3 R5T 03 D3 RST Q3 

FIGURE 5. 192·WORD BY 12·BIT EXPANSION 
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SN74ALS2232A 
64 x 8 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORY 

03091, FEBRUARY 19B5-REVISED MARCH 1990 

• Ind!tp!tnd!tnt Asynchronous Inputs and NT PACKAGE 

Outputs (TOP VIEW) 

• 64 Words by S Sits Each RST OE 

• Data Rates From 0 to 40 MHz 
DO 00 
01 01 

• Fall· Through TIm!t • , . 20 ns Typ 02 02 

• 3·State Outputs 
03 03 

VCC GNO 
04 7 04 
05 05 

description 

06 06 
07 07 

FULL EMPTY 

This 512-bit memory uses Advanced Low-Power 
Schottky IMPACT-X" technology and features 
high speed and fast fall-through times, It is 
organized as 64 words by 8 bits, LOCK UNCK 

A FIFO memory is a storage device that allows 
data to be written into and read from its array 
at independent data rates, The function is used 
as a buffer to couple two buses operating at 
different clock rates, This FIFO is designed to 
process data at rates from 0 to 40 MHz in a bit
parallel format, word by word, 

Data is written into memory on a low-to-high 
transition of the load clock input (LOCK) and is 
read out on a low-to-high transition of the unload 
clock input (UNCK), The memory is full when the 
number of words clocked in exceeds by 64 the 
number of words clocked out, When the memory 
is full, LOCK Signals have no effect on the data 
residing in memory, When the memory is empty, 
UNCK signals have no effect, 

Status of the FIFO memory is monitored by the 
FULL and EMPTY output flags, The FULL output 
will be low when the memory is full, and high 
when the memory is not full, The EMPTY output 
will be low when the memory is empty, and high 
when it is not empty, 

FN PACKAGE 

(TOP VIEW) 

~ol!i;uwo~ 
CCO::ZOOO 

432 1 282726 

5 25 

6 24 

7 23 

8 22 

9 21 

10 20 

11 19 

12131415161718 

NC-No internal connection 

A low level on the reset input (RST) resets the internal stack control pointers and also sets EMPTY low 
and FULL high, The outputs are not reset to any specific logic levels, The first low-to-high transition on 
LOCK, either after a RST pulse or from an empty condition, causes EMPTY to go high and the data to 
appear on the Q outputs, The first word does not have to be unloaded. Data outputs are non inverting with 
respect to the data inputs and are at a high-impedance state when the output-enable input (DE) is low. 
The OE input does not effect either the FULL or EMPTY output flags, Cascading is easily accomplished 
in the word-width direction, but is not possible in the word-depth direction, 

The SN74ALS2232A is characterized for operation from O°C to 70°C. 

IMPACT -X is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA documents contain i.formation 
current as 0' publication dota. Praducts confarm to 
spacificltians par thl tarms of Taxas Instruments 

:::='ri1;"{.r:.o::.re =~::r l!r:::~~ not 
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logic symbol t 

SN74ALS2232A 
64 x 8 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORY 

~'---i> 1( + IC21 

~'---i>3-

OE (241 

00 (21 

01 (31 

02 (41 

03 (51 

04 (71 

05 (81 

06 (91 

07 (101 

20 

FIFO 64 x 8 

CTR 

(CT - 641G1 

(CT - 0lG3 

4'\7 

D3091. FEBRUARY 1988-REVISED MARCH 1990 

(231 00 
(221 01 
(211 02 
(201 03 
(181 04 
(171 05 
(161 06 
(151 07 

tThis symbol is in accordance with ANSI/IEEE Standard 91-1984 and lEe Publication 617-12. The symbol is functionally accurate but 
does not show the details of implementation; for these, see the logic diagram. The symbol represents the memory as if it were controlled 
by a single counter whose content is the number of words stored at the time. Output data is invalid when the counter content teT) is O. 

Pin numbers shown are for the NT package. 
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SN74ALS2232A 
84 x 8 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORY 

03091. FEBRUARY 1988 REVISED MARCH 1990 

logic diagram (positive logic) 

~~~=====r~==========~1 
WN .. 

DfCOOE 

1--~-+-_4-_I1PLLATCH 

I---+----<PH~+_I'PH 

mw~"~'----------------------------~----____ ~~ __ ~---I 

"~ __ il"'30 2AV'23' .. 

D1 ell 1221 01 
gzl4t 1211 02 

D3 fSl tzot Q3 

D4 m :~~: Q4 

PI "' 06 
DI t8I 118) Q6 

-~ ~-

Pin numbers shown are for the NT package. 
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SN74ALS2232A 
64 x 8 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 

timing diagram 

00-07 
"""''''''''''.,.,..,~. 

EMPTY 
--i---! 

I 
I 

I 
INITIALIZE 
POINTERS 

I 
I 

I 
LOAD 
Wl 

I 
I 

I 
UNLOAD 

W2 

L-.J 
I 
I 
I 
I 

I 
EMPTY 

D3091 , FEBRUARY 1988 - REVISED MARCH 1990 

WORD 1 

L-J 
I 

FULL 

absolute maximum ratings over operating free-air temperature range 

Supply voltage, Vee, , , , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

VCC 

VIH 

VIL 

IOH 

IOl 

fclock 

tw 

tsu1 

tsu2 
th 

TA 

Supply voltage 

High-level input voltage 

Low·level input voltage 

High-level output current 
Q outputs 

FULL, EMPTY 

Low-level output current 
Q outputs 

FULL, EMPTY 

Clock frequency lOCK, UNCK 

RST low 

lOCK low 

Pulse duration LOCK high 

UNCK low 

UNCK high 

Setup time, data before lOCKt 

Setup time, ~ high (inactive) before lOCKi 

Hold time, data after lOCKi 

Operating free-air temperature 

TEXAS • 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TeXAS 75265 

MIN NOM MAX UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

-2.6 
mA 

-0.4 

24 
mA 

8 

0 40 MHz 

25 

13 

12 ns 

13 

12 

5 ns 

5 ns 

5 ns 

0 70 °c 
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SN74ALS2232A 
64 x 8 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 

03091, FEBRUARY 19S5-REVISED MARCH 1990 

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

PARAMETER TEST CONDITIONS MIN Typt MAX UNIT 

VIK Vee = 4.5 V, 11=-18rnA 1.2 V 

VOH 
FULL, EMPTY Vee = MIN TO MAX, 10H = 0.4 rnA VCC- 2 

V 
Q outputs Vee = 4.5 V, 10H = -2.6 rnA 2.4 3.2 

IOL-12rnA 0.25 0.4 
Q outputs 

10L = 24 rnA 0.35 0.5 
VOL Vee =4.5 V V 

FULL, EMPTY 
IOL=4rnA 0.25 0.4 

10L - 8 rnA 0.35 0.5 

10ZH Vee = 5.5 V, Vo = 2.7 V 20 ~A 

10ZL Vee = 5.5 V, Vo = 0.4 V -20 ~A 

II Vee = 5.5 V, VI = 7 V 0.1 rnA 

IIH Vee = 5.5 V, VI = ;2.7 V 20 ~A 

IlL 
eLKS 

Others 
Vee = 5.5 V, VIN = 0.4 V 

-0.2 

-0.1 
rnA 

10* 
Q outputs -20 -130 

Vee = 5.5 V, Vo = 2.25 V rnA 
FULL, EMPTY -20 -112 

ICC Vee = 5.5 V 175 270 rnA 

tAli typical values are at Vee = 5 V, TA = 25°C. 
:f;The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

VCC - 5 V, VCC - 4.5 V to 5.5 V, 

FROM TO 
CL - 50 pF, CL - 50 pF, 

PARAMETER Rl - 5000, Rl - 5000, UNIT 
(INPUT) (OUTPUT) 

R2 - 5000, R2 - 5000, 

TA - 25·C TA - O·C to 70·C 

MIN TYP MAX MIN MAX 

LOCK 40 
MHz f rnax 

UNeK 40 

tad LOeKi Any Q 18 26 30 ns 

tDd UNeKi Any Q 18 24 27 ns 

tPLH LOeKi EMPTY 12 16 18 ns 

tpHL UNeKi mPTV 12 17 20 ns 

tpHL RSn EMP'i'V 12 17 20 ns 

tpHL LOeKi roa: 16 21 22 ns 

tPLH UNeKi roa: 10 15 18 ns 

tpLH RSn FULL 13 19 23 ns 

ten OE! Q 11 15 17 ns 

tdis OEI Q 11 17 19 ns 

Note 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN74ALS2233A 
64 x 9 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORY 

• Independent Asynchronous Inputs and 
Outputs 

• 64 Words By 9 Bits 

• Data Rates From 0 to 40 MHz 

• Fall·Through Time ... 20 ns Typical 

• 3-State Outputs 

description 

FEBRUARY 19S5-REVISED MARCH 1990 

RST 
DO 
01 
02 
03 

VCC 
04 
05 
06 
07 
08 

N PACKAGE 
ITOP VIEWI 

OE 
00 
01 
02 
03 
GNO 
04 
05 
06 
07 
08 

This 576-bit memory uses Advanced Low-Power 
Schottky IMPACT -X'· technology and features 
high speed and fast fall-through times. It is 
organized as 64 words by 9 bits. ALMOST FULL/EMPTY HALF FULL 

A FIFO memory is a storage device that allows 
data to be written into and read from its array 
at independent data rates. The function is used 
as a buffer to couple two buses operating at 
different clock rates. This FIFO is designed to 
process data at rates from 0 to 40 MHz in a bit
parallel format, word by word. 

Data is written into memory on a low-to-high 
transition of the load clock input (LOCK) and is 
read out on a low-to-high transition of the unload 
clock input (UNCK). The memory is full when the 
number of words clocked in exceeds by 64 the 
number of words clocked out. When the memory 
is full, LOCK signals have no effect on the data 
residing in memory. When the memory is empty, 
UNCK signals have no effect. 

Status of the FIFO memory is monitored by the 
FULL, EMPTY, ALMOST FULL/EMPTY, and 
HALF FULL output flags. The FULL output will 
be low when the memory is full and high when 
the memory is not full. The EMPTY output will 
be low when the memory is empty and high 
when it is not empty. The ALMOST 
FULUEMPTY flag is high when the FIFO contains 
eight or less words or fifty-six or more words. 
The ALMOST FULL/EMPTY flag is low when the 
FIFO contains between nine and fifty-five words. 
The HALF FULL flag is high when the FIFO 
contains thirty-two or more words, arid is low 
when the FIFO contains thirty-one words or less. 

IMPACT -x is a trademark of Texas Instruments Incorporated. 

PROOUCTIOI DATA documanll contain inforMation 
curral' as of publication da ... ProduCIJ conform to 
specificatilns par the terms of Texas Instruments 

:'=~~·i:I~7i =:t::i:r lIr:::r::.::.s not 
TEXAS .." 

INSTRUMENTS 
POST OFFICE BOX 655303. DALLAS. TEXAS 15265 

FULL EMPTY 
LOCK UNCK 

5 

6 

7 

8 

9 

10 

11 

FN PACKAGE 
ITOPVIEWI 

",~olliiwo~ oooa:OOO 

432 1 282726 
25 

24 

23 
22 

21 

20 

19 

12131415161718 

Copyright © 1990, Texas Instruments Incorporated 
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SN74ALS2233A 
64 x 9 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORY 
03092, FEBRUARY 1988-REVISED MARCH 1990 

description (continued) 

A low level on the reset input (RST) resets the internal stack control pointers and also sets EMPTY low 
and FULL high. The outputs are not reset to any specific logic levels, The first low-to-high transition on 
LDCK, either after a RST pulse or from an empty condition, causes EMPTY togo high and the data to 
appear on the Q outputs. The first word does not have to be unloaded. Data outputs are noninverting with 
respect to the data inputs and are at a high-impedance state when the output-enable input (OE) is low, 
The OE input does not affect either the FULL or EMPTY output flags. Cascading is easily accomplished 
in the word-width direction, but is not possible in the word-depth direction. 

The SN74ALS2233A is characterized for operation from OOC to 70°C. 

logic symbol t 

FIFO 64.9 

CTR 

RST 
(11 

CT-O CT;;,32 
(171 

HALF FULL 

LOCK 
(141 1(+/C21 CT s S/CT ;;, 56 

(121 
ALMOST FULL/EMPTY 

UNCK 
(151 3- FULL 

EMPTY 

OE 
(2SI 

EN4 

DO 
(21 

20 4'\7 00 

01 
(31 (261 

01 

02 
(41 (251 

02 

03 
(51 (241 

03 

04 
(71 (221 

04 

05 
(SI (211 

05 

06 
(91 (201 06 

07 
(101 (191 

07 

os (111 (181 08 

tThis symbol is in accordance with ANSI/IEEE Standard 91-1984 and lEG Publication 617-12. The symbol is functionally accurate but 
does not show the details of implementation; for these, see the logiC diagram. The symbol represents the memory as if it were controlled 
by a single counter whose content is the number of words stored at the time. Output data is invalid when the counter content (eT) is O. 

Pin numbers shown are for the N package, 
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SN14ALS2233A 
64 x 9 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORY 

03092, FEBRUARY 1988-REVISEO MARCH 1990 

logic diagram (positive logic) 

DE 1281 

m 

DO 
,2} 

D' 
13} 

D2 
,4, 

D3 '6} 

D4 m 
D6 ,8' 

D8 '9' 
D7 

1101 

D8 
(111 

WRITE 

Pl 
DECODE LATCH 

I-......,"""'--<H 'Pl 

P_Pl+8PH 

ll+====-----U:.C, 

PH 
I-+-..... -H'PH 

READ 

DECODE LATCH 

1-......,;;.84-1al>+-l,al 

~===L~". .... t-----Tt1 Q-QL+80H 

U-+===~-++~b.c, 

COMP 

PL PL"QLt~;;t;;;;;~~~)-t:==~==-l 
PL_QL+l 

QL PL-QL-11>-1---+-..... ---, 

HIGH 

COMP 

PH PH ... QH 

PH_OH_l 

PH-OH+l 

OH PH .. OH +41-----L..-/ 
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,aH 

8 8 

84 

a 

EN 

RAM 
641<9 

1184 

1(64 

C3 

lA,30 2A 
1271 00 
(281 

0' 
125) 02 
1241 03 
1221 04 
121' 06 
1201 

08 
(19) 

07 
1181 

08 
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SN74ALS2233A 
64 x 9 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORY 
03092. FEBRUARY 1988-REVISED MARCH 1990 

8-84 
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SN74ALS2233A 
64 x 9 ASYNCHRONOUS FIRST-IN, FIRST-OUT MEMORY 

03092, FEBRUARY 1988-REVISED MARCH 1990 

absolute maximum ratings over operating free-air temperature range 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ooe to 70 0 e 
Storage temperature range ......................................... - 65 °e to 1 50 °e 

recommended operating conditions 

MIN NOM MAX UNIT 

Vec Supply voltage 4.5 5 5.5 V 

VIH High-level input voltage 2 V 

VIL Low-level input voltage 0.8 V 

10H High-level output current 
Q outputs -2.6 

mA 
Flag outputs -0.4 

10L Low-level output current 
Q outputs 24 

mA 
Flag outputs 8 

fclock Clock frequency LOCK, UNCK 0 40 MHz 

RS'F low 25 

LDCK low 13 

tw Pusta duration LOCK high 12 ns 

UNCK low 13 

UNeK high 12 

tsu1 Setup time, data before LOCK! 5 ns 

tsu2 Setup time, RST high (inactive) before LOCK! 5 ns 

th Hold time, data after LOCK! 5 ns 

TA Operating free-air temperature 0 70 ·C 

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

PARAMETER TEST CONDTIONS MIN TYpt MAX UNIT 

VIK VCC - 4.5 V, II - -18 mA 1.2 V 

VOH 
Flag outputs Vee - MIN TO MAX, 10H - 0.4 mA VCC-2 

V 
Q outputs VCC - 4.5 V, 10H - -2.6 mA 2.4 3.2 

10L = 12 mA 0.25 0.4 
Q Outputs 

10L - 24 mA 0.35 0.5 
VOL Vce - 4.5 V V 

10L = 4 mA 0.25 0.4 
Flag outputs 

10L = 8 mA 0.35 0.5 

10ZH Vce - 5.5 V, Vo - 2.7 V 20 ~A 

10ZL Vee = 5.5 V, Vo - 0.4 V -20 ~A 

II Vee - 5.5 V, VI = 7 V 0.1 mA 

IIH VCC = 5.5 V, VI = 2.7 V 20 ~A 

CLKs 
IlL 

Others 
Vce = 5.5 V, 

-0.2 
VI = 0.4 V 

-0.1 
mA 

10* 
Q outputs -20 -130 

mA 
Flag outputs 

Vce = 5.5 V, Vo - 2.25 V 
-20 -112 

ICC Vee = 5.5 V 175 290 mA 

t A" typical values are at VCC - 5 V, TA - 25 ·e. 
t The output conditions have been chos~n to produce a current that closely approximates one half of the true short-circuit output current. lOS. 
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SN74ALS2Z33A 
64 x 9 ASYNCHRONOUS FIRST·IN, FIRST·OUT MEMORY 
03092. FEBRUARY 1988-REVISED MARCH 1990 

switching characteristics (see Note 1) 

Vec - 6 V. 

FROM TO 
eL - 60 pF. 

PARAMETER Rl - 600 O. 
(INPUn (OUTPUT) 

R2 - 600 O. 

TA - 26°e 
MIN TVP MAX 

LOCK 
fmax 

UNCK 

tDd LOCKt Any Q 18 

tDd UNCKt Any Q 18 

tpLH LOCKt EMPTY 12 

tpHL UNCKt mm 12 

tpHL RSn mm 12 

tpHL LOCKt ron: 16 

tpLH UNCKt ron: 10 

tPLH m~ ron: 13 

tpLH LOCKt 
ALMOST 22 

tpHL FULL/EMPTY 19 

tpLH ALMOST 22 
UNCKt 

tPHL FULUEMPTY 17 

m~ 
ALMOST 

12 tpLH 
FULUEMPTY 

tpLH LOCKt HALF FULL 22 

tpHL RSn HALF FULL 28 

tPHL UNCKt HALF FULL 16 

ten OEt Q 11 

!dis OEl Q 11 

Note 1: Load circuits and voltage waveforms are shown in Section 1. 
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26 
24 

16 

17 

17 

21 

15 

19 
27 

25 
27 

23 

16 

27 
32 

22 
15 

17 

Vee - 4.6 V to 6.6 V 

eL - 60 pF. 

Rl - 600 O. UNIT 

R2 - 6000. 
TA - ooe to 70 0 e 
MIN MAX 

40 
40 

MHz 

30 ns 

27 no 

18 no 

20 ns 

20 ns 

22 ns 

18 no 

23 ns 

30 
28 

no 

30 
26 

no 

18 

30 ns 
35 ns 

25 ns 
17 n. 
19 n. 



• 

• 
• 

• 
• 
• 

Independent Asychronous Inputs and 
Outputs 

Bidirectional 

32 Words by 9 Bits Each 

Programmable Depth 

Data Rates From 0 to 40 MHz 

Fall·Through Time ... 22 ns Typ 

3·State Outputs 

description 

This 576·bit memory uses Advanced Low-Power 
Schottky IMPACT-X'· technology and features 
high speed and fast fall-through times. It consists 
of two FIFOs organized as 32 words by9 bits each. 

A FIFO memory is a storage device that allows 
data to be written into and read from its array at 
independent data rates. These FIFOs are 
designed to process data at rates from 0 to 40 MHz 
in a bit-parallel format, word by word. 

The' ALS2238 consists of bus transceiver circuits, 
two 32 X 9 FIFOs, and control circuitry arranged 
for multiplexed transmission of data directly from 
the data bus or from the internal FIFO memories. 
Enables GAB and GBA are provided to control the 
transceiver functions. The SAB and SBA control 
pins are provided to select whether real-time or 
stored data is transferred. The circuitry used for 
select control eliminates the typical decoding 
glitch that occurs in a multiplexer during the 
transition between stored and real-time data. A 
low level selects real-time data and a high selects 
stored data. Eight fundamental bus-management 
functions can be performed as shown on the 
operating modes page. 

Data on the A or B data bus, or both, is written into 
the FIFOs on a low-to-high transition at the load 
clock input (LOCKA or LOCKB) and is read out on 
a low-to-high transition at the unload clock input 
(UNCKAor UNCKB). The memory is full when the 
number of words clocked in exceeds, by the 
defined depth, the number of words clocked out. 

IMPACT-X is a trademark of Texas Instruments Incorporated. 

SN74ALS2238 
32 x 9 x 2 ASYNCHRONOUS BIDIRECTIONAL 

FIRST·IN, FIRST·OUT MEMORY 

RSTA 

OAF 

AO 

A1 
A2 

GNO 

A3 

A4 

A5 

A6 
GNO 

VCC 
A7 

A8 

LOCKA 

FULLA 

UNCKB 

EMPTYB 

SAB 

GAB 

N PACKAGE 

(TOP VIEW) 

1 U 40 

2 39 

3 38 

4 37 

5 36 

6 35 

7 34 

8 33 

9 32 

10 31 

11 30 

12 29 C 
13 28 

14 27 

15 26 

16 25 

17 24 

18 23 

19 22 

20 21 

RSTB 

OBF 

BO 

B1 
B2 

GNO 

B3 

B4 

B5 

B6 

GNO 

Vee 
B7 

B8 

LDCKB 

FULLB 

UNCKA 

EMPTYA 

SBA 

GBA 

FN PACKAGE 

(TOP VIEW) 

76 5 4 3 2 1 44 434241 4g9 B2 

8 

9 

10 

11 

12 

13 

14 

15 

16 

38 GNO 

37 Vee 
36 B3 

35 B4 

34 B5 

33 B6 
32 GNO 

31 Vce 
30 B7 

17 29 B8 
18192021 22232425262728 

PRODUCTION DATA documents contain information current 

~~e~~~:;':1~18~~Ox~:~~~t~~~~':t~!Ss~~~~~~'J' !~~!!~~I~~~~~tr:~ 
processing does not necessarily Include testing of all 
parameters. 
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SN74ALS2238 
32 x 9 x 2 ASYNCHRONOUS BIDIRECTIONAL 
FIRST·IN~fIRST ·OUT MEMORY 
03501. APRIL 1990 

8-88 

When the memory is full, LOCK signals have no effect on the data residing in memory. When the memory is 
empty, UNCK Signals have no effect. 

Status of the FIFO memories is monitored by the FULLA, FULLB, EMPTYA, and EMPTYB output flags. The 
FULLA and FULLB are definable full flags. A high-to~low transition on OAF stores the binary value of AD through 
A4 into a register for use as the value of X. A hlgh-to-Iow transition on OBF stores the binary value of BO through 
B4 into a register for use as the value of Y. In this way, the depth of either FIFO can be defined to be one to 
thirty-two words deep. The value of X and Y must be defined after power-up or the stored value of X and Y will 
be ambiguous. The FULLA and FiJ[['8 outputs are low when their corresponding memories are full and high 
when the memories are not full. 

The EMPTYAand EMPTYB outputs are low when their corresponding memories are empty and high when they 
are not empty. The status flag outputs are always active. 

A lOW-level pulse on the RSTA or RS'i'B inputs resets the control pointers on FIFO A or FIFO B and also sets 
EMPTYA low and FULLA high or EMPTYB low and FULLS high. The outputs are not reset to any specific logic 
levels. With OAF at a low level, a low-level pulse on RSTA sets FIFO A to a depth of 32 minus X, where X is 
the value stored above. With OAF at a high level, a low level pulse on RSTA sets FIFO A to a depth of 32 words. 
The depth of FIFO S is set In a similar manner. The first low-to-high transition on LOCKA or LOCKB, either after 
a reset pulse or from an empty condition, will cause EMPTYA or EMPTYB to go high and the data to appear on 
the a outputs. It is important to note that the first word does not have to be unloaded. Cascading is easily 
accomplished in the word-width direction, but is not possible in the ~ord-depth direction. 
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logic symbolt 

SBA 

SAB 

GAB 

GBA 

RSTA 

OAF 

LOCKA 

UNCKA 

FULLA 

EMPTYA 

AO 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

22 

19 

20 

21 

1 

2 

15 

24 

16 

23 

3 

4 

5 

7 

8 

9 

10 

13 

14 

'" 

ell 
FIFO 

SN74ALS2238 
32 x 9 x 2 ASYNCHRONOUS BIDIRECTIONAL 

FIRST-IN, FIRST-OUT MEMORY 
03501, APRIL 1990 

32X9X2 O} SN74ALS2238 
1 MODE 

ENI 

EN2 

RESET A RESETB /1 
40 

" OEFAFULL OEFB FULL /1 
39 

RSTB 

OBF 

LOCKB 

UNCKB 

FULLB 

LOCKA LOCKB 

UNCKA UNCKB 

FULLA FULLB 

EMPTYA EMPTYB , r 
0 0 

V <A DATA> <B DATA) V 

8 8 

26 

17 

25 

18 

38 

37 

36 

34 

33 

32 

31 

28 

27 

EMPTYB 

BO 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

t This symbol is in accordance with ANSI/IEEE Std 91-1984. 
Pin numbers shown are for the N package. 
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SN74ALS2238 
32 x 9 x 2 ASYNCHRONOUS BIDIRECTIONAL 
FIRST-IN, FIRST-OUT MEMORY 
D3501,APAIL 1990 

logic diagram (positive logic) 

SAB 

SBA 

EMPTYB 

UNCKB 

GBA 

GAB 

RSTA 

DAF 

FULLA 
LDCKA 

AO 

1 .If=) 
f'..... --" 

I Ln -,---, 

~~~ 1 _ I 
I r-r 
L 1~ :!!!n~ __ .J 

To Other Channels 

l If> 
FIFO A 

"- 32x9 

"-

.., ... 
D Q 

If> 
FIFOB A 32x9 

A 

.., ... 
Q D 

r-----' 

-J~ I i 
I I I 
L = ..! o!!.C~n~ .J 

To Other Channels 
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operating modes 

BUSA.I.iii •• 

SAB SBA 

L X 

SAB SBA 

X L 

BUSA 

SAB SBA 

H X 

BUS A 

SAB SBA 

x H 

GAB 

H 

GAB 

L 

GAB 

H 

GAB 

L 

GBA 

L 

GBA 

H 

GBA 

L 

GBA 

H 

SN74ALS2238 
32 x 9 x 2 ASYNCHRONOUS BIDIRECTIONAL 

FIRST-IN, FIRST-OUT MEMORY 
03501, APRIL 1990 

BUSB 

SAB SBA 

X X 

GAB 

L 

BUSB BUSA .1II11.iii •• 

SAB SBA 

H L 

BUS B BUSA 

SAB SBA 

L H 

BUS A 

SAB SBA 

H H 
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timing diagram 

RSTA 

DAF 

LOCKA 

A~A8 

UNCKA 

QD-Q8 

EMPTYA 

FULLA 

s-.. _
I 

FIFO W OPERATIONt 

I ~~~{li;,,4R1~~~ ~~~~\~~~ 
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I I I 
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I I I 
I I I 
I LJ I I LJ 
I Depth set to default (32) Load 'X' Into depth reglster* I I Depth set to 32 - X 

t Operation of FIFO'S' is the same as shown above. * 'X' includes AD through A4 only. A5lhrough AS are ignored. 
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CONTROL 

SBA SAB 

L L 

H L 

L H 

H H 

CONTROL 

GBA GAB 

H H 

H L 

L H 

L L 

SN74ALS2238 
32 x 9 x 2 ASYNCHRONOUS BIDIRECTIONAL 

FIRST-IN, FIRST-OUT MEMORY 
03501. APRIL 1990 

FUNCTION TABLES 

SELECT MODE CONTROL TABLE 

OPERATION 

A Bus BBus 

RealTime B to A Bus RealTime A to B Bus 

FIFO B to A Bus Real Time A to B Bus 

RealTime B to A Bus FIFO A to B Bus 

FIFO B to A Bus FIFO A to B Bus 

OUTPUT ENABLE CONTROL TABLE 

OPERATION 

ABus BBus 

A Bus Enabled B Bus Enabled 

A Bus Enabled Isolation/Input to B Bus 

Isolation/lnput to A Bus B Bus Enabled 

Isolation/Input to A Bus Isolation/Input to B Bus 

programming procedure for depth of FIFO At 

PROGRAM: 

Step 1. With RSTA at a high level, take OAF from a high level to a low level. The high-to-Iow transition on 
OAF stores the binary value of AO-A4 for use as the value of 'X' in defining the depth of FIFO A. 

Step 2. With OAF held low, pulse the RSTAsignallow. Onthe low-to-high transition of RSTA, FIFO A is setto 
a depth of 32 minus 'X', where X is the value of AO-A4 stored above. 

Step 3. To redefine the depth of FIFO A to 32 words, hold OAF at a high level and pulse the RSTA signal low. 

t The programming procedures used to define the depth of FIFO B are the same as the procedure above. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):!: 
Supply voltage range, Vee .......................................................... - 0.5 V to 7 V 
Input voltage: Control inputs ................................................................ 7 V 

I/O ports .................................................................. 5.5 V 
Voltage applied to a diabled 3-state output ................................................... 5.5 V 
Operating free-air temperature range .................................................. O°C to 70°C 
Storage temperature range ....................................................... - 65°C to 150°C 
Maximum junction temperature ............................................................ 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 opera~ng conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
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SN74ALS2238 
32 x 9 x 2 ASYNCHRONOUS BIDIRECTIONAL 
FIRST·IN, FIRST·OUT MEMORY 
03501 , APRIL 1990 

recommended operating conditions (see Note 1) 

VCC Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

Apr B Ports 
IOH High-level output current Status flags 

IOL Low-level output current 
A or B Ports 

Status flags 

fclock Clock frequency 
LDCKA or LDCKB 

UNCKA or UNCKB 

RSTA or RSTB low 

LOCKA or LDCKS low 

tw 
LDCKA or LOCKS high 

Pulse duration 
UNCKA or UNCKS low 

UNCKA or UNCKB high 

DAF or DBF high 

Data before LoCKA or LDCKS! 

Oefine Depth: 04-00 before OAF or OBF I 
tsu Setup time Define Depth: DAF or DBFl before RSTA or RSTB! 

Define oepth (32): DAF or DSF high before RSTA or RSTB! 

LDCKA or LDCKB (inactive) before RSTA or RSTB! 

Data after LDCKA or LDCKB! 

Define Depth: D4-DO after DAF or DBF I 
th Hold time Define Depth: DAF or DBF low after RSTA or RSTB! 

Define Depth (32): DAF or DBF high after RSTA or RSTB! 

LDCKA or LDCKB (inactive) after RSTA or RSTB! 

TA Operating free-air temperature 

MIN NOM MAX UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

-15 

-0.4 
mA 

24 

8 
mA 

0 40 

0 40 
MHz 

17 

12.5 

10 
ns 

12.5 

10 

10 

7 

6 

45 ns 

32 

5 

3 

4 

0 ns 

0 

5 

0 70 'C 
.. 

NOTE 1: To ensure proper operalton olthls high-speed FIFO deVice, It IS necessary to provide a clean signal to the LDCKA or LDCKB and UNCKA 
or UNCKB clock inputs. Any excessive noise or glitching on the clock inputs (which violates the VIL, VIH, or minimum pulse duration 
limits) can cause a false clock or improper operation of the internal read and write pOinters. 
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SN74ALS2238 
32 x 9 x 2 ASYNCHRONOUS BIDIRECTIONAL 

FIRST-IN, FIRST-OUT MEMORY 
D3501,APRIL 1990 

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

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

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

Status flags VCC = 4.5 V to 5.5 V, IOH =-O.4mA VCC- 2 

VOH 
VCC =4.5V, IOH=-2mA VCC-2 

V 
A or B ports VCC=4.5V, IOH=-3mA 2.4 3.2 

VCC=4.5V, IOH=-15mA 2 

VCC = 4.5 V, 10L= 12 rnA 0.25 0.4 
Aor B ports 

VCC = 4.5 V, 10L= 24 rnA 0.35 0.5 
VOL 

VCC=4.5V, IOL=4mA 
V 

0.25 0.4 
Status flags 

VCC=4.5V, IOL=8mA 0.35 0.5 

OAF, OBF, RSTA, RSTB, GAB, GBA, SAB, 
0.1 

II SBA, LOCKA, LOCKB, UNCKA, UNCKB VCC=5.5V, VI =7V rnA 

A or B ports 0.2 

OAF,OBF,RSTA,RSTB,GAB,GBA,SAB, 
20 

IIH SBA, LOCKA, LOCKB, UNCKA, UNCKB VCC = 5.5 V, VI=2.7V JAA 
Aor B ports* 40 

OAF, OBF, RSTA, RSTB, GAB, GBA, SAB, 
-0.2 

IlL SBA, LCKA, LDCKB, UNCKA, UNCKB VCC=5.5V, VI = 0.4 V rnA 

Aor B ports; -0.4 

10§ 
Aor B ports* -20 -130 

Status flags 
VCC=5.5V, Vo = 2.25 V rnA 

-15 -100 

ICC VCC=5.5V 190 350 rnA 

t All typical values are at VCC = 5 V, TA = 25·C. 
* For I/O ports, the parameters IIH and IlL include the offstate output current. 
§ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output ccurrent, lOS. 
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SN74ALS2238 
32 x 9 x 2 ASYNCHRONOUS BIDIRECTIONAL 
FIRST·IN~ FIRST·OUT MEMORY 
03501. APRIL 1990 

switching characteristics (see Note 2) 

PARAMETER 
FROM 

(INPUT) 

fmax 
LOCK 

UNCK 

tpd LOCKA t • LOCKBt 

tpd UNCKA t • UNCKBt 

tpLH LOCKA t • LOCKBt 

tpHL UNCKAt. UNCKBt 

tpHL RSTA~. RSTB~ 

tpHL LOCKA t • LOCKBt 

tpLH UNCKAt. UNCKBt 

tLH RSTA~. RSTB~ 

tpel SAB/SBA; 

too NB 

ten GBNGAB 

!ctis GBNGAB 

Vcc = 4.5 V to 5.5 V, 

CL=50 pF, 
TO Rl = 500 O. 

(OUTPUT) R2 =5000. 

TA = MIN to MAX 

MIN TYPT MAX 
40 

40 

B/A 7 22 33 

B/A 7 20 29 

EMPTYA. EMPTYB 5 12 22 

EMPTYA. EMPTYB 5 12 22 
EMPTYA. EMPTYB 5 12 22 

FULLA. FULLB 5 12 22 

FULLA. FULLB 5 12 23 

FULLA. FULLB 6 15 28 

B/A 2 11 18 

B/A 2 8 15 

AlB 2 6 15 

AlB 1 5 12 

t All typical values are at VCC = 5 V. TA = 25'C. * These parameters are measured wHh the internal output state of the storage register opposite to that of the bus input. 
NOTE 2: Load circuH and voltage waveforms are shown in Section 1. 
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SN54BCT25240, SN74BCT25240 
OCTAL 25·0HM LINE DRIVERS 

WITH 3-STATE OUTPUTS 
TI0227-D3532. JUNE 1990 

--------------------------------------~ • State-of-the-Art BICMOS Design SN54BCT25240 ••• JT PACKAGE ::> 
Significantly Reduces ICCZ SN74BCT25240 ••• NT PACKAGE LIJ 

(TOP VIEW) >-
• 3-State Outputs Drive Bus Lines or Buffer LIJ 

Memory Address Registers a: 
• ESD Protection Exceeds 2000 V per Q" 

MIL-STD-883C, Method 3015 lA2 

• Package Options Include Standard Plastic ti 
and Ceramic 30D-mll DIPs 1 A4 :::» 

description 

The 'BCT25240 is an octal inverting buffer/line 
driver. The outputs are designed to source up 
to 80 rnA and to sink up to 188 rnA in order to 
facilitate incident-wave switching of trans
mission-line impedances down to 25 O. 

When the output-enable inputs 1 G and 2G are 
low, the device transmits the inverted A-input 
data to the Y outputs. When 1 G and 2G are 
high, the outputs are in the high-impedance 
state. Enable 1 G affects only the 1Y outputs; 
enable 2G affects only the 2Y outputs. 

The distributed VCC and GND pins of the 
'BCT25240 reduce switching noise for more 
reliable system operation. 

The SN54BCT25240 is characterized for 
operation over the full military temperature 
range of -55·C to 125·C. The SN74BCT25240 
is characterized for operation from O·C to 70"C. 

2Al 

2A2 

Vee 
2A3 

logic diagram (positive logic) 

23 
IAI 

22 
IA2 

20 
IA3 

19 
IA4 

IYI 

3 
IY2 

<4 
IY3 

IY<4 

2AI.;.;18'----t ~~-1--_7:..... 2YI 

2A2 .:.:17 __ -t ~o--iI--....;9,,- 2Y2 

2A3 .:.:15"--_-t ~~-1--..;.10~ 2Y3 

2A4 .;..14"--_-t ~o----..;.;12"- 2Y4 
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• State-of-the-Art BICMOS Design 
Significantly Reduces ICCZ 

C • 3-State Outputs Drive Bus LInes or Buffer c: Memory Address Registers 

0-1 • ESD Protection Exceeds 2000 V per 
MIL-STD-883C, Method 3015 

l · Package Options Include Standard Plastic 
JN and Ceramic 300-mil DIPs m < description -m The 'SCT25244 is an octal noninverting buffer/ ::e line driver. The outputs are designed to source 

up to 80 mA and to sink up to 188 mA in order 
to facilitate incident-wave switching of trans
mission-line impedances down to 25 n. 

SN54BCT25244, SN74BCT25244 
OCTAL 25-0HM LINE DRIVERS 

WITH 3-STATE OUTPUTS 
T10226-03533, JUNE 1990 

SN54BCT25244 ••• JT PACKAGE 
SN74BCT25244 ••• NT PACKAGE 

(TOP VIEW) 

lG 
lAI 
lA2 

lY3 vee 
GND lA3 

lA4 
2Yl 2Al 

GND 2A2 
2Y2 9 Vce 
2Y3 2A3 
GND 2A4 
2Y4 2G 

When the output-enable inputs 1G and 2G are 
low, the device transmits data from the A inputs 
to the Y outputs. When 1G and 2G are high, 
the outputs are in the high-impedance state. 

logic diagram (positive logic) 

The distributed VCC and GND pins of the 
'SCT25244 reduce switching noise for more 
reliable system operation. 

The SN54SCT25244 is characterized for 
operation over the full military temperature 
range of -55°C to 125·C. The SN74SCT25244 
is characterized for operation from acc to 70·C. 

PIIOOUCT PREVIEW dGc:atnento c:oniaIn _ on_ In!he __ ~of __ nt_ 
dati and other are de8Ian goal&. Tuulnstnnentl ........ !he right to change or chcOnUnue __ 
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18 
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17 
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15 
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14 
2A4 
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SN54BCT25245, SN74BCT25245 
25-0HM OCTAL BUS TRANSCEIVERS 

• State-of-the-Art BICMOS Design 
Significantly Reduces ICCZ 

• Designed to Facilitate Incident Wave 
Switching for Line Impedances of 25 n or 
Greater 

• Distributed VCC and GND Pins Minimize 
Noise Generated by the Simultaneous 
Switching of Outputs 

• Data Flow-Through Pinout (All Inputs on 
Opposite Side from Outputs) 

• ESD Protection Exceeds 2000 V per 
MII-STD-883C, Method 3015 

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

description 

These 25 n octal bus transceivers are de
signed for asynchronous two-way communi
cation between data buses. The devices 
transmit data from the A bus to the B bus or 
from the B bus to the A bus depending upon 
the level at the direction control (DIR) input. 
The enable input G can be used to disable the 
device so that the buses are effectively 
isolated. 

These transceivers are capable of sinking 
188 mA of IOL current (A port), which facilitates 
switching 25 n transmission lines on the 
incident wave. They are designed specifically to 
improve both the performance and density of 
3-state memory address drivers, clock drivers, 
and bus-oriented transceivers. The distributed 
VCC and GND pins minimize the noise 
generated by the simultaneous switching of the 
outputs. 

TI0220-D3514. MAY 1990 

SN54BCT25245 ••. JT PACKAGE 
SN74BCT25245 ••. DW or NT PACKAGE 

(TOP VIEW) 

DIR 
GND 81 

A2 82 
A3 Vce 

GND 83 
A4 84 
A5 85 

GND 86 
A6 Vee 
A7 87 

GND 88 
A8 G 

SN54BCT25245 ••• FK PACKAGE 

(TOP VIEW) 

U 
~<fl<OUU"1XI 
IIlIIlIIlZ> III III 

4 3 2 1 282726 

25 G 
24 

23 

22 

9 21 

10 20 

11 19 

12131415161718 

ONt')UO~<fl 
z««zz«« 
<.!) <.!) 

NC-No internal connection 

The SN54BCT25245 is characterized for operation over the full military temperature range of - 55·C to 
125·C. The SN74BCT25245 is characterized for operation from O·C to 70·C. 

UNLESS OlHERWISE NOTED "'" document __ 
PRODUCTION DATA ~rmatIon current • of publlcltiDn dale. 
Products conform to apecHicItIonI per tilt Ienn. of T .... 
I ___ . ___ not 

_1_leItIngolal_ 
TEXAS ." 
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SN54BCT25245, SN74BCT2~245 
25-OHM OCTAL BUS TRANSCEIVERS 

03514, MAY 1990-TI0220 

FUNCTION TABLE 

ENABLE INPUTS OPERATION 
(i DIR 'BCT25245 

L L B Data 10 A Bus 
L H A Data to B Bus 
H X Isolation 

logic symbolt logic diagram (positive logic) 

ii 13 

DIR 24 

AI 
23 

Bl 

A2 
22 

B2 

A3 
4 20 

B3 

A4 19 94 

AS 
18 

95 

A6 
17 

96 

A7 
10 15 

87 

A8 
12 14 

88 

t This symbol is in accordance with ANSIIIEEE SId 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for OW, JT, and NT packages. 

DIR 24 

All 
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SN54BCT25245, SN74BCT25245 
25·0HM OCTAL BUS TRANSCEIVERS 

TI022G-03514, MAY 1990 

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

Supply voltage range, VCC ........................................................ -0.5 V to 7 V 
Input voltage range (see Note 1): Control Inputs ..................................... -0.5 V to 7 V 

110 ports........................................ -0.5 V to 5.5 V 
Voltage applied to any output in the disabled or power-off state .. .. . . . . . . . . .. . .. .. .. . - 0.5 V to 5.5 V 
Voltage applied to any output in the high state (B port) .............................. -0.5 V to VCC 
Input clamp current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 30 mA 
Current into any output in the low state: SN54BCT25245 (A port) . . . . . . . . . . . . . . . . . . . . . . . . . . .. 250 mA 

(B port) ............................. 40 mA 
SN74BCT25245 (A port) ...................... ,..... 376 mA 

(B port) ............................. 48 mA 
Operating free-air temperature range: SN54BCT25245 . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . - 55'C to 125'C 

SN74BCT25245 .................................. COC to 70'C 
Storage temperature range ...................................................... - 65'C to 150'C 

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

NOTE 1: The input and output voltege ratings may be exceeded if the input and output current ratings are observed. 

recommended operating conditions 

Vee Supply voltage 

VIH High·level input voltege 

VIL Low-level input voltage 

11K Input clamp current 

IOH High-level output current 

IOL Low-level output current 

TA Operating free-air temperature 

'54BCT25245 
MIN NOM MAX 
4.5 5 5.5 

2 .. ~ 
~''b.8 

,,1(-" -18 
Al-A8 {"~, 53 
81-88 ",,,,,'I' -3 

AI-A8 ,~C:; 

Bl-B8 "" -55 

TEXAS .., 
INSTRUMENTS 

125 
20 

t25 
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'74BCT25245 
MIN NOM MAX 
4.5 5 5.5 

2 
0.8 

-18 
80 
-3 

188 
24 

0 70 

UNIT 

V 

V 
V 

mA 

mA 

mA 

·C 
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SN54BCT25245, SN74BCT25245 
25·0HM OCTAL BUS TRANSCEIVERS 

03514, MAY 1990-TI0220 

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

PARAMETER 
'S4BCT2S245 '74BCT25245 

TEST CONDITIONS 
MIN TYpt MAX MIN TYpt MAX 

VIK Vee - 4.5 V, 11- 18mA 1.2 1.2 

Vee - 4.5 V, 10H - -53mA 2 

ArrjA Vee - 4.5 V, 10H - -80mA 2 
VOH 

Vee - 4.75V, 10H - 3mA 2.7 

ArrjB Vee - 4.5V, 10H - -3mA 2.4 3.3 2.4 3.3 

Vee - 4.5 V, 10L - 94mA 0.38 0.55 0.42 0.55 

Any A Vee = 4.5 V, 10L = 125mA 0.8 

VOL Vee - 4.5 V, 10l -188mA 0.7 

ArrjB 
Vee - 4.5 V, 10L - 20mA 0.3~ 0.5 

Vee 4.5 V, 10l - 24mA .::! 0.35 0.5 

AandB Vee - 5.SV, VI- S.SV 4.1 0.25 0.25 
II DIRandG Vee - 5.SV, VI- 5.SV ;;: 0.1 0.1 

IIH* 
AandB Vee = 5.5 V, VI = 2.7 V ;.. 70 70 

DIRandG Vee - 5.5 V, VI- 2.7V ::r 20 20 

Ill* 
AandB Vee - 5.SV, VI- O.SV Q -0.6 -0.6 

DIRandG Vee - 5.5 V, VI = 0.5 V Ifj';;' -0.6 -0.6 

lOS' B portonlyf Vee - 5.5 V, Vo - 0 60'<. 150 80 150 

AIOB 36 46 36 46 
leeH BIOA 

Vee = 5.5 V 
63 77 63 77 

AIOB 48 60 48 80 
leel BIOA 

Vee = 5.5V 
95 115 95 115 

leez Vee - 5.5V 12 16 12 16 

Ctn GandDIR Vee - 5.5 V, VI- 2.5VorO.5V 8 8 

Aport 18 18 
Cto Bport 

Vee = 5.5 V, VI = 2.5 V or 0.5 V 
8 8 . t All typiCal values are at Vee - 5 V, TA - 25 e . 

* For 1/0 porta, the parameters IIH and III include the off-stete output current. 
, Not more than one output should be shorted at a time, and the duration of the short circuR should not exceed one second • 
• Testing for this parameter on the A port is not recommended. 

9-8 
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V 

V 

V 

mA 
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mA 
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mA 
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mA 
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SN54BCT25245, SN74BCT25245 
25·0HM OCTAL BUS TRANSCEIVERS 

TI022O-1l3514, MAY 1990 

switching characteristics (see Figure 1) 
Vee = SV, Vee = 4.S V to 5.5 V, 

CL = SOpF, CL = SOpF, 

FROM TO 
R1 = SOOO, R1 - SOOO, 

PARAMETER R2 = SOOO, R2 = SOOO, UNIT 
(INPUT) (OUTPUT) 

TA = 25'C TA - MIN to MAXt 

'BCT25245 'S4BCT2S245 '74BCT25245 

MIN TYP MAX MIN MAX MIN MAX 

tPLH 1.2 3.3 5.1 1.2 5.B 1.2 5.7 

tpHL 
A B 

1.9 4.3 6.7 1.9 .'t.6 1.9 7.2 
ns 

tpLH 1.2 3.3 4.B 1.2 ::Jf>.7 1.2 5.5 

tPHL 
B A 

2.1 4 5.6 2.1 ii{6.4 2.1 6.2 
ns 

tpZH 
~ 

3.7 6.3 B.4 3.7 ,~10.1 3.7 9.6 

tPZL 
A 

4.5 7.4 9.2 4.s.>., 11.1 4.5 10.3 
ns 

tpHZ 
~ 

1.B 3.7 5.5 1,~ 6.4 1.B 6.2 

tPLZ 
A 

3.3 5.1 7.2 :Q 9.6 3.3 B.3 
ns 

tpZH 
~ 

3.4 5.7 7.9 E4 9.2 3.4 B.9 

tpZL 
B 

4.3 6.6 B.7 '1.4.3 10.1 4.3 9.7 
ns 

tPHZ 
~ 

2.7 4.5 6.3 2.7 7.2 2.7 6.9 

tPLZ 
B 

1.7 4.5 6.B 1.7 B.3 1.7 7.5 
ns 

.. .. 
t For condRlons shown as MIN or MAX, use the appropnate value specHled under recommended operatIng condItions . 
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• State-of-the-Art BICMOS Design 
Significantly Reduces ICCZ 

• Designed to Facilitate Incident-Wave 
Switching for line Impedances of 25 .0. or 

(") Greater 

-I • The A Port Features Open-Collector Outputs 
"'0 That Provide High IOL to Allow for Heavy 
:rJ. DC Loading on Open-Collector Outputs 

m • Distributed VCC and GND Pins Minimize 
~ Noise Generated by the Simultaneous 
m Switching of Outputs 

::e • DataFlow-Through Pinout (All Inputs on 
Opposite Side from Outputs) 

• Local Bus-Latch Capability 

• True Logic 

• ESD Protection Exceeds 2000 V per 
MIL-STD-BB3C, Method 3015 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard PlastiC and Ceramic 300 mil 
DIPs 

description 

These noninverting 25-.0. octal bus transceivers 
are designed for asynchronous communication 
between data buses. The devices transmit data 
from the A bus to the B bus or from the B bus 
to the A bus depending upon the level at the 
direction control (DIRl input. The enable Input 
G can be used to disable the device so the 
buses are effectively isolated. 

SN54BCT25641, SN74BCT25641 
25 n OCTAL BUS TRANSCEIVERS 

TI0283-D3601. JULY 1990 

SN54BCT25641 ••• JT PACKAGE 
SN74BCT25841 ••• DW OR NT PACKAGE 

(TOP VIEW) 

GND 

DIR 
81 
82 

Vcc 
83 
84 
95 
96 
Vce 

A7 97 
GND 98 

A8'"1.,;,;'---'-'-1-' G 

SN54BCT25641 ... FK PACKAGE 

(TOP VIEW) 

4321282726 

25 Vee 
24 83 
23 84 
22 NC 
21 85 

10 20 86 

I'- Cl 00 Ult!> 00 I'
«Z«Z IDID 

t!> 

NC-No internal connection 

19 Vee 

The A-port outputs of these transceivers are capable of sinking a large IOL, which facilitates switching on 
the incident wave. They are deSigned specifically to improve both the performance and density of 3-state 
memory address drivers, clock drivers, and bus-oriented transceivers. The distributed VCC and GND pins 
minimize the noise generated by the simultaneous switching of the outputs. 

9-10 

The SN54BCT25641 is characterized for operation over the full military temperature range of - 55·C to 
125·C. The SN74BCT25641 is characterized for operation from O·C to 70·C. 

Copyright @ 1990. Texas Instruments Incorporated 
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logic symbolt 

G 13 

DIR 24 

Al 

A2 3 

A3 4 

A4 

AS 7 

A6 

A7 10 

AS 12 

SN54BCT25641, SN74BCT25641 
25 n OCTAL BUS TRANSCEIVERS 

T10283-D3601, JULY 1990 

FUNCTION TABLE 

ENABLE INPUTS 
G DIR 

OPERATION 

L L BDATATOABUS 

L H A DATA TO B BUS 

H X ISOLATION 

logic diagram (positive logic) 

G 

DIR 
23 81 

22 82 Al 81 

20 83 

19 84 
TO SEVEN OTHER TRANSCEIVERS 

18 85 

17 86 

15 87 

14 8S 

t This symbol is in accordance wHh ANSI/IEEE Sid 91-1984 and 
lEe Publication 617-12. 
Pin Numbers shown are for OW, JT, and NT packages. 

TEXAS ." 
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• State-of-the-Art BiCMOS Design 
Significantly Reduces ICCZ 

• Designed to Facilitate Incident Wave 
Switching for Une Impedances of 25 n or 
Greater 

• The A Port Features Open-Collector Outputs 
Which Provide 188 mA IOl to Allow for 
Heavy DC loading on Open-Collector 
Outputs 

• Distributed VCC and GND Pins Minimize 
Noise Generated by the Simultaneous 
Switching of Outputs 

• Eliminates Need for 3-State Overlap 
Protection on A Ports 

• Data Flow-Through Pinout (All Inputs on 
Opposite Side from Outputs) 

• ESD Protection Exceeds 2000 V per 
MII-Standard-883C Method 3015 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mll 
DIPs 

description 

These 25 n octal bus transceivers are designed 
for asynchronous communication between data 
buses, The devices transmit data from the A 
bus to the B bus or from the B bus to the A 
bus depending upon the level at the direction 
control (DIR) input. The enable input G can be 
used to disable the device so the buses are 
effectively isolated. 

SN54BCT25642, SN74BCT25642 
25-0HM OCTAL BUS TRANSCEIVERS 

SCBS047-TI0221-D3395, DECEMBER 1989-REVISED JUNE 1990 

SN548CT25642 ••• JT PACKAGE 
SN748CT25642 ••• DW OR NT PACKAGE 

(TOP VIEW) 

A1 
GNO 

/>2. 
A3 

GNO 
A4 
AS 

GNO 
AS 
A7 

GNO 
AS 

! 1 U 24 

2 23 

3 22 

4 21 
5 20 

6 19 

7 18 

! 8 17 

9 16 
10 15 
11 14 

12 13 

OIR 
81 
82 
Vee 
83 
84 
85 
B6 

Vee 
B7 
B8 
G 

SN54BCT25642 ••• FK PACKAGE 

(TOP VIEW) 

83 
Vee 

B2 
NC 
81 

OIR 
A1 

5 

6 

7 

8 

9 

.,.ltlcoU 8,..10 
IDIDIDZ::;;IDID 

4 321 282726 
25 
24 

23 
22 

21 
10 20 
11 19 

121314 1516 1718 

~~~~5PI:~ 
C) C) 

NC-No internal connection 

NC 

A7 
A6 
GNO 

These transceivers are capable of sinking FUNCTION TABLE 

188 IT'A of IOl current (A port), which facilitates 
switching 25 n transmission lines on the inci
dent wave. They are deSigned specifically to 
improve both the performance and density of 
3-state memory address drivers, clock drivers, 
and bus-oriented transceivers. The distributed 
VCC and GND pins minimize the noise 
generated by the simultaneous switching of the 
outputs. 

ENABLE INPUTS 

G DIR 

L L 
L H 

H X 

OPERATION 

13 Data to A Bus 

Ii. Data to B Bus 

Isolation 

The SN54BCT25642 is characterized for operation over the full military temperature range of - 55·C to 
125·C. The SN74BCT25642 is characterized for operation from O·C to 70·C. 

UllLESS OTHERWISE NOm! II1II _ ..
PRODUCTION DATA ~ current II of publlcalkln dale. 
Ptoductt conform to epec:Jfk:atJonl per the tarrna of Texu __ WllTlllly.ProducIIan"...-g_not 
-..uy 1 __ Of ell ponm ...... 
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logic symbolt 

G 13 

OIR 24 

AI 

A2 

A3 4 

A4 

A5 

A6 

A7 10 

AS 12 

23 BI 

22 B2 

20 B3 

19 B4 

18 B5 

17 86 

15 87 

14 88 

SNS4BCT2S642, SN74BCT2S642 
2S·0HM OCTAL BUS TRANSCEIVERS 

SCBS047-TI0221-D3395, DECEMBER 1989-REVISED JUNE 1990 

logic diagram (positive logic) 

BI 
AI 

TO SEVEN OTHER TRANSCEIVERS 

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

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

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 
Supply voltage range, VCC ........................................................ -0.5 V to 7 V 
Input voltage range: Control Inputs (See Note 1) ..................................... -0.5 V to 7 V 

110 ports (See Note 1) ........................................ -0.5 V to 5.5 V 
Voltage applied to any output in the disabled or power-off state...................... -0.5 V to 5.5 V 
Voltage applied to any output in the high state...................................... -0.5 V to VCC 
Input clamp current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . - 30 rnA 
Current into any output in the low state: SN54BCT25642 (A ports) ........................... 250 rnA 

(B ports) ............................ 40 rnA 
SN74BCT25642 (A ports) ........................... 376 rnA 

(B ports) ............................ 48 rnA 
Operating free-air temperature range: SN54BCT25642 . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 55·C to 125·C 

SN74BCT25642 ......................•......... O·C to 70·C 
Storage temperature range ...................................................... - 65·C to 150·C 

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

NOTE 1: The input and output voltage ratings may be exceeded H the input and output current ratings are observed. 

TEXAS • 
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SN54BCT25642, SN74BCT25642 
25·0HM OCTAL BUS TRANSCEIVERS 

03395. DECEMBER 1989-REVISED JUNE 1980-TI0221-scBS047 

recommended operating conditions 

Vcc Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VOH High-level output voltage (A l..,AB) 

11K Input clamp current 

10H High-level output current (Bl-B8) 

10l low-level output current 

TA Opereting free-air temperature 

I Al-AB 

I Bl-B8 

SN548CT25842 SN74BCT25842 

MI" NOM MAX MIN NOM MAX 
UNIT 

4.5 5 ... 4.5 5 5.5 V 

2 .::.V 2 V 

"q;." 0.8 0.8 V 

".<.. 5.5 5.5 V 
~..;)- 18 -18 mA 

<:>,.f>Y -3 -3 mA 
"l 125 188 

20 24 
mA 

-55 125 0 70 ·c 

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

PARAMETER TEST CONDITIONS 
SN54BCT25642 

MIN TYpt MAX 
SN74BCT25642 

MIN TYpt MAX 
UNIT 

VIK Vcc - 4.5V. 11- 18mA 1.2 1.2 V 

Vee - 4.75V. 10H - -3mA 2.7 
VOH AnyB 

Vcc - 4.5V. 10H - -3mA 2.4 3.3 2.4 3.3 
V 

Vcc = 4.5V. 10l = 94mA 0.38 0.55 0.42 0.55 

Any A Vcc - 4.5V. 10l- 125mA 0.8 V 

Vcc - 4.5V. 10l- lBBmA 0.7 
VOL Vcc = 4.5V. 10l = 20mA 0.3 0.5 

AnyB 
Vee - 4.5V. 10l- 24mA 0.35 0.5 

V 

10H Any A Vcc - 4.5V. VOH - 5.5 V "'~ 0.1 mA 

AandB Vcc - 5.5V. VI- 5.5V .::.'6:25 0.25 
II DIRandCI Vee - 5.5V. VI- 5.5 V ",q;. 0.1 0.1 

mA 

IIH* 
AandB VCC:-- 5.5V. VI = 2.7V "'.<.. 70 70 

DIRandG Vcc - 5.5V. VI- 2.7V ..... ..;)- 20 20 
p.A 

Ill* 
AenbB Vcc - 5.5V. VI- 0.5 V r..Ci 0.6 0.6 

DIR and CI Vcc - 5.5V. VI- O.SV 'Il 0.6 0.6 
mA 

lOS· AnyB Vee - 5.5V. VO-O -60 -150 -60 -150 mA 

ICCl AtoB Vcc = 5.5 V 40 64 40 64 mA 

ICCH AtoB Vee - 5.5V 25 40 25 40 mA 

1002 AIOB Vee - 5.5 V 7.6 13 7.6 13 mA 

ICCl BtoA Vcc - 5.5 V 78 125 78 125 mA 

ICCH BtoA Vcc - 5.5 V 34 55 34 55 mA 

A Ports 15 15 
Cio B Ports 

Vcc = 5.5 V, VI = 2.5VorO.5V 
6 6 

pF 

Ci Control inputs Vcc - 5.5 V, VI- 2.5VorO.5V 8 8 pF . t All typical values are at Vcc - 5 V, T A - 25 C • 
* For 1/0 ports, the parameters IIH and III include the off-state output current. 
S Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed 10 ms. 

TEXAS ." 
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SN54BCT25642, SN74BCT25642 
25·0HM OCTAL BUS TRANSCEIVERS 

SCBS047-TI0221-03395, DECEMBER 198&-REVISED JUNE 1990 

switching characteristics (see Figure 1) 

Vcc - 5V, VCC - 4,5 V to 5.5 V, 
Cl = 5OpF, Cl = 5OpF, 

FROM TO 
Rl = 500n*, Rl = 5000*, 

PARAMETER R2 = 500n, R2 = 5oon, 
(INPUn (OUTPUT) 

TA = 25'C TA = MIN to MAXt 
'BCT25642 '54BCT25642 '74BCT25642 

MIN TYP MAX MIN MAX MIN MAX 

tPLH 0.8 3.2 6 0.8 ~5 0.8 6.2 

tpHL 
A B 

0.5 2 3.9 0.5 ~.1 0.5 4 

tpLH 1.5 3.2 4.7 1.5 i~~'7.4 1.5 6.3 

tpHL 
B A 

1.7 4.5 4.8 1.7,jS.: 6.7 1.7 5.9 

tPLH 
~ 

2.8 5.5 10.4 2.84" 12.9 2.B 11.6 

tpHL 
A 

4.6 8.6 11.3 5.~ 11.8 4.6 11.3 

tpZH 
~ 

3.3 5.7 B.l 3::J 9.7 3.3 9.1 

tPZL 
B 

3.B 6.6 B.B ,1i-8 10.2 3.B 9.B 

tPHZ 
~ 

1.B 4.6 7 '"1.B 8 1.B 7.3 

tPLZ 
B 

1.4 4.3 6.7 1.4 B.4 1.4 7.3 .. .. .. t For condijlons shown as MIN or MAX, use the appropnate value specIfIed under recommended operatIng condItIons . * For port A, Rl = 100 n. 
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ns 

ns 

ns 

ns 

ns 
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SN54BCT25646, SN74BCT25646 
OCTAL 25-0HM REGISTERED BUS TRANSCEIVERS 

WITH a-STATE OUTPUTS 

::D o 
c 
c: 
~ 

• State-of-the-Art BICMOS Design 
Significantly Reduces ICCZ 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• ESD Protection Exceeds 2000 V per 
MIL-STD-883C, Method 3015 

:s! • Package Options Include Standard Plastic 
- and Ceramic 300-mil DIPs rn 
~ description 

rn The 'BCT25646 is an octal noninverting ::e registered bus transceiver, The A·port outputs 
are designed to source up to 80 mA and to sink 
up to 188 mA in order to facilitate incident
wave switching of transmission-line impedances 
down to 25 n, The B-port outputs are designed 
to source 3 mA and to sink 24 mAo 

When the output-enable input G is low. the 
device transmits data from the A bus to the B 
bus or from the B bus to the A bus, depending 
upon the level at the direction control (DIR) 
input. The 'BCT25646 can transmit either real
time or previously stored data. In the A-to-B 
mode, a low-to-high transition on the clock 
input (CAB) stores the data present at the A 
bus. When the select input (SAB) is high, the 
data stored on the previous low-to-high 
transition of CAB appears on the B bus. When 
SAB is low, the current A-bus data appears on 
the B bus. Data flow from the B bus to the A 
bus uses the CBA and SBA inputs. 

The distributed VCC and GND pins of the 
'BCT25646 reduce switching noise for more 
reliable system operation. 

The SN54BCT25646 is characterized for 
operation over the full military temperature 
range of -55°C to 125°C. The SN74BCT25646 
is characterized for operation from O°C to 70°C. 

PROOUCTPAEVIEWcIocumenII_-...uonOll ~ 
InIbo_ar_._ot_Mll.C_ 
dati and other .,.cIfIcItIon8i are dtIIan goaII. TuaslnltrUmentl 
__ !he right 10 cIIange ar dIocOnUnuo "-~ -- TEXAs ." 

INSTRUMENTS 

TI0230-D3534, JUNE 1990 

SN54BCT25646 • " JT PACKAGE 
SN74BCT25646 '" NT PACKAGE 

(TOP VIEW) 

A2 
A3 5 

GND 
A4 

SAB 
CAB 
B1 
82 
Vee 
B3 

B4 
85 
B6 
Vee 
B7 

GND B8 
A8 CBA 
DIR '-1..';""-''''';';'''''' SBA 

Copyright @ 1990, Texas Instruments Incorporated 
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SN54BCT25646, SN74BCT25646 
OCTAL 25·0HM REGISTERED BUS TRANSCEIVERS 

WITH a·STATE OUTPUTS 
T10230--03534, JUNE 1990 

-------------------------------------~ logic diagram (positive logic) f:j 
G 1 :; 

DIR 14 

CBA..:1..:.6----+------------t :)o-------+--t 

SBA....:1""5----+-...... --t >-....... -----........, 

SAB...:2::.8----t-+-...... --t >--.----...... 

1 OF 8 CHANNELS 

26 
..... t-I--+-+- B1 

TO 7 OTHER CHANNELS 
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SN54BCT25648, SN74BCT25648 
OCTAL 25·0HM REGISTERED BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 

c 
c: 
~ 

• State-of-the-Art BICMOS Design 
Significantly Reduces ICCZ 

• 3-5tate Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• ESD Protection Exceeds 2000 V per 
MIL-STD-883C, Method 3015 

:::5! • Package Options Include Standard Plastic 
oN and Ceramic 30G-mil DIPs m 
:S description 

~ The 'BCT25648 is an octal inverting registered 
< bus transceiver. The A-port outputs are de-

signed to source up to 80 mA and to sink up to 
188 mA in order to facilitate incident-wave 
switching of transmission-line impedances 
down to 25 n. The B-port outputs are designed 
to source 3 mA and to sink 24 mA. 

When the output-enable input G is low, the 
device transmits data from the A bus to the B 
bus or from the B bus to the A bus, depending 
upon the level at the direction control (DIR) 
input. The 'BCT25648 can transmit either real
time or previously stored data. In the A-to-B 
mode, a low-to-high transition on the clock 
input (CAB) stores the data present at the 
A bus. When the select input (SAB) is high, the 
inverse of the data stored on the previous low
to-high transition of CAB appears on the B bus. 
When SAB is low, the inverse of the current 
A bus data appears on the B bus. Data flow 
from the B bus to the A bus uses the CBA and 
SBA inputs. 

The distributed Vec and GND pins of the 
'BCT25648 reduce switching noise for more 
reliable system operation. 

The SN54BCT25648 is characterized for 
operation over the full military temperature 
range of -55°C to 125°C. The SN74BCT25648 
is characterized for operation from DoC to 70·C. 

PAODUCT PREVIEW documents contain Information on productl 

:':'.,:m:~~ofdM~a:=n:: 
reaervea the right to chang. ~ue these produc:tl 
wlllloul'-. 

TEXAS 'If 
INSTRUMENTS 

TI0231-D3535. JUNE 1990 

SN54BCT25648 ••• JT PACKAGE 
SN74BCT25648 ••• NT PACKAGE 

(TOP VIEW) 

G 
A1 

SAB 
CAB 
B1 
B2 
Vee 
B3 
B4 
B5 
B6 

A6 Vee 
A7 B7 

GND B8 
A8 CBA 
DIR ...... __ .... SBA 
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logic diagram (positive logic) 

G 1 

DIR 14 

SN54BCT25648, SN74BCT25648 
OCTAL 25·0HM REGISTERED BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
TI0231--03535, JUNE 1990 

CBA..:1._6 ____ +-__________ -I ;10--------1--1 

SSA...Il:/.5 ____ +--+--1 > ...... _____ --. 

SAB-=2;::,B-__ -t-+--+--1 >_----.... 

2 

1 or B CHANNELS 

t---Il0 

.... HI---<li> Cl 

TO 7 OTHER CHANNELS 

TEXAS .., 
INSTRUMENTS 
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SN54BCT25651, SN74BCT25651 
OCTAL 25·0HM REGISTERED BUS TRANSCEIVERS 

WITH 3-5TATE OUTPUTS 

• State-of-the-Art BiCMOS Design o Significantly Reduces ICCZ 

C • 3-8tate Outputs Drive Bus Lines or Buffer 
C Memory Address Registers 

0-1 • ESD Protection Exceeds 2000 V per 
MIL-STD-883C, Method 3015 

:::5! • Package Options Include Standard Plastic 
oN and Ceramic 30G-mil DIPs m 
< description -~ The 'BCT25651 is an octal inverting registered 
<: bus transceiver. The A-port outputs are 

designed to source up to 80 mA and to sink up 
to 188 mA in order to facilitate incident-wave 
switching of transmission-line impedances 
down to 25 n. The B-port outputs are designed 
to source 3 mA and to sink 24 mAo 

The A and B ports have separate output-enable 
inputs. When the A-to-B enable (GAB) is high, 
the B-bus outputs are active (high or low logic 
levels); when GAB is low, the B-bus outputs are 
in the high-impedance state. GBA controls the 
A-bus outputs: when GBA is low, the A-bus 
outputs are active (high or low logic levels); 
when GBA is high, the A-bus outputs are in the 
high-impedance state. 

The 'BCT25651 can transmit either real-time or 
previously stored data. In the A-to-B mode, a 
low-to-high transition on the clock input (CAB) 
stores the data present at the A bus. When the 
select input (SAB) is high, the inverse of the 
data stored on the previous low-to-high 
transition of CAB appears on the B bus. When 
SAB is low, the inverse of the current A-bus 
data appears on the B bus. Data flow from the 
B bus to the A bus uses the CBA and SBA 
inputs. 

The distributed VCC and GND pins of the 
'BCT25651 reduce switching noise for more 
reliable system operation. 

The SN54BCT25651 is characterized for 
operation over the full military temperature 
range of -55·C to 125°C. The SN74BCT25651 
is characterized for operation from O·C to 70·C. 

PROOUCT PAEVIEW ....... __ In 1._ on_ 
Inlho_~of __ 
data and other • Me deeIgn._ Texas II1ItrUmentI 
........ lhorlgbtto_or-.._PfOducis --. TEXAS 41 

INSTRUMENTS 

TI0232-03536. JUNE 1990 

SN54BCT25651 ••• JT PACKAGE 
SN74BCT25651 ••• NT PACKAGE 

(Top VIEW) 

G8A SAB 
CAB 
B1 

A2 B2 
A3 Vee 

GND 6 B3 
A4 7 B4-
AS B5 

GND B6 
A6 Vcc 
A7 B7 

GND B8 
A8 CBA 

GAB SBA 
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logic diagram (positive logic) 

GBA-'---OI 

GAB 

SN54BCT25651, SN74BCT25651 
OCTAL 25-0HM REGISTERED BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
T10232-03536, JUNE 1990 

CBA_1..::6~ ___ +-__________ --t ~)-______ +-. 

SBA 15 

CAB 

SAB 28 

1 OF 8 CHANNELS 101--+---. 

2 H 
A1 B1 

TO 7 OTHER CHANNELS 

TEXAS • 
INSTRUMENTS 
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SN54BCT25652, SN74BCT25652 
OCTAL 25-OHM REGISTERED BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 

• State-of-the-Art BICMOS Design 
Significantly Reduces ICCZ 

• 3-Btate Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• ESD Protection Exceeds 2000 V per 
MIL-BTD-883C, Method 3015 

• Package Options Include Standard Plastic 
and Ceramic 30G-mll DIPs 

description 

The 'BCT25652 is an octal noninverting regis· 
tered bus transceiver. The A-port outputs are 
designed to source up to 80 mA and to sink up 
to 188 mA in order to facilitate incident-wave 
switching of transmission-line impedances 
down to 25 n. The B-port outputs are designed 
to source 3 mA and to sink 24 mAo 

The A and B ports have separate output-enable 
inputs. When the A-to-B enable (GAB) is high, 
the B-bus outputs are active (high or low logic 
levels); when GAB is low, ,the B-bus outputs are 
in the high-impedance state. GBA controls the 
A-bus outputs: when GBA is low, the A-bus 
outputs are active (high or low logic levels); 
when GBA is high, the A-bus outputs are in the 
high-impedance state. 

The 'BCT25652 can transmit either real-time or 
previously stored data. In the A-to-B mode, a 
low-to-high transition on the clock input (CAB) 
stores the data present at the A bus. When the 
select input (SAB) is high, the data stored on 
the previous low-to-high transition of CAB 
appears on the B bus. When SAB is low, the 
current A-bus data appears on the B bus. Data 
flow from the B bus to the A bus uses the CBA 
and SBA inputs. 

The distributed VCC and GND pins of the 
'BCT25652 reduce switching noise for more 
reliable system operation. 

The SN54BCT25652 is characterized for 
operation over the full military temperature 
range of -55·C to 125·C. The SN74BCT25652 
is characterized for operation from Q·C to 7Q·C. 

. TEXAS'" 
INSTRUMENTS 

TI0233-D3537. JUNE 1990 

SN54BCT25652 ••• JT PACKAGE 
SN74BCT25652 ••• NT PACKAGE 

GBA SAB 
Al CAB 

Bl 
B2 

A3 Vee 
GND 6 B3 

A4 B4 
A5 B5 

B6 
A6 Vee 
A7 B7 

GND B8 
A8 CBA 

GAB SBA 
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logic diagram (positive logic) 

GBA----OI 

GAB 

SN54BCT25652, SN74BCT25652 
OCTAL 25-0HM REGISTERED BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
T10233-03537, JUNE 1990 

CBA_1:.;::6 ___ -I __________ --I x.-------I~ 

SBA-1""S ___ -I_ ......... ;1-..------..., 

CAB 

SAB 28 

1 Of 8 CHANNELS 

2 26 
A1+ .... --+-...... 

TO 7 OTHER CHANNELS 
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• Open-Collector Version of 'BCT25240 

• Open-Collector Outputs Drive Bus Lines or 
Buffer Memory Address Registers 

• State-of·the·Art BICMOS Design 
Significantly Reduces ICCZ 

• Designed to Facilitate Incident-Wave 
Switching for Line Impedances of 25 n or 
Greater 

• Data Flow-Through Pinout (All Inputs Are on 
Opposite Side from Outputs) 

• Distributed VCC and GND Pins Reduce 
Switching Noise for More Reliable System 
Operation 

SN54BCT25756, SN74BCT25756 
OCTAL 25·0HM LINE DRIVERS 

WITH OPEN·COLLECTOR OUTPUTS 
T10242-D3562, JUNE 1990 

SN54BCT25756 ••• JT PACKAGE 
SN74BCT25756 ••• NT PACKAGE 

(TOP VIEW) 

lG 
lAl 
lA2 
Vee 
lA3 
lA4 
2Al 
2A2 
Vee 

2Y3 2A3 
GND 2M 
2Y4 2G 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015 logic diagram (positive logic) 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mll 
DIPs 

description 

The 'BCT25756 is an open-collector version of 
the SN54BCT25240 and SN74BCT25240. Its 
outputs are designed to sink up to 188 mA in 
order to facilitate incident-wave switching of 
transmission-line impedances down to 25 n. 
When the output-enable input 1<3 (or 2(3) is 
low, the device transmits the inverse of the 
appropriate A-input data to the corresponding Y 
outputs. Setting 1<3 (or 2(3) high turns the 
corresponding outputs off. 

The SN54BCT25756 is characterized over the 
full military temperature range of - 55·C to 
125·C. The SN74BCT25756 is characterized for 
operation from O·C to 70·C. 

PROOUCTPAEVlEW ___ I_onon prod_ 
1n1llo_or_phHoof __ _ 

dill and 0IhIr tpIC/IICIIJDM .. dell:an JDIIL TUM InItrumenII _ 1110 rIgM 10 ch .... GO' __ ,.,...,. .-- TEXAS • 
INSTRUMENTS 

;:';;'-_-L~JO--+---- lYI 

lA2 .::;22=--_--1 "><:1-1--"";;'" lY2 

lA3 .::;20=--_--1 "><:1-1-__ 4:.... lY3 

lA4 ,;.:19'--_--1 "><:)--_-'- lY4 

18 
2Al 2Yl 

17 
2A2 2Y2 

15 10 
2A3 2Y3 

14 12 
2A4 2Y4 

Copyright @ 1990, Texas Instruments Incorporated 

9-24 POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 



SN54BCT25757, SN74BCT25757 
OCTAL 25-0HM LINE DRIVERS 

WITH OPEN-COLLECTOR OUTPUTS 
T10240-03563, JUNE 1990 

------------------------------------~ • 25-!l. Open-Collector Version of 'BCT2241 SN54BCT25757 ... JT PACKAGE ;;> 
SN74BCT25757 ••• NT PACKAGE LLI 

• Open-Collector Outputs Drive Bus Lines or (TOP VIEW) >-
Buffer Memory Address Registers LLI 

1(; 
• State-of-the-Art BiCMOs Design 1 A 1 a: 

Significantly Reduces ICCZ 1 A2 Q. 
• Designed to Facilitate Incident-Wave Vee'" 

Switching for Line Impedances of 25 !l. or 1 A3 0 
Greater 1 A4 ::l 

• Data Flow-Through Pinout (All Inputs Are on 2A1 0 
Opposite Side from Outputs) 2A2 0 

Vce a: 
• Distributed VCC and GND Pins Reduce 2A3 

Switching Noise for More Reliable System 2A4 Q. 
Operation '-L.~_-t-'2G 

• EsD Protection Exceeds 2000 V Per 
MIL-sTD-883C, Method 3015 

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

description 

The 'BCT25757 is a 25-!l. open-collector 
version of the SN54BCT2241 and 
SN74BCT2241. Its outputs are designed to sink 
up to 188 mA in order to facilitate incident
wave switching of transmission-line impedances 
down to 25!l.. 

The 'BCT25757 has complementary output
enable inputs. When output-enable input 1G is 
low, the device transmits the 1 A-input data to 
the 1Y outputs; setting 1 G high turns the 1Y 
outputs off. Output enable 2G affects the 2Y 
outputs similarly, but is active-high, 

The SN54BCT25757 is characterized over the 
full military temperature range of - 55°C to 
125°C. The SN74BCT25757 is characterized for 
operation from O°C to 70°C. 

logic diagram (positive logic) 

G 

lAl 

22 
lA2 

20 
lA3 

19 
1A4 

18 
2A1 

17 
2A2 

15 
2A3 

14 
2A4 

lYl 

lY2 

lY3 

1Y4 

2Y1 

2Y2 

10 
2Y3 

12 
2Y4 

PRODUCT PREVIEW doc:uments contain information on products 

TEXAS • 
INSTRUMENTS 

Copyright @ 1990, Texas Instruments Incorporated 
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reserve. the right to change or discontinue these products 
wHhout notice. 
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• Open-Collector Version of 'BCT25244 

• Open-Collector Outputs Drive Bus Lines or 
Buffer Memory Address Registers 

• State-of-the-Art BICMOS Design 
Significantly Reduces ICCZ 

• Designed to Facilitate Incident-Wave 
Switching for Line Impedances of 25 n or 
Greater 

• Data Flow-Through Pinout (All Inputs Are on 
Opposite Side from Outputs) 

• Distributed VCC and GND Pins R!!duce 
Switching Noise for More Reliable System 
Operation 

SN54BCT25760, SN74BCT25760 
OCTAL 25·0HM LINE DRIVERS 

WITH OPEN·COLLECTOR OUTPUTS 
TI0241-D3564. JUNE 1990 

SN54BCT25760 ••• JT PACKAGE 
SN74BCT25780 ••• NT PACKAGE 

(TOP VIEW) 

GND 
1Y4 

1G 
1A1 
1A2 
Vee 
1A3 
1A4 
2A1 
2A2 
Vee 
2A3 

GND 2A4 
2Y4'-t,;.;;;...-...;.;, ..... 2G 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015 

logic diagram (positive logic) 
• Package Options Include Plastic "Small 

Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

description 

The 'BCT25760 is an open-collector version of 
the SN54BCT25244 and SN74BCT25244. Its 
outputs are designed to sink up to 188 mA in 
order to facilitate incident-wave switching of 
transmission-line impedances down to 25 n. 
When the output-enable input 1<3 (or 2(3) is 
low, the device transmits the appropriate 
A-input data to the corresponding Y outputs. 
Setting 1<3 (or 2(3) high turns the corresponding 
outputs off. 

The SN54BCT25760 is characterized over the 
full military temperature range of - 55°C to 
125°C. The SN74BCT25760 is characterized for 
operation from O"C to 70°C. 

PRODUCT PREVIEW documentI contain Intonnatlon on produc:tt 
In the formatlYe or design phase of development. CharacterIItic 
dill and other III*lftcatlon ... de8kIn goals. Texaslnllrumenll 
I'tIII'VeI the right to change or dIIcOnUnue these products -- TEXAS ..If 

INSTRUMENTS 
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SN54ALS2240, SN74ALS2240 
OCTAL BUFFERS AND LINE DRIVERS/MaS DRIVERS 

WITH 3·STATE OUTPUTS 

• Buffers/line Drivers for Driving MOS 
Devices 

• I/O Ports Have 25·{} Series Resistors. So No 
External Resistors Are Required 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300·mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed 
to drive the capacitive inputs of MOS devices 
and to improve both the performance and 
density of three-state memory address drivers, 
clock drivers, and bus-oriented receivers and 
transmitters. These devices feature high fan-out 
and improved fan-in. 

The SN54ALS2240 is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74ALS2240 is 
characterized for operation from 0 °C to 70 °C. 

logic symbol t 

1A1 1Y1 
lA2 1Y2 

1A3 lY3 
lA4 1Y4 

20 

2A1 2Yl 
2A2 2Y2 
2A3 2Y3 
2A4 2Y4 

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

PRODUCTION DATA d •• uments •• ntein 
information currant as of publication data. 

:Iod~:.:on,~!t~ut::=:if:-:~~~~rr :.~::~~~ 
Production processing does not necessariry 
include tasting of all paramatars. 

TEXAS • 
INSTRUMENTS 

02910, JULY 1985-REVISED MAY 1986 

SN54ALS2240 ... J PACKAGE 
SN74ALS2240 ... OW OR N PACKAGE 

(TOP VIEW) 

1<3 Vee 
1A1 2<3 
2Y4 1Y1 
1A2 2A4 
2Y3 1Y2 
1A3 2A3 
2Y2 1Y3 
1A4 2A2 
2Y1 1Y4 

GND 2A1 

SN54ALS2240 ... FK PACKAGE 

(TOP VIEW) 

)!: :;;: I(!) tll(!) 
N'I""""'I"""">('\I 

3 2 1 20 19 

1A2 4 18 1Y1 
2Y3 5 17 2A4 
1A3 6 16 1Y2 
2Y2 7 15 2A3 

8 14 1Y3 
9 10111213 

..... o..-o:;tC\l 
>z<l:><I: 
NC,9C'\1 ..... N 

Copyright © 1986, Texas Instruments Incorporated 
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SN54ALS2240. SN74ALS2240 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 
WITH ]-STATE OUTPUTS 
02910, JULY 1985-REVISEO MAY 1986 

logic diagram (positive logic) 

lG 

lAl 
(2) (18) 

lYl 

lA2 
(4) (16) 

lY2 

lA3 
(6) (14) 

lY3 

lA4 
(8) (12) 

lY4 

26 

2Al 
(11 ) (9) 

2Yl 

2A2 
(13) (7) 

2Y2 

2A3 
(15) (5) 

2Y3 

2A4 
(17) (3) 

2Y4 

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

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage: All inputs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

1/0 ports. . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS2240. . . . . . . . . . . . . . . . . . . . .. - 55 °e to 125 ~e 

SN74ALS2240 ......................... ooe to 70 0 e 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

TA Operating free-air temperature 

10-4 

SN54ALS2240 

MIN 

4.5 

2 

55 

TEXAS • 
INSTRUMENTS 

NOM 

5 

POST OFFICE BOX 655303 • DALLAS, TeXAS 75265 

MAX 

5.5 

0.7 

125 

SN74ALS2240 

MIN NOM MAX 
UNIT 

4.5 5 5.5 V 

2 V 

O.S V 

0 70 °e 



SN54ALS2240, SN74ALS2240 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 

WITH 3·STATE OUTPUTS 
02910. JULY 19S5-REVISED MAY 19S6 

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

PARAMETER TEST CONDITIONS 
SN54ALS2240 SN74ALS2240 

MIN TYpt MAX MIN Typt MAX 
UNIT 

VIK Vee = 4.5 V. 11=-18rnA -1.2 -1.2 V 

VOH Vee - 4.5 V to 5.5 V. IOH - -0.4 rnA Vec- 2 VCC- 2 V 

VOL 
Vee - 4.5 V. IOL - 1 rnA 0.15 0.5 0.15 0.5 

V 
Vee - 4.5 V. IOL - 12 rnA 0.35 0.8 0.35 0.8 

IOZH Vee - 5.5 V. Va - 2.7 V 20 20 ~A 

10ZL Vee - 5.5 V. Vo - 0.4 V -20 20 ~A 

II Vee - 5.5 V. VI - 7 V 0.1 0.1 rnA 

IIH Vee - 5.5 V. VI - 2.7 V 20 20 ~A 

IlL Vee - 5.5 V. VI - 0.4 V 0.1 0.1 rnA 
10: Vee - 5.5 V. Vo - 2.25 V -30 -112 -30 -112 rnA 

10H Vee - 4.5 V. Va - 2 V -15 -15 rnA 

10L Vee - 4.5 V. Va - 2 V 15 15 rnA 

I Outputs high 6 11 6 11 

lee Vee = 5.5 V I Outputs low 13 23 13 23 rnA 

I Outputs disabled 12 20 12 20 

t All typical values are at Vee = 5 V. TA = 25°e. 
+ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

Vee - 5 V. vcc - 4.5 V to 5.5 V. 

CL - 50 pF. CL - 50 pF. 

FROM TO 
R1 - 500 n. R1 - 500 n. 

PARAMETER 
(OUTPUTI 

R2 - 500 n. R2 - 500 n. UNIT 
(lNPUTI 

TA - 25°C TA - MIN to MAX 
'ALS2240 SN54ALS2240 SN74ALS2240 

TYP MIN MAX MIN MAX 

tpLH 6 2 14 2 10 
A Y ns 

tpHL 6 2 14 2 10 

tpZH G y 10 5 20 5 17 
ns 

tpZL 12 7 25 7 20 

tpHZ G 7 2 12 2 10 
Y ns 

tpLZ 9 4 20 4 15 

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

TEXAS ." 
INSTRUMENTS 
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SN54ALS2244, SN74ALS2244 
OCTAL BUFFERS AND LINE DRIVERSIMOS DRIVERS 

WITH 3·STATE OUTPUTS 

• Buffers/Line Drivers for Driving MOS 
Devices 

• 
• 
• 

• 

P·N·P Inputs Reduce DC Loading 

Output Ports Have 25·0 Series Resistors. SO 
No External Resistors Are Required 

Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300·mil 
DIPs 

Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed 
to drive the capacitive inputs of MOS devices 
and to improve both the performance and 
density of three-state memory address drivers, 
clock drivers, and bus-oriented receivers and 
transmitters. These devices feature high fan-out 
and improved fan-in. 

The SN54ALS2244 is characaterized for 
operation over the full military temperature range 
of - 55 °e to 125°e. The SN74ALS2244 is 
characterized for operation from OOC to 70°C. 

03286, SEPTEMBER 1988 

SN54ALS2244 ... J PACKAGE 
SN74ALS2244 •.• OW OR N PACKAGE 

ITOPVIEWI 

1<3 Vee 
1A1 2<3 
2Y4 1Y1 

1A2 2A4 

2Y3 1Y2 

1A3 2A3 

2Y2 1Y3 

1A4 2A2 

2Y1 1Y4 

GND 2A1 

SN54ALS2244 ... FK PACKAGE 

ITOP VIEWI 

<t~ U 
>- « ICl UICl N __ >C'\I 

3 2 1 2019 

1A2 4 18 1Y1 
2Y3 5 17 2A4 
1A3 6 16 1Y2 
2Y2 7 15 2A3 

8 14 1Y3 

9 1011 1213 

_C_,,¢N 
>-z«>-« 
N(!)N-N 

logic syrnbol t 

16 

lAl 
(181 

1Yl 

lA2 1161 1Y2 

lA3 
1141 

1Y3 

lA4 
1121 

1Y4 

2G 

2Al 
191 2Yl 

2A2 
1131 (71 

2Y2 

2A3 
(151 (51 

2Y3 

2A4 
(171 (31 

2Y4 

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

UILESS OTHERWISE IOTED 1hII .... _ .. daill 
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per t.. IImII of T_I Inllrvllllllll IIInd.nI 
WlI!'fI!IIY. ""......lII'1ICIIIIng daIS nut_rOy 
1 •• I.d. 1liii_I of .If plnmllln. 
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logic diagram (positive logic) 

lAl (21 

lA2 (41 

lA3 (61 

lA4 (81 

2Al (111 

2A2 (131 

2A3 (151 

2A4 (17) 

SN54ALS2244, SN74ALS2244 
OCTAL BUFFERS AND LINE DRIVERS/MaS DRIVERS 

WITH 3·STATE OUTPUTS 
03286. SEPTEMBER 1 9B8 

(lSI 
lYl 

(1SI W2 

(141 W3 

(121 W4 

(91 2Y1 

(71 2Y2 

(51 2Y3 

(31 2Y4 

absolute maximum ra~ings over operating free-air temperature range (unless otherwise noted) t 

Supply voltage. Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Voltage applied to any output in the disabled or power-off state. . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature ranges: SN54ALS2244..................... - 55°C to 125°C 

SN74ALS2244 ........................ ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

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

TEXAS -If 
INSTRUMENTS 
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SN54ALS2244, SN74ALS2244 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 
WITH 3-STATE OUTPUTS . 
03286. SEPTEMBER 1988 

recommended operating conditions 

SN54ALS2244 SN74ALS2244 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 ,,"I'.\I\\:.1'I 2 V 

VIL Low-level input voltage I'R0\)V'" 0.7 0.8 V 

TA Operating free-air temperature -55 125 0 70 °e 

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

PARAMETER TEST CONDITIONS 
SN54ALS2244 SN74ALS2244 

MIN Typt MAX MIN Typt MAX 
UNIT 

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

VOH Vee - 4.5 V to 5.5 V I IOH = -0.4 mA Vee- 2 Vee- 2 V 

JIOL = 1 mA 0.15 0.5 0.15 0.5 
VOL Vee = 4.5 V 

JIOL = 12 mA 
V 

0.45 0.8 0.45 0.8 

IOH Vee - 4.5 V. Vo = 2 V -15 -15 mA 

IOL Vee = 4.5 V. Vo = 2 V 15 ~,"f\lW.\N 15 mA 

II Vee = 5.5 V. VI = 7 V 1'1\00\,)" 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 #A 

IlL Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 mA 

IOZH Vee = 5.5 V. Vo = 2.7 V 20 20 #A 

IOZL Vee = 5.5 V. Vo = 0.4 V -20 -20 #A 

lot Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 mA 

leeH 11 17 11 17 

leeL Vee = 5.5 V. Outputs open 14 22 14 22 mA 

leez 15 23 15 23 

t All typical values are at Vee = 5 V. TA = 25°e. 
~ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS 

switching characteristics (see Note 1) 

Vcc - 4.5 V to 5.5 V. 

CL - 50 pF. 

FROM TO 
R1 - 500 II. 

PARAMETER R2 - 500 II. 
(lNTPUTI (OUTPUT) 

TA - MIN to MAX 
SN54ALS2244 SN74ALS2244 

MIN MAX 

tpLH 3 17 
A Y 

tPHL 3 19 

tpZH G 
1 ,., 9('.12;<\''Ilf 

Y 
tPZL 1>W)\,)\}' 15 

tpHZ 13 
1 9 

Y 
tpLZ 1 9 

NOTE 1: Load circuits and voltage waveforms are shown in Section 1. 

rnR~~.Ur.":::t'~:E= ~::i':8:::.:"~"~::er::~: 
Ch.r.ctarialic data and oilier ~o .. ora design 
Il0l11. r .... lnSlrumants r ....... III. right to obanga 
Dr discontinue the •• producls without nolice. 
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SN54ALS2540, SN54ALS2541, SN74ALS2540, SN74ALS2541 
OCTAL LINE DRIVERS/MOS DRIVERS WITH 3-STATE OUTPUTS 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• P-N-P Inputs Reduce DC Loading 

• Outputs Have 25-1] Series Resistor, So No 
External Resistors are Required 

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

• Dependable Texas Instruments Qualilty and 
Reliability 

description 

These octal buffers and line drivers are designed 
to drive capacitive input characteristics of MOS 
devices and have the performance of the popular 
SN54ALS240A/SN74ALS240A series. At the 
same time, they offer a pinout with inputs and 
outputs on opposite sides of the package. This 
arrangement greatly enhances printed-circuit
board layout. 

The three-state control gate is a 2-input AND 
with active-low inputs such that if either G 1 or 
G2 is high, all eight outputs are in the high
impedance state. 

The 'ALS2540 offers inverting data and the 
'ALS2541 offers true data at the outputs. 

The SN54ALS' is characterized for operation 
over the full military temperature range of 
- 55°C to 125°C. The SN74ALS' is 
characterized for operation from ooe to 70oe. 

JUNE 1984-REVISED MAY 1986 

SN54ALS2540. SN54ALS2541 .•. J PACKAGE 
SN74ALS2640. SN74ALS2641 .•• ow OR N PACKAGE 

(TOPVIEWI 

131 Vee 
A1 132 
A2 Y1 
A3 Y2 
A4 Y3 
A5 Y4 
A6 Y5 
A7 Y6 
AS Y7 

GND YS 

SN54ALS2540. SN54ALS2541 ... FK PACKAGE 

(TOPVIEWI 

U 
N _,.... UN 
«It:! > It:! 
3 2 1 2019 

A3 4 18 Y1 
A4 5 17 Y2 
A5 6 16 Y3 
A6 7 15 Y4 
A7 8 14 Y5 

9 10111213 

cocco .... '" <z>->->-
t:! 

PRODUCTION DATA doculllllllls contain inform.tion 
currant as of publication dlta. Products canform 
to spooilicatio .. par tho tarmo of T .... lnstnunents 
stand.rd wamnt,. Production p ...... ing d ... not 
n ...... rily includo tasting 01 on p.ramators. 
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SN54ALS2540, SN54ALS2541, SN74ALS2540, SN74ALS2541 
OCTAL LINE DRIVERS/MOS DRIVERS WITH 3·STATE OUTPUTS 

JUNE 1984-REVISED MAY 1986 

logic symbols t 

Al 121 

A2 131 

A3 141 

A4 151 

A5 181 

A8 171 

181 
A7 
A8 191 

ALS2540 

• 
EN 

Al 

A2 

A3 

A4 

AS 

A8 

A7 181 

AB 191 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 

logic diagrams (positive logic) 

'ALS2540 

01-:...;ll.:..I-~r~ 
G2 _:.:11.::9.:..1 -<t.._.J 

Al 121 

A2 
131 

A3 141 

A4 151 

A5 161 

A6 171 

A7 181 

AS 191 

All output resistors are 25 O. 

10-10 

11BI Vl 

1171 Y2 

1161 Y3 

1151 Y4 

1141 Y5 

1131 Y6 

1121 

1111 

V7 

V8 

TEXAS • 
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111 
01 
G2 

1191 

Al 121 

A2 
131 

A3 141 

A4 151 

AS 161 

A6 171 

A7 IBI 

AB 191 
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'AlS2541 

1181 Yl 

1171 Y2 

1161 
V3 
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1141 Y5 

1131 V6 

1121 
V7 

1111 VS 



SN54ALS2540, SN54ALS2541, SN74ALS2540, SN74ALS2541 
OCTAL LINE DRIVERS/MOS DRIVERS WITH 3-STATE OUTPUTS 

JUNE 1984-REVISEO MAY 1986 

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

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS2540, SN54ALS2541 ......... - 55°C to 125°C 

SN74ALS2540, SN74ALS2541 ............. ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54ALS2540 SN74ALS2540 

SN54ALS2541 SN74AlS2541 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

IOH High-level output current -0.4 -0.4 rnA 

IOl low-level output current 12 12 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

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

SN54ALS2540 SN74ALS2540 

SN54ALS2541 SN74ALS2541 
PARAMETER TEST CONDITIONS 

TYpt Typt MAX 
UNIT 

MIN MAX MIN 

VIK Vee = 4.5 V. 11=-18rnA -1.2 -1.2 V 

VOH Vee = 4.5 V to 5.5 V, IOH = -0.4 rnA Vee- 2 Vee- 2 V 

Vee = 4.5 V. IOl = 1 rnA 0.15 0.5 0.15 0.5 
Val V 

Vee - 4.5 V, IOl - 12 rnA 0.35 0.8 0.35 0.8 

IOZH Vee = 5.5 V. Va = 2.7 V 20 20 ~A 

IOZl Vee = 5.5 V, Va = 0.4 V -20 -20 ~A 

IOH Vee - 4.5 v. Va - 2 V -15 -15 rnA 

10l Vee = 4.5 V, Vo = 2 V 30 30 rnA 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V. VI - 2.7 V 20 20 ~A 

III vee = 5.5 V. VI = 0.4 V -0.1 -0.1 rnA 

10' Vee = 5.5 V, Va = 2.25 V -15 -70 -15 -70 rnA 
Outputs high 5 10 5 10 

'AlS2540 Vee = 5.5 V Outputs low 13 22 13 22 rnA 

ICC 
Outputs disabled 11 19 11 19 
Outputs high 6 14 6 14 

'AlS2541 Vee = 5.5 V Outputs low 15 25 15 25 rnA 
Outputs disabled 13.5 22 13.5 22 

tAli typical values are at Vee = 5 V. TA = 25°C. 
:tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54ALS2540, SN54ALS2541, SN74ALS2540, SN74ALS2541 
OCTAL LINE DRIVERS/MOS DRIVERS WITH 3·STATE OUTPUTS 

JUNE 1984-REVISED MAY 1986 

'ALS2540 switching characteristics (see Note 1) 

Vcc - 5 V, 
CL - 50 pF, 

FROM TO 
R1 - 5000, 

PARAMETER R2 - 5000, 
(INPUT) ,OUTPUTI 

TA - 25°C 

vcc - 4,5 V to 5.5 v, 
CL - 50 pF, 
R1 - 5000, 

R2 - 500 0, 

TA - MIN to MAX 
'ALS2540 SN54ALS2540 SN74ALS2540 

TYP MIN MAX MIN MAX 

tpLH 
A 

7.5 2 14 2 12 y 
tPHL 5.6 2 13 2 11 

tpZH 13 9 5 18 5 15 
Y 

tpZL 12.6 8 24 8 20 

tpHZ 13 4 1 12 1 10 y 
tpLZ 7 2 14 2 12 

'ALS2541 switching characteristics (see Note 1) 

Vcc - 5 V, vcc - 4.5 V to 5.5 V, 
CL - 50 pF, CL - 50 pF, 

FROM TO 
R1 - 5000, R1 - 5000, 

PARAMETER R2 - 5000, R2 - 5000, 
UNPUTI ,OUTPUTI 

TA - 25°C TA - MIN to MAX 
'ALS2541 SN54ALS2541 SN74ALS2541 

TYP MIN MAX MIN MAX 

tPLH 8.7 2 17 2 15 
A Y 

tPHL 7 2 14 2 12 

tpZH G 9 5 18 5 15 y 
tpZL 12.6 8 24 8 20 

tpHZ G y 4 1 12 1 10 

tpLZ 7 2 14 2 12 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS2620, SN54AS2623, SN74AS2620, SN74AS2623 
OCTAL BUS TRANSCEIVERS/MaS DRIVERS 

• Octal Bus Transceivers for Driving MOS 
Devices 

• I/O Ports Have 25-0 Series Resistors. So No 
External Resistors Are Required 

• Local Bus-Latch Capability 

• Choice of True or Inverting Logic 

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

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal bus transceivers are designed to drive 
the capacitive input characteristics of MOS devices 
and allow asynchronous two-way communication 
between data buses. The control function implemen
tation allows for maximum flexibility in timing. 

These devices allow data transmission from A bus to 
hB~~~mhB~mhA~~~~~ 

upon the logic levels at the enable inputs (GBA and 
GAB). 

The enable inputs can be used to disable the device 
so that the buses are effectively isolated. 

The dual-enable configuration gives the' AS2620 or 
'AS2623 the capability to store data by simulta
neous enabling of GBA and GAB. Each output rein
forces its Input in this transceiver configuration. 
Thus, when both control inputs are enabled and all 
other data sources to the two sets of bus lines are at 
high impedance. both sets of bus lines (1 6 in all) will 
remain at their last states. The 8-bit codes appearing 
on the two sets of buses will be identical for the 
'AS2623 or complementary for the' AS2620. 

The SN54AS2620 and SN54AS2623 are charac
terized for operation over the full military temperature 
range of - 55·e to 125 ·e. The SN74AS2620 and' 
SN74AS2623 are characterized for operation from 
o·e to 70·e. 

FUNCTION TABLE 

DECEMBER 1983-REVISED MAY 1986 

SN54AS' ... J PACKAGE 
SN74AS' ... DW OR N PACKAGE 

(TOP VIEW) 

GAB Vee 
A1 GBA 
A2 B1 
A3 B2 
A4 B3 
A5 B4 
A6 B5 
A7 B6 
A8 87 

GND B8 

SN54AS' ... FK PACKAGE 

(TOP VIEW) 

C/l U< 
N - < UC/l 
< < (!) >I(!) 

3 2 1 2019 

A3 4 18 B1 
5 17 B2 

A5 6 16 B3 
AS 7 15 B4 
A7 8 14 B5 

9 10 111213 

00000 ..... <0 
<ZC/lC/lC/l 

(!) 

ENABLE INPUTS OPERATION 

GBA 

L 

H 

H 

L 

PRODUCTION DATA documatlts .. nlain information 
currant as of publicatiDn date. Products conform 
to ~.ations psr lho term. 01 T .... lnlllr.m.nts 
staritlard warranty. Production _ing does not 
n ...... rily inclu~. tasting 01 .11 p ... motars. 

GAB 'AS2820 'AS2823 

L B data to A bus B data to A bus 

H A data to B bus A data to B bus 

L Isolation Isolation 

H 
B data to A bus. B data to A bus. 

Ii. data to B bus A data to B bus 

TEXAS ." 
INSTRUMENTS 
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SN54AS2620. SN54AS2623. SN74AS2620. SN74AS2623 
OCTAL BUS TRANSCEIVERS/MOS DRIVERS 
DECEMBER 1983-REVISED MAY 1986 

logic symbols t . 

'AS2820 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagrams (positive logic) 

'AS2820 

10-14 

GBA---<I 

GA. 

A' 

A2 

TO OTHER SIX 
TRANSCENER5 

., 

.2 
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'AS2823 
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SN54AS2620, SN54AS2623, SN74AS2620, SN74AS2623 
OCTAL BUS TRANSCEIVERS/MOS DRIVERS 

DECEMBER 1983 - REVISED MAY 1986 

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

Supply voltage, Vee ............................................................... 7 V 
Input voltage: All inputs ............................................................ 7 V 

I/O ports ........................................................... 5.5 V 
Operating free-air temperature range: SN54AS2620, SN54AS2623 .................... - 55 °e to 125 °e 

SN74AS2620,SN74AS2623 ........................ OOeto70oe 
Storage temperature range ................................................. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54AS2620 SN74AS2620 

SN54AS2623 SN74AS2623 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

TA Operating free·air temperature -55 125 0 70 ·e 

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

SN54AS2620 SN74AS2620 

PARAMETER TEST CONDITIONS SN54AS2623 SN74AS2623 

MIN TVPt MAX MIN TVPt MAX 

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

VOH Vee = 4.5 V to 5.5 V, IOH = -2 rnA Vee-2 Vee-2 

Vee - 4.5 V, 10L - 1 rnA 0.15 0.4 0_15 0.4 
VOL Vee - 4.5 V, IOL - 12 rnA 0.35 0.7 0.35 0.7 

Control inputs Vee = 5.5 V, VI = 7 V 0.1 0.1 
II Vee - 5.5 V, VI = 5.5 V A or B ports 0.1 0.1 

IIH 
Control inputs 

Vee = 5.5 V, VI = 2.7 V 
20 20 

A or B ports* 70 70 

Control inputs -0.5 -0.5 
IlL 

A or B ports* 
Vee = 5.5 V, VI = 0.4 V -0.75 -0.75 

lo§ Vee = 5.5 V, Vo = 2.25 V -50 -150 -50 -150 

IOH Vee - 4.5 V, Vo - 2 V -35 -35 

IOL Vee - 4.5 V, Vo - 2 V 35 35 

Outputs high 62 100 62 100 

'AS2620 Vee = 5.5 V Outputs low 74 121 74 121 

Ice 
Outputs disabled 48 77 48 77 

Outputs high 57 93 57 93 

'AS2623 Vee = 5.5 V Outputs low 116 189 116 189 

Outputs disabled 72 116 72 116 

tAli typical values are at Vee = 6 V, TA = 25°C 
:t:For 1/0 ports, the parameters IIH and IlL include the off-st&te output current. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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SN54AS2620, SN54AS2623, SN74AS2620, SN74AS2623 
.OCTAL BUS TRANSCEIVERS/MOS DRIVERS 
DECEMBER 1983-REVISED MAY 1986 

• AS2620 switching characteristics (see Note 11 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

Vcc - 4.5 V to 5.5 V. 

CL = 50 pF. 

Rl = 500 II. 

R2 = 500 II. 

TA = MIN to MAX 

SN54AS2620 SN74AS2620 
MIN MAX MIN MAX 

tpLH 
A 8 

1 9.5 1 8 

tPHL 1 7.5 1 6.5 

tpLH 
B A 

1 9.5 1 8 

tPHL 1 7.5 1 6.5 

tpZH 
GBA A 

1 11 1 10 

tpZL 1 12 1 11 

tpHZ 
GBA 

1 7.5 1 6 
A 

tpLZ 1 15 1 12 

tpZH 
GAB B 

1 9 1 8 

tpZL 1 9 1 8 

tPHZ 
GAB B 

1 12 1 11 

tpLZ 1 12 1 11 

• AS2623 switching characteristics (see Note 11 

Vcc - 4.5 V to 5.5 V. 

CL = 50 pF. 

TO 
R1 = 500 II. 

FROM 
R2 = 500 II. PARAMETER 

(INPUT) (OUTPUT) 
TA = MIN to MAX 

SN54AS2623 SN74AS2623 

MIN MAX MIN MAX 

tpLH 1 9.5 1 8.5 
A B 

tpHL 1 8.5 1 7.5 

tpLH 1 10 1 9 
B A 

tpHL 1 9 1 7.5 

tpZH 
GBA 

1 12.5 1 11 
A 

tPZL 1 12 1 11 

tpHZ 
GBA 

1 8.5 1 7.5 
A 

tpLZ 1 13 1 12 

tpZH 1 13 1 12 
GA8 B 

tpZL 1 13.5 1 12 

tpHZ 
GAB B 

1 7.5 1 7 

tpLZ 1 14.5 1 12.5 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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•• Octal Bus Transceivers for Driving MOS 
Devices 

• I/O Ports Have 25-0 Series Resistors. So No 
External Resistors Are Required 

• Choice of True or Inverting Logic 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal bus transceivers are designed to drive 
the capacitive input characteristics of MOS devices 
and allow asynchronous two-way communication 
between data buses. The control function implemen
tation allows for maximum flexibility in timing. 

The devices transmit data from tha A bus to the B 
bus or from the B bus to the A bus depending upon 
the level at the direction control (DIA) input. The 
enable input (G) can be used to disable the device so 
the buses are effectively isolated. 

The SN54AS' family is characterized for operation 
over the full military temperature range of - 55 DC to 
125 DC. The SN74AS' family is characterized for 
operation from oDe to 70De. 

SN54AS264o, SN54AS2645 
SN74AS264o, SN74AS2645 

OCTAL BUS TRANSCEIVERS/MUS DRIVERS 
DECEMBER 1983-REVISED MAY 1986 

SN54AS' ... J PACKAGE 
SN74AS' ... DW 0' N PACKAGE 

ITOPVIEW) 

DIA Vee 
A1 G 
A2 B1 
A3 B2 
A4 B3 
A5 B4 
A6 B5 
A7 B6 
A8 B7 

GND B8 

SN54AS' ... FK PACKAGE 

ITOPVIEWI 

3 2 1 2019 

4 18 

5 17 

6 16 

15 

8 14 

9 10111213 

FUNCTION TABLE 

CONTROL 

INPUTS 

G 

L 

L 

H 

PRODUCTION DATA d_ments .ontain information 
•• rrant as of publication date. Pradlets .onlann 
to opeoifIoations par \be tenna of T .... lnatruments 

=ril';::I:.P::'t~~0!'t"!r.":~~.::.,,:. not 

DIR 

L 

H 

X 

OPERATION 

'AS2640 'AS2646 

B data to A bus B data to A bus 

A data to B bus A data to B bus 

Isolation Isolation 
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SN54AS2640, SN54AS2645 
SN74AS2640, SN74AS2645 
OCTAL BUS TRANSCEIVERS/MOS DRIVERS 
DECEMB.ER 1983-REVISED MAY 1986 

logic symbols t 

'AS2640 

DIR 

Bl 

B2 

B3 

B4 

85 

B6 

B7 

B8 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 

functional block diagrams (positive logic) 

'AS2640 

G------.., 

DIR --+-----' 

AI 

TO SEVEN OTHER TRANSCEIVERS 

Bl 
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A5 

AS 

A7 

A8 

'AS2645 

'AS2645 
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SN54AS2640. SN54AS2645 
SN74AS2640. SN74AS2645 

OCTAL BUS TRANSCEIVERS/MOS DRIVERS 
DECEMBER 1983-REVISED MAY 1986 

IIbsolutll mIIximum rlltings OVllr operating free-llir temperllture rllnge (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage: All inputs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

1/0 ports. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54AS2640, SN54AS2645 .......... . . . . . . . .. - 55°C to 125°C 

SN74AS2640, SN74AS2645 ....................... ooe to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operlltin!! conditions 

SN54AS2640 SN74AS2640 UNIT 

SN54AS2645 SN74AS2645 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-Ivel input voltage 0.8 0.8 V 

TA Operating free-air temperature -55 125 0 70 °e 

electriclIl characteristics over recommended operating free-llir temperllture range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS' SN74AS' 

UNIT 
MIN Typt MAX MIN Typt MAX 

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

VOH Vee = 4.5 V to 5.5 V, IOH = -2 rnA VCC-2 VCC-2 V 

Vee = 4.5 V, IOL - 1 rnA 0.15 0.4 0.15 0.4 
VOL 

Vee - 4.5 V, 
V 

IOL - 12 rnA 0.35 0.7 0.35 0.7 

II 
Control inputs Vee = 5.5 V. VI = 7 V 0.1 0.1 

rnA 
A or B ports Vee = 5.6 V. VI - 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH A or B ports; 

Vee = 5.5 V. VI = 2.7 V 
70 70 

~A 

IlL 
Control inputs 

Vee = 5.5 V. VI = 0.4 V 
-0.5 -0.5 

A or B ports; -0.75 
rnA 

-0.75 

lo§ Vee = 5.5 V, Vo = 2.25 V -50 -150 -50 -150 rnA 

IOH Vee - 4.5 V, Vo - 2 V -35 -35 rnA 

IOL Vee - 4.5 V. VOL - 2 V 35 35 rnA 

Outputs high 37 58 37 58 

'AS2640 Outputs low 78 123 78 123 

ICC Vee = 5.5 V 
Outputs disabled 51 80 51 BO 

Outputs high 58 95 
rnA 

95 58 

'AS2645 Outputs low 96 155 95 155 

Outputs disabled 73 119 73 119 

tAli typical values are at Vee = 5 V, TA :=: 25°C. 
tFor I/O ports, the parametes IIH and IlL include the off*6t8t8 output current. 
§The output conditions have been chosen to produce 8 current that closely approximates one half of the true short-circuit output current, lOS' 
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SN54AS2640, SN54AS2645 
SN74AS2640, SN74AS2645 
OCTAL BUS TRANSCEIVERSIMOS DRIVERS 
DECEMBER 1983-REVISED MAY 1986 

• AS2640 switching cherecterlstlcs Is .. Note 1) 

PARAMETER 
FROM TO 

IINPUT) (OUTPUT) 

Vcc = 4.5 V to 6.5 V. 
CL = 60 pF. 
Rl = 50012. 

R2 = 60012. 

TA = MIN to MAX 

SN64AS2840 SN74AS2840 
MIN MAX MIN MAX 

tpLH 
AorB BorA 

1 9.6 1 7.6 
tPHL 1 7 1 6.5 
IpZH 

G 2 11 2 9 
tpZL 

A orB 
2 12 2 10 

tpHZ 
G A orB 

1 8 1 7 
tpLZ 2 15 2 13 

• AS2645 switching cherecterlstlcs Isee Note 1) 

Vcc = 4.6 V to 6.6 V. 
CL = 60 pF. 
Rl = 600 Q. 

PARAMETER 
FROM TO 

R2 = 60012. 
IINPUT) (OUTPUT) 

TA = MIN to MAX 

SN64AS2846 SN74AS2846 

MIN 

tpLH 1 

tpHL 
AorB BorA 

1 

tpZH 
G 

1 

tPZL 
A or B 

1 

tpHZ 
G 

1 

tpLZ 
AorB 

1 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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MAX MIN MAX 
12 1 10 
11 1 ' 9.5 

13 1 11.5 
13 1 10.5 

9 1 8 
13 1 12 

UNIT 

ns 

ns 

ns 

UNIT 

ns 

n8 

ns 



SN54BCT2240. SN74BCT2240 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 

WITH 3·STATE OUTPUTS 

• BiCMOS Design Substantially Reduces 
Standby Current 

• Output Ports Have Equivalant 33·{) Series 
Resistors, So No External Resistors Are 
Required 

• ESD Protection Exceeds 2000 V Per 
MIL·STD·883C, Method 3015 

• 3·State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

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

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of three-state memory address drivers, 
clock drivers, and bus-oriented receivers and 
transmitters. Taken together with the 'BCT2241 
and 'BCT2244, these devices provide the choice 
of selected combinations of inverting and 
noninverting outputs, symmetrical G (active-low 
output control) inputs, and complementary G 
and G inputs. These devices feature high fan-out 
and improved fan-in. 

The SN54BCT2240 is characterized for 
operation over the full military temperature range 
of - 55°C to 125°C. The SN74BCT2240 is 
characterized for operation from O°C to 70°C. 

03057, SEPTEMBER 19S5-REVISED OCTOBER 1990 

SN54BCT2240 ... J PACKAGE 
SN74BCT2240 ... OW OR N PACKAGE 

(TOPVIEWI 

1(3 Vee 
lAl 213 
2Y4 lYl 
lA2 2A4 
2Y3 lY2 
lA3 2A3 
2Y2 lY3 
lA4 2A2 
2Yl lY4 

GND 2Al 

SN54BCT2240 ... FK PACKAGE 

lA2 
2Y3 
lA3 
2Y2 
lA4 

logic symbol t 

lAl 
lA2 
lA3 
lA4 

2Al 
2A2 
2A3 

2A4 

4 

5 

6 

7 

8 

ITOPVIEWI 

<t~ U 
>- « lel Ulel 
N .......... >N 

3 2 1 2019 

9 10 11 12 13 

~c~<t'" 
>-z«>-« 
NC,)N-N 

18 lYl 
17 2A4 
16 lY2 

2A3 
14 lY3 

1Yl 
1Y2 

1Y3 

lY4 

2Vl 

2V2 

2V3 

2V4 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 
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SN54BCT2240, SN74BCT2240 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 
WITH 3-STATE OUTPUTS 
03057, SEPTEMBER 1988-REVISED OCTOBER 1990 

logic diagram (positive logic) schematic of each output 

Vcc ------, 

lAl 
(2) (18) 

lYl 

lA2 
(4) (16) 

lY2 

(6) (14) ----
lA3 lY3 

lA4 
(8) (12) 

lY4 

-----
2Al (II) (9) 

2Yl 

2A2 (13) (7) GND 
2Y2 

2A3 (15) (5) 
2Y3 

2A4 (17) (3) 
2Y4 

OUTPUT 

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

Sl!Pply voltage, VCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 7 V 
Input voltage (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - O. 5 V to 7 V 
Voltage applied to any output in the disabled or power-off state. . . . . . . . . . . . .. -0.5 V to 5.5 V 
Voltage applied to any output in the high state. . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to VCC 
Input clamp current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 30 mA 
Current into any output in the low state . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 24 mA 
Operating free-air temperature range: SN54BCT2240 ..................... - 55°C to 125°C 

SN74BCT2240 ......................... ooC to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

tStresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only, and 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-rsted conditions for extended periods may affect device reliability. 

NOTE 1: The input negative-voltage rating may be exceeded if the input clamp current rating is observed. 

recommended operating conditions 

vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

11K Input clamp current 

IOH High-level output current 

IOl low-level output current 

TA Operating free-air temperature 

SN64BCT2240 

MIN 

4.5 

2 

-55 

TEXAS • 
INSTRUMENTS 

NOM 

5 

MAX 

5.5 

0.8 

-18 

-12 

12 

125 
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SN74BCT2240 

MIN NOM MAX 

4.5 5 5.5 

2 

0.8 

-18 

-12 

12 

0 70 

UNIT 

V 

V 
V 

mA 

mA 

mA 
De 



SN54BCT2240. SN74BCT2240 
OCTAL BUFFERS AND LINE DRIVERSIMOS DRIVERS 

WITH 3·STATE OUTPUTS 
03057. SEPTEMBER 19BB - REVISED OCTOBER 1990 

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

PARAMETER TEST CONDITIONS 
SN54BCT2240 SN74BCT2240 

TVPT MIN TVPt 
UNIT 

MIN MAX MAX 

VIK Vcc - 4.5 V. 10H = -18 mA -1.2 -1.2 V 

10H = -1 mA 2.4 3.3 2.4 3.3 
VOH VCC = 4.5 V V 

10H = -12 mA 2 3.2 2 3.2 

VCC = 4.5 V 
10L-lmA 0.15 0.5 0.15 0.5 

VOL 
IOL = 12 mA 

V 
0.35 0.8 0.35 0.8 

II VCC = 5.5 V. VI = 5.5 V 0.1 0.1 mA 

IIH VCC - 5.5 V. VI = 2.7 V 20 20 tLA 
IlL VCC = 5.5 V. VI = 0.5 V -1 -1 mA 

10ZH VCC = 5.5 V. Vo = 2.7 V 50 50 ~A 

10ZL VCC - 5.5 V. Vo - 0.5 V -50 -50 ~A 

10S* VCC = 5.5 V. Vo = 0 -100 -225 -100 -225 mA 

ICCH 19 32 19 32 

ICCL VCC = 5.5 V. Outputs open 46 76 46 76 rnA 

ICCZ 6 8 6 8 

tAli typical values are at VCC = 5 V. TA = 25·C. 
*Not more than one output should be shorted at a time. and the duration of the short circuit should not exceed one second. 

switching characteristics (see Note 2) 

Vcc - 6 V. VCC - 4.5 V to 5.5 V. 

CL - 60 pF. CL -50 pF. 

R1 - 600 II. R1 - 500 II 

PARAMETER 
FROM TO 

R2 - 500 II. R2 - 5000. UNIT 
(INPUT) (OUTPUT) 

TA - 25°C TA - MIN to MAX 

'BCT2240 SN548CT2240 SN74BCT2240 

MIN TVP MAX MIN MAX MIN MAX 

tpLH 0.5 3.4 4.8 0.5 6.3 0.5 5.7 
A y ns 

tPHL 0.5 2.8 4 0.5 4.6 0.5 4.4 

tpZH G 
2.6 6.2 8.2 2.6 10.1 2.6 9.3 

Y 
12.4 

ns 
tPZL 4.3 8.8 10.9 4.3 12.9 4.3 

tpHZ 
G 

2 5.3 7.1 2 9.2 2 8.7 
Y 

2.2 10.6 
ns 

tpLZ 2.2 6.7 8.5 2.2 12.2 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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SN54BCT2241, SN74BCT2241 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 

WITH 3·STATE OUTPUTS 

• BiCMOS Design Substantially Reduces 
Standby Current 

• Output Ports Have Equivalent 33·(} Series 
Resistors. So No External Resistors Are 
Required 

• ESD Protection Exceeds 2000 V Per 
MIL·STD·883C. Method 3015 

• 3·Stete Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300·mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of three-state memory address drivers, 
clock drivers, and bus-oriented receivers and 
transmitters. Taken together with the 'BCT2240 
and 'BCT2244, these devices provide the choice 
of selected combinations of inverting and 
noninverting outputs, symmetrical G (active-low 
output control) inputs, and complementary G 
and G inputs. These devices feature high fan-out 
and improve~ fan-in. 

The SN54BCT2241 is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74BCT2241 is 
characterized for operation from 0 °C to 70°C. 

03057, SEPTEMBER 1988-REVISED OCTOBER 1990 

SN54BCT2241 , .. J PACKAGE 
SN74BCT2241 ... OW OR N PACKAGE 

(TOP VIEW) 

113 Vee 
lAl 2G 
2Y4 lYl 
lA2 2A4 
2Y3 lY2 
lA3 2A3 
2Y2 lV3 
lA4 2A2 
2Vl lV4 
GND 2Al 

SN54BCT2241 ... FK PACKAGE 

(TOP VIEW) 

v~ u 
~ ~I~ ~~ 

3 2 1 20 19 

4 18 lVl 
5 17 2A4 

16 1Y2 
15 2A3 
14 lV3 

9 1011 1213 

;:~;,(;t:~ 
N(!)N-N 

logic symbol t 

lAl 
(18) 

1Yl 

lA2 
(16) 1Y2 

lA3 
(14) 1Y3 

lA4 
(12) 

1Y4 

2G 

2Al 
(9) 

2Yl 

2A2 
17) 

2Y2 

2A3 
(15) (5) 

2Y3 

2A4 
(17) (3) 

2Y4 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 
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SN54BCT2241, SN74BCT2241 
OCTAL BUFFERS AND LINE DRIVERS/MaS DRIVERS 

WITH 3·STATE OUTPUTS 
03057, SEPTEMBER 1988-REVISED OCTOBER 1990 

logic diagram (positive logic) schematic of each output 

vcc------, 

lA 1 .,,2'--__ -1 16 lYl 

1 A2 "'4'--__ -1 16 lY2 

1 A3 "'6;..... __ -1 14 lY3 

1 A4 "'6'--__ -1 12 lY4 ~----. OUTPUT 

2Al 11 9 
2Yl 

2A2 13 7 
2Y2 GND 

2A3 15 5 2Y3 

2A417 3 2Y4 

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

Supply voltage. VCC .. , ... , ....... , .. , , , . , .... , ... , ....... , .. , , , .. ,. -0.5 V to 7 V 
Input voltage (see Note 1) , ...... , ... , ....... , ...... , . , . , , , . , . , . . . . . .. - O. 5 V to 7 V 
Voltage applied to any output in the disabled or power-off state ........ , ... " -0.5 V to 5,5 V 
Voltage applied to any output in the high state .............. , .... , , .. , . . .. -0.5 V to VCC 
Input clamp current, , ... , ... , , . , ... , , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 30 mA 
Current into any output in the low state. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 24 mA 
Operating free-air temperature range: SN54BCT2241 ..................... - 55°C to 125°C 

SN74BCT2241 ......................... ooC to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

tStresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings 
only. and 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 negative-voltage rating may be exceeded if the input clamp current rating is observed. 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

11K Input clamp current 

IOH High-level output current 

IOL Low-level output current 

TA Operating free-air temperature 

PRODUCT PREVIEW Infermation c •••• r.s Jr.ducts 

lll.:::..u.:::i:. .:.::i,B; ~o:: . .:"::~~ 
... Is. T .... lnsttu ... nts ......... lheriglltto ..... ge 
or diluntinu8 thasa products without netica. 

SN54BCT2241 

MIN 

4.5 

2 

3:::" 
«0' 

-55 
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NOM MAX 

5 5.5 

<:::' 
*,v· 0.8 

A -18 

-12 

12 
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SN74BCT2241 

MIN NOM MAX 

4.5 5 5.5 

2 

0.8 

-18 

-12 

12 

a 70 

UNIT 

V 

V 

V 

mA 

mA 

mA 

·e 
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SN54BCT2241, SN74BCT2241 
OCTAL BUFFERS AND LINE DRIVERS/MDS DRIVERS 
WITH 3·STATE OUTPUTS 
03057, SEPTEMBER 19S5-REVISED OCTOBER 1990 

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

SN54BCT2241 SN74BCT2241 
PARAMETER TEST CONDITIONS 

MIN Typt MAX MIN Typt MAX 

VIK VCC = 4.5 V, 10H = -18 mA -1.2 -1.2 

10H = -1 mA 2.4 3.3 2.4 3.3 

VOH 
VCC = 4.5 V 

10H = -12 mA 2 3.2 2 

VCC - 4.75 V 10H - -3 mA 2.7 

10l = 1 mA 0.38 ~.55 0.15 0.5 
VOL VCC = 4.5 V 

IOl=12mA .:.; 0.42 0.8 

II VCC = 5.5 V, VI = 5.5 V <.t 0.1 0.1 

IIH VCC = 5.5 V, VI = 2.7 V ;;:,0 20 20 

III VCC = 5.5 V, VI = 0.5 V 0" -1 -1 

10ZH VCC = 5.5 V, Vo = 2.7 V 50 50 

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

10S* VCC = 5.5 V, Vo = 0 -100 -225 -100 -225 

ICCH 23 37 23 37 

ICCl VCC = 5.5 V, Outputs open 48 76 48 76 

ICCZ 6 9 6 9 

Ci VCC = 5 V, VI = 2.5 V or 0.5 V 6 6 

Co VCC = 5 V, VI = 2.5 V or 0.5 V 11 11 

t All typical values are at VCC = 5 V, T A = 25 ·C. 
*Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

switching characteristics (see Note 2) 

VCC - 5V, VCC - 4.5 V to 5.5 v, 
CL - 50 pF, CL -50 pF, 

FROM TO 
R1 - 500 II, R1 - ";00 II, 

PARAMETER 
(INPUT) (OUTPUTI 

R2 - 500 II, R2 - 500 II, 

TA - 25°C TA - MIN to MAX 
'BCT2241 SN64BCT2241 SN74BCT2241 

MIN TYP MAX MIN 

tPLH 
A 

1.1 3 4.4 1.1 y 
tpHl 2.9 4.9 6.6 2.9 

tpZH 
G orG 

2.7 6 7.B 2.7 ,'1~"V y 
tpZL 4.1 7.7 9.4 4.1 ~)V 

tPHZ G orG 
2.5 5.2 7.2 -J.t$' y 

tpLZ 3.2 7.1 9.5 3.2 

NOTE 2: load circuit and voltage waveforms are shown in Section 1. 

r.R~'::'Uf:'~:t':!~ ~.~[g~a~::.:·:f·J::t.=":. 
Cbaractaristic data and ottiir lpacificatlons are .... ig. 
goals. Ta ••• lnstrumants IIHrves tho right to ellanga 
or discontinue thl.e products without notice. 
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MAX MIN MAX 

5.1 1.1 4.9 

~'1:2 2.9 6.9 

9.4 2.7 8.9 

10.9 4.1 10.3 

9.7 2.5 8.7 

12.9 3.2 11.3 

UNIT 

V 

V 

V 

rnA 

~A 

rnA 

~A 

~ 
mA 

rnA 

pF 

pF 

UNIT 

ns 

ns 

ns 



SN54BCT2244, SN74BCT2244 
OCTAL BUFFERS AND LINE DRIVERS/MUS DRIVERS 

WITH 3·STATE OUTPUTS 

• BiCMOS Design Substantially Reduces 
Standby Current 

• Output Ports Have Equivalent 33-0 Series 
Resistors, So No External Resistors Are 
Required 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-BB3C, Method 3015 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

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

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are. designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters, Taken together with the 'BCT2240 
and 'BCT2241, these devices provide the choice 
of selected combinations of inverting outputs, 
symmetrical G (active-low input control) inputs, 
and complementary G and G inputs, These 
devices feature high fan-out and improved fan-in. 

The SN54BCT2244 is characterized for 
operation over the full military temperature range 
of - 55°C to 125°C. The SN74BCT2244 is 
characterized for operation from OOC to 70°C, 

FUNCTION TABLE 

(each buffer) 

II~UTS OUTPUT 

G A Y 

H X Z 

L L L 

L H H 

03057, SEPTEMBER 19BB-REVISEO OCTOBER 1990 

SN54BCT2244 ... J PACKAGE 
SN74BCT2244 .. , OW DR N PACKAGE 

(TOP VIEW) 

1<3 Vee 
1A1 2<3 
2Y4 1Y1 
1A2 2A4 
2Y3 1Y2 
1A3 2A3 
2Y2 1Y3 
1A4 2A2 
2Y1 1Y4 

GND 2A1 

SN54BCT2244 ... FK PACKAGE 

1A2 
2Y3 
1A3 
2Y2 

logic symbolt 

1(; 

lAl 

lA2 

lA3 

lA4 

2(; 

2Al 

2A2 
(131 

2A3 
(151 

2A4 
(17) 

4 

5 

6 

7 

8 

(TOP VIEW) 

'<1"- U 
> « ICJ UICJ N __ >N 

3 2 1 2019 

9 1011 1213 

>~:(~~ 
N(!)N-N 

18 1Y1 
17 

16 1Y2 
15 2A3 
14 1Y3 

(18) 
1Yl 

(161 
1Y2 

(141 
1Y3 

(121 
1Y4 

(91 2Yl 
(7J 

2Y2 
(51 

2Y3 
(31 

2Y4 

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

PRODUCTION DATA decumeots .o.tain i.larmetio. 
curr.at .s of publi.ltio. dlltl. Products conform to 
spacifications per the terms of Tlxas Instrum •• ts 

:~:~:'ri~"r:~~7i :'":I:;U:: :Ir::::~::.s not 

Copyright © 1990, Texas Instruments Incorporated 
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SN54BCT2244. SN74BCT2244 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 
WITH 3·STATE OUTPUTS 
03067. SEPTEMBER 19B5-REVISED OCTOBER 1990 

logic diagram (positive logic) schematic of each output 

2 
lAl-----I 

4 
lA2-----I 

1 A3 _6=--__ -1 

8 
lA4-----I 

2G 

2A 1 _1"-1'--__ -1 

2A2 _'.:.;3=--__ -i 

15 
2A3-----I 

17 
2A4-----I 

18 
lYl 

Vee 
16 

lY2 

14 
lY3 

12 
lY4 

9 
2Yl 

7 
2Y2 

5 GND 
2Y3 

3 
2Y4 

OUTPUT 

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

Supply voltage, VCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 7 V 
Input voltage (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to 7 V 
Voltage applied to any output in the disabled or power·off state . . . . . . . . . . . . .. -0.5 V to 5.5 V 
Voltage applied to any output in the high state. . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to VCC 
Input clamp current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 30 mA 
Current into any output in the low state . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 24 mA 
Operating free-air temperature range: SN54BCT2244 ..................... - 55°C to 125°C 

SN74BCT2244 ......................... ooC to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

tStresses beyond those listed under "absolute maximum ratings" may cause permanent qamage to the device. These are stress ratings 
only. and 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 negative-voltage rating may be exceeded if the input clamp current rating is observed. 
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SN54BCT2244, SN74BCT2244 
OCTAL BUFFERS AND LINE DRIVERS/MaS DRIVERS 

WITH 3-STATE OUTPUTS 
03057, SEPTEMBER T9BS-REVISED OCTOBER T990 

recommended operating conditions 

SN54BCT2244 SN74BCT2244 

NOM NOM 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

11K Input clamp current -18 -18 mA 

10H High~level output current -12 -12 mA 

10L Low-level output current 12 12 mA 

TA Operating free-air temperature -55 125· 0 70 ·e 

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

SN54BCT2244 SN74BCT2244 
PARAMETER TEST CONDITIONS 

MIN TYP MAX MIN Typt MAX 

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

VOH Vee = 4.5 V 
10H=-lmA 2,4 2.4 

10H - -12 mA 2 2 

Vee = 4.5 V 
10L = 1 mA 0.15 0.5 0.15 0.5 

VOL 
10L = 12 mA 0.35 0.8 0.35 0.8 

II Vee = 5,5 V. VI - 5,5 V 0,1 0.1 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 

IlL Vee = 5.5 V. VI = 0.5 V -1 -1 

IOZH Vee = 5.5 V. Vo = 2,7 V 50 50 

10ZL Vee = 5.5 V. Vo = 0.5 V -50 -50 

105* Vee = 5.5 V. Vo = 0 -100 -225 -100 -225 

leeH 23 37 23 37 

leeL Vee = 5,5 V. Outputs open 53 77 53 77 

leez 6.5 10 6.5 10 

ei Vee - 5 V. VI - 2.5 V or 0.5 V 6 6 

eo Vee = 5 V. Vo = 2.5 V or 0.5 V 11 11 

t All typical values are at Vee = 5 V. T A = 25 ·e. 
* Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second, 

switching characteristics (see Note 2) 

Vcc - 5 V. VCC - 4,5 V to 5,5 V. 

CL - 50 pF. CL - 50 pF. 

FROM TO 
Rl - 5000. Rl - 5000. 

PARAMETER R2 - 5000. R2 - 5000, 
(lNTPUTl {OUTPUTI 

TA - 25·C TA - MIN to MAX 
'BCT2244 SN54BCT2244 SN74BCT2244 

MIN TYP MAX MIN 

tpLH 0.5 3 4.4 0.5 
A Y 

tpHL 1.6 4,6 6.3 1.6 

tpZH G 2.4 6.1 7.7 2.4 
Y 

tPZL 3.9 7.6 9.4 3.9 

tpHZ G y 1.7 5.2 6,9 1.7 

tpLZ 2.8 6,5 8.3 2.8 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 

TEXAS ", 
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MAX MIN MAX 

5.2 0.5 4.9 

7.1 1.6 6.7 

9.1 2.4 8,7 

10.8 3.9 10.4 

8.1 1.7 7,8 

10.9 2.8 9.8 

UNIT 

V 

V 

V 

mA 

~A 

mA 

~ 
~ 

mA 

mA 

pF 

UNIT 

ns 

ns 

ns 
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• State-of-the-Art BiCMOS Design 
Significantly Reduces Iccz 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015 

• Package Options Include Standard Plastic 
and Ceramic 300-mll DIPs 

description 

The 'SCT2410 is a noninverting 11-bit buffer/line 
driver specifically designed to drive MOS DRAMs 
of up to 4 megabits. It is also suitable for use with 
wide data paths or buses carrying parity. The 
outputs, which are designed to source 1 mA and 
sink 12 mA, include 2S-Q series resistors to 
reduce overshoot and undershoot. 

SN54BCT2410, SN74BCT2410 
11-BIT MOS MEMORY DRIVERS 

WITH 3-STATE OUTPUTS 

SN54BCT2410 ••• JT PACKAGE 
SN74BCT2410 ••• NT PACKAGE 

(TOP VIEW) 

Al 1 28 A6 
A2. 2 27 A7 
A3 3 26 A8 
A4 4 25 A9 
AS 5 24 Al0 
Gl 6 All 

Vee GND 
GND GND 

G2 9 Yll 
Y5 Yl0 
Y4 Y9 
Y3 Y8 
Y2 Y7 
Y1 Y6 

JUNE 1990 

The output-enable inputs (31 and (32 are routed 
internally to a two-in~t AND ~te with active-low 
inputs. When both G1 and G2 are low, the Y 
outputs are active (high or low logic state). When 
either (31 or (32 is high, the Y outputs are in the 
high-impedance state. 

logic diagram (positive logic) 

10-30 

A1 ">--+-_1:..:,4 Y1 The multiple ground pins ofthe 'SCT2410 reduce 
switching noise for more reliable system 
operation. 

~-------vr--------~ 
The SNS4SCT241 0 is characterized for operation 
over the full military temperature range of --5S'C 
to 12S'C. The SN74SCT241 0 is characterized for 
operation from O'C to 70·C. 

TEXAS ..If 
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• State-of-the-Art BICMOS Design 
Significantly Reduces Iccz 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• 

• 

ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015 

Package Options Include Standard Plastic 
and Ceramic 300-mil DIPs 

description 

The 'BCT2411 is an inverting 11-bit buffer/line 
driver specifically designed to drive MOS DRAMs 
of up to 4 megabits, It is also suitable for use with 
wide data paths or buses carrying parity, The 
outputs, which are designed to source 1 mA and 
sink 12 mA, include 25-Q series resistors to 
reduce overshoot and undershoot. 

SN54BCT2411, SN74BCT2411 
11-BIT MOS MEMORY DRIVERS 

WITH 3-STATE OUTPUTS 
03531, JUNE 1990 

SN54BCT2411 " ,JT PACKAGE 
SN74BCT2411 , , , NT PACKAGE 

(TOP VIEW) 

A1 A6 
ft2. A7 

AB 
A9 
A10 

G1 A11 

Vee GND 
GND GND 

Y11 
Y5 Y10 
Y4 Y9 
Y3 YB 
Y2 Y7 
Y1 Y6 

The output-enable inputs G1 and G2 are routed 
internally to a two-input AND gate with active-low 
inputs, When both G1 and G2 are low, the Y 
outputs are active (high or low logic state) and 
reflect the inverse ofthe data althe A inputs, When 
either G1 or G2 is high, the Y outputs are in the 
high-impedance state, 

logic diagram (positive logic) 

The multiple ground pins of the 'BCT2411 reduce 
switching noise for more reliable system 
operation, 

The SN54BCT2411 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C, The SN74BCT2411 is characterized for 
operation from DOG to 7DoC, 

PRODUCT PREVIEW documents contlln Information on products In 
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• 

• 

• 

BICMOS Design Substantially Reduces 
leez 

Output Ports Have Equivalent 25-Q 
Resistors, So No External Resistors Are 
Required 

Specifically Designed to Drive MOS DRAMs 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• 

• 
• 

• 

Data Flow-Thru Pinout (All Inputs on 
Opposite Side from Outputs) 

Power-Up High-Impedance State 

ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015 

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

description 

These 10-bit buffers and bus drivers are 
specifically designed to drive the capacitive Input 
characteristics of MOS DRAMs. They provide 
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 if either G1 or G2 is high, all 
10 outputs are in the 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. 

SN54BCT2827B,SN74BCT2827B 
10·BIT BUS/MOS MEMORY DRIVERS 

WITH 3·STATE OUTPUTS 
APRIL 1987-REVISED JULY 1990 

SN54BCT2827B •.• JT PACKAGE 
SN74BCT2827B ••• OW OR NT PACKAGE 

(TOPVlEW) 

G1 
A1 
A2. 
A3 
A4 
AS 
AS 
A7 

AB 
A9 

Al0 
GND 

1 U 24 

2 23 

3 22 

4 21 

5 20 

6 19 

7 18 

8 17 

9 16 

10 15 

11 14 

12 13 

Vee 
Y1 
Y2 

Y3 
Y4 
YS 
YS 
Y7 
YB 
Y9 
Y10 
G2 

SN54BCT2827B .•. FK PACKAGE 
{TOP VIEW) 

4 3 2 1 28 2726 
5 25 

6 24 

7 23 

8 22 

9 21 

10 20 

11 19 
12 1314 15 16 17 18 

NC-No internal connection 

The SN54BCT2827B is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The SN74BCT2827B is characterized for operation from O°C to 70°C. 

UNLESS OTHERW1SE NOTED HIla documtnl conilin. 
PRODUCTION DATA Infonnlllon current II 01 publlcatloft dltt. 
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Mcn'lrity Inctud.ltdng of.1I pll'lmelt,.., 
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FUNCTION TABLE 

INPUTS OUTPUT 

Gl G2 A Y 
L L L L 

L L H H 

H X X Z 

X H X Z 

TEXAS .If 
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logic symbolt 

Gl 

G2 

Al 

A2 

A3 
4 

A4 
5 

AS 
6 

A6 
7 

A7 
8 

AS 
9 

A9 
10 

Al0 
11 

SN54BCT2827B,SN74BCT2827B 
10-BIT BUS/MOS MEMORY DRIVERS 

WITH 3-STATE OUTPUTS 
02977, APRIL 19a7-REVISED JULY 1990 

23 Vl 
22 V2 
21 V3 
20 V4 
19 

V5 
18 

V6 
17 

Y7 
16 V8 
15 

V9 
14 

Vl0 

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

logic diagram (positive logic) 

Gl 

Gl 

Al 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

A9 

Al0 

Pin numbers shown are for OW, JT, and NT packages. 

1 

13 

2 23 

3 22 

4 21 

5 20 

6 19 

7 18 

8 17 

9 16 

10 15 

11 14 

TEXAS ..If 
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Vl 

V2 

V3 

V4 

V5 

V6 

Y7 

V8 

V9 

Vl0 
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SN54BCT2827B,SN74BCT2827B 
10-BIT BUFFERS BUS/MOS MEMORY DRIVERS 
WITH 3-STATE OUTPUTS 
02977, APRIL 1987-REVISEO JULY 1990 

schematic of each output 

Vcc 

GND 

OUTPUT 

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

Supply voltage range, Vee """""""",......................................... - 0.5 V to 7 V 
Input voltage range (see Note 1) ..................................................... - 0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state ........................ - 0.5 V to 5.5 V 
Voltage applied to any output in the high state .............................. ;......... - 0.5 V to Vee 
Input clamp current ..................................................................... - 30 mA 
Current into any output in the low state: SN54BCT2827B. . • .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. 24 mA 

SN74BCT2827B .................................... 24 mA 
Operating free-air temperature range: SN54BCT2827B ..........•................... - 55°C to 125°C 

SN74BCT2827B ................................. O°C to 70°C 
Storage temperature range ....................................................... - 65°C to 150°C 

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

NOTE 1: The input negative voltage rating may be exceeded if the input clamp current rating is obServed. 

recommended operating conditions 

vee Supply voRage 

VIH High-level input voltage 

VIL LOW-level input voltage 

11K Input clamp current 

IOH High-level output current 

IOL Low-level output current 

TA Operating free-air temperature 

PRODUCT PREVIEW Information concern. products In the formlllYt 
or design ph... 01 dtvtlO1'mlnL Chtrlclerfltfc dill and otIIer 
.peclficlUoI1l.re design 10111. Texas Instruments reservellb, rlgllt 
to change or cDsoonUnu. Ihn, products dttolll nolk:e. 

SN54BCT2827B 

MIN NOM "'AX 
4.5 5 ."",5 

2 ~v 

<'>~ 0.8 

.C'} -18 

",<:)" -1 

o~- 12 

-55 125 

TEXAS .". 
INSlRUMENTS 
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SN74BCT2827B 

MIN NOM MAX 
UNIT 

4.5 5 5.5 V 
2 V 

0.8 V 
-18 rnA 
-1 rnA 

12 rnA 

0 70 ·C 



SN54BCT2827B,SN74BCT2827B 
10-BIT BUS/MOS MEMORY DRIVERS 

WITH 3-STATE OUTPUTS 
02977, APRIL 1987-REVISED JULY 1990 

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

SN54BCT2827B SN74BCT2827B 

MIN TYpt MAX MIN TYpt MAX 

VIK Vee =4.5V, 11=-IBmA -1.2 -1.2 V 

VOH Vee = 4.5 Vto 5.5 V II0H=-1 rnA Vec-2 Vee-2 

IIOL= 1 rnA 0.15 0.5 0.15 0.5 
VOL Vec=4.5V 

IIOL= 12mA 
V 

0.35 0.8 0.35 O.B 

10ZH Vee = 5.5 V, VO=2.7V <-~ 20 20 J.lA 
10ZL Vee = 5.5 V, Vo = 0.5V JE'}' -20 -20 J.lA 
10L(sink) Vee =4.5V, VO=2V 50 "," 50 rnA 

II Vee = 5.5 V, VI =5.5V ",v 0.1 0.1 rnA 

IIH Vee=5.5V, VI = 2.7V _0'" 20 20 J.lA 
IlL Vee = 5.5 V, VI = 0.5V <1" -0.2 -0.2 rnA 

10* Vee =5.5V, VI = 2.25 V -30 -112 -30 -112 rnA 

leeL Vee=5.5V, Outputs open 2B 44 2B 44 rnA 

leez Vee=5.5V, Outputs open 3.B 6 3.8 6 rnA 

ei 
Vee=5V, VI = 2.5 VorO.5 V 

5 5 pF 

eo 8 8 pF 

t All typIcal values are at Vee = 5 V, T A = 25'e. 
* The output conditions have been chosen to produce a current that closely approximates one ha~ of the true short circuit output current, lOS. 

switching characteristics (see Note 2) 

VCC=5V, VCC = 4.5 V to 5.5 V, 

CL =50 pF, CL = 50 pF, 

Rl = 500 0, Rl =5000, 

PARAMETER FROM TO R2 = 500 0, R2 = 500 0, 
(INPUT) (OUTPUT) 

TA=25'C TA = MIN to MAX§ 

'BCT2827B SN54BCT2827B SN74BCT2827B 

MIN TYP MAX MIN MAX MIN 

tpLH 0.9 3.6 5.2 0.9 6.6 
A Y 

2 5.1 7.2 2 .... <i'~B.2 tpHL 

tpZH 2.8 5.6 8 2.aP~~0.7 

tpZL 
G y 

5.6 8.9 11 8,:<,' 13.7 

tpHZ G 
3.2 6.7 9.3 3:2 II.B 

Y 
tpLZ 2.7 5.3 7.1 2.7 9.5 

.. .. 
§ For condItIons shown as MIN or MAX. use the appropnate value specIfIed under recommended operatIng condtlons . 
NOTE 2: Load circuit and voltlage waveforms are shown in Section 1. 

PRODUCT PREVIEW InfonnaUo. concerns prodUCll1n tbI fonneUve 
Of design phase 01 developmenl CharacterllHc dill altd oIhll' 
IpeciftcaUo ... lredHlgn goal .. rtu.lnslrlimlnll raervn therighl 
to ch •• or dlsconllnue til_ producb wltllout noUct. TEXAS ." 
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0.9 

2 

2.8 

5.6 

3.2 

2.7 

MAX 

6 

7.8 

10.7 

12.9 

10.9 

8.3 

UNIT 

ns 

ns 

ns 
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• BICMOS Design Substantially Reduces 
ICCZ 

• Output Ports Have Equivalent 25-Q 
Resistors, So No External Resistors Are 
Required 

• Specifically Designed to Drive MOS DRAMs 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Data Flow-Thru Pinout (All Inputs on 
Opposite Side From Outputs) 

• Power-Up High-Impedance State 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mll 
DIPs 

description 

These 10-bit buffers and bus drivers are 
specifically designed to drive the capacitive input 
characteristics of MOS DRAMs. They provide 
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 if either G1 or G2 is high, all 
1 Q outputs are in the 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. 

SN54BCT2828B,SN74BCT2828B 
1D-BIT BUS/MOS MEMORY DRIVERS 
WITH 3-STATE INVERTING OUTPUTS 

SN54BCT282BB ••• JT PACKAGE 
SN74BCT282BB ••• DW OR NT PACKAGE 

(TOP VIEW) 

G1 1 Vee 
A1 Y1 

A2. Y2 

A3 Y3 

Y4 

19 Y5 

AS 18 YS 

17 Y7 

16 Y8 

A9 15 Y9 

14 Y10 

GND 13 G2 

SN54BCT2828B ••• FK PACKAGE 
(TOP VIEW) 

4 321 28 2726 
5 25 Y3 

6 Y4 

7 23 Y5 

8 22 NC 

9 21 YS 

10 20 Y7 

11 19 Y8 
12 1314 15 16 1718 

NC-No internal connection 

The SN54BCT2828B is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The SN74BCT2828B is characterized for operation from QOC to 7QoC. 
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FUNCTION TABLE 

INPI,ITS OUTPUT 

G2 A 

L L 

L H 

X X 
H X 
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logic symbolt 

Gl 

G2 

AI 
2 

A2 
3 

A3 4 

A4 5 

A5 
6 

A6 7 

A7 8 

A8 9 

A9 
10 

Al0 11 

& 

SN54BCT2828B,SN74BCT2828B 
10·BIT BUFFERS BUS/MOS MEMORY DRIVERS 

WITH 3·STATE INVERTING OUTPUTS 
03635, SEPTEMBER 1990 

EN 

23 
Yl 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

Y8 

Y9 

Yl0 

t This symbol is in accordance w~h ANSI/IEEE SId 91-1984 and lEG Publication 617-12. 
Pin numbers shown are for OW, JT, and NT packages. 

logic diagram (positive logic) 

Gl -'----di ..... 
G2 13 

AI 
2 23 

A2 
3 22 

A3 
4 21 

A4 
5 20 

A5 
6 19 

A6 
7 18 

A7 8 17 

A8 9 16 

A9 10 15 

Al0 
11 14 

Pin numbers shown are for OW, JT, and NT packages. 

TEXAS -If 
INSTRUMENTS 

Yl 

Y2 

Y3 

Y4 
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SN54BCT2828B,SN74BCT2828B 
10-BIT BUS/MOS MEMORY DRIVERS 
WITH 3-STATE INVERTING OUTPUTS 
03635, SEPTEMBER 1990 

schematic of each output 

vcc 

GND 

OUTPUT 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee""""",,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, -0,5Vto7V 
Input voltage range (see Note 1) ","""""'"'''' '. _ , , " , " , , , , , , , , , , , , " , , , , , , , , " - 0,5 V to 7 V 
Voltage applied to any output in the disabled or power-off state """""""""""" - 0,5 V to 5,5 V 
Voltage applied to any output in the high state """'''''''''''''''''''''''''''''''''' - 0,5 V to Vee 
Input clamp current ""","',"","""',"","""',',',""""',',',""""""" - 30 rnA 
Currentinto any output in the low state """,''','''''''''''''''''''''',',,'''''''''''''''' 24 rnA 
Operating free-air temperature range: SN54BCT2828B """"""""""""""" - 55°C to 125°C 

SN74BCT2828B """""""""""""""'" O°C to 70°C 
Storage temperature range '''''''''''''''''''''''''''',,''''''''',',,''''''''','' - 65°C to 150°C 

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

NOTE 1: The Input negative voltage ratings may be exceeded if the input clamp current ratings is observed. 

recommended operating conditions 

SN54BCT2828B SN74BCT2828B 

MIN NOM MAX MIN NOM MAX 
UNIT 

vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

11K Input clamp current -18 -18 mA 

IOH High-level output current -1 -1 mA 

IOL LOW-level output current 12 12 rnA 

TA Operating free-air temperature -55 125 0 70 ·e 

TEXAS ." 
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SN54BCT2828B, SN74BCT2828B 
10-BIT BUFFERS BUS/MOS MEMORY DRIVERS 

WITH 3-STATE INVERTING OUTPUTS 
03635, SEPTEMBER 1990 

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

PARAMETER TEST CONDITIONS 
SN54BCT2828B SN74BCT2828B 

UNIT 
MIN TYpt MAX MIN TYpt MAX 

VIK Vee =4.5V. 11=-18mA -1.2 -1.2 V 

VOH Vee =4.5 Vto 5.5 V \IOH=-lmA Vee 2 Vee 2 V 

\IOL= 1 mA 0.15 0.5 0.15 0.5 
VOL Vee=4.5V 

IIOL= 12 mA 
V 

0.35 0.8 0.35 0.8 

10lH Vee =5.5V. VO=2.7V 20 20 i.IA 
lOlL Vee =5.5V. VO=0.5V -20 -20 i.IA 
10L(sink) Vee =4.5V. VO=2V 50 50 mA 

II Vee =5.5V. VO=7V 0.1 0.1 mA 

IIH Vee =5.5V. VI = 2.7V 20 20 i.IA 
IlL Vee = 5.5V. VI = 0.5 V -0.2 -0.2 mA 

10+ Vee = 5.5 V, VI =2.25V -30 -112 -30 -112 mA 

leeL Vee = 5.5V. Oulputs open 28 28 mA 

leel Vee =5.5V. Outputs open 3.5 3.5 mA 

ei 
Vee = 5 V, VI = 2.5 V or 0.5 V 

5 5 pF 

eo 8 8 pF 

t All typical values are at Vee = 5 V, TA = 25'e. 
+ The output conditions have been chosen to produce a current that closely approximates one half of the true short circuit output current. lOS. 
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• Members of the Texas Instruments SCOPE'" 
Family of Testability Products 

• Compatible With the IEEE Standard 1149.1 
(JTAG) Serial Test Bus 

• Control Operation of up to Six Parallel 
Target Scan Paths 

• Each Include Four Bidirectional Event Pins 
for Additional Test Capability 

• Accommodate Delay to Target of up to 31 
Clock Cycles 

• 3G-MHz Operation 

• Execute Instructions for up to 232 Clock 
Cycles 

• Scan Data up to 232 Bits In Length 

• Inputs are TTL-Voltage Compatible 

• Compatible With Tl's ASSET'" (Automated 
System Support for Emulation and Test) 

• VLSI Devices, Each Containing Over 34,000 
Transistors 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-,..m Process 

• Packaged in 44-pin Plastic and Ceramic 
Leaded Chip Carriers 

description 

13 

14 

15 

SN54ACT8990, SN74ACT8990 
TEST BUS CONTROLLERS 

TI0288-0361 O. JULY 1990 

SN54ACT8990 ••• FJ PACKAGE 
SN74ACT8990 ••• FN PACKAGE 

(TOP VIEW) 

6 5 4 3 2 1 444342 41 40 
39 

38 

37 

36 

35 

34 

33 

32 

31 

TIiIS5/EVNT3 

TMS4/EVNT2 

TMS3/EVNT1 

TMS2/EVNTO 

TMSI 

TMSO 

TOO 

16 30 TCKO 

17 29 TCKI 
18 19 20 21 22 23 24 25 26 27 28 

The 'ACT8990 is a member of Texas Instruments SCOPE'" testability IC family. This family of components 
facilitates testing of complex circuit board assemblies. 

The 'ACT8990 test bus controller (T8C) is designed to control the operation of an IEEE Standard 1149.1 
(JTAG) scan test path by taking input from a host and generating the proper Signals to interface with the 
target device(s). The target(s) can be moved from any stable state to another stable state, loaded with 
instructions, and resulting test data scanned out to be read by the host. Four EVENT pins are provided to 
allow real-time interaction between the ACT8990 and its target(s). The EVENT pins can be configured to 
generate interrupt requests when some user-definable condition is present. 

A 32-bit counter can be preset to allow a predetermined number of clock cycles or instruction executions 
to occur and can be programmed to set an interrupt flag when it reaches a count of zero. 

Two 16-bit serial buffers (read and write) are implemented for the host interface. 

The SN54ACT8990 is characterized for operation over the full military temperature range of - 55·C to 
125°C. The SN74ACT8990 is characterized for operation from O·C to 70·C. 

SCOPE, ASSET, and EPIC are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW documenta contain Informatlan on products 
In the tonnatIve or dHlgn phaIe of deYtIopment. ChncWtIItc 
data and other aptCIf\cIIIoM Ire design goaIa. Tuatlndrumlntl 
_therlghl .. -.goor ........... -.prodUCII --. TEXAS ." 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75266 
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SN54ACT8990, SN74ACT8990 
TEST BUS CONTROLLERS 

03610, JULY 1990-T10288 

;;g description (continued) 

o The 'ACT8990 implements all the low-level functions, enabling the host to use higher-level abstraction C ~~ . 
C 
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-States of IEEE Standard 1149.1 for control. 
- Variables indicating command finish, buffer full or empty for status. 
- Strings and buffers for data. 

The target interface may connect without external logic to: 
-Six parallel chains of IEEE Standard 1149.1 targets, each with its own separate TMS signal. The 

parallel chains share one or two TOI Signals, one TOO signal, and one TRST signal and TCK Signal. 
- Fanout devices that support many targets requiring two separate TMS signals for target selection and 

target control. 
-Local targets (on-board the 'ACT8990) with one TDI input and remote targets with the other TOI input. 

The target interface has four event detectors and two 16-bit event counters to support asynchronous 
functions. The 'ACT8990 can connect to the target via a retimed link with up to 31 bits of delay. This may 
be required when the clock rate is high and either the target is at a distance or the link involves fanout or 
buffer/driver devices. The 'ACT8990 operates with a clock period down to 33 ns (>30 MHz) over the 
commercial temperature range of O· to 70·. 

The host interface has a 16-bit data bus. The critical host interface timing is independent of the clock 
period. 

The major functions of the' ACT8990 are controlled by specific commands: 

- The STATE command controls the target interface and target state diagrams. It can change the state 
to any stable state. 

- The EXECUTE command causes the target to execute instructions that have been shifted into it. It 
uses the Run-Test/Idle state. It can execute instructions for a fixed time or until an event occurs. 

- The SCAN command circulates data among targets and transfers data between the 'ACT8990 and 
targets. It uses the Shift-IR or Shift-DR states. It uses the read and write buffers, which can each hold 
two 16-bit data words. 
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functional block diagram 

Target 
Interface 
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TM55-2 
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TEST BUS CONTROLLERS 
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TEST BUS CONTROLLERS 

03610, JULY 199G-TI0266 
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FIGURE 1. TAP STATE DIAGRAM 
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SN54ACT8990, SN74ACT8990 
TEST BUS CONTROLLERS 

n028B-03810. JULY 1990 

3= state diagram description 
LLI 

The 'ACT8990 controls 1149.1 targets by generating and accepting TMS, TOO and TOI signals-
compatible with the IEEE Standard 1149.1 state diagram shown in Figure 1. There are six stable states> 
(indicated by a looping arrow) and ten unstable states (indicated by two exiting arrows) in the diagram. A !:!:! 
stable state is defined as a state the TAP can retain for consecutive TCK cycles. Any state that does not ~ 
meet this criterion is an unstable state. -

There are two main paths through the state diagram: one to manipulate a data register and one to 01-
manipulate the instruction register. Only one register should be manipulated at a time. :::::. 

Test-Logic-Reset Q 
In this state, the test logic is inactive, and an internal reset signal is applied to all registers in the device. 0 
During device operation, the TAP returns to this state in no more than five TCK cycles if TMS is high. The ~ 
TMS pin has an internal pullup that forces it to a high level if left unconnected or if a board defect causes D.. 
it to be open-circuited. 

Run-Test/Idle 
The TAP must pass through this state before executing any test operations. The TAP may retain this state 
indefinitely, and no registers are modified while in Run-Test/Idle. 

Select-OR-Scan, Select-IR-Scan 
No specific function is performed in these states, and the TAP exits either of them on the next TCK cycle. 

Capture-DR 
The selected data register is placed in the scan path (Le., between TOI and TOO). Depending on the 
current instruction, data mayor may not be loaded or captured by that register on the riSing edge of TCK, 
causing the TAP state to change. 

Shift-DR 
In this state, data is serially shifted through the selected data register, from TOI to TOO, on each TCK 
cycle. The first shift does not occur until the first TCK cycle after entering this state (i.e., no shifting occurs 
during the TCK cycle in which the TAP changes from Capture-DR to Shift-DR or from Exit2-0R to Shift
DR). 

On the falling edge of TCK in Shift-DR, TOO goes from the high-impedance state to the active state. If the 
TAP has not passed through the Test-Logic-Reset state since the last scan operation, TOO enables to 
the level present before it was last disabled. If the TAP has passed through the Test-Logic-Reset state 
since the last scan operation, TOO enables to a low level. 

Exlt1-DR, Exlt2-DR 
These are temporary states used to end the shifting process. It is possible to return to the Shift-DR state 
from either Exit1-0R or Exit2-0R without recapturing the data register. TOO changes from the active state 
to the high-impedance state on the falling edge of TCK as the TAP changes from Shift-DR to Exit1-0R. 

Pause-DR 
The TAP can remain in this state indefinitely. The Pause-DR state provides the capability of suspending 
and resuming shift operations without loss of data. 

Update-DR 
If the current instruction calls for the latches in the selected data register to be updated with current data, 
the latches are updated during this state only. 

TEXAS ." 
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SN54ACT8990, SN74ACT8990 
TEST BUS CONTROLLERS 

03610. JULY 1990-TI0288 

~ state diagram description (continued) 

o Capture-IR 
C The instruction register is preloaded with the IR status word and placed in the scan path. 

c: o 
-I 

Shlft-IR 
In this state, data is serially shifted through the instruction register, from TOI to TOO, on each TCK cycle. 
The first shift does not occur until the first TCK cycle after entering this state (i.e., no shifting occurs 
during the TCK cycle in which the TAP changes from Capture-IR to Shift-IR or from Exit2-IR to Shift-IR). 
On the falling edge of TCK in Shift-IR, TOO goes from the high-impedance state to the active state. 

Exit1-IR, Exit2-IR 
These are temporary states used to end the shifting process. It is possible to return to the Shift-IR state 
from either Exit1-IR or Exit2-IR without recapturing the instruction register. TOO changes from the active 
state to the high-impedance state on the falling edge of TCK as the TAP changes from Shift-IR to Exit1-
IR. 

Pause-IR 
The TAP can remain in this state indefinitely. The Pause-IR state provides the capability of suspending 
and resuming shift operations without loss of data. 

Update-IR 
The latches shadowing the instruction register are updated with the new instruction. 

terminal descriptions 

11-8 

The signal pins on the 'ACT8990 (Terminal Function Table) are separated into two main categories: host 
interface and target interface. 

host Interface terminals 

DATA15-0 
These bidirectional pins form the 16-bit interface between the host and the controller. Information is 
written to and read from the registers via the OATA15-0 pins. 

ADRS4-0 
The address pins are used to select the register to be written to or read from. 

RD 
RO is the strobe for reading data from a selected register. When low, RO acts as the output enable for 
the OATA15-0 bus. 

WR 
WR is the strobe for writing data to a selected register. 

INT 
This output has high-impedance capability and is used to output an interrupt signal to the host. 

RDY 
ROY is asserted low during recovery time from a read or write operation or when certain accesses to the 
'ACT8990 are not allowed. 

TRST 
A software reset occurs when TRST is asserted low. 

TOFF 
All 110 and output pins are in the high-impedance state when TOFF is low. 
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terminal descriptions (continued) 

target Interface terminals 

TD11-0 

SN54ACT8990, SN74ACT8990 
TEST BUS CONTROLLERS 

TI0288-03610, JULY 1990 

The test data in pins are the serial input pins for shifting test data from the target(s) into the 'ACT8990, 

TDO 
The test data out pin is the serial output from the' ACT8990. 

TMS1-0 
The test mode selects are used to interface the TBC to target(s) and direct them through their states. 

TCKI 
Operation of the 'ACT8990 is synchronous to the TCKI input. 

TCKO 
Test clock out is the buffered TCKI signal and is distributed to the target(s). 

EVNT3-0/TMS5-2 
These pins are configurable to act as event pins or test-mode-select pins. As event pins, they can be set 
to output interrupt flags based on user-definable input conditions. As test-mode-select pins, they can 
control up to four additional scan paths. 

SIGNAL 
DATAl 5-0 
ADRS4-0 

AD 
INA 
RDY 
INT 

TMS1-0 
EVNTS-0/TMS5-2 

TOO 
TCKO 
TCKI 
TDll-0 
TOFF 

fAST 
Vee 
GND 

terms 

JTAG 

TERMINAL FUNCTIONS 
GROUP TYPE 

1/0 
Input 

Input 
Host Intarface 

Input 
Output 

Output 
Output 

1/0 

Output 
Output 

Target Interface 
Input 
Input 

Input 
Input 

Power 

The Joint Test Action Group is the originator of IEEE Standard 1149.1. 

SCOPE 

DESCRIPTION 
Data Bus 

Address Bus 

Read Strobe 
Write Strobe 

Ready 
Intarrupt 

Test Mode Select 
Event Pins/TMS 

Test Data Out 
Test Clock Out 

Test Clock In 
Test Data In 

Test Off 
Test Reset 

5VPower 
Ground 

System Controllability and Observability Partitioning Environment. This is the family name for Texas 
Instruments testability products. 

host 
The device directing the activity of the 'ACT8990 (processor-based system), typically a personal computer 
or other workstation. 
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SN54ACT8990, SN74ACT8990 
TEST BUS CONTROLLERS 

03610, JULY 1990-TI0266 

~ terms (continued) 
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target 
One or more devices controlled by the 'ACT8990 through its target interface. The target(s) must be IEEE 
Standard 1149.1-compatible. 

fanout device 
This is a device that allows the' ACT8990 to control many parallel targets. 

clock 
The system test clock used by the controller and its target(s). The clock is input on TCKI and output on 
TCKO. 

off and on 
Output and bidirectional buffers are considered "off" when in a high-impedance state and "on" when in 
the active state and able to output a logic high or low level. 

direct link 
This is a connection between the 'ACT8990 and targets that involves delaying the target interface signals 
by less than one clock period. It can either be a "pin-to-pin" connection or a connection via "buffer! 
driver" devices. 

retimed link 
This is a connection between the 'ACT8990 and targets that involves delaying the target interface signals 
by one or more clock periods. It typically involves flip-flops distributed along a cable, within a fanout 
device, or on a board. 

major command 
Selected through the major command register, major commands instruct the controller to perform 
operations on the target(s) such as scan, state change, or the execution of an instruction. Major 
commands typically take many clock cycles to complete. There are three major commands: STATE, 
EXECUTE, and SCAN. 

dead and alive 
Major commands are dead, and the alive status bit (status1 register bit 15) is zero when the state 
machine implementing it is inactive. They are alive, and the alive status bit is one when the state machine 
is active. 

awake and asleep 
Alive major commands may be in one of two conditions. If awake, the awake status bit (status1 register 
bit 14) is one and the command actively performs its functions or ends. Otherwise, it is asleep. and the 
awake status bit is zero. 

begin, suspend, resume, and end 
Major commands begin when they become alive, suspend when they become asleep, resume when they 
become awake, and end when they go to the end state. 

finish 
Major commands finish when they become dead after reaching the end state and setting the finish flag. 

minor command 
Selected through the minor command register, minor commands instruct the controller to perform some 
functions within itself, such as SET, RESET, CLEAR or initiate a major command. Minor commands 
typically take few clock cycles to complete. 
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SN54ACT8990, SN74ACT8990 
TEST BUS CONTROLLERS 

TI0288-D361 O. JULY 1990 

-------------------------------------~ terms (continued) fU 
null registers and null bits -
These are registers and bits where no logic is implemented. Writes to them are ignored, and reads from ~ 
~~~ ~ 
sequence acceptor a.. 
The sequence acceptor accepts inputs from the T011-0 pins and link delay register and decodes them to I-
determine which state is being returned from direct and retimed links. 0 
link delay register :::l 
The link delay register uses the mode-source signal from the generator to produce a delayed-mode- Q 
source signal for the sequence acceptor. It models the delay in a direct or retimed link. 0 
sequence generator ~ 
The sequence generator generates outputs on the TOO and TMS5-0 pins and to the link delay register to a.. 
control the target state. 

passing zero 
A counter passes zero when it is operated at the all-zeroes value. Its value changes to all ones (if it 
decrements) or is updated (if it reloads). Other actions may also occur. 

recirculate data 
Data that was previously received from the target and is sent back by the shifter-FIFO. 

overwrite data 
Data sent to the target from the write buffer to replace data previously received from the target. 

operation 

clock 
The timing of most of the 'ACT8990 functions is synchronous to the clock signal (TCKI). This signal is 
output on the test clock output (TCKO) to provide a Signal that has undergone delays due to output 
buffers similar to those of the target interface outputs. TCKO may also be set to one, zero, or the high
impedance state by the clock format, clock data, and clock off bits in the control3 register. 

reset 
The two methods of initializing the 'ACT8990 are hardware reset and software reset. The reset timing is 
detailed in Figure 2. 

Asserting the active-low TRST input causes a hardware reset that initializes the output and bidirectional 
pins: 

-OATA15-0, INT, ROY, and TMS5-2/EVENT 3-0 take on the high-impedance state. 
- TOO and TMS1-0 output the logic high level. 
- TCKO outputs the clock. 

The effects of TRST on OATA15-0, INT, ROY and EVENT3-0 are immediate and asynchronous to the 
clock, while its effects on TMS1-0, TOO and TCKO are synchronous, occurring a few periods after TRST 
goes low. This means that during the initial power-on reset by TRST, these four Signals are undefined for 
a few clock periods but, during later assertions of TRST, the changes on these pins are synchronous. 

Taking TRST high causes hardware reset to end and software reset to begin. Note that if TOFF and 
TRST are both asserted, then all output and bidirectional pins are in the high-impedance state. 
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A software reset occurs automatically after the hardware reset ends or when a RESET command is 
written to the minor command register. It initializes all internal logic as well as the output and bidirectional 
pins synchronously to the clock: 

- The INT and ROY pins output the logic high level, . 
- The TMS5-2 and EVENT3-0 pins take on the high-impedance state. 
- The TOO and TMS1-0 pins output the logic high level. 
- The TCKO pin outputs the clock. 
- The major commands become dead. 
- The data buffers and shifter-FIFO are emptied. 
-Counter1, counter20 and counter21 bits are all set to zero. 
- The host interface register bits are all set to zero. 

Hardware reset requires up to 5 clock periods after TRST is taken high. Software reset requires up to 8 
clock periods after TRST is taken high or up to 8.5 clock periods after the rising edge of WR. 

\-10nsmln-/ 

---------~~~',' ---------------OATA15-0 ~ 
, 
:4 5 cp + X ns max .: , 

INT ____________ ~ ____ J>~:-~-----~f.~--------------

R~ __________ ~:--...J>~;----------~l, L 
,Xnsrnox, 
,4 ~, 

, 
_---8 cp+X ns max--_.' 

TMS5-2/EVENT3-0 , ),1---: -----

11-12 

-----------------'~x-n-s-m~ax : 
,4, ., 

_ _ ---------.If:, TMS1-0, TOO ! : 
'X ' :_ ns max .. : 

"cp" Is the clock period. 
"X" Is a value to be determined. 

FIGURE 2. RESET TIMING DIAGRAM 
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SN54ACT8990, SN74ACT8990 
TEST BUS CONTROLLERS 
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LLI 

The 'ACT8990 is constructed internally from six logic blocks, thirty-eight liD buffers, and separate 16-bit -> 
read-data and write-data buses, This is summarized in the functional block diagram, LLI 
host Interface a: 
The host interface is constructed from the host block shown in Figure 3. The host block is the host- a.. 
interface data-transfer and control logic. It also holds the hardware and software reset logic. Its four I
sections are: 

- The data bus logic: transfers data between the data bus pins and the independent internal 16-bit read g 
and write data buses. 

- The address and access logic: operates during accesses by the host. It synchronizes the host signals 00 
to the clock, selects the registers to be accessed and controls the data bus logic and asserts ROY a: 
during the recovery time. 

- The interrupt logic: asserts the INT pin based on the interrupt flag and enable signals. a.. 
- The reset logic: generates asynchronous and synchronous reset control signals in response to the 

assertion of the TRST pin or writing RESET commands. 

Interrupt 
nags 

Interrupt 
Enables 

Synchronous 
Software Re.et 

Asynchronous 
Hardware Re.et 

Internal 
CIOGk 

Reset 
Command 

Interrupt 
Logic 

Clock 
and 

R •• et 
Logic 

One Host Block 

Target Interface Pins 

FIGURE 3. HOST INTERFACE 
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Interrupts via the host interface 
The • ACT8990 asserts INT to make an interrupt request to the host when matching flag status bits and 
enable control bits are set. The flags are set by the 'ACT8990 when specific events occur. They are set or 
cleared by the host, either individually by SET or CLEAR commands or all at once by a RESET command. 
The enable bits are used by the host to select which flags may generate interrupt requests. 

accesses via the host Interface 
The host asserts WR or FID to write or read registers via the host interface. The host interface logic is 
designed so that the assertion of WR and RD can be asynchronous to the clock. The write and read 
timing is detailed in Figures 4 and 5. 

WR is the strobe for the DATA15-0 and ADRS4-0 pins, which are sampled on its rising edge. Their 
setup and hold times are relative to this edge. The sampled address and data are synchronous to the 
clock and used to load the selected register. 

RD is the output enable for the DATA15-0 pins. The setup and hold times for RD and ADRS4-0 are 
relative to the time at which the host samples DATA15-0. 

RDY is asserted during the recovery time following the rising edge of RD or WR. 

recovery time 
The host must not access registers during the recovery time in which RDY is asserted. This occurs when 
internal control signals are generated that require several clock periods to become synchronous to the 
clock and complete their operations. The recovery time rules are: 

- Writes are ignored while a write is completing and reads give invalid data while a write to the same 
address is completing. This requires up to 3.5 clock periods from the rising edge of WR to its next 
rising edge or to the falling edge of RD. 

- Reads from the status and capture registers give invalid data while a minor command is completing. 
This requires up to 4.5 clock periods from the rising edge of WR to the falling edge of RD. 

- Reads from the read buffer register give invalid data while a previous read is completing. This requires 
up to 4.5 clock periods from the riSing edge of RD to its next falling edge. 

- Writes are ignored and reads give invalid data during a software reset initiated by a RESET command. 
This requires up to 8.5 clock periods from the rising edge of WR to its next rising edge or to the falling 
edge of RD .. 

- Writes are ignored and reads give invalid data during hardware and software resets initiated by 
asserting TRST. This requires up to 6.5 clock periods from the rising edge of TRST to the rising edge 
of WR or the falling edge of RD. 

These rules may be met: 
- Explicitly by the host software spacing accesses or polling RDY. 
-Implicitly by the host hardware using RDY to delay later accesses until the recovery time is ended. 

RDY is asserted asynchronously when TRST is taken high or on the riSing edge of RD or WR, then later 
negated after a rising edge of the clock. 
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Register recovery time is 3.5 cp + 30 ns max. 
Minor command recovery time is 4.5 cp + 30 ns max. 
Software reset recovery time is 8.5 cp + 30 ns max. 
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The 'ACT8990 has five address inputs (ADRS4-0) to select anyone of the twenty-four 16-bit registers. 
When ADRS4-0 has values 00000-10111, the host is able to access a register via DATA15-0. When 
ADRS4-0 has values 11000-11111, then writes are ignored and all zeroes are read. 

The 24 registers are listed in Table 3. For the convenience of the host, functions are partitioned as control 
and status, then arranged on byte boundaries to minimize the register space. Some register bits contain 
functions used only during manufacturing test. 

The design of null registers and null bits is such that writing to them has no effect and reading from them 
obtains all zeroes. 

control and status functions 
The host configures the 'ACT8990 by writing to the control and update registers before, during, or after 
commands. These registers can be freely accessed by the host as their bits are not altered by the 
'ACT8990. 

The host examines the 'ACT8990 by reading the status and capture registers. Before reading them, the 
host must first write an OPERATE2 command to capture information in the status and capture registers. 
These register bits then indicate the 'ACT8990 state at the time of the command. The reason for this is 
that the reading of these registers is asynchronous to the changes in the 'ACT8990 Internal flags and 
signals which occur every clock period. Thus the flags and signals cannot be read directly. The 
OPERATE2 command logic captures the values of the flags and signals in the clock period in which it 
executes. 
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-------------------------------------~ register set (continued) iU 
minor commands -
Minor commands are begun by the host when it writes to the minor command register. They instruct the > 
controller to perform some functions within itself. These commands require only a few clock periods and Wa: 
the ROY pin is asserted while they are alive. The minor commands are as follows: a. 

- The CLEARO/1 and SETO/1 commands modify selected interrupt flags. 
- The OPERATEO/1 commands affect the operation of major commands. 
- The OPERATE2 command operates functions related to the status registers and counters. 
- The RESET command resets selected functions or the entire' ACT8990. 

t
O 
~ 
C 

major commands 0 
Major commands are selected by the value in the major command register. They instruct the controller to a: 
perform operations on the target(s). They are begun by the host when an OPERATEO/1 command is a. 
written to the minor command register or, if the major command is the EXECUTE command, it may be 
begun by an event detection. The major commands may require many clock periods. They affect the 
awake and alive status bits (status1 register bits 14 and 15). When they finish, the finish flag (statusO 
register bit 15) is set and an interrupt may occur. 

The STATE command controls the target state without performing any other explicit action. It can change 
the state from its current stable state to any stable state. It is used to implement: 

- Exiting and entering the Test-Logic-Reset state. 
- Additional state changes between other EXECUTE and SCAN commands. 
- Context switches between parallel targets. 
- Context switches between the data and control paths of a fanout expander. 

The EXECUTE command makes the target execute instructions that have been shifted into it. It uses the 
Run-Test/Idle state. The instructions may be executed for up to 232 clock periods. They can be executed 
for a fixed time or until an event occurs. Their execute times may also be benchmarked. 

The SCAN command circulates data among targets and transfers data between the 'ACT8990 and 
targets. It uses the Shift-IR or Shift-DR states. The data may be up to 232 bits long. During these 
operations, the read and write buffers can each hold up to two 16-bit words of data at a time. 

counter1 
This synchronous 32-bit counter is used to count the number of execute states sent by EXECUTE 
commands and data bits shifted by SCAN commands. It is configured by the bits in the control8 register 
and can be used independently of the commands. 

The counter1 update registers and the capture registers load and store this counter. The host writes initial 
values to the update registers and reads current and final values from the capture registers. Reset fills 
counter1 and its update and capture registers with zeroes. 

Counter1 can be loaded from the update register: 
-By an OPERATE2 command, usually before EXECUTE and SCAN commands. 
- When it passes zero, if the counter1 reload control bit is set. 

Counter1 can be stored to the capture registers by an OPERATE2 command, usually during and after 
EXECUTE and SCAN commands. 
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Counter1 is operated: 
- By an OPERATE2 command. 
- By a SCAN command sending scan states. 
- As decided by the counter1 operate control bits: 

-Not at all. 
. - When sending execute states during an EXECUTE command. 

- Throughout an EXECUTE command. 
- When a selected event detector detects an event on an EVENT pin directly or via counter20/21. 
- When a low level occurs on a selected EVENT pin. 
- When a high level occurs on a selected EVENT pin. 

The effects of counter1 when passing zero are: 
- SCAN commands are ended. The counter1 scan flag is sent and an interrupt may occur. 
- EXECUTE commands are either not affected, suspended or ended as decided by the counter1 pause 

and end control bits. The counter1 execute flag is set and an interrupt may occur. 
-If neither a SCAN nor EXECUTE command is alive, the counter1 execute flag is set and an interrupt 

may occur. 

When an EXECUTE or SCAN command ends or aborts, the difference between the initial value written to 
the counter1 update registers and final value read from the capture registers is the number of execute 
states sent or data bits shifted. A later command may complete the actions of this command if the 
counter is not loaded again. 

data buffers and shifter-FIFO 
The target's data and instruction registers are operated on as a number of modules each containing a 
string of data. These strings are accessed with one or more SCAN commands that operate the data 
buffer and shifter-FIFO functions of the 'ACT8990. The data buffers and shifter-FIFO are configured by 
the values of the bits in the control4 register. These functions are shown in Figure 9. 

On the host interface, these strings are handled as parallel data by the data buffers. On the target 
interface, the strings are handled as serial data by the shifter-FIFO. The data buffers and shifter-FIFO are 
loaded and stored by the transfer functions that are described in the next section. 

The write buffer is accessed via the write buffer register. It is used by the SCAN commands to pass data 
to TOO. The read buffer is accessed via the read buffer register. It is used by the SCAN commands to 
store data from TOI via the shifter-FIFO. Reset empties the data buffers. 

The data buffers can each hold up to two 16-bit words of data. Their status is indicated by the write empty 
inverted, read full, write OK inverted and read OK status bits. These data buffers and their status bits are 
operational at all times. Thus, the write buffer can be written to before a SCAN command begins and the 
read buffer can be read from after a SCAN command finishes. 

When the write buffer1-0 control bits are 00, 01, or 10, the write buffer is unused. This reduces writes on 
the host interface as the send data is not taken from the buffer. Instead, send data is either all zeroes, all 
ones, or recirculate data (data received from the target by the shifter-FIFO). Options 00 and 01 provide an 
efficient way of sending the BYPASS and EXTEST instructions. Option 10 provides an efficient way of 
bypassing strings that are of no interest. In option 11, the write buffer holds data that the host writes. 

On the target interface, the target data and instruction registers are in series with the shifter-FIFO. The 
shifter-FIFO is an extra module containing a null string. This module is positioned such that SCAN 
commands operate on it first before the target strings. An extra SCAN command may bypass this null 
string by recirculating it before other SCAN commands access all the strings. Reset fills the shifter-FIFO 
and its null string with ones. These features of, the architecture are shown in Figure 6. 
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The shifter-FIFO provides serial-to-parallel conversion and compensates for the delay that occurs to -> 
returned data when a retimed link connects the 'ACT8990 and targets. If allows SCAN commands to scan 
continuously without sleeping even though there is a delay between the sending of data bits on TOO and LLI 
the return of matching data bits on TDI. The length of the shifter-FIFO sets the upper limit on the length a:: 
of the retimed links for continuous scanning. The shifter-FIFO can be configured as 16 or 32 bits long by a. 
the serial length control bit. I-

rl Instruction Register ~}J-
III TOO 

Boundary Scan Register ~ U e-
X 

c.; Bypass Register Y 
TDI 

rl Instruction Register ~}J-
III TOO 

'--f--*-I Boundary Scan Register r- U f-
TDI X 
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I Read Buffers I 
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TOI I Write Trans:r Functions I ~=: X 
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Target 
Device 

)
1149.1 
Target 
Device 

) 
Test Bus 
Controller 

FIGURE 6. SCAN PATH OF THE TEST BUS CONTROLLER AND TARGET(S) 

transfer functions 

The strings of data in the Shifter-FIFO, the target data and instruction registers may represent arithmetic 
quantities. In this case, the format of the strings may be interpreted as LSB first (least Significant bit 
nearest TOO) or MSB first (most significant bit nearest TOO). These features of the architecture are 
shown in Figure 7. 

The transfer functions convert data between the two serial formats used by the target data and instruction 
registers and the one parallel format used by the host. They are configured by the values of the bits in the 
control4 register. Physically, the transfer functions manipulate the bits in strings as they are passed from 
the serial-FIFO to the read buffer and from the write buffer to TOO. These functions are shown in Figures 
6 and 9. 
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In the data buffers, bits 15 and 0 always represent the most and least significant bits in the word, 
respectively. The data buffers may hold whole words of 16 bits or partial words of less than 16 bits. When 
the read buffer holds a partial word, the upper bits that are not part of it are zero. When the write buffer 
holds a partial word, the upper bits that are not part of it are ignored. 

The transfer format control bit (bit 11 of the control4 register) configures the transfer functions for 
operation with LSB-first or MSB-first strings: 

- LSB-first format strings are passed between the host and target least significant word and bit first. Bit 
o of whole and partial words in the data buffers is sent and received first. The last word passed 
through the data buffers may be a partial word if the string is not a word multiple. In the target, the bit 
nearest TDO is considered the least-significant bit. 

- MSB-first format strings are passed between the host and target most significant word and bit first. Bit 
15 of whole words and a lower bit of partial words in the data buffers is sent and received first. The 
first word passed through the data buffers may be a partial word if the string is not a word multiple. In 
the target, the bit nearest TDO is considered the most-significant bit. 

The value of the transfer format bit has no direct effect on data in the data buffers or shifter-FIFO. It only 
affects the formatting of data when it is loaded or stored. If different modules in the target contain data in 
different formats. they can be accessed by separate SCAN commands and the transfer format switched 
between commands. 
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-------------------------------------~ target interface iU 
The target interface is constructed from the sequencer block and the event block shown in Figures 8 -> 
through 10. They are detailed below: LLI 
The sequencer block is the target interface state machine. It is used by the major commands and has four a:: 
sections: a. 

- The requested state logic uses signals from the command blocks (command decode logic and major I-
command state machines) to request that the sequence generator hold or change its state. 0 

- The sequence generator is directed by the requested state logic to generate sequences on TMS5-0, ~ 
output data on TOO, and generate the target interface state3-0 status bits on status2 register. . C 

- The link delay logic generates a delayed-mode source for use by the sequence acceptor, from the 0 
mode source in the sequence generator, that matches the returned signals from the link delay logic. a:: 

- The sequence acceptor accepts data in source (015) and delayed mode source (OMS) signals and a. 
uses them to decide what state is being returned. It inputs data from the T011-0 input to the serial 
block (shifter-FIFO) (Figure 9). It indicates to the command block (Figure 10) (command state 
machines, counter control and status logic, and serial control and status logic) when temporary, scan, 
and execute states are being returned. 

The event block (Figure 11) is used by the EXECUTE commands. It has three sections: 
- The four event detectors are used for synchronization, masking, edge, and level detection logic for the 

EVENT pins and counter20/21. They output event detect flags for the command block (Figure 10) 
(command state machines and status logic). 

- The event counter logic is the counter2 update registers (counter20 and counter21) and their control 
logic. 

- The event input! output logic turns the output buffers on or off and outputs a value based on the 
countrol5 register event on and event data control bits. It inputs values to the status1 register event 
level status bits. 
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"loiS" Is the mode source signal. 
"OMS" Is the delayed-mode source signal. 
"DOS" Is the data-out source signal. 
"DIS" Is the data-In source signal. 

FIGURE 8. SEQUENCE BLOCK 
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control functions 
The control logic for the majority of the commands included in the 'ACT8990 is in the command and 
counter blocks (Figure 10). The command block has six sections: 

11-26 

- The command decode logic holds the major command opcodes while the commands are executed. It 
also selects which state machine to activate. 

- The major command state machines are state machines for the STATE, EXECUTE and SCAN 
commands. 
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control functions (continued) ;: 
- The minor command logic generates control signals based on minor commands. !:!:! 
- The counter control and status logic outputs control signals and inputs status signals for the counter > 

block. UJ 
- The serial control and status logic outputs control signals and inputs status signals for the serial block £1:0.. 

(Figure 9). 
- The status logic consists of the interrupt flags and status2-0 registers. I-

The counter block is the counter used by the major commands. It has three sections: g 
- The counter1 logic consists of the counter1 update registers, counter1, and the capture registers. C 

Signals from the command block (counter control and status logic) update and operate this counter 0 
during SCAN and EXECUTE commands. 

- The LSB counter logic is two internal 4-bit counters that track the count of the least-significant bits of ~ 
data sent and received during SCAN commands. 

- The outstanding bit counter is an internal 6-bit counter that tracks the difference in the number of bits 
sent and returned during SCAN commands and temporary states sent and returned during STATE and 
EXECUTE commands. 

data transfer functions 

The data transfer logic for the SCAN command is in the serial block (see Figure 9). The serial block 
consists of the data buffers, shifter-FIFO, and transfer functions required by the SCAN commands. It has 
three sections: 

- The data buffers are the read and write buffers that are each 16-bits wide and two levels deep. They 
are used to read recirculate data and write overwrite data during SCAN commands. 

- The shifter-FIFO is a 16/32 bit shifter and 16/32-to-1 multiplexer that operates as a shifter-FIFO to 
send recirculate data. 

- The transfer functions are a 16-to-1 multiplexer that provides the write transfer function and a partial 
barrel shifter and mask logic that provides the read transfer function. 

target Interface configuration 
The reset value of the target interface is the same whether the device is in IEEE Standard 1149.1 mode 
or TI internal manufacturing test mode. After reset, the control registers configure the 'ACT8990 for 
immediate operation via the TMS1-0 pins. Changes to register values to alter the configuration should be 
made before major commands are executed. The register bits of concern are: 

-If the machine format1-0 bits of the control3 register are 00, the target interface state machines are 
formatted for IEEE Standard 1149.1 operation. When 01, 10 or 11 they are configured for TI internal 
manufacturing test. 

-If the out format1-0 bits of the control3 register are 00, the target interface pins are formatted for 
IEEE Standard 1149.1 operation. When 01, 10 or 11 they are configured for TI internal manufacturing 
test. 

-If the mode format53, 42, 31 and 20 bits of the control3 register are 1, the matching TMS/EVENT pin 
outputs TMS signals. When 0, the pin inputs or outputs EVENT signals. 

target interface Internal signals 
The 'ACT8990 has several important internal signals (Figure 8) that are related to those output and input 
on the target interface pins: 

- The mode source is the test-mode-select signal that is generated internally and output on TMS5-0. 
- The delayed mode source is the delayed test-mode-select signal that is generated and accepted 

internally. 
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- The data out source is the test-data-out signal output on TOO or looped back to the data in source. 
- The data in source is the signal selected as the test-data-in signal. It is the data out source of the 

sequence generator or the TOl1 or TOIO pins. 

target interface pins 
The target interface timing is detailed in Figures 13 through 16. The target interface pins are as follows: 

- The TCKland TCKO pins input and outP!lt the test clock signal used by targets. 
- The TOO pin is the test-data-out signal used to send data to targets. 
- The T011-0 pins are test-data-in signals used to receive data from targets, 
- The TMS5-0 pins are test-mode-select signals used to control the target test logic. 
- The EVENT3-0 pins input and output extra signals. 
- The TOFF pin is the test-off signal that, when low, turns the target interface output buffers off. 
- The TRST pin is the test-reset signal that, when low, turns the host interface output buffers off and 

resets the 'ACT8990. 

TMS/EVENT pins 
The four TMS/EVENT pins are shared by the TMS5-2 outputs, the EVENT3-0 I/Os, and by counter20 
and counter21. The mode format53, -42, -31, and -20 control bits (control3 register bits 3-0) configure 
these pins as TMS or EVENT signals. 

When configured as TMS5-2 outputs, they can be turned off together by the mode off control bit 
(control3 register bit 6). They are used as TMS5-2 outputs controlled by the connect mode5-2 control 
bits (control2 register bits 5-2). 

When configured as EVENT3-0 inputs and outputs, they can be turned off together by the event off 
control bit (control3 register bit 7). They are used as: 

-General purpose I/O bits. Each input pin is readable from a status1 register bit. Each output buffer's 
data and the onloff condition is decided by the event data and the event on control bits in the 
control5 register. They can be used as inputs or push-pull, open-drain or open-source outputs. 

- Event detectors. Each EVENT input has an event detector controlled by eight control6 or control7 
register bits. They detect single synchronous or asynchronous events. 

- Event counters. Counter20 and counter21 can be configured to count asynchronous edges on EVENT 
inputs. Passing zero may be detected by the event detectors. 

target interface states 
The target interface has a set of states indicated by sequences on the TMS5-Q outputs. The current state 
of the target interface can be read from the target interface state3-0 bits in the status2 register. These 
states and sequences allow the' ACT8990 to control the target. 

The target interface has two state groups: 

11-28 

- Temporary states are those states that the target remains in for one clock period only, then goes to 
one of two other states depending on the value of TMS. 

- Stable states are those states that the target can remain in, or go to another state from, depending on 
the value of TMS. 
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The detection of events occurring on the EVENT pins is either done by the event detectors alone or by 
counter20 and counter21 in combination with the event detectors, 

event detectors 
The four event detectors are shown in Figure 11, Each is controlled by eight bits in the control7 and 
control8 registers and has an event detect interrupt flag. Each has a matching EVENT pin on which it can 
detect the following: 

- Synchronous events with a repetition rate less than once per 2 clock periods may be detected on the 
matching EVENT pin, 
- One followed by a zero (synchronous falling edge), 
-Zero followed by a one (synchronous rising edge), 
- Zero followed by a zero, 
- One followed by a one, 

- Asynchronous events with a repetition rate less than once per 3 clock periods may be detected on 
the matching EVENT pin, 
- Falling edge, 
- Rising edge, 

-Asynchronous events counted by counter20 and counter21, These counters are updated and 
operated in response to asynchronous levels and edges on any of the EVENT pins as configured by 
the control9 register, Many asynchronous events may be detected each clock period since counter 
updating and operation are not tied to the clock. 
- Counter20 passing zero, 
- Counter21 passing zero. 

Event detection is always masked when the EVENT pin is in the output mode. It may also be selectively 
masked, as decided by the detect mask control bits, (control6 register bits 5 and 13) when scan, pause, 
and the associated temporary states (capture, exit1, and exit2) are returned. 

When an event is detected, the following actions may occur: 
-Interrupt requests may be issued to the host by setting an event detect flag, 
- EXECUTE commands may be affected by setting the suspend, end, resume, or begin request status 

bits (status1 register bits 8-11), 
- Counter1 may be operated, 

event counters 
Counter20 and counter21 are asynchronous 16-bit counters as shown in Figure 11. They are configured 
by bits in the control9 register. They are used to count asynchronous events on the EVENT pins. 
Counter20 or counter21 passing zero may be detected by an event detector that can request an 
EXECUTE command to slJ6pend, end, resume, or begin. They can also be used independently of 
commands. 

The counter2 update registers are used to load the counters with initial values. These counters have no 
capture registers, so their values cannot be read by the host. Reset causes counter20, counter21 and 
their update registers to be filled with zeroes. 

Because these counters are asynchronous, changes in the values of the control9 register bits may create 
logical hazards that, in turn, cause spurious operation of the counters. This can be avoided by holding 
them in the update condition during configuration changes. The update inverted control bits are set to 
zero and the other bits are changed, then the update inverted bits are set to one, 
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The event counters are updated from the counter2 update registers as follows: -
- Both counters are loaded by an OPERA TE2 command before EXECUTE commands are begun. iij 
- Either counter20 only, or both counter20 and counter21, are loaded by an external update. This is a a:: 

selected level on an EVENT as configured by the external update enable, polarity and source1-0 0.. 
control bits. 

- When their individual update inverted control bits are zero. 
- By the 'ACT8990 if their individual reload control bits are set when the counter passes zero. 

... 
o 
:::» 

The event counters are incremented when a selected edge on an EVENT pin occurs, as configured by C 
their individual reload, operate and source1-0 control bits. Also, they are used as separate or tiered 16-bit 0 
counters or concatenated as one 32-bit counter as selected by the counter2 use1-0 control bits (control9 a:: 
register bits 10-9): 0.. 

- Separate use means events are counted as decided by the control9 register and OPERA TE2 
command bits. They are independent 16-bit counters (see Figure 17). 

- Tiered use is similar to separate use except that counter20 is held updated until the first time 
counter21 passes zero (see Figure 18). 

- Concatenated use means events are counted as decided by the control9 register and OPERA TE2 
command bits only. They are a single 32-bit counter (see Figure 19). 
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register listing 
ADRS4-0 

00000 
00001 
00010 
00011 
00100 
00101 
00110 
00111 
01000 
01001 
01010 
01011 
01100 
01101 
01110 
01111 
10000 
10001 
10010 
10011 
10100 
10101 
10110 
10111 

controlO register bits 
BIT 
0 
1 
2 
3 
4 
5 
6 
7 

8 
9 
10 
11 
12 
13 
14 
15 

REGISTER NAME 
ControlO 
Control1 
Control2 
Control3 
Control4 
Control5 
Control6 
Control7 
Control8 
Control9 

Minor Command 
Major Command 

Counterl UpdateD 
Counterl Updatel 
Counter2 UpdateD 
Counter2 Updatel 

StatusO 
Statusl 
Status2 
Status3 

CaptureD 
Capture1 

Read Buffer 
Write Buffer 

REGISTER USAGE 
Interrupt enable control 
Host and test control 

Target interface control 
Target interface control 
Target interface control 

Event output control 
Event detector control 
Event detector control 

Counter1 control 

SN54ACT8990, SN74ACT8990 
TEST BUS CONTROLLERS 
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ACCESSIBILITY 
Read-write 
Read-wrne 
Read-write 
Read-write 
Read-write 
Read-write 
Read-write 
Read-write 
Read-write 

Counter20/Counter21 control Read-write 
Minor commands Read-wrne 
Major commands Read-wrne 
Counterl update Read-write 
Counterl update Read-wrne 
Counter20 update Read-write 
Counter21 update Read-write 
Interrupt flag status Read-only 

Status capture Read-only 
Status capture Read-only 

Null Read-only 
Counter1 capture Read-only 
Counter1 capture Read-only 

Read buffer Read-only 
Write buffer Write-only 

DESCRIPTION 
EventO Detect Enable 
Evenl1 Detect Enable 
Event2 Detect Enable 
Evant3 Detect Enable 

Countar1 Execute Enable 
Counter1 Scan Enable 

Null 
Null 

Suspend Enable 
End Enable 

Resume Enable 
Begin Enable 

Buffer Error Enable 
Buffer Ready Enable 

Abort Enable 
Finish Enable 
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:B controlO register bit description 

o The controlO register is set by the host to configure the 'ACT8990 before a command is executed. The 
C bits are not altered by the device. The controlO register address (from ADRS4-ADRSO) is 00000. 

e: 
~ 

eventO detect enable 
The status of this bit detennines if an interrupt is asserted when the eventO detect flag is set. 
a No interrupt is asserted. 
1 An interrupt is asserted. 

event1 detect enable 
The status of this bit detennines if an interrupt is asserted when the event1 detect flag is set. 
a No interrupt is asserted. 
1 An interrupt is asserted. 

event2 detect enable 
The status of this bit determines if an interrupt is asserted when the event2 detect flag is set. 
a No interrupt is asserted. 
1 An interrupt is asserted. 

event3 detect enable 
The status of this bit determines if an interrupt is asserted when the event3 detect flag is set. 
a No interrupt is asserted. 
1 An interrupt is asserted. 

counter1 execute enable 
The status of this bit determines if an interrupt is asserted when the counter1 execute flag is set. 
a No interrupt is asserted. 
1 An interrupt is asserted. 

counter1 scan enable 
The status of this bit detennines if an interrupt is asserted when the counter1 scan flag is set. 
a No interrupt is asserted. 
1 An interrupt is asserted. 

suspend enable 
The status of this bit determines if an interrupt is asserted when the suspend flag is set. 
a No interrupt is asserted. 
1 An interrupt is asserted. 

end enable 
The status of this bit determines if an Interrupt is asserted when the end flag Is set. 
a No interrupt is asserted. 
1 An interrupt is asserted. 

resume enable 
The status of this bit determines if an interrupt is asserted when the resume flag is set. 
a No interrupt is asserted. 
1 An interrupt is asserted. 
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controlO register bit description (continued) 

begin enable 
The status of this bit determines if an interrupt is asserted when the begin flag is set. 
o No interrupt is asserted. 
1 An interrupt is asserted. 

buffer error enable 
The status of this bit determines if an interrupt is asserted when the buffer error flag is set. 
o No interrupt is asserted. 
1 An interrupt is asserted. 

buffer ready enable 
The status of this bit determines if an interrupt is asserted when the buffer ready flag is set. 
o No interrupt is asserted. 
1 An interrupt is asserted. 

abort enable 
The status of this bit determines if an interrupt is asserted when the abort flag is set. 
o No interrupt is asserted. 
1 An interrupt is asserted. 

finish enable 
The status of this bit determines if an interrupt is asserted when the finish flag is set. 
o No interrupt is asserted. 
1 An interrupt is asserted. 

control1 register bits 
BIT DESCRIPTION 
0 Observe EnableO 
1 Observe Eneble1 
2 Capture EnableO 
3 Capture Eneble1 
4 Unused 
5 Unused 
6 Unused 
7 Unused 
8 Serial Data Test 
9 Unk Delay Test 
10 Serial Buffer Test 
11 Counter Tes\ 
12 Flag Test 
13 Unused 
14 Unused 
15 Unused 

control1 register bit description 

The control1 register is set by the host to configure the 'ACT8990 before a command is executed. The 
bits are not altered by the device. The control1 register address (from ADRS4-ADRSO) is 00001. 

This register holds the control bits for the host interface and the manufacturing test functions. The bits in 
the upper byte must not be set when any major command is alive. 
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~ control1 register bit description (continued) 

o observe enableO 
C This bit enables the reading of the observe3-0 registers via the status3-0 register locations. The 
c: observe2-0 registers make key internal flip-flops observable for manufacturing test. The observe3 register o makes the design revision number observable for manufacturing test and normal operation. 
-t 0 Normal operation . 
." 1 Observe enabled. 

::rJ m 
< -m :e 

observe enable1 
This bit enables the reading of the observe5-4 registers via the capture1-0 register locations. These 
observe registers make the values of counter20 and counter21 observable for manufacturing test. 
o Normal operation. 
1 Observe enabled. 

capture enableO 
This bit enables continuous capturing of the status3-0 registers for normal operation and manufacturing 
test. 
o 
1 

Normal operation. 
Capture enabled. 

capture enable1 
This bit enables continuous capturing of the capture1-0 registers for normal operation and manufacturing 
test. 
o 
1 

Normal operation. 
Capture enabled. 

serial data test 
This bit configures the Shifter-FIFO, LSB counters, outstanding bit counter, and write and recirculate 
multiplexers for normal operation or manufacturing test. 
o Normal operation. 
1 Enable manufactUring test. 

link delay test 
This bit configures the link delay register for normal operation or manufacturing test. 
o Normal operation. 
1 Enable manufacturing test. 
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control1 register bit description (continued) 

serial buffer test 
This bit configures the write buffers, shifter-FIFO, read transfer functions, and read buffer 
manufacturing test. 

for :;: 
UJ 

o Normal operation, 
Enable manufacturing test. 

counter test 
This bit configures counter1 and counter20/21 for manufacturing test. 
o Normal operation, 
1 Enable manufacturing test. 

flag test 
This bit configures the interrupt- and the execute-command request flags for manufacturing test. 
o Normal operation, 
1 Enable manufacturing test. 

control2 register bits 
BIT 
0 

1 

2 

3 

4 

5 

6 
7 
8 
9 

10 

11 

12 

13 

14 

15 

DESCRIPTION 
Connect ModeO 

Connect Model 

Connect Mode2 

Connect Mode3 

Connect Mode4 

Connect Mode5 

Null 

Null 

Null 

Null 

Null 

Null 

Null 

Null 

Null 

Null 
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~ control2 register bit description 
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The control2 register is set by the host to configure the 'ACT8990 before a command is executed. The 
bits are not altered by the device. The control2 register address (from ADRS4-ADRSO) is 00010. 

connect modeO 
The status of this bit determines if TMSO is connected to the mode source. 
o The mode source is disconnected from TMSO, whose value remains constant. 
1 The mode source is connected to TMSO, whose value follows that of the mode source. 

connect mode1 
The status of this bit determines if TMS1 is connected to the mode source. 
o The mode source is disconnected from TMS1, whose value remains constant. 
1 The mode source is connected to TMS1, whose value follows that of the mode source. 

connect mode2 
The status of this bit determines if TMS2 is connected to the mode source. 
o The mode source is disconnected from TMS2, whose value remains constant. 
1 The mode source is connected to TMS2, whose value follows that of the mode source. 

connect mode3 
The status of this bit determines if TMS3 is connected to the mode source. 
o The mode source is disconnected from TMS3, whose value remains constant. 
1 The mode source is connected to TMS3, whose value follows that of the mode source. 

connect mode4 
The status of this bit determines if TMS4 is connected to the mode source. 
o The mode source is disconnected from TMS4, whose value remains constant. 
1 The mode source is connected to TMS4, whose value follows that of the mode source. 

connect mode5 
The status of this bit determines if TMS5 is connected to the mode source. 
o The mode source is disconnected from TMS5, whose value remains constant. 
1 The mode source is connected to TMS5, whose value follows that of the mode source. 
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control3 register bits 
BIT DESCRIPTION 
0 Mode Format20 

1 Mode Format31 

2 Mode Format42 

3 Mode Format53 

4 Clock Off 

5 Data Off 

6 Mode Off 

7 Event Off 

8 Out FormatO 

9 Out Format1 

10 Machine FormatO 

11 Machine Formatl 

12 Clock Data 

13 Clock Format 

14 Null 

15 Null 

control3 register bit description 

The control3 register is set by the host to configure the 'ACT8990 before a command is executed. The 
bits are not altered by the device. The control3 register address (from ADRS4-ADRSO) is 00011. 

This register holds the format control bits that select the target interface output signals and turns their 
output buffers off and on. The clock off bit has precedence over the clock data and format bits. The 
TCKO pin control logic is designed so that changes in the values of the clock off, data, and format bits 
cause hazard-free changes in the configuration of the TCKO pin. 

mode format20 
This bit configures the TMS2/EVENTO pin to be an EVENT input/output or a TMS output. 
o EVENT input/output. 
1 TMS output. 

mode format31 
This bit configures the TMS3/EVENT1 pin to be an EVENT input/output or a TMS output. 
o EVENT input/ output. 
1 TMS output. 

mode format42 
This bit configures the TMS4/EVENT2 pin to be an EVENT input/output or a TMS output. 
o EVENT input/ output. 
1 TMS output. 

mode format53 
This bit configures the TMS5/EVENT3 pin to be an EVENT input/output or a TMS output. 
o EVENT input/output. 
1 TMS output. 

The changes in the state of the output pins caused by the clock, data mode, and event off bits are clean; 
spurious signal values do not occur. 

clock off 
This bit turns the TCKO output on or off. 
o On. 
1 Off. 
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data off 
This bit turns the TOO output on or off, 
o On, 
1 Off, 

mode off 
This bit turns all pins operating as TMS ,Outputs on or off, 
o On, 
1 Off. 

event off 
This bit turns all pins operating as EVENT outputs on or off. 
o On. 
1 Off. 

out format1-0 
These bits decide the format of several target interface outputs. The effect on the TMS1-0 pins is: 
00 They output the TMS Signal for IEEE Standard 1149.1 operation. 
01 They output other signals for TI internal manufacturing test mode. 
10 They output other signals for TI internal manufacturing test mode. 
11 They output other signals for TI internal manufacturing test mode .. 

The effect on the TOO pin is: 
00 It outputs data in the Shift-DR and Shift-IR states, and outputs the logic high level in other 

states for IEEE Standard 1149.1 operation. 
01 It outputs data in the Shift-DR and Shift-IR states, and outputs the logic high level in other 

states for TI internal manufacturing test mode. 
10 It outputs data in the Shift-DR and Shi(t-IR states, and outputs the logic high level in other 

states for TI internal manufacturing test mode. 
11 It outputs data in the Shift-DR and Shift-IR states, and outputs the logic high level in other 

states for TI internal manufacturing test mode. . 

machine format1-0 
These bits decide the format of the sequencer block state machines. 
00 The sequencer block state machines state diagram is that of IEEE Standard 1149.1. 
01 The sequencer block state machines state diagram is that required by' TI internal 

manufacturing test mode. 
10 The sequencer block state machines state diagram is that required by TI internal 

manufacturing test mode. 
11 The sequencer block state machines state diagram is that required by TI internal 

manufacturing test mode. 

clock data 
This bit selects the output level on the TCKO pin when the clock format bit is one. 
o A constant zero is output. 
1 A constant one is ou~put. 

clock format 
This bit configures the TCKO pin to output either the clock or a logic level determined by the clock data 
bit. 
o 
1 
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The clock is output. 
A level is output. 
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control4 register bits 
BIT 

0 

1 

2 

3 

4 

5 
6 
7 

8 
9 
10 

11 

12 

13 

14 

15 

control4 register bit description 

DESCRIPTION 

Link DelayO 

Link Delayl 

Link Delay2 

Link DelayS 

Link Delay4 

Serial Lenglh 

Connect DataO 

Connect Data 1 

Write BufferO 

Write Bufferl 

Read Buffer 

Transfer Format 

In TimingO 

In Timingl 

Null 

Null 

SN54ACT8990, SN74ACT8990 
TEST BUS CONTROLLERS 
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The control4 register is set by the host to configure the 'ACT8990 before a command is executed, The 
bits are not altered by the device. The control4 register address (from ADRS4-ADRSO) is 00100. 

link delay 4-0 
These bits decide the length of the link delay register. The mode source is passed through the link delay 
register to generate a delayed-mode source which allows the 'ACT8990 internal functions to decode the 
TDI and EVENT signals. The length of the link delay register is set by the host to match the length of the 
direct or retimed link. If the link is direct, then these 5 bits are set to all zeroes. If the link is retimed, then 
these bits are set to a binary value equal to the number of clock cycles by which the mode source is to 
be delayed. 

serial length 
This bit configures the shifter-FIFO length as 16 or 32 bits. 
o 16 bits. 
1 32 bits. 

connect data 1-0 
These bits select the data-in source to be used as either the data-out source for loopback operation or 
one of the TD11-0 inputs. 
00-01 The data-out source is used as the data-in source and the TD11-0 inputs are ignored. The 

connect mode bits are ignored and the TMS outputs are disconnected from the mode source 
and hold their prior values. The link delay bits are ignored and the link delay register is 
bypassed, so a zero link delay is used. 

10 The TDIO input is the data-in source; the TDI1 input is ignored. 
11 The TDI1 input is the data-in source; the TDIO input is ignored. 

write buffer1-0 
This bit selects the write buffer option. Options 00 and 01 provide an efficient way of sending the BYPASS 
and EXTEST instructions. Option 10 provides an efficient way of bypassing strings that are of no interest. 
In option 11 the write buffer is used. 
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~ control4 register bit description (continued) o 00 Send zeroes, 
01 Send ones. g 10 Send recirculate data from the shifter-FIFO. n 11 Send overwrite data from the write buffer. 

-I read buffer 
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=e 

This bit selects the read buffer option. In option 1, the read buffer is used . 
o Ignore receive data. 
1 Read receive data into the read buffer. 

transfer format 
This bit selects the data format used by the transfer functions. 
o LSB-first format. 
1 MSB-first format. 

in timingO 
This bit configures the TD11-0 inputs to be sampled on the falling or rising edge of TCKI. Together with 
the use of TCKI or TCKO as the clock for the target devices, this simplifies the connections of the 
'ACT8990 to targets operating at high clock rates. 
o Rising edge. 
1 Falling edge. 

In timing1 
This bit configures the EVENT3-0 inputs to be sampled on the falling or rising edge of TCKI. Together 
with the use of TCKI or TCKO as the clock for the target devices, this simplifies the connections of the 
'ACT8990 to targets operating at high clock rates. 
o Rising edge. 
1 Falling edge. 

controlS register bits 
BIT DESCRIPTION 
0 EventO Data 

1 Event1 Data 

2 Evenl2Data 

3 EventS Data 

4 Null 
5 Null 
6 Null 
7 Null 
8 EventOOn 

9 Event1 On 

10 Even120n 

11 Even130n 

12 Null 
13 Null 
14 Null 
15 Null 

controlS register bit description 

The control5 register is set by the host to configure the 'ACT8990 before a command is executed. The 
bits are not altered by the device. The control5 register address (from ADRS4-ADRSO) is 00101. 
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This register holds the control bits for the four EVENT pin output buffers. 

evento data 
This bit determines the EVENTO value when the output buffer is on. 
o Zero. 
1 One. 

event1 data 
This bit detennines the EVENT1 value when the output buffer is on. 
o Zero. 
1 One. 

event2 data 
This bit detennines the EVENT2 value when the output buffer is on. 
o Zero. 
1 One. 

event3 data 
This bit determines the EVENT3 value when the output buffer is on. 
o Zero. 
1 One. 

eventOon 
This bit determines whether the EVENTO output buffer is off or on. 
o Off. 
1 On. 

event10n 
This bit detennines whether the EVENT1 output buffer is off or on. 
o Off. 
1 On. 

event2 on 
This bit determines whether the EVENT2 output buffer is off or on. 
o Off. 
1 On. 

event3 on 
This bit detennines whether the EVENT3 output buffer is off or on. 
o Off. 
1 On. 
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~ control6 register bits 
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BIT DESCRIPTION 
0 DetectO Suspend 
1 DetectOEnd 
2 DetectO Resume 
3 .DetectO Begin 
4 DetectO Sync 
5 DetectO Mask 
6 DetectO SelectO 
7 DetectO Select1 
8 Detect1 Suspend 
9 Detect1 End 
10 Detect1 Resume 
11 Detect1 Begin 
12 Detect1 Sync 

13 Detect1 Mask 
14 Detect1 SelectO 
15 Detect1 Select1 

control6 register bit description 

The control6 register is set by the host to configure the 'ACT8990 before a command is executed. The 
bits are not altered by the device. The control6 register address (from ADRS4-ADRSO) is 00110. 

No more than one bit in each group of suspend, end, resume, and begin bits should be set at any time. 
Such a configuration has no application, as it causes several conflicting request flags to be set when an 
event is detected. 

detectO suspend 
This bit determines whether event detection sets the suspend request flag and so may cause EXECUTE 
commands to suspend. 
o No. 
1 Yes. 

detectO end 
This bit determines whe~her event detection sets the end request flag and so may cause EXECUTE 
commands to end. 
o No. 
1 Yes. 

detectO resume 
This bit determines whether event detection sets the resume request flag and so may cause EXECUTE 
commands to resume. 
o No. 
1 Yes. 

detectO begin 
This bit determines whether event detection sets the begin request flag and so may cause EXECUTE 
commands to begin. 
o No. 
1 Yes. 

detectO sync 
This bit selects asynchronous or synchronous event detection. 
o Asynchronous. 
1 Synchronous. 
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3: control6 register bit description (continued) 
LLI 

detectO mask -
This bit determines whether event. detection is masked when scan, pause, and the associated temporary ii:i 
states Capture-DR, Exit1-DR, Exit2-DR, Capture-IR, Exit1-IR and Exit2-IR are returned. a: 
o Not masked. ft 

1 Masked. -

deteetO select1-0 
These bits select the event to be detected. 

If the detectO sync bit is zero: 
00 A falling edge on EVENTO. 
01 A rising edge on EVENTO. 
10 Counter20 passing zero. 
11 Counter21 passing zero. 

If the detectO sync bit is one: 
00 A one, then zero on EVENTO. 
01 A zero, then one on EVENTO. 
10 A zero, then zero on EVENTO. 
11 A one, then one on EVENTO. 

deteet1 suspend 
This bit determines whether event detection sets the suspend request flag and so may cause EXECUTE 
commands to suspend. 
o No. 
1 Yes. 

deteet1 end 
This bit determines whether event detection sets the end request flag and so may cause EXECUTE 
commands to end. 
o No. 
1 Yes. 

deteet1 resume 
This bit determines whether event detection sets the resume request flag and so may cause EXECUTE 
commands to resume. 
o No. 
1 Yes. 

deteet1 begin 
This bit determines whether event detection sets the begin request flag and so may cause EXECUTE 
commands to begin. 
o No. 
1 Yes. 

deteet1 sync 
This bit selects asynchronous or synchronous event detection. 
o Asynchronous. 
1 Synchronous. 

deteet1 mask 
This bit determines whether event detection is masked when scan, pause, and the associated temporary 
states Capture-DR, Exit1-DR, Exit2-DR, Capture-IR, Exit1-IR and Exit2-IR are returned. 
o Not masked. 
1 Masked. 
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~ control6 register bit description (continued) 

o detect1 select1-0 
C These bits select the event to be detected. 
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If the detect1 sync bit is zero: 
00 A falling edge on EVENT1. 
01 A rising edge on EVENT1. 
10 Counter20 passing zero. 
11 Counter21 passing zero. 

If the detect1 sync bit is one: 
00 A one, then zero on EVENT1. 
01 A zero, then one on EVENT1. 
10 A zero, then zero on EVENT1. 
11 A one, then one on EVENT1. 

control7 register bits 
BIT DESCRIPTION 

0 Detect2 Suspend 

1 Detect2 End 

2 Detect2 Resume 

3 Detect2 Begin 

4 Detect2 Sync 

5 Detect2 Mask 

6 Detect2 SelectO 

7 Detect2 Select1 

8 Detect3 Suspend 

9 Detect3 End 

10 Detect3 Resume 

11 Detect3 Begin 

12 Detect3 Sync 

13 Detect3 Mask 

14 Detect3 Selecto 

15 Detect3 Select1 

control7 register bit description 

The control? register is set by the host to configure the 'ACT8990 before a command is executed. The 
bits are not altered by the device. The control? register address (from ADRS4-ADRSO) is 00111. 

No more than one bit in each group of suspend, end, resume, and begin bits should be set at any time. 
Such a configuration has no application, as it causes several conflicting request flags to be set when an 
event is detected. 

detect2 suspend 
This bit determines whether event detection sets the suspend request flag and so may cause EXECUTE 
commands to suspend. 
o No. 
1 Yes. 

detect2 end 
This bit determines whether event detection sets the end request flag and so may cause EXECUTE 
. commands to end. 
o No. 
1 Yes. 
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detect2 resume -
This bit determines whether event detection sets the resume request flag and so may cause EXECUTE [i 
commands to resume, a: 
o ~ ft 

1 Yes. ... 

detect2 begin I-
This bit determines whether event detection sets the begin request flag and so may cause EXECUTE Q 
commands to begin. C 
o ~ 0 

Yes. 

detect2 sync 
This bit selects asynchronous or synchronous event detection. 
o Asynchronous. 

Synchronous. 

detect2 mask 
This bit determines whether event detection is masked when scan, pause, and the associated temporary 
states Capture-DR, Exit1-DR, Exit2-DR, Capture-IR, Exit1-IR and Exit2-IR are returned. 
o Not masked. 
1 Masked. 

detect2 select1-0 
These bits select the event to be detected. 

If the detect2 sync bit is zero: 
00 A falling edge on EVENT2. 
01 A rising edge on EVENT2. 
10 Counter20 passing zero 
11 Counter21 passing zero. 

If the detect2 sync bit is one: 
00 A one, then zero on EVENT2. 
01 A zero, then one on EVENT2. 
10 A zero, then zero on EVENT2. 
11 A one, then one on EVENT2. 

detect3 suspend 
This bit determines whether event detection sets the suspend request flag and so may cause EXECUTE 
commands to suspend. 
o No. 
1 Yes. 

detect3 end 
This bit determines whether event detection sets the end request flag and so may cause EXECUTE 
commands to end. 
o No. 

Yes. 

detect3 resume 
This bit determines whether event detection sets the resume request flag and so may cause EXECUTE 
commands to resume. 
o No. 

Yes. 
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~ control7 register bit description (continued) 

o detect3 begin 
C This bit determines whether event detection sets the begin request flag and so may cause EXECUTE 
c: commands to begin. o 0 No. 
-I 1 Yes. 
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detect3 sync 
This bit selects asynchronous or synchronous event detection. 
o Asynchronous. 
1 Synchronous. 

detect3 mask 
This bit determines whether event detection is masked when scan, pause, and the associated temporary 
states Capture-DR, Exit1-DR, Exit2-DR, Capture-IR, Exit1-IR and Exit2-IR are returned. 
o Not masked. 
1 Masked. 

detect3 select1-0 
These bits select the event to be detected. 

If the detect3 sync bit is zero: 
00 A falling edge on EVENT3. 
01 A rising edge on EVENT3. 
10 Counter20 passing zero 
11 Counter21 passing zero. 

If the detect3 sync bit is one: 
00 A one, then zero on EVENT3. 
01 A zero, then one on EVENT3. 
10 A zero, then zero on EVENT3. 
11 A one, then one on EVENT3. 

controlS register bits 
BIT DESCRIPTION 
0 Counterl Suspend 

1 Counterl End 

2 Counterl Reload 

3 Counterl OperateO 

4 Counterl Operatel 

5 Counterl Operate2 

6 Counter1 SourceO 

7 Counterl Sourcel 

8 Unused 

9 Unused 
10 Unused 

11 Unused 
12 Unused 

13 Unused 
14 Unused 
15 Unused 
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~ control8 register bit description 
LLI 

The controlS register is set by the host to configure the 'ACTS990 before a command is executed. The -> 
bits are not altered by the device. The controlS register address (from ADRS4-ADRSO) is 01000. LLI 
counter1 suspend a: 
This bit determines whether the counter passing zero sets the suspend request flag and so may cause Q. 
EXECUTE commands to suspend. 
o No. 
1 Yes. ~ 

::l 
counter1 end C 
This bit determines whether the counter passing zero sets the end request flag and so may cause 0 
EXECUTE commands to end. a: 
o ~ Q. 
1 Yes. 

counter1 reload 
This bit determines whether the counter is loaded from its update register or decremented to all ones 
when it passes zero. 
o It is decremented to the value of all ones. 
1 It is loaded from its update register. 

counter1 operate2-0 
These bits determine when the counter is operated. If based on an event detector or EVENT pin, the 
counter1 source1-0 bits select the particular pin. 

000 It is not operated at any time. 
001 It is not operated at any time. 
010 Whenever EXECUTE commands send execute states. 
011 Whenever EXECUTE commands are alive. 
100 By an event detector. 
101 By an event detector. 
110 Bya logic low level on an EVENT pin. 
111 By a logic high level on an EVENT pin. 

counter1 source1-0 
These bits determine which EVENT pin level or event detection operates the counter when selected by 
counter1 operate2-0. 

00 EVENTO or event detectorO. 
01 EVENT1 or event detector1. 
10 EVENT2 or event detector2. 
11 EVENT3 or event detector3. 
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BIT DESCRIPTION 
0 External update Polarity 
1 External Update SourceO 
2 Extemal Update Source1 
3 Counter20 Update Inverted 
4 Counter20 Reload 
5 Counter20 Operate 
6 Counter20 SourceO 
7 Counter20 Source1 
8 Extemal Update Enable 
9 Counter2 uaeO 
10 Counter2 Use1 
11 Counter21 Update Inverted 
12 Counter21 Reload 
13 Counter21 Operate 
14 Counter21 SourceO 
15 Counter21 Source1 

control9 register bit description 

The control9 register is set by the host to configure the • ACT8990 before a command is executed. The 
bits are not altered by the device, The control9 register address (from ADRS4-ADRSO) is 01001. 

external update polarity 
This bit determines whether logic low or high level on an EVENT pin ceuses the external updating. 
o Logic low. 
1 Logic high. 

external update 8ource1-0 
These bits determine which EVENT pin externally updates the counter. 
00 EVENTO is used. 
01 EVENT1 is used. 
10 EVENT2 is used. 
11 EVENT3 Is used. 

counter20 update Inverted 
This bit determines whether the counter is updated from its update register. 
o It is updated. 
1 It is not updated. 

counter20 reload 
This bit determines whether the counter is loaded from its update register or decremented to all ones 
when it passes zero. 
o It is decremented to the value of all ones. 
1 It is loaded from its update register. 

counter20 operate 
This bit determines when the counter is operated by an EVENT pin as selected by counter20 source1-0. 
o It is operated by falling edges. 
1 It is operated by rising edges. 
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control9 register bit description (continued) 

counter20 source1-0 
These bits determine which EVENT pin operates the counter. 
00 EVENTO is used, 
01 EVENT1 is used. 
10 EVENT2 is used. 
11 EVENT3 is used. 
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ti external update enable 
This bit determines whether the counters may be 
asynchronously by an EVENT pin. 

externally updated from their update registers 5 
o They may not be updated asynchronously. 
1 They may be updated asynchronously. 

counter2 use1-0 
These bits determine whether counter20 and counter21 are used as separate or tiered 16-bit counters or 
concatenated as one 32-bit counter. 
00 or 01 Separate counters. 
10 Tiered counters. 
11 Concatenated counters. 

These bits also decide if counter20 only or both counter20 and counter21 may be updated 
asynchronously by a signal on an event pin. 
00 Only counter20 may be externally updated. 
01, 10, or 
11 Both counter20 and counter21 may be externally updated. 

counter21 update Inverted 
This bit determines whether the counter is updated from its update register. 
o It is updated. 
1 It is not updated. 

counter21 reload 
This bit determines whether the counter is loaded from its update register or decremented to all ones 
when it passes zero. 
o It is decremented to the value of all ones. 
1 It is loaded from its update register. 

counter21 operate 
This bit determines when the counter is operated by an EVENT pin as selected by counter21 source1-0. 
o It is operated by falling edges. 
1 It is operated by rising edges. 

counter21 source1-0 
These bits determine which EVENT pin operates the counter. 
00 EVENTO is used. 
01 EVENT1 is used. 
10 EVENT2 is used. 
11 EVENT3 is used. 

TEXAS • 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75266 11-55 

o 
a: 
11. 



SN54ACT8990, SN74ACT8990 
TEST BUS CONTROLLERS 

03610. JULY 1990-TI0288 

~ minor command register bits 

o 
C 
c: 
o 
-I 
"U 
::D 
rn :s 
rn :e 

BIT DESCRIPTION 

0 Minor OpcodeO 
1 Minor Opcode1 
2 Minor Opcode2 
3 Minor Opcode3 
4 Minor Opcode4 
5 Minor Opcode5 
6 Minor Opcode6 
7 Minor Opcode7 
8 Null 
9 Null 
10 Null 
11 Null 
12 MinorOpcode12 
13 MinorOpcode13 
14 Minor Opcode14 
15 MinorOpcode15 

minor command register bit description 

The minor command register is set by the host to select a particular minor command to be executed and 
to direct its operations while it is alive. The bits are not altered by the device. The minor command 
register address (from AORS4-AORSO) is 01010. 

The act of writing to the minor command register causes the selected minor command to begin. 

The minor commands require only a few clock periods to complete their operations. during which the ROY 
pin is asserted. They do not affect the awake and alive status bits during their operations. They do not 
affect the finish interrupt flag when they finish. 

Note that the operateO/1 minor commands are used to begin the major command selected by the value 
of the major command register. 

minor opcode7-0 
The minor opcode7-0 bits specify options for the command. 

minor opcode15-12 
The minor opcode15-12 bits select the minor command: 
0000 Select a CLEARO command. 
0001 Select a CLEAR1 command. 
0010 Select a SETO command. 
0011 Select a SET1 command. 
0100 Select an OPERATEO command. 
0101 Select an OPERATE1 command. 
0110 Select an OPERATE2 command. 
0111 Select a RESET command. 
1XXX No effect. 
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3= minor command register bit description (continued)-
W 

CLEARO --
This command is used to selectively clear the interrupt flags in the lower byte (bits 7-0) of the statusO ~ 
register. a: 
The CLEARO command is selected by minor opcode15-12 bits = 0000. D. 
The minor opcode7-0 bits specify options for the command. If a bit is zero, then the specified option is I-
not selected. 0 
7 U~~ ~ 
6 U~~ C 
5 Clear the interrupt flag in bit 5. 0 
4 Clear the interrupt flag in bit 4. a: 
3 Clear the interrupt flag in bit 3. D. 
2 Clear the interrupt flag in bit 2. 
1 Clear the interrupt flag in bit 1. 
o Clear the interrupt flag in bit O. 

CLEAR 1 
This command is used to selectively clear the interrupt flags in the upper byte (bits 15-8) of the statusO 
register. 

The CLEAR1 command is selected by minor opcode15-12 bits = 0001. 

The minor opcode7-0 bits specify options for the command. If a bit is zero, then the specified option is 
not selected. 
7 Clear the interrupt flag in bit 15. 
6 Clear the interrupt flag in bit 14. 
5 Clear the interrupt flag in bit 13. 
4 Clear the interrupt flag in bit 12. 
3 Clear the interrupt flag in bit 11. 
2 Clear the interrupt flag in bit 10. 
1 Clear the interrupt flag in bit 9. 
o Clear the interrupt flag in bit 8. 

SETO 
This command is used to selectively set the interrupt flags in the lower byte (bits 7-0) of the statusO 
register. 

The SETO command is selected by minor opcode15-12 bits = 0010. 

The minor opcode7-0 bits specify options for the command. If a bit is zero, then the specified option is 
not selected. 
7 Unused. 
6 Unused. 
5 Set the interrupt flag in bit 5. 
4 Set the interrupt flag in bit 4. 
3 Set the interrupt flag in bit 3. 
2 Set the interrupt flag in bit 2. 
1 Set the interrupt flag in bit 1. 
o Set the interrupt flag in bit o. 
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~ minor command register bit description (continued) 

o SET1 
C This command is used to selectively set the interrupt flags in the upper byte (bits 15-8) of the statusO 
c: register. 

~ The SET1 command is selected by minor opcode15-12 bits = 0011. 

"tJ 
::rJ 
rn 
< -rn 
=e 

The minor opcode7-0 bits specify options for the command. If a bit is zero, then the specified option is 
not selected. 
7 Set the interrupt flag in bit 15. 
6 Set the interrupt flag in bit 14. 
5 Set the interrupt flag in bit 13. 
4 Set the interrupt flag in bit 12. 
3 Set the interrupt flag in bit 11. 
2 Set the interrupt flag in bit 10. 
1 Set the interrupt flag in bit 9. 
o Set the interrupt flag in bit 8. 

OPERATEO 
This command is used to: 

-Begin STATE, SCAN, or EXECUTE commands. 
- Abort SCAN or EXECUTE commands. 
- Enable EXECUTE commands to begin (usually from an EVENT pin). 

This command is also used to selectively clear the request flags (observable in the status1 register) used 
by EXECUTE commands. The similar OPERATE1 command is used to selectively set them. These flags 
affect the EXECUTE command in the following ways: 

- Request it to begin or end. 
- Request an awake command to resume. 
- Request an asleep command to resume. 

When the command acknowledges the request, the request flag is cleared and a matching 
acknowledge-interrupt flag is set. The affected command will alter the awake and alive status bits and set 
the appropriate finish, abort, suspend, end, resume, or begin interrupt flag when it responds. 

The OPERATEO command is selected by minor opcode15-12 bits = 0100. 

The minor opcode7-0 bits specify options for the command. If a bit is zero, then the specified option is 
not selected. 
7 Begin a STATE, SCAN or EXECUTE command. 
6 Abort a SCAN or EXECUTE command. 
5 Enable an EXECUTE command to begin. 
4 Unused. 
3 Clear the EXECUTE command begin-request flag. 
2 Clear the EXECUTE command resume-request flag. 
1 Clear the EXECUTE command end-request flag. 
o Clear the EXECUTE command suspend-request flag. 

OPERATE 1 
This command is used to: 

-Begin STATE, SCAN, or EXECUTE commands. 
- Abort SCAN or EXECUTE commands. 
- Enable EXECUTE commands to begin (usually from an EVENT pin). 
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-------------------------------------~ minor command register bit description (continued) i:i 
This command is also used to selectively set the request flags (observable in the status1 register) used by -> 
EXECUTE commands. The similar OPERATEO command is used to selectively clear them. These flags LLI 
affect the EXECUTE command in the following ways: a: 

- Request it to begin or end. D. 
- Request an awake command to suspend. 
- Request an asleep command to resume. t; 

When the command acknowledges the request, the request flag is cleared and a matching:::) 
acknowledge-interrupt flag is set. The affected command will alter the awake and alive status bits and set C 
the appropriate finish, abort, suspend, end, resume, or begin interrupt flag when it responds. 0 
The OPERATE1 command is selected by minor opcode15-12 bits = 0101. a: 
The minor opcode7-0 bits specify options for the command. If a bit is zero, then the specified option is D. 
not selected. 
7 Begin a STATE, SCAN or EXECUTE command. 
6 Abort a SCAN or EXECUTE command. 
5 Enable an EXECUTE command to begin. 
4 Unused. 
3 Set the EXECUTE command begin-request flag. 
2 Set the EXECUTE command resume-request flag. 
1 Set the EXECUTE command end-request flag. 
o Set the EXECUTE command suspend-request flag. 

OPERATE2 
The OPERATE2 cornmand is used to operate various functions. 

The OPERATE2 command is selected by minor opcode15-12 bits = 0110. 

The minor opcode7-0 bits specify options for the command. If a bit is zero, then the specified option is 
not selected. 
7 Unused. 
6 Capture status2, status1 and statusO. 
5 Update counter21. 
4 Update counter20. 
3 Unused. 
2 Capture counter1. 
1 Operate counter1. 
o Update counter1. 

RESET 
This command is used to software-reset either selected functions or the entire 'ACTB990. 

The RESET command is selected by minor opcode15-12 bits = 0111. 
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~ minor command register bit description (continued) 

o 
C 
c: o .... 
"'U :a 
rn 
S 
rn 

The minor opcode7-0 bits specify options for the command. If a bit is zero. then the specified option is 
not selected. 
7 Unused. 
6 Unused. 
5 Unused . 
4 Unused. 
3 Reset the request flag. 
2 Reset the data buffers. 
1 Reset the interrupt flags. 
o Software reset the entire' ACT8990. 

:e major command register bits 
BIT DESCRIPTION 
0 Major OpcodeO 

1 Major Opcode1 

2 Major Opcode2 

3 Major Opcode3 

4 Major Opcode4 

5 Major Opcode5 

6 Major Opcode6 

7 Major Opcode7 

8 Major Opcode8 

9 Null 

10 Null 

11 Null 
12 Major Opcode12 

13 MajorOpcode13 

14 Major Opcode14 

15 Major Opcode15 

major command register bit description 

The major command register is set by the host to select a particular major command to be executed and 
to direct its operations while it is alive. The bits are not altered by the device. The major command 
register address (from AORS4-AORSO) is 01011. 

The act of writing an OPERATEO/1 minor command with bit 7 set. causes the selected major command 
to begin. 

The major commands may require many clock periods to complete their operations. during which the 
awake and alive status bits are affected. When they finish, the finish interrupt flag is set. The major 
commands do not assert the ROY pin. 

Note that the major command register should not be written to while a major command is alive. 

major opcode8-0 
The major opcode8-0 bits specify options for the command. 
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major opcode15-12 
The major opcode15-12 bits select the major command: 
0000 No effect. 

SN54ACT8990, SN74ACT8990 
TEST BUS CONTROLLERS 

T1028S-D361 0, JULY 1990 

3= 
UI 

> UI 
a: 

target to execute an A. 
0001 Select a STATE command to change the target-interface state. 
0010 Select an EXECUTE command to cause the IEEE Standard 1149.1 

0011 

01XX 
1 XXX 

instruction. 
Select a SCAN command to scan data and instructions between the IEEE Standard 1149.1 
target and the 'ACT8990. 
No effect. 
No effect. 

~ o 
:::) 
c o 

Major commands cause the 'ACT8990 to interface with its IEEE Standard 1149.1 
three major commands: STATE, EXECUTE, and SCAN. 

target(s). There are a: 

STATE 
The STATE command is used to change the state of the target interface and target(s) from their current 
state to the state selected by the major opcode2-0 bits. 

During the STATE command no action other than the state change occurs: 
- The event detectors and counters are ignored. 
-Counter1 is ignored and not operated, even if the Run-Testlldle state is entered. 
- The data buffers are ignored and not loaded from or stored to, even if the Shift-DR or Shift-IR states are 

entered. 
- The shifter-FIFO is ignored and not operated, even if the Shift-DR or Shift-IR states are entered. 

The command (see Figure 20) has two operating states that can be used together with the major 
opcode2-0 bits by the Sequencer block to select which IEEE Standard 1149,1 state the target interface 
and target(s) should be held in or moved to. The states are: 
- Dead: the command is either finished or not yet begun. 
- End: the Sequencer block is moving the target interface to the state selected by the major opcode2-0 

bits. 

If the current state and selected state are different, the state change (see Figure 1) uses the follOwing 
rules: 
-If the current state is Test-Logic-Reset, then the change occurs first through the stable Run-Testlldle 

state, then via temporary states only. 
-If the current state is not Test-Logic-Reset, then the change occurs via temporary states only. 

If the current state and selected state are the same, the state change (see Figure 1) uses the following 
rules: 
-If major opcode2 is 0 (the state is Test-Logic-Reset or Run-Testlldle), then no change occurs. 
-If major opcode2 is 1 (the state is Shift-DR, Shift-IR, Pause-DR or Pause-IR), then the change occurs via 

temporary states only through the matching update and capture states, returning to the same state. 

The STATE command can be begun only by OPERATEO/1 minor commands. Note that the EXECUTE 
command can be configured to behave like the ST ATE command by going directly to its end state after it 
begins, the difference being that the EXECUTE command can be begun by a signal on an EVENT pin via 
the event detectors and counters. 
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:B maJor command register bit description (continued) 

o The STATE command is selected by major opcode15-12 bits = 0001. The major opcode11-4 bits are Ignored. 

Cc; The major opcode2-0 bits select the end state (the state of the target after the command ends). 
000 Test-Logie-Reset. 9 001 Test-Logie-Reset. 

--. 010 Run-Test/Idle. 
" 011 Run-Test/Idle. 
::rJ 100 Shift-DR. 
m 101 Shift-IR. < 110 Pause-DR. m 111 Pause-IR. 

::e 
The host requests the 
STATE command to 
bogln by writing the 
OPERATEO/l command. 

The command finishes 
and the finish-Interrupt 
flag Is set when the 
target interface and link 
are In the end state. 

FIGURE 20. STATE DIAGRAM OF THE STATE COMMAND 
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;: major command register bit description (continued) 
W 

EXECUTE --
The EXECUTE command is used to make the target(s) execute instructions (in the Run-Test/Idle state) ~ 
that have been shifted into their instruction register(s). a:: 
The command (see Figure 21) has four operating states (dead, execute, sleep and end) that are used a. 
together with the major opcode bits by the sequencer block to select which IEEE Standard 1149.1 state I
the target interface and target(s) should be held in or moved to. 0 
The combination of the command operating states and changes between these states caused by minor :::) 
commands, counter1, the event detectors, and counters allow the target(s) instructions to begin, suspend, C 
resume and end under host software or the 'ACT8990 hardware control. 0 
When the 'ACT8990 is configured for IEEE Standard 1149.1 target(s) (by setting the machine format1-0 a:: 
and output format1-0 control bits to zero), the command operating states are: a. 
- Dead: the command is either finished or not yet begun. 
-Execute: the target interface is in (or moving to) the Run-Test/Idle state in which IEEE Standard 1149.1 

target(s) execute their instruction(s). 
- Sleep: the target interface is in (or moving to) the Pause-DR or Pause-IR states (as selected by the 

major opcode3 bit) in which IEEE Standard 1149.1 target(s) may not execute their instruction(s). 
- End: the command is about to finish and the sequencer block is moving the target interface to a state 

selected by the major opcode2-0 bits. 

The command state may be changed by: 
-Host software: the OPERATEO/1 minor commands may set and clear flags to request the command to 

begin, suspend, resume or end. 
-Host software: the OPERATEO/1 minor commands may request the command to abort. 
- The EXECUTE command itself: its major opcode4 bit may be set to automatically suspend itself every 

time it enters the execute state. 
- The event detectors and counters: they may set flags to request the command to begin, suspend, 

resume or end. 
- Counter1: it may set flags to request the command to suspend or end. 

The command is suspended by an EVENT pin via an event detector, by an OPERATEO/1 command, or 
by counter1 passing zero. The executing command goes to the sleep state selected by the major 
opcode3 bit in which it does not operate counter1. 
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;;B major command register bit description (continued) 

o 
C 
c: o 
-I 
"0 :a 
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The command is ended by an EVENT pin via an event detector, by an OPEAATEO/1 command, or by 
counter1 passing zero. The executing or sleeping command goes to the end state selected by the major 
opcode2-0 bits and finishes. End requests have priority over suspend or resume requests. 

The command is resumed by an EVENT pin via an event detector or by an OPEAATEO/1 command. The 
sleeping command goes to the execute state selected by the major opcode3 bit in which it may operate 
counter1. 

The command is begun by an EVENT pin via an event detector or by an OPERATEO/1 command. The 
dead command goes to the end, sleep or execute state selected by the major opcode7-6 bits. Attempts 
to set the begin-request flag are ignored until they are enabled by OPERATEO/1 commands. 

The command is aborted by an OPERATEO/1 command. The executing or sleeping command goes to the 
sleep state selected by the major opcode3 bit and finishes. Abort requests have priority over suspend or 
resume requests. 

The alive status bit is asserted when the command begins and negated when it finishes. The awake 
status bit is one (the command is awake) when the target interface is moving to or already in the execute 
or end states. The awake status bit is zero (the command is asleep) when the target interface is moving 
to or already in the sleep state. 

This command allows only one contiguous block of execute states to be outstanding in the retimed link. If 
the command is asleep and a resume request occurs, the device will not respond until the link is empty of 
execute states. If the command is asleep or executing and an end or abort request occurs, the device 
responds immediately. 

The command finishes when the link is empty of execute and temporary states and holds only the end or 
sleep state. It then sets the finish flag (and possibly the abort flag). 

The EXECUTE command is selected by major opcode15-12 bits = 0010. 

The major opcode11-9 bits are ignored. 

The major opcode8 bit selects suspend and resume options. 
o The command clears only the respective suspend or resume requests when it suspends or 

resumes. 
The command clears both suspend and resume requests when it either suspends or 
resumes. 

The major opcode7-6 bits select the begin options. 
00 or 01 The command goes directly to the end state when it begins. It is similar to a STATE 

command but may be begun by EVENT pins. 
10 The command goes directly to the sleep state when it begins. 
11 The command goes directly to the execute state when it begins. 

The major opcode5-4 bits select suspend, end, and abort options. 
00 The command pauses or ends when counter1 passes zero. 
01 The command pauses or ends when counter1 passes zero. 
10 The command does not use counter1 and ends after a single execute state is sent. 
11 The command does not use counter1 and aborts after a single execute state is sent. 

The major opcode3 bit selects the execute and sleep states for IEEE Standard 1149.1 operation if 
machine format1-0 bits are 00. If machine format1-0 bits are 01, 10, or 11, then other states are 
selected for TI internal manufacturing test mode. 
o Use Run-Test/Idle and Pause-DR states. 
1 Use Run-Test/Idle and Pause-IR states. 
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major command register bit description (continued) 

The major opcode2-0 bits selects the end state. 
000 Test-Logic-Reset. 
001 Test-Logic-Reset. 
010 Run-Test/Idle. 
011 Run-Test/Idle. 
100 Shift-DR. 
101 Shift-IR. 
110 Pause-DR. 
111 Pause-IR. 

Finish If the hOet 
requests abort and 
pause state reached 
by the target Interface 
and link. 

Sot 
finish 
Interrupt 
flag. 

Suspend request 
and not end 
request or 
abort request. 

The host or an 
EVENT pin requests 
the EXECUTE 
command to bogln. 

Finish If the end 
state reached by the 
target Interlace and link. 

End request 
and not 
abort request. 

NOTES: I. The begin, end, suspend, and resume requests are caused by either the host 
writing OPERATED/I commands, by the detection and counting of e.ents on 
e.ent pin., or by counterl passing zoro. 

2. Counter1 passing zero can cous. pause or end requests. 

3. When the command begin., the target Interface goes to the execute, pause, 
or end state. as selected by major opcode5-4. 

FIGURE 21. STATE DIAGRAM OF THE EXECUTE COMMAND 
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~ major command register bit description (continued) 

o SCAN 
C The SCAN command is used to scan instructions and data On the Shift-IR or Shift-DR states) between the c: 'ACT8990 parallel write and read buffers and the target(s) serial instruction or data registers. 

~ 
" lJ m 
< -m 
=e 

The command (see Figure 22) has four operating states (dead, scan, sleep and end) that are used 
together with the major opcode bits by the sequencer block to select which IEEE Standard 1149.1 state 
the target interface and target(s) should be held in or moved to. 

The combination of the command operating states and changes between these states allow the 
command to perform all low-level scan functions. The host functions are limited to the following: 1) before 
the command begins, selecting the number of bits to be scanned by loading the value into counter1 and 
2) during the command, capturing the write and read buffer status in status2 register and appropriately 
loading data to the write buffer or storing data from the read buffer. 

When the 'ACT8990 is configured for IEEE Standard 1149.1 target(s) (by setting the machine format1-0 
and output format1-0 control bits to zero), the SCAN command operating states are: 
- Dead: the command is either finished or not yet begun. 
-Scan: the target interface is in (or moving to) the Shift-DR or Shift-IR state (as selected by the major 

opcode3 bit) in which the' ACT8990 will scan data between itself and the target(s). 
-Sleep: the target interface is in (or moving to) the Pause-DR or Pause-IR state (as selected by the major 

opcode3 bit) in which the' ACT8990 will not scan data between itself and the target(s). 
- End: the command is about to finish and the sequencer block is moving the target interface to a state 

selected by the major opcode2-0 bits. 

The command state may be changed by: 
-Host software: the OPERATEO/1 minor commands may request the command to abort. 
- The Write Buffer: the command suspends and resumes the scanning of data (by entering its sleep and 

scan states) depending on the availability of data in the write buffer. 
- The Read Buffer: the command suspends the resumes the scanning of data (by entering its sleep and 

scan states) depending on the availability of space in the read buffer. 
- Counter1: the command ends (by entering its end state) when counter1 passes zero and the correct 

number of bits have been scanned. 
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-------------------------------------~ major command register bit description (continued) ~ 

The target registers are treated as a number of modules each containing a string of data. Each string is -> 
accessed with one or more SCAN commands. The string length is defined as one plus the value of the UJ 
counter1 register, giving a range of one to 232 bits per SCAN command. The command ends when 
counter1 passes zero, decrements to all ones, and all data bits are sent. The command then goes to the 5F 
end state and finishes. ... 

The SCAN command may be aborted by an OPERATEO/1 command. It responds in either the scan or the "'0 
sleep states when on a word boundary by going to the sleep state and finishing. ::» 
The alive status bit is asserted when the command begins and negated when it finishes. The awake C 
status bit is one (the command is awake) when the target interface is moving to or already in the scan or 0 
end states. The awake status bit is zero (the command is asleep) when the target interface is moving to a: 
or already in the sleep state. a. 
The SCAN command does not allow the number of outstanding data bits to exceed the shifter-FIFO 
length as selected by the serial length control bit. 

The command finishes when the link is empty of scan and temporary states and holds only the stable end 
or sleep state. It then sets the finish flag (and possibly the abort flag). 

The SCAN command is selected by major opcode15-12 bits = 0011. 

The major opcode11-6 bits are ignored. 

The major opcode5-4 bits select the suspend. end. and abort options. 
00 The command ends when counter1 passes zero. 
01 The command ends when counter1 passes zero and suspends after all bits are sent. 
10 The command does not use counter1 and ends after a single bit is sent. 
11 The command does not use counter1 and aborts after a single bit is sent. 

The major opcode3 bit selects the scan and sleep states. 
o Use Shift-DR and Pause-DR states. 

Use Shift-IR and Pause-IR states. 

The major opcode2-0 bits select the end state. 
000 Test-Logie-Reset. 
001 Test-Logic-Reset. 
010 Run-Test/Idle. 
011 Run-Test/Idle. 
100 Shift-DR. 
101 Shift-IR. 
110 Pause-DR. 
111 Pause-I R. 
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Finish If the host 
requests abort and 
pause state reached 
and the link Is empty of data. 

Set 
finish 
Interrupt 
flog, 

FInish If the end 
state reached and the 
link Is empty of data. 

The data buffers 
request suspend 
or the host 
requests abort. 

The data buffers 
1--------""'1--...... 1 request resume 

The host 
requests the 
SCAN command 
to begin. 

and the host does 
not request abort. 

All data sent 
and counted 
posses zero. 

NOTES: 1. The data buffers request suspend If read Is full and write Is empty. 
2. The data buffers request resume If read Is not full and write Is not empty. 
3. The command Is begun and aborted by the host writing OPERATEO/1 commands. 

FIGURE 22. STATE DIAGRAM OF THE SCAN COMMAND 
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-------------------------------------~ counter1 updateO, counter1 update1 register bits G:i 
DESCRIPTION 

BIT COUNTER1UPDATEO COUNTER1 UPDATE1 
0 Counter1 UpdateO Counter1 Update16 
1 Counter1 Update1 Counter1 Update17 

2 Counter1 Update2 Counter1 Update18 

3 Counter1 Update3 Counter1 Update19 
4 Counter1 Update4 Counter1 Update20 
5 Counter1 UpdateS Counter1 Update21 

6 Counter1 Update6 Counter1 Update22 
7 Counter1 Update 7 Counter1 Update23 

8 Counter1 Update8 Counter1 Update24 

9 Counter1 Update9 Counter1 Update25 
10 Counter1 Update10 Counter1 Update26 

11 Counter1 Update11 Counter1 Update27 
12 Counter1 Update12 Counter1 Update28 

13 Counter1 Update13 Counter1 Update29 
14 Counter1 Update14 Counter1 Update30 

15 Counter1 Update15 Counter1 Update31 

counter1 update1-0 registers bit description 

The counterl updatel-0 registers are set by the host to configure the 'ACT8990 before a command is 
executed. The bits are not altered by the device. The counterl updateO register address (from ADRS4-
ADRSO) is 01100. The counterl updatel register address (from ADRS4-ADRSO) is 01101. 

Counterl update registers load the 32-bit counter used in major commands. Registers 0 and 1 are the 
least and most significant words. Bits 0 and 15 are the least and most significant bits of each register. 
Reset causes the counterl update register bits to be reset to all zeroes. Counterl is usually loaded before 
major commands begin. It is also reloaded from these registers when it passes zero during EXECUTE 
commands if the counter control bits are appropriately set. 

These registers are loaded to the counter by the OPERATE2 command. 
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BIT 
DESCRIPTION 

COUNTER2 UPDATEO COUNTER2 UPDATE 1 
0 Counter2 UpdateO Counter2 Update16 
1 Counter2 Updatel Counter2 Update17 
2 Counter2 Update2 Counter2 Update18 
3 Counter2 Update3 Counter2 Update19 
4 Counter2 Update4 Counter2 Update20 
5 Counter2 Update5 Counter2 Update21 
6 Counter2 UpdateS Counter2 Update22 
7 Counter2 Update7 Counter2 Update23 
8 Counter2 Update8 Counter2 Update24 
9 Counter2 Update9 Counter2 Update25 
10 Counter2 Update10 Counter2 Update26 
11 Counter2 Updatel1 Counter2 Update27 
12 Counter2 Update12 Counter2 Update28 
13 Counter2 Update13 Counter2 Update29 
14 Counter2 Update14 Counter2 Update30 
15 Counter2 Update15 Counter2 Update31 

counter2 update1-0 registers bit description 

The counter2 update1-0 registers are set by the host to configure the 'ACT8990 before a command is 
executed. The bits are not altered by the device. The counter2 updateO register address (from ADRS4-
ADRSO) is 01110. The counter2 update1 register address (from ADRS4-ADRSO) is 01111. 

Counter2 update registers load counter20 and counter21. When concatenated, registers 0 and 1 are the 
least and most significant words. Bits 0 and 15 are the least and most significant bits of each register. 
Reset causes the counter2 update register bits to be reset to all zeroes. Counter20/21 are usually loaded 
before major commands begin. They are also reloaded from these registers when they pass zero or as 
decided by an EVENT pin (external update) if the counter control bits are appropriately se1. 

These registers are loaded to the counter by the OPERATE2 command and when the counter20 and 
counter21 update inverted control bits are zero. 
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statusO register bits 
BIT 
0 
1 
2 
3 
4 
5 
6 
7 

S 
9 
10 
11 
12 
13 
14 
15 

statusO register bit description 

DESCRIPTION 
EventO Detect 
Evenl1 Detect 
Evenl2 Detect 
EventS Detect 

Counter1 Execute 
Counter1 Scan 

Null 
Null 

Suspend Acknowledge 
End Acknowledge 

Resume Acknowledge 
Begin Acknowtedge 

Buffer Error 
Buffer Ready 

Abort 
Finish 

SN54ACT8990, SN74ACT8990 
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The host may only read the statusO register. It is used to examine the 'ACT8990 during and after 
commands. The bits are altered by the device when an OPERATE2 command occurs. The statusO 
register address (ADRS4-ADRSO) is 10000. 

This register holds the interrupt flag bits that indicate a specific status condition that has occurred in the 
device. If the matching interrupt-enable bit in the controlO register is set, then the INT pin will be asserted. 
The interrupt flags are selectively cleared and set by the CLEARO/1 and SETO/1 commands. 

These bits are loaded from the interrupt flags by an OPERATE2 command. 

eventO detect 
This flag indicates if an event has been detected by event detectorO. 
o No. 
1 Yes. 

event1 detect 
This flag indicates if an event has been detected by event detector1. 
o No. 
1 Yes. 

event2 detect 
This flag indicates if an event has been detected by event detector2. 
o No. 
1 Yes. 

eventS detect 
This flag indicates if an event has been detected by event detectorS. 
o No. 
1 Yes. 
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~ statusO register bit description (continued) 

o 
C 
c: 
~ 
"'a :a 
rn 
< -rn :e 

counter1 execute 
This flag indicates if counter1 
EXECUTE command. 
o No. 
1 Yes. 

counter1 scan 

has passed zero, as configured by the controlS register, usually for an 

This flag indicates if counter1 has passed zero during a SCAN command. 
o No. 
1 Yes. 

suspend acknowledge 
This flag indicates if an EXECUTE command has responded to a suspend request. 
o No. 
1 Yes. 

end acknowledge 
This flag indicates if an EXECUTE command has responded to an end request. 
o No. 
1 Yes. 

resume acknowledge 
This flag indicates if an EXECUTE command has responded to a resume request. 
o No. 
1 Yes. 

begin acknowledge 
This flag Indicates If an EXECUTE command has responded to a begin request. 
o No. 
1 Yes. 

buffer error 
This bit indicates if a buffer error has occurred (i.e., an over-write or under-read to the write and read 
buffers). 
o No. 
1 Yes. 

buffer ready 
This bit indicates if the data buffers are ready for reading. This occurs when: 

-Only the write buffer is used and becomes empty. 
- Only the read buffer is used and becomes full. 
- Both are used, where the write buffer becomes empty and the read buffer becomes full. 

o No. 
1 Yes. 

abort 
This flag indicates if a major command has aborted. 
o No. 
1 Yes. 

finish 
This flag indicates if a major command has finished. 
o No. 
1 Yes. 
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status 1 register bits 
BIT 
0 

1 

2 

3 

4 

5 

6 
7 
8 
9 

10 

11 

12 

13 

14 

15 

status1 register bit description 

DESCRIPTION 

EventO Level 

Event1 Level 

Event2 Level 

Event3 Level 

Null 

Null 

Null 

Null 

Suspend Request 

End Request 

Resume Request 

Begin Request 

Null 

Null 

Awake 

Alive 

SN54ACT8990, SN74ACT8990 
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TI021l8-03610. JULY 1990 

The host may only read the status1 register. It is used to examine the 'ACTB990 during and after 
commands. The bits are altered by the device when an OPERATE2 command occurs. The status1 
register address (ADRS4-ADRSO) is 10001. 

These bits are loaded from the internal status signals by an OPERATE2 command. 

eventO level 
This flag indicates the level of this pin. 
o Low. 
1 High. 

event1 level 
This flag indicates the level of this pin. 
o Low. 
1 High. 

event2 level 
This flag indicates the level of this pin. 
o Low. 

High. 

event3 level 
This flag indicates the level of this pin. 
o Low. 
1 High. 
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;g status1 register bit description (continued) 

o 
C 
c: o 
-I 

suspend request 
This flag indicates if an EXECUTE command has been requested to suspend. 
o No. 
1 Yes. 

end request 
This flag indicates if an EXECUTE command has been requested to end. 
o No. 
1 Yes. 

resume request 
This flag indicates if an EXECUTE command has been requested to resume. 
o No. 
1 Yes. 

begin request 
This flag indicates if an EXECUTE command has been requested to begin. 
o No. 
1 Yes. 

awake 
This status bit indicates the state of major commands. 
'0 A major command is alive and asleep, or none are alive. 
1 A major command is alive and awake, or ending. 

The target-interface send functions are moving towards or already in the execute or scan state when 
awake during EXECUTE or SCAN commands. The target-interface send functions are moving towards or 
already in the end state selected by major opcode2-0 when ending during STATE, EXECUTE or SCAN 
commands. 

alive 
This status bit indicates the state of major commands. 
o No command is alive. 
1 A major command is alive. 
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-------------------------------------~ status2 register bits ~ 
BIT DESCRIPTION 
0 Target Interface StateO 

1 Target Interface State1 

2 Target Interface State2 

3 Target Interface State3 

4 Null 

5 Null 

6 Null 

7 Null 

8 Write OK Inverted 

9 Write Empty Inverted 

10 Null 

11 Null 

12 Read OK 
13 Read Full 

14 Null 

15 Null 

status2 register bit description 

The host may only read the status2 register. It is used to examine the 'ACT8990 during and after 
commands. The bits are altered by the device when an OPERATE2 command occurs. The status2 
register address (ADRS4-ADRSO) is 10010. 

These bits are loaded from the internal status signals by an OPERA TE2 command. 

target interface state2-0 
These bits indicate which stable state the target interface is sending. 
000 Test-Logic-Reset. 
001 Test-Logic-Reset. 
010 Run-Test/Idle. 
011 Run-Test/Idle. 
100 Shift-DR. 
101 Shift-IR. 
110 Pause-DR. 
111 Pause-IR. 

target interface state3 
This bits indicates if the target interface is sending a stable state or a temporary state. 
o The target is in the stable state indicated by bits 2-0. 
1 The target interface is in a temporary state and bits 2-0 are all zeroes. 

write OK Inverted 
This bit indicates the status of the write buffer at all times. It is active if at least one word of the buffer is 
empty. 
o 
1 

At least one word of the serial write buffer is empty. 
The serial write buffer is full. 
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~ status2 r.glster bit description (contlnu.d) 

o write empty Inverted 
C This bits indicates the status of the write buffer at all times. If the buffer is empty, two words may be 
c: written into it. o 0 The serial write buffer is empty. 
-t 1 The serial write buffer is not empty. 

"'0 
::a m 
< -rn 
=E 

read OK 
This bit indicates the status of the read buffer at all times. When active, at least one word is full and may 
be read. 
o 
1 

read full 

The serial read buffer is empty. 
At least one word of the serial read buffer is full. 

The status of this bit indicates the condition of the serial read buffer at all times. 
o At least one word of the serial read buffer is empty. 
1 Both words of the serial read buffer are full. 

status3 register bits 
BIT DESCRIPTION 

0 Null 
1 Null 

2 Null 

3 Null 

4 Null 

5 Null 
6 Null 
7 Null 

8 Null 

9 Null 

10 Null 

11 Null 

12 Null 
13 Null 

14 Null 

15 Null 

status3 register bit description 

The status3 register address (ADRS4-ADRSO) is 10011. 

All bits in this register are null; writes have no effect and reads obtain zeroes. 
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captureO, capture 1 register bits 

BIT 
CAPTURED 

0 CaptureO 

1 Cepturel 

2 Capture2 

3 Cepture3 

4 Capture4 

5 Capture5 

6 Capture6 

? Capture? 

S CaptureS 

9 Cepture9 

10 Cepturel0 

11 Capturell 

12 Capture12 

13 Cepture13 

14 Capture14 

15 Capture15 

capture1-0 registers bit description 

DESCRIPTION 

SN54ACT8990, SN74ACT8990 
TEST BUS CONTROLLERS 

T10288-0361 0, JULY 1990 

CAPTURE1 
Capture16 

Capturel? 

Capture18 

Capture19 

Cepture20 

Capture21 

Cepture22 

Capture23 

Capture24 

Capture25 

Cepture26 

Capture2? 

Cepture28 

Cepture29 

Cepture30 

Capture31 

The host may only read the capture1-0 registers. They are used to examine the 'ACT8990 during and 
after commands. The bits are altered by the device when an OPERATE2 command occurs. The captureO 
register address (ADRS4-ADRSO) is 10100. The capture1 register address (ADRS4-ADRSO) is 10101. 

These registers hold the value of counter1. They are loaded from counter1 by an OPERATE2 command 
or when the capture enable1 bit is set. 

capture15-0 
The captureO register stores the current value of the counter1 least significant word. Bits 0 and 15 are the 
least and most significant bits, respectively. Reset causes this register to reset to all zeroes. 

capture31-16 
The capture1 register stores the current value of the counter1 most significant word. Bits 16 and 31 are 
the least and most significant bits, respectively. Reset causes this register to be reset to all zeroes. 
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~---------------------------------------------------::z:J read buffer register bits 

o 
C 
C o 
-I 
~ 
::z:J 
rn 
< -rn :e 

BIT DESCRIPTION 
0 Read BufferO 
1 Read Buffer1 
2 Read Buffer2 
3 Read BufferS 
4 Read Buffer4 
5 Read Buffer5 
6 Read BufferS 
7 Read Buffer7 
8 Read Buffer8 
9 Read Buffer9 
10 Read Buffer10 
11 Read Buffer11 
12 Read Buffer12 
13 Read Buffer13 
14 Read Buffer14 
15 Read Buffer15 

read buffer register bit description 

The host may only read this register. It is used to access the read buffer used by the SCAN commands. 
The read buffer register address (ADRS4-ADRSO) is 10110. 

read buffer15-0 
These bits are the most significant word of the two words that make up the read buffer. 

write buffer register bits 
BIT DESCRIPTION 
0 Write BufferO 
1 Write Buffer1 
2 Write Buffer2 
3 Write Buffer3 
4 Write Buffer4 
5 Write BufferS 
6 Write BufferS 
7 Write Buffer7 
8 Write BufferS 
9 Write Buffer9 
10 Write Buffer10 
11 Write Buffer11 
12 Write Buffer12 
13 Write Buffer13 
14 Write Buffer14 
15 Write Buffer15 

write buffer register bit description 

The host may only write to this register. It is used to access the write buffer used by the SCAN 
commands. The write buffer register address (ADRS4-ADRSO) is 10111. 

write buffer15-0 
These bits are the most significant word of the two words that make up the write buffer. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t ~ 
Supply voltage range, Vee .•....•................................................. -0.5 V to 7 V :> 
Input voltage range, VI (see Note 1) . .. .. . . . . . . . . .. . .. . .. . . . .. . . . . . . . . .. . . . - 0.5 V to Vec + 0.5 V UJ 
Output voltage range, Vo (see Note 1) .................................... - 0.5 V to Vee + 0.5 V a: 
Input clamp current, 11K (VI < 0 or VI > VCC) ............................................ ±20 mA a.. 
Output clamp current, 10K (VI < 0 or VI > Vee).......................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vee)· . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . ± 50 mA I
Continuous current through Vee or GND pin ..•...•......•...•.............•............ ± 200 mA 0 
Storage temperature range ...................................................... - 65·C to 150·e ::) 

t stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only C 
and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is 0 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. a: 

NOTE 1: The input and output voltage ratings may be exceeded ~ the input and output current ratings are observed. a.. 
recommended operating conditions 

SN54ACT8990 SN74ACT8990 
MIN NOM MAX MIN NOM 

Vee Supply voltage 4.5 5 5.5 4.5 

VIH High-level input voltage 2 2 

VIL Low·levellnput voltage 0.8 

VI Input voltage 0 Vee 0 

Vo Output voltage 0 VCC 0 

IOH High-level output current -8 

10L Low-level output current 8 
lit/liv Input transition rise or Iail rate 0 10 0 
TA Operating lree-air temperature 55 125 0 

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

5 
MAX 

5.5 

0.8 

Vee 
VCC 
-8 

8 
10 
70 

TEST CONDInONS 
TA = 25"C SN54ACT8990 SN74ACT8990 

PARAMETER Vee MIN TYP MAX 
10H - - 20 ItA 4.4 

VOH 
4.5 V 

10H = 8mA 3.7 
5.5 V 10H = - 20 ItA 5.4 

10L - 20 ItA 0.1 
VOL 4.5Vto5.5V 

10L = 8mA 0.5 
ADRS. 'Fill. WR, TCKI 5.5 V VI - Vee or GND ±1 

II VI- Vee ±1 
All others 5.5 V 

VI- GND -70 

TOO. TMS. INT,--RD~ 5.5 V Vo - VeeorGND ±10 

10Z Allotherst 
VO= Vee ±10 

5.5 V 
VO= GND -70 

lee 5.5 V VI - Vee or GND.10 - 0 
t For 110 porta. the parameter 10Z .ncludes the input leakage current 
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MIN MAX MIN MAX 
4.4 4.4 
3.7 3.7 
5.4 5.4 

0.1 0.1 
0.5 0.5 
±1 ±1 
±1 ±1 

±10 ±10 
±10 ±10 

450 450 

UNIT 

V 
V 
V 
V 
V 

mA 
mA 

nslY 
·C 

UNIT 

V 

V 

ItA 

ItA 

ItA 

ItA 

ItA 
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;g timing requirements over recommended operating free-air temperature range (see Note 2) 

o 
C 
c: 
o 
-I 
"U 
:JJ rn :s 
rn 
:E 

SN54ACT8990 SN74ACT8990 

MIN MAX MIN MAX 

fclock Clock frequency 

TCKI high or low 

TRSTlow 
tw Pulse duration 

WRlow 

EVENT3-0 high or low 

TDII -0 before TCKI j 

tsu Setup time EVENT3-0 before TCKI j 

ADRS4-0 and DATAIS-O before WR j 

TDII-O after TCKI j 

th Hold time EVENT3-0 after TCKI j 

ADRS4-0 and DATA15-0 afterWR j 

TRST high to RDY low 

tr Recovery time WR j to RDY low 

RD j to RDY low 

NOTE 2. Load CirCUit and voltage waveforms are shown In Section I. 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V 

FROM 
PARAMETER 

(INPUn 
fmax TCKI 

tPLZ 
TRST .j, 

tPHZ 

tPZL 
TRST .j, 

tPZH 

tpLZ 
TRST .j, 

tPHZ 

tpZL 
TRST .j, 

tPZH 
tpLZ 

RDj 
tPHZ 

tPZL 
RDj 

tpZH 

tPLZ 
fCKi.j, 

tPHZ 

tPZL 
TCKI.j, 

tPZH 

tPLZ 
TOFF.j, 

tPHZ 

tPZL 
TOFF.j, 

tpZH 

tpLZ 
TCKI.j, 

tPHZ 
tpZL 

TCKI.j, 
tpZH 

tPLZ 
TOFF.j, 

tPHZ 

tpZL 
TOFF.j, 

tPZH 
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TO 

(OUTPUn 

RDY, INT, DATAIS-O 

RDY, INT, DATAIS-O 

TMS/EVENT 

TMS/EVENT 

DATAIS-O 

DATAIS-O 

TCKO, TMS5-0, TDO 

TCKO, TMSS-O, TDO 

TCKO, TMS5-0, TDO 

TCKO, TMSS-O, TDO 

EVENT3-0 

EVENT3-0 

EVENT3-0 

EVENT3-0 
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MIN MAX MIN MAX 

UNIT 

MHz 

ns 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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switching characteristics over recommended operating free-alr temperature range, 
Vee = 5 V ± 0.5 V (continued) 

PARAMETER 
FROM 

(INPUT) 
tPLH 

'fRS'i'1' 
tpHL 
tPLH 'fRS'i' ,J.. 
tpLH 

ADRS4-O 
tPHL 
tpLH 

WF!1' 
tpHL 
tPLH 

m:i,J.. 
tpHL 
tpLH m:i1' 
tPHL RDV,J.. 

tPLH 
TCKI 

tPHL 
tpLH 

TCKI,J.. 
tPHL 
tPLH 

'fOFF1' 
tPHL 
tPLH 

TCKI,J.. 
tpHL 
tPLH 

rnFFl' 
tpHL 

TO 
(OUTPUT) 

im',RDY 

TOO, TMS1-0 

DATAI5-0 

RDV 

DATAI5-0 

ROY 
Ri5 

iNT 

TCKO, TMS5-0, TOO 

TCKO, TMS5-0, TOO 

EVENT3-0 

EVENT3-0 
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MIN MAX MIN MAX 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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APPLICATION INFORMATION :a g direct links 

c: A direct link is a connection between the 'ACT8990 and targets that does not delay the target interface o signals more than one clock period. Typically, it is pin to pin or uses TIL buffer devices. This method is 
'""I used when the output buffer delay plus external buffer and cable delays meet the required setup timing 

-a :a 
m :s 
m 
:e 

values. 

A direct link to a target is shown in Figure 23. The 'ACT8990 TOI, TOO, and TMS pins are connected to 
the TOO, TOI, and TMS pins of the target. The test clock is input and output on the TCKI and TCKO pins. 
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TMSO 

TOlD 
TCK 
TOO 

TMSI 

Target Devices 

r-------~~A~--------~ 

I 
VI 
::IE .... 

0 '" is 0 0 .... .... .... 

0 '" 0 0 0 .... .... .... 

I 
VI 
::IE .... 

Two Parallel Chains of Targets with Separate TMS Inputs 

Remote Target Devices 

~ Test Clock Source ( 
A , 

rr 

TCK 

TOlD 

TMSO 

TOil 

TMSI 

TOO 

'" I:! Locol 
Target 

S~ is 
Device 

........ .... 

t=J 
Jr -n 

rr 

" 
rr ,T 

S .... 

<}J\ 

'" I:! 

VI 
::IE is .... .... 

\ 
\ Addln g this buffer removes 3-stot8 

function on the target TOO so the controller 
requires seporote local and remote TDls 

Local and Remote Targets with Separate TMS Inputs and TOO Outputs 

FIGURE 23. DIRECT LINKS TO TARGETS 
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-------------------------------------~ APPLICATION INFORMATION (continued) i:i 
retimed links :> 

A retimed link is an arrangement of one or more flip-flops in the connection between the 'ACT8990 and W 
the target. Retimed links buffer and retime the target interface signals to meet the proper setup and hold a: 
time requirements between the 'ACT8990 and its targets. This may be required when the clock rate is a. 
high and either the target is at a distance or the connection involves fanout or TTL buffer devices. The I
length of the link is the total number of flip-flops in the outgoing and return paths. The 'ACT8990 supports 0 
retimed links up to 31 bits long. ::l 
A retimed link to a target is shown in Figure 24. The TOI, TOO, and TMS pins of the 'ACT8990 are C 
connected to the target TOO, TOI, and TMS pins. The test clock is input and output on the TCKI and 0 
TCKO pins. The presence of the flip-flops delays the signals at the T011-0 and EVENT3-0 pins relative a: 
to the target interface state at the TMS5-0 and TOO outputs. To provide the major commands, data a. 
buffers and shifter-FIFO with the delayed mode source signal required to operate with retimed links, the 
mode source is passed through a link delay register whose length, set by the link delay4-0 control bits, 
matches the link itself. This is shown in Figure 8. 

The STATE command finishes only when the requested state and equal numbers of temporary states 
have been sent and returned so that the whole link is in one stable state. 

The EXECUTE command allows only one contiguous block of execute states to be outstanding in the 
retimed link. It decodes the mode source and the delayed mode source to identify execute states as they 
are sent and returned. This ensures that the end of a prior block of states being returned has been 
reached before the next block of states is sent. This command finishes only when the requested end 
state and equal numbers of temporary states have been sent and returned so that the whole link is in one 
stable state. 

The SCAN command does not allow the number of outstanding data bits (the difference between the 
number of bits sent on TOO and the number of bits received on TOI) to exceed the shifter-FIFO length 
selected by the serial length control bit (control4 register bit 5). The number of outstanding data bits is 
counted by decoding the mode source and the delayed mode source to identify scan states as they are 
sent and returned. The SCAN command is used to control the operation of the shifter-FIFO. The scan 
command finishes only when the requested end state has been sent and returned so that the whole 
retimed link is in one stable state. 

For retimed links shorter than the selected shifter-FIFO length, the 'ACT8990 scans data continuously 
without suspending the SCAN command. This is because it sends data bits from the shifter-FIFO until 
matching data bits are returned from the target. The 'ACT8990 compensates for the delay of data within 
the link without a reduction in the data transfer rate. 

For retimed links longer that the selected shifter-FIFO length, the 'ACT8990 scans data in bursts and 
periodically suspends the SCAN command. This is because all of the data bits from the shifter-FIFO are 
sent before matching data bits are returned from the target. The 'ACT8990 compensates for the delay of 
data within the link, but at a reduced data transfer rate. The host sees this as a slowing in the filling and 
emptying of the data buffer as the suspend and resume commands are handled with the 'ACT8990. 
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~----------------------------------------------------:a o 
c 
c: 
~ 

11·84 

Teot 
Clock 

Source 

~ 
TCK 

TRST 

Teort 
Rnet 

Source 

TMS 

TOO 

TDI 

\ 

~ ~ -
f-- f>C1 f-- >C1 ~ C1 

10 10 10 -
R -< R r<R 
'--- '--- -
~ ~ -
i>C1 C1 r- C1 

10 10 10 -
R R ~R 
'--- '--- -
r-- ~ -
i>C1 i>C1 r->C1 

10 10 10 r----
R R ~R 
"-- i--- -

I 
v 

FlIp-Flop. wfth pnoo\ 

FIGURE 24. RETIMED LINK TO TARGET 
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APPLICATION INFORMATION (continued) == W 
target switching 5> 

When the 'ACT8990 is linked to several parallel targets, its architecture allows the host to operate on Wa: 
them individually or in groups. A target may be operated on individually by setting the corresponding 
connect mode control bit to one while holding the other targets in some selected stable state with their Q. 
connect mode control bits set to zero. Targets may be operated on as a group when the connect mode I
control bits for all targets in the group are set to one and all other connect mode control bits are set to 0 
zero. :::l 
Target switching is the method provided to suspend operations on one target and resume operations on C 
any other target. To support target switching, the host must maintain records of the stable state, the link 0 
delay value, and the shifter string value for the targets that it is not currently operating on. a: 
When the host decides to suspend operations on target A, it allows any major command that is alive to Q. 
finish (end state). The connect data1 control bit is set to zero to disconnect all TMS pins and enter the 
loopback mode. The data in the shifter-FIFO from target A is stored and replaced with the data from 
target B by a short SCAN command whose end state matches that of target B. The link delay4-0 control 
bits and connect mode5-0 bits are set to match the link to target B. The connect data1 control bit is set to 
one to connect all TMS pins and target B may be operated on. 
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• Members of the Texas Instruments SCOPE'" 
Family of Testability Products 

• Compatible With the IEEE Standard 1149.1 
(JTAG) Serial Test Bus 

n..... • Operation is Synchronous to the JTAG Test 
Clock (Offline Mode) or System Clock(s) 

." (Online Mode) 

:::D • Each Contain a 1024-Word by Hi-Bit 
m< Random-Access Memory (RAM) to Store the 
_ States of a Digital Bus 

m • Direct Memory Access (DMA) Speeds :e Memory and Register File Read/Write 
Operations 

• Perform Parallel Signature Analysis (PSA) of 
Inputs with User-Definable Tap Bits 

• Inputs Are Maskable During PSA Operations 

SN54ACT8994, SN74ACT8994 
DIGITAL BUS MONITORS 

no~, JULY 1990 

SN54ACT8184 ••• FK PACKAGE 
SN74ACTlII94 ••• FN PACKAGE 

(TOP VIEW) 

o 
N .., .. I/) 0 CD"" 
cccc>cc 

10 

4 3 2 1 282726 
25 

24 

23 

22 

21 

20 

11 19 
12 13 14 15 16 17 18 

• Cascaded PSA Mode Allows Compression of Data Paths> 16 Bits In Width 

• Compatible with TI's ASSET'" (Automated Support System for Emulation and Test) Software 

• Each Contain TI's Event Qualification Module for Real-Time System Test 

• Eight Protocols for On-line Signal Monitoring and Test Operations 

• Inputs are TTL-Voltage Compatible 

• Power-Down Mode When RAM Is Idling Reduces Power Dissipation 

• EPIC'" (Enhanced-Performance Implanted CMOS) 1-"m Process 

• Package Options Include PlastiC and Ceramic Chip Carriers 

description 

The' ACT8994 digital bus monitor (OBM) is designed to monitor and/or store the value of a digital bus up 
to sixteen bits in width. It resides in parallel with the bus being monitored. 

Data clocked into the device can be stored in a scannable random-access memory (RAM). Up to 1024 
words of sixteen bits can be stored. A parallel Signature analysiS (PSA) can also be performed on the data 
or on the contents of the memory. This allows the designer to check the signature after a predetermined 
number of clock cycles and examine up to 1024 prior patterns if an error is detected. 

The ' ACT8994 can be operated in an on-line or off-line mode. In the on-line mode, the device operates 
synchronously to one or more of the external clock (CLK1-CLK3) inputs and/or the JTAG test clock 
(TCK) generated by the programmable clock interface (PCI) circuit, which allows real-time system tests to 
be performed by using the system clock(s) to control operation of the device. 

SCOPE, ASSET, and EPIC are trademarks of TexB6 Instruments Incorporated. 
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description (continued) 

SN54ACT8994, SN74ACT8994 
DIGITAL BUS MONITORS 

TI0285-03604. JULY 1990 

~ 
LIJ 

In the off-line mode, the device operates synchronously to TCK according to IEEE Standard 1149.1. The -> 
test access port (TAP) monitors TCK and the level of the test mode select (TMS) input to issue control LIJ 
signals and direct the device through its states (see Figure 1). a::: 
In the on-line mode, the event qualification module (EOM) allows data sample, storage, and/or PSA ~ 
operations to be performed according to one of eight protocols. Register files in the EOM store compare 
patterns that allow the user to define specific values of the 16-bit bus for which the test operations are to 01-
be performed. Additional register files are provided for data mask patterns that cause the device to ignore _ 
data appearing on any combination of the data (D) inputs. Event-qualification-in (EOI) and event- -
qualification-out (EOO) pins allow global event qualification test schemes to be developed. Eight event- C 
qualification protocols include various start/stop, start/pause/resume, and do-while algorithms. 0 
The 1024-word by 16-bit RAM can be serially written to or read from one address at a time or via direct ~ 
memory access (DMA) instructions provided to speed transfer of large amounts of data to and from the 
RAM. DMA is also implemented for accessing the register files in the EOM. IEEE Standard 1149.1-
compatible read and write instructions are included. 

There are two methods for initiating 'ACT8994 DMA operations. The first method monitors the serial data 
stream on the test data in (TDI) input and starts DMA when an expected 8-bit pattern is recognized. The 
second method initiates DMA when the TAP enters the Shift-DR TAP state from Pause-DR. 

Many of the functional characteristics of the' ACT8994 are user-definable, greatly increasing the flexibility 
and versatility of the device. Any combination of data bits can be masked from PSA and/or storage 
operations, and the user defines the tap bits for parallel signature generation. Many of the internal error 
and status signals can be output via EOO to monitor real-time test operations. 

The RAM can be powered down when it is not being accessed, greatly decreasing total power dissipation. 

The polynomial input/output (PIO) is a bidirectional pin used when cascading more than one DBM in a 
PSA operation. PIO is used as a feedback TAP for the PSA algorithm. 

The device contains nine serial shift registers. For all registers, the most significant bit (MSB) is defined to 
be the bit nearest TDI. The least significant bit (LSB) is defined to be the bit nearest test data out (TDO). 

The SN54ACT8994 is characterized for operation over the full military temperature range of - 55·C to 
125·C. The SN74ACT8994 is characterized for operation from O·C to 70·C. 
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TDI-Test Data In 
One of the four pins required by IEEE Standard 1149,1. TOI is the serial inpU1 for shifting data through the 
instruction register or one of the data registers. An internal pullup forces TOI high if left floating or if a 
board continuity failure leaves the pin open. 

TDG-Test Data Out 
One of the four pins required by IEEE Standard 1149.1. TOO Is the serial output for shifting data through 
the instruction register or data registers. 

TCK-Test Clock 
One of the four pins required by IEEE Standard 1149.1. Operation of the 'ACT8994 in the off-line mode is 
synchronous to TCK. Data is captured on the rising edge of TCK and outputs change on the falling edge 
of TCK. 

TM8-Test Mode Select 
One of the four pins required by IEEE Standard 1149.1. The level of TMS at the rising edge of TCK 
directs the 'ACT8994 through its states (see Figure 1). An internal pullup forces TMS high if left floating or 
if a board continuity failure leaves the pin open. 

D1S-DO--Data Inputs 
This sixteen-bit bus inputs data to be compressed and/or stored. Each bit can be individually masked so 
that it is not comprehended during test operations. 

CLK1/CLK2/CLK3--Clock 1-Clock 3 
In the on-line mode, operation of the 'ACT8994 is synchronous to one or a combination of these clocks 
and/or TCK. The programmable clock interface (PCI) circuit monitors the clock inputs and issues the on
line clock to the device. 

PIG-Polynomial Input/Output 
This I/O pin is used when cascading more than one OBM to provide signature analysis on more than 
sixteen bits. Its configuration as an input or output depends on the significance (most, middle, or least) of 
the OBM in the scan path. 

EQI-Event Qualification In 
This pin accepts data from the outside world when the 'ACT8994 operates in the on-line mode. This 
allows test operations to be performed when a user-defined condition exists. Eight protocols for on-line 
test operations are implemented 'in the 'ACT8994. 

EQG-Event Qualification Out 
This pin outputs Signals when certain conditions have been observed. It can be configured to output 
sixteen different error and status Signals during on-line monitoring. When more than one OBM is in use, 
the EQO outputs are typically wire-AN Oed or wire-ORed together to implement global qualification 
schemes. 
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The TAP proceeds through the states in Figure 1 according to IEEE Standard 1149.1. There are six stable -
states (indicated by a looping arrow) and ten unstable states in the diagram. A stable state is defined as a ~ 
state the TAP can retain for consecutive TCK cycles. Any state that does not meet this criterion is an a:: 
unstable state. Q. 

There are two main paths through the state diagram, one to manipulate a data register and one to 
manipulate the instruction register. No more than one register should be manipulated at a time. t3 
The function performed in any state occurs on the rising edge of TCK after the state is entered, and the ::l 
function is also performed on the rising edge of TCK on the cycle in which the TAP state changes. For C 
example, the first shift operation in Shift-DR occurs on the first rising edge of TCK after the TAP has 0 
entered Shift-DR from either Capture-DR or Exit2-DR and the last shift occurs on the rising edge of TCK a:: 
in which the TAP state changes from Shift-DR to Exit1-DR. Q. 

Data is captured on the rising edge of TCK and outputs change on the falling edge of TCK. 

Test-Logic-Reset 
In this state, the test logic is inactive and an internal reset signal is applied to all registers in the device. 
During device operation, the TAP returns to this state in no more than five TCK cycles if TMS is high. The 
TMS pin has an internal pullup that forces it to a high level if left unconnected or if a board defect causes 
it to be open-circuited. The device powers up in the Test-Logic-Reset state. 

Passing through the Test-Logic-Reset state is equivalent to a power-down/power-up operation. All 
registers are set to their reset values during Test-Logic-Reset. 

Run-Test/Idle 
The TAP must pass through this state before executing any test operations. Storage and PSA operations 
in the off-line mode are executed in Run-Test/Idle. 

Select-DR-5can, Select-IR-Scan 
No specific function is performed in these states, and the TAP exits either of them on the next TCK cycle. 
These states are provided to steer the TAP to the data and instruction register shift states. 

Capture-DR 
The selected data register is placed in the scan path (i.e., between TDI and TOO). Depending on the 
current instruction, data mayor may not be loaded or captured by the selected register on the rising edge 
of TCK in Capture-DR. 

Shift-DR 
In this state, data is serially shifted through the selected data register, from TDI to TOO, on each TCK 
cycle. The first shift does not occur until the first TCK rising edge after entering this state (i.e., no shifting 
occurs during the TCK cycle in which the TAP changes from Capture-DR to Shift-DR or from Exit2-DR to 
Shift-DR). 

On the falling edge of TCK as the TAP enters Shift-DR from Capture-DR, TOO goes from the high
impedance state to the active state. If. the TAP has not passed through the Test-Logic-Reset state since 
the last scan operation, TOO enables to the level dictated by the LSB of the selected data register. If the 
TAP has passed through the Test-Logic-Reset state since the last scan operation, TOO enables to a low 
level as the bypass register, which preloads with a logic 0, is selected after a reset. 

If the TAP enters Shift-DR from Exit2-DR, TOO enables to the value present before it was last disabled. 
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During OMA operations, data is transferred to or from the RAM or register files while the TAP is in the 
Shift-DR state. During a OMA write operation, data is serially input via TOI but is not shifted out via TOO. 
When a OMA write operation is active, the value of TOO is unknown. 

During a OMA read operation, data is serially output via TOO and TOI is ignored. 

Exit1-DR, Exit2-DR 
These are temporary states used to end the shifting process. It is possible to return to the Shift-DR state 
from either Exit1-0R or Exit2-0R without recapturing the data register. TOO changes from the active state 
to the high-impedance state on the falling edge of TCK as the TAP changes from Shift-DR to Exit1-0R. 

When the TAP state changes from Shift-DR to Exit1-0R, the last shift occurs on the TCK cycle in which 
the state changes. 

Pause-DR 
The TAP can remain in this state indefinitely. The Pause-DR state provides the capability of suspending 
and resuming shift operations without loss of data. The device can also be configured to begin OMA read 
or write operations on either the RAM or the EQM register files if the TAP enters Pause-DR and then 
returns to Shift-DR via Exit2-0R. 

Update-DR 
If the current instruction calls for the shadow latches in the selected data register to be updated with 
current data, the latches are updated during this, and only this, state. 

Capture-IR 
The instruction register is preloaded with the IR status word (see instruction register description) and 
placed in the scan path. 

Shift-IR 
In this state, data is serially shifted through the instruction register, from TOI to TOO, on each TCK cycle. 
The first shift does not occur until the first TCK cycle after entering this state (i.e., no shifting occurs 
during the TCK cycle in which the TAP changes from Capture-IR to Shift-IR or from Exit2-IR to Shift-IR). 
On the falling edge of TCK in Shift-IR, TOO goes from the high-impedance state to the active state. If the 
TAP enters Shift-IR from Capture-IR, TOO enables to a high level. If the TAP enters Shift-IR from Exit2-IR, 
TOO enables to the value present before it was last disabled. 

Exit1-IR, Exit2-IR 
These are temporary states used to end the shifting process. It is possible to return to the Shift-IR state 
from either Exit1-IR or Exit2-IR without recapturing the instruction register. TOO changes from the active 
state to the high-impedance state on the falling edge of TCK as the TAP changes from Shift-IR to 
Exit1-1R. 

When the TAP state changes from Shift-IR to Exit1-IR, the last shift occurs on the TCK cycle in which the 
state changes. 

Pause-IR 
The TAP can remain in this state indefinitely. The Pause-IR state provides the capability of suspending 
and resuming shift operations without loss of data. EQO can be configured to output an error signal during 
Pause-IR if an invalid instruction has been loaded. 
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Update-IR -
In this state. the latches shadowing the instruction register are updated with the new instruction. If an > 
invalid instruction is present in the IR and the TAP enters this state, the BYPASS instruction is executed. UJa: 
If the TAP does not pass through Test-Logic-Reset before the next Capture-IR TAP state, Bit 7 of the IR a. 
preloads with a logic 0 during Capture-IR. 

TABLE 1_ REGISTER SUMMARY 

REGISTER NAME SYMBOL 
LENGTH 

(BITS) FUNCTION/CONTENTS 

Instruction IR 8 Issue command and control information to the device 

TestGeIl TCR 16 PSA operations. compare functions on 0 inputs 

Control CTLR 45 Configuration and enable control. data mask and PSA tap bRs 

RAM RAMR 26/16t Address and read/write data for 1024 x 16 RAM 
Event QualHlcatlon 1 EQRl 32 Control signals. EQM test Instruction. 16-blt loop counter 

Event QualHication 2 EQR2 56/48t Address and data for event count. expected data. and compare mask data 

Boundary Scan BSR 24 Capture and force test data at I/O periphery 

Header HR 8 DMA triggering/compare pattem 

Bypass BR 1 Removes the' ACT8994 from the scan path 

t The length of thiS register depends on the current instruction. See Instruction register opcode dl!8Cl'lptlons for details. 

'ACT8994 registers 

The device contains nine serial shift registers that contain the configuration data needed to run various 
test operations. Included in the registers are one eight-bit instruction register and eight data registers of 
varying lengths. Any register can be accessed via the TAP to load new data and/or examine existing data. 
Table 1 summarizes the registers, and Figure 2 shows how the data registers are connected. The select 
signals for MUX1 in the diagram are determined by the current instruction. The select signal for MUX2 is 
issued by the TAP. Unless one of the four OMA instructions is active, one of the registers between TOI 
and TOO is always selected for shift operations. 

TOI 

Bypass RegIster 

Control RegIster 

Header Register 

Event Quallflcotlon RegIster 1 

Event QualificatIon RegIster 2 

Test Cell RegIster 

RAM RegIster 

Boundary Scan Register 

From Instruction RegIster -------' 

FIGURE 2. DATA REGISTER DIAGRAM 
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The eight-bit instruction register (lR) contains the current instruction to the device. All operations of the 
device are dependent on the current instruction, which is decoded and latched to provide the proper 
control and enable. signals for the test operation to be performed. The instructions supported in the 
'ACT8994, a description of the test, and the selected data register (Le., the data register placed between 
TDI and TOO for any subsequent shift operations) are shown in Table 2. 

The reset value of the IR is 81 h. (In this datasheet, the values of registers are often given in hexadecimal 
format, indicated by the 'h' following the value.) During Capture-IR, the instruction register preloads with 
the IR status word (see Table 3), which contains two status bits, IRERR and OVF. 

All valid instructions exhibit even parity. If the IR value does not exhibit even parity and the TAP enters 
the Pause-IR state, the error signal IRERR (a logic 0) is generated and is output via EQO if the 
appropriate bits in the control register are set. If an invalid instruction is updated, IRERR stays active and 
is loaded into bit 7 of the IR during the next Capture-IR TAP state (unless the TAP passes through Test
Logic-Reset in the interim). When an invalid instruction is loaded (Le., when the TAP enters Update-IR 
while an invalid instruction is in the IR), the BYPASS instruction is executed. 

The overflow (OVF) status signal is generated if the RAM address counter is incremented past its 
maximum value of 3FFh during a DMA or storage operation. OVF is active-high and is written to bit 6 of 
the IR during Capture-IR. A bit in the control register can be set to prohibit the address counter from 
overflowing, but OVF is still asserted if the test attempts to do so. 

Figure 3 shows the instruction register bits and order of scan. 

TDI-.jB:lslsI4131211 IBJt~TDO 
FIGURE 3. INSTRUCTION REGISTER BITS AND ORDER OF SCAN 
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-------------------------------------~ TABLE 2. INSTRUCTION REGISTER OPCODES i:i 
BINARY 

OPCODE 
HEX VALUE INSTRUCTION SELECTED DATA REGISTER 

00000000 OOh EXTEST Boundary Scan 
10000001 Blh BYPASS Bypass 
10000010 B2h SAMPLE/PRELOAD Boundary Scan 
00000011 03h BYPASS Bypass 
10001000 BBh RUNN Bypass 
00001001 09h RUNT Bypass 
10001110 BEh SCANCN Control 
00010001 llh SCANEQN Event Qualification 1 
01100000 60h READFILE Event Qualification 2 
11100001 Elh WRITEFILE Event Qualification 2 
11100010 E2h READRAM RAM 

01100011 63h WRITERAM RAM 
11100100 E4h DMARIN RAMt 

01100101 65h DMAROUT RAMt 

01100110 66h DMAFIN Event Qualification 2t 

11100111 E7h DMAFOUT Event Qualification 2t 

11101000 EBh SCANTCR Test Cell 
01101001 69h READTCR Test Cell 

01101010 BAh INITRAM Bypass 

11101011 EBh TOG RAM Bypass 
01101100 6Ch PSARAM Bypass 
11101101 EDh SCANHDR Header 
All other BYPASS Bypass 

t DMA Instructions are executed while In the Shift-DR TAP state and the normal TDI-TDO data flow Is Inhibited. The Indicated data register IS 
selected only if the TAP leaves and re-enters Shift-DR without loading a new instruction. \I this happens, the DMA operation is aborted. 

TABLE 3. INSTRUCTION REGISTER STATUS WORD 

IRBIT VALUE* 
7 nwrn 
6 OVF 

5 0 

4 0 
3 0 

2 0 

1 0 
0 1 

* This value is loaded in the instruction register during the Capture-IR TAP state. The reset value of IRERR = 1. The reset value of OVF = O. 
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Figure 4 shows a timing diagram that illustrates an instruction register scan and a data register scan (in 
this case. the bypass register) with the TAP beginning in.the Test-Logic-Reset state. All register scans, 
with the exception of the OMA instructions, are executed in the same fashion. Note that the value of TOI 
is a "don't care" until the first TCK rising edge after the TAP enters Shift-IR or Shift-OR (because the first 
shift does not occur until then) and that the last shift occurs on the TCK cycle in which the TAP state 
changes from Shift-IR to Exit1-IR or from Shift-OR to Exit1-0R. Also note that TOO is active only when 
the TAP state is Shift-IR or Shift-OR. 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

TCK 

TMS ~"---______ -' ~ ______ ~r-l~ __ _ 

TOI Ei?ii+W>«>WHd 

TOO nne ?1Pxe·nuY;Y:01 

~k\=!. i:;=\s=Xi ...... ;;;J_ru fj !WHSf;/iJ. n 
_bX .... X/=?p=!::}=! .... 1 _--,n fP:'·;;:':;;iY nnA 

ftiUUJ = Don't Care (TO!) or High - Impedance (TOO) 

FIGURE 4. REGISTER SCAN TIMING 

Other concepts are illustrated in the figure. As a BYPASS instruction (FFh) is shifted into the IR. the reset 
IR status word (81h) is shifted out via TOO. After the IR is updated with BYPASS (cycle 16), the TAP 
moves through Select-OR-Scan and Capture-OR to Shift-OR and data is shifted through the bypass 
register. Since the bypass register is one bit wide (see bypass register description), the data is delayed 
by one bit from TOI to TOO. Another important note is that the last bit shifted into the bypass register (a 
logic 1 during TCK cycle 24) is not shifted out to the next device in the scan path. 

For both the instruction register scan and data register scan, TOO becomes active on the falling edge of 
TCK as the TAP enters the appropriate shift state. Ouring the instruction register scan, TOO enables to a 
high level because the LSB of the instruction register always preloads with a logic 1. Ouring the bypass 
register scan, TOO enables to a low level because the bypass register always preloads with a logic O. 
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The basic functions of each instruction are described herein. Example executions for several instructions -> 
follow data register descriptions. UJ 
EXTEST DC 
The boundary scan register is selected in the scan path. Data appearing at the input pins is captured and Q. 
data previously loaded into the output boundary scan cells is applied from the outputs. 

BYPASS 
The bypass register is selected in the scan path. All other registers retain their states. 

I
o 
~ 

SAMPLE/PRELOAD C 
Data appearing at the 1/0 pins is captured on the rising edge of TCK in Capture-DR. The boundary scan 0 
register is selected in the scan path. DC 
RUNN Q. 
The test operation specified by OP3-0PO (bits 44-41 in the control register) is performed in the on-line 
test mode as controlled by the EQM. While RUNN is executing, operation of the device, except for the 
TAP, is synchronous to the on-line clock generated by the PCI circuit. 

Test operations running under RUNN become active at the falling edge of TCK in Update-IR and remain 
active until they either terminate normally according to the selected protocol (Le., the protocol reaches 
END OF TEST) or a new instruction is loaded and updated. This allows RUNN to operate in the 
background mode. If an instruction register scan occurs while RUNN is active and the new instruction 
loaded and updated is also RUNN, no disruption in the on-line test will occur (cascaded PSA operations 
are affected, however. See cascaded PSA operations). 

RUNT 
The test operation specified by OP3-0PO (bits 44-41 in the control register) is performed in the off-line 
test mode and is synchronous to TCK. Test operations running under RUNT are active only while the TAP 
is in the Run-Test/Idle state. The test begins on the first rising edge of TCK after entering Run-Test/Idle 
and terminates at either the end of the protocol or on the TCK cycle in which the TAP state changes to 
Select-OR-Scan. 

SCANCN 
The control register is placed in the scan path. During Capture-DR, the current value of the register is 
preloaded. All other registers retain their states. 

SCANEQN 
The event qualification register 1 is placed in the scan path. During Capture-DR, the current value of the 
register is preloaded. All other registers retain their states. 

READFILE 
The event qualification register 2 is configured as a 56-bit register and placed in the scan path. During the 
Capture-DR TAP state, the EQM register file data at the address appearing in bits 39 through 36 is loaded 
into bits 55 through 40 and the register file data at the address appearing in bits 3 through 0 is loaded into 
bits 35 through 20 (expected data) and 19 through 4 (compare mask data). During the Update-DR TAP 
state, the register file addresses for the next Capture-DRIShift-DR operation are latched. The address and 
data are offset by one cycle, meaning that the data referenced by a particular address is loaded into the 
register during the next Capture-DR state. 
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;, instruction register opcode descriptions (continued) 

o WRITEFILE 

C 
c:: 
(') 
-I 

The event qualification register 2 is configured as a 56-bit register and placed in the scan path. During the 
Update-DR TAP state, the data in bits 55 through 40 is loaded into the EQM register file at the address 
appearing in bits 39 through 36 and the data appearing in bits 35 through 20 (expected data) and 19 
through 4 (compare mask data) is loaded into the register file at the address appearing in bits 3 through O. 

READRAM 
The RAM register is configured as a 26-bit register and placed in the scan path. During the Capture-DR 
TAP state, the RAM data at the address appearing in bits 9 through 0 is loaded into bits 25 through 10. 
During the Update-DR TAP state, the RAM address for the next Capture-DRIShift-DR operation is 
latched. The address and data are offset by one cycle, meaning that the data referenced by a particular 
address is loaded into the RAM during the next Capture-DR state. 

WRITERAM 
The RAM register is configured as a 26-bit register and placed in the scan path. During the Update-DR 
TAP state, the data in bits 25 through 10 is loaded into the RAM at the address appearing in bits 9 
through O. 

DMAFIN 
During this DMA instruction, data is loaded via TDI into the register files adjacent to the event qualification 
register 2 for storing the event count, expected data, and compare data values. While DMAFIN is 
executing, the output from TDO is meaningless. DMAFIN executes while the TAP is in the Shift-DR state. 
If the TAP leaves and returns to Shift-DR while DMAFIN is the current instruction, the event qualification 
register 2 is selected in the scan path and the register file write is aborted. During DMAFIN, the event 
qualification register 2 is configured as a 48-bit register (the eight address bits are disregarded). 

DMAFOUT 
The register files of event qualification register 2 are read using this DMA instruction. Data is output via 
TDO and the data at TDI is ignored. DMAFOUT executes in the Shift-DR state. If the TAP leaves and 
returns to Shift-DR while DMAFOUT is the current instruction, the event qualification register 2 is selected 
in the scan path and the register file read is aborted. During DMAFOUT, the event qualification register 2 
is configured as a 48-bit register (the eight address bits are disregarded). 

DMARIN 
During this DMA instruction, data is loaded via TDI into the RAM. While DMARIN is executing, the output 
from TDO is meaningless. DMARIN executes while the TAP is in the Shift-DR state. If the TAP leaves and 
returns to Shift-DR while DMARIN is the current instruction, the RAM register is selected in the scan path 
and the RAM write is aborted. 

During DMARIN, the RAM register is configured as a 16-bit register (the ten address bits are disregarded). 

DMAROUT 
The RAM is read using this DMA instruction. Data is output via TDO and the data at TDI is ignored. 
DMAROUT executes in the Shift-DR state. If the TAP leaves and returns to Shift-DR while DMAROUT is 
the current instruction, the RAM register is selected in the scan path and the RAM read is aborted. During 
DMAROUT, the RAM register is configured as a 16-bit register (the ten address bits are disregarded). 

SCANTeR 
The test cell register is placed in the scan path. During Capture-DR, the data appearing at the D inputs is 
preloaded. All other registers retain their last states. 
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~ instruction register opcode descriptions (continued) 
UJ 

READTCR -
The test cell register is placed in the scan path. During Capture-DR, the current value of the register is > 
preloaded. All other registers retain their last states. This instruction is primarily useful for reading the UJa: 
results of a PSA operation. D. 
INITRAM 
The RAM register is configured as a 26-bit register and selected in the scan path. The value present in "'0 
RAMR bits 25 through 10 is loaded into the RAM at consecutive addresses beginning with the address 
contained in RAMR bits 9 through o. This instruction executes while the TAP is in the Run-Testlldle state. ::;)0 
On each TCK cycle, the RAM address is incremented and the data is loaded into the appropriate RAM 
location. The first pattern is written into the RAM on the first rising TCK edge after entering Run-Testlldle, 0 
and the last pattern is written on the rising edge of TCK as the TAP state changes from Run-Test/Idle to a: 
Select-OR-Scan. The same pattern is written each time. D. 
TOGRAM 
The RAM register is selected in the scan path. This instruction is similar to INITRAM, the only difference 
being that the data to be loaded into the RAM (RAMR bit 25 through 10) is toggled on each TCK cycle. 
The first pattern written is the true data (the value loaded into the register during Shift-DR). This 
instruction is useful when a checkerboard pattern or alternating ones and zeroes are to be loaded into the 
RAM, usually for testing purposes. 

PSARAM 
The contents of the RAM are loaded into the test cell register on each TCK cycle while the TAP is in Run
Test/Idle. A PSA operation is performed on each pattern, and the resulting signature can be read using 
REAOTCR. This instruction is useful for performing a self-test on the RAM. By loading a known pattern or 
set of patterns using INITRAM or TOG RAM and following with PSARAM, the generated signature can be 
compared against a known value to verify the RAM functionality. 

SCANHDR 
The header register is selected in the scan path. All other registers retain their states. 
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~ data register descriptions 

o 
C 

The following sections contain descriptions of the various data registers in the 'ACT8994. The length of 
the register, order of scan, and function of the bits are explained. The use of many of the signals 

c: described will become apparent later in the datasheet. 

o -t control register description 

"'U The 45-bit control register (CTLR) issues configuration, control, and enable signals to the device. Table 4 :a lists the signals of the CTLR. The function of each signal is explained below. 

"' ~ 
"' =e 

Bits 44-41 OP3-0PO 
These four bits control the test operation to be performed during RUNN and RUNT (see Table 15 and 
RUNN, RUNT opcode descriptions). The primary function of the 'ACT8994 is to execute various test 
operations according to OP3-0PO. 

Bit 40 SELDP 
During RUNN, either current or registered data may be input into the TCR and/or RAM. Current data is 
the data present at the D inputs at the rising edge of the clock issued by the PCI. Registered data is the 
data present at the prior rising edge of the clock. Using registered data allows the device to capture the 
pattern that preceded the expected data pattern. 

If SELDP = 0, use current data as input. 
If SELDP = 1, use registered data as input. 

Bit 39 HALTM 
The RAM can be configured to allow address rollovers (i.e., increment address from 3FFh to OOOh) or to 
halt RAM writes after an address of 3FFh. When rollovers are not allowed, no additional writes to memory 
are performed after writing to address 3FFh and the address counter stops at OOOOh. The overflow status 
bit, OVF (see Instruction register description) is set independently of HAL TM if an INITRAM, TOG RAM, 
or DMARIN instruction attempts to continue RAM writes after writing to address 3FFh. 

If HAL TM = 0, allow address counter to roll over after reaching 3FFh. 
If HAL TM = 1, do not allow additional RAM writes after reaching 3FFh. 

Bit 38 PARENA 
The parity error signal generated when an instruction is loaded (IRERR) can be output via EOO during the 
Pause-IR TAP state. PARENA enables and disables this function. 

If PARENA = 0, disable parity error output from EOO. 
If PARENA = 1, enable parity error output from EOO. 

The polarity of the error signal (active-high or active-low) is determined by EOR1 bit 23. 

Bit 37 CMPSEL 
During RUNN, either current or registered data may input to the EOM to be compared against expected 
data during EOM-controlled test operations. Along with SELDP (CTLR bit 40), CMPSEL determines the 
alignment of data during on-line test operations.· See alignment of compare and data signals under 
RUNN for illustrations of the use of current and registered data. 

If CMPSEL = 0, use current data as compare input. 
If CMPSEL = 1, use registered data as compare input. 

11-100 
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3= control register description (continued) 
UJ 

Bit 36 POLSEL -
The polarity of the clock generated by the programmable clock interface (PCI) circuit is controlled by [ij 
POLSEL. (Bits 35-32 determine the logic equation of the cloCk). a:: 
If POLSEL = 0, use true (noninverted) clock from PCI. Q. 
If POLSEL = 1, use inverted clock from PCI. t-
Bits 35-32 SELD-SELA 0 
The PCI generates the internal clock signal for the on-line EQM protocols according to these four bits. ;:) 
See Table 14 and PCI description for details. C 
Bits 31-16 PTAP15-PTAPOO 0 
The algorithm used to generate parallel signatures is partially configured using these bits. One of the a:: 
inputs to the exclusive-OR gates used during PSA is a feedback bit from the LSB of a shift register. The Q. 
PTAP bits determine which stages of the shift register use the feedback bit as an input. 

If PTAPxx = 0, exclude the feedback bit from shift register stage xx. 
If PTAPxx = 1, include the feedback bit from shift register stage xx. 

See parallel signature analysis operations for details of the PTAP bits and their use. 

Bits 15-0 DATMSK15-DATMSKOO 
Any combination of data inputs can be masked during parallel signature analysis operations in the TCA. 
The inputs are masked using the appropriate DATMSKxx Signal. When an input is masked, it is ignored 
and has no effect on the generated Signature. 

If DATMSKxx = 0, include Dxx in PSA operation. 
If DATMSKxx = 1, mask (exclude) Dxx from PSA operation. 

During Capture-DR, the control register preloads with its current value. The reset value of the CTLR is 
0000 0000 OOOOh. The register bits and order of scan are illustrated in Figure 5. 

TOI 

TOO 

FIGURE 5. CONTROL REGISTER BITS AND ORDER OF SCAN 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 855303 • DALLAS. TEXAS 75265 11-101 



SN54ACT8994, SN74ACT8994 
DIGITAL BUS MONITORS 

D3604. JULY 1990-Tl0285 

~-------------------------------------------------:D TABLE 4. CONTROL REGISTER BITS 
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rn 
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rn 
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11-102 

BIT NUMBER 
44 

43 
42 
41 
40 
39 
38 
37 
38 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 

16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
8 
5 
4 
3 
2 
1 
0 

SIGNAL DESCRIPTION 
OP3 RUNN. RUNT Opcode BH 3 
OP2 RUNN. RUNT Opcode BH 2 
OPI RUNN. RUNT Opcode BH 1 
OPO RUNN. RUNT Opcode Bit 0 

SELDP Current/Registered Date Select for TCR/RAM Input 
HALTM RAM Address Overflow Enable 

PARENA Instruction Register Parity Enable 
CMPSEL Current/Registered Date Select for EQM Compare 
POLSEL PCI Clock Polarity Select 

SELD PCI Clock Select 0 
SELC PCI Clock Select C 
SELB PCI Clock Select B 
SELA PCI Clock Select A 

PTAP15 PSA Tap for input 015 
PTAP14 PSA Tap for input 014 
PTAP13 PSA Tap for input 013 
PTAP12 PSA Tap for input 012 
PTAPII PSA Tap for input 011 
PTAP10 PSA Tap for input 010 
PTAP9 PSA Tap for input DO 
PTAP8 PSA Tap for input 08 
PTAP7 PSA Tap for input 07 
PTAP6 PSA Tap for Input D6 
PTAP5 PSA Tap for input 05 
PTAP4 PSA Tap for input D4 
PTAP3 PSA Tap for input 03 
PTAP2 PSA Tap for input 02 
PTAPI PSA Tap for input 01 
PTAPO PSA Tap for input DO 

DATMSK15 Date mask for PSA on input 015 
DATMSK14 Date mask for PSA on input 014 
DATMSK13 Date mask for PSA on input 013 
DATMSK12 Date mask for PSA on Input 012 
DATMSKII Date mask for PSA on input 011 
DATMSK10 Date mask for PSA on input 010 
DATMSK9 Date mask for PSA on Input 09 
DATMSK8 Date mask for PSA on input D6 
DATMSK7 Date mask for PSA on Input 07 
DATMSK6 Data mask for PSA on input 06 
DATMSK5 Date mask for PSA on input 05 
DATMSK4 Date mask for PSA on input D4 
DATMSK3 Date mask for PSA on input D3 
DATMSK2 Date mask for PSA on Input 02 
DATMSKI Date mask for PSA on input 01 
DATMSKO Data mask for PSA on input DO 
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The event qualification register 1 (EQR1) is a 32-bit register that contains select and enable signals for -> 
event-qualified testing. It also contains the 16-bit loop counter, which controls the number of times an LLI 
EQM protocol is executed. Table 5 lists the EQRl signals. II: 
Bits 31-29 CMD2-CMDO a.. 
These three bits determine the event qualification protocol to be executed as shown in Table 17. See I-
event qualification protocols. 0 
Bit 28 SYNEOT :l 
The EOT (end·of-test) signal is active while an event protocol is in the EOT state. It can be cleared C 
synchronously (when a new protocol begins executing) or asynchronously (when the internal RUN signal 0 
becomes inactive), depending on the value of SYNEOT. II: 
If SYNEOT = 0, clear EOT asynchronously . 
. If SYNEOT = 1, clear EOT synchronously. 

Bit 27 RACDIS 
The RAM address is cleared (set to OOOh) at the 
configured to disable this feature. 

beginning of an event protocol. RACOIS can be 

If RACOIS = 0, the RAM address clear is enabled. 
If RACIOS = 1, the RAM address clear is disabled. 

Bits 26-23 EQOSELD-EQOSELA 
Several status signals and the instruction register parity error signal can be output via EQO during event
qualified testing. The EQO output signal is selected with these four bits according to Table 18. 

Bits 22-20 EQISELC-EQISELA 
The EQI (event) input to the EQM can be configured to input one of seven different signals during event· 
qualified testing. This signal is used as the event that triggers certain operations according to the protocol 
being executed. The input is configured according to these three bits as shown in Table 16. 

Bit 19 LCNTDIS 
The event loop counter keeps track of the number of times an event protocol has been executed and 
sets LCMIN low when the value of the counter decrements to one. The loop counter can be disabled with 
LCNTOIS. If LCNTOIS is set high, the protocol continues execution until a new instruction is loaded in the 
IR. 

If LCNTOIS = 0, the event loop counter is enabled and decrements according to the protocol being 
executed. 
If LCNTOIS = 1, the event loop counter is disabled and does not decrement. Under this condition, LCMIN 
never becomes active unless the loop counter was originally loaded with the value 0001 h. 

Bit 18 ECNTDIS 
The event counter can be disabled using ECNTOIS in the same way as the loop counter can be disabled 
using LCNTOIS. When ECNTOIS is set high, the test specified during on-line testing is never executed 
because all protocols are triggered to begin an operation when the event counter has decremented to 
one. This feature is useful if EQO is being used to output an internal status signal related to the state of 
the bus being monitored. 

If ECNTOIS = 0, the event counter is enabled and decrements each time an event is observed. 
If ECNTOIS = 1, the event counter is disabled and ECMIN never beomes active. 
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"'U. . l:J event qualification register 1 description (continued) 

OBit 17 POPDIS 
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During protocol execution, new expected and compare data is often loaded after a protocol has 
completed a DO TEST loop. The loading of new data can be disabled with POPDIS. If the same expected 
and compare data are to be used throughout the protocol, setting POPDIS high reduces the amount of 
data that must be loaded in the EQM register files prior to test execution. 

If POPDIS = 0, new data is loaded prior to each event protocol execution. 
If POPDIS = 1, the current expected and compare data is used for each event protocol execution. 

Bit 16 ENACMP 
One of the signals that can be output via EQO is the compare term (CTERM), an asynchronous signal 
that is active (a logic 1) when the data appearing at the D inputs matches the expected value in the 
register file. This Signal can be output as soon as a match is found (first matching pattern after RUNN has 
been updated in the IR) or when the event protocol starts execution (internal signal RUN goes active). 

If ENACMP = 0, EQO becomes active after protocol execution begins. 
If ENACMP = 1, EQO becomes active as soon as a match is found. 

Bits 15-0 LCNT15-LCNTOO 
These bits contain the number of times the event protocol is to be executed. While an event protocol is 
active, these bits are configured as a counter and decrement prior to each execution. When the value of 
LCNT15-LCNTOO is 0001h, the status signal LCMIN becomes active (goes to a logic 0). 

During Capture-DR, the EQR1 preloads with its current value. The reset value of the EQR1 is 0000 OOOOh. 
The register bits and order of scan are illustrated in Figure 6. 

TDI 

TDO 

FIGURE 6. EVENT QUALIFICATION REGISTER 1 BITS AND ORDER OF SCAN 

TEXAS ." 
INSTRUMENlS 

11-104 POST OFFICE BOX 656303 • DAUAS. TEXAS 75285 



SN54ACT8994, SN74ACT8994 
DIGITAL BUS MONITORS 

TI0285-D3604, JULY 1990 

TABLE 5. EVENT QUALIFICATION REGISTER 1 BITS 

BIT NUMBER SIGNAL DESCRIPTION 

31 CMD2 EQM Protocol Select 2 

30 CMDI EOM Protocol Select 1 

29 CMDO EOM Protocol Select 0 

28 SYNEOT Synchronous! Asynchronous End Of Test Flag 

27 RACDIS RAM Address Clear Strobe Disable 

26 EOOSELD EOO Select D 

25 EOOSELC EOO Select C 

24 EOOSELB EOOSelectB 

23 EOOSELA EOOSelectA 

22 EOISELC EOI SelectC 

21 EOISELB EOI SelectB 

20 EOISELA EOI Select A 

19 LCNTOIS Loop Count Disable 

18 ECNTOIS Event Count Disable 

17 POPDIS Expected and Compare Dats Pop Disable 

16 ENACMP Compare Term Enable 

15 LCNT15 Loop Count 15 

14 LCNT14 Loop Count 14 

13 LCNT13 Loop Count 13 

12 LCNT12 Loop Count 12 

11 LCNTll Loop Count 11 

10 LCNT10 Loop Count 10 

9 LCNT09 Loop Count 09 

8 LCNT08 Loop Count 08 

7 LCNT07 Loop Count 07 

6 LCNT06 Loop Count 06 

5 LCNT05 Loop Count 05 

4 LCNT04 Loop Count 04 

3 LCNT03 Loop Count 03 

2 LCNT02 Loop Count 02 

1 LCNTOI Loop Count 01 

0 LCNTOO Loop Count 00 
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~ event qualification register 2 description 

o The event qualification register 2 (EQR2) is used to load the event counter and expected and mask data for 
C event-qualified operations. Depending on the current instruction, it is either 48 or 56 bits in length and can be 
c: thought of as three 16-bit segments that hold data to be loaded into or out of register files and two four-bit o segments that hold the register file address. One four-bit address segment serves the event counter and the 
.... other serves both the expected and mask data register files . 

." During execution of the IEEE Standard 1149.1-compatible instructions READFILE and WRITEFILE, the register 
:a is 56 bits long. During the Capture-DR and Update-DR TAP states, the data appearing in the register's 16-bit m segments is loaded into or out of the address specified by one of the register's two four-bit segments. 

~ During execution of the DMA instructions DAMFIN and DMAFOUT, the register is 48 bits long, containing only m the three 16-bit data segments. Loading and unloading of the register files occurs in the Shift-DR TAP state as 
:::e a continuous data stream is shifted in through TDI or out through TDO. On each 48th TCK, the data in the 

register is loaded into or out of the register file and the register file address is incremented for the next read or 
write. 

Bits 55-40 EVCNT15-EVCNTOO 
These bits hold the data to be parallel-loaded into or out of the event counter register file. 

Bits 39-36 EVADR3-EVADRO 
These bits contain the address of the event counter register file. 

Bits 35-20 EXPDATA15-EXPDATAOO 
These bits hold the data to be parallel-loaded into or out of the expected data register file. 

Bits 19-4 MSKDAT15-MSKDATOO 
These bits hold the data to be parallel-loaded into or out of the compare mask data register file. 

Bits 3-0 ECADR3-ECADRO 
These bits contain the address of the expected data and compare mask data register files. The same address 
is used for these registers for any of the four instructions that access the EQR2. 

The three register files associated with the EQR2 are each 16 bits wide and 16 words deep. The register 
signals are shown in Table 6 and the register bits and order of scan are shown in Figure 7. Note that in two 
places (between bits 40 and 39 are between bits 4 and 3) the order of scan breaks in two. This illustrates the 
dependence of the register length on the instruction used to access it. The reset value of the EQR2 is 00 0000 
OOOOOOOh. 
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FIGURE 7. EVENT QUALIFICATION REGISTER 2 BITS AND ORDER OF SCAN 
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BIT NUMBER 
55 
54 
53 
52 
51 
50 
49 
48 
47 
48 
45 
44 
43 

42 
41 
40 

39 
38 
37 
38 
35 
34 
33 
32 
31 
30 
29 

28 
27 
28 
25 
24 
23 
22 
21 
20 

SIGNAL DESCRIPTION 
EVCNT15 Event Counter Data 15 
EVCNT14 Event Counter Data 14 
EVCNT13 Event Countar Data 13 
EVCNT12 Event Counter Data 12 
EVCNT11 Event Counter Data 11 
EVCNT10 Event Counter Data 10 
EVCNT09 Event Counter Data 09 
EVCNT08 Event Counter Data 08 
EVCNT07 Event Counter Data 07 
EVCNT08 Event Counter Data 08 
EVCNT05 Event Counter Data 05 
EVCNT04 Event Counter Data 04 
EVCNTOO Event Counter Data 03 
EVCNT02 Event Counter Data 02 
EVCNT01 Event Counter Data 01 
EVCNToo Event Counter Data 00 
EVADR3 Event Counter Address 3 
EVADR2 Event Counter Address 2 
EVADR1 Event Counter Address 1 
EVADRO Event Countar Address 0 

EXPDAT15 Expected Data 15 
EXPDAT14 Expected Data 14 
EXPDAT13 Expected Data 13 
EXPDAT12 Expected Data 12 
EXPDAT11 Expected Data 11 
EXPDAT10 Expected Data 10 
EXPDAT09 Expected Data 09 
EXPDAT08 Expected Data 08 
EXPDAT07 Expected Data 07 
EXPDAT08 Expected Data 08 
EXPDAT05 Expected Data 05 
EXPDAT04 Expected Data 04 
EXPDAT03 Expected Data 03 
EXPDAT02 Expected Data 02 
EXPDAT01 Expected Data 01 
EXPDATOO Expected Data 00 
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BIT NUMBER SIGNAL DESCRIPTION 

19 MSKDAT15 Mask Data 15 

18 MSKDAT14 Mask Data 14 

17 MSKDAT13 Mask Data 13 

16 MSKDAT12 Mask Data 12 

15 MSKDATll Mask Data 11 

14 MSKDAT10 Mask Data 10 

13 MSKDAT09 Mask Data 09 

12 MSKDAT08 Mask Data 08 

11 MSKDAT07 Mask Data 07 

10 MSKDAT06 Mask Data 06 

9 MSKDAT05 Mask Data 05 

8 MSKDAT04 Mask Data 04 

7 MSKDAT03 Mask Data 03 

8 MSKDAT02 Mask Data 02 

5 MSKDATOl Mask Data 01 

4 MSKDATOO Mask Data 00 

3 EMADR3 Expected and Mask Address 3 

2 EMADR2 Expected and Mask Address 2 

1 EMADR1 Expected and Mask Address 1 

0 EMADRO Expected and Mask Address 0 

header register description 

The header register (HR) is an eight·bit register used to initiate DMA write operations on the RAM and on 
the EQM register files, When a DMA write instruction (DMAFIN or DMARIN) is active, the DMA controller 
compares data being shifted from TDI to TDO against the current value of the HR. If the value of the HR 
is anything other than DOh, the DMA operation begins on the first TCK cycle after the DMA controller finds 
a match between the data flow and the HR. 

When the value of the HR is DOh, DMA write operations are not initiated by the TDI-TDO data flow but 
when the TAP state changes from Shift-DR to Pause-DR and back to Shift-DR. 

The reset value of the HR is DOh, Figure 8 shows the register bits and order of scan, 

TDI-+lB:161514131211I BJt PTDO 
FIGURE 8. HEADER REGISTER BITS AND ORDER OF SCAN 
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The RAM register (RAMRl is used to load the address and data for RAM read and write operations. 
Depending on the current instruction, it is either 26 or 16 bits in length and can be thought of as one 
16-bit segment that holds data to be loaded into or out of the RAM,and one ten-bit segment that holds 
the RAM address. 

During execution of the IEEE Standard 1149.1-compatible instructions READRAM and WRITERAM, the 
register is 26 bits long. During the Capture-DR and Update-DR TAP states, the data appearing in the 
register's 16-bit segment is loaded into or read from the RAM at the address specified by the register's 
ten-bit address segment. 

During execution of the DMA instructions DAMRIN and DMAROUT, the register is 16 bits long, containing 
only the 16-bit data segment. Loading and unloading of the RAM occurs in the Shift-DR TAP state as a 
continuous data stream is shifted in through TDI or out through TDO. On each 16th TCK, the data in the 
register is loaded into or out of the RAM and the RAM address is incremented for the next read or write. 

Bits 25-10 RAMDAT15-RAMDATOO 
These bits hold the data to be parallel-loaded into or out of the addressed RAM location. 

Bits 9-0 RAMADR9-RAMADRO 
These bits contain the RAM address for read and write operations. 

The RAM is 16 bits wide and 1024 words deep. The signals of the register are shown in Table 7 and the 
register bits and order of scan are shown in Figure 9. Just as with the EQR2, the break in data flow 
between bits 10 and 9 indicates the dependence of the register length on the current instruction. 

TOI TOO 

TOO 

FIGURE 9_ RAM REGISTER BITS AND ORDER OF SCAN 
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BIT NUMBER 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 
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test cell register description 

TABLE 7. RAM REGISTER BITS 

SIGNAL 

RAMDAT15 

RAMDAT14 

RAMDAT13 

RAMDAT12 

RAMDAT11 

RAM DATI 0 

RAMDAT09 

RAMDAT08 

RAMDAT07 

RAMDAT06 

RAMDAT05 

RAMDAT04 

RAMDAT03 

RAMDAT02 

RAMDATOI 

RAMDATOO 

RAMADR9 

RAMADR8 

RAMADR7 

RAMADR6 

RAMADR5 

RAMADR4 

RAMADR3 

RAMADR2 

RAMADRI 

RAMADRO 
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DESCRIPTION 

RAM Data 15 

RAM Data 14 

RAM Data 13 

RAM Data 12 

RAM Data 11 

RAM Data 10 

RAM Data 09 

RAM Data 08 

RAM Data 07 

RAM Data 06 

RAM Data 05 

RAM Data 04 

RAM Data 03 

RAM Data 02 

RAM Data 01 

RAM Data 00 

RAM Address 9 

RAM Address 8 

RAM Address 7 

RAM Address 6 

RAM Address 5 

RAM Address 4 

RAM Address 3 

RAM Address 2 

RAM Address 1 

RAM Address 0 

The test cell register (TCR) is a 16-bit register. It performs parallel signature analysis operations on the 
data inputs or the contents of the RAM and stores the resulting signature to be scanned out and 
compared against an expected value. The TCR can be accessed by two instructions, SCANTCR and 
READTCR. 

The TCR also contains the results of the SAMPLE/PRELOAD instruction, in which the current value of the 
D15-DO data bus is captured. 

The reset value of the TCR is OOOOh. 

The register bits and order of scan are shown in Figure 10. 

TOI --+I ~~ 114113112111 110 I 9 8 I 7 6 I 5 I 4 3 I 2 1 I BOlt ~ TOO 

FIGURE 10. TEST CELL REGISTER BITS AND ORDER OF SCAN 
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The boundary scan register (BSR) is a 24-bit register that includes a boundary scan cell for all the non
JTAG liD pins of the device and one internal directional signal for PIO. The BSR is used to capture the 
data appearing at the device periphery and to apply data from device outputs. 

The reset value of the BSR depends on the current data at the liD boundary. 

Table 8 lists the signals of the BSA. The register bits and order of scan are shown in Figure 11. 

11-112 

TDI 

TOO 

FIGURE 11. BOUNDARY SCAN REGISTER BITS AND ORDER OF SCAN 

TABLE 8. BOUNDARY SCAN REGISTER CONFIGURATION 

BIT NUMBER 
23 
22 
21 

20 
19 
18 
17 
18 

15 
14 
13 

12 
11 
10 
9 

8 
7 
S 
5 
4 

3 
2 
1 

0 

SIGNAL DESCRIPTION 
015 Data Input 15 
014 Data Input 14 

013 Data Input 13 
012 Data Input 12 

011 Data Input 11 
010 Data Input 10 

D9 Data Input 9 

DB Data Input 8 
07 Data Input 7 

D6 Data InputS 
05 Data Input 5 
04 Data Input 4 
03 Data Input 3 
02 Oata Input 2 

01 Data Input 1 

DO Data Input 0 
ClK3 Clock 3 

ClK2 Clock 2 
ClKl Clock 1 

PIO_IN PIO Input Signal 
PIO_OUT PIO Output Signal 

ENPIO PIO Direction Control 
EQI Event OuaIHication Input 
EOO Event QualHication Output 
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-------------------------------------~ bypass register description ~ 

The bypass register (BR) is a one-bit register required by IEEE Standard 1149.1. It is included to provide -
an abbreviated scan path through the ' ACT8994 when the current test operations do not require it to load G:i 
or read one of the other registers. a: 
The bypass register is the selected data register at power-up. The BR is also selected if an invalid A. 
instruction is loaded in the IR. 

The BR preloads with Oh during the Capture-DR TAP state. The register bit is illustrated in Figure 12. 

TDI~TDO 

FIGURE 12. BYPASS REGISTER BIT AND ORDER OF SCAN 
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;g Instruction execution examples 

o The following section illustrates the execution of several instructions as well as the resulting data. For 
C these examples, assume that the relevant instruction has been loaded and updated in the IR prior to the 
C data that is shown in the example. 

(')-1 The WRITERAM instruction is illustrated by the data in Table 9. In the table, the term "scan sequence" 
means the data register Capture/Shift/ExitlUpdate sequence is used for scanning a data register and 

"D updating the contents. During each scan sequence, the data in bits 25 through 1 0 is loaded into the RAM 
:rJ at the address appearing in bits 9 through O. Note that during scan sequence 4, RAM address OOOh is 
m written to a second time, erasing the data written during sequence 1. 

:S The WRITEFILE instruction executes similarly to WRITERAM, with the event qualification register 2 being 
m used to access the register files in the EQM. 

:e TABLE 9. WRITERAM EXECUTION 

RAM REGISTER CONTENTS RAM CONTENTSt 
SCAN SEQUENCE 

BITS25->10 I BITS 9-> 0 ADDRESS I DATA 

1 0101 0101 0101 0101 0000000000 0000000000 0101 0101 0101 0101 
2 1010101010101010 0000000001 0000000001 1010101010101010 

3 11110000 11110000 0000000010 0000000010 11110000 11110000 
4 0000111100001111 0000000000 00 00000000 0000111100001111 

5 1111000000001111 0000000011 0000000011 1111000000001111 
t The RAM contents are updated on the failing edge of TCK In Update-DR. 

Table 10 illustrates the offset between data and address used by the READRAM instruction. In this 
example, READRAM is used to read the contents of the RAM, which is assumed to be the data written 
using the WRITERAM instruction in the prior example. 

Since the data read during the Capture-DR TAP state is taken from the current address (bits 9 through 0), 
scan sequence 1 is used to load the first address to be read and the remainder of the register is a "don't 
care". During scan cycle 2, two things happen. First, during Capture-DR, the data in RAM address OOOh is 
preloaded into bits 25 through 10 of the register. Second, the next address to be read is scanned into the 
register during Shift-DR. The value scanned into bits 25 through 10 during Shift-DR is irrelevant since 
these bits will be overwritten with data from the RAM during the Capture-DR TAP state of scan sequence 
3. 

READFILE executes similarly to READRAM, with the event qualification register 2 accessing the EQM's 
register files. 
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TABLE 10_ READRAM EXECUTION 
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RAM REGISTER CONTENTSt 

BITS25-+ 10 I B1TS9-+0 

XXXX XXXX XXXX XXXX 0000000000 

0000 111100001111 0000000001 

1010101010101010 00 0000 0010 

1111000011110000 0000000011 

1111000000001111 xxxxxxxxxx 

3: 
LIJ 
:> 
LIJ 
a: 
D. 
I
o 

t The data In bits 25 through lOIs the value of the RAM as capturad In the register. The data In bits 9 through 0 IS the next address to be read ::l 
as scanned in via TDI. C 

x = don't care. o 
The READRAM, WRITERAM, READFILE, and WRITEFILE instructions are useful when a small amount of a: 
data is to be written to or read from the RAM or EQM register files and are provided for strict adherence D. 
to IEEE Standard 1149.1. However, DMA instructions are often more efficient when large amounts of data 
are to be transferred. DMAFIN, the DMA instruction to load the register files, is illustrated in Table 11. For 
this example, the user wishes to load the register files with all ones and then return to the Run-Test/Idle 
state. The table shows the procedure required to do this using DMAFIN. Recall that there are two 
methods to initiate DMA operations, one using the header register and one using the Pause-DR TAP 
state. This example initiates DMA using the Pause-DR method, which means that the value of the HR 
must be OOh (see header register description). Assume that at TCK cycle 0 the TAP is moving from 
Update-IR to Run-Test/Idle after having loaded and updated 66h (DMAFIN) in the IR. 

TABLE 11. DMAFIN EXECUTION 

TCKCYCLE TMS* TDI* COMMENT 

0 L X Update-IR -+ Run-Test/Idle 

1 H X Run-Testlldle -+ Select·DR·Scan 

2 L X Select·DR·Scan -+ Capture-DR 

3 L X Capture·DR -+ Shift·DR 

4 H X Shift·DR -+ ExHl·DR 

5 L X ExHl·DR -+ Pause· DR, start DMA during next Shift·DR 

6 H X Pause·DR -+ ExH2·DR 

7 L X Exit2·DR -+ Shift·DR 

8-774 L H Load register files using Shift·DR state, loop for 767 TCK cycles 

775 H H Shift·DR -+ ExHl·DR, perform last shift 

776 H X ExHl·DR -+ Update·DR 

777 L X Update·DR -+ Run· T estlldle 
. . 

* Value must be present at the nSlng edge of TCK . 

The DMA instruction for loading the RAM, DMARIN, executes similarly to that in Table 12. In this example, 
the other method of initiating DMA, comparing the TDI-TOO data flow against the contents of the header 
register, is illustrated. Prior to executing DMARIN, the user has executed SCANHDR and loaded the HR 
with F9h, which is used as the trigger pattern for the DMA RAM write. 
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TCKCYCLE TMSt TOrt COMMENT 
0 L X Update·IR -+ Run-Teallldle 
1 H X Run-Testlldle -+ Select·DR-Scan 
2 L X Selecl-DR-Scan -+ Capture·DR 
3 L X Captute-DR -+ Shift-DR 
4 L H Shlft·DR, begin looking for header pattem (F9h) 
5 L H 
6 L H 
7 L L 
8 L L 
9 L H 
10 L H 
11 L H 
12 L H 
13 L H Prior eight bits now match the value of the HR, begin DMA next cycle 

14-1036 L L Load RAM using Shift-DR stete, loop for 1023 TCK cycles 
1037 H L Shift-DR -+ Exitl-DR, perform last shift 
1038 H X ExHl-DR -+ Update-DR 
1039 L X Update-DR -+ Run-Test/Idle . . tValue must be present at the nSlng edge of TCK • 

The fastest way (fewest clock cycles required) to load the RAM is to use INITRAM or TOGRAM. These 
instructions are applicable when the same data pattern is to be loaded in. each RAM location or when the 
data in each location is to be the inverse of the data in an adjacent location. To begin the procedure, the 
user should load the IR with WRITERAM and scan the RAMR with the data to be written and the starting 
address. After this is complete, scan the IR with INITRAM or TOG RAM and loop in the Run-Test/Idle 
state as shown in Table 13 for 1023 TCK cycles (if the entire RAM is to be loaded), The final RAM 
location is written to as the TAP state changes from Run-Test/Idle to Select-OR-Scan, 

Assume that the RAMR has been loaded with the value 3AAA800h. Bits 9 through 0 (the ten address bits) 
are OOOh, and bits 25 through 10 (the sixteen data bits) are AAAAh, If INITRAM is executed according to 
the table, each RAM location will contain the value AAAAh, If TOG RAM is executed instead of INITRAM, 
the RAM will contain alternating patterns of AAAAh and 5555h, beginning with AAAAh in location OOOh 
and ending with 5555h in location 3FFh. 

TABLE 13. INITRAM, TOGRAM EXECUTION 

TCKCYCLE TMS* COMMENT 
0 L Update-IR -+ Run-Teallldle 

1-1023 L Loop In Run-Testlldle, loed RAM 
1024 H Run-Testlldle -+ Selecl-DR-Scan, start next operation . . * Value must be present at the rISIng edge of TCK . 
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The programmable clock interface (PCI) circuit generates the on-line clock used for test operations run -> 
under the RUNN instruction, By driving the ClK1, ClK2, and/or ClK3 inputs with system clock, status, UJ 
interrupt. ready, or any of a number of other Signals, the user can synchronize on-line test operations to 
different system conditions, The device issues its on-line clock according to one of several logic equations g: 
(see Table 14), The PCI increases the flexibility of the device by allowing on-line test operations to be 
triggered by multiple real-time system signals, t-

TABLE 14. PCI LOGIC EQUATIONS 

POLSEL SELD SELC SELB SELA 

(CTLR BIT 38) (CTLR BIT 35) (CTLR BIT 34) (CTLR BIT 33) (CTLR BIT 32) 

0 0 0 0 0 

0 0 0 0 1 

0 0 0 1 0 
0 0 0 1 1 

0 0 1 0 0 
0 0 1 0 1 

0 0 1 1 0 

0 0 1 1 1 

0 1 0 0 0 
0 1 0 0 1 

0 1 0 1 0 
0 1 0 1 1 

0 1 1 0 0 

0 1 1 0 1 

0 1 1 1 0 
0 1 1 1 1 

1 0 0 0 0 

1 0 0 0 1 

1 0 0 1 0 

1 0 0 1 1 

1 0 1 0 0 
1 0 1 0 1 

1 0 1 1 0 

1 0 1 1 1 

1 1 0 0 0 

1 1 0 0 1 

1 1 0 1 0 

1 1 0 1 1 

1 1 1 0 0 

1 1 1 0 1 

1 1 1 1 0 

1 1 1 1 1 

t AV8Ilable for both RUNN and RUNT, 
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ON-LINE CLOCK (OCLK) 
TCKt 

CLK1t 

CLK2t 

CLK3t 
ruTeCD<2 

CLK1eCLK2 

CLK1eCLK2 

CLK1eCLK2 

CLK1eCLK2eCLK3 
CLK1eCD<2ea:i<3 

CLK1eCLK2eCD<3 

CLK1eCLK2eCD<3 

ruTeCD<2eCLK3 

CLK1eCLK2eCLK3 

CD<f eCLK2eCLK3 

CLK1eCLK2eCLK3 

fCK 
ruT 

CLK2 

CD<3 

CLK1+CLK2 

CLK1+CLK2 

CLK1+CLK2 

CLK1+CLK2 

CLK1 +CLK2+ CLK3 

CLK1 + CLK2+ CLK3 

CLK1 +CD<2+ CLK3 

CD<f + CD<2 + CLK3 

CLK1 +CLK2+CLK3 

ruT +CLK2+a:i<3 

CLK1 + CLK2 + CD<3 

ruT + ID2 + CiJ(3 
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OP3 OP2 OPl OPO 
(CTLR BIT 44) (CTLR BIT 43) (CTLR BIT 42) (CTLR BIT4l) 

OPCODE/FUNCTION 

0 0 0 0 Sample 
0 0 0 1 Sample 
0 0 1 0 Sample 
0 0 1 1 Sample 
0 1 0 0 PSA, no cascade 
0 1 0 1 PSA, MSD cascade 
0 1 1 0 PSA, MID cascade 
0 1 1 1 PSA, LSD cascade 
1 0 0 0 Trace 
1 0 0 1 Trace 
1 0 1 0 Trace 
1 0 1 1 Trace 
1 1 0 0 Trace and PSA, no cascade 
1 1 0 1 Trace and PSA, MSD cascade 
1 1 1 0 Trace and PSA, MID cascade 
1 1 1 1 Trace and PSA, LSD cascade 

RUNN, RUNT opcode description 

The primary functions of the 'ACT8994 are those opcodes run under the RUNN and RUNT instructions. 
The test operation performed is determined by OP3-0PO (CTLR bits 44 through 41) as shown in Table 
15. During the event protocols (see event protocol description), the opcodes below are executed in the 
DO TEST state: 

SAMPLE 
The data at the 0 inputs is captured in the TCR, taking a snapshot of the current data. 

PSA 
A parallel signature analysis is performed on the data appearing at the 0 inputs, The TCR is configured as 
a linear-feedback shift register (LFSR) according to the conditions previously loaded in PTAP15-PTAPOO. 
See parallel signature analysis operations for details of PSA tests. 

Four opcodes initiate the PSA operation, and there are four different options for cascading more than one 
OBM (see cascaded PSA operations): 

11-118 

No cascade: The PIO pin is placed in the high-impedance state, and the device's TOI and TOO pins 
perform their normal function. 

MSO cascade: The device is configured as the most significant device in a multiple-OBM PSA chain. 
The TOI input is ignored and the LFSR data is shifted out via TOO to a middle significant OBM. PIO is 
configured as an input. 

MID cascade: The device is configured as a middle significant device (neither most nor least significant) 
in a multiple-OBM PSA chain. TOI accepts serial LFSR input, and the LFSR data is shifted out via TOO. 
PIO is configured as an input. 

LSD cascade: The device is configured as the least significant device in a multiple-OBM PSA chain. TOI 
is the serial input in the LFSR chain, and TOO is placed in the high-impedance state. PIO is configured 
as an output. 
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The data appearing at the D inputs is stored in the RAM. The RAM address is cleared to OOOh prior to > 
execution (unless RACDIS = 1) and is incremented after each write cycle. The device can be configured LLla: 
to allow write cycles to continue after the maximum address is reached (thus overwriting data) or to Q. 
discontinue write cycles after RAM address 03FFh has been written to. 

TRACE/PSA I
The TRACE and PSA operations are executed simultaneously. The same PSA cascading options available g 
under PSA are available under TRACE/PSA. C 

event qualification module description 0 
The EQM controls test operations in the on-line mode. It contains an event controller to issue enable and a: 
control signals, a programmable clock interface circuit to issue the on-line clock, and register files to store Q. 
the loop counter, event counter, expected (compare) data, and mask data. 

When RUNN is the current instruction, on-line test operations are active according to one of eight 
protocols. The protocols are state machines synchronous to the on-line clock (in the descriptions and 
diagrams of EQM operations and protocols, the on-line clock is referred to as OCLK). There are eight 
protocols that may be executed, all of which use three status signals to determine the next state. Those 
signals are EVENT, ECMIN, and LCMIN. 

EVENT is an active-high signal and indicates that a protocol is to be triggered. Table 16 lists the signals 
that may be chosen to assert EVENT. 

EVENT = 1 if the selected condition(s) exists. 
EVENT = 0 otherwise. 

ECMIN, the event counter minimum indicator, is an active-low signal and becomes active (goes low) when 
the event counter (EQR2 bits 55 through 40) has decremented to one, indicating that the event has 
occurred the specified number of times. Note that the event counter does not necessarily decrement on 
each match found. There must be one non-event between events for the EQM to recognize the events as 
separate and decrement the event counter (this is illustrated in Figure 13). In the example of the figure, 
the event counter is set to 2h and the expected data pattern (EQR2 bits 15 through 0) is 0001 h. 

ECMIN = 0 if the event counter = 1. 
ECMIN = 1 otherwise. 

LCMIN, the loop counter minimum indicator, is an active-low signal and becomes active (goes low) when 
the loop counter (EQR1 bits 15 through 0) has decremented to one, indicating that the event protocol has 
executed the specified number of times. 

LCMIN = 0 if the loop counter = 1. 
LCMIN = 1 otherwise. 
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ClK 

015-00 

EVENT ~ 
EVCNT 

STROBE 

EVCNT 

ECMIN 
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FIGURE 13. EVENT COUNTER 

TABLE 16. EVENT SELECT 

EQISELC EQISELB EQISELA 
EVENTt 

(EQRl BIT 22) (EQRl BIT 21) (EQRl BIT 20) 

0 0 0 CTERM 
0 0 1 DCTERM 
0 1 0 EOI 
0 1 1 EOi 
1 0 0 DEOI 
1 0 1 OEm 
1 1 0 l 
1 1 1 l 

t EVENT IS the active-high SIgnal used for triggering EOM protocols. 
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CTERM -
This asynchronous signal becomes active when the EOM compare cells detect a match between the.D ii:i 
input data and the expected data from the EOM register files. CTERM is enabled by ENACMP in the 
EOR1 to become active either on the first match after the RUNN instruction is executed or on the first a:a. 
match after an event protocol has started. 

DCTERM I
DCTERM is a synchronized version of CTERM. DCTERM becomes active on the first riSing edge of OCLK Q 
after CTERM becomes valid. is 
~ 0 
EOI is the level present at the EOI input pin. a: 
~ a. 
EOI is the inverse of the level present at the EOI input pin. 

DEQI 
The synchronized version of EOI is DEOI, which becomes valid on the rising edge of OCLK. 

DEQI 
DECI is the inverse of DEOI. 
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The on-line test operations implemented using the RUNN instruction are executed according to one of 
eight protocols. CMD2-CMDO are decoded as shown in Table 17 to select the protocol. 

TABLE 17. EQM PROTOCOL DECODE 

CMD2 CMDl CMDO 
(EQRl BIT 32) (EQRl BIT 31) (EQRl BIT 30) SELECTED EQM PROTOCOL 

0 0 0 Protocol 1 
0 0 1 Protocol 2 
0 1 0 Protocol 3 
0 1 1 Protocol 4 
1 0 0 ProtocolS 
1 0 1 Protocol 6 
1 1 0 Protocol 7 
1 1 1 Protocol 8 

The state machines for the eight on-line protocols are shown in Figures 14 through 21. Decisions are 
made by the protocol state machine based on the values of the internal signals EVENT. ECMIN. and 
LCMIN as shown in the figures. The term DO TEST in the figures refers to the RUNN opcode selected by 
OP3-0PO. Although any of the opcodes may be executed with any of the protocols. certain tests are 
more compatible with some protocols than with others. 

The EOM operates synchronously to the on-line clock. OCLK. which is issued by the PCI as described 
earlier (see PCI description). 

The EOM register files hold the expected and compare mask data used for triggering test operations as 
well as the event and loop counters. The addresses of the register files and the RAM are reset to all 
zeroes prior to the execution of any protocol. 

There are two counters associated with the protocols. Each counter performs one of two functions during 
the protocol execution. The event counter keeps track of the number of times EVENT (which is based on 
some signal(s) as selected by the current protocol) becomes active. and decrements accordingly. or it 
delays the start of test execution for a certain number of OCLK cycles. The loop counter keeps track of 
the number of times the protocol has been executed or specifies the number of clocks for which a test is 
to be executed. The protocol terminates when the loop counter has decremented. 

Protocols can be initiated by the signal present on EOI. This is useful when a test operation is to be 
triggered by a signal from the outside world. The signal input to EOI is configurable as shown previously in 
Table 16 to provide additional flexibility. 

In Figures 14 through 21. four signals are indicated in the state diagrams. and they represent actions that 
occur at certain points in the execution of the protocols. The four Signals are: 

DEC: decrement the event counter. 

DLC: decrement the loop counter. 

LEV: load the event counter with a new value from the register file. 

LND: load new expected and compare mask data from the register file. 

As new data is loaded into either the event counter or expected and compare mask data. the register file 
address increments automatically. Data is not erased as it is loaded. and the 16·word deep register files 
can be re-used (I.e .• increment from file address Fh to Oh and beyond) in the same test operation. 

TEXAS ." 
INSTRUMENTS 

11-122 POST OFFICE BOX 656303 • DALLAS, TEXAS 75286 



event qualification protocols (continued) 

SN54ACT8994, SN74ACT8994 
DIGITAL BUS MONITORS 

TI0285-D3604, JUL V 1990 

== UJ 
In the protocols and descriptions, the term "event" refers to the signal, as determined according to Table -> 
16, selected to activate the state diagram signal EVENT. UJ 
In the protocol descriptions that follow, LCNT and ECNT represent the values of the loop counter and a:: 
event counter, respectively. D. 

FIGURE 14. EQM PROTOCOL 1 

Protocol 1 (see Figure 14) executes a test after an event has been observed a specified number of times 
and repeats the test for"the number of times specified by the loop counter. The test executes once (after 
the event counter has decremented) for each loop count. Protocol 1 can be summarized as: 

For LCNT times do 
Begin 

After ECNT events, DO TEST 
End 

END OF TEST 
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FIGURE 15. EQM PROTOCOL 2 

Protocol 2 (see Figure 15) is similar to protocol 1, the difference being that the specified test executes 
while the event is valid, rather than only once after the event is observed. This protocol provides a do
while test and is useful when EQI is used to trigger EVENT. The protocol can be summarized as: 

For LCNT times do 
Begin 

After ECNT events, DO TEST while EVENT = 1 
End 

END OF TEST 
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FIGURE 16. EQM PROTOCOL 3 
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Protocol 3 (see Figure 16) recognizes separate start and stop events. The test begins execution after a 
certain event occurs and stops after another (possibly different) event occurs. If the start and stop events 
are patterns (i.e., one of the compare terms is used as the event trigger), they are contained in 
consecutive register file locations. Protocol 3 can be summarized as: 

For LCNT times do 
Begin 

After ECNT events, start DO TEST 
After ECNT events, stop DO TEST 

End 
END OF TEST 

Note that, although ECNT appears twice in the protocol summary, the user can specify different values for 
the start and stop events, as the event counter is reloaded after the test begins. 
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FIGURE 17. EQM PROTOCOL 4 

Protocol 4 (see Figure 17) is similar to Protocol 3, the difference being that after the stop event has 
occurred, the test continues for some number of OCLKs. Protocol 4 can be summarized as: 

For LCNT times do 
Begin 

After ECNT events, start DO TEST 
After ECNT events, stop DO TEST after ECNT OCLKs 

End 
END OF TEST 

11·126 
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EVENT = 1 

(DEC) 

(LEC) 
1----- (OLC) 

(LNO) 

FIGURE 18. EQM PROTOCOL 5 

Protocol 5 (see Figure 18) specifies that the test be executed for some number of OCLKs after an event 
has occurred and can be summarized as: 

For LCNT times do 
Begin 

After ECNT events, DO TEST for ECNT OCLKs 
End 

END OF TEST 
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FIGURE 19. EQM PROTOCOL 6 

Protocol 6 (see Figure 19) includes a pause for ECNT OCLKs after the triggering event has been 
observed. 

For LeNT times do 
Begin 

After ECNT events. pause for ECNT OCLKs 
DO TEST for ECNT OCLKs 

End 
END OF TEST 

TEXAS' ." 
INSTRUMENTS 

11-128 POST OFFICE BOX 855303 , DALLAS, TEXAS 75285 



FIGURE 20. EQM PROTOCOL 7 

SN54ACT8994, SN74ACT8994 
DIGITAL BUS MONITORS 

TI028&-D3604, JULY 1990 

During protocol 7 (see Figure 20), a test is executed after an event occurs without an intermediate pause; 
following that, the pause/test algorithm is implemented. The protocol summary is: 

After ECNT events, DO TEST for ECNT OCLKs For (LCNT ~ 1) times do 
Begin 

Pause for ECNT OCLKs 
DO TEST for ECNT OCLKs 

End 
END OF TEST 
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FIGURE 21. EQM PROTOCOL 8 

Protocol 8 (see Figure 21) starts a pause/test algorithm after a number of events are observed and can 
be summarized as: 

After ECNT events, For LCNT times do 
Begin 

Pause for ECNT OCLKs 
DO TEST for ECNT OCLKs 

End 
END OF TEST 
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~ 
W 

Any of several internal status Signals can be selected to be output via EQO during online testing as -> 
shown in Table 18. W 

EQO output during RUNN 

TABLE 18. EQO SELECTt a: 
EQOSELD EOOSELC EQOSELB EOOSELA 

(EQR1 BIT 26) (EQR1 BIT 25) (EQR1 BIT 24) (EQR1 BIT 23) 
EQO OUTPUT SIGNAL 

0 0 0 0 H 

0 0 0 1 L 

0 0 1 0 EOT 

0 0 1 1 EOT 

0 1 0 0 RUN 

0 1 0 1 RUN 
0 1 1 0 TGATE 

0 1 1 1 'fGi\'fE 
1 0 0 0 CTERM 

1 0 0 1 C'i'E1"fIVl 
1 0 1 0 DCTERM 

0 0 1 1 DCTERM 

1 1 0 0 H 

1 1 0 1 L 

1 1 1 0 H 

1 1 1 1 L 

t ThIS table IS valid unless PARENA - 1 (CTLR BIt 38) and the TAP IS In the Pause·DR state. See control register bit descllptlon for detaIls. 

CTERM 
This asynchronous signal becomes active when the EQM compare cells detect a match between the D 
input data and the expected data from the EQM register files. CTERM is enabled by ENACMP in the 
EQR1 to become active either on the first match after the RUNN instruction is executed or on the first 
match after an event protocol has started. CTERM is the inverse of CTERM. This is the same signal 
discussed earlier as one of the signals that may be selected to assert EVENT. 

DCTERM 
DCTERM is a synchronized version of CTERM. DCTERM becomes active on the first rising edge of OCLK 
after CTERM becomes valid. DCTERM is the inverse of DCTERM. This is the same signal discussed 
earlier as one of the signals that may be selected to assert EVENT. 

RUN 
The RUN status signal indicates that an event protocol is active, but not necessarily that a test operation 
is being performed (i.e., the protocol state machine mayor may not be in DO TEST). RUN becomes 
active as soon as an event protocol begins execution and goes inactive after the protocol has terminated. 
RUN is the inverse of RUN. 

TGATE 
TGATE is active (high) when a test operation under an event qualification protocol is executing (i.e., the 
protocol state machine is in DO TEST). TGATE is the inverse of TGATE. 
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::D EQO output during RUNN (continued) 

o EOT 
C The EOT signal goes high when an event protocol enters the end-of-test state, meaning that the event c:: protocol has terminated, EOT is the inverse of EOT, 

n 
-I 

Figure 22 illustrates the relationship of the internal status signals to the test operation, 

11-132 

SELDP = 0 
CMPSEL = 0 
START EXPDATA = OOOOh, EVCNT = 2 
STOP EXPDATA = FFFFh, EVCNT = 2 
RUNN OPCODE = 1000 = TRACE 
EQM Protocol = 3 

FIGURE 22. EQM STATUS SIGNALS 
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~ operaUon under RUNT 
W 

Under RUNT, which is active only in the Run-Testlldle state, the current data at the D inputs (Le., the -> 
value of 015-00 at the rising edge of the selected clock) is input into the TCR and/or RAM. Figure 23 W 
shows the timing for a TRACE operation under RUNT, and the contents of the RAM after several write 
cycles have occurred. The first pattern stored is the one present at the first rising edge of the clock after a: 
entering Run-Testlldle, and the last pattern stored is the one present at the rising edge of the clock as D. 
the TAP state changes from Run-Testlldle to Select-DR-Scan. I-

TAP 
STATE 

TCK 

RAM 

• ;;; 

~ 
~ 
I 
C 

" II< 

FIGURE 23. RUNT TIMING DIAGRAM 

alignment of compare and data signals under RUNN 

8 
UI 
I 

25 
t 
.! .. 
UI 

8 
UI 
I 

II< 

~ .. .. 
UI 

Under RUNN, several options are available for the compare function and storage of data as controlled by 
SELDP and CMPSEL (CTLR bits 40 and 37, respectively). The data input in both the RAM (and/or TCR) 
and the EQM compare circuitry can be delayed one clock cycle to implement the desired test 
methodology. The four options are illustrated in Figures 24 through 27, which illustrate the alignment of 
compare and data signals for a portion of a TRACE operation under RUNN. In the figures, the compare 
pattern to start the operation is 0003h and the compare pattern to stop the operation is OOOFh. The data 
alignment is the same for any test that runs under RUNN. 

OCLK 

015-00 

CTERt.A n n ~ I ________________ ~ ~ ______ __ 

FIGURE 24. RUNN TIMING DIAGRAM: SELDP = 0, CMPSEL 0 
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CTERM 

RAM 

OCLK 

____ ~rl~ ________________ ~rl~ __________ __ 

FIGURE 25. RUNN TIMING DIAGRAM: SELDP = 0, CMPSEL 

CTERM n n 
~ I~--------------~ ~ ______ _____ 

RAM 

OCLK 

D15-DO 

CTERM 

RAM 

11-134 

FIGURE 26. RUNN TIMING DIAGRAM: SELDP = 1, CMPSEL 0 

____ ~rl~ ________________ ~rl~ __________ __ 

FIGURE 27. RUNN TIMING DIAGRAM: SELDP = 1, CMPSEL = 
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3= parallel signature analysis operations 
LLI 

The TCR can be configured by OP3-0PO to perform PSA operations on the 0 inputs. Additionally, -
multiple DBMs can be cascaded to perform PSA on more than 16 bits with the PIO pin configured for ~ 
feedback. a:: 
PSA operations use an LFSR technique to perform exclusive-OR functions on pairs of data and use the D. 
result as the input to an adjacent Ootype flip-flop. Parallel signature analysis can be performed under I
RUNN and RUNT and as a self-test operation on the RAM. 0 
The flexibility of the device in performing PSA operations is greatly enhanced by the OATMSK bits and ;:) 
PTAP bits of the control register. The user can configure the device such that any combination of the 0 C 
inputs can be ignored during PSA and select the feedback (FBAK) bit from the operation as an input to 0 
one of the exclusive-OR gates in each shift register stage. a:: 
The basic configuration for parallel signature analysis is shown in Figure 28. On each clock cycle the D. 
results of exclusive-OR functions are shifted to another cell as one of the inputs for the next exclusive
OR. A unique signature is developed and can be scanned out for comparison against an expected or 
known value. 

The output of the shift register stages is determined by the various input signals as shown in Table 19. 

PSA operations do not affect storage in the RAM when a simultaneous PSAITRACE operation is being 
performed. 

TABLE 19. PSA TRUTH TABLE 

INPUTS OUTPUT 

PTAPnn FBAK DATMSKnn Dn Qn-1t Qnt 

0 X 0 0 0 0 
0 x 0 0 1 1 
0 X 0 1 0 1 
0 X 0 1 1 0 
0 X 1 X 0 0 
0 X 1 X 1 1 
1 0 0 0 0 0 
1 0 0 0 1 1 
1 1 0 1 0 1 

1 1 0 0 1 0 
1 1 1 X 0 0 
1 1 1 X 1 1 

1 1 0 0 0 1 
1 1 0 0 1 1 

1 1 0 1 0 0 
1 1 0 1 1 1 

1 1 1 X 0 1 
1 1 1 X 1 0 . . .. t an - the value of regIster n after the nSlng edge of ClK. an -1 - the value of regIster (n 1) pnor to the risIng edge of 

ClK. See Figure 28. 
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8 

PTAP08 

PTAPOO 

PTAP10 

PTAPt1 

PTAP12 

PTAP13 

PTAP,,, 

PTAP1! 

FIGURE 28. PSA CIRCUIT 
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3= 
LLI 

More than one ' ACT8994 can be cascaded to perform PSA operations on buses wider than 16 bits. The -
RUNN and RUNT opcodes include options for configuring the device for stand-alone signatures or as the> 
most significant device (MSD), mid significant device (MID), or least significant device (LSD) in a cascaded LLla: 
configuration. A. 
Figure 29 shows a configuration in which three devices are cascaded. When the PSA opcode includes 
configuration as an MSD or MID, the PSA circuit is configured such that PIO is an input and replaces, in I
the circuit of Figure 28, the 0 output of register 0 (00) as the FBAK bit. 00 is routed through TOO to drive ~ 
the TDI input of the next device in the chain. A device configured as a MSD ignores its TDI input. C 
When the PSA opcode configures a device as the LSD, 00 is used to drive PIO, now enabled and used 0 
as an output, which is tied to the PIO inputs of the MSD and MID(s). The TOO pin of an LSD is in the a: 
high-impedance state. A. 
During a cascaded PSA operation, the TDI and TOO pins of the device are used in the shifting of data~ 
Although an instruction register scan can occur while RUNN is active, and updating the IR with another 
RUNN instruction will not affect device operations, the scanning of data through the IR will contaminate 
the signature being generated. When a cascaded PSA operation is active, it is recommended that the 
device go to the Run-Test/Idle state for the duration of the test. 

015-00 

TOI 'ACT8994 TOO 
(MSO) 

PIO 

015-00 

TOI 'ACT8994 TOO 
(MID) 

PIO 

015-00 

TOI 'ACT8994 TOO 
(LS~) 

PIO 

FIGURE 29_ CASCADED PSA CONFIGURATION 
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4 
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ClKl 015-00 4 ClKl 015-00 

ClK2 4 ClK2 
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TOI 
'8994 

TOO TOI 
'8994 

TOO 

~ TIofS TIofS 

TCK EQI EQO PIO ~ ,----+ TCK EQI 
PIO 

EQO 

t t 

y 

External Signals ____ 

FIGURE 30. TYPICAL DBM APPLICATION 

To 
Scan 
Path 

-

Global Event 
Qualification -

logic 

Figure 30 shows a typical application of the ' ACT8994. In the figure, two DBMs reside in parallel with a 
microprocessor and memory. The CLK inputs, used for on-line operations under RUNN, are driven by 
system Signals (interrupt, clock, enable, control, etc.). The DBMs are configured for cascaded PSA 
operations by connecting their PIO pins. 

Global event qualification schemes are implemented by combining, in the global event qualification logic 
block, the EQO outputs of the DBMs with some external qualifiers chosen by the user. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t ~ 
Supply voltage range, Vee, .. ", .................... , .......................... ·.. -0.5 V to 7 V 5> 
Input voltage range, VI (see Note 1) ....................................... -0.5 V to Vee + 0.5 V LLI 
Output voltage range, Vo (see Note 1) .................................... -0.5 V to Vee + 0.5 V a: 
Input clamp current, 11K (VI < 0 or VI > Vee) ............................................ ±20 mA D. 
Output clamp current, 10K (VI < 0 or VI > Vee)............................. ... .......... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee). .. .. .. . .. .. .. .. .. . .. . . . .. . . .. . . . . . . . . .. .. . ± 50 mA ~ 
Continuous current through Vee or GND . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ± 200 mA 0 
Storage temperature range ...................................................... - 65·e to 150·e :::l 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only C 
and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating condnions" is 0 
not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. a: 

NOTE 1: The input and output voltage ratings may be exceeded ff the input and output current ratings are observed. D. 

recommended operating conditions 

'54ACT8994 '74ACT8994 

MIN MAX MIN MAX UNIT 

Vcc Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

Vo Output voltage 0 Vee 0 VCC V 
EQO -3.4 -4 

IOH High-level output curren! PIO -12 -16 mA 
TOO 20 24 
EOO 3.4 4 

IOL Low-level output current PIO 12 16 rnA 

TDO 20 24 

TA Operating free-air temperature -55 125 0 70 ·C 
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;g electrical characteristics over recommended operating free-alr temperature range (unless o otherwise noted) 

C 
C 
o 
-I 
." 
::D 
rn 
< -rn 
~ 

PARAMETER TEST cONDmoNS 
'54ACT8994 

MIN MAX 
VCC - 4.5 V, 10H - - 3.4 mA 3.7 

EOO 
Vee - 4.5 V, 10H - -4 mA 

VCC - 4.5 V, 10H - 12 rnA 3.7 
VOH PIO 

Vee - 4.5 V, 10H - -16mA 

Vee - 4.5 V, 10H - -20 mA 3.7 
TOO 

Vee = 4.5 V, 10H = -24rnA 

Vee - 4.5 V, 10l - 3.4 mA 0.5 
EOO 

VCC - 4.5V, 10l - 4mA 

Vee = 4.5 V, 10l = 12 mA 0.5 
VOL PIO 

Vee - 4.5 V, 10l - 16 mA 

VCC - 4.5 V, 10l - 20 rnA 0.5 
TOO 

VCC - 4.5 V, 10l - 24 mA 

lozt PIO,TOO VCC - 5.5 V, Vo - Vee or GNO ±10 

II Vee - 5.5 V, VI - VCC or GNO ±1 

ICCQ 
VCC = 5.5 V, VI = Vee or GNO, 10 = 0 200 

(RAM disabled) 

ICC 
Vee = 5.5 V, VI = Vee or GNO, 10 = 0 175 

(RAM enabled) 

t For 1/0 p,ns, the parameter 10Z Includes the Input leakage current. 

timing requirements over recommended operating free-air temperature range 

'54ACT8994 

MIN MAX 
TCK 0 35 

fclock AnyClK 0 35 

TCK high or low 10 
tw Pulse duration 

Any ClK high or low 10 

TMS before TCK t 10 

Any 0 before TCK t 10 

Any 0 before any ClK 10 

Isu Setup time TOI before TCK t 10 

PIO before TCK t 10 

PIO before any ClK 10 

EOI before any ClK 10 

TMS after TCK t 5 

Any 0 after TCK t 5 

Any 0 after any ClK 5 

th Hold lime TOI after TCK t 5 

PIO after TCK t 5 

PIO after any ClK 5 

EOI after any ClK 5 

Id Delay time Power-up to TCK t 100 
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'74ACT8994 

MIN MAX UNIT 

3.7 

3.7 
V 

3.7 

0.5 

0.5 
V 

0.5 

±5 p.A 
±1 ,.A 

200 ,.A 

175 mA 

'74ACT8994 

MIN MAX 
UNIT 

0 35 

0 35 
MHz 

10 

10 
ns 

10 

10 

10 

10 ns 

10 

10 

10 

5 

5 

5 

5 ns 

5 

5 

5 

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

PARAMETER 

fmax 

tPLH 

tpHL 

tPLH 

tPHL 

tPLH 

tPHL 

tPLH 

tPHL 

tPLH 

tPHL 

tPLH 

tPHL 

tPLH 

tPHL 

tPLH 

tpHL 

tPZH 

tPZL 

tPHZ 

tPLZ 

tPZH 

tPZL 

tPHZ 

tPLZ 

FROM 

(INPUT) 

TCK 

AnyCLK 

Any 0 

TCK,J, 

TCK,J, 

TCK,J, 

EOI 

AnyCLK 

AnyCLK 

AnyCLK 

TCK,J, 

TCK,J, 

TCK,J, 

TCK,J, 

TO 

(OUTI'UT) 

EOO 

TOO 

PIO 

EOO 

EOO 

TOO 

PIO 

EOO 

TOO 

TOO 

PIO 

PIO 
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'54ACT8994 '74ACT8994 

MIN MAX MIN MAX 
UNIT 

35 35 

35 35 
MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

11-141 

3: 
UJ -> 
UJ 
a: 
a.. 
I
U 
:J 
C o 
a: 
a.. 



SN54ACT8994, SN74ACT8994 
DIGITAL BUS MONITORS 

03604, JULY 19~TI0285 

~-------------------------------------------------:D o 
C 
C 

PARAMETER MEASUREMENT INFORMATION 

TEST 

tPLH/tPHL 

SI 
OPEN 

0 ..... From Output_---<.----<.-_S ... 0"'0/l..o.,..----'S1 
Under Test 

02 x Vee 

o Open t, tPLZ/tpZL 2 x Vee 
tPHz/tpZH GND 

500.0. 

LOAD CIRCUIT FOR Oll"fPUTS 

Hlgh-LeVel~5V --~~-:V 
Pulse " • 

, '0 V , , 
'--- tw ---' 

~' :3V 
Low-Level , 15 V '1.5 V 

Pulse • 
-----OV 

VOLTAGE WAVEFORMS 
PULSE DURATIONS 

Timing --- ---"''.;/" ~,"--3 V 
Input fo.1.5 V , ____ J, ,, ____ '" OV 

t' ' 
.u~~th , , 

Data~1.SV -'-;.~~----3V 
Input, , 

OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

Control ' , 
outPut~3V 

(low-level , 1.5 V , 1.5 V 
enabling) , _, __________ • ° V , , 

outPut~' ;-------~-:-- Vee 
Waveform 1 : 50% :' 

51 at 2 x Vee ' ' _ }_0!o_ - - - - VOL , , ' 
tpZH ~ ,-- ~:-- tpHZ 

outPut~' '--s-o,,----·VOH 
Waveform 2 50%, 

51 at GND - - - - - - - - - - - - VOL 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES 
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• Members of the Texas Instruments SCOPE'" 
Family of Testability Products 

• Compatible With the IEEE Standard 1149.1 
(JTAG) Serial Test Bus 

• Select Up to Four Secondary Scan Paths to 
Be Included in a Primary Scan Path 

• Allow Partitioning of System Scan Paths 

• Six Data Registers: Control, Select, Counter, 
Boundary Scan, 10 Bus, Bypass 

• Include Eight-Bit Programmable Binary 
Counter to Count or Initiate Interrupt 
Signals 

• Include Four-Bit Identification Bus for Scan 
Path Communication 

• Inputs are TTL Compatible 

• Compatible with Tl's ASSET'" (Automated 
Support System for Emulation and Test) 
Software 

• Can be Cascaded Horizontally or Vertically 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-fLm Process 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic a~O-mil 
DIPs 

description 

SN54ACT8997 , , , JT PACKAGE 
SN74ACT8997 " • ow OR NT PACKAGE 

(TOP VIEW) 

MCO 
DTD01 

DCI 
MCI 
TRST 
ID1 
ID2 
ID3 
ID4 

DTMS1 Vee 
DTMS2 DTDl1 
DTMS3 DTDI2 
DTMS4 DTDI3 

DTCK DTDI4 
TDO TDI 

TMS '-L_"";"J-' TCK 

SN54ACT8997 , •• FK PACKAGE 

(TOP VIEW) 

432 1 282726 

TRST 5 25 

MCI 6 24 

DCI 7 23 

DCO 8 22 

MCO 9 21 

DTD01 10 20 

DTD02 11 19 

The 'ACT8997 is a member of Texas 12131415161718 

Instruments SCOPE'" testability IC family. This I'f) "<t Cl _ N I'f) "<t 

family of components facilitates testing of g g B ~ ~ ~ ~ 
complex circuit board assemblies. l:i l:i l:i l:i l:i l:i 
The 'ACT8997 enhances the scan capability of TI's SCOPE'" family by allowing augmentation of a 
system's primary scan path with secondary scan paths (SSPs), which can be individually selected by the 
'ACT8997 to be included in the primary scan path. The device also provides buffering of test signals to 
reduce the need for external logic. 

By loading the proper values into the instruction register and data registers, the user can select up to four 
SSPs to be included in a primary scan path. Any combination of the SSPs can be selected at a time. By 
selecting the bypass register, all secondary scan paths can be removed from a primary scan path. 

Any of the device's six data registers, or the instruction register, may be placed in the device's scan path 
(i.e., placed between TDI (test data in) and TOO (test data out) for subsequent shift and scan operations). 

All operations of the device except counting are synchronous to the test clock pin, TCK. The eight-bit 
programmable up/down counter can be used to count transitions on the DCI (device condition input) pin 
and output interrupt signals via the DCO (device condition output) pin. The device can be configured to 
count on either the rising or falling edge of DCI. 

SCOPE, ASSET, and EPIC are trademarks of Texas Instruments Incorporated. 

PRODUCT PREVIEW documents contain Information on products 
In th, tonnatIYt or daalan ph ... of development. Characterisllc 
daIa and other apeclftcal1onl.re design goaJs. T .... tnstrum.nla 
ruerYH the right to cttange or discontinue thele producta 
wllhoulnolk:e. 
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;g description (continued) 

The test access port (TAP) is a finite-state machine compatible with IEEE Standard 1149.1. o 
C 
C 
o 

The SN54AGT8997 is characterized for operation over the full military temperature range of - 55'G to 
125'G. The SN74AGT8997 is characterized for operation from O'G to 70'G, 

-I functional block diagram 
." 
:D 
m 
< -m TDI :e 

DTDII 

M 
DTDI2 U 

X 

DTDI3 

DTDI4 

DCI 

MCI 

101-4 

TMS 

TCK 
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DTD02 

Scan Path 
Configuration DTD03 

DTD04 

MCO 

DCO 

DTMSl 

DTMS2 

DTMS3 

Data Registers 

DTMS4 

TDO 

Instruction Register 

Test Port 

DTCK 
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TIotS = H ---->--r---_.< Select-DR-Scan >--------K 

FIGURE 1. TAP STATE DIAGRAM 
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~ state diagram description 

o The TAP proceeds through the states in Figure 1 according to IEEE Standard 1149.1. There are six stable 
C states (indicated by a looping arrow) and ten unstable states in the diagram. A stable state is defined as a 
c: state the TAP can retain for consecutive TCK cycles. Any state which does not meet this criterion is an o unstable state. 

-t 
." 
:rJ rn 
S 
rn :e 

There are two main paths through the state diagram: one to manipulate a data register and one to 
manipulate the instruction register. No more than one register can be manipulated at a time . 

Test·Logic-Reset 
In this state, the test logic is inactive and an internal reset Signal is applied to all registers in the device. 
During device operation, the TAP returns to this state in no more than five TCK cycles if TMS is high. The 
TMS pin has an internal pullup that forces it to a high level if left unconnected or if a board defect causes 
it to be open-circuited. The device powers up in the Test-Logic-Reset state. 

Run-Testlldle 
The TAP must pass through this state before executing any test operations. The TAP may retain this state 
indefinitely, and no registers are modified while in Run-Test/Idle. 

Select-OR-Scan, Select-IR-Scan 
No specific function is performed in these states; and the TAP exits either of them on the next TCK cycle. 

Capture-DR 
The selected data register is placed in the scan path (Le., between TOI and TOO). Depending on the 
current instruction, data mayor may not be loaded or captured by that register on the rising edge of TCK 
causing the TAP state to change. 

Shift-DR 
In this state, data is serially shifted through the selected data register, from TOI to TOO, on each TCK 
cycle. The first shift does not occur until the first TCK cycle after entering this state (Le., no shifting occurs 
during the TCK cycle in which the TAP changes from Capture-DR to Shift-DR or from Exit2-0R to 
Shift-DR). On the falling edge of TCK in Shift-DR, TOO goes from the high-impedance state to the active 
state. If the TAP has not passed through the Test-Logic-Reset state since the last scan operation, TOO 
takes on the level present before it was last disabled. If the TAP has passed through the Test-Logic-Reset 
state since the last scan operation, TOO takes on the logic low level. 

Exlt1-DR, Exlt2-DR 
These are temporary states used to end the shifting process. It is possible to return to the Shift-DR state 
from either Exit1-0R or Exit2-0R without recapturing the data register. TOO changes from the active state 
to the high-impedance state on the falling edge of TCK as the TAP changes from Shift-DR to Exit1-0R. 

Pause-DR 
The TAP can remain in this state indefinitely. The Pause-DR state provides the capability of suspending 
and resuming shift operations without loss of data. 

Update-DR 
If the current instruction calls for the latches in the selected data register to be updated with current data, 
the latches are updated only during this state. 

Capture-IR 
The instruction register is preloaded with the IR status word (see Table 4) and placed in the scan path. 
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state diagram description (continued) ~ 
Shlft-IR -
In this state, data is serially shifted through the instruction register, from TOI to TOO, on each TCK cycle. [j 
The first shift does not occur until the first TCK cycle after entering this state (i.e., no shifting occurs a:: 
during the TCK cycle in which the TAP changes from Capture-IR to Shift-IR or from Exit2-IR to Shift-IR). 
On the falling edge of TCK in Shift-IR, TOO goes from the high-impedance state to the active state. If the 0. 
TAP has not passed through the Test-Logic-Reset state since the last scan operation, TOO takes on the I
level present before it was last disabled. If the TAP has passed through the Test-Logic-Reset state since 0 
the last scan operation, TOO takes on the high level. ::l 
Exit1-IR, Exlt2-IR C 
These are temporary states used to end the shifting process. It is possible to return to the Shift-IR state 0 
from either Exit1-IR or Exit2-IR without recapturing the instruction register. TOO changes from the active a:: 
state to the high-impedance state on the falling edge of TCK as the TAP changes from Shift-IR to 0. 
Exit1-1R. 

Pause-IR 
The TAP can remain in this state indefinitely. The Pause-IR state provides the capability of suspending 
and resuming shift operations without loss of data. 

Update-IR 
In this state, the latches shadowing the instruction register are updated with the new instruction. 

signal descriptions 

TDI-Test Data In 
One of the four pins required by IEEE Standard 1149.1. TOI is the serial input for shifting information into 
the instruction register or data registers. TOI is typically driven by the TOO pin of the primary bus 
controller. An internal pullup forces TOI to a high level if left unconnected. 

TOO-Test Data Out 
One of the four pins required by IEEE Standard 1149.1. TOO is the serial output for shifting information 
out of the instruction register or data registers. TOO is typically connected to the TOI pin of the next 
testable device in the primary scan path. 

TCK-Test Clock 
One of the four pins required by IEEE Standard 1149.1. All operations of the 'ACTB997, except for the 
count function, are synchronous to TCK. Oata on the device inputs is captured on the rising edge of TCK, 
and outputs change on the falling edge of TCK. 

TMS-Test Mode Select 
One of the four pins required by IEEE Standard 1149.1. The level of TMS at the rising edge of TCK 
directs the 'ACTB997 through its states. An internal pullup forces TMS to a high level if left unconnected. 

TRST -Test Reset 
This active-low pin implements the optional reset function of IEEE Standard 1149.1. When asserted, 
TRST causes the 'ACTB997 to go to the Test-Logic-Reset state and configure the instruction register and 
data registers to their power-up values. An internal pullup forces TRST to a high level if left unconnected. 
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~ signal descriptions (continued) 

o 
C 
c: 
~ 

DTMS1-DTMS4-Device Test Mode Select 1-4 
Any combination of these four pins can be selected to follow the TMS pin to direct the secondary scan 
path(s) through the states in Figure 1, The unselected OTMS pins can be independently set to a high or 
low level. The TMS circuit monitors input from the control register to determine the configuration of the 
OTMS pins, 

-a MCI-Master Condition Input 
l:J This pin receives interrupt and protocol signals from a PBC, The level on MCI is buffered and output on 
m MCO, 

=:: MCo-Master Condition Output 
m This pin transmits interrupt and protocol signals to the secondary scan path(s), :e DCI-Device Condition Input 

This pin receives interrupt and protocol Signals from the secondary scan path(s), When the counter 
register is instructed to count up or down, the OCI pin is configured as the counter clock, 

DCo-Device Condition Output 
OCO is configured by the control register to output protocol and interrupt signals, and may be configured 
by the control register to output an error signal if the instruction register is loaded with an invalid value. 
OCO is further configured by the control register as: 
1) Active-high or active-low (reset condition = active-lOW). 
2) Open-drain or three-state (reset condition = open-drain). 

DTDI1-DTDI4-Device Test Data In 1-4 
These pins receive the serial test data outputs of the selected secondary scan path(s). 

DTD01-DTD04-Devlce Test Data Out 1-4 
These pins output serial test data to the TOI input(s) of the secondary scan path(s). 

DTCK-Device Test Clock 
This pin outputs the buffered test clock TCK to the secondary scan path(s). 

ID1-ID4-ldentlflcatlon 1-4 
This four-bit data bus can be hardwired to provide indentification of the subsystem under test. The value 
present on the bus can be scanned out through the boundary scan or 10 bus registers. 

functional block description 

The 'ACT8997 is intended to link secondary scan paths for inclusion in a primary scan path. Any 
combination of the four secondary scan paths can be linked, or the device can be bypassed entirely. 

The least significant bit (LSB) of any value scanned into any register of the device is the first bit shifted in 
(nearest to TOO). The most significant bit (MSB) is the last bit shifted in (nearest to TOI). 

The' ACT8997 is divided into functional blocks as detailed below. 

test port 
The test port decodes the signals on TCK, TMS, and TRST to control the operation of the circuit. The test 
port includes a TAP that issues the proper control instructions to the data registers according to the IEEE 
Standard 1149.1 protocol. The TAP state diagram is shown in Figure 1. 
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functional block description (continued) 

Instruction register -
The instruction register (IR) is an eight-bit wide serial shift register that issues commands to the device. [j 
Data is input to the instruction register via TDI (or one of the DTDI pins) and shifted out via TDO. All 
device operations are initiated by loading the proper instruction or set of instructions into the IR. If 
data registers 
Six parallel data registers are included in the 'ACT8997: bypass, control, counter, boundary scan, ID bus, "'0 
and select. The ID bus register is a part of the boundary scan register. Each data register is serially _ 
loaded via TDI or DTDI and outputs data via TDO. C 
scan path configuration circuit 0 
This circuit decodes bits in the select and control registers to determine which, if any, of the secondary a: 
scan paths are to be included in the primary scan path. a.. 

TABLE 1. REGISTER SUMMARY 

REGISTER NAME LENGTH (BITS) FUNCTION 

Instruction 8 Issue command information to the device. 
Control 10 Configuration and enable control. 
Counter 8 Count events on DCI, output interrupts via OCO. 
Select 8 Select one or more secondary scan paths. 
Boundary Scan 10 Capture and force test data at device periphery. 
lOBus 4 Provide identification code. 
Bypass 1 Remove the' ACT8997 from the scan path. 

instruction register description 

The instruction register (IR) is an eight-bit serial register that outputs control Signals to the device. Table 2 
lists the instructions implemented in the 'ACT8997, and the data register selected by each instruction. The 
MSB of the IR is an even-parity bit. If the value scanned into the IR during Shift-IR does not contain even 
parity, an error Signal, IRERR, is generated internally as shown in Table 3. The 'ACT8997 can be 
configured to output IRERR via DCO if the TAP enters the Pause-IR state. 

During the Capture-IR state, the IR status word is loaded. The IR status word contains information about 
the most recently loaded values of the instruction and select registers and the logic level present at the 
DCI input. The IR status word is encoded as shown in Table 4. 

Figure 2 illustrates the order of scan for the instruction register. 
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~ Instruction register description (continued) 

o TABLE 2. INSTRUCTION REGISTER OPCODES 

C 
C 
(') 
"""i 
"'0 
:xl m 
< -m 
:e 

BINARY CODE 

BIT 7 --+ BIT 0 
HEX 

SCOPE OPCODE DESCRIPTION 
MSB--+ LSB VALUE 

00000000 00 EXTEST Boundary Scan 

10000001 81 BYPASSt Bypass Scan 

10000010 82 SAMPLE/PRELOAD Sample Boundary 

00000011 03 INTEST Boundary Scan 

10000100 84 BYPASSt Bypass Scan 

00000101 05 BYPASSt Bypass Scan 

00000110 06 BYPASSt Bypass Scan 

10000111 87 BYPASSt Bypass Scan 

10001000 88 COUNT Count 

10001001 09 COUNT Count 

00001010 OA BYPASSt Bypass Scan 

10001011 8B BYPASSt Bypass Scan 

00001100 OC BYPASSt Bypass Scan 

10001101 80 BYPASS Bypass Scan 

10001110 8E SCANCN Control Register Scan 

00001111 OF SCANCT Control Register Scan 

11111010 FA SCANCNT Counter Scan 

01111011 7B REAOCNT Counter Read 

11111100 FC SCANIOB 10 Bus Register Scan 

01111101 70 REAOIOB 10 Bus Register Read 

01111110 7E SCANSEL Select Register Scan 

ALL OTHER BYPASS Bypass Scan 

t A SCOPE opcode eXIsts but IS not supported by the ACT8997. 
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Instruction register description (continued) 

TABLE 3. IRERR FUNCTION TABLE 

NUMBER OF INSTRUCTION 

REGISTER BITS = 1 
IRERR 

O,2,4,6,B 1 

1,3,5,7 0 

MSB LSB 

TOI or OTOln --+I B: I 6 I 5 I 4 I 3 I 2 I 1 I BJt ~ TOO 

FIGURE 2. INSTRUCTION REGISTER BITS AND ORDER OF SCAN 

TABLE 4. INSTRUCTION REGISTER STATUS WORD 

IRBIT VALUEt 

7 iFiERJ!i (see Table 3) 

6 0 

5 0 

4 0 

3 Level present at DCI input (1 - H, 0 - L) 

2 0 

1 0 

0 1 

t ThIs value IS loaded In the InstructIon regIster dunng the Capture-IR 
TAP state. 
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~ instruction register opcode descriptions 

o 
C 
c: o 
-I 
"U 
:IJ 
rn 
< -rn 
:e 

The operation of the 'ACT8997 is dependent on the instruction loaded into the instruction register. Each 
instruction selects one of the data registers to be placed between TDI or DTDI and TOO during the 
Shift-DR TAP state, 

All the required instructions of IEEE Standard 1149.1 are implemented in the 'ACT8997, 

boundary scan 
This instruction implements the required EXTEST and INTEST operations of IEEE Standard 1149.1. The 
boundary scan register (which includes the 10 bus register) is placed in the scan path, Data appearing at 
input pins included in the boundary scan register is captured. Data previously loaded into the output pins 
included in the boundary scan register is forced through the outputs, 

bypass scan 
This instruction implements the required BYPASS operation of IEEE Standard 1149.1. The bypass register 
is placed in the scan path and preloads with a logic 0 during Capture-DR. 

sample boundary 
This instruction implements the required SAMPLE/PRELOAD operation of IEEE Standard 1149,1. The 
boundary scan register is placed in the scan path, and data appearing at the inputs and outputs included 
in the boundary scan register is sampled on the rising edge of TCK in Capture-DR. 

count 
The counter register begins counting on each DCI transition, The count begins from the value present in 
the register before the count instruction was loaded. The counter can be programmed to count up or 
down on either the low-to-high or high-to-Iow transition of DCI. Counting occurs only while in the 
Run-Testlldle TAP state, 

counter register read 
The counter register is placed in the scan path. During Capture-DR, the prior preloaded value of the 
counter is loaded into the counter register. At Update-DR, a new preload value is loaded, 

counter register scan 
The counter register is placed in the scan path, During Capture-DR, the current value of the counter is 
loaded in the counter register, At Update-DR, a new preload value is loaded, 

control register scan 
The control register is placed in the scan path for a subsequent shift operation. 

10 bus register scan 
The 10 bus register (a subset of the boundary scan register) is placed in the scan path for a subsequent 
shift operation, The data appearing on the 10 bus is loaded into the 10 bus register on the rising edge of 
TCK in Capture-DR. 

10 bus register read 
The 10 bus register is placed in the scan path for a subsequent shift operation. The register is not 
preloaded during Capture-DR, 

select register scan 
The select register is placed in the scan path for a subsequent shift operation, 

TEXAS ." 
INSTRUMENTS 

11-152 POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



control register description 

SN54ACT8997, SN74ACT8997 
SCAN PATH LINKERS WITH 4·BIT IDENTIFICATION BUSES 

TI0286-1l3597. APRIL 1990 

3: 
LLI 

The control register (CTLR) is a ten-bit serial register that controls the enable and select functions of -> 
the 'ACT8997. A reset operation forces all bits to a logic low level. The contents of the control register LLI 
are latched and decoded during the Update-DR TAP state. The specific function of each bit is listed in a:: 
~~~ ~ 
The enable and select functions of the control register bits are mapped as follows: ~ 

Bit 9-Up/Down 0 
This bit sets the count mode of the counter register (reset condition = count up). :::l 
Bit 8-Latch on Zero C 
The counter register can be configured to stop counting when its value is 00000000 and ignore 0 
subsequent transitions on the counter clock, DCI. The latch-on-zero option is valid only in the count-down a:: 
mode (reset condition = do not latch on zero). The value of this bit has no effect on the operation of the ~ 
counter if CTLR bit 10 = O. 

Bit 7-DCO Polarity Select 
DCa can be configured as an active-low or active-high output (reset condition = active-low). When 
active-low, DCa does not invert the signal selected to drive it. When active-high, DCa inverts the selected 
signal. 

Bit 6/Blt S-OCO Source Select 1/DCO Source Select 0 
DCa can be used to output the IRERR signal generated by the 'ACT8997 (see Table 3). Bits 6 and 5 can 
be set to output IRERR via DCa on the falling edge of TCK in the Pause-IR state. DCO can also be 
configured to become active when the value of the counter is 00000000, to follow DCI, or be set to a 
static high or low level (reset condition = static high level). 

Bit 4--Parity Mask 
The signal IRERR can be masked from appearing on DCa even if bits 6 and 5 are set such that it is 
output in the Pause-IR state (reset condition = do not mask IRERR). 

Bit 3-DCO Drive Select 
DCO can be configured as either an open-drain or 3-state output (reset condition = open-drain). The 
open-drain configuration allows multiple DCa outputs to be used in a wired-OR or wired-AND application. 
The three-state configuration allows the DCa output to be connected to a bus. 

Bit 2-DCO Enable 
When configured as a 3-state output, DCa can be placed in the high-impedance state (reset condition = 
disabled). If configured as an open-drain output and disabled, DCO outputs a high level. 

Bit 1-DCI Polarity Select 
The level at the DCI input can be inverted before being applied to the internal logic of the device (reset 
condition = do not invert DCI). 

Bit O-Device Test Pins Output Enable 
DTCK, DTDa, and the DTMS1-4 pins can be placed in the high-impedance state (disabled) with this bit 
(reset condition = enabled). 

Several control register bits affect the functionality of the DCO output. The DCa function table is given in 
Table 6. 

Figure 3 illustrates the order of scan for the control register. 
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~-------------------------------------------------::D TABLE 5. CONTROL REGISTER BIT MAPPING 

o 
C 
c: 
~ 
~ 
::D 
m 
< -m 
~ 

BIT VALUE 
0 

9 
1 
0 

8 
1 
0 

7 
1 

00 
01 

6,5 
10 
11 
0 

4 
1 
0 

3 
1 
0 

2 
1 
0 

1 
1 
0 

0 
1 

11-154 

FUNCTION 

Configure counter to count up 
Configure counter to count down 
Do not stop counting when the count reaches 00000000 
Stop counting when the count reaches 00000000 
Configure DCO as an active-low output 
Configure DCO as an. active-high output 
DCO - H or L (depends on CTLR BH 7) 

DCO = IFfEIm" 
DCO - CE, an internal logic 0 generated when the count is 00000000 
DCO - OCI 
Do not mask IRERR from DCO 
Mask iRERR from DCO 
Configure DCO as an open-drain output 
Configure DCO as a 3-state output 
DisableDCO 
EnableDCO 
DCI- OCI 
OCI - 15ei (invert the DCI signal before applying it to the internal logic) 
Enable DTCK, DTDOI-4, and DTMSI-4 
Disable DTCK, DTDOI-4, and DTMSI-4 

IASB LSB 

TOI or OTOln -.j BJt I 8 7 I 6 I 5 I " I 3 2 I t I B: ~ TOO 

FIGURE 3. CONTROL REGISTER BITS AND ORDER OF SCAN 
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-------------------------------------~ 
INTERNAL SIGNALSt 

TABLE 6. DCO FUNCTION TABLE i:ri 
CONTROL REGISTER BITS* 

DCI 
IRERR CE BIT 7 BIT 6 BITS BIT 4 BIT 3 BIT 2 BIT 1 

DCO 

X X X X X X X 0 0 X H 

X X X X X X X 1 0 X Z 

X X X 0 0 0 X X 1 X H 

X X X 1 0 0 X X 1 X L 

X X X 0 0 1 1 X 1 X H 

X X X 1 0 1 1 X 1 X L 

X 0 X 0 0 1 0 X 1 X Lin Pause-IR', H otherwise 

X 1 X 0 0 1 0 X 1 X H 

X 0 X 1 0 1 0 X 1 X H in Pause-IRS, L otherwise 

X 1 X 1 0 1 0 X 1 X L 

X X 0 0 1 0 X X 1 X L 

X X 0 1 1 0 X X 1 X H 

X X 1 0 1 0 X X 1 X H 

X X 1 1 1 0 X X 1 X L 

L X X 0 1 1 X X 1 0 L 

L X X 0 1 1 X X 1 1 H 

L X X 1 1 1 X X 1 0 H 

L X X 1 1 1 X X 1 1 L 

H X X 0 1 1 X X 1 0 H 

H X X 0 1 1 X X 1 1 L 

H X X 1 1 1 X X 1 0 L 

H X X X 1 1 1 X X 1 H 

t These sIgnals are generated as described elsewhere In thIs datasheet. * The control register must contain these values after the TAP has passed through its most recent Update-DR state. 
S DCa becomes active on the falling edge of TCK as the TAP enters the Pause-IR state and becomes inactive on the falling edge of TCK as 

the TAP enters Exil2-lR. 
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:B select register description 

o 
C 
c: o 
-t 

" :rI m 
< -m 
~ 

The select register (SR) is an eight-bit serial register that determines which, if any, of the seconday scan 
paths will be included in the primary scan path. A reset operation forces all bits to a logic O. 

The register is divided into four two-bit sections, each of which controls one SSP. Figure 4 shows the 
mapping of the bits to the SSPs and the order of scan. For each SSP, the higher-order bit is the MSB and 
the lower-order bit is the LSB (e.g., bit 3 is the MSB of SSP2 and bit 2 is the LSB of SSP2). 

Although any combination of SSPs can be selected, the order of scan for each combination is fixed (see 
data flow description for details). 

The SR bit decoding is shown in Table 7. 

11-156 

TABLE 7. SELECT REGISTER BIT DECODING 

MSB LSB DTMSnSOURCE DTDOn STATUS 
0 0 H Z 

0 1 L Z 

1 X TMS Activet 
The DTD01-4 ou uls are active onl tp y in the Shift-IR 
and Shift-DR TAP stales. 

MSB LSB 

TDlorDTDln-.\B;tlslsI4131211 IB~t~TDO 
'---.---' '---.---' '---.---' '---.---' 

SSP4 SSP3 SSP2 SSP1 

FIGURE 4. SELECT REGISTER BITS AND ORDER OF SCAN 
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boundary scan reglster/lD bus register description == LLI 

BIT 
9 
8 
7 
6 

5 
4 

3 
2 
1 

0 

The boundary scan register (BSR) is a ten-bit serial register that can be used to capture data appearing at -
selected device inpuls, force data through device outputs, and apply data to the device's internal logic, ~ 
The BSR is made up of boundary scan cells (BSCs). Table 8 lists the device signal for each of the len a: 
BSCs that comprise Ihe BSA. a. 
The four BSCs connected 10 Ihe ID1-4 pins form a subset of the BSR called the ID bus register (IDBR). I
The IDBR can be scanned without accessing the remaining BSCs of the BSA. 0 
Figure 5 illustrates the order of scan for the boundary scan register and ID bus register. 

TABLE 8. BOUNDARY SCAN REGISTER BIT MAPPING 

PIN NAME SIGNAL DESCRIPTION 
MCI Master Cond~ion In 
MCO Master CondHion Out 
DCI Device Condition In 

OCOTSt Enable control for OCO in 3-state configuration (active-low) 
~t Enable control for OCO in open-drain configuration (active-low) 

OCO Device Condition Out 
104 Identification Bus Bit 4 
103 Identification Bus Bit 3 
102 Identification Bus Bit 2 

101 Identification Bus Bit 1 

:::l 
C o 
a: a. 

t This Internal signal cannot be observed from the 110 pins of the deVIce. 

toASB LSB 

TDI or DTOln --+I B~t I 8 7 I 6 5 I 4 ~. 3 I 2 I 1 I B~ ~ TOO 

TOI or OTOln --------------' . 

IOBR 

BSR 

FIGURE 5. BOUNDARY SCAN REGISTER BITS AND ORDER OF SCAN 
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;g bypass register description 

o 
C 
c: 
n .... 

The bypass register (BR) is a one-bit serial register. The function of the BR is to provide a means of 
effectively removing the • ACT8997 from the primary scan path when neither it nor any of the secondary 
scan paths are needed for the current test operation. At power up, the BR is placed in the scan path. 
During Capture-DR, the BR is preloaded with a logic low level. 

Figure 6 shows the order of the scan for the bypass register. 

"a 
:rJ 
rn TOI or OTOln ~ TOD 

~ rn FIGURE 6. BYPASS REGISTER BITS AND ORDER OF SCAN 

::e counter register description 

The counter register (CNTR) is an eight-bit serial register that performs a binary count if configured to do 
so by the control register; it uses the DCI pin as its clock. The counter can be preloaded with an initial 
value before counting begins, and the current value of the counter can be scanned out. Many of the 
features of the CNTR are configured by a bit in the control register, including: 

1) Count direction up or down (control register bit 9). 
2) Stop counting when the value of the register is 00000000 (control register bit 8). 
3) DCI transition on which the counter counts (control register bit 1). 

An internal Signal, CE, is generated as a logic low level when the value of the CNTR is 00000000. For any 
other value of the CNTR, CE is high. 

The counter register can be used to count events occurring on the secondary scan path(s) and can output 
interrupt signals via DCa when the count has reached zero. 

Figure 7 shows the order of scan for the counter register. 

!.ASB LSB 

TOI or OTOln ---..j B~t I 6 I 5 I 4 I 3 I 2 I 1 I B~ ~ TOO 

FIGURE 7. COUNTER REGISTER BITS AND ORDER OF SCAN 
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-------------------------------------~ ~~~~ ~ 
The direction of serial data flow in the 'ACT899? is dependent on the current instruction and value of the -> 
select register. Figure 8 shows the data flow when one or more SSPs have been selected. When more 
than one SSP has been selected, the order of scan is determined by which SSPs have been selected, as Wa:: 
shown in Table 9. Note that the 'ACT899? adds one bit of delay from TOI or OTOI to OTOO. a. 

'ACT8997 

TOI (One Bit Delay) OTOOn 

no secondary scan path selected 

'ACT8997 

-1 TOI 
IR or 

Selected DR TOO~ 

one secondary scan path selected 

Selected Scan Path 

TOI SSPn TOO OTOln 

multiple secondary scan paths selected 

'ACT8997 

TOI (One Bit Delay) OTOOn TOI 

'ACT8997 

OTOln (One Bit Delay) OTOOn TOI 

Selected Scan Path 

SSPn 

Selected Scan Path 

SSPn 

TOO 

TOO -, 
I 
I 
I 

~-------------------------------~ 

'ACT8997 Selected Scan Path 

'ACT8997 

IR or 
Selected DR 

'ACT8997 

TOO 

OTOln (One Bit Delay) OTOOn -~I..T_O_I ___ ss_p_n ___ To_o ..... l- 1..0_T_OI_n_s_e_I~_:t_:_~_O_R __ TO_O ..... 

FIGURE 8. DATA FLOW IN THE 'ACT8997 
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~-------------------------------------------------::a TABLE 9. SCAN PATH CONFIGURATIONS 

o 
C 
c: 
~ 
~ 
::a 
m 
< -m :e 

SRBIT SSPn CONFIGURATION 
SCAN PATH CONFIGURATIONU 

7 5 3 1 SSP4 SSP3 SSP2 SSP1 
0 0 0 0 Inactive Inactive Inactive Inactive TOI-SPL-TOO 

0 0 0 1 Inactive Inactive Inactive Active TOI-(I)-SSPI-SPL-TOO 

0 0 1 0 Inactive Inactive Active Inactive TOI-(I)-SSP2-SPL-TOO 

0 0 1 1 Inactive Inactive Active Active TOI-(I)-SSP1-(I)-SSP2-SPL-TOO 

0 1 0 0 Inactive Active Inactive Inactive TOI-(I)"';SSP3-SPL-TOO 

0 1 0 1 Inactive Active Inactive Active TOI-(I)-SSP1-(I)-SSP3-SPL-TOO 

0 1 1 0 Inactive Active Active Inactive TOI..,(I)-SSP2-(I)-SSP3-SPL-TOO 

0 1 1 1 Inactive Active Active Active TOI-(I)-SSP1-(I)-SSP2-(1 )-SSP3-SPL-TOO 

1 0 0 0 Active Inactive Inactive Inactive TOI-(I)-SSP4-SPL-TOO 

1 0 0 1 Active Inactive Inactive Active TOI-(I)-SSP1-(I)-SSP4-SPL-TOO 

1 0 1 0 Active Inactive Active Inactive TOI-(1 )-SSP1-(I)-SSP2-(I)-SSP4-SPL-TOO 
1 0 1 1 Active Inactive Active Active TOI-(I)-SSP2-(I)-SSP4-SPL-TOO 

1 ,1 0 0 Active Active Inactive Inactive TOI-(I)-SSP3-(I)-SSP4-SPL-TOO 

1 1 0 1 Active Active Inactive Active TOI-(I)-SSP1-(I)-SSP3-(I)-SSP4-SPL-TOO 

1 1 1 0 Active Active Active Inactive TOI-(I)-SSP2-(I)-SSP3-(I)-SSP4-SPL-TOO 

1 1 1 1 Active Active Active Active TOI-(I)-SSP1-(1 )-SSP2-(1 )-SSP3-(1 )-SSP4-SPL-TOO 
" t The scan path configuration IS the order of scan, beginning with the TOI pin of the ACT8997 and ending wRh the TOO pin of the ACT8997. 

* A '(1)' indicates one bit of delay through the 'ACT8997. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t ~ 
Supply voltage range, Vee .. , .. , ........................... ,...................... - 0.5 V to 7 V 5> 
Input voltage range, VI (see Note 1) ......... ,............................. -0.5 V to Vee + 0.5 V LLI 
Output voltage range, Vo (see Note 1) .................................... -0.5 V to Vee + 0.5 V II: 
Input clamp current, 11K (VI < 0 or VI > Vee) .... "...................................... ±20 mA a.. 
Output clamp current, 10K (VI < 0 or VI > Vee). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ± 50 mA 
Continuous output current, 10 (VO = 0 to Vee).. . . . . . . .. . . . . . . . . . . . .. . . . .. .. . . . . . . . . .. . . . ± 50 mA I-
Continuous current through Vee or GND pin ............................................ ± 200 mA 0 
Storage temperature range ...................................................... - 65°C to 150°C =» 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only Q 
and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is 0 
not implied. Exposure to absolute·maximum-rated conditions for extended periods may affect device reliability. II: 

NOTE t: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. a.. 
recommended operating conditions 

'S4ACT8997 '74ACT8997 

MIN MAX MIN MAX UNIT 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

VI Input voltage 0 VCC 0 VCC V 

Vo Output voltage 0 Vee 0 VCC V 

TOO, DTDOI-4, MCO -8.5 -10 
IOH High-level output current 

DTMSI-4,DCO,DTCK 13.6 16 
rnA 

TOO, DTDOI-4, MCO 8.5 10 

DCO 13.6 16 
IOl low-level output current 

DTMSI-4 20.4 24 
rnA 

DTCK 40.8 48 

TA Operating free-air temperature -55 125 0 70 ·C 
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;, electrical characteristics over recommended operating free-air temperature range (unless o otherwise noted) 
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'54ACT8997 '74ACT8997 
PARAMETER PIN(S) TEST CONDITIONS vcc MIN MAX MIN MAX 

UNIT 

10H - -8.SmA 4.SV 3.7 
TOO, DTDOl-4, MCO 

10H - -lOrnA 4.SV 3.7 
V 

VOH 
10H- 13.6mA 4.SV 3.7 

DTMSl-4,DCO,DTCK 
10H - -16mA 4.5V 3.7 

V 

10L - 8.SmA 4.SV O.S 
TOO, DTOOl-4, MCO 

10L = lOrnA 4.SV O.S 
V 

10L - 13.6 rnA 4.SV O.S 
DCO 

10L - 16mA 4.SV O.S 
V 

VOL 10L = 20.4mA 4.SV 0.5 
DTMSl-4 

10L - 24 rnA 4.SV O.S 
V 

~ 
10L - 40.8mA 4.5V 0.5 

10L = 48 rnA 4.SV 0.5 
V 

lozt 
DTDOl-4, DTMSl-4, 

Vo = VCC or GND S.SV ±10 ±5 p.A 
DCO,DTCK 

MCI, DCI, TCK,IDl-4 VI - Vee or GND 5.5V ±1 ±1 
II TOI, DTDI1-4, TMS, TRST VI - Vee or GND 5.5V 0.1 20 0.1 20 

p.A 

ICC VI - VccorGND,lo - 0 5.SV 100 100 p.A 

61ee* 
One input at VIH or VIL, 

S.SV 2 O.S mA 
Other inputs at Vee or GND 

t For I/O p,ns, the parameter 10Z ,ncludes the ,nput leakage current. 
* This is the increase in supply current for each input being driven at TTL levels rather than Vee or GND. 

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

fclock Clock frequency 

tw Pulse duration 

tau Setup time 

Ih Hold time 

Id Delay time 

11-162 

TCK 

DCI (Count mode) 

TCK high or low 

DCI high or low (Count mode) 

TMS before TCK t 
TOI before TCK t 
Any DTOI before TCK t 
MCI before TCK t 
DCI before TCK t 
Any 10 before TCK t 
TMS after TCK t 
TOI after TCK t 
Any DTDI after TCK t 
MCI after TCK t 
DCI after TCK t 
Any 10 after TCK t 
Power up to TCK t 

TEXAS ,., 
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MIN MAX MIN MAX 
UNIT 

MHz 

ns 

ns 

ns 

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

PARAMETER 

'max 

tPLH 

tPHL 

tPLH 

tpHL 

tPLH 

tPHL 

tpLH 

tpHL 

tPLH 

tPHL 

tpLH 

tpHL 

tPLH 

tpHL 

tpLH 

tPHL 

FROM 
(INPUT) 

TCK 

DCI (Count mode) 

TCK.j. 

TCK.j. 

TCK.j. 

TCK.j. 

TCK.j. 

TMS 

MCI 

DCI 

DCI 

TCK 

TO 
(OUTPUT) 

TOO 

AnDTMS 

AnyDTDO 

DCO (open-drain) 

DCO (three-state) 

DCO (open-drain) 

DCO (three-state) 

AnyDTMS 

MCO 

DCO (open-drain) 

DCO (three-state) 

DCO (open-drain) 

DCO (three-state) 

DTCK 
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MIN MAX MIN MAX 
UNIT 

20 20 
20 20 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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~ switching characteristics over recommended ranges of operating free-air temperature and o supply voltage (continued) 
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PARAMETER 

IpHZ 
IPLZ 
IPHZ 
IPLZ 
IPHZ 
IpLZ 
IPHZ 
IPLZ 
IpHZ 
IPLZ 
IPZH 
IPZL 
IPZH 
IPZL 
IPZH 
IPZL 
IPZH 
IPZL 
IPZH 
IPZL 
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TCK,j, 

TCK,j, 

TCK,j, 

TCK,j, 

TCK,j, 

TCK,j, 

TCK,j, 

TCK,j, 

TCK,j, 

TCK,j, 

FROM 

(INPUT) 
TO 

(OUTPUT) 

DTCK 

TOO 

AnyDTOO 

DCO 

AnyDTMS 

DTCK 

TOO 

AnyDTDO 

DCO 

AnyDTMS 
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MIN MAX MIN MAX 
UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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APPLICATION INFORMATION 

-----. TOI TOO 
SSP4 TCK 

TIolS +-

....-. TOt TOO 
SSP3 TCK 

TIolS +-

....-. TOt TOO 
SSP2 TCK 

TIolS +-

....-. TOt TOO 

SSPI TCK 

TIolS .-.. 
4 4 "'4 

OTOO OTMS OTCK OTOt 
1- 4 1- 4 1- 4 

OCt 

IolCO 'ACT8997 

tOl 

102 

103 

104 

TOt OCO TRST TIolS TCK MCt TOO 

------------------- --- -- --- --- 1--- 1------ -------------

TOO 

tNTI 

RSTOUT 
PBC 

TMSOUT 

TCKOUT 

tNT2 

TOt 

, 

, 
~ 1 , 
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SN54ACT8999, SN74ACT8999 
SCAN PATH SELECTORS WITH 8·BIT BIDIRECTIONAL DATA BUSES 

• Members of the Texas Instruments SCOPE'" 
Family of Testability Products 

• Compatible With the IEEE Standard 1149.1 
(JTAG) Serial Test Bus 

• Select One of Four Secondary Scan Paths 
to Be Included In a Primary Scan Path 

• Allow Partitioning of System Scan Paths 

• Provide Communication between Primary 
and Remote Test Bus Controllers 

• Six Data Registers: Control, Select, Counter, 
Boundary Scan, 10 Bus, Bypass 

• Include Eight-Bit Programmable Binary _ 
Counter to Count or Initiate Interrupt 
Signals 

• Include Eight-Bit Identification Bus for Local 
or Global Bus Communication 

• Inputs are TTL Compatible 

• Compatible with TI's ASSET'" (Automated 
Support System for Emulation and Test) 
Software 

• Can be Cascaded Horizontally or Vertically 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-""m Process 

• Package Options Include Plastic "Small 
Outline" Packages, CeramiC Chip Carriers, 
and Standard Plastic and Ceramic 30o-mil 
DIPs 

description 

TI0287-D3598, JUNE 1990 

SN54ACT8999 ••• JT PACKAGE 
SN74ACT8999 ••• OW OR NT PACKAGE 

(TOP VIEW) 

OCI 
MCI 
101 
102 
103 
104 
105 

Vee 
OTMS2 106 
OTMS3 107 
OTMS4 108 
OTRST TRST 

TOO TOI 

TMS '-L..~_r' TCK 

SN54ACT8999 ••• FK PACKAGE 

(TOP VIEW) 

4 3 2 1 28 27 26 
25 

24 

23 TOI 

22 TCK 
21 TMS 

10 20 TOO 

11 19 DTRST 
12 13 14 15 16 17 18 

The' ACT8999 is a member of Texas Instruments SCOPE™ testability IC family. This family of components 
facilitates testing of complex circuit board assemblies. 

The 'ACT8999 enhances the scan capability of Tl's SCOPE'" family by allowing augmentation of a 
system's primary scan path with secondary scan paths (SSPs). The SSPs can be individually selected by 
the 'ACT8999 for inclusion in the primary scan path. The device also provides buffering of test Signals to 
reduce the need for external logic. 

By loading the proper values into the instruction register and data registers, the user can select one of 
four secondary scan paths. This has the effect of shortening the scan path to allow maximum test 
throughput when an individual subsystem (board or box) is to be tested. By selecting the bypass register, 
all secondary scan paths can be removed from a primary scan path. 

SCOPE, ASSET, and EPIC are trademarks of Texas Instruments Incorporated. 
PAODUCTPAEVlEW __ • _ on_ 
In tho......- .. deIIgn p/lallol donIopmoat._ 
datllnd oIhIr ipIICIftCIIIonIlfI deIIgn ..... T .... 1nItrumInII _tht rtght 10_ .. __ _ --. 
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-------------------------------------~ description (continued) ~ 

Any of the device's six data registers, or the instruction register, may be placed in the device's scan path -
(i.e., placed between TDI (test data in) and TOO (test data out) for subsequent shift and scan operations). ~ 
All operations of the device except counting are synchronous to TCK (test clock). The eight-bit a: 
programmable up/down counter can be used to count transitions on the DCI (device condition input) pin Q. 
and output interrupt signals via the DCO (device condition output) pin. The device can be configured to I
count on either the rising or falling edge of DCI. 0 
If a system's test architecture contains more than one test bus controller, the eight-bit bidirectional bus :::l 
can be used to interlace a higher-level primary bus controller (PBC) with one or more lower-level remote C 
bus controllers (RBCs). A protocol allows the PBC to pass control of the 'ACT8999 to an RBC, freeing the 0 
PBC for other tasks. The eight-bit bus can also be hardwired to provide one of 256 codes for subsystem a: 
identification. Q. 
The test access port (TAP) is a finite-state machine compatible with the IEEE Standard 1149.1. 

The SN54ACT8999 is characterized for operation over the full military temperature range of - 55·C to 
125·C. The SN74ACT8999 is characterized for operation from O·C to 70·C. 
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:B functional block diagram 
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OTMS 

DTDI 

TDI 

DCI 

IACI 

101-8 

TMS 

TCK 
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;--------------1 Remote 
Test 
Port 

Dota Registers 

Instruction Register 

Primary Test Port 
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TMS=H 

TMS=H TMS=H 

TMS=L TMS=L 

FIGURE 1. TAP STATE DIAGRAM 
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~ state diagram description 

o 
C 
C 

~ 

The TAP proceeds through the states in Figure 1 according to IEEE Standard 1149.1. There are six stable 
states (indicated by a looping arrow) and ten unstable states in the diagram. A stable state is defined as a 
state the TAP can retain for consecutive TCK cycles. Any state that does not meet this criterion is an 
unstable state. 

There are two main paths through the state diagram: one to manipulate a data register and one to 
manipulate the instruction register. No more than one register can be manipulated at a time. 

Test-Logic-Reset 
The device powers up in the Test-Logic-Reset state. In this state, the test logic is inactive and an internal 
reset signal is applied to a" registers in the device. Also, during device operation, the TAP returns to this 
state in no more than five TCK cycles if TMS (test mode select) is high. The TMS pin has an internal 
pu"up that forces it to a high level if left unconnected or if a board defect causes it to be open-circuited. 

Run-Testlldle 
The TAP must pass through this state before executing any test operations. The TAP may retain this state 
indefinitely, and no registers are modified while in Run-Testlldle. 

Select-OR-Scan, Select-IR-8can 
No specific function is performed in these states; the TAP exits either of them on the next TCK cycle. 

Capture-DR 
The selected data register is placed in the scan path (Le., between TOI and TOO). Oepending on the 
current instruction, data mayor may not be loaded or captured by that register on the rising edge of TCK 
causing the TAP state to change. 

Shift-DR 
In this state, data is serially shifted through the selected data register, from TOI to TOO, on each TCK 
cycle. The first shift does not occur until the first TCK cycle after entering this state (Le., no shifting occurs 
during the TCK cycle in which the TAP changes from Capture-OR to Shift-OR or from Exit2-0R to Shift
OR). On the falling edge of TCK, TOO goes from the high-impedance state to the active state. If the TAP 
has not passed through the Test-Logic-Reset state since the last scan operation, TOO takes on the level 
present before it was last disabled. If the TAP has passed through the Test-Logic-Reset state since the 
last scan operation, TOO takes on the low level. 

Exit1-DR, Exlt2-DR 
These are temporary states used to end the shifting process. It is possible to return to the Shift-OR state 
from either Exit1-0R or Exit2-0R without recapturing the data register. TOO changes from the active state 
to the high-impedance state on the falling edge of TCK as the TAP changes from Shift-OR to Exit1-0R. 

Pause-DR 
The TAP can remain in this state indefinitely. The Pause-OR state provides the capability of suspending 
and resuming shift operations without loss of data. 

Update-DR 
If the current instruction calls for the latches in the selected data register to be updated with current data, 
the latches are updated only during this state. 
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state diagram description (continued) 

Capture-IR 
The instruction register is preloaded with the IR status word (see Table 4) and placed in the scan path. 

Shlft-IR 

== LLI 
:; 
LLI 
a: 

In this state. data is serially shifted through the instruction register. from TOI to TOO. on each TCK cycle. ~ 
The first shift does not occur until the first TCK cycle after entering this state (Le.. no shifting occurs I
during the TCK cycle in which the TAP changes from Capture-IR to Shift-IR or from Exit2-IR to Shift-IR). 
On the falling edge of TCK in Shift-IR. TOO goes from the high-impedance state to the active state. If the 0 
TAP has not passed through the Test-Logic-Reset state since the last scan operation. TOO takes on the ::l 
level present when it was last disabled. If the TAP has passed through the Test-Logic-Reset state since Q 
the last scan operation. TOO takes on the high level. 0 
~_~~ a: 
These are temporary states used to end the shifting process. It is possible to return to the Shift-IR state ~ 
from either Exit1-IR or Exit2-IR without recapturing the instruction register. TOO changes from the active 
state to the high-impedance state on the falling edge of TCK as the TAP changes from Shift-IR to 
Exit1-IR. 

Pause-IR 
The TAP can remain in this state indefinitely. The Pause-IR state provides the capability of suspending 
and resuming shift operations without loss of data. 

Update-IR 
In this state. the latches shadowing the instruction register are updated with the new instruction. 
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~ signal descriptions 

o TDI-Test Data In 
C One of the four pins required by IEEE Standard 1149.1, TOI is the serial input for shifting information into 
c: the instruction register or data registers. TOI is typically driven by the TOO pin of the primary bus o controller. An internal pullup resistor forces TOI to a high level if left unconnected. 

-I TOO-Test Data Out 
." One of the four pins required by IEEE Standard 1149.1. TOO is the serial output for shifting information 
:J:I from the instruction register or data registers. TOO is typically connected to the TOI pin of the next 
m testable device in the primary scan path. 

< TCK-Test Clock -m One of the four pins required by IEEE Standard 1149.1. Operation of the 'ACT8999, except for the count =e function, is synchronous to TCK. Oata appearing at the device inputs is captured on the rising edge of 
TCK; outputs change on the falling edge of TCK. 

TM8-Test Mode Select 
One of the four pins required by IEEE Standard 1149.1. The level of TMS at the rising edge of TCK 
directs the 'ACT8999 through its state machine. An internal pullup resistor forces TMS to a high level if 
left unconnected. 

TRST -Test Reset 
This active-low pin implements the optional reset function of IEEE Standard 1149.1. When asserted, 
TRST causes the 'ACT8999 to enter the Test-Logic-Reset state and to configure the instruction register 
and data registers to their power-up values. TRST is also output, without inversion, via OTRST (device 
test reset). An internal pullup forces TRST to a high level if left unconnected. 

OTM8-0ptlonal Test Mode Select 
This pin can be used instead of TMS to control (with TCK) the select register. This is useful when a 
remote bus controller is available to control the secondary scan path(s). An internal pull up resistor forces 
OTMS to a high level if left unconnected. 

DTMS1-DTMS4-Devlce Test Mode Select 1-4 
Either none or one of these four output pins can be selected to follow the TMS pin or OTMS pin to 
include a secondary scan path in the primary scan path. The unselected OTMS pins can be independently 
set to a static high or low level. The TMS circuit monitors input from the control register to determine the 
configuration of the OTMS pins. 

MCI-Master Condition Input 
This pin receives interrupt and protocol signals from a PBC. 

MCo-Master Condition Output 
This pin transmits interrupt and protocol signals to an RBC and/or the secondary scan path(s). It also 
outputs an active-low error signal during the Pause-OR TAP state if an RBC loads an invalid value in the 
select register. 

DCI-Device Condition Input 
This pin receives interrupt and protocol Signals from an RBC and/or the secondary scan path(s). When 
the counter register is instructed to count up or down, the OCI pin is configured as the counter clock. 
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-------------------------------------~ signal descriptions (continued) ii:i 
DCo-Devlce Condition Output -
DCO is configured by the control register to output protocol and interrupt signals to a PBC. It can also be > 
configured by the control register to output an error signal if the instruction register or select register are UJa: 
loaded with invalid values. DCO is further configured by the control register as: ~ 
1) Active-high or active-low (reset condition = active-low). 
2) Open-drain or three-state (reset condition = open-drain). 

DTDI-Device Test Data In 
This pin receives the serial test data output of the selected secondary scan path. 

DTDo-Devlce Test Data Out 
This pin outputs serial test data to the TDI input(s) of the secondary scan paths. 

DTCK-Devlce Test Clock 
This pin outputs the buffered test clock TCK to the secondary scan path(s). 

DTRST -Device Test Reset 
This active-low output transmits a reset Signal to the secondary scan path(s). DTRST can be asserted by 
a bit in the control register or by setting TRST low. 

ID1-ID8-ldentification 1-8 
This eight-bit data bus can be used to communicate with an RBC and pass data and control instructions. 
By wiring pullup and pull down resistors to these pins, one of 255 unique identification codes can be 
assigned to the device, allowing a test controller to verify or determine the identity of the subsystem under 
test. 
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~ functional block description 

o 
C 
c: 
o 
-t 
"'tJ 
::0 
m 
< -

The 'ACT8999 implements two separate functions in one package. The primary function of the device is 
to include a selected secondary scan path in the system's primary scan path to enable a PBC to perform 
controlling and observing test functions on the selected path. This is accomplished by driving the TMS 
pin(s) of a secondary scan path with one of the DTMS pins of the device. This approach allows a system 
to have built-in testability at all levels without requiring that the primary system scan path always include 
all subsystem scan paths. As a result, test throughput is improved and the amount of test data that must 
be interpreted is reduced. The device includes error detection circuitry that prevents the user from 
inadvertently activating more than one secondary scan path at a time. 

Another function of the device is provided by the 8-bit identification bus. This bus can be hard-wired with 
pullup and pulldown resistors to supply an identification code to the test controller(s) to verify that test 
operations are being performed on the proper portion of the system. The bus can also transfer data and 
instructions to another device, such as a local or remote bus controller, and pass control of the scan path 
select function to that device. This frees the primary controller to activate another secondary scan path 
elsewhere in the system or perform higher-level test control functions. When the RBC is ready to return 
control of the device, interrupt signals alert the primary controller. 

The least significant bit (LSB) of any value to be scanned into any register of the device is defined to be 
the first bit shifted in (nearest to TOO). The most significant bit (MSB) is defined to be the last bit shifted 
in (nearest to TDI). 

The 'ACT8999 is divided into functional blocks as detailed below. 

test ports 
The test ports decode the signals on TCK, TMS, OTMS, and TRST to control the operation of the circuit. 
The test ports include a TAP that issues the proper control instructions to the data registers according to 
the IEEE Standard 1149.1 protocol. The TAP state diagram is shown in Figure 1. 

Two test ports are included on the 'ACT8999, allowing different test controllers to command different 
sections of the device. 

TMS circuit 
The TMS circuit decodes bits in the select and control registers to determine which one, if any, of the 
DTMS pins (which provide mode select signals to the secondary scan path(s» will follow the TMS pin or 
OTMS pin. The unselected DTMS pins are set by the circuit to a static high or low level. 

instruction register 
The instruction register (IR) is an eight-bit-wide serial shift register that issues commands to the device. 
Data is input into the instruction register via TDI or DTDI and shifted out via TOO. All device operations 
are initiated by loading the proper instruction or set of instructions into the IR. 

data registers 
Six parallel data registers are included in the 'ACT8999: bypass, control, counter, boundary scan, 10 bus, 
and select. The 10 bus register is a part of the boundary scan register. Each data register is serially 
loaded via TDI or DTDI and outputs data via TOO. 

Table 1 summarizes the registers in the 'ACT8999. 

11-174 

TEXAS • 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



REGISTER NAME 

Instruction 

Remote Instruction 

Control 

Counter 

Select 

Boundary Scan 

IDBus 

Bypass 
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TABLE 1. REGISTER SUMMARY 

LENGTH (BITS) FUNCTION 

B Issue command information to the device 

B Issue command information to the select register 

13 Configuration and enable control 

B Count events on DCI, output interrupts via DCO 

B Select one of four DTMS pins to follow TMS or OTMS 

15 Capture and force test data at device periphery 

B Pass test commands and data between a PBC and RBC(s) 

1 Remove the' ACTB999 from the scan path 

~ w 
:> 
w 
a: 
a.. 
Io 
~ c o 

instruction register description a: 
The instruction register is an eight-bit serial shift register that outputs commands to the device. Table 2 a.. 
lists the instructions implemented in the 'ACT8999 and the data register selected by each instruction. 

The most significant bit of the IR is an even-parity bit. If the value scanned into the IR during Shift-IR does 
not contain even parity, an error Signal, IRERR, is generated internally as shown in Table 3, The 
'ACT8999 can be configured to output IRERR via DCa if the TAP enters the Pause-IR state. 

The IR status word is loaded during the Capture-IR state. The IR status word contains information about 
the most recently loaded values of the instruction and select registers and the logic level present at the 
DCI input. The IR status word is encoded as shown in Table 4. 

Figure 2 illustrates the order of scan for the instruction register. 

TEXAS • 
INSTRUMENTS 

POST OFFICE BOX 656303 • DALl.AS. TEXAS 75265 11-175 



SN54ACT8999, SN74ACT8999 
SCAN PATH SELECTORS WITH 8·BIT BIDIRECTIONAL DATA BUSES 

03598, JUNE 1990-T10287 

~-------------------------------------------------::IJ TABLE 2. INSTRUCTION REGISTER OPCODES 

o 
C 
c: 
~ 
~ 

~ 
< -rn :e 

BINARY CODE 

BIT7-+BITO 
HEX 

SCOPE OPCODE 

MSB-+LSB 
VALUE 

00000000 00 EXTEST 

10000001 81 BYPASSt 

10000010 82 SAMPLE/PRELOAD 

00000011 03 INTEST 

10000100 84 BYPASSt 

00000101 05 BYPASSt 

00000110 06 BYPASSt 

10000111 87 BYPASSt 

10001000 88 COUNT 

00001001 09 COUNT 

00001010 OA BYPASSt 

10001011 8B BYPASSt 

00001100 OC BYPASSt 

10001101 80 BYPASS 

10001110 8E SCANCN 

00001111 OF SCANCT 

11111010 FA SCANCNT 

01111011 7B REAOCNT 

11111100 FC SCANIOB 

01111101 70 REAOIOB 

01111110 7E SCANSEL 

ALL OTHER BYPASS 
N t A SCOPE opcode eXIsts but IS not supported by the ACT8999. 

IRBIT 

TABLE 3. IRERR FUNCTION TABLE 

NUMBER OF INSTRUCTION 

REGISTER BITS = 1 

0,2,4,6,8 

1,3,5,7 

TABLE 4. INSTRUCTION REGISTER 
STATUS WORD 

VALUE* 

IRERR 

1 

0 

DESCRIPTION 
SELECTED 

DATA REGISTER 

Boundary Scan Boundary Scan 

Bypass Scan Bypass 

Ssmple Boundary Boundary Scan 

Boundary Scan Boundary Scan 

Bypass Scan Bypass 

Bypass Scan Bypass 

Bypass Scan Bypass 

Bypass Scan Bypass 

Count Counter 

Count Counter 

Bypass Scan Bypass 

Bypass Scan Bypass 

Bypass Scan Bypass 

Bypass Scan Bypass 

Control Register Scan Control 

Control Register Scan Control 

Counter Scan Counter 

Counter Read Counter 

10 Bus Register Scan lOBus 

10 Bus Register Read lOBus 

Select Register Scan Select 

Bypass Scan Bypass 

t.1SB LSB 

7 

6 

IRERR (see Table 3) 

0 

FIGURE 2. INSTRUCTION REGISTER BITS 
AND ORDER OF SCAN 

5 0 

4 0 

3 Leval present at OCI input (1 - H, 0 - L) 

2 SREl'iR (saa Table 8) 

1 0 

0 1 

* ThiS value IS loaded In the Instruction register dUring the 
Capture-IR TAP state. 
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The operation of the 'ACT8999 is dependent on the instruction loaded into the instruction register. Each -> 
instruction selects one of the data registers to be placed between TDI or DTDI and TOO during the shift- LLI 
DR TAP state. a:: 

D. 
boundary scan I
This instruction implements the required EXTEST and INTEST operations of IEEE Standard 1149.1. The 0 
boundary scan register (which includes the 10 bus register) is placed in the scan path, Data on input pins ::l 
included in the boundary scan register is captured; data previously loaded into the output pins included in C 
the boundary scan register is forced through the outputs, 0 

All the required instructions of IEEE Standard 1149,1 are implemented in the' ACT8999. 

bypass scan a:: 
This instruction implements the required BYPASS operation of IEEE Standard 1149.1. The bypass register D. 
is placed in the scan path and pre loads with a logic 0 during Capture-DR. 

sample boundary 
This instruction implements the required SAMPLE/PRELOAD operation of IEEE Standard 1149.1. The 
boundary scan register is placed in the scan path and data appearing at the inputs and outputs included 
in the boundary scan register is sampled on the rising edge of TCK in Capture-DR. 

count 
The counter register begins counting on each DCI transition. The count begins at the value in the register 
before the count instruction was loaded, The counter can be programmed to count up or down on either 
the low-to-high or high-to-Iow transition of DCI. Counting occurs only while the device is in the Run-Test! 
Idle TAP state. 

counter register read 
The counter register is placed in the scan path, During Capture-DR, the prior pre loaded value of the 
counter is loaded into the counter register. At Update-DR, a new preload value is loaded. 

counter register scan 
The counter register is placed in the scan path. During Capture-DR, the current value of the counter is 
loaded in the counter register. At Update-DR, a new preload value is loaded, 

control register scan 
The control register is placed in the scan path for a subsequent shift operation. 

10 bus register scan 
The 10 bus register (part of the boundary scan register) is placed in the scan path for a subsequent shift 
operation. The data on the 10 bus is loaded into the 10 bus register on the rising edge of TCK in Capture
DR. 

10 bus register read 
The 10 bus register is placed in the scan path for a subsequent shift operation. The register is not 
preloaded during Capture-DR. 

select register scan 
The select register is placed in the scan path for a subsequent shift operation 
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~ control register description 
o The control register (CTLR) is a 13-bit serial register that controls the enable and select functions of the 
C 'ACT8999. A reset operation forces all bits to a logic O. The contents of the control register are latched 
c: and decoded during the Update-DR TAP state. The specific function of each bit is listed in Table 5. 

o 
-I 

The en!\ble and select functions of the control register bits are mapped as follows: 

Bit 12-Up/Down 
This bit sets the count mode of the counter register (reset condition = count up). 

Bit 11-Latch on Zero 
The counter register can . be configured to stop counting when its value is 00000000 and ignore 
subsequent transitions on the counter clock, DCI. The latch-on-zero option is valid only in the count-down 
mode (reset condition = do not latch on zero). The value of this bit has no effect on the operation of the 
counter if CTLR bit 12 = O. 

Bit 1 D-DCO Polarity Select 
DCO can be configured as an active-low or active-high output (reset condition = active-low). When 
active-low, DCO does not invert the signal selected to drive it; when active-high, DCO inverts the selected 
signal. 

Bit 9/Bit 8-DCO Source Select 1/DCO Source Select 0 
DCO can be used to output two error Signals generated by the 'ACT8999: IRERR (see Table 3) and 
SRERR (see Table 8). Bits 9 and 8 can be set to output IRERR via DCO on the falling edge of TCK in the 
Pause-IR state and SRERR via DCO on the falling edge of TCK in the Pause-DR state. DCO can also be 
configured to become active when the value of the counter is 00000000, to follow DCI, or be set to a 
static high or low level (reset condition = static high level). 

Bit 7-Parity Mask 
The internal error Signals can be masked from appearing on DCO even if bits 9 and 8 are set such that 
IRERR and SRERR will be output in the Pause-IR and Pause-DR states (reset condition = do not mask 
IRERR or SRERR). 

Bit 6-DCO Drive Select 
DCO can be configured as either an open-drain or 3-state output (reset condition = open-drain). The 
open-drain configuration allows multiple DCO outputs to be used in a wired-OR or wired-AND application. 
The three-state configuration allows the DCO output to be connected to a bus. 

Bit 5-DCO Enable 
When configured as a 3-state output, DCO can be placed in the high-impedance state (reset condition = 

disabled). If configured as an open-drain output and disabled, DCO outputs a high level. 
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3: control register description (continued) 
LLI 

Bit 4-DCI Polarity Select -
The level at the DCI input can be inverted before being applied to the internal logic of the device (reset ~ 
condition = do not invert DCI). a: 
Bit 3-Device Test Pins Output Enable c.. 
DTCK, DTDO, and the DTMS1-4 pin can be placed in the high-impedance state (disabled) with this bit L.. 

(reset condition = enabled). [) 

Bit 2-10 Bus Enable ~ 

The 10 bus (101-8) is a bidirectional bus. The output buffers are enabled and disabled with this bit (reset C 
condition = output buffers disabled). 0 
Bit 1-Remote Bus Controller Enable a: 
An RBC can issue protocol and data instructions to the select register if the 'ACT8999 is configured to c.. 
allow it (reset condition = RBC disabled). When an RBC is enabled, the TAP in the select register 
operates according to the OTMS signal. 

Bit O-Device Test Reset 
DTRST can be configured to output a reset signal independently of the level on TRST (reset condition = 

no reset signal issued). 

Several control register bits affect the functionality of the DCO output. The DCO function table is given in 
Table 6. 

Figure 3 illustrates the order of scan for the control registers. 

TEXAS • 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 11-179 



SN54ACT8999, SN74ACT8999 
SCAN PATH SELECTORS WITH 8·BIT BIDIRECTIONAL DATA BUSES 

03598, JUNE 1980-TI0287 

~---------------------------------------------------::D TABLE 5. CONTROL REGISTER BIT MAPPING 

o 
C 
c: o .... 
~ 
::D 
m 
< -m 
:IE 

BIT 

12 

11 

10 

9,8 

7 

S 

5 

4 

3 

2 

1 

0 

11-180 

VALUE 

0 

1 

0 

1 

0 

1 

00 

01 

10 

11 

0 

1 

0 

1 

0 
1 

0 
1 

0 

1 

0 

1 

0 
1 

0 
1 

FUNCTION 

Configure counter to count up. 

Configure counter to count down. 

Do not stop counting when the count reaches 00000000. 

Stop counting when the count reaches 00000000. 

Configura DCC as an active-low output. 

Configure DCO as an active-high output. 

DCC - H or L (depends on CTLR Bit 10). 

DCC = (iRERR • SRERR). 

DCC - CE, an internal logic 0 generated when the count is 00000000. 

DCO - DCI. 

Do not mask IRERR and SRERR from DCO. 

Mask mERR and SRFRR from DCO. 

Configure DCO as an open-drain output. 

Configure DCC as a 3-state output. 

Disable DCC. 

Enable DCC. 

DCI = DCI. 

DCI - 00 (invert the DCI signal before applying it to the internal logic). 

Enable DTCK, DTDO, and DTMSI-4. 

Disable DTCK, DTDO, and DTMSI-4. 

Disable IDI-8. 

Enable IDI -8. 

Disable RBC. 

Enable RBC. 

DTRST - TRST. 

DTRST - L. 

MSB LSB 

TDIOrDTDI-1~~111110191817161514131211IB~t~TDO 
FIGURE 3. CONTROL REGISTER BITS AND ORDER OF SCAN 
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DCI 
INTERNAL SIGNALSt 

IRERR SRERR CE 

X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X 0 X X 
X X 0 X 
X 1 1 X 
X 0 X X 
X X 0 X 
X 1 1 X 
X X X 0 
X X X 0 
X X X 1 

X X X 1 

L X X X 
L X X X 
L X X X 
L X X X 
H X X X 
H X X X 
H X X X 
H X X X 
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TABLE 6. DCO FUNCTION TABLE 

CONTROL REGISTER BITS* 

BIT 10 BIT 9 BIT8 BIT 7 BIT 6 BITS BIT 4 
DCO 

X X X X 0 0 X H 
X X X X 1 0 X Z 
0 0 0 X X 1 X H 
1 0 0 X X 1 X L 
0 0 1 1 X 1 X H 
1 0 1 1 X 1 X L 

0 0 1 0 X 1 X Lin Pause-IR', H otherwise 
0 0 1 0 X 1 X L in Pause-DR', H otherwise 
0 0 1 0 X 1 X H 

1 0 1 0 X 1 X H in Pause-IR', L otherwise 
1 0 1 0 X 1 X H in Pause-DR', L otherwise 
1 0 1 0 X 1 X L 
0 1 0 X X 1 X L 
1 1 0 X X 1 X H 

0 1 0 X X 1 X H 
1 1 0 X X 1 X L 

0 1 1 X X 1 0 L 
0 1 1 X X 1 1 H 

1 1 1 X X 1 0 H 

1 1 1 X X 1 1 L 

0 1 1 X X 1 0 H 

0 1 1 X X 1 1 L 

1 1 1 X X 1 0 L 
1 1 1 X X 1 1 H 

t These sIgnals are generated as described elsewhere In thIs datasheet. * The control register must contain these values after the TAP has passed through its most recent Update-DR state. 
'DCa is active on the falling edge of TCK as the TAP enters the appropriate pause state (Pause-IR or Pause-DR) and is inactive on the falling 

edge of TCK as the TAP enters the appropriate exit2 state (Exit2-IR or Exit2-DR). 
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~ select register description 

o 
C 
c: o 
-I 

The select register (SR) is an eight-bit serial register that determines which one, if any, of the DTMS lines 
follows the TMS or OTMS input. A reset operation forces all bits to a logic O. The register is divided into 
four two-bit sections, each of which controls one DTMS output. Figure 4 shows the mapping of the bits to 
the DTMS outputs and the order of scan. For each DTMS pin, the higher order bit is the MSB and the 
lower order bit is the LSB (e.g., bit 3 is the MSB of DTMS2 and bit 2 is the LSB of DTMS2). 

Only one of the four DTMS outputs can be selected to drive a secondary scan path with TMS or OTMS. If 
the select register is loaded with an invalid value, an error signal, SRERR, is generated internally as 
shown in Table 8. If the TAP enters the Pause-DR state, SRERR may be output via DCO (see Table 8). If 
the TAP enters the Update-DR state while an invalid value is in the SR, all four DTMS outputs are set to a 
high level. The SR bit decoding is shown in Table 7. 

The SR can also be accessed from an RBC. A test port in the register contains a TAP that can be 
enabled by the control register to monitor the values of TCK and OTMS to perform scan operations on 
the SA. 

BIT7 

0 
1 
0 
0 
0 
1 
1 
1 
X 

X 
X 
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TABLE 7. SELECT REGISTER BIT DECODING 

MSB LSB DTMSn SOURCE 

0 0 High 

0 1 Low 

1 0 OTMS 

1 1 TMS 

MSB LSB 

TDI or DTDI---.\Bjt l s l s 1 4 131211 IB~t~TDO 

-----------------------DTMS4 DTMS3 DTMS2 DTMSl 

FIGURE 4. SELECT REGISTER BITS AND ORDER OF SCAN 

TABLE 8. SRERR FUNCTION TABLE 

SELECT REGISTER BITS 

BIT6 BIT 5 BIT 4 BIT3 BIT 2 BIT 1 BITO 

X 0 X 0 X 0 X 
X 0 X 0 X 0 X 

X 1 X 0 X 0 X 
X 0 X 1 X 0 X 
X 0 X 0 X 1 X 
X 1 X X X X X 

X X X 1 X X X 

X X X X X 1 X 
X 1 X 1 X X X 

X 1 X X X 1 X 
X X X 1 X 1 X 
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1 
1 
1 
1 
1 
0 
0 

0 
0 

0 
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boundary scan register/lD bus register description 3= 
UI 

BIT 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

The boundary scan register (B5R) is a 15-bit serial register that can be used to capture data appearing at -
selected device inputs, force data through device outputs, and apply data to the device's internal logic, ~ 
The B5R is made up of boundary scan cells (B5Gs). Table 9 lists the device signal for each of the fifteen a:: 
B5Gs that comprise the B5R. a.. 
The eight B5Gs connected to the ID1-8 pins form a subset of the B5R called the ID bus register (IDBR). I
The IDBR can be scanned without accessing the remaining B5Gs of the B5R. 0 
The IDBR is used when the ID bus is enabled to allow communication between a PBG and one or more ;:) 
R~~ C 
Figure 5 illustrates the order of scan for the boundary scan register and ID bus register. 

TABLE 9. BOUNDARY SCAN REGISTER BIT MAPPING 

PIN NAME SIGNAL DESCRIPTION 

MCI Master Condition In 

MCO Master Condition Out 

DCI Device CondHion In 

OCOTSt Enable control for DCO in 3-state configuration (active-low) 

DCOOOt Enable control for DCO in open-drain configuration (active-low) 

OCO Device Condition Out 
lf5tj"(jEt Enable control for 10 bus (active-low) 

108 Identification Bus Bit 8 

107 Identification Bus Bit 7 

106 Identification Bus Bit 6 

105 Identification Bus BH 5 

104 Identification Bus Bit 4 

103 Identification Bus Bit 3 

102 Identification Bus BH 2 

101 Identification Bus BH 1 

o 
a:: 
a.. 

t This Internal Signal cannot be observed from the I/O pins of the deVice. 

t.lSB LSB 

BSR 

FIGURE 5. BOUNDARY SCAN REGISTER BITS AND ORDER OF SCAN 
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~ bypass register description 
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c: 
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The bypass register (SR) is a. one-bit serial register, The function of the SR is to provide a means of 
effectively removing the 'ACT8999 from the primary scan path when it is not needed for the current test 
operation or other function of the PSC. At power-up, the SR is placed in the scan path. 

. Figure 6 shows the order of the scan for the bypass register. 

TOI or OTOI ~TOO 

FIGURE 6. BYPASS REGISTER BITS AND ORDER OF SCAN 

:e counter register description 

The .counter register (CNTR) is an eight-bit serial register that performs a binary count if configured to do 
so by the control register; it uses the DCI pin as its clock. The counter can be preloaded with an initial 
value before counting begins, and the current value of the counter can be scanned out. Many of the 
features of the CNTR are configured by a bit in the control register, including: 

1) Count direction (up or down). 
2) Stop counting when the value of the register is 00000000. 
3) DCI transition on which the counter counts (Iow-to-high or high-to-Iow). 

An internal Signal, CE, is generated as a logic 0 when the value of the CNTR is 00000000. For any other 
value of the CNTR, CE = 1. 

The counter register can be used to count events occurring on the secondary scan path(s) and can output 
interrupt Signals via DCa when the count has reached zero. 

Figure 7 shows the order of scan for the counter register. 

11-184 

t.lSB LSB 

TOI or OTOI-.JBjt161s14131211 IB~t~TOO 
FIGURE 7. COUNTER REGISTER BITS AND ORDER OF SCAN 
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enabling a remote bus controller == UJ 
Bit 1 in the control register allows a remote bus controller to control parts of the 'ACT8999. When an RBC -
is enabled, the remote test port (RTP) in the select register is activated. The remote test port operates G:i 
according to the same state diagram as the primary test port but only has access to the select register. _ 
Operation of the RTP is synchronous to TCK. OTMS is the RTP's mode select pin. D: 
The RTP contains an eight-bit instruction register. Data is shifted in via DTDI and shifted out via DTDO. As 
shown in Table 10, only one instruction selects something other than the bypass register to be included in 01-
the scan path. When SCANSEL is executed, the select register is placed between DTDI and DTDO. The 
function of the select register, and the decoding of the select register bits by the TMS circuit, is identical C::l 
regardless of which test port accesses the register. 

An internal error signal, RSRERR, is generated if an RBC loads an invalid value in the select register, and ~ 
the MCO output goes low if the RSRERR is active and the remote TAP enters the Pause-DR state. The a. 
function table for RSRERR is shown in Table 11. 

The RTP does not have access to the control register, so it cannot disable itself. The PBC must reset 
bit 1 in the control register to return control of the select register to the primary test port. 

TABLE 10. REMOTE TEST PORT INSTRUCTION REGISTER OPCODES 

BINARY CODE 
BIT7-+BITO SCOPE OPCODE DESCRIPTION 

SELECTED 

MSB-+LSB 
DATA REGISTER 

01111110 SCANSEL Select Register Scan Select 

ALL OTHER BYPASS Bypass Scan Bypass 

TABLE 11. RSRERR FUNCTION TABLE 

SELECT REGISTER BITS 
RSRERR MCOt 

BIT 7 BITS BITS BIT 4 BIT 3 BIT 2 BIT 1 BIT 0 

0 X 0 X 0 X 0 X 1 Mel 

1 X 0 X 0 X 0 X 1 Mel 

0 X 1 X 0 X 0 X 1 Mel 

0 x 0 X 1 X 0 X 1 Mel 

0 X 0 X 0 X 1 X 1 Mel 

1 X 1 X Y X X X 0 L 

1 X X X 1 X X X 0 L 

1 X X X X X 1 X 0 L 

X X 1 X 1 X X X 0 L 

X X 1 X X X 1 X 0 L 
X X X X 1 X 1 X 0 L .. 

t This table IS valid only when the remote TAP IS In the Pause-DR state. Under any other condition, MCO - Mel . 
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~ data flow description 

o 
C 
c: o .... 

The direction of serial data flow in the 'ACT8999 is dependent on the current instruction. Figure 8 shows 
the data flow for the different operating modes of the device. Note that when a secondary scan path is 
selected, the 'ACT8999 adds one bit of delay from TOI to OTOO. 

11-186 

'ACT8999 

RBC disabled, no secondary scan path selected 

-1 TOI 

'ACT8999 

IR or 
Selected DR TDO~ 

RBC disabled, secondary scan path selected 

Selected Scan Path 

TOI (One Bit Delay) DTOO TDI TOO OTDI 

RBC enabled 

'ACT8999 

IR or 
Selected DR 

'ACT8999 Remote Bus Controller Selected Scan Path 

Secondary IR 
DTOI or Select Register DTDO 

TOI 
IR or 

Selected DR TOO 

TOI TDO TOI 

FIGURE 8. DATA FLOW IN THE 'ACT8999 
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bus communication protocol 3: 
UJ 

The eight-bit identification bus (101-8) allows data transfer between a PBC and an RBC. Control register -> 
bit 2 configures the 'ACT8999 to transmit or receive command and test data via the 10 bus register. The UJ 
OCI, ~Ca, MCI, and MCa pins are used to signal the PBC and RBC(s) that a data transfer is required. 
The 'ACT8999 can accommodate either local or global handshake protocol depending on the number of 2= 
DCa inputs that the PBC can accommodate. -

Figure 9 shows a protocol for local communication between the PBC and an RBC. In this mode, I
communication is initiated by the PBC by driving the MCI input of the 'ACT8999 to a low level. MCI is 0 
buffered and output on MCa, which notifies the RBC that control of a scan path is to be relinquished. :)0 
Prior to activating the MCI signal, the PBC scans the value 00000000 into the 10BR and enables the 
output buffers of 101-8. When the RBC recognizes that MCa has gone low, it samples the 10 bus and 0 
looks for the 00000000 value to verify that the PBC is going to issue further commands. Upon verifying a: 
the value on the 10 bus, the RBC drives OCI low, which is buffered and output via DCa. (In this example, ~ 
OCI is configured as noninverting and DCa is configured as active-low.) When the PBC sees that DCa is 
active, it takes MCI high, forcing MCa high. When the PBC sees that MCa is high, it takes DCa high 
(inactive), completing one handshake cycle. 

A similar operation can ensue when the RBC initiates communication with the PBC as shown in Figure 9. 
Commands and test data can be exchanged between two bus controllers via the 10 bus. 

Figure 10 shows one way of using the 10 bus to interface a PBC to multiple RBCs. The timing is similar to 
the local communication example in Figure 9 except that the PBC waits for all RBCs to acknowledge 
transmissions before switching MCI. 

101-8 10COOE 

MCI 

oco 

101-8 10COOE 

OCI 

MCO 

local PBC to RBC handshake protocol 

local RBC to PBC handshake protocol 

U U U U U 
U U U U U 

FIGURE 9. LOCAL BUS COMMUNICATION PROTOCOL 
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101-8 IDCODE 

MCI 

DCOI 

DC02 

DCOn 

101-8 IDCODE 

Dell 

Del2 

DCln 

Meo 

11·188 

global PBC to RBC handshake protocol 

U U U U U 
U U U U U 
U U U 
U U U 

global RBC to PBC handshake protocol 

U U U 
U U U 
U U U U U 

FIGURE 10. GLOBAL BUS COMMUNICATION PROTOCOL 
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absolute maximum ratings over operating free-air temperature range {unless otherwise noted)t ~ 
Supply voltage range, Vee .......................................... ,., .. ,"',.," ~0.5 V to 7 V :;: 
Input voltage range, VI (see Note 1) " ......... ,.,.,.,..................... ~0.5 V to Vee + 0.5 V LLI 
Output voltage range, Vo (see Note 1) ,.,',.,', ..... , ..... , ..... ".,.,.... ~0.5 V to Vee + 0.5 V a: 
Input clamp current, 11K (VI < 0 or VI > Vee) ......................... ,.,',.,.,.,""',.. ±20 mA Q. 
Output clamp current, 10K (VI < 0 or VI > Vee) ................ , .. , , , , ................. , . ± 50 mA 
Continuous output current, 10 (VO = 0 to Vee) ........ , , , .. .. .. . .. .. .. .. .. .. .. .. .. .. .. . .. ± 50 mA I-
Continuous current through Vee or GND pin,.",,", ... , ......... ,., .................. , ±200 mA 0 
Storage temperature range ......... , .................... , ... , .... , ... ,.,', .. ,'" ~ 65°C to 150°C ::) 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only C 
and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is 0 
not implied. Exposure to absolute·maximum·rated conditions for extended periods may affect device reliability. a: 

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

recommended operating conditions 

VCC Supply voltage 

VIH High·level input voltage 

VIL Low-level input voltage 

VOH High-level output voltage 

VI Input voltage 

Va Output voltage 

IOH High-level output current 

IOL Low-level output current 

TA Operating free-air temperature 

DCa 

IDl-8 

TDO, DTDO, MCO 

DTMSl-4,DCO,DTRST,DTCK 

IDl-8 

TDO, DTDO, MCO 

DTMSl-4, DCa 

DTRST 

DTCK 

TEXAS • 
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'54ACT8999 '74ACT8999 

MIN MAX MIN MAX 
UNIT 

4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 
V 

5.5 5.5 

0 VCC 0 VCC 

0 VCC 0 VCC 
V 

-1.6 -2 

-8.5 -10 

-13.6 16 

1.6 2 

8.5 10 
mA 

13.6 16 

20.4 24 

40.8 48 

-55 125 0 70 °c 
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~ electrical characteristics over recommended operating free-air temperature range (unless o otherwise noted) 

C 
c: 
~ 
"'0 
:xJ 
rn 
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rn 
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PARAMETER TEST CONDITIONS Vee '54ACT8999 

MIN MAX 

10H OCO (open-drain) Vo - S.SV S.SV 20 

10H - 1.6mA 4.SV 3.7 
101-8 

10H - -2mA 4.SV 

10H = -8.SmA 4.SV 3.7 
VOH TOO, OTOO, MCO 

10H - lOrnA 4.SV 

OTMSl-4, OCO (3-state), 10H - -13.6mA 4.SV 3.7 

OTRST,OTCK 10H - -16mA 4.SV 

IOL-l.6mA 4.SV O.S 
101-8 

10L - 2mA 4.SV 

10L - 8.SmA 4.SV O.S 
TOO, OTDO, MCO 

10L -lOrnA 4.SV 

10L - 13.6 rnA 4.SV O.S 
VOL OTMSl-4,OCO 

10L -16mA 4.SV 

OTRST 
10L = 20.4 rnA 4.SV O.S 

10L - 24 rnA 4.SV 

10L - 40.8 rnA. 4.SV O.S 
OTCK 

10L = 4BmA 4.SV 

101-8, OTDO, 
Vo = Vee or GNO S.SV ±10 

lozt OTMSl-4, OTCK 

OCO Vo = Vee or GNO S.5V ±20 

MCI, OCI, TCK VI - VCC or GNO S.SV ±1 

II TOI, OTOI, TMS, 
VI = Vee or GNO 5.SV -0.1 -20 

OTMS,TRST 

lee VI = Vee or GNO, 10 = 0 S.SV 100 

~ICC* 
One input at VIH or VIL, 

5.SV 2 
Other inputs at Vee or GNO 

t For I/O PinS, the parameter 10Z ,ncludes the ,nput leakage current. 
* This is the increase in supply current for each input being driven at TIL levels rather than VCC or GNO. 
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'74ACT8999 

MIN MAX 
UNIT 

10 p.A 

3.7 

3.7 
V 

3.7 

O.S 

O.S 

O.S 
V 

O.S 

0.5 

±S 
p.A 

±10 

±1 

-0.1 -20 
p.A 

100 ,.A 

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

'54ACTB999 '74ACTB999 

MIN MAX MIN MAX 
UNIT 

TCK 0 20 0 20 
fclock DCI (Count mode) 0 20 0 20 

MHz 

tw Pulse duration 
TCK high or low 

DCI high or low (Count mode) 
ns 

TMS before TCK t 
OTMS before TCK t 
TDI before TCK t 

tsu Setup time DTDI before TCK t ns 

MCI before TCK t 
DCI before TCK t 
Any ID before TCK t 
TMS after TCK t 
OTMS after TCK t 
TOI after TCK t 

th Hold time DTDI after TCK t ns 

MCI after TCK t 
DCI after TCK t 
Any ID after TCK t 

ld Delay time Power up to TCK t ns 

TEXAS ." 
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~ switching characteristics over recommended ranges of operating free-air temperature and o supply voltage 

C 
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~ 

PARAMETER 

fmax 

tPLH 

tpHL 

tPLH 

tpHL 

tPLH 

tpHL 

tPLH 

tPHL 

tPLH 

tpHL 

tpLH 

tPHL 

tpLH 

tpHL 

tPLH 

tpHL 

tPLH 

tPHL 

tPLH 

tPHL 

tpLH 

tPHL 

tPLH 

tPHL 

tPLH 

tpHL 
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FROM TO '54ACT8999 '74ACT8999 

(INPUT) (OUTPUT) MIN MAX MIN MAX 

TCK 20 20 
DCI (Count mode) 20 20 

TCKJ, TDO 

TCKJ, DTRST 

TCKJ, AnyDTMS 

TCKJ, DTDO 

TCKJ, AnylD 

TLKJ, MOO 

TCKJ, 
DOO (open-drain) 

DCO (three-state) 

TCKJ, 
DCO (open-drain) 

DCO (three-state) 

TMS AnyDTMS 

OTMS AnyDTMS 

MCI MCO 

DCI 
DOO (open-drain) 

DOO (three-state) 

DCI 
DCO (open-drain) 

DCO (three-state) 

iRS'i' 0'i'RSi 

tCK DTCK 
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UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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switching characteristics over recommended ranges of operating free-air temperature and 
supply voltage (continued) 

FROM TO 'S4ACT8999 '74ACT8999 
PARAMETER 

MIN MAX MIN MAX 
UNIT 

(INPUn (OUTPUn 

IPHZ 
TCK,j, DTCK 

IpLZ 
ns 

IPHZ 
TCK,j, TDO 

IpLZ 
ns 

IPHZ 
TCK,j, DTDO 

IpLZ 
ns 

IPHZ 
TCK,j, DCO 

IPLZ 
ns 

IpHZ 
TCK,j, AnyDTMS 

IPLZ 
ns 

IpHZ 
TCK,j, AnylD 

IPLZ 
ns 

IPZH 
TCK,j, DTCK 

IPZL 
ns 

IPZH 
TCK,j, TDO 

IPZL 
ns 

IPZH 
TCK,j, DTDO 

IPZL 
ns 

IPZH 
TCK,j, DCO 

IPZL 
ns 

IPZH 
TCK,j, AnyDTMS 

IPZL 
ns 

IPZH 
TCK,j, 

IPZL 
AnylD ns 
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~ APPLICATION INFORMATION 

o 
tJ ------------------------------------------------------

SUBSYSTEM c o 
-I 
"'U 
:tJ m 
< -m 
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---- TRST 
TOI Scan Path 4 

.......... TRST 
TOI Scan Path 3 

.......... TRST 
TOI Scan Path 2 

.......... TRST 
TOI Scan Path 1 

,J,. 
INn TOO TRST OTRST 

INT3 f-----+ OCI 

TOI ~ OTOO 
RBC 

INT2 ~ MCO 'ACT8999 

TMSOUT f-----+ OTMS 

10~ 101-8 
TOI OCO TRST TMS TCK 

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

TOO 

INn 

RSTOUT 
PBC 

TMSOUT 

TCKOUT 

INT2 

TOI 
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TMS 

TOO 
TCK 
TMS 

TOO 
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TMS 

TOO 
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--
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~ 
4 

OTMS OTCK OTOI 
1-4 

TOO 

-- ---------
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SN54BCT8244, SN74BCT8244 
SCAN TEST DEVICES WITH OCTAL BUFFERS 

• Members of Texas Instruments SCOPE'" 
Family of Testability Products 

• Octal Test Integrated Circuits 

• Compatible With the IEEE Standard 1149.1 
(JTAG) Serial Test Bus 

• Functionally Equivalent to SN54174F244 and 
SN54174BCT244 in the Normal Function 
Mode 

• Test Operation Synchronous to Test Access 
Port (TAP) 

• Implement Optional "Test Reset" Signal on 
TAP by Recognizing a Double-High (10 V) on 
TMS Pin 

• SCOPE'" Instruction Set 
-Conform to the IEEE 1149.1 Boundary 

Scan 
- Provide Data Compression of Inputs 
- Provide Pseudo-Random Pattern 

Generation from Outputs 
- Sample Input/Toggle Output Mode 
- Output to High-Impedance-State Mode 

• Fabricated Using Tl's State-of-the-Art 
BiCMOS Technology 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic aOO-mii 
DIPs 

description 

The SN54BCT8244 and SN74BCT8244 are 

SCBS042-TI0037--03413, FEBRUARY 1990 

SN54BCT8244 • , , JT PACKAGE 
SN74BCT8244 •.• OW OR NT PACKAGE 

(TOP VIEW) 

2<3 
lYl lAl 
lY2 lA2 
lY3 lA3 
1Y4 lA4 

GNO 2Al 
2Yl Vee 
2Y2 17 2A2 
2Y3 9 16 2A3 
2Y4 10 15 2A4 

TOO 11 14 TOI 
TMS 12 13 TCK 

SN54BCT8244 ••• FK PACKAGE 

(TOP VIEW) 

~:I:::!u8~~ 
,... ..... C\lz>~C\i 

4 3 2 1 282726 
lA2 5 25 
1Al 6 24 

2<3 7 23 
NC 8 22 

9 21 

lYl 10 20 
11 19 

12 13141516 1718 

~~ClU>=~~ 
~~t5ZC\lC\lC\l 

members of Texas Instruments SCOPE'· NC-No internal connection 

testability IC family. This family of components 
blends test circuitry with standard logic 
functions to facilitate testing of complex circuit 
board assemblies. Scan access to the test circuitry is accomplished via the 4-wire test access port (TAP) 
interface. 

In the normal mode, these devices are functionally equivalent to the SN54174F244 and SN54/74BCT244 
octal buffers. In the test mode, the test circuitry can be activated by the TAP to take snapshot samples of 
the data appearing at the device pins or to perform a self test on the boundary test cells. Activating the 
TAP in normal mode does not affect the functional operation of the SCOPE'" octal buffers. 

In the test mode, the normal operation of the SCOPE'" octal buffer is inhibited and the test circuitry is 
enabled to observe and control the device's 1/0 boundary. When enabled, the test circuitry can perform 
boundary scan test operations as described in the IEEE Standard 1149.1 specification. Four dedicated 
test pins are used to control the operation of the test circuitry: TDI (test data in), TDO (test data out), TMS 
(test mode select), and TCK (test clock). Additionally, the test circuitry can perform other testing functions 
such as parallel signature analYSis on data inputs and pseudo-random pattern generation from data 
outputs. All testing and scan operations are synchronized to the TAP interface. 

SCOPE is a trademark of Texas Instruments Incorporated. 
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description (continued) 

The SN54BCT8244 is characterized for operation over the full military temperature range of - 55·C to 
125·C, The SN74BCT8244 is characterized for operation from O·C to 70·C, 

FUNCTION TABLE 
(NORMAL MODE) 

OUTPUT ENABLE DATA INPUT OUTPUT 

logic symbolt 

TDI 

nAS 

TCK 

lAI 

lA2 

lA3 

1M 

2Al 

2A2 

2A3 

2M 

14 

12 

13 

1 

24 

23 

22 

21 

20 

19 

17 

16 

15 

~ 
H 
L 

L 

L-

.... 

A 
X 
L 

H 

iI> 
SCAN 

'8CT8244 
TOI 

TMS TOO 

TCK-IN 

> TCK-OUT 

ENI 

EN2 , r 
1 IV 

1 2V 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
Pin numbers shown are for the OW, JT, and NT packages. 
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functional block diagram 

lAl-1A4 ----I 

SN54BCT8244, SN74BCT8244 
SCAN TEST DEVICES WITH OCTAL BUFFERS 

1"'--------------, 
BOUNDARY SCAN REGISTER 

BSR3 

• • • 
BSRll 

• • • 

SCBSD42-TIOO37-03413, FEBRUARY 1990 

>--- 1Yl-1Y4 

~.l .. BSRIO 
2Al-2A4 v-! 1---'-" 

BSR18 

>--- 2Yl-2Y4 

lG ---01 

TDI ----I 

TMS ----I 

TCK ----I 

I __ oJ 

BOUNDARY 
CONTROL 
REGISTER 

BYPASS REGISTER 

1------1 

TEST 
ACCESSt----' 

PORT 
(TAP) 
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TMS=H 

Run-Tesl/ldle 

TMS=L 

FIGURE 1. TAP STATE DIAGRAM 
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state diagram description 
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The TAP proceeds through the states of Figure 1 according to the IEEE Standard 1149.1. There are six 
stable states (indicated by a looping arrow in Figure 1) and ten unstable states in the diagram. A stable 
state is defined as a state the TAP can retain for consecutive TCK cycles. Any state that does not meet 
this criterion is an unstable state. 

There are two main paths through the state diagram, one to manipulate a data register and one to 
manipulate the instruction register. It is necessary to finish manipulating one register before accessing 
another. 

Test-Logic-Reset 
In this state, the test logic is not active and the device operates in its normal function mode. The state 
diagram is constructed such that the TAP will return to this state in no more than five TCK cycles if TMS 
is high. The TMS pin has an internal pullup resistor that will force it high if left unconnected, or if a board 
defect causes it to be open-circuited. The device powers up in the Test-Logic-Reset state. 

Run-Test/Idle 
The TAP must pass through this state before executing any test operations. The test operations controlled 
by the boundary control register (see Table 2) are performed while in the Run-Test/Idle state. 

Select-OR-Scan, Select-IR-5can 
No specific function is performed in these states, and the TAP will exit either of them on the next TCK 
cycle. 

Capture-DR 
The selected data register is placed in the scan path. Depending on the current instruction, data mayor 
may not be loaded or captured by that register on the rising edge of TCK causing the TAP state to 
change. On the falling edge of TCK in Capture-DR, TOO goes from the high-impedance state to the active 
state. If the TAP has not passed through the Test-Logic-Reset state since the last scan operation, TOO 
will enable to the level present when it was last disabled. If the TAP has passed through the Test-Logic
Reset state since the last scan operation, TOO will enable to a low level. 

Shift-DR 
While in this state, data is serially shifted through the selected data register from TDI to TOO on each 
TCK cycle. The first shift does not occur until the first TCK cycle after entering this state (i.e., no shifting 
occurs during the TCK cycle in which the TAP changes from Capture-DR to Shift-DR or from Exit2-DR to 
Shift-DR). 

Exit1-DR, Exit2-DR 
These are temporary states used to end the shifting process. It is possible to return to the Shift-DR state 
from either Exit1-DR or Exit2-DR without recapturing the data register. The last shift occurs on the TCK 
cycle in which the TAP state changes from Shift-DR to Exit1-DR. 

Pause-DR 
The TAP can remain in this state indefinitely. The Pause-DR state provides the capability of suspending 
and resuming shift operations without loss of data. 

Update-DR 
If the current instruction calls for the latches in the selected data register to be updated with current data, 
the latches are updated during this, and only this, state. TOO goes to the high-impedance state on the 
falling edge of TCK in Update-DR. 
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state diagram description (continued) 

Capture-IR 
The instruction register is preloaded with a 10000001 pattern and placed in the scan path. On the falling 
edge of TCK in Capture-IR, TOO goes from the high-impedance state to the active state. If the TAP has 
not passed through the Test-Logic-Reset state since the last scan operation, TOO will enable to the level 
present when it was last disabled. If the TAP has passed through the Test-Logic-Reset state since the 
last scan operation, TOO will enable to a logic O. 

Shift-IR 
While in this state, data is serially shifted through the instruction register from TOI to TOO on each TCK 
cycle. The first shift does not occur until the first TCK cycle after entering this state (i.e., no shifting occurs 
during the TCK cycle in which the TAP changes from Capture-IR to Shift-IR or from Exit2-IR to Shift-IR). 

Exit1-IR, Exit2-IR 
These are temporary states used to end the shifting process. It is possible to return to the Shift-IR state 
from either Exit1-IR or Exit2-IR without recapturing the instruction register. 

Pause-IR 
The TAP can remain in this state indefinitely. The Pause-IR state provides the capability of suspending 
and resuming shift operations without loss of data. 

Update-IR 
The latches shadowing the instruction register are updated with the new instruction. TOO goes to the 
high-impedance state on the falling edge of TCK in Update-IR. 

instruction register description 

Serial test information is conveyed by means of a 4-wire test bus. Commands, data, and control signals 
are all passed along the 4-wire bus. The function of the TAP is to extract the state control information and 
synchronous control signals for the bus and generate the appropriate on-chip control signals for the test 
structures in the device. The TAP monitors two signals from the bus, TCK and TMS. Figure 1 shows the 
TAP state diagram. The functional block diagram illustrates the IEEE Standard 1149.1 4-wire test bus and 
boundary scan architecture, and the relationship between the TAP, the test bus, and the boundary scan 
test elements. 

Oata is captured on the rising edge of TCK and outputs change after the falling edge of TCK. 

As shown in the functional block diagram, the 'BCT8244 contains an eight-bit instruction register and 
three data registers: the 18-bit boundary scan register, the two-bit boundary control register, and the one
bit bypass register. Any register can be thought of as a serial shift register with a shadow latch on each 
bit. Latches may be loaded during the Update-OR and Update-IR TAP states. 

The instruction register (I R) is eight bits long and is used to tell the device what instruction is to be 
executed. Information contained in the instruction includes the test operation to be performed, the state of 
the functional inputs and outputs (whElther or not the device will perform its normal function during the test 
operation), which of the three data registers is to be selected for inclusion in the scan path during the next 
data register scan operation, and from where to preload the data register during the Capture-OR state. 
Table 1 lists the instructions supported by the 'BCT8244. Any SCOPE'" instructions not supported default 
to BYPASS. 

The IR is loaded during the Capture-IR state with the value 10000001. As an instruction is shfited in, this 
value will be shifted out via TOO and can be inspected as verification that the IR is in the scan path. 

The instruction register order of scan is shown in Figure 2. 
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TOI -.. BIT 7 ---r;;;:;;l 
(MSB)-~D 

BIT1~TOO 
~ 

FIGURE 2. INSTRUCTION REGISTER ORDER OF SCAN 

data register descriptions 

boundary scan register 
The boundary scan register (SSR) contains 18 bits, one for each functional input and output on the 
device, The SSR is used to store test data that is to be applied internally and/or externally to the device 
and to capture and store data that is applied to the functional inputs and outputs of the device, The 
origination of the value loaded in the SSR during the Capture-DR state is determined by the current 
instruction. 

The boundary scan register order of scan is shown in Figure 3. 

BIT17 BIT 16 BIT 15 BIT 14 

TOI ---. 1G f---+ -----. -----. f---+ (MSB) 2G 1A1 1A2 

BIT 8 BIT 9 BIT 10 BIT 11 

- ~ 4-- ~ 4--
2A4 2A3 2A2 2A1 

BIT 7 BIT 6 BITS BIT 4 ---. 
1V1 

-----. 
1V2 r--------- 1Y3 ~ 1Y4 

-----. 

BIT 0 BIT 1 

TOO 4-- 2Y4 
(LSB) +--- 2Y3 ~ 

FIGURE 3. BOUNDARY SCAN REGISTER ORDER OF SCAN 

boundary control register 

BIT 13 

-
1A3 

BIT 12 

1A4 

BIT 3 

2Y1 

BIT 2 

2Y2 

The boundary control register (SCR) contains two bits and is used to inplement additional test operations 
not included in the SCOPEm instruction set, including pseudo-random pattern generation (PRPG) and 
parallel Signature analysis (PSA) operations. The SCR retains its current value during the Capture-DR 
state. The SCR resets to the PSA operation. 

The boundary control register order of scan is shown in Figure 4 . 

.. ~ ." H ;.0 L roo 
·~I (MSB) • • (LSB) I ---~ 

FIGURE 4. BOUNDARY CONTROL REGISTER ORDER OF SCAN 
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data register descriptions (continued) 

bypass register 
The bypass register is a one-bit scan path that can be selected to shorten the length of the system scan 
path, thereby reducing the number of bits per. test pattern that must be applied to complete a test 
operation. The bypass register is loaded with a low level during the Capture-DR state. 

The J;Jypass register order of scan is shown in Figure 5. 

>m ----1 orr. ~ me 

FIGURE 5. BYPASS REGISTER ORDER OF SCAN 

Table 1. Instruction Register Opcodes 

BINARY CODEH 

BIT7-BITO SCOPE OPCODE DESCRIPTION 
SELECTED 

MODE 
MSB_LSB 

DATA REGISTER 

XOOOOOOO EXTEST Boundary Scan Boundary Scan Test 
XOOOOOOl BYPASS' Bypass Scan Bypass Normal 
XOOOO010 SAMPLE/PRELOAD Sample Boundary Boundary Scan Normal 
XOOOO011 INTEST Boundary Scan Boundary Scan Test 
XOOOO100 BYPASS' Bypass Scan Bypass Normal 
XOOOO10l BYPASS§ Bypass Scan Bypass Normal 
XOOOOll0 TRIBYP Control Boundary to High-Impedance Bypass ModHied Test 
XOOOOlll SETBYP Control Boundary to 1/0 Bypass Test 
XOO01000 BYPASS§ Bypass Scan Bypass Normal 
XOO0100l, RUNT Boundary Run Test Bypass Test 
XOOO10l0 READBN Boundary Read Boundary Scan Normal 
XOO010ll READBT Boundary Read Boundary Scan Test 
XOOOll00 CELLTST Boundary Self-test Boundary Scan Normal 
XOOO1101 TOPHIP Boundary Toggle Outputs Bypass Test 
XOOOlll0 SCANCN Boundary Control Register Scan Boundary Control Normal 
XOOOllll SCANCT Boundary Control Register Scan Boundary Control Test 

ALL OTHER BYPASS Bypass Scan Bypass Normal 
~ . .. . . 

t The SCOPE Instruction set speCIfIes even panty In the elght-bR Instruction. ThIS feature IS not Implemented In the BCT8244. * X = Don't care. 
, This symbol <I> indicates that a SCOPE~ opcode exists but is not supported in the 'BCT8244. 
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instruction register opcode descriptions 

The 'BCT8244 runs test instructions based on the value scanned into the instruction register. The test 
functions are defined as follows: 

boundary scan 
This instruction simultaneously executes the IEEE Standard 1149.1 EXTEST and INTEST instructions. The 
boundary scan register is selected in the scan path. Data appearing at the device inputs and outputs is 
captured. Data previously loaded into the boundary scan register is applied to the device inputs and 
through the device outputs. 

bypass scan 
Conforms to the IEEE Standard 1149.1 BYPASS instruction. The one-bit bypass register is selected in the 
scan path. A logic 0 is loaded in the bypass register. The device operates in the normal mode. 

sample boundary 
Conforms to the IEEE Standard 1149.1 SAMPLE/PRELOAD instruction. Data appearing at the device 
inputs and outputs is sampled without affecting normal device operation. The boundary scan register is 
selected in the scan path. 

control boundary to high-impedance 
The device outputs are placed in the high-impedance state. the bypass register is selected in the scan 
path. Device inputs remain operational and the internal logic function will be performed. 

control boundary to 1/0 
The data in the boundary scan register is applied to the functional inputs and through the device outputs. 
The bypass register is selected in the scan path. 

boundary run test 
A test operation is run as decoded by the boundary control register. The desired test must be preloaded 
in the boundary control register and the TAP placed in the Run-Test/Idle state. The four test operations 
decoded by the boundary control register are: 

- parallel signature analysis (PSA) 
Data appearing on the functional data inputs is compressed into sixteen bits. An initial seed value 
should be scanned into the boundary scan register prior to performing this operation. Figure 6 shows 
the algorithm through which the signature is generated. 

- pseudo-random pattern generation (PRPG) 
A pseudo-random pattern is generated at the functional outputs. An initial seed value should be 
scanned into the boundary scan register prior to performing this operation. Figure 7 shows the 
algorithm through which the patterns are generated. Note that a seed value of all zeroes will not 
produce additional patterns. 

- simultaneous PSA and PRPG 
Both PSA and PRPG operations are performed as shown in Figure 8. 

- sample inputs/toggle outputs 
Data appearing at the functional inputs is sampled on each TCK rising edge and the functional 
outputs are toggled on each TCK falling edge. 
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Instruction register opcode descriptions (continued) 

boundary read 
The boundary scan register is selected in the scan path. No load operation is performed prior to shifting. 
This instruction is useful for inspecting data after a PSA operation. 

boundary control register scan 
The two-bit boundary control register is placed in the scan path. This register must be loaded prior to 
executing a boundary run test operation. 

boundary self-test 
The boundary scan register is selected in the scan path. This operation tests the logic in the boundary 
scan cells by loading the inverse of the current value of the cells. By loading a known value in the 
boundary scan register. executing CELLTST. and inspecting the resulting data through a scan operation, 
the integrity of the boundary scan register can be verified. 

boundary toggle outputs 
Functional outputs are toggled on each TCK falling edge. Data appearing on the device's functional inputs 
is not captured. 

tap bits for PSA and PRPG 

The BCR opcodes are as shown in Table 2. The use of these tap bits and the algorithms used for 8- and 
16-bit PSA and PRPG operations are shown in Figures 6 through 8. The two enable inputs, 1G and 2G, 
are ignored during these operations. 

Table 2. Boundary Control Register Opcodes 

BINARY CODE 
BIT1-BITO DESCRIPTION 
MSB-LSB 

00 Sample inputs/toggle outputs 
01 PRPG/16·bR mode 
10 PSAl16-bR mode 
11 Simultaneous PRPG and PSA/8·bR mode 
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1M 2Al 2A2 2A3 2M 

1Y4 2Yl 2Y2 2Y3 2Y4 

FIGURE 6. 16-BITS PSA CONFIGURATION 

A PSA operation on the eight data inputs proceeds as the eight data outputs are held static. 

lAl lA2 lA3 lA4 2Al 2A2 2A3 2M 

D= E9 1Yl lY2 1Y3 lY4 2Yl 2Y2 2Y3 2Y4 

FIGURE 7. 16-BIT PRPG CONFIGURATION 

A PRPG operation from the eight data outputs proceeds while the eight data inputs are ignored. 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655303 a DALLAS, TEXAS 15265 11-205 



SN54BCT8244, SN74BCT8244 
SCAN TEST DEVICES WITH OCTAL BUFFERS 

03413, FEBRUARY 1990-TI0037--SCBS042 

1A1 1A2 1A3 1A4 2A1 2A2 2A3 2A4 

~~ 
D = Ee 1Y1 1Y2 1Y3 1Y4 2Y1 2Y2 2Y3 2Y4 

FIGURE 8. B-BIT PSA AND PRPG CONFIGURATION 

Simultaneously, an eight-bit PSA operation proceeds on the eight data inputs, while an 8-bit PRPG 
operation proceeds from the eight data outputs. 

timing description 

All test operations of the 'SCT8244 are synchronous to TCK. Oata on the TOI, TMS, and functional inputs 
is captured on the rising edge of TCK. Oata appears on the TOO and functional output pins after the 
falling edge of TCK. 

The 'SCT8244 is advanced through its state diagram (see Figure 1) by changing the value of TMS and 
applying a clock pulse to TCK. A simple timing example is shown in Figure 9. In this example, the device 
begins in the Test-Logic-Reset state and is loaded with an instruction to select the bypass register in the 
scan path. The binary logic value 101 is shifted through the bypass register from TOI to TOO and the 
device is returned to the Test-Logic-Reset state. Table 3 explains the function of the test circuitry during 
each TCK cycle. 
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TAP STATE 
TCK CYCLE(S) 

AFTERTCK 

1 T est-Logic-Reset 

2 Run-Testlldle 

3 Select-OR-Scan 

4 Select-IR-Scan 

5 Capture-IR 

6 Shift-IR 

7-13 Shift-IR 

14 Exit1-IR 

15 Update-IR 

16 Select-OR-Scan 

17 Capture-OR 

18 Shift-OR 

19-20 Shift-OR 

21 ExHl-0R 

22 Update-OR 

23 Select-OR-Scan 

24 Select-IR-Scan 

25 Test-Logic-Reset 
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Table 3. Explanation of Timing Example 

DESCRIPTION/COMMENT 

Recycle on reset state. 

Begin advancing towards desired state. 

IR loads with 10000001; TOO becomes active after falling edge of TCK. 

Ready to shift in instruction; TOI must be active before next clock. 

A BYPASS instruction (11111111) is serially loaded into the IR. 

Note that TMS goes high prior to TCK # 14. The last bit of the instruction is shifted in as the TAP 

advances from Shift-IR to Exit1-1R. 

The IR is updated with the new instruction. TOO goes inactive (high-impedance) on the falling edge of 

TCK #15. 

The bypass register loads with a logic 0; TOO becomes active. 

The bypass register is now in the scan path. Oata will shift from TOI to TOO. 

The binary value '101' is shifted from TOI to TOO through the bypass register. Note that the last value 

shifted in (a logic 1) remains in the bypass register and is not shifted to the next test element. 

Test operation completed. 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

TCK 

TMS l.....rI 
TDI IS~';'~:",~~'~I 

TOO !5:":\Ss.':',,;ss."S"1 n 
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~ 1 A J ~ TAP l j i 8' .!: STATE .. 
~ 

;, u a:: ;Z • 
~ 

UI 

l:§SSI 
c 

a:: 
~ 
.c 
UI 

a:: a:: B 
i I ~ ~ w 1. ~ :::I 

.!I 
~ 

I;sJ 3-State (TOO) or Don't care (TOI) 

FIGURE 9. TIMING EXAMPLE 

TEXAS .., 
INSTRUMENTS 

POST OFFICE BOX 656303 • DALLAS, TEXAS 75265 

a:: 

~ 
i .. 
u 

ULJ I">,>",\,:"",,,,"',~,,>~'I 
c Ii ~ a:: a:: a:: .. .. 

~ 9 1 : ~ .. .. 1 :c .:l ... 1 i J UI Do 
:::I i oJ; Ii 

UI ~ 

11-207 



SN54BCT8244, SN74BCT8244 
SCAN TEST DEVICES WITH OCTAL BUFFERS 

03413, FEBRUARY 1990-TI0037-SCBS042 

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

Supply voltage range, VCC ..... , ........ , ........ ,................................ - 0.5 V to 7 V 
Input voltage range (except TMS) .................................................. -0.5 V to 7 V 
Input voltage range (TMS) .. . . .. .. . . .. .. . .. .. .. .. .. .. .. .. . .. .. . .. .. . .. . . . . . .. .. .. • - 0.5 V to 12 V 
Voltage applied to any output in the disabled or power-off state . . .. . . .. .. .. .. . . .. .. .. - 0.5 V to 5.5 V 
Voltage applied to any output in the high state...................................... -0.5 V to VCC 
Current into any output in the low state: SN54BCT8244 (TOO) . . .. . . . . .. .. .. . . . . . . .. . .. .. .. . .. 40 mA 

SN54BCT8244 (Any Y). .. .. . . .. .. .. • . . . . . . .. .. .. .. . .. 96 mA 
SN74BCT8244 (TOO) . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . 48 mA 
SN74BCT8244 (Any Y) ............................. 128 mA 

Operating free-air temperature range: SN54BCT8244 . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . - 55·C to 125·C 
SN74BCT8244 ...........................•....... O·C to 70·C 

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

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage Ie the device. These are stress ratings only 
and 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 condttions for extended periods may affect device reliability. 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIHH Double high-level input voltage 

Vil Low-level input voltage 

11K Input clamp current 

IOH High-level output current 

IOl low-level output current 

TA Operating free-air temperature 

SN54BCT8244 
MIN NOM MAX 

4.5 5 5.5 

2 

I TMS 10 ... ~ 
"j,"'ll.8 

"'~v 18 
TOO r"- 3 

AnyY A%J," -12 

TOO <:t.0 
AnyY '\f 

-55 
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UNIT 
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10 12 V 
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0 70 ·C 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SNS4BCT8244 SN74BCT8244 
PARAMETER TEST CONDITIONS 

MIN TYpt MAX MIN TYpt MAX 

VIK Vee - 4.5 V, 11- -18mA -1.2 -1.2 

Vee - 4.75 V 10H - 3mA 2.7 3.4 2.7 3.4 

10H - -3mA 2.4 3.4 2.4 3.4 
AnyY 

10H- -12mA 2 3.2 
VOH 

Vee = 4.5 V 10H= -15mA 2 3.1 

10H - -1 mA 2.5 3.4 2.5 3.4 
TOO 

10H - -3mA 2.4 3.3 2.4 3.3 

10L = 48mA 0.38 0.55 
AnyY 

10L - 64mA 0.42 0.55 
VOL Vee = 4.5 V 

10L - 20mA 0.3 ,Q;5 
TOO 

10L - 24mA ~2;' 0.35 0.5 

II Vee - 5.5 V, VI - 5.5V iC'-C' 0.1 0.1 

IIH Vee - 5.5 V, VI - 2.7V -1 .,"-' -100 -1 -100 

IIHH TMS Vee - 5.5 V, VI- 10V /:,~,: 1 1 

IlL Vee - 5.5 V, VI - 0.5V Sf -200 200 
AnyY Vee - 5.5 V, Vo - 2.7V '': 50 50 

10ZH TOO Vee - 5.5 V, Vo - 2.7V -1 -100 -1 -100 

AnyY Vee - 5.5 V, Vo = 0.5 V -50 -50 
10ZL TOO VCC - 5.5 V, Vo - 0.5V -200 -200 

10S* VCC - 5.5 V, Vo- a -100 -225 -100 -225 

Outputs high 3.5 7.5 3.5 7.5 

ICC Vee = 5.5 V, Outputs open Outpulslow 31 52 31 52 

Outputs disabled 1.5 3.5 1.5 3.5 

Ci VCC - 5V, VI- 2.5VorO.5V 10 10 

Co VCC - 5V, Vo - 2.5 VorO.5V 18 18 

timing requirements 

VCC - SV, VCC - 4.S V 10 5.5 v, 
TA = 2S'C TA = MINloMAX§ 

'BCT8244 'S4BCT8244 '74BCT8244 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency TCK a 20 a 20 a 20 
TCK high or low 25 25 25 

tw Pulse duration 
TMS reset high 50 50 2'i 50 

TMS before TCK i 15 15 ,:;f 15 

TOI before TCK i 6 6 ;" 6 
tsu Setup time 

Any A before TCK i 6 6,~" 6 
Any G before TCK i 6 6" 6 

TMS after TCK i a b: a 
TOI after TCK i 4.5 ~ 4.5 

Ih Hold time 
Any A after TCK i 4.5 ,;lt5 4.5 

Any G after TCK i 4.5 ":4.5 4.5 

Id Delay time, power-up to TCK i 100 100 100 

t All typical values are at Vee = 5 V, TA = 25'C. 
* Not more than one output should be shorted at a time, and the duration of the short circu~ should not exceed one second. 
§ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
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V 

V 
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p.A 
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p.A 

p.A 

p.A 
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mA 
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ns 

ns 

ns 

ns 
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switching characteristics (see Figure 10) 

Vcc - 5V, VCC - 4.5 V to 5.5 V, 

CL - 50pF, CL = 5OpF, 

FROM TO 
R1 = 500n, R1 = 500 n, 

PARAMETER R2 = 500n, R2 = 5OOn, 
(INPUT) (OUTPUT) 

TA = 25·C TA = MIN to MAXt 

'BCT8244 '54BCT8244 '74BCT8244 

MIN TYP MAX MIN MAX MIN MAX 

fmax TCK 20 20 20 

tpLH 1.6 5.6 7.6 1.6 10.3 1.6 8.8 

tpHL 
Any A Y 

1.7 6 8.2 1.7 10.7 1.7 9.6 

tpLH 
TCK! 

6.5 13.4 17 6.5 25.2 6.5 21.4 

tPHL 
Y 

5.7 13 16.3 5.7 23.7 5.7 20.5 

tpLH 
TCK! 

3 11.1 14.3 3 21 3 17.9 

tPHL 
TOO 

3 10.8 13.9 3 !t8 3 17.2 

tPLH 
TCKt 

7.5 17.3 22 7.5 ;$.3 7.5 27.5 

tpHL 
y 

7.5 18.1 22.8 7.5 ~4.2 7.5 28.3 

tPZH 
AnyG 

2.3 6.6 8.7 2.36"11.6 2.3 10.4 

tpZL 
y 

2.6 7.9 10 2.s;.. 13.2 2.6 12 

tPZH 
TCK! 

7.2 13.8 17.5 7.Jl; 25.7 7.2 22.3 

tpZL 
y 

7.3 15.1 18.9 ~ 27.3 7.3 23.8 

tPZH 
TCK! 

3.4 7.8 10.1 ,.p.4 13.9 3.4 12.3 

tPZL 
TOO 

4.4 9.4 11.8 .G.4.4 15.3 4.4 14 

tpHZ 
AnyG 

1.7 6.2 8.2 1.7 10.7 1.7 9.9 

tPLZ 
Y 

1 6 8.1 1 11 1 9.6 

tPHZ 
TCK! 

4 11.5 14.8 4 21.9 4 19 

tPLZ 
Y 

5.2 12.1 15.5 5.2 23.4 5.2 19.9 

tPHZ 
TCK! 

4 8.6 11 4 15.3 4 14 

tpLZ 
TOO 

3.9 8 10.5 3.9 14.7 3.9 12.9 
.. .. t For condItIons shown as MIN or MAX. use the appropnate value specIfied under recommended operating condHlons . 

PRODUCT PREVIEW InIormaUon concerns ~ In the 

=.~.: =-= T ... ':: I'tIII'YtI Ihe right to chInge or dIacontfnUI theIe producIt _nob. 
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PARAMETER MEASUREMENT INFORMATION 

7V 

b Rl - R1 - R2 
S1 

R1 

FROM OUTPUT 4t--+-.... - TEST 
UNDER TEST POINT 

Cl 
(Sa. Note AI 

R2 

LOAD CIRCUIT 

TIMING /. 3 V 

INPUT ___ ,J.Z:_'~ ~ __ u -0 V 

.. t.u~th~ 

~' '----3V 
DATA ',.5V ',.5V 
INPUT 0 V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

INPUT .L,.5V \~5:--3V 
.J, I. OV 

tPlH--f.--.! ~ tpHl 

IN-PHASE I " I i'-:-6~ VOH 
OUTPUT I _ 1.5V 1 e 

, 1 VOL 
tPHl............... I4----*- tplH 

OUT-OF-PHASE '\. 1.5 V Fsv VOH 
OUTPUT • . -- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

SWITCH POSITION TABLE 

TEST SI 

tPLH Open 

tPHL Open 

tpZH Open 

tPZL Closed 

tPHZ Open 

tPLZ Closed 

HIGH-lEVEL ~----3 V 
PULSE 1.5V 1.5V, 

I ,0 V 

LOW-LEVEL 
PULSE 

_t
w 
__ 

~tw--r 3V 
~"."5VV --, 1. "5 VV..v-, 

~---OV 
VOLTAGE WAVEFORMS 

PULSE DURATIONS 

OUTPUT 
CONTROL r- 3V 15 V 1.5V ~ J---- OV 

tPZl.....,.- I 
I I tPlZ~ ~ 

WAVEFORM 1 I ~.~ :~l -1- - 3.5 V 
(S •• Note BI I I __ t. 

I -~ VOL 
tpZH...... I4-:t ... ...... Lo 3 V 

I PHZ.... f'""""i. . 

~~
-VOH 

WAVEFORM 2 I 1 5 V 
(5 •• Not. BI . .3 V 

------- ~OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, 3-5TATE OUTPUTS 

B. InpU1 pulses are supplied by generators having the following characteristics: PRR ,; 10 MHz, Zo ~ 50 n, to- ~ 3 ns, tf ~ 3 ns. 
For testing pulse duration: to- ~ 1 to 3 ns, tf ~ 1 to 3 ns. Pulse polarity can be either a high-to-Iow-to-high or Iow-to-high-to-Iow. 

C. Waveform 1 is for an output with internal conditions such that the oU1put is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the oU1put is high except when disabled by the outpU1 control. 

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

FIGURE 10. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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SN54BCT8245, SN74BCT8245 
SCAN TEST DEVICES WITH OCTAL BUS TRANSCEIVERS 

• Members of Texas Instruments SCOPE'" 
Family of Testability Products 

• Octal Test Integrated Circuits 

• Compatible With the IEEE Standard 1149.1 
(JTAG) Serial Test Bus Protocol 

• Functionally Equivalent to SN54174F245 and 
SN54174BCT245 In the Normal Function 
Mode 

• Test Operation Synchronous to Test Access 
Port (TAP) 

• Implement Optional "Test Reset" Signal on 
TAP by Recognizing a Double-High (10 V) on 
TMS Pin 

• SCOPE'" Instruction Set 
- Conform to the IEEE 1149.1 Boundary 

Scan 
- Provide Data Compression of Inputs 
- Provide Pseudo-Random Pattern 

Generation from Outputs 
- Sample Input/Toggle Output Mode 
- Output to Hlgh-Impedance-State Mode 

• Fabricated Using TI's State-of-the-Art 
BICMOS Technology 

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

description 

The SN54BCT8245 and SN74BCT8245 are 
members of Texas Instruments SCOPE'" 
testability IC family. This family of components 
blends test circuitry with standard logic 
functions to facilitate testing of complex circuit 
board assemblies. Scan access to the test 
circuitry is accomplished via the 4-wire test 
access port (TAP) interface. 

TIOO38--D3514. MAY 1990 

SN54BCT8245 ... JT PACKAGE 
SN74BCT8245 ... DW OR NT PACKAGE 

(TOP VIEW) 

G 
B1 A1 

A2 
A3 

B4 A4 
GND AS 

Vee 
A6 

B7 A7 
B8 A8 

TOO TOI 
TMS TCK 

SN54BCT8245 ... FK PACKAGE 
(TOP VIEW) 

8 

9 

10 

4 3 2 1 282726 

25 

24 

23 

22 

21 

20 

11 19 

12131415161718 

NC-No internal connection 

In the normal mode, these devices are functionally equivalent to the SN54174F245 and SN54174BCT245 
octal bus transceivers. In the test mode, the test circuitry can be activated by the TAP to take snapshot 
samples of the data appearing at the device pins or to perform a self test on the boundary test cells. 
Activating the TAP in normal mode does not affect the functional operation of the SCOPE.... octal bus 
transceivers. 

SCOPE is a trademark of Texas Instruments Incorporated. 

IMLESS OTHERWISE NOTED thII document contaI .. 
PRODUCTION DATA Infonnetlon current 18 of publication elite. 
Prod .... confonn to ......-. per IfIe ..... 01 r .... 
IRltrumlnll llandM'd warranty. Production proceulng doea not 
.....-,lncIudotoatlngol .. _ 
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description (continued) 

SN54BCT8245, SN74BCT8245 
SCAN TEST DEVICES WITH OCTAL BUS TRANSCEIVERS 

TI0038-03514. MAY 1990 

In the test mode, the normal operation of the SCOPE'" octal bus transceiver is inhibited and the test 
circuitry is enabled to observe and control the device's I/O boundary. When enabled, the test circuitry can 
perform boundary scan test operations according to the protocol described in the IEEE Standard 1149.1 
specification. Four dedicated test pins are used to control the operation of the test circuitry: TOI (test data 
in), TOO (test data out), TMS (test mode select), and TCK (test clock). Additionally, the test circuitry can 
perform other testing functions such as parallel signature analysis on data inputs and pseudo-random 
pattern generation from data outputs. All testing and scan operations are synchronized to the TAP 
interface. 

The SN54BCT8245 is characterized for operation over the full military temperature range of - 55·C to 
125·C. The SN74BCT8245 is characterized for operation from O·C to 70·C. 

logic symbolt 

TOI 

TIAS 

TCK 

G 
OIR 

AI 

A2 

A3 

A4 

A5 

A6 

A7 

AB 

ENABLE 

G 

L 

L 
H 

14 

12 

13 

L. 
24 

1 ... 
L 

23 

L 
22 

21 

20 

19 

17 

16 

15 

FUNCTION TABLE 
(Normal Mode) 

DIRECTION 

CONTROL OPERATION 

DIR 

L B data to A bus 

H A data to B bus 

X Isolation 

4-
SCAN 

'BCT8245 
TOI 

11 
TIAS TOO 

TCK-IN 

> TCK-OUT 

G3 

3 ENI BA 

3 EN2 AB ., r 2 
VI 1 

W ~ 2V 
3 

4 

5 

7 

8 

9 

10 

t This symbol is in accordance with ANSI/IEEE Std 91-19B4 and IEC Publication 617-12. 
Pin numbers shown are for OW. JT. and NT packages. 
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Bl 

B2 

B3 

B4 

B5 

B6 

B7 

BB 
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functional block diagram 

DIR 

Bl-B8 

TDI 

TMS 

TCK 

11-214 

BOUNDARY 
CONTROL 
REGISTER 

BYPASS 
REGISTER 

TEST 
ACCESS 

PORT 1-------+----1 
(TAP) 
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TillS = H 

TillS = L 

SN54BCT8245, SN74BCT8245 
SCAN TEST DEVICES WITH OCTAL BUS TRANSCEIVERS 

TillS = H 

TI0038-03514, MAY 1990 

TillS = H ,-----. 
>--r---+< Select-OR-Scan >-------K 

FIGURE 1. TAP STATE DIAGRAM 
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03514. MAY 1990-TlOO38 

state diagram description 

The TAP proceeds through the states shown in Figure 1 according to the IEEE Standard 1149.1. There 
are six stable states (indicated by a looping arrow in Figure 1) and ten unstable states in the diagram. A 
stable state is defined as a state the TAP can retain for consecutive TCK cycles. Any state that does not 
meet this criterion is an unstable state. 

There are two main paths through the state diagram, one to manipulate a data register and one to 
manipulate the instruction register. It is necessary to finish manipulating one register before accessing 
another. 

Test-Loglc-Reset 
In this state, the test logic is not active and the device operates in its normal function mode. The state 
diagram is constructed such that the TAP will return to this state in no more than five TCK cycles if TMS 
is high. The TMS pin has an internal pullup resistor that will force it high if left unconnected, or if a board 
defect causes it to be open-circuited. The device powers up in the Test-Logic-Reset state. 

Run-Test/Idle 
The TAP must pass through this state before executing any test operations. The test operations controlled 
by the boundary control register (see Table 2) are performed while in the Run-Test/Idle state. 

Select-DR-Scan, Select-IR-Scan 
No specific function is performed in these states, and the TAP will exit either of them on the next TCK 
cycle. 

Capture-DR 
The selected data register is placed in the scan path. Depending on the current instruction, data mayor 
may not be loaded or captured by that register on the rising edge of TCK causing the TAP state to 
change. On the falling edge of TCK in Capture-DR, TOO goes from the high-impedance state to the active 
state. If the TAP has not passed through the Test-Logic-Reset state since the last scan operation, TOO 
will enable to the level present when it was last disabled. If the TAP has passed through the Test-Logic
Reset state since the last scan operation, TOO will enable to a low level. 

Shift-DR 
While in this state, data is serially shifted through the selected data register from TDI to TOO on each 
TCK cycle. The first shift does not occur until the first TCK cycle after entering this state (i.e., no shifting 
occurs during the TCK cycle in which the TAP changes from Capture-DR to Shift-DR or from Exit2-DR to 
Shift-DR). 

Exit1-DR, Exlt2-DR 
These are temporary states used to end the shifting process. It is possible to return to the Shift-DR state 
from either Exit1-DR or Exit2-DR without recapturing the data register. The last shift occurs on the TCK 
cycle in which the TAP state changes from Shift-DR to Exit1-DR. 

Pause-DR 
The TAP can remain in this state indefinitely. The Pause-DR state provides the capability of suspending 
and resuming shift operations without loss of data. 

Update-DR 
If the current instruction calls for the latches in the selected data register to be updated with current data, 
the latches are updated during this, and only this, state. TOO goes to the high-impedance state on the 
falling edge of TCK in Update-DR. 
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state diagram description (continued) 

Capture-IR 

TIOO38-D3514. MAY 1990 

The instruction register is preloaded with a 10000001 pattern and placed in the scan path. On the falling 
edge of TCK in Capture-IR, TOO goes from the high-impedance state to the active state. If the TAP has 
not passed through the Test-Logic-Reset state since the last scan operation, TOO will enable to the level 
present when it was last disabled. If the TAP has passed through the Test-Logic-Reset state since the 
last scan operation, TOO will enable to a low level. 

Shlft-IR 
While in this state, data is serially shifted through the instruction register from TOI to TOO on each TCK 
cycle. The first shift does not occur until the first TCK cycle after entering this state (i.e., no shifting occurs 
during the TCK cycle in which the TAP changes from Capture-IR to Shift-IR or from Exit2-IR to Shift-IR). 

Exlt1-IR, Exlt2-IR 
These are temporary states used to end the shifting process. It is possible to return to the Shift-IR state 
from either Exit1-IR or Exit2-IR without recapturing the instruction register. The last shift occurs on the 
TCK cycle in which the TAP state changes from Shift-IR to Exit1-1R. 

Pause-IR 
The TAP can remain in this state indefinitely. The Pause-IR state provides the capability of suspending 
and resuming shift operations without loss of data. 

Update-IR 
The latches shadowing the instruction register are updated with the new instruction. TOO goes to the 
high-impedance state on the falling edge of TCK in Update-IR. 

instruction register description 

Serial test information is conveyed by means of a 4-wire test bus. Commands, data,and control Signals 
are all passed along the 4-wire bus. The function of the TAP is to extract the state control information and 
synchronous control Signals for the bus and generate the appropriate on-Chip control signals for the test 
structures in the device. The TAP monitors two signals from the bus, TCK and TMS. Figure 1 shows the 
TAP state diagram. The functional block diagram illustrates the IEEE Standard 1149.1 4-wire test bus and 
boundary scan architecture, and the relationship between the TAP, the test bus, and the boundary scan 
test elements. 

Oata is captured on the rising edge of TCK and outputs change after the falling edge of TCK. 

As shown in the functional block diagram, the 'BCT8245 contains an eight-bit instruction register and 
three data registers: the 18-bit boundary scan register, the two-bit boundary control register, and the one
bit bypass register. Any register can be thought of as a serial shift register with a shadow latch on each 
bit. Latches may be loaded during the Update-OR and Update-IR TAP states. 

The instruction register (IR) is eight bits long and is used to tell the device what instruction is to be 
executed. Information contained in the instruction includes the test operation to be performed, the state of 
the functional inputs and outputs (whether or not the device will perform its normal function during the test 
operation), which of the three data registers is to be selected for inclusion in the scan path during the next 
data register scan operation, and the source of the data preloaded in the data register during the Capture
OR state. Table 1 lists the instructions supported by the 'BCT8245. Any SCOPE'· instructioins not 
supported default to BYPASS. 

The IR is loaded during the Capture-IR state with the value 10000001. As an instruction is shifted in, this 
value will be shifted out via TOO and can be inspected as verification that the IR is in the scan path. 

The instruction register order of scan is shown in Figure 2. 
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TDI 

FIGURE 2. INSTRUCTION REGISTER ORDER OF SCAN 

data register descriptions 

boundary scan register 

TOO 

The boundary scan register (BSR) contains 18 bits, one for each functional input and output on the 
device. The BSR is used to store test data that is to be applied internally and/or externally to the device 
and to capture and store data that is applied to the functional inputs and outputs of the device. The 
origination of the value loaded in the BSR during the Capture-DR state is determined by the current 
instruction. 

The boundary scan register order of scan is shown in Figures 3 and 4. Note that the order of scan 
depends on the level of the DIR signal, which determines the direction of data flow (A to B or B to A). 

11-218 

FIGURE 3. BOUNDARY SCAN REGISTER ORDER OF SCAN (A TO B MODE) 

FIGURE 4. BOUNDARY SCAN REGISTER ORDER OF SCAN (B TO A MODE) 
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data register descriptions (continued) 

boundary control register 

TI0038-D3514. MAY 1990 

The boundary control register (BCR) contains two bits and is used to inplement additional test operations 
not included in the SCOPE'· instruction set, including pseudo-random pattern generation (PRPG) and 
parallel signature analysis (PSA) operations. The BCR retains its current value during the Capture-DR 
state. The BCR resets to the PSA operation. 

The boundary control register order of scan is shown in Figure 5. 

TOI -+TOO 

FIGURE 5. BOUNDARY CONTROL REGISTER ORDER OF SCAN 

bypass register 
The bypass register is a one-bit scan path that can be selected to shorten the length of the system scan 
path, thereby reducing the number of bits per test pattern that must be applied to complete a test 
operation. The bypass register is loaded with a logic 0 during the Capture-DR state. 

The bypass register order of scan is shown in Figure 6. 

~ TOI---U ----~ TOO 

FIGURE 6. BYPASS REGISTER ORDER OF SCAN 
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TABLE 1. INSTRUCTION REGISTER OPCODES 

BINARY CODEU 

BIT7 -+ BIT 0 SCOPE OPCODEI DESCRIPTION 
SELECTED 

MODE 
MSB-+ LSB 

DATA REGISTER 

XOOOOOOO EXTEST Boundary Scan Boundary Scan Test 

XOOOOOOI BYPASS' Bypass Scan Bypass Normal 
XOOOO010 SAMPLE/PRELOAD Sample Boundary Boundary Scan Normal 

XOOOOOll INTEST Boundary Scan Boundary Scan Test 
XOOO0100 BYPASS' Bypass Scan Bypass Normal 

XOOO010l BYPASS' Bypass Scan Bypass Normal 
XciOOOll0 TRIBYP Control Boundary to High-Impedance Bypass Modified Test 
XOOOOlll SETBYP Control Boundary to 1/0 Bypass Test 
XOOO1000 BYPASS' Bypass Scan Bypass Normal 
XOOO100l RUNT Boundary Run Test Bypass Test 
XOOO10l0 READBN Boundary Read Boundary Scan Normal 
XOOO10ll READBT Boundary Read Boundary Scan Test 

XOOOll00 CELLTST Boundary Se~-test Boundary Scan Normal 
XOOOll0l TOPHIP Boundary Toggle Outputs Bypass Test 

XOOOlll0 SCANCN Boundary Control Register Scan Boundary Control Normal 

XOOOllll SCANCT Boundary Control Register Scan Boundary Control Test 
ALL OTHER BYPASS Bypass Scan Bypass Normal 

N' .. t The SCOPE Instruction set spaCifies even panty In the elght-b~ instruction. This feature IS not Implemented In the BCT8245. 
* X = Don't care. 
I A SCOPEN opcode exists but is not supported in the 'BCT8245. 

Instruction register opcode descriptions 

The 'BCT8245 runs test instructions based on the value scanned into the instruction register. The test 
functions are defined as follows: 

boundary scan 
This instruction simultaneously executes the IEEE Standard 1149.1 EXTEST and INTEST instructions. The 
boundary scan register is selected in the scan path. Data appearing at the device inputs and outputs is 
captured. Data previously loaded into the boundary scan register is applied to the device inputs and 
through the device outputs. 

bypass scan 
Conforms to the IEEE Standard 1149.1 BYPASS instruction. The one-bit bypass register is selected in the 
scan path. A logic 0 is loaded in the bypass register. The device operates in the normal mode. 

sample boundary 
Conforms to the IEEE Standard 1149.1 SAMPLE/PRELOAD instruction. Data appearing at the device 
inputs and outputs is sampled without affecting normal device operation. The boundary scan register is 
selected in the scan path. 

control boundary to high-impedance 
The device outputs are placed in the high-impedance state. The bypass register is selected in the scan 
path. Device inputs remain operational and the internal logic function will be performed. 

control boundary to 110 
The data in the boundary scan register is applied to the functional inputs and through the device outputs. 
The bypass register is selected in the scan path. 
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instruction register opcode descriptions (continued) 

boundary run test 

TI0038-D3514. MAY 1990 

A test operation is run as decoded by the boundary control register. The desired test must be preloaded 
in the boundary control register and the TAP placed in the Run-Testlldle state. The four test operations 
decoded by the boundary control register are: 

- parallel signature analysis (PSA) 
Data appearing on the functional data inputs is compressed into sixteen bits. An initial seed value 
should be scanned into the boundary scan register prior to performing this operation. Figures 7 and 8 
show the algorithm through which the signature is generated. 

- pseudo-random pattern generation (PRPG) 
A pseudo-random pattern is generated at the functional outputs. An initial seed value should be 
scanned into the boundary scan register prior to performing this operation. Figures 9 and 10 show the 
algorithm through which the patterns are generated. Note that a seed value of all zeroes will not 
produce additional patterns. 

- simultaneous PSA and PRPG 
Both PSA and PRPG operations are performed as shown in Figures 11 and 12. 

- sample inputs/toggle outputs 
Data appearing at the functional inputs is sampled on each TCK rising edge and the functional outputs 
are toggled on each TCK falling edge. 

boundary read 
The boundary scan register is selected in the scan path. No load operation is performed prior to shifting. 
This instruction is useful for inspecting data after a PSA operation. 

boundary control register scan 
The two-bit boundary control register is placed in the scan path. This register must be loaded prior to 
executing a boundary run test operation. 

boundary self-test 
The boundary scan register is selected in the scan path. This operation tests the logic in the boundary 
scan cells by loading the inverse of the current value of the cells. By loading a known value in the 
boundary scan register, executing CELL TST, and inspecting the resulting data through a scan operation, 
the integrity of the boundary scan register can be verified. 

boundary toggle outputs 
Functional outputs are toggled on each TCK falling edge. Data appearing on the device's functional inputs 
is not captured. 
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tap bits for PSA and PRPG 

The BCR opcodes are shown in Table 2. The use of these tap bits and the algorithms used for 8- and 
16-bit PSA and PRPG operations are shown in Figures 7 through 12. The enable input G is ignored during 
PSA and PRPG operations, and DIR is not used except to determine the direction of data flow. 

11-222 

TABLE 2. BOUNDARY CONTROL REGISTER OPCODES 

BINARY CODE 

BIT 1-+ BITO DESCRIPTION 

MSB-+ LSB 

00 Sample inputs/toggle outputs 

01 PRPG/16-bit mode 

10 PSA/16-bit mode 

11 Simultaneous PRPG and PSA/8-bit mode 

AI A2 A3 A4 AS A6 A7 

Bl B2 B3 B4 B5 B6 B7 

FIGURE 7. 16-BIT PSA CONFIGURATION (A TO B MODE) 

A PSA operation on the 8 data inputs proceeds as the 8 data outputs are held static. 

Bl B2 B3 B4 B5 B6 B7 B8 

AI A2 A3 A4 AS A6 A7 A8 

FIGURE 8. 16-BIT PSA CONFIGURATION (B TO A MODE) 

A PSA operation on the 8 data inputs proceeds as the 8 data outputs are held static. 
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A1 A2 A3 A4 A5 A6 A7 A8 

Bl B2 B3 B4 B5 B6 B7 B8 

FIGURE 9. 16-BIT PRPG CONFIGURATION (A TO B MODE) 

A PRPG operation from the 8 data outputs proceeds while the inputs are ignored. 

Bl B2 B3 B4 B5 B6 B7 B8 

Al A2 A3 A4 A5 A6 A7 A8 

FIGURE 10. 16-BIT PRPG CONFIGURATION (B TO A MODE) 

A PRPG operation from the 8 data outputs proceeds while the inputs are ignored. 
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81 82 83 84 85 86 87 88 

FIGURE 11. 8·BIT PSA AND PRPG CONFIGURATION (A TO B MODE) 

Simultaneously, an 8-bit PSA operation proceeds on the 8 data inputs, while an 8-bit PRPG operation 
proceeds from the 8 data outputs, 

Al A2 A3 A4 A5 A6 A7 A8 

FIGURE 12. 8·BIT PSA AND PRPG CONFIGURATION (B TO A MODE) 

Simultaneously, an 8-bit PSA operation proceeds on the 8 data inputs, while an 8-bit PRPG operation 
proceeds from the 8 data outputs. 

timing description 
All test operations of the 'SCT8245 are synchronous to TCK. Data on the TOI, TMS, and functional inputs 
is captured on the rising edge of TCK. Data appears on the TOO and functional output pins on the falling 
edge of TCK. 

The 'SCT8245 is advanced through its state diagram (see Figure 1) by changing the value of TMS and 
applying a clock pulse to TCK. A simple timing example is shown in Figure 13. In this example, the device 
begins in the Test-Logic-Reset state and is loaded with an instruction to select the bypass register in the 
scan path. The binary logic value 101 is shifted through the bypass register from TOI to TOO, and the 
device is returned to the Test-Logic-Reset state. Table 3 explains the function of the test circuitry during 
each TCK cycle. 
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TAP STATE 
TCK CYCLE(S) 

AFTERTCK 
1 T est-Logic-Reset 

2 Run-T estlldle 
3 Select-OR-Scan 
4 Salect-IR-Scan 

5 Capture-IR 

6 Shift-IR 
7-13 Shift-IR 

14 Exit1-IR 

15 Update-IR 

16 Select-OR-Scan 
17 Capture-OR 
18 Shift-OR 

19-20 Shift-OR 

21 Exitl-0R 
22 Update-OR 

23 Select-OR-Scan 
24 Salect-IR-Scan 

25 Test-Logic-Reset 

SN54BCT8245, SN74BCT8245 
SCAN TEST DEVICES WITH OCTAL BUS TRANSCEIVERS 

TI0038-03514, MAY 1990 

TABLE 3. EXPLANATION OF TIMING EXAMPLE 

DESCRIPTION/COMMENT 

Recycle on reset state 
Begin advancing towards desired state 

IR loads with 10000001; TOO becomes active after falling edge of TCK. 
Ready to shift in instruction; TOI must be active before next clock. 

A BYPASS instruction (11111111) is serially loaded into the IR. 
Note that TMS goes high prior to TCK # 14. The last bit of the instruction is shifted in as the TAP 
advances from Shift-IR to Exitl-IR. 

The IR is updated with the new instruction. TOO goes inactive (high-impedance) on the falling edge of 
TCK#15. 

The bypass register loads with a logic 0; TOO becomes active. 

The bypass register is now in the scan path. Oata will shift from TOI to TOO. 
The binary value '101' is shifted from TOI to TOO through the bypass register. Note thatthe last value 
shifted in (a logic 1) remains in the bypass register and is not shifted to the next test element. 

Test operation completed 

2 3 4 5 6. 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

TCK 

TMS 

TOI ~~~~~ ~~~~ U ~ 
TOO ~~~~ n ~ L...rl.J ~~~ 

;; ..!!! r:: r:: '" '" " " T T .. 
~ 

() " .. III III I! :!: '" I 1 
TAP I -[ .<; 

.2 o! '" '" III 
STATE 0 

~ '" I 1 8 0 r:: " ..J ::I ..!!! I 

'" ..!!! II li II III 
o! III 

'" '" r:: '" '" '" '" r:: r:: ;; 
T T " 0 0 0 0 " " .. u 1 ;: I I u () 

"' 
.. III III III .. 

I! .. '" 15 I :t: 15 1 I )( .., 
'" ::I .<; )( '" '" 

I 

"" Q. 0 1>. III '" 
.., 

0 L .!! 
:::> I " 

Do 

~ .3 " (,) :::> () 

.!! ..!!! ..! l. " .. .. III .. 
III III 

~ 

[;SSI3-stote (TOO) or Don't Core (TOt) 

FIGURE 13. TIMING EXAMPLE 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Input voltage range, (110 ports) ".,. , , ......... ,.,., , ..... , ........ ............... -0.5 V to 5.5 V 
Input voltage range (excluding I/O ports) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state. . . . . . . . . . . . . . . . . . . . . . - 0.5 V to 5.5 V 
Voltage applied to any output in the high state...................................... -0.5 V to VCC 
Current into any output in the low state: SN54BCT8245 (Any A, TDO) ......... . . . . . . . . . . . . . . .. 40 mA 

SN54BCT8245 (Any B) .............................. 96 mA 
SN74BCT8245 (Any A, TDO) . .. .. .. .. .. . .. .. .. .. .. ... 48 mA 
SN74BCT8245 (Any B) ............................. 128 mA 

Operating free-air temperature range: SN54BCT8245 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 55·C to 125·C 
SN74BCT8245 ................................... O·C to 70·C 

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

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

recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

VIHH Double high-level input voltage 

VIL Low-level input voltage 

11K Input clamp current 

IOH High-level output current 

IOL Low-level output current 

TA Operating free-air temperature 

PRODUCT PREVIEW information concerns _ products In the 

~m~:r orsp=':tro~~~: :=~r::: =~r:!~:~c,.: 
reserves the right to change or discontinue these products 
without notice. 

SN54BCT8245 

MIN NOM 

4.5 5;1;: 
2 i~;' 

I TMS 10 '1;,; 
,;'; 

.t. 
Any A, TOO ;; 
AnyB ;:, 
AnyA,TDO Ii 
AnyB 'J. 

-55 

TEXAS ~ 
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MAX 

5.5 

5.5 

12 

0.8 
-18 

3 
-12 

20 

48 

125 
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MIN NOM MAX 
UNIT 

4.5 5 5.5 V 

2 5.5 V 

10 12 V 

0.8 V 

-18 rnA 

3 
-15 

rnA 

24 

64 
rnA 

0 70 'c 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54BCT8245 

MIN TYpt MAX 

SN74BCT8245 

MIN TYpt MAX 

VIK Vee - 4.5 V, 11- -lamA -1.2 -1.2 

Vee = 4.75V 10H = -1 rnA 2.7 3.4 2.7 3.4 

Any A, TOO 10H - -1 rnA 2.5 3.4 2.5 3.4 
Vee = 4.5 V 

10H - -3mA 2.4 3.3 2.4 3.3 

VOH Vee - 4.75 V 10H = -3mA 2.7 3.4 2.7 3.4 

10H - -3mA 2.4 3.4 2.4 3.4 
AnyB 

Vee = 4.75 V 10H - -12mA 2 3.2 

10H = -15mA 2 3.1 

10l - 20 rnA 0.3 0.5 
AnyA,TOO Vee = 4.5V 

10l - 24 rnA .~~ 0.35 0.5 
VOL 10l - 4amA 0.3~/ 0.55 

AnyB Vee = 4.5V 
10l - 64 rnA i. 0.42 0.55 

Except A or B Vee - 5.5 V, VI- 5.5V .'=' 0.1 0.1 
II AnyAorB Vee - 5.5 V, VI- 5.5V t··· 0.25 0.25 

IIH* Vee - 5.5 V, VI-2.7V 1 :-':'35 100 1 35 100 

IIHH I TMS Vee - 5.5V, VI-l0V f) 1 1 

Ill* Vee - 5.5 V, VI- 0.5V ,~. -70 -200 -70 -200 

IOZH I TOO Vee = 5.5 V, VO=2.7V -f·: -35 -100 -1 -35 -100 

10Zl I TOO Vee - 5.5V, Vo - 0.5V -70 -200 -70 200 

lOS' Vee - 5.5 V, Vo - 0 -100 -225 -100 -225 

I Outputs high 3.6 7.5 3.6 7.5 

ICC' Vee = 5.5 V, Outputs Open L Outputs low 35 52 35 52 
Outputs disabled 1.5 3.5 1.5 3.5 

ei Vee - 5.5 V, VI = 0.5V a a 

eio Vee - 5.5 V, Vo - 0.5V 14 14 . t All typical values are at Vee - 5 V, TA - 25 e . 
* For 110 ports, the parameters IIH and III include the off-state output current. 
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
o leeH and leel are measured in the A to B mode. 
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V 

V 

V 

rnA 

p.A 
rnA 

,.A 
p.A 
p.A 
rnA 

rnA 

pF 
pF 
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timing requirements 

Vee - SV, VCC ~ 4.S V to 5.5 V, 

TA = 2S'C TA - MINtoMAXt 
UNIT 

'BCT8245 'S4BCT8245 '74BCT8245 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency TCK 0 20 0 20 0 20 MHz 
TCK high or low 25 25 25 

Iw Pulse duration 
TMS reset high 50 50 50 

ns 

TMS before TCK t 12 12 .. -t 12 

TOI before TCK t 6 6~;':'~ 6 
Isu Setup time 

Any A or B before TCK t 6 .. ~~ 6 
ns 

OIR or G before TCK t 6 q".~~ 6 

TMS after TCK t 0 '<0 0 
TOI after TCK t 4.5 4.5 4.5 

th Hold time 
Any A or B after TCK t 4.5 4.5 4.5 

ns 

OIR or G after TCK t 4.5 4.5 4.5 

Id Delay time Power·up to TCK t 100 100 100 ns .. t For conditions shown as MIN or MAX, use the appropnate value speCIfied under recommended operating cond"lOns . 
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switching characteristics (see Figure 14) 

Vcc = SV, VCC = 4.5 V to 5.5 V, 
Cl = 5OpF, Cl = 5OpF, 

FROM TO 
Rl = SOOO, Rl = 5000, 

PARAMETER R2 = SOOO, R2 = SOOO, 
(INPUT) (OUTPUT) 

TA = 25°C TA = MIN to MAXt 
'BCT824S 'S4BCT824S '74BCT8245 

MIN TYP MAX MIN MAX MIN MAX 
fmax TCK 20 20 20 

IPLH AorB BorA 1.6 5.5 7.6 1.6 9.6 1.6 8.7 

IpHL AorB BorA 1.7 5.7 8 1.7 9.9 1.7 9.4 

IpLH TCKt AorB 3.9 10.9 15.7 3.9 21.5 3.9 19.8 

IPHL TCKt AorB 3.9 10.8 15.3 3.9 21.5 3.9 19.5 

IPLH TCKt TOO 3.2 8.5 12.3 3.2 16.8 3.2 15.4 

tPHL TCKt TOO 3.2 8.3 12 3.2~.2 3.2 15 

IpLH TCKj AorB 6.2 13.9 21 6.2 ,","',llll 6.2 25 

IPHL TCKj AorB 6.6 15 22 ~"'::'29 6.6 26 

tPZH G AorB 2.3 6.3 8.7 .:::Y.J;::" 11.1 2.3 10.6 

tpZH TCKt AorB 4.7 11.7 16.7 If.7 23.1 4.7 21.1 

tpZH TCKt TOO 2.4 6.2 9 2.4 11.3 2.4 10.8 

IPZL ~ AorB 2.6 8.2 11.7 2.6 14.3 2.6 13.8 

IPZL TCKt AorB 5.5 13.6 19.7 5.5 26.8 5.5 24.8 

IPZL TCKt TOO 3.2 7.6 10.6 3.2 13.2 3.2 12.6 

IPHZ ~ AorB 1.7 6 8.4 1.7 10.2 1.7 9.6 

tPHZ TCKt AorB 3.4 9.1 13.2 3.4 18.7 3.4 17.3 

IPHZ TCKt TOO 2.6 7.1 10.2 2.6 13 2.6 12.8 

IpLZ G AorB 1.5 5.6 8 1.5 10.5 1.5 9.7 

IPLZ TCKt AorB 3.6 10 14.6 3.6 19.5 3.6 17.8 

IPLZ TCKt TOO 2.2 5.9 8.7 2.2 12.7 2.2 11.6 
.. .. .. t For condrtlons shown as MIN or MAX, use the appropnate value specified under recommended operating conditions . 
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MHz 

ns 
ns 

ns 
ns 
ns 
ns 
ns 

ns 
ns 

ns 
ns 

ns 
ns 
ns 

ns 
ns 
ns 
ns 

ns 
ns 
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PARAMETER MEASUREMENT INFORMATION 

SWITCH POSITION TABLE 

TEST S1 

IPLH Open 

IPHL Open 

IPZH Open 

FROM OUTPUT TEST 
UNDER TEST ---4 ......... - ... -- POINT 

IPZL Closed 

CL 

(S •• Not. A) 

LOAD CIRCUIT 

IPHZ 
IpLZ 

Open 
Closed 

TIMING 
INPUT 

(S •• Not. 8) 

3V ___ JL~':_V ____ . 0 V 
, t .-J!'-th ...; 

HIGH-LEVEL ~ - - -·3 V 
PULSE ---/:"" "... , .... "T'-- 0 V 

,.. SU I I 

DATA 
INPUT 
~-'----'3V 

, 1.5 V· ,1.5 V 
OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

IN-PHASE 
OUTPUT 

, t ' 
.-- w~ 3V 

LOW-LEVEL ~ 1 5 V I 5 V --r-
PULSE ~----OV 

VOLTAGE WAVEFORMS 
PULSE DURATION 

OUTPUT ~£oI. 3 V 
CONTROL 1.5 V 1.5 V 

I >-----.0 V 
tpZL --.J ~ I 

~: ~t~L~21r--j - 1:- .. 35 V 
WAVEFORM 1 I 1 5 V I 'i . 

(S •• Not. C) : • I _': VOL 

OUT-OF-PHASE 
OUTPUT 

tpZH ~ ;.- I 1: 0.3 V 

~PHZ ~ i-J 
WAVEFORM 2 ~~-·tVOH 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

(See Note C) ---1:.~-:_v.. __ ~ 0.3 V 
-------- .. 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS 

NOTES: A CL Includes probe and jig capacitance. 
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B. Input pulses are supplied by generalors having Ihe following characteristics: PRR S; 10 MHz, Zo = 50 n, Ir S; 2.5 ns, If S; 2.5 ns. 
C. Waveform 1 is for an output w~h internal condHions such that the output is low except when disabled by the output oontrol. 

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

FIGURE 14. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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• Members of Texas Instruments SCOPE'" 
Family of Testability Products 

• Octsl Test Integrated Circuits 

• Compatible With the IEEE Standard 1149.1 
(JTAG) Serial Test Bus 

• Functionally Equivalent to SN54174F373 and 
SN54174BCT373 in the Normal Function 
Mode 

• Test Operation Synchronous to Test Access 
Port (TAP) 

• Implement Optional "Test Reset" Signal on 
TAP by Recognizing a Double-High on TMS 
Pin 

• SCOPE'" Instruction Set 
- Conform to the IEEE 1149.1 Boundary 

Scan 
- Provide Data Compression of Inputs 
- Provide Pseudo-Random Pattern 

Generation From Outputs 
- Sample Input/Toggle Output Mode 
- Output to High-Impedance State Mode 

• Fabricated Using Tl's State-of-the-Art 
BICMOS Technology 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 30G-mll 
DIPs 

description 

The SN54BCT8373 and SN74BCT8373 are 
members of Texas Instruments SCOPE'" 
testability IC family. This family of components 
blends test circuitry with standard logic 
functions to facilitate testing of complex circuit 
board assemblies. Scan access to the test 
circuitry is accomplished via the 4-wire test 
access port (TAP) interface. 

TI0222-Oe373 JUNE 1990 

SN54BCT8373 ••• JT PACKAGE 
SN74BCT8373 ••• DW OR NT PACKAGE 

(TOP VIEW) 

2D 
1D 
OE 
NC 

C 
10 
20 

OE 
10 
20 
30 
40 

GNO 6 50 
50 7 Vee 
60 60 
70 70 
80 80 

TOO TOI 
Tt.lS TCK 

SN54BCT8373 ••• FK PACKAGE 

(TOP VIEW) 

5 

6 

7 

8 

9 

10 

11 

U 
ClClClU UClCl 
I<)'I'IOZ> to I'-

12131415161718 

OOClUOOO 
tot)....:tZZII)U)f"-.. 

C,!) 

25 

24 

23 TCK 
22 

21 TMS 
20 TOO 
19 80 

NC-No internal connection 

In the normal mode these devices are functionally equivalent to the SN54/74F373 and SN54174BCT373 
octal D-type latches. In the test mode, the test circuitry can be activated by the TAP to take snapshot 
samples of the data appearing at the device pins or to perform a self-test on the boundary test cells. 
Activating the TAP in the normal mode does not affect the functional operation of the SCOPE'" octal 
latches. 

SCOPE is a trademark of Texas Instruments Incorporated. 

PRODUC'nON DATA ~ conIIln Inlclrn.uon current .. of pu _____ toljllCltlcall ... per ........ 

oIT .... ,notnnnenII_.......,. -1IfGOIII/II9 
_ not ....... rIIJ, ....... I80IIng oIaII_ ...... TEXAS ." 

INSTRUMENTS 
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08373 JUNE 1990-T10222 

description (continued) 

In the test mode the normal operation of the SCOPE'· octal latch is inhibited and the test circuitry is 
enabled to observe and control the device's 110 boundary. When enabled, the test circuitry can perform 
boundary scan test operations as described in the IEEE Standard 1149.1 specification. Four dedicated 
test pins are used to control the operation of the test circuitry: TDI (test data in), TDO (test data out), TMS 
(test mode select), and TCK (test clock). Additionally, the test circuitry can perform other testing functions 
such as parallel signature analysis on data inputs and pseudo-random pattern generation from data 
outputs. All testing and scan operations are synchronized to the TAP interface. 

The SNS4BCT8373 is characterized for operation over the full military temperature range of - SS·C to 
12S·C. The SN74BCT8373 is characterized for operation from O·C to 70·C. 

logic symbolt 

TOI 

TMS 

TCK 

or 
C 

10 

20 

3D 

40 

50 

60 

70 

80 

FUNCTION TABLE (EACH LATCH) 

OE 

L 
L 
L 
H 

14 

12 

13 

INPUTS OUTPUT 

C 0 Q 

H H H 

H L L 
L X 00 
X X Z 

<I> 
SCAN 

'BCT8373 
TOI 

11 
TMS TOO TOO 

10 

20 

30 

40 

50 

60 

70 

80 

t This symbol is in accordance wilh ANSI/IEEE Sid 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for OW, JT, and NT packages. 
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functional block diagram 

8 
10-80 

TDI 

TIotS 

TCK 

BSR10 

TEST 

SN54BCT8373, SN74BCT8373 
SCAN TEST DEVICES WITH OCTAL D· TYPE LATCHES 

BOUNDARY SCAN REGISTER 

BOUNDARY 
CONTROL 
REGISTER 

8 

BSR18 

T10222-D8373 JUNE 1990 

lQ-8Q 

TOO 

ACCESS \-____________ --1 

PORT 
(TAP) 
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TMS = H 

TMS = H 
TMS = H 

>-"'T"'--~< Seleot-OR-Soan >--------+< 
TMS = L 

FIGURE 1. TAP STATE DIAGRAM 
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state diagram description 
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TI0222--08373 JUNE 1990 

The TAP proceeds through the states shown in Figure 1 according to the IEEE Standard 1149.1. There 
are six stable states (indicated by a looping arrow in Figure 1) and ten unstable states in the diagram. A 
stable state is defined as a state the TAP can retain for consecutive TCK cycles. Any state that does not 
meet this criterion is an unstable state. 

There are two main paths through the state diagram, one to manipulate a data register and one to 
manipulate the instruction register. It is necessary to finish manipulating one register before accessing 
another. 

Test-Loglc-Reset 
In this state, the test logic is not active and the device operates in its normal function mode. The state 
diagram is constructed such that the TAP will return to this state in no more than five TCK cycles if TMS 
is high. The TMS pin has an internal pullup resistor that will force it high if left unconnected, or if a board 
defect causes it to be open-circuited. The device powers up in the Test-Logic-Reset state. 

Run-Test/Idle 
The TAP must pass through this state before executing any test operations. The test operations controlled 
by the boundary control register (see Table 2) are performed while in the Run-Test/Idle state. 

Select-OR-Scan, Select-IR-Scan 
No specific function is performed in these states, and the TAP will exit either of them on the next TCK 
cycle. 

Capture-DR 
The selected data register is placed in the scan path. Depending on the current instruction, data mayor 
may not be loaded or captured by that register on the rising edge of TCK causing the TAP state to 
change. On the falling edge of TCK in Capture-DR, TOO goes from the high-impedance state to the active 
state. If the TAP has not passed through the Test-Logic-Reset state since the last scan operation, TOO 
will enable to the level present when it was last disabled. If the TAP has passed through the Test-Logic
Reset state since the last scan operation, TOO will enable to a low level. 

Shift-DR 
While in this state, data is serially shifted through the selected data register from TOI to TOO on each 
TCK cycle. The first shift does not occur until the first TCK cycle after entering this state (i.e., no shifting 
occurs during the TCK cycle in which the TAP changes from Capture-DR to Shift-DR or from Exit2-0R to 
Shift-DR). 

Exlt1-DR, Exit2-DR 
These are temporary states used to end the shifting process. It is possible to return to the Shift-DR state 
from either Exit1-0R or Exit2-0R without recapturing the data register. The last shift occurs on the TCK 
cycle in which the TAP state changes from Shift-DR to Exit1-0R. 

Pause-DR 
The TAP can remain in this state indefinitely. The Pause-DR state provides the capability of suspending 
and resuming shift operations without loss of data. 

Update-DR 
If the current instruction calls for the latches in the selected data register to be updated with current data, 
the latches are updated during this, and only this, state. TOO goes to the high-impedance state on the 
falling edge of TCK in Update-DR. 
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state diagram description (continued) 

Capture·IR 
The instruction register is preloaded with a 10000001 pattern and placed in the scan path. On the falling 
edge of TCK in Capture-IR, TOO goes from the high-impedance state to the active state. If the TAP has 
not passed through the Test-Logic-Reset state since the last scan operation, TOO will enable to the level 
present when it was last disabled. If the TAP has passed through the Test-Logic-Reset state since the 
last scan operation, TOO will enable to a low level. 

Shift-IR 
While in this state, data is serially shifted through the instruction register from TOI to TOO on each TCK 
cycle. The first shift does not occur until the first TCK cycle after entering this state (I.e., no shifting occurs 
during the TCK cycle in which the TAP changes from Capture-IR to Shift-IR or from Exit2-IR to Shift-IR). 

Exlt1-IR, Exlt2-IR 
These are temporary states used to end the shifting process. It is possible to return to the Shift-IR state 
from either Exit1-IR or Exit2-IR without recapturing the instruction register. The last shift occurs on the 
TCK cycle in which the TAP state changes from Shift-IR to Exit1-1R. 

Pause-IR 
The TAP can remain in this state indefinitely. The Pause-IR state provides the capability of suspending 
and resuming shift operations without loss of data. 

Update-IR 
The latches shadowing the instruction register are updated with the new instruction. TOO goes to the 
high-impedance state on the falling edge of TCK in Update-IR. 

instruction register description 

Serial test information is conveyed by means of a 4-wire test bus. Commands, data, and control Signals 
are all passed along the 4-wire bus. The function of the TAP is to extract the state control information and 
synchronous control signals for the bus and generate the appropriate on-chip control signals for the test 
structures in the device. The TAP monitors two Signals from the bus, TCK and TMS. Figure 1 shows the 
TAP state diagram. The functional block diagram illustrates the IEEE Standard 1149.1 4-wire test bus and 
boundary scan architecture, and the relationship between the TAP, the test bus, and the boundary scan 
test elements. 

Oata is captured on the rising edge of TCK, and outputs change after the falling edge of TCK. 

As shown in the functional block diagram, the 'BCT8373 contains an eight-bit instruction register and 
three data registers: the 18-bit boundary scan register, the two-bit boundary control register, and the one
bit bypass register. Any register can be thought of as a serial shift register with a shadow latch on each 
bit. Latches may be loaded during the Update-OR and Update-IR TAP states. 

The instruction register (IR) is eight bits long and is used to tell the device what instruction is to be 
executed. Information contained in the instruction includes the test operation to be performed, the state of 
the functional inputs and outputs (whether or not the device will perform its normal function during the test 
operation), which of the three data registers is to be selected for inclusion in the scan path during the next 
data register scan operation, and the source of the data preloaded in the data register during the Capture
OR state. Table 1 lists the instructions supported by the 'BCT8373. Any SCOPE™ instructions not 
supported default to BYPASS. 

The IR is loaded during the Capture-IR state with the value 10000001. As an instruction is shifted in, this 
value is shifted out via TOO and can be inspected as verification that the IR is in the scan path. 

The instruction register order of scan is shown in Figure 2. 
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FIGURE 2. INSTRUCTION REGISTER ORDER OF SCAN 

data register descriptions 

boundary scan register 

TI0222-D8373 JUNE 1990 

TOO 

The boundary scan register (BSR) contains 18 bits, one for each functional input and output on the 
device. The BSR is used to store test data that is to be applied internally and/or externally to the device, 
and to capture and store data that is applied to the functional inputs and outputs of the device. The 
origination of the value loaded in the BSR during the Capture-DR state is determined by the current 
instruction. 

The boundary scan register order of scan is shown in Figure 3. 

FIGURE 3. BOUNDARY SCAN REGISTER ORDER OF SCAN 

boundary control register 
The boundary control register (BCR) contains two bits and is used to implement additional test operations 
not included in the SCOPE'" instruction set, including pseudo-random pattern generation (PRPG) and 
parallel signature analysis (PSA) operations. The BCR retains its current value during the Capture-DR 
state. The BCR resets to the PSA operation. 

The boundary control register order of scan is shown in Figure 4. 

TDI TOO 

FIGURE 4. BOUNDARY CONTROL REGISTER ORDER OF SCAN 

bypass register 
The bypass register is a one-bit scan path that can be selected to shorten the length of the system scan 
path, thereby reducing the number of bits per test pattern that must be applied to complete a test 
operation. The bypass register is loaded with a logic 0 during the Capture-DR state. 

The bypass register order of scan is shown in Figure 5. 

~ TDI-U- TDO 
FIGURE 5. BYPASS REGISTER ORDER OF SCAN 
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TABLE 1. INSTRUCTION REGISTER OPCODES 

BINARY CODEt* 
BIT 7 -+ BIT 0 SCOPE OPCODE DESCRIPTION 

SELECTED 
MODE 

MSB-+LSB 
DATA REGISTER 

XOOOOOOO EXTEST Boundary Scan Boundary Scan Test 
XOOOOOOl BYPASS' Bypass Scan Bypass Normal 
XOOOO010 SAMPLE Sample Boundary Boundary Scan Normal 
XOOOOOll INTEST Boundary Scan Boundary Scan Test 
XOOOO100 BYPASS' Bypass Scan Bypass Normal 
XOOO010l BYPASS' Bypass Scan Bypass Normal 
XOOOOll0 TRIBYP Control Boundary to High·lmpedanos Bypass Modified Test 
XOOOOlll SETBYP Control Boundary to 110 Bypass Test 
XOOO1000 BYPASS' BypsssScan Bypass Normal 
XOOO100l RUNT Boundary Run Test BYPSBB Test 
XOOO10l0 READBN Boundary Reed Boundary Scan Normal 
XOOO10ll READBT Boundary Read Boundary Scan Test 
XOOOll00 CELLTST Boundary Self·test Boundary Scan Normal 
XOOOll0l TOPHIP Boundary Toggle Outputs Bypass Test 
XOOOlll0 SCANCN Boundary Control Register Scan Boundary Control Normal 
XOOOllll SCANCT Boundary Control Register Scan Boundary Control Test 

ALL OTHER BYPASS Bypass Scan Bypass Normal 
t The SCOPE Instruction set specifies even parity In the elght-blt Instruction. ThIS feature IS not Implemented In the BCT8373. 
* X = Don't care . 
• A SCOPE opcode exists but is not supported in the 'BCT8373. 

Instruction register opcode descriptions 

The 'BCT8373 runs test instructions based on the value scanned into the instruction register. The test 
functions are defined as follows: 

boundary scan 
This instruction simultaneously executes the IEEE Standard 1149.1 EXTEST and INTEST instructions. The 
boundary scan register is selected in the scan path. Data appearing at the device inputs and outputs is 
captured. Data previously loaded Into the boundary scan register is applied to the device inputs and 
through the device outputs. 

bypass scan 
Conforms to the IEEE Standard 1149.1 BYPASS instruction. The one-bit bypass register is selected in the 
scan path. A logic 0 is loaded in the bypass register. The device operates in the normal mode. 

sample boundary 
Conforms to the IEEE Standard 1149.1 SAMPLE instruction. Data appearing at the device inputs and 
outputs is sampled without affecting normal device operation. The boundary scan register is selected in 
the scan path. 

control boundary to high-Impedance 
The device outputs are placed in the high-impedance state. The bypass register is selected in the scan 
path. Device inputs remain operational, and the internal logic function will be performed. 

control boundary to 1/0 
The data in the boundary scan register is applied to the functional inputs and through the device outputs. 
The bypass register is selected in the scan path. 
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instruction register opcode descriptions (continued) 

boundary run test 

TI0222-D8373 JUNE 1990 

A test operation is run as decoded by the boundary control register. The desired test must be preloaded 
in the boundary control register, and the TAP placed in the Run-Test/Idle state. The four test operations 
decoded by the boundary control register are: 

- parallel signature analysis (PSA) 
Data appearing on the functional data inputs is compressed into sixteen bits. An initial seed value 
should be scanned into the boundary scan register prior to performing this operation. Figure 6 shows the 
algorithm through which the signature is generated. 

- pseudo-random pattern generation (PRPG) 
A pseudo-random pattern is generated at the functional outputs. An initial seed value should be scanned 
into the boundary scan register prior to performing this operation. Figure 7 shows the algorithm through 
which the patterns are generated. Note that a seed value of all zeroes will not produce additional 
patterns. 

- simultaneous PSA and PRPG 
Both PSA and PRPG operations are performed as shown in Figure 8. 

- sample inputs/toggle outputs 
Data appearing at the functional inputs is sampled on each TCK rising edge, and the functional outputs 
are toggled on each TCK falling edge. 

boundary read 
The boundary scan register is selected in the scan path. No load operation is performed prior to shifting. 
This instruction is useful for inspecting data after a PSA operation. 

boundary control register scan 
The two-bit boundary control register is placed in the scan path. This register must be loaded prior to 
executing a boundary run test operation. 

boundary self-test 
The boundary scan register is selected in the scan path. This operation tests the logic in the boundary 
scan cells by loading the inverse of the current value of the cells. By loading a known value in the 
boundary scan register, executing CELL TST, and inspecting the resulting data through a scan operation, 
the integrity of the boundary scan register can be verified. 

boundary toggle outputs 
Functional outputs are toggled on each TCK falling edge. Data appearing on the device's functional inputs 
is not captured. 

tap bits for PSA and PRPG 

The BCR opcodes are shown in Table 2. The use of these TAP bits and the algorithms used for 8- and 
16-bit PSA and PRPG operations are shown in Figures 6 through 8. The two control inputs, C and DE, are 
ignored during these operations. 

TABLE 2. BOUNDARY CONTROL REGISTER OPCODES 

BINARY CODE 

BIT 1 --+ BIT 0 

MSB-LSB 

00 

01 

10 

11 

DESCRIPTION 

Sample inputs/toggle outputs 

PRPG/16-bit mode 

PSA/16-bit mode 

Simultaneous PRPG and PSA/B-bit mode 
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10 20 30 40 50 60 70 80 

$=:0-
FIGURE 6. 16-BIT PSA CONFIGURATION 

A PSA operation on the a data inputs proceeds as the a data outputs are held static. 

10 20 30 40 50 60 70 80 

FIGURE 7. 16-BIT PRPG CONFIGURATION 

A PRPG operation from the eight data outputs proceeds while the inputs are ignored. 

10 20 30 40 50 60 70 80 

~ 
~ 

lQ 2Q 3Q 4Q 5Q 6Q 7Q 8Q 

FIGURE 8. 8-BIT PSA AND PRPG CONFIGURATION 

Simultaneously, an a-bit PSA operation proceeds on the a data inputs, while an a-bit PRPG operation proceeds 
from the a data outputs. 
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All test operations of the 'BCT8373 are synchronous to TCK. Oata on the TOI, TMS, and functional inputs 
is captured on the rising edge of TCK. Oata appears on the TOO and functional output pins on the falling 
edge of TCK. 

The 'BCT8373 is advanced through its state diagram (see Figure 1) by changing the value of TMS and 
applying a clock pulse to TCK. A simple timing example is shown in Figure 9. In this example, the device 
begins in the Test-Logic-Reset state and is loaded with an instruction to select the bypass register in the 
scan path. The binary logic value 101 is shifted through the bypass register from TOI to TOO, and the 
device is returned to the Test-Logic-Reset state. Table 3 explains the function of the test circuitry during 
each TCK cycle. 

TABLE 3. EXPLANATION OF TIMING EXAMPLE 

TCK CYCLE(S) 
TAP STATE 

AFTERTCK 
DESCRIPTION/COMMENT 

1 Test-Logic·Reset Recycle on reset state. 

2 Run-Test/Idle Begin advancing towards desired state. 

3 Select-OR-Scan 
4 Select-IR-Scan 

5 Capture-IR IR loads with 10000001; TOO becomes active after falling edge ofTCK. 
6 Shift-IR Ready to shift in instruction; TOI must be active before next clock. 

7-13 Shift-IR A BYPASS instruction (11111111) is serially loaded into the IR. 

14 Exit1-IR 
Note that TMS goes high prior to TCK # 14. The last bit of the instruction is shifted in as the TAP 
advances from Shift-IR to Exit1-IR. 

15 Update-IR 
The IR is updated wHh the new instruction. TOO goes inactive (high-impedance) on the falling edge of 
TCK#15. 

16 Select-OR-Scan 

17 Capture-OR The bypass register loads with a logic 0; TOO becomes active. 
18 Shift-OR The bypass register is now in the scan path. Oata will shift from TOI to TOO. 

19-20 Shift-OR 
The binary value '101' is shifted from TOI to TOO through the bypass register. Note that the last value 

shifted in (a logic 1) remains in the bypass register and is not shifted to the next test element. 

21 Exit1-0R 
22 Update-OR 

23 Select-OR-Scan 

24 Select-IR-Scan 
25 T est-Logic-Reset Test operation completed. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, VCC ........................................................ -0.5 V to 7 V 
Input voltage range, VI (except TMS) ............................................... - 0.5 V to 7 V 
Input voltage range, VI (TMS) ..................................................... -0.5 V to 12 V 
Voltage applied to any output in the disabled or power-off state.. .. ... .. .. ..... .... .. -0.5 V to 5.5 V 
Voltage applied to any output in the high state...................................... -0.5 V to VCC 
Current into any output in the low state: SN54BCT8373 (TDO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 40 mA 

SN54BCT8373 (Any Q) .............................. 96 mA 
SN74BCT8373 (TDO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 48 mA 
SN74BCT8373 (Any Q) ............................. 128 mA 

Operating free-air temperature range: SN54BCT8373 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 55°C to 125°C 
SN74BCT8373 ................................... O°C to 70°C 

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

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

recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

VIHH Double high-level input voltage 

VIL Low-level input voltage 

11K Input clamp current 

IOH High-level output current 

IOL Low·level output current 

TA Operating free-air temperature 

PRODUCT PREVIEW Information concerns prodUCIt: In the 
formative or design phase of developmenL Characteristic data 
and other specifications are design goals. TexaB Instruments 
reserves the right to change or discontinue these products 
wtthout notice. 

SN54BCT8373 

MIN 
4.5 

2 

TMS 10 

TOO 

AnyQ .; 
TOO •.. ; 
AnyY 

-55 
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NOM MAX 
5 5.5 

.. "::~ 
8.6 .. ". \.i 12 

" .... ;". 0.8 

" . ."'- -18 

-3 
-12 

20 

48 

125 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

SN74BCT8373 

MIN NOM MAX UNIT 

4.5 5 5.5 V 

2 V 

10 8.6 12 V 

0.8 V 

-18 rnA 

-3 
-15 

rnA 

24 

64 
rnA 

0 70 ·C 
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electrical characteristics over recommended operating free-alr temperature range (unless 
otherwise noted) 

SN54BCT8373 SN74BCT8373 
PARAMETER TEST CONDITIONS MIN TYpt MAX MIN TYpt MAX UNIT 

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

Vee - 4.75 V 10H - -3mA 2.7 3.4 2.7 3.4 

10H - -3mA 2.4 3.4 2.4 3.4 
AnyQ 

10H - 12mA 2 3.2 
VOH 

Vee = 4.5 V 10H - -15mA 2 3.1 
V 

10H - -1 mA 2.5 3.4 2.5 3.4 
TOO 

10H = -3mA 2.4 3.3 2.4 3.3 

10l - 48mA 0.38 0.55 
AnyQ 

IOl - 64mA 0.42 0.55 
VOL VCC = 4.5V 

10l = 20mA 0.3 ,,:¢l; V 
TOO 

10l - 24mA ;:;,V 0.35 0.5 

II Vee - 5.5 V, VI - 5.5 V ",<?:- 0.1 0.1 mA 

IIH VCC = 5.5V, VI-2.7V -1 r~:l'5 -100 -1 -35 -100 ,.A 

IIHH TMS Vee - 5.5 V, VI-l0V "","'" 0.3 1 0.3 1 mA 

III Vee ~ 5.5 V, VI- 0.5V a,r:;::r -70 -200 -70 -200 ,.A 
AnyQ Vee = 5.5 V, Vo = 2.7V "{ 50 50 

10ZH TOO Vee - 5.5 V, VO-2.7V 1 35 100 1 35 100 
,.A 

AnyQ Vee - 5.5 V, Vo - 0.5 V -50 -50 
10Zl TOO Vee - 5.5V, Vo - 0.5 V -70 -200 -70 -200 

,.A 

10S* Vee - 5.5 V, Vo - 0 100 225 100 225 mA 
Outputs high 3.5 7 3.5 7 

lee VCC = 5.5 V, Outputs open Outputs low 35 52 35 52 mA 
Outputs disabled 1.5 3.5 1.5 3.5 

Cj Vee - 5V, VI- 2.5VorO.5V 10 10 pF 

Ci OE Vee - 5V, VI- 0.5 V 8 8 pF 

Co Vee - 5V, Vo - 2.5 V or 0.5 V 14 14 pF . t All typical values are at Vee - 5 V, T A - 25 C • 
* Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
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timing requirements 

fclock Clock frequency TCK 

tw Pulse duration TCK high or low 

TMS reset high 

TMS before TCK i 

tsu Setup time TOI before TCK i 

Any D before TCK i 

OE before TCK i 

TMS after TCK i 

th Hold time TOI after TCK i 

Any Dafter TCK i 

OEafterTCKi 

SN54BCT8373, SN74BCT8373 
SCAN TEST DEVICES WITH OCTAL D· TYPE LATCHES 

T10222-D8373 JUNE 1990 

Vcc - 5V, VCC - 4.5 V to 5.5 V, 

TA = 25°C TA = MINtoMAXt 
UNIT 

'BCT8373 '54BCT8373 '74BCT8373 

MIN TVP MAX MIN MAX MIN MAX 
0 20 0 20 0 20 MHz 

25 25 25 

50 50 ,j: 50 
ns 

15 15 ;::1 15 

6 6 j~; 6 
6 6 II;"' 6 

ns 

6 6 6 

0 0;' 0 

4.5 4:ll 4.5 

4.5 dt:5 4.5 
ns 

4.5 £14.5 4.5 

tpu Wait time, power up to TCK i 100 100 100 ns 
.. .. . . 

t For condltoons shown as MIN or MAX, use the appropriate value speCified under recommended operating conditions . 

PRODUCT PREVI£W Information concerns products In the 
formative Of' design phase of development Characteristic data 
and other specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these products 
without notice. 
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switching characteristics (see Figure 10) 

Vee - 5V, VCC - 4.5 V to 5.5 V, 

Cl = 5OpF, Cl = 50pF, 

FROM TO 
R1 = 50on, R1 = soon, 

PARAMETER R2 = 5Oon, R2 = soon, UNIT 
(INPUT) (OUTPUT) 

TA - 2SoC TA = MINtoMAXt 

'BCT8373 'S4BCT8373 '74BCT8373 

MIN TYP MAX MIN MAX MIN MAX 

fmax TCK 20 20 20 MHz 

tpLH 2 5.6 9 2 11.5 2 10 

tpHL 
0 AnyQ 

2 5.5 9 2 10.6 2 10 
ns 

tpLH 3 6.7 10.5 3 12.9 3 11.4 

tPHL 
C Q 

3 6.7 10.5 3 12.8 3 11.6 
ns 

tpLH 
TCK,I. 

3.9 10.9 15.7 3.9 21.5 3.9 19.8 

tPHL 
AnyQ 

3.9 10.8 15.3 3.9 21.5 3.9 19.5 
ns 

tpLH 
TCK,I. 

3.2 8.5 12.3 3.2 16.8 3.2 15.4 

tpHL 
TOO 

3.2 8.3 12 3.2 16.2 3.2 15 
ns 

tPLH 
TCKt 

6.2 13.7 21 6.2 29 6.6 25 

tpHL 
AnyQ 

6.6 15 22 6.6 29.6 6.6 26 
ns 

tpZH 
OE 

2.4 5.6 9 2.4 ;l1.1 2.4 10.6 

tPZL 
AnyQ 

3 6.8 10.9 3 vo1~ 3 12 
ns 

tPHZ OE 
2.5 5.7 9.5 ~,'\W.9 2.5 10 

tpLZ 
AnyQ 

2.4 5.5 9 q'f~' 10.5 2.4 9.6 
ns 

tPZH 
TCK,I. 

4.7 11.7 16,7 _~7 23,1 4.7 21.1 

tpZL 
AnyQ 

5.5 13.6 19.7 5.5 24.4 5.5 22.9 
ns 

tpHZ 
TCK,I. 

3.4 9 13,2 3.4 18.7 3.4 17.3 

tpLZ 
AnyQ 

3.6 10 14.6 3.6 19.5 3.6 17.8 
ns 

tpZH 
TCKt 

6.9 15.5 21.7 6.9 30 6.9 27 

tpZL 
AnyQ 

7.8 17.6 24.9 7.8 32 7.8 29 
ns 

tpHZ 
TCKt 

5 12.7 18.3 5 25.5 5 22.8 

tPLZ 
AnyQ 

4.6 12.2 17.5 4.6 24,7 4.6 22 
ns 

tpZH 
TCK,I. 

2.4 6.2 9 2.4 11.3 2.4 10.8 

tpZL 
TOO 

3.2 7.6 10,6 3.2 13.2 3.2 12.6 
ns 

tpHZ 
TCK,I. 

2.6 7.1 10,2 2.6 13 2.6 12.8 

tpLZ 
TOO 

2.2 5.9 8.7 2.2 12.7 2.2 11,6 
ns 

.. .. .. t For conditiOns shown as MIN or MAX, use the appropnate value specHled under recommended operating conditions . 
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PARAMETER MEASUREMENT INFORMATION 

FROU OUTPUT __ .... -+~~_ TEST 
UNDER TEST POINT 

CL 
(S •• Not. A) 

LOAD CIRCUIT 

TIMING 
INPUT 

(5 •• Not. 8) 

3V 

___ "L~'~ _V ____ • 0 V 

I t .• J ... th +: 
,.. su I I 

DATA 
INPUT 
~-'-----3V 

, 1.5 V ,1.5 V 
OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

IN-PHASE 
OUTPUT 

OUT-OF-PHASE 
OUTPUT 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

SWITCH POSITION TABLE 

TEST SI 

tPLH Open 

tPHL Open 

tPZH Open 

tPZL Closed 

tPHZ Open 

tpLZ Closed 

HIGH-LEVEL ~---- 3 V 
PULSE ~ ,..... • ..... ""1'--- 0 V 

• I ' 
.---w-'" 3V 

LOW-LEVEL ~15V 15V~ 
PULSE ~----OV 

VOLTAGE WAVEFORMS 
PULSE DURATIONS 

OUTPUT ~~3V 
CONTROL 1.5 V 1.5 V 

I ~----- 0 V 
I pZL ....,.!:-- I 

: :IPLZ -; ;-

WAVEFORM 1 ~r~~211v~-~- ",3.5 V 
(5 •• Nole C) I • I J. V 

I -l OL 
tpZH ~ :-- I, 0.3 V 

~PHZ ~ t+" 1 
WAVEFORM 2 ~~-_LVOH 
(See Note C) -J:~~5_~ __ ~ 0.3 V 

-------- '" 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS 

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

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

FIGURE 10. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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SN54BCT8374, SN74BCT8374 
SCAN TEST DEVICES WITH OCTAL D· TYPE EDGE· TRIGGERED FLlp·FLOPS 

• Members of Texas Instruments SCOPE'" 
Family of Testability Products 

• Octal Test Integrated Circuits 

• Compatible With the IEEE Standard 1149.1 
(JTAG) Serial Test Bus 

• Functionally Equivalent to SN54174F374 and 
SN54174BCT374 in the Normal Function 
Mode 

• Test Operation Synchronous to Test Access 
Port (TAP) 

• Implement Optional "Test Reset" Signal on 
TAP by Recognizing a Double-High on TMS 
Pin 

• SCOPE'" Instruction Set 
-Conform to the IEEE 1149.1 Boundary 

Scan 
- Provide Oats Compression of Inputs 
- Provide Pseudo-Random Pattern 

Generation From Outputs 
- Sample Input/Toggle Output Mode 
- Output to High-Impedance State Mode 

• Fabricated Using TI State-of-the-Art BiCMOS 
Technology 

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

description 

The SN54BCT8374 and SN74BCT8374 are 
members of Texas Instruments SCOPE'" 
testability IC family. This family of components 
blends test circuitry with standard logic 
functions to facilitate testing of complex circuit 
board assemblies. Scan access to the test 
circuitry is accomplished via the 4-wire test 
access port (TAP) interface. 

n0223-03641, JUNE 1990 

SN54BCT8374 ••• JT PACKAGE 
SN74BCT8374 ••• OW OR NT PACKAGE 

(TOP VIEW) 

20 
10 
OE 
NC 

ClK 
1Q 

ClK 
10 
20 3 

OE 
10 
20 
3D 
40 
50 

Vee 
60 

70 70 
80 80 

TOO TOI 
TMS '-1,;.;;""""";;"'" TCK 

SN54BCT8374 ••• FK PACKAGE 

(TOP VIEW) 
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10 

o ooou 000 
,., .. IIlZ>W,.... 

432 1 282726 

25 

24 

23 

22 

21 

20 

2Q 11 19 

12131415161718 

ooouooo 
,., .. ZZIIlW,.... 

<.!) 

NC-No internal connection 

80 
TOI 
TCK 
NC 
TMS 
TOO 
8Q 

In the normal mode these devices are functionally equivalent to the SN54174F374 and SN54/74BCT374 
octal Ootype flip-flops. In the test mode, the test circuitry can be activated by the TAP to take snapshot 
samples of the data appearing at the device pins or to perform a self test on the boundary test cells. 
Activating the TAP in the normal mode does not affect the functional operation of the SCOPE'" octal flip
flops. 

In the test mode the normal operation of the SCOPE'" octal flip-flop is inhibited and the test circuitry is 
enabled to observe and control the device's 1/0 boundary. When enabled, the test circuitry can perform 
boundary scan test operations as described in the IEEE Standard 1149.1 specification. Four dedicated 
test pins are used to control the operation of the test circuitry: TOI (test data in), TOO (test data out), TMS 

SCOPE Is a trademark of Texas Instruments Incorporated. 

UNLE88 OTHEAW18E NOTED this ........... _ 

:no"~A .. ~"':c=:'T= ___ .--_-not 
-'IJ_-.gotal_ 
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SN54BCT8374, SN74BCT8374 
SCAN TEST DEVICES WITH OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

TI0223-D3641, JUNE 1990 

description (continued) 

(test mode select), and TCK (test clock). Additionally, the test circuitry can perform other testing functions 
such as parallel signature analysis on data inputs and pseudo-random pattern generation from data 
outputs. All testing and scan operations are synchronized to the TAP interface. 

The SN54BCT8374 is characterized for operation over the full military temperature range of - 55·C to 
125·C. The SN74BCT8374 is characterized for operation from O·C to 70·C. 

logic symbolt 

FUNCTION TABLE 
(Normal Mode) (Each Flip-Flop) 

OE 

l 
l 
l 

H 

14 

12 

INPUTS 

ClK D 

i H 

i l 
l X 
X X 

<I> 
SCAN 

'SCT8374 
TOI 

OUTPUT 
Q 

H 

l 

00 
Z 

11 
TOI 

HAS 

TCK 

TOO 

OE 

ClK 

2 
10 10 I> V 

22 3 
20 

21 4 
3D 

20 5 
40 

19 7 
50 

17 8 
60 

16 9 
70 

15 10 
80 

t This symbol is in accordance with ANSIIIEEE SId 91-1984 and lEG Publication 617-12. 
Pin numbers shown are for OW, JT, and NT packages. 
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functional block diagram 

8 
10-8D 

ClK 

TDI 

Tt.lS 

TCK 
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BOUNDARY SCAN REGISTER 
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CONTROL 
REGISTER 

BYPASS REGISTER 1-+-----1 
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TMS = H 

TMS = L 

SN54BCT8374, SN74BCT8374 
SCAN TEST DEVICES WITH OCTAL D-TYPE EDGE· TRIGGERED FLlP·FLOPS 

TWS = H 

TI0223-03641. JUNE 1990 

TMS = H ,----. r-r---.< Select-DR-Seen >-------+< 

FIGURE 1. TAP STATE DIAGRAM 

state diagram description 

The TAP proceeds through the states shown in Figure 1 according to the IEEE Standard 1149.1. There 
are six stable states (indicated by a looping arrow in Figure 1) and ten unstable states in the diagram. A 
stable state is defined as a state the TAP can retain for consecutive TCK cycles. Any state that does not 
meet this criterion is an unstable state. 

There are two main paths through the state diagram, one to manipulate a data register and one to 
manipulate the instruction register. It is necessary to finish manipulating one register before accessing 
another. 
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03641. JUNE 1990-TI0223 

state diagram description (continued) 

Test-Loglc-Reset 
In this state, the test logic is not active and the device operates in its normal function mode. The state 
diagram is constructed such that the TAP will return to this state in no more than five TCK cycles if TMS 
is high. The TMS pin has an internal pullup resistor that will force it high if left unconnected, or if a board 
defect causes it to be open-circuited. The device powers up in the Test-Logic-Reset state. 

Run-Test/ldle 
The TAP must pass through this state before executing any test operations. The test operations controlled 
by the boundary control register (see Table 2) are performed while in the Run-Test/ldle state. 

Select-OR-Scan, Select-IR-Scan 
No specific function is performed in these states, and the TAP will exit either of them on the next TCK 
cycle. 

Capture-DR 
The selected data register is placed in the scan path. Depending on the current instruction, data mayor 
may not be loaded or captured by that register on the rising edge of TCK causing the TAP state to 
change. On the falling edge of TCK in Capture-DR, TOO goes from the high-impedance state to the active 
state. If the TAP has not passed through the Test-Logic-Reset state since the last scan operation, TOO 
will enable to the level present when it was last disabled. If the TAP has passed through the Test-Logic
Reset state since the last scan operation, TOO will enable to a low level. 

Shift-DR 
While in this state, data is serially shifted through the selected data register from TDI to TOO on each 
TCK cycle. The first shift does not occur until the first TCK cycle after entering this state (i.e., no shifting 
occurs during the TCK cycle in which the TAP changes from Capture-DR to Shift-DR or from Exit2-DR to 
Shift-DR). 

Exlt1-DR, Exlt2-DR 
These are temporary states used to end the shifting process. It is possible to return to the Shift-DR state 
from either Exit1-0R or Exit2-DR without recapturing the data register. The last shift occurs on the TCK 
cycle in which the TAP state changes from Shift-DR to Exit1-DR. 

Pause-DR 
The TAP can remain in this state indefinitely. The Pause-DR state provides the capability of suspending 
and resuming shift operations without loss of data. 

Update-DR 
If the current instruction calls for the latches in the selected data register to be updated with current data, 
the latches are updated during this, and only this, state. TOO goes to the high-impedance state on the 
falling edge of TCK in Update-DR. 

Capture-IR 
The instruction register is preloaded with a 10000001 pattern and placed in the scan path. On the falling 
edge of TCK in Capture-IR, TOO goes from the high-impedance state to the active state. If the TAP has 
not passed through the Test-Logic-Reset state since the last scan operation, TOO will enable to the level 
present when it was last disabled. If the TAP has passed through the Test-Logic-Reset state since the 
last scan operation, TOO will enable to a low level. 

Shlft-IR 
While in this state, data is serially shifted through the instruction register from TDI to TOO on each TCK 
cycle. The first shift does not occur until the first TCK cycle after entering this state (i.e., no shifting occurs 
during the TCK cycle in which the TAP changes from Capture-IR to Shift-IR or from Exit2-IR to Shift-IR). 
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state diagram description (continued) 

Exit1-IR, Exit2-IR 
These are temporary states used to end the shifting process. It is possible to return to the Shift-IR state 
from either Exit1-IR or Exit2-IR without recapturing the instruction register. The last shift occurs on the 
TCK cycle in which the TAP state changes from Shift-IR to Exit1-1R. 

Pause-IR 
The TAP can remain in this state indefinitely. The Pause-IR state provides the capability of suspending 
and resuming shift operations without loss of data. 

Update-IR 
The latches shadowing the instruction register are updated with the new instruction. TOO goes to the 
high-impedance state on the falling edge of TCK in Update-IR. 

instruction register description 

Serial test information is conveyed by means of a 4-wire test bus. Commands, data, and control signals 
are all passed along the 4-wire bus. The function of the TAP is to extract the state control information and 
synchronous control signals for the bus and generate the appropriate on-Chip control signals for the test 
structures in the device. The TAP monitors two signals from the bus, TCK and TMS. Figure 1 shows the 
TAP state diagram. The functional block diagram illustrates the I EEE Standard 1149.1 4-wire test bus and 
boundary scan architecture, and the relationship between the TAP, the test bus, and the boundary scan 
test elements. 

Data is captured on the rising edge of TCK. Outputs change after the falling edge of TCK. 

As shown in the functional block diagram, the 'BCT8374 contains an eight-bit instruction register and 
three data registers: the 18-bit boundary scan register, the two-bit boundary control register, and the one
bit bypass register. Any register can be thought of as a serial shift register with a shadow latch on each 
bit. Latches may be loaded during the Update-DR and Update-IR TAP states. 

The instruction register (IR) is eight bits long and is used to tell the device what instruction is to be 
executed. Information contained in the instruction includes the test operation to be performed, the state of 
the functional inputs and outputs (whether or not the device will perform its normal function during the test 
operation), which of the three data registers is to be selected for inclusion in the scan path during the next 
data register scan operation, and the source of the data preloaded in the data register during the Capture
DR state. Table 1 lists the instructions supported by the , BCT8374. Any SCOPE'" instructions not 
supported default to BYPASS. 

The IR is loaded during the Capture-IR state with the value 10000001. As an instruction is shifted in, this 
value is shifted out via TOO and can be inspected as verification that the IR is in the scan path. 

The instruction register order of scan is shown in Figure 2. 

~ ____________________________ ~A~ ____________________________ ~ 

TOI TOO 

FIGURE 2. INSTRUCTION REGISTER ORDER OF SCAN 
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03641. JUNE 1990-TI0223 

data register descriptions 

boundary scan register 
The boundary scan register (BSR) contains 18 bits. one for each functional input and output on the 
device. The BSR is used to store test data that is to be applied internally and/or externally to the device. 
and to capture and store data that is applied to the functional inputs and outputs of the device. The 
origination of the value loaded in the BSR during the Capture-DR state is determined by the current 
instruction. 

The boundary scan register order of scan is shown in Figure 3. 

1,71,,1,.1 .. 113 1,21,,1,01.1.1 71.1.1.1.1 21, I 0 I . 
TOI 

TOO 

FIGURE 3. BOUNDARY SCAN REGISTER ORDER OF SCAN 

boundary control register 
The boundary control register (BCR) contains two bits and is used to implement additional test operations 
not included in the SCOPE'" instruction set, including pseudo-random pattern generation (PRPG) and 
parallel signature analysis (PSA) operations. The BCR retains its current value during the Capture-DR 
state. The BCR resets to the PSA operation. 

The boundary control register order of scan is shown in Figure 4. 

TOI TOO 

FIGURE 4. BOUNDARY CONTROL REGISTER ORDER OF SCAN 

bypass register 
The bypass register is a one-bit scan path that can be selected to shorten the length of the system scan 
path, thereby reducing the number of bits per test pattern that must be applied to complete a test 
operation. The bypass register is loaded with a logic 0 during the Capture-DR state. 

The bypass register order of scan is shown in Figure 5. 

~ 
TDI~l'DO 

FIGURE 5. BYPASS REGISTER ORDER OF SCAN 
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TABLE 1. INSTRUCTION REGISTER OPCODES 

BINARY CODEH 

BIT7-+BITO SCOPE OPCODE DESCRIPTION 
SELECTED 

MODE 

MSB-+LSB 
DATA REGISTER 

XOOOOOOO EXTEST Boundary Scan Boundary Scan Test 

XOOOOOOI BYPASS' Bypass Scan Bypass Normal 

XOOOO010 SAMPLE Sample Boundary Boundary Scan Normal 

XOOOOOll INTEST Boundary Scan Boundary Scan Test 

XOOO0100 BYPASS' Bypass Scan Bypass Normal 

XOOO010l BYPASS' Bypass Scan Bypass Normal 

XOOOOll0 TRIBYP Control Boundary to High-Impedance Bypass Mod Hied Test 

XOOOOlll SETBYP Control Boundary to 1/0 Bypass Test 

XOO01000 BYPASS' Bypass Scan Bypass Normal 

XOOO100l RUNT Boundary Run Test Bypass Test 

XOO010l0 READBN Boundary Read Boundary Scan Normal 

XOO010ll READBT Boundary Read Boundary Scan Test 

XOOOll00 CELLTST Boundary Self-test Boundary Scan Normal 

XOOOll0l TOPHIP Boundary Toggle Outputs Bypass Test 

XOOOlll0 SCANCN Boundary Control Register Scan Boundary Control Normal 

XOOOllll SCANCT Boundary Control Register Scan Boundary Control Test 

ALL OTHER BYPASS Bypass Scan Bypass Normal 
.. . . 

t The SCOPE Instruction set specifies even panty In the eight-bit Instruction. This feature IS not Implemented In the BCT8374 . 
* X ~ Don't care. 
§ A SCOPE opcode exists but is not supported in the 'BCT8374. 

instruction register opcode descriptions 

The 'BCT8374 runs test instructions based on the value scanned into the instruction register. The test 
functions are defined as follows: 

boundary scan 
This instruction simultaneously executes the IEEE Standard 1149.1 EXTEST and INTEST instructions. The 
boundary scan register is selected in the scan path. Data appearing at the device inputs and outputs is 
captured. Data previously loaded into the boundary scan register is applied to the device inputs and 
through the device outputs. 

bypass scan 
Conforms to the IEEE Standard 1149.1 BYPASS instruction. The one-bit bypass register is selected in the 
scan path. A logic 0 is loaded in the bypass register. The device operates in the normal mode. 

sample boundary 
Conforms to the IEEE Standard 1149.1 SAMPLE instruction. Data appearing at the device inputs and 
outputs is sampled without affecting normal device operation. The boundary scan register is selected in 
the scan path. 

control boundary to high-Impedance 
The device outputs are placed in the high-impedance state. The bypass register is selected in the scan 
path. Device inputs remain operational, and the internal logic function will be performed. 

control boundary to 1/0 
The data in the boundary scan register is applied to the functional inputs and through the device outputs. 
The bypass register is selected in the scan path. 
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instruction register opcode descriptions (continued) 

boundary run test 
A test operation is run as decoded by the boundary control register. The desired test must be preloaded 
in the boundary control register, and the TAP placed in the Run-Test/Idle state. The four test operations 
decoded by the boundary control register are: 

- parallel signature analysis (PSA) 
Data appearing on the functional data inputs is compressed into sixteen bits. An initial seed value 
should be scanned into the boundary scan register prior to performing this operation. Figure 6 shows the 
algorithm through which the Signature is generated. 

-pseudo-random pattern generation (PRPG) 
A pseudo-random pattern is generated at the functional outputs. An initial seed value should be scanned 
into the boundary scan register prior to performing this operation. Figure 7 shows the algorithm through 
which the patterns are generated. Note that a seed value of all zeroes will not produce additional 
patterns. 

-simultaneous PSA and PRPG 
Both PSA and PRPG operations are performed as shown in Figure 8. 

- sample inputs/toggle outputs 
Data appearing at the functional inputs is sampled on each TCK rising edge, and the functional outputs 
are toggled on each TCK falling edge. 

boundary read 
The boundary scan register is selected in the scan path. No load operation is performed prior to shifting. 
This instruction is useful for inspecting data after a PSA operation. 

boundary control register scan 
The two-bit boundary control register is placed in the scan path. This register must be loaded prior to 
executing a boundary run test operation. 

boundary self-test 
The boundary scan register is selected in the scan path. This operation tests the logic in the boundary 
scan cells by loading the inverse of the current value of the cells. By loading a known value in the 
boundary scan register, executing CEll TST, and inspecting the resulting data through a scan operation, 
the integrity of the boundary scan register can be verified. 

boundary toggle outputs 
Functional outputs are toggled on each TCK falling edge. Data appearing on the device's functional inputs 
is not captured. 

tap bits for PSA and PRPG 

The BCR opcodes are shown in Table 2. The use of these tap bits and the algorithms used for 8- and 16-
bit PSA and PRPG operations are shown in Figures 6 through 8. The two control inputs, ClK and DE, are 
ignored during these operations. 

TABLE 2. BOUNDARY CONTROL REGISTER OPCODES 

BINARY CODE 
BIT1-BITO DESCRIPTION 
MSB-LSB 

00 Sample inputs/toggle outputs 

01 PRPG/I6-bit mode 

10 PSA/I6-bit mode 

11 Simultaneous PRPG and PSA/8-bit mode 
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ClK OE 10 20 3D 40 50 60 70 80 

-M 

ffi=D- lQ 2Q 3Q 4Q 5Q 6Q 7Q 80 

FIGU~E 6. 16·BIT PSA CONFIGURATION 

A PSA operation on the 8 data inputs proceeds as the 8 data outputs are held static. 

ClK OE 10 20 3D 40 50 60 70 80 

-M 

10 20 30 40 50 60 70 8Q 

FIGURE 7. 16·BIT PRPG CONFIGURATION 

A PRPG operation from the 8 data outputs proceeds while the inputs are ignored. 

ClK OE 10 20 3D 40 50 60 70 80 

-M ~ 
~ 

10 20 30 40 50 60 70 80 

FIGURE 8. 8-BIT PSA AND PRPG CONFIGURATION 

Simultaneously. an 8-bit PSA operation proceeds on the 8 data inputs. while an 8-bit PRPG operation 
proceeds from the 8 data outputs. 
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timing description 

All test operations of the 'BCT8374 are synchronous to TCK. Data on the TOI, TMS, and functional inputs 
is captured on the rising edge of TCK. Data appears on the TOO and functional output pins on the falling 
edge of TCK. 

The 'BCT8374 is advanced through its state diagram (see Figure 1) by changing the value of TMS and 
applying a clock pulse to TCK. A simple timing example is shown in Figure 9. In this example, the device 
begins in the Test-Logic-Reset state and is loaded with an instruction to select the bypass register in the 
scan path. The binary logic value 101 is shifted through the bypass register from TOI to TOO, and the 
device is returned to the Test-Logic-Reset state. Table 3 explains the function of the test circuitry during 
each TCK cycle. 

TCK CYCLE(S) 
TAP STATE 
AFTERTCK 

1 T est-Logic-Reset 
2 Run-Test/Idle 
3 Select-OR-Scan 
4 Select-IR-Scan 
5 Capture-IR 
6 Shift-IR 

7-13 Shift-IR 

14 Exit1-IR 

15 Update-IR 

16 Select-OR-Scan 
17 Capture-DR 
18 Shift-DR 

19-20 Shift-DR 

21 Extt1-0R 
22 Update-DR 
23 Select-OR-Scan 
24 Select-IR-Scan 
25 Test-Logic-Reset 

11-258 

TABLE 3. EXPLANATION OF TIMING EXAMPLE 

DESCRIPTION/COMMENT 

Recycle on reset state. 
Begin advancing towards desired state. 

IR loads with 10000001; TOO becomes active after falling edge of TCK. 
Ready to shift in instruction; TOI must be active before next clock. 
A BYPASS instruction (11111111) is serially loaded into the IR. 
Note that TMS goes high prior to TCK # 14. The last bit of the instruction is shifted in as the TAP 
advances from Shift-IR to Extt1-IR. 
The IR is updated with the new instruction. TOO goes Inactive (high-impedance) on the falling edge of 

TCK#15. 

The bypass register loads with a logic 0; TOO becomes active. 
The bypass register is now in the scan path. Data will shift from TOI to TOO. 
The binary value '101' is shifted from TOI to TOO through the bypass register. Note that the last value 
shifted in (a logic 1) remains in the bypass register and is not shifted to the next test element. 

Test operation completed. 
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absolute maximum ratings over operating free·alr temperature range (unless otherwise noted)t 

Supply voltage range, Vee ........................................................ -0.5 V to 7 V 
Input voltage range, VI ............................................................ - 0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state . . . • . . . . • . . . . • . . . . . . . . - 0.5 V to 5.5 V 
Voltage applied to any output in the high state...................................... -0.5 V to VCC 
Current into any output in the low state: SN54BCT8374 (TOO)................................ 40 mA 

SN54BCT8374 (Any 0) .............................. 96 mA 
SN74BCT8374 (TOO) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 48 mA 
SN74BCT8374 (Any 0) .... .. .. .. .. . .. .. .. . • .. .. . .. . 128 mA 

Operating free-air temperature range: SN54BCT8374 . • . . . . . . . • . . . . . . . . . . . . . • . . . . • . . - 5S·C to 12S·C 
SN74BCT8374 ...•...........................•... O·C to 70"C 

Storage temperature range ...................................................... - 65·C to 150"C 

t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only 
and functional operation of too 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. 

recommended operating conditions 

SN54BCT8374 SN74BCT8374 
MIN NOM MAX MIN NOM MAX 

UNIT 

Vee Supply Yoltage 4.5 5 5.5 4.5 5 5.5 V 

VIH Hlgh-Ievallnput yoltage 2 J~ 2 V 

VIHH Double high·level input Yoltage I TMS 10 4""1'2 10 12 V 

VIL L9w·level input voltage ""~v 0.8 0.8 V 

11K Input clamp current -{'~ 18 18 mA 
TOO "'~. -3 -3 

IOH Hlgh·level output current 
AnyQ 4!>.{y -12 -15 mA 

TOO 'i ' 20 24 
IOL Low·level output current 

AnyY 48 64 
mA 

TA Operating free-air temperature -55 125 0 70 ·C 
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electrical characteristics over recommended operating free·air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54BCTB374 

MIN TYpt MAX 
SN74BCTB374 

MIN TYpt MAX 

VIK Vee - 4.5 V, 11- 18mA 1.2 1.2 

Vee - 4.75 V 10H - -3mA 2.7 3.4 2.7 3.4 

10H - -3mA 2.4 3.4 2.4 3.4 
AnyQ 

Vee = 4.5V 10H = -12mA 2 3.2 
VOH 10H- -15mA 2 3.1 

IOH - -1 rnA 2.5 3.4 2.5 3.4 
TOO Vee = 4.5V 

10H = -3mA 2.4 3.3 2.4 3.3 

10L - 48 rnA 0.38 0.55 
AnyQ Vec = 4.5 V 

IOL - 64mA 0.42 0.55 
VOL 10L - 20 rnA 0.3 ,415 

mo VCC = 4.5V 
10l - 24 rnA ,,,:;'" 0.35 0.5 

II Vec - 5.5 V, VI- 5.5V '/>' 0.1 0.1 

IIH VCC - 5.5 V, VI-2.7V -1 ,,: .. -100 -1 -100 

IIHH JTMS Vee - 5.5 V, VI-10V ~;:. 1 1 

III VCC - 5.5 V, VI - O.SV ,,;.: . -200 -200 

AnyQ Vee - 5.5 V, VO- 2.7 V "'. SO SO 
10ZH TOO Vee = 5.5 V, Vo = 2.7 V -1 -100 -1 -100 

AnyQ Vee - S.SV, Vo - O.SV -so -SO 
10Zl TOO Vee - S.SV, Vo - O.SV -200 -200 

10S* VCC = S.5V, Vo = 0 -100 -22S -100 -225 

I Outputs high 3.S 7 3.5 7 

lee Vec = 5.SV, Outputs open I Outputs low 35 S2 35 52 

I Outputs disabled 1.5 3 1.S 3 

ei VCC - 5V, VI - 2.5 V or 0.5 V 10 10 

Co VCC - SV, Vo - 2.SVorO.SV 14 14 

t All typIcal values are at Vee - S V, T A - 25"C. 
* Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
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V 

V 

rnA 

p.A 
rnA 

",A 

",A 

",A 

rnA 

rnA 

pF 

pF 
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SN54BCT8374, SN74BCT8374 
SCAN TEST DEVICES WITH OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

03641, JUNE 1990-TI0223 

timing requirements 

Vcc = 5V, VCC = 4,5 V to 5.5 V, 

TA = 25·C TA = MIN to MAXt 
UNIT 

'BCT8374 '54BCT8374 '74BCT8374 

MIN TYP MAX MIN MAX MIN MAX 

fclock Clock frequency TCK 0 20 0 20 0 20 

ClK 0 70 0 70 0 70 
MHz 

TCK high or low 25 25 25 

tw Pulse duration ClK high or low 5 5 5 ns 

TMS reset high 50 50 dO: 50 

Data before ClK t 3 3 :~! 3 

TMS before TCK t 12 12 Ii; 12 

tsu Setup time TDI before TCK t 6 6~ 6 ns 

Any D before TCK t 6 6~ 6 

OE before TCK t 6 ~sr 6 
Data after ClK J. 2 Q 2 

TMS after TCK t 0 &:1l 0 

Ih Hold time TOI after TCK t 4.5 "4.5 4.5 ns 

Any Dafter TCK t 4.5 4.5 4.5 

OEafterTCKt 4.5 4.5 4.5 

tpu Wait time, power up to TCK t 100 100 100 ns 
.. .. .. 

t For condItions shown as MIN or MAX, use the appropnate value specHled under recommended operating condItIons . 
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SN54BCT8374, SN74BCT8374 
SCAN TEST DEVICES WITH OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

TI0223-D3641, JUNE 1990 

switching characteristics (see Figure 10) 

Vcc - SV, Vcc - 4.5 V to 5.5 V, 
Cl = SOpF, Cl = 5OpF, 

FROM TO 
R1 = soon, R1 = soon, 

PARAMETER R2 = soon, R2 = soon, UNIT 
(INPUT) (OUTPUT) 

TA = 2S'C TA = MIN to MAXt 

'BCT8374 '54BCT8374 '74BCT8374 

MIN TYP MAX MIN MAX MIN MAX 
fmax TCK 20 20 20 MHz 

tPLH 3 7.1 10 3 12.5 3 11.5 

tpHL 
CLK AnyQ 

3 7.4 10.5 3 12.5 3 12 
ns 

tPLH 
TCK.l-

3.9 10.9 15.7 3.9 21.5 3.9 19.8 

tpHL 
AnyQ 

3.9 10.8 15.3 3.9 21.5 3.9 19.5 
ns 

tPLH 
TCK.l-

3.2 8.5 12.3 3.2 16.8 3.2 15.4 

tpHL 
TOO 

3.2 8.3 12 3.2 til:3 3.2 15 
ns 

tpLH 
TCKt 

6.2 13.9 21 6.2 ';;:'29 6.2 25 

tpHL 
AnyQ 

6.6 15 22 6.6 0~9.6 6.6 26 
ns 

tpZH 
OE 

2.4 6.5 9 2.4 ,'~ 11 2.4 10.6 

tpZL 
AnyQ 

3 7.8 10.9 3"-. 12.9 3 12 
ns 

tpHZ 
OE 

2.5 7.1 9.5 2.,5';" 10.9 2.5 10 

tPLZ 
AnyQ 

2.4 6.4 9 ~ 10.5 2.4 9.5 
ns 

IPZH 
TCK.l-

4.7 11.7 16.7 #.7 23.1 4.7 21.1 

tpZL 
Q 

5.5 13.6 19.7 "'0.5 24.4 5.5 22.9 
ns 

tPHZ 
TCK.l-

3.4 9 13.2 3.4 18.7 3.4 17.3 

tpLZ 
AnyQ 

3.6 10 14.6 3.6 19.5 3.6 17.8 
ns 

tPZH 
TCK.l-

2.4 6.2 9 2.4 11.3 2.4 10.8 

tpZL 
TDO 

3.2 7.6 10.6 3.2 13.2 3.2 12.6 
ns 

tpHZ 
TCK.l-

2.6 7.1 10.2 2.6 13 2.6 12.8 

tpLZ 
TDO 

2.2 5.9 8.7 2.2 12.7 2.2 11.6 
ns 

.. .. .. 
t For conditions shown as MIN or MAX, use the appropnate value specified under recommended operating conditions . 
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SN54BCT8374, SN74BCT8374 
SCAN TEST DEVICES WITH OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS 

03641, JUNE 1990-TI0223 

PARAMETER MEASUREMENT INFORMATION 

SWITCH POSITION TABLE 

TEST SI 

tPLH Open 

tPHL Open 

tpZH Open 
fROM OUTPUT TEST 

UNDER TEST --1'""""+-1'""""- POINT 
tPZL Closed 

CL 
(S •• Not. A) 

LOAD CIRCUIT 

tpHZ 

tpLZ 

Open 

Closed 

TIMING 
INPUT 

(Saa Not. B) 

3V 

___ J~~'~ _V _____ 0 V 

I t ..,J~th""': 

HIGH-LEVEL ~ - - - - 3 V 
PULSE~ •• J '. '.J' ~OV 

~tw---+: 
j+ SU, I 

DATA 
INPUT 
~

-'-----3V 

, 1.5 V ,1.5 V 
OV 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

IN-PHASE 
OUTPUT 

, , 
I I 3 V 

LOW-LEVEL~15V 15V I 
PULSE " • , 

------ 0 V 

VOLTAGE WAVEFORMS 
PULSE DURATIONS 

OUTPUT ~~3V 
CONTROL 1.5 V 1.5 V 

I ~----- 0 V 
tpz L ---..!;-- I 

WAVEfORM I ~~L~.j_~3.5 V 

(See Note C) : ~s-:+-=t--~: VOL 

OUT-Of-PHASE 
OUTPUT 

tpZH -: :--- I , t: 0.3 V 
tpHZ ~ r-.J 

WAVEFORM 2 ~~--t.VOH 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

(See Nota C) ~_'~5_~ __ ~ 0.3 V 
-------- = 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS 

NOTES: A. CL includes probe and jig capacitance. 

11-264 

B. Input pulses are supplied by generators having the following characteristics: PRR ,;; 10 MHz, Zo = 50 n,lr ,;; 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 w~h internal conditions such that the output is high except when disabled by Ihe output control. 
D. The outputs are measured one at a time with one input transition per measurement. 

FIGURE 10. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 
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• State-of-the-Art BICMOS Design 
Significantly Reduces ICCZ 

• High-Impedance State During Power-Up and 
Power-Down 

• 3-State Outputs Drive Bus Unes or Buffer 
Memory Address Registers 

• ESD Protection Exceeds 2000 V Per 
MIL-8TD-883C, Method 3015 

• Package Options Include Plastic "Small 
Outline" Packages and Standard Plastic 
DIPs 

description 

These bus buffers feature independent line 
drivers with three-state outputs. Each output is 
disabled when the associated G is high. 

The SN64BCT125 is characterized for 
operation from - 40·C to 85·C and O·C to 
70·C. 

SN64BCT125 
QUADRUPLE BUS BUFFER GATES 

WITH a-STATE OUTPUTS 

logic symbolt 

TI028G-D3595. JULY 1990 

D or N PACKAGE 
(TOP VIEW) 

2G 
2A 

EN t> 
V 

Vee 
4G 
4A 

4Y 

3 

6 

8 

11 

lY 

2Y 

3Y 

4Y 

t These symbOls are in accordance w~h ANSI/IEEE SId 91·1984 
and lEe Publication 617-12. 

FUNCTION TABLE 

INPUTS 
G A 
L H 

L L 
H X 

H = high level. 
L = low level. 
X = irrelevant 

OUTPUT 
Y 
H 

L 
Z 
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SN64BCT125 
QUADRUPLE BUS BUFFER GATES 
WITH 3~STATE OUTPUTS 
03595. JULY 1990-TI0280 

logic diagram (positive logic) 

lA-----t lY 

2A-----t 2Y 

3A-----t 3Y 

4A-----I 4Y 

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

Supply voltage range, Vee ........................................................ - 0.5 V to 7 V 
Input voltage range, VI (see Note 1) ................................................ -0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state...................... -0.5 V to 5.5 V 
Voltage applied to any output in the high state...................................... -0.5 V to Vee 
Current into any output in the low state................................................... 128 mA 
Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 40·e to 85·e 
Storage temperature range ...................................................... - 65·e to 150·e 

t stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only 
and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating cond~lons" is 
not implied. Exposure to absolute-maximum-rated cond~ions for extended periods may affect device reliabil~. 
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SN64BCT125 
QUADRUPLE BUS BUFFER GATES 

WITH 3-5TATE OUTPUTS 
TI02So-D3595, JULY 1990 

recommended operating conditions 
MIN NOM MAX UNIT 

Vee Supply voltage 4.5 5 5.5 V 

VIH High-level input vOltage 2 V 

Vil low-level Input vOltage 0.8 V 

11K Input clamp current -18 mA 

10H High-level output current -15 mA 

10l Low-level output current 64 mA 

TA Operating free-air temperature 40 85 ·C 

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

PARAMETER TEST CONDITIONS MIN TYpt MAX 

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

L 10H- 3mA 2.4 3.3 
VOH Vee = 4.5V 

IIOH - -15mA 2 3.1 

VOL VCC - 4.5V IIOH = 84mA 0.42 0.55 

10ZH Vee - OV105.5 V, Vo - 2.7V 50 

10Zl Vee - OVt05.5V, Vo - 0.5 V -50 

G at 0.8 V, I VCC - 0 to 1.3 V (power up) ±50 
10Z Vo = 2.7VorO.5V I Vee = 1.3 V to 0 (power down) ±50 

II Vee - 0, VI - 7V 0.1 

IIH VCC - 5.5 V, VI - 2.7V 25 

III Vee = 5.5 V, VI = 0.5 V -20 

10S* Vee - 5.5 V, Vo - 0 -100 -225 

leel VCC - 5.5V 48 49 

leeH Vee = 5.5V 19 31 

leez Vee - 5.5V 6 12 

Ci Vee - 5V,VI- 2.5VorO.5V 4 

Co VCC - 5V, Vo = 2.5VorO.5V 9 
- . t Ali typIcal values are at VCC - 5 V, T A - 25 C . * Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

switching characteristics (see Figure 1) 

VCC = 5V, VCC = 4.5 V to 5_5 V, 

TO 
CL = 5OpF, CL=50pF, 

PARAMETER 
FROM 

(OUTPUT) 
Rl = 500 n, Rl = 500 n, 

(INPUT) R2 = soon R2 = 500n 

TA = 25'C TA - 4O'Ct085'C TA - O'Cto 70'C 

MIN TYP MAX MIN MAX MIN 

tPlH 1.6 3.5 5.2 1.6 6 1.6 

tPHl 
A Y 

2.7 5 6.9 2.7 8 2.7 

tpZH 
G 

3.4 6.7 9 3.4 11.1 3.4 

tpZL 
y 

5 8.2 10.4 5 12.8 5 

tpHZ 
G 

3 5.8 7.4 3 9.4 3 

tpLZ 
Y 

2.8 5.5 7.3 2.8 9.9 2.8 .. .. 
§ For condItIons shown as MIN or MAX, use the appropnate value speCifIed under recommended operating conditions . 
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MAX 

5.7 

7.7 

10.3 
11.7 

8.9 

8.6 

UNIT 

V 

V 

V 

mA 

p.A 

".A 

mA 

p.A 
mA 

mA 
mA 

mA 
mA 

pF 

pF 

UNIT 

ns 

ns 

ns 
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• State-of-the-Art BiCMOS Design 
Significantly Reduces ICCZ 

• High-Impedance State During Power-Up and 
Power-Down 

• 3-8tate Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015 

• Package Options Include Plastic "Small 
Outline" Packages and Standard Plastic 
DIPs 

description 

These bus buffers feature independent line 
drivers with three-state outputs. Each output is 
disabled when the associated G is high. 

The SN64BCT126 is characterized for 
operation from - 40·C to 85·C and O·C to 
70·C. 

SN64BCT126 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
SCBS051-TI0299-03622, JULY 19BO-REVISED OCTOBER 1990 

logic symbolt 

D or N. PACKAGE 

(TOP VIEW) 

lG VCC 

lA 4G 

4A 

2A 
2Y 

GND 

EN I> 3 
V 

6 

8 

11 

lY 

2Y 

3Y 

4Y 

t These symbols are in accordance with ANSI/IEEE Sid 91-1984 
and lEG Publication 617-12. 

FUNCTION TABLE 

PRODUCTION DATA documentl contain InIonnatIon current 18 of 
publication date. ProdUCII conform to apecIfIcatioIw per the ........ 
of TUII lnalrumenllltandard w.ranty. Production prOC8SBIng _ not -.or Include _ of II parameIerI. 
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INPUTS 

G A 
H H 

H L 
L X 

H = high level, 
L = low level, 
X = irrelevant 

OUTPUT 

Y 
H 

L 
Z 
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logic diagram (positive logic) 

lG 

lA-----I 

4 
2G 

5 
2A-----I 

3G 

3A-----I 

4G 

4A-----I 

SN64BCT126 
QUADRUPLE BUS BUFFER GATES 

WITH 3-STATE OUTPUTS 
SCBS051-TI0299-03622. JULY 1990-REVISED OCTOBER 1990 

lY 

2Y 

3Y 

4Y 

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

Supply voltage range, VCC ........................................................ -0.5 V to 7 V 
Input voltage range, VI (see Note 1) ................................................ -0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state. . . . . . . . . . . . . . . . . . . . . . - 0.5 V to 5.5 V 
Voltage applied to any output in the high state. .. .. . . . .. . . .. . .. .. .. .. . . .. . . .. . . . . . . . - 0.5 V to VCC 
Current into any output in the low state ................................................... 128 rnA 
Operating free-air temperature range. . . . . . .. .. .. . . .. . .. . . .. . .. .. . . .. . . .. .. .. . . .. . . . - 40°C to 85°C 
Storage temperature range ...................................................... - 65°C to 150°C 

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

NOTE 1: The input negative vo"age rating may be exceeded if the input clamp current rating is observed. 
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SN64BCT126 
QUADRUPLE BUS BUFFER GATES 
WITH a-8TATE OUTPUTS 
D3622, JULY 1990-REVISED OCTOBER 1990-TI029&-SCBS051 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

11K Input clamp current 

IOH High-level output current 

IOL low-level output current 

TA Operating free-air temperature 

MIN NOM MAX UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

18 rnA 
-15 rnA 

84 mA 
-40 85 'e 

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

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VIK Vee - 4.5V,11 - -18 mA -1.2 V 

IIOH = -3mA 2.4 3.3 
VOH Vee = 4.5 V 

IIOH - -15rnA 2 3.1 
V 

VOL Vee - 4.5V IIOH - 64mA 0.42 0.55 V 

IOZH Vee = OVt05.5V, Vo = 2.7V 50 rnA 

IOZl Vee - OVt05.5V, Vo - 0.5V 50 ,.A 
~atO.8V, I Vee - Oto 1.3 V (power up) ±50 

IOZ Vo = 2.7 V or 0.5 V I Vee -1.3VI00(powerdown) ±50 
,.A 

II Vee - 0, VI - 7 V 0.1 mA 

IIH Vee - 5.5 V, VI - 2.7 V 25 ,.A 
III Vee - 5.5 V, VI - 0.5 V -20 mA 

IOS* Vee - 5.5 V, Vo - 0 100 225 mA 

leel Vee - 5.5V 35 51 rnA 

'ICCH Vee - 5.5V 21 33 mA 

leez Vee = 5.5V 5 8 mA 

C; Vee - 5V, VI - 2.5 V or 0.5 V 4 pF 

Co Vee - 5V, Vo - 2.5VorO.5V 9 pF . t All typical values are at Vee - 5 V, TA - 25 e, * Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

switching characteristics (see Figure 1) 

Vee - 5V, vee - 4.5 V to 5.5 V, 

TO 
CL = 50pF, CL - 50pF, 

PARAMETER 
FROM 

(OUTPUn 
R1 = soon, R1 = 500 n, 

UNIT 
(INPUn R2 = 500 n R2 = 500 n 

TA = 25'C TA = - 40'C to 85'C TA - O'C to 70'C 

MIN TYP MAX MIN MAX MIN MAX 

IplH 1.5 3.6 4.9 1.5 5.6 1.5 5.4 

tpHl 
A Y 

2.7 5.3 6.9 2.7 7.7 2.7 7.4 
ns 

IpZH 
~ 

2.6 4.8 6.4 2.6 7.2 2.6 10.7 

tpZl 
y 

3.7 6.4 8.3 3.7 10.5 3.7 10 
ns 

tPHZ 
~ 

3.2 6.6 8.2 3.2 9.6 3.2 9.1 

tpLZ 
Y 

3.4 6.5 8 3.4 12,3 3.4 10.7 
ns 

.. .. .. 
I For conditions shown as MIN or MAX, use the eppropnate value Spec~led under recommended operating conditions . 
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• State-of-the-Art BICMOS Design 
Substantially Reduces Standby Current 

• High-Impedance State During Power Up and 
Power Down 

• ESD Protection Exceeds 2000 V per 
MIL-STD-883C Method 3015 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Package Options Include "Small Outline" 
Packages, and Standard Plastic 30D-mll DIPs 

description 

These octal buffers and line drivers are 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. Taken together with 
the 'BCT241 and ' BCT244, these devices 
provide the choice of selected combinations of 
inverting outputs, symmetrical G (active-low 
output control) inputs, and complementary G 
and G inputs. 

The SN64BCT240 is characterized for 
operation from - 400C to 85·C and O·C to 
70·C. 

FUNCTION TABLE 
leach buffer) 

INPUTS OUTPUT 
G A Y 
L H L 
L L H 

H X Z 

SN64BCT240 
OCTAL BUFFERS AND LINE DRIVERS 

WITH a·STATE OUTPUTS 
SCBS049-TI0206-D3499. MAY 1990 

ow OR N PACKAGE 

(TOP VIEW) 

1'13 vee 
1A1 2G 

2Y4 1Y1 

1A2 2A4 

2Y3 1Y2 

1A3 2A3 
2Y2 14 1Y3 

1A4 8 13 2A2 
2Y1 9 12 1Y4 

GND 10 11 2A1 

logic symbolt 

1A1 1Y1 
1A2 1Y2 
1A3 1Y3 
1M 1Y4 

20 

2A1 2Y1 
2A2 2Y2 
2A3 2Y3 
2M 

17 
2Y4 

t This symbol is in accordance with ANSI/IEEE SId 91-1984 and 
lEe Publication 617-12. 
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SN64BCT240 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3·STATE OUTPUTS 
03499, MAY 1990-TI0206-SCBS049 

logic diagram (positive logic) 

1<3 20 

1A1 
2 1Y1 2A1 

11 
2V1 

4 13 
7 2Y2 1A2 1Y2 2A2 

1A3 
6 14 1Y3 2A3 

15 
2Y3 

1A4 
8 12 1Y4 2M 

17 
2V4 

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

Supply voltage range, VCC '., ............................ ,........................ - 0.5 V to 7 V 
Input voltage range (see Note 1) , ................................. , ........... ,',.. -0.5 V to 7 V 
Voltage applied to any output in the disabled or power-of! state . . . . . . . . . . . . . .. . . . . . . . - 0.5 V to 5.5 V 
Voltage applied to any output in the high state .... , , ............... , , ............ , . . - 0.5 V to VCC 
Current into any output in the low state .................................................. , 128 rnA 
Operating free-air temperature range ...................................... , . . . . . . . . - 40·C to 85·C 
Storage temperature range ..................................................... , - 65·C to 150"C 

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

NOTE 1: The input negative voltage rating may be exceeded H the input clamp current rating is observed. 

recommended operating conditions 

MIN NOM MAX UNIT 

Vee Supply voltage 4.5 5 5.5 V 

VIH High·level input voltage 2 V 

Vil low-level input voltage 0.8 V 

11K Input clamp current 18 rnA 

IOH High·level output current -15 mA 

IOl low·level output current 64 rnA 

TA Operating free-air temperature 40 85 'C 

TEXAS .. 
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SN64BCT240 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCBS049-TI0206-D3499, MAY 1990 

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

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VIK Vee - 4.5 V, 11- -18mA -1.2 V 

10H = -3mA 2.4 3.3 

VOH 
Vee = 4.5V 

10H - -15mA 2 3.1 V 
Vee - 4.75 V 10H - -3mA 2.7 

VOL Vee - 4.5V 10H = 64 rnA 0.42 0.55 V 

10ZH Vee - OV105.5V, Vo - 2.7V 50 p.A 

10ZL Vee - a V 10 5.5 V, Vo - 0.5 V -50 p.A 

l3 al 0.8 V, 
Vee - OV 10 2.3 V (power up) ±50 p.A 

10Z Vo = 2.7VorO.5V 
Vee - 1.8 V 10 a V (power down) ±50 p.A 

II Vee - a V 10 5.5 V, VI - 5.5 V 0.1 rnA 

IIH Vee - 5.5 V, VI-2.7V 20 ",A 

IlL Vee - 5.5 V, VI = 0.5 V -1 rnA 

10S* Vee - 5.5 V, Vo - OV -100 225 ",A 

ICCL Vee - 5.5V 19 31 rnA 

ICCH VCC - 5.5 V 46 71 rnA 

leez Vce - 5.5 V 6 9 rnA 

Ci Vee - 5.5 V, VI - 2.5 VorO.5V 6 pF 

Co Vee - 5.5 V, Vo - 2.5VorO.5V 11 pF 
t All typical values are al Vee = 5 V, T A = 25·C. 
* Nol more than one outpul should be shorted al a time, and the duration of Ihe short circuit should not exceed one second. 

switching characteristics (see Figure 1) 

Vee - 5V, vee = 4.5 V to 5.5 V, 
Cl = 50pF, Cl = 50pF, 

PARAMETER 
FROM TO Rl = SOOI1, Rl = 50011, 

UNIT 
(INPUT) (OUTPUn R2 = SOOI1 R2 = 50011 

TA - 25"C TA - -400Ct085"C TA - OOCt0700C 

MIN MAX MIN MAX MIN MAX 

IPLH 0.5 4.8 0.5 6.4 0.5 5.6 

tPHL 
A y 

0.4 3.5 0.4 4.5 0.4 4 
ns 

tpZH 
G 

1 7.9 1 9.2 1 8.8 

IPZL 
Y 

1 9.4 1 10.8 1 10.5 
ns 

tPHZ l3 
1 6.8 1 8.5 1 8.1 

IPLZ 
Y 

1 8.1 1 10.6 1 9.5 
ns 

TEXAS ." 
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• State-of-the-Art BiCMOS Design 
Substantially Reduces Standby Current 

• High-Impedance State During Power Up and 
Power Down 

• ESD Protection Exceeds 2000 V per 
MILo8TD-883C, Method 3015 

• 308tate Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Package Options Include "Small Outline" 
Packages and Standard Plastic 300-mll DIPs 

description 

These octal buffers and line drivers are 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. Taken together with 
the 'BCT240 and 'BCT244, these devices 
provide the choice of selected combinations of 
inverting and noninverting outputs, symmetricai 
G (active-low output-enable) inputs, and 
complementary G and G inputs. 

The SN64BCT241 is characterized for 
operation from - 40·C to 85·C and O·C to 
70·C. 

FUNCTION TABLES 

INPUTS OUTPUT 
lG lA 1Y 

L H H 
L L L 
H X Z 

INPUTS OUTPUT 
2G 2A 2Y 
H H H 
H L L 
L X Z 

SN64BCT241 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3-8TATE OUTPUTS 
SCBS046-TI0207-D3428. FEBRUARY 1990 

DW OR N PACKAGE 
(TOP VIEW) 

16 1 V 20 Vee 
1A1 2 19 2G 
2Y4 3 18 1Y1 
1A2 4 17 2M 
2Y3 5 16 1Y2 
lA3 6 15 2A3 
2Y2 7 14 1Y3 
1A4 8 13 2A2 
2Y1 9 12 1Y4 

GND 10 11 2A1 

logic symbolt 

10' 

2 18 
lAl 1Yl 

4 18 
lA2 lY2 

6 14 
lA3 lY3 

lA4 
8 12 

lY4 

2G 
19 

11 9 
2Al 2Yl 

13 7 
2A2 2Y2 

15 5 
2A3 2Y3 

17 3 
2A4 2Y4 

t This symbol is in accordance with ANSI/IEEE SId 91-1964 and 
lEe Publication 617-12. 

Copyright @ 1990. Texas Instillments Incorporated 
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SN64BCT241 
OCTAL BUFFERS AND LINE DRIVERS 

WITH 3·STA TE OUTPUTS 
SCBS04&-T10207-D3428, FEBRUARY 1990 

logic diagram (positive logic) 

1G 2G 
19 

1A1 2 18 
1Y1 2A1 11 9 

2Y1 

1A2 
4 16 1Y2 2A2 

13 7 2Y2 

1A3 6 14 1Y3 2A3 15 5 2Y3 

1A4 8 12 1Y4 2A4 17 3 2Y4 

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

Supply voltage range, VCC ,....................................................... -0.5 V to 7 V 
Input voltage range............................................................... -0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state...................... -0.5 V to 5.5 V 
Voltage applied to any output in the high state...................................... -0.5 V to VCC 
Current into any output in the low state................................................... 128 mA 
Operating free-air temperature range. .. . . .. .. .. .. .. .. . . .. . .. .. . .. . . . . .. .. .. .. . . .. .. - 40·C to 8S·C 
Storage temperature range ...................................................... - 6S·C to 1SO"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. 

recommended operating conditions 

MIN NOM MAX UNIT 

Vee Supply voltage 4.5 5 5.5 V 

VIH High-level input voltage 2 V 

VIL Low-level input voltage 0.8 V 

11K Input clamp current -18 rnA 

IOH High-level output current -15 rnA 

IOL Low-level output current 64 rnA 
TA Operating free-air temperature -40 85 ·C 

TEXAS .. 
INSTRUMENTS 
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SN64BCT241 
OCTAL BUFFERS AND LINE DRIVERS 
WITH 3·STATE OUTPUTS 
03428, FEBRUARY 199O--TI0207-5CBS046 

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

PARAMETER TEST CONDITIONS MIN TYpt MAX 

VIK Vee - 4,SV, 11- -18mA -1,2 

10H- 3mA 2,4 3,3 

VOH 
Vec = 4,SV 

10H - -15mA 2 3,1 

VCC - 4,7SV 10H - -3mA 2,7 

VOL Vee - 4,5 V 10H - 64 rnA 0.42 0,55 

10ZH Vee - OVtoS,SV, VO-2,7V SO 

10Zl Vee - OVtoS,SV, Vo - 0,5 V -so 

G at 0,8 V, 
. I Vee - 0 V to 2,3 V (power up) ±50 

10Z Vo = 2,7VorO.5V I Vee - 1.8 VtoO V (power down) ±SO 

II Vee - OVt05.5V, VI - 5.5V 0.1 

IIH Vee - S.SV, VI- 2,7V 20 

~ 
1 

III Any A 
Vee = 5.SV, VI = 0.5 V -1.6 

10S* VCC = S.SV, Vo - 0 -100 -225 

ICCl Vee - 5.5 V 23 43 

ICCH Vee - S.SV S3 85 

leez Vee = 5.SV 4 10 

Ci Vee - 5V, VI - 2.S V orO.S V 6 

Co VCC - 5V, VI- 2.SVorO.SV 11 
t All typical values are at Vee - S V, T A - 2S"C. 
* Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

switching characteristics (see Figure 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tPlH 

tpHl 
A Y 

tPZH 
GorG 

tpZl 
y 

tPHZ 
GorG 

tPlZ 
Y 

12-14 

Vee = 5V, VCC .. 4,5Vto5.5V, 

CL = 50pF, CL = 50pF 

Rl - soon, R1 = soon, 

R2 = soon, R2 = 500n, 

TA = 2S"C TA = MINTOMAxt 

'BCT241 T A - - 4O"C to 85"C TA - O"Cto 70"C 

MIN 

0.5 

1 

1 

1 

1 

1 

MAX MIN 

4.5 0.5 

5,4 1 

7.8 1 

8.6 1 

6.8 1 

8.1 1 

TEXAS ~ 
INSTRUMENTS 

POST OFFICE BOX 656303 • DALLAS. TEXAS 75285 

MAX MIN MAX 

5.2 0,5 4,9 

6,3 1 5.9 

9,1 1 8.7 

10 1 9.4 
8,4 1 8.1 

11 1 9,9 

UNIT 

V 

V 

V 
rnA 

p.A 

p.A 

rnA 

p.A 
mA 

rnA 

rnA 

mA 

mA 

rnA 

pF 

pF 

UNIT 

ns 

ns 

ns 



SN64BCT244 
OCTAL BUFFERS AND LINE DRIVERS WITH a·STATE OUTPUTS 

• 3-State True Outputs Drive Bus Lines or 
Buffer Memory Address Registers 

• High-Impedance State During Power Up and 
Power Down 

• P-N-P Inputs Reduce DC Loading 

• State-of-the-Art BiCMOS Design 
Significantly Reduces ICCZ 

• Package Options Include Plastic "Small 
Outline" Packages and Standard Plastic 
300-mil DIPs 

description 

These octal buffers and line drivers are 
designed specifically to improve both the 
performance and density of three-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. Taken together with 
the 'BCT240 and 'BCT241, these devices 
provide the choice of selected combinations of 
inverting outputs, symmetrical IT (active-low 
output control) inputs, and complementary G 
and IT inputs. 

The outputs are in a high-impedance state 
during power up and power down while the 
supply voltage is less than approximately 3 V. 

The SN64BCT244 is characterized for 
operation from - 40·C to 85·C. 

FUNCTION TABLE 

OUTPUT DATA 
OUTPUT 

CONTROL INPUT 

lG,2G A Y 

H X Z 

L L L 

L H H 

SCBSD27-TID208-D3249. FEBRUARY 198~EVISED AUGUST 1989 

DW OR N PACKAGE 

(TOP VIEW) 

1G Vee 
1A1 2G 
2Y4 1Y1 
1A2 2M 
2Y3 1Y2 
1A3 2A3 
2Y2 1Y3 
1A4 2A2 
2Y1 1Y4 
GND 2A1 --.... __ ...r--

logic symbolt 

lAl (181 1Vl 

lA2 (161 
1V2 

lA3 
(141 

1V3 

lA4 
(121 

1V4 

20 

2Al 
(91 

2Vl 

2A2 
(71 

2V2 
(51 

2V3 
(31 

2V4 

2A3 
(151 

2A4 
(171 

t This symbol is in accordance with ANSIIIEEE SId 9t -1984 and 
IEC Publication 617-12. 

PRODUCTION DATA documente contain IntonnaUon current II of 
publication date. Products conform to 8pec1flcatlons per the tennI 
of T.XII Instruments ltandard warranty. Production processing 
don not nlCHllrily include telling of all parameters. TEXAS ." 

INSTRUMENTS 

Copyright @ 1989. Texas Instruments Inoorporated 
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SN64BCT244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

03249. FEBRUARY 1989-REVISED AUGUST 1989-TI0208-SCBS027 

logic diagram (positive logic) 

lAI _1"'21:...... __ -1 (18) 1YI 

lA2 -'1~41 ___ -I (16) IY2 

IA3 ...;1""6):...... __ -4 (14) IY3 

IA4 ...;1""8)'--__ -1 (12) 1Y4 

26 

2AI III) > __ 1-.....:.:19::...) 2YI 

2A2 (13) > __ 1---,-,17.:...) 2Y2 

2A3 liS) > __ 1-.....:.:15;:...) 2Y3 

2A4 ...;1",17;,:.) ---i > ___ ---'1""3)'- 2Y4 

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

Supply voltage, VCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 0.5 V to 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 0.5 V to 7 V 
Voltage applied to any output in the disbled or power-off state . . . . . . . . . . . . . . . . . . . . . . . - 0.5 V to 5.5 V 
Voltage applied to any output in the high state...................................... -0.5 V to VCC 
Current into any output in the low state ................................................... 128 rnA 
Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . - 40°C to 85°C 
Storage temperature range ...................................................... - 65°C to 1500 G 

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

TEXAS ." 
INSTRUMENTS 
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SN64BCT244 
OCTAL BUFFERS AND LINE DRIVERS WITH a-STATE OUTPUTS 

SCBS027-TI0208-D3249, FEBRUARY 1989--REVISED AUGUST 1989 

recommended operating conditions 

MIN NOM MAX UNIT 

VCC Supply voltage 4.5 5 5.5 V 

VIH High-level input voltage 2 V 

Vil Low-level input voltage 0.8 V 

11K Input clamp current 18 mA 

10H High-level output current -15 mA 

10l low-level output current 64 rnA 

TA Operating Iree-air temperature -40 85 "C 

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

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VIK Vee - 4.5 V, 11- 18mA 1.2 V 

IIOH - -3mA 2.4 3.3 
VOH VCC = 4.5 V 

IIOH - -15mA 2 3.1 
V 

VOL Vee - 4.5V II0l - 64 rnA 0.42 0.55 V 

II VCC - 5.5 V, VI - 5.5V 0.1 mA 

IIH VCC - 5.5 V, VI = 2.7V 20 ,.A 

III Vee = 5.5 V, VI - 0.5 V 1 mA 

10ZH VCC - OVt05.5V, VO-2.7V 50 ,.A 

10Zl Vee - OVt05.5V, Vo - 0.5V -50 ,.A 
GatO.8V, I VCC - 0 V to 2.3 V (power up) ±50 

10Z Vo = 2.7VorO.5V I VCC - 1.8 V to 0 V (power down) ±50 
,.A 

10S* VCC - 5.5 V, Vo - 0 -100 -225 mA 

leeH I Outputs high 23 40 mA 

leel VCC = 5.5V I Outputs low 53 80 mA 

lees I Outputs disabled 4 10 mA 
t All typIcal values are at VCC - 5 V, TA - 25"C. 
* Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

switching characteristics (see Figure 1) 

Vcc - 5V, vee - 4_5 V to 5.5 V, 

Cl = 5OpF, Cl = 50pF, 

FROM TO 
Rl = 5000, Rl = 5000, 

PARAMETER 
(INPUT) (OUTPUn 

R2 = 5000, R2 = 5000, UNIT 
TA = 25"C TA = MINTOMAXS 

'BCT244 SN64BCT244 
MIN TYP MAX MIN MAX 

tPlH 1.2 2.5 4.4 0.9 5.3 

tpHl 
A Y 

1.7 3.2 5 1.4 6 
ns 

tPZH G 
2 5.7 7.8 2 9 

tpZl 
y 

2 5.9 8.1 2 9.4 
ns 

tPHZ G 
2 5.4 6.7 2 8 

tPLZ 
Y 

2 6.1 7.6 2 9.8 
ns 

.. .. 
f For conditions shown as MIN or MAX, use the appropriate value specIfied under recommended operatIng condttlons . 

TEXAS ." 
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SN64BCT245 
OCTAL BUS TRANSCEIVERS WITH a-STATE OUTPUTS 

• BiCMOS Design Substantially Reduces 
Standby Current 

• 3-State True Outputs Drive Bus Lines 
Directly 

• High-Impedance State During Power Up and 
Power Down 

• ESD Protection Exceeds 2000 V per 
MIL-5TD-883C Method 3015 

• Package Options Include Plastic "Small 
Outline" Packages and Standard Plastic 
300-mil DIPs 

description 

These octal bus transceivers are designed for 
asynchronous communication between data 
buses, Implementing the control function 
minimizes external timing requirements, 

The 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 level at the 
direction control (DIR) input. The enable input 
(<3) can disable the device so that the buses 
are effectively isolated. 

The outputs are in a high·impedance state 
during power up and power down while the 
supply voltage is less than approximately 3 V. 

logic symbolt 

SCBS040-TI0209-03250, JANUARY 1990 

DW OR N PACKAGE 

(TOP VIEW) 

DIR Vee 
A1 G 
A2 81 
A3 82 
A4 83 
A5 84 
A6 85 
A7 86 
A8 87 

GND 88 

The SN64BCT245 is characterized for 
operation from - 40·C to 85·C and O·C to 
70·C. 

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

FUNCTION TABLE 

DIRECTION 
ENABLE 

CONTROL OPERATION 
G 

DIR 

L L 8 data to A bus 

L H A data to 8 bus 

H X 

PRODUCTlON DATA documents contain Information current 88 of 
publication date. Products conform to specifications per the tetms 
of Texas Instrumente standard warranty. Production processtng 
doe8 not necessarily Include testing of all parameters. 

12·18 

Isolation 

TEXAS • 
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SN64BCT245 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

SCBS04Q-.... TI0209-D3250. JANUARY 1990 

logic diagram (positive logic) 

DIR 

1191 G 

AI 

81 

131 
A2 

1171 
82 

141 
A3 

1161 83 

151 
A4 

1151 
B4 

161 
A5 

1141 
B5 

171 
A6 

1131 
B6 

IBI 
A7 

1121 
B7 

191 
AB 

1111 
B8 

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

Supply voltage range, VCC ........................................................ -0.5 V to 7 V 
Input voltage range (see Note 1) ................................................... -0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state........ .............. -0.5 V to 5.5 V 
Voltage applied to any output in the high state................. ........... .......... -0.5 V to VCC 
Current into any output in the low state ................................................... 128 mA 
Operating free-air temperature range: ............................ . . . .. . . .. . . . . . . . . . - 40°C to 85°C 
Storage temperature range ...................................................... - 65°C to 150°C 

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

NOTE 1; The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

recommended operating conditions 

VCC 

VIH 

VIL 

11K 

IOH 

IOL 

TA 

Supply Voltage 

High-level input voltage 

Low-level input voltage 

Input clamp current 

High-level output current 

Low-level output current 

Oparating free-air temperature 

A1-A8 

81-88 

A1-A8 

81-88 

TEXAS • 
INSTRUMENTS 
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MIN NOM 

4.5 5 

2 

-40 

MAX UNIT 

5.5 V 

V 

0.8 V 

18 mA 

3 mA 

-15 mA 

24 mA 

64 mA 

85 ·C 

12-19 



SN64BCT245 
OCTAL BUS TRANSCEIVERS WITH 3-8TATE OUTPUTS 

03250, JANUARY 1990-TI0200-SCBS040 

electrical characteristics over recommended operating free-air temperature range, Vee 5.5 V 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN TYpt MAX 

VIK Vcc - 4.5 V, 11K - 18mA 1.2 

Any A 10H - -1 rnA 2.5 3.4 

VOH 
AnyB 

Vcc = 4.5 V 10H = -3 rnA 2.4 3.3 

10H - -15 rnA 2 3.1 

Any A 10L - 24mA 0.35 0.5 
VOL AnyB 

Vcc = 4.5V 
10L - 84mA 0.42 0.55 

Gal 0.8 V, 
Vo - 2.7 V 70 

Power up Vcc = Oto2.3V 
Vo - 0.5V -0.65 

10Z VO-2.7V 70 
Power down GatO.8V, Vcc = 2VI00 

Vo - 0.5V " 0.65 

11* 
AandB Vcc - OVI05.5V, VI- 5.5 V 1 
DIRandG Vcc - OVto5.5V, VI- 5.5 V 0.1 

IIH* 
AandB 70 

DIRandG 
Vcc = 5.5 V, VI = 2.7 V 

20 

IlL 
AandB 

DIRandG 
Vcc = 5.5 V, VI = 0.5V 

-0.65 

1.2 

lOS' 
Any A -60 -150 

AnyB 
Vcc = 5.5 V, VO= 0 -100 -225 

ICCH Vcc - 5.5 V, See Note 2 36 57 

ICCL Vcc - 5.5 V, See Note 2 57 90 

ICCZ Vcc - 5.5 V 10 15 

Gin I G and DIR 7 

CIO I AIOB Vcc = 5V, VI = 2.5VorO.5V 9 

CIO I BtoA 12 

t All typICal values are at VCC - 5 V, T A - 25'C. 
* For 1/0 ports, the parameters IIH and IlL include the off-state output current. 
§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
NOTE 2: ICCH and ICCL are measured in the A to B mode. 

switching characteristics (see Figure 1) 

Vcc = 5V, vee = 4.5 V to 5.5 V, 

CL = 5OpF, CL = 50pF, 

PARAMETER 
FROM TO Rl - 5000, Rl = SOOO, 

(INPUT) (OUTPUT) R2 = 5000, R2 - SOOO, 
TA = 25"C TA = WC to 85'C TA = O'C to 7O'C 

tPLH 

tpHL 
AorB 

tPZH 
G 

tPZL 

tPHZ 
G 

tPLZ 

12-20 

BorA 

AorB 

AorB 

MIN MAX MIN 

1 6 1 

1.5 6.6 1.5 

1.5 9.4 1.5 

1,5 10.2 1.5 

1.5 8.3 1.5 

1.5 7.8 1.5 

TEXAS • 
INSTRUMENlS 

POST OFFICE BOX 656303. DALLAS. TEXAS 75266 

MAX MIN MAX 
7.2 1 7 

7.6 1.5 7 

11.2 1.5 10.9 

11.8 1.5 11.6 

9.7 1.5 9.3 

9.6 1.5 9.1 

UNIT 

V 

V 

V 

",A 

mA 

",A 
mA 

mA 

",A 

mA 

mA 

rnA 

pF 

UNIT 

ns 

ns 

ns 



SN64BCT306 
DUAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

• 308tate Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• High-Impedance State During Power Up and 
Power Down 

• P-N-P Inputs Reduce DC Loading 

• State-of-the-Art BiCMOS Design 
Substantially Reduces Standby Current 

• ESD Protection Exceeds 2000 V per 
MIL-STD-883C Method 3015 

• Package Options Include "Small Outline" 
Packages, and Standard Plastic DIPs 

description 

These dual buffers and line drivers are 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. 

The SN64BCT306 is characterized for 
operation from - 40·C to 85·C and O·C to 
70·C. 

FUNCTION TABLE 

OUTPUT DATA 

ENABLE INPUT 
OUTPUT 

G A 
y 

H X Z 

L L L 

L H H 

SCBS048-TI021G-03488. MARCH 1990 

D OR P PACKAGE 

(TOP VIEW) 

1<3[]82Y 
VCQ 2 7 1A 

2G 3 6 GND 
2A 4 5 1Y 

logic symbolt 

1GLN J 
1A ~r;._I..-"""'~v::Fi~ 1Y 

2
2A
G ~FEL..N....,...--=JF; -L-f .... __ .;..._v.;..,J--IL 2Y 

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

logic diagram (positive logic) 

::~" 
:~" 

Ccpyright @l 1990. Tex •• Instruments InccrpOl"aled 
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SN64BCT306 
DUAL BUFFERS AND LINE DRIVERS WITH 3-8TATE OUTPUTS 

03488, MARCH 1900-TI021O-SCBS048 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, VCC ........................................................ -0.5 V to 7 V 
Input voltage range .•........... ,.,............................................... -0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state.",., ... ,"',.,...... -0.5 V to 5.5 V 
Voltage applied to any output in the high state ........ , , ................... , . .. .. . .. - 0.5 V to VCC 
Current into any output in the low state ................................................... 128 mA 
Operating free-air temperature range .. , . , , ./ ....•. , . , •. , ..... , .. , , ........ , •. , . . . . . . - 40·C to 85·C 
Storage temperature range ........ ,............................................. - 65·C to 150·C 

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

recommended operating conditions 

MIN NOM MAX UNIT 
VCC Supply voltage 4.S S S.5 V 

VIH High-level input voltage 2 V 

Vil low-level input voltage 0.8 V 

11K Input clamp current -18 rnA 
10H High·level oulput current -15 rnA 

10l Low-level output current 64 rnA 

TA Operating free-air temperature -40 85 ·C 

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

PARAMETER TEST CONDITIONS MIN TYP* MAX 
VIK vee - 4.SV, 11- -lBmA -1.2 

IIOH - -3mA 2.4 3.3 
VOH vee = 4.SV 

IIOH - -15 rnA 2 3.1 

VOL VCC - 4.5 V IIOH - 64 rnA 0.42 0.S5 

10ZH Vee - OVtoS.SV, Vo = 2.7 V SO 

10Zl VCC - OVtoS.SV, Vo - O.SV so 

G at 0.8 V, 
I Vee - 0 V to 2.3 V (power up) ±SO 

10Z Vo = 2.7VorO.SV I Vee - 1.8VtoOV(powerdown) ±SO 

II VCC - OVtoS.SV, VI - S.SV 0.1 

IIH VCC - S.SV, VI- 2.7V 20 

III VCC - S.5V, VI- O.SV -1 

lOS' VCC - 5.5 V, Vo - OV 100 225 

leel VCC - 5.5V 53 80 

ICCH VCC - S.5V 23 40 

leez VCC - S.SV 4 10 . * All typical values are at VCC - S V, TA - 25 C . 
, Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
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SN64BCT306 
DUAL BUFFERS AND LINE DRIVERS WITH 3-5TATE OUTPUTS 

SCBS048-T10210--D3488, MARCH 1990 

switching characteristics (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

tpLH 

tpHL 
A 

tpZH 
il 

tpZL 

tpHZ 
G 

tpLZ 

Vcc - 5V, VCC = 4.5 V to 5.5 v, 

CL = 5OpF, CL = 5OpF, 

TO R1 = 500n, R1 = 500n, 

(OUTPUn R2 = 500n R2 = 500n 

TA = 25"C T A - - 4O'C to 85"C TA = O"Cto 70"C 

Y 

y 

Y 

MIN MAX MIN 

1.2 4.4 0.9 

1.7 5 1.4 

2 7.8 2 

2 8.1 2 
2 6.7 2 
2 7.6 2 
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MAX MIN MAX 

5.3 0.7 5 

6 1.4 5.5 

9 2 8.7 

9.4 2 8.9 

8 2 7.7 

9.8 2 8.9 

UNIT 

ns 

ns 

ns 
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. SN64BCT373 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

• 8·Latches In a Single Package 

• Full Parallel Aceess for Loading 

• State-of-the-Art BICMOS Design 
Significantly Reduces ICC 

• 3-State True Outputs Drive Bus Lines or 
Buffer Memory Address Registers 

• High-Impedance State During Power Up and 
Power Down 

• ESD Protection Exceeds 2000 V per 
MIL-8TD-883C, Method 3015 

• Package Options Include Plastic "Small 
Outline" Packages and Standard Plastic 
3OD-mll DIPs 

description 

These octal latches feature 3-state outputs 
designed specifically for driving highly capaci
tive or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, 
and working registers. 

OE 
L 
L 
L 
H 

TI029G--D3251, JUNE 1990 

DW OR N PACKAGE 
(TOP VIEW) 

OE 1 

lQ 

10 

vcc 
8Q 
80 
70 
7Q 
6Q 
60 
5D 
5Q 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 
ENABLEC D Q 

H H H 
H L L 
L X 00 
X X Z 

The eight latches of the 'BCT373 are transparent D-type latches. While the enable (C) is high, the Q 
outputs will follow the data (D) inputs. When the enable is taken low, the Q outputs are latched at the 
levels that were set up at the D inputs. 

A buffered output-enable (C5E) 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 third state and increased drive provide the 
capability to drive the bus lines in a bus-organized system without need for interface components. 

The output enable (C5E) does not affect the internal operations of the latches. Old data can be retained or 
new data can be entered while the outputs are off. 

The outputs are in a high-impedance state during power up and power down when the supply voltage is 
less than approximately 3 V. 

The SN64BCT373 is characterized for operation from -40·C to 85·C. 
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logic symbolt 

liE 
c 

10 

20 

3D 

SN64BCT373 
OCTAL O-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 

TI029G-ll3251. JUNE 1990 

logic diagram (positive logic) 

DE -'-------1 

c 

10 
lQ 

20 10-----+-1 

30 

~ 
LLI 

> LLI 
IX: 
D. 
~ 
(,) 

40 40 
2Q ::;) 

20 4 50 50 

60 60 

70 70 

80 80 

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

30 7 

40 8 

50 13 

60 14 

70 17 

80 18 

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

Supply voltage, VCC .............................................................. -0.5 V to 7 V 
Input voltage, (see Note 1) ........................................................ -0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state. . . . . . . . . . . • . . . . . . . . . . . . - 0.5 V to 7 V 
Voltage applied to any output in the high state...................................... -0.5 V to VCC 
Input clamp current.................................................................... -30 rnA 
Current into any output in the low state ....................... .'........................... 128 rnA 
Operating free-air temperature range.. . . . .. .. .. .. . .. . . .. . . . .. . .. .. . . .. . . .. .. .. .. .. . - 40·C to 85·C 
Storage temperature range ...................................................... - 65·C to 150·C 

* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only 
and lunctional operation 01 the device at these or any other conditions beyond those indicated under "recommended operating conditions" is 
not implied. Exposure to absolute-maximum-rated condttions lor extended periods may affect device reliabiltty. 

NOTE 1: The input negative-voltage rating may be exceeded il the input clamp current rating is observed. 
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SN64BCT373 
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 

03251. JUNE 199G-TI0290 

~ recommended operating conditions 

o 
C 
c: 
~ 
"U 
::rJ 
rn 

Vcc 

VIH 

Vil 

11K 

10H 

10l 
TA 

Supply voltage 

High-level inpU1 voltage 

low-level inpU1 voltage 

InpU1 clamp current 

High-level outpU1 current 

low-level outpU1 current 

Operating free-air temperature 

, 

MIN NOM MAX UNIT 
4.5 5 5.5 V 

2 V 

0.8 V 

18 V 
-15 mA 

84 rnA 
40 85 'c 

::$ electrical characteristics 
rn otherwise noted 

over recommended operating free-air temperature range (unless 

:e PARAMETER TEST CONDITIONS MIN TYpt MAX 

VIK Vcc - 4.5V. II - -16mA -1.2 

jlOH - -3 rnA 2.4 3.3 
VOH Vcc = 4.5 V 

jlOH = -15 rnA 2 3.1 

VOL Vcc - 4.5 V j lOl-64rnA 0.42 0.55 

VOZH Vcc - Ot05.5V. VO-2.7V 50 

VOZl VCC - Ot05.5V. Vo = 0.5 V -50 

~atO.8V. I VCC - 0 to 2.35 V (power up) ±50 
10Z Vo = 2.7 V or 0.5 V j VCC - 2VtoO(powerdown) ±50 

II VCC - 5.5V. VI - 5.5V 0.4 

IIH VCC = 5.5 V, VI=2.7V 20 

III VCC - 5.5 V, VI - 0.5V -0.6 

10S* VCC - 5.5 V, Vo - 0 -100 -225 

ICCl VCC - 5.5V 37 60 

ICCH Vcc - 5.5 V 2 5 

ICCZ VCC - 5.5V 5 8 

Cj Vcc = 5V, VI - 2.5VorO.5V 6 

Co Vcc - 5V, Vo - 2.5VorO.5V 11 
, t All typical values are at Vcc - 5 V, TA - 25 C. 

* Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second. 

timing requirements 

leu Setup time, data before enable C .! 
Ih Hold time, data after enable C .! 
Iw Pulse duration, enable C high 
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Vee - 5V, 
TA = 2SOC 

'BCT373 

MIN MAX 

2 

5.5 

7.5 
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V = 4.5 Vto 5.5 V 

TA - -4O'C TA - O'C 
10 85'C 1070'C 

MIN MAX MIN MAX 

2 2 

5.5 5.5 

7.5 7.5 

UNIT 

V 

V 

V 

p.A 
p.A 

p.A 

mA 

p.A 
rnA 

rnA 

mA 

mA 

mA 

pF 

pF 

UNIT 

ns 

ns 

ns 



SN64BCT373 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

TI0290-D3251, JUNE 1990 

-------------------------------------~ switching characteristics (see Figure 1) ii:i 
VCC = 5V, 
CL = SOpF, 
R1 = 5000, 

PARAMETER 
FROM TO 

R2 = 5000, 
(INPUT) (OUTPUT) 

TA = 25'C 

'BCT373 

MIN TYP MAX 

tpLH 2 5.9 7.7 

tpHL 
0 AnyQ 

2 6.7 8.5 

tPLH 2 6.2 8.2 

tPHL 
C AnyQ 

2 5.9 7.B 

tPZH DE 
1 7.B 9.8 

IpZL 
AnyQ 

1 B.2 10.2 

tpHZ 
OE 

1 4.9 6.6 

tPLZ 
AnyQ 

1 5 6.7 
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vcc = 4,5 V to 5.5 V, 

CL=SOpF, 
R1 = 5000, 
R2 = sooo 

TA = 40'C TA = O'C 
t085'C t070'C 

MIN MAX MIN MAX 
1.5 10.1 2 9.3 

1 10.3 1.5 9.5 

2 10.1 2 9.3 
2 9.2 2 8.B 

1 12.3 1 11.B 

1 12.5 1 12 
1 7.4 1 7 
1 8.1 1 7.4 

UNIT 

ns 

ns 

ns 

ns 
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• 8 D-Type Flip-Flops in a Single Package 

• Full Parallel Access for Loading 

• Buffered Control Inputs 

• State-of·the-Art BICMOS Design 
Significantly Reduces ICC 

SN64BCT374 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

DW OR N PACKAGE 
(TOP VIEW) 

OE 1 

10 

TI025&-JUNE 1990 

"'U • 3·State True Outputs Drive Bus Lines or 

10 
20 4 

20 
30 

Vee 
80 
80 
70 
70 
60 
60 
50 
50 

:D Buffer Memory Address Registers 

m< • Hlgh·lmpedance State During Power Up and 
Power Down -~ • ESD Protection Exceeds 2000 V Per 

c:; MIL-8TD-883C Method 3015 

• Package Options Include Plastic "Small 
Outline" Packages and Standard Plastic 
300-mll DIPs 

description 

These octal flip-flops feature 3-state outputs 
designed specifically for driving highly 
capacitive or relatively low-impedance loads. 
They are particularly suitable for implementing 
buffer registers, I/O ports, bidirectional bus 
drivers, and working registers. 

The eight flip-flops of the 'BCT374 are edge-
triggered Ootype flip-flops. On the positive 
transition of the clock, the Q outputs are set to 
the logic levels that were set up at the 0 
inputs. 

OE 
L 
L 

L 
L 
L 
H 

FUNCTION TABLE 
(each flip-flop) 

INPUTS 
CLK D 

t H 

t L 
L X 
H X 

t X 
X X 

OUTPUT 
Q 

H 
L 

00 
00 
Xo 
Z 

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 third state and increased drive provide the 
capability to drive bus lines without need for interface or pull up components. 

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

The outputs are in a high-impedance state during power up and power down when the supply voltage is 
less than approximately 3 V. . 

The SN64BCT374 is characterized for operation from -40·C to 85·C and O·C to 70·C. 
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SN64BCT374 
OCTAL D-TYPE EDGE·TRIGGERED FlIP·FLOPS 

WITH 3-STATE OUTPUTS 

logic symbolt 

OE 

ClK 

10 10 

20 20 

3D 30 

40 40 

50 50 
60 60 

70 70 

80 80 

t This symbol is in accordance with ANSIIIEEE Sid 91-1984 and 
lEe Publication 617-12. 

logic diagram (positive logic) 

OE ----01 >--....., 

ClK 

10----+--1 

20----+--1 

30----+--1 

40----+-1 

50----+-1 

60---+-1 

70----+-1 

80-----1 

TI0256-JUNE 1990 

2 >---10 

5 
>--20 

6 
>---30 

9 
>--40 

12 
>--50 

15 
>--60 

16 
>--70 

19 
>---80 

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

Supply voltage, Vec ..........•.................•.•............•.....•............ -0.5 V to 7 V 
Input voltage (see Note 1) .........•..................•...•.•..•...•.......•....... -0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state . . . . . . . . . . . . . . . . • . . . . . - 0.5 V to 5.5 V 
Voltage applied to any output in the high state...................................... -0.5 V to Vee 
Input clamp current . . . . . . . . . . . . . . . • . . . . . . . . • . . • . • . • . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . - 30 mA 
Current into any output in the low state ................................................... 128 mA 
Operating free-air temperature range. . • . . . . • . . . . . . . . • . • . . . . . . . . . . • . • . . . . . . . . . • . . . • . - 40·C to 85·C 
Storage temperature range ...................................................... - 65·C to 150"C 

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

NOTE 1: The Input negative-voltage rating may be exceeded if the input-ciamp-current rating Is observed. 
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SN64BCT374 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
JUNE 1990-TI0256 

~ recommended operating conditions 

o 
C 
C 

~ 
'U 
:a m 

Vee 

VIH 

Vil 

11K 

10H 

10l 

TA 

Supply voltage 

High-level input voltage 

low-level input voltage 

Input clamp current 
High-level output current 

Low-level output current 

Operating free-air temperature 

MIN NOM MAX UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 
-18 mA 

15 mA 
64 mA 

-40 85 ·C 

:S electrical characteristics 
~ otherwise noted) 

over recommended operating free-air temperature range (unless 

PARAMETER TEST CONDITIONS MIN TYpt MAX 

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

IIOH = -3mA 2.4 3.3 
VOH Vee = 4.5V 

IIOH - -15mA 2 3.1 

VOL Vee - 4.5 V II0l-64mA 0.42 0.55 

10ZH Vee - OVt05.5V, Vo - 2.7V 50 

10Zl VCC - OVto 5.5 V, Vo - 0.5V -50 

OEat 0.8 V, I Vee - 0 V to 2.35 V (power up) ±50 
10Z Vo = 2.7VorO.5V I Vee - 2VtoOV(powerdown) ±50 

II Vee - 5.5 V, VI - 5.5V 0.4 

IIH Vee - 5.5 V, VI- 2.7 V 20 

III Vee = 5.5V, VI - 0.5V -0.6 

10S* Vee - 5.5 V, VO- OV 100 225 

leel Vee - 5.5V 37 60 

ICCH Vee - 5.5V 2 5 

ICCZ Vee - 5.5V 5 8 

C; VCC - 5V, VI- 2.5VorO.5V 6 

Co VCC - 5V, Vo - 2.5VorO.5V 10 . t All typical values are at Vee - 5 V, T A - 25 C . 
* Not more then one output should be shorted at a time and the duration of the short circuit should not exceed one second. 

timing requirements 

fclock Clock frequency 

tsu Setup time, Data before ClK t 
th Hold time, Data before ClK t 
Iw Pulse duration, ClK high 

12-30 

Vee - SV, 
TA = 25'C 

'BCT374 

MIN MAX 
70 

6.5 

0 

7 
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VCC - 4.SVto 5.S V 

TA - -WC TA = O"C 
to85'C to70"C 

MIN MAX MIN MAX 
70 70 

6.5 6.5 

0 0 

8 7 
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UNIT 

V 

V 

V 

".A 
".A 

".A 
mA 

".A 
mA 

mA 
mA 

mA 

mA 

pF 

pF 

UNIT 

MHz 

ns 

ns 

ns 



SN64BCT374 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

WITH 3-STATE OUTPUTS 
TI0256-JUNE 1990 

switching characteristics (see Figure 1) 

PARAMETER 
FROM 

(INPUn 

'max 
IPlH 
IpHl 

elK 

IPZH OE 
IPZl 
IPHZ m: 
IpLZ 

VCC - SV, 
Vee = 4.S V to S.S V, 

cl = SOpF, 
Rl = 5OOn, Cl = SOpF, 

TO 
R2 = 500 n, Rl = SOO n, 

(OUTPUn 
TA = 2S·C 

R2 = soon 
'BCT374 TA = -40·CloB5·C TA - OOC 10 700C 

Q 

Q 

Q 

MIN TYP MAX MIN 
70 70 
2 7.2 9.1 2 

2 7.1 8.8 2 

1 8.3 10.1 1 
1 8.6 10.6 1 

1 4.7 6.3 1 
1 4.8 6.3 1 
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MAX MIN MAX 
70 

11.6 2 10.6 
10.6 2 10 
12.7 1 12.3 

13 1 12.7 

7.1 1 6.8 
7.5 1 6.8 

UNIT 

MHz 

ns 

ns 

ns 
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SN64BCT541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

• State-of-the-Art BiCMOS Design 
Significantly Reduces ICCZ 

• 3-State True Outputs Drive Bus Lines or 
Buffer Memory Address Registers 

• High-Impedance State During Power Up and 
Power Down 

• P-N-P Inputs Reduce DC Loading 

• Data Flow-Through Pinout (All Inputs on 
Opposite Side from Outputs) 

• Package Options Include Plastic "Small 
Outline" Packages and Standard Plastic 
300-mll DIPs 

description 

These octal buffers and line drivers are de
signed to have the performance of the popular 
SN64BCT240 series and, at the same time, 
offer a pinout with inputs and outputs on 
opposite sides of the package. This arrange
ment greatly enhances printed-circuit-board 
layout. 

The three-state control gate is a 2-input AND 
gate with active-low inputs so that if either <31 
or <32 is high, all eight outputs are in the high
impedance state. 

The outputs are in the high-impedance state 
during power up and power down while the 
supply voltage is less than approximately 3 V. 

logic symbolt 

Al (21 

A2 (31 

A3 (4) 

A4 (5) 

A5 (61 

A6 m 
A7 (8) 

A8 (9) 

SCBS031-TI0211-D3254, FEBRUARY 1989 

ow OR N PACKAGE 

(TOP VIEW) 

G1 Vee 
A1 G2 
A2 Y1 
A3 Y2 
A4 Y3 

Y4 
Y5 

A7 Y6 
A8 Y7 

GND Y8 

& 

EN 

'V (181 VI 

(17) V2 

(16) V3 

(15) V4 

(14) 
V5 

(13) 
V6 

1121 V7 
(11) 

VB 

The SN64BCT541 is characterized for oper
ation from - 40·C to 85·C. 

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

FUNCTION TABLE 

INPUTS OUTPUT 

Gl G2 A Y 
L L L L 
L L H H 

H X X Z 

X H X Z 

Z = High Impedance 

PRODUCT PREVIEW documenta contaIn Information on products 10 ... _01_ ..... 01 __ 

... and other spedflClllonI are dellgn goata. Texas 1nItnIment8 
rtIII'VtI the right to Change or dlIcOntinu, theee productt _notice. 
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SN64BCT541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

SCBS031-TI0211-03254. FEBRUARY 1989 

logic diagram (positive logic) 

Gl 

G2 

Al 
1181 

Yl 

A2 1171 
Y2 

A3 
1161 

Y3 

A4 1151 
Y4 

A5 
1141 

Y5 

A6 1131 
Y6 

A7 
1121 

Y7 

A8 
1111 

Y8 

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

Supply voltage, VCC .............................................................. -0.5 V to 7 V 
Input voltage .........•.. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 0.5 V to 7 V 
Voltage applied to any output in the disabled or power-off state . . . . . . . . . . . . . . . . . . . . . . - 0.5 V to 5.5 V 
Voltage applied to any output in the high state...................................... -0.5 V to VCC 
Current into any output in the low state ................................................... 128 mA 
Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . - 40'C to 85'C 
Storage temperature range ...................................................... - 65'C to 150'C 

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

recommended operating conditions 

vee 
VIH 
Vil 
11K 
IOH 
IOl 
TA 

Supply voltage 
High-level input voltage 
Low-level input voltage 

Input clamp current 
High-level output current 
Low-level output current 
Operating free-air temperature 

TEXAS " INSTRUMENlS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

MIN NOM MAX UNIT 

4.5 5 5.5 V 

2 V 
0.8 V 

-18 rnA 
-15 rnA 

64 rnA 

-40 85 ·C 
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SN64BCT541 
OCTAL BUFFERS AND LINE DRIVERS WITH 30STATE OUTPUTS 

03254. FEBRUARY 1989-TI0211-scBS031 
." . :u electrical characteristics over recommended operating free-air temperature range (unless o otherwise noted) 

C 
C 
(') 
-t 
"U :u 
1ft 
< -1ft 
~ 

PARAMETER TEST CONDITIONst MIN TYP* MAX 

VIK Vee - 4.5V. 11- 18mA -1.2 

Vee - 4.5 V IIOH - -3mA 2.4 3.3 
VOH IIOH = -15mA 2 3.1 

VOL Vcc - 4.5 V II0l - 84mA 0.42 0.55 

10ZH Vcc - OVto5.5 V. Vo - 2.7 V 50 

10Zl Vcc - OVto5.5 V. Vo - o.sV -50 

~atO.8V. L Vee - 0 V to 2.35 V (power up) ±50 
10Z Vo = 2.7VorO.5V I Vee - 2 V to 0 (power down) ±50 

II Vee - 5.5 V, VI-7V 0.1 

IIH Vee - 5.5 V, VI- 2.7V 20 

III Vee - 5.5 V, VI- 0.5V -0.6 

lOS' Vee - 5.5V. VO- 0 -100 -225 

ICCl Vee = 5.5 V 47 72 

leeH Vee - 5.5V 27 40 

leez Vee - p.5V 5 7 

Ci Vee = 5V. VI = 2.5VorO.5V 5 

Co Vee - 5\1. VI - 2.5VorO.5V 10 

switching characteristics 

Vee = 5V, VCC - 4.5 V to 5.5 V, 

Cl - 5OpF, CL = 5OpF, 

PARAMETER 
FROM TO R1 = 5000, R1 = 5000, 

(INPUT) (OUTPUn R2 - 5000, R2 = 5000, 

TA = 25"C TA = MIN to MAXt 

MIN TYP MAX MIN MAX 

tpLH 2.1 3.7 5.3 1.7 6.3 

tPHl 
A Y 

3.7 5.5 7.5 3.2 8.7 

tpZH 
G 

5.3 7.2 9.3 4.4 11 

tPZl 
y 

6 8 10.4 5.4 12.4 

tpHZ G 
3.5 5.6 7.6 3 9.1 

tPLZ 
Y 

3.4 5.2 7.2 3 9.4 .. t For condHlOns shown as MIN or MAX. use the appropnate value spacffied under recommended operating condRions . 
* All typical values are at Vee = 5 V, T A = 25' C. 
I Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 
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UNIT 

V 

V 

V 

p.A 
p.A 

p.A 

mA 

,.A 

mA 

mA 

mA 

mA 

mA 

pF 

UNIT 

ns 

ns 

ns 



• State-of-the-Art BICMOS Design 
Significantly Reduces ICCZ 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• ESD Protection Exceeds 2000 V per 
MIL-STD-883C, Method 3015 

• Package Options Include "Small-Outline" 
Packages and Standard 300-mll DIPs 

description 

The SN64BCT543- is a noninverting octal bus 
transceiver. It contains two sets of Ootype 
latches for temporary storage of data flowing in 
either direction. Separate latch-enable (LEAB 
and LEBA) and output-enable (GAB and GBA) 
inputs permit independent control for either 
direction of data flow. 

When the A-to-B chip enable (CEAB) is high. 
the latches are in storage mode and the B 
outputs are in the high-impedance state. When 
CEAB is low. latch characteristics and B-output 
functionality are controlled by LEAB and GAB 
as follows: 

- when LEAB is low, the latches are 
transparent; taking LEAB high stores the 
data present at the A inputs. 

-when GAB is low, the B outputs are active 
(high or low logic level) and reflect the data 
present in the A-to-B latches; when GAB is 
high, the B outputs are in the high
impedance state. 

B-to-A data flow is controlled via the CEBA, 
LEBA, and GBA inputs in a manner analogous 
to that described above for A-to-B data flow. 

The SN64BCT543 featues power-up three-state 
circuitry for hot-card insertion applications. 

The SN64BCT543 is characterized for 
operation from O·C to 70·C and from - 40·C to 
125·C. 

SN64BCT543 
OCTAL REGISTERED BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
TI02204-D3526. JUNE 1990 

DW OR NT PACKAGE 
(TOP VIEW) 

A6 
A7 
A8 

Bl 
B2 
B3 
B4 

B5 
B6 
B7 
B8 

CEAB LEAB 
GND ...... __ ...... GAB 

logic diagram (positive logic) 

CEAB 

LEAR ----."'---~ 

Al....::.-.... ~+--< I--I-+-~ 

TO 7 OTHER CHANNELS 

22 
H ......... _Bl 
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• State-of-the-Art BiCMOS Design o Significantly Reduces ICCZ 

C • 3-State Outputs Drive Bus Lines or Buffer c: Memory Address Registers 

0.... • ESD Protection Exceeds 2000 V per 
MIL-STD-883C, Method 3015 

l · Package Options Include "Small-Outline" in Packages and Standard 300-mil DIPs 

~ description 

m The SN64BCT2240 is an inverting octal buffer/ 

SN64BCT2240 
OCTAL BUFFER/MOS DRIVERS 

WITH a·STATE OUTPUTS 
TI0225-03527. JUNE 1990 

DW OR N PACKAGE 

(TOP VIEW) 

1G 
1A1 

Vce 
2G 
1Y1 
2A4 
1Y2 
2A3 
lY3 
2A2 
1Y4 

GND ....... __ ,....2A1 :e MOS driver specifically designed to drive MOS 
DRAMs. The outputs, which are designed to 
source or sink up to 12 mA, include 33-0 
series resistors to reduce overshoot and 
undershoot. 

logic diagram (positive logic) 

When the output-enable inputs 1"<3" and 2G are 
low, the Y outputs reflect the inverse of the 
data present at the A inputs. When 1G and 2G 
are high, the outputs are in the high-impedance 
state. Enable 1G affects only the 1Y outputs; 
enable 2G affects only the 2Y outputs. 

The SN64BCT2240 features power-up three
state circuitry for hot-card insertion applications. 

The SN64BCT2240 is characterized for 
operation from O°C to 70°C and from - 40°C to 
125°C. 

lAI 

lA2 

lA3 

lA4 

2Al 

2A2 

2A3 

2A4 

PRODUCT PREVIEW documenta contain Information on pr0duct8 

~:::~==Of=~= I't8II'VeI ttle right to change ~ Itte8e products 
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lYI 

16 
lY2 

14 
lY3 

12 
lY4 

9 
2Yl 

7 
2Y2 

5 
2Y3 

3 
2Y4 
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• State-of-the-Art BICMOS Design 
Significantly Reduces ICCZ 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• ESD Protection Exceeds 2000 V per 
MIL-STD-883C, Method 3015 

• Package Options Include "Small-Outline" 
Packages and Standard 300-mil DIPs 

description 

The SN64BCT2241 is a noninverting octal 
buffer/MOS driver specifically designed to drive 
MOS DRAMs. The outputs, which are designed 
to source or sink up to 12 mA, include 33-0. 
series resistors to reduce overshoot and 
undershoot. 

The SN64BCT2241 features complementary 
output-enable inputs lG and 2G. The lY 
outputs are active (high or low logic level) when 
active-low enable lG is low; when lG is high, 
the 1 Y outputs are in the high-impedance state. 
The 2Y outputs are active when 2G is high and 
in the high-impedance state when 2G is low. 

The SN64BCT2241 features power-up three
state circuitry for hot-card insertion applications. 

The SN64BCT2241 is characterized for 
operation from O·C to 70·C and from - 40·C to 
125·C. 

SN64BCT2241 
OCTAL BUFFER/MOS DRIVERS 

WITH 3-8TATE OUTPUTS 
TI0228-D3528. JUNE 1990 

DW OR N PACKAGE 

(TOP VIEW) 

Vee 
1A1 2G 
2Y4 1Y1 
1A2 4 2M 
2Y3 lY2 
1A3 2A3 
2Y2 7 1Y3 

2A2 
lY4 

GND 2Al 

logic diagram (positive logic) 

18 
lYl 

4 16 
lA2 lY2 

6 14 
lA3 lY3 

8 12 
lA4 lY4 

2Al .;..11~ __ -I J--+--";" 2Yl 

13 7 
2A2 ';';;"---1 >--+---'- 2Y2 

2A3 .:.:'5~ __ -I ~_-+ __ ..;5;.. 2Y3 

2A4 .:.:17~ __ -I ~ ____ ..;3;.. 2Y4 
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• State-of-the-Art BiCMOS Design 
Significantly Reduces ICCZ 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• ESD Protection Exceeds 2000 V per 
MIL-STD-883C, Method 3015 

~ • Package Options Include "Small-Outline" 
oN Packages and Standard 300-mll DIPs rn 
:$ description 

rn The SN64BCT2244 is a noninverting octal 

SN64BCT2244 
OCTAL BUFFER/MOS DRIVERS 

WITH 3i.STATE OUTPUTS 
TI0229-D3529. JUNE 1990 

ow OR N PACKAGE 
(TOP VIEW) 

Vt;.c 
lAl 2G 
2Y4 lYl 
lA2 2M 
2Y3 lY2 

2A3 
lY3 

1M 2A2 
2Yl lY4 

GND 2Al :e buffer/MOS driver specifically designed to drive 
MOS DRAMs. The outputs, which are designed 
to source or sink up to 12 rnA, include 33-0 
series resistors to reduce overshoot and 
undershoot. 

logic diagram (positive logic) 

When the output-enable inputs 1G and 2G are 
low, the Y outputs reflect the data present at 
the A inputs. When 1G and 2G are high, the 
outputs are in the high-impedance state. 
Enable 1G affects only the 1Y outputs; enable 
2G affects only the 2Y outputs. 

The SN64BCT2244 features power-up three
state circuitry for hot-card insertion applications. 

The SN64BCT2244 is characterized for 
operation from DOC to 7DoC and from - 4DoC to 
125°C. 

lA2 

lA3 

1M 

2Al 

2A2 

2A3 

2A4 
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lV2 

14 
lV3 

12 
lV4 

9 
2Vl 
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SN64BCT25245 
25-0HM OCTAL BUS TRANSCEIVERS 

• State-of-the-Art BICMOS Design 
Significantly Reduces ICCZ 

• Designed to Facilitate Incident Wave 
SWitching for Line Impedances of 25-0 or 
Greater 

• Distributed VCC and GND Pins Minimize 
NOise Generated by the Simultaneous 
Switching of Outputs 

• Data Flow-Through Pinout (All inputs on 
Opposite Side From Outputs) 

• High-Impedance State During Power Up and 
Power Down 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015 

• Package Options Include Plastic "Small 
Outline" Packages, and Standard Plastic 
300-mll DIPs 

description 

TI0278-03587, JUNE 1980 

DW or NT PACKAGE 
(TOP VIEW) 

GND 

A4 

DIR 
Bt 
B2 

Vee 
B3 

B4 

B5 

B6 

Vee 
A7 B7 

GND B8 

A8'-1.,;.;;;.-.-,;.,;,t-'G 

These 25-0 octal bus transceivers are designed for asynchronous communication between data buses. 
The devices transmit data from the A bus to the 8 bus or from the 8 bus to the A bus depending upon 
the level at the direction control (OIR) input. The enable input G can be used to disable the device so the 
buses are effectively isolated. 

These transceivers are capable of sinking 188 rnA of IOL current through the A port, which facilitates 
switching 25-0 transmission lines on the incident wave. They are designed specifically to improve both 
the performance and density of 3-state memory address drivers, clock drivers, and bus-oriented 
transceivers. The distributed VCC and GND pins minimize the noise generated by the simultaneous 
switching of the outputs. 

The outputs are in a high-impedance state during power up and power down while the supply voltage is 
less than approximately 3 V. The SN64BCT25245 is characterized for operation from -40·C to 85·C and 
O·C to 70·C. 

UNLESS ontERWISE NOTED 11111 docu...... ......1 .. 
PROOUCTIOH DATA _ current II 01 ~ date. 
Prod_ ........ to opodfIcotIonI per !he ...... 01 T .... 
___ • ___ Il0l 

n_ry .... ude_oI .. pora...-

FUNCTION TABLE, EACH SECTION 

ENABLE INPUTS OPERATION 
G 
L 
L 

H 

DIR 'S48CT25245 
L B Data To A Bus 
H A Data To B Bus 
X Bus Isolation 

TEXAS • 
INSTRUMENTS 

POST OFFICE BOX 666303 • DALLAS. TEXAS 75265 

Copyright @ 1990, Texas Instruments Incorporated 
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SN64BCT25245 
25-0HM OCTAL BUS TRANSCEIVERS 

03587. JUNE 1990-TI0278 

logic symbolt 

G 
DIR 

Al 

13 

24 

1 

.. .. 
L 

G3 

3 ENI [BA] 

3 EN2 [AB] .. 
VI 

I'" 23 

logic diagram (positive logic) 

DIR 

13 Ii 

Bl 
L W 22 <I 2V 

3 
'----+--11-<. ..... _..;;2;.,3_ Bl 

A2 

A3 

A4 

A5 

A6 

A7 
A8 

4 

6 

7 

9 

10 

12 

20 

19 

18 

17 

15 

14 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

TO SEVEN OTHER TRANSCEIVERS 

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

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

Supply voltage range, VCC ........................................................ -0.5 V to 7 V 
Input voltage: Control Inputs (see Note 1) ........................................... - 0.5 V to 7 V 

I/O ports (see Note 1) .............................................. -0.5 V to 5.5 V 
Voltage applied to any output in the disabled or power-off state. . . . • . . • . • . • . . • . . . • . . . . . - 0.5 V to 7 V 
Voltage applied to any output in the high state (8 Port) .............................. -0.5 V to VCC 
Input clamp current.................................................................... -30 rnA 
Current into any output in the low state: A Port ............................................ 376 rnA 

8 Port.............................................. 48 rnA 
Operating free-air temperature range: . . . . .. .. .. . . . . .. .. . .. .. .. .. .. .. .. .. .. .. . .. . .. - 55°C to 125·C 

....................•...........•.••..•..•.... -40·C to 85·C 
Storage temperature range ...................................................... - 65·C to 150"C 

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

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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recommended operating conditions 

VCC Supply voltage 

V,H High-level inpul voltage 

V,l low-level Input voltage 

11K Input clamp current 

IOH High-level output current 

IOl Low-level output current 

TA Operating free-air temperature 

SN64BCT25245 
25-0HM OCTAL BUS TRANSCEIVER 

M-A8 
Bl-B8 

Al-A8 
Bl-B8 

TEXAS • 
INSTRUMENlS 

MIN 

4.5 

2 

-40 

TI027s-D3587, JUNE 1990 

NOM MAX UNIT 

5 5.5 V 
V 

0.8 V 
-18 rnA 

80 rnA 
-3 rnA 
188 rnA 

24 rnA 
85 ·C 
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SN64BCT25245 
25-oHM OCTAL BUS TRANSCEIVER 

03587, JUNE 1990-TI0278 

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

PARAMETER TEST CONDITIONS MIN TYpt 

V,K Vcc= 4.5 V, "= -18 rnA 
VCC-4.75V,IOH- -3mA 2.7 

VOH 
Any A 

Vcc - 4.5 V,IOH - -80 rnA 2 
AnyB Vcc = 4.5 V,IOH = -3 rnA 2.4 3.3 

Vcc - 4.5 V, IOl - 94 mA 0.42 

VOL 
Any A 

Vcc - 4.5V,IOl - 188mA 
AnyB Vcc - 4.5 V,lOl - 24 mA 0.35 

~ at 0.8 V, Vcc = Ot02.3 V 
Vo - 2.7 V 

Power Up 
Vo - 0.5 V 

10Z VO-2.7V 
Power Down G atO.BV, Vee = Ot02V 

Vo - 0.5 V 
AandB Vee - Ot05.5V, V, - 5.5V 

'I DIRand~ Vee - Ot05.5V, V, - 5.5V 

IIH* 
AandB Vee = 5.5 V, V, = 2.7 V 
DIRandG Vce - 5.5 V, V, - 2.7 V 

Ill* AandB Vce - 5.5 V, V, - 0.5 V 
DIR and G VCC = 5.5 V, V, - 0.5 V 

lOS' B port only' Vce - 5.5 V, Vo - 0 V 

I'CCl 
ICCH 

AtoB 
48 

Vcc = S.5V 
36 

I'CCl 95 

ICCH 
BtoA Vcc = 5.5V 

63 

ICCZ Vee = 5.5 V 12 

Cin ~andDIR Vcc = 5.5 V, V, = 2.5VorO.5V 8 

Cio Aport 18 

Cio Bport 
Vcc = 5.5 V, V, = 2.5V or 0.5 V 

8 
t All typical values are at Vcc = 5 V, TA = 2S·C. 
* For I/O ports, the parameters IIH and III include the off-state output current. 
, Not more than one output should be shorted at a time, and the duration of the short circun should not exceed lams . 
• Testing for this parameter on the A port is not recommended. 
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MAX UNIT 
-1.2 V 

V 

0.55 
0.7 V 
0.5 
70 ,.A 

-0.6 rnA 
70 ,.A 
0.6 rnA 

0.25 

0.1 
rnA 

70 
20 

,.A 

-0.6 
-0.6 

mA 

150 mA 

60 
46 

mA 

115 mA 

77 mA 

16 mA 
pF 

pF 



SN64BCT25245 
25·0HM OCTAL BUS TRANSCEIVER 

TI0278-D3587. JUNE 1990 

switching characteristics (see Note 2), (see Figure 1) 

VCC - 5V, 
VCC = 4.5 V to 5.5 v, 

Cl = 50pF, 

R1 = 5000, 
Cl = 5OpF, 

PARAMETER 
FROM TO 

R2 = 5000, 
R1 = 5000, 

UNIT 
(INPUT) (OUTPUn 

TA = 25°C 
R2 = SOOO, 

'64BCT2S245 TA - - 40"C to 85°C TA - O"C to 70"C 

MIN TVP MAX MIN MAX MIN MAX 

tPlH 1.2 3.3 5.1 1.2 5.7 1.2 5.7 

tPHl 
A B 

1.9 4.3 6.7 1.9 7.3 1.9 7.2 
ns 

tplH 1.2 3.3 4.8 1.2 5.5 1.2 5.5 

tPHl 
B A 

2.1 4 5.6 2.1 6.3 2.1 6.2 
ns 

tPZH 13 
3.7 6.3 8.4 3.7 9.7 3.7 9.8 

tPZl 
A 

4.5 7.4 9.2 4.5 10.6 4.5 10.3 
ns 

tPHZ G 
1.8 3.7 5.5 1.8 6.2 1.8 6.2 

tPLl 
A 

3.3 5.1 7.2 3.3 8.8 3.3 8.3 
ns 

tPZH G 
3.4 5.7 7.9 3.4 8.9 3.4 8.9 

tpZl 
B 

4.3 6.6 8.7 4.3 9.9 4.3 9.7 
ns 

tPHZ G 
2.7 4.5 6.3 2.7 6.9 2.7 6.9 

tPLl 
B 

1.7 4.5 6.8 1.7 7.7 1.7 7.5 
ns 

.. .. .. 
NOTE 2: For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions . 
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MECHANICAL DATA 

ORDERING INSTRUCTIONS 

Electrical characteristics presented in this data book, unless otherwise noted, apply for the circuit type(s) listed 
in the page heading regardless of package. The availability of a circuit function in a particular package is 
denoted by an alphabetical reference above the pin-connection diagram(s). These alphabetical references refer 
to mechanical outline drawings shown in this section. 

Factory orders for circuits described in this catalog should include a four-part type number as explained in the 
following example. 

EXAMPLE: 
1 

1. prefix----------------~/ 
Blank = (Standard product) 

SNJ = JEDEC Publication 101, Class B 
JANB = MIL-M-38510 Qualified 

2. Unique Circuit Description -------------~ 

Must contain 9 or 10 characters 
(From individual data sheet) 

74AC11000 
2 

3. Package __________________________________________ -J 

Must contain one or two letters 
D, DL, DW ("Small Outline" Packages) 
FK (Leadless Ceramic Chip Carrier) 
J, JT, N, NT 
WD 

4. Tape and Reel Packaging----------------J 

Must be designated by the letter R and valid for 
surface mount packages only. 
All orders for tape and reel must be for whole 
reels. 

TEXAS .. 
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MECHANICAL DATA 

0008,0014 and 0016 plastic "small outline" packages 

Each of these "small outline" packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. The compound will withstand soldering temperature with no deformation, and 
circuit performance will remain stable when operated in high-humidity conditions. Leads require no 
additional cleaning or processing when used in soldered assembly. 

DOOe. D014. _ 0018 
C18-pln ptlCkag8 uaed for illustration I 

f 
6.20 10.2441 r-
'i.iii1D.i2ii I 

4.00 10.157) 
'3.i1'"iQ.i5Oi 

*--~~:;:;:::;:;;:::;::;::;~ 

1.75 10.1169) .-. i .,. NOM 
~ 4 PLACES 

! *-- I] 

0.264 10.010) T 
0.102 10.0041 -J~~ 

0.36 10.014) 
0.79 10.031: ... j4-
iI.i8ii.iii'ii ~ PIN SPACING 

1.27 10.060) 
ISeeN ... A) 

~ DIM 

A MIN 

A MAX 

8 14 

4.80 8.65 
(0.1891 (0.3371 

5.00 6.74 
(0.1971 (0.3441 

1.1210.044) 

o:&1iii:ii2oi 

16 

9.80 
(0.3861 
10.00 

(0.3941 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Leads are within 0,125 (0.005) radius of true position at maximum material dimension. 
B. Lead tips to be planar within ± 0,051 (0.002). 
C. Body dimensions do not include mold flash or protrusion. 
D. Mold protrusion shall not exceed 0,15 (0.006). 
E. Interlead flash shall be controlled by TI Statistical Process Control (Additional Information is available through TI field offices). 

TEXAS ." 
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MECHANICAL DATA 

D8020 and D8024 plastic "small outline" packages 

Each of these "small outline" packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. The compound will withstand soldering temperature with no deformation, and 
circuit performance characteristics will remain stable when operated in high-humidity conditions. Leads 
require no additional cleaning or processing when used in soldered assembly. 

DB020 and DB024 
(24-pln package used for illustration) 

J+------A -----~ 

2'OO(0~1,-79)_M_AX_' ~l;in;~~~ 
0,05 (0.002) MIN J j L 0,31 (0.0122) 

0,29 (0.0114) 

0,20 (0.008) ( ) 

'.";;~~\ =====~JJj~ 

1:.1- 0,65 (0.255) NOM 

~ DIM 

AMIN 

A MAX 

BMAX 

20 

6,90 

(0.272) 

7,50 

(0.295) 

0,83 

(0.033) 

24 

7,90 

(O.3tl) 

8,50 

(0.335) 

0,68 

(0.027) 

0,95 (0.037) 

0,55 (0.022) 

ALL UNEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Body dimensions do not include mold flash or protrusion. 
B. Mold protrusion does not exceed 0.15 (0.006). 
C. Interlead flash is controlled by TI statistical process control (additional information available through TI field office). 
D. Lead tips are planar within ± 0,05 (0.002). 
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MECHANICAL DATA 

DL028 plastic "small outline" package 

This "small outline" package consists of a circuit mounted on a lead frame and encapsulated within a 
plastic compound. The compound will withstand soldering temperature with no deformation, and circuit 
performance characteristics will remain stable when operated in high-humidity conditions. Leads require 
no additional cleaning or processing when used in soldered assembly. 

DL02B 

9,BS (0.380) 
9,40 (0.370) 

10,67 .420) L 
10,03 (0.395) 

7,59 ( .299) 

7,39 (0.291) 

L~:;::;::;::;::;lt;:;:;::;::;:~ 

:::-,i .... :!ss_OB_: -r-_IOJLrU.rl..JOLS .... ti ." ·r;~~------'l \1, 
0,41 (0.016) J j L ::;r- \ 7° [J 

\ \.-- 2 PLACES 
0,20 (o.oOB) 0,20 (o.oOB) NOM 

1,02 (0.040) 
0,74 (0.029) 0,51 (0.020) 
O,4B (0.019) 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Body dimensions do not include mold flash or protrusion. 
B. Mold protrusion does not exceed 0,15 (0.006). 
C. Intertead flash is controlled by TI statistical process control (addHionai information available through TI field office). 
D. Lead tips are planar within ± 0,05 (0.002). 
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MECHANICAL DATA 

DL048 and DL056 plastic "small outline" packages 

Each of these "small outline" packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. The compound will withstand soldering temperature with no deformation, and 
circuit performance characteristics will remain stable when operated in high-humidity conditions. Leads 
require no additional cleaning or processing when used in soldered assembly. 

DL048 and DL056 
(48-pln packaga used for illustration) 

+ 
2,74 (0.108) 
2,44 (0.098) 

* 0,41 (0.016) J 
0,20 (0.008) 

0,74 (0.029) 

0,48 (0.019) 

1+----- A ----~ 

I I 
--toi i+ I 
~ 0,635 (0.025) NOM 

~i: ~:---7" --'1]1 (1, 
\ ~i\.-- 2PLACES 

1,02 (0.040) 

0,51 (0.020) 

All LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Body dimensions do not include mold flash or protrusion. 
B. End protrusion shall not exceed 0,15 (0.006). 
C. Interlead flash shall be ccntrolled by TI Statistical Process Control (Additional information is available through TI field 

offices). 
D. Lead tips to be planar within ± 0,05 (0.002). 
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MECHANICAL DATA 

DW020, DW024, and DW028 plastic "small outline" packages 

Each of these "small outline" packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. The compound will withstand soldering temperature with no deformation, and 
circuit performance will remain stable when operated in high-humidity conditions. Leads require no 
additional cleaning or processing when used in soldered assembly. 

DW020 
DW024 
DW028 
120-pin pac~ used for Ulustretlon) 

9,0 (0.3&41 

0.810.020) x 45° NOM L
h 

___ ... _ 'G.338_'_....., 

~~~~~ 

~ DIM 
18 20 

A MIN 
10.16 12.70 

10.400) 10.500) 

A MAX 
10.41 12.96 

10.410) 10.510) 

T~-=====t;i 
L 

~ r 40 :t40 
0,30 10.0121 

\ 0-·'-
\rZPI.ACEI 

~ 

244 28 

16.24 17.78 

10.600) 10.700) 
15,49 18,03 

10.610) 10.7101' 

P 
1.27 (0.0&01 

i.ii'ii.iiii 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Leads are within 0,125 (0.005) radius of lrue position at maximum material dimension. 
B. Lead tips to be planar wHhin ±O,051 (0.002). 
C. Body dimensions do not include mold flash or protrusion. 
D. Mold protrusion shall not exceed 0,15 (0.006). 
E. Interlead flash shall be controlled by TI Statistical Process Control (Additional information is available through TI field offices). 
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MECHANICAL DATA 

FK020 and FK028 ceramic chip carrier packages 

Each of these hermetically sealed chip carrier packages has a three-layer ceramic base with a metal lid 
and braze seal. The packages are intended for surface mounting on solder lands on 1,27 (O.050-inch) 
centers. Terminals require no additional cleaning or processing when used in soldered assembly. 

FK package terminal assignments conform to JEDEC Standards 1 and 2. 

fK020 ""d FK028 
(28-tarmlnal pack_ shown) 

18 17 16 CERAMIC CHIP CARRIERS 

JEDEC NO. OF A 
OUTLINE TERMINALS MIN MAX DESIGNATION' 

MSOO4CB 20 
8,69 9.09 

(0.3421 (0.3681 

MS004CC 28 
11,23 11,63 

(0.4421 (0.4681 

8 
MIN MAX 

7,80 9,09 
(0.3071 (0.3681 
10,31 11,63 

(0.4061 (0.4581 

*AII dimensions and notes for the specified JEDEC outline apply. 

" " 28 

~I 2.03 (0.080) 1----+ 1.63 (0.084) 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 
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MECHANICAL DATA 

J014 ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, .ceramic cap, and a lead frame. 
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows 
on 7,62 (0.300) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Tin-plated ("bright-dipped") leads require no additional 
cleaning or processing when used in soldered assembly. 

J014 

19.94 (0.7861 
19,18(0,7551 

@@@@@@® 

O'63(O'025IRNOMi: : : : : : : I 
7,87 (0,3101 

1-_-IH7",'1",1*,(0.~Jao~,3r(0.2901 0 (2) CD 0 0@0 
6,22 (0.2451 

0,51 (0;201 MINI ~ -1,78 (0.0701 MAX 14 PLACES 1,27 ~ ~ 

(0,0601 NOM r;;;~~;;;;;;;;;;;l~ GLASS 
5,08 (0.2001 let g M H J..1)J SEALANT 

~ ~ ~-SEATING PLANE 8MAX -)1 
14PLACES)1o*- -~~ 

0,36 (0.0141 3,30 (0.1301 . 
020 (0 0081 MIN 2,54 (0.1001 
1;' PLACES 1,78 (0.0701 PIN SPACING 2,54 10.1001 T.P. 

4 PLACES ISee Note AI 

~:: :~:~~:: l' PLACES 
IS .. Not •• B & CI 

Falls Within JEDEC TO-116 and EIA MO-001AA Dimensions 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTE A; Each pin centerline is located within 0,25 (0.010) of its true 10ngHudinai posHion. 
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MECHANICAL DATA 

J016 ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and a lead frame. 
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows 
on 7,62 (0.300) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Tin-plated ("bright-dipped") leads require no additional 
cleaning or processing when used in soldered assembly. 

J016 

1---+ 7.87 10.3101 
7.37 10.2901 

1---00II1- ~;~ :~:~::. 

-1 t 1.2710.0501 NOM 

£.S! \_,.,nm 
90· 

16 PLACES \l 0,3610.014) 

-001 ...... 0.2010.0081 
16 PLACES 

I_ 19.9410.7851 -I 
19.1810.7551 

~-"-{~~~~~~J 
(DCV00CV®0@ 

---l .'.7810.0701 MAX 16 PLACES 

5.08 ~.2001 -L I~t ADD ~ SE';.~~T 
tM;:,s1 10.0201f III~ -II t ~ 1 11 0.8910.0271 MIN 

MIN III lUi l U 12 PLACES 

3.3010.1301 ,J ~ t~ MIN l ~ 
16 PLACES 

0,305 10.012) MIN I (s .. Not •• Band C) 
4 PLACES t'j 

PIN SPACING 2.5410.1001 T.P. ~.~ :~::'~: 4 PLACES 
(See Note AI ' 

• For memories of 64 bits and uP. a f.", MSI/LSI products in Series 54174 and Series 54S174S that .re 
derived from memory circuit bars. and complex HCMOS parts, this maximu~ is 7,62 (0.300), All other 
dimensions apply without modification. 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTE A: Each pin centerline is located within 0.25 (0.010) of its true longitudinal position. 
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MECHANICAL DATA 

J020 ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and a lead frame. 
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows 
on 7,62 (0.300) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Tin-plated ("bright-tlipped") leads require no additional 
cleaning or processing when used in soldered assembly. 

J020 

24.76(0.9751 

'i.S'i~~ 
-, 1.27 (0.0501 NOM 

~ ~;:~~~~~;:;;~;;~~ GLA~ , SEALANT 

~ _S~t!~~G -3.-30-~,"'ONI-30-I-':f----'- 1~1-It-t11-1i1- ~::~!~~~ MIN 

20 PLACES -r------y 
II 0.36 (0.0141 • 

-oo\~O,20 (0.0081 I 
20 PLACES 

~~(0.0231 
, 10.0161 

20 PLACES 

IS .. Nates a • C) 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTE A: Each pin centerline is located wHhin 0,25 (0.010) of its true longitudinal position, 

TEXAS ." 
INSTRUMENlS 

13-12 POST OFFICE BOX 855303 • DALLAS. TEXAS 75266 



MECHANICAL DATA 

JT024 and JT028 ceramic dual-in-line packages 

Each of these hermetically sealed dual-in-line packages consists of a ceramic base, ceramic cap, and a 
lead frame. Hermetic sealing is accomplished with glass. The package is intended for insertion in 
mounting-hole rows on 7,62 (0.300) centers. Once the pins are compressed and inserted, sufficient 
tension is provided to secure the package in the board during soldering. Tin-plated ("bright-dipped") pins 
require no additional cleaning or processing when used in soldered assembly. 

JT024 and JT028 
A 

(24-pIn package uaad for IIIustratIonI 

@@@>®®®®®®®®® 

~"-'i:::::::::::1 7,6210.300) r," --- 0@@0<!X!l<OOl@®@I@ 
0.3810.0151 

O,1i"iii]3iij24PLACES 
GLASS 

.... ~ .... , 1 ~ U SEALANT 

Mt" 1-1 U P J.~~3C-- f -t h"-
SEATING I t 
PLANE .f r-o~f:t:~~:IN 

24 PLACES 

.... , ... ,.,---\\-- 3.3·J~N'30' U 
DlOlJJiili, 

~~::::::=~ 
24 PLACES 

24 PLACES PIN SPACING 2.&410.100) T.P. 
2,54 (0.1001 MAX (Sell Note AI 

4 PLACES 

~ DIM 
24 28 

A MIN 
31.&0 36.58 

(1.2401 (1.4401 

A MAX 
32.51 37.08 

11.2801 (1.4801 

BMIN 
6.22 7.24 

(0.2451 10.2861 

BMAX 
7.62 7.39 

10.3001 10.291) 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTE A: Each pin centerline is located w~hin 0.25 (0.010) of its true longitudinal position. 
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MECHANICAL DATA 

NO 14 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an 
electrically nonconductive plastic compound. The compound will withstand soldering temperature with no 
deformation, and circuit performance will remain stable when operated in high-humidity conditions. The 
package is intended for insertion in mounting-hole rows on 7,62 (0.300) centers. Once the leads are 
compressed and inserted, sufficient tension is provided to secure the package in the board during 
soldering. Leads require no additional cleaning or processing when used in soldered assembly. 

N014 

'i. 7.62. 0.25 
14---'*'(0.3011> 0.0101 

6.35:t 0,25 
(0.250. 0.0101 

+ 0.51 (0.0201 

5,08 (0.2001 MAX ~H--h-nr-r-"""T"'1rr-rr-M 

SEATING PLANE---L-.---r--~"'" 

gu·gl~i ;J. • 

0.84 (0.0331 MIN 
14 PLACES 

14 PLACES 
j&ee Not .. B and CI 2,03t 0,51 

(0.080 • 0.0201 
4 PLACES 

(Se. Notes B and CI 

Falls Within JEDEC TO-116 and EIA MO-OOl AA Dimensions 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
B. This dimension does not apply for solder-dipped leads. 
C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above 

seating plane. . 

TEXAS ." 
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MECHANICAL DATA 

N016 plastic dual-in-line package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an 
electrically nonconductive plastic compound. The compound will withstand soldering temperature with no 
deformation, and circuit performance characteristics will remain stable when operated in high-humidity 
conditions. The package is intended for insertion in mounting-hole rows on 7,62 (0.300) centers. Once the 
leads are compressed and inserted, sufficient tension is provided to secure the package in the board 
during soldering. Leads require no additional cleaning or processing when used in soldered assembly. 

Il1016 

te-----.!h(o~a:! ~::;OJ 
6.35' 0.25 

(0.250' 0.0101 

2.0 (0.0801 NOM 

(s •• Notes Band CI 

Parts may be supplied in accordance 
with the alternate side view at the 
option of TI plants located in Europe. 
In this case, the overall length of the 
package is 22.1 10.810) max. 

2.4 (0.0931 R NOM 

2,810.1 10) NOMI~~iTn:::;:;nT::;iTTi~ 

0.84 (0.0331 MIN 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Each pin centerline is located within 0.25 (0.010) of its true longitudinal position. 
B. This dimension does not apply for solder-dipped leads. 
C. When solder-dipped leads are specHied, dipped area of the lead extends from the lead tip to at least 0.51 (0.020) above 

seating plane. 
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MECHANICAL DATA 

N020 plastic dual-ln-Iine package 

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an 
electrically nonconductive plastic compound. The compound will withstand soldering temperature with no 
deformation, and circuit performance characteristics will remain stable when operated in high-humidity 
conditions. The package is intended for insertion in mounting-hole rows on 7,62 (0.300) centers. Once the 
leads are compressed and inserted, sufficient tension is provided to secure the package in the board 
during soldering. Leads require no additional cleaning or processing when used in soldered assembly. 

N020 

7,62t0,25 
(0.300:1:0.0101 

1o-_-o+!-',11 (0.2801 
~ 

(See Notes B Ind CI 

~ JL ~ r-- 1.02 (0.0401 
4 PLACES 

VIEWA 
Parts may be supplied in accordance 
with the alternate side view at the 
option of TI. European-rnanufactured 
partS may h..,. pin 1 n shown in 
.,_ A. Alt,rnete-side-view parts 
manufactUred outside of the USA 
mlY have I maximum PKkage length 
of 26.7 C1.0601. 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

13-16 

B. This dimension does not apply for solder·dipped leads. 
C. When solder·dipped leads are s~fled, dipped area of !he lead extends from the lead tip to at least 0,51 (0.020) above 

seating plane. 
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MECHANICAL DATA 

NT024 and NT028 plastic dual-in-line packages 

Each of these packages consists of a circuit mounted on a lead frame and encapsulated within an 
electrically nonconductive plastic compound. The compound will withstand soldering temperature with no 
deformation, and circuit performance characteristics will remain stable when operated in high-humidity 
conditions. The package is intended for insertion in mounting-hole rows on 7,62 (0.300) centers. Once the 
leads are compressed and inserted, sufficient tension is provided to secure the package in the board 
during soldering. Leads require no additional cleaning or processing when used in soldered assembly. 

NOTE: For all except 24-pin and 28-pin packages, the letter N is used by itse~ since the 24-pin and 28-pin packages may be available in more 
than one row-spacing. For the 24-pin and 28-pin packages, the 7.62 (0.300) version Is deSignated NT; the 15,24 (0.600) version is 
deSignated NW. If no second letter or row-spacing is specified, the package is assumed to have 15,24 (0.600) row-spacing. 

NT024 
NT028 
C24-pln pack_ used for fRustratlon1 

t-------01--- • 

Io-----.I.!--c 

~--------------A----__________ ~ 

1M .'=:L2•0 10.0801 NOM ~_---lE_--'U-- • 

,"". 
l~~~.s 

-:L0.25 10.0'01 NOM .,OIlt.2001 t~i 
T .J '--','410 .... 1 MIN 

, I 24PlACES 

-SEATING PLANE'--i--------T-M!AX ]-

J\....- .,3610 .• "1 -t---- -- ~ ~' , ...J L 0,53310.0211 -, r 0,25 10.010) 4,06 (0.1801 -, r--- 0,381 10.015) 
24 PLACES 3,17 (0.1251 24 PlACES 

lSee Note. I ..,d C) Is.. Nota. 8 aid CI 
F PIN SPACING 2,64 (0.1001 T.P. 

{See Note A) 

~~ A C D E F G 

MIN 
8 

RNOM MIN MIN MAX MIN MAX DESIGNATIO MAX MAX 

28.6 31.8 7.62 ± 0,25 7,1 2,4 0.38 0.71 2,16 1,14 1,78 
NT024 

(1.1251 (1.2501 (0.300 ± O.D1ClI (0.2801 (0.0931 (0.0151 (0.0281 (0.0851 (0.0451 (0.0701 

34.0 37.1 7,88 ± 0,25 7,1 ",02 0,51 0,51 2,03 1,02 1,78 
NT028 

(1.3381 (1.4621 (0.310 ± 0.010) (0.280) (0.040) (0.020) (0.020) (0.080) (0.040) (0.070) 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Each pin centertine is located wHhin 0,25 (0.010) of its true 10ngHudinai position. 
B. This dimension does not apply for so(der-dipped leads. 
C. When solder-dipped leads are spacified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above 

seating plane. 
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MECHANICAL DATA 

WD048 and WD056 ceramic flat packagest 

These hermetically sealed flat packages consist of an electrically nonconductive ceramic base and cap 
and a lead frame. Hermetic sealing is accomplished with glass. Leads require no additional cleaning or 
processing when used in soldered assembly. 

t These packages are under development 

WD048 and WD056 
(48-pln package used for illustration) r 3O,5(1.200)NOM -, 

9,75 (0.384) 

-+j 9,55 (0.376) j4-
1 ~ 48 

0,64 (0.025) NOM "L 

r 
24 25 

.. 

J , 
0,254 (0.010) NOM 

A 

1 
~~€I §§J=I ======{ 

2,18 (0.086) MAX .1 0,127 (0.005) NOM 

~s DIM 48 5& 

A MIN 
15,60 18,11 

(0.814) (0.713) 

A MAX 
15,90 18,47 

(0.6261 (0.727) 

ALL UNEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 
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TI North 
American Sales 
Offices 
ALABAMA: Huntsville: (205) 837·7530 
ARIZONA: Phoenix: (602) 995·1007 
Tucson: (602) 292-2640 
CALIFORNIA: Irvine: (714) 660-1200 
Roseville: (916) 786-9208 
San Diego: (619) 278-9601 
Santa Clara: (408) 980-9000 
Woodland Hills: (818) 704-8100 
COLORADO: Aurora: (303) 368-8000 
CONNECTICUT: Wallingford: (203) 269-0074 
FLORIDA: Altamonte Springs: (407) 260-2116 
Fort lauderdale: (305) 973-8502 
Tampa: (813) 885-7411 
GEORGIA: Norcross: (404) 662-7900 
ILLINOIS: Arlington Heights: (708) 640-3000 
INDIANA: Carmel: (317j 573-6400 
Fort Wayne: (219) 482-3311 
IOWA: Cedar Rapids: (319) 395-9550 
KANSAS: Overland Park: (913) 451-4511 
MARYLAND: Columbia: (301) 964-2003 
MASSACHUSETTS: Waltham: (617) 895-9100 
MICHIGAN: Farmington Hills: (313) 553-1500 
Grand Rapids: (616) 957-4202 
MINNESOTA: Eden Prairie: (612) 828-9300 
MISSOURI: St. Louis: (314) 994-2100 
NEW JERSEY: Iselin: (201) 750-1050 
NEW MEXICO: Albuquerque: (505) 291-0495 
NEW YORK: East Syracuse: (315) 463-9291 
Fishkill: (914) 897-2900 
Melville: (516) 454-6600 
Pittsford: (716) 385-6770 
NORTH CAROLINA: Charlotte: (704) 527-0930 
Raleigh: (919) 876-2725 
OHIO: Beachwood: (216) 464-6100 
Beavercreek: (513) 427-6200 
OREGON: Beaverton: (503) 643-6758 
PENNSYLVANIA: Blue Bell: (215) 825-9500 
PUERTO RICO: Halo Rey: (809) 753-8700 
TENNESSEE: Johnson City: (615) 461-2192 
TEXAS: Austin: (512) 250-7655 
Dallas: (214) 917-1264 
Houston: (713) 778-6592 
UTAH: Salt Lake City: (801) 466-8973 
WASHINGTON: Redmond: (206) 881-3080 
WISCONSIN: Waukesha: (414) 798-1001 
CANADA: Nepean: (613) 726-1970 
Richmond Hill: (416) 884-9181 
St. Laurent: (514) 335-8392 

TI Regional 
Technology 
Centers 
CALIFORNIA: Irvine: (714) 660-8140 
Santa Clara: (408) 748-2220 
GEORGIA: Norcross: (404) 662-7950 
ILLINOIS: Arlington Heights: (708) 640-2909 
INDIANA: Indianapolis: (317) 573-6400 
MASSACHUSETTS: Waltham: (617) 895-9196 
MEXICO: Mexico City: 491-70834 
MINNESOTA: Minneapolis: ·(612) 828-9300 
TEXAS: Dallas: (214) 917-3881 
CANADA: Nepean: (613) 726-1970 

Customer 
Response Center 
TOLL FREE: (800) 336-5236 
OUTSIOE USA: (214) 995-6611 

(8:00 a.m. - 5:00 p.m. CST) 

TI Authorized 
North American 
Distributors 
Alliance Electronics, Inc. (military product only) 
Almac Electronics 
Arrow/Kierulff Electronics Group 
Arrow (Canada) 
Future Electronics {Canada) 
GRS Electronics Co .. Inc 
HaJl-Mark Electronics 
Lex ElectroniCs 
Marshall Industries 
Newark Electronics 
Wyle Laboratories 
Zeus Components 
Rochester Electronics, Inc. (obsolete product 
only (508) 462-9332) 

TI Distributors 
ALABAMA: ArrowlKierulff (205) 837-6955; 
Hall-Marl< (205) 837-8700; Marshall (205) 
881-9235; Lex (205) 895-0480 
ARIZONA: Arrow/Kierulff (602) 437-0750: 
Hall-Mark (602) 437-1200; Marshall (602) 
496-0290; Lex (602) 431-0030; Wyle (602) 
437-2088 
CALIFORNIA: Los Angeles/Orange County: 
Arrow/Kierulff (818) 701-7500, (714) 838-5422; 
Hall-Mark (818) 773-4500, (714) 727-6000; 
Marshall (818) 407-4100, (714) 458-5301; Lex 
(818) 880-9686, (714) 863-0200; Wyle (818) 
880-9000. (714) 863-9953; Zeus (714) 921-9000, 
(818) 889-3838; 
Sacramento: Hall-Mark (916) 624-9781; 
Marshall (916) 635-9700; Lex (916) 364-0230; 
Wyle (916) 638-5282; 
San Diego: Arrow/Kierulff (619) 565-4800: 
Hall-Mark (619) 268-1201; Marshall (619) 
578-9600; Lex (619) 495-0015; Wyle (619) 
565-9171; Zeus (619) 277-9681; 
San Francisco Bay Area: Arrow/Kierulff (408) 
745-6600; Hall-Mark (408) 432-4000; Marshall 
(408) 942-4600; Lex (408) 432-7171; Wyle (408) 
727-2500; Zeus (408) 629-4789. 
COLORADO: Arrow/Kierulff (303) 790-4444; 
Hall-Mark. (303) 790-1662; Marshall (303) 
451-8383; Lex (303) 799-0258: Wyle (303) 
457-9953 
CONNECTICUT: ArrowiKierulff (203) 265-7741; 
Hall-Mark (203) 271-2844; Marshall (203) 
265-3822; Lex (203) 264-4700. 
FLORIDA: Fort Lauderdale: Arrow/Kierulff 
(305) 429-8200; Hall-Mark (305) 971-9280; 
Marshall (305) 977-4880; Lex (305) 977-7511: 
Orlando: Arrow/Kierulff (407) 333-9300; 
Hall-Mark (407) 830-5855: Marshall (407) 
767-8585; Lex (407) 331-7555; Zeus (407) 
365-3000; 
Tampa: Hall-Mark (813) 541-7440; Marshall 
(813) 573-1399; Lex (813) 541-5100. 
GEORGIA: Arrow/Kierulff (404) 497-1300; 
Hall-Mark (404) 623-4400; Marshall (404) 
923-5750; Lex (404) 449-9170 
ILLINOIS: Arrow/Kierulff (708) 250-0500; 
Hall-Mark (708) 860-3800; Marshall (708) 
490-0155; Newark (312)784-5100; Lex (70B) 
330-2888 
INDIANA: Arrow/Kierulff (317) 299-2071. 
Hall-Mark (317) 872-8875; Marshal( (317) 
297-0483: Lex (317) 843-1050 
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IOWA: Arrow/Kierulff (319) 395-7230; lex (319) 
373-1417 
KANSAS: Arrow/Kierulff (913) 541·9542; 
Hall-Mark (913) 888-4747: Marshall (913) 
492-3121; Lex (913) 492-2922 
MARYLAND: Arrow/Kierulfi (301) 995-6002; 
Hall-Mark (301) 988-9800; Marshall (301) 
622-1118: Lex (301) 596-7800; Zeus (301) 
997-1118 
MASSACHUSETTS: Arrow/Kierulff (508) 
658-0900: Hall-Mark (617) 667-0902: Marshal! 
(508) 658-0810; Lex (508) 694-9100; Wyle (617) 
272-7300; Zeus (617) 863-8800 
MICHIGAN: Detroit: Arrow/Kierulff (313) 
462-2290: Hall-Mark (313) 462-1205; Marshall 
(313) 525-5850; Newark (313) 967-0600: Lex 
(313) 525-8100; 
Grand Rapids: Arrow/Klerulff (616) 243-0912 
MINNESOTA: Arrow/Kierulff (612) 830-1800: 
Hall-Mark (612) 941-260D; Marshall (612) 
559-2211; Lex (612) 941-5280. 
MISSOURI: Arrow/Kierulff (314) 567-6888; 
Hall-Mark (314) 291-5350; Marshall (314) 
291-4650; Lex (314) 739-0526 
NEW HAMPSHIRE: lex (603) 625-2250 
NEW JERSEY: Arrow/Kierulff (201) 538-0900. 
(609) 596-8000; GRS (609) 964-6560: Hall·Mark 
(201) 515-3000, (609) 235-1900; Marshall (201) 
882-0320, (609) 234-9100; Lex.(201) 227-7680, 
(609) 273-7900 
NEW MEXICO: Alliance (505) 292-3360 
NEW YORK: Long Island: Armw/Kierulff (516) 
231-1000; Hall-Mark (516) 737-0600; Marshall 
(516) 273-2424: Lex (516) 231-2500; Zeus (914) 
937-7400; 
Rochester: Arrow/Kierulff (716) 427-0300; 
Hall-Mark (716) 425-3300; Marshall (716) 
235-7620; Lex (716) 424-2222; 
Syracuse: Marshall (607) 798-1611. 
NORTH CAROLINA: Arrow/Kierulff (919) 
876-3132; (919) 725-8711: Hall-Mark (919) 
872-0712: Marshall (919) 878-9882: Lex (919) 
876-0000 
OHIO: Cleveland: Arrow/Kierulff (216) 
248-3990: Hall-Mark (216) 349-4632: Marshall 
(216) 248-1788; Lex (216) 464-2970; 
Columbus: Hall·Mark (614) 888-3313; 
Dayton: Arrow/Kierulff (513) 435-5563; Marshall 
(513) 898-4480: Lex (513) 439-1800; Zeus (513) 
293-6162. 
OKLAHOMA: Arrow/Kierulff (918) 252-7537; 
Hall-Mark (918) 254-6110; Lex (918) 622-8000. 
OREGON: Almac (503) 629-8090; Arrow/Kieru!ff 
(503) 645-6456; Marshall (503) 644-5050: Wyle 
(503) 643-7900. 
PENNSYLVANIA: Arrow/Kierulff (215) 928-1800; 
GRS (215) 922-7037; Marshall (412) 788-0441; 
Lex (412) 963-6804 
TEXAS; Austin: Arrow/Kierulff (512) 835-4180; 
Hall-Mark (512) 258-8848; Lex (512) 339-0088; 
Wyle (512) 345-8853; 
Dallas: Arrow/Kierulff (214) 380-6464; Hall-Mark 
(214) 553-4300: Marshall (214) 233-5200; Lex 
(214) 247-6300; Wyle (214) 235-9953; Zeus 
(214) 783-7010; 
Houston: Arrow/Kierulfl (713) 530-4700; 
Hall-Mark (713) 781-6100: Marshall (713) 
895-9200; Lex (713) 784-3600; Wyle (713) 
879-9953 
UTAH: Arrow/Kierufff (801) 973-6913; Marshall 
(801) 485-1551; Wyle (801) 974-9953. 
WASHINGTON: Almac (206) 643-9992, (509) 
924-9500; Arrow/Kierulff (206) 643-4800: 
Marshall (206) 486-5747: Wyle (206) 881-1150. 
WISCONSIN: Arrow/Kierulff (414) 792-0150; 
Hall-Mark (414) 797-7844; Marshall (414) 
797-8400: Lex (414) 784-9451 
CANADA: Calgary: Future (403) 235-5325: 
Edmonton: Future (403) 438-2858; 
Montreal: Arrow Canada (514) 735-5511: Future 
(514) 694-7710; Marsha!! (514) 694-8142; 
Ottawa: Arrow Canada (613) 226-6903; Future 
(613) 820-8313; Quebec City: Arrow Canada 
(418) 87'-7500; 
Toronto: Arrow Canada (416) 670-7769; Future 
(416) 638-4771; Marshal! (416)458-8046; 
Vancouver: Arrow Canada (604) 291-2986; 
Future (604) 294-1166. 
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TI Worldwide 
Sales Offices 
ALABAMA: Huntsville: 4960 Corporate Drive. 
~3~~~3~~' Huntsville, AL 35805-6202, (205) 

ARIZONA: Phoenix: 8825 N. 23rd Avenue, 
Suite 100, Phoenix, AZ 8~21, (602) 995-1007; 
Tucson: 818 W. Miracle Mile, Suite 43, Tucson. 
AZ 85705, (602) 292-2640, 
CAUFORNIA: Irvine: 17891 Cartwright Dnve, 
hvine, CA92714, (714) 660-1200; Roseville: 1 
Sierra Gate Plaza, Suite 2558, Roseville, CA 
95678, (916) 786-92OB: San Diego: 5625 Ruffin 
Road, Suite 100, San Diego, CA92123, (619) 
278-9601; Santa Clara: 5353 Betsy Ross Drive, 
Santa Clara, CA 95054, (408) 980-9000: 
Woodland Hills: 21550 Oxnard Street. Suite 
700, Woodland Hills, CA 91367, (818) 704-8100. 
COLORADO: Aurora: 1400 S. Potomac Street. 
Suite 101, Aurora, CO 80012, (303) 368-8000. 
CONNECTICUT: Wallingford: 9 Barnes 
Industrial Park Road, Wallingford, CT 06492, 
(203) 269-0074, 
FLORIDA: Altamonte Springs: 370 S. North 
Lake Boulevard, Suite 1008, Altamonte Springs. 
FL 32701, (407) 260-2116: Fort Lauderdale: 
2950 N.W. 62nd Street. Suite 100, Fort 
Lauderdale, FL 33309, (305) 973-8502: Tampa: 
4803 George Road, Suite 390, Tampa, FL 
33634, (813) 885-7411, 
GEORGIA: Norcross: 5515 Spalding Drive, 
Norcross, GA 30092, (404) 662-7900. 
ILLINOIS: Artlngton Heights: 515 W, 
Algonquin, Arlington Heights, IL 60005, (708) 
640-3000, 
INDIANA: Carmel: 550 Congressional Drive, 
Suite 100, Carmel, IN 46032, (317) 573-6400: 
Fort Wayne: 118 E. Ludwig Road, Suite 102, 
Fort Wayne, IN 46825, (219) 482-3311. 
IOWA: Cedar Rapids: 373 Collins Road N.E., 
Suite 201, Cedar Rapids, IA52402, (319) 
395-9550, 
KANSAS: Overland Park: 7300 College 
Boulevard, Llghton Plaza, Suite 150, Overland 
Park, KS 66210, (913) 451-4511, 
MARYLAND: Columbia: 8815 Centre Pari< 
~r~~~e 100, Columbia, MD 21045. (301) 

MASSACHUSETTS: Waltham: 950 Winter 
~~r~~iM~iIe 2800, Waltham, MA02154, (617) 

MICHI«;lAN: Farmington Hills: 33737 W. 12 
Mile Road. Farmington Hills. MI 48018. (313) 
553-1500; Grand Rapids: 3075 Orchard Vista 
~~~4~~:' Grand Rapids, M149506. (616) 

MINNESOTA: Eden Prairie: 11000 W 781h 
~~r::~~ite 100. Eden Prairie, MN 55344. (612) 

MISSOURI: St. Louis: 11816 Borman Drive, 
51. Louis, MO 63146, (314) 994-2100, 

~~~e J1E~~~: I~:i~~:~ao~~,(~~r~st~o~·o. 
NEW MEXICO: Albuquerque: 1224 Parsons 
~~~.'64~5~" Albuquerque. NM 87112. (505) 

NEW YORK: East Syracuse: 6365 GoUamer 
Drive, East Syracuse, NY 13057, (315) 
463-9291; Fishkill: 300 Wastage Business 
Center. Suite 140. Fishkill. NY 12524, (914) 
697-2900; Melville: 1895 Walt Whitman Road, 
P,O, Box 2936, Melville, NY 11747, (516) 
4,54.6600; Pittsford: 2851 Clover Street. 
Pillsford, NY 14534, (716) 385-6770, 
NORTH CAROLtNA: Charlotte: 8 Wooolawn 
Green. Suite 100, Charlotte, NC 26217, (704) 
527-0930; Raleigh: 2809 Highwoods Boulevard, 
Suite 100, Rafeigh, NC 27625, (919) 876-2725, 
OHIO: Beachwood: 23775 Commerce Park 
Road, Beachwood, OH 44122, (216) 464-6100: 
Beavercreek: 4200 Colonel Glenn Highway, 
~~~~6~gg: Beavercreek. OH 45431. (513) 

OREGON: Beaverton: 6700 SW. 105th Street 
Suite 110, Beaverton. OR 97005. (503) 643-6758. 
PENNSYLVANIA: Blue Bell: 670 Sentry 
Parkway. Blue Bell. PA 19422, (215) 825-9500. 
PUERTO RICO: Hato Rey: 615 Merchantile 
r~) ~5u~~~~uite 505, Hato Rey. PR 00918, 

TENNESSEE: Johnson City: P.O. Drawer 
1255, Erwin Hwy" Johnson City. TN 37605. 
(615) 461-2192. 
TEXAS: Austin: 12501 Research Boulevard. 
Austin, TX 78759, (512) 250-7655: Dallas: 7839 
Churchill Way. Dallas, TX 75251, (214) 
917-1264; Houston: 9301 Southwest Freeway. 
Commerce Park. Suite 360. Houston. TX 77074. 
(713) 778-6592. 
UTAH: Salt Lake City: 1800 S. West Temple 
Street, Suite 201, Salt Lake City. UT 84115. 
(801) 466-8973. 
WASHINGTON: Redmond: 5010 148th Avenue 
N E .• Building B. Suite 107, Redmond. WA 
98052, (206) 881-3080. 
WISCONSIN: Waukesha: 20825 Swenson 
Drive, Suite 900, Waukesha WI 53186. (414) 
798-1001, 
CANADA:.Nepean: 301 Moodie Drive. Mallom 
Center. SUite 102, Nepean, Ontario. Canada 
K2H 9C4, (613) 726-1970: Richmond Hill: 280 
Centre Street East. Richmond Hill, Ontario. 
Canada L4C lB1. (416) 884-9181: St. Laurent: 
9460 Trans Canada Highway. St. Laurent, 
Quebec, Canada H4S 1A7, (514) 335-8392. 

~~~~~!1~1~~:~~~ 'c~~~7:"~~~y'e~:~os 
Aires. Argentina. 11748-3699. 
AUSTRALIA (& NEW ZEALAND): Texas 
Instruments Australia Ltd .. 6·10 Talavera Road, 
North Ryde (Sydney). New South Wales, 
Australia 2113, 2 887·1122: 5th Floor, 418 Street. 
Kilda Road, Melbourne, Victoria, Australia 3004, 
3267-4677; 171 Philip Highway. Elizabeth, South 
Australia 5112, 8 255·2066. 
AUSTRIA: Texas Ins1ruments GmbH., Hietzinger 
Kai 101-105, A-113O Wien, (0222) 9100-0. 
BELGIUM: SA Texas Instruments BelgIum 
N.V .• 11. Avenue Jules Bordetlaan 11. 1140 
Brussels, Belgium, (02) 242 30 80. 
BRAZIL: Texas Instruments Electronicos do 
Brasil Ltda., Rua Paes Leme. 524·7 Andar 
Pinheiros. 05424 Sao Paulo, Brazil. 0815-6166. 
DENMARK: Texas Instruments NS, 
Marielundvej 46E, 2730 Herlev. Denmark. (42) 
917400, ' 
FINLAND: Texas Ins1ruments OV. Ahertajantie 3. 
P.O. Box 81,02101 Espoo. Finland. (90) 
461-422. 
FRANCE: Texas Instruments France. 8-10 
Avenue Morane Saulnier-B.P. 67, 78141 Velizy 
ViUacoubiay Cedex. France. (1) 30 70 10 03. 
GERMANY: Texas Instruments Deutschland 
GmbH., Haggertystrasse 1. 8050 Freising-RFA, 
(08161) 80.() od. Nbst; Kurfurstendamm 195-196. 
1000 Berlin 15. (030) 8 82 7365: Dusseldorfer 
Slrosse 40, 6236 Eschbom 1, (06196) 80 70: Ill, 
Hagen 43/Kibbelstrasse 19, 4300 Essen 1, 
(0201) 24 25-0. Kirchhorster Strasse 2. 3000 
Hannover 51, (0511) 64 68-0: Maybachstrasse II. 
7302 Ostfitdem 2 (Nellingen). (0711) 34 03·0. 
HOLLAND: Texas Instruments Holland B.V., 
Hogehilweg 19. Postbus 12995, 1100'AZ 
Amsterdam-Zuidoost, Holland. (020) 5602911. 
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HONG KONG: Te'(as Instruments Hong Kong 
Ltd., 8th Roor, World Shipping Center. 7 Canton 
Road. Kowloon. Hong Kong, 7351223. 
IRELAND: Texas Instruments Ireland Ltd .. 7/8 
Harcourt Street. Dublin 2, Ireland, (01) 75 52 33. 
ITALY: Texas Instruments Italla S.p.A .. Centro 
Direzionale CoIleoni, Palazzo Persec-Vla 
Paracelso 12. 20041. Agrate Brianza (Mi). (039) 
63221: Via Casteno della Magliana. 38. 00148 
Rome. (06) 5222651; Via Amendola. 17.40100 
Bologna, (051) 554004, 
JAPAN: Texas Instruments Japan Ltd .. Aoyama 
Fuji Building 3-6-12 Kita-aoyama Minato-ku. 
Tokyo. Japan 107. 03-498-2111; MSShibaura 
Building 9F, 4-13-23 Shibaura. Minato·ku, Tokyo. 
Japan 108.03-769-8700: Nissho-iwai Building 
SF. 2-5-8 Imabashi. Chuou-ktl, Osaka, Japan 
5~1, 06-204-1881: Dai-ni Toyota Building 
Nlshi-kan 7F, 4-10-27 Mejeki, Nakamura-ku. 
Nagoya. Japan 450, 052-583-8691: Kanazawa 
Oyama-cho Daiichi Seime; Building 6F. 3-10 
Oyama-cha, I(anazawa. Ishikawa. Japan 920. 
0762-23·5471: Matsumoto Showa Building 6F. 
1-2-11 Fukashi. Matsumoto. ~agano, Japan 390. 
0263-33-1060; Daiichl OlympIC Tachikawa 
Building 6F. 1-25-12. Akebono·cho. Tachikawa. 
Tokyo, Japan 190, 0425-27-6760: Yokohama 
Nish~guchi KN Building 6F. 2-8-4 Kita-Salwai. 
Nish,-Ku, Yokohama. Kanagawa. Japan 220. 
045-322-6741: Nihon Seimei Kyoto Yasaka 
Building SF. 843-2. Higashi Shiokohjicho. 
Hlgashi·iru. Nishinotoh·jn. Shlokohjl-dori. 
Shimogyo-ku, Kyoto. Japan 600. 075-341-7713; 
Sumitomo Seimei Kumagaya Building 8F. 2-44 
Yayoi, Kumagaya. Saitama, Japan 360. 
0485-22-2440: 2597-1. Aza HanJdai, Oaza 
Yasaka. Kitsuki, Oita, Japan 873. 09786-3-3211. 
KOREA: Texas Instruments Korea LId .. 26th 
Floor, Trade Tower, 159, Samsung-Dong. 
Kangnam-ku Seoul. Korea, 2 551 2800. 
MEXICO: Texas Instruments de Mexico SA, 
Alfonso Reyes 115. Col. Hipodromo Condesa. 
Mexico. D.F .• Mexico 06120,5/525-3860. 
MIDDLE EAST: Texas Instruments, No. 13, 1st 
Floor Mannai Building, DiplomatiC Area, P.O. Box 
26335. Manama Bahrain. Arabian Gulf. 973 
274681, 
NORWAY: Texas Instruments Norge NS. PB 
106, Refstad (Sinsenveien 53), 0513 Oslo 5, 
Norway, (02) 155090, 
PEOPLE'S REPUBLIC OF CHINA: Texas 
Instruments China Inc .. Beijing Representative 
Office, 7 -~5 CITIC Building, 19 Jianguomenwai 
Dajle. BeIjing. China. 500-2255. Ext. 3750. 
PHILIPPINES: Texas Instruments Asia Ltd., 
Philippines Branch, 14th Floor, Ba-Lepanto 
Building. Paseo de Roxas, Makati, Metro Manila. 
Philippines, 2 817 6031. 
PORTUGAL: Texas Instruments Equipamento 
Electronico (Portugal) LOA.. 2650 Moreira Da 
Maia, 4470 Maia. Portugal (2) 948 1003. 
SINGAPORE (& INDIA, INOONESIA, 
MALAYSIA. THAILAND): Texas Instruments 
Singapore (PTE) ltd .. Asia Pacific Division,,101 
Thomson Road, #23·01, United Square. 
Singapore 1130,3508100. 
SPAIN: Texas Instruments Espana SA, 
clGobelas 43, etra de Ia Cotuna km 14. La 
Florida, 28023, Madrid, Spain, (1) 372 8051: 
clDiputacion. 279-3-5, 08007 Barcelona, Spain. 
(3) 317 9180, 
SWEDEN: Texas Instruments International Trade 
Corporation (Sveri9efiiialen), (visit address: 
lsafjordsgatan 7. Klsta). Box 30. $-164 93 Kista, 
Sweden, (OB) 752 58 00, 
SWITZERLAND: Texas Instruments Switzerland 
AG, Riedstrasse 6, CH-8953 Dietikon, 
Switzerland. (01) 740 22 20. 
TAIWAN: Texas Instruments Supply Company. 
Taiwan Branch, Room 003, 9th Floor. Bank 
Tower, 205 Tun Hwa N. Road. Taipei, Taiwan, 
Republic of China. 2 713 9311. 
UNrrED KINGDOM: Texas Instruments Ltd., 
Manton Lane, Bedford. England. MK41 7PA. 
(0234) 270 111. 
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