
~ 

i 
:I 
n 
CD 
Q. 

~ o 
en 

i -. n 
1993 

"TEXAS 
INSTRUMENTS 

Advanced CMOS I.ogic 

1993 Advanced System Logic Products 
====-==== 



~G=e=n=e=r=a=I=ln=f=o=rm==at=io=n==================~1IDI 
IfJ Standard Logic Devices 

~~~~~~~~IEI 
Wide bus ™ Devices 

~B=U=S=-=H=O=ld=D==ev=i=c=e=s==================~1IaI 
~c=r=o=s=s=b=a=r=S=W=it=c=h=D=e=v=i=c=e=s==============~1IDI 

Application Reports D 
~~~~~~~~III 

Mechanical Data 





Advanced CMOS Logic 
Data Book 

-!!1 TEXAS 
INSTRUMENTS 



IMPORTANT NOTICE 

Texas Instruments Incorporated (TI) reserves the right to make changes to its 
products or to discontinue any semiconductor product or service without notice, 
and advises its customers to obtain the latest version of relevant information to 
verify, before placing orders, that the information being relied on is current. 

TI warrants performance of its semiconductor products and related software to 
current specifications in accordance with TI's standard warranty. Testing and 
other quality control techniques are utilized to the extent TI deems necessary to 
support this warranty. Specific testing of all parameters of each device is not 
necessarily performed, except those mandated by government requirements. 

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

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

Copyright © 1993, Texas Instruments Incorporated 

Printed in the U.S.A. 



INTRODUCTION 

Benefits of the 1-micron EPICTM Advanced CMOS Logic (ACL) family (54!74AC/ACT11XXX) 
from Texas Instruments include: 

• Advanced bipolar propagation delays 

• 
• 

Low CMOS power consumption 

24-mA output drive 

• Significant reduction in output voltage noise 

Featuring both CMOS- (AC) and TTL- (ACT) compatible functions, the new devices enhance the 
performance of high-speed CMOS designs or reduce power requirements in advanced bipolar 
designs without sacrificing the advantages of either technology. 

EPIC ™ ACL ensures reliable system operation by reducing simultaneous switching noise, 
voltage noise generated when multiple outputs are switched. A function of package inductance 
and the rate of change in current (di/dt), switching noise is of greater concern for ACL than for 
bipolar designs because of the wider swings of CMOS transistors. 

Because the end-pin location of power and ground maximizes package inductance, 
conventionally-packaged ACL creates noise spikes that can lead to the loss of stored data, output 
glitching, and performance degradation. To ensure system reliability, the designer is forced to use 
noise-control techniques that detract from system performance, such as adding series resistors 
to device outputs. 

EPIC ™ ACL power and ground pins have been assigned to package center to reduce overall 
package inductance. Combined with a new circuit design technique called OEC ™ (output edge 
contrOl), which softens the edges of the output wave without compromising overall speed, 
center-pin packaging significantly reduces system-level noise. 

The TI EPIC ™ ACL family provides the following: 

• 

• 
• 

50% noise level reduction over end-pin ACL; 10% reduction over advanced bipolar 
devices . 

Flow-through architecture that simplifies design 

Lower design cost due to lower parts count (no space sacrificed to passive 
components) 

• A broad range of over 100 devices 

This data book presents pertinent technical information on available EPIC™ ACL devices. In 
addition, the General Information section contains a functional index of all EPIC ™ ACL devices. 

Further information on Tl's EPIC ™ ACL and other advanced bus-interface products is available 
from your nearest TI field sales office, local authorized distributor, or by calling the Advanced 
System Logic hotline at 1-214-997-5202. 

EPIC and OEC are trademarks of Texas Instruments Incorporated. 
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GLOSSARY 
SYMBOLS, TERMS, AND DEFINITIONS 

INTRODUCTION 

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

OPERATING CONDITIONS AND CHARACTERISTICS (IN SEQUENCE BY LETTER SYMBOLS) 

fmax 

ICC 

AICC 

ICEX 

II(hold) 

IOff 

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 Vee2 f + Icc Vee 

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

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

Supply current change 
The increase in supply current for each input that is at one of the specified TIL voltage levels rather than 
OVorVee· 

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

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

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

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

Input/output power-off leakage current 
The maximum leakage current int%ut of the inpuVoutput transistors when forcing the inpuVoutput to 
4.5 V and Vee = 0 V 

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

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

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

TEXAS ~ 
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GLOSSARY 
SYMBOLS, TERMS, AND DEFINITIONS 

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

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

tdls Disable time (of a 3-state or open-collector output) 
The propagation time between the specified reference points on the input and output voltage waveforms 
with the output changing from either of the defined active levels (high or low) to a high-impedance (off) 
state. 

NOTE: For 3-state outputs, lelis = tpHZ or tpLZ' Open-collector outputs will change only if they are low 
at the time of disabling so tdis = tpLH' 

ten Enable time (of a 3-state or open-collector output) 
The propagation time between the specified reference points on the input and output voltage waveforms 
with the output changing from a high-impedance (off) state to either of the defined active levels (high or 
low). 

NOTE: In the case of memories, this is the access time from an enable input (e.g., DE). For 3-state 
outputs, ten = tPZH or tpZL. Open-collector outputs will change only ifthey are responding to data 
that would cause the output to go low so, for them ten = tpHL' 

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

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

tpd Propagation delay time 
The time between the specified reference points on the input and output voltage waveforms with the 
output changing from one defined level (high or low) to the other defined level. (tpd = tpHL or tpLH) 

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

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

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

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

TEXAS ~ 
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GLOSSARY 
SYMBOLS, TERMS, AND DEFINITIONS 

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

tpZL Enable time (of a 3-state output) to low level 
The time interval between the specified reference points on the input and output voltage waveforms with 
the 3-state output changing from 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 within the less positive (more negative) of the two ranges of values used to represent 
the binary variables. 

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

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

VT _ Negatlve-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 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 high level (steady state) 

L 

t 
~ -
x 
z 
a ... h 

00 
00 

L...r 

Toggle 

low level (steady state) 

transition from low to high level 

transition from high to low level 

value/level or resulting value/level is routed to indicated destination 

value/level is re-entered 

irrelevant (any input. including transitions) 

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

the level of steady-state inputs A through H respectively 

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

complement of 00 or level of 0 before the indicated steady-state input 
conditions were established 

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

one low-level pulse 

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

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

If. in the input columns. a row contains H. L. and/or X together with t and/or ~. this means the output is valid whenever 
the input configuration is achieved but the transition(s) must occur following the achievement of the steady-state 
levels. If the output is shown as a level (H. L. Qo. or 00). it persists so long as the steady-state input levels and the 
levels that terminate indicated transitions are maintained. Unless otherwise indicated. input transitions in the opposite 
direction to those shown have no effect at the output. (If the output is shown as a pulse. J"L or L...r. the pulse follows 
the indicated input transition and persists for an interval dependent on the circuit.) 
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EXPLANATION OF FUNCTION TABLES 

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

FUNCTION TABLE 

INPUTS OUTPUTS 
MODE SERIAL PARALLEL 

CLEAR CLOCK QA QB Qc QD 
Sl so LEFT RIGHT A B C D 

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

H X X L X X X X X X OA OB Oc OD 
0 0 0 0 

H H H t x x a b c d a b c d 

H L H t X H H H H H H °A OB Oc 
n n n 

H L H t X L L L L L L °A Os Oc 
n n n 

H H L t H X X X X X OB Oc OD H 
n n n 

H H L t L X X X X X OB Oc OD L 
n n n 

H L L X X X X X X X OA Os Oc OD 
0 0 0 0 

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

The second line shows that so long as the clock input remains low (while clear is high). no other input has any effect 
and the outputs maintain the levels they assumed before the steady-state combination of clear high and clock low 
was established. Since on other lines ofthe table only the rising transition ofthe clock is shown to be active. the second 
line implicitly shows that no further change in the outputs will occur while the clock remains high or on the high-to-Iow 
transition of the clock. 

The third line of the table represents synchronous parallel loading of the register and says that if S1 and SO are both 
high then. without regard to the serial input. the data entered at A will be at output QA. data entered at B will be at 
0B. 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 0B. the previous levels of OB and 
Oc are now at Oc and 0D. 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 S1 is low and SO is high and the levels at 
inputs A through D have no effect. 

The sixth and seventh lines represent the loading of high- and low-level data. respectively. from the shift-left serial 
input and the shifting of previously entered data one bit; data previously at OB is now at 0A. the previous levels of 
Oc and OD 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 S1 is high and SO is low and the 
levels at inputs A through D have no effect. 

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

The function table does not reflect all possible combinations or sequential operating modes. 
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D FLOP AND LATCH SIGNAL CONVENTIONS 

It is normal TI practice to name the outputs and other inputs of a O-type flip-flop or latch and to draw its logic symbol 
based on the assumption of true data (0) inputs. Outputs that produce data in phase with the data inputs are called 
Q and those producing complementary data are called O. An input that causes a Q output to go high or a 0 output 
to go low is called preset (PRE). An inputthat causes a 0 outputto go high or a Q outputto 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. :rhat makes it necessary to designate the inputs and outputs of the inverting 
circuits 0 and Q. 

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

PRE 

ClK 

o 
ClR 

1 

2 

3 

4 

1 

2 

3 

4 

"-

"-

"-

"-

S 5 
Q 

ct 

to 6 
Q 

R 

LATCH 

S 5 
Q 

Ct 

to 6 
Q 

R 

FLIP-FLOP 

ClR 
t "- R 5 
2 

C Ct 

i5 
3 "- to 6 

PRE 
4 "- S 

Q 

LATCH 

ClR 
1 "- R 5 
2 

ClK Ct 

i5 
3 "- to 6 

PRE 
4 "- S 

Q 

FLIP-FLOP 

The figures show that when Q and 0 exchange names, the preset and clear pins also exchange names. The polarity 
indicators (~) on PRE and CLR remain, as these inputs are still active low, butthe presence or absence ofthe polarity 
indicator changes at 0 (or 0), Q, and O. Pin 5 (Q or 0) is still in phase with the data input (0 or 0); 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. 

JUNCTION-TO-AMBIENT THERMAL RESISTANCE 
vs 

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

TJ=ReJAxPT+TA (1) 

where: 

TJ virtual junction temperature 
RaJA thermal resistance, junction to free air 
PT total power dissipation of the device 
TA free-air temperature 

AIR VELOCITY 
130r---~--~~--~--~----~--~ 

14-Pin 0 Package 
120~--~--~~--~---;----~--~ 

16-Pin 0 Package 

40~--~--~----4----4----+---~ 

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

o 100 200 300 400 500 600 

Air Velocity - Feet/Min 

Figure 1 

PT = Vee x lee + NSW[(Cpd x Vee2 x fj) + (Cl x Vee2 x fo)] 

PT = Vee x [lee + (N x ~Iee x dc)) + NSW[(Cpd x Vee2 x fj) + (Cl x Vee2 x fo)) 

where: 

Vee supply voltage (5 V tor typical, 5.5 V for maximum) (see Note 1) 
Ice quiescent supply current (specified on device data sheet) 
Cpd power dissipation capacitance (from the device data sheet) 
fj input frequency 
Cl output load capacitance 
to output frequency 
N number of inputs driven by a TTL device 
Nsw number of outputs switching 
dc duty cycle 
~Iee increase in supply current (specified on device data sheet) 

(2) 

(3) 

NOTE 1: In system applications, ICC can be minimized by keeping input voltage levels less than 1 V lor VIL and greaterthan VCC-1 V lor VIH and 
input rise and fall times less than 15 ns. 
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FUNCTIONAL INDEX 

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

List of additional Advanced System Logic data books: 

ABT Devices Advanced BiCMOS Technology Data Book SCBDOO2A 

ALS and AS Devicest 

BCT Devices t 

ALS/AS Logic Data Book 

BiCMOS Bus-Interface Logic Data Book 

SDAD001B 

SCBDOOl B 

SDFD001A 

SCAD003 

SCLD001C 

SCBD003 

SSYVOOl 

SDLD001A 

F Devicest 

FIFO Devicest 

HC and HCT Devices 

F Logic (SN54/74F) Data Book 

High-Performance FIFO Memories Data Book 

High-Speed CMOS logiC Data Book 

LV, LVC, LVT, and ALVC Devicest Low-Voltage Logic Data Book 

SCOPE™ Devices 

Std TTL, LS, and S Devices 

t Updated data book planned for this technology. 

SCOPE™ Product Information 

TTL Logic Data Book 

Contents 
Page 

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

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

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

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

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

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

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

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

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

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

Universal Bus Transceivers (UBPM)/Universal Bus Exchangers (UBE'M) .. 1-19 

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

MOS Memory Drivers/Transceivers .................................. 1-23 

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

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

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

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

Latches ........................................................... 1-27 
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FUNCTIONAL INDEX 
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Contents (continued) 
Page 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

BUS SWITCHES AND 5-V /3-V VOLTAGE TRANSLATORS •••••••••••.••.•. 1-34 

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

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

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

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

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

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

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

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

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

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

DESCRIPTION OUTPUT TYPE 
ALS 

'30 ." 
8-lnput 

'11030 

13-lnput '133 ." 

Dua'2-'nput '8003 ." 

'20 ." 

Dual 4-lnput '40 ." 

'11020 

'10 ." 

Triple 3-lnput '1010 ." 

'11010 

'00 ." 

'11000 

'37 ." 

Quad 2-lnput OC '38 ." 

'132 

'11132 

'1000 

Hex2-lnput '804 ." 

'01 ." 
Quad 2-lnput OC 

'03 ." 

Positive-AND Gates 

DESCRIPTION OUTPUT TYPE 
ALS 

OC '09 ." 
Quad 2-lnput 

7001 

'21 ." 
Dual 4-lnput 

'11021 

'11 ." 
Triple 3-lnput 

'11011 

'08 ." 

Quad 2-lnput '1008 

'11008 

Hex 2-lnput '808 

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

GATES 

TECHNOLOGY 
AS F HC HCT AC ACT 
." ." 

." ." 

." 

." ." ." 

." ." 

." ." ." 

." ." 

." ." ." ." 

." ." 

." 

." 

." ." 

." 

." 

." 

." 

TECHNOLOGY 
AS 

." 

." 

." 

." 

." 

F HC HCT 
." 

." 

." ." 

." ." 

." ." ." 

~TEXAS 
INSTRUMENTS 

AC 

." 

." 

." 
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ACT 

." 

." 

." 

FUNCTIONAL INDEX 

BCT ABT LV LVC 

+ 

." + 

BCT ABT LV LVC 

." + 
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FUNCTIONAL INDEX 

GATES 

Positive-ORINOR Gates 

TECHNOLOGY 
DESCRIPTION OUTPUT TYPE 

ALS AS F HC HCT AC ACT BCT ABT LV LVC 
Triple 3-lnput '4075 fII' 

'32 fII' fII' fII' fII' fII' fII' + 
'1032 fII' 

Quad 2-lnput 
'11032 fII' fII' 

'7032 fII' 

Hex 2-lnput '832 fII' fII' fII' 

Dual 5-lnput '260 fII' 

'27 fII' fII' fII' fII' 
Triple 3-lnput 

'11027 fII' fII' 

'02 fII' fII' fII' fII' fII' fII' + 
OC '33 fII' 

Quad 2-lnput 
'7002 fII' 

'11002 fII' fII' 

Hex 2-lnput '805 fII' fII' fII' 

ORINOR Gates 

TECHNOLOGY 
DESCRIPTION OUTPUT TYPE 

ALS AS F HC HCT AC ACT BCT ABT LV LVC 
Quad 2-lnput '86 fII' fII' fII' fII' + 
Exclusive-OR Gates 
With Totem-Pole Outputs '11086 fII' fII' 

Quad 2-lnput 
OC '136 fII' Exclusive-OR Gates 

00 '266 fII' 
Quad 2-lnput 

'810 fII' Exclusive-NOR Gates 
OC '811 fII' 

AND-OR Gates 

TECHNOLOGY 
DESCRIPTION OUTPUT TYPE 

I I I I I I ACT I BCT I ABT 
Dual 2-Wide 2-lnput, 3-lnput '51 

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

1-16 

ALS AS F 

I I fII' I 

~TEXAS 
INSTRUMENTS 

HC 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

HCT AC 

I I I I I 



INVERTING/NONINVERTING BUFFERS 

Hex Inverters/ Noninverters 

DESCRIPTION OUTPUT TYPE 
ALS 

'04 v' 

'U04 

'11004 

OC '05 v' 
Hex Inverters 

'14 

'11014 

'1004 v' 

'1005 v' 

'11034 

Hex OC '35 v' 
Noninverters '1034 v' 

OC '1035 v' 
." Product available in technology Indicated 
+ New product planned in technology indicated 

TECHNOLOGY 

AS F HC HCT 

v' 

v' 

v' 

v' v' v' 

." 

v' 

v' 

-!!1 TEXAS 
INSTRUMENTS 

AC 

." 

v' 

v' 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

ACT 

v' 

." 

v' 

FUNCTIONAL INDEX 

BCT ABT LV LVC 

v' + 
v' + 

v' + 
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FUNCTIONAL INDEX 

BUFFERS/DRIVERS AND BUS TRANSCEIVERS 

Buffers/Drivers 

DESCRIPTION OUTPUT TYPE 

'125 
Quad Buffers/Drivers 3S 

'126 

Noninverting '365 
3S 

Hex Buffers/Drivers '367 

Inverting 
3S '368 

Hex Buffers/Drivers 

'241 

'11241 

'25241 

'244 
3S 

'11244 
Noninverting 

'1244 
Octal Buffers/Drivers 

'25244 

'541 

'757 

OC '760 

'25760 

'240 

'11240 

'1240 
3S 

Inverting '25240 
Octal Buffers/Drivers '466 

'540 

'756 
OC 

'763 

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

Triple 4-lnpu1 '11802 
OR/NOR Drivers 

'827 
Noninverting 

3S '11827 
10-Bit Buffers/Drivers 

'29827 

'828 
Inverting 

3S '11828 
10-Bit Buffers/Drivers 

'29828 

'16241 
Noninverting 

3S '16244 
l6-Bit Buffers/Drivers 

'16541 

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

1-18 

ALS 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

AS F HC HCT 
t/ t/ t/ 

t/ t/ 

t/ 

t/ 

t/ 

t/ t/ t/ t/ 

t/ t/ t/ t/ 

t/ t/ t/ 

t/ 

t/ 

t/ t/ t/ t/ 

t/ t/ 

t/ 

t/ 

t/ 

t/ 

~TEXAS 
INSTRUMENTS 

TECHNOLOGY 
AC ACT BCT 

t/ 

t/ 

t/ 

t/ t/ 

t/ 

t/ t/ 

t/ 

t/ 

t/ 

t/ 

+ 
t/ 

t/ t/ 

t/ 

t/ 

t/ 

t/ 

t/ t/ 

t/ 

t/ t/ 

t/ 

t/ 

t/ t/ 

t/ 
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t/ 

t/ 

t/ 

+ 
t/ 

+ 
t/ 

t/ 

t/ 

t/ 

+ 

t/ 

t/ 

t/ 
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t/ + 

t/ t/ + 

+ 

t/ t/ + 

+ 
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FUNCTIONAL INDEX 

BUFFERS/DRIVERS AND BUS TRANSCEIVERS 

Buffers/Drivers (continued) 

TECHNOLOGY 
DESCRIPTION OUTPUT TYPE 

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

Inverting '16240 '" '" '" 16-Bit Buffers/Drivers 
3S 

'16540 '" '" Noninvertlng 
3S '16825 '" '" 18-Blt BufferS/Drivers 

Inverting 
3S '16826 + 18-Bit BufferS/Drivers 

Nonlnverting 
3S '16827 '" '" 2O-Blt BufferS/Drivers 

Inverting 
3S '16828 + 20-BH Buffers/Drlvers 

Octal BufferS/Drivers 
WHh Input Pullup '746 '" Resistors 

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

DESCRIPTION OUTPUT TYPE 

Nonlnverting 18-Bit 
3S Universal Bus Transceivers (UBT '") 

Nonlnvertlng 18-BIt 
3S Universal Bus Transceivers (UBT~) 

Nonlnvertlng 36-BIt 
3S 

Universal Bus Transceivers (UBT~) 

Noninverting 16-Bit Tri-Port 
3S 

Universal Bus Exchangers (UBE '") 

Noninverting 18-Bit Tri-Port 
3S 

Universal Bus Exchangers (UBE '") 

18-BH Universal Bus Transceivers 
(UBT~) With Series Resistors on 3S 
B Port 

SCOPE'" 18-BIt 
3S 

Universal Bus Transceivers (UBT '") 

SCOPE'"20-Bit 
3S 

Universal Bus Transceivers (UBT~) 

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

AC ACT 

'16500 

'165OOB 

'16501 

'16600 

'16601 

'32501 

'32316 

'32318 

'162500 

'162501 

'162600 

'162601 

'18502 

'18504 

~TEXAS 
INSTRUMENTS 

BCT 
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TECHNOLOGY 

ABT LVT 

+ 

'" '" + 

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

'" 
'" + 

'" + 

+ + 

+ 

+ 

LV Lve ALve 

+ 

+ + 
+ 
+ 
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FUNCTIONAL INDEX 

BUFFERS/DRIVERS AND BUS TRANSCEIVERS 

Bus Transceivers 

DESCRIPTION OUTPUT TYPE 

Noninverting 
3S '243 

Quad Transceivers 

Inverting OC '758 

Quad Transceivers 3S '242 

'245 

'1245 

'11245 
3S 

'25245, 
Noninverting 

'645 
Octal Transceivers 

'1645 

'621 
OC 

'641 

OC/3S '639 

'620 

'623 

'11623 
3S 

'640 
Inverting 

'1640 
Octal Transceivers 

'11640 

'642 
OC 

'25642 

OC/3S '638 

Noninverting '863 
3S 

9-Bit Transceivers '29863 

Inverting 
3S '29864 

9-Bit Transceivers 

Noninverting '861 
3S 

10-Bit Transceivers '29861 

Inverting 
3S '29862 

1 O-Bit Transceivers 

Noninverting '16245 
3S 

16-Bit Transceivers '16623 

Inverting '16640 
3S 

16-Bit Transceivers '16620 

Noninverting 
3S '16863 

18-Bit Transceivers 

Inverting 
3S '16864 

18-Bit Transceivers 

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

'" 
'" 
'" '" 

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

TECHNOLOGY 

AS F HC HCT AC 

'" 

'" 
'" '" '" '" 

'" 
'" '" '" 

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

'" 

'" 
'" '" 
'" 

~TEXAS 
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ACT BCT 

'" 
'" 

'" 

'" 
'" 

'" '" 
'" 

'" 

'" 
'" 

'" 
'" 

'" 
'" '" '" 
'" 
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ABT 

'" 

'" 

'" '" 
'" 

'" 

+ 

'" '" 
'" + 

'" 
+ 

LVT LV LVC ALVC 

'" '" + 

+ 

'" + + 



BUFFERS/DRIVERS AND BUS TRANSCEIVERS 

Bus Transceivers (continued) 

DESCRIPTION OUTPUT TYPE 

Noninverting 3S '16861 
20-Bit Transceivers 

Inverting 3S '16862 
20-Bit Transceivers 

'11470 

'543 

'11543 

'646 

'646A 
Noninverting 3S 

'11646 
Octal Registered 

'652 Transceivers 
'11652 

'2952 

'2952A 

'653 
OC/3S 

'654 

'544 

'11544 
Inverting '648 
Octal Registered 3S 
Transceivers '11648 

'651 

'2953 

'16470 

Noninverting '16543 

16-Bit Registered 3S '16646 
Transceivers '16652 

'16952 

'16471 

Inverting '16544 

16-Bit Registered 3S '16648 
Transceivers '16651 

'16953 

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

TECHNOLOGY 
ALS 

v' 

v' 

v' 

v' 

tI' 

tI' 

AS F HC HCT AC 

v' 

v' v' v' 

v' 

v' v' v' 

v' 

v' 

tI' 

v' 

tI' 

tI' 

~TEXAS 
INSTRUMENTS 

ACT 

v' 

v' 

v' 

v' 

v' 

v' 

v' 

v' 

v' 

tI' 

v' 

v' 

v' 

v' 

v' 
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BCT 

v' 

v' 

v' 

v' 

v' 

tI' 

tI' 

v' 

ABT 

+ 

+ 

v' 

v' 

v' 

v' 

+ 
v' 

+ 

+ 

v' 

+ 
tI' 

tI' 

v' 

tI' 

tI' 

+ 
+ 
+ 
+ 
+ 

FUNCTIONAL INDEX 

LVT LV LVC ALVC 

v' + 

v' + 

v' + 

v' + 

+ + + 
+ + + 
+ + + 
+ + + 
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FUNCTIONAL INDEX 

BUFFERS/DRIVERS AND BUS TRANSCEIVERS 

Bus Transceivers (continued) 

DESCRIPTION OUTPUT TYPE 

'16472 

'16474 
Nonlnverting '16500 
18-Bit Registered 3S 
Transceivers '16501 

'16600 

'16601 

Inverting 
18-Bit Registered 3S '16475 
Transceivers 

Noninverting 
3S '32245 

36-BH Transceivers 

Noninverting '32501 
36-Bit Registered 3S 
Transceivers '32543 

'657 

'659 

'833 

3S '834 
8-/9-Bit Bus 

'853, Transceivers 
With Parity '854 
Checkers/ '899 
Generators 

'29833 

3S/0C 
'29834 

'29853 

'29854 

Dual 8-/9-Bit '16833 
Bus Transceivers 
With Parity 3S '16657 
Checkers/ 
Generators '16853 

Universal 
Transceivers/Port 3S '856 
Controllers 

Noninverting 16-Bit 
Tri-Port 

3S '32316 
Registered Bus 
Exchangers 

Noninverting 18-Bit 
Tri-Port 

3S '32318 
Registered Bus 
Exchangers 

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

~ 

~ 

~ 

ABT 

~ 

~ 

~ 

~ 
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~ 

+ 
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~ 

~ 

LVT LV LVC ALVC 
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FUNCTIONAL INDEX 

BUFFERS/DRIVERS AND BUS TRANSCEIVERS 

MOS Memory Drivers/Transceivers 

DESCRIPTION OUTPUT 

Octal Transceivers With 
3S 

Series Resistors on Output 

Octal BufferS/Drivers With 
Series Resistors on Output 

3S 

Octal Transceivers With 
3S 

Series Resistors on B Port 

Octal Latches Wnh 
3S 

Series Resistors on Output 

10-Bn BufferS/Drivers With 
Series Resistors 

3S 

ll-Bit Buffers/Drivers With 
Series Resistors 

3S 

12-Bit Buffers/Drivers With 
Series Resistors 

3S 

16-Bit BufferS/Drivers With 
Series Resistors 

3S 

16-Bit Transceivers With 3S 
Series Resistors 

18-Bit Universal Bus Transceivers 
(UBT '") With Series Resistors on 3S 
BPort 

12-10-24 Multiplexed D-Type Latches 
3S 

wnh Series Resistors on B Port 

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

TYPE 
ALS AS 

'2623 ." 

'2240 ." 
'2241 

'2244 

'2541 ." 

'2245 

'2574 

'2827 

'2828 

'2410 

'2411 

'5400 

'5401 

'5402 

'5403 

'162240 

'162244 

'162245 

'162500 

'162501 

'162600 

'162601 

'162260 

~TEXAS 
INSTRUMENTS 
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TECHNOLOGY 

HC HCT AC ACT BCT ABT 

." ." 

." ." 

." ." 

." + 

+ 

." 

." 

." 

+ 
." 

." 

." 

." 

+ 
." 

+ 

+ 
+ 
+ 
." 

." 
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FUNCTIONAL INDEX 

TESTABILITY BUS-INTERFACE CIRCUITS 

JTAG/IEEE 1149.1 Testability Circuits 

NO. OF DESCRIPTION BITS OUTPUT 

Buffers/Drivers 8 3S 

8 3S 
Transceivers 

18 3S 

Transparent Latches 8 3S 

Flip-Flops 8 3S 

8 3S 

Registered Transceivers 

18 3S 

20 3S 

Test Bus Controllers 3S 

Digital Bus Monitors 3S 

Scan Path Unkers 4 3S 
W~h Identification Buses 8 3S 

." Product avaIlable In technology IndIcated 
+ New product planned in technology indicated 

TYPE 
F HC 

'8240A 

'8244A 

'8245 

'8245A 

'18245 

'8373A 

'8374A 

'8543 

'8646 

'8652 

'8952 

'18502 

'18646 

'18652 

'18504 

'8990 

'8994 

'8997 

'8999 

~TEXAS 
INSTRUMENTS 

HCT 
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." 

." 
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." 

BCT ABT Lvr 
." 

." 

." 

." 

." + 
." 

." 

." 

." 

." 

tI' 

." + 

." 

+ 
." + 



Flip-Flops 

DESCRIPTION OUTPUT lYPE 

'73 

'76 

'109 

Dual J-K '11109 

Edge Triggered '112 

'11112 

'113 

'114 

'74 
DualO-Type 

'11074 

OualO-Type '7074 

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

'874 

Dual 4-Bit D-Type '11874 
3S 

Edge Triggered '876 

'879 

.. '173 

Quad OoType '175 

'11175 

'174 

Hex OoType '11174 

'378 

'374 
Octal D-Type 

3S '11374 
True Data 

'574 

'273 
Octal OoType '11273 
True Data 
WnhClear '575 

3S 
'874 

Octal OoType '377 
True Data 
wnh Clock Enable '11377 

'534 

'11534 
Octal OoType 

3S '564 
Inverting 

'576 

'29826 

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

FLIP-FLOPS AND LATCHES 

TECHNOLOGY 
ALS 

tI' 

tI' 

tI' 

tI' 

tI' 

V 

tI' 

V 

tI' 

V 

tI' 

V 

tI' 

v 
V 

tI' 

tI' 

tI' 

AS F HC HCT AC 
tI' 

tI' 

tI' tI' tI' 

tI' 

tI' tI' 

tI' 

tI' 

tI' tI' tI' tI' 

V 

tI' 

V 

V 

tI' 

tI' 

tI' 

tI' 

tI' tI' tI' 

tI' 

tI' tI' tI' 

tI' 

V V 

tI' tI' tI' tI' 

V 

tI' tI' tI' tI' 

tI' tI' 

tI' 

tI' 

tI' 

V tI' V 

tI' 

tI' tI' 

V 

tI' 

~TEXAS 
INSTRUMENTS 

ACT 

tI' 

tI' 

tI' 

tI' 

tI' 

tI' 

tI' 

V 

V 

tI' 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

BCT 

tI' 

tI' 

V 

V 

FUNCTIONAL INDEX 

ABT LVT LV LVC ALVC 

+ 

tI' + 

tI' 

V + + 

tI' tI' + + 
tI' tI' + 

tI' 

tI' 
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FUNCTIONAL INDEX 

Flip-Flops (continued) 

DESCRIPTION OUTPUT TYPE 

Octal Dual-Ranked 
3S '4374 

True Data 

Octal Inverting '577 
3S 

WnhClear '879 

Octal Inverting 
3S '876 

Wnh Preset 

'825 

Octal True Data 3S '11825 

'29825 

'823 
9-Bit True Data 3S 

'29823 

'824 
9-Bit Inverting 3S 

'29824 

'821 

'1821 
10-Bit True Data 3S 

'11821 

'29821 

10-Bit Inverting 3S '29822 

16-Bit D-Type 
True Data '16377 
wnh Clock Enable 

16-Bit Noninverting 3S '16374 

16-Bit Inverting 3S '16534 

18-Bit Noninverting 3S '16823 

20-Bit Noninverting 3S '16821 

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

1-26 

FLIP-FLOPS AND LATCHES 

TECHNOLOGY 
ALS 

fI' 

fI' 

fI' 

fI' 

fI' 

fI' 

AS F HC HCT AC 

fI' 

fI' 

fI' 

fI' 

fI' 

fI' 

fI' 

fI' 

fI' 

~TEXAS 
INSTRUMENTS 

ACT 

fI' 

fI' 

fI' 

fI' 

fI' 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

BCT 

fI' 

fI' 

fI' 

fI' 

ABT LVT LV LVC ALVC 

+ + 

fI' + 

+ 

fI' + + + 
+ 
fI' + 
fI' + 



FUNCTIONAL INDEX 

FLIP-FLOPS AND LATCHES 

Latches 

NO. TECHNOLOGY 
DESCRIPTION OF OUTPUT TYPE 

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

'75 !If 
Bistable 4 

'375 !If 

D-Type Edge 
Triggered 

8 '996 !If Inverting and 
Nonlnvertlng 

D-Type 8 38 '990 !If 
Transparent 9 38 '992 !If 
Readback 
Latch, True 10 38 '994 !If 

D-Type 
Transparent 

8 38 '666 !If WHhClear, 
True Outputs 

D-Type 
Transparent 
WHhClear, 8 38 '667 !If 
Inverting 
Outputs 

'373 !If !If !If !If !If !If !If + + 
8 38 '11373 !If !If 

OoType '573 !If !If !If !If !If !If !If !If + + 
Transparent 

'16373 !If !If !If + + + True 16 38 
'16373A !If 

32 38 '32373 + 
O-TypeOual '873 !If !If 
4-Bit 

8 38 
Transparent 
True '11873 !If 

'533 !If !If !If !If 

OoType '11533 !If !If 
8 38 

Transparent '563 !If !If 
Inverting '580 !If !If 

16 38 '16533 + 
Oual4-BH 
Transparent 8 38 '880 !If !If 
Inverting 

2-lnput 
8 38 '604 !If Multiplexed 

28 '259 !If !If 
Addressable 8 

Q '4724 !If 

!If Product available In technology indicated 
+ New product planned in technology indicated 

~1ExAs 
INSTRUMENTS 

POST OfFICE BOX 655303 • DAUAS. TEXAS 75265 1-27 



FUNCTIONAL INDEX 

Latches (continued) 

NO. 
DESCRIPTION OF OUTPUT TYPE 

BITS 

'845 
8 35 

'29845 

'843 

9 35 '1843 
OoType 

'29843 
True Inputs 

'841 
10 35 

'29841 

18 35 '16843 

20 35 '16841 

'846 
8 35 

'29846 
OoType 

9 35 '29844 
Inverting Inputs 

'842 
10 35 

'29842 

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

1-28 

FLIP-FLOPS AND LATCHES 

TECHNOLOGY 

ALS 

." 

." 

." 

." 

." 

." 

." 

." 

AS F HC HCT 

." 

." 

." 

." 

~TEXAS 
INSTRUMENTS 

AC 
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ACT BCT 

." 

." 

." 

." 

." 

ABT LVT LV LVC ALVC 

+ + 

+ + 

+ + 
." + 



Shift Registers 

NO. OF DESCRIPTION BITS OUTPUT 

Parallel In, 4 

Parallel Out, 
Bidirectional 8 

Parallel In, Parallel Out 4 

Serial In, Parallel Out 8 

Parallel In, Serial Out 8 

Serial In, Parallel Out 
With Output Latches 

8 3S 

Parallel Out 10 

8 3S 
Noninverting 

9 3S 

Register Files 

DESCRIPTION OUTPUT TYPE 

'870 
Dual 16 Word x 4 BHs 38 

'871 

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

REGISTERS 

TYPE 
ALS AS F 

'194 '" 
'11194 

'299 '" '" 
'323 '" '195 '" '164 '" 
'165 '" '166 '" '594 

'595 

'11898 

'299 '" '29823 '" 

ALS AS F HC 

'" 
'" 

~TEXAS 
INSTRUMENTS 

FUNCTIONAL INDEX 

TECHNOLOGY 
HC HCT AC ACT BCT LV 

'" '" 

'" + 

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

TECHNOLOGY 
HCT AC ACT BCT ABT 

POST OFFICE BOX 655303 • DAUAS. TEXAS 75265 1-29 



FUNCTIONAL INDEX 

COUNTERS 

Synchronous Counters - Positive Edge Triggered 

PARALLEL TECHNOLOGY 
DESCRIPTION LOAD TYPE 

ALS AS F HC HCT 
4-Bit Decade Up/Down Sync '568 tI' 

'161 tI' tI' tI' tI' 

4-Bit Binary Sync '163 tI' tI' tI' tI' 

'561 tI' 

'169 tI' tI' tI' 

Sync '569 tI' 

'8169 tI' 
4-Bit Binary Up/Down 

'191 tI' tI' 

Async '11191 

'193 tI' tI' 

Sync Clear '869 tI' tI' 

8-Bit Up/Down '867 tI' tI' 
Async Clear 

'11867 

Divide-by-l0 Counter Sync '4017 tI' 

Asynchronous Counters (Ripple Clock) - Negative Edge Triggered 

PARALLEL DESCRIPTION LOAD TYPE 

Dual 4-Bit Binary None '393 

12-Bit Binary Sync '4040 

'4020 

14-Bit Binary Sync '4060 

'4061 

8-Bit Binary Counters With Registers 

PARALLEL DESCRIPTION LOAD TYPE 

'590 
Parallel Register Outputs 3S 

'11590 

Parallel Register Inputs 3S '11593 

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

ALS AS F 

ALS AS F 

~1EXAS 
INSTRUMENTS 

TECHNOLOGY 
HC HCT 
tI' 

tI' 

tI' 

tI' 

tI' 

TECHNOLOGY 
HC HCT 
tI' 

1~0 POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

AC ACT BCT 

tI' tI' 

tI' 

AC ACT BCT 

AC ACT Bel 

tI' tI' 

tI' tI' 



FUNCTIONAL INDEX 

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS 

Encoders/Data Selectors/Multiplexers 

DESCRIPTION OUTPUT TYPE 

'157 

'11157 

'158 

'11158 

Quad 2-10-1 '298 

'257 

'11257 
3S 

'258 

'11258 

'153 

'11153 

'352 

Dual 4-10-1 '253 

'11253 
3S 

'353 

'11353 

Hex2-t0-1 
3S '857 

Universal Multiplexer 

'151 

'11151 

8-to-1 '251 

3S '11251 

'354 

'250 

16-10-1 3S '850 

'851 

Full BCD '147 

Cascadable Octal '148 

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

TECHNOLOGY 

ALS 

'" 
'" 

'" 
'" 
'" 
'" '" 

'" 
'" 
'" 

AS F HC HCT 

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

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

'" '" '" 
'" 

'" '" '" 
'" '" 

'" 
'" '" 
'" 

'" 
'" 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

AC ACT 

'" '" 
'" '" 

'" '" 
'" 

'" '" 

'" '" 
'" 

'" '" 
'" 

BCT ABT LV LVC 

+ 

+ 

1~1 



FUNCTIONAL INDEX 

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS 

Decoders/Demultiplexers 

DESCRIPTION OUTPUT TYPE 

DuaI2-to-4 '239 

'139 

DuaI2-to-4 '11139 

OC '156 

'138 

'11138 
3-to-8 

'238 

'11238 

3-to-8 With '131 

Address Registers '137 

3-to-8 With Address Latches '237 

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

4-to-16 '154 

4-to-16 With '4514 

Address Latches '4515 

Dual 2-to-4 for Battery 
'2414 

Backed-Up Memories 

Shifters 

DESCRIPTION OUTPUT TYPE 

4-Bit Shifter 3S '350 

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

ALS AS F HC 

t/ 

t/ t/ 

t/ 

t/ t/ t/ t/ 

t/ 

t/ t/ 

t/ 

t/ 

t/ 

t/ 

t/ 

ALS I AS I F I 
I I t/ I 

-!!1 TEXAS 
INSTRUMENTS 

TECHNOLOGY 

HCT AC ACT 

t/ 

t/ t/ 

t/ 

t/ t/ 

,t/ 

t/ t/ 

TECHNOLOGY 

HC I HCTJAC 

I I 
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t/ 

t/ 

I ACT I BCT I 
I I I 

LVC 

+ 

+ 

+ 
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FUNCTIONAL INDEX 

COMPARATORS AND PARITY GENERATORS/CHECKERS 

Comparators 

DESCRIPTION TECHNOLOGY 
TYPE 

INPUT p=o p=o p>o p>o p<o OUTPUT ENABLE ALS AS F HC HCT 
Yes No No No No OC Yes '518 tI' 

8-BitWith '520 tI' tI' 
No Yes No No No 2S Yes 

20-kQ '11520 
Pullup No Yes No No No OC Yes '522 tI' 

No Yes No Yes No 2S No '682 tI' 

Yes No No No No OC Yes '519 tI' 

'521 tI' tI' 
8-B~ No Yes No No No 2S Yes 
Standard 

'11521 

No Yes No Yes No 2S No '684 tI' 

No Yes No No No 2S Yes '688 tI' tI' 

8-Bit 
No No Yes No Yes 2S Yes '885 tI' Latched P 

8-Bit 
Latched Yes No Yes No Yes L Yes '866 tI' 
Panda 

Address Comparators 

OUTPUT TECHNOLOGY 
DESCRIPTION TYPE ENABLE ALS AS F HC HCT AC ACT 

16-Bit to 4-Bit Yes '677 

12-Bit to 4-Bit Yes '679 

Parity Generators/Checkers 

NO. OF DESCRIPTION BITS TYPE 

'280 

Odd/Even '11280 

Generators/Checkers 
9 

'286 

'11286 

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

tI' 

tI' 

ALS AS F HC 
tI' tI' tI' tI' 

tI' 

~TEXAS 
INSTRUMENTS 

TECHNOLOGY 
HCT 

POST OFFICE BOX 655303 • DAllAS, TEXAS 75265 

AC ACT 

tI' tI' 

tI' tI' 

AC ACT BCT 

tI' tI' 

tI' tI' 

BCT ABT 

BCT ABT 
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FUNCTIONAL INDEX 

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

Crossbar Technology (CBT) 

DESCRIPTION TYPE 
TECHNOLOGY 

CBT 
Dual 4-Bit With '244 Pinout '3244 + 
8-Blt With '245 Pinout '3245 + 
10-Bit Bus Exchanger '3383 + 
Dual5-Blt '3384 + 
10-Blt With Precharged Outputs for Uve Insertion '6800 + 
18-Bit Bus Exchanger '16209 + 
24-Bil Bus Exchanger '16212 + 
12-Bil 3-10-1 Bus Select '16214 + 

ARITHMETIC CIRCUITS 

Parallel Binary Adders 

TECHNOLOGY 
DESCRIPTION OUTPUT TYPE 

I I I I I I I ALS AS F HC HCT AC ACT 
4-Bit '283 I I t/ I t/ I I I I 

Accumulators, Arithmetic Logic Units, Look-Ahead Carry Generators 

TECHNOLOGY 
DESCRIPTION OUTPUT TYPE 

ALS AS F HC HCT AC ACT 
'181 

4-Bit Arithmelic Logic Units: 
'11181 

Function Generator 
'881 

4-Bit Arithmetic Logic Units 
'382 

With Ripple Carry 

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

1-34 

t/ 

t/ 

t/ 

~1ExAs 
INSTRUMENTS 
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First-In, First-Out Memories (FIFOs) 

DESCRIPTION 

SIZE 

16 Words x 4 Bits 

16 Words x 5 Bits 

32 Words x 9 Bits 

64 Words x 4 Bits 

64 Words x 5 Bits 

64 Words x 8 Bits 

64 Words x 9 BHs 

64 Words x 18 Bits 

64 Words x 36 Bits 

Dual 64 xl 

Dual 256 x 1 

256 Words x 9 Bfts 

256 Words x 18 BHs 

256 x 36 x 2 Bits 

512 Words x 9 Bits 

512 Words x 18 Bfts 

512 Words )( 32 Btts 

512 Words x 36 Btts 

t U = Unidirectional 
B = Bidirectlonal 
C = Clocked 
5 = Synchronized 

TYPEt 
OUTPUT 

U 3S 

U 3S 

B 3S 

3S 
U 

U 3S 

U 3S 

U 3S 

U,C 3S 

U 3S 

B,C 3S 

U,C 3S 

C 3S 

C 3S 

U 3S 

U,C 3S 

U 3S 

B,C 3S 

U 3S 

U,S 3S 

U,C 35 

U 35 

B,C 35 

B 35 

B,C 3S 

U,C 35 

B,C 35 

'" Product available in technology Indicated 

TYPE 

'232B 

'225 

'229B 

'233B 

'2238 

'234 

'236 

'235 

'2232A 

'2233A 

'7813 

'7814 

'3612 

'3614 

'3611 

'3613 

'2226 

'2227 

'2228 

'2229 

'7200 

'7805 

'7806 

'3622 

'7201 

'72211 

'7803 

'7804 

'7819 

'7820 

'3638 

'3631 

'3632 

+ New product planned in technology Indicated 

FIFO MEMORIES 

LS S ALS AS 

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

~TEXAS 
INSTRUMENTS 

TECHNOLOGY 

F HC HCT 

POST OFFICE BOX 655303 • DAUAS. TEXAS 75265 

FUNCTIONAL INDEX 

AC ACT BCT ABT 

'" '" + 
+ 
+ 
+ 

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

'" '" '" \ 

'" 
'" 
'" + 

+ 

'" 
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FUNCTIONAL INDEX 

FIFO MEMORIES 

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

DESCRIPTION 

SIZE 

lK Words )( 9 Bits 

lKWords)( 18 Bits 

1 K Words )( 36 Bits 

lK)(36)(2Bits 

2K Words )( 9 Bits 

2K Words )( 18 Bits 

2K Words )( 36 Bits 

4K Words )( 9 Bits 

4KWords)( 18 Bits .. t U = Unidirectional 
B = Bidirectional 
C = Clocked 
5 = Synchronized 

TYPEt 
OUTPUT 

B 35 

U 35 

U,5 35 

U,C 35 

U 35 

U,C 35 

B,C 35 

U,C 35 

U 35 

U,5 35 

U,C 35 

U,C 35 

U 35 

U,5 35 

U,C 35 

v' Product available in technology Indicated 

TYPE 

'2235 

'2236 

'7202 

'72221 

'7801 

'7811 

'7881 

'7802 

'3641 

'3642 

'7807 

'7203 

'7808 

'72231 

'7882 

'3651 

'7204 

'72241 

'7884 

+ New product planned In technology indicated 

LS S ALS AS 

~TEXAS 
INSTRUMENTS 

TECHNOLOGY 

F HC HCT 
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v' 

v' 

v' 

v' 

v' 

+ 
v' 

+ 
+ 
v' 

+ 
v' 

v' 

+ 
+ 
v' 

v' 

+ 



CLOCK DISTRIBUTION CIRCUITS 

Clock Distribution Circuits (CDC) 

TECHNOLOGY 
DESCRIPTION TYPE 

ALS AS F HC HCT 
3.3-V Hex Inverting 

'203 
Clock Drivers/Buffers 

Hex Inverting Clock Drivers/Buffers '204 

'208 
Dual 1-10-4 Clock Drivers/Buffers 

'209 

Octal Divide-by-2 Clock Drivers 
'303 II' (6 Inverting, 2 Noninverting) 

Octal Divide-by-2 Clock Drivers 
'305 II' (8 Noninverting) 

Octal Divide-by-2 Clock Drivers 
'304 II' (4 Inverting, 4 Noninverting) 

'328 

'328A 
1-10-6 Clock Drivers 

'329 

'329A 

1-10-6 Clock Drivers '391 

Wnh Output Enable '392 

'340 
1-to-8 Clock Drivers 

'341 

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

'339 

'582 
Phase-lock Loop 

'586 
Ho-12 Clock Drivers 

'2586 

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

ECl TRANSLATORS 

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

DESCRIPTION 

Octal Bus Driver, Inverting 

Octal Bus Driver, Noninverting 

Octal D-Type Latch, True 

Octal D-Type Flip-Flop, True 

LEVEL TRANSLATION 
ECl-to-TTl 

TTl-to-ECl 

ECl-to-TTL 

TTl-to-ECl 

ECl-to-TTl 

ECl-to-TTl 

TTl-to-ECl 

~TEXAS 
INSTRUMENTS 

OUTPUT 
38 

OE 

38 

OE 

38 

38 

OE 

POST OFFICE BOX 65S303 • DALlAS. TEXAS 75265 

FUNCTIONAL INDEX 

AC ACT BCT ABT 

II' 

II' 

II' 

II' 

II' 

II' 

II' 

II' 

II' 

II' 

II' 

II' 

II' 

II' 

+ 
+ 
+ 

TYPE 
10KHT5540 

10KHT5542 

10KHT5541 

10KHT5543 

100KT5543 

10KHT5573 

100KT5573 

10KHT5574 

10KHT5578 

100KT5578 

1-37 
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ADVANCED CMOS LOGIC 

Features 

• Advanced Bipolar Speed Performance 

• Low CMOS Power Consumption 

• 24-mA Output Drive Capability 

• AC/ACT Versions 

• 
• 
• 

Flow-Through/Center-Pin Architecture 

Output Edge Control (OECTM) 

DIP, SOIC, and SSOP Packages 

• 
• 
• 

• 
• 

• 

• 

Benefits 

Reduced Output Glitching 

No Loss of Stored Data 

No Speed Degradation of System 
Performance 

Reduced Power Supply Requirements 

Improves System Throughout Without 
Bipolar Penalty . 

Center Pin Vcc/GND Provides Minimal 
Package Inductance 

Flow-Through Architecture Provides 
Design and Manufacturing Simplification 
of PCB 

Pinout Benefits 

~ 1G 
~ 1A1 ~ 
~ 1A2 ~ 
~ 1Y4 1A3 ~ 

GND 1A4 ~ 
GND Vee 

Vec 
2A1 ~ 

~ 2A2 ~ 
~ 2A3 ~ 
~ 2A4 ~ 
~ 2Y4 2G 

AC11240 



54AC11 000, 74AC11 000 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC 'M (Enhanced-Performance Implanted 
CMOS) 1-!1m Process 

• SOO-mA Typical Latch-Up Immunity 
at 12SoC 

• Package Options Include Plastic 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPs 

description 

These devices contain four independent 2-input 
NAND gates. They perform the Boolean functions 

. V = A • B or V = A + B in positive logic. 

The 54AC11000 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The 7 4AC11 000 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 

A B Y 

H H L 

L X H 

X L H 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA Information Is current I. of publication date. 
Product, confonn to lpeclflcationl per the tenns of TexlI Instruments 
... nd.rd warranty. Production proc ... lng does nol nec .. aarily Include 
t •• ting of aU piflm ....... TEXAS ~ 

INsrRUMENTS 

APRIL 1987 - REVISED APRIL 1993 

54AC11000 ••• J PACKAGE 
74AC11000 .•• 0 OR N PACKAGE 

(TOP VIEW) 

1A 16 
1Y 2A 
2Y 26 

GND VCC 
GND VCC 

3Y 3A 
4Y 36 
46 4A 

54AC11000 ••• FK PACKAGE 
(TOP VIEW) 

2A 
16 
NC 
1A 
1Y 

3 2 1 20 19 
4 18 

5 

6 

17 

16 

7 15 

8 14 
9 10 11 12 13 

>-000>
NZZZ'" 

o 0 

NC - No internal connection 

Copyrighl © 1993. Texas Instruments Incorporaled 
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54AC11 000, 74AC11000 
QUADRUPLE 2·INPUT POSITIVE-NAND GATES 

02957, APRIL 1987 - REVISEOAPRIL 1993 

logic symbolt logic diagram (positive logic) 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

1 

16 

15 

14 

11 

10 

9 

8 

& 2 
1Y 

3 
'Zf 

6 
3Y 

7 
4Y 

1A 1 

~ 1Y 
18 

2A ~ 14 2Y 
28 

11 . 
3A 

~ 3Y 
38 

4A ~4Y 4B 

tThis symbol is in accordance with ANSVIEEE Std 91-1984 
and IEC Publication 617-12. 

Pin numbers shown are for the 0, J, and N 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) ............................................... ±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 ................................................. ±100 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 cond~ions' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

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

1ExAs ~ 
INSTRUMENTS 
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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 

10H High-level output current 

10L Low-level output current 

At/1lV Input transition rise or fall rate 

TA Operating free-air temperature 

54AC11 000, 74AC11 000 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 

02957. APRIL 1987-REVISEOAPRIL 1993 

54ACll000 74ACll 000 
UNIT 

MIN NOM MAX MIN NOM MAX 

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 rnA 

Vee = 5.5V -24 -24 

Vee = 3V 12 12 

Vee =4.5V 24 24 rnA 

Vee =5.5V 24 24 

0 10 0 10 nslV 

-55 125 -40 85 'e 

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

TA=25'C 54ACll000 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX 

3V 2.9 2.9 

10H =-50 tJA 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 
10H =-24mA 5.SV 4.94 4.7 

10H =-50 mAt 5.SV 3.85 

10H =-75 mAt 5.5V 

3V 0.1 0.1 

10L = 50 tJA 4.5V 0.1 0.1 

5.5V 0.1 0.1 

10L= 12mA 3V 0.36 0.5 
VOL 

4.SV 0.36 0.5 
IOL=24mA 

5.5V 0.36 0.5 

10L= 50 mAf 5.SV 1.65 

IOL=75 mAt 5.5V 

II VI = Vee or GND 5.5V ",0.1 ",1 

lec VI = Vee or GND, 10=0 5.5V 4 80 

ei VI = Vee or GND 5V 3.5 

t Not more than one output should be tested at a lime. and the duration ofthe test should not exceed 10 ms. 

TEXAS ~ 
INSTRUMENTS 
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74ACll000 
UNIT 

MIN MAX 

2.9 

4.4 

5.4 

2.48 
V 

3.8 

4.8 

3.85 

0.1 

0.1 

0.1 

0.44 
V 

0.44 

0.44 

1.65 

",1 ~ 

40 ~ 

pF 
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54AC11000, 74AC11000 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 

02957. APRIL 1987 • REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 v:!: 0.3 V (unless otherwise noted) (see Figure 1) 

FROM TO TA=2SoC 54AC11 000 74AC11000 
PARAMETER 

(INPUl) (OUTPUl) MIN TYP MAX MIN MAX MIN 

tpLH 1.5 7.2 9.8 1.5 11.9 1.5 
AorS Y 

tPHL 1.5 5.8 8.6 1.5 10.2 1.5 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

MAX 

11.1 

9.6 

FROM TO TA=25°C 54AC11 000 74AC11000 
PARAMETER 

(INPUl) (OUTPUl) MIN TYP MAX MIN MAX 

tPLH 1.5 5 6.5 1.S 8.1 
AorB Y 

tPHL 1.5 4.4 6.1 1.5 7.3 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per gate CL = 50 pF. f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTest~ 
CL=50pF T SooO 

(see Note A) 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

Output 

-.iSO% 

tpHL -i4~_-+!.1 
1 

___ ---..1 

\50%VCC 

VOLTAGE WAVEFORMS 

MIN MAX 

1.5 7.4 

1.5 6.8 

UNIT 

ns 

UNIT 

ns 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz. Zo = 50 O. tr = 3 ns. tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

1ExAs .., 
INSTRUMENTS 
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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 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-llm Process 

• 500-mA Typical Latch-Up Immunity at 125·C 

• Package Options Include Plastic 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and 
Ceramic 300-mll DIPs 

description 

These devices contain four independent 2-input 
NAND gates. They perform the Boolean functions 
Y = A-B or Y = A + B in positive logic. 

The 54ACT11000 is characterized for operation 
over the full military temperature range of - 55°C 
to 125·C. The 74ACT11 000 is characterized for 
operation from - 40°C to 85·C. 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 

A 

H 

L 

X 

logic symbolt 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

1 

16 

15 

14 

11 

10 

9 

8 

B Y 

H L 

X H 

L H 

& 2 
1Y 

3 
2Y 

6 
3Y 

7 
4Y 

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

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

EPIC is a trademark of Texas Instruments Incorporated. 

54ACT11 000, 74ACT11 000 
QUADRUPLE 2·INPUT POSITIVE·NAND GATES 

SCASOO2A - 02957 JUNE 1987 - REVISED APRIL 1993 

54ACT11000 ••• J PACKAGE 
74ACT11000 ••• 0 OR N PACKAGE 

(TOP VIEW) 

1A 18 
1Y 2A 
2Y 3 28 

GND Vee 
GND Vee 

3A 
38 

48 4A 

54ACT11000 ..• FK PACKAGE 

(TOP VIEW) 

2A 
3 2 1 2019 

38 4 18 
18 5 17 4A 
NC 6 16 NC 
1A 7 15 48 
1Y 8 14 4Y 

9 10 11 12 13 

~~~~~ 
(!) (!) 

Ne - No internal connection 

logic diagram (positive logic) 

1A~1Y 
1B~ 

2A~2Y 
2B-L./·---

3A~3Y 
3B~ 

4A=D- 4Y 
4B 

~~=':1: .~or::~", II~:::,:.: ,rx::C:':m: 
IlIndard warranty. Production proteMlng doN not ... uarlly 1nc:1udt 
teallng or .11 param ...... TEXAS ." 

INSIRUMENIS 

COpyright © 1993. Texas Instruments Incorporated 
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54ACT11 000, 7 4ACT11 000 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 

SCASOO2A - 02957. JUNE 1987 - REVISED APRIL 1993 

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

Supply voltage range, Vee .......................................................... -0.5 V to 6 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, '1K (VI < 0 or VI> Vee> ........................... '" ................... ::1:20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee> ............................................ ::1:50 mA 
Continuous output current, 10 (VO = 0 to Vee> .............................................. ::1:50 mA 
Continuous current through Vee or GND .................................................. ::1:100 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 
54ACT11000 74ACT11000 

UNIT 
MIN MAX MIN MAX 

Vce Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 vee V 

Vo Output voltage 0 Vee 0 Vee V 

10H High-level output current -24 -24 rnA 

10l low-level output current 24 24 rnA 

Ilt/Ilv 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 54ACT11000 74ACTll000 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX MIN MAX 

4.SV 4.4 4.4 4.4 
10H = - so j.LA 

5.SV 5.4 5.4 5.4 

4.SV 3.94 3.7 3.8 
VOH 10H =-24mA 

5.SV 4.94 4.7 4.8 

10H =-SO rnA; 5.SV 3.85 

10H =-75 rnA; S.SV 3.85 

4.SV 0.1 0.1 0.1 
10l = 50 j.LA 

S.SV 0.1 0.1 0.1 

4.5V 0.36 O.S 0.44 
VOL 10l= 24 rnA 

5.SV 0.36 0.5 0.44 

10l= SOmA; 5.5V 1.65 

10l= 75 rnA; S.SV 1.65 

II VI = Vee or GND 5.5V ,00.1 ,01 £1 

lee VI = Vee or GND. 10=0 5.5V 4 80 40 

Illee§ 
One input at 3.4 V, 

5.SV 0.9 1 1 Other inputs at GND or Vee 

ei VI = Vee or GND 5V 3.5 

; 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 TIL voltage levels rather than 0 V or Vee. 

2-8 
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V 

V 

j.LA 

j.LA 

rnA 

pF 



54ACT11 000, 74ACT11 000 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 

SCASOO2A-D2957, JUNE 1987 - REVISED APRIL 1993 

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

FROM TO TA = 25°C 54ACTll000 74ACTll 000 
PARAMETER 

(INPUl) (OUTPUl) MIN TYP MAX MIN MAX MIN MAX 

tpLH 1,5 7,2 10,9 1.5 13,3 1.5 12.3 
Aor B Y 

tpHL 1.5 5.8 8 1.5 9.5 1.5 8.8 

operating characteristics, Vcc = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per gate CL = 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTest;r:J 

CL=50pF 
(see Note A) T 500 0 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note 8) 

Output 

-i',SV 

tPHL ~~I---"~ 
I 

\~-;--- 3V 

I . ov 
~ .1 tpLH 

I 
___ ---.1 

\SOOA.VCC 
! VOH 

~CV~L 
VOLTAGE WAVEFORMS 

UNIT 

ns 

B. Input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS ." 
INSIRUMENTS 
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• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vee and GND Configuration 
Minimizes High-Speed Switching Noise 

• EPIC T • (Enhanced-Performance Implanted 
CMOS) 1-!!m Process 

• SOO-mA Typical Latch-Up Immunity 
at 12SoC 

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

description 

These devices contain four independent2-input 
NOR gates. They perform the Boolean functions 
y = A • B or Y = A + B in positive logic. 

The 54AC11002 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The 7 4AC11 002 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 

A B Y 

H X L 

X H L 

L L H 

logic symbolt 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

1 

16 

15 

14 

11 

10 

9 

8 

,,1 2 
1Y 

3 
2Y 

6 
3Y 

7 
4Y 

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

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

EPIC is a trademark of Texas Instruments Incorporated. 

54AC11002,74AC11002 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 

02957 JUNE 1987-REVISEOAPRIL 1993 

54AC11002 ••• J PACKAGE 
74AC11002 ••• 0 OR N PACKAGE 

(TOP VIEW) 

1A 18 
1Y 2A 
2Y 28 

GND VCC 
GND VCC 

3Y 3A 
4Y 38 
48 4A 

54AC11 002 ••• FK PACKAGE 
(TOP VIEW) 

CD 80 8« 
C\I>Z>M 

2A 
3 2 1 2019 

38 4 18 
18 5 17 4A 
NC 6 16 NC 
1A 7 15 48 
1Y 8 14 4Y 

9 10 11 12 13 

>-00 0>-
C\lZZ ZM 

(!J (!J 

NC - No internal connection 

logic diagram (positive logic) 

1A ~ 1Y 
1B 

2A ~ 14 2Y 
2B 

3A ~ 10 3Y 
3B 

4A ~4Y 4B 

PRODUCTION DATA Information .. current •• of publication date. 
Products conform 10 speclficatlonl per 1M term. d Texas Instruments 
standard warranty. Production proce •• ing does not necel8arlly Include 
testing of all paramete,... TEXAS ~ 

INSTRUMENTS 

Copyright © 1993, Texas Instruments Incorporated 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 2-11 



54AC11 002, 74AC11002 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 

D2957, JUNE 1987 - REVISED APRIL 1993 

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) ............................................... :t20 rnA 
Output clamp current, 10K (VA < 0 or Va > Vee) ........................................... :t5p rnA 
Continuous output current, 10 (Va = 0 to Vee) ............................................. :t50 rnA 
Continuous current through Vee or GND ................................................. :t 100 rnA 
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 conditions beyond those indicated under 'recommended operating condHions' 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 clamp-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 

!J.t/!J.v Input transition rise or fall rate 

TA Operating free-air temperature 

2-12 

54AC11 002 

MIN 

3 

Vee=3V 2.1 

Vee = 4.5 V 3.15 

Vee = 5.5 V 3.85 

Vee=3V 

Vec=4.5V 

Vee=5.5V 

0 

0 

Vee=3V 

Vee=4.5V 

Vee=5.5V 

VCC=3V 

Vec=4.5V 

Vee=5.5V 

0 

-55 

TEXAS ~ 
INSIRUMENTS 
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74AC11002 

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 

UNIT 
MAX 

5.5 V 

V 

0.9 

1.35 V 

1.65 

Vee V 

Vee V 

-4 

-24 rnA 

-24 

12 

24 rnA 

24 

10 nstV 

85 ·C 



54AC11 002, 74AC11 002 
QUADRUPLE 2·INPUT POSITIVE-NOR GATES 

02957, JUNE 1987 - REVISED APRIL 1993 

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

TA=250C 54AC11002 74AC1100'.! 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX MIN 

3V 2.9 2.9 2.9 

IOH =-SO!iA 4.SV 4.4 4.4 4.4 

S.SV S.4 5.4 5.4 

IOH=-4mA 3V 2.58 2.4 2.48 
VOH 

4.SV 3.94 3.7 3.8 
IOH=-24mA S.SV 4.94 4.7 4.8 

IOH =-SO mAt S.SV 3.85 

IOH =-7SmAt S.SV 3.85 

3V 0.1 0.1 

IOL = 50 IIA 4.SV 0.1 0.1 

S.5V 0.1 0.1 

IOL=12mA 3V 0.36 0.5 
VOL 

4.SV 0.36 0.5 
IOL=24mA 

5.5V 0.36 0.5 

10L= SO mAt 5.5V 1.65 

10L= 7S mAt 5.5V 

II VI = Vce or GND S.SV ",0.1 ",1 

ICC VI = VCC or GND, 10=0. S.SV 4 80 

CI VI = VCC or GND 5V 3.5 

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 Figure 1) 

MAX 

0.1 

0.1 

0.1 

0.44 

0.44 

0.44 

1.65 

",1 

40 

FROM TO TA=2SoC 54AC11002 74ACll002 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN 

tpLH 1.5 7 8.6 1.5 10.7 1.5 
Aor B Y 

tpHL 1.5 6 7.5 1.5 9 1.S 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

MAX 

9.9 

8.4 

FROM TO TA = 25°C 54AC11002 74AC11002 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP 

tpLH 1.5 4.5 
AorB Y 

tpHL 1.5 4 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER 

Power dissipation capacitance per gate 

TEXAS ~ 
INSTRUMENTS 

MAX MIN MAX 

6.1 1.5 7.4 

5.7 1.5 6.8 

TEST CONDITIONS 

CL = 50 pF, f = 1 MHz 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

MIN MAX 

1.5 6.9 

1.5 6.4 

UNIT 

V 

V 

J.tA 
!iA 

pF 

UNIT 

ns 

UNIT 

ns 
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54AC11 002, 74AC11 002 
QUADRUPLE 2·INPUT POSITIVE·NOR GATES 

02957, JUNE 1987 - REVISED APRIL 1993 

PARAMETER MEASUReMENT INFORMATION 

From Output 

underTe~n 
CL=50pF 

(see Note A) T 500 0 _ 

- -

LOAD CIRCUIT 

Input 
(see Note 8) 

Output 

---1 50% 

tpHL -;'~t-_~.I 
1 

_ __ --..1 

\. 5O%VCC 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

2-14 

B. Input pulses are supplied by generators having the following characteristics: PRR,; 10 MHz, Zo = 50 g, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS ~ 
INSfRUMENTS 
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• Inputs Are TTL-Voltage Compatible 
• Flow-Through Architecture to Optimize 

PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-l1m 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 devices contain four independent 2-input 
NOR gates. They perform the Boolean functions 
Y = A-S or Y = A + B in positive logic. 

The 54ACT11 002 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The 7 4ACT11 002 is characterized for 
operation from - 40°C to 85°C. 

logic symbolt 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

1 

16 

15 

14 

11 

10 

9 

8 

,.1 2 
1Y 

3 

6 
3Y 

7 
4Y 

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

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

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 

A B Y 

H X L 

X H L 

L L H 

EPIC is a trademark of Texas Instruments Incorporated. 

54ACT11002, 74ACT11 002 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 

SCASOO3A - 02957 JUNE 1987 - REVISED APRIL 1993 

54ACT11002 ••• J PACKAGE 
74ACT11OO2 •.• D OR N PACKAGE 

(TOP VIEW) 

1A 16 1B 

1Y 15 2A 
2Y 14 2B 

GND 13 VCC 
GND 12 VCC 

3Y 11 3A 

4Y 10 3B 

4B 9 4A 

54ACT11OO2 ••. FK PACKAGE 
(TOP VIEW) 

2A 
3 2 1 2019 

36 4 18 
16 5 17 4A 

NC 6 16 NC 
1A 7 15 46 

1Y 8 14 4Y 
9 10111213 

~~§-€~~ 
0 0 

NC - No internal connection 

logic diagram (positive logic) 

1A~lY 
1B~ 

2A~2Y 
2B~ 

3A~3Y 
3B~ 

4A=D=>- 4Y 
4B 

:~~~~:o:!~ '=::~~i~':. ~~~::,!~: ,fx::~~:m~~~ 
tttndard warranty. Production pJocetSing doet nol. nec .... 'Uy Include 
••• Ung of all pirlmet ..... TEXAS ~ 

INsrRUMENTS 

Copyright © 1993, Texas Instruments Incorporated 
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54ACT11002, 7 4ACT11 002 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 

SCASOO3A - 02957, JUNE 1987 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee ",.,",.,",., ........................................... - 0.5 V to 6 V 
Input voltage range, VI (see Note 1) ........................................... -0.5 V to Vee + 6.5 V 
Output voltage range, Vo (see Note 1) ........................................ -0.5 Vto Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ................................................. :I:: 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ............................................ :1:: 50 mA 
Continuous output current, 10 (Vo = 0 to Vee) .............................................. :1:: 50 mA 
Continuous current through Vee or GND .................................................. :1:: 100 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 
54ACT11002 74ACT11002 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High·level input voKage 2 2 V 

VIL Low·level input voltage 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee v 
Vo Output vottage 0 Vee 0 Vee v 
10H High·level output current -24 -24 rnA 

10L Low·level output current 24 24 rnA 

A.t/A.v Input trans"ion rise or fall rate 0 10 0 10 ns/V 

TA Operating free·air temperature -55 125 -40 85 ·e 

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

TA=2S·C 54ACT11002 74ACT11002 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
10H = -50 JAA 

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 

10H =-50mM 5.5V 3.85 

10H =-7SmA* 5.SV 3.85 

4.5V 0.1 0.1 0.1 
10L = 50 JAA 

5.5V 0.1 0.1 0.1 

4.5V 0.36 0.5 0.44 
VOL 10L= 24 rnA 

5.5V 0.36 0.5 0.44 

IOL=50mA* 5.5V 1.65 

IOL=75mA* 5.5V 1.65 

II VI = Vee or GND 5.5V ±0.1 ± 1 ±1 

ICC VI = Vee or GND, 10=0 5.5V 4 80 40 

A.lee§ 
One input at 3.4 V, 

5.5V 0.9 1 1 Other inputs at GND or Vee 

ei VI= Vee or GND 5V 3.5 

* 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 ~pecified TIL voKage levels rather than 0 Vor Vee. 
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54ACT11002, 74ACT11 002 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 

SCASOO3A-D2957, JUNE 1987-REVISEDAPRIL 1993 

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

FROM TO TA=2SoC 54ACT11002 74ACT11002 
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tpLH 1.S 6.1 9.4 1.5 11.3 1.S 10.6 
AorB Y 

tpHL 1.5 S.3 7.8 1.5 9.5 1.5 8.7 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Power dissipation capacitance per gate CL = 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTest~ 
CL=50pF 

(see Note A) T soo g 

- -- -

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

Output 

-i1.SV 

tpHL --1I~I---~~ 

'\~~--- 3V 

I· ov 
~ ~ tpLH 

___ --.1 

\SO%VCC 
! VOH 

ECV~L 
VOLTAGE WAVEFORMS 

UNIT 

ns 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 g, tr = 3 ns, If = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC TN (Enhanced-Performance Implanted 
CMOS) 1-l1m Process 

• SOO-mA Typical Latch"Up Immunity 
at 12S·C 

• Package Options Include Plastic 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPs 

description 

These devices contain six independent inverters. 
They perform the Boolean functions Y = A. 
The 54AC11004 is characterized for operation 
over the full military temperature range of -55·C 
to 125·C. The 74AC11004 is characterized for 
operation from -40·C to 85·C. 

FUNCTION TABLE 
(each Inverter) 

INPUT OUTPUT 
A y 

H L 

L H 

54AC11 004, 74AC11 004 
HEX INVERTERS 

02957 JANUARY 1988-REVISEOAPRIL 1993 

54AC11 004 ••• J PACKAGE 
74AC11004 ••• OW OR N PACKAGE 

(TOP VIEW) 

lY lA 
2Y 2A 
3Y 3A 

GND NC 
GND VCC 
GND VCC 
GND NC 

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

54AC11004 .•• FK PACKAGE 
(TOP VIEW) 

2A 
3 2 1 20 19 4A 4 18 

lA 5 17 5A 
lY 6 16 6A 
2Y 7 15 6Y 
3Y 8 14 5Y 

9 10 11 12 13 

000 0>-
zzz z v 
<!J (!)(.~ <!J 

NC - No internal connection 

logic symbolt logic diagram (positive logic) 

1A 
20 1Y 

2A 
19 2 

2Y 

3A 
18 3 

3Y 

4A 13 8 4Y 

5A 12 9 5Y 

6A 11 10 6Y 

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

Pin numbers shown are for the OW, J, and N packages. 

EPIC is a trademark of Texas Instruments Incorporated. 

1A 

2A 

3A 

4A 

5A 

6A 

~::~:o:r: .I;!cor:r!t~,. ~~::r:.~: ,t:~~:;num~-:; 
standard warranty. Productton proctlting dOH nat nece ... rily Include 
tesling of all panllnet ..... TEXAS ~ 

INSTRUMENTS 

~ __ 1_ 1Y 

~ 2Y 

~ 3Y 

~ 4Y 

~ 5Y 

~ 6Y 

Copyright © 1993, Texas Instruments Incorporated 
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54AC11 004, 74AC11 004 
HEX INVERTERS 
02957, JANUARY 1988 - REVISED APRIL 1993 

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 ................................................. ± 1 00 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 cond~lons" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

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

recommended operating conditions 

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 transition rise or fall rate 

TA Operating free-air temperature 

54AC11 004 

MIN 

3 

Vee=3V 2.1 

Vee = 4.5 V 3.15 

Vee = 5.5V 3.85 

Vee=3V 

Vee = 4.5V 

Vee =5.5V 

0 

0 

Vee =3V 

Vee = 4.5 V 

Vee = 5.5 V 

Vee=3V 

Vee =4.5V 

Vee = 5.5 V 

0 

-55 

TEXAS ~ 
INSlRUMENTS 

NOM 

5 

2-20 POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

74AC11 004 

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 

UNIT 
MAX 

5.5 V 

V 

0.9 

1.35 V 

1.65 

Vee V 

Vec V 

-4 

-24 rnA 

-24 

12 

24 rnA 

24 

10 nsiV 

85 ·e 



54AC11 004, 74AC11 004 
HEX INVERTERS 

02957, JANUARY 1988 - REVISED APRIL 1993 

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

TA = 25°C 54ACll 004 74ACll 004 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX MIN 

3V 2.9 2.9 2.9 

10H = -50 fIA 4.5 V 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 
10H =-24mA 5.5V 4.94 4.7 4.8 

10H =-50mAt 5.5V 3.85 

10H =-75 mAt 5.5V 3.85 

3V 0.1 0.1 

10l = 50 fIA 4.5V 0.1 0.1 

5.5V 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=50mAt 5.5 V 1.65 

IOl=75mAt 5.5V 

II VI = VCC or GND 5.5V ",0.1 ",1 

ICC VI = VCC or GND, 10=0 5.5V 4 80 

Ci VI = VCC or GND 5V 3.5 

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:I: 0.3 V (unless otherwise noted) (see Figure 1) 

MAX 

0.1 

0.1 

0.1 

0.44 

0.44 

0.44 

1.65 

",1 

40 

FROM TO TA = 25°C 54AC11 004 74AC11 004 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN 

tPLH 1.5 6.1 9 1.5 10.4 1.5 
A y 

tpHl 1.5 5.2 7.4 1.5 8.9 1.5 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

MAX 

10 

8.2 

FROM TO TA=25°C 54AC11 004 74AC11004 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tplH 1.5 4.2 6.3 1.5 7.5 1.5 7.1 
A Y 

tpHl 1.5 3.8 5.5 1.5 6.4 1.5 6 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

cpd Power dissipation capacitance per gate Cl = 50 pF, f = 1 MHz 

1ExAs ~ 
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UNIT 

V 

V 

fIA 
fIA 
pF 

UNIT 

ns 

UNIT 

ns 
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54AC11 004, 74AC11 004 
HEX INVERTERS 
02957, JANUARY 1988 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTest~ 
CL=50pF 

(see Note A) I 500 Q. _ 

- -

LOAD CIRCUIT 

Input 
(see Note B) 

Output 

---150% 
tpHL -;4~I---~~ 

I 
_ __ ...... 1 

\50%VCC 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

2-22 

B. Input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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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 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-l4m Process 

• SOO-mA Typical Latch-Up Immunity 
at 12S'C 

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

description 

These devices contain six independent inverters. 
They perform the Boolean functions Y = A. 
The 54ACT11 004 is characterized for operation 
over the full military temperature range of - 55'C 
to 125'C. The 74ACT11 004 is characterized for 
operation from - 40'C to 85'C. 

FUNCTION TABLE 
(each Inverter) 

INPUT OUTPUT 
A Y 

H L 

L H 

54ACT11004, 74ACT11004 
HEX INVERTERS 

54ACT11004 ••• J PACKAGE 
74ACT11004 .•. ow OR N PACKAGE 

(TOP VIEW) 

1Y 1A 
2Y 2A 

3A 
NC 

GND VCC 
GND VCC 
GND NC 

4A 
5A 
6A 

54ACT11004 .•• FK PACKAGE 

2A 4 
1A 5 
1Y 6 
2Y 7 
3Y 8 

(TOP VIEW) 

(,) (,) (,) (,) 

~ z ~-?z 

3 2 1 2019 
18 
17 
16 
15 
14 

9 10111213 

0000)zzzzv 
(!) <.!)(!H!l 

NC - No internal connection 

4A 
5A 
6A 
6Y 
5Y 

logic symbolt logic diagram (positive logic) 

1A 

2A 

3A 

4A 

SA 

SA 

20 

19 

18 

13 

12 

11 

1 1 

2 

3 

8 

9 

10 

1Y 

2Y 

3Y 

4Y 

SY 

6Y 

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

Pin numbers shown are for the OW. J, and N packages. 

EPIC is a trademark of Texas Instruments Incorporated. 

~~:~Jo:1: .==~t~RI"~::::': ~:=mrumC::' 
Itlndard wamnty. ProcIucUon procnslng don not ntctINrlly Inc:ludt 
Ittting of all pll'lm ... ,.. TEXAS ~ 

INSTRUMENTS 

1A -----(>0-- 1Y 

2A -----(>0-- 2Y 

3A -----(>0-- 3Y 

4A -----(>0-- 4Y 

5A -----(>0-- SY 

6A -----(>0-- 6Y 

Copyright © 1993, Texas Instruments Incorporated 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 2-23 



54ACT11004, 74ACT11004 
HEX INVERTERS 
SCAS215 - 02957, JANUARY 1988 - REVISED APRIL 1993 

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) ................................................. :t 20. rnA 
Output clamp current, 10K (Va < 0. or Va> Vee) ............................................ :t 50. rnA 
Continuous output current, 10 (VA = 0. to Vee) .............................................. :t 50. rnA 
Continuous current through Vee or GND .............................................. ; ... :t 150. 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 condijions' 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 
54ACT11004 74ACTl1004 

MIN MAX MIN 
UNIT 

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 voHage 0 Vee 0 Vee V 

Vo Output voltage 0 Vee 0 Vee v 
10H High-level output current -24 -24 mA 

10l low-level output current 24 24 mA 

At/Av Input transition rise or fall rate 0 10 0 10 . ns/V 

TA Operating free-air temperature -55 125 -40 85 ·e 

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

PARAMETER 
TA=25·C 54ACT11004 74ACT11004 

TEST CONDITIONS VCC 
MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
10H = -50 IIA 

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 

10H =-75 mAl 5.5V 3.B5 

4.5V 0.1 0.1 0.1 
10l = 50 tAA 

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 mAl 5.5V 1.65 

IOl=75mAt 5.5V 1.65 

II VI = Vee or GND 5.5V ±0.1 ± 1 ±1 

ICC VI = Vee or GND, 10=0 5.5V 4 80 40 

Alee§ 
One input at 3.4 V, 

5.5V 0.9 1 1 Other inputs at GND or Vee 

ei VI = Vee or GND 5V 3.5 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ns. 
§ This is the increase in supply current for each input that is at one of the specified TTL vottage levels rather than 0 V or Vee. 
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54ACT11004, 74ACT11 004 
HEX INVERTERS 

SCAS21 5 - 02957, JANUARY 1988 - REVISED APRIL 1993 

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

FROM TO TA = 25°C 54ACT11004 74ACT11004 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tPLH 1.5 5.3 9 1.5 10.2 1.5 9.7 
A Y 

tpHL 1.5 6.4 8.7 1.5 10.3 1.5 9.6 

operating characteristics, V CC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacttance per Inverter CL = 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTemT=} 

CL=50pF 
(see Note A) T 500 0 

- -- -

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

Output 

--i1,SV 
'\~~--- 3V 

, . OV 

tpHL ~ ~ , 
------.' 

\SO%VCC 

~ ~ tpLH 

:c:! VOH 
T 5O%VCC 

--VOL 

VOLTAGE WAVEFORMS 

UNIT 

ns 

B. Input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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54AC11008,74AC11008 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC T • (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-mil DIPs 

description 

These devices contain four independent 2-input 
AND gates. They perform the Boolean functions 
Y = A • B or Y = A + B in positive logic. 

The 54AC11008 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The 7 4AC11 008 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 

A B Y 

H H H 

L X L 

X L L 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA Information I. current II of publJcltlon dlte. 
Products confonn 10 specificationt per the lenns tI Texa, Instrument. 
standard warranty. Production proceulng don nal neee.Nrlly Include 
tilling of ,II parameters. TEXAS ~ 

INSTRUMENIS 

02957 AUGUST 1987 - REVISED APRIL 1993 

54AC11 008 •.• J PACKAGE 
74AC11008 ••• 0 OR N PACKAGE 

(TOP VIEW) 

18 
2A 
28 

GND VCC 
GND VCC 

3A 
38 

54AC11008 ..• FK PACKAGE 
(TOP VIEW) 

2A 
18 
NC 
1A 
1Y 

3 2 1 20 19 
4 18 

5 

6 

17 

16 

7 15 

8 14 
9 10 11 12 13 

>-ouo>
NZZZM 

(!) (!) 

NC - No internal connection 

Copyright © 1993, Texas Instruments Incorporated 
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54AC11008,74AC11008 
QUADRUPLE 2·INPUT POSITIVE·AND GATES 

02957, AUGUST 1987 - REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

1 

16 

15 

14 

11 

10 

8 

8 

& 2 
1Y 

3 
2'( 

6 
3Y 

7 
4Y 

1A 1 

~ 1Y 
1B 

2A ~ 14 2'( 
2B 

3A ~ 10 3Y 
3B 

4A ~4Y 4B 

t This symbol Is In accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

Pin numbers shown are for the D, J, and N 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 Vto Vee + 0.5 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 Vto Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ............................................... :1:20 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... :1:50 rnA 
Continuous output current, 10 (Vo = 0 to Vee) ............................................. :1:50 rnA 
Continuous currentthrough Vee or GND ................................................. :1:100 rnA 
Storage temperature range ....................................................... -6S·C to 150·C 

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

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

VCC Supply voltage 

VIH High-level input voltage 

VIL Low-level Input voltage 

VI Input voltage 

Vo Output voltage 

10H High-level output current 

10L Low-level output current 

at/av Input transition rise or fall rate 

TA Operating free-air temperature 

54AC11008,74AC11008 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 

02957, AUGUST 1987 - REVISED APRIL 1993 

54AC110oa 74AC11008 
UNIT 

MIN NOM MAX MIN NOM MAX 

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 

VCC=3V 0.9 0.9 

Vee =4.5 V 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 =4.5 V -24 -24 mA 

Vee =5.5V -24 -24 

Vee=3V 12 12 

Vee=4.5V 24 24 mA 

Vec=5.5V 24 24 

0 10 0 10 ns/V 

-55 125 -40 85 ·e 

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

TA=25·C 54AC11008 
PARAMETER TEST CONDITIONS VCC 

MIN TVP MAX MIN MAX 

3V 2.9 2.9 

10H =-50 IIA 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 

10H =-75 mAt 5.5V 

3V 0.1 0.1 

10L= 5011A 4.5V 0.1 0.1 

5.5V 0.1 0.1 

10L= 12mA 3V 0.36 0.5 
VOL 

4.5V 0.36 0.5 
IOL=24mA 

5.5V 0.36 0.5 

IOL=50mAt 5.5V 1.65 

IOL=75mAt 5.5V 

II VI = Vce or GND 5.5V ",0.1 ",1 

Ice VI = Vee or GND, 10=0 5.5V 4 80 

el VI = Vee or GND 5V 3.5 

t Not more than one output should be tested at a time, and the durallon of the test should not exceed 10 ms. 
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74AC110oa 
UNIT 

MIN MAX 

2.9 

4.4 

5.4 

2.48 
V 

3.8 

4.8 

3.85 

0.1 

0.1 

0.1 

0.44 
V 

0.44 

0.44 

1.65 

",1 IIA 
40 IJA 

pF 
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54AC11 008, 74AC11 008 
QUADRUPLE 2·INPUT POSITIVE·AND GATES 

02957, AUGUST 1987 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 v:!: 0.3 V (unless otherwise noted) (see Figure 1) 

FROM TO TA = 25°C 54ACll008 74ACll008 
PARAMETER 

(INPUl) (OUTPUl) MIN TYP MAX MIN MAX MIN MAX 

tpLH 1.5 6.3 9 1.5 11 1.5 10.2 
AorB Y 

tpHL 1.5 5.6 7.8 1.5 9 1.5 S.6 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V:to 0.5 V (unless otherwise noted) (see Figure 1) 

FROM TO TA = 25°C 54ACll 008 74ACll008 
PARAMETER 

(INPUl) (OUTPUl) MIN TYP MAX MIN MAX MIN MAX 

tpLH 1.5 4.3 6.2 1.5 7.3 1.5 6.9 
AorB Y 

tPHL 1.5 5.6 5.9 1.5 6.S 1.5 6.5 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Power dissipation capacitance per gate CL = 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTest~ 
CL=5OpF . 

(see Note A) T 500 '1 

(see N~;:~ ~ 50% \5O~ - - - - ::C 
1 1 1 

tpLH ~·I 14 .1 tpHL 

1 1 
I ,..----"""T1~-- VOH 

Output 150% VCC 50% VCC 
____ oJ VOL 

LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

UNIT 

ns 

UNIT 

ns 

B. Input pulses are supplied by generators having the following characteristics: PRR", 1 0 MHz, Zo = 50 '1, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1, Load Circuit and Voltage Waveforms 

1ExAs '.Jf 
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• Inputs Are TTL-Voltage Compatible 

• Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC'M (Enhanced-Performance Implanted 
CMOS) 1-llm Process 

• 500-mA typical Latch-Up Immunity 
at 125°C 

• Package Options Include Plastic 
Smail-Outline Packages, Plastic Thin 
Shrink Smail-Outline Packages, Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 30o-mll DIPs 

description 

These devices contain four independent 2-input 
AND gates. They perform the Boolean functions 
Y = A-B or Y = A + B in positive logic. 

The 54ACT11008 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The 74ACT11008 is characterized for 
operation from - 40°C to 85°C. 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 

A B Y 

H H H 

L X L 

X L L 

logic symbolt 

1A & 
16 

1B 
15 

2A 
14 

2B 
11 

3A 
10 

3B 
9 

4A 
8 

4B 

2 
1Y 

3 
2Y 

6 
3Y 

7 
4Y 

t This symbol is in accordance wHh ANSI/IEEE Sid 91-1984 
and IEC Publication 617·12. 

Pin numbers shown are for the 0, J, and N packages. 

EPIC is a trademark of Texas Instruments Incorporated. 

54ACT11008,74ACT11008 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 

SCAS013B - 02957. 1987-REVISEOAPRIL 1993 

54ACT11008 ••• J PACKAGE 
74ACT11008 ••• 0, N, OR PW PACKAGE 

1A 

1Y 
2Y 

GND 
GND 

3Y 
4Y 
49 

(TOP VIEW) 

1 U 16 

2 15 

3 14 

4 13 

5 12 

( 6 11 

I 7 10 

8 9 

19 
2A 
29 

VCC 

VCC 
3A 

39 
4A 

54ACT11008 ... FK PACKAGE 

(TOP VIEW) 

2A 
3 2 1 2019 

4 18 
19 5 17 

NC 6 16 

1A 7 15 

1Y 8 14 
9 10 11 12 13 

>-000>-
CIIZZZM 

(!) (!) 

NC - No internal connection 

logic diagram (positive logic) 
1 

39 
4A 
NC 

1A~ 16 1Y 
1B 

2A~15 
14 3 2Y 

2B 

3A~3Y 
3B~ 

4A~9 7 
8 4Y 

4B 

~~~:o:~: .~or:!t~ ispe~~r:: ,rx:::=:...c:~ 
mnd.rd warr.nty. ProducUon proceulng does not nec .... rtly Include 
"'Ung of all piramtte,.., TEXAS ~ 

INSIR.UMENTS 

Copyright © 1993, Texas Instruments Incorporated 
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54ACT11 008, 74ACT11 008 
QUADRUPLE 2-INPUT POSITIVE·AND GATES 

SCAS013B - 02957, AUGUST 1987 - REVISED APRIL 1993 

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

Supply voltage range, Vee .......................................................... -0.5 V to 6 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 .................................................. ± 100 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-maxlmum-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 

54ACT11008 74ACT1100B 
UNIT 

MIN MAX MIN MAX 

Vee Supply voHage 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 

10H High-level output current -24 -24 mA 

10L Low-level output current 24 24 mA 

IJ.t/lJ.v Input transition rise or fall rate 0 10 0 10 nstV 

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 54ACT1100B 74ACT11008 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
10H = - 50 jA.A 

5.5V 5.4 5.4 5.4 
VOH 

4.5V 3.94 3.7 3.8 
IOH=-24mA 

5.5V 4.94 4.7 4.8 

4.5V 0.1 0.1 0.1 
10L = 50 jA.A 

5.5V 0.1 0.1 0.1 
VOL 

4.5V 0.36 0.5 0.44 
IOL=24mA 

5.5V 0.36 0.5 0.44 

10H* Vo = 3.85 V 5.5V -50 -75 

10L* VO= 1.65V 5.5V 50 75 

II VI = Vee or GND 5.5V ,00.1 ,0 1 

ICC VI = Vee or GND, 10=0 5.5V 4 80 40 

IJ.lce§ 
One input at 3.4 V, 

5.5V 0.9 1 1 
Other inputs at GND or Vee 

el VI = Vee or GND 5V 3.5 

* Not more than one output should be tested at a time, and the duration ofthe test should not exceed 1 second. 
§ This is the increase in supply current for each input that is at one of the specified TIL voRage levels rather than 0 Vor Vee. 
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V 

V 

mA 

mA 

jA.A 

jA.A 

mA 
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54ACT11 008, 74ACT11008 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 

SCAS013B - 02957, AUGUST 1987 - REVISED APRIL 1993 

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

FROM TO TA=2SoC 54ACT11008 74ACT11008 
PARAMETER 

(INPUT) (OUTPUT) 
UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tPLH 1.5 5.8 8 1.5 9.4 1.5 9 
AorB Y ns 

tpHL 1.5 5.2 7.7 1.5 8.6 1.5 8.2 

operating characteristics, Vcc = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per gale CL = 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

Under Test ,n 
CL=50pF Q 

(see Note A) T 500 

- -- -

3V 

(SeeN~::~ ----.i' 1.SV \. 1,;V---- OV 

1 1 1 
tpLH ~ ·1 l'1li .1 tpHL 

1 1 
I ,.----...... ~:-l - - VOH 

Output 150% VCC SO% VCC ____ -J VOL 

LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 
B. Input pulses are supplied by generators having Ihe following characteristics: PRR '" 1 0 MHz, Zo = 50 Q, Ir = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input trans ilion per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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54AC11010, 74AC11010 
TRIPLE 3-INPUT POSITIVE-NAND GATES 

• 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 

description 

These devices contain three independent 3-input 
NAND gates. They perform the Boolean functions 
Y = A • B • C or Y = A + B + C in positive logic. 

The 54AC11 01 0 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The 7 4AC11 01 0 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 

A B C Y 

H H H L 

L X X H 

X L X H 

X X L H 

EPIC is a trademark of Texas Instruments Incorporated. 

~~~~~fo:I: '~~~\:"rII"pe~'::~':': ~::~~~r::mC:~~ 
standard WI"lnty. Production proc ... ing does nOC ntc .... rlly Include 
teslmg of all parlmet .... TEXAS ~ 

INSIRUMENTS 

MAY 1987-REVISEDAPRIL 1993 

54AC11010 ••• J PACKAGE 
74AC11010 .•• 0 OR N PACKAGE 

(TOP VIEW) 

38 

18 
1C 
2A 
Vee 

Vee 
28 
2C 

54AC11 010 ••• FK PACKAGE 
(TOP VIEW) 

1C 4 
18 5 
NC 6 
1A 7 
1Y 8 

o 0 
<C 00 0[0 
C\l>Z>N 

3 2 1 2019 
18 

17 

16 

15 

14 
9 10 11 12 13 

>-000>-
NZZZ'" 

(!) (!) 

2C 
3A 
NC 
38 
3C 

Ne - No internal connection 

Copyright © 1993. Texas Instruments Incorporated 
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54AC11010, 74AC11 010 
TRIPLE 3·INPUT POSITIVE·NAND GATES 

02957. MAY 1987 - REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 

1A 

18 

1C 

2A 

28 

2C 

3A 

38 

3C 

1 

16 

15 

14 

11 

10 

9 

8 

7 

& 
2 

1Y 

3 
2Y 

6 
3Y 

1A 1 

~ 16 18 15 1Y 
1C 

2A 14 

D 11 3 
2B 

10 2Y 
2C 

3A 9 

~ 8 38 
7 3Y 

3C 

t This symbol is in accordance with ANSVI EEE SId 91-1984 
and lEe Publication 617-12. 

Pin numbers shown are for the D. J. and N 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 Vto Vee + 0.5 V 
Input clamp current, 11K (VI < Oor VI> Vee) ............................................... :1:20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... :1:50 mA 
Continuous output current, 10 (Vo = 0 to Vee) ............................................. :1:50 mA 
Continuous current through Vee or GND ................................................. :I: 1 00 mA 
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 cond~ions' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

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

1ExAs ~ 
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recommended operating conditions 

Vce Supply voltage 

Vee=3V 

VIH High-level input voltage Vec = 4.5 V 

Vee = 5.5 V 

Vee=3V 

VIL Low-level input voltage Vee = 4.5 V 

Vee =5.5V 

VI Input voltage 

Vo Output voltage 

Vee =3V 

IOH High-level output current Vee =4.5V 

Vee =5.5V 

Vee = 3V 

IOL Low-level output current Vee =4.5V 

Vee =5.5V 

!'J.I/6.v Input transition rise or fall rate 

TA Operating free-air temperature 

54AC11010, 74AC11010 
TRIPLE 3-INPUT POSITIVE-NAND GATES 

D2957, MAY 1987 - REVISED APRIL 1993 

54ACll 010 74ACll0l0 
UNIT 

MIN NOM MAX MIN NOM MAX 

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 

1.35 1.35 V 

1.65 1.65 

0 Vee 0 Vee V 

0 Vee 0 Vee V 

-4 -4 

-24 -24 mA 

-24 -24 

12 12 

24 24 mA 

24 24 

0 10 0 10 ns/V 

-55 125 -40 85 °e 

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

TA = 25°C 54ACll0l0 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX 

3V 2.9 2.9 

10H = -50!IA 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 =-50 mAt 5.5V 3.85 

IOH=-75mAt 5.5V 

3V 0.1 0.1 

10L = 50!IA 4.5V 0.1 0.1 

5.5V 0.1 0.1 

10L= 12 mA 3V 0.36 0.5 
VOL 

4.5V 0.36 0.5 
IOL=24mA 

5.5V 0.36 0.5 

IOL=50mAt 5.SV 1.65 

10L= 75 mAt 5.5V 

II VI = VCC or GND 5.5V ",0.1 ",1 

lee VI = Vee or GND, 10=0 5.SV 4 80 

ei VI = Vee or GND 5V 3.5 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

TEXAS ~ 
INSIR.UMENTS 
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74ACll0l0 
UNIT 

MIN MAX 

2.9 

4.4 

5.4 

2.48 
V 

3.8 

4.8 

3.85 

0.1 

0.1 

0.1 

0.44 
V 

0.44 

0.44 

1.65 

",1 ~. 

40 !IA 
pF 
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54AC11 01 0, 74AC11010< 
TRIPLE 3-INPUT POSITIVE-NAND GATES 

02957, MAY 1987-REVISEOAPRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

FROM TO TA=25°C 54AC11 010 74AC11 010 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tpLH L5 5.9 8.5 1.5 10 1.5 9.3 
Any Y 

tPHL 1.5 5.8 9 1.5 10.4 1.5 9.9 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

FROM TO TA=25°C 54ACll 01 0 74AC11010 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tpLH 1.5 4.4 6.2 1.5 7.1 1.5 6.7 
Any Y 

tpHL 1.5 4.6 6.4 1.5 7.4 1.5 7 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per gate CL = 50 pF, 1= 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTest~ 
CL=50pF 

(see Note A) T 500 g 

(see N~~:~ --i 50% \ ;;~ - - - ::C 
, , " tpHL 111 ~ ,4 ., tpLH , , 

----.... \1 y::::. VOH 
Output 50% VCC { 50% VCC 

--VOL 

LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

UNIT 

ns 

UNIT 

ns 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 g, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

1ExAs ~ 
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• Inputs Are TTL-Voltage Compatible 
• Flow-Through Architecture to Optimize 

PCB Layout 
• Center-Pin Vee and GND Configurations 

Minimize High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-J.lm Process 

• 5QO-mA Typical Latch-Up Immunity 
at 125°C 

• Package Options Include Plastic 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
30Q-mll DIPs 

description 

These devices contain three independent 3-input 
NAND gates. They perform the Boolean functions 
y = A·B·C or Y = A + B + C in positive logic. 

The 54ACT11 01 0 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The 74ACT11010 is characterized for 
operation from - 40°C to 85°C. 

A 

H 

L 

X 

X 

logic symbolt 

1A 
16 

1B 
15 

1C 
14 

2A 
11 

2B 
10 

2C 
9 

3A 
8 

3B 
7 

3C 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 

B C Y 

H H L 

X X H 

L X H 

X L H 

& 

1Y 

2Y 

3Y 

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

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

EPIC is a trademark of Texas Instruments Incorporated. 

54ACT11010, 74ACT11010 
TRIPLE 3-INPUT POSITIVE-NAND GATES 

SCAS018A- JULY 1987 -REVISED APRIL 1993 

54ACT11 010 ••• J PACKAGE 
74ACT11010 ••• 0 OR N PACKAGE 

(TOP VIEW) 

1A 18 
1Y 1C 

2A 

VCC 
GND VCC 

3Y 28 
3C 2C 
38 3A 

54ACT11010 ••• FK PACKAGE 
(TOP VIEW) 

1C 4 
18 5 
NC 6 
1A 7 
1Y 8 

000 
~~z~re 

3 2 1 2019 
18 

17 

16 

15 

14 
9 10 11 1213 

>-000>
NZZZC? 

(!) (!) 

NC - No internal connection 

logic diagram (positive logic) 

2C 
3A 
NC 
38 
3C 

1 

~~~1Y 
1C~ 

:~2Y 
2C~ 

~~~3Y 
3C~ 

=::'~~T~ .=!W: .. "pt~:::':': ,c:.,,:::.m~~~ 
lIandard warranty. Production procetllng doN not ntetlllrtty Inciudt 
... tlng of all Plranttten. 

Copyright © 1993. Texas Instruments Incorporated 
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54ACT11 01 0, 7 4ACT11 01 0 
TRIPLE 3-INPUT POSITIVE-NAND GATES 

SCAS018A- 02957. JULY 1987 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee .......................................................... - 0.5 V to 6 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, ',K (V, < 0 or V, > Vee) ................................................. ± 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ............................................ ± 50 mA 
Continuous output current, 10 (VO = 0 to Vecl .............................. , ............... ± 50 mA 
Continuous current through Vee or GND .................................................. ± 100 mA 
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 
54ACT11010 74ACT11010 

UNIT 
MIN MAX MIN MAX 

Vee Supply voltage 4.5 5.5 4.5 5.5 V 

V,H High-level input voltage 2 2 V 

V,L LOW-level input voltage 0.8 0.8 V 

V, I nput voltage 0 Vee 0 Vee V 

Vo Output voltage 0 Vee 0 Vee V 

10H High-level output current -24 -24 rnA 

10L LOW-level output current 24 24 rnA 

l!.tll!.v Input transition rise or fall rate 0 10 0 10 ns/V 

TA Operating free-air temperature -55 125 -40 85 "e 

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

TA =2S"C 54ACT11010 74ACT11 010 
PARAMETER TEST CONDITIONS VCC UNIT 

MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
10H =-50 I4A 

5.5V 5.4 5.4 5.4 

4.5V 3.94 3.7 3.8 
VOH 10H =-24mA V 

5.5V 4.94 4.7 4.8 

10H =-50 mA* 5.5V 3.85 

10H =-75 mA* 5.5V 3.85 

4.5V 0.1 0.1 0.1 
10L = 50 I4A 

5.5V 0.1 0.1 0.1 

4.5V 0.36 0.5 0.44 
VOL IOL=24 rnA V 

5.5V 0.36 0.5 0.44 

'OL= 50mM 5.5V 1.65 

IOL=75mA* 5.5V 1.65 

" 
V, ;, Vce or GND 5.5V " 0.1 " 1 ,,1 I4A 

lee V, = Vee or GND. 10=0 5.5V 4 80 40 I4A 

l!.lee§ 
One input at 3.4 V. 

5.5V 0.9 1 1 rnA 
Other inputs at GND or Vee 

ei V, = Vee or GND 5V 3.5 pF 

* Not more than one output should be tested at a time. and the duratoon 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 vottage levels rather than 0 V or Vee. 
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54ACT11010, 74ACT11010 
TRIPLE 3-INPUT POSITIVE-NAND GATES 

SCAS018A- 02957, JULY 1987 - REVISED APRIL 1993 

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

FROM TO TA=25°C 54ACT11 010 74ACT11010 
PARAMETER 

(INPUl) (OUTPUl) MIN TYP MAX MIN MAX MIN MAX 

tpLH . 1.5 5.8 8.2 1.5 9.3 1.5 8.9 
Any Y 

tpHL 1.5 5.7 7.4 1.5 8.7 1.5 8.2 

operating characteristics, Vcc = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capac~ance per gate CL = 50 pF, f= 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTestn 

CL=50pF 
(see Note A) T 500 0 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

Output 

---i1•5V 

tPHL -----1I~I---.. ~ 
1 

___ ...... 1 

\~~---3V 

1 . OV 

~ ~ tpLH 
1 

\ 5O%VCC 

! VOH 

ECV~L 
VOLTAGE WAVEFORMS 

UNIT 

ns 

B. Input pulses are supplied by generators having the following characteristics: PRR '" 1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS ~ 
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54AC11011,74AC11011 
TRIPLE 3-INPUT POSITIVE-AND GATES 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vee and GND Configuration 
Minimizes High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-l-lm Process 

• 500-mA Typical Latch-Up Immunity 
at 125°C 

• Package Options Include Plastic 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPs 

description 

These devices contain three independent 3-input 
AND gates. They perform the Boolean functions 
Y = A • B • CorY = A + B + C in positive logic. 

The 54AC11011 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The 74AC11011 is characterized for 
operation from -,40°C to 85°C. 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 

A B C Y 

H H H H 

L X X L 

X L X L 

X X L L 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA Information I, current II of publication date. 
Products conform to .peclfic.tlOM per the terms cI lex .. Instrument. 
Iland.reI warranty. Production proc ... lng dott"OI nee ... arlly Include 
tilting of all pifl.metlrs. TEXAS ~ 

INSTRUMENTS 

02957 JULY 1987 - REVISEOAPRIL 1993 

54AC11011 .•. J PACKAGE 
74AC11011 •.• D OR N PACKAGE 

(TOP VIEW) 

1A 18 
1Y 1C 
2Y 2A 

GND VCC 
GND Vee 

3Y 28 
3C 2C 
38 3A 

54AC11011 ••• FK PACKAGE 
(TOP VIEW) 

1C 
18 
NC 
1A 

3 2 1 20 19 
4 18 

5 

6 

7 

17 

16 

15 

1Y 8 14 
9 10 11 12 13 

NC - No internal connection 

Copyright © 1993. Texas Instruments Incorporated 
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54AC11011,74AC11011 
TRIPLE 3-INPUT POSITIVE-AND GATES 

02957. JULY 1987- REVISEOAPRlt 1993 

logic symbolt logic diagram (positive logic) 

1A 

19 

1C 

2A 

29 

2C 

3A 

39 

3C 

1 

16 

15 

14 

11 

10 

9 

8 

7 

& 
2 

3 

6 

1Y 1A 

~ 19 1Y 
1C 

2A 

~ 29 ~ 
~ 2C 

3A ~3Y 39 
3C 

3Y 

tThis symbol is in accordance with ANSI/IEEE SId 91-1984 
and IEC Publication 617-12. 

Pin numbers shown are for the D. J. and N 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 Vce + 0.5 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 V to Vec + 0.5 V 
Input clamp current, 11K (VI < 0 or VI> Vee) ............................................... :1:20 mA 
Output clamp current, 10K (Vo < 0 or Vo > VCe) ........................................... :1:50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. :1:50 mA 
Continuous current through VCC or GND ................................................. :I: 1 00 mA 
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 condnions' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voitage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions 

VCC Supply voltage 

Vee=3V 

VIH High-level input voltage Vee=4,5V 

Vee =5.5V 

Vce=3V 

VIL Low-level input voltage Vec=4.5V 

Vee = 5.5 V 

VI Input voltage 

Vo Output voltage 

Vce=3V 

10H High-level output current Vec=4,5V 

Vee = 5,5 V 

Vee=3V 

10L Low-level output current Vee = 4.5 V 

Vee = 5.5 V 

AtlAv Input transition rise or fall rate 

TA Operating free-air temperature 

54AC11011, 74AC11011 
TRIPLE 3-INPUT POSITIVE-AND GATES 

02957, JULY 1987 - REVISEOAPRIL 1993 

54AC11011' 74AC11011 
UNIT 

MIN NOM MAX MIN NOM MAX 

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 

1.35 1.35 V 

1.65 1.65 

0 Vee 0 Vee V 

0 Vee 0 Vee V 

-4 -4 

-24 -24 rnA 

-24 -24 

12 12 

24 24 rnA 

24 24 

0 10 0 10 ns/V 

-55 125 -40 85 'e 

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

TA=25'C 54AC11011 
PARAMETER TEST CONOITIONS VCC 

MIN TYP MAX MIN MAX 

3V 2.9 2.9 

10H =-50 JAA 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 

10H =-50 mAt 5.5V 3.85 

10H =-75 mAt 5.5V 

3V 0.1 0.1 

10L = 50 JAA 4.5V 0.1 0.1 

5.5V 0.1 0.1 

10L= 12mA 3V 0.36 0.5 
VOL 

4.5V 0.36 0.5 
IOL=24mA 

5.5V 0.36 0.5 

10L= 50 mAt 5.5V 1.65 

IOL=75 mAt 5.5V 

II VI = Vee or GND 5.5V ",0.1 ",1 

lee VI = Vee or GND, 10=0 5.5V 4 80 

ei VI = Vee or GND 5V 3.5 

t Not more than one output should be tested at a lime, and the duration of the test should not exceed 10 ms. 

TEXAS ~ 
INSTRUMENTS 
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74ACll0ll 
UNIT 

MIN MAX 

2.9 

4.4 

5.4 

2.48 
V 

3.8 

4.8 

3.85 

0.1 

0.1 

0.1 

0.44 
V 

0.44 

0.44 

1.65 

",1 JAA 
40 JAA 

pF 
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54AC11011,74AC11011 
TRIPLE 3-INPUT POSITIVE-AND GATES 

02957, JULY 1987 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 v:!: 0.3 V (unless otherwise noted) (see Figure 1) 

FROM TO TA=2SoC 54ACll0ll 74ACll0ll 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tpLH 1.5 6 8.3 1.5 9.7 1.5 9.1 
Any Y 

tpHL 1.5 6 8.2 1.5 9.6 1.5 9 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

FROM TO TA = 25°C 54AC11011 74AC11011 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tpLH 1.5 4 5.9 1.5 6.9 1.5 6.5 
Any Y 

tPHL 1.5 4.5 6.4 1.5 7.3 1.5 6.9 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per gate CL = 50 pF, f "il MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTest~ 
CL = 50 pF 500 Q 

(see Note A) T 
(see N~;:~ --.i 50% \. 50: - - --

1 1 1 
tpLH ~ ·1 l1li .1 tpHL 

1 1 
I r----....... \!:-I-:.=.-:-- VOH 

Output ISO% VCC ~CC 
_____ -J VOL 

Vcc 

OV 

LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

UNIT 

ns 

UNIT 

ns 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 
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C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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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 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-,...m Process 

• 500-mA Typical Latch-Up Immunity 
at 125'C 

• Package Options Include Plastic 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPs 

description 

These devices contain three independent 3-input 
AND gates. They perform the Boolean functions 
Y = A·B·C or Y = A + B + C in positive logic. 

The 54ACT11011 is characterized for operation 
over the full military temperature range of - 55'C 
to 125'C. The 74ACT11 011 is characterized for 
operation from - 40'C to 85·C. 

A 

H 

L 

X 

X 

logic symbolt 

1A 
16 

1B 
15 

1C 
14 

2A 
11 

2B 
10 

2C 
9 

3A 
8 

3B 
7 

3C 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 

B C Y 

H H H 

X X L 

L X L 

X L L 

& 
2 

1Y 

3 
2Y 

6 
3Y 

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

Pin numbers shown are for the 0, J. and N packages. 

EPIC is a trademark of Texas Instruments Incorporated. 

54ACT11011,74ACT11011 
TRIPLE 3-INPUT POSITIVE-AND GATES 

SCAS028A- JULY 1987-REVISEDAPRIL 1993 

54ACT11011 ••• J PACKAGE 
74ACT11011 .•• D OR N PACKAGE 

(TOP VIEW) 

1A 16 

1Y 1C 

2Y 2A 
GND VCC 
GND VCC 

26 

2C 

36 3A 

54ACT11011 ••• FK PACKAGE 
(TOP VIEW) 

000 
~:$'z:$'~ 

1C 
3 2 1 2019 

2C 4 18 
16 5 17 3A 

NC 6 16 NC 

1A 7 15 36 

1Y 8 14 3C 
9 10111213 

>-000>-
NZZZM 

(!) (!) 

NC - No internal connection 

logic diagram (positive logic) 

~~~1Y 
1C =-----=L-.F--

~~---2Y 
2C~ 

:~3Y 
3C~ 

~~~~~~O:I~ :cc;!\!"fII"pe~a::::.: ,c:'-:':m:'~ 
.tand.rd wlrranty. Production procntlng don nat ntetINnty Include 
... tlng of all PIli_era. 1ExAs ~ 

Copyright © 1993, Texas Instruments Incorpor<!led 
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54ACT11 011, 7 4ACT11 011 
TRIPLE 3-INPUT POSITIVE-AND GATES 

SCAS028A- 02957, JULY 1987-REVISEDAPRIL 1993 

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 ................................................. ::t: 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ............................................ ::t: 50 mA 
Continuous output current, 10 (VO = 0 to Vecl ................................... < .......... ::t: 50 mA 
Continuous current through Vee or GND .................................................. ::t: 100 mA 
Storage temperature range ........................................................ - 65·C to 150·C 

t Stresses beyond those Ii~ted under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings on~ 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 voHage ratings may be exceeded if the input and output current ratings are observed. 

recommended operating conditions 
54ACT11011 74ACT11 011 

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 voHage 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 

I1t/l1v Input transRion rise or fall rate 0 10 0 10 nslV 

TA Operating free-air tem perature -55 125 -40 85 ·e 

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

TA=25·C 54ACT11011 74ACT11011 
PARAMETER TEST CONDITI.ONS VCC 

MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
IOH = -50.,A 

S.5V 5.4 5.4 5.4 

4.5 V 3.94 3.7 3.8 
VOH IOH =-24mA 

5.5V 4.94 4.7 4.8 

IOH=-50mAl: S.5V 3.85 

10H =-75 mAl: 5.5V 3.85 

4.5V 0.1 0.1 0.1 
IOl = 50.,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 

IOl= 50 mAt 5.5V 1.65 

10l= 75 mAt 5.5V 1.65 

II VI = Vee or GND 5.5V ±0.1 ±1 ±1 

ICC VI = Vee or GND, 10=0 5.5V 4 80 40 

I1lee§ 
One input at 3.4 V. 

5.5V 0.9 1 1 Other inputs at GND or Vee 

ei VI = Vee or GND 5V 3.5 

* 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 voHage levels rather than 0 Vor Vee. 
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54ACT11 011, 7 4ACT11 011 
TRIPLE 3·INPUT POSITIVE·AND GATES 

SCAS028A - 02957, JULY 1987 - REVISED APRIL 1993 

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

FROM TO TA = 25°C 54ACT11011 74ACT11011 
PARAMETER 

(lNPUl) (OUTPUl) 
UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tpLH 1.5 6.5 8.6 1.5 10.2 1.5 9.6 
A, B, orC y ns 

tpHL 1.5 5.5 7.9 1.5 9.2 1.5 8.7 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capac~ance per gate CL = 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTestn 

CL=50pF 
(see Note A) T 500 Q 

- -- -

LOAD CIRCUIT VOLTAGE WAVEFORMS 

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

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS ~ 
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54AC11 014, 7 4AC11 014 
HEX SCHMITT-TRIGGER INVERTERS 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC'M (Enhanced-Performance Implanted 
CMOS) 1-Jlm 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 Schmit-tigger devices contain six 
independent inverters. They perform the Boolean 
function Y = A. Because ofthe Schmitt action they 
have different input threshold levels for positive
going (VT +) and for negative-going (VT _) signals. 

These circuits are temperature compensated and 
can be triggered from the slowest of input ramps 
and still give clean, jitter-free output signals and 
also have greater noise margin than conventional 
inverters. 

The 54AC11014 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The 7 4AC11 014 is characterized for 
operation from -40°C to 85°C. 

EPIC is a trademark of Texas Instruments Incorporated. 

~~~~~:fo:I! .I;!cor:c:~ .. "pe~'::::': r::!~~~:m~~~ 
standard warranty. Production procntilg dOlI not ntetIHrify Include 
tesllng of.1I Plrllmet.,., TEXAS ~ 

INSTRUMENTS 

AUGUST 1989 - REVISED APRIL 1993 

54AC11014 ••• J PACKAGE 
74AC11014 ••• ow OR N PACKAGE 

(TOP VIEW) 

3Y 3 
GND 
GND 

6Y 

1A 
2A 
3A 
NC 

VCC 

VCC 
NC 
4A 
5A 
6A 

54AC11014 ••• FK PACKAGE 

2A 4 
1A 5 
1Y 6 

2Y 7 

3Y 8 

(TOP VIEW) 

() () 
co () () () () C\lz»z 

3 2 1 2019 
18 

17 

16 

15 

14 
9 10 11 12 13 

0000>zzzz"<t 
<!H!H') (!) 

4A 
5A 
6A 
6Y 
5Y 

NC - No internal connection 

FUNCTION TABLE 
(each inverter) 

INPUT OUTPUT 
A Y 

H L 

L H 

Copyright © 1993. Texas Instruments Incorporated 
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54AC11014, 74AC11014 
HEX SCHMITT·TRIGGER INVERTERS 

AUGUST 1989 - REVISED APRIL 1993 

logic symbolt 

1A 

2A 

3A 

4A 

SA 

6A 

20 

19 

18 

13 

12 

11 

.D" 
1 

2 

3 

8 

9 

10 

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

Pin numbers shown are for the OW, J, and N packages. 

1Y 

2Y 

3Y 

4Y 

5Y 

6Y 

logic diagram (positive logic) 

1A 
20 [90 1Y 

2A 
19 [90 2 2Y 

3A 
18 [90 3 3Y 

4A 
13 B>o 8 4Y 

SA 
12 [90 9 5Y 

6A 
11 [90 10 6Y 

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 Vto Vee + 0.5 V 
Output voltage range, Vo (see Note 1) .................... , ................... -0.5 Vto Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vecl ................................................. ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ............................................ ±50 mA 
Continuous output current, 10 (VO = 0 to Vecl .............................................. ±50 mA 
Continuous current through Vee or GND .................................................. ± 150 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 clamp-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 

At/Av Input transition rise or fall rate 

TA Operating free-air temperature 

54AC11014 

MIN 

3 

Vee=3V 2.1 

Vee = 4.5V 3.15 

Vee = 5.5V 3.85 

Vce=3V 

Vee = 4.5V 

Vee =5.5V 

0 

0 

Vee=3V 

vee = 4.5V 

Vee = 5.5V 

Vee=3V 

Vee=3V 

Vee = 5,5V 

0 
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74AC11 014 

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 

100 0 

125 -40 

UNIT 
MAX 

5.5 V 

V 

0,9 

1.35 V 

1.65 

Vee V 

Vee V 

-4 

-24 rnA 
-24 

12 

24 rnA 
24 

100 nsiV 

85 'e 



54AC11014,74AC11014 
HEX SCHMITT-TRIGGER INVERTERS 

AUGUST 1989 - REVISED APRIL 1993 

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

TA = 25°C 54AC11 014 74AC11014 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX MIN MAX 

3V 2.2 2.2 2.2 

VT+ 4.5V 3.2 3.2 3.2 

5.5V 3.9 3.9 3.9 

3V 0.5 0.5 0.5 

VT- 4.5V 0.9 0.9 0.9 

5.5V 1.1 1.1 1.1 

3V 0.3 1.2 0.3 1.2 0.3 1.2 
6.VT 4.5 V 0.4 1.4 0.4 1.4 0.4 1.4 
(Vr+-VT~ 

5.5V 0.5 1.6 0.5 1.6 0.5 1.6 

3V 2.9 2.9 2.9 

10H =-50 IIA 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 

10H=-50mAt 5.5V 3.85 

10H =-75mAt 5.5V 3.85 

3V 0.1 0.1 0.1 

10L= 50 IIA 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 

4.5V 0.36 0.5 0.44 
10L= 24mA 

5.5V 0.36 0.5 0.44 

10L= 50 mAt 5.5V 1.65 

10L= 75 mAt 5.5V 1.65 

II VI = VCC or GND 5.5V ±0.1 ±1 ±1 

ICC VI = VCC or GND, 10=0 5.5V 4 80 40 

CI VI = VCC or GND 5V 3.5 

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 Figure 1) 

FROM TO TA=25°C 54AC11014 74AC11 014 
PARAMETER 

(INPUl) (OUTPUl) MIN TYP MAX MIN MAX MIN MAX 

tpLH 1.2 5.4 9.2 1.2 10.3 1.2 9.8 
A y 

tpHL 1.7 6 8.5 1.7 9.9 1.7 9.3 

1ExAs ~ 
INSIRUMENTS 
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UNIT 

V 

V 

V 

V 

V 

JlA 
JlA 
pF 

UNIT 

ns 
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54AC11014, 74AC11014 
HEX SCHMITI-TRIGGER INVERTERS 

AUGUST 1989 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
VCC = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

FROM TO TA = 25°C 54AC11 014 74AC11014 
PARAMETER 

(INPUl) (OUTPUl) MIN TYP MAX MIN MAX MIN MAX 

tpLH 1.1 3.6 6.8 1.1 7.6 1.1 7.1 
A Y 

tpHL 1.5 4.1 6.7 1.5 7.6 1.5 7.4 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpel Power dissipation capacitance CL = 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

CL=50pF ~ 
Fr~~d~;1e: -----r-=1 

(see Note A) T 500 n _ 

- -

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

Output 

-1 50% \~~---::C 
tpHL -;'~I---~~ 

1 
~ ~ tpLH 

___ """"I 
\5O%VCC 

VOLTAGE WAVEFORMS 

1 

F VOH 5O%VCC 

VOL 

UNIT 

ns 

B. Input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 n, tr = 3 ns, tf = 3 ns. 

2-54 

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

Figure 1. Load Circuit and Voltage Waveforms 
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• Inputs Are TTL-Voltage Compatible 
• Flow-Through Architecture Optimizes 

PCB Layout 
• Center-Pin Vee and GND Configurations 

Minimize Hlgh·Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-J.lm Process 

• SOo-mA Typical Latch-Up Immunity at 12SoC 
• Package Options Include Plastic 

Small·Outline Packages and Standard 
Plastic 30o-mll DIPs 

description 

74ACT11014 
HEX SCHMITT-TRIGGER INVERTER 

SCAS1 42A - 03791, FEBRUARY 1991 - REVISED APRIL 1 993 

ow OR N PACKAGE 
(TOP VIEW) 

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

GND NC 
GND VCC 
GND VCC 
GND NC 

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

The 7 4ACT11 014 is a Schmitt-trigger device that contains six independent inverters. It performs the Boolean 
function Y = A. Because of the Schmitt action, it has different input threshold levels for positive-going (Vr +) and 
negative-going (Vr _) signals. 

The 74ACT11014 is temperature compensated and can be triggered from the slowest of input ramps and still 
give clean, jitter-free output signals. It also has a greater noise margin than conventional inverters. 

The 7 4ACT11 014 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each Inverter) 

INPUT OUTPUT 
A Y 

H L 

L H 

logic symbolt logic diagram, each inverter (positive logic) 

20 
1A 1Y A 19 2 
2A 2Y 

18 3 
3A 3Y 

13 8 
4A 4Y 

12 9 
SA 5Y 

11 10 
6A 6Y 

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

EPIC is a trademark of Texas Instruments Incorporated. 
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Copyright © 1993. Texas Instruments Incorporated 
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74ACT11014 
HEX SCHMITT·TRIGGER INVERTER 

SCAS142A- 03791, FEBRUARY 1991 '- REVISED APRIL 1993 

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) ............................................... :1:20 mA 
Output clamp current, 10K % < 0 or Va> Vee) ........................................... :1:50 mA 
Continuous output current, 10 (Va = 0 to Vee) ............................................. :1:50 mA 
Continuous current through Vee or GND .................................................. :1:150 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 condttions' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

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

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

Vil low-level Input voltage 

VI Input voltage 

Vo Output voltage 

IOH High-level output current 

IOl Low-level output current , 

!J.t/!J.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floallng inPuts must be held high or low. 
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MIN NOM 

4.5 5 

2 

0 

0 

0 

-40 

MAX UNIT 

5.5 V 

V 

0.8 V 

Vee V 

Vee V 

-24 mA 

24 mA 

10 nsN 
85 ·e 



74ACT11014 
HEX SCHMITT·TRIGGER INVERTER 

SCAS142A- 03791, FEBRUARY 1991 - REVISEOAPRIL 1993 

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

PARAMETER TEST CONDITIONS Vee 
TA=25°C 

MIN 
MIN TYP MAX 

4.5V 2 
VT+ 

5.5V 2 

4.5V 0.8 
VT-

5.5V 0.8 

4.5V 0.4 1.2 0.4 
t.VT 

5.5V 0.4 1.2 0.4 

4.5V 4.4 4.4 
10H =-50,.A 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 
IOH=-24mA 

5.5V 4.94 4.8 

10H =-75mAt 5.5V 3.85 

4.5V 0.1 
10l= 5O,.A 

5.5V 0.1 

VOL '4.5 V 0.36 
10l= 24 mA 

5.5V 0.36 

10l= 75 mAt 5.5V 

II VI = Vee or GND 5.5V ,00.1 

lee VI = Vee or GND, 10=0 5.5V 4 

t.lee* One Input at 3.4 V, Other inputs at Vee or GND 5.5V 0.9 

ei VI = Vee or GND 5V 5 

t Not more than one output should be tested at a time, and the duration 01 the test should not exceed 10 ms. 
* This is the increase in supply current lor each input that is at one 01 the specified TIL voftage levels rather than 0 Vor Vee. 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=25'e 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

tplH 2.3 5.6 8.4 2.3 
A Y 

tPHl 3.3 6.4 8.3 3.3 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Power dissipation capacitance el = 50 pF, I = 1 MHz 

ThxAs ~ 
INSrRUMENTS 
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MAX UNIT 

2 
V 

2 

0.8 
V 

0.8 

1.2 v 
1.2 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

,01 ,.A 

40 ,.A 

1 mA 

pF 

MAX UNIT 

9.2 
ns 

9.5 
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74ACT11014 
HEX SCHMITT·TRIGGER INVERTER 

SCAS142A- 03791, FEBRUARY 1991 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

From Output 

CL=50pF 

Input 
(see Note B) --11•SV 

tpHL ~ ~ 
1 

'\~~--- 3V 

I· ov 
~ .1 tpLH 

1 

! VOH 

~;~L 

Under Test;r:J 

(see Note A) T 500 C ___ """ 1 

\.SO%VCC Output 

LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A CL includes probe and jig capacnance. 

24;8 

B. Input pulses are supplied by generators having the following characteristics: PRR", 10 MHz, Zo = 50 C, Ir = 3 ns, If = 3 ns. 
C. The outputs are measured one at a lime with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPICT. (Enhanced-Performance Implanted 
CMOS) 1-!1m 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 devices contain two independent 4-input 
NAND gates. They perform the Boolean functions 
Y = A • B • C • D or Y = A + B + C + is" in positive 
logic. 

The 54AC11020 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The 7 4AC11 020 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 

INPUTS 

A B C 0 

H H H H 

L X X X 

X L X X 

X X L X 

X X X L 

EPIC is a trademark of Texas Instruments Incorporated. 

54AC11 020, 74AC11 020 
DUAL 4-INPUT POSITIVE-NAND GATES 

02957 MARCH 1987 - REVISED APRIL 1993 

54AC11 020 •.. J PACKAGE 
74AC11020 •.. 0 OR N PACKAGE 

(TOP VIEW) 

1B 

20 
2C 

NC 
1C 
10 
VCC 
2A 

54AC11 020 ... FK PACKAGE 
(TOP VIEW) 

NC 
NC 
1B 
NC 
1A 

o 
t)o~:;;>~ 

3 2 1 20 19 
4 18 2B 

5 17 NC 
6 16 NC 
7 15 NC 
8 14 2C 

9 10 11 1213 

NC - No internal connection 

OUTPUT 
y 

L 

H 

H 

H 

H 

~~~~~~:o:T: .=:r:!~~':.I~~:=:,: r::!i~~~:mde·!·~ 
ltand.rd warranty. ProdlN:tion proceulng doH MIl necessarily Include 
t.,ting of.1I Pll1lmetlra. TEXAS ~ 

INSTRUMENTS 

Copyright © 1993, Texas Instruments Incorporated 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 2-59 



54AC11 020, 74AC11 020 
DUAl4-INPUT POSITIVE-NAND GATES 

02957, MARCH 1987-REVISEOAPRIL 1993 

logic symbolt logic diagram (positive logic) 

1A 

1B 

1C 

10 

2A 

2B 

2C 

20 

2 

1 

13 

12 

10 

9 

7 

6 

& 

3 
1Y 

5 
2Y 

2 

~ 
1A 1 
1B 13 1Y 
1C 
10 12 

10 

~~ 
2A 9 
2B 7 
2C 

6 2D 

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

Pin numbers shown are for the 0, J, and N 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 > Vecl ............................................... :i:20 mA 
Output clamp current, 10K (VA < 0 or Va> Vecl ........................................... :i:50 mA 
Continuous output current, 10 (Va = 0 to Vecl ............................................. :i:50 mA 
Continuous current through Vee or GND ................................................. :i:100 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 clamp-current ratings are observed. 
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recommended operating conditions 

VCC Supply voltage 

Vee =3V 

VIH High-level input voltage Vee =4.5 V 

Vee = 5.5 V 

Vee=3V 

VIL Low-level Input v~ltage Vce=4.5V 

Vee =5.5V 

VI Input voltage 

Vo Output voltage 

Vce=3V 

10H High-level output current Vee =4.5V 

Vee =5.5V 

Vee=3V 

10L Low-level output current VCC =4.5V 

Vee =5.5V 

At/Av Input transition rise or fall rate 

TA Operating free-air temperature 

54AC11 020, 74AC11 020 
DUAL 4-INPUT POSITIVE-NAND GATES 

02957. MARCH 1987-REVISEO MARCH 1990 

54AC11020 74AC11020 
UNIT 

MIN NOM MAX MIN NOM MAX 

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 

1.35 1.35 V 

1.65 1.65 

0 Vec 0 Vee V 

0 Vee 0 Vee V 

-4 -4 

-24 -24 rnA 

-24 -24 

12 12 

24 24 rnA 

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=25·C 54AC11 020 74AC11020 
PARAMETER TEST CONDITIONS VCC UNIT 

MIN TYP MAX MIN MAX MIN MAX 

3V 2.9 2.9 2.9 

10H =-50 IlA 4.5V 4.4 4.4 4.4 

5.5V 5.4 5.4 5.4 

10H =-4mA 3V 2.58 2.4 2.48 
VOH V 

4.5V 3.94 3.7 3.8 
10H =-24mA 5.5V 4.94 4.7 4.8 

10H =-50 mAt 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 V 

4.5V 0.36 0.5 0.44 
IOL= 24 rnA 

5.5V 0.36 0.5 0.44 

10L= 50 mAf 5.5V 1.65 

IOL=75mAt 5.5V 1.65 

II VI = Vee or GND 5.5V ±0.1 ",1 ",1 IlA 
lee VI = Vee or GND. 10=0 5.5V 4 80 40 IlA 
Cj VI = Vec or GND 5V 3.5 pF 

t Not more than one output should be tested at a tome, and the duration of the test should not exceed 10 ms. 
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54AC11 020, 74AC11 020 
DUAL 4-INPUT POSITIVE-NAND GATES 

02957, MARCH 1987 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
VCC = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

FROM TO TA=25°C 54AC11 020 74AC11020 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN 

tpLH 1.5 6.4 8.6 1.5 10 1.5 
Any Y 

tpHL 1.5 6.4 9.2 1.5 10.7 1.5 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

MAX 

9.4 

10.1 

FROM TO TA =2Soc 54AC11020 74AC11020 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX 

tpLH 1.5 4.3 8.1 1.5 7 
Any Y 

tPHL 1.5 4.4 7.8 1.5 7.7 

operating characteristics, Vec = 5 V, TA = 25°e 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacHance per gate CL = 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTe~T=1 
CL=50pF 

(see Note A) I soo Q 

- -- -

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

Output 

--1SO% 

tPHL -joIII~--+!~ 

-----..' 
\50%VCC 

VOLTAGE WAVEFORMS 

MIN MAX 

1.5 6.7 

1.5 7.3 

UNIT 

ns 

UNIT 

ns 

B. Input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 
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C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Inputs Are TTL-Voltage Compatible 
• Flow-Through Architecture to Optimize 

PCB Layout 

• Center-Pin Vee and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-J.lm Process 

• 500-mA Typical Latch-Up ImmunHy 
at 125·C 

• Package Options Include Plastic 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPs 

description 

These devices contain two independent 4-input 
NAND gates. They perform the Boolean functions 
Y = A·B·C·D or Y = A + B + C + i5 in positive logic. 

The 54ACT11020 is characterized for operation 
over the full military temperature range of - 55·C 
to 125·C. The 74ACT11 020 is characterized for 
operation from - 40·C to 85·C. 

FUNCTION TABLE 
(each gate) 

INPUTS 

A B 

H H 

L X 

X L 

X X 

X X 

logic symbolt 

1A 

1B 

1C 

10 

2A 

2B 

2C 

20 

2 

1 

13 

12 

10 

9 

7 

6 

C 0 

H H 

X X 

X X 

L X 

X L 

& 

OUTPUT 
Y 

L 

H 

H 

H 

H 

3 1Y 

5 2Y 

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

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

EPIC is a trademark of Texas Instruments Incorporated. 

54ACT11020, 74ACT11 020 
DUAL 4-INPUT POSITIVE-NAND GATES 

SCASOl6A- JUNE 1987 - REVISED APRIL 1993 

54ACT11020 ••. J PACKAGE 
74ACT11020 ••• 0 OR N PACKAGE 

1B 
1A 
1Y 

(TOP VIEW) 

NC 
1C 
10 

Vee 
2A 
2B 

54ACT11 020 ••• FK PACKAGE 

NC 4 
NC 5 
1B 6 
NC 7 
1A 8 

(TOP VIEW) 

0 
S?e~~~ 

3 2 1 2019 
18 

17 

16 

15 

14 
9 10111213 

>-00>-0 
~ZZC'llC'll 

(!) 

NC - No internal connection 

logic diagram (positive logic) 

2B 
NC 
NC 
NC 
2C 

~:~1Y 1C=r==t---r 
10 

:~2Y 2C=r==t---r 
20 

~~~~~:o~~! .~or:':~RI t;;::::.: r:!'!':':m: 
8tandlrd warranty. Production proctUlng don nat nteelllrily Include 
tHting tA III piramelers. TEXAS ~ 

INSTRUMENTS 

Copyright © 1993, Texas Instruments Incorporated 
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54ACT11020, 74ACT11020 
DUAL 4-INPUT POSITIVE-NAND GATES 

SCAS016A- 02957, JUNE 1987 - REVISED APRIL 1993 

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

Supply voltage range, Vee .......................................................... - 0.5 V to 6 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) ................................................. :t: 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ............................................ :t: 50 mA 
Continuous output current, 10 (Vo = 0 to Vee) .............................................. :t: 50 mA 
Continuous current through Vee or GND .................................................. :t: 100 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 condHions" 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 
54ACT11020 74ACT11020 

UNIT 
MIN MAX MIN MAX 

Vee Supply vottage 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 

10H High-level output current -24 -24 rnA 

10L Low-level output current 24 24 rnA 

t.t/t.v Input transition rise or fall rate 0 10 0 10 ns/V 

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 54AeT11020 74ACT11020 
PARAMETER TEST CONDITIONS Vce 

MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
10H =-50 j.iA 

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 mA* 5.5V 3.85 

10H =-75 mA* 5.5V 3.85 

4.5V 0.1 0.1 0.1 
10L = 50 j.iA 

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=50mA* 5.5V 1.65 

IOL=75mA* 5.5V 1.65 

II VI = Vee or GND 5.5V ,0 0.1 ,01 ,01 

ICC VI = Vee or GND, 10=0 5.5V 4 80 40 

t.ICC§ 
One input at 3.4 V, 

5.5V 0.9 1 1 
Other inputs at GND or Vee 

Ci VI = Vee or GND 5V 3.5 

* 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 or Vee. 
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UNIT 

V 

V 

j.iA 

j.iA 

rnA 

pF 



54ACT11020, 74ACT11020 
DUAL 4-INPUT POSITIVE-NAND GATES 

SCASOl6A- 02957, JUNE 1987 - REVISED APRIL 1993 

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

FROM TO TA=25°C 54ACT11020 74ACT11020 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tpLH 1.5 5.6 8.5 1.5 9.5 1.5 9.1 
Any y 

tPHL 1.5 6.1 8.4 1.5 9.8 1.5 9.2 

operating characteristics, VCC = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Cpd Power dissipation capackance per gate CL = 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTest~ 
CL=50pF 

(see Note A) T 500 0 

"':'" ~ 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note 8) 

Output 

---i1•5V 
\~5~--- 3V 
I· OV 

tPHL ~ ~ 
I 

___ ~I 

\. 5O%VCC 

~ ~I tpLH 
I 
I 
~' VOH 

T5O%Vcc 
---VOL 

VOLTAGE WAVEFORMS 

UNIT 

ns 

B. Input pulses are supplied by generators having the following characteristics: PRR", 1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-l-lm Process 

• 500-mA Typical Latch-Up Immunity 
at 125°C 

• Package Options Include Plastic 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPs 

description 

These devices contain two independent 4-input 
AND gates. They perform the Boolean functions 
Y=A·B·C·D~Y=A+B+C+D~pooWw 
logic. 

The 54AC11021 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The 7 4AC11 021 is characterized for 
operation from -40°C to 85°C. 

FUNCTION TABLE 
(each gate) 

INPUTS 

A B C 0 

H H H H 

L X X X 

X L X X 

X X L X 

X X X L 

EPIC is a trademark of Texas Instruments Incorporated. 

54AC11021,74AC11021 
DUAL 4-INPUT POSITIVE-AND GATES 

02957 JULY 1987 - REVISED 

54ACll021 .•. J PACKAGE 
74ACll021 ... 0 OR N PACKAGE 

(TOP VIEW) 

16 NC 

1A 1C 

1Y 10 
GND VCC 

2Y 2A 

2D 26 

2C NC 

54ACll021 ... FK PACKAGE 
(TOP VIEW) 

0 
00 ~;:;'~ 

3 2 2019 
NC 4 18 26 

NC 5 17 NC 

16 6 16 NC 

NC 7 15 NC 

1A 8 14 2C 
9 10 11 12 13 

>-00>-0 
~ZZC\lC\l 

c:l 

NC - No internal connection 

OUTPUT 
Y 

H 

L 

L 

L 

L 
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54AC11 021 , 74AC11 021 
DUAL 4-INPUT POSITIVE-AND GATES 

02957, JULY 1987- REVISEOAPRIL 1993 

logic symbolt logic diagram (positive logic) 

1A 

18 

1C 

10 

2A 

28 

2C 

20 

2 

1 

13 

12 

10 

9 

7 

6 

& 

3 
1Y 

5 
'ZV 

2 

P-'-'v 1A 
18 13 
1C 
10 12 

10 

~w 
2A 9 
28 7 
2C 6 20 

t This symbol Is in accordance with ANSI/IEEE Sid 91-1984 
and IEC Publication 617-12. 

Pin numbers shown are for the 0, J, and N 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, 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 currentthrough Vee or GND ................................................. ::100 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 condttions· is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voHage ratings mey be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions 

Vee Supply voltage 

Vee =3V 

VIH High-level input voltage Vee =4.5V 

Vee = 5.5 V 

Vee=3V 

VIL Low-level input voltage Vee =4.5V 

Vee =5.5V 

VI Input voltage 

Vo Output voltage 

Vee=3V 

10H High-level output current Vee=4.5V 

Vee=5.5V 

Vee =3V 

10L Low-level output current Vee =4.5 V 

Vee = 5.5V 

I1t/l1v Input transition rise or fall rate 

TA Operating free-air temperature 

54AC11021, 74AC11021 
DUAL 4-INPUT POSITIVE-AND GATES 

02957, JULY 1987 - REVISEOAPRIL 1993 

54AC11021 74AC11 021 
UNIT 

MIN NOM MAX MIN NOM MAX 

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 

1.35 1.35 V 

1.65 1.65 

0 Vee 0 Vee V 

0 Vee 0 Vee V 

-4 -4 

-24 -24 mA 

-24 -24 

12 12 

24 24 mA 

24 24 

0 10 0 10 ns/V 

-55 125 -40 85 ·e 

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

TA=2S·C 54AC11021 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX 

3V 2.9 2.9 

10H = -50 IlA 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=-SOmAt 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 

IOL=12mA 3V 0.36 0.5 
VOL 

4.SV 0.36 O.S 
IOL=24mA 

S.5V 0.36 O.S 

10L= 50 mAt 5.5V 1.65 

10L= 75 mAt 5.SV 

II VI = Vce or GND 5.SV ±0.1 ±1 

ICC VI = Vee or GND, 10=0 5.SV 4 80 

ei VI = Vee or GND 5V 3.S 

t Not more than one output should be tested at a time, and the duration 01 the test should not exceed lams. 

TEXAS ~ 
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74Ae11021 
UNIT 

MIN MAX 

2.9 

4.4 

5.4 

2.48 
V 

3.8 

4.8 

3.85 

0.1 

0.1 

0.1 

0.44 
V 

0.44 

0.44 

1.65 

±1 jJA 

40 IlA 
pF 

2-B9 



54AC11 021 , 74AC11 021 
DUAL 4-INPUT POSITIVE-AND GATES 

02957, JULY 1987 - REVISEOAPRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

FROM TO TA=25°C 54AC11021 74AC11 021 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tPLH 1.5 8.2 11.4 1.5 13.9 1.5 13 
Any Y 

tPHL 1.5 6.4 8.7 1.5 9.9 1.5 9.3 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V:I: 0.5 V (unless otherwise noted) (see Figure 1) 

FROM TO TA = 25°C 54AC11021 74AC11 021 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tPLH 1.5 5.6 7.8 1.5 9.4 1.5 8.8 
Any Y 

tPHL 1.5 4.6 6.5 1.5 7.4 1.5 6.9 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per gate CL = 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTe~~ 
CL=50pF 

(see Note A) T 500 0 

- -- -

(see N!~~ --.if 50% " 50% - - - - ::C 
1 1 1 

tpLH ~·I 14 .1 tpHL 

i ~ ____ ~.-II -- VOH 

Output /50% VCC 50% VCC 
________ -J VOL 

LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

UNIT 

ns 

UNIT 

ns 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

1ExAs ." 
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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 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-J.lm Process 

• SOO-mA Typical Latch-Up Immunity at 12S·C 

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

description 

These devices contain two independent 4-input 
AND gates. They perform the Boolean functions 
Y = A·B·C·DorY = A+ B+ C+ D in positive logic. 

The 54ACT11021 is characterized for operation 
over the full military temperature range of -55·C 
to 125·C. The 74ACT11 021 is characterized for 
operation from - 40·C to 85·C. 

A 

H 

L 

X 

X 

X 

logic symbolt 

1A 

1B 

1C 

10 

2A 

2B 

2C 

20 

2 

1 

13 

12 

10 

9 

7 

6 

FUNCTION TABLE 
(each gate) 

INPUTS 

B C 0 

H H H 

X X X 

L X X 

X L X 

X X L 

& 

OUTPUT 
Y 

H 

L 

L 

L 

L 

3 1Y 

5 2Y 
tThis symbol Is in accordance with ANSI/IEEE SId 91-1984 

and IEC Publication 617-12. 
Pin numbers shown are for the D, J, and N packages. 

EPIC is a trademark of Texas Instruments Incorporated. 

54ACT11021,74ACT11021 
DUAL 4-INPUT POSITIVE-AND GATES 

SCAS012B -02957 JULY 1978- REVISED APRIL 1993 

54ACT11021 ••• J PACKAGE 
74ACT11021 .•• 0 OR N PACKAGE 

(TOP VIEW) 

18 NC 
1A 1C 
1Y 10 

GND VCC 
2Y 2A 

28 
NC 

64ACT11021 ••• FK PACKAGE 
(TOP VIEW) 

o 
~e~~~ 

NC 3 2 1 2019 28 4 18 
NC 5 17 NC 
18 6 16 NC 
NC 7 15 NC 
1A 8 14 2C 

9 10 11 12 13 

>00>0 
-ZZ(\I(\I 

<!) 

NC - No internal connection 

logic diagram (positive logic) 

~:~lY 
1C~ 
10 

§~2Y 
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54ACT11021,74ACT11021 
DUAL 4-INPUT POSITIVE-AND GATES 

SCAS012B - 02957, JULY 1978 - REVISED APRIL 1993 

absolute maximum ratings over operatiog 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 .................................................. ±100 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 

VCC 

VIH 

VIL 

VI 

Vo 

IOH 

IOL 

At/Av 

TA 

2-72 

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 ~ 
INSTRUMENTS 
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54ACT11021 

MIN MAX 

4.5 5.5 

2 

0.8 

0 VCC 

0 Vee 

-24 

24 

0 10 

-55 125 

74ACT11021 
UNIT 

MIN MAX 

4.5 5.5 V 

2 V 

0.8 V 

0 Vee V 

0 Vec V 

-24 mA 

24 mA 

0 10 ns/V 

-40 85 ·C 



54ACT11021, 74ACT11021 
DUAL 4-INPUT POSITIVE-AND GATES 

SCAS012B - 02957, JULY 1978 - REVISED APRIL 1993 

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

TA=25°C 54ACT11021 74ACT11021 
PARAMETER TEST CONDITIONS VCC UNIT 

MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
IOH = -50 IlA 

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 
V 

IOH=-50mAj: 5.5V 3.85 

IOH=-75mAj: 5.5V 3.85 

4.5V 0.1 0.1 0.1 
IOl = 50 IlA 

5.5V 0.1 0.1 0.1 

4.5V 0.36 0.5 0.44 
VOL 10l= 24 rnA 

5.5V 0.36 0.5 0.44 
V 

IOl=50mAj: 5.5V 1.65 

10l= 75 mAt: 5.5V 1.65 

II VI = Vee or GND 5.5V ±0.1 ±1 ± 1 IlA 
ICC VI = Vee or GND, 10=0 5.5V 4 80 40 IlA 

d1ee§ 
One input at 3.4 V, 

5.5V 0.9 1 1 rnA 
Other inputs at GND or Vee 

ei VI = Vee or GND 5V 3.5 pF 

* 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 lor each input that is at one 01 the specified TTL voltage levels rather than 0 V or Vee. 

switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Figure 1) 

FROM TO TA=25°C 54ACT11 021 74ACT11021 
PARAMETER (INPUT) (OUTPUT) 

UNIT 
MIN TYP MAX MIN MAX MIN MAX 

tplH 1.5 6.7 8.8 1.5 10.4 1.5 9.8 
Any Y ns 

tpHl 1.5 5.4 8.3 1.5 9.5 1.5 8.9 

operating characteristics, Vee = 5 V, TA = 25°e 
PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per gate el = 50 pF, 1=1 MHz 

1ExAs ~ 
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54ACT11021, 74ACT11021 
DUAL 4·INPUT POSITIVE-AND GATES 

SCASO' 2B - 02957, JULY' 978 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTest,T=} 

CL=50pF 5DDQ 

.... N~.A) T _ 
- -

LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance, 

2-74 

B. Input pulses are supplied by generators having the following characteristics: PRR:< 10 MHz, Zo = 50 Q, 'Ir = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• 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 

• 500-mA Typical Latch-Up Immunity 
at 125°C 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
30o-mil DIPs 

description 

These devices contain three independent 3-input 
NOR gates. They perform the Boolean functions 
Y = A + B + C or Y = A • B· C in positive logic. 

The 54AC11027 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The 7 4AC11 027 is characterized for 
operation from -40°C to 85°C. 

A 

H 

X 

X 

L 

FUNCTION TA8LE 
(each gate) 

INPUTS OUTPUT 

8 C Y 

X X L 

H X L 

X H L 

L L H 

logic symbolt 

1A 

18 

1C 

2A 

28 

2C 

3A 

38 

3C 

1 

16 

15 

14 

11 

10 

9 

8 

7 

,,1 

2 
1Y 

3 
2Y 

6 
3Y 

tThis symbol is in accordance with ANSI/IEEE Sid 91-1984 
and IEC Publication 617-12. 

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

EPIC is a trademark of Texas Instruments Incorporated. 

54AC11 027, 74AC11 027 
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54AC11 027 ••• J PACKAGE 
74AC11027 ••• D OR N PACKAGE 

(TOP VIEW) 

1A 18 
1Y 1C 
2Y 2A 

GND VCC 
GND VCC 

3Y 11 28 
3C 10 2C 
38 9 3A 

54AC11 027 . , . FK PACKAGE 
(TOP VIEW) 

(,) (,) 
~ (')0 (,)CD > z> C\I 

1C 3 2 1 20 19 
4 18 2C 

18 5 17 3A 
NC 6 16 NC 
1A 7 15 38 
1Y 8 14 3C 

9 10 11 12 13 

>-00 C\lzz 0>-
ZM 

0 0 

NC - No internal connection 

logic diagram (positive logic) 

1A 

~ 18 1Y 
1C 

2A 

~ 28 2Y 
2C 

3A ~3Y 38 
3C 
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54AC11 027, 74AC11 027 
TRIPLE 3-INPUT POSITIVE-NOR GATES 

D2957, JULY 1987- REVISED APRIL 1993 

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, Va (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 (VA < 0 or Va> Vee) ........................................... ±50 rnA 
Continuous output current, 10 (VA = 0 to Vee) ............................................. ±50 rnA 
Continuous current through Vee or GND ................................................. ± 1 00 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 condnions' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

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

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voHage 

Vo Output voltage 

IOH High-level output current 

IOl low-level output current 

I!.I/tw Input transition rise or fall rate 

TA Operating free-air temperature 

2-76 

54ACll 027 

MIN 

3 

Vee=3V 2.1 

Vee = 4.5 V 3.15 

Vee = 5.5 V 3.85 

Vee=3V 

Vee=4.5V 

Vee = 5.5 V 

0 

0 

Vee=3V 

Vee = 4.5 V 

Vee =5.5V 

Vee=3V 

Vee =4.5 V 

Vee =5.5V 

0 

-55 

TEXAS ~ 
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NOM 

5 
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74AC11027 

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 

UNIT 
MAX 

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 



54AC11027, 74AC11 027 
TRIPLE 3-INPUT POSITIVE-NOR GATES 

02957. JULY 1987 - REVISED APRIL 1993 

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

TA=25°C 54ACll027 74ACll027 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX MIN 

3V 2.9 2.9 2.9 

10H = - 50 J.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 

10H =-50 mAt 5.5V 3.85 

10H =-75 mAt 5.5V 3.85 

3V 0.1 0.1 

10L = 50 J.IA 4.5V 0.1 0.1 

5.5V 0.1 0.1 

10L= 12mA 3V 0.36 0.5 
VOL 

4.5V 0.36 0.5 
IOL=24mA 

5.5V 0.36 0.5 

10L= 50 mAt 5.5V 1.65 

IOL=75mAt 5.5V 

II VI = VCC or GND S.SV ,.0.1 ,.1 

ICC VI = VCC or GND. 10=0 S.SV 4 80 

Ci VI = VCC or GND SV 3.S 

t Not more than one output should be tested at a time. and the durallOn 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 Figure 1) 

MAX 

0.1 

0.1 

0.1 

0.44 

0.44 

0.44 

1.65 

,.1 

40 

FROM TO TA =2SoC 54AC11027 74AC11027 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN 

tPLH 1.S 6.3 9.8 1.S 11.7 1.5 
Any Y 

tpHL 1.S 7.6 10.9 1.5 12.9 1.5 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V::t 0.5 V (unless otherwise noted) (see Figure 1) 

MAX 

10.9 

12 

FROM TO TA=2SoC 54AC11027 74AC11027 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX 

tPLH 1.S 4.3 6.8 1.5 8.1 
Any Y 

tpHL 1.5 4.S 7.S 1.S 8.9 

operating characteristics, Vee = 5 V, TA = 25°e 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per gate CL = 50 pF. f = MHz 

TEXAS ~ 
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MIN MAX 

1.5 7.7 

1.5 8.1 

UNIT 

V 

V 

~ 

~ 

pF 

UNIT 

ns 

UNIT 

ns 
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54AC11 027, 74AC11 027 
TRIPLE 3·INPUT POSITIVE·NOR GATES 

02957, JULY 1987 - REVISEOAPRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTemT=1 

Input 
(see Note B) -iSO% 

'\;;;--- VCC 

I OV 

CL=50pF 
(see Note A) I 500 Q _ 

- - Output 

LOAD CIRCUIT 

tpHL ---lII~I--~~ ~ .1 tpLH 

I 
--------~,,5O%VCC 

VOLTAGE WAVEFORMS 

I 

F VOH 5O%VCC 

--- VOL 

NOTES: A. CL includes probe and jig capacitance. 

2-78 

B. Input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transHion per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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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 

• 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 

These devices contain three independent 3-input 
NOR gates. They perform the Boolean functions 
Y = A + B + C or Y = A-S-C in positive logic. 

The 54ACT11 027 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The 7 4ACT11 027 is characterized for 
operation from - 40°C to 85°C. 

A 

H 

X 

X 

L 

logic symbolt 

1A -'---
1B _16 __ 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 

B C Y 

X X L 

H X L 

X H L 

L L H 

>: 1 
2 

1Y 
1C_15 __ 

2A _14 __ 

2B _11 __ 

2C _10 __ 

3 
2Y 

3A_9 __ _ 

3B_8 __ 6 

3C _7 __ _ 

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

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

EPIC is a trademark of Texas Instruments Incorporated. 
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54ACT11027,74ACT11027 
TRIPLE 3-INPUT POSITIVE-NOR GATES 

SCAS020A - 02957 JULY 1987 - REVISED APRIL 1993 

54ACT11027 ••• J PACKAGE 
74ACT11027 ••• 0 OR N PACKAGE 

(TOP VIEW) 

1A 1B 
1Y 1C 
2Y 2A 

GND VCC 
GND VCC 

3Y 2B 
3C 2C 
3B 3A 

54ACT11027 ••• FK PACKAGE 

(TOP VIEW) 

0 0 
~OOOt!l 

>2>", 

1C 
3 2 1 2019 

4 18 2C 
1B 5 17 3A 
NC 6 16 NC 
1A 7 15 3B 
1Y 6 14 3C 

9 10 11 12 13 

~ 000>-
222M 
(!l (!l 

NC - No internal connection 

logic diagram (positive logic) 

1A 1 

~ 1B 
16 

1Y 
1C 

15 

2A 
14 

~ 11 
2B 10 2Y 
2C 

3A 9 

~ 8 
3B 

7 3Y 
3C 

PRODUCTION DATA Information I, current •• of publication date, 
Products confonn to .peeifleetloM per the 'erma of Texas Instrument. 
standard warranty. Production Ploc ... lng does nOl necen.rlly Includ. 
tntlng of all plrlmet.fI. TEXAS ~ 
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54ACT11027, 74ACT11 027 
TRIPLE 3-INPUT POSITIVE-NOR GATES 

SCAS020A- 02957, JULY 1987 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range {unless otherwise noted}t 
Supply voltage range, Vee .......................................................... -0.5 V to 6 V 
Input voltage range, VI (see Note 1) .. . . .. .. . .. .. . .. . . .. . .. . . .. . .. .. . . . .. . . .. .. -0.5 V toVee + 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 .................................................. :!: 100 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 
54ACT11027 74ACT11027 

UNIT 
MIN MAX MIN MAX 

Vce Supply voltage 4.5 5.5 4.5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL loW-level input vo~age 0.8 0.8 V 

VI Input voltage 0 Vee 0 Vee V 

Vo Output voltage 0 Vee 0 Vee V 

10H High-level output current -24 -24 mA 

10L Low-level output current 24 24 mA 

t:..t/t:..v Input transition rise or fali rate 0 10 0 10 ns/V 

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 54ACT11027 74ACT11027 
PARAMETER TEST CONDITIONS VCC UNIT 

MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
10H =-50 jAA 

5.5V 5.4 5.4 5.4 

4.5V 3.94 3.7 3.8 
VOH 10H =-24mA 

5.5V 4.94 4.7 4.8 
V 

IOH=-50mAt: 5.5V 3.85 

10H =-75mA* 5.5V 3.85 

4.5V 0.1 0.1 0.1 
10L= 50 jAA 

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 
V 

10L= 50 mAt 5.5V 1.65 

IOL=75 mAt 5.5V 1.65 

II VI = Vee or GND 5.5V .,0.1 .,1 ., 1 jAA 

ICC VI = Vee or GND, 10=0 5.5V 4 80 40 jAA 

t:..lee§ 
One input at 3.4 V. 

5.5V 0.9 1 1 mA Other Inputs at GND or Vee 

ei VI = Vee or GND 5V 3.5 pF 

* 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 TIL voltage levels rather than 0 V or Vee. 

1ExAs ~ 
INSTRUMENTS 
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54ACT11027, 74ACT11 027 
TRIPLE 3·INPUT POSITIVE·NOR GATES 

SCAS020A- 02957, JULY 1987 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Figure 1) 

FROM TO TA = 25°C 54ACT11027 74ACT11027 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tpLH 1.5 5 9.2 1.5 10.6 1.5 10.1 
Any Y 

tpHL 1.5 6 8.6 1.5 10 1.5 9.4 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacttance per gate CL = 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

Under Test l-=1 
CL = 50 pF 

(see Note A) T 500 n 

- -- -

L.OAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

Output 

J,1.5V 
\~-;--- 3V 

, . OV 

tpHL. ~ ~ , ~ ~ tpLH , 
------'\, 

\. 5O%VCC 

! VOH 

~;~L 
VOL.TAGE WAVEFORMS 

UNIT 

ns 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 n, tr = 3 ns, If = 3 ns. 
C. The outpuls are measured one at a time wtth one input transilion per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS ~ 
INSTRUMENTS 
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• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPICTM (Enhanced-Performance Implanted 
CMOS) 1-!lm Process 

• 500-mA Typical Latch-Up Immunity 
at 125°C 

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

description 

These devices contain a single a-input NAND gate 
and perform the following Boolean functions in 
positive logic: 

Y=A-B-C-D-E-F-G-Hm 
Y=A+B+C+D+E+F+G+H 

The 54AC11030 is characterized for operation 
over the full military temperature range of -55°C 
to 125·C. The 74AC11030 is characterized fm 
operation from -40·C to a5·C. 

FUNCTION TABLE 

INPUTS OUTPUT 
ATHRU H Y 

All inputs H L 

One or more inputs L H 

54AC11 030, 7 4AC11 030 
8-INPUT POSITIVE-NAND GATES 

02957 JUNE 1987-REVISEOAPRIL 1993 

54AC11030 •.• J PACKAGE 
74AC11030 ..• 0 OR N PACKAGE 

(TOP VIEW) 

C 
B 

GND 
Y 

o 
E 
F 

Vce 
NC 

54AC11 030 .•• FK PACKAGE 
(TOP VIEW) 

o 80 
UJIJ..Z>Z 

3 2 1 2019 
G D 4 18 

NC 5 17 NC 
C 6 16 H 

NC 7 15 NC 
B 8 14 NC 

9 10111213 

«00)-0 
ZZ Z 
Cl 

Ne - No internal connection 

logic symbolt logic diagram (positive logic) 

A 

B 

C 

o 
E 

F 

G 

H 

3 

2 

1 

14 

13 

12 

9 

8 

& 

5 

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

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

EPIC is a trademark of Texas Instruments Incorporated. 
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C 

o 
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F 

G 

H 
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54AC11 030, 74AC11 030 
8-INPUT POSITIVE·NAND GATES 

D2957, JUNE 1987 - REVISED APRIL 1993 

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

Supply voltage range, Vee .. " .. ,,, ...... ' ...................... ~ ................... -0.5 V to 6 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) ............................................... :1:20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... :1:50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. :1:50 mA 
Continuous current through Vee or GND ................................................. :1:100 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 condnions' Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

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

recommended operating conditions 
54AC11030 74AC11030 

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 =4.5 V 1.35 1.35 V 

Vee =5.5V 1.65 1.65 

V, 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 rnA 

Vee=5.5V -24 -24 

Vee=3V 12 12 

IOl low-level output current Vee = 4.5 V 24 24 rnA 

Vee = 5.5V 24 24 

!J.t/I!"v Input transition rise or fall rate 0 10 0 10 ns/V 

TA Operating free-air temperature -55 125 -40 85 ·e 

ThxAs ~ 
INSfRUMENTS 
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54AC11 030, 74AC11 030 
a-INPUT POSITIVE-NAND GATES 

02957, JUNE 1987- REVISEOAPRIL 1993 

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

TEST CONDITIONS 
TA=2S0C 54ACl1 030 74AC11030 

PARAMETER Vce 
MIN TYP MAX MIN MAX MIN 

3V 2.9 2.9 2.9 

10H = -50 flA 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 
10H =-24 mA 5.5V 4.94 4.7 4.8 

10H =-50 mAt 5.5V 3.85 

10H =-75 mAt 5.5V 3.85 

3V 0.1 0.1 

10L = 50 I!A 4.5V 0.1 0.1 

5.5V 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 = VCC or GND S.5V ",0.1 ",I 

ICC VI = VCC or GND, 10=0 5.5V 4 80 

Ci VI = VCC or GND 5V 3.5 

t Not more than one output should be tested at a lime, 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 Figure 1) 

MAX 

0.1 

0.1 

0.1 

0.44 

0.44 

0.44 

1.65 

",1 

40 

FROM TO TA =2SoC 54AC11 030 74ACll030 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN 

tpLH 1.5 6.9 9.1 1.5 10.6 1.5 
Any Y 

tpHL 1.5 6.4 8.8 1.5 10.6 1.5 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

MAX 

9.9 

9.8 

FROM TO TA = 2SoC 54AC11 030 74AC11030 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX 

tpLH 1.5 4.8 6.7 1.5 7.7 
Any Y 

tpHL 1.5 4.8 6.7 1.5 8 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power diSSipation capacitance per gate CL = 50 pF, f = 1 MHz 

TEXAS ~ 
INSTRUMENTS 
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MIN MAX 

1.5 7.2 

1.5 7.4 

UNIT 

V 

V 

flA 
flA 
pF 

UNIT 

ns 

UNIT 

ns 
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54AC11030, 74AC11 030 
a·INPUT POSITIVE·NAND GATES 

02957, JUNE 1987 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

From Output 

undarTastTl 

CL=50pF 
(sea Nota A) T 500 Q _ 

- -

LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

2-a6 

B. Input pulses are supplied by generators having the following characteristics: PRR" 10 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS ~ 
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• Inputs Are TTL-Voltage Compatible 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed SwHchlng Noise 

• EPICTM (Enhanced-Performance Implanted 
CMOS) 1-,...m Process 

• SOQ-mA "TYpical Latch-Up Immunity 
at 12SoC 

• Package Options Include Plastic 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
30Q-mll DIPs 

description 

These devices contain a single 8-input NAND gate 
and perform the following Soolean functions in 
positive logic: 

Y=A"S"C"D"E"F"G'Hm 
Y=A+B+C+D+E+F+G+H 

The S4ACT11030 is characterized for operation 
over the full military temperature range of -SsoC 
to 12SoC. The 74ACT11 030 is characterized for 
operation from -40°C to 8S·C. 

FUNCTION TABLE 

INPUTS OUTPUT 
ATHRUH Y 

All inputs H L 

One or more Inputs L H 

54ACT11 030, 74ACT11 030 
a·INPUT POSITIVE·NAND GATES 

MARCH 1987 - REVISED APRIL 1993 

54ACT11030 .•• J PACKAGE 
74ACT11030 ••• 0 OR N PACKAGE 

(TOP VIEW) 

C 
B 

y 

NC 
NC 7 

o 
E 
F 

54ACT11030 ••. FK PACKAGE 
(TOP VIEW) 

o 80 wu.. Z>Z 

3 2 1 20 19 
G 0 4 18 

NC 5 17 NC 
C 6 16 H 

NC 7 15 NC 
B 8 

9 
14 

10111213 
NC 

c(00)-0 
ZZ Z 
C!:l 

NC - No internal connection 

logic symbolt logic diagram (positive logic) 

A 

B 

C 

o 
E 

F 

G 

H 

3 

2 

1 

14 

13 

12 

9 

8 

& 

5 

t This symbol is In accordance with ANSI/IEEE Sid 91-1984 
and IEC Publication 617-12. 

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

EPIC is a trademark of Texas Instruments Incorporated. 
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54ACT11030, 74ACT11 030 
a·INPUT POSITIVE·NAND GATES 

02957, MARCH 1987-REVISEOAPRIL 1993 

absol~te maximum ratings over operating free-air temperature range (unless otherwise.noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 6 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 010 < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10010 = 0 to Vee) ............................................. ±50 rnA 
Continuous currentthrough Vee or GND ................................................. ± 1 00 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 clamp-current ratings are observed, 

recommended operating conditions 

54ACT11030 74ACT11030 

MIN MAX MIN 
UNIT 

MAX 

VCC Supply voRage 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 Vee v 
Vo Output voRage 0 VCC 0 Vee v 
IOH High-level output current -24 -24 rnA 

IOL Low-level output current 24 24 rnA 

l>.t/l>.v Input transition rise or fall rate 0 10 0 10 ns/V 

TA Operating free-air temperature -55 , 125 -40 85 ·e 

1ExAs ." 
INSTRUMENTS 
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54ACT11 030, 74ACT11030 
8-INPUT POSITIVE-NAND GATES 

02957, MARCH 1987-REVISEDAPRIL 1993 

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

TA=25°C S4ACT11030 74ACT11030 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX MIN 

4.5V 4.4 4.4 4.4 
10H = -50 iJA 

5.5V 5.4 5.4 5.4 

4.5V 3.94 3.7 3.8 
VOH 10H =-24mA 

5.5V 4.94 4.7 4.8 

IOH=-50mAt 5.5V 3.85 

IOH=-75 mAt 5.5V 3.85 

4.5V 0.1 0.1 
10L= 50 iJA 

5.5V 0.1 0.1 

4.5V 0.36 0.5 
VOL IOL= 24 rnA 

5.5V 0.36 0.5 

IOL=50mAf 5.5V 1.65 

IOL=75 mAt 5.5V 

II VI = Vee or GND 5.5V ±0.1 ±1 

Ice VI = Vee or GND, 10=0 5.5V 4 80 

alec* 
One input at 3.4 V, 

5.5V 0.9 1 
Other inputs at Vee or GND 

ei VI = VCC or GND 5V 3.5 

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 TIL voltage levels rather than 0 V or Vce. 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V :I: 0.5 V (unless otherwise noted) (see Figure 1) 

MAX 

0.1 

0.1 

0.44 

0.44 

1.65 

±1 

40 

1 

FROM TO TA=25°C S4ACT11030 74ACT11030 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX 

tPLH 1.5 5.4 8.1 1.5 8.8 
Athru H Y 

tpHL 1.5 5.9 7.8 1.5 9.3 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Power dissipation capacitance per gate CL = 50 pF, 

TEXAS ~ 
INSlRUMENTS 
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f = 1 MHz 

MIN MAX 

1.5 8.5 

1.5 8.7 

UNIT 

V 

V 

iJA 
iJA 

rnA 

pF 

UNIT 

ns 
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54ACT11 030, 74ACT11030 
a-INPUT POSITIVE-NAND GATES 

02957, MARCH 1987 - REVISED APRil 1993 

PARAMETER MEASUREMENT INFORMATION 

From Output 

CL=50pF 

Input 
(see Note B) -11.5V 

tpHL ~ ~ 
I 

\.1.5-;--- 3V 

I· OV 

!. .1 tpLH 
1 

! VOH 

ECV~L 

Under Test ;r:} 
(see Note A) T 500 0 

- -- -

____ I 

\5O%VCC Output 

LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 
B. Input pulses are supplied by generators having the following characteristics: PRR" 10 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

1ExAs ~ 
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• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC'M (Enhanced-Performance Implanted 
CMOS) 1-l!m Process 

• SOO-mA Typical Latch-Up Immunity 
at 12SoC 

• Package Options Include Plastic Small
Outline Packages, Plastic Shrink 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPs 

description 

These devices contain four independent 2-input 
OR gates. They perform the Boolean functions 
Y = A + B or Y = A • B in positive logic. 

The 54AC11032 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The 7 4AC11 032 is characterized for 
operation from -40°C to a5°C. 

logic symbolt 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

1 

16 

15 

14 

11 

10 

9 

8 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 

A B Y 

H X H 

X H H 

L L L 

:01 2 

3 

6 

7 

t This symbol is in accordance with ANSI/I EEE SId 91-1984 
and IEC Publication 617-12. 

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

EPIC is a trademark of Texas Instruments Incorporated. 
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2Y 

3Y 

4Y 

54AC11 032, 74AC11 032 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 

02957 JULY 1987-

54AC11032 ••. J PACKAGE 
74AC11032 ••• 0, DB OR N PACKAGE 

(TOP VIEW) 

1A 16 
2A 
26 

VCC 

Vce 
3A 
36 

54AC11032 •.• FK PACKAGE 
(TOP VIEW) 

III S Q Soc( 
C\I>Z>M 

3 2 1 2019 
2A 4 18 36 
16 5 17 4A 
NC 6 16 NC 
1A 7 15 46 
1Y 8 14 4Y 

9 10 11 12 13 

>-OQ 
C\lZZ 

0>-
ZM 

<!J <!J 

NC - No internal connection 

logic diagram (positive logic) 

1A ~ 1Y 
1B 

2A ~ 14 2Y 
2B 

3A ~ 38 10 3Y 

4A ~4Y 4B 

1993 
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INSTRUMENTS 
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54AC11 032, 74AC11 032 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 

02957. JULY 1987 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwlsenoted)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, ',K (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 ................................................. ±100 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 condnions' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

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

recommended operating conditions 

Vee Supply voltage 

VIH 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 

AtlAv Input transition rise or fall rate 

TA Operating free-air temperature 

2-92 

54ACll 032 

MIN 

3 

Vee =3V 2.1 

Vec =4.5V 3.15 

Vec = 5.5 V 3.85 

Vee=3V 

VCC =4.5V 

Vee = 5.5 V 

0 

0 

Vec=3V 

Vee = 4.5 V 

Vec = 5.5V 

'Iec = 3 V 

Vee = 4.5 V 

Vee =5.5V 

0 

-55 
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74ACll032 

MAX MIN NOM 

5.5 3 5 

2.1 

3.15 

3.85 

0.9 

1.35 

1.65 

Vce 0 

VCC 0 

-4 

-24 

-24 

12 

24 

24 

10 0 

125 -40 

UNIT 
MAX 

5.5 V 

V 

0.9 

1.35 V 

1.65 

Vce V 

Vee V 

-4 

-24 mA 

-24 

12 

24 mA 

24 

10 nslV 

85 ·C 



54AC11 032, 74AC11032 
QUADRUPLE 2·INPUT POSITIVE·OR GATES 

02957. JULY 1987 - REVISED APRIL 1993 

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

TA = 25°C 54AC11032 74AC11032 
PARAMETER TEST CONDITIONS Vce 

MIN TYP MAX MIN MAX MIN 

3V 2.9 2.9 2.9 

IOH = -50!1A 4.5V 4.4 4.4 4.4 

5.5V 5.4 5.4 5.4 

IOH=-4mA 3V 2.56 2.4 2.46 
VOH 

4.5V 3.94 3.7 3.6 
IOH=-24mA 5.5V 4.94 4.7 4.6 

10H =-50 mAt 5.5V 3.65 

10H =-75 mAt 5.5V 3.65 

3V 0.1 0.1 

10L = 50!1A 4.5V 0.1 0.1 

5.5V 0.1 0.1 

10L= 12mA 3V 0.36 0.5 
VOL 

4.5V 0.36 0.5 
IOL=24mA 

5.5V 0.36 0.5 

10L= 50 mAt 5.5V 1.65 

IOL=75 mAt 5.5V 

II VI = VCC or GND 5.5V ±0.1 ±1 

ICC VI = VCC or GND. 10=0 5.5V 4 60 

Ci VI = VCC or GND 5V 3.5 

t Not more than one output should be tested at a lime. and the duralion 01 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 Figure 1) 

MAX 

0.1 

0.1 

0.1 

0.44 

0.44 

0.44 

1.65 

±1 

40 

FROM TO TA=25°e 54AC11032 74ACll032 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN 

tpLH 1.5 6.3 6.7 1.5 10.7 1.5 
AorB Y 

tpHL 1.5 5.4 7.4 1.5 6.5 1.5 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V :!: 0.5 V (unless otherwise noted) (see Figure 1) 

MAX 

9.7 

6 

FROM TO TA = 25°C 54ACll 032 74ACll 032 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX 

tpLH 1.5 4.3 6.2 1.5 7.3 
AorB Y 

tpHL 1.5 3.8 5.5 1.5 6.3 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per gate CL = 50 pF. 

TEXAS ~ 
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POST OFFICE 80X 655303 • DAUAS. TEXAS 75265 

1 = 1 MHz 

MIN MAX 

1.5 6.7 

1.5 5.9 

UNIT 

V 

V 

J1A 
J1A 
pF 

UNIT 

ns 

UNIT 

ns 

2--e3 



54AC11 032, 74AC11 032 
QUADRUPLE 2·INPUT POSITIVE·OR GATES 

02957, JULY 1987 - REVISED APRil 1993 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTestTi 

CL=50pF 
(see Note A) T 500 0 _ 

- -

LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 
B. Input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

1ExAs ." 
INSIRUMENTS 
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• Inputs Are TTL-Voltage Compatible 

• Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin Vee and GND Configurations to 
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 
Smail-Outline Packages, Plastic Shrink 
Smail-Outline Packages, Plastic Thin 
Shrink Small-Outline Packages, Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mll DIPs 

description 

These devices contain four independent 2-input 
OR gates. They perform the Boolean functions 

Y = A + B or Y = A • 8 in positive logic. 

The 54ACT11032 is characterized for operation 
over the full military temperature range of -55·C 
to 125·C. The 74ACT11032 is characterized for 
operation from - 40·C to 85·C. 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 

A 

H 

X 

L 

logic symbolt 

1A 

1B 

2A 

2B 

3A 

3B 4A 
4B 

1 

16 

15 

14 

11 

10 

9 

8 

B Y 

X H 

H H 

L L 

.. 2 
1Y 

3 
2Y 

6 
3Y 

7 
4Y 

tThis symbol is in accordance with ANSI/IEEE SId 91-1984 
and IEC Publication 617-12. 

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

EPIC is a trademark of Texas Instruments Incorporated. 

54ACT11 032, 74ACT11032 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 

SCASOO8B- JULY 1987-

54ACT11032 ••• J PACKAGE 
74ACT11032 .•. 0, DB, N, OR PW PACKAGE 

(TOP VIEW) 

18 
2A 
28 

VCC 

VCC 
3A 
38 
4A 

54ACT11032 •.• FK PACKAGE 

(TOP VIEW) 

Uu U re ~ z ~~ 

3 2 1 2019 
2A 4 18 38 
18 5 17 4A 
NC 6 16 NC 
1A 7 15 48 
1Y 8 14 4Y 

9 10 11 12 13 

>-ClUCl>-
NZZZM 

(!) (!) 

NC - No internal connection 

logic diagram (positive logic) 

1A~ ___ 1Y 

1B~ 

:=D-- 2Y 

3A~_ ... 3Y 

3B~ 

4A=D--
4B 

4Y 

~~~~~:o:T: .~or:c~W:. "pt~:::': ~ ,rx:!::m~~ 
ttandatd warranty. Production prOCMSIng don hOI n.o. ... rIty Incktdt 
tft;ling of all pa,...".. ..... TEXAS ~ 

INSTRUMENTS 

Copyright © 1993, Texas Instruments Incorporated 
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54ACT11 032, 74ACT11 032 
QUADRUPLE 2·INPUT POSITIVE·OR GATES 

SCASOO8B ~ 02957, JULY 1987 ~ REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 
Supply voltage range, Vee , ......................................................... -0.5 V to 6V 
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 ................................................. :I: 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ........................................... ~ :I: 50 rpA 
Continuous output current, 10 (VO = 0 to Vee) .............................................. :1: 50 mA 

. Continuous current through Vee or GND .................................................. :1: 100 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 
54ACT11032 74ACT11032 

UNIT 
MIN MAX MIN MAX 

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 I nput voltage 0 VCC 0 VCC V 

Vo Output voltage a Vcc a Vcc V 

iOH High-level output current ~24 -24 rnA 

10L loW-level output current 24 24 rnA 

AtlAv I nput transition rise or fall rate 0 10 0 10 ns/V 

TA Operating free-air temperature -55 125 -40 85 ·C 

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

TA = 25·C 54ACT11032 74ACT11032 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
10H =-50 vA 

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 =-50 rnA; 5.5V 3.85 

IOH =-75 rnA; 5.5V 3.85 

4.5V 0.1 0.1 0.1 
IOL = 50 vA 

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 

IOL=50 rnA; 5.5V 1.65 

IOL= 75 rnA; 5.5V 1.65 

II VI = VCC or GND 5.5V ± 0.1 ",1 ",1 

ICC VI = VCC or GND, 10=0 5.5V 4 80 40 

AICC§ 
One input at 3.4 V, 

5.5V 0.9 1 1 Other inputs at GND orVCe 

Ci VI = Vce or GND 5V 3.5 

* 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 vo~age levels rather than 0 Vor Vec. 

2,.,96 
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UNIT 

V 

V 

vA 
vA 

rnA 

pF 



54ACT11032, 74ACT11032 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 

SCAS008B - 02957, JULY 1987 - REVISED APRIL 1993 

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

FROM TO TA=2S·C 54ACT11032 74ACT11032 
PARAMETER (INPUT) (OUTPUT) 

UNIT 
MIN TYP MAX MIN MAX MIN MAX 

tpLH 1.5 6.2 8.1 1.5 9.6 1.5 9 
Aor B Y ns 

tpHL 1.5 4.9 7.4 1.5 8.4 1.5 8 

operating characteristics, VCC = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacttance per gate CL= 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTest,n 

CL=50pF 
(see Note A) T 500 0 

-=- -=-

(SeeN~~:~~ 1.SV \1.;V----

1 1 1 
tPLH ~.: 14 .: tPHL 

I r-----...~:-i -- VOH 
Output . IsO% VCC SO% VCC 

____ -J. VOL 

3V 

OV 

LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 
B. Input pulses are supplied by generators having the following characteristics: PRR" 10 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-J.Lm Process 

• SOO-mA Typical Latch-Up Immunity 
at 12S·C 

• Package Options Include Plastic 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPs 

description 

These devices contain six independent 
non inverters. They perform the Boolean function 
y= A. 

The 54AC11034 is characterized for operation 
over the full military temperature range of -55·C 
to 125·C. The 74AC11034 is characterized for 
operation from -40·C to 85·C. 

FUNCTION TABLE 
(each Inverter) 

INPUT OUTPUT 
A Y 

H H 

L L 

54AC11034,74AC11034 
HEX NON INVERTERS 

02957 FEBRUARY 1988-REVISEOAPRIL 1993 

54AC11034 •.• J PACKAGE 
74AC11034 .•• ow OR N PACKAGE 

(TOP VIEW) 

1Y 1A 

2A 

3A 

GND NC 
GND VCC 
GND 6 VCC 

GND NC 
4Y 4A 

SA 

6Y 6A 

54AC11034 ••• FK PACKAGE 
(TOP VIEW) 

< 0 880 
MZ»Z 

2A 
3 2 1 2019 

4A 4 18 

1A 5 17 SA 

1Y 6 16 6A 

2Y 7 15 6Y 

3Y 8 14 SY 
9 10 11 12 13 

NC - No internal connection 

logic symbolt logic diagram (positive logic) 

1A 
20 

1Y 

2A 
19 2 2Y 

3A 
18 3 

3Y 

4A 13 8 4Y 

SA 12 9 5Y 

6A 11 10 6Y 

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

Pin numbers shown are forthe OW. J. and N packages. 

EPIC is a trademark of Texas Instruments Incorporated. 
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1A 

2A 

3A 

4A 

SA 

6A 
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~ 1Y 

~ 2Y 

~ 3Y 

~ 4Y 

~ 5Y 

~ 6Y 

Copyright © 1993. Texas Instruments Incorporated 
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54AC11 034, 74AC11 034 
HEX NONINVERTERS 

02957. FEBRUARY 1988 - REVISED APRIL 1993 

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 ................................................. ±100 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 clamp-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 outpuf current 

IOL Low-level output current 

atlav Input transition rise or fall rate 

TA Operating free-air temperature 

2-100 

S4AC11034 

MIN 

3 

Vee=3V 2.1 

Vee = 4.5 V 3.15 

Vee = 5.5V 3.B5 

Vee = 3V 

Vee=4.5V 

Vee = 5.5V 

0 

0 

Vee=3V 

Vee =4.5 V 

Vee =5.5V 

Vee =3V 

Vee = 4.5 V 

Vee = 5.5V 

0 

-55 
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74AC11034 

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 

UNIT 
MAX 

5.5 V 

V 

0.9 

1.35 V 

1.65 

Vee V 

Vee V 

-4 

-24 rnA 

-24 

12 

24 rnA 

24 

10 ns/V 

85 'e 



54AC11 034, 74AC11034 
HEX NON INVERTERS 

02957, FEBRUARY 1988 - REVISEOAPRIL 1993 

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

TA = 25°C 54AC11 034 74AC11034 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX MIN 

3V 2.9 2.9 2.9 

10H =-50 IIA 4.5V 4.4 4.4 4.4 

5.5V 5.4 5.4 5.4 

10H =-4 rnA 3V 2.58 2.4 2.48 
VOH 

4.5V 3.94 3.7 3.8 
10H =-24mA 5.5V 4.94 4.7 4.8 

10H =-50mAt 5.5V 3.85 

10H =-75 mAt 5.5V 3.85 

3V 0.1 0.1 

10L = 50 IIA 4.5V 0.1 0.1 

5.5V 0.1 0.1 

10L= 12mA 3V 0.36 0.5 
VOL 

4.5V 0.36 0.5 
10L = 24 rnA 

5.5V 0.36 0.5 

10L= 50 mAt 5.5V 1.65 

IOL=75 mAt 5.5V 

II VI = Vee or GND 5.5V 0,0.1 0,1 

ICC VI = Vee or GND, 10=0 5.5V 4 80 

ei VI = Vee or GND 5V 3.5 

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 Figure 1) 

MAX 

0.1 

0.1 

0.1 

0.44 

0.44 

0.44 

1.65 

0,1 

40 

FROM TO TA"25°C 54AC11034 74AC11034 
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN 

tpLH 1.5 5.7 9.1 1.5 10.7 1.5 
A Y 

tpHL 1.5 5.5 8.3 1.5 9.9 1.5 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

MAX 

10.1 

9.2 

FROM TO TA"25°C 54AC11034 74AC11034 
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tpLH 1.5 4 6.3 1.5 7.4 1.5 6.9 
A Y 

tPHL 1.5 4 6.2 1.5 7.3 1.5 6.S 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Power dissipation capacitance per gate eL" 50 pF, f" 1 MHz 

TEXAS ." 
INSTRUMENTS 
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UNIT 

V 

V 

IIA 
flA 
pF 

UNIT 

ns 

UNIT 

ns 
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54AC11 034, 7 4AC11 034 
HEX NONINVERTERS 

02957, FEBRUARY 1988 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTestT-l 

CL=50pF 
(see Note A) T 500 0 _ 

- -

(see N~;:~ J, 50% ~~ - -- - ::C 
1 I 1 

tpLH ~ ·1 14 .1 tpHL 
1 1 
I~----~~rl --VOH 

Output 150% VCC 50% VCC ________ J VOL 

LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 
B. Input pulses are ~upplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

1ExAs ~ 
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54ACT11034, 74ACT11 034 
HEX NONINVERTERS 

SCAS035A- FEBRUARY 1988 - REVISED APRIL 1993 

• 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-J.lm 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 devices contain six independent 
non inverters. They perform the Boolean function 
y= A. 

The 54ACT11034 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The 74ACT11 034 is characterized for 
operation from - 40°C to 85°C. 

logic symbol t 

1A 

2A 

3A 

4A 

5A 

6A 

20 

19 

18 

13 

12 

11 

FUNCTION TABLE 
(each buffer) 

INPUT OUTPUT 
A Y 

H H 

L L 

1 
1 

2 

3 

8 

9 

10 

1Y 

2Y 

3Y 

4Y 

5Y 

6Y 

t This symbol is in accordance with ANSI/IEEE Std 9t-1984 
and lEe Publication 617-12. 

Pin numbers shown are for the DW, J, and N packages. 

EPIC is a trademark of Texas Instruments Incorporated. 

54ACT11034 ••• J PACKAGE 
74ACT11034 ••• ow OR N PACKAGE 

(TOP VIEW) 

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

GND NC 
GND VCC 
GND VCC 

GND NC 
4Y 4A 
4Y 5A 
6Y 6A 

54ACT11034 •.• FK PACKAGE 

2A 4 

1A 5 

lY 6 

2Y 7 

3Y B 

(TOP VIEW) 

0000 
~z??z 

3 2 1 2019 
18 

17 

16 

15 

14 
9 10111213 

0000>zzzz'¢ 
ClClClCl 

NC - No internal connection 

logic diagram (positive) 

4A 
5A 
6A 
6Y 
5Y 

1A --[:>--- 1Y 

2A --[:>--- 2Y 

3A --[:>--- 3Y 

4A --[:>--- 4Y 

5A --[:>--- 5Y 

6A --[:>--- 6Y 

PROOUC'nON DATA Information I_ current .. of publication dltl. 
Product. conform to specificatiOns per the term. of Texa.ln.trumentl 
standard warranty. Production proceaaing does not neee ... rily Include 
tetting of ,II piramet ..... TEXAS ~ 

INsrRUMENTS 

Copyright © 1993, Texas Instruments Incorporated 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 2-103 



54ACT11034,74ACT11034 
HEX NONINVERTERS 

SCAS035A- 02957, FEBRUARY 1988 - REVISED APRIL 1993 

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 '" ............ , ..... " .......... , .. , ............ :t 20 rnA 
Output clamp current, 10K (Va < 0 or Va> Vecl ............................................ :t 50 rnA 
Continuous output current, 10 (Va = 0 to Vecl ..............•............................... :t 50 rnA 
Continuous current through Vee or GND ......................................•........... :t 150 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-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 
54ACT11034 74ACT11034 

MIN MAX MIN 
UNIT 

MAX 

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 VCC 0 VCC V 

Vo Output voltage 0 VCC 0 VCC V 

IOH High-level output current -24 -24 rnA 

IOL Low-level output current 24 24 rnA 

lit/t.v Input transition rise or fall rate 0 10 0 10 nslV 

TA Operating free-air temperature -55 125 -40 85 ·C 

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

TA=2S·C 54ACT11034 74ACT11034 
PARAMETER TEST CONDITIONS vee 

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 

4.5V 3.94 3.7 3.8 
VOH IOH =-24mA 

5.5V 4.94 4.7 4.8 

IOH =-50 mAl S.5V 3.85 

IOH =-7SmA(: 5.SV 3.85 

4.5V 0.1 0.1 0.1 
IOL = 50 (LA 

5.5V 0.1 0.1 0.1 

4.5V 0.36 0.5 0.44 
VOL IOL = 24 rnA 

5.5V 0.36 0.5 0.44 

IOL= 50 mAl S.5V 1.65 

IOL=75mA* 5.5V 1.65 

II VI = Vec or GND 5.5V ., 0.1 ., 1 .,1 

lee VI = Vee or GND, 10=0 5.5V 4 80 40 

IiICC§ 
One input at 3.4 V, 

5.5V 0.9 1 1 Other inputs at GND or VCC 

ei VI = Vce or GND 5V 3.5 

* Not more than one output should be tested at a time, and the durabon 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 or Vee. 
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UNIT 

V 

V 

(LA 

(LA 

rnA 

pF 



54ACT11034, 74ACT11 034 
HEX NONINVERTERS 

SCAS035A- 02957, FEBRUARY 1988 - REVISED APRIL 1993 

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

FROM TO TA=25"C 54ACT11034 74ACT11034 
PARAMETER (INPUT) (OUTPUT) 

UNIT 
MIN TVP MAX MIN MAX MIN MAX 

tpLH 1.5 6.1 8.9 1.5 10.5 1.5 9.9 
Any Y ns 

tPHL 1.5 5.2 8 1.5 9.6 1.5 8.9 

operating characteristics, VCC = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacHance per gate CL= 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTestT-i 

CL=50pF 5000 
(see Note A) T 

(SeeN~:~J. 1.SY \1:;"Y---" 
I , I 

tpLH '10lil .. , 14 I 
I .... "I tpHL 

I r----~~rl--- VOH 
Output 150% YCC SO% Vee 

_______ -J VOL 

3Y 

OY 

LOAD CIRCUIT YOLTAGE WAYEFORMS 

NOTES: A. CL includes probe and jig capacitance. 
B. Input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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54AC11074,74AC11074 
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH CLEAR AND PRESET 
02957, DECEMBER 1986 - REVISED APRIL 1993 

• 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 

• Sao-mA Typical Latch-Up Immunity 
at 12S·C 

• Package Options Include Plastic 
Smail-Outline Packages, Plastic Thin 
Shrink Smail-Outline Packages, Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mll DIPs 

description 

These devices contain two independent D-type 
positive-edge-triggered flip-flops. A low level at 
the Preset or Clear input sets or resets the outputs 
regardless of the levels of the other inputs. When 
Preset and Clear are inactive (high), data at the D 
input that meets the setup time requirements are 
transferred to the outputs on the low-to-high 
transition of the clock pulse. Clock triggering 
occurs at a voltage level and is not directly related 
to the rise time of the clock pulse. Following the 
hold time interval, data at the D input may be 
changed without affecting the levels at the 
outputs. 

The 54AC11074 is characterized for operation 
over the full military temperature range of -55·C 
to 125·C. The 74AC11074 is characterized for 
operation from -40·C to 85·C. 

FUNCTION TABLE 

INPUTS OUTPUTS 

PRE ClR CLK 0 Q Q 

L H X X H L 

H L X X L H 

L L X X Ht Ht 

H H t H H L 

H H t L L H 

H H L X 00 00 

t This configuration is nonstable; that is, it will not persist when 
either Preset or Clear returns to its inactive (high level). 

EPIC is a trademark of Texas Instruments Incorporated. 

54AC11074 ••• J PACKAGE 
74AC11 074 •.. O. N. OR PW PACKAGE 

(TOP VIEW) 

1PRE 1ClK 
10 10 
10 3 1ClR 

GND 4 VCC 
20 2ClR 
20 

2PRE 7 

54AC11 074 ••• FK PACKAGE 
(TOP VIEW) 

15 015 
~~~~?a 

3 2 1 2019 
lClK 4 18 20 

NC 5 17 NC 
1PRE 6 16 2ClK 

NC 7 15 NC 
10 8 14 2PRE 

9 10 11 12 13 

1000100 
~ZZ(\j(\j 

C!) 

NC - No internal connection 

logic symbol:!: 

1PRE 

1CLK 

10 

1ClR 

2PRE 

2ClK 

20 

2CLR 

1 

14 

13 

12 

7 

8 

9 

10 

" S 

C1 

10 
.... 

R 

"-

" 

2 

3 

6 

5 

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

Pin numbers shown are for the 0, J, and N packages. 

10 

20 

1ExAs ." 
Copyright © 1993, Texas Instruments Incorporated 
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54AC11 074, 74AC11 074 
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 
02957, DECEMBER 1986 - REVISED APRIL 1993 

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) ............................................... :1:20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... :1:50 mA 
Continuous output current, 10 (Vo = 0 to Vee) ............................................. :1:50 mA 
Continuous current through Vee or GND ................................................. :I: 100 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-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 clamp-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 

At/A.v Input transition rise or fall rate 

TA Operating free-air temperature 
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54AC11 074 

MIN 

3 

Vee=3V 2.1 

Vee = 4.5 V 3.15 

Vee = 5.5V 3.85 

Vee=3V 

Vee =4.5V 

Vee = 5.5 V 

0 

0 

Vee =3V 

Vee = 4.5 V 

Vee = 5.5V 

Vee=3V 

Vee =4.5 V 

Vee =5.5V 

0 

-55 
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74AC11 074 

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 

UNIT 
MAX 

5.5 V 

V 

0.9 

1.35 V 

1.65 

Vee V 

Vee v 
-4 

-24 rnA 

-24 

12 

24 rnA 

24 

10 ns/V 

85 ·e 



54AC11074, 74AC11074 
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH CLEAR AND PRESET 
02957, DECEMBER 1986- REVISED APRIL 1993 

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

TA=25°C 54AC11074 74AC11 074 
PARAMETER TEST CONDITIONS VCC UNIT 

MIN TYP MAX MIN MAX MIN MAX 

3V 2.9 2.9 2.9 

IOH = -so lOA 4.SV 4.4 4.4 4.4 

S.SV S.4 S.4 S.4 

IOH=-4mA 3V 2.S8 2.4 2.48 
VOH V 

4.SV 3.94 3.7 3.8 
IOH=-24mA S.SV 4.94 4.7 4.8 

10H =-somAt S.5V 3.85 

10H =-75 mAt 5.SV 3.85 

3V 0.1 0.1 0.1 

10L= 50 lOA 4.5 V 0.1 0.1 0.1 

5.5V 0.1 0.1 0.1 

10L= 12 mA 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=SOmAt 5.5V 1.65 

10L= 75 mAt 5.5V 1.65 

II VI = VCC or GND 5.5V ,00.1 ,01 ,01 lOA 
ICC VI = VCC or GND, 10=0 5.5V 4 80 40 j.tA 

CI VI = VCC or GND SV 3.S pF 

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 Figure 1) 

TA = 25°C 54AC11 074 74AC11 074 
UNIT 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 100 0 100 0 100 MHz 

PRE or CLR low 4 4 4 
tw Pulse duration ns 

CLK low or CLK high 5 5 5 

Data high or low 5 5 5 
tsu Setup time, before CLKt ns 

PRE or CLR inactive 1 1 1 

th Hold time, after CLKt 0 0 0 ns 

timing requirements, Vee = 5 V ± 0.5 V (see Figure 1) 

TA = 25°C 54AC11 074 74AC11 074 
UNIT 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 125 0 125 0 125 MHz 

PRE or CLR low 4 4 4 
tw Pulse duration ns 

CLK low or CLK high 4 4 4 

Data high or low 3.5 3.5 3.5 
tsu Setup time, before CLKt ns 

PRE or CLR inactive 1 1 1 

th Hold time, after CLKt 0 0 0 ns 

lExAs ." 
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54AC11 074, 74AC11074 
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 
02957, DECEMBER 1986- REVISED APRIL 1993 

, 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

FROM TO TA = 25"C 54ACll 074 74ACll 074 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN 

fmax 100 125 100 100 

tplH 
PRE or ClR aorO 

1.5 5.8 9.3 1.5 10.5 1.5 

tpHl 1.5 6.5 11.4 1.5 12.9 1.5 

tplH 1.5 7.7 10.5 1.5 12.1 1.5 
ClK aorO 

tpHl 1.5 7.3 9.7 1.5 11.3 1.5 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V::t:: 0.5 V (unless otherwise noted) (see Figure 1) 

MAX 

10 

12.2 

11.3 

10.6 

FROM TO TA=25°C 54ACll 074 74ACll 074 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX 

fmax 125 150 125 

tplH 1.5 4.2 6.6 1.5 7.5 
PRE or ClR aorO 

tPHl 1.5 4.7 8.2 1.5 9.6 

tPlH 1.5 5.4 7.5 1.5 8.7 
elK aorO 

tPHl 1.5 5 6.9 1.5 8 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per gate Cl = 50 pF, f = 1 MHz 
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MIN MAX 

125 

1.5 7.1 

1.5 9 

1.5 8.2 

1.5 7.5 

UNIT 

ns 

ns 

UNIT 

ns 

ns 



54AC11074, 74AC11074 
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH CLEAR AND PRESET 
02957, DECEMBER 1986 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTest;r:} 

Timing Input 
(see Note B) 

Data Input 

CL=50pF· 
(see Note A) T 500 0 

- -- -

LOAD CIRCUIT 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

14-- tw--.l 
I 1 3 E' Vcc 

Input 50%. 50% 

OV 

Input 
(see Note B) 

In-Phase 
Output 

Out-or-Phase 
Output 

VOLTAGE WAVEFORMS 

JSO% \50~--- VCC 

1 I OV 

tPLH~ ~tPHL 
1 11--- VOH 

1 Iso%v~c ~vcc 
--.... 1--' 1 VOL 

tPHL~ ~tPLH 
1 !I:::: VOH 

\SO%VCC T SO%VCC 
. - -- VOL 

VOLTAGE WAVEFORMS 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo '" 50 0, tr = 3 ns, tf '" 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement 

Figure 1. Load Circuit and Voltage Waveforms 
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54ACT11074,74ACT11074 
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH CLEAR AND PRESET 

• Inputs Are TTL-Voltage Compatible 

• Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin Vee and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-llm Process 

• SOO-mA Typical Latch-Up Immunity 
at 12SoC 

• Package Options Include Plastic 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPs 

description 

These devices contain two independent Ootype 
positive-edge-triggered flip-flops. A low level at 
the Preset or Clear input sets or resets the outputs 
regardless of the levels ofthe other inputs. When 
Preset and Clear are inactive (high), data at the 0 
input meeting the setup time requirements are 
transferred to the outputs on the low-to-high 
transition of the clock pulse. Clock triggering 
occurs at a voltage level and is not directly related 
to the rise time of the clock pulse. Following the 
hold time interval, data at the 0 input may be 
changed without affecting the levels at the 
outputs. 

The 54ACT11 074 is characterized for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74ACT11074 is characterized for 
operation from - 40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUTS 

PRE CLR CLJ( 0 Q Q 

L H X X H L 

H L X X L H 

L L X x Ht Ht 

H H t H H L 

H H t L L H 

H H L X 00 00 

t This configuration is nonstable; that is, ~ will not persist when 
either Preset or Clear returns to its inactive (high level). 

EPIC is a trademark of Texas Instruments Incorporated. 

SCAS046 - 02957 DECEMBER 1986-

54ACT11 074 ••• J PACKAGE 
74ACT11 074 ••. 0 OR N PACKAGE 

(TOP VIEW) 

lPRE lClK 
10 10 

lClR 
VCC 

2'0 2ClR 
20 20 

2ClK 

54ACT11 074 .•• FK PACKAGE 

(TOP VIEW) 

3 2 1 2019 20 lClK 4 18 

NC 5 17 NC 
lPRE 6 16 2ClK 

NC 7 15 

10 8 14 
9 10111213 

NC - No internal connection 

logic symbol:!: 

1PRE 

1CLJ( 

10 

1CLR 

2PRE 

2CLK 

20 

2CLR 

1 

14 

13 

12 

7 

B 

9 

10 

1'- S 

C1 

10 
1'- R 
r--

r--

NC 
2PRE 

2 

3 

6 

5 

10 

20 

:1= This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

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

1993 
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54ACT11 074, 74ACT11 074 
DUAL D·TYPE POSITIVE·EDGE·TRIGGERED FLlP·FLOPS 
WITH CLEAR AND PRESET 
SCAS046 - 02957. DECEMBER 1986 - REVISED APRIL 1993 

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

Supply voltage range, Vee .......................................................... -0.5 V to 6 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 .................................................. ± 100 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-raled 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 
54ACT11074 74ACT11074 

UNIT 
MIN MAX MIN MAX 

vee Supply vo~age 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 

10H High-level output current -24 -24 rnA 

10L Low-level output current 24 24 mA 

AtlAv Input transition rise or fall rate 0 10 0 10 nslV 

TA Operating free-air temperature -55 125 -40 85 ·e 

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

TA=25·e 54ACT11074 74ACT11074 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
10H =- 50 IlA 

5.5V 5.4 5.4 5.4 

4.SV 3.94 3.7 3.8 
VOH 10H =-24mA 

5.SV 4.94 4.7 4.8 

10H =-sOmM 5.5V 3.85 

IOH=-75mA; 5.5V 3.85 

4.5V 0.1 0.1 0.1 
10L = 50 IlA 

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 mA; 5.5V 1.65 

IOL=75mM 5.5V 1.65 

II VI = Vee or GND 5.5V '" 0.1 ",1 ",1 

ICC VI = Vee or GND. 10=0 5.5V 4 80 40 

Alee§ 
One input at 3.4 V, 

5.5V 0.9 1 1 Other inputs at GND or Vee 

Ci VI = Vee or GND 5V 3.5 

; 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 vo~age levels rather than 0 Vor Vee. 
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V 

V 

IlA 
IlA 

mA 

pF 



54ACT11074, 74ACT11074 
DUAL D·TYPE POSITIVE·EDGE·TRIGGERED FLlp·FLOPS 

WITH CLEAR AND PRESET 
SCAS046 - 02957, DECEMBER 1986 - REVISED APRIL 1993 

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

TA = 25°C 54ACT11 074 74ACT11 074 
UNIT 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 100 0 100 0 100 MHz 

PRE or ClR low 5 5 5 
tw Pulse duration ns 

ClK low or ClK high 5 5 5 

Data high or low 4.5 4.5 4.5 
tsu Setup time before ClKt ns 

PRE or CLR inactive 2 2 2 

th Hold time after CLKt a 0 a ns 

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

FROM TO TA=25°C 54ACT11 074 
PARAMETER (INPUl) (OUTPUl) MIN TYP MAX MIN MAX 

fmax 100 125 100 

tpLH 
PREorClR OorO 

1.5 5.7 8.9 1.5 10.1 

tpHl 1.5 6.6 11.3 1.5 13.3 

tplH 
OorO 

1.5 6 8.5 1.5 10 
CLK 

tpHl 1.5 5.7 8 1.5 9.4 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per flip-flop Cl = 50 pF, f = 1 MHz 
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74ACT11074 
UNIT 

MIN MAX 

100 MHz 

1.5 9.6 
ns 

1.5 12.5 

1.5 9.4 
ns 

1.5 8.8 
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54ACT11 074, 74ACT11 074 
DUAL D·TYPE POSITIVE·EDGE·TRIGGERED FLlp·FLOPS 
WITH CLEAR AND PRESET 
SCAS046-D2957. DECEMBER 1986-REVISEDAPRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTest~ 
CL=50pF 

(see Note A) T 500 0 

- -- -

LOAD CIRCUIT 
VOLTAGE WAVEFORMS 

(SeeN~:~; J1.5V \1.~--- 3V 

Timing Input i \. -- 3 V 
(see Note B) I 1.SV "-- OV 

1 1 OV 

tPLH~ ~tPHL 
I 11--- VOH 

! ISO% V~C ~VCC I~ 14 ~ th 
In-Phase 

Output 
tsu ~ ~ 

Datalnput J1.SV '\ 1;';-- :: 

--"-1-- 1 VOL 

tPHL~ ~tPLH 
\L !!=: VOH 

VOLTAGE WAVEFORMS 

Out-or-Phase 
Output ,\SO%VCC T SO%VCC 

. - -- VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacHance. 
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B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz. Zo = 50 O. tr = 3 ns. tf = 3 ns. 
C. The outputs are measured one at a time with one input transilion per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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74AC11 086 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATt: 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPICT. (Enhanced-Performance Implanted 
CMOS) 1-llm Process 

• 500-mA Typical Latch-Up Immunity 
at 125°C 

• Package Options Include Plastic 
Smail-Outline Packages and Standard 
Plastic 300-mll DIPs 

description 

NOVEMBER 1989 - REVISED APRIL 1993 

o OR N PACKAGE 
(TOP VIEW) 

1A 18 

1Y 2A 

2Y 28 

GND VCC 
GND VCC 

3Y 3A 

4Y 38 

48 4A 

This device contains four independent 2-input exclusive-OR gates. They perform the Boolean functions 
Y = A (B B = AS + As in positive logic. 

A common application is as a true/complement element. If one of the inputs is low, the other input will be 
reproduced in true form at the output. If one of the inputs is high, the signal on the other input will be reproduced 
inverted at the output. 

The 7 4AC11 086 is characterized for operation from -40°C to 85°C. 

FUNCTION TA81.E 
(each gate) 

INPUTS OUTPUT 

A 8 Y 

L L L 

L H H 

H L H 

H H L 

logic symbolt logic diagram (positive logic) 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

1 

16 

15 

14 

11 

10 

9 

8 

1Y 
=1 2 

3 
2Y 

6 
3Y 

7 
4Y 

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

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA Information tI current a. of publication dafe. 
Products conform to specifications per the tenns d Tex •• Instrument. 
atandard warranty. Production proceaaing does not ne<:esurily Include 
testing of all paramelera. TEXAS ~ 

INSfRUMENTS 
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2A 

28 

3A 

38 

4A 

48 
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74AC11 086 
QUADRUPLE 2·INPUT EXCLUSIVE·OR GATE 

03375, NOVEMBER 1989-REVISEOAPRIL 1993 

exclusive·OR logic 
An exclusive-OR gate has many applications, some of which can be represented better by alternative logic symbols. 

EXCLUSIVE· OR 

These are five equivalent exclusive-OR symbols valid for an 'HCS6 gate in positive logic; negation may be shown at 
any two ports. 

LOGIC-IDENTITY ELEMENT 

The output Is active (hIgh) 
If all Inputs stand st the 
ssme logic level (I.e., 
A=B). 

EVEN·PARITY ELEMENT 

The output Is active (high) 
If an even number of 
Inputs (i.e., 0 or 2) are 
active (high). 

ODD-PARITY ELEMENT 

The output la active (high) 
if an odd number of Inputs 
(I.e., only 1 of the 2) are 
active (high). 

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) ........................................... ±SO mA 
Continuous output current, 10 (Vo = 0 to Vee) ............................................. ±SO mA 
Continuous current through Vee or GND ................................................. ± 1 00 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 clamp-current ratings are observed. 

1ExAs ~ 
INSIRUMENIS 
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74AC11086 
QUADRUPLE 2·INPUT EXCLUSIVE·OR GATE 

03375, NOVEMBER 1989 - REVISED APRIL 1993 

recommended operating conditions 
MIN NOM MAX UNIT 

Vee Supply voltage 3 5 5.5 V 

Vee =3V 2.t 

VIH High-level input voltage Vee =4.5V 3.15 V 

Vee =5.5V 3.85 

Vee=3V 0.9 

VIL Low-level Input voltage Vee =4.5V 1.35 V 

Vee =5.5V 1.65 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee =3V -4 

IOH High-level output current Vee =4.5V -24 mA 

Vee =5.5V -24 

Vee =3V 12 

IOL Low-level output current Vee =4.5V 24 mA 

Vee =5.5V 24 

AtlAv Input transition rise or fail rate 0 10 nsIV 

TA Operating free-air temperature -40 85 ·e 

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

PARAMETER TEST CONDITIONS Vee 
TA=2S·C 

MIN TYP 

3V 2.9 

IOH = - 50 i.oA 4.5V 4.4 

5.5V 5.4 

VOH IOH=-4mA 3V 2.58 

4.5V 3.94 
IOH=-24mA 5.5V 4.94 

10H =-75 mAt 5.5V 

3V 

10L = 50 i.oA 4.SV 

5.5V 

VOL 10L= 12mA 3V 

4.5V 
IOL=24mA 

S.5V 

IOL=75mAt 5.5V 

II VI = Vee or GND 5.5V 

ICC VI = Vee or GND, 10=0 5.5V 

ei VI = Vee or GND 5V 3.5 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

TEXAS ~ 
INSIRUMENTS 
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MIN MAX UNIT 
MAX 

2.9 

4.4 

5.4 

2.48 V 

3.8 

4.8 

3.85 

0.1 0.1 

0.1 0.1 

0.1 0.1 

0.36 0.44 V 

0.36 0.44 

0.36 0.44 

1.65 

±0.1 ±1 i.oA 
4 40 i.oA 

pF 
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74AC11 086 
. QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE 

03375, NOVEMBER 1989- REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=25°C 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

tPLH 1.5 5.6 9.4 1.5 
AorB Y 

tpHL 1.5 5.1 7.4 1.5 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V:t 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=25°C 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

tPLH 1.5 3.8 6.8 1.5 
Aor B Y 

tpHL 1.5 3.8 6.2 1.5 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per gate CL=50pF, f=l MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output Input L 
(see Note B) ---" 50% 

1 I 1 

MAX 

10.6 

8.2 

MAX 

7.6 

6.8 

VCC 

OV underTest;r=} 

CL=50pF 
(see Note A) T 500 Q 

- -- -

tpLH ~ ~ 14 .1 tpHL 

I ,. ___ --.~rli -- VOH 

Output 150% VCC 50% VCC 
________ -J VOL 

LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

UNIT 

ns 

UNIT 

ns 

B. Input pulses are supplied by generators having the following characteristics: PRR '" 1 0 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS .." 
INsrRUMENTS 
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74ACT11 086 
QUADRUPLE 2·INPUT EXCLUSIVE·OR GATE 

• 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-j.lm Process 

• 500-mA Typical Latch-Up Immunity 
at 125°C 

• Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mil DIPs 

description 

SCAS091- NOVEMBER 1989-

D OR N PACKAGE 
(TOP VIEW) 

1A 18 
1Y 2A 
2Y 28 

GND VCC 
GND VCC 

3Y 3A 
4Y 38 
48 4A 

This device contains four independent 2-input exclusive-OR gates. They perform the Boolean functions 
Y = A i3:) B = AB + AS in positive logic. 

A common application is as a true/complement element. If one of the inputs is low. the other input will be 
reproduced in true form atthe output. If one of the inputs is high. the signal on the other input will be reproduced 
inverted at the output. 

The 74ACT11 086 is characterized for operation from - 40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 

A B Y 

L L L 

L H H 

H L H 

H H L 

logic symbolt logic diagram (positive logic) 

1A =1 2 
16 1Y 

1B 

2A 
15 

3 
2Y 

2B 14 

3A 
11 

10 6 3Y 
3B 

4A 
9 

8 7 4Y 
4B 

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

EPIC is a trademark of Texas Instruments Incorporated. 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

PRODUCTION DATA Information I, current II of publication date. 
Product. conform to specifications per lhe terma of Texas Instruments 
standard warranty. Production proces,lng doe. not necessarily include 
testing of all parametert. TEXAS ~ 
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14 

11 

10 

9 

8 
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)~1Y 
)~2Y 

)~3Y 
)D_7 4y 
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74ACT11 086 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE 

SCAS091 - 03990, NOVEMBER 1989 - REVISED APRIL 1993 

exclusive-OR logic 

An exclusive-OR gate has many applications, some of which can be represented better by alternative logic symbols. 

EXCLUSIVE-OR 

These are five equivalent exclusive-OR symbols valid for an 'HCS6 gate in positive logic; negation may be shown 
at any two ports. 

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 .................................................. ± 100 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 condHions· 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 

MIN MAX UNIT 

Vee Supply vottage 4.5 5.5 V 

VIH High-level input voltage 2 V 

VIL Low-level input voltage 0.8 V 

VI Input vottage 0 Vee V 

Vo Output voltage 0 Vee V 

IOH High-level output current -24 mA 

IOL Low-level output current 24 mA 

At/I!.v Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air tem perature -40 85 ·e 

1ExAs ~ 
INSTRUMENTS 
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74ACT11086 
QUADRUPLE 2-INPUT EXCLUSIVE OR GATE 

SCAS091 - 03990, NOVEM SER 1989 - REVISED APRIL 1993 

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

PARAMETER TEST CONDITIONS VCC 
TA = 25'C 

MIN MAX UNIT 
MIN TYP MAX 

4.5V 4.4 4.4 
10H =-50 ItA 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 V 
10H =-24 rnA 

5.5V 4.94 4.8 

10H =-75 mAt 5.5V 3.85 

4.5V 0.1 0.1 
10L = 50 ItA 

5.5V 0.1 0.1 

VOL 4.5V 0.36 0.44 V 
IOL=24mA 

5.5V 0.36 0.44 

10L= 75 mAt 5.5V 1.65 

II VI = Vee or GND 5.5V % 0.1 % 1 ItA 
lee VI = Vee or GND, 10=0 5.5V 4 40 ItA 
Alee; One input at 3.4 V, Other inputs at GND or Vee 5.5V 0.9 1 rnA 

ei VI = Vee or GND 5V 3.5 pF 

t Not more than one output should be tested at a time, and the duration 01 the test should not exceed 10 ms. 
; This is the increase in supply current lor each input that is at one 01 the specified TTL vo~age levels rather than 0 Vor Vee. 

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

PARAMETER 
FROM TO TA = 25'C 

MIN MAX UNIT (INPUT) (OUTPUT) MIN TYP MAX 

tpLH 1.5 5.1 8.7 1.5 9.6 
Aor B Y ns 

tpHL 1.5 5.1 8 1.5 9 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacnance per gate CL = 50 pF, I = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

(SeeN~~~ --.i 1,5V ~.;V----
I I I 

tpLH ~ .: 14~ tpHL 

I r----...... \!:-l-:.= -:--:- VOH 
Output 1 50% VCC ~cc 

____ ..J VOL 

3V 
From Output 

underTestT-1 

CL=50pF 
(see Note A) T 500 g 

OV 

LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. eL includes probe and jig capacitance. 
B. Input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 g, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS ~ 
INSTRUMENTS 
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_ 54AC11109,74AC11109 
DUAL J-K POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH CLEAR AND PRESET 
MARCH 1987 - REVISED APRIL 1993 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC'M (Enhanced-Performance Implanted 
CMOS) 1-!!m Process 

• 500-mA Typical Latch-Up Immunity 
at 125°C 

• ESD Protection Exceeds 2000 V, 
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 devices contain two independent J-K 
positive-edge-triggered flip-flops. A low level at 
the preset (PRE) or clear (CLR) inputs sets or 
resets the outputs regardless of the levels of the 
other inputs. When preset and clear are inactive 
(high), dataattheJ and Kinputs meeting the setup 
time requirements are transferred to the outputs 
on the positive-going edge of the clock pulse. 
Clock triggering occurs at a voltage level and is not 
directly related to the rise time of the clock pulse. 
Following the hold time interval, data at the J and 
K inputs may be changed without affecting the 
levels at the outputs. These versatile flip-flops can 
perform as toggle flip-flops by grounding K and 
tying J high. They also can perform as D-type 
flip-flops by tying the J and K inputs together. 

54AC11109 ••• J PACKAGE 
74AC11109 ••• 0 OR N PACKAGE 

(TOP VIEW) 

lPRE 1ClK 
10 1K 

lJ 
lClR 
VCC 
2ClR 
2J 

54AC11109 ••• FK PACKAGE 
(TOP VIEW) 

1K 
3 2 1 2019 

4 18 2J 
lClK 5 17 2K 

NC 6 16 NC 
1PRE 7 15 2CLK 

10 8 14 2PRE 
9 10111213 

/0 Cl (,)/00 
~ZZC\lC\l 

C!l 

NC - No internal connection 

The 54AC11109 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
74AC11109 is characterized for operation from -40°C to 85°C. 

PRE ClR 

L H 

H L 

L L 

H H 

H H 

H H 

H H 

H H 

FUNCTION TABLE 
(each gate) 

INPUTS 

ClK J K 

X X X 

X X X 

X X X 

t L L 

t H L 

t L H 

t H H 

L X X 

OUTPUTS 

Q Q 

H L 

L H 

Ht Ht 

L H 

Toggle 

00 00 
H L 

00 00 
t This configuration is nonstable; that is. it will not persist when 

either PRE or CLR returns to its inactive (high) level. 

EPIC is a trademark of Texas Instruments Incorporated. 

TEXAS ~ 
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54AC11109,74AC11109 -., 
DUAL J.j( POSITIVE·EDGE·TRIGGERED FLlp·FLOPS 
WITH CLEAR AND PRESET 
02957, MARCH 1987 - REVISED APRIL 1993 

logic symbolt 

1PRE 

1J 

1ClK 

1K 

1ClR 

2PRE 

2J 

2ClK 

2K 
2ClR 

1 

14 

16 

15 

13 

7 

10 

8 

9 

11 

i', S 

1J 

C1 
i', 1K 
f'-. R 

'" S 

2J 

C2 
i', 2K 
f'-. R 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, and N packages. 

2 
1Q 

3 

6 
2Q 

5 

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 rnA 
Output clamp current, 10K 010 < 0 or Vo > Vee) ........................................... ±50 rnA 
Continuous output current, 10 (Vo = 0 to Vee) ............................................. ±50 rnA 
Continuous current through Vee or GND ................................................. ± 1 00 rnA 
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 vo~age ratings may be exceeded if the input and output current ratings are observed. 

> 'TExAs ~ 
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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 

10H High-level output current 

10L Low-level output current 

A.t/IW Input transition rise or fall rate 

TA Operating free-air temperature 

54AC11109,74AC11109 
DUAL J.j( POSITIVE·EDGE·TRIGGERED FLlp·FLOPS 

WITH CLEAR AND PRESET 
02957, MARCH 1987 - REVISED APRIL 1993 

54AC11109 74AC11109 
UNIT 

MIN NOM MAX MIN NOM MAX 

3 5 5.5 3 5 5.5 V 

Vee =3V 2.1 2.1 

Vee = 4.5 V 3.15 3.15 V 

Vee =5.5V 3.85 3.85 

Vee=3V 0.9 0.9 

Vee = 4.5 V 1.35 1.35 V 

Vee = 5.5 V 1.65 1.65 

0 Vee 0 Vee V 

0 Vee 0 Vee V 

Vee=3V -4 -4 

Vee = 4.5 V -24 -24 rnA 

Vee = 5.5V -24 -24 

Vee =3V 12 12 

Vee =4.5V 24 24 rnA 

Vee = 5.5V 24 24 

0 10 0 10 ns/V 

-55 125 -40 85 °e 

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

TA = 25°C 54AC11109 74AC11109 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

3V 2.9 2.9 2.9 

10H =-50 JAA 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 V 

4.5V 3.94 3.7 3.8 
IOH=-24mA 5.5V 4.94 4.7 4.8 

10H =-50mAt 5.5V 3.85 

10H =-75 mAt 5.5V 3.85. 

3V 0.1 0.1 0.1 

10L = 50 JAA 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 
IOL=24 rnA 

5.5V 0.36 0.5 0.44 

10L= 50 mAt 5.5V 1.65 

10L= 75 mAt 5.5V 1.65 

II VI = Vee or GND 5.5V ±0.1 ±1 .,1 JAA 
lee VI = Vee or GND, 10=0 5.5V 4 80 40 JAA 
ei VI = Vee or GND 5V 3.5 pF 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

ThxAs ~ 
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54AC111 09, 74AC11109 
DUAL J.j( POSITIVE·EDGE·TRIGGERED FLlP·FLOPS 
WITH CLEAR AND PRESET 
02957, MARCH 1987 - REVISED APRIL 1993 

timing requirements, Vee = 3.3 V ± 0.3 V (see Figure 1) 

fclock Clock frequency 

PRE or ClR low 
tw Pulse duration 

ClK low or ClK high 

Data high or low 
tsu Setup time before ClKt 

PRE or ClR in'!ctive 

th Hold time after CLKt 

timing requirements, Vee = 5 V ± 0.5 V (see Figure 1) 

fclock Clock frequency 

PRE or ClR low 
tw Pulse duration 

ClK low or ClK high 

Data high or low 
tsu Setup time, before ClKt 

PRE or ClR inactive 

th Hold time, after ClKt 

TA = 25°C 

MIN MAX 

0 70 

5 

7.2 

5.5 

2.5 

0 

TA = 25°C 

MIN MAX 

0 100 

4 

5 

4.5 

2 

0 

54AC11109 74AC11109 

MIN MAX MIN MAX 

0 70 0 70 

5 5 

7.2 7.2 

5.5 5.5 

2.5 2.5 

0 0 

54AC11109 74AC11109 

MIN MAX MIN MAX 

0 100 0 100 

4 4 

5 5 

4.5 2.5 

2 2 

0 0 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

FROM TO TA = 25°C 54AC11109 74AC11109 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

fmax 70 100 70 70 

tPlH 
PRE or ClR aorO 

1.5 6.5 9 1.5 10.5 1.5 9.9 

tpHl 1.5 8 12.6 1.5 14.4 1.5 13.7 

tplH 
aorO 

1.5 8 11.4 1.5 13.5 1.5 12.7 
ClK 

tPHl 1.5 7.5 10.5 1.5 12.7 1.5 11.8 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V:I: 0.5 V (unless otherwise noted) (see Figure 1) 

FROM TO TA = 25°C 54AC11109 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX 

fmax 100 125 100 

IPlH 
aorO 

1.5 4.5 6.5 1.5 7.6 
PRE or ClR 

tPHl 1.5 5 8.6 1.5 10.2 

IplH 1.5 5.5 7.9 1.5 9.4 
ClK aorO 

IPHl 1.5 5 7.3 1.5 8.6 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd 

2-128 

Power dissipation capacitance per gate 

TEXAS ~ 
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74AC11109 

MIN MAX 

100 

1.5 7.1 

1.5 9.6 

1.5 8.8 

1.5 8.1 

UNIT 

MHz 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

UNIT 

MHz 

ns 

ns 



54AC11109,74AC11109 
DUAL J-K POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH CLEAR AND PRESET 
02957, MARCH 1987 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

From Output 

14----- tw ----.t underTestp 
CL=50pF 

(see Note A) T 500 Q 

I I 3 E' Vcc 
Input 50% 50% 

OV 

nmlnglnput 
(see Note B) 

Data Input 

LOAD CIRCUIT 

VOLTAGE WAVEFORMS 

NOTES: A CL includes probe and jig capacftance. 

Input 
(see Note B) 

In·Phase 
Output 

Out·ot·Phase 
Output 

VOLTAGE WAVEFORMS 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 Q, tr = 3 ns, tf= 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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54ACT111 09, 74ACT11109 
DUAL J.j( POSITIVE·EDGE·TRIGGERED FLlp·FLOPS 

WITH CLEAR AND PRESET 

• 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 

description 

These devices contain two independent J-K 
positive-edge-triggered flip-flops. A low level at 
the preset (1 PRE or 2PRE) or clear (1 CLR or 
2CLR) input sets or resets the outputs regardless 
of the levels of the other inputs. When PRE and 
CLR are inactive (high), data at the J and K inputs 
meeting the setup time requirements are 
transferred to the outputs on the positive-going 
edge of the clock pulse. Clock triggering occurs at 
a voltage level and is not directly related to the rise 
time of the clock pulse. Following the hold-time 
interval, data at the J and K inputs may be 
changed without affecting the levels at the 
outputs. These versatile flip-flops can perform as 
toggle flip-flops by grounding K and tying J high. 
They also can perform as D-type flip-flops if J and 
K are tied together. 

FEBRUARY 1987-

54ACT11109 .•• J PACKAGE 
74ACT11109 •.• 0 OR N PACKAGE 

(TOP VIEW) 

1PRE 

10 2 

1CLK 

1K 

20 

2PRE 

1J 

1CLR 

VCC 
11 2CLR 

2J 

2K 

54ACT11109 •.• FK PACKAGE 
(TOP VIEW) 

{i( 3 2 1 2019 
2J 4 18 

1CLK 5 17 2K 
NC 6 16 NC 

1PRE 7 15 2CLK 

10 8 14 2PRE 
9 10 11 12 13 

Ig~~I~~ 
(!) 

NC - No internal connection 

The 54ACT111 09 is characterized for operation over the full military temperature range of -55·C to 125·C. The 
7 4ACT111 09 is characterized for operation from -40·C to a5·C. 

FUNCTION TABLE 

INPUTS OUTPUTS 

PRE ClR ClK J K 0 0 

L H X X X H L 

H L X X X L H 

L L X X X Ht Ht 

H H t L L L H 

H H t H L Toggle 

H H t L H 00 00 

H H t H H H L 

H H L X X 00 00 

t This configurallOn IS nonstable; that is. it will not persist when 
either PRE or CLR returns to the inactive (high) level. 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA Inform.tlon II current .. of publlcallon datt. 
Products conform 10 'peclflcltlohl per 1M term. 01 Tex •• Instrument. 
atand.rd warranty. ProduClkwi proc ... lng doea not nec .. aa.rily include 
... ting of aU pi",mttert. TEXAS ~ 

iNSIRUMENTS 

Copyright © 1993. Texas Instruments Incorporated 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 2-131 



54ACT1t109,74ACT11109 
DUAL J-K POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 
02957, FEBRUARY 1987 - REVISED APRil 1993 

logic symbolt 

1PRE 

1J 

1CLK 

1K 
1CLR 

2PRE 

2J 

2CLK 

2K 

2CLR 

1 

14 

16 

15 

13 

7 

10 

8 

9 

11 

f'"s 

1J 

C1 

"- 1K 

"- R 

f'" 

"-

"-

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, and N packages. 

2 
1Q 

3 

6 
2Q 

5 

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

Supply voltage range, Vee ................................ '.......................... -0.5 V to 6 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> vecl ........................................... ±50 mA 
Continuous output current, 10 (Va = 0 to Vecl ..... .'....................................... ±50 mA 
Continuous current through Vee or GND ................................................. ± 1 00 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 clamp-current ratings are observed. 

recommended operating conditions 

VCC 

VIH 

VIL 

VI 

Vo 

IOH 

IOL 

I1t/l1v 

TA 

2-132 

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 ~ 
IN5rRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

54ACT11109 74ACT11109 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 VCC 0 VCC 

0 VCC 0 VCC 

-24 -24 

24 24 

0 10 0 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

V 

mA 

mA 

ns/V 

·C 



54ACT111 09, 7 4ACT111 09 
DUAL J.j( POSITIVE·EDGE·TRIGGERED FLlp·FLOPS 

WITH CLEAR AND PRESET 
02957, FEBRUARY 1987 - REVISED APRIL 1993 

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

TA=25°C 54ACT11109 74ACT11109 
PARAMETER TEST CONDITIONS VCC UNIT 

MIN TYP MAX MIN MAX MIN MAX 

4,SV 4.4 4.4 4.4 
10H =-50 tJA 

5.5V 5.4 5.4 5.4 

4.5V 3.94 3.7 3.8 
VOH 10H =-24mA V 

5.SV 4.94 4.7 4.8 

10H =-50 mAt 5.5V 3.85 

10H =-75 mAt 5.5V 3.85 

4.5V 0.1 0.1 0.1 
10L = 50 IlA 

5.5V 0.1 0.1 0.1 

4.5V 0.36 0.5 0.44 
VOL 10L= 24 mA V 

5.5V 0.36 0.5 0.44 

10L= 50 mAt 5.5V 1.65 

10L= 75 mAt 5.5V 1.65 

II VI = VCC or GND 5.5V ±0.1 ±1 ±1 tJA 
ICC VI = VCC or GND, 10=0 5.5V 4 80 40 tJA 

AICC* 
One input at 3.4 V, 

5.SV 0.9 1 1 mA 
Other inputs at VCC or GND 

Ci VI = VCC or GND SV 3.5 pF 

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 TIL vottage levels rather than 0 V or VCC. 

timing requirements over recommended operating free·air temperature range, Vee = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 

TA = 25°C 54ACT11109 74ACT11109 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 100 0 100 0 100 

PRE or CLR low 5.5 5.5 5.5 
tw Pulse duration 

CLK high or low 5 5 5 

Data high or low 5.5 5.5 5.5 
tsu Setup time before CLKt 

PRE or CLR inactive 2 2 2 

th Hold time, data after CLK t 0 0 0 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

fmax 

tpLH 
PREor CLR 

tpHL 

tpLH 
CLK 

tpHL 

TO TA = 25°C 

(OUTPUT) MIN TYP 

100 125 

QorO 
1.5 5.5 

1.5 6 

1.5 6 
QorO 

1.5 5.5 

TEXAS ", 
INSTRUMENTS 

MAX 

8.6 

10.8 

8.3 

7.6 

POST OFFICE BOX 655303 • DAUAS. TEXAS 75265 

54ACT11109 74ACT11109 

MIN MAX MIN MAX 

100 100 

1.5 9.8 1.5 9.2 

1.5 12.6 1.5 11.8 

1.5 9.7 1.5 9.1 

'1.5 9 1.5 8.3 

UNIT 

MHz 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 
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54ACT11109,74ACT11109 
DUAL J·K POSITIVE·EDGE· TRIGGERED FLlp·FLOPS 
WITH CLEAR AND PRESET 
02957, FEBRUARY 1987 - REVISEOAPRIL 1993 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER 

Cpd Power dissipation capacitance per flip-flop 

TEST CONDITIONS 

CL = 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

Fr~~~~~;r=} 
CL=50pF 

(see Note A) T 500 Q 

Timing Input 
(see Note B) 

Data Input 

- -- -

LOAD CIRCUIT 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

VOLTAGE WAVEFORMS 

Input . -' \:- ---- 3V 
(see Note B) --./ 1.SV ,1.SV 

In·Phase 
Output 

Out·of-Phase 
Output 

1 1 OV 

tpLH~ ~tPHL 
1 1/--- VOH 

1 ! SO% V~c ~vcc 
--.... I~ 1 VOL 

tpHL -I4---+i ~ tpLH 

{ . !!:::::": VOH 

,SO%VCC T_~":!C;OL 

VOLTAGE WAVEFORMS 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 

2-134 

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

Figure 1. Load Circuit and Voltage Waveforms 
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54AC11112, 74AC11112 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH CLEAR AND PRESET 
JUNE 1989-REVISEDAPRIL 1993 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vee and GND Configuration 
Minimizes High-Speed Switching Noise 

• EPIC 'M (Enhanced-Performance Implanted 
CMOS) 1-l1m Process 

• 500-mA Typical Latch-Up Immunity 
at 125°C 

• ESD Protection Exceeds 2000 V, 
MIL STD-883C Method 3015 

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

description 

These devices contain two independent J-K 
negative-edge-triggered flip-flops. A low level at 
the preset (PRE) or clear (ClR) inputs sets or 
resets the outputs regardless of the levels of the 
other inputs. When preset and clear are inactive 
(high), data atthe J and K inputs meeting the setup 
time requirements are transferred to the outputs 
on the negative-going edge of the clock pulse. 
Clock triggering occurs at a voltage level and is not 
directly related to the fall time of the clock pulse. 
Following the hold time interval, data at the J and 
K inputs may be changed without affecting the 
levels at the outputs. These versatile flip-flops can 
perform as toggle flip-flops by tying J and K high. 

54AC11112 ••• J PACKAGE 
74AC11112 ••• 0 OR N PACKAGE 

(TOP VIEW) 

1PRE 1J 
10 1K 
fQ 3 1CLK 

GND 4 1CLA 
2Q VCC 
20 2CLR 

2PRE 7 2CLK 

54AC11112 ••• FK PACKAGE 
(TOP VIEW) 

1K 
1J 

NC 
1PRE 

10 

4 

5 

6 

7 

8 

~15 0 815 
~~z>~ 

3 2 1 20 19 
18 

17 

16 

15 

14 
9 10111213 

1000100 
~ZZ(\j(\j 

(!J 

NC - No internal connection 

2CLK 
2K 
NC 
2J 
2PRE 

The 54AC11112 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
74AC11112 is characterized for operation from -40°C to a5°C. 

PRE CLR 

L H 

H L 

L L 

H H 

H H 

H H 

H H 

H H 

FUNCTION TABLE 
(each gate) 

INPUTS 

ClK J K 

X X X 

X X X 

X X X 

l L L 

l H L 

l L H 

l H H 

H X X 

OUTPUTS 

Q Q 

H L 

L H 

Ht Ht 

00 00 
H L 

L H 

Toggle 

00 00 
t This configuration is nonstable; that is, it will not persist 

when either PRE or CLR returns to its inactive (high) level. 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA Information II current H of publication dale. 
Products conform to lpeclticatlOI'll per the lenni cI Tex •• Instruments 
lIandarei warranty. Production proceulng don not neceuarily Include 
t •• llng of.1I parameters. lExAs ~ 

Copyright © 1993. Texas Instruments Incorporated 
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54AC11112, 74AC11112 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 
03334, JUNE 1989- REVISED APRIL 1993 

logic symbolt 

1PRE 
1J 

1CLK 

1K 

1CLR 

2PRE 
2J 

2CLK 

2K 

2CLR 

1 

16 

14 

15 

13 

7 

8 

10 

9 

11 

I'. S 

1J 
I'. C1 

1K 
I'.. R 

I'. S 

2J 
I'. C2 

2K 
I'.. R 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for the 0, J, and N packages. 

logic diagram, each flip-flop (positive logic) 

2 

3 

6 

5 

PRE--------------------------------------------~------_. 

c 
J---i---r-....... 

K---+-L_/ 

CLK~~ 

1Q 

2Q 

~-----~--------~~---------------~ 

Q 

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 > Vecl ............................................... ±20 mA 
Output clamp current, 10K (Vo < 0 Dr Va> vecl ........................................... ±50 mA 
Continuous output current, 10 (VA = 0 to Vecl ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ± 1 00 mA 
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 input and output voHage ratings may be exceeded if the input and output current ratings are observed. 

tExAs ~. 
INSIRUMENTS 
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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 

10H High-level output current 

10L Low-level output current 

At/Av Input transition rise or fall rate 

TA Operating free-air temperature 

54AC11112, 74AC11112 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH CLEAR AND PRESET 
03334, JUNE 1989 - REVISED APRIL 1993 

54AC11112 74AC11112 
UNIT 

MIN NOM MAX MIN NOM MAX 

3 5 5.5 3 5 5.5 V 

Vee=3V 2.1 2.1 

Vee = 4.5 V 3.15 3.15 V 

Vee = 5.5 V 3.85 3.85 

Vee =3V 0.9 0.9 

Vee = 4.5V 1.35 1.35 V 

Vee = 5.5 V 1.65 1.65 

0 Vee 0 Vee V 

0 Vee 0 Vee V 

Vee=3V -4 -4 

Vee = 4.5 V -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 nslV 

-55 125 -40 85 °e 

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

TA=25°C 54AC11112 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX 

3V 2.9 2.9 

10H = -50!lA 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 
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!lA 4.5V 0.1 0.1 

5.5V 0.1 0.1 

10L= 12 mA 3V 0.36 0.5 
VOL 

4.5V 0.36 0.5 
IOL=24mA 

5.5V 0.36 0.5 

10L= 50 mAt 5.5V 1.65 

10L= 75 mAt 5.5V 

II VI = Vee or GND 5.5V ",0.1 ",1 

lee VI = Vee or GND, 10=0 5.5V 4 80 

ei VI = Vee or GND 5V 3.5 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

TEXAS ~ 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

74AC11112 
UNIT 

MIN MAX 

2.9 

4.4 

5.4 

2.48 
V 

3.8 

4.8 

3.85 

0.1 

0.1 

0.1 

0.44 
V 

0.44 

0.44 

1.65 

",1 !lA 

40 !lA 

pF 
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54AC11112, 74AC11112 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 
03334, JUNE 1989 - REVISED APRIL 1993 

timing requirements, Vee = 3.3 V :!: 0.3 V (see Figure 1) 

fclock Clock frequency 

PRE or ClR low 
tw Pulse duration 

ClK low or ClK high 

Data high or low 
tsu Setup time before ClK~ 

PRE or CLR inactive 

th Hold time after ClK. 

timing reqiJirements, Vee = 5 V:!: 0.5 V (see Figure 1) 

fclock Clock frequency 

PRE or CLR low 
tw Pulse duration 

ClK low or CLK high 

Data high or low 
tsu Setup time before ClK~ 

PRE or ClR inactive 

th Hold time after CLK. 

TA = 25°C 

MIN MAX 

0 100 

5 

5 

5 

2.5 

0.5 

TA = 25°C 

MIN MAX 

0 125 

4 

4 

3.5 

2 

1 

54AC11112 74AClll12 

MIN MAX MIN MAX 

0 70 0 70 

5 5 

5 5 

5 5 

2.5 2.5 

0.5 0.5 

54AC11112 74AC11112 

MIN MAX MIN MAX 

0 125 0 125 

4 4 

4 4 

3.5 3.5 

2 2 

1 1 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V :!: 0.3 V (unless otherwise noted) (see Figure 1) 

FROM TO TA = 25°C 54ACll112 74ACll112 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

fmax 100 150 100 100 

tplH 1.5 4.9 6.7 1.5 7.6 1.5 7.3 
PRE or ClR oorO 

tpHl 1.5 7 9.2 1.5 10.3 1.5 9.9 

tpLH 1.5 5.4 7.1 1.5 7.9 1.5 7.6 
CLK oorO 

tPHl 1.5 6 7.9 1.5 9 1.5 8.5 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V:t 0.5 V (unless otherwise noted) (see Figure 1) 

FROM TO TA = 25°C 54AClll12 
PARAMETER 

(INPUT) (OUT~UT) MIN TYP MAX MIN MAX 

fmax 125 175 125 

tplH 1.5 3.3 5.1 1.5 5.6 
PRE or CLR oorO 

tpHL 1.5 4.6 6.7 1.5 7.7 

tPLH 1.5 3.4 5.1 1.5 5.8 
CLK oorO 

tpHL 1.5 4.2 6.3 1.5 7.4 

operating characteristics, Vee = 5 V, TA = 25°C 

Cpd 

2-138 

PARAMETER 

Power dissipation capacitance per gate 

TEST CONDITIONS 

CL=50pF, f=l MHz 

TEXAS ~ 
INSTRUMENTS 
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74AClll12 

MIN MAX 

125 

1.5 5.4 

1.5 7.3 

1.5 5.6 

1.5 7 

UNIT 

MHz 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

UNIT 

MHz 

ns 

ns 



54AC11112,74AC11112 
DUAL J·K NEGATIVE·EDGE·TRIGGERED FLlP·FLOPS 

WITH CLEAR AND PRESET 
03334, JUNE 1989 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTest~ 

TIming Input 
(see Note B) 

CL=50pF 
(see Note A) T 500 Q 

-:- ~ 

LOAD CIRCUIT 

VOLTAGE WAVEFORMS 

NOTES; A. CL includes probe and jig capacftance, 

Input 
(see Note B) 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 

B. All input pulses are supplied by generators having the following characteristics; PRR s 10 MHz, Zo = 50 n, tr = 3 ns, If = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS ..Jf 
INSIRUMENlS 

POST OFFICE BOX 6S5303 • DALlAS, TEXAS 75265 2-139 



2-140 



74ACT11112 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOP 

WITH CLEAR AND PRESET 
-REVISED APRIL 1993 

• Inputs Are TTL-Voltage Compatible 
• Fully Buffered to Offer Maximum Isolation 

From External Disturbance 
• Flow-Through Architecture Optimizes 

PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-J.lm Process 

• Sao-mA'TYplcal Latch-Up Immunity at 12S·C 

• Package Options Include Plastic 
Smail-Outline Packages and Standard 
Plastic 300-mll DIPs 

description 

o OR N PACKAGE 
(TOP VIEW) 

1PRE 1J 
1Q 1K 

14 1CLK 
GND 4 13 1CLR 

20 12 VCC 
2Q 11 2CLR 

2PRE 2CLK 
2J 

This device contains two independent J-K negative-edge-triggered flip-flops. A low level at the PRE or CLR 
input sets or resets the outputs regardless of the levels of the other inputs. When PRE and CLR are inactive 
(high), data at the J and K inputs meeting the setup time requirements are transferred to the outputs on the 
negative-going edge of the clock pulse. Clock triggering occurs at a voltage level and is not directly related to 
the fall time of the clock pulse. Following the hold-time interval, data at the J and K inputs may be changed 
without affecting the levels at the outputs. These versatile flip-flops can perform as toggle flip-flops by tying 
J and Khigh. 

The 74ACT11112 is characterized for operation from - 40·C to 85·C. 

FUNCTION TABLE 

INPUTS OUTPUTS 

PRE CLR CLK J K Q Q 

L H X X X H L 

H L X X X L H 

L L X X x Ht Ht 

H H l L L 00 '00 

H H l H L H L 

H H l L H L H 

H H l H H TOGGLE 

H H H X X 00 '00 
t This configuration is nonstable; that is, tt will not 

persist when etther PRE or CLR returns to the 
inactive (high) level. 

EPIC is a trademark of Texas Instruments Incorporated. 

=.UC:ro:r: :cc.::,a:,.. ~=,:: tC.~e"rumc:'i 
standard warranty. Production procHIlng don naI. ntetMlrtly tncludt 
IIIUng cf all pira ..... .,., TEXAS ~ 

INSIRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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74ACT11112 
DUAL J·K NEGATIVE·EDGE·TRIGGERED FLlp·FLOP 
WITH CLEAR AND PRESET 
SCAS064A-D3339, JUNE 1989 - REVISED APRIL 1993 

logic symbolt 

1 PRE 

1J 

1 CLK 

1K 

1 CLR 

2 PRE 

2J 

2CLK 

2K 

2CLR 

1 

16 

14 

15 

13 

7 

8 

10 

9 

11 

r-.. S 

1J 
r-.. 

C1 

1K 
r-.. R 
r-.. S 

2J 
"- C2 

2K 
"- R 

t This symbol is In accordnace with ANSI/lEEE Std 91-1984 and lEe Publication 617-42. 

logic diagram, each flip-flop (positive logic) 

2 
1Q 

3 

6 
2Q 

5 

PRE------------------------------------------~-------, 

c 
J----t----{"--"" 

K-------+--L_~ 

COR--------------------------~~---------------------------~ 

Q 

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 Vto Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI> Vee) ................................................. :1:20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ............................................ :1:50 mA 
Continuous output current, 10 (Vo = 0 to Vee) .............................................. :1:50 mA 
Continuous current through Vee or GND .................................................. :I: 1 00 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 conditions beyond those Indicated under "recommended operating conditions' Is not 
implied. Exposure to absolute maximum rated condnions for extended periods may affect device reiiabilny. 

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

1ExAs ~ 
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recommended operating conditions 

Vee Supply vo~age 

VIH High-level input voltage 

VIL Low-level input voliage 

VI Input voltage 

Vo Output voltage 

10H High-level output current 

10L Low-level output current 

At/!J.v Input transition rise or fall rate 

TA Operating free-air temperature 

74ACT11112 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOP 

WITH CLEAR AND PRESET 
SCAS064A - 03339. JUNE 1989 - REVISED APRIL 1993 

MIN MAX UNIT 

4.5 5.5 V 

2 V 

O.B V 

0 Vee V 

0 Vee V 

-24 rnA 

24 rnA 

0 10 ns/V 

-40 85 'e 

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

PARAMETER TEST CONDITIONS Vee 
TA = 25°C 

MIN MAX UNIT 
MIN TYP MAX 

4.5V 4.4 4.4 
IOH = - 50 i'A 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 V 
IOH =-24mA 

5.5V 4.94 4.B 

IOH =-75mAt 5.5V 3.B5 

4.5V 0.1 0.1 
IOL = 50 i'A 

5.5V 0.1 0.1 

VOL 4.5V 0.36 0.44 V 
IOL=24mA 

5.5V 0.36 0.44 

IOL=75 mAt 5.5V 1.65 

II VI = Vee or GND 5.5V % 0.1 %1 i'A 
lee VI = Vee or GND. 10=0 5.5V 4 40 i'A 
Alee* VI = Vee or GND 5.5V 0.9 1 rnA 

Ci VI = VCC or GND 5V 3.5 pF 

t Not more than one output should be tested at a time. and the duration of the test should not exceed 10 ms. 
* This parameter is the increase in supply current for each input that is at one of the specified TTL vottage levels rather than 0 V or VCC. 

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

fclock Clock frequency 

tw Pulse duration 

tsu Setup time before CLK~ 

th Hold time after CLK~ 

PRE or CLR low 

CLK high or low 

Data high or low 

PRE or CLR inactive 

TEXAS ~ 
INSIRUMENTS 
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TA = 25°C 
MIN MAX UNIT 

MIN MAX 

125 125 MHz 

4 4 
ns 

4 4 

3.5 4.5 
ns 

2 2 

1.5 1.5 ns 
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74ACT11112 
DUAL J·K NEGATIVE·EDGE·TRIGGERED FLlp·FLOP 
WITH CLEAR AND PRESET 
SCAS064A- 03339, JUNE 1989 - REVISED APRIL 1993 

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

PARAMETER 
FROM TO TA=25°C 

MIN MAX UNIT (INPUT) (OUTPUT) MIN lYP MAX 

fmax 125 125 MHz 

tplH 
PREorClR aorO 

1.5 3.6 6.3 1.5 6.8 
ns 

tpHl 1.5 4.6 7.4 1.5 8 

tPlH a-ora 
1.5 4.2 7 1.5 7.7 

ClK ns 
tPHL 1.5 4.7 7.4 1.5 8.4 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per flip-flop Cl= 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

Under Test;.r:} 

Timing Input 
(see Note 51 

Data Input 

CL = 50 pF 
(see Note Al T SOO Q 

LOAD CIRCUIT 

VOLTAGE WAVEFORMS 

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

14-- tw--+l 
I I 

Input 3( E:: 
VOLTAGE WAVEFORMS 

Input -' ,- ---- 3V 
(see Note 51 ----./. 1.S V "\ 1.S V 

In-Phase 
Output 

Out-or-Phase 
Output 

I I OV 

tPLH~ ~tPHL 
I If--- VOH 

ISO% V~C ~VCC 
__ J.........J I VOL 

tPHL~ ~tPLH 
\L !I:::: VOH 

"SO%VCC T_~'::C;OL 

VOLTAGE WAVEFORMS 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 
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C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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74AC11132 
QUADRUPLE 2-INPUT POSITNE-NAND SCHMITT-TRIGGER 

SCAS113- MARCH 1990 - REVISED APRIL 1993 

• OperatIon From Very Slow Input 
TransItions 

• Temperature-Compensated Threshold 
Levels 

• HIgh NoIse ImmunIty 
• 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 lYplcal Latch-Up ImmunIty at 12S·C 

• Package OptIons Include Both Plastic 
Smail-Outline Packages and Standard 
PlastIc 30o-mll DIPs 

description 

o OR N PACKAGE 
(TOP VIEW) 

1A 
1Y 
2Y 

4Y 

48 

18 
2A 
28 

VCC 

VCC 
3A 
38 
4A 

Each circuit functions as a NAND gate, but because of the Schmitt action, it has different input threshold levels 
for positive- and negative-going signals. It performs the Soolean function Y = A-S or Y = A+B in positive logic. 

These circuits are temperature compensated and can be triggered from the slowest of input ramps and still give 
clean jitter-free output signals. 

The 74AC11132 is characterized for operation from - 40·C to 85·C. 

FUNCTION TABLE 

INPUTS OUTPUT 

A B Y 

H H L 

L X H 

X L H 

logic symbolt logic diagram (positive logic) 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

1 

16 

15 

14 

11 

10 

9 

8 

.IT & 

.IT 

2 A 
1Y 

3 B 
2Y 

6 
3Y 

7 
4Y 

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

EPIC is a trademark of Texas Instruments Incorporated. 

~~=fo:1!.~J:::I:'", ~:::':~~~~~m~~~ 
Mandard warranty. Production procne,lng doH not nec. ... rHy Include 
, .. tlng of .11 ptnunetert. TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 - DALUIS. TEXAS 75265 

Y 

Copyright © 1993. Texas Instruments Incorporated 
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74AC11132 
QUADRUPLE 2-INPUT POSITIVE-NAND SCHMITT-TRIGGER 

SCAS 113 - 03482, MARCH 1990- REVISED APRIL 1993 

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 + O.S 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) .............................................. ± SO mA 
Continuous current through Vee or GND .................................................. ± 100 mA 
Storage temperature range ....................................................... - 6SoC to 1S0°C 

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

NOTE 1: The input and output vo~age ratings may be exceeded if the input and output current ratings are observed. 

recommended operating conditions 

MIN NOM MAX UNIT 

Vee Supply vo~age 3 5 5.5 V 

Vee=3V 2.2 

VIH High-level input v~age Vee =4.5V 3.2 V 

vee =5.5 V 3.9 

Vee =3V 0.5 

VIL Low-level Input voHage Vee =4.5V 0.9 rnA 

I 
Vee =5.5V 1.1 

VI Input vo~age -24 
rnA 

Vo Omput voltage -24 

Vee=3V 0 Vee 

IOH High-level output current Vee = 4.5V 0 Vee V 

Vee =5.5V -4 

Vee=3V 12 

IOL Low-level output current Vee =4.5 v 24 rnA 

Vee =5.5V .24 

6.t/M Input transition rise or fall rate 0 100 ns/V 

TA Operating free-air temperature -40 85 ·e 

1ExAs ~ 
INSTRUMENTS 
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74AC11132 
QUADRUPLE 2·INPUT POSITIVE·NAND SCHMITT·TRIGGER 

SCAS113 - 03482. MARCH 1990 - REVISED APRil 1993 

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

PARAMETER TEST CONDITIONS vCC 
TA=25°c 

MIN 
MIN TYP MAX 

3V 2.2 

VT+ 4.5V 3.2 

5.5V 3.9 

3V 0.5 0.5 

VT- 4.5V 0.9 0.9 

5.5V 1.1 1.1 

3V 0.3 1.2 0.3 
Vhys 
(VTr"r-) 

4.5V 0.4 1.4 0.4 

5.5V 0.5 1.6 0.5 

3V 2.9 2.8 

10H =- 50 IIA 4.5V 4.4 -1.4 

5.5V 5.4 5.4 

VOH IOH=-4mA 3V 2.58 2.48 

4.5V 3.94 3.8 
IOH=-24mA 

5.5V 4.94 4.8 

10H =-75 mAt 5.5V 3.85 

3V 0.1 

10l = 50 IIA 4.5V 0.1 

5.5V 0.1 

Val 10l= 12mA 3V 0.36 

4.5V 0.36 
IOl=24mA 

5.5V 0.36 

10l= 75 mAt 5.5V 

II VI = Vee or GND 5.5V ± 0.1 

ICC VI = Vee or GND. 10=0 5.5V 4 

ej VI = Vee or GND 5V 3.5 

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 Figure 1) 

PARAMETER 
FROM TO TA = 25°C 

MIN (INPUT) (OUTPUT) MIN TYP MAX 

tplH 2.2 
AorB Y 

6.2 9.2 2.2 

tpHl 2.8 6.8 9.8 2.8 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V :I: 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

tplH 
AorB 

tpHl 

TO 
(OUTPUT) 

Y 

TEXAS ~ 
INSIRUMENlS 
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TA=25°C 
MIN 

MIN TYP MAX 

1.8 4.2 6.9 1.8 

2.3 4.8 7.3 2.3 

MAX UNIT 

2.2 

3.2 V 

3.9 

V 

1.2 

1.4 V 

1.6 

V 

0.1 

0.1 

0.1 

0.44 V 

0.44 

0.44 

1.65 

± 1 IIA 
40 IIA 

pF 

MAX UNIT 

10.3 
ns 

10.5 

MAX UNIT 

7.5 
ns 

8 
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74AC11132 
QUADRUPLE 2·INPUT POSITIVE·NAND SCHMITT·TRIGGER 

SCAS113 - 03482, MARCH 1990 - REVISED APRIL 1993 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Power dissipation capacitance CL= 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTestn 

CL=50pF 

(see Note A) J 500 0 -:-

LOAD CIRCUIT 

Input 
(see Note B) 

Output 

--iSO% 

tpHL -iIII~f-----.!~ 
I 

--------~,,5O%VCC 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 
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B. Input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 C, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS ~ 
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• Inputs Are TTL-Voltage Compatible 
• Center-Pin Vee and GND Pin Configurations 

Minimize High-Speed Switching Noise 
• EPICTM (Enhanced-Performance Implanted 

CMOS) 1-llm Process 
• SOO-mA Typical Latch-Up Immunity at 125°C 

• Package Options Include Plastic 
Smail-Outline Packages and Standard 
Plastic 30o-mll DIPs 

description 

74ACT11132 
QUADRUPLE POSITIVE·NAND GATE 

WITH SCHMITT· TRIGGER INPUTS 
SCAS177- JANUARY 1992 - REVISED APRIL 1993 

o OR N PACKAGE 
(TOP VIEW) 

16 
2A 

2Y 3 26 
GND . 13 Vee 
GND 12 Vee 

3Y 11 3A 
4Y 36 
46 4A 

This device contains four independent 2-input NAND gates with Schmitt-trigger inputs. Because of the Schmitt 
action, they have different input threshold levels for positive- and negative-going signals. Each gate performs 
the Boolean function Y = A·B or Y = A+B in positive logic. 

The 74ACT11132 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 

A B Y 

H H L 

L X H 

X L H 

logic symbolt logic diagram (positive logic) 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

1 

16 

15 

14 

11 

10 

9 

8 

&Jr 

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

EPle is a trademark of Texas Instruments Incorporated. 

2 
1Y 

3 
2Y 

6 
3Y 

7 
4Y 

TEXAS ~ 
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1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

16 ~1Y 
15 

~2Y 14 

11 

~3Y 10 

9 

~4Y 8 

Copyright © 1993. Texas Instruments Incorporated 

2-149 



74ACT11132 
QUADRUPLE POSITIVE-NAND GATE 
WITH SCHMITT-TRIGGER INPUTS 
SCAS1n - 03974, JANUARY 1992 - REVISED APRIL 1993 

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 Vto Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vecl ............................................... ±20 mA 
Output clamp current, 10K (Vo ..: 0 or Vo > Vecl ........................................... ± 50 mA 
Continuous output current, 10 (Vo = 0 to Vecl ............................................. ± 50 mA 
Continuous current through Vee or GND .................................................. ±100 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 condttions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

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

recommended operating conditions (see Note 2) 
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 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

IOH High-level output current -24 mA 

IOL Low-level output current 24 mA 

at/av Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·e 

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

1ExAs ..If 
INSIRUMENfS 
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74ACT11132 
QUADRUPLE POSITIVE·NAND GATE 

WITH SCHMITT·TRIGGER INPUTS 
SCAS177- 03974, JANUARY 1992- REVISED APRIL 1993 

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

PARAMETER TEST CONDITIONS Vee 
TA=25°e 

MIN 
MIN TYP MAX 

4.5V 2 
VT+ 5.5V 2 

4.5V 0.8 
VT-

5.5V 0.8 

VHys 4.5V 0.4 1.2 0.4 

(VT+-VT-) 5.5V 0.4 1.2 0.4 

4.5V 4A 4.4 
IOH =-5O!lA 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 
IOH =-24 mA 

5.5V 4.94 4.8 

IOH =-75 mAt 5.5V 3.85 

4.5V 0.1 
IOL = 50!lA 

5.5V 0.1 

VOL 4.5V 0.36 
IOL= 24mA 

5.5V 0.36 

IOL=75 mAt 5.5V 

II VI = Vee or GND 5.5V ±0.1 

ICC VI = Vec or GND, 10=0 5.5V 8 

alce* One input at 3.4 V, Other inputs at Vee or GND 5.5V 0.9 

ei VI = Vee or GND 5V 3.5 

t Not more than one output should be tested at a time, and the durallon 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 TIL vottage 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 Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tPLH 
Aor B Y 

tPHL 

operating characteristics, Vee = 5 V, TA = 25°e 
PARAMETER 

Cpd Power dissipation capacitance 

TEXAS ~ 
INSTRUMENTS 

TA=25°C 

MIN TYP MAX 

2.6 5.3 8 

3.7 6.4 8.1 

TEST CONDITIONS 

CL = 50 pF, f = 1 MHz 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

MIN 

2.6 

3.7 

MAX UNIT 

2 
V 

2 

0.8 
V 

0.8 

1.2 
V 

1.2 

V 

0.1 

0.1 

OA4 V 

OA4 

1.65 

±1 !lA 
80 !lA 

1 mA 

pF 

MAX UNIT 

8.8 
ns 

9.3 
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74ACT11132 
QUADRUPLE POSITIVE-NAND GATE 
WITH SCHMITT-TRIGGER INPUTS 
SCASl77 - 03974, JANUARY 1992 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

From Output 

CL=60pF 

Input 
(see Note B) J,1.5V 

tpHL ~~t--.. ~ 
1 

\~-;--- 3V 

I" ov 

~ ~ tpLH 

underTest~ 

(see Note A) I 500 C _ 

- - Output 

___ ...... 1 

\5O%VCC 
C,VOH 

T5O%Vcc 
---VOL 

LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 
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B. Input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = "50 Q, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one Input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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54AC11138,74AC11138 
3·LlNE TO 8·LINE DECODERS/DEMULTIPLEXERS 

• Designed Specifically for High-Speed 
Memory Decoders and Data Transmission 
Systems 

• Incorporates Three Enable Inputs to 
Simplify CascadlIJg and/or Data Reception 

• 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 

• SOo-mA Typical Latch-Up Immunity 
at 12S·C 

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

description 

The 'AC11138 circuit is designed to be used in 
high-performance memory-decoding or data
routing applications requiring very short 
propagation delay times. In high-performance 
memory systems, this decoder can be used to 
minimize the effects of system decoding. When 
employed with high-speed memories utilizing a 
fast enable circuit, the delay times of this decoder 
and the enable time of the memory are usually 
less than the typical access time of the memory. 
This means that the effective system delay 
introduced by the decoder is negligible. 

54AC11138 •.• J PACKAGE 
74AC11138 .,. D OR N PACKAGE 

(TOP VIEW) 

Y1 
• Y2 

Y5 
Y6 

YO 
A 
B 
C 
VCC 
G1 
G2A 

9 G2B 

54AC11138 ••• FK PACKAGE 
(TOP VIEW) 

A 4 
YO 5 
NC 6 
Y1 7 

Y2 8 

o 8-
IXIOZ>(!) 

3 2 1 20 19 
18 

17 

16 

15 

14 
9 10 11 12 13 

NC - No internal connection 

G2A 
G2B 
NC 
Y7 
Y6 

The conditions at the binary-select inputs and the three enable inputs select one of eight input lines. Two 
active-low and one active-high enable inputs reduce the need for external gates or inverters when expanding. 
A 24-line decoder can be implemented without external inverters and a 32-line decoder requires only one 
inverter. An enable input can be used as a data input for demultiplexing applications. 

The 54AC11138 is characterized for operation over the full military temperature range of -SS·C to 12S·C. The 
74AC11138 is characterized for operation from -40·C to 8S·C. 

EPIC is a trademark of Texas Instruments Incorporated. 

~:~~~:o:I: .:r:~~I~r;,. ~~~:=:.: ,c!~~~~m~~~ 
sttnd.rd warranty. Production procH'lng does nOl nec .... rlly Include 
tntlng of ,II parameters. 1ExAs ." 

INSIRUMENIS 
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Copyright © 1993, Texas Instruments Incorporated 
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54AC11138,74AC11138 
3-LlNE TO 8-LlNE DECODERS/DEMULTIPLEXERS 

03102, MAY 1988 - REVISED APRIL 1993 

FUNCTION TABLE 

ENABLE INPUTS SELECT INPUTS OUTPUTS 
G1 G2A G2B C 
X H X X 

X X H X 

L X X X 

H L L L 

H L L L 

H L L L 

H L L L 

H L L H 

H L L H 

H L L H 

H L L H 

logic symbols (alternatives)t 

A 

B 

C 

15 

14 

13 

11 

10 

9 

r-... 

r-... 

BIN/OCT 
1 

2 

4 

""'& 

EN 

B 
X 

X 

X 

L 

L 

H 

H 

L 

L 

H 

H 

0 

1 

2 

3 

4 

5 

6 

7 

A YO Y1 Y2 Y3 
X H H H H 

X H H H H 

X H H H H 

L L H H H 

H H L H H 

L H H L H 

H H H H L 

L H H H H 

H H H H H 

L H H H H 

H H H H H 

16 
YO A 

15 

1 14 
Y1 B 

2 
Y2 C 

13 

3 
Y3 

5 11 
Y4 G1 

6 
Y5 G2A 

10 r-... 

7 
Y6 G2B 

9 l'-

8 
Y7 

t These symbols are in accordance wHh ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for the D, J, and N packages. 
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Y4 Y5 
H H 

H H 

H H 

H H 

H H 

H H 

H H 

L H 

H L 

H H 

H H 

'} O"~ 
G.!!. 

7 
2 

7 

Y6 
H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

0 

1 

2 

3 

4 

5 

6 

7 

Y7 
H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

16 

1 

2 

3 

5 

6 

7 

8 

YO 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 



54AC11138, 74AC11138 
3-LlNE TO 8-LlNE DECODERS/DEMULTIPLEXERS 

logic diagram (positive logic) 

Select 
Inputs 

A _':..;:5'--____ ---1 

B _'_4 _____ ---1 

C _1:.::3'--____ -1 

Enable :: .......:'--------.,0 { 

10 

Inputs .----..A-_ 
G1 

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

D3102. MAY 1988- REVISED APRIL 1993 

16 
VO 

V1 

2 
V2 

3 
V3 

Data 

5 Outputs 
V4 

6 
VS 

7 
V6 

8 V7 

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 ............................................... ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vecl ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±200 mA 
Storage temperature range ....................................................... -65°C to 150°C 

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

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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54AC11138,74AC11138 
3-LlNE TO 8-LlNE DECODERS/DEMULTIPLEXERS 

03102, MAY 1988-REVISEOAPRIL 1993 

recommended operating conditions 

54AClll38 74AClll38 
UNIT 

MIN NOM MAX MIN NOM MAX 

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 

10H High-level output current Vee=4.5V -24 -24 mA 

Vee = 5.5 V -24 -24 

Vee =3V 12 12 

10L Low-level output current Vee =4.5V 24 24 mA 

Vee = 5.5V 24 24 

atll!"v Input transition rise or fall rate 0 10 0 10 ns/V 

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 54AClll38 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX 

3V 2.9 2.9 

10H = -50!AA 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 
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 f!A 4.5V 0.1 0.1 

5.5V 0.1 0.1 

10L= 12 mA 3V 0.36 0.5 
VOL 

4.5V 0.36 0.5 
IOL=24mA 

5.5V 0.36 0.5 

10L= 50 mAt 5.5V 1.65 

IOL=75 mAt 5.5V 

II VI = Vee or GND 5.5V ±0.1 ±1 

ICC VI = Vee or GND, 10=0 5.5V 4 80 

ei VI = Vee or GND 5V 3.5 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

2-156 

TEXAS ~ 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

74ACll138 
UNIT 

MIN MAX 

2.9 

4.4 

5.4 

2.48 
V 

3.8 

4.8 

3.85 

0.1 

0.1 

0.1 

0.44 
V 

0.44 

0.44 

1.65 

±1 f!A 
40 f!A 

pF 



54AC11138,74AC11138 
3-LlNE TO 8-LlNE DECODERS/DEMULTIPLEXERS 

03102, MAY 1988 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

FROM TO TA = 25°C 54AC11138 74AC11138 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN 

tpLH 1.5 8.3 10.2 1.5 12.3 1.5 
A,B,C AnyY 

tpHL 1.5 8.9 10.9 1.5 13.2 1.5 

tpLH 1.5 7.2 9.2 1.5 10.8 1.5 
Gl AnyY 

tpHL 1.5 7.3 9.4 1.5 11.3 1.5 

tpLH 
G2A,G2B 

1.5 8.2 10.4 1.5 12.3 1.5 
AnyY 

tpHL 1.5 8.3 10.4 1.5 12.5 1.5 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

MAX 

11.4 

12.2 

10.2 

10.5 

11.5 

11.6 

FROM TO TA=25°C 54ACl1138 74AC11138 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX 

tpLH 1.5 5.7 7.3 1.5 8.7 
A,B,C AnyY 

tpHL 1.5 6.2 7.9 1.5 9.5 

tpLH 1.5 5.1 6.9 1.5 7.9 
Gl AnyY 

tpHL 1.5 5.2 6.9 1.5 8.3 

tpLH 1.5 5.8 7.6 1.5 8.9 
G2A,G2B AnyY 

tPHL 1.5 5.6 7.5 1.5 9 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per gate CL = 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

Under Test ;r:} 
CL=50pF 

(see Note A) T 500 g 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

Output 

-iSO% 

tpHL ---jo~t---':~ 
1 

___ --..1 

\50%VCC 

VOLTAGE WAVEFORMS 

MIN MAX 

1.5 8.1 

1.5 8.8 

1.5 7.5 

1.5 7.7 

1.5 8.3 

1.5 8.3 

UNIT 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 g, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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54AC11138,74AC11138 
3·lINE TO 8·lINE DECODERS/DEMULTIPLEXERS 

03102, MAY 1988-REVISEOAPRIL 1993 

AO 

A1 

A2 

A3 

A4 

TYPICAL APPLICATION DATA 

'AC11138 

BIN/OCT 
15 

1 
14 

2 
13 

4 

VCC 
11 ~ 
10 " 

EN 
9 

" 

'AC11138 

BIN/OCT 
15 

1 
14 

2 
13 

4 

11 ~ 
10 " 

EN 
9 

" l. 
'AC11138 

BIN/OCT 
15 

1 
14 

2 
13 

4 

11 ~ 
10 " 

EN 
9 

" 
J-

Pin numbers shown are for the 0, J, and N packages. 
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Pin numbers shown are fo 

54AC11138,74AC11138 
3-LlNE TO 8-LlNE DECODERS/DEMULTIPLEXERS 

--t>~ 

TYPICAL APPLICATION DATA 
'AC11138 

BIN/OCT 
15 

1 
14 

2 

13 
4 

11 --:;;-
10 f'. 

EN 
9 "-

'AC11138 

BIN/OCT 
15 

1 
14 

2 
13 

4 

11 --:;;-
10 "-

EN 
9 f'. 

l -
'AC11138 

BIN/OCT 
15 

1 
14 

2 

13 
4 

11 --:;;-
10 r-. 

EN 
9 r-. 

1 -
'AC11138 

BIN/OCT 
15 

1 
14 

2 
13 

4 

11 ~ 
10 "-

EN 
9 r-. 

l r the D, J, and N packages. -

Figure 3. 32-Bit Decoding Scheme 
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10 

11 
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54ACT11138, 74ACT11138 
3·LlNE TO 8·LlNE DECODERS/DEMULTIPLEXERS 

• Designed Speclflca"y for High-Speed 
Memory Decoders and Data Transmission 
Systems 

• Incorporates Three Enable Inputs to 
Simplify Cascading and/or Data Reception 

• 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 

• 650-mA Typical Latch-Up Immunity 
at 125°C 

• Package Options Include Plastic 
Sma"-Outllne Packages, Plastic Thin 
Shrink Small-Outline Packages, Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mll DIPs 

description 

The 'ACT11138 circuit is designed to be used in 
high-performance memory-decoding or data
routing applications requiring very short 
propagation delay times. In high-performance 
memory systems, this decoder can be used to 
minimize the effects of system decoding. When 
employed with high-speed memories utilizing a 
fast enable circuit, the delay times of this decoder 

SCAS050A- JANUARY 1989-REVISEDAPRIL 1993 

54ACT11138 ••• J PACKAGE 
74ACT11138 ••• D, N, OR PW PACKAGE 

(TOP VIEW) 

Y1 YO 
Y2 A 

B 
GND C 

Y4 Vcc 
G1 
G2A 
G2B 

54ACT11138 ••• FK PACKAGE 

(TOP VIEW) 

A 
YO 
NC 
Y1 
Y2 

3 2 1 20 19 
4 18 

5 17 

6 16 NC 
7 15 Y7 

8 9 10 11 12,J4 Y6 

MOO""'" >-zz>->
(!) 

NC - No internal connection 

and the enable time of the memory are usually less than the typical access time of the memory. This means 
that the effective system delay introduced by the decoder is negligible. 

The conditions at the binary select inputs and the three enable inputs select one of eight input lines. Two 
active-low and one active-high enable inputs reduce the need for external gates or inverters when expanding. 
A 24-line decoder can be implemented without external inverters and a 32-line decoder requires only one 
inverter. An enable input can be used as a data input for demultiplexing applications. 

The 54ACT11138 is characterized for operation over the full military temperature range of- 55°C to 125°C. The 
74ACT11138 is characterized for operation from - 40°C to 85°C. 

EPIC is a trademark of Texas Instruments Incorporated. 

=~~~o:1! .1::Cor:c:::' .. II";::::,: .,c::~O:;:m= 
mndard warnnty. Production procnIlng doH not neceuartty Include 
,"Ung of ,II pal'lmtt ..... TEXAS ~ 
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POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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54ACl11138,74AC111138 . 
3-LlNE TO 8-LlNE DECODERS/DEMULTIPLEXERS 

SCAS050A- 03266, JANUARY 1989 - REVISED APRIL 1993 

logic symbols (alternatives)t 

A 

B 

C 

15 

14 

13 

11 

10 

9 
"-
,..., 

BIN/OCT 

1 0 

2 1 

4 2 

--.- 3 

4 

5 
EN 

6 

7 

16 

1 

2 

3 

5 

6 

7 

8 

VO 

V1 

V2 

V3 

V4 

V5 

V6 

V7 

15 
A 

14 
B 

13 
C 

11 
G1 

10 
G2A 

9 
G2B 

t These symbols are in accordance with ANSI/IEEE Sid 91-1984 and IEC Publication 617,12. 
Pin numbers shown are for the D, J, and N packages. 

logic diagram (positive logic) 

15 
A 

Select B ...:1C!.4 ____ -i 
Inputs 

13 c 

Enable f~~ _:_0 ____ 0 
Inputs 11 

G1 

Pin numbers shown are for the D, J, and N packages. 
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J 
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G.Q. 1 
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VO 

V1 

2 
V2 

3 
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Data 
5 Outputs 

V4 

6 
V5 

7 
V6 

8 V7 

16 

1 

2 

3 
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VO 

V1 
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V7 



ENABLE SELECT 
INPUTS INPUTS 

G1 G2A G2B C B A 

X H X X X X 

X X H X X X 

L X X X X X 

H L L L L L 

H L L L L H 

H L L L H L 

H L L L H H 

H L L H L L 

H L L H L H 

H L L H H L 

H L L H H H 

54ACT11138, 74ACT11138 
3-L1NE TO 8-L1NE DECODERS/DEMULTIPLEXERS 

SCAS050A - 03266, JANUARY 1989 - REVISED APRIL 1993 

FUNCTION TABLE 

OUTPUTS 

YO Yl Y2 Y3 Y4 YS Y6 Y7 

H H H H H H H H 

H H H H H H H H 

H H H H H H H H 

L H H H H H H H 

H L H H H H H H 

H H L H H H H H 

H H H L H H H H 

H H H H L H H H 

H H H H H L H H 

H H H H H H L H 

H H H H H H H L 

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 .................................................. ± 200 mA 
Storage tem perature range ........................................................ - 65°0 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 

54ACT11138 74ACT11138 
UNIT 

MIN MAX MIN MAX 

Vee Supply vo~age 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 rnA 

IOL Low-level output current 24 24 rnA 

tJ.t/tJ.v Input transition rise or fall rate 0 10 0 10 nS/V 

TA Operating free-air temperature -55 125 -40 85 'e 

TEXAS ." 
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54ACT11138,' 74ACT11138 
3-L1NE TO 8-L1NE DECODERS/DEMULTIPLEXERS 

SCAS05OA- 03266, JANUARY 1989 - REVISED APRIL 1993 

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

TA=2S"C 54ACT11138 74ACT11138 
PARAMETER TEST CONDITIONS VCC, UNIT 

MIN TVP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
IOH =-50~ 

S.SV 5.4 5.4 5.4 

4.5V 3.94 3.7 3.8 
VOH 10H =-24mA V 

5.5V 4.94 4.7 4.8 

10H =-50 mAt 5.5V 3.85 

10H =-75 mAt 5.5V 3.85 

4.5V 0.1 0.1 0.1 
10L=50~ 

5.5V 0.1 0.1 0.1 

4.5V 0.36 0.5 0.44 
VOL 10L= 24 rnA V 

5.5V 0.36 0.5 0.44 

10L= 50 mAt 5.5V 1.65 

IOL=75 mAt 5.5V 1.65 

II VI = Vee or GND 5.5V ,. 0.1 ,.1 ,.1 ~ 

ICC VI = Vee or GND, 10=0 5.5V 4 80 40 ~ 

Alee:t 
One input at 3.4 V. 

5.5V 0.9 1 1 rnA Other inputs at GND or Vee 

Ci VI = Vee or GND 5V 3.5 pF 

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 TIL voltage levels rather than 0 V or Vee. 

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

FROM TO TA=2S"C 54ACT11138 74ACT11138 
PARAMETER (INPUT) (OUTPUT) UNIT 

MIN TVP MAX MIN MAX MIN MAX 

tpLH 1.5 6.1 8.9 1.5 10.5 1.5 9.8 
~~, A,B,e AnyY ns 

tpHL 1.5 6 8.7 1.5 10.3 1.5 9.7 

tPLH 1.5 5.5 8 1.5 9.4 1.5 8.9 
Gl Y ns 

tPHL 1.5 6 7.9 1.5 9.5 1.5 8.9 

tPLH 
G2A,G2B 

1.5 6.4 8.3 1.5 9.9 1.5 9.3 
AnyY ns 

tPHL 1.5 6 8.8 1.5 10.5 1.5 9.8 

operating "haracteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

epd Power dissipation capacitance f = 1 MHz 

1ExAs ~ 
INSTRUMENTS 
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54ACT11138, 74ACT11138 
3·LlNE TO 8·LlNE DECODERS/DEMULTIPLEXERS 

SCAS050A- D3266, JANUARY 1989- REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTest~ 
CL=50pF 

(see Note A) T 500 0 

- -- -

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

Output 

~1'5V \;-5~--- 3V 
1 . ov 

tpHL ~ ~ 
1 

___ .... 1 

\. 5O%VCC 

~ .1 tpLH 
1 

C,VOH 
T5O%Vcc 

--VOL 

VOLTAGE WAVEFORMS 

B. Input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1, Load Circuit and Voltage Waveforms 
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74AC11139 
DUAL 2-L1NE TO 4-L1NE DECODER/DEMULTIPLEXER 

• Designed Specifically for High-Speed 
Memory Decoders and Data Transmission 
Systems 

• Incorporates Two Enable Inputs to Simplify 
Cascading and/or Data Reception 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPICTM (Enhanced-Performance Implanted 
CMOS) 1 -11m Process 

• 500-mA Typical Latch-Up Immunity 
at 125·C 

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

description 

,JULY 1989- REVISED APRIL 1993 

0, N, OR PW PACKAGE 
(TOP VIEW) 

lYO 
lA 
18 

GND 1<3 
2YO Vcc 
2Yl 2<3 

2A 
28 

The 74AC11139 circuit is designed to be used in high-performance memory-decoding or data-routing 
applications requiring very short propagation delay times. In high-performance memory systems, this decoder 
can be used to minimize the effects of system decoding. When employed with high-speed memories utilizing 
a fast enable circuit, the delay times of this decoder and the enable time of the memory are usually less than 
the typical access time of the memory. This means that the effective system delay introduced by the decoder 
~~~* . 
The 74AC11139 is comprised of two individual two-line to four-line decoders in a single package. The active-low 
enable input can be used as a data line in demultiplexing applications. This decoder/demultiplexer features fully 
buffered inputs, each of which represents only one normalized load to its driving circuit. 

The 74AC11139 is characterized for operation from -40·C to 8S·C. 

FUNCTION TABLE 

ENABLE INPUT SELECT INPUTS OUTPUTS 

G A B YO Y1 
H X X H H 

L L L L H 

L H L H L 

L L H H H 

L H H H H 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA Information I, current a. of pubUcatlon date. 
Products conform to lpeclficalions per the term. at Tex •• Instruments 
standard warranty. Production proceuing does not nec .... rUy include 
... lIng of all pi",metert. TEXAS ~ 
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Y2 
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H 
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Y3 
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H 

H 

H 

L 
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74AC11139 
DUAL 2·LlNE TO 4·LlNE DECODER/DEMULTIPLEXER 

03318. JULY 1989-REVISEOAPRIL 1993 

logic symbols {alternatives)t 

1A 

16 

1G 

2A 
26 

2G 

15 

14 

13 

11 

10 

9 

XIV 
1 

2 

" EN 

" 

0 

1 

2 

3 

16 
1Y0 1A 

15 

1 14 
1Y1 16 

2 
1Y2 1G 

13 

3 
1Y3 

5 10 
2YO 2A 

6 
2Y1 26 

9 

7 
2Y2 2G 

11 

8 
2Y3 

J DMUX o 0 
G-

1 3 
r-. 

r-. 

t These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 

logic diagram (positive logic) 

Enable1G 

{ 

1A 
Select 
Inputs 

16 

Enable2G 

Select {2A 
26 
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Data 
Outputs 
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74AC11139 
DUAL 2·L1NE TO 4·L1NE DECODER/DEMULTIPLEXER 

03318, JULY 1989 - REVISED APRIL 1993 

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 ............................................... ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ........................................... ±SO mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±SO mA 
Continuous current through Vee or GND ................................................. ±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-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 clamp-current ratings are observed. 

recommended operating conditions 

Vee 

VIH 

VIL 

VI 

Vo 

IOH 

IOL 

AtlAv 

TA 

Supply voltage 

High-level input voltage 

LOW-level input voltage 

Input voltage 

Output voltage 

High-level output current 

Low-level output current 

Input transition rise or fall rate 

Operating free-air temperature 

Vee=3V 

Vee=4.5V 

Vee =5.5V 

Vee =3V 

Vee = 4.5 V 

Vee = 5.5 V 

Vee=3V 

Vee = 4.5 V 

vee = 5.5V 

Vee =3V 

Vee = 4.5 V 

Vee = 5.5 V 

TEXAS ~ 
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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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74AC11139 
DUAL 2-LlNE TO 4-LlNE DECODER/DEMULTIPLEXER 

03318, JULY 1989- REVISEOAPRIL 1993 

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

PARAMETER TEST CONDITIONS VCC 
TA=25°C 

MIN 
MIN TYP MAX 

3V 2.9 2.9 

10H = -50 IJA 4.5V 4.4 4.4 

5.5V 5.4 5.4 

VOH IOH=-4mA 3V 2.58 2.48 

4.5V 3.94 3.8 
IOH=-24mA 5.5V 4.94 4.8 

10H =-75 mAt 5.5V 3.85 

3V 0.1 

10L = 50 IJA 4.5V 0.1 

5.5V 0.1 

VOL 10L= 12 mA 3V 0.36 

4.5V 0.36 
IOL=24mA 

5.5V 0.36 

10L= 75 mAt 5.5V 

II VI = VCC or GNO 5.5V %0.1 

ICC VI = VCC or GND, 10=0 5.5V 8 

Ci VI = VCC or GND 5V 3.5 

t Not more than one output should be tested at a time, and the durailOn 01 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 Figure 1) 

PARAMETER 
FROM TO TA=25°C 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

tpLH 1.5 5.3 8.1 1.5 
AorB Y 

tpHL 1.5 6 8.4 1.5 

tPLH 1.5 5.3 6.9 1.5 
G y 

tpHL 1.5 5.6 7.4 1.5 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V:t: 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tPLH 
AorB y 

tpHL 

tpLH 
G y 

tpHL 

operating characteristics, Vee = 5 V, TA = 25°e 
PARAMETER 

Cpd Power dissipation capacitance per gate 

TEXAS ~ 
INSTRUMENTS 

TA=25°C 

MIN TYP MAX 

1.5 3.5 6 

1.5 4.1 6.3 

1.5 3.8 5.2 

1.5 4 5.6 

TEST CONDITIONS 

CL = 50 pF, 1 = 1 MHz 
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MIN 

1.5 

1.5 

1.5 

1.5 

MAX UNIT 

V 

0.1 

0.1 

0.1 

0.44 V 

0.44 

0.44 

1.65 

%1 !lA 
80 !lA 

pF 

MAX UNIT 

9 
ns 

9.4 

7.6 
ns 

8.1 

MAX UNIT 

6.6 
ns 

6.9 

5.7 
ns 

6.2 



74AC11139 
DUAL 2·L1NE TO 4·L1NE DECODER/DEMULTIPLEXER 

03318. JULY 1989 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTem~ 
CL=50pF 

(see Note A) T 500 Q 

- -- -

LOAD CIRCUIT 

NOTES: A. CL Includes probe and jig capacHance. 

Input 
(see Note B) 

Output 

--150% 

tpHL --joI~I---"~ 
1 

___ ..,.1 

\50%VCC 

VOLTAGE WAVEFORMS 

B. Input pulses are supplied by generators having the following characteristics: PRR,. 10 MHz. Zo = 50 Q. tr = 3 ns. tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS ,If 
INS1R.UMENIS 
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74ACT11139 
DUAL 2-LlNE TO 4-LlNE DECODER/DEMULTIPLEXER 

SCAS175- SEPTEMBER 1991 - REVISED APRIL 1993 

• Inputs Are TTL-Voltage Compatible 

• Designed Specifically for High-Speed 
Memory Decoders and Data Transmission 
Systems 

• Incorporate Two Output-Enable Inputs to 
Simplify Cascading and/or Data Reception 

• Fully Synchronous Operation for Counting 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-!1m Process 

• 500-mA Typical Latch-Up Immunity at 125·C 

• Package Options Include Plastic 
Smail-Outline Packages, Plastic Thin 
Shrink Small-Outline Packages, Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mll DIPs 

description 

D, N, OR PW PACKAGE 
(TOP VIEW) 

1Y1 1YO 
1Y2 1A 
1Y3 18 

GND 4 WE 
2YO VCC 
2Y1 11 20E 
2Y2 
2Y3 

The 74ACT11139 is designed to be used in high-performance memory-decoding or data-routing applications 
that require very short propagation delay times. In high-performance memory systems, this decoder is used to 
minimize the effects of system decoding. 

The 74ACT11139 is comprised of two individual 2-line to 4-line decoders in a single package. The active-low 
output-enable (1 OE or 20E) input can be used as a data line in demultiplexing applications. this 
decoder/demultiplexer features fully buffered inputs, each of which represents only one normalized load to its 
driving circuit. 

The 74ACT11139 is characterized for operation from -40·C to 8S·C. 

FUNCTION TABLE 

INPUTS OUTPUTS 

OE B A YO Y1 Y2 
H X X H H H 

L L L L H H 

L L H H L H 

L H L H H L 

L H H H H H 

EPIC is a trademark of Texas Instruments Incorporated. 

=::~:fo:1: .:CO:~t'l:", "pe~~::':' = r::::':m~~~ 
ItIndard w'f1'Inty. Production proceulng does not nec .... '11y Include 
teltlng or .11 ptl'llmtt.ra. TEXAS ~ 

INSTRUMENTS 

Y3 
H 

H 

H 

H 

L 
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Copyright © 1993. Texas Instruments Incorporated 
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74ACT11139 
DUAL 2·L1NE TO 4·LINE DECODER/DEMULTIPLEXER 

SCAS175 - 03907, SEPTEMBER 1991 - REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 

1A 

18 

10E 

2A 

28 

20E 

15 

14 

13 ,... 

10 

9 

11 ,... 

DMUX 
0 

1} 0 G- 1 
2 3 

2 

3 

16 
1Y0 

1 
1Y1 

2 
1Y2 10E 

3 
1Y3 

5 

6 
1Y2 2YO 1A 

2Y1 
7 

8 

1Y3 2Y2 
18 

2Y3 

t This symbol is in accordance with ANSI/IEEE Sid 91-1984 
and lEe Publication 617-12. 

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

Supply voltage range, Vee ................................................................ -0.5 V to 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 ................................................. ±20 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ............................................ ±50 rnA 
Continuous output current, 10 (VO = 0 to Vecl ......... , .................................... ±50 rnA 
Continuous current through Vee or GND .................................................. ±200 rnA 
Storage tem'perature range ........................................................ -65°C to 150°C 

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

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

1ExAs ~ 
INSIRUMENTS 
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74ACT11139 
DUAL 2-LlNE TO 4-LlNE DECODER/DEMULTIPLEXER 

SCAS175 - 03907, SEPTEMBER 1991 - REVISED APRIL 1993 

recommended operating conditions (see Note 2) 

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 

VI Input voltage 0 VCC V 

Vo Output voltage 0 VCC V 

10H High-level output current -24 rnA 

10L Low-level output current 24 rnA 

Ilt/Ilv Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·C 

NOTE 2: Unused or floating Inputs must be held high or low, 

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

PARAMETER TEST CONDITIONS VCC 
TA=25·C 

MIN 
MIN TYP MAX 

4.5V 4.4 4.4 
10H =-50 (JA 

5.5V 5.4 5.4 

VOH 10H =-24mA 4.5V 3.94 3.8 

5.5V 4.94 4.8 

10H =-75 mAt 5.5V 3.85 

4.5V 0.1 
10L = 50 (JA 

5.5V 0.1 

VOL 4.5V 0.36 
IOL=24 rnA 

5.5V 0.36 

IOL=75 mAt 5.5V 

II VI = VCC or GND 5,5V ±0.1 

ICC VI = VCC or GND, 10=0 5.5V 8 

IlICC* One input at 3.4 V. Other inputs at VCC or GND 5.5V 0.9 

Ci VI = VCC or GND 5V 3.5 

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 voltage levels rather than 0 V or VCC. 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=2S·C 

(INPUT) (OUTPUT) MIN TYP MAX 

tpLH 1.7 5.7 7.8 
AorB Y 

tpHL 2.1 5.5 7.4 

tpLH 
OE 

2.7 5.3 7.2 
Y, 

tpHL 1.8 4.3 6.7 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER 

cpd Power dissipation capacitance 

TEXAS ~ 
INSIRUMENTS 

TEST CONDITIONS 

POST OFFICE BOX 655303 • DAu.AS, TEXAS 75265 

MIN 

1.7 

2.1 

2.7 

1.8 

MAX UNIT 

V 

0.1 

0,1 

0.44 V 

0.44 

1.65 

±1 (JA 

80 (JA 

1 rnA 

pF 

MAX UNIT 

8.5 
ns 

8.5 

7.9 
ns 

7.5 
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74ACT11139 
DUAL 2·L1NE TO 4·L1NE DECODER/DEMULTIPLEXER 

SCAS175 - 03907, SEPTEMBER 1991 - REVISED APRil 1993 

PARAMETER MEASUREMENT INFORMATION 

From Output 

CL=50pF 

Input 
(see Note 8) J,1.5V 

tpHL ~ ~ 
1 

\~~---3V 
I· OV 

~ .1 tpLH 
1 

Under Test,T=} 
(_N ... .., T 000"_ 

- - Output 

___ -""'"\1 

\5O%VCC 
!c:VOH 

T5O%Vcc 
-VOL 

LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

2-176 

B. Input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

. TEXAS ~ 
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• 8-Llne to 1-Llne Multiplexers Can Perform 
as Boolean Function Generators, 
Parallel-to-Serlal Converters, or Data 
Source Selectors 

• Flow-Through Arc;:hltecture Optimizes 
PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC'· (Enhanced-Performance Implanted 
CMOS) 1-l-lm Process 

• SOo-mA Typical LatCh-Up Immunity 
at 12S·C 

• Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mil DIPs 

description 

74AC11151 
1-0F-8 DATA SELECTOR/MULTIPLEXER 

JUNE 1989 - REVISED APRIL 1993 

o OR N PACKAGE 
(TOP VIEW) 

DO 01 
DE 02 

Y 03 
GNO 04 

W VCC 
A 05 
B 06 
C 07 

This monolithic data selector/multiplexer provides full binary decoding to select one-of-eight data sources. The 
strobe output-enable (OE) input must be at a low logic level to enable the inputs. A high level at the strobe 
terminal forces the W output high and the Y output low. 

The 74AC11151 is characterized for operation from -40·C to 85·C. 

FUNCTION TABLE 

INPUTS OUTPUTS 

SELECT STROBE 
OE 

y W 
C B A 

X X X H L H 

L L L L DO 50 

L L H L 01 51 

L H L L 02 52 

L H H L 03 53 

H L L L 04 54 

H L H L D5 55 

H H L L 06 56 

H H H L 07 57 

H = high level, L= low level, X = Irrelevant 
~O, 01, ... 07 = the level of the respective 0 input 

EPIC is a trademark of Texas Instruments Incorporated. 

logic symbolt 

OE 

A 

B 

C 

DO 

01 

02 

03 

04 

05 

06 

07 

2 

6 

7 

8 

1 

16 

15 

14 

13 

11 

10 

9 

I"-
MUX 

EN 

:} G~ 
3 

0 
5 

1 

2 

3 

4 

5 

6 

7 

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

y 

w 

PRODUCTION DATA Information 1I current a. of publication date. 
Products conform to specifications per the term. 01 Texa. Instrument, 
.tandard warranty. Production proces'lng does noI nec .... '11y Include 
tnllng of.1I pal'llmetera. TEXAS ~ 

INSTRUMENTS 

Copyright © 1993. Texas Instruments IncorporaJed 
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74AC11151 
1-0F-8 DATA SELECTOR/MULTIPLEXER 

D3348, JUNE 1989 - REVISED APRil 1993 

logic diagram (positive logic) 

2 

1 

16 

15 

14 

13 

11 

10 

9 

Data { A 
Select B 

(Binary) 

C 

6 h 

7 

8 

'\ 
j 

'\ 
j 

'\ 
j 

'\ 
j 

, 
r-t--I j 

'\ 
j 

'\ 
j 

'\ 
j 

I ===r-
I ;= 

3 

5 

y 

W 

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) ............................................. :1:50 mA 
Continuous currentthrough Vee or GND ................................................. :1:100 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 Clamp-current ratings are observed. 
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74AC11151 
1-0F-8 DATA SELECTOR/MULTIPLEXER 

03348, JUNE 1989- REVISED APRIL 1993 

recommended operating conditions 

MIN NOM MAX UNIT 

Vee Supply voltage 3 5 5.5 V 

Vee=3V 2.1 

VIH High-level Input voltage Vee =4.5V 3.15 V 

Vee = 5.5V 3.85 

Vee=3V 0.9 

VIL Low-level input voltage Vee = 4.5 V 1.35 V 

Vee = 5.5 V 1.65 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee =3V -4 

10H High-level output current Vee =4.5V -24 rnA 

Vee = 5.5 V -24 

Vee=3V 12 

10L Low-level output current Vee =4.5V 24 rnA 

Vee =5.5V 24 

M/Av Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 °e 

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

PARAMETER TEST CONDITIONS VCC 
TA=25°C 

MIN TYP 

3V 2.9 

10H =-50!AA 4.5V 4.4 

5.5V 5.4 

VOH IOH=-4mA 3V 2.58 

4.5V 3.94 
IOH=-24mA 5.5V 4.94 

10H =-75mAf 5.5V 

3V 

10L = 5O!AA 4.5V 

5.5V 

VOL 10L= 12mA 3V 

4.5V 
10L= 24 rnA 

5.5V 

10L = 75 mAt 5.5V 

II VI = Vee or GND 5.5V 

lee VI = Vee or GND, 10=0 5.5V 

ei VI = Vee or GND 5V 3.5 

t Not more than one output should be tested at a time, and the duralion of the test should not exceed 10 ms. 

TEXAS ~ 
INSTRUMENTS 
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MIN MAX UNIT 
MAX 

2.9 

4.4 

5.4 

2.48 V 

3.8 

4.8 

3.85 

0.1 0.1 

0.1 0.1 

0.1 0.1 

0.36 0.44 V 

0.36 0.44 

0.36 0.44 

1.65 

",0.1 ",1 !AA 

8 80 !AA 

pF 
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74AC11151 
1-0F-8 DATA SELECTOR/MULTIPLEXER 

03348, JUNE 1989 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

TA=25°c MIN 
(INPUT) (OUTPUT) 

tpLH 
A,B,orC 

3.2 8.9 10.7 3.2 
Y 

tpHL 3.4 8.9 10.8 3.4 

tpLH 3.2 8.6 10.3 3.2 
A, e, orC W 

tPHL 3.1 8.7 10.7 3.1 

tpLH 1.9 6.5 8.1 1.9 
Any 0 Y 

tpHL 1.9 6.4 8.1 1.9 

tPLH 1.7 6.1 7.7 1.7 
AnyD W 

tPHL 1.9 6.4 8 1.9 

tpLH 
OE 

1.3 4 5.5 1.3 
Y 

tpHL 1.6 4.5 5.9 1.6 

tpLH 
OE 

2 5.2 6.7 2 
W 

tPHL 1.7 4.7 6.2 1.7 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V:t 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tPLH 
A,B,orC Y 

tPHL 

tpLH 
A,B,orC W 

tpHL 

tPLH 
AnyD Y 

tPHL 

tpLH 
AnyD W 

tPHL 

tpLH 
OE Y 

tpHL 

tpLH 
OE W 

tPHL 

operating characteristics, Vee = 5 V, TA = 25°C 

Cpd 

2-180 

PARAMETER 

Power dissipation capacitance 

TEXAS ~ 
INSTRUMENTS 
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TA = 25°C 
MIN 

MIN TYP MAX 

2.5 5.4 7.3 2.5 

2.7 5.6 7.5 2.7 

2.6 5.3 7.2 2.6 

2.6 5.4 7.4 2.6 

1.5 4.1 5.8 1.5 

1.5 4 5.7 1.5 

1.4 3.7 5.5 1.4 

1.6 4.1 5.8 1.6 

1.1 2.7 4.2 1.1 

1.4 3.1 4.6 1.4 

1.7 3.5 5.1 1.7 

1.4 3.1 4.6 1.4 

TEST CONDITIONS 

CL = 50 pF, f = 1 MHz 

MAX UNIT 

12 
ns 

12.1 

11.6 
ns 

12 

9.2 
ns 

8.9 

8.6 
ns 

8.8 

6 
ns 

6.5 

7.4 
ns 

6.7 

MAX UNIT 

8.3 
ns 

8.5 

8.1 
ns 

8.4 

6.5 
ns 

6.4 

6 
ns 

6.4 

4.6 
ns 

5 

5.6 
ns 

5 



74AC11151 
1·0F·8 DATA SELECTOR/MULTIPLEXER 

03348, JlJNE1!l89 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTemn 

CL=50pF 
(see Note A) T 500 0 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

In·Phase 
Output 

Out-of·Phase 
Output 

VOLTAGE WAVEFORMS 

B. Input pulses are supplied by generators having the following characteristics: PRR", 1 a MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS ~ 
INSIRUMENTS 
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• Inputs Are TTL-Voltage Compatible 

• a-Line to 1-Llne Multiplexers Can Perform 
as: Boolean Function Generators, 
Parallel-to-Serlal Converters, Data Source 
Selectors 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC 1M (Enhanced-Performance Implanted 
CMOS) 1-j.lm Process 

• 50o-mA Typical Latch-Up Immunity 
at 125·C 

• Package Options Include Plastic 
Smail-Outline Packages and Standard 
Plastic 30o-mll DIPs 

description 

This monolithic data selector/multiplexer provides 
full binary decoding to select one-of-eight data 
sources. The strobe input (G) must be at a low 
logic level to enable the inputs. A high level at the 
strobe terminal forces the W output high and the 
Y output low. 

The 74ACT11151 is characterized for operation 
from - 40·C to 85·C. 

FUNCTION TABLE 

INPUTS OUTPUTS 

SELECT STROBE 
C B A G 

y w 

x X X H L H 

L L L L DO DO 
L L H L 01 01 

L H L L 02 02 

L H H L 03 03 

H L L L 04 04 

H L H L 05 05 

H H L L 06 06 

H H H L 07 07 

H = high level, L = low level, X = irrelevant 
~O, 01, ... 07 = the level of the respective 0 input 

EPIC is a trademark of Texas Instruments Incorporated. 

74ACT11151 
1·0F·8 DATA SELECTOR/MULTIPLEXER 

SCAS067A- 1989-

logic symbolt 

G 

A 

B 

C 

DO 
01 

02 

03 

04 

05 

06 

07 

2 
" 6 

7 

8 

1 

16 

15 

14 

13 

11 

10 

9 

o OR N PACKAGE 
(TOP VIEW) 

MUX 
EN 

:} G ~ 
0 

1 

2 

3 

4 

5 

6 

7 

01 
02 
03 
04 
VCC 
05 
06 
07 

3 

5 

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

y 

w 
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74ACT11151 
1·0F·8 DATA SELECTOR/MULTIPLEXER 

SCAS067A- 03349, JULY 1989 - REVISED APRIL 1993 

logic diagram (positive logic) 

G 
2 

DO 
1 

'\ 
J 

01 
16 

'\ 
J 

02 
15 

'\ 
J 

03 
14 

'\ 
Data 

Inputs 
04 

~ 
13 

"' ,. l--I ~ 

05 11 
'\ 
~ 

06 
10 

'\ 
.J 

07 9 
'\ 
.J 

"" 

Data { A 
Select B 

(Binary) 

C 

6 

~ ~ 

K" ~ 
V 

1ExAs .Jf 
INSlR.UMENTS 
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74ACT11151 
1-0F-8 DATA SELECTOR/MULTIPLEXER 

SCAS067 A - 03349, JULY 1969 - REVISED APRIL 1993 

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, Va (see Note 1) ........................................ -O.S V to Vee + O.S V 
Input clamp current, 11K (VI < 0 or VI> Vecl ................................................. ± 20 rnA 
Output clamp current, 10K (Va < 0 or Va> Vecl ............................................ ± SO rnA 
Continuous output current, 10 (Va = 0 to Vecl .............................................. ± SO rnA 
Continuous currentthrough Vee or GND .................................................. ± 100 rnA 
Storage temperature range ........................................................ -6S·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 cond~lons" 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 

MIN MAX UNIT 

VCC Supply vo~age 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 

Vo Output voltage 0 VCC v 
10H High-level output current -24 mA 

10L loW-level output current 24 mA 

t:.t/t:.v Input transition rise or fall rate 0 10 nslV 

TA Operating free-air temperature -40 85 ·C 

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

PARAMETER TEST CONDITIONS VCC 
TA=2S·C 

MIN 
MIN TYP MAX 

4.5V 4.4 4.4 
10H =-50)lA 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 
10H =-24 rnA 

5.5V 4.94 4.8 

10H =-75mAt 5.5V 3.85 

4.5V 0.1 
10L = 50)lA 

5.5V 0.1 

VOL 4.5V 0.36 
10L = 24 rnA 

5.5V 0.36 

10L = 75 mAt 5.5V 

II VI = VCC or GND 5.5V ,.0.1 

ICC VI = VCC or GND, 10=0 5.5V 8 

t:.lcct One input at 3.4 V, Other inputs at GND or VCC 5.5V 0.9 

Ci VI = VCC or GND 5V 3.5 

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 TIL voltage levels rather than 0 V to Vcc. 

TEXAS ~ 
INSTRUMENTS 
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MAX UNIT 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

,.1 )lA 

80 )lA 

1 mA 

pF 
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74ACT11151 
1·0F·8 DATA SELECTOR/MULTIPLEXER 

SCAS067A- D3349, JULY 1989 - REVISED APRIL 1993 

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

PARAMETER 
FROM TO TA = 25°C 

MIN MAX (INPUT) (OUTPUT) MIN TYP MAX 

tPLH 3.6 6.8 9.9 3.6 11 
A, e, orC Y 

tpHL 3.1 6.7 9.5 3.1 10.5 

tpLH 2.9 6.3 9 2.9 10 
A, e, orC W 

tPHL 2.7 6.3 9.3 2.7 10.4 

tPLH 3.2 5.7 7.5 3.2 8.3 
AnyD Y 

tpHL 2.2 5.2 8 2.2 8.8 

tpLH 2.1 4.7 7.3 2.1 7.8 
AnyD W 

tPHL 2.7 5.1 6.9 2.7 7.6 

tpLH G 
1.5 3.7 5.8 1.5 6.3 

Y 
tPHL 2.1 4.0 5.6 2.1 6.2 

tPLH G 
2.5 4.4 6.1 2.5 6.7 

W 
tpHL 1.7 4.1 6.4 1.7 6.9 

operating characteristics, VCC = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance CL = 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTe~;-r:} 
eL =50 pF 

(see Note A) T 500 g 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

r------~ 3V Input --.-f \ ----
(see Note e) I 1.5 V 1.5 V 1'-. ___ OV 

In-Phase 
Output 

Out-or-Phase 
Output 

I I ~ I 
tpLH ~ I ~ tpHL 

11--- VOH 150% v~e \:.. 50% Vce 
--+-1 ---J I '\.:.:.. VOL 

II ~ 
tpHL~ I tpLH 

\L !I:::: VOH 
\.50% Vec T 50% VCC 

. - -- VOL 

VOLTAGE WAVEFORMS 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

e. Input pulses are supplied by generators having the following characteristics: PRR:s: 10 MHz, Zo = 50 g, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

1ExAs ." 
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74AC11153 
DUAl1-0F-4 DATA SELECTOR/MULTIPLEXER 

• Permits Multiplexing From N Lines to 
1 Line 

• Performs Parallel-to-Serlal Conversion 

• Strobe (Enable) Line Provided for 
Cascading (N Lines to N Lines) 

• 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 

• SOo-mA Typical Latch-Up Immunity 
at 12SoC 

• Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mil DIPs 

description 

JUNE 1990 - REVISED APRIL 1993 

D OR N PACKAGE 
(TOP VIEW) 

A 

2Y 
lG 
2G 

2C3 

16 

15 

14 

13 

12 

11 

10 

9 

lCO 
lCl 
lC2 
lC3 
VCC 
2CO 
2Cl 
2C2 

This data selector/m ultiplexer contains inverters and drivers to supply full binary decoding data selection to the 
AND-OR gates. Separate strobe inputs (<:3) are provided for each of the two four-line sections. 

The 74AC11153 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS 

SELECT DATA 
STROBE 

G 
B A CO C1 C2 C3 

X X X X X X H 

L L L X X X L 

L L H X X X L 

L H X L X X L 

L H X H X X L 

H L X X L X L 

H L X X H X L 

H H X X X L L 

H H X X X H L 

H = high level. L = low level. X = irrelevant 

EPIC is a trademark of Texas Instruments Incorporated. 

~:~~:fo:I~ .~O:~~I~':. "pe~~::':~ : r::!IC:~~mC:~'~ 
standard warranty. Production proc ... lng don not nece.sarlly Include 
IeItlng 01 ,II pif'l ........ TEXAS ~ 

INSTRUMENTS 
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OUTPUT 
y 

L 

L 

H 

L 

H 

L 

H 

L 

H 

Copyright © 1993. Texas Instruments Incorporated 
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74AC11153 
DUAL 1-0F-4 DATA SELECTOR/MULTIPLEXER 

03582. JUNE 1990- REVISED APRIL 1993 

logic symbolt 

A 

B 

lG 

lCO 

1Cl 

lC2 

lC3 

2G 
2CO 

2Cl 

2C2 

2C3 

1 

2 

6 r--.. 
16 

15 

14 

13 

7 f'... 
11 

10 

9 

8 

O} 0 0-
1 3 

, r 
MUX 

EN 

0 

1 

2 

3 

t This symbol Is In accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
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logic diagram (positive logic) 

A 

74AC11153 
DUAL 1-0F-4 DATA SELECTOR/MULTIPLEXER 

03582, JUNE 1990 - REVISED APRIL 1993 

B----------~-------r----; 

1G~--------+-------~--------1-------~------, 

1CO 

2G~--------+-------~---------r-------r-------, 

2C2 

TEXAS ~ 
INSIR.UMENTS 
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t--_--=3:.... 1Y 

5 
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74AC11153 
DUAL 1-0F-4 DATA SELECTOR/MULTIPLEXER 

03582, JUNE 1990 - REVISED APRIL 1993 

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 ............................................... ±20 rnA 
Output clamp current, 10K (Vo < 0 orVo > Vecl ........................................... ±50 rnA 
Continuous output current, 10 (Vo = 0 to Vecl ............................................. ±50 rnA 
Continuous current through Vee or GND ................................................. ± 1 00 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 clamp-current ratings are observed. 

recommended operating conditions 

Vee 

VIH 

VIL 

VI 

Vo 

IOH 

IOL 

At/liN 

TA 

2-190 

Supply voltage 

High-level input voltage 

Low-level input voltage 

Input voltage 

Output voltage 

High-level output current 

Low-level output current 

Input transition rise or fall rate 

Operating free-air temperature 

Vee=3V 

Vee=4.5V 

Vee = 5.5 V 

Vee=3V 

Vee = 4.5 V 

Vee = 5.5 V 

Vee=3V 

Vee=4.5V 

Vee =5.5V 

Vee=3V 

Vee=4.5V 

Vee = 5.5V 

TEXAS ~ 
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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 ns/V 

85 'e 



74AC11153 
DUAL 1-0F-4 DATA SELECTOR/MULTIPLEXER 

03582, JUNE 1990- REVISEOAPRIL 1993 

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

PARAMETER TEST CONDITIONS VCC 
TA = 25°C 

MIN 
MIN TYP MAX 

3V 2.9 2.9 

10H = -50 !!A 4.5V 4.4 4.4 

5.5V 5.4 5.4 

VOH IOH=-4mA 3V 2.58 2.48 

4.5V 3.94 3.8 
10H =-24mA 5.5V 4.94 4.8 

10H =-75 mAt 5.5V 3.85 

3V 0.1 

10L = 50!1A 4.5V 0.1 

5.5V 0.1 

VOL 10L= 12 mA 3V 0.36 

4.5V 0.36 
IOL=24 mA 

5.5V 0.36 

10L= 75 mAt 5.5V 

II VI = VCC or GND 5.5V ",0.1 

ICC VI = VCC or GND, 10=0 5.5V 8 

Cj VI = VCC or GND 5V 3.5 

t Not more than one output should be tested at a time, and the durallon 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 Figure 1) 

PARAMETER 
FROM TO TA = 25°C 

MIN 
(INPU1) (OUTPU1) MIN TYP MAX 

tpLH 2.3 7.4 9.5 2.3 
A or B Y 

tpHL 2.6 7.6 9.9 2.6 

tpLH 2.3 6.9 8.4 2.3 
Data (Any C) y 

tpHL 2.6 7.1 8.7 2.6 

tpLH 1.8 5.3 6.7 1.8 
G y 

tPHL 1 5.2 7.2 I 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPU1) 

tpLH 
Aor B 

tpHL 

tpLH 
Data (Any C) 

tpHL 

tpLH 
G 

tpHL 

TO 
(OUTPU1) 

Y 

y 

Y 

TEXAS ~ 
INSTRUMENTS 
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TA = 25°C 
MIN 

MIN TYP MAX 

2 4.7 6.8 2 

1.6 5.5 7.7 1.6 

1.9 4.5 6.1 1.9 

2.5 5 6.9 2.5 

1.4 3.6 5.1 1.4 

1.8 4.3 5.8 1.8 

MAX UNIT 

V 

0.1 

0.1 

0.1 

0.44 V 

0.44 

0.44 

1.65 

",I !1A 

80 !1A 

pF 

MAX UNIT 

10.5 
ns 

11 

9.5 
ns 

9.9 

7.5 
ns 

8.5 

MAX UNIT 

7.6 
ns 

8.6 

6.9 
ns 

7.8 

5.7 
ns 

6.7 
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74AC11153 
DUAL 1·0F·4 DATA SELECTOR/MULTIPLEXER 

03582. JUNE 1990 - REVISED APRIL 1993 

operating characteristics, V CC = 5 V, T A = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance CL = 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

(see N~~:~ J. 50% \ 50~ - - --

I I I 

VCC 

OV 

CL=50pF 

Fr~~u::~ 

(see Note A) T 500 0 

- -- -

tpLH ~ .: 14~ tpHL 

I r----...... ~rl--- VOH 
Output 150% VCC 50% VCC ----oJ VOL 

LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. CL Includes probe and jig capacitance. 

2-192 

B. Input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Inputs Are TTL-Voltage Compatible 

• Permits Multiplexing From N Lines to 
One Line 

• Performs Parallel-to-Serlal Conversion 

• Strobe (Enable) Line Provided for 
Cascading (N Lines to N Lines) 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-jLm 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 data selector/multiplexer contains inverters 
and drivers to supply full binary decoding data 
selection to the AND-OR gates. Separate strobe 
inputs (<3) are provided for each of the two 
four-line sections. 

The 74ACT11153 is characterized for operation 

74ACT11153 
DUAL 1 OF 4 DATA SELECTOR/MULTIPLEXER 

SCASll8A- JUNE 1990 - REVISED APRIL 1993 

o OR N PACKAGE 
(TOP VIEW) 

A lCO 
B lC1 

1C2 
GND lC3 

2Y VCC 
{G" 2CO 
2G 2Cl 

2C3 9 2C2 

logic symbolt 

A 

B 

lG 

leO 

lCl 

lC2 

lC3 

1 

2 

6 
'" 

16 

15 

14 

13 

~} 0 G-
1 3 ., r 
EN 

MUX 

0 3 
1 1Y 

2 

3 

from - 40·C to 85·C. 2G 
7 r-, 

11 

FUNCTION TABLE 

SELECT 
DATA INPUTS 

INPUTS STROBE 
G 

B A CO Cl C2 C3 

X X X X X X H 

L L L X X X L 

L L H X X X L 

L H X L X X L 

L H X H X X L 

H L X X L X L 

H L X X H X L 

H H X X X L L 

H H X X X H L 

H = high level, L = low level, X = Irrelevant 

EPIC is a trademark of Texas Instruments Incorporated. 

OUTPUT 
Y 

L 

L 

H 

L 

H 

L 

H 

L 

H 

2CO 

2Cl 

2C2 

2C3 

10 

9 

8 

5 

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

2Y 
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74ACT11153 
DUAL 1 OF 4 DATA SELECTOR/MULTIPLEXER 

SCAS118A- 03583, JUNE 1990 - REVISED APRIL 1993 

logic diagram (positive logic) 

1G----------+-------~--------~------_r------~ 

1CO 

1C2 

2C1 

2C2 

2-194 
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74ACT11153 
DUAL 1 OF 4 DATA SELECTOR/MULTIPLEXER 

seAS" SA - 03583, JUNE' 990 - REVISED APRIL '993 

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 ................................................. ± 20 mA 
Output clamp current, 10K (VO < 0 or Vo > Vecl .......................................... :. ± 50 mA 
Continuous output current, 10 (VO = 0 to Vecl ........ ',' .................................... ± 50 mA 
Continuous current through Vee or GND .................................................. ± 100 mA 
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 condHions· 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 

MIN MAX UNIT 

VCC Supply vottage 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 

Vo Output voltage 0 VCC V 

IOH High-level output current -24 rnA 

IOL loW-level output current 24 rnA 

I1t/IIN Input transition rise or fall rate 0 10 nsN 

TA Operating free-air temperature -40 85 ·C 

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

PARAMETER TEST CONDITIONS VCC 
TA=25·C 

MIN 
MIN TYP MAX 

4.5V 4.4 4.4 
IOH = - 50 jA.A 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 
IOH =-24mA 

5.5V 4.94 4.8 

IOH =-75 mAt 5.5V 3.85 

4.5V 0.1 
IOL = 50 jA.A 

5.5V 0.1 

VOL 4.5V 0.36 
IOL=24mA 

5.5V 0.36 

IOL= 75 mAt 5.5V 

II VI = Vce or GND 5.5V ±0.1 

ICC VI = VCC or GND, 10=0 5.5V 8 

I1ICC* One input at 3.4 V, Other inputs at GND or Vce 5.5V 0.9 

Ci VI - Vce or GND 5V 3.5 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
i This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or VCC. 

TEXAS ~ 
INSlRUMENTS 
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MAX UNIT 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

±1 jA.A 

80 jA.A 

1 rnA 

pF 
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74ACT11153 
DUAL 1 OF 4 DATA SELECTOR/MULTIPLEXER 

SCAS118A-D3583, JUNE 1990.,.. REVISED APRIL 1993 

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

PARAMETER 
FROM TO TA = 25°C 

MIN MAX UNIT 
(INPUT) (OUTPUT) MIN TYP MAX 

tPLH 2.8 6.4 9.8 2.8 10.9 
AorB Y ns 

tpHL 3.1 6.8 10 3.1 11 

tPLH 2.8 5.4 7.5 2.8 8.3 
Data (Arry C) Y ns 

tpHL 3 6.4 8.8 3 9.8 

tpLH G 
2.2 5.5 8.6 2.2 9.3 

Y ns 
tpHL 2.9 5.6 6.6 2.9 7.6 

operating characteristics, VCC = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance CL = 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTest,T=} 

CL=50pF 
(see Note A) T 500 Q 

LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. CL includes pr9~e and jig capacitance. 
B. Input pulses ares,upplied by generators having the following characteristics: PRR:s 10 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 
C. Th,! oUtputs are measured one at a time with one input transition per measurement. 
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Figure 1. Load Circuit and Voltage Waveforms 
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74AC11157 
QUADRUPLE 2·LlNE TO 1·LINE DATA SELECTOR/MULTIPLEXER 

• Flow· Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vee and GND Pin Configurations 
Minimize High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-Jlm Process 

• SOO-mA Typical Latch-Up Immunity at 12SoC 

• Package Options Include Plastic 
Smail-Outline Packages and Standard 
Plastic 300-mll DIPs 

description 

- 02957, JULY 1989-REVISEOAPRIL 1993 

ow OR N PACKAGE 
(TOP VIEW) 

1A 
1B 
2A 

GND 2B 
GND VCC 
GND Vee 
GND 3A 

3B 
4A 
4B 

This data selector/multiplexer contains inverters 
and drivers to supply full data selection to the four 
output gates. A separate strobe (<3) input is 
provided. A 4-bit word is selected from one of two 
sources and is routed to the four outputs. The 
74AC11157 provides true data. 

logic diagram (positive logic) 

The 74AC11157 is characterized for operation 
from -40°C to 85°C. 

G 

H 

L 

L 

L 

L 

logic symbolt 

G 

AlB 

1A 

18 

2A 

28 

3A 

38 

4A 
4B 

10 

1 

20 

19 

18 

17 

14 

13 

12 

11 

FUNCTION TABLE 

INPUTS OUTPUT 
AlB A B Y 

X X X L 

L L X L 

L H X H 

H X L L 

H X H H 

r-.. EN 

~1 

1 MUX 2 

1 

3 

8 

9 

t This symbol is in accordance wnh ANSI/IEEE Sid 91-1984 
and IEC Publication 617-12. 

EPIC is a trademark of Texas Instruments Incorporated. 

1Y 

2Y 

3Y 

4Y 

1A 
20 

1B 
19 

18 
2A 

2B 
17 

3A 
14 

3B 
13 

4A 
12 

4B 
11 

G 
10 

AlB 
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74AC11157 
QUADRUPLE 2·LlNE TO 1·LlNE DATA SELECTOR/MULTIPLEXER 

SCAS183 - 02957, JULY 1989 - REVISED Af>Rll1993 

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 ............................................... ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ........................................... ±50mA 
Continuous output current, 10 (VO = 0 to Vecl .............................................. ±50 mA 
Continuous current through Vee or GND .................................................. ±100 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 il the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

MIN NOM MAX UNIT 

Vee Supply voltage 3 5 5.5 V 

Vee=3V 2.1 

VIH High-level input voltage Vee = 4.5 V 3.15 V 

Vee = 5.5 V 3.85 

Vee=3V 0.9 

VIL Low-level input voltage Vee=4.5V 1.35 V 

Vee = 5.5 V 1.65 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

. Vee=3V -4 

IOH High-level output current Vee = 4.5 V -24 mA 

Vee = 5.5 V -24 

Vee=3V 12 

IOL Low-level output current Vee = 4.5 V 24 mA 

Vee=5.5V 24 

At/I!N Input transition rise or lall rate 0 10 nslV 

TA Operating free-air temperature -40 85 'e 

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

1ExAs ." 
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74AC11157 
QUADRUPLE 2-LlNE TO 1-LlNE DATA SELECTOR/MULTIPLEXER 

SCAS183 - 02957, JULY 1989 - REVISED APRIL 1993 

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

TA=25'C 
PARAMETER TEST CONDITIONS Vee MIN 

MIN TYP MAX 

3V 2.9 2.9 

10H = -50 I-OA 4.5V 4.4 4.4 

5.5V 5.4 5.4 

VOH IOH=-4mA 3V 2.58 2.48 

4.5V 3.94 3.8 
IOL=-24mA 5.5V 4.94 4.8 

10H =-75 mAt 5.5V 3.85 

3V 0.1 

10L = 50 I-OA 4.5V 0.1 

5.5V 0.1 

VOL 10L= 12mA 3V 0.36 

4.5V 0.36 
IOL= 24 rnA 

5.5V 0.36 

10L= 75 mAt 5.5V 

II VI = Vee or GND 5.5V ±0.1 

10Z Vo = Vee or GND S.SV ±O.S 

lee VI = Vee or GND, 10=0 5.5V 8 

ej VI = Vee or GND SV 3.5 

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 Figure 1) 

PARAMETER 
FROM TO TA=25'e 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

tpLH 1.8 6.2 8.5 1.8 
AorB Y 

tPHL 2.6 8.3 11.1 2.6 

tpLH 1.9 6.6 6.9 1.9 
AlB y 

tpHL 2.7 6.7 11.4 2.7 

tpLH 1.6 6 6.6 1.6 
G y 

tpHL 2.8 8.6 11.2 2.6 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

tpLH 
Aor B 

tpHL 

tpLH 
AlB 

tPHL 

IpLH 

tpHL 
G 

TO 
(OUTPUT) 

Y 

y 

y 

TEXAS ~ 
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TA=25'C 
MIN 

MIN TYP MAX 

1.5 3.9 S.8 1.5 

2.2 S.3 7.5 2.2 

1.7 4.2 6.2 1.7 

2.3 5.S 6 2.3 

1.6 '3.6 5.9 1.6 

2.3 5.4 7.6 2.3 

MAX UNIT 

V 

0.1 

0.1 

0.1 

0.44 V 

0.44 

0.44 

1.65 

±1 !lA 
±S !lA 
80 !lA 

pF 

MAX UNIT 

9.S 
ns 

12.5 

10 
ns 

12.9 

9.2 
ns 

12.3 

MAX UNIT 

6.4 
ns 

6.6 

6.6 
ns 

9 

6.5 
ns 

6.6 
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74AC11157 
QUADRUPLE 2·LINE TO 1·L1NE DATA SELECTOR/MULTIPLEXER 

SCASl83 -02957, JULY 1989-REVISEOAPRIL 1993 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance CL=50pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTe.~ 
CL=50pF 5000 

(see Note A) T _ 
- -

(see N~~~ J. 50% ~ ~---- ::C 
~ I I 

tpLH (; 14~ tpHL 

I ,.-----~-- VOH 
Output 150% Vee 50% VCC 

____ oJ VOL 

LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A CL includes probe and jig capacitance. 
B. Input pulses are supplied by generators having the following characteristics: PRR .. 10 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

1ExAs ~ 
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74ACT11157 
QUADRUPLE 2-LlNE TO 1-LlNE DATA SELECTOR/MULTIPLEXER 

""C,,""""'''D 1991 - REVISED APRIL 1993 

• Inputs Are TTL-Voltage Compatible 
• Flow-Through Architecture Optimizes 

PCB Layout 
• Center-Pin Vee and GND Pin Configurations. 

Minimize High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-J.lm Process 

• SOO-mA Typical Latch-Up Immunity at 125·C 
• Package Options Include Plastic 

Smail-Outline Packages and Standard 
Plastic 300-mll DIPs 

description 

This data selector/multiplexer contains inverters 
and drivers to supply full data selection to the four 
output gates. A separate output-enable (OE) input 
is provided. A 4-bit word is selected from one of 
two sources and is routed to the four outputs. The 
74ACT11157 provides true data. 

The 74ACT11157 is characterized for operation 
from -40·C to 85·C. 

OE 

H 

L 

L 

L 

L 

logic symbolt 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

10 

1 

20 

19 

18 

17 

14 

13 

12 

11 

FUNCTION TABLE 

INPUTS OUTPUT 
AlB A B V 

X X X L 

L L X L 

L H X H 

H X L L 

H X H H 

" EN 

~1 
1 MUX 2 

1 

3 

8 

9 

t This symbol is in accordance w~h ANSI/IEEE SId 91-1984 
and IEC Publication 617-12. 

EPIC is a trademark of Texas Instruments Incorporated. 

1V 

2V 

3V 

4V 

ow OR N PACKAGE 
(TOP VIEW) 

AtB 1A 

1Y 1B 

2Y 3 2A 
GND 2B 

GND VCC 
GND VCC 
GND 3A 

3Y 13 3B 
12 4A 

OE 11 4B 

logic diagram (positive logic) 

lA-=2O~ __________ ~--, 

1B~19~ ________ 4-~r-, 

2A~18~ ________ +-~r-, 

3A~14~ ________ +-~r-, 

3B 13 

4A~12~ ________ ~~ 

4B~11~ ________ ~~--, 

OE 10 

AlB ---'--e-+-<~~ 

=:~~~:o:!: .I~or:!::nallpt~::':': ~::j:~:m~i!.'; 
TEXAS .." 

Copyright © 1993, Texas Instruments Incorporated 
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74ACT11151 
QUADRUPLE 2·L1NE TO 1·L1NE DATA SELECTOR/MULTIPLEXER 

SCASl80-D3908, SEPTEMBER 1991-REVISEDAPRIL 1993 

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 ............. ;................................. ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vecl ............................................. ±50 mA 
Continuous current through Vee or GND .................................................. ± 100 mA 
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 clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

MIN NOM MAX UNIT 

Vee 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 

V, Input voltage 0 VCC V 

Vo Output voltage 0 VCC V 

IOH High-level output current -24 mA 

IOL Low-level output current 24 mA 

Ilt/I!"v Input transition rise or fall rate 0 10 nslV 

TA Operating free-air temperature -40 85 ·C 

NOTE 2: Unused or floallng Inputs must be held high or low. 

1ExAs ~ 
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74ACT11157 
QUADRUPLE 2-L1NE TO 1-L1NE DATA SELECTOR/MULTIPLEXER 

SCAS180 - 03908. SEPTEMBER 1991 - REVISED APRIL 1993 

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

PARAMETER TEST CONDITIONS Vee 
TA=25"e 

MIN 
MIN TYP MAX 

4.5V 4.4 4.4 
IOH =-50!IA 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 
IOH=-24mA 

5.5V 4.94 4.8 

10H =-75 mAt 5.5V 3.85 

4.5V 0.1 
10L = 5O!IA 

5.5V 0.1 

VOL 4.5V 0.36 
IOL=24mA 

5.5V 0.36 

IOL=75 mAt 5.5V 

II VI = Vee or GND 5.5V .,0.1 

ICC VI = Vce or GND. 10=0 5.5V 8 

.1lce* One input at 3.4 V. Other inputs at Vce or GND 5.5V 0.9 

Ci VI = Vee or GND 5V 3 

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 alone of the specified TTL vohage levels rather than 0 V or Vce. 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=25°e 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

tPLH 2.6 5.1 7.1 2.6 
AorB y 

tPHL 3.1 6.6 10.4 3.1 

tPLH 2.3 5.6 8.7 2.3 
AlB y 

tpHL 3.1 6.8 10.5 3.1 

tpLH 2.1 5.1 7.9 2.1 
OE y 

tPHL 3.6 6.9 9.7 3.6 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Cpd Power disSipation capacitance CL = 50 pF. f = 1 MHz 

1ExAs ~ 
INSIRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

MAX UNIT 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

.,1 ~ 

80 !IA 

1 mA 

pF 

MAX UNIT 

7.8 
ns 

11.3 

9.5 
ns 

11.5 

8.6 
ns 

10.8 
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74ACT11157 
QUADRUPLE 2·LlNE TO 1·LlNE DATA SELECTOR/MULTIPLEXER 

SCASl80 - 03908, SEPTEMBER 1991 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

From Output 

Under Test T=1 
CL=50pF 

(see Note A) T 500 Q 

- -- -

3V 

(SeeN~~:~ 1.5V ~1.5;--- OV 

1 1 
tpLH I0Il .1' 1 I 

I, 14 • tpHL 
1 1 
1 ,...-----.-I\!-_=:-:- VOH 

Output I SO% VCC ~CC 
____ oJ VOL 

LOAD CIRCUIT VOLTAGE WAVEFORMS 

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

Figure 1. Load Circuit and Voltage Waveforms 
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74AC11158 
QUADRUPLE 2-LlNE TO 1·LlNE DATA SELECTOR/MULTIPLEXER 

02957 JULY 1989-REVISEOAPRIL 1993 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vee and GND Pin 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 

Smail-Outline Packages and Standard 
Plastic 300-mll DIPs 

description 

This data selector/multiplexer contains inverters 
and drivers to supply full data selection to the four 
output gates. A separate output-enable (OE) input 
is provided. A 4-bit word is selected from one of 
two sources and is routed to the four outputs. The 
74AC11158 provides true data. 

The 74AC11158 is characterized for operation 
from -40°C to 85°C. 

OE 

H 

L 

L 

L 

L 

logic symbolt 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

10 

1 

20 

19 

18 

17 

14 

13 

12 

11 

FUNCTION TABLE 

INPUTS OUTPUT 
AlB A B Y 

X X X H 

L L X H 

L H X L 

H X L H 

H X H L 

..... EN 

~' 
1 MUX 2 

1 

3 

8 

9 

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

EPIC is a trademark of Texas Instruments Incorporated. 

1Y 

2Y 

3Y 

4Y 

ow OR N PACKAGE 
(TOP VIEW) 

1A 
18 
2A 

GND 28 
GND VCC 
GND VCC 
GND 3A 

3Y 38 
4A 
48 

logic diagram (positive logic) 

1A-=2O~ ____________ ~~ 

19 
1B------------_r--~~ 

18 
2A~~--------_r+-~~ 

2B 
17 

3A 
14 

3B 
13 

12 
4A 

11 
4B 

OE 

AtB 

1Y 

3Y 

4Y 

~~~:a:I~ :cor:!W::',. llpe~~":: rrx~~:..~~~ 
TEXAS ~ 

INSTRUMENTS 
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74AC11158 
QUADRUPLE 2·LlNE TO 1·LlNE DATA SELECTOR/MULTIPLEXER 

02957. JULY 1989 - REVISED APRIL 1993 

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) ........................................... ±SO mA 
Continuous output current, 10 (Vo = 0 to Vee) .....•........................................ ±SO mA 
Continuous currentthrough Vee or GND .................................................. ±100 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 condHions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

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

recommended operating conditions (see Note 2) 

MIN NOM MAX UNIT 

Vee Supply voltage 3 5 5.5 V 

Vee=3V 2.1 

VIH High-level input voltage vee =4.5V 3.15 V 

Vee =5.5V 3.85 

Vee=3V 0.9 

VIL Low-level input voltage Vee = 4.5 V 1.35 V 

Vee = 5.5 V 1.65 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee=3V -4 

IOH High-level output current Vee=4.5V -24 mA 

Vee =5.5V -24 

Vee=3V 12 

IOL Low-level output current Vee=4.5V 24 mA 

Vee = 5.5 V 24 

NB 0 5 
AI/I!"v Input transition rise or fall rate 

ExceptNB 
nsiV 

0 10 

TA Operating free-air temperature -40 85 ·e 

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

TEXAS ." 
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74AC11158 
QUADRUPLE 2-LlNE TO 1-LlNE DATA SELECTOR/MULTIPLEXER 

02957, JULY 1989- REVISEOAPRIL 1993 

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

TA=25°C 
PARAMETER TEST CONDITIONS VCC MIN 

MIN TYP MAX 

3V 2.9 2.9 

10H = -50 iAA 4.5V 4.4 4.4 

5.5V 5.4 5.4 

VOH IOH=-4mA 3V 2.58 2.48 

4.5V 3.94 3.8 
IOL=-24 mA 5.5V 4.94 4.8 

10H =-75 mAT 5.5V 3.85 

3V 0.1 

10L = 50 iAA 4.5V 0.1 

5.5V 0.1 

VOL IOL=12mA 3V 0.36 

4.5V 0.36 
IOL=24mA 

5.5V 0.36 

10L= 75 mAT 5.5V 

II VI = VCC or GND 5.5V ±0.1 

ICC VI = Vee or GND, 10=0 5.5V 8 

ej VI = Vee or GND 5V 4 

t Not more than one output should be tested at a tome, and the duratoon 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 Figure 1) 

PARAMETER 
FROM TO TA = 25°C 

MIN 
(INPUl) (OUTPUl) MIN TYP MAX 

tpLH 1.5 5.8 8.3 1.5 
Aor B y 

tpHL 1.5 5.9 8.6 1.5 

,tpLH 1.5 6.5 9 1.5 
AlB y 

tpHL 1.5 6.8 9.4 1.5 

tpLH 1.5 5.7 8.1 1.5 
OE y 

tPHL 1.5 6.3 8.8 1.5 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA = 25°C 

MIN 
(INPUl) (OUTPUl) MIN TYP MAX 

tPLH 1.5 3.6 6.4 1.5 
Aor B y 

tpHL 1.5 3.9 6.6 1.5 

tPLH 1.5 4.1 6.9 1.5 
AlB y 

tpHL 1.5 4.9 7.2 1.5 

tpLH 1.5 3.7 6.4 1.5 
OE y 

tpHL 1.5 4.2 6.9 1.5 

1ExAs ~ 
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MAX UNIT 

V 

0.1 

0.1 

0.1 

0.44 V 

0.44 

0.44 

1.65 

±1 iAA 
80 iAA 

pF 

MAX UNIT 

9 
ns 

9.4 

9.8 
ns 

10.3 

9 
ns 

9.7 

MAX UNIT 

6.8 
ns 

7.4 

7.4 
ns 

7.9 

6.9 
ns 

7.5 
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74AC11158 
QUADRUPLE 2·LlNE TO 1·LlNE DATA SELECTOR/MULTIPLEXER 

02957, JULY 1989- REVlSEDAPRIL 1993 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Power dissipation capacitanca CL = 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTest~ 
Input 

(see Note B) --150% \~%----::C 

CL=50pF 

(see Note A) J 500 Q -::-

Output 

LOAD CIRCUIT 

tpHL -~I---~~ 
I 

~ .: tPLH 

----""\ 50% VCC 

VOLTAGE WAVEFORMS 

I !I::: VOH 
f5O%VCC 

--VOL 

NOTES: A. CL Includes probe and jig capacitance. 
B. Input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

1ExAs ~ 
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74ACT11158 
QUADRUPLE 2-lINE TO 1-lINE DATA SELECTOR/MULTIPLEXER 

• Inputs Are TTL-Voltage Compatible 
• Flow-Through Architecture Optimizes 

PCB Layout 

• Center-Pin Vee and GND Pin Configurations 
Minimize High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-!1m Process 

• 500-mA Typical Latch-Up Immunity at 125·C 
• Package Options Include Plastic 

Smail-Outline Packages and Standard 
Plastic 300-mll DIPs 

description 

1992-REVISEDAPRIL 1993 

ow OR N PACKAGE 
(TOP VIEW) 

1A 

16 

2A 
26 

VCC 
GND Vee 
GND 3A 

3Y 36 

4Y 4A 

DE 46 

This data selector/multiplexer contains inverters 
and drivers to supply full data selection to the four 
output gates. A separate output-enable (OE) input 
is provided. A 4-bit word is selected from one of 
two sources and is routed to the four outputs. The 
74ACT11158 provides inverted data. 

logic diagram (positive logic) 

The 74ACT11158 is characterized for operation 
from -40·C to 85·C. 

OE 

H 

L 

L 

L 

L 

logic symbolt 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

10 

1 

20 

19 

18 

17 

14 

13 

12 

11 

FUNCTION TABLE 

INPUTS OUTPUT 

AlB A B Y 

X X X H 

L L X H 

L H X L 

H X L H 

H X H L 

'" EN 

~1 
1 MUX 2 

1 

3 

8 

9 

t This symbol is in accordance wtth ANSI/IEEE SId 91·1984 
and IEC Publication 617·12. 

EPIC is a trademark of Texas Instruments Incorporated. 
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74ACT11158 
QUADRUPLE 2·LlNE TO 1·LlNE DATA SELECTOR/MULTIPLEXER 

\ SCAS181 - 03979. JANUARY 1992 - REVISED APRIL 1993 

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 Vto Vee + 0.5 V 
Input clamp current, 11K (VI <: 0 or VI > Vecl ............................................... ±20 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ........................................... ±50 rnA 
Continuous output current, 10 (Vo = 0 to Vecl ............................................. ±50 rnA 
Continuous current through Vee or GND .................................................. ±100 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 condftions' 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 clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

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 

VI Input voltage 0 VCC V 

Vo Output voHage 0 VCC V 

10H High-level output current -24 rnA 

IOL Low-level output currenl 24 rnA 

At/Av Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 DC 

NOTE 2: Unused or floatmg Inputs must be held high or low. 

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

PARAMETER TEST CONDITIONS Vee 
TA=25°C 

MIN MAX UNIT 
MIN TYP MAX 

4.5V 4.4 4.4 
10H =-50 IlA 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 V 
IOH ='-24 rnA 

S.5V 4.94 4.8 

10H =-75 mAt 5.5V 3.85 

4.5V 0.1 0.1 
IOL = 50 IlA 

5.5V 0.1 0.1 

VOL 4.5V 0.36 0.44 V 
10L= 24 rnA 

5.5V 0.36 0.44 

IOL=75mA:j: 5.5V 1.65 

II VI = Vee or GND 5.5V ±0.1 ±1 IlA 
Ice VI = Vee or GND. 10=0 5.5V 8 80 IlA 
AICe§ One input at 3.4 V. Other inputs at Vce or GND 5.5V 0.9 1 rnA 

Ci VI = VCC or GND 5V 3.5 pF 

:j: Not more than one output should be tested at a time. and the durallOn of the test should not exceed 1 0 ms. 
§ 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. 

1ExAs ~ 
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74ACT11158 
QUADRUPLE 2-LlNE TO 1-LlNE DATA SELECTOR/MULTIPLEXER 

SCAS181 - 03979, JANUARY 1992 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
VCC = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA = 25°C 

(INPUT) (OUTPUT) MIN TYP MAX 
- tpLH 2 5.1 7.6 

AorB Y 
tPHL 2.7 5.9 8.3 

tpLH 2.3 5.3 7.7 
AlB Y 

tpHL 2.9 6.7 9.8 

tpLH 2.5 5.1 6.8 
OE y 

tpHL 2.5 6.1 8.9 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance CL = 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTest~ 
CL=50pF 

(see Note Al J . 500 g -: 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

Output 

-A1.5V 

I 
tpHL I'll ~ 

I 

----""'\. 50% VCC 

VOLTAGE WAVEFORMS 

MIN 

2 

2.7 

2.3 

2.9 

2.5 

2.5 

MAX UNIT 

8.4 
ns 

9.4 

8.5 
ns 

10.8 

7.5 
ns 

10 

B. Input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 g, tr = 3 ns, tt = 3 ns. 
C. The outputs are measured one at a time with one Input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

1ExAs ~ 
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74AC11174 
HEX O·TYPE FLlp·FLOP WITH CLEAR 

• Applications Include: Buffer/Storage 
Registers, Shift Registers, Pattern 
Generators 

• Flow·Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vee and GND Pin Configurations 
Minimize High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-llm Process 

• SOo-mA Typical Latch-Up Immunity at 12S·C 

• Package Options Include Plastic 
Small·Outline Packages and Standard 
Plastic 30o-mll DIPs 

description 

MARCH 1990 - REVISED APRIL 1993 

ow OR N PACKAGE 
(TOP VIEW) 

CLR 
10 
20 
3D 

Vcc 
Vcc 

GNO 7 40 
40 8 50 
50 9 

60 10 

This device contains six Ootype flip-flops and is positive-edge-triggered with a direct clear input. Information at 
the 0 Inputs meeting the setup time requirements is transferred to the outputs on the positive-going edge of the 
clock pulse. Clock triggering occurs at a particular voltage level and is not directly related to the transition time 
ofthe positive-going pulse. When the clock input is at either the high or low level, the 0 input signal has no effect 
at the output. 

The 74AC11174 is characterized for operation from - 40·C to 8S·C. 

FUNCTION TABI.E 

INPUTS OUTPUT 

CIA CI.K 0 Q 

I. X X I. 

H t H H 

H f I. I. 

H I. X 00 

EPIC is a trademark of Texas Instruments Incorporated. 

Copyright © 1993, Texas Instruments Incorporated 
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74AC11174 
HEX D·TYPE FLlP·FLOP WITH CLEAR 

03434, MARCH 1990-REVISEDAPRIL 1993 

logic symbolt logic diagram (positive logic) 

" R CLR 
20 

11 
CLK 

19 
1:1 C1 

1Q 10 
18 

20 
17 

3D 
14 

40 
13 

50 
12 

60 

.. 

1Q 
2 

3 

8 

9 

2Q 

3Q 

4Q 

5Q 
10 

6Q 

19 
10 

18 
20 

t This symbol is in accordance with ANSVIEEE Std 91-1984 
and lEe Publication 617-12. 

17 
3D 

14 
40 

13 
50 

12 
60 

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 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vee) .............................................. ±50 mA 
Continuous current through Vee or GND .................................................. ±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 conditions beyond those indicated under "recommended operating conditions' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The Input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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74AC11174 
HEX D-TYPE FLIP-FLOP WITH CLEAR 

03434, MARCH 1990 - REVISED APRIL 1993 

recommended operating conditions 

MIN NOM MAX UNIT 

Vee Supply vo~age 3 5 5.5 V 

Vee=3V 2.1 

VIH High-level Input voltage , Vee = 4.5V 3.15 V 

Vee = 5.5V 3.85 

Vee=3V 0.9 

Vil low-level input voltage Vee =4.5V 1.35 V 

Vee = 5.5V 1.65 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

Vce=3V -4 

10H High-level output current Vee = 4.5 V -24 mA 

Vee =5.5V -24 

Vee =3V 12 

10l low-level output current Vee =4.5V 24 mA 

Vee =5.5V 24 

lJ.VlJ.v Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 'e 

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

TA=25'C 
PARAMETER TEST CONDITIONS Vec MIN MAX UNIT 

MIN TYP MAX 

3V 2.9 2.9 

IOH =-50 tAA 4.5V 4.4 4.4 

5.5V 5.4 5.4 

VOH IOH=-4mA 3V 2.58 2.48 V 

4.5V 3.94 3.8 
IOl=-24mA 5.5V 4.94 4.8 

10H =-75 mAt 5.5V 3.85 

3V 0.1 0.1 

IOl = 50 tAA 4.5V 0.1 0.1 

5.5V 0.1 0.1 

VOL 10l= 12mA 3V 0.36 0.44 V 

4.5V 0.36 0.44 
IOl=24mA 

5.5V 0.36 0.44 

10l= 75 mAt 5.5V 1.65 

II VI = Vee or GND 5.5V ",0.1 ",1 tAA 
lee VI = Vee or GND, 10=0 5.5V 8 80 tAA 
ej VI = Vee or GND 5V 4 pF 

t 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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74AC11174 
HEX 0-TYPE FLIP-FLOP WITH CLEAR 

03434, MARCH 1990 - REVISED APRil 1993 

timing requirements over recommended operating free-air temperature range, Vee = 3.3 V:I: 0.3 V 
(unless otherwise noted) (see Figure 1) . 

TA = 25°C 

MIN MAX 
MIN MAX UNIT 

fclock Clock frequency 0 80 0 80 MHz 

ClRlow 4.5 4.5 
tw Pulse duration ns 

ClK high or low 6 6 

Data 7 7 
tsu Setup time before ClK t ns 

ClRinactive 1.5 1.5 

th Hold time after CLKt 0 0 ns 

timing requirements over recommended operating free-air temperature range, Vee = 5 V:I: 0.5 V 
(unless otherwise noted) (see Figure 1) 

TA=25°c 
MIN 

MIN MAX 

fclock Clock frequency 0 100 0 

ClRlow 4 4 
tw Pulse duration 

ClK high or low 5 5 

Data 4.5 4.5 
tsu Setup time before ClK t 

ClR inactive 1.5 1.5 

th Hold time after CLKt 0 0 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V:I: 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=25°c 

MIN (INPUT) (OUTPUT) MIN TYP MAX 

fmax 80 105 80 

tpHl ClR AnyQ 3.9 10 13.5, 3.9 

tpLH 2.4 7.5 9.2 2.4 
CLK AnyQ 

tpHl 3.4 9.6 12.7 3.4 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V :I: 0.5 V (unless otherwise noted) (see Figure 1) 

FROM TO TA = 25°C 
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX 

MIN 

fmax 100 125 100 

tpHl ClR AnyQ 2.9 6.5 9.8 2.9 

tpLH 2.1 4.9 6.8 2.1 
CLK AnyQ 

tpHl 2.7 6.2 9.2 2.7 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance Cl = 50 pF, f = 1 MHz 

1ExAs ~ 
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MAX UNIT 

100 MHz 

ns 

ns 

ns 

MAX UNIT 

MHz 

14.8 ns 

10.8 
ns 

14 

MAX UNIT 

MHz 

10.7 ns 

7.6 
ns 

10.1 



74AC11174 
HEX O·TYPE FLlp·FLOP WITH CLEAR 

03434. MARCH 1990 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

Fr~~d~~~n 
CL=50pF 

(see Note A) T 500 0 

11mlng Input 
(see Note B) 

Data Input 

- -- -

LOAD CIRCUIT 

VOLTAGE WAVEFORMS 

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

Input 
(see Note B) 

In-Phase 
Output 

Out-or-Phase 
Output 

VOLTAGE WAVEFORMS 

VOLTAGE WAVEFORMS 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT11174 
HEX O·TYPE FlIp·FLOP WITH CLEAR 

SCASI45- MARCH 1990-REVISEDAPRIL 1993 

• Inputs Are TTL-Voltage Compatible 
• Applications Include: Buffer/Storage 

Registers, Shift Registers, Pattern 
Generators 

• Fully-Buffered Outputs for Maximum 
Isolation From External Disturbances 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-J.lm Process 

• 500-mA Typical Latch-Up Immunity at 125·C 
• Package Options Include Plastic 

Smail-Outline Packages and Standard 
Plastic 300-mil DIPs 

description 

ow OR N PACKAGE 
(TOP VIEW) 

ern 
10 
20 

GNO 3D 
GNO Vcc 

Vce 
40 

40 50 
50 60 
60 elK 

This device contains six D-type flip-flops and is positive-edge-triggered with a direct clear input. Information at 
the 0 inputs meeting the setup time requirements is transferred to the outputs on the positive-going edge of the 
clock pulse. Clock triggering occurs at a particular voltage level and is not directly related to the transition time 
of the positive-going pulse. When the clock input is at either the high or low level, the 0 input signal has no effect 
at the output. 

The 74ACT11174 is characterized for operation from - 40·C to 8S·C. 

CLR 

L 

H 

H 

H 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 

CLK 0 Q 

X X L 

t H H 

t L L 

L X 00 

EPIC is a trademark of Texas Instruments Incorporated. 

~~~~~~~1~.~or:~\~I1~::=,:.: tC:~~m: 
lIandard warnnty. ProchaClton proceqlng does nat ntCtlHrI/y Include 
'tlting 01111 parllmtl:trt. TEXAS ~ 

INSIRUMENIS 
POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

Copyright © 1993. Texas. Instruments Incorporated 
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74ACT11174 
HEX O·TYPE FLlp·FLOP WITH CLEAR 

SCAS145-03435. MARCH 1990-REVlSEDAPRIL 1993 

logic symbolt logic diagram (positive logic) 

CLR 

CLK 

10 

2D 

3D 

40 

50 

6D 

20 

11 

19 

18 

17 

14 

13 

12 

R 

t:, C1 
1 

10 
2 

3 

8 

9 

10 

a::R 

1Q ClK 

2Q 19 
3Q 10 10 

4Q C1 

5Q R 

6Q 18 
20 

t This symbol is in accordance wijh ANSVIEEE Std 91-1984 
and IEC Publication 617-12. 

17 
30 

14 
40 

C1 

R 

13 
50 

sa 

12 
60 

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 Dr Vo > Vee) ............................................ :!: 50 mA 
Continuous output current, 10 (VO = 0 to Vee) .............................................. :!: 50 mA 
Continuous currentthrough Vee or GND .................................................. :!: 150 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 cond~ions' 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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74ACT11174 
HEX O-TYPE FLIP-FLOP WITH CLEAR 

SCAS145-D3435, MARCH 1990-REVISEDAPRIL 1993 

recommended operating conditions 
MIN NOM MAX UNIT 

VCC Supply voRage 4.5 5 5.5 V 

VIH High-level input voltage 2 V 

VIL Low-level input voltage 0.8 V 

VI Input voltage 0 VCC V 

Vo Output voltage 0 VCC V 

IOH High-level output current -24 rnA 

IOL Low-level output current 24 rnA 

At/l1v Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air tern perature -40 85 ·C 

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

PARAMETER TEST CONDITIONS VCC 
TA=25·C 

MIN MAX UNIT 
MIN TYP MAX 

4.5V 4.4 4.4 
IOH = -50 JlA 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 V 
IOH =-24mA 

5.5V 4.94 4.8 

IOH =-75 mAt 5.5V 3.85 

4.5V 0.1 0.1 
IOL = 50 JlA 

5.5V 0.1 0.1 

VOL 4.5V 0.36 0.44 V 
IOL = 24 rnA 

5.5V 0.36 0.44 

IOL = 75 mAt 5.5V 1.65 

II VI = VCC or GND 5.SV ",0.1 ",1 JlA 
ICC VI = Vce or GND, 10=0 S.SV 8 80 JlA 
I1ICC* One input at 3.4 V. Other inputs at GND or VCC S.SV 0.9 1 rnA 

Ci VI = VCC or GND SV 4 pF 

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 a V to Vec. 

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

fclock Clock frequency 

tw Pulse duration 

Isu Setup time before CLKt 

th Hold time after CLK t 

CLR low 

CLK high or low 

Data 

CLR inactive 

TEXAS ~ 
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TA=25·C 
MIN MAX UNIT 

MIN MAX 

a 110 0 110 MHz 

4 4 
ns 

4.S 4.5 

4 4 
ns 

1 1 

O.S O.S ns 
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74ACT11174 
HEX O·TYPE FLlP·FLOP WITH CLEAR 

SCAS145-D3435, MARCH 1990-REVISEDAPRIL 1993 

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

PARAMETER 
FROM TO TA=25°C 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

fmax 110 135 110 

tpHL CLR AnyQ 3.4 7.5 11.4 3.4 

tpLH 3.1 5.8 7.9 3.1 
CLK AnyQ 

tPHL 3.7 7.2 9.9 3.7 

operating characteristics, VCC = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance Outputs enabled CL" 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTestn 

Timing Input 
(see Note B) 

Data Input 

CL=50pF 
(see Note A) T 500 Q 

- -- -

LOAD CIRCUIT 

___ ..J{1.5V 
I~ loiii ~I 

!au'" ~ 
J"'1.-5-V~--',\rl 1.5; - - :: 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacttance. 

In·Phase 
Output 

Out·o'·Phase 
Output 

VOLTAGE WAVEFORMS 

VOLTAGE WAVEFORMS 

MAX UNIT 

MHz 

12.6 ns 

8.7 
ns 

11 

B. All input pulses are supplied by generators having the following characteristics: PRR '" 1 0 MHz, Zo = 50 Q. tr = 3 ns, tf = 3 ns. 
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C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Applications Include: Buffer/Storage 
Registers, Shift Registers, Pattern 
Generators 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC no (Enhanced-Performance Implanted 
CMOS) 1-llm Process 

• Sao-mA Typical Latch-Up Immunity at 12S·C 

• Package Options Include Plastic 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPs 

description 

These positive-edge-triggered flipflops implement 
D-type flip-flop logic with a direct clear input. 
Information at the D inputs that meets the setup 
time requirements is transferred to the outputs on 
the positive-going edge of the clock pulse. Clock 
triggering occurs at a particular voltage level and 
is not directly related to the transition time of the 
positive-going pulse. When the clock input is at 
either the high or low level, the D input signal has 
no effect at the output. 

The 54AC11175 is characterized for operation 
over the full military temperature range of - 55·C 
to 125·C. The 74AC11175 is characterized for 
operation from - 40·C to 85·C. 

FUNCTION TABLE 
(each fUp-nop) 

INPUTS OUTPUTS 

ClR ClK 0 Q Q 

L X X L H 

H t H H L 

H t L L H 

H L X 00 00 

EPIC is a trademark of Texas Instruments Incorporated. 

TEXAS ." 
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54AC11175,74AC11175 
QUADRUPLE D·TYPE FLlP·FLOPS 

WITH CLEAR 
DECEMBER 1989 - REVISED APRIL 1993 

54AC11175 ••• J PACKAGE 
74AC11175 ••• ow or N PACKAGE 

(TOP VIEW) 

10 10 
20 ern 
20 10 

GNO 20 
GNO VCC 
GNO 6 VCC 
GNO 3D 

30 40 
30 9 ClK 
40 40 

54AC11014 ••• FK PACKAGE 

(TOP VIEW) 

ClR 
3 2 1 20 19 

4 18 40 
10 5 17 ClK 
10 6 16 40 
20 7 15 40 
20 8 14 30 

9 10111213 

00000 
ZZZZM 
(!l(!lO(!l 

Copyright © 1993. Texas Instruments Incorporated 
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54AC11175,74AC11175 
QUADRUPLE D-TYPE FLIP-FLOPS 
WITH CLEAR 
03388, DECEMBER 1989 - REVISED APRIL 1993 

logic symbolt 

CLR ....:1c,:.9_"-"I 

CLK ....:1=2_--(> 

10 
18 

20 17 

30 14 

40 13 

10 

fQ 

20 

2Q 

30 

3Q 

40 

4Q 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 
Pin numbers shown are for the DW, J and N packages. 

logic diagram (positive logic) 

10 ~18~ ______ +-+--; 

17 
20 ---------+~--~ 

30 ~14~ ______ +-+--;10 

13 

..... +--;>C1 
R 

40 ---------+~--~ 

10 

20 

30 

4Q 

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 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 .................................................. ±200 rnA 
Storage temperature range ......... _ .............................................. -65°C to 150°C 

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

NOTE 1: The input and output voltage ratings may be exceeded if the input a~d output current ratings are observed. 
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recommended operating conditions 

Vee Supply voltage 

Vee =3V 

VIH High-level Input voltage Vee =4.5V 

Vee =5.5V 

Vee=3V 

VIL Low-level input voltage Vee = 4.5 V 

Vee = 5.5V 

Vee =3V 

10H High-level output current vee =4.5V 

Vee =5.5V 

Vee=3V 

10L Low-level output current Vee = 4.5 V 

Vee =5.5V 

VI Input voltage 

Vo Output voltage 

At/Av Input transition rise or fall rate 

TA Operating free-air temperature 

54AC11175,74AC11175 
QUADRUPLE D·TYPE FLlp·FLOPS 

WITH CLEAR 
03388, DECEMBER 1989 - REVISED APRIL 1993 

54AC11175 74AC11175 
UNIT 

MIN NOM MAX MIN NOM MAX 

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 

-~ 1.35 1.35 V 

" .... 1.65 1.65 

,;S' -4 -4 

t:S -24 -24 rnA 
(t .... -24 -24 

12 12 

24 24 rnA 

24 24 

0 Vee 0 Vee V 

0 Vee 0 Vee V 

0 10 0 10 ns/V 

-55 125 -40 85 ·e 

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

TA=25°C 54AC11175 
PARAMETER TEST CONDITIONS Vee 

MIN TYP MAX MIN MAX 

3V 2.9 2.9 

10H =- 50 fAA 4.5V 4.4 4.4 

5.5V 5.4 5.4 

IOH=-4mA 3V 2.58 2.4 -~ VOH i!I 4.5V 3.94 3.7 
10H =-24 rnA 

5.5V 4.94 4.7 ~ 
10H =-50mAt 5.5V 3.8~' 
10H =-75 mAt 5.5V .ti.> 

3V 0.1 J> 0.1 

10L = 50 fAA 4.5V 0.1 .... 0.1 

5.5V 0.1 0.1 

10L= 12mA 3V 0.36 0.5 
VOL 

4.5V 0.36 0.5 
IOL=24mA 

5.5V 0.36 0.5 

10L = 50 rnA 5.5V 1.65 

IOL=75mAt 5.5V 

II VI = Vee or GND 5.5V %0.1 %1 

lee VI = Vee or GND, 10=0 5.5V 8 160 

ej 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. 

PRODUCT PREVIEW Inform.lon concem. products In U" formatlv, or 
design ph... d development. Chtrlcteristic data and other 
tpeclflcatlon. art design gOiIi. Tex., Instruments reserv .. the right to 
change or d_ontlnu.th ... products without notle •• TEXAS ~ 
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74AC11175 
UNIT 

MIN MAX 

2.9 

4.4 

5.4 

2.48 
V 

3.8 

4.8 

3.85 

0.1 

0.1 

0.1 

0.44 
V 

0.44 

0.44 

1.65 

%1 fAA 
80 fAA 

pF 
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54AC11175,74AC11175 
QUADRUPLE D·TYPE FLlP·FLOPS 
WITH CLEAR 
03388, DECEMBER 1989 - REVISED APRil 1993 

timing requirements over recommended operating free-air temperature range, Vee = 3.3 V ± 0.3 V 
{unless otherwise noted} {see Figure 1} 

TA = 25°C 54AC1117S 74AC1117S 
UNIT 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 90 0 90 0 90 MHz 

ClRlow 5.5 5.5 (l'. 5.5 
tw Pulse duration 

5·,.,<>7$' 
ns 

ClK high or low 5.5 5.5 

Data 8 ~~~ 8 
Isu Setup time before elK t 

11 
ns 

ClR inactive 8 8 

th Hold time, data after ClKt 0.5 0.5 0.5 ns 

timing requirements over recommended operating free-air temperature range, Vee = 5 V ± 0.5 V 
{unless otherwise noted} {see Figure 1} 

TA=25°C 54AC1117S 74AC1117S 

MIN MAX MIN MAX MIN MAX 

fciock Clock frequency 0 125 0 125 0 125 

ClRlow 4 4 .. (;,:, 4 
tw Pulse duration 

fo.~:',((l' ClK high or low 4 4 

Data 5.5 ~«i 5.5 
tsu Setup time before ClKt 

5.1; ClR inactive 5.5 5.5 

th Hold time, data after ClKt 0.5 0.5 0.5 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V {unless otherwise noted} {see Figure 1} 

FROM 
PARAMETER (INPUl) 

fmax 

tplH CLR 

tpHl ClR 

tplH ClK 

tpHl ClK 

PRODUCT PREVIEW Information concern. products In the formative or 
design pha.. or development. Charlcteri,Uc dati and other 

:C:-o!!d.:c=I:~1:.~:= :i~~:~lc:ltfV .. the rtght 10 
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TO TA=2Soc 
(OUTPUl) MIN TYP 

90 120 

AnyQ 2.6 7 

AnyQ 2.6 7 

AnyQ 2.5 10 

AnyQ 2.5 10 

AnyQ 2.4 6.8 

AnyQ 2.4 6.8 

AnyQ 1.7 9.4 

AnyQ 1.7 9.4 

TEXAS ~ 
INSfRUMENTS 

MAX 

8.7 

8.7 

11.6 

11.6 

8.7 

8.7 

11.7 

11.7 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

54AC1117S 74AC1117S 

MIN MAX MIN MAX 

90 90 

2.6 ~ 2.6 9.3 

2.6 .§.9 2.6 9.3 

2.5 g: 13 2.5 12.4 

2.~· 13 2.5 12.4 

A'4 9.4 2.4 9.1 

~.4 9.4 2.4 9.1 

1'< 1.7 13 1.7 12.5 

1.7 13 1.7 12.5 

UNIT 

MHz 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 

ns 



54AC11175,74AC11175 
QUADRUPLE D-TYPE FLIP-FLOPS 

WITH CLEAR 
03388, DECEMBER 1989- REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
VCC = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

FROM TO TA=2SoC 54AC1117S 74AC1117S 
PARAMETER (INPUT) (OUTPUT) UNIT 

MIN TYP MAX MIN MAX MIN MAX 

fmax 125 150 125 125 MHz 

CLR 
AnyQ 2.2 4.5 6.3 2.2 "N 2.2 6.8 

tplH 
,§.1 

ns 
AnyQ 2.2 4.5 6.3 2.2 2.2 6.8 

ClR 
AnyQ 2.4 6.7 8.5 2.4 ~9.7 2.4 9.3 

tpHl 
2.~· 

ns 
AnyQ 2.4 6.7 8.5 9.7 2.4 9.3 

AnyQ 2.2 4.5 6.3 ~ 7.2 2.2 6.9 
tPlH ClK 9.2 

ns 
AnyQ 2.2 4.5 6.3 7.2 2.2 6.9 

AnyQ 1.9 6.4 8.5 « 1.9 9.7 1.9 9.3 
tpHl ClK ns 

AnyQ 1.9 6.4 8.5 1.9 9.7 1.9 9.3 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

Under Test T=1 

Timing Input 
(see Note B) 

Dela Input 

CL=50pF 
(see Note A) T SOD Q 

LOAD CIRCUIT 

VOLTAGE WAVEFORMS 

NOTES: A. Cl includes probe and jig capacttance. 

VCC 

OV 

14----- tw ----+I 
I I 

Input 3 E::c 

VOLTAGE WAVEFORMS 

Input .:I '< ----Vcc 
(see Note B) --' SO% "\ SO% 

I I OV 

In·Phase 
Output 

Out-of·Phase 
Output 

tpLH~ ~tPHL 
I It--- VOH 

150% V~C ~VCC 
__ ..J...-J I VOL 

tpHL ~ I+---+J- tpLH 

I !I:::: VOH 
\SO%VCC T SO%VCC 

. - -- VOL 

VOLTAGE WAVEFORMS 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

PRODUCT PREVIEW Irlormatlon concem. productlln the form.ltv. or 
design ph... of dev-'opment Characteristic data and other 
lpectllcatlonalN dHlgn goa ... rexal Instrument, ,. .. rvtt tb, right to 
change or dlKontinue th ... products without notice. TEXAS ~ 
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74ACT11175 
QUADRUPLE D·TYPE FLlp·FLOP WITH CLEAR 

SCAS089- DECEMBER 1989 - REVISED APRIL 1993 

• Inputs Are TTL.Voltage Compatible 
• Buffered Clock and Direct Clear Inputs 
• Applications Include: Buffer/Storage 

Registers, Shift Registers, Pattern 
Generators 

• Fully-Buffered Outputs for Maximum 
Isolation From External Disturbances 

• Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-J.tm Process 

• SOO-mA lYplcal LatCh-Up Immunity at 12SoC 
• Package Options Include Plastic Small

Outline Packages and Standard Plastic 
300-mll DIPs 

description 

ow OR N PACKAGE 
(TOP VIEW) 

1'0 10 
20 ClR 
2'0 3 10 

GNO 20 
GNO Vee 
GNO Vee 
GNO 30 

30 40 
3'0 9 ClK 
40 11 4'0 

This device contains six D-type flip-flops and is positive-edge-triggered with a direct clear input. Information 
at the D inputs meeting the setup time requirements is transferred to the outputs on the positive-going edge of 
the clock pulse. Clock triggering occurs at a particular voltage level and is not directly related to the transition 
time of the positive-going pulse. When the clock input is at either the high or low level, the D input signal has 
no effect at the output. 

The 74AC11175 is characterized for operation from - 40°C to 85°C. 

CLR 

L 

H 

H 

H 

EPIC is a trademark ot Texas Instruments Incorporated. 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUTS 

CLK 0 Q Q 

X X L H 

f H H L 

f L L H 

L X 00 00 

TEXAS ." 
INSIRUMENTS 

POST OFfiCE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1993. Texas Instruments Incorporated 
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74ACT11175 
QUADRUPLE D·TYPE FLIP·FLOP WITH CLEAR 

SCAS089 - 03385, DECEMBER 1989 - REVISED APRIL 1993 

logic symbolt 

CLR -,1",9_-'-"1 

CLK ....:1c:=2_-I~ 

10 
18 

20 
17 

3D 14 

40 13 

1Q 

fa 
2Q 

3Q 

3'0 

4Q 

4'0 

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

logic diagram (positive logic) 

10 ..:;18::..-___ +-_+_-1 1Q 

17 
20 ------+~-~ 2Q 

3D ..:.14:!.-___ +--+----1 3Q 

13 
40 ------+~-~ 4Q 

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) ................................................. :t 20 rnA 
Output clamp current, 10K (VO < 0 or Vo > Vee) ............................................ :t 50 rnA 
Continuous output current, 10 (Vo = 0 to Vee) .............................................. :t 50 rnA 
Continuous current through Vee or GND .................................................. :t 200 rnA 
Storage temperature range ................... , ...... , ............................. -65°C to 150°C 

lStresses beyond those listed under 'absolute maximum 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. 

1ExAs ~ 
INSIRUMENTS 
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74ACT11175 
QUADRUPLE D-TYPE FLIP-FLOP WITH CLEAR 

SCAS089 - 03385, DECEMBER 1989 - REVISED APRIL 1993 

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 

Vo Output voltage 0 VCC V 

10H High-level output current -24 mA 

10L Low-level output current 24 mA 

Ilt/Ilv I nput transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·C 

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

PARAMETER TEST CONDITIONS Vec 
TA =25·C 

MIN MAX UNIT 
MIN TYP MAX 

4.5V 4.4 4.4 
IOH =-50 JJA 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 V 
10H =-24 mA 

5.5V 4.94 4.8 

IOH=-75mAt 5.5V 3.85 

4.5V 0.1 0.1 
10L = 50 JJA 

5.5V 0.1 0.1 

VOL 4.5V 0.36 0.44 V 
IOL=24mA 

5.5V 0.36 0.44 

10L= 75 mAt 5.5V 1.65 

II VI = Vee or GND 5.5V ",0.1 ",1 JJA 
lee VI = Vce or GND, 10=0 5.5V 8 80 )lA 

dlee* One input at 3.4 V, Other inputs at GND or Vee 5.5V 0.9 1 mA 

ei VI = Vee or GND 5V 4 pF 

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 vo~age levels rather than 0 V or Vee. 

timing requirements over recommended operating free-air temperature range, Vee = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 

fclock elock frequency 

tw Pulse duration 

tsu Setup time before CLK1 

Ih Hold time, data after CLK 1 

eLRlow 

CLK high or low 

Data 

CLR inactive 

TEXAS ~ 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAUAS, TEXAS 75265 

TA=25·C 
MIN MAX UNIT 

MIN MAX 

0 100 0 100 MHz 

5 5 
ns 

5 5 

5 5 
ns 

5 5 

0.5 0.5 ns 
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74ACT11175 
QUADRUPLE D-TYPE FLIP-FLOP WITH CLEAR 

SCAS089 - 03385, DECEMBER 1989 - REVISED APRIL 1993 

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

PARAMETER 
FROM TO TA=25°C 

MIN MAX UNIT (INPUT) (OUTPUT) MIN TYP MAX 

fmax 100 130 100 MHz 

CLR 
AnyQ 2.5 5.4 7.4 2.5 8.1 

tpLH 
AnyQ 

ns 
2.5 5.4 7.4 2.5 8.1 

CLR 
AnyQ 3.1 7.6 9.9 3.1 10.9 

tpHL ns 
AnyQ 3.1 7.6 9.9 3.1 10.9 

AnyQ 3 5.3 6.9 3 7.5 
tplH ClK ns 

AnyQ 3 5.3 6.9 3 7.5 

AnyQ 3.3 7.2 9.2 3.3 10.1 
tpHl ClK ns 

AnyQ 3.3 7.2 9.2 3.3 10.1 

operating characteristics, VCC = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

I+--tw~ underTestn 

CL=50pF 
I I 3V 

Input 3 Eov (see Note A) T 500 g 

LOAD CIRCUIT 

TIming Input i \. -- 3 V 
(see Note B) I 1.5V '-- OV 

14 ~ th 
tau 14 ~ 

Datalnput J1.5V '\ 1;;--- :: 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 

VOLTAGE WAVEFORMS 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 g, tr = 3 ns, tf = 3 ns. 

2-232 

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

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT11181 
ARITHMETIC LOGIC UNIT/FUNCTION GENERATOR 

SCAS086- OCTOBER 1989 - REVISED APRIL 1993 

• Inputs Are TTL-Voltage Compatible 

• New Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC~ (Enhanced-Performance Implanted 
CMOS) 1-J.lm Process 

• SOo-mA Typical Latch-Up Immunity at 12SoC 

• Fu" 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 

logic 8ymbolt 

so 
S1 

82 

83 

M 
Cn 

18 

17 

16 

15 

2 

1 

}~ 
,·ft 

AO 
80 

A1 
81 

A2 
82 

A3 
83 

28 
" P 

24 "- Q 
27 " P 
23 " Q 
26 " P 
20 " Q 
25 " P 
19 " Q 

ALU 

(0 ... 15) CP 

(0 ... 15)CG 

6(P=Q) Q 
(0 ... 15) CO 

r 
[1] 

[2] 

[4] 

[8] 

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

EPIC is a trademark of Texas Instruments Incorporated. 

~~~onro:1: .'.:cor:!t:' a;;::::.: ,c:a:~~m= 
... nd,rd WlrI'Inty. Production proc ... 1ng does not nect ... rIIy Include 
... tlng of .11 Plf'lmeten. TEXAS ~ 
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ow PACKAGE 
(TOP VIEW) 

Cn AO 
M A1 

P 
G 13 

Cn + 4 14 

12 

13 

3 

14 

4 

5 

10 

11 

P 
G 
A=B 

Cn+4 

FO 

A2 
A3 
BO 
B1 
VCC 

VCC 
B2 
B3 
50 
51 
52 
53 

Copyright © 1993, Texas Instruments Incorporated 
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74ACT11181 
ARITHMETIC LOGIC UNIT/FUNCTION GENERATOR 

SCAS086 - 03200, OCTOBER 1989 - REVISED APRIL 1993 

description 

The 74ACTll181 is an arithmetic logic unit (ALU)/function generator that has a complexity of 75 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 (SO, Sl, 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 j5 for the four bits in the package. When used in conjunction with the 'ACT11882 full carry 
look-ahead circuits, high-speed arithmetic operations can be performed. The method of cascading 'ACTl1882 
circuits with these ALUs to provide multilevel full-carry look-ahead operation is illustrated under signal 
designations. 

If high speed is not important, 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 external circuitry. 

The 74ACTl1181 will accommodate active-high or active-low data if the pin designations are interpreted as 
follows: 

PACKAGE PIN NUMBERS AND DESIGNATIONS 

DW, JT,orNT 25 26 27 28 19 20 23 24 11 10 5 4 1 14 12 13 

FK 4 5 6 7 26 27 2 3 18 17 12 11 8 2 19 20 

Active-low data 
A3 A2 A1 AO 63 62 61 60 F3 F2 F1 FO Cn Cn+4 p G 

(Table 1) 

Active-high data 
A3 A2 A1 AO B3 B2 B1 BO F3 F2 F1 FO Cn Cn+4 X y 

(Table 2) 

Subtraction is accomplished by l's complement addition where the l'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 74ACTll181 can also be used as a comparator. The A = B output is internally decoded from the function 
outputs (Fa, Fl, 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). When performing this comparison, the ALU must be in the 
subtract mode with Cn = H. The A = B output is open drain so that it can be wired-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 inputs S3, S2, 
S1, SO at L, H, H, L, respectively. 

INPUTCn OUTPUTCn+4 
ACTIVE-LOW DATA ACTIVE-HIGH DATA 

(FIGURE 1) {FIGURE 2) 

H H A:tB A"B 

H L A<B A>B 

L H A>B A<B 

L L A"B A:tB 

These circuits have been designed not only to incorporate all of the designer's requirements for arithmetic 
operation but also to provide 16 possible functions of two Boolean variables without using external circuitry. 
These logic functions are selected using the four function-select inputs (SO, Sl, S2, S3) with the mode-control 
input (M) at a high level to disable the internal carry. The 16 logiC functions are detailed in Tables 1 and 2 and 
include exclusive-OR, NAND, AND, NOR, and OR functions. 
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signal designations 

74ACT11181 
ARITHMETIC LOGIC UNIT/FUNCTION GENERATOR 

SCAS086 - 03200, OCTOBER 1989 - REVISED APRIL 1993 

In both Figures 1 and 2, the polarity indicators (t:::.) indicate that the associated input or output data 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 baseu on active-low data and should 
be used 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. The 74ACTll181 and 'ACT11881 together with the 'ACTl1882 can be used with the signal 
designations of either Figure 1 or Figure 2. 

74ACT11181 74ACT11181 

so 18 O} ~ so 18 

}.~ 
ALU 

17 12 P 17 12 X 
S1 16 (0 ... 15) )CP 

13 G 
S1 

16 
(0 ... 15) )CP 

13 V 
S2 15 M~ (0 ... 15) )CG 

3 A=B 
S2 

15 31 
(0, .. 15) )CG 

3 A=B S3 2 6(p=Q) Q S3 6(P = Q)Q 

M 1 4 (0 ... 15)CO 14 Cn + 4 M 4 (0 ... 15) )CO 14 Cn + 4 

C1 

[1] [1] 

A1 
[2] [2] 

B1 
A2 

[4] 
A2 

[4] 
B2 B2 
A3 

[8] 
A3 

[8] 
B3 B3 

'ACT11882 'ACT11882 

Cn 3 
C1 

CPG Cn 3 
C1 

CPG 

CPO 
2 

CPO XO 1 
GO CGO VO 28 CGO 

P1 
28 

CP1 CP1 X1 
G1 

27 CG1 4 Cn +8 
V1 27 CG1 4 Cn +8 C01 C01 

P2 CP2 CP2 X2 
G2 CG2 

C03 5 Cn +6 V2 CG2 
C03 5 Cn +16 

P3 
24 CP3 X3 24 CP3 

G3 
23 CG3 10 V3 23 CG3 10 COS Cn +24 COS Cn +24 

P4 CP4 X4 CP4 

G4 CG4 11 Cn +32 
V4 CG4 11 Cn +32 

P5 18 CP5 C07 X5 18 CP5 C07 

G5 
17 

CG5 V5 17 CGS 

P6 16 CP6 X6 16 CP6 

G6 
15 CG6 V6 15 CG6 

P7 
14 CP7 X7 14 CP7 

G7 
13 CG7 Y7 13 CG7 

Figure 1 Figure 2 
(use with Table 1) (use with Table 2) 
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74ACT11181 
ARITHMETIC LOGIC UNIT/FUNCTION GENERATOR 

SCAS086 - D3200,'OCTOBER 1989 - REVISED APRIL 1993 
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Table 1 

ACTIVE·LOW DATA 
SELECTION 

M = L; ARITHMETIC OPERATIONS M=H 
LOGIC Cn=L Cn=H S3 S2 Sl so FUNCTIONS (no carry) (with carry) 

L L L L F=A F =AMINUS 1 F=A 

L L L H F=AB F=ABMINUS 1 F=AB 

L L H L F=A+B F =ABMINUS 1 F=AB 

L L H H F=1 F = MINUS 1 (2'8 COMP) F=ZERO 

L H L L F=A+B F =APLUS (A+ B) F = A PLUS (A + '8) 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=AI1lB F = A MINUS B MINUS 1 F=AMINUSB 

L H H H F=A+B F=A+B F=(A+B}PLUSI 

H L L L F=AB F = A PLUS (A + B) F = A PLUS (A + B) PLUS 1 

H L L H F=AI1lB F=APLUSB F =APLUS BPLUS 1 

H L H L F=B F =AB PLUS (A+ B) F = AS PLUS (A + B) PLUS 1 

H L H H F=A+B F=(A+B) F=(A+B) PLUS 1 

H H L L F=O F=APLUSAt F =APLUS A 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 = AS PLUS A PLUS 1 

H H H H F=A F=A F =APLUS 1 

Table 2 

ACTIVE-HIGH DATA 
SELECTION 

M=H M = L; ARITHMETIC OPERATIONS 

S2 Sl SO 
LOGIC Cn=H Cn=L S3 FUNCTIONS (no carry) (with carry) 

L L L L F=A F=A F=APLUSI 

L L L H F=A+B F=A+B F=(A+B)PLUSI 

L L H L F=AB F=A+B F=(A+B)PLUSI 

L L H H F=O F • MINUS 1 (2'8 COMP) F=ZERO 

L H L L F.AB F=APLUSAB F = A PLUS AS PLUS 1 

L H L H F=B F· (A+ B) PLUSAB F • (A + B) PLUS AB PLUS 1 

L H H L F=AI1lB F • A MINUS B MINUS 1 F.AMINUSB 

L H H H F=AB F.ABMINUS 1 F=AB 

H L L L F.A+B F =APLUSAB F = A PLUS AB PLUS 1 

H L L H F=AI1lB F .APLUS B F.APLUSBPLUSl 

H L H L F.B F = (A+ B) PLUSAB 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) PLUS A F = (A + B) PLUS A PLUS 1 

H H H L F=A+B F = (A+ B) PLUS A ' F=(A+B)PLUSAPLUSl 

H H H H F=A F=AMINUSI F=A 
, , " " t Each bit IS shifted to the next more significant POSition, 

TEXAS ~ 
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logic diagram (positive logic) 

11 
S3 ,. 
S2 ....:;.,7;;-----, 
S1 -:!-,.=---", 
SO "':':"'-;:::==I-I-W---il"""""\ 

i:I 11 

A3 21 

12 20 

81 23 

A1 
21 

iio 24 

All 28 

M 2 

en 1 
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13 
G 

14 
en +4 

12 ji 

11 
F3 

'-+t++IL-/++--------w->_H __ --!1.::....0 F2 

5 
F1 

4 
FO 
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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, Vo (see Note 1) ........................................ -0.5 Vto 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 ................................................. ±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 condHions· 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 
MIN MAX UNIT 

Vee Supply vottage 4.5 5.5 V 

VIH High-level input voltage 2 V 

VIL Low-level input voltage 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

10H High-level output current I All outputs except A = B -24 rnA 

10L Low-level output current 24 rnA 

t:.t/Il.v Input transition rise or fall rate 0 10 nsIV 

TA Operating free-air temperature -40 85 ·e 

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

PARAMETER TEST CONDITIONS VCC 
TA = 25°C 

MIN TYP MAX 
MIN MAX UNIT 

4.5V 4.4 4.4 
10H =- 50 IJA 

5.5V 5.4 5.4 

Any output 4.5V 3.94 3.8 
VOH except A = B 

10H =-24mA 
5.5V 4.94 4.8 

V 

10H =-50 mA* 5.5V 

10H =....,75 mA* 5.5V 3.85 

10H A=B Vee = 5.5 V, Vo=Vee 5.5V 0.5 5 IJA 
4.5V 0.1 0.1 

10L = 50 IJA 
5.5V 0.1 0.1 

4.5V 0.36 0.44 
VOL IOL=24mA 

5.5V 0.36 0.44 
V 

IOL=50 mA* 5.5V 

IOL=75 mA* 5.5V 1.65 

II VI = Vee or GND 5.5V '" 0.1 '" 1 IJA 
lee VI = Vee or GND, 10=0 5.5V 8 80 IJA 
alee§ One input at 3.4 V, Other inputs at GND or Vee 5.5V 0.9 1 rnA 

ei VI = Vee or GND 5V 4.5 pF 

eo A=B Vo = Vee or GND 5V 11 pF 

* 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 vottage levels rather than 0 Vor Vee. 

1ExAs ~ 
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switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 3) 

addition mode; M = S1 = S2 = 0 V, SO = S3 = 4.5 V 

PARAMETER 
FROM TO 

(INPUl) (OUTPUl) 

tpLH 
Cn Cn + 4 

tpHL 

tpLH 
Any A Cn +4 

tPHL 

tpLH 
AnyS Cn +4 

tpHL 

tpLH 
AnyF Cn 

tPHL 

tpLH 
G Any A 

tpHL 

tpLH 
AnyS G 

tpHL 

tpLH 
Any A is 

tpHL 

tpLH 
is AnyS 

tpHL 

tPLH 
Ai Fi 

tPHL 

tpLH 
Bi Fi 

tpHL 

tpLH 
AI Any F except FI 

tpHL 

tpLH 
AnyS Any F except Fi 

tPHL 

mode switching; S1 = S2 = 0 V, SO = S3 = 4.5 V 

PARAMETER 
FROM 

(INPUl) 

tpLH 
M 

tPHL 

tpLH 
M 

tPHL 

TO 
(OUTPUl) 

AnyF 

A=B 

TEXAS ~ 
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TA = 25°C 
MIN 

MIN TYP MAX 

1.5 10.7 17.5 1.5 

1.5 11.3 16.2 1.5 

1.5 12.7 20.3 1.5 

1.5 14 19.7 1.5 

1.5 13.5 21.6 1.5 

1.5 13.6 19.7 1.5 

1.5 11.2 17.1 1.5 

1.5 9.9 15.9 1.5 

1.5 12.8 20.9 1.5 

1.5 12.7 17.8 1.5 

1.5 12.7 20.6 1.5 

1.5 14.3 19.2 1.5 

1.5 11.4 18.4 1.5 

1.5 9.6 16.6 1.5 

1.5 11.3 18.2 1.5 

1.5 10.6 15.6 1.5 

1.5 11.8 17.7 1.5 

1.5 11 . 17.7 1.5 

1.5 11.6 17.3 1.5 

1.5 12 19.4 1.5 

1.5 13 18.9 1.5 

1.5 12.4 18.8 1.5 

1.5 13.1 18.7 1.5 

1.5 13.5 19.8 1.5 

TA=2Soc 
MIN 

MIN TYP MAX 

1.5 9.5 15 1.5 

1.5 10.6 16.4 1.5 

1.5 15.7 19.3 1.5 

1.5 14 18.7 1.5 

MAX UNIT 

18.6 
ns 

18.3 

21.8 
ns 

22 

23.2 
ns 

22 

18.7 
ns 

17.4 

23.3 
ns 

20.9 

22.1 
ns 

21.3 

19.6 
ns 

17.4 

19.3 
ns 

16.6 

19.5 
ns 

18.7 

19.1 
ns 

20.6 

21 
ns 

20.2 

21 
ns 

21.3 

MAX UNIT 

16.3 
ns 

17.5 

20.1 
ns 

21.8 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 3) 

subtraction mode; M = 50 = 53 = 0 V, 51 = 52 = 4.5 V 

PARAMETER 
FROM 

(INPUT) 

tpLH 
Cn 

tpHL 

tpLH 
Any A 

tpHL 

tpLH 
AnyB 

tpHL 

tpLH 
Cn 

tpHL 

tPLH 
Any A 

tPHL 

tpLH 
AnyB 

tpHL 

tpLH 
Any A 

tPHL 

tpLH 
AnyB 

tpHL 

tpLH Ai 
tPHL 

tpLH 
Bi 

tpHL 

tpLH 
Any A 

tPHL 

tpLH 
AnyB 

tpHL 

tpLH 
Any A 

tpHL 

tpLH 
AnyB 

tPHL 

2-240 

TO 
(OUTPUT) 

Cn +4 

Cn +4 

Cn + 4 

AnyF 

G 

G 

P 

P 

Fi 

Fi 

AnyF 

AnyF 

A=B 

A=B 

TEXAS ~ 
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TA = 25°C 
MIN MAX UNIT 

MIN TYP MAX 

1.5 10.7 17.5 1.5 18.6 
ns 

1.5 11.3 16.2 1.5 18.3 

1.5 12.7 20.3 1.5 21.8 
ns 

1.5 13.5 19.7 1.5 20.8 

1.5 13.8 21.1 1.5 22.7 
ns 

1.5 14.8 20.7 1.5 23 

1.5 11.2 17.1 1.5 18.7 
ns 

1.5 9.9 15.9 1.5 17.4 

1.5 12.8 20.8 1.5 22.2 
ns 

1.5 12.7 18.4 1.5 20.7 

1.5 13.2 20.8 1.5 21.6 
ns 

1.5 11.5 18.5 1.5 19.6 

1.5 9.6 14.6 1.5 15.5 
ns 

1.5 10.8 18.8 1.5 20 

1.5 10.4 15.1 1.5 16.3 
ns 

1.5 11.9 17.8 1.5 19.6 

1.5 11.2 17.2 1.5 19.9 
ns 

1.5 12.1 17.8 1.5 19.5 

1.5 12 18.6 1.5 20.7 
ns 

1.5 13.2 19 1.5 21.1 

1.5 12.6 18.9 1.5 20.3 
ns 

1.5 13.6 19.4 1.5 21.5 

1.5 13.1 18.7 1.5 20.4 
ns 

1.5 18 21.6 1.5 23.7 

1.5 16 21.5 1.5 24.6 
ns 

1.5 18.5 22.7 1.5 23.9 

1.5 18.5 22.7 1.5 23.9 
ns 

1.5 16.5 22 1.5 25.4 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 3) 

logic and arithmetic modes 

PARAMETER 
FROM TO 

TEST CONDITIONS 
TA=25°C 

(INPUT) (OUTPUT) MIN TYP 

tpLH 
Any A AnyF 

1.5 10 
M = 4.5 V Ooglc mode) 

tpHL 1.5 11 

tPLH 
Bi Fi 

1.5 12.2 
M = 4.5 V Oogic mode) 

tpHL 1.5 11.5 

tPLH 
AnyF 

1.5 12.1 
AnyS M = 0 V (arithmetic mode) 

tPHL 1.5 10.6 

tpLH 1.5 18.7 
AnyS A=B M = 0 V (arithmetic mode) 

tPHL 1.5 17.2 

tpLH 1.5 13.9 
AnyS Cn +4 M = 4.5 V Oogic mode) 

tpHL 1.5 15.3 

tpLH 
G 

1.5 12.7 
AnyS M = 0 V (arithmetic mode) 

tpHL 1.5 13.5 

tpLH P 
1.5 12.4 

AnyS M = 4.5 V Oogic mode) 
tpHL 1.5 11.7 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER 

Cpd Power dissipation capacitance 

TEST CONDITIONS 

CL = 50 pF. f = 1 MHz 

TEXAS ~ 
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MIN MAX UNIT 
MAX 

15.9 1.5 18.3 
ns 

17.4 1.5 19.6 

18 1.5 19.6 
ns 

18.3 1.5 19.6 

18.3 1.5 20.1 
ns 

15.8 1.5 17.4 

22.1 1.5 23.4 
ns 

22.2 1.5 25.4 

21.8 1.5 23.6 
ns 

22.3 1.5 25.2 

20.5 1.5 22.3 
ns 

19.7 1.5 22 

18.6 1.5 20.5 
ns 

17.7 1.5 18 
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PARAMETER MEASUREMENT INFORMATION 

INPUT 
PARAMETER UNDER 

TEST 

tpLH Ai 
tpHL 

tpLH 
81 

tpHL 

tPLH 
Ai 

tpHL 

tpLH 
Bi 

tpHL 

tpHL 
Ai 

tpHL 

tpLH 
Bi 

tPHL 

tpLH 
Cn 

tpHL 

tpLH 
Ai 

tPHL 

tpLH 
Bi 

tpHL 

INPUT 
PARAMETER UNDER 

TEST 

tpLH 
M 

tpHL 

tpLH 
M 

tpHL 

2-242 

ADDITION MODE TEST TABLE 

FUNCTION INPUTS: M = S1 = S2 = 0 V, SO = S2 = 4,5 V 

OTHER INPUT 
OTHER DATA INPUTS 

SAME BIT 

APPL.Y APPL.Y APPL.Y APPL.Y 
4.5 V GND 4.5V GND 

8i None 
Remaining 

Cn Aand8 

Ai None 
Remaining 

Cn 
AandB 

Bi None None 
Remaining 

A and 8, Cn 

Ai None None Remaining 
AandB, Cn 

None 8i 
Remaining Remaining 

B A,Cn 

None Ai Remaining Remaining 
B A,Cn 

None None All All 
A B 

None Bi 
Remaining Remaining 

B A,Cn 

None Ai Remaining Remaining 
B A,Cn 

MODE SWITCHING TEST TABL.E 

FUNCTION INPUTS: S1 = S2 = 0 V, SO = S3= 4.5 V 

OTHER INPUT 
SAME BIT 

APPL.Y APPL.Y 
4.5 V GND 

- -

- -

OTHER DATA INPUTS 

APPL.Y APPL.Y 
4.5 V GND 

Remaining 
B2, A2., Cn AandB 

Remaining 
81, A1, Cn AandB 

TEXAS ~ 
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OUTPUT 
UNDER 
TEST 

Fi 

Fi 

p-

p-

G 

G 

AnyF 
or Cn + 4 

Cn +4 

Cn +4 

OUTPUT 
UNDER 
TEST 

AnyF 

A=B 

OUTPUT 
WAVEFORM 

(See Figure 3) 

In-Phase 

In-Phase 

In-Phase 

In-Phase 

In-Phase 

In-Phase 

In-Phase 

Out-ot-Phase 

Oul-ot-Phase 

OUTPUT 
WAVEFORM 

(See Figure 3) 

In-Phase 

In-Phase 



INPUT 
PARAMETER UNDER 

TEST 

tpLH Ai 
tPHL 

tpLH 
BI 

tPHL 

tPLH Ai 
tpHL 

tpLH 
BI 

tPHL 

tPHL Ai 
tPHL 

tpLH 
Bi 

tPHL 

tPLH Ai 
tpHL 

tPLH 
Bi 

tpHL 

tpLH 
Cn 

tPHL 

tpLH Ai 
tpHL 

tPLH 
Bi 

tpHL 

INPUT 
PARAMETER UNDER 

TEST 

tpLH Ai 
tPHL 

tPLH 91 
tPHL 
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PARAMETER MEASUREMENT INFORMATION 

SUBTRACTION MODE TEST TABLE 

FUNCTION INPUTS: S1 = S2 = 4.5 V, SO = 53 = M = 0 V 

OTHER INPUT 
OTHER DATA INPUTS 

SAME BIT 

APPLY APPLY APPLY APPLY 
4.5 V GND 4.5V GND 

None BI 
Remaining Remaining 

A B,Cn 

AI None 
Remaining Remaining 

A B,Cn 

None Bi None 
Remaining 

AandB, Cn 

AI None None 
Remaining 

AandB, Cn 

Bi None None 
Remaining 

AandB, Cn 

None Ai None 
Remaining 

AandB, Cn 

None BI 
Remaining Remaining 

A B,Cn 

AI None 
Remaining Remaining 

A B,Cn 

None None All None 
AandB 

BI None None 
Remaining 

AandB, Cn 

None Ai None 
Remaining 

AandB, Cn 

LOGIC MODE TEST TABLE 

FUNCTION INPUTS: S1 = S2 = M = 4.5 V, SO = 53 = 0 V 

OTHER INPUT 
OTHER DATA INPUTS 

SAME BIT 

APPLY APPLY APPLY APPLY 
4.5 V GND 4.5 V GND 

9i None None 
Remaining 

AandB, Cn 

AI None None 
Remaining 

AandB, Cn 

1ExAs ~ 
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OUTPUT 
UNDER 
TEST 

Fi 

FI 

p-

p-

G 

G 

A=B 

A=B 

Cn + 4 
or any F 

Cn +4 

Cn +4 

OUTPUT 
UNDER 
TEST 

Fi 

Fi 

OUTPUT 
WAVEFORM 

(See Figure 3) 

In-Phase 

Out-of-Phase 

In-Phase 

Out-of-Phase 

In-Phase 

Out-of-Phase 

In-Phase 

Out-of-Phase 

In-Phase 

Out-of-Phase 

In-Phase 

OUTPUT 
WAVEFORM 

(See Figure 3) 

Out-of-Phase 

Out-of-Phase 
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PARAMETER MEASUREMENT INFORMATION 

From Output VCC 

underTest~ 
CL=50pF 

(see Note A) T 500 0 _ d RL:1kO 

From Output 
Under Test . Test Point 

CL=50pF - -
(see Note A) T 

LOAD CIRCUIT, TOTEM-POLE OUTPUTS LOAD CIRCUIT, OPEN·DRAIN OUTPUT 

Input -' 
(see Note 8) -7. 1.5 V 

3V \1.5 V 

In·Phase 
Output 

Out-of-Phase 
Output 

I 
I' ov 

I I..-...L 
tpLH ~ I" '1 tpHL 

11--- VOH 150% V~C· ~ 50% VCC 
--+-1 --.J 1 \..:.:.:.. VOL 

II ~ 
tpHL~ 1 tpLH 

1 ~ VOH \50% VCC T 50% VCC 
. - - VOL 

VOLTAGE WAVEFORMS 

NOTES: A CL Includes probe and jig capacitance. 
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B. Input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz. Zo : 50 O. tr : 3 ns. tf = 3 ns. 
C. The outputs are measured one at a time wHh one input transition per measurement. 

Figure 3. Load Circuits and Voltage Waveforms 
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SYNCHRONOUS 4·BIT UP/DOWN BINARY COUNTER 

SCAS106A- FEBRUARY 1990 - REVISED APRIL 

• Inputs Are TTL·Voltage Compatible 

• Single Down/Up Count Control Line 
• Look·Ahead Circuitry Enhances Speed of 

Cascaded Counters 

• Fully Synchronous In Count Modes 

• Asynchronously PreseHable With Load 
Control 

• Flow· Through Architecture Optimizes 
PCB Layout 

• Center·Pln Vee and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-l'm Process 

• Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mll DIPs 

description 

ow OR N PACKAGE 
(TOP VIEW) 

RCO DIU 
OA ClK 
OB A 

GND 4 B 
GND VCC 
GND VCC 

C 
D 
CTEN 
lOAD 

The 74ACT11191 is a synchronous, 4-bit binary reversible upldown counter. A synchronous counting operation 
is provided by having all flip-flops clocked simultaneously so that the outputs change coincident with each other 
when so instructed by the steering logic. This mode of operation eliminates the output counting spikes normally 
associated with asynchronous (ripple clock) counters. 

The outputs of the four flip-flops are triggered on a low-to-high-Ievel transition of the clock input if the enable 
input (CTEN) is low. A high at CTEN inhibits counting. The direction of the count is determined by the level of 
the downlup (DIU) input. When DID is low, the counter counts up and when DID is high, it counts down. 

These counters feature a fully independent clock circuit. Changes at the control inputs (CTEN and DID) that 
will modify the operating mode have no effect on the contents of the counter until clocking occurs. The function 
of the counter will be dictated solely by the condition meeting the stable setup and hold times. 

logic symbolt 

1 RCO 

A 18 2 Q 50 [1] 
e 17 3 A 

[2] Qe 
C 14 [4] 8 Qc 

0 13 [8] 9 Qo 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617·12. 

EPIC is a trademark of Texas Instruments Incorporated. 

TEXAS ~ 
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description (continued) 

These counters are fully programmable; that is, they may be preset to any number between 0 and 15 by placing 
a low on the load input and entering the desired data at the data inputs, The outputs will change to agree with 
the data inputs independently of the level of the clock input. This feature allows the counter to be used as a 
modulo-N divider by simply 'modifying the count length with the preset inputs, 

Two outputs have been made available to perform the cascading function: ripple clock and maximum/minimum 
count. The latter output produces a high-level output pulse with a duration approximately equal to one complete 
cycle of the clock while the count is zero (all outputs low) counting down or maximum (15) counting up. The 
ripple clock output (ROC) produces a lOW-level output pulse under those same conditions but only while the 
clock input is low, The counter can easily be cascaded by feeding the ripple clock output to the enable input 
of the succeeding counter if parallel clocking is used, or to the clock input if parallel enabling is used. The 
maximum/minimum count output can be used to accomplish look-ahead for high-speed operation. 

The 74ACT11191 is characterized for operation from - 4Q·C to 8S·C, 

1ExAs ~ 
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logic diagram (positive logic) 

H_...:.1.:...0 MAXIMIN 

DIU 20 

eLK 19 

~;-r+~--------r+~--------~--r---~ 

-~~~~~~~~~~ 

c" ~ V 

~~---~------------------~ 
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typical load,count, and inhibit sequences 

Illustrated below is the following sequence: 

1 . Load (preset) to binary thirteen 
2. Count up to fourteen, fifteen (maximum), zero, one, and two 
3. Inhibit 
4. Count down to one, zero (minimum), fifteen, fourteen, and thirteen. 

A.J I. 
IL 
I 

B Ir 
I, Data I 

Inputs 

c.J I. 
IL 
I 

D.J II 
IL. -I 

CLOCK I 
I 

----+-~I DIU ___ +_ III 
I 

~ ---J.--hl 
CTEN I I" 

---i"-II 

L 

~ ____ ~ ____ ~~~r-l~ ______ _ 

2-24B 
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U 

o 15 14 13 

1+--- Count Down ----'1 
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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, 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) .,",.,", ..... ,.,., .. " ........... , ..... ". ±SO mA 
Continuous output current, 10 (Vo = 0 to Vee) .............................................. ±SO mA 
Continuous current through Vee or GND ....... , ........... , ........................... , ... ±SO 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 conditions beyond those Indicated under "recommended operating condftions' Is not 
Implied. Exposure to absolute·maxlmum·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 
MIN MAX UNIT 

Vee Supply voltage 4.5 5.5 V 

VIH High-level Input voRage 2 V 

VIL Low-level input voRage 0.8 V 

VI Input voRage 0 Vee V 

Vo Output voltage 0 Vee V 

IOH High-level output current -24 mA 

IOL Low-level output current 24 mA 

I1tll1v Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·e 

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

PARAMETER TEST CONDITIONS VCC 
TA=25·C 

MIN MAX UNIT 
MIN TYP MAX 

4.5V 4.4 4.4 
10H =- 50 f&A 

5.5V 5.4 5.4 

VOH 4.SV 3.94 3.8 V 
IOH=-24mA 

S.SV 4.94 4.8 

IOH=~75mA* 5.SV 3.85 

4.5V 0.1 0.1 
10L = 50 f&A 

5.SV 0.1 0.1 

VOL 4.5V 0.36 0.44 V 
IOL=24mA 

S.5V 0.36 0.44 

IOL=7SmA* S.SV 1.65 

II VI = Vee or GND 5.5V % 0.1 % 1 f&A 
lee VI = Vee or GND, 10=0 S.SV 8 80 f&A 
I1ICC§ One Input at 3.4 V Other Inputs at GND or Vec 5.5V 0.9 1 mA 

Ci VI = Vee or GND SV 4 pF 

* 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 voRage levels rather than 0 V or Vee. 
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74ACT11191 
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTER 

SCAS1 06A - 03455. FEBRUARY 1990 - REVISED APRIL 1993 

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

TA = 25°C 
MIN MAX UNIT 

MIN MAX 

fclock Clock frequency 0 65 0 65 MHz 

lOAD low 4 4 
tw Pulse duration ns 

CLK high or low 7.7 7.7 

Data before lOAD, 3 3 

CTEN before ClKt 7.5 7.5 
tsu Setup time ns 

DIU before ClK t 8.5 8.5 

lOAD inactive before ClKt 2 2 

Data after lOAD, 2.5 2.5 

th Hold time CTEN after CLKt 1.5 1.5 ns 

DIU after ClKt 0.5 0.5 

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

PARAMETER 
FROM TO TA=25°C 

MIN MAX UNIT (INPUl) (OUTPUl) MIN TYP MAX 

fmax 65 95 65 MHz 

tplH 
lOAD 

4 7.6 10.8 4 12.2 
AnyQ ns 

tPHl 3.8 7.4 10.5 3.8 11.9 

tPLH 
lOAD 

5.2 9.7 13.9 5.2 15.8 
MAX/MIN ns 

tPHl 4.7 9.5 13.6 4.7 15.4 

tpLH 
LOAD RCO 

5.4 10.5 15.1 5.4 17.1 
ns 

tPHl 5.8 11 15.7 5.8 17.9 

tPLH 4.5 7.6 10.1 4.5 11.6 
A. B. C.orD AnyQ ns 

tpHl 3.7 7.1 10.3 3.7 11.7 

tpLH 5.1 9.5 13.6 5.1 15.4 
A. B. C. orD MAX/MIN ns 

tpHl 4.7 9.2 13.4 4.7 15.2 

tPlH 
ReO 

5.5 10.3 14.8 5.5 17.2 
A. B. C.orD ns 

tPHl 5.9 10.9 15.5 5.9 18 

tplH 
ReO 

4.4 7.4 9.5 4.4 11 
ClK ns 

tpHl 3.5 6.7 9.5 3.5 10.8 

tplH 3.6 6.7 9.2 3.6 10.4 
CLK AnyQ ns 

tpHl 4.2 7.1 9.4 4.2 10.8 

tpLH 5 8 10.3 5 11.7 
ClK MAX/MIN ns 

tpHL 5.3 8.6 11.,5 5.3 13.1 

tplH 
DIU RCO 

4.4 8.4 11.7 4.4 13.1 
ns 

tpHl 4.2 8.8 11.3 4.2 13 

tpLH 
DIU 

3.2 6.9 
MAXIMIN 

9.6 3.2 11 
ns 

tpHl 3.6 7.2 10.3 3.6 11.6 

tpLH 
CTEN RCO 

3.9 6.4 8.2 3.9 9.2 
ns 

tpHl 2.8 6 8.4 2.8 9.5 

1ExAs "" INSIRUMENTS 
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74ACT11191 
SYNCHRONOUS 4·BIT UP/DOWN BINARY COUNTER 

SCAS1 06A- 03455, FEBRUARY 1990 - REVISED APRIL 1993 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

Timing Input 
(see Note B) 

Data Input 

LOAD CIRCUIT 

___ ....Jt1,SV 

I ~ ~I 
tau III! ~ 

J'"1-'S-V--',\.-t:~; - - :: 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 

VOLTAGE WAVEFORMS 

B. All input pulses are supplied by generators having the following characteristics: PRR,. 10 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT11194 
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER 

• Inputs Are TTL·Voltage Compatible 
• Parallel·tOoSerlal, Serlal·to·Paraliel 

Conversions 

• Left or Right Shifts 
• Parallel Synchronous Loading 
• Direct Overriding Clear 
• Temporary Data latching Capability 
• Center-Pin Vee and GND Configurations 

Minimize Hlgh·Speed Switching Noise 

• EPIC'" (Enhanced·Performance Implanted 
CMOS) 1-l1m Process 

• SOO-mA Typical Latch-Up Immunity 
at 125°C 

• Package Options Include Plastic 
Smail-Outline Packages and Standard 
Plastic 300·mll DIPs 

description 

NOVEMBER 1989- REVISED APRIL 1993 

ow OR N PACKAGE 
(TOPV1EW) 

SA SEA 1 

GNO 
GNO 
GNO 

Oc 
00 9 

SLSEA 

SO 
Sl 
A 
B 
VCC 

Vcc 
C 
o 
ern 
CLK 

This bidirectional shift register features parallel outputs, right-shift and left-shift serial inputs, 
operating-mode-control inputs, and a direct overriding clear line. The register has four distinct modes of 
operation, namely: 

Parallel (broadside) load 
Shift right (in the direction aA toward aD) 
Shift left (in the direction aD toward aAl 
Inhibit clocking (do nothing). 

Synchronous parallel loading is accomplished by applying the 4 bits of data and taking both mode control inputs, 
SO and Sl ,high. The data are loaded into the associated flip-flops and appear at the outputs after the positive 
transition of the clock input. During loading, serial data flow is inhibited. 

Shift right is accomplished synchronously with the rising edge of the clock pulse when SO is high and Sl is low. 
Serial data for this mode is entered at the shift-right data input. When SO is low and Sl is high, data shifts left 
synchronously and new data is entered at the shift-left serial inputs. Clocking of the flip-flop is inhibited when 
both mode control inputs are low. 

The 74ACTll194 is characterized for operation from - 40°C to 85·C. 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA InlonMtion II current II of publication d .... 
Productt conform to lpeclflcttlonl per the I.rml of TIXlllnstrument, 
&tand,ret wlrnnty. Productkln prOCMting doH not ntetU.,Uy Include 
telling of ,II PIli'll ........ TEXAS ." 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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74ACT11194 
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER 

03391. NOVEMBER 1989- REVISED APRIL 1993 

FUNCTION TABLE 

INPUTS 

MODE SERIAL PARALLEL 
CLA CLK 

S1 SO 

L X X 

H X X 

H H H 

H L H 

H L H 

H H L 

H H L 

H L L 

H = high level (steady state) 
L = low level (steady state) 

X 

L 

t 
t 
t 
t 
t 
X 

LEFT 

X 

X 

X 

X 

X 

H 

L 

X 

X = irrelevant (any input. including transitions) 
t = transition from low to high level 

RIGHT A B C 

X X X X 

X X X X 

X a b c 

H X X X 
L X X X 

X X X X 

X X X X 

X X X X 

a.b.c.d = the level of steady-state input at inputs A. B. C. or O. respectively. 

OUTPUTS 

0 
QA QB QC QO 

X L L L L 

X aAO aBO aCO aDO 
d a b c d 

X H aAn aBn aCn 
X L aAn aBn aCn 
X aBn aCn aOn H 

X aBn aCn aOn L 

X aAO aBO aCO 000 

aAO. aBO. aCO. 000 = the level of aA. aB. aC. or 00. respectively. before the indicated steady-state input conditions were 
established. 
aAn. aBn. aCn. aOn = the level of aA. aB. aC. or 00 respectively. before the most-recent t transition of the clock. 

timing clear, load, right-shift, inhibit, and clear sequences 

CLK 

Mode { SO 
Control 
Inputs S1 

C'i:R 

Serial { R 
Data 

Inputs L 

A 

Parallel B 

Data 
Inputs C 

0 

QA 

QB 
Outputs 

QC 

QO 

2-454 

: ~ 
~-+~~r-l~--------~r---------~:~~~_ 

Clear Load 

I I 
~------T-~---------J'i ~ 

____ ~~------~r-l~:----------~--
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74ACT11194 
4·BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER 

03391. NOVEMBER 1989 - REVISED APRIL 1993 

logic symbolt 

CLR 

so 
Sl 

CLK 

SRSER 

A 

S 

C 

o 
SLSER 

12 
'" 20 

19 

11 

L 
1 

18 

17 

14 

13 

10 

SRG4 
R 

o} 0 M-
1 3 

C4 

> 1 .... /2+-.., r-
1,40 

3,40 

3,40 

3,40 

3,40 

2,40 

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

logic diagram (positive logic) 

Parallel Inputs 

2 

3 

8 

9 

Os 
Oc 

~ __________________ ~A~ __________________ ~ 

A 
18 

B 
17 

C o 
14 13 

SR SER _1!...-__ -, r+H--+--,1c=.0 SL SER 

CLK ----<J >----.....,I__---+---+t---+---~a+_--I__---' 

CLR ---4~---~~-_+---~--~---~--t_--~ 
2 3 8 9 

QC 

~----------------~v~----------------J 
Parallel Outputs 
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74ACT11194 
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER 

03391. NOVEMBER 1989 - REVISED APRIL 1993 

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) ................................................. :t 20 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ............................................ :t 50 mA 
Continuous output current, 10 (Vo = 0 to Vee) .............................................. :t 50 mA 
Continuous currentthrough Vee or GND ........................................•......... :t 100 mA 
Storage temperature range ........................................................ -65°C to 1SOoC 

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 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 

MIN NOM MAX UNIT 

VCC Supply voltage 4.5 5.5 V 

VIH High-level input voltage 2 V 

VIL Low-level input voHage 0.8 V 

VI Input voltage 0 VCC V 

Vo Output voltage 0 Vce V 

IOH High-level output current -24 mA 

IOL Low-level output current 24 mA 

Atll:J.v Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·C 

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

PARAMETER TEST CONDITIONS VCC 
TA-25·C 

MIN MAX UNIT 
MIN TYP MAX 

4.5V 4.4 4.4 
IOH =-50 jIA 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 V 
IOH =-24mA 

5.5V 4.94 4.8 

IOH=-75mAi= 5.5V 3.85 

4.5V 0.1 0.1 
IOL = 50 jIA 

5.5V 0.1 0.1 

VOL 4.5V 0.36 0.44 V 
IOL=24mA 

5.5V 0.36 0.44 

IOL=75mAi= 5.5V 1.65 

II VI = VCC or GND 5.5V ,. 0.1 ,.1 jIA 

ICC VI = VCC or GND. 10=0 5.5V 8 80 jIA 

AICC§ One input at 3.4 V. Other inputs at GND or Vee 5.5V 0.9 1 mA 

Ci VI = VCC or GND 5V 4 pF 

* 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 Vee. 
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74ACT11194 
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER 

03391. NOVEMBER 1989 - REVISED APRIL 1993 

timing requirements over recommended operating free-air temperature range, Vee = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 

TA=2S"C 
MIN 

MIN MAX 

fclock Clock frequency 0 100 0 

ClK high or low 5 5 
tw Pulse duration 

ClRlow 4.5 4.5 

Select 6 6 

tsu Setup time before ClK t Data 4 4 

ClR inactive 1 1 

Select 1.5 1.5 
th Hold time after ClK t 

Data 1 1 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=25"C 

(INPUT) (OUTPUT) MIN TYP MAX 

fmax 100 130 

tplH 2.2 5.8 6.9 
CLK AnyQ 

tpHl 2.6 6.6 7.7 

tplH ClR AnyQ 2.9 7.1 9.1 

operating characteristics, Vee = 5 V, TA = 25°e 

PARAMETER 

Power dissipation capacitance 

TEST CONDITIONS 

Cl= 50 pF. 

TEXAS ~ 
INSlRUMENTS 

POST OFFICE BOX 655303 • DAUAS, TEXAS 75265 

f = 1 MHz 

MIN 

100 

2.2 

2.6 

2.9 

MAX UNIT 

100 MHz 

ns 

ns 

ns 

MAX UNIT 

MHz 

7.7 
ns 

8.8 

10.3 ns 
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74ACT11194 
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER 

03391, NOVEMBER 1989- REVISEOAPRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

From Output 

Under Test T=1 

TIming Input 
(see Note B) 

Data Input 

CL=50pF 
(see NOle A) T . 500 g 

- -- -

LOAD CIRCUIT 

VOLTAGE WAVEFORMS 

NOTES: A CL includes probe and jig capacHance. 

I4-tw~ 

I I 3V 

Input 3 Eov 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 

VOLTAGE WAVEFORMS 

B. All input pulses are supplied by generators having the following characteristics: PRR '" 1 0 MHz, Zo = 50 g, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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54AC11238,74AC11238 
3-L1NE TO 8-LINE DECODERS/DEMULTIPLEXERS 

• Designed Specifically for High-Speed 
Memory Decoders and Data Transmission 
Systems 

• Nonlnvertlng Version of 'AC11138 
• Incorporates 3 Enable Inputs to Simplify 

Cascading and/or Data Reception 

• 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 

• SOO-mA Typical Latch-Up Immunity 
at 12S·C 

• Package Options Include Plastic 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPs 

description 

The 'AC11238 circuit is designed to be 
used in high-performance memory-decoding or 
data-routing applications requiring very short 
propagation delay times. In high-performance 
memory systems, this decoder can be used to 
minimize the effects of system decoding. When 
employed with high-speed memories utilizing a 
fast enable circuit, the delay times of this decoder 

APRIL 1 988 - REVISED APRIL 1 993 

54AC11238 ••• J PACKAGE 
74AC11238 ••• 0 OR N PACKAGE 

(TOP VIEW) 

Yl YO 
Y2 A 

Y3 B 
GND C 

VCC 
Gl 

Y6 G2A 
Y7 9 G2B 

54AC11238 ••• FK PACKAGE 
(TOP VIEW) 

A 
YO 
NC 
Yl 
Y2 

4 3 2 1 201918 G2A 

5 17 G2B 
6 16 NC 
7 15 Y7 

8 14 Y6 
9 10 11 12 13 

NC - No internal connection 

and the enable time of the memory are usually less than the typical access time of the memory. This means that 
the effective system delay introduced by the decoder is negligible. 

The conditions at the binary select inputs and the three enable inputs select one of eight input lines. Two 
active-low and one active-high enable inputs reduce the need for external gates or inverters when expanding. 
A 24-line decoder can be implemented without external inverters and a 32-line decoder requires only one 
inverter. An enable input can be used as a data input for demultiplexing applications. 

The 54AC11238 is characterized for operation overthe full military temperature range of - 55·C to 125·C. The 
74AC11238 is characterized for operation from - 40·C to 85·C. 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA lnIonmatioa it carre ..... 01 publication date. 
Prnclocts conlOl"llllospeclfka ..... pertbe tel'lmoltuas imtrumtnts 
... ndard wammty. Production proceaalDe does IIOt aec:euarlIy 
lnclucle..u.. of .u ........ kn. TEXAS ~ 
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POST OFFICE BOX 655303 • DAUAS. TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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54AC11238,74AC11238 
3-L1NE TO 8-L1NE DECODERS/DEMULTIPLEXERS 

03103, APRIL 1988 - REVISED APRIL 1993 

FUNCTION TABLE 

ENABLE SELECT OUTPUTS INPUTS INPUTS 

01 G2A 02B C 

X H X X 

X X H X 

L X X X 

H L L L 

H L L L 

H L L L 

H L L L 

H L L H 

H L L H 

H L L H 

H L L H 

logic symbols (alternatives)t 

A 

B 

C 

15 

14 

13 

11 

10 

9 

"-

" 

BIN/OCT 
1 0 

2 1 

4 2 

7 
3 

4 

5 
EN 

6 

7 

B 

X 

X 

X 

L 

L 

H 

H 

L 

L 

H 

H 

A VO V1 V2 V3 

X L L L L 
X L L L L 

X L L L L 

L H L L L 

H L H L L 

L L L H L 

H L L L H 

L L L L L 

H L L L L 

L L L L L 

H L L L L 

16 VO A 
15 

1 V1 B 
14 

2 V2 C 
13 

3 V3 
5 V4 
6 V5 01 11 

7 V6 G2A 10 "-

8 V7 02B 
9 "-

tThese symbols are In accordance wHh ANSI/IEEE SId 91·1984 and lEe Publication 617·12. 
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V4 V5 

L L 
L, L 

L L 

L L 

L L 

L L 

L L 

H L 

L H 

L L 

L L 

:} 
DMUX 

oJ!. 
7 

~ 

EN 

V6 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

L 

0 

1 

2 

3 

4 

5 

6 

7 

V7 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

16 
1 

2 

3 

5 

6 

7 

8 

VO 

V1 

V2 

V3 

V4 

V5 

V6 

V7 



logic diagram (positive logic) 

A 15 

B 14 

C 13 

G1 ....:1..:..1_---1 

G2A ....:1..:..0_-a 

Pin numbers shown are for the 0, J, and N packages, 

54AC11238,74AC11238 
3-L1NE TO 8-L1NE DECODERS/DEMULTIPLEXERS 

D3103, APRIL 1988- REVISED APRIL 1993 

YO 

Y1 

Y2 

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 Vto 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 ...................... , ..... , .................. , .. ± 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-maxi mum-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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54AC11238,74AC11238 
3-L1NE TO 8-L1NE DECODERS/DEMULTIPLEXERS 

D3103,APRIL 1988-REVISEDAPRIL 1993 

recommended operating conditions 
54AC11238 74AC11238 

UNIT 
MIN NOM MAX MIN NOM MAX 

Vec Supply voltage 3 5 5.5 3 5 5.5 V 

Vce=3V 2.1 2.1 

VIH High-level input voltage Vec =4.5V 3.15 3.15 V 

VCC = 5.5 V 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 

10H High-level output current Vee =4.5V -24 -24 mA 

Vee =5.5 V -24 -24 

Vee =3V 12 12 

10L Low-level output current Vee =4.5V 24 24 mA 

Vee =5.5V 24 24 

t.t/M Input transition rise or fall rate 0 10 0 10 ns/V 

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 54ACl1238 
PARAMETER TEST CONDITIONS VCC 

TVPt MIN MAX MIN MAX 

3V 2.9 2.9 

10H =-50 flA 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 
10H =-24mA 

5.5V 4.94 4.7 

10H =-50 mAf 5.5V 3.85 

IOH=-75mAt: 5.5V 

3V 0.1 0.1 

10L = 50 flA 4.5V 0.1 0.1 

5.5V 0.1 0.1 

10L= 12mA 3V 0.36 0.5 
VOL 

4.5V 0.36 0.5 
IOL=24 mA 

5.5V 0.36 0.5 

10L= 50 mAt: 5.5V 1.65 

IOL=75mAf 5.5V 

II VI = Vee or GND 5.5V '" 0.1 ± 1 

lee VI = Vee or GND, 10=0 5.5V 4 80 

Ci VI = Vee or GND 5V 3.5 

t All typical values are at Vee = 5 V, TA = 25°e. 
* 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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74AC11238 
UNIT 

MIN MAX 

2.9 

4.4 

5.4 

2.48 
V 

3.8 

4.8 

3.85 

0.1 

0.1 

0.1 

0.44 
V 

0.44 

0.44 

1.65 

'" 1 flA 
40 flA 

pF 



54AC11238, 74AC11238 
3-LlNE TO 8-LlNE DECODERS/DEMULTIPLEXERS 

D3103,APRIL 1988-REVISEDAPRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

FROM TO TA:25'C 54AC11238 74AC11238 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN 

tpLH 1.5 8.5 10.6 1.5 12.7 1.5 
A,B,C AnyY 

tpHL 1.5 9.6 11.9 1.5 14.3 1.5 

tpLH 1.5 8.2 10.3 1.5 12.3 1.5 
Gl AnyY 

tpHL 1.5 9.6 11.7 1.5 14 1.5 

tpLH 
G2A,G2B 

1.5 9.1 11.2 1.5 13.4 1.5 
AnyY 

tpHL 1.5 10.7 12.9 1.5 15.6 1.5 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

MAX 

11.7 

13.3 

11.4 

13 

12.5 

14.5 

FROM TO TA=25·C 54AC11238 74AC11238 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX 

tpLH 1.5 5.4 7.3 1.5 9 
A, B,C AnyY 

tpHL 1.5 6.3 8.6 1.5 10.9 

tpLH 1.5 5.2 6.9 1.5 8.7 
Gl AnyY 

tpHL 1.5 6.5 8,5 1.5 10.6 

tPLH 
G2A,G2B 

1.5 5.6 7.5 1.5 9.6 
AnyY 

tpHL 1.5 7.2 9.3 2.5 11.8 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Power dissipation capacitance CL= 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

Under Test 1-=1 
CL=50pF 

(see Note A) T 500 0 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

Output 

-150% 

I 
tpHL -jji4I---~~ 

1 
---""'\1 

\ 5O%VCC 

VOLTAGE WAVEFORMS 

MIN MAX 

1.5 8.5 

1.5 10.2 

1.5 8.1 

1.5 9.9 

1.5 8.9 

1.5 11 

UNIT 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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54AC11238,74AC11238 
3·LlNE TO 8·LlNE DECODERS/DEMULTIPLEXERS 

03103, APRIL 1988 - REViseD APRIL 1993 

AO 

A1 

A2 

A3 

A4 

TYPICAL APPLICATION DATA 

74AC11238 

BIN/OCT 
15 

1 
14 

2 
13 

4 

VCC 
11 f-;;-
10 "-

9 
EN 

" 

74AC11238 

BIN/OCT 
15 

1 
14 

2 
13 

4 

11 f-;;-
10 "-

EN 
9 

" l 
74AC11238 

BIN/OCT 
15 

1 
14 

2 
13 

4 

11 ---;;-
10 " 

EN 
9 

" 1 -
Pin numbers shown are for the D, J, and N packages. 

Figure 2. 24-Bit Decoding Scheme 
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AO 

A1 

A2 

VCC 

A3 

A4 

Y>~ 

54AC11238, 74AC11238 
3-LlNE TO 8-LlNE DECODERS/DEMULTIPLEXERS 

TYPICAL APPLICATION DATA 
74AC11238 

BIN/OCT 
15 

1 
14 

2 
13 

4 

11 ~ 
10 "-

EN 
9 "-

74AC11238 

BIN/OCT 
15 

1 
14 

2 
13 

4 

11 ~ 
10 " 

EN 
9 

" l 
74AC11238 

BIN/OCT 
15 

1 
14 

2 
13 

4 

11 --;;-
10 " 

9 " 
EN 

l 
74AC11238 

BIN/OCT 
15 

1 
14 

2 
13 

4 
11 ~ 
10 "-

9 " 
EN 

l 

0 

1 

2 

3 

4 

5 

6 

7 

0 

1 

2 

3 

4 

5 

6 

7 

0 

1 

2 

3 

4 

5 

6 

7 

0 

1 

2 

3 

4 

5 

6 

7 

03103, APRIL 1988 - REVISED APRIL 1993 

16 

1 

2 

3 

5 

6 

7 

8 

16 

1 

2 

3 

5 

6 

7 

8 

16 

1 

2 

3 

5 

6 

7 

8 

16 

1 

2 

3 

5 

6 

7 

8 

o 

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 

29 

30 

31 

Pin numbers shown are for the 0, J, and N packages. 

Figure 3. 32·Blt Decoding Scheme 
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74ACT11238 
3-LlNE TO 8-LlNE DECODER/DEMULTIPLEXER 

• Designed Specifically for High-Speed 
Memory Decoders and Data Transmission 
Systems 

• Nonlnvertlng Version of 'ACT11138 

• Incorporates 3 Enable Inputs to Simplify 
Cascading and/or Data Reception . 

• 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-l4m Process 

• 500-mA Typical Latch-Up Immunity 
at 125·C 

• Package Options Include Plastic 
Smail-Outline Packages and Standard 
Plastic 300-mll DIPs 

description 

NOVEMBER 1988 - REVISED APRIL 1993 

o OR N PACKAGE 
(TOP VIEW) 

Y1 YO 
Y2 A 

B 
C 

Y4 Vee 
Y5 G1 
Y6 G2A 
Y7 G2B 

The 74ACT11238 circuit is designed to be used in high-performance memory-decoding or data-routing 
applications requiring very short propagation delay times. In high-performance memory systems, this decoder 
can be used to minimize the effects of system decoding. When employed with high-speed memories utilizing 
a fast enable circuit, the delay times of this decoder and the enable time of the memory are usually less than 
the typical access time of the memory. This means that the effective system delay introduced by the decoder 
is negligible. 

The conditions at the binary select inputs and the three enable inputs select one of eight input lines. Two 
active-low and one active-high enable inputs reduce the need for external gates or inverters when expanding. 
A 24-line decoder can be implemented without external inverters and a 32-line decoder requires only one 
inverter. An enable input can be used as a data input for demultiplexing applications. 

The 74ACT11238 is characterized for operation from - 40·C to 85·C. 

FUNCTION TABLE 

ENABLE SELECT 
OUTPUTS 

INPUTS INPUTS 

G1 G2A G2B C B A YO Y1 Y2 Y3 

X H X X X X L L L L 

X X H X X X L L L L 

L X X X X X L L L L 

H L L L L L H L L L 

H L L L L H L H L L 

H L L L H L L L H L 

H L L L H H L L L H 

H L L H L L L L L L 

H L L H L H L L L L 

H L L H H L L L L L 

H L L H H H L L L L 

EPIC is a trademark of Texas Instruments Incorporated. 

=~~~:o:!: .~C;:: .... ~::::. :~::::m~~ 
llandant wa"'nII< Prod .... 1on _inti _ nat_lllliIy lne_ 
... tlng or .11 ,.raflMttrl. TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Y4 Y5 Y6 Y7 

L L L L 

L L L L 

L L L L 

L L L L 

L L L L 

L L L L 

L L L L 

H L L L 

L H L L 

L L H L 

L L L H 

Copyright © 1993, Texas Instruments Incorporated 
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74ACT11238 
3-LlNE TO 8-LlNE DECODER/DEMULTIPLEXER 

03185. NOVEMBER 1988 - REVISED APRIL 1993 

logic symbols (alternatives)t 

A 

B 

C 

G1 

G2A 

G2B 

15 

14 

13 

11 

10 ,.., 
9 ,.., 

BIN/OCT 
1 0 

2 1 

4 2 

3 
---;:- 4 

5 
EN 

6 

7 

16 YO 
1 Y1 
2. Y2 
3 V3 
5 V4 
6· Yli 
7 V6 
8 Y7 

A 
15 

B 
14 

C 
13 

G1 11 

G2A 10 ... 
G2B 

9 ,.., 

t These symbols are in accordance wRh ANSI/IEEE Sid 91-1984 and lEe Publication 617-12. 

logic diagram (positive logic) 

A 15 

B 14 

C 13 

G1 ...:,11':"---1 

G2A _10_-Cl 

G2B _9_-0 

TEXAS ." 
INSIRUMENTS 
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74ACT11238 
3-L1NE TO 8-L1NE DECODER/DEMULTIPLEXER 

03185, NOVEMBER 1988 - REVISED APRIL 1993 

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 ................................................. ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ............................................ ±50 mA 
Continuous output current, 10 (Vo = 0 to Vecl .............................................. ± 50 rnA 
Continuous currentthrough Vee or GND .................................................. ±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 
functJonal operation of the device at these or any other conditions beyond those Indicated under ·recommended operating condnions· Is not 
implied. Exposure to absolute-maxlmum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The Input and output vonage ratings may be exceeded If the Input and output current ratings are observed. 

recommended operating conditions 
NOM NOM 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 

Vo Output voltage 0 VCC V 

IOH High-level output current -24 mA 

IOl Low-level output current 24 mA 

at/av Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·C 

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

PARAMETER TEST CONDITIONS VCC 
TA=2S·C 

MIN MAX UNIT 
MIN TYP MAX _. 

4.5V 4.4 4.4 
IOH = - 50 j.IA 

5.5V S.4 5.4 

VOH 4.5V 3.94 3.8 V 
IOH=-24mA 

5.5V 4.94 4.8 

IOH=-75mA* 5.5V 3.85 

4.5V 0.1 0.1 
10l = 50 j.iA 

5.5V 0.1 0.1 

VOL 4.5V 0.36 0.44 V 
IOl=24mA 

5.5V 0.36 0.44 

IOl=7SmA* 5.5V 1.65 

II VI = VCC or GND 5.5V 000.1 000.1 j.IA 

ICC VI = VCC or GND, 10=0 5.5V 4 40 mA 

aICC§ VI = VCC or GND 5.5V 0.9 1 mA 

CI VI = VCC or GND 5V 3.5 pF 

* 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 Vec. 

ThxAs ~ 
INSIRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 2-269 



74ACT11238 
3·L1NE TO 8·L1NE DECODER/DEMULTIPLEXER 

03185, NOVEMBER 1988- REVISEOAPRIL 1993 

switching characteristics, Vee = 5 V ± 0.5 V (see Figure 1) 

PARAMETER 
FROM TO TA=2SoC 

(INPUT) (OUTPUT) MIN TYP MAX 

tPLH 1.5 5 8.6 
A, BorC y 

tpHL 1.5 5.7 9.7 

tpLH 1.5 6 8.4 
Gl y 

tpHL 1.5 6.9 10.2 

tpLH 1.5 5.9 9 
G2A, G2B y 

tpHL 1.5 7.8 10.7 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacHance per gate f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

Fr~~d~~~~ 
CL=50pF 

(see Nota A) T 500 0 ' 

- -- -

LOAD CIRCUIT 

NOTES: A. CL Includes probe and jig capacitance. 

Input 
(see Note B) 

Output 

J,1.SV 

I 
tpHL i4 ~ 

I 
--------~~5O%VCC 

VOLTAGE WAVEFORMS 

MIN MAX UNIT 

1.5 9.6 
ns 

1.5 10.8 

1.5 9.4 
ns 

1.5 11.4 

1.5 10.1 
ns 

1.5 12.1 

B. Input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transijion per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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A1 
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A4 

74ACT1123S 
3-LlNE TOS-LiNE DECODER/DEMULTIPLEXER 

03185. NOVEMBER 1988- REVISEOAPRIL 1993 

TYPICAL APPLICATION DATA 

74ACT11238 

BIN/OCT 
15 

1 
14 

2 

13 
4 

VCC 
11 ---;;-
10 "-

EN 
9 "-

74ACT11238 

BIN/OCT 
15 

1 
14 

2 
13 

4 

11 ---;;-
10 "-

EN 
9 "-

l -
74ACT11238 

BIN/OCT 
15 

1 
14 

2 

13 
4 

11 ~ 
10 "-

9 
EN 

"-

f 
Figure 2. 24·81t Decoding Scheme 
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74ACT1123S 
3·LlNE TO S·LlNE DECODER/DEMULTIPLEXER 

03185. NOVEMBER 1988- REVISED APRIL 1993 

AO 

A1 

A2 

VCC 

A3 

A4 

4> 

TYPICAL APPLICATION DATA 
74ACT11238 

BIN/OCT 
15 

1 
14 

2 
13 

4 

11 "-;;-
10 "-

EN 
9 "-

74ACT11238 

BIN/OCT 
15 

1 
14 

2 
13 

4 

11 r-;;-
10 "-

9 EN 
"-

~ 
74ACT11238 

BIN/OCT 
15 

1 
14 

2 
13 

4 

11 -.-
10 '" 

9 '" 
EN 

l 
74ACT11238 

BIN/OCT 
15 

1 
14 

2 
13 

4 

11 r-;;-
10 "-

9 
EN 

"-

l-
Figure 3. 32·Blt Decoding Scheme 
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• 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 

• SOO-mA Typical Latch-Up Immunity 
at 12S·C 

• Package Options Include Plastic Small
Outline Packages, Plastic Shrink 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPs 

description 

These octal buffers/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 transmit
ters. These devices provide inverting outputs and 
symmetrical G (active-low output contrOl) inputs. 
These devices feature high fan-out and improved 
fan-in. 

The 54AC11240 is characterized for operation 
over the full military temperature range of - 55°C 
to 125·C. The 74AC11240 is characterized for 
operation from - 40·C to 85·C. 

logic symbolt 

24 
" EN 

54AC11240, 74AC11240 
OCTAL BUFFERS/LINE DRIVERS 

WITH 3-STATE OUTPUTS 
MAY 1987 - REVISED APRIL 1993 

54ACl1240 ••• JT PACKAGE 
74ACl1240 ••• DB, ow OR NT PACKAGE 

(TOP VIEW) 

1Y1 fG 
1A1 

1A2 

1Y4 1A3 

GND 1A4 

GND vcc 
GND Vcc 

2A1 

2A2 

2Y2 2A3 

2Y3 2A4 

2Y4 2<3 

54AC11240 ••• FK PACKAGE 

(TOP VIEW) 

C') v 0 o~ ~ 
~~:$'~:$'~ 

4 3 2 1 28 2726 
1A2 5 25 2A3 

6 24 2A4 
7 23 2<3 

NC 8 22 NC 
1Y1 9 21 2Y4 
1Y2 10 20 2Y3 
1Y3 11 19 2Y2 

12 13 14 15 16 17 18 

23 
l1' ~ 1 NC - No internal connection 

1A1 

1A2 

1A3 

1A4 

2G 

2A1 

2A2 

2A3 

2A4 

22 

21 

20 

13 

17 

16 

15 

14 

1 

I'-. EN 
l1' 

'" 2 

3 

4 

~ 9 

'" 10 

11 

12 

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2V2 

2V3 

2V4 

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

Pin numbers shown are for the OW, JT, and NT packages. 

EPIC is a trademark of Texas Instruments Incorporated. 

~~~~:o:1: .~or:c::. ~~~:::. = r:::~~~~~m~~~ 
standard warranty. Production processing doe. nol necllurlly Include 
_tmg of.1I pirametl,., TEXAS ~ 

INSTRUMENTS 
POST OFFICE 80X 655303 • DALLAS, TEXAS 75265 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

G A V 

L H L 

L L H 

H X Z 

Copyright © 1993, Texas Instruments Incorporated 
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54AC11240, 74AC11240 
OCTAL BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 
03409, MAY 1987 - REVISED APRIL 1993 

logic diagram (positive logic) 

lG 2G 

lAl 1Yl 2Al 
9 2Yl 

lA2 
2 

1Y2 10 
2A2 2Y2 

3 
1Y3 11 

lA3 2A3 2Y3 

4 
1Y4 12 

lA4 2A4 2Y4 

Pin numbers shown are for the OW, JT, and NT'packages. 

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

Supply voltage range, Vee ................................................... , .. ,... -0.5 V to 6 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> Ved ............................................ ±50 mA 
Continuous output current, 10 (Va = 0 toVed .............................................. ±50 mA 
Continuous currentthrough Vee or GND .................................................. ±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 cond~ions" 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 

Vce 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/AY I nput transition rise or fall rate 

TA Operating free-air temperature 
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54AC11240 

MIN 

3 

Vee = 3V 2.1 

Vee = 4.5 V 3.15 

Vee = 5.5 V 3.85 

vee = 3V 

Vee = 4.5 V 

Vee = 5.5V 

0 

0 

Vee = 3V 

Vee = 4.5 V 

Vee = 5.5 V 

vee = 3V 

Vee =4.5 V 

Vee = 5.5 V 

G 0 

Data 0 

-55 
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74AC11240 

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 

5 0 

10 0 

125 -40 

UNIT 
MAX 

5.5 V 

V 

0.9 

1.35 V 

1.65 

Vee V 

Vee V 

-4 

-24 rnA 

-24 

12 

24 rnA 

24 

5 
ns/V 

10 

85 "e 



54AC11240, 74AC11240 
OCTAL BUFFERS/LINE DRIVERS 

WITH 3-STATE OUTPUTS 
03409, MAY 1987 - REVISED APRIL 1993 

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

TA = 25°C 54AC11240 74AC11240 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX MIN MAX 

3V 2.9 2.9 2.9 

10H =-50~ 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 

10H =-75 mAt 5.5V 3.85 

3V 0.1 0.1 0.1 

10L = 50 IJA 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 

4.5V 0.36 0.5 0.44 
10L = 24 rnA 

5.5V 0.36 0.5 0.44 

10L= 50 mAt 5.5V 1.65 

10L = 75 mAt 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 

ej VI = Vee or GND 5V 4 

eO Vo = 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 Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
A 

tpHL 

tpZH 
G 

tPZL 

tpHZ 
G 

tpLZ 

TO TA = 25°C 
(OUTPUT) MIN TYP 

1.5 7.6 
Y 

1.5 6.3 

1.5 8.2 
Y 

1.5 7.6 

1.5 5.5 y 
1.5 6.7 

TEXAS ~ 
INSTRUMENTS 

MAX 

10.5 

8.6 

11.6 

10.8 

7.5 

9.4 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75266 

54AC11240 74AC11240 

MIN MAX MIN MAX 

1.5 12.8 1.5 11.7 

1.5 10.2 1.5 9.5 

1.5 13.4 1.5 12.7 

1.5 13 1.5 12 

1.5 8.1 1.5 7.8 

1.5 10 1.5 9.8 

UNIT 

V 

V 

~ 

~ 

~ 
pF 

pF 

UNIT 

ns 

ns 

ns 
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54AC11240, 74AC11240 
OCTAL BUFFERS/LINE DRIVERS 
WITH 3·STATE OUTPUTS 
03409, MAY 1987 -REVISEOAPRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

FROM TO TA = 25°C 54ACl1240 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX 

tpLH 1.5 5.4 7.5 1.5 9 
A Y 

IpHL 1.5 4.6 6.6 1.5 7.8 

IPZH 1.5 5.7 8.2 1.5 9.9 
G y 

tpZL 1.5 5.3 7.7 1.5 9.4 

tpHZ 
G 

1.5 4.7 6.3 1.5 6.9 
Y 

tpLZ 1.5 5.2 7.3 1.5 8 

operating characteristics, Vee = 5 V. TA = 25°C 
PARAMETER TEST CONDITIONS 

I Outputs enabled 
Cpd Power dissipation capacitance per buffer I Outputs disabled 

CL= 50 pF, f= 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

Sl SOOO 
From Output - ...... >---... --'lA/Ir----/ 

Under Test 

CL=50pF T 
(see Note A) 

sooo 

LOAD CIRCUIT 

o 2xVee TEST 

o Open tpLH/tPHL 

rD 

tpLZ/tPZL 
tpHZ/tPZH 

-=-

74ACl1240 

MIN MAX 

1.5 8.4 

1.5 7.2 

1.5 9.2 

1.5 8.7 

1.5 6.6 

1.5 7.7 

TYP 

39 

12 

Sl 

Open 

2xVec 
GND 

UNIT 

ns 

ns 

ns 

UNIT 

pF 

Vec ----ty 50~ _ _ _ _ 0 V 

(see N~::;~ -J 50% \. 50~ - - - - ::e 

tpHL '4 .' I .1 
I I 1414,..---1 .. 01-, - tpLH 

----.., i y::::1 VOH 
Output \ 50% Vee T 50% Vee 

. --- VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

Output ---t-", 
Waveform 1 

Sl at2xVee 
(see Note C) 

I 
I 
I 

tpZH ....., 
Output 

Waveform 2 
Sl at GND 

(see Note C) ---...I 
VOLTAGE WAVEFORMS 

"'Vee 

VOL 

... OV 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 

2-276 

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. 

Figure 1. Load Circuit and Voltage Waveforms 
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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 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-l1m Process 

• SOO-mA Typical Latch-Up Immunity 
at 125·C 

• Package Options Include Plastic Small
Outline Packages, Plastic Shrink 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPs 

description 

These octal buffers or 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. These devices provide inverting 
outputs and symmetrical G (active-low output 
control) inputs. These devices feature high 
fan-out and improved fan-in. 

The 54ACT11240 is char3cterized for operation 
over the full military temperature range of - 55·C 
to 125·C. The 74ACT11240 is characterized for 
operation from - 40·C to 85·C. 

FUNCTION TABLE 
(each buffer) 

INPUTS OUTPUT 

G A Y 

L H L 

L L H 

H X Z 

EPIC is a trademark of Texas Instruments Incorporated. 

54ACT11240, 74ACT11240 
OCTAL BUFFERS/LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCAS210- MAY 1987 - REVISED APRil 1993 

54ACT11240 ••• JT PACKAGE 
74ACT11240 ••• DB, ow OR NT PACKAGE 

(TOP VIEW) 

1Y1 1G 
1Y2 1A1 
1Y3 1A2 
1Y4 1A3 

GND 1A4 
GND VCC 
GND VCC 
GND 2A1 
2Y1 2A2 
2Y2 2A3 
2Y3 2A4 
2Y4 2G 

54ACT11240 .•• FK PACKAGE 

(TOP VIEW) 

C') v 0 o~ ~ 
~~$'~$'~ 

1A2 
4 3 2 1 28 2726 

5 25 2A3 
1A1 6 24 2A4 
1G 7 23 2G 
NC 8 22 NC 

1Y1 9 21 2Y4 
1Y2 10 20 2Y3 
1Y3 11 19 2Y2 

121314 15161718 

NC - No internal connection 

PRODUCTION DATA Information It current II or publication dal •. 
Products conform to specifications per the tenns of Tex •• Instrument. 
It.ndard warranty. Production processing does not neceUirily Includ. 
t .. Ung cf .11 pal'lm ....... TEXAS ." 

INSTRUMENTS 

Copyright © 1993. Texas Instruments Incorporated 
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54ACT11240, 74ACT11240 
OCTAL BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 
SCAS21 0 - 03410, MAY 1987 - REVISED APRIL 1993 

. logic symbol t logic diagram (positive logic) 

24 
" EN ~ 1G 1G 

23 " 1A1 "V 1Y1 
1Y1 22 2 1A1 

1A2 1Y2 
21 , 3 

1A3 1Y3 1A2 
2 1Y2 20 4 

1A4 1Y4 
3 

1Y3 
13 1A3 

2G " EN ~ 17 " 4 
1Y4 9 1A4 

2A1 "V 2Y1 
16 10 

2A2 2Y2 
15 11 2G 

2A3 2Y3 
14 12 

2A4 2Y4 2A1 
9 2Y1 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
10 

and lEe Publication 617-12. 2A2 2Y2 
Pili numbers shown are for the OW, JT, and NT packages, 

11 
2A3 2Y3 

12 
2A4 2Y4 

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

Supply voltage range, Vee ........................... , .............................. -0.5 V to 6 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 .................................................. ± 200 mA 
Storage temperature range ........................................................ -65°C to 150°C 

:j: Stresses beyond those listed under 'absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at t~ese 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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54ACT11240, 74ACT11240 
OCTAL BUFFERS/LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCAS21 0 - 03410, MAY 1987 - REVISED APRIL 1993 

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

TA=25°C 54ACT11240 74ACT11240 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX MIN MAX 

4,5V 4.4 4.4 4,4 
10H = -50!1A 

5.5V 5.4 5.4 5.4 

4.5V 3.94 3.7 3.8 
VOH 10H =-24mA 

5.5V 4.94 4.7 4.8 

IOH=-50mAt 5.5V 3.85 

10H =-75 mAt 5.5V 3.85 

4.5V 0.1 0.1 0.1 
10l = 50!1A 

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 

10Z Vo = VCC or GND 5.5V ",0.5 ",10 ",5 

II VI = VCC or GND 5.5V '" 0.1 '" 1 ",1 

ICC VI = VCC or GND, 10=0 5.SV 8 160 80 

AICC* 
One input at 3.4 V, 

5.SV 0.9 1 1 
Other inputs at GND or VCC 

Ci VI = VCC or GND 5V 4 

Co VI = VCC or GND SV 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 than 0 V or VCC. 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) 

FROM TO TA=25°C 54ACT11240 74ACT11240 
PARAMETER 

(INPU1) (OUTPU1) MIN TYP MAX MIN MAX 

tplH 1.5 6.5 9.9 1.5 11.1 
A Y 

tpHl 1.5 6 8 1.S 9.2 

tpZH 1.S 7.5 11.7 1.S 13.1 
G y 

tpZl l.S 7.3 11.5 1.5 12.8 

tpHZ 
G 

1.5 7.3 9.4 1.5 10.3 
Y 

tpLZ l.S 7.9 10.3 1.5 11.2 

operating characteristics, Vee = 5 V, TA = 25°e 
PARAMETER 

Cpd Power disSipation capacitance per buffer 

TEST CONDITIONS 

I Outputs enabled 

I Outputs disabled 
Cl = 50 pF, 

TEXAS ~ 
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f = 1 MHz 

MIN MAX 

1.5 10.6 

1.5 8.7 

1.5 12.S 

1.5 12.3 

1.5 10 

1.5 10.8 

TYP 

47 

13 

UNIT 

V 

V 

!1A 

!1A 

!1A 

rnA 

pF 

pF 

UNIT 

ns 

ns 

ns 

UNIT 

pF 
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54ACT11240, 74ACT11240 
OCTAL BUFFERS/lINE DRIVERS 
WITH 3-STATE OUTPUTS 
SCAS210 - 03410, MAY 1987 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

o 2xVCC 
TEST Sl 

5000 
From Output -~I---""'--'V'I/Ir--_./ 

Sl o Open tpLWtPHL Open 

Under Test 

CL=SOpF T 
(see Note A) 

SOOO 

LOAD CIRCUIT 

r' 
-=-

(see Nc!t~m ---.J' 1.5 V 
~-;5~---

3V 

OV 
I ~ I I 

tpHL 14 I 
I0Il ~ tpLH 

I I 

\5O%VCC 
FVOH 

Output 5O%VCC 
- VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capackance. 

tPL.ZftPZL 2xVCC 
tpHz/tPZH GND 

Output 

Control \15V t l .5V 
(low-level • 

enabling) tpZL -.: 14- 1 1- - - - -

Output 1 1 tpLZ --.I j4-
Waveform 1 1 V% VCC: F-v£.c-Sl at2xVcC 1 
(see Note C) 1 

1 I tpHZ~ j4"" 
tpzH -+j !4- 1 Output )t 50"10 VCC ~i"vcc-Waveform 2 

Sl stGND 
(see Note C) 

VOLTAGE WAVEFORMS 

3V 

OV 

-VCC 

VOL 

VOH 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR '" 1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
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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. 

Figure 1. Load Circuit and Voltage Waveforms 
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• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• 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 12S·C 

• Package Options Include Plastic Small
Outline Packages, Plastic Shrink 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPs 

description 

This octal buffer or line driver is designed 
specifically to improve both the performance 
and density of three-state memory address 
drivers, clock drivers, and bus-oriented rec::eivers 
and transmitters. Taken together with the 
AC11240 and AC11244, these devices provide 
the choice of selected combinations of inverting 
and noninverting outputs, symmetrical IT (active
low output control) inputs, and complementary 
G and IT inputs. This device features a high 
fan-out. 

The 54AC11241 is characterized for operation 
over the full military temperature range of - 55·C 
to 125·C. The 74AC11241 is characterized for 
operation from - 40·C to 85·C. 

FUNCTION TABLE 

OUTPUT DATA 
OUTPUT OUTPUT 

CONTROL INPUT CONTROL 
1G 1A 

1Y 
2G 

H X Z L 

L L L H 

L H H H 

EPIC is a trademark of Texas Instruments Incorporated. 

54AC11241, 74AC11241 
OCTAL BUFFERS/LINE DRIVERS 

WITH 3-STATE OUTPUTS 
JULY 1987 - REVISED APRIL 1993 

54AC11241 •.. JT PACKAGE 
74AC11241 ... DB, ow OR NT PACKAGE 

(TOP VIEW) 

fG 
1A1 

1A2 

1A3 

1A4 

VCC 
GND VCC 
GND 2A1 
2Y1 2A2 
2Y2 2A3 
2Y3 2A4 
2Y4 2G 

54AC11241 ..• FK PACKAGE 

1A2 

1A1 

NC 

lY1 

1Y2 

1Y3 

(TOP VIEW) 

C?~O o~~ 
~~:$'~:$'~ 

4 3 2 1 28 2726 
5 

6 

7 

8 

9 

10 

11 
12131415161718 

..,.ooooo~ 
>-ZZZZZ?\j 
~. (!) (!) (!) (!) 

NC - No internal connection 

DATA 
OUTPUT 

INPUT 
2A 

2Y 

X Z 

L L 

H H 

25 

24 

23 

22 

21 

20 

19 

2A3 

2A4 

2G 

NC 

2Y4 

2Y3 

2Y2 

PRODUCTION DATA Informalton It curr.nt u d pubUcatlon d .... 
Products conform to .peclflc.tloAl per the t.rm. 01 Tex •• Instrum,nt, 
ttandlrd W'ITI~ ProdllCllon proI*Ilng does nat nectuartly Include 
ttlting or all paramtt .... TEXAS ~ 

INSTRUMENTS 

Copyright © 1993. Texas Instruments Incorporated 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 2-281 



54AC11241, 74AC11241 
OCTAL BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 
02957, JULY 1987 - REVISED APRIL 1993 

logic symbolt 

1A1 

1A2 

1A3 

1A4 

2G 

2A1 

2A2 

2A3 

2A4 

24 

23 

22 

21 

20 

13 

17 

16 

15 

14 

" EN '"1' 
t> 

~N 

t> 

,J 
"'l 

~ 
"'l 

1 

2 

3 

4 

9 

10 

11 

12 

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

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

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

logic diagram (positive logic) 

fG 

1A1 1Y1 

1A2 2 1Y2 

1A3 
3 

1Y3 

1A4 4 
1Y4 

2G 

2A1 9 2Y1 

2A2 10 2Y2 

2A3 
11 

2Y3 

2A4 
12 

2Y4 

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 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 ................................................... ± 200 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 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 vo~age ratings may be exceeded if the input and output current ratings are observed. 
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recommended operating conditions 

54AC11241,74AC11241 
OCTAL BUFFERS/LINE DRIVERS 

WITH 3·STATE OUTPUTS 
02957, JULY 1987 - REVISEOAPRIL 1993 

54ACl1241 74ACl1241 
UNIT 

MIN NOM MAX MIN NOM MAX 

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 9.9 

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 

10H High-level output current Vee =4.5V -24 -24 mA 

Vee =5.5V -24 -24 

Vee =3V 12 12 

10l low-level output current Vee = 4.5V 24 24 mA 

Vee = 5.5V 24 24 

Data 0 10 0 10 
AtltlN Input transition rise or fall rate 

G 0 5 0 5 
ns/V 

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 54Ael1241 74ACl1241 
PARAMETER TEST CONDITIONS VCC UNIT 

MIN TYP MAX MIN MAX MIN MAX 

3V 2.9 2.9 2.9 

10H =-50 I4A 4.5V 4.4 4.7 4.4 

5.5V 5.4 5.4 5.4 

IOH=-4mA 3V 2.58 2.4 2.48 
VOH V 

4.5V 3.94 3.7 3.8 
10H =-24mA 

5.5V 4.94 4.7 4.8 

10H =-50mAt 5.5V 3.85 

10H =-75mAt 5.5V 3.85 

3V 0.1 0.1 0.1 

10l = 50 I4A 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 
IOL=24mA 

5.5V 0.36 0.5 0.44 

IOl=50 mAt 5.5V 1.65 

10l = 75 mAt 5.5V 1.65 

10Z Vo = Vee or GND 5.5V ",0.5 '" 10 ",5 I4A 
II VI = Vee or GND 5.5V ",0.1 ",1 ",1 I4A 
lee VI =Vee or GND, 10 = 0 5.5V 8 160 80 I4A 
ei VI = Vee or GND 5V 4 pF 

eo Vo = Vee or GND 5V 10 pF 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

1ExAs ~ 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 2-283 



54AC11241, 74AC11241 
OCTAL BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 
02957, JULY 1987 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

FROM TO TA = 25°C 54AC11241 74AC11241 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN 

tpLH 1.5 7 10 1.5 12.2 1.5 
A y 

tpHL 1.5 6.2 8.4 1.5 10.2 1.5 

tpZH 1.5 7.8 11.4 1.5 13.8 1.5 
GorG y 

tpZL 1.5 7.7 10.6 1.5 12.6 1.5 

tpHZ 
GorG 

1.5 5.8 7.6 1.5 8.2 1.5 
Y 

tpLZ 1.5 7.1 9.3 1.5 10.3 1.5 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

MAX 

11.4 

9.2 

12.9 

11.7 

7.9 

9.9 

FROM TO TA = 25°C 54AC11241 74AC11241 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tpLH 1.5 4.9 7.1 1.5 8.5 1.5 8 
A Y 

tpHL 1.5 4.5 6.3 1.5 7.2 1.5 6.8 

tpZH 1.5 5.4 8 1.5 9.7 1.5 9 
GorG y 

tpZL 1.5 5.3 7.6 1.5 9 1.5 8.4 

tpHZ 1.5 4.9 6.6 1.5 7.2 1.5 6.9 
GorG y 

tpLZ 1.5 5.6 7.5 1.5 8.3 1.5 8 

operating characteristics, Vee = 5 V, TA = 25°e 
PARAMETER TEST CONDITIONS TYP 

I Outputs enabled 26 
Cpd Power dissipation capacitance per buffer I Outputs disabled 

CL = 50 pF, f = 1 MHz 
10 

TEXAS ." 
INSfRUMENIS 
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54AC11241,74AC11241 
OCTAL BUFFERS/LINE DRIVERS 

WITH 3-STATE OUTPUTS 
02957, JULY 1987 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

51 5000 
From Output --.f---.... --J\J\IIr----/ 

Under Test 

CL=5OpF T 
(see Note A) 

5000 

LOAD CIRCUIT 

o 2xVCC TEST 

o Open tpLHltpHL 

rD 

tpLZ!tPZL 
tPHz!tPZH 

-=-

51 

Open 

2xVCC 
GND 

'------ty 50~ ___ _ 

(see N~:~ J. 50% \ 5O~ - - --

I I I 
tpLH ~ .: ~~ tPHL 

Ir----.....,~rl --VOH 
Output 150% VCC 50% VCC 

____ -J VOL 

VCC 

OV 

VOLTAGE WAVEFORMS 

NOTES: A, CL includes probe and jig capac~ance. 

Output ---t-'"\ 
Waveform 1 

51 st2 x VCC 
(see Note C) 

I 
I 
I 

tpZH --+i 
Output 

Waveform 2 
51 atGND 

(see Note C) ___ ....J 

VOLTAGE WAVEFORMS 

VCC 

OV 

.. VCC 

VOL 

.. OV 

B. All input pulses are supplied by generators having the following characteristics: PRR", 1 a MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS ~ 
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• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• 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-"m Process 

• 50o-mA Typical Latch-Up Immunity at 125°C 
• Package Options Include Plastic Small

Outline Packages, Plastic Shrink 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPs 

description 

These octal buffers or 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 ACT11240 
and ACT11244, these devices provide the choice 
of selected combinations of inverting and 
non inverting outputs, symmetrical G (active-low 
output control) inputs, and complementary G and 
G inputs. These devices feature high fan-out. 

The 54ACT11241 is characterized for operation 
over the full military temperature range of - 55°C 
to 125·C. The 74ACT11241 is characterized for 
operation from - 40·C to 85·C. 

FUNCTION TABLE 

OUTPUT DATA 
OUTPUT 

OUTPUT 
CONTROL INPUT CONTROL 

1G 1A 
1Y 

2G 

H X Z L 

L L L H 

L H H H 

EPIC is a trademark of Texas Instruments Incorporated. 

54ACT11241, 74ACT11241 
OCTAL BUFFERS/LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCAS011B - 02957 JULY 1987 - REVISED APRIL 1993 

64ACT11241 ••. JT PACKAGE 
74ACT11241 •.• DB, OW OR NT PACKAGE 

(TOP VIEW) 

1G 

1A1 

1A2 
1Y4 1A3 

GND 1A4 
GND Vcc 
GND 7 VCC 
GND 2A1 
2Y1 2A2 
2Y2 2A3 
2Y3 2A4 
2Y4 2G 

64ACT11241 .•• FK PACKAGE 

(TOP VIEW) 

(')VC,) C,)~~ 
~~$'~$'~ 

4 3 2 1 28 2726 
5 25 2A3 
6 24 2A4 
7 23 2G 

NC 8 22 NC 

1Y1 9 21 2Y4 

1Y2 10 20 2Y3 

1Y3 11 19 2Y2 
12 1314 15 16 1718 

~ooC,)oo>= 
~aaZaaC\l 

NC - No internal connection 

DATA 
OUTPUT 

INPUT 
2A 

2Y 

X Z 

L L 

H H 

:~~~:!:!: .~or::\!"ns ..,.~~:=,:.: rrx::=:~m~~ 
atandard WIlT_my. Production proctlling does not IItc .... rlly Include 
tttting of all pirllmet.rt. TEXAS ~ 

INSIRUMENTS 

Copyright © 1993, Texas Instruments Incorporated 
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54ACT11241, 74ACT11241 
OCTAL BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 
SCAS011 B - 02957, JULY 1987 - REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 

24 
r-.. EN 1G ~ 1G 

23 Li' 
1A1 t> V 1Y1 

22 2 1A1 1Y1 
1A2 1Y2 

21 3 
1A3 1Y3 

1A2 
2 1Y2 20 4 

1A4 1Y4 
3 

1Y3 
13 

1A3 

~ 2G ~N 
9 

4 
1Y4 17 1A4 

2A1 t> V 2Y1 
16 10 

2A2 2Y2 
15 11 2G 

2A3 2Y3 
14 12 

2A4 2Y4 
2A1 

9 2Y1 

t This symbol is in accordance with ANSI/IEEE SId 91-19B4 
10 

and IEC Publication 617-12. 2A2 2Y2 

11 
2Y3 2A3 

2A4 
12 

2Y4 

Pin numbers shown are for the 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, Va (see Note 1) ........................................ -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ................................. , ... , ........... :I: 20 rnA 
Output clamp current, 10K (VA < 0 or Vo > Vee) ............................................ :1: 50 mA 
Continuous output current, 10 (Va = 0 to Vee) .............. , ............................... :1: 50 rnA 
Continuous current through Vee or GND .................................................. :1: 200 mA 
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 the se 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. 

2-288 
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recommended operating conditions 

VCC Supply vo~age 

VIH High-level input voHage 

VIL Low-level input voltage 

VI Input voHage 

Vo Output voltage 

10H High-level output current 

10L Low-level output current 

t.t/t.v Input transition rise or fall rate 

TA Operating free-air temperature 

54ACT11241 , 74ACT11241 
OCTAL BUFFERS/LINE DRIVERS 

WITH 3·STATE OUTPUTS 
SCAS011 B - 02957, JULY 1987 - REVISED APRIL 1993 

54ACT11241 74ACTl1241 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

O.B O.B V 

0 Vee 0 Vee V 

0 Vee 0 Vee V 

-24 -24 rnA 

24 24 rnA 

0 10 0 10 nslV 

-55 125 -40 85 ·e 

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

TA=25·C 54ACTl1241 74ACT11241 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
10H = -50 IIA 

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=-75 mAt 5.5V 3.85 

4.5V 0.1 0.1 0.1 
10L = 50 IIA 

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=50mAt 5.5V 1.65 

10L= 75 mAt 5.5V 1.65 

10Z Vo = Vee or GND 5.5V ,00.5 ,010 ,05 

II VI = Vee or GND 5.5V ,00.1 ,01 ,01 

lee VI = Vee or GND, 10=0 5.5V 8 160 80 

t.lee* 
One input at 3.4 V, 

5.5V 0.9 1 1 
Other inputs at GND or Vee 

ei VI = Vee or GND 5V 4 

eo Vo = 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.l 0 ms. 
* 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. 

TEXAS ~ 
INSrRUMENTS 
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UNIT 

V 

V 

IIA 
IIA 
IIA 

rnA 

pF 

pF 
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54ACT11241 , 74ACT11241 
OCTAL BUFFERS/LINE DRIVERS 
WITH 3-STATEOUTPUTS 
seAS011 B - 02957. JULY 1987 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
. Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

FROM TO TA=25°C 54ACT11241 74ACT11241 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tpLH 1.S 6.6 9 1.S 10.7 1.S 10 
A Y 

tpHL l.S 6.3 8.S 1.S 9.S l.S 9.1 

tpZH 
GorG 

1.S 7.S 11.3 1.S 13 l.S 12.3 
Y 

tPZL 1.S 7.4 10.S 1.S 11.9 1.S 11.3 

tpHZ 
GorG 

1.S 7.6 10.6 1.S 11.4 l.S 11 
Y 

tpLZ l.S 8.2 11.2 1.S 12 1.S 11.7 

operating characteristics, Vee = 5 V, TA = ~5°C 
PARAMETER TEST CONDITIONS TYP 

I Outputs enabled 27 
Cpd Power dissipation capacitance per buffer I Outputs disabled 

CL = 50 pF. f = 1 MHz 
9 

PARAMETER MEASUREMENT INFORMATION 

0 2 xVCC TEST S1 
S1 5000 

From Output --.--._-"I!I.fIr-----J 
Under Test 

CL=50pF T 
(see Note A) 

5000 

LOAD CIRCUIT 

o Open 

rD 

3V 

tpLHftpHL Open 

tpL,Z!tPZL 2xVCC 

tPHz!tPZH GND 

Output 

i1.5~ ____ Control ~ 
(low-level 1.S V 

enabling) tpZL -...l 14- I I 
Output 

I : tPLZ-.I j4-
Waveform 1 

I 
\50%VCC: ~~..vQC_ I S1 st2xVCC I I 

(SeeN~':~ --t 1.SV \1.;V---- OV 

tPLH 141 ~I L .1 (see Note C) 
I I tpHZ~ ~ 

Output 
tpZH -+j 14- I 

Waveform 2 
15O%VCC 

~%VCC-
S1 atGND 

(see Note C) 

I ,... i tpHL 

I r----~\!:-l_:.= -, -:-- VOH 
Output 150% VCC ~CC ____ ...J VOL 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacRance. 

UNIT 

ns 

UNIT 

pF 

3V 

OV 

... VCC 

VOL 

VOH 

... OV 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz. Zo = SO O. tr = 3 ns. tf = 3 ns. 

2--290 

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. 

Figure 1. Load Circuit and Voltage Waveforms 
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SCAS171 

54AC11244,74AC11244 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
MARCH 1987-REVISEDAPRIL 1993 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Flow-Through Architecture Optimizes 
PCB Layout 

54AC11244 ••• JT PACKAGE 
74AC11244 ••• DB, OW, NT, OR PW PACKAGE 

(TOP VIEW) 

• Center-Pin Vee and GND Pin 
Configurations Minimize High-Speed 
Switching Noise 

• EPIC·M (Enhanced-Performance Implanted 
CMOS) 1-llm Process 

• 500-mA TYpical Latch-Up Immunity 
at 125°C 

• Package Options Include Plastic 
Smail-Outline Packages, Plastic Shrink 
Smail-Outline Packages, Plastic Thin 
Shrink Smail-Outline Packages, Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mll DIPs 

description 

The 'AC11244 is an octal buffer or line driver 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. The device can be 
used as two 4-bit buffers or one 8-bit buffer. This 
device provides true outputs and symmetrical 
active-low output-enable (DE) inputs. 

The 54AC11244 is characterized for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74AC11244 is characterized for 
operation from -40·C to 85°C. 

FUNCTION TABLE 
(each driver) 

INPUTS OUTPUT 

OE A Y 

L H H 

L L L 

H X Z 

EPIC is a trademark of Texas Instruments Incorporated. 

UNlESS OTHERWISE NOlED Ih/o document cont .... PRODIJCnON 
DATA Information currenl I' ~ publication date. Product, confonn to 
specifications ptf tIM terms of Ten, Instrument. standard warranty. 
Production proc ... lng dotI not nec .... rily Indude tealing t:I .. 
Plumete ... 

TEXAS ~ 
INSIRUMENTS 

1A2 
1A1 
WE 
NC 

1Y1 

WE 
1Y2 1A1 
1Y3 1A2 

1Y4 4 1A3 
GND 1A4 
GND Vee 
GND 7 VCC 

2Al 
2A2 

2Y2 2A3 
2Y3 2A4 
2Y4 20E 

54AC11244 ••• FK PACKAGE 
(TOP VIEW) 

5 
6 
7 
8 

9 

~:f:8Q8~~ 
~~>Z>~N 

4 321 282726 
25 
24 
23 
22 
21 

1Y2 10 20 

1Y3 11 19 
121314 15161718 

NC - No internal connection 

Copyright © 1993. Texas Instruments Incorporated 
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54AC11244, 74AC11244 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCASI71-D3465. MARCH 1987-REVISEDAPRIL 1993 

logic symbol:!: 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

24 

23 

22 

21 

8 

13 

17 

16 

15 

14 

'" EN L;' 
20 [> '\l 

I'.. EN 

L;' 
I> '\l 

1 

2 

3 

4 

9 

10 

11 

12 

t This symbol is in accordance with ANSI/I EEE Std 91-1984 
and lEe Publication 617-12. 

Pin numbers shown are for the OW. JT, and NT packages. 

logic diagram (positive logic) 

10E 
24 

1A1 23 
1Y1 1Y1 

1Y2 

1Y3 1A2 22 2 
1Y2 

1Y4 

21 3 
1A3 1Y3 

20 4 
1A4 1Y4 

2Y1 

2Y2 
13 

2Y3 20E 

2Y4 

17 9 
2A1 2Y1 

16 10 
2A2 2Y2 

15 11 
2A3 2Y3 

2A4 14 12 
2Y4 

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, Va (see Note 1) ....................................... -0.5 Vto Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI> Vee) ............................................... :1:20 rnA 
Output clamp current, 10K (VA < 0 or Va> Vee) ........................................... :1:50 rnA 
Continuous output current, 10 (Va = 0 to Vee) ....... ,..................................... :1:50 rnA 
Continuous current through Vee or GND ..... , ........................ ,.................. :1:200 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 conditions beyond those indicated under 'recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

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

1ExAs ~ 
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54AC11244, 74AC11244 
OCTAL BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCAS171-D3465, MARCH 1987-REVISEDAPRIL 1993 

recommended operating conditions (see Note 2) 

54AC11244 

MIN NOM MAX 

Vee Supply voltage 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 §j1.35 

Vee =5.5V 1: 
V, Input voltage 0 4f' 
Vo Output voltage 0 () 

Vee =3V 9 
IOH High-level output current Vee = 4.5 V 1.)4: 

Vee =5.5V 

Vee =3V 

IOL Low-level output current Vee =4.5V 

Vee =5.5V 

lil/AN Input transition rise or fall rate 0 

TA Operating free-air temperature -55 

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

PRODUCT PREVIEW Information concern. product' In the form.ttvt or 
d .. lqn ph... of development Characteristic clIta and other 
apeciflCltlonl art dRign goala. Ttu. Instrumenll rtHNH tht right 10 
chang. or discontinue th ... productl without notlct. TEXAS ~ 

INSIRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

1.65 

Vee 

Vee 

-4 

-24 

-24 

12 

24 

24 

10 

125 

74AC11244 
UNIT 

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 rnA 

-24 

12 

24 rnA 

24 

0 10 ns/V 

-40 85 ·e 
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54AC11244, 74AC11244 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCAS171-D3465, MARCH 1987-REVISEDAPRIL 1993 

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

TA=25"C 54ACll244 74ACl1244 
PARAMETER TEST CONDITIONS vCC 

MIN TYP MAX MIN MAX MIN MAX 

3V 2.9 2.9 2.9 

10H =-50!AA 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.B 
IOL=-24 rnA 5.5V 4.94 4.7 4.B 

10H =-50 mAt 5.5V 3.B5 .J;; 
10H =-75 mAt 5.5V !it 3.B5 

3V 0.1 q,' 0.1 0.1 

10L = 5O!AA 4.5V 0.1 .. CJ 0.1 0.1 

5.5V 0.1 ~ 0.1 0.1 

IOL=12mA 3V 0.36 lo~ 0.5 0.44 
VOL 

4.5V 0.36 0.5 0.44 
IOL=24 rnA 

5.5V 0.36 0.5 0.44 

10L= 50 mAt 5.5V 1.65 

10L= 75 mAt 5.5V 1.65 

II VI = Vce or GND 5.5V ±0.1 ±1 ,.1 

10Z Vo = Vee or GND 5.5V ±0.5 ,.10 ±S 

lee VI = Vee or GND, 10=0 5.SV 8 160 80 

Ci VI = Vec or GND SV 4 

Co Vo = Vee or GND 5V 10 

t Not more than one output should be tested at a time, and the duratJon 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 Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
A 

tPHL 

tPZH 
OE 

tpZL 

tpHZ 
OE 

tpLZ 

PRODUCT PREVIEW Information concern. product' In the formative or 
dealgn ph... of development. Characteristic dati and other 
lpeclfle&tlon. Irt d •• ign gOiIl. Tex •• Instruments reserves thl right 10 
chlnge or dilcontinue the .. product. without notice. 
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TO TA=25°C 
(OUTPUT) MIN TYP 

1.5 7.1 
Y 

1.5 6.3 

1.5 B 
Y 

1.5 7.9 

1.5 5.9 
Y 

1.5 7.2 

TEXAS ~ 
INSTRUMENTS 

MAX 

9.3 

B.6 

10.7 

10.6 

7.9 

9.4 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

54AC11244 74ACl1244 

MIN MAX MIN MAX 

1.5 10.B 1.5 10.2 

1.5 ,(~p.5 1.5 9.5 

1,..p~~.9 1.5 11.B 

q~4V~ 12.9 1.5 11.9 

l.5 8.7 1.5 8.3 

1.5 10.4 1.5 9.9 

UNIT 

V 

V 

!AA 

!AA 

!AA 

pF 

pF 

UNIT 

ns 

ns 

ns 



54AC11244, 74AC11244 
OCTAL BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCAS171-D3465, MARCH 1987-REVISEDAPRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
VCC = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

FROM TO TA=2SoC 54AC11244 74AC11244 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN 

tpLH 1.5 4.9 6.7 1.5 7.7 1.5 
A Y 

1.5 ,e;.l4 tPHL 1.5 4.5 6.4 1.5 

tpZH 1.5 5.4 7.7 _W:~·3 1.5 
OE Y 

tpZL 1.5 5.4 7.6 ~~*~ 9.1 1.5 

tpHZ 
OE 

1.5 5.2 7 t.5 7.6 1.5 
Y 

tpLZ 1.5 5.8 7.8 1.5 8.6 1.5 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

I Outputs enabled 
Cpd Power dissipation capacitance per buffer/driver I Outputs disabled 

CL = 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

5000 S1 
From Output --4f---.... --J\IV'v---./ 

Under Test 

CL=50pF I 
(see Note A) 

5000 

LOAD CIRCUIT 

o 2xVCC 

o Open 

r" 
-=-

TEST S1 

tpL,HItPHL Open 

tpL.Z!tPZL 2xVCC 

tpHz/tPZH GND 

Output 

MAX 

7.3 

6.9 

8.5 

8.5 

7.3 

8.2 

TYP 

27 

9 

Control ~ .It 
(IOWb-ll~ve)1 I 50% Ii _50:: ___ _ 

ena 109 tpZL --+I 14- I 

(see N~:~ ~ 50% ~50~ - ---

tpLH 14 ~ I _I 
I I 14.. tpHL 

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

Output /50% VCC 50% VCC 
________ J VOL 

VCC 

OV 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacnance. 

I I tpu41 !-
Output ---to I '"" I I 1-_--

Waveform 1 I \50% VCCI ~I 
S1 at 2 X VCC 20%_V.£C_ I 1-

(see Note C) I I tpHZ ~ I+-
tpZH --+i 14- I 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

I~----r 

VOLTAGE WAVEFORMS 

UNIT 

ns 

ns 

ns 

UNIT 

pF 

VCC 

OV 

... VCC 

VOL 

VOH 

-OV 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Inputs Are TTL-Voltage Compatible 

• Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin Vee and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC~ (Enhanced-Performance Implanted 
CMOS) 1-l-lm Process 

• SOO-mA Typical Latch-Up Immunity 
at 12SoC 

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

description 

These octal buffers or 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 I ACT11240 
and I ACT11241, these devices provide the choice 
of selected combinations of inverting and 
non inverting outputs, symmetrical G (active-low 
output control) inputs, and complementary G and 
G inputs. 

The 54ACT11244 is characterized for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74ACT11244 is characterized for 
operation from - 40°C to 85°C. 

FUNCTION TABLE 

OUTPUT DATA 
CONTROL INPUT 

1G,2G A 

H X 

L L 

L H 

EPIC is a trademark of Texas Instruments Incorporated. 

54ACT11244,74ACT11244 
OCTAL BUFFERS/LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCASOO6B- AUGUST 1987 - REVISED APRIL 1993 

54ACT11244 ••• JT PACKAGE 
74ACT11244 •.• DB, ow, NT, OR PW PACKAGE 

(TOP VIEW) 

1<3 
1A1 
1A2 
1A3 
1A4 
VCC 

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

54ACT11244 •.• FK PACKAGE 

(TOP VIEW) 

C') ~ Q Q~ ~ 
~~$'~$'~ 

1A2 
4 321 28 27 26 

5 25 2A3 
1A1 6 24 2A4 
1<3 7 23 2<3 
NC 8 22 NC 

1Y1 9 21 2Y4 
1Y2 10 20 2Y3 
1Y3 11 19 2Y2 

121314 15 16 1718 

;!OOQOO:;: 
~aaZaaC\l 

NC - No internal connection 

OUTPUT 
Y 

Z 

L 

H 

~~~~~~o:r: .1~O:~t\':'nI"pe~'::=':: rrx!!~::m~:' 
mndard warranty. Production prote .. ln; don not necesurily Include 
.estlng of all pil1lmeters. TEXAS ~ 

INSTRUMENTS 

Copyright © 1993. Texas Instruments Incorporated 
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54ACT11244, 74ACT11244 
OCTAL BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 
SCASOO6B - 02957, AUGUST 1987 - REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 

1G 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 
2A3 

2A4 

24 
" EN 

23 " 22 

21 

20 

13 
" EN 

17 
L.:j' 

16 

15 

14 

~ 
[> 'V 

~ 
[> 'V 

2 

3 

4 

9 

10 

11 

12 

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

t This symbol is in accordance with ANSI/I EEE Sid 91-1984 
and lEe Publication 617-12, 

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

>---1---'- 1Y1 

>---I __ -=-2 1Y2 

1A3------f >---l __ ..:...3 1Y3 

1A4------f 
>-____ 4 1Y4 

2A1--=..:.-----f >---l __ ,::.9 2Y1 

2A2-=---; >---l_---'1,::.0 2Y2 

2A3----I ~_1--_1,-,-1 2Y3 

2A4----I '>-___ 1_2 2Y4 

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

Supply voltage range, Vee .................... ,..................................... -0.5 V to 6 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 .................................................. ± 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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recommended operating conditions 

VCC Supply vo~age 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

Vo Output voltage 

10H High-level output current 

10L Low-level output current 

t.t/t.v Input transition rise or fall rate 

TA Operating free-air temperature 

54ACT11244,74ACT11244 
OCTAL BUFFERS/LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCAS006B - 02957. AUGUST 1987 - REVISED APRIL 1993 

54ACT11244 74ACT11244 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 VCC 0 Vec V 

0 VCC 0 Vee V 

-24 -24 mA 

24 24 mA 

0 10 0 10 ns/V 

-55 125 -40 85 ·C 

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

TA=2S·C 54ACT11244 74ACT11244 
PARAMETER TEST CONDITIONS VCC UNIT 

MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
10H = -50 (IA 

5.5V 5.4 5.4 5.4 

4.5V 3.94 3.7 3.8 
VOH 10H =-24mA 

5.5V 4.94 4.7 4.8 
V 

10H =-50mAt 5.5V 3.85 

10H =-75 mAt 5.5V 3.85 

4.5V 0.1 0.1 0.1 
10L = 50 (IA 

5.5V 0.1 0.1 0.1 

4.5V 0.36 0.5 0.44 
VOL 10L = 24 mA 

5.5V 0.36 0.5 0.44 
V 

10L = 50 mAt 5.5V 1.65 

IOL=75 mAt 5.5V 1.65 

10Z Vo = Vee or GND 5.5V ±0.5 ±10 ±5 (IA 

II VI = Vee or GND 5.5V ± 0.1 ± 1 ±1 (IA 

Ice VI = Vee or GND. 10=0 5.5V 8 160 80 (IA 

t.lee* 
One input at 3.4 V. 

5.5V 0.9 1 1 mA 
Other inputs at GND or Vee 

ei VI = Vee or GND 5V 4 pF 

eo Vo = Vee or GND 5V 10 pF 

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 or Vee. 
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54ACT11244, 74ACT11244 
OCTAL BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 
SCASOO6B - 02957, AUGUST 1987 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

FROM TO TA = 25°C 54ACT11244 74ACT11244 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tpLH 1.5 6 8.9 1.5 10.6 1.5 9.9 
A Y 

tpHL 1.5 5.4 8.6 1.5 9.7 1.5 9.2 

tpZH 
'G 

1.5 6.6 11.3 1.5 13.4 1.5 12.5 
Y 

tpZL 1.5 6.7 10.5 1.5 12.2 1.5 11.4 

tpHZ 
'G 

1.5 7.4 y 9.8 1.5 10.8 1.5 10.4 

tpLZ 1.5 7.8 10.6 1.5 11.6 1.5 11.2 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS TYP 

I Outputs enabled 27 
Cpd Power dissipalion capacitance per buffer I Outputs disabled 

CL = 50pF, f = 1 MHz 
9 

PARAMETER MEASUREMENT INFORMATION 

Sl 5000 
From Output --e-----<It--""""v----" 

Under Test 

CL=50pF I 
(see Note A) 

5000 

LOAD CIRCUIT 

o 2xVcc 

o Open 

ro 
-= 

3V 

TEST S1 

tpLHftPHL Open 

tp!.Z"tPZL 2xVCC 

tPHz!tPZH GND 

Output i 1.s: ____ Control ~ 
(low-level I 1.5 V 

enabling) tPZL --.I 14- I I 
Output 

I I tPLZ-.I j4-
Waveform 1 

I 
\50% vccl ~~ . .vQC_ 

I 
S1 at2 x VCC I I 

(SeaN~:~---X' 1.5V \1.;V---- OV 

tPLH I4 ~ I I (sea Note C) 
I I tPHZ4I ~ 

Output 
tpZH -+i 14- I I 

Waveform 2 /5O% VCC 
~%vce-

S1 atGND 
(see Note C) 

I I 14. tpHL 
I I 
I ,..-----~rl--- VOH 

Output 150% VCC 50% VCC 
________ -J. VOL 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacnance. 

UNIT 

os 

ns 

ns 

UNIT 

pF 

3V 

OV 

.. Vec 

VOL 

VOH 

.. OV 

B. All input pulses are supplied by generators having the following characteristics: PRR <; 10 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal condilions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal condilions 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. 

Figure 1. Load Circuit and Voltage Waveforms 
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• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-f1m Process 

• SOo-mA Typical Latch-Up Immunity at 12S0C 

• Package Options Include Plastic 
Small-Outline Packages, Plastic Shrink 
Small-Outline Packages, Plastic Thin 
Shrink Smail-Outline Packages, Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mll DIPs 

description 

These octal bus transceivers are 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 54AC 11245 is characterized for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74AC11245 is characterized for 
operation from - 40°C to 85°C. 

FUNCTION TABLE 

ENABLE 
DIRECTION 

G CONTROL 
DIR 

L L 

L H 

H X 

EPIC is a trademark of Texas Instruments Inoorporated. 

54AC11245,74AC11245 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
02957, JULY 1987 - REVISED APRIL 1993 

54AC11245 .•• JT PACKAGE 
74AC11244 •.. DB, ow, NT, OR PW PACKAGE 

82 
81 

DIR 
NC 
A1 
A2. 
A3 

(TOP VIEW) 

AA2.lI[ 1 U 24 DIR 
2 23 81 

~!I : 
GND I 5 

6 GND 
GND 7 

GND 8 

A5[ 9 
A6 10 

A7 11 

A8 12 

22 82 
21 83 
20 84 
19 VCC 
18 VCC 
17 85 
16 86 
15 87 
14 88 
13 G 

54AC11245 ••• FK PACKAGE 

(TOP VIEW) 

'" '" ~a!i$'~$':£iB 

4 3 2 1 28 27 26 
5 25 

6 24 

7 23 

8 22 

9 21 

10 20 

11 19 
12 131415 16 1718 

NC - No internal connection 

OPERATION 

B data to A bus 

A data to B bus 

Isolation 

87 
88 
G 
NC 
A8 
A7 
A6 
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Copyright © 1993, Texas .Instruments Incorporated 

POST OFFICE BOX 655300 • DALLAS, TEXAS 75265 2-301 



54AC11245,74AC11245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
D2957, JULY 1987-REVISEDAPRIL 1993 

logic symbolt 

13 f'.G3 
24 

logic diagJ'am (positive logic) 

DIR -=2:..:4 ___ -.r-_ G 

DIR L 3EN1 [BA] ~ ____ -+-r ______ +-1~3 G 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

1 

L 
2 

3 

4 

9 

10 = 
11 

12 

3 EN2[AB] ., 
'V1 <l 

I> 

r-

2'V W 
23 

22 

21 

20 

17 

16 

15 

14 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

t This symbol is in accordance with ANSI/IEEE SId 91-1984 
and lEe Publication 617-12. 

Pin numbers shown are for the OW, JT, and NT packages. 

A1 

A22 

A3 3 

A4 4 

AS 
9 

A6 10 

A7 11 

A8 12 
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54AC11245, 74AC11245 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
02957, JULY 1987 - REVISED APRIL 1993 

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 .................................................. ±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 conditions beyond those indicated under 'recommended operating conditions' is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 

NOTE 1: 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 voftage 

VI Input voltage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

l!.t/llv Input transition rise or fali rate 

TA Operating free-air temperature 

54AC11245 

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 

Vee: 4.5V 

Vee: 5.5V 

Vee :3V 

Vee: 4.5V 

Vee :5.5V 

0 

-55 

TEXAS ~ 
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5 
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74AC11245 

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 

UNIT 
MAX 

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 
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54AC11245,74AC11245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
02957, JULY 1997 - REVISEOAPRIL 1993 

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

TA = 25°C 54ACl1245 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX ·MIN 

3V 2.9 2.9 

10H = -50 f'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 =-50mAt 5.5V 3.85 

IOH =-75 mAt 5.5V 

3V 0.1 

10l = 50 f'A 4.5V 0.1 

5.5V 0.1 

IOl=12mA 3V 0.36 
VOL 

4.5V 0.36 
IOl=24 rnA 

5.5V 0.36 

IOl= 50 mAt 5.5V 

IOl=75 mAt 5.5V 

I A or B ports* ±0.5 
II I G orDIR 

Vo = Vee or GND 5.5V 
±0.1 

ICC VI = Vee or GND, 10=0 5.SV 8 

ei VI = Vee or GND SV 4 

eio 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. 
* For I/O ports, the parameter 10Z includes the input leakage current. 

MAX 

0.1 

0.1 

0.1 

0.5 

0.5 

0.5 

1.65 

",10 

±1 

160 

74ACl1245 

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 

±5 

±1 

80 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

FROM TO TA = 25°C 54ACl1245 74ACl1245 
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tPlH 1.S 6.S 11.2 1.S 13.3 1.S 12.S 
AorB BorA 

tpHl 1.S S.7 8.5 loS 10.3 1.S 9.7 

tpZH 
G 

1.S 8.6 14.2 1.5 17.1 loS 15.9 
BorA 

tpZl 1.5 8.2 11.S loS 13.7 1.5 12.7 

tPHZ 1.S 7.7 
G BorA 

10.5 loS 11.9 1.5 11.3 

tpLZ 1.S 8.S 12 1.5 13.8 1.S 13 

. 1ExAs ~ 
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V 

V 

f'A 
f'A 
f'A 
pF 

pF 

UNIT 

ns 

ns 

ns 



54AC11245, 74AC11245 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
02957, JULY 1987- REVISEOAPRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
VCC = 5 V:t 0.5 V (unless otherwise noted) (see Figure 1) 

FROM TO TA = 25°C 54AC11245 
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX MIN MAX 

tpLH 1.5 4.8 8.5 1.5 10.2 
AorB BorA 

tpHL 1.5 4.1 6.3 1.5 7.4 

tpZH 1.5 6.2 10.2 1.5 12.4 
G BorA 

tpZL 1.5 5.9 8.6 1.5 10.3 

tpHZ 
G 

1.5 6.4 8.8 1.5 10 
BorA 

tPLZ 1.5 7 9.6 1.5 11 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

I Outputs enabled 
Cpd Power dissipation capac~ance per transceiver I Outputs disabled 

CL= 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

5000 51 

o 2xVCC 

o Open 

TEST 

tpLHitPHL 

74AC11245 

MIN MAX 

1.5 9.5 

1.5 6.9 

1.5 11.4 

1.5 9.5 

1.5 9.5 

1.5 10.4 

TYP 

64 

16 

51 

Open 
From Output - ..... --._-"VI.fIr----' 

Under Teat 
tpLZitpZL 2xVCC 

CL=50pF T 
(see Note A) _ 

5000 

LOAD CIRCUIT 

tpHZitPZH GND 

Output 

UNIT 

ns 

ns 

ns 

UNIT 

pF 

VCC 
Control ~ -" 

(Iow-level I 50% Ii _50~ _ _ _ _ 0 V 

enabling) tpZL --.I 14- 1 

VOLTAGE WAVEFORMS 

NOTES: A. CL Includes probe and jig capac~ance. 

1 1 tpLZ~ ~ Output __ -;-1 "'\ 1 1 1' __ -

Waveform 1 1 ~50% VCCI ~ 
S1 at 2 - VCC 2O%_V~C_ 

A 1 1 -
(S88 Note C) 1 I tPHZ ~ :.-

tpZH -+i 14- 1 
Output 

Waveform 2 
S1.atGND 

(see Note C) ----' 

1,.---0-

VOLTAGE WAVEFORMS 

.. VCC 

VOH 

.. OV 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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• 3·State Outputs Drive Bus Lines Directly 
• 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-l1m Process 

• 500-mA Typical Latch-Up Immunity at 125°C 

• Package Options Include Plastic 
Smail-Outline Packages, Plastic Shrink 
Smail-Outline Packages, Plastic Thin 
Shrink Smail-Outline Packages, Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mil DIPs 

description 

These octal bus tranceivers are designed for 
asynchronous two-way communication between 
data buses. The control function implementation 
minimizes external timing requirements. 

The device allows data transmission from the A 
bus to the B bus or from the B bus to the A bus, 
depending upon the logic level at the direction 
control (DIR) input. The enable input (G) can be 
used to disabled the device so that the buses are 
affectively isolated. 

The 54ACT11245 is characterized for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74ACT11245 is characterized for 
operation from - 40°C to 85°C. 

54ACT11245,74ACT11245 
OCTAL BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCAS031B- 02957 JULY 1987 - REVISEOAPRIL 1993 

54ACT11245 ••• JT PACKAGE 
74ACT11245 ••• DB, ow, NT, OR PW PACKAGE 

(TOP VIEW) 

B2 
B1 

DIR 
NC 
A1 
A2 
A3 

A1 DIR 
B1 
B2 

A4 4 B3 
GND B4 
GND VCC 
GND VCC 
GND B5 

B6 
A6 B7 
A7 B8 
A8 G 

54ACT11245 .•• FK PACKAGE 

(TOP VIEW) 

() () 

16~~~~~18 
4 3 2 1 28 2726 

5 25 

6 24 

7 23 

8 22 

9 21 

10 20 

11 19 
121314 15 16 1718 

NC - No internal connection 

B7 
B8 
G 
NC 
A8 
A7 
A6 

FUNCTION TABLE 

ENABLE 
DIRECTION 

G CONTROL OUTPUT 
DIR 

L L B data to A bus 
L H A data to B bus 
H X Isolation 

EPIC is a trademark of Texas Instruments Incorporated. 

~~~:fo:1: :!cor:c~W:", "pe~::~r:~: ~:~~~~m~~·' 
ttandard warranty. Production pt'OCHIing don not nec .... rlty Include 
tHtlng of ,II paillmet.1"L TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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54ACT11245, 74ACT11245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCAS031B- 02957, JULY 1987 - REVISEOAPRIL 1993 

logic symbolt logic diagram (positive logic) 

G 

OIR 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

13 

24 

1 

2 

3 

4 

9 

10 

11 

12 

"- G3 

L~ 3EN1 [8A] 

3 EN2[A8] ., 
L 

'11 <l 

I> 

r 
23 

2'1 ~ 
22 ... 
21 

20 

17 

16 

15 

14 

81 

82 

83 

84 

85 

86 

87 

88 

OIR -=2:..:4_A_-r-... 

L-____ -i-i ______ ~-1~3 G 

A1-:1_'--I 

1-___ --=23:.::. 81 

A2 -=2=--....... -i 

L-----+-+--<c 1--il>----,22= 82 

A3 -=30--.--1 

1-___ ---'2::.;1 83 

A4 _4=----....... -i 

t This symbol is in accordance with ANSI/I EEE Std 91-1984 
and lEG Publication 617-12. 

AS -=9=--....... -i 

1--....... --=1..:..7 85 

1-___ -1:..:;6 86 

A7 -.:1:...:.1_1---1 

1---+_1~5 87 

.-....... --01..:.4 88 

Pin numbers shown are for the OW, 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 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> 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 .................................................. ± 200 mA 
Storage temperature range ........................................................ -65°C to 150°C 

:l:Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device atthese 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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54ACT11245, 74ACT11245 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCAS031B- 02957, JULY 1987- REVISEOAPRIL 1993 

recommended operating conditions 

54ACT11245 74ACT1124S 
UNIT 

MIN MAX MIN MAX 

Vec 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 

10H High-level output current -24 -24 rnA 

10l Low-level output current 24 24 rnA 

At/Av 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 54ACT1124S 
PARAMETER TEST CONDITIONS Vec 

MIN TYP MAX MIN 

4.5V 4.4 4.4 
IOH=-50!iA 

5.5V 5.4 5.4 

4.5V 3.94 3.7 
VOH IOH=-24mA 

5.5V 4.94 4.7 

10H =-50 mAt 5.5V 3.85 

IOH=-75mAt 5.5V 

4.5V 0.1 
10l = 50!iA 

5.5V 0.1 

4.5V 0.36 
VOL 10l = 24 rnA 

5.5V 0.36 

IOl=50mAt 5.5V 

IOl=75mAt 5.5V 

10Z 
AorB 

Vo = Vce or GND 5.5V %0.5 
ports* 

II GorDIR VI = Vee or GND 5.5V %0.1 

ICC VI = Vce or GND, 10=0 5.5V 8 

Alee§ 
One input at 3.4 V, 

5.5V 0.9 
Other inputs at GND or Vee 

ei VI = Vee or GND 5V 4 

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. * For I/O ports, the parameter 10Z includes the input leakage current. 

MAX 

0.1 

0.1 

0.5 

0.5 

1.65 

%10 

%1 

160 

1 

74ACT11245 

MIN MAX 

4.4 

5.4 

3.8 

4.8 

3.85 

0.1 

0.1 

0.44 

0.44 

1.65 

%5 

%1 

80 

1 

§ 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. 

TEXAS ~ 
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UNIT 

V 

V 

!iA 

!iA 

!iA 

rnA 

pF 

pF 
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54ACT11245,74ACT11245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCAS031 B - 02957, JULY 1987 - REVISED APRIL 1993 

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

FROM TO TA=2SoC 54ACT11245 74ACT1124S 
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tpLH 1.S 6.2 9.2 I.S 10.6 I.S 10 
AorS SorA 

tpHL I.S S.4 8.6 I.S 9.6 1.S 9.1 

tpZH I.S 8.1 12 I.S 14.1 I.S 13.2 
G AorS 

tpZL I.S 8.2 11.7 l.S 13.7 I.S 12.9 

tpHZ 
G 

I.S 9.3 11.8 I.S 13.6 I.S 12.9 
AorS 

tpLZ I.S 9.8 12.9 I.S 14.6 1.S 13.9 

operating characteristics, V CC = 5 V, T A = 25°C 
PARAMETER TEST CONDITIONS TYP 

l Outputs enabled 66 
Cpd Power dissipation capacnance per transceiver CL = SO pF, f = 1 MHz I Outputs disabled 19 

PARAMETER MEASUREMENT INFORMATION 

Sl SOOQ 
From Output --e---<e--'I/I,'Ir--_..../ 

Under Test 

CL=50pF I 
(see Note A) 

500Q 

LOAD CIRCUIT 

o 2xVCC 

o Open 

ro 
-=-

TEST Sl 

tpLWtPHL Open 

tpL.Z!tPZL 2xVCC 

tpHz!tPZH GND 

UNIT 

ns 

ns 

ns 

UNIT 

pF 

3V 

"'----.... t4 1.~ ____ 0 V 

VOLTAGE WAVEFORMS 

Output ---t-""" 
Waveform 1 

Sl at2 x VCC 
(see Note C) 

I 
I 
I 

tpZH~ 
Output 

Waveform 2 
Sl atGND 

(see Note C) ___ ...J 

VOLTAGE WAVEFORMS 

... VCC 

... OV 

NOTES: A. CL includes probe and jig capacnance. 

2~10 

S. All Input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = SO Q, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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54AC11253,74AC11253 
DUAL 1·0F·4 DATA SELECTORS/MULTIPLEXERS 

WITH 3·STATE OUTPUTS 
031 MAY 1988 - REVISED APRIL 1993 

• Permits Multiplexing From N Lines to 
One Line 

• Performs Parallel-to-Serial Conversion 

• 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 

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

description 

Each of these data selectors/multiplexers 
contains inverters and drivers to supply full binary 
decoding data selection to the AND-OR gates. 
Separate output control inputs are provided for 
each of the two four-line sections. 

The three-state outputs can interface with and 
drive data lines of bus-organized systems. With 
all but one of the common outputs disabled (at a 
high-impedance state). the low-impedance of the 
single enabled output will drive the bus line to a 
high or low logic level. Each output has its own 
strobe (<3). The output is disabled when its strobe 
is high. 

The 54AC11253 is characterized for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74AC11253 is characterized for 
operation from - 40°C to 85°C. 

FUNCTION TABLE 

SELECT 
DATA INPUTS OUTPUT 

INPUTS CONTROL 
OUTPUT 

G Y 
B A co C1 C2 C3 

X X X X X X H Z 

L L L X X X L L 

L L H X X X L H 

L H X L X X L L 

L H X H X X L H 

H L X X L X L L 

H L X X H X L H 

H H X X X L L L 

H H X X X H L H 

Address Inputs A and B are common to both sectIOns. 

EPIC is a trademark of Texas Instruments Incorporated. 

54AC11253 ••• J PACKAGE 
74AC11253 ••• 0 OR N PACKAGE 

(TOP VIEW) 

A 1CD 
1 C1 
1C2 

GND 1C3 
2Y VCC 
1<3 2CD 
2<3 2C1 

2C3 

54AC11253 ..• FK PACKAGE 

(TOP VIEW) 

f38088 
~ ~ z> C\I 

1C1 3 2 1 2019 2C1 4 18 

1CD 5 17 2C2 
NC 6 16 NC 

A 7 15 2C3 
B 8 14 2<3 

9 10 11 1213 

NC - No internal connection 

logic symbol t 

A 

B 

1G 

1CO 

1C1 

1C2 

1C3 

2G 
2CO 

2C1 

2C2 

2C3 

1 

2 

6 
"-

16 

15 

14 

13 

7 
"-

11 

10 

9 

8 

o} 0 G-
1 3 ., r 

MUX 
EN 

0 

1 

" 2 

3 

3 

5 

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

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

1Y 

2Y 

~:~~~:fo:I: .~~~W:. ilpe~~:=':~: fu:!i~~~::m~~~ 
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54AC11253,74AC11253 
DUAL 1·0F·4 DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 
D3108, MAY 1988-REVISEDAPRIL 1993 

logic diagram (positive logic) 

1"G-6----u 

lCO_l~6~ ____ ~~~~ 

1Cl _1~5~ ___ ~~~ 

Datal 

S"~{ : ' 
2CO_l~1~ __ ~~~~ 

Data 2 

2C2-9~---~~+-~---, 

2C3-8~---~~-, 

2G-7~---a 

Pin numbers shown are for the 0, J, and N 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, 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 Vecl ... ".".,.,', ... "., .. , .. ,", .. " .. ".".,'" ± 50 mA 
Continuous current through Vee or GND ... , ... ,',." ... ,"', ... ".,',.,", ... ,', ... "" .. ±100 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 provided the input and output current ratings are observed. 
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recommended operating conditions 

Vce 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 

t.t/t.v Input transition rise or fall rate 

TA Operating free-air temperature 

54AC1i253,74AC11253 
DUAL 1·0F·4 DATA SELECTORS/MULTIPLEXERS 

WITH 3·STATE OUTPUTS 
D3108, MAY 1988- REVISED APRIL 1993 

54ACl1253 74AC11253 
UNIT 

MIN NOM MAX MIN NOM MAX 

3 5 5.5 3 5 5.5 V 

Vee =3V 2.1 2.1 

Vee = 4.5 V 3.15 3.15 V 

Vee = 5.5 V 3.85 3.85 

Vee=3V 0.9 0.9 

VCC =4.5V 1.35 1.35 V 

Vce = 5.5 V 1.65 1.65 

0 Vee 0 Vee V 

0 Vee 0 Vce V 

Vee =3V -4 -4 

Vee=4.5V -24 -24 rnA 

Vee = 5.5 V -24 -24 

Vee =3 V 12 12 

Vee =4.5V 24 24 rnA 

Vee = 5.5 V 24 24 

0 10 0 10 nsIV 

-55 125 -40 85 °e 

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

TA=25°C 54AC11253 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX 

3V 2.9 2.9 

IOH =- 50 jlA 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 =-50 mAt 5.5V 3.85 

IOH =-75 mAt 5.5V 

3V 0.1 0.1 

IOL = SO jlA 4.5V 0.1 0.1 

5.5V 0.1 0.1 

IOL=12mA 3V 0.36 0.5 
VOL 

4.SV 0.36 0.5 
IOL=24mA 

S.SV 0.36 0.5 

IOL= SO mAt 5.5V 1.65 

IOL= 75 mAt 5.5V 

IOZ Vo = Vee or GND S.5V ± 0.5 ±10 

II VI = Vee or GND 5.5V ± 0.1 ± 1 

ICC VI = VCC or GND, 10=0 5.5V 8 160 

ej VI = Vee or GND SV 3.5 

eo Vo = Vec or GND 5V 8 

t Not more than one output should be tested at a lime, and the duration of the test should not exceed 10 ms. 
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74AC11253 
UNIT 

MIN MAX 

2.9 

4.4 

5.4 

2.48 
V 

3.8 

4.8 

3.85 

0.1 

0.1 

0.1 

0.44 
V 

0.44 

0.44 

1.65 

±5 fAA 
± 1 jlA 

80 jlA 

pF 

pF 
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54AC11253, 74AC11253 
DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 
03108, MAY 1988-REVISEOAPRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

FROM TO TA=25°C 54AC11253 74AC11253 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN 

tPLH 1.5 7.1 9.7 1.5 11.7 1.5 
AorB Y 

tpHL 1.5 7.5 10.1 1.5 12.1 1.5 

tpLH 1.5 6.8 8.3 1.5 9.9 1.5 
Data (Any C) y 

tpHL 1.5 7 8.8 1.5 10.3 1.5 

tpZH 1.5 4.8 6.2 1.5 7.2 1.5 
G y 

tpZL 1.5 5.8 7.4 1.5 8.7 1.5 

tpHZ 1.5 5 6.3 1.5 7 1.5 
G y 

tpLZ 1.5 5.2 6.5 1.5 7.2 1.5 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

MAX 

11 

11.4 

9.3 

9.6 

6.8 

8.2 

6.7 

6.9 

FROM TO TA = 25°C 54AC11253 74AC11253 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX 

tpLH 1.5 4.9 7 1.5 8.3 
AorB Y 

tpHL 1.5 5.2 7.3 1.5 8.7 

tpLH 1.5 4.5 5.9 1.5 7.1 
Data (Any C) y 

tpHL 1.5 4.8 6.3 1.5 7.3 

tpZH 1.5 3.4 4.6 1.5 6.4 
G y 

tpZL 1.5 4 5.3 1.5 6.1 

tpHZ 1.5 4.7 6 1.5 6.6 
G y 

tpLZ 1.5 4.6 5.9 1.5 6.4 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd 

2-314 

Power dissipation capacitance per multiplexer 
I Outputs enabled 

I Outputs disabled 

TEXAS ~ 
INSTRUMENTS 

CL = 50 pF, 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

f = 1 MHz 

MIN MAX 

1.5 7.9 

1.5 8.2 

1.5 6.6 

1.5 6.9 

1.5 5.1 

1.5 5.8 

1.5 6.3 

1.5 6.2 

TYP 

31 

11 

UNIT 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

UNIT 

pF 



54AC11253,74AC11253 
DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 
03108, MAY 1988 - REVISED APRil 1993 

PARAMETER MEASUREMENT INFORMATION 

51 5000 
From Output -~f---"""--'VVv--_./ 

Under Test 

o 2xVCC 

o Open 

TEST 

tPLH/tPHL 

CL=50pF T 
(see Note A) 

5000 

LOAD CIRCUIT 

(see N~:~ --..-i 50% ~ ~- - --

1 1 
tpLH ioIIl • 1 1 I 

1 I0Il ~ tpHL 

VCC 

OV 

1 ,.-----...~-l - VOH 
Output /50% VCC 50% VCC 

____ -J VOL 

tPL.ZftPZL 
tpHzltpZH 

Output ---i-""\ 
Waveform 1 

51 at2xVCC 
(see Note C) 

I 
I 
I 

tpZH -+j 
Output 

Waveform 2 
51 at GND 

(see Note C) ----

51 

Open 

2xVCC 
GND 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacHance. 

VCC 

OV 

=VCC 

VOL 

= OV 

B. All input pulses are supplied by generators having the following characteristics: PRR '" 1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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54ACT11253,74ACT11253 
DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 
SCAS040A- , MARCH 1988 - REVISED APRIL 1993 

• Inputs Are TTL-Voltage Compatible 

• 3-State Version of 'ACT11153 

• Permits Multiplexing From N Lines to 
One Line 

• Performs Parallel-to-Serlal Conversion 

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

• 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 

description 

Each of these data selectors/multiplexers 
contains inverters and drivers to supply full binary 
decoding data selection to the AND-OR gates, 
Separate output control inputs are provided for 
each of the two four-line sections. 

The 3-state outputs can interface with and drive 
data lines of bus-organized systems. With all but 
one of the common outputs disabled (at a 
high-impedance state), the low-impedance of 
the single enabled output will drive the bus line 
to a high or low logic level. Each output has 
its own strobe (<3). The outputs are disabled when 
G is high. 

The 54ACT11253 is characterized for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74ACT11253 is characterized for 
operation from - 40°C to 85°C. 

FUNCTION TABLE 

SELECT 
DATA INPUTS OUTPUT 

INPUTS CONTROL 
OUTPUT 

y 
B A CO C1 C2 C3 G 

X x x x x X H Z 

L L L X X X L L 

L L H X X X L H 

L H X L X X L L 

L H X H X X L H 

H L X X L X L L 

H L X X H X L H 

H H X X X L L L 

H H X X X H L H 

Address Inputs A and B are common to both sections. 

EPIC is a trademark of Texas Instruments Incorporated. 

54ACT11253. , • J PACKAGE 
74ACT11253 ••. D OR N PACKAGE 

(TOP VIEW) 

A lCO 
lCl 
lC2 

GND lC3 
2Y VCC 

lG 2CO 
2G 2Cl 

2C3 2C2 

54ACT11253 ••• FK PACKAGE 

(TOP VIEW) 

C\J M o8° 
~~z>~ 

lCl 3 2 1 2019 2Cl 4 18 

lCO 5 17 2C2 
NC 6 16 NC 

A 7 15 2C3 
B 8 14 2G 

9 10 11 12 13 

NC - No internal connection 

logic symbolt 

A 

B 

1G 

1CO 

1C1 

1C2 

1C3 

2G 
2CO 

2C1 

2C2 

2C3 

1 

2 

6 
" 

16 

15 

14 

13 

7 

" 11 

10 

9 

8 

o} 0 G-
1 3 ., r 

MUX 
EN 

0 

1 "V 
2 

3 

3 

5 

t This symbol is in accordance with ANSI/IEEE Sid 91-1984 
and lEe Publication 617-12. 

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

1Y 

2Y 
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54ACT11253,74ACT11253 
DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 
SCAS040A - 03110. MARCH 1988 - REVISED APRIL 1993 

logic diagram (positive logic) 

lG-6.:....----a 

lCO -"16:...-____ +-1--L~ 

lCl _1~5~ ___ ~r+-; 

Data 1 

lC3_l~3:"'-___ ~~I--L~ 

2CO-l~1~--~-rr+~ 

2Cl _l~O~ ___ ~~I-'-~ 

Data 2 

2C2 _9=--___ -++--r--{-~ 

2C3 .....;8=--___ -+-11--_-1 

2G-7~---a 

Pin numbers shown are for the D. J .• and N 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, 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 .................................................. ± 100 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 condftions" 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 provided the input and output current ratings are observed. 
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recommended operating conditions 

Vee Supply vottage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

At/Av Input transition rise or fall rate 

TA Operating free-air tern perature 

54ACT11253,74ACT11253 
DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 
SCAS040A-D3110, MARCH 1988-REVISEDAPRIL 1993 

S4ACTll253 74ACTl1253 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.6 0.6 V 

0 Vee 0 Vee V 

0 Vee 0 Vee V 

-24 -24 rnA 

24 24 rnA 

0 10 0 10 ns/V 

-55 125 -40 65 °e 

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

TA=25°C S4ACT11253 74ACTl1253 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
IOH =-50!iA 

5.5V 5.4 5.4 5.4 

4.5V 3.94 3.7 3.6 
VOH IOH =-24mA 

5.5V 4.94 4.7 4.6 

IOH =-50 mAt 5.5V 3.65 

IOH=-75 mAt 5.5V 3.65 

4.5V 0.1 0.1 0.1 
IOL = 5O!iA 

5.5V 0.1 0.1 0:1 

4.5V 0.36 0.5 0.44 
VOL IOL= 24 rnA 

5.5V 0.36 0.5 0.44 

IOL= 50 mAt 5.5V 1.65 

IOL= 75 mAt 5.5V 1.65 

IOZ 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 6 160 80 

Alee; 
One input at 3.4 V, 

5.5V 0.9 1 1 Other inputs at GND or Vee 

ei VI = Vee or GND 5V 3.5 

eo Vo = Vee or GND 5V 6 

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 or Vee. 
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UNIT 

V 

V 

!iA 

!iA 

!iA 

rnA 

pF 

pF 
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54ACT11253,74ACT11253 
DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 
SCAS040A- 03110, MARCH 1988 - REVISED APRIL 1993 

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

FROM TO TA = 25°C 54ACT11253 74ACT11253 
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tpLH 1.5 6.8 9.8 1.5 11.8 1.5 11 
Aor B AnyY 

tpHL 1.5 9.1 12.6 1.5 15.5 1.5 14.3 

tpLH 1.5 5.7 7.4 1.5 8.9 1.5 8.3 
Data (Any C) Y 

tPHL 1.5 7.2 10.5 1.5 12.5 1.5 11.7 

tpZH IT 
1.5 5 7.6 1.5 9 1.5 8.5 

Y 
tpZL 1.5 4.8 7.3 1.5 8.6 1.5 8.1 

tpHZ IT 
1.5 6.4 8.6 1.5 9.5 1.5 9.2 

Y 
tpLZ 1.5 5.9 7.4 1.5 8.1 1.5 7.8 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS TYP 

I Outputs enabled 42 
Cpd Power dissipation capacitance per multiplexer I Outputs disabled 

CL= 50 pF, f = 1 MHz 
18 

PARAMETER MEASUREMENT INFORMATION 

o 2xVCC TEST 61 

SOOO S1 o Open tpLWtPHL Open 
From Output -_-----_-JVlv'lr----/ 

Under Test 

CL=5OpF T 
(see Note A) . 

sooo 

LOAD CIRCUIT 

rD 

3V 

(SeeN~:~ --i 1.5V \1.~V---- OV 

tpLH ~ ~ 141 .. --1 ...... 1 _ tpHL 

I I 
I ,.----....... ~:-I -- VOH 

Output 150% VCC 50% VCC ____ -J VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacttance. 

tpLZ!tPZL 2xVCC 

tpHz!tPZH GND 

Output 

t~~----
Control , 

(low-level I '1.5 V 

enabling) tpZL -.! l+- I I 
Output 

I 1 tpLZ-.I j4-
Waveform 1 

I \5O% vccl ~~ .. Y.£.c_ I 
S1 812 xVCC I (see Note C) I 

~ I I tpHZ~ 

Output 
tpZH~ 14- I 

Waveform 2 15O% VCC 
~%VCC-

S1stGND 
(see Note C) 

VOLTAGE WAVEFORMS 

UNIT 

ns 

ns 

ns 

ns 

UNIT 

pF 

3V 

OV 

-VCC 

VOL 

VOH 

-OV 

B. All input pulses are supplied by generators having the following characteristics: PRR", 10 MHz. Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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74AC11257 
QUADRUPLE 2-L1NE TO 1-L1NE DATA SELECTOR/MULTIPLEXER 

WITH 3-STATE OUTPUTS 

• 3-State Outputs Interface Directly With 
System Bus 

• 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 

• SOO-mA Typical Latch-Up Immunity 
at 125·C 

• Provides Bus Interface From Multiple 
Sources In High-Performance Systems 

• Package Options Include Plastic 
Smail-Outline Packages and Standard 
Plastic 300-mll DIPs 

description 

MARCH 1989 - REVISED APRIL 1993 

DW OR N PACKAGE 
(TOP VIEW) 

AlB 
1Y 

GND 

3Y 

..... __ .r 

1A 
1B 
2A 
2B 

Vee 
Vee 
3A 

3B 
4A 

4B 

This device is designed to multiplex signals from 4-bit data sources to four output data lines in bus-organized 
systems. The 3-state outputs will not load the data lines when the output control pin (8) is at a high logic level. 

The 74AC11257 is characterized for operation from - 40·C to 85°C. 

FUNCTION TABLE 

INPUTS 

OUTPUT DATA 
CONTROL 

SELECT 

G A;s A B 

H X X X 

L L L X 

L L H X 

L H X L 

L H X H 

EPle is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA Information It current •• 01 publication datt. 
Products conform to specifications per lhe lenn. 01 Texa. Instrument. 
ItIndard wlmnty. Production proceulng does not necessarily Include 
... t1ng of all Plrlmeters. TEXAS ~ 

INSTRUMENTS 

OUTPUT 
y 

Z 

L 

H 

L 

H 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1993. Texas Instruments Incorporated 
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74AC11257 
QUADRUPLE 2-UNE TO 1-UNE DATA SELECTOR/MULTIPLEXER 
WITH 3-STATE OUTPUTS 
03259, MARCH 1989-REVISEOAPRIL 1993 

logic symbolt 

G 

AtB 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

10 

1 

20 

19 

18 

17 

14 

13 

12 

11 

'EN 

~1 

1 

1 

MUX 
'V 

2 
1Y 

3 
2Y 

8 
3Y 

9 
4Y 

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

logic diagram (positive logic) 

1A 20 

1B 19 

2A 18 

2B 17 

3A 14 

38 13 

4A 12 

4B 11 

2 1Y 

3 2Y 

8 3Y 

9 4Y 

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 rnA 
Output clamp current, 10K (Va < 0 or Va> Vee) ............................................ ±50 rnA 
Continuous output current, 10 (Va = 0 to Vee) .............................................. ±50 rnA 
Continuous current through Vee or GND ................................... , .............. ± 1 00 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 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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74AC11257 
QUADRUPLE 2-LlNE TO 1-LlNE DATA SELECTOR/MULTIPLEXER 

WITH 3-STATE OUTPUTS 
03259. MARCH 1989 - REVISED APRIL 1993 

recommended operating conditions 

MIN NOM MAX UNIT 

Vee Supply voltage 3 5 5.5 V 

Vee = 3V 2.1 

VIH High-level input voltage Vee=4.5V 3.15 V 

Vee=5.5V 3.85 

Vee=3V 0.9 

VIL Low-level Input voltage Vee=4.5V 1.35 V 

Vee=5.5V 1.65 

VI Input voltage ° Vee V 

Vo Output voltage ° Vee V 

Vee = 3V -4 

IOH High-level output current Vee=4.5V -24 mA 

Vee=5.5V -24 

Vee = 3V 12 

IOl low-level output current Vee=4.5V 24 mA 

Vee=5.5V 24 

At/Av Input transition rise or fall rate ° 10 nslV 

TA Operating free-air temperature -40 85 'e 

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

PARAMETER TEST CONDITIONS VCC 
TA=25'C 

MIN TYP 

3V 2.9 

IOH = -50 I4A 4.5V 4.4 

5.5V 5.4 

VOH IOH=-4mA 3V 2.58 

4.5V 3.94 
IOH =-24mA 

5.5V 4.94 

IOH =-75 mAt 5.5V 

3V 

IOl = 50 I4A 4.5V 

5.5V 

VOL IOl= 12mA 3V 

4.5V 
IOl=24mA 

5.5V 

IOl=75 mAt 5.5V 

IOZ Vo = VCC or GND 5.5V 

II VI = Vee or GND 5.5V 

ICC VI = VCC or GND. 10=0 5.5V 

ei VI = Vec or GND 5V 3.5 

Co Vo = Vee or GND 5.5V 8 

t Not more than one output should be tested at a lime. and the duration of the test should not exceed 10 ms. 

TEXAS ~ 
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MIN MAX UNIT 
MAX 

2.9 

4.4 

5.4 

2.48 V 

3.8 

4.8 

3.85 

0.1 0.1 

0.1 0.1 

0.1 0.1 

0.36 0.44 V 

0.36 0.44 

0.36 0.44 

1.65 

",0.5 ",5 I4A 
",0.1 ",1 I4A 

8 80 I4A 
pF 

pF 
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74AC11257 
QUADRUPLE 2·LlNE TO 1·LINE DATA SELECTOR/MULTIPLEXER 
WITH 3-STATE OUTPUTS 
03259. MARCH 1989-REVISEOAPRIL 1993 

switching characteristics, Vee = 3.3 V ± 0.3 V (see Figure 1) 

PARAMETER 
FROM TO TA=2S°C 

(INPUl) (OUTPUl) MIN TYP 

tpLH 1.5 5.6 
AorB V 

tpHL 1.5 6.2 

tpLH 1.5 6.1 
AJB Any V 

tpHL 1.5 6.6 

tpZH 1.5 5.6 
G Any V 

tpZL 1.5 7.5 

tpHZ 
G 

1.5 5.6 
Any V 

tpLZ 1.5 6.2 

switching characteristics, Vee = 5 V ± 0.5 V (see Figure 1) 

PARAMETER 
FROM TO TA=2S°C 

(INPUl) (OUTPUl) MIN TYP 

tpLH 1.5 3.6 
AorB V 

tpHL 1.5 4.1 

tpLH 
AJB 

1.5 4 
Any V 

tPHL 1.5 4.4 

tpZH 
G 

1.5 3.8 
Any V 

tpZL 1.5 5 

tpHZ 
G 

1.5 4.5 
Any V 

tpLZ 1.5 4.8 

operating characteristics, Vee = 5 V, TA = 25°C 

MAX 

8.1 

9 

9.2 

10 

8.2 

10.4 

7.6 

8.8 

MAX 

5.8 

6.5 

6.5 

7.1 

5.9 

7.6 

6.4 

6.9 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacRance 

2-{324 

I Outputs enabled 

I Outputs disabled 
CL= 50 pF. 

TEXAS ~ 
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f= 1 MHz 

MIN MAX UNIT 

1.5 8.9 
ns 

1.5 10.1 

1.5 10.2 
ns 

1.5 11.2 

1.5 9.1 
ns 

1.5 11.8 

1.5 8.3 
ns 

1.5 9.6 

MIN MAX UNIT 

1.5 6.4 
ns 

1.5 7.2 

1.5 7.2 
ns 

1.5 7.9 

1.5 6.5 
ns 

1.5 8.6 

1.5 7.6 
ns 

1.5 7.6 

TYP UNIT 

37 

11 
pF 



74AC11257 
QUADRUPLE 2·LlNE TO 1·LlNE DATA SELECTOR/MULTIPLEXER 

WITH 3·STATE OUTPUTS 
03259, MARCH 1989-REVISEOAPRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

o 2xVCC TEST S1 

5000 S1 tPLH/tpHL Open o Open 

r' From Output -_f---+---.JVI/Ir----./ tPLZ/tpZL 2xVCC 
Under Test 

CL=50pF T 
(see Note A) 

5000 

LOAD CIRCUIT 

tpHZ/tPZH GND 

. -

Input 
(see Note B) --lf5O% 

I 

Output 
Control 

(low-level 
enabling) 

Vec 

~--... t4 50~ ____ OV 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 

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

Output 
Waveform 1 

S1 at 2 x VCC 
(see Note C) 

Output 
Waveform 2 

S1 stGND 
(see Note C) 

I 
I 
I 

__ -+-+-20% VCC 
~----

tpZH~ 
I tpHZ~ 
l4-

___ ..1150% Vcc 

I 
~VCC-

VOLTAGE WAVEFORMS 

- Vec 

VOL 

VOH 

- OV 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output Is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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54ACT11257, 74ACT11257 
QUADRUPLE 2-LlNE TO 1-LlNE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 
SCAS053A - 03256, JANUARY 1989 - REVISED APRIL 1993 

• Inputs Are TTL-Voltage Compatible 
• 3-State Outputs Interface Directly With 

System Bus 

• 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 

• 500-mA Typical Latch-Up Immunity 
at 125°C 

• Provides Bus Interface From Multiple 
Sources in High-Performance Systems 

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

description 

The ACT11257 is designed to multiplex signals 
from 4-bit data sources to four output data lines in 
bus-organized systems. The 3-state outputs will 
not load the data lines when the output control pin 
(G) is at a high logic level. 

The 54ACT11257 is characterized for operation 
over the fuil miiitary temperature range of - 55°C 
to 125°C. The 74ACT11257 is characterized for 
operation from - 40°C to 85°C. 

EPle is a trademark of Texas Instruments Incorporated. 

54ACT11257 ••• J PACKAGE 
74ACT11257 ••. ow OR N PACKAGE 

(TOP VIEW) 

AlB 

GND 
GND 
GND 

3Y 

1A 
1B 
2A 
2B 
Vee 
Vee 
3A 
3B 
4A 
4B 

54ACT11257 ••• FK PACKAGE 

(TOP VIEW) 

00 
<t:alOO<t: 
N N> > '" 

1B 3 2 1 2019 
38 4 18 

1A 5 17 4A 
AlB 6 16 

1Y 7 15 

2Y 8 14 4Y 
9 10 11 12 13 

0000>-
zzzz'" 
(!) (!) (!)(!) 

FUNCTION TABLE 

INPUTS 

OUTPUT DATA OUTPUT 
SELECT 

CONTROL y 

G AlB A B 

H X X X Z 

L L L X L 

L L H X H 

L H X L L 

L H X H H 

PRODUCTION DATA Information .. current al or publication datt. 
Products conform to speclfic.lloM per the tennl of Tex'ilnstruments 
Itand.rd warranty. Production proceulng does nol: nec .... rily Include 
t •• llng of all pal1meters. TEXAS ~ 

INSTRUMENTS 

Copyright © 1993, Texas Instruments Incorporated 
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54ACT11257, 74ACT11257 
QUADRUPLE 2-LlNE TO 1-LlNE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 
SCAS053A- 03256, JANUARY 1989 - REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 

G 
AlB 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

10 

1 

20 

19 

18 

17 

14 

13 

12 

11 

lEN 

~1 

"1 MUX 

1 

2 
'\l 1Y 

3 
2Y 1A 20 

8 
3Y 1B 19 

9 2A 18 
4Y 

2B 
17 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 3A 14 

3B 
13 

4A 
12 

4B 11 

Pin numbers shown are for the DW, J, and N 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) ................................................. ±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 .................................................. ±100 mA 
Storage temperature range ........................................................ -65·C to 150·C 

lStresses beyond those listed under "absolute maximum 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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54ACT11257,74ACT11257 
QUADRUPLE 2-LlNE TO 1-LlNE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 
SCAS053A- 03256, JANUARY 1989 - REVISED APRIL 1993 

recommended operating conditions 

54ACT11257 74ACT11257 
UNIT 

MIN MAX NOM MAX 

Vee Supply vo~age 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 

10H High-level output current -24 -24 rnA 

10L Low-level output current 24 24 rnA 

At/Av Input transition rise or fall rate 0 10 0 10 ns/V 

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 54ACT11257 74ACT11257 
PARAMETERS TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
10H =-50 iAA 

5.SV 5.4 5.4 5.4 

4.5V 3.94 3.7 3.8 
VOH 10H =-24mA 

5.5V 4.94 4.7 4.8 

10H =-50 mAt 5.5V 3.85 

IOH =-75 mAt 5.5V 3.85 

4.SV 0.1 0.1 0.1 
10L = 50 iAA 

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 

IOL= 50 mAt S.SV 1.65 

IOL=75mAt 5.5V 1.65 

10Z Vo = Vee or GND 5.5V ,00.5 ,010 ,05 

II VI = Vee or GND 5.5V ,00.1 ,01 ,01 

lee VI = Vee or GND, 10=0 5.5V 8 160 80 

Aleet: 
One input at 3.4 V, 

5.5V 0.9 1 1 
Other inputs at Vee or GND 

ei VI = Vee or GND 5V 3.5 

eo Vo = Vee or GND 5V 8 

t Not more than one output should be tested at a lime, and the duration of the test should not exceed 10 ms. 
t: This is the increase in supply current for each inputthat is at one olthe specified TTL voltage levels rather than 0 V to Vee. 
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UNIT 

V 

V 

iAA 
iAA 
iAA 

rnA 

pF 

pF 
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54ACT11257, 74ACT11257 
QUADRUPLE 2-UNE TO 1-UNE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 
SCAS053A- 03256, JANUARY 1989 - REVISED APRIL 1993 

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

FROM TO TA=25°C 54ACTll257 74ACTl1257 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tPLH 1,5 4.4 6.4 1.5 7.4 1.5 6.9 
AorB Y 

tpHL 1.5 5 8 1.5 9.3 1.5 8,7 

tpLH 1.5 4.7 7.6 1.5 8.7 1.5 8.2 
AlB AnyY 

tPHL 1.5 5.7 8.5 1.5 10.1 1.5 9.4 

tpZH 
G 

1.5 4.2 6.9 1.5 7.7 1.5 7.3 
AnyY 

tpZL 1.5 5.5 8.7 1.5 10.3 1.5 9.6 

tPHZ G 
1.5 5.7 7.6 1.5 8.9 1.5 8.4 

AnyY 
tpLZ 1.5 6 7.9 1.5 9 1.5 8.5 

operating characteristics, VCC = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS TYP 

I Outputs enabled 41 
Cpd Power dissipation capacitance CL = 50 pF, f = 1 MHz I Outputs disabled 13 

PARAMETER MEASUREMENT INFORMATION 

SOOO Sl 
From Output _ ..... _~.-_"""Iy-__ -f 

Under Test 

CL=50pF T 
(see Note A) 

5000 

LOAD CIRCUIT 

Input 1 
(see Note B) --.-/. 1.S V 

In-Phase 
Output 

Out-ot-Phase 
Output 

I 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

o 2xVCC 

o Open 

r" 
"::' 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

Sl at2xVcc 
(see Note C) 

Output 
Wavetorm2 

Sl at GND 
(see Note C) 

TEST Sl 

tpLH/tPHL Open 

tpL,ZitPZL 2xVCC 

tpHz/tPZH GND 

~l.SV il.~ ____ 
tpZL -.I ~ I 

I i tPLZ-+I 
I 

!4-I \5O% VCcI '~..YQC_ I 
I I 

~ I I tpHZ4I 
tpZH~ 14- I 

lSO%VCC 
~VCC-

VOLTAGE WAVEFORMS 

UNIT 

ns 

ns 

ns 

ns 

UNIT 

pF 

3V 

OV 

... VCC 

VOL 

VOH 

... OV 

B. All input pulses are supplied by generators having the following characteristics: PRR '" 1 0 MHz, 40 = 50 0, tr = 3 ns, tf = 3 ns. 
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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. 

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT11258 
QUADRUPLE 2-L1NE TO 1-L1NE DATA SELECTOR/MULTIPLEXER 

WITH 3-STATE OUTPUTS 
SCAS056A- JANUARY 1989 - REVISED APRIL 1993 

• Inputs Are TTL-Voltage Compatible 
• 3-State Outputs Interface Directly With 

System Bus 
• Flow-Through Architecture to Optimize 

PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-l1m Process 

• 500-mA Typical Latch-Up Immunity at 125·C 
• Provides Bus Interface from Multiple 

Sources In High-Performance Systems 

• Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mll DIPs 

description 

OW OR N PACKAGE 

(TOP VIEW) 

AlB 1A 
1Y 1B 
2Y 2A 

2B 
GND Vee 
GND Vee 
GND 3A 

3B 
4A 
4B 

The 7 4ACT11258 is designed to multiplex signals from 4-bit data sources to 4-output data lines in bus-organized 
systems. The 3-state outputs will not load the data lines when the output control pin (<3) is at a high logic level. 

The 74ACT11258 is characterized for operation from - 40·C to 85·C. 

FUNCTION TABLE 

INPUTS 

OUTPUT DATA OUTPUT 

CONTROL 
SELECT 

G A/B A B 

H X X X 

L L L X 

L L H X 

L H X L 

L H X H 

EPle is a trademark of Texas Instruments Incorporated. 

TEXAS ~ 
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Z 

H 

L 

H 

L 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 

2-331 



74ACT11258 
QUADRUPLE 2-LlNE TO 1-LlNE DATA SELECTOR/MULTIPLEXER 
WITH 3-STATE OUTPUTS 
SCAS056A- 03278. JANUARY 1989- REVISEOAPRIL 1993 

logic symbolt 

G 
AlB 

1A 
1B 
2A 

2B 
3A 
3B 
4A 
4B 

10 
" 1 

20 

19 
18 
17 
14 
13 
12 
11 

EN 
G1 .., ,.. 

MUX 

'1 2 
'il 

1 
3 

8 

9 

1Y 

2Y 

3Y 

4Y 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publicati~n 617-12. 

logic diagram (positive logic) 

G 

AlB 

20 
1A 

19 
1B 

18 
2A 

17 
2B 

3A 
14 

13 
3B 

12 
4A 

11 
4B 

2 
1Y 

3%'( 

8 
3Y 

4Y 

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 < a or VI> Vecl ................................................. ± 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ............................................ ± 50 mA 
Continuous output current, 10 (Vo = a to Vecl .............................................. ± 50 mA 
Continuous current through Vee or GND .................................................. ± 100 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. 

recommended operating conditions 

Vee 

VIH 

VIL 

VI 

Vo 

IOH 

IOl 

!J.t/!J.v 

TA 

2--332 

Supply voltage 

High-level input voltage 

low-level input voltage 

I nput voltage 

Output voltage 

High-level output current 

low-level output current 

Input transition rise or fall rate 

Operating free-air temperature 

TEXAS ~ 
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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 



74ACT11258 
QUADRUPLE 2-LlNE TO 1-LlNE DATA SELECTOR/MULTIPLEXER 

WITH 3-STATE OUTPUTS 
SCAS056A- D3278, JANUARY 1989 - REVISED APRIL 1993 

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

PARAMETER TEST CONDITIONS vcc 
TA=25°C 

MIN MAX UNIT 
MIN TYP MAX 

4.5V 4.4 4.4 
IOH =-5O!lA 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 V 
IOH=-24mA 

5.5V 4.94 4.8 

10H =-75 mAt 5.5V 3.85 

4.5V 0.1 0.1 
IOL = 5O!lA 

5.5V 0.1 0.1 

VOL 4.5V 0.36 0.44 V 
IOL=24mA 

5.5V 0.36 0.44 

10L= 75 mAt 5.5V 1.65 

10Z Vo = VCC or GND 5.5V ± 0.5 ±5 !lA 

II VI = Vee or GND 5.5V ± 0.1 ± 1 !lA 

lee VI = Vee or GND, 10=0 5.5V 8 80 !lA 

l\lee* One Input at 3.4 V. Other inputs at VCC or GND 5.5V 0.9 1 mA 

ei VI = Vee or GND 5V 3.5 pF 

eo Vo = Vee or GND 5V 8 pF 

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 Vec. 

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

PARAMETER 
FROM TO TA = 25°C 

MIN MAX UNIT 
(INPUT) (OUTPUT) MIN TYP MAX 

tpLH 1.5 5.4 7.7 1.5 8.5 
Aor B AnyY ns 

tpHL 1.5 5.7 7.7 1.5 8.7 

tpLH 1.5 5.7 8 1.5 8.8 
AlB AnyY ns 

tpHL 1.5 6.7 9.4 1.5 10.4 

tpZH 1.5 5.7 8.1 1.5 8.8 
G AnyY ns 

tpZL 1.5 6.4 8.8 1.5 9.8 

tPHZ 1.5 6.1 7.5 1.5 7.7 
G AnyY ns 

tPLZ 1.5 6.3 8.3 1.5 9 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS TYP UNIT 

I Outputs enabled 35 
epd Power dissipation capacHance 

I 
CL = 50 pF, f = 1 MHz pF 

Outputs disabled 15 

1ExAs ~ 
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74ACT11258 
QUADRUPLE 2-LlNE TO 1-LlNE DATA SELECTOR/MULTIPLEXER 
WITH 3-STATE OUTPUTS 
SCAS056A- 03278, JANUARY 1969 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

o 2xVCC 

5000 Sl 
From Output -~>---'---'V\IIr----/ 

o Open 

Under Test 

CL=5OpF T 
(see Note A) 

5000 rD 

LOAD CIRCUIT 

Input L· 
(see Note B) -----1'0 1.5 V 

\l.;V--- 3V 

In-Phase 
Output 

Out·or·Phase 
Output 

I 
I' ov 

I ~ 
tPLH ---l4--+I I '1 tpHL 

11--- VOH 150% V~C ~ 50% VCC 
--01-1 -J I '\..:::... VOL 

II ~ 
tpHL ---l4----+i I tpLH 

I !!=: VOH 
\. 50% VCC T 50% VCC 

. - -- VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

TEST Sl 

tpLti/tPHL Open 

tpL.Z!tPZL 2xVCC 
tPHz!tPZH GND 

Output 

~1'5V Control t l .s:! ____ (Iow·level 
enabling) 

tpZL -.I 14- I 
I i tPLZ-.I 

I 

Output ~ 
Waveform 1 

I ~vccI ~_VQC_ I Sl st2xVCC I (see Note C) I 
~ I I tpHZ~ 

Output 
tpZH -+i 14- I 

Waveform 2 
15O%VCC 

~o%VCC-
Sl atGND 

(see Note C) 

VOLTAGE WAVEFORMS 

3V 

OV 

... VCC 

VOL 

VOH 

... OV 

B. All input pulses are supplied by generators having Ihe following characteristics: PRR" 10 MHz, Zo = 50 0, Ir = 3 ns, If = 3 ns. 
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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. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Applications Include: 
Buffer/Storage Registers 
Shift Registers 
Pattern Generators 

• Flow-Through Architecture to Optimize 
PCB Layout 

• Multiple Center-Pin Vee and GND 
Configurations to 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 and Standard 
Plastic 300-mil DIPs 

description 

74AC11273 
OCTAL D-TYPE FLIP-FLOP 

WITH CLEAR 
SCAS0132 - 03442, MARCH 1990 - REVISED APRIL 1993 

OW OR NT PACKAGE 
(TOP VIEW) 

10 

20 
30 

GNO 

50 

60 

70 

80 

ClR 
10 
20 
30 
40 

Vcc 
Vcc 
50 

60 

70 

80 

ClK 

These positive-edge-triggered flip-flops implement D-type flip-flop logic with a direct clear input. 

Data at the D inputs meeting the setup time requirements is transferred to the Q outputs on the positive-going 
edge of the clock pulse. When the clock input is at either the high or low level, the D input signal has no effect 
at the output. 

The 74AC11273 is characterized for operation from - 40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 

CLR CLK 0 Q 

l X X L 

H t H H 

H t L l 

H L X 00 

EPIC is a trademark of Texas Instruments Incorporated. 

logic symbolt 

CLR 24 

CLK 
13 

10 
23 

10 1Q 

20 
22 2 

2Q 
30_21 __ 3 

3Q 

40 
20 4 

4Q 
50_17 __ 9 5Q 

16 
60---

10 
6Q 

70_15 __ 11 
7Q 

14 80--- 12 
8Q 

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

PRODUCTION DATA Information .. current .. or publlc.tlon date. 
Products conform to lpecHications per the term. crt Texu Inalrumeml 
standard warranty. Production procelling doe. not necessarily Include 
teating 01.11 p"Rlmet ..... TEXAS ~ 

INSTRUMENTS 

Copyright © 1993, Texas Instruments Incorporated 
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74AC11273 
OCTAL D-TYPE FLIP-FLOP 
WITH CLEAR 
SCAS0132 - 03442, MARCH 1990 - REVISED APRIL 1993 

logic diagram (positive logic) 

·10 

23 
13 

1 
1Q 

20 
22 

2 
2Q 

3D 
21 

3 
3Q 

40 
20 

4 
4Q 

50 
17 

9 
5Q 

70 
15 

10 
6Q 

11 
7Q 

so 
14 

12 
SQ 

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 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 rnA 
Output clamp current, 10K (Va < 0 or Va> Vee) ............................................ ± 50 rnA 
Continuous output current, 10 (Va = 0 to Vee) .............................................. ± 50 rnA 
Continuous current through Vee or GND ......................... , ........................ ± 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 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 

MIN NOM MAX UNIT 

Vee Supply voltage 3 5 5.5 V 

Vee=3V 2.1 

VIH High-level input voltage Vee = 4.5V 3.15 V 

vee = 5.5V 3.S5 

Vee = 3V 0.9 

VIL LOW-level input vo~age Vee=4.5V 1.35 V 

Vee = 5.5 V 1.65 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee=3V -4 

IOH High-level output current Vee = 4.5 V -24 mA 

Vee = 5.5 V -24 

Vee=3V 12 

IOL LOW-level output current Vee =4.5V 24 mA 

Vee = 5.5V 24 

lJ.t/!J.v Input transition rise or fall rate 0 10 nslV 

TA Operating free-air tem perature -40 85 °e 

TEXAS ." 
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74AC11273 
OCTAL O-TYPE FLIP-FLOP 

WITH CLEAR 
SCAS0132-D3442, MARCH 1990-REVISEDAPRIL 1993 

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

PARAMETER TEST CONDITIONS Vee 
TA = 25°C 

MIN MAX UNIT 
MIN TYP MAX 

3V 2.9 2.9 

10H = - 50 j.iA 4.5V 4.4 4.4 

5.5V 5.4 5.4 

IOH=-4mA 3V 2.58 2.48 
VOH 4.5V 3.94 

V 
3.8 

IOH=-24mA 
5.5V 4.94 4.8 

IOH=-50mAt 5.5V 

10H =-75 mAt 5.5V 3.85 

3V 0.1 0.1 

10l = 50 j.iA 4.5V 0.1 0.1 

5.5V 0.1 0.1 

10l= 12mA 3V 0.36 0.44 
VOL 4.5V 

V 
0.36 0.44 

10l = 24 rnA 
5.5V 0.36 0.44 

10l= 50 mAt 5.5V 

10l= 75 mAt 5.5V 1.65 

II VI = VCC or GND 5.SV ±0.1 ±1 j.iA 

ICC VI = VCC or GND, 10=0 S.5V 8 80 j.iA 

Ci VI = VCC or GND 5V 4 pF 

t Not more than one output should be tested at a lime, and the durallon 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 Figure 1) 

TA=25°e 
MIN MAX UNIT 

MIN MAX 

fclock Clock frequency 0 55 0 55 MHz 

ClRlow 6 6 
tw Pulse duration ns 

ClK high or low 9.1 9.1 

Data 7.5 7.5 
tsu Setup time before ClK t ns 

ClR inactive 6 6 

th Hold time, data after ClKt 0 0 ns 

timing requirements over recommended operating free-air temperature range, Vee = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 

fclock Clock frequency 

tw Pulse duration 

tsu Setup time before ClKt 

th Hold time, data after ClKt 

ClRlow 

ClK high or low 

Data 

ClR inactive 

TEXAS ~ 
INSTRUMENTS 
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TA=25°e 
MIN MAX UNIT 

MIN MAX 

0 80 0 80 MHz 

5 5 
ns 

6.3 6.3 

5 5 
ns 

4.5 4.5 

0 0 ns 
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74AC11273 
OCTAL D-TYPE FLIP-FLOP 
WITH CLEAR 
SCAS0132 - 03442, MARCH 1990 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA = 25°C 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

fmax 55 55 

tpHl ClR AnyQ 5.2 14.3 16.5 5.2 

tplH 4.2 12.1 14.3 4.2 
ClK ~yQ 

tpHl 5.5 14.5 16.7 5.5 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

fmax 

tpHl CLR AnyQ 

tplH 
ClK AnyQ 

tpHl 

operating characteristics, Vee = 5 V, TA = 25°e 

PARAMETER 

Cpd Power dissipation capachance 

TEXAS ~ 
INSTRUMENTS 

TA=25°C 

MIN TYP MAX 

80 

4.3 9.2 10.9 

3.5 7.7 9.3 

4.5 9.3 11 

TEST CONDITIONS 
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MIN 

80 

4.3 

3.5 

4.5 

MAX UNIT 

MHz 

18.4 ns 

16.5 
ns 

18.6 

MAX UNIT 

MHz 

12.3 ns 

10.7 
ns 

12.4 



llmlng Input 
(see Note B) 

Oetalnput 

74AC11273 
OCTAL D·TYPE FLlp·FLOP 

WITH CLEAR 
SCAS0132 - 03442, MARCH 1990 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

LOAD CIRCUIT 

VOLTAGE WAVEFORMS 

Input 
(see Note B) 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capac~ance. 
B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

1ExAs ..Jf 
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• Inputs Are TTL-Voltage Compatible 

• Applications Include: 
Buffer/Storage Registers 
ShiH Registers 
Pattern Generators 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Multiple Center-Pin Vee and GND 
Configurations Minimize High-Speed 
Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-j.lm Process 

• SOO-mA Typical Latch-Up Immunity 
at 125·C 

• Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mll DIPs 

description 

SCAS130 

74ACT11273 
OCTAL D· TYPE FLlP·FLOP 

WITH CLEAR 
MARCH 1990 - REVISED APRIL 1993 

ow OR NT PACKAGE 
(TOP VIEW) 

ClR 
10 
20 
30 

GNO 40 
GNO Vcc 
GNO Vcc 
GNO 50 

60 
70 

7Q 80 
8Q ClK 

These positive-edge-triggered flip-flops implement D-type flip-flop logic with a direct clear input. 

Data at the D inputs meeting the setup time requirements is transferred to the Q outputs on the positive-going 
edge of the clock pulse. When the clock input is at either the high or low level, the D input signal has no effect 
at the output. 

The 74ACT11273 is characterized for operation from - 40·C to 8S·C. 

FUNCTION TABLE logic symbol t 
INPUTS OUTPUT 

CLR CLOCK 0 Q 

l X X L 

H t H H 

H t L L 

H L X 00 

CLR 

ClK 

10 1Q 

20 
2 2Q 

30_21 __ 3 3Q 

40 20 4 4Q 
50_17 __ 9 5Q 
60_16 __ 10 6Q 
70_15 __ 11 7Q 
80_14 __ 12 8Q 

t This symbol is in accordance with ANSI/I EEE Std 91-1964 

and IEC Publication 617-12. 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODucnON DATA IrlormltJon I. current I. 01 publication dltt. 
Producta conform to lpeclfieatlonl per the t.rm. or Tex.lln,trument. 
-.tandard warranty. Produellon ~ .. Inv don nOl necenarlly Includ. 
ttltlng of III pi,.. ..... TEXAS ~ 
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74ACT11273 
OCTAL D·TYPE FLIP·FLOP 
WITH CLEAR 
SCAS130-D3443, MARCH 1990- REVISED APRil 1993 

logic diagram (positive logic) 

10 
23 

13 

1 
10 

20 
22 

2 
20 

3D 
21 

3 
30 

40 
20 

4 
40 

50 

17 

9 
50 

60 
16 

70 

10 
60 

15 

11 
70 

80 
14 

12 
80 

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 or Vo > Vee) ............................................ ± 50 mA 
Continuous output current, 10 (VO = 0 to Vee) .............................................. ± 50 mA 
Continuous current through Vee or GND .................................................. ± 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-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 

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 I nput voltage 0 VCC V 

Vo Output voltage 0 VCC V 

IOH High-level output current -24 rnA 

IOL Low-level output current 24 rnA 

!J.t/11v I nput transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·C 

1ExAs ~ 
INSIRUMENTS 
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74ACT11273 
OCTAL O·TYPE FLlp·FLOP 

WITH CLEAR 
SCAS130 - 03443. MARCH 1990 - REVISED APRIL 1993 

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

PARAMETER TEST CONDITIONS Vce 
TA=2soe 

MIN MAX UNIT 
MIN TYP MAX 

4.SV 4.4 4.4 
IOH =- 50 J1A 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 V 
10H =-24mA 

5.5V 4.94 4.8 

10H =-75 mAt S.5V 3.85 

4.5V 0.1 0.1 
10l = 50 J1A 

5.5V 0.1 0.1 

VOL 4.5V 0.36 0.44 V 
IOl=24mA 

5.5V 0.36 0.44 

IOl=75 mAt 5.5V 1.65 

II Vo = Vee or GND 5.5V ± 0.1 ± 1 J1A 
lee VI = Vee or GND, 10=0 5.5V 8 80 J1A 
~Iee:j: One input at 3.4 V, Other inputs at Vee or GND 5.5V 0.9 1 mA 

ei VI = Vee or GND 5V 4 pF 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
:j: 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. 

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

PARAMETER 
TA =25°e 

MIN MAX UNIT 
MIN MAX 

fclock Clock frequency 0 85 0 85 MHz 

ClRlow 5 5 
tw Pulse duration ns 

ClK high or low 5.9 5.9 

Data high 4 4 

tsu Setup time before ClKt Data low 5 5 ns 

ClR inactive 4 4 

th Hold time after CLKt 1 1 ns 

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

PARAMETER 
FROM TO TA = 25°C 

(INPUT) (OUTPUT) MIN TYP MAX 

fmax 85 

tPHl ClR AnyQ 4.4 9.5 12 

tpLH 5.4 9.4 11.4 
elK AnyQ 

tpHl 6 10.3 12.5 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER 

Cpd Power dissipation capacHance 

TEST CONDITIONS 

Cl = 50 pF, 

TEXAS ~ 
INSTRUMENTS 
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f = 1 MHz 

MIN MAX UNIT 

85 MHz 

4.4 13.3 ns 

5.4 13.1 
ns 

6 14.1 
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74ACT11273 
OCTAL D-TYPE FLIP-FLOP 
WITH CLEAR 
SCAS130 - 03443, MARCH 1990- REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

Fr~~d~U::;,n 
CL=5OpF 

(see Note A) T 500 0 

Timinglnp~ 

(see Note B) 

Datalnp~ 

- -- -

LOAD CIRCUIT 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

i+----'--- tw ---.I 
1 1 3V 

Inp~ 3 Eov 

Inp~ 

(see Note B) 

In-Phase 
O~put 

O~-of-Phase 

O~put 

VOLTAGE WAVEFORMS 

3V 
.L1.5V \1.;-V---

---" I' OV 
tPLH~ KtPHL 

1 I \!-.:...,-; VOH : 150% V~C ~VCC 
---:-1 ---' . 1 VOL 

tPHL~ ~tPLH 
I !!:=: VOH 

\50% VCC T 50% Vec 
. - -- VOL 

VOLTAGE WAVEFORMS 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

1ExAs ~ 
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74AC11280 
9-BIT PARITY GENERATOR/CHECKER 

• Generates Either Odd or Even Parity for 
Nine Data Lines 

• Cascadable for n-Blts Parity 
• Flow-Through Architecture to Optimize 

PCB Layout 

• Center-Pin Vee and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-J.tm Process 

• 500-mA Typical Latch-Up Immunity 
at 125·C 

• Package Options Include Plastic 
Smail-Outline Packages and Standard 
Plastic 300-mll DIPs 

description 

D OR N PACKAGE 
(TOP VIEW} 

B C 
A 0 

I ODD E 
GND 

I EVEN 
NC 

This universal, monolithic, nine-bit parity generator/checker features odd and even outputs to facilitate operation 
of either odd or even parity application. The word-length capability is easily expanded by cascading. 

The 74AC11280 is characterized for operation from - 40·C to 85·C. 

FUNCTION TABLE 

NUMBER OF INPUTS A OUTPUTS 

THRU I THAT ARE HIGH I EVEN IODD 

0,2,4,6,8 H L 

1,3,5,7,9 L H 

EPIC is a trademark of Texas Instruments Incorporated. 

logic symbolt 

A 

B 

C 

D 

E 

F 

G 

H 

2 

1 

14 

13 

12 

10 

9 

8 

7 

2k 

S 
I EVEN 

3 
IODD 

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

~:~~~:o:1~ .~or:=RI ~;:,:.: .,c!.~.:m~ 
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74AC11280 
9-BIT PARITY GENERATOR/CHECKER 

SCAS055A-D3201.APRIL 1989- REVISED APRIL 1993 

logic diagram (positive logic) 

:l: EVEN 

:l: ODD 

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 ................................................. :!: 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 .................................................. :!: 100 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. 

1ExAs ~ 
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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 

10H High-level output current 

10l low-level output current 

AtlAv Input transition rise or fall rate 

TA Operating free-air temperature 

74AC11280 
9-BIT PARITY GENERATOR/CHECKER 

SCAS055A- 03201, APRIL 1989 - REVISED APRIL 1993 

MIN NOM MAX UNIT 

3 5 5.5 V 

Vee=3V 2.1 

Vee =4.5V 3.15 V 

Vee = 5.5V 3.85 

Vee=3V 0.9 

Vee = 4.5V 1.35 V 

Vee =5.5V 1.65 

0 Vee V 

0 Vee V 

Vee=3V -4 

Vee = 4.5V -24 rnA 

Vee = 5.5V -24 

Vee=3V 12 

Vee = 4.5V 24 rnA 

Vee = 5.5V 24 

0 10 ns/V 

-40 85 ·e 

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

PARAMETER TEST CONDITIONS VCC 
TA=25·C 

MIN MAX UNIT 
MIN TYpt MAX 

3V 2.9 2.9 

10H =-50 tAA 4.5V 4.4 4.4 

5.5V 5.4 5.4 

VOH IOH=-4mA 3V 2.58 2.48 V 

4.5V 3.94 3.8 
10H =-24mA 

5.5V 4.94 4.8 

10H =-75 mAt 5.5V 3.85 

3V 0.1 0.1 

10l = 50 tAA 4.5V 0.1 0.1 

5.5V 0.1 0.1 

VOL IOl=12mA 3V 0.36 0.44 V 

4.5V 0.36 0.44 
10l = 24 rnA 

5.5V 0.36 0.44 

10l= 75 mAt 5.5V 1.65 

II VI = Vee or GND 5.5V '" 0.1 '" 1 tAA 
lee VI = Vee or GND, 10=0 5.5V 8 80 tAA 
ei VI = Vee or GND 5V 3.5 pF 

t All typical values are at Vee = 5 V, TA = 25°e. 
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74AC11280 
9-BIT PARITY GENERATOR/CHECKER 

SCAS055A-D3201.APRIL 1989-REVISEDAPRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
VCC = 3.3 V:I: 0.3 V (see Figure 1) 

PARAMETER 
FROM TO TA=2SoC 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

tpLH 1.S 9.8 13.S 1.S 
Any input EVEN 

tpHL 1.S 10.5 13.9 1.5 

tpLH 1.S 9.9 13.8 1.S 
Any input ODD 

tPHL 1.S 10.6 14.4 l.S 

switching characteristics over recommended operating free-air temperature range, 
VCC = 5 V:I: 0.5 V (see Figure 1) 

PARAMETER 
FROM TO TA = 25°C 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

tpLH 1.S S.9 9.1 1.5 
Any input EVEN 

tpHL 1.5 6.7 9.9 1.S 

tpLH 1.5 6 9.3 1.S 
Any input ODD 

tpHL 1.S 6.8 10.3 1.S 

operating characteristics, V CC = 5 V, T A = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacnance 

PARAMETER MEASUREMENT INFORMATION 

From Output 

CL=50pF 

(see N~::~ ~ 50% ~50~ - - --

1 1 1 
tpLH I· ·1 ~ .1 tPHL 

MAX 

14.9 

15.4 

1S.1 

1S.6 

MAX 

10.1 

10.9 

10.3 

11.1 

Vee 

OV underTest~ 

(see Note A) I soo Q _ 

- -

1 1 
I ,....----... ~,.j -- VOH 

Output 150% Vcc 50% Vcc 
________ J VOL 

LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

UNIT 

ns 

ns 

UNIT 

ns 

ns 

B. Input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz. Zo = SO Q. tr = 3 ns. tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

1ExAs ~ 
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• Inputs Are TTL-Voltage Compatible 
• Generates Either Odd or Even Parity for 

Nine Data Lines 
• Cascadable for n-Bits Parity 
• 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 

• SOO-mA Typical Latch-Up Immunity 
at 12S·C 

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

description 

These universal, monolithic, 9-bit parity 
generators/checkers feature odd and even 
outputs to facilitate operation of either an odd or 
even parity application. The word-length 
capability is easily expanded by cascading. 

The 54ACT11280 is characterized for operation 
over the full military temperature range of - 55·C 
to 125·C. The 74ACT11280 is characterized for 
operation from - 40·C to 85·C. 

FUNCTION TABLE 

NUMBER OF INPUTS OUTPUTS 
ATHRU I 

THAT ARE HIGH 1: EVEN 1:000 

0,2,4,6.8 H L 

1.3,5,7,9 L H 

EPIC is a trademark of Texas Instruments Incorporated. 

54ACT11280, 74ACT11280 
9-BIT PARITY GENERATORS/CHECKERS 

SCAS046A- AUGUST 1988 - REVISED APRIL 1993 

54ACT11280, , , J PACKAGE 
74ACT11280 ... 0 OR N PACKAGE 

(TOP VIEW) 

C 
D 
E 

VCC 
F 
G 
H 

54ACT11280 •.. FK PACKAGE 

C 4 
NC 5 

B 6 
NC 7 

A 8 

(TOP VIEW) 

(,) 
00 

OWZ>u.. 

3 2 1 2019 
18 

17 

16 

15 

14 
9 10 11 12 13 

OOOZo 
OZZ~Z o (!) W 
I'-l 

NC - No internal connection 

G 
NC 

H 
NC 

logic symbolt 

A 

B 

C 

o 
E 

F 

G 

H 

2 

1 

14 

13 

12 

10 

9 

8 

7 

2k 

5 
1: EVEN 

3 
1:000 

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

Pin numbers shown are for the 0, J, and N packages. 

~~~~~fo:I~ .~O:!:RI ';.~~:=r:~ ~ ~::~~~:m~~~ 
llancfaf'd warranty. Production processing dati nCli nec .... rfly Includ. 
ttttlr\g of all paflmttefS. TEXAS ." 
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54ACT11280, 74ACT11280 
9-BIT PARITY GENERATORS/CHECKERS 

SCAS046A- 03148, AUGUST 1988 - REVISED APRIL 1993 

logic diagram (positive logic) 

Pin numbers shown are for the D, J, and N 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, 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 ................................................... ± 00 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 condnions' 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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recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI I nput voltage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

!J.t/i!.v Input transition rise or fall rate 

TA Operating free-air temperature 

54ACT11280, 74ACT11280 
9-BIT PARITY GENERATORS/CHECKERS 

SCAS046A - 03148, AUGUST 1988 - REVISED APRIL 1993 

54ACT11280 74ACT11280 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 VCC 0 VCC V 

0 Vce 0 VCC V 

-24 -24 mA 

24 24 mA 

0 10 0 10 ns/V 

-55 125 -40 85 ·C 

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

TA = 25·C 54ACT11280 74ACT11280 
PARAMETER TEST CONDITIONS VCC UNIT 

MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
IOH = - 50 j.LA 

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 
V 

IOH =-50mAt 5.5V 3.85 

IOH =-75mAt 5.5V 3.85 

4.5V 0.1 0.1 0.1 
IOL = 50 j.LA 

5.5V 0.1 0.1 0.1 

4.5V 0.36 0.5 0.44 
VOL 10L = 24 mA 

5.5V 0.36 0.5 0.44 
V 

10L=50 mAt 5.5V 1.60 

IOL= 75 mAt 5.5V 1.65 

II VI = VCC or GNO 5.5V ± 0.1 ±1 ±1 j.LA 

ICC VI = VCC or GNO, 10=0 5.5V 8 160 80 j.LA 

!J.ICC:j: 
One input at 3.4 V, 

5.5V 0.9 1 1 mA 
Other inputs at GNO orVCC 

Ci VI = VCC or GNO 5V 3.5 pF 

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 voUage levels rather than a V or VCC. 

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

FROM 
PARAMETER 

(INPUT) 

tpLH 
Any input 

tpHL 

tpLH 
Any input 

tpHL 

TO TA = 25·C 
(OUTPUT) MIN TYP 

1.5 7.3 
1: EVEN 

1,5 8,8 

1,5 7,3 
1:000 

1.5 8,6 

TEXAS ~ 
INSTRUMENTS 

MAX 

10.8 

12,5 

10,8 

12.4 
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54ACT11280 74ACT11280 
UNIT 

MIN MAX MIN MAX 

1.5 13.1 1.5 12,2 
ns 

1,5 15,6 1,5 14,3 

1.5 12,9 1,5 12,1 
ns 

1,5 15,7 1.5 14,3 
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54ACT11280, 74ACT11280 
9·BIT PARITY GENERATORS/CHECKERS 

SCAS046A- 03148, AUGUST 1988 - REVISED APRIL 1993 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

CpeI Power dissipation capacitance f= 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTest~ 
CL=50pF 

(see Note A) T 500 C 

- -- -

LOAD CIRCUIT 

Input ./ 
(see Note B) --.--/0 1.5 V 

\:- ---- 3V 
,1.5V 

In-Phase 
Output 

Out-of-Phase 
Output 

I 
1 OV 

I ~ 
tpLH ~ ,·"l tpHL 

11--- VOH 150% V~c '\l.. 50% VCC 
--+-1 --' 1 '\..:.:.:. VOL 

II ~ 
tpHL~ I tpLH 

I ~ VOH 

\50% VCC T_ ~ :!.C;OL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

2-352 

B. Input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 C, Ir = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one Input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Generates Either Odd or Even Parity for 
Nine Data Lines 

• Cascadable for n-Blts Parity 
• Direct Bus Connection for Parity 

Generation or for Checking by Using the 
Parity I/O Port 

• 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 

• SOO-mA Typical Latch-Up Immunity 
at 12S·C 

• Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mll DIPs 

description 

74AC11286 
9-BIT PARITY GENERATOR/CHECKER 
WITH BUS DRIVER PARITY I/O PORTS 

1988 - REVISED APRIL 1993 

o OR N PACKAGE 
(TOP VIEW) 

B 
A 

PARITY I/O 3 
GND 4 

c 
o 
E 

The 74AC11286 universal 9-bit parity generator/checker features a local output for parity checking and a 
bus-driving parity I/O port for parity generation/checking. The word-length capability is easily expanded by 
cascading. 

The XMIT control input is implemented specifically to accom modate cascading. When the XMIT is low, the parity 
tree is disabled and the PARITY ERROR output will remain at a high logic level regardless of the input levels. 
When XMIT is high, the parity tree is enabled. The PARITY ERROR output will indicate a parity error when either 
an even number of inputs (A through I) are high and PARITY I/O is forced to a low logic level, or when an odd 
number of inputs are high and PARITY I/O is forced to a high logic level. 

The I/O control circuitry was designed so that the I/O port will remain in the high-im pedance state during power 
up or power down to prevent bus glitches. 

The 74AC11286 is characterized for operation from - 40·C to 8S·C. 

FUNCTION TABLE 

NUMBER OF INPUTS 
XMIT PARllY 

PARllY 
(A THRU I) THAT ERROR 

ARE HIGH 
INPUT I/O 

OUTPUT 

0,2,4,6,8 

1,3,5,7,9 

0,2,4,6,8 

1,3,5,7,9 

h - high input level 
H - high output level 

EPIC is a trademark of Texas Instruments Incorporated. 

I H 

I L 

h h 

h I 

h h 

h I 

I - low input level 
L - low output level 

PROOUcnON DATA Informalton II current II of publication dat •. 
Product, conform to lpeclflcltlont per the tennl d Texas Instruments 
atandard WIIT.my. Production processing don nOi necelurily Include 
t •• ting of III pillmet ..... TEXAS ~ 
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H 

H 

H 

L 

L 

H 
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74AC11286 
9-BIT PARITY GENERATOR/CHECKER 
WITH BUS DRIVER PARITY I/O PORTS 
03165, AUGUST 1988 - REVISED APRIL 1993 

logic symbolt 

A 

B 

C 

o 
E 

F 

G 

H 

2 

1 

14 

13 

12 

10 

9 

8 

7 

6 "- EN 1 

2k 

3 
W 

-.-J N2 

2,1 
5 

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

logic diagram (positive logic) 

2 
A 

B 

14 
C 

13 
0 

12 
E 

10 
F 

9 
G 

8 
H 

7 

PARITY 3 

I/O 

6 
XMIT 

PARITY 1/0 

PARITY ERROR 

PARITY 
ERROR 

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 (Va < 0 or Va > Vee) ............................................ ± 50 mA 
Continuous output current, 10 (Va = 0 to Vee) .............................................. ± 50 mA 
Continuous current through Vee or GND .................................................. ± 100 mA 
Storage temperature range ........................................................ -65·C to 150·C 

i Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. 'rhese 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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recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input vonage 

VI Input voHage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

At/Av Input transition rise or fall rate 

TA Operating free-air temperature 

74AC11286 
9-BIT PARITY GENERATOR/CHECKER 
WITH BUS DRIVER PARITY I/O PORTS 

03165, AUGUST 1988 - REVISED APRIL 1993 

MIN NOM MAX UNIT 

3 5.5 V 

Vee=3V 2.1 

Vee =4.5V 3.15 V 

Vee = 5.5V 3.85 

Vee =3V 0.9 

Vee =4.5V 1.35 V 

Vee = 5.5V 1.65 

0 Vee v 
0 Vee V 

Vee=3V -4 

Vee =4.5V -24 rnA 

Vee =5.5V -24 

Vee=3V 12 

Vee =4.5V 24 rnA 

Vee = 5.5V 24 

0 10 nslV 

-40 85 'e 

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

PARAMETER TEST CONDITIONS VCC 
TA=25'C 

MIN TYP 

3V 2.9 

10H = -50 jIA 4.5V 4.4 

5.5V 5.4 

VOH 10H =-4mA 3V 2.58 

4.5V· 3.94 
IOH =-24mA 

5.5V 4.94 

10H =-75 mAt 5.5V 

3V 

10L = 50 j.iA 4.5V 

5.5V 

VOL 10L= 12mA 3V 

4.5V 
IOL=24mA 

5.5V 

10L = 75 mAt 5.5V 

IOZ Vo = Vee or GND 5.5V 

II VI = Vee or GND 5.5V 

ICC VI = Vee or GND, 10=0 5.5V 

ei VI = Vee or GND 5V 3.5 

eo Vo = Vee or GND 5V 8.5 

t Not more than one output should be tested at a lime, and the duration of the test should not exceed 10 ms. 
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MIN MAX UNIT 
MAX 

2.9 

4.4 

5.4 

2.48 V 

3.8 

4.8 

3.85 

0.1 0.1 

0.1 0.1 

0.1 0.1 

0.36 0.44 V 

0.36 0.44 

0.36 0.44 

1.65 

",0.5 ",5 jIA 

'" 0.1 '" 1 jIA 

8 80 jIA 

pF 

pF 
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74AC11286 
9·BIT PARITY GENERATOR/CHECKER 
WITH BUS DRIVER PARITY I/O PORTS 
03165. AUGUST 1988 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V, (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=25°C 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

tpLH 2.6 10 11.7 2.6 
Any A thru I PARITYI/O 

tPHL 3.8 11.6 14.5 3.8 

tpLH 3 8.5 13.1 3 
Any A thru I PARITY ERROR 

tpHL 4 10.9 16 4 

tPLH 2.2 5.9 7.6 2.2 
PARITY 1/0 PARITY ERROR 

tpHL 3.4 7.9 10.2 3.4 

tpZH 1.8 4.9 6.4 1.8 
XMIT PARITY 1/0 

tpZL 3.5 9.7 12.8 3.5 

tPHZ 3.2 5.4 6.6 3.2 
XMIT PARITYI/O 

tpLZ 3.2 5.4 6.7 3.2 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V, (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tPLH 
Any A thru I PARITYI/O 

tPHL 

tPLH 
Any A thru I PARITY ERROR 

tPHL 

tPLH 
PARITYI/O PARITY ERROR 

tpHL 

tpZH 
XMIT PARITYI/O 

tpZL 

tPHZ 
XMIT PARITYI/O 

tpLZ 

operating characteristics, Vee = 5 V, TA = 25°e 

PARAMETER 

Cpd Power dissipation capacitance 
I Outputs enabled 

I Outputs disabled 

TEXAS ,.., 
INSIRUMENTS 

TA=25°C 

MIN TYP MAX 

2 5.5 8 

3.1 6.9 9.1 

2.5 5.2 8.9 

3.3 6.5 10.7 

1.9 3.9 5.6 

2.9 5 7.2 

1.4 3.3 4.9 

3 5.4 8.3 

3.1 4.8 6.1 

3 4.6 6 

TEST CONDITIONS 

CL= 50 pF. f = 1 MHz 
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MIN 

2 

3.1 

2.5 

3.3 

1.9 

2.9 

1.4 

3 

3.1 

3 

MAX UNIT 

13.1 
ns 

16.1 

14.7 
ns 

17.8 

8.4 
ns 

11.1 

7 
ns 

13.6 

7 
ns 

7.2 

MAX UNIT 

9 
ns 

10.7 

10 
ns 

12 

6.2 
ns 

7.9 

5.3 
ns 

8.9 

6.5 
ns 

6.3 

TYP UNIT 

53 

46 
pF 



74AC11286 
9-BIT PARITY GENERATOR/CHECKER 
WITH BUS DRIVER PARITY I/O PORTS 

03165, AUGUST 1988 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

5000 Sl 

From Output -~~-""'--"v'Vv--_./ 
Under Test 

CL.=50pF T 
(see Note A) 

5000 

L.OAD CIRCUIT 

o 2xVCC TEST 

o Open tpL.H/tpHL. 

ro tpLZltpZL. 
tPHz!tPZH 

-=-

Sl 

Open 
2xVCC 

GND 

VCC 

'----...... t4 50~ _ _ _ _ 0 V 

\50~----Input L 
(see Note B) ---I: 50% 

I I 

VCC 

OV 

tpHL. ~ ~ 
I 

Output ------.., 50% VCC 

I 
14-14 -~~I- tpLH 

~I VOH 
T 5O%VCC 

-- VOL. 

VOL.TAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacttance. 

Output ---I-" 
Waveform 1 

Sl 812 x VCC 
(see Note C) 

Output 
Waveform 2 

SlstGND 
(see Note C) 

I 
I 
I 

tpZH -+! 

'--__ 1o-J!=-20% VCC 
~----

I tpHZ~ 
14-

___ ...J150% VCC 

I 

VOL.TAGE WAVEFORMS 

... Vce 

- OV 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 Q, tf = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS ~ 
INSTRUMENTS 
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• Inputs Are TTL-Voltage Compatible 
• Generates Either Odd or Even Parity for 

Nine Data Lines 

• Cascadable for n-Blts Parity 
• Center-Pin Vee and GND Configurations 

Minimize High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-lLm Process 

• SOO-mA Typical Latch-Up Immunity at 125·C 
• Package Options Include Plastic 

Smail-Outline Packages and Standard 
Plastic 300-mll DIPs 

description 

74ACT11286 
9-BIT PARITY GENERATOR/CHECKER 
WITH BUS DRIVER PARITY I/O PORTS 

SCAS069A- 1988-REVISEDAPRIL 1993 

o OR N PACKAGE 
(TOP VIEW) 

B 
A 

PARITY I/O 3 
GND 4 

PARITY ERROR 
XMIT 

c 
o 
E 

The 74ACT11286 universal 9-bit parity generator/checker features a local output for parity checking and a 
bus-driving parity I/O port for parity generation/checking. The word-length capability is easily expanded by 
cascading. 

The XMIT control input is implemented specifically to accommodate cascading. When the XMIT is low, the parity 
tree is disabled and the PARITY ERROR output will remain at a high logic level regardless of the input levels. 
When XMIT is high, the parity tree is enabled. The PARITY ERROR output will indicate a parity error when either 
an even number of inputs (A through I) are high and PARITY I/O is forced to a low logic level, or when an odd 
number of inputs are high and PARITY I/O is forced to a high logic level. 

The I/O control circuitry was designed so that the I/O port will remain in the high-impedance state during 
power-up or power-down to prevent bus glitches. 

The 74ACT11286 is characterized for operation from - 40·C to 8S·C. 

FUNCTION TABLE 

NUMBER OF INPUTS 
(A THRU I) THAT 

ARE HIGH 

0,2,4,6,8 

1,3.5,7.9 

0.2,4,6.8 

1,3,5,7,9 

h - high inPut level 
H - high output level 

EPIC is a trademark of Texas Instruments Incorporated. 

XMIT PARITY 
INPUT I/O 

I H 

I L 

h h 

h I 

h h 

h I 

I -low Input level 
L - low output level 

PARITY 
ERROR 

OUTPUT 

H 

H 

H 

L 

L 

H 

~~~~:fo:T: .I:!cor::~:ns ~:::.: r:::=:m~~~ 
TEXAS ~ 

INSIRUMENTS 

Copyright ¢:J 1993. Texas Instruments Incorporated 

aIandird wlrranty. Production proceulng don nol MCtI .... rUy Include 
, .. ting of .11 piramttt .... 
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74ACT11286 
9-BIT PARITY GENERATOR/CHECKER 
WITH BUS DRIVER PARITY I/O PORTS 
SCAS069A - 03166, AUGUST 1988 - REVISED APRIL 1993 

logic symbolt 

A 

B 

C 

o 
E 

F 

G 

H 

2 

1 

14 

13 

12 

10 

9 

8 

7 

6 
" EN 1 

2k 

3 
1'17 

~ N2 

2,1 
5 

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

logic diagram (positive logic) 

A 
B --nl...-__ 

o -=..::~r-_ 
E --nl...-__ 

G 
H --nl...-__ 

PARITY _3 ____ --4.---OC:: 
I/O 

PARITYI/O 

PARITY ERROR 

XMIT ~6~_~ ~X>--__ ~------------------~ 

5 PARITY 
ERROR 

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 or Vo > Vee) ............................................ ± 50 mA 
Continuous output current, 10 (VO = 0 to Vee) .............................................. ± 50 mA 
Continuous current through Vee or GND .................................................. ± 100 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. 

2-360 
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74ACT11286 
9-BIT PARITY GENERATOR/CHECKER 
WITH BUS DRIVER PARITY I/O PORTS 

SCAS069A - 03166, AUGUST 1988 - REVISED APRIL 1993 

recommended operating conditions 
MIN MAX UNIT 

Vee Supply voltage 4.5 5.5 V 

VIH High-level input voltage 2 V 

VIL Low-level input vo~age 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

10H High-level output current -24 rnA 

10L Low-level output current 24 rnA 

At/t.v Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 °e 

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

PARAMETER TEST CONDITIONS Vee 
TA=25°C 

MIN 
MIN TYP MAX 

4.5V 4.4 4.4 
IOH=-50~ 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 
10H = -24 rnA 

5.5V 4.94 4.8 

10H = -75 mAt 5.5V 3.85 

4.5V 0.1 
IL=50~ 

5.5V 0.1 

VOL 4.5V 0.36 
IOL=24mA 

5.5V 0.36 

IOL=75mAt 5.5V 

10Z I PARITY I/O Vo = Vee or GND 5.5V % 0.5 

II I Except PARITY I/O VI = Vee or GND 5.5V % 0.1 

lee VI = Vee or GND, 10=0 5.5V 8 

Alee* 
One input at 3.4 V, 

5.5V 0.9 
Other inputs at GND or Vee 

ei VI = Vee or GND 5V 3.5 

eo I PARITY I/O Vo = Vee or GND 5V 8 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
:I: This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 Vto Vee. 

TEXAS ~ 
INSIRUMENTS 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

MAX UNIT 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

%5 ~ 

% 1 ~ 
80 ~ 

1 rnA 

pF 

pF 
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74ACT11286 
9-BIT PARITY GENERATOR/CHECKER 
WITH BUS DRIVER PARITY I/O PORTS 
SCAS069A- 03166, AUGUST 1988:- REVISED APRil 1993 

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

PARAMETER 
FROM TO 

(INPUl) (OUTPUl) 

tPlH 
Any A lhru I PARITYI/O 

tpHl 

tplH 
Any A thru J PARITY ERROR 

tpHL 

tpLH 
PARITYI/O PARITY ERROR 

tpHL 

tpZH 
XMIT PARITYI/O 

tpZL 

tpHZ 
XMIT PARITYI/O 

tpLZ 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER 

Cpd Power dissipation capacitance 
Outputs enabled 

Outputs disabled 

TEXAS ~ 
INsrRUMENTS 

TA = 25°C 

MIN TYP MAX 

2.7 6.1 9 

3.6 7.3 10.8 

3 6.9 9.7 

3.9 7.7 11.4 

2.2 4.6 6.8 

3.1 5.6 8.3 

1.8 4.2 6.3 

3 6.3 9.4 

4.7 6.S 7.9 

4.1 6 7.3 

TEST CONDITIONS 

CL = SO pF, f = 1 MHz 

2--362 POST OFFICE BOX 655303 • DAUAS, TEXAS 75265 

MIN MAX UNIT 

2.7 10.4 
ns 

3.6 12 

3 11.3 
ns 

3.9 12.9 

2.2 7.7 
n5 

3.1 9.1 

1.8 7.3 
n5 

3 11.4 

4.7 8.5 
n5 

4.1 7.8 

TYP UNIT 

S6 

SO 
pF 



74ACT11286 
9-BIT PARI,TY GENERATOR/CHECKER 
WITH BUS DRIVER PARITY I/O PORTS 

SCAS069A- 03166. AUGUST 1988 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

S1 SOOO 
From Output -~I--+--'V""'--_'/ 

Under Teat 

CL=50pF T 
(see Note A) 

5000 

LOAD CIRCUIT 

o 2xVCC 
TEST 

o Open tpLHItpHL 

ro 

tpLZ!tPZL 
tpHzltpZH 

-=-

S1 

Open 
2xVCC 

GND 

3V '----t'4 1.~V ____ OV 

3V 

(SeeN~::;~ ~ 1.SV \,,1.;V---- OV 

1 I 1 I 

tpHL ~ ~ 14 ~ tpLH 

-----"\ ! y::::1 VOH 
Output \ 50% VCC T 50% VCC 

. -- VOL 

VOLTAGE WAVEFORMS 

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

Output ---i"",,, 
Waveform 1 

S1 at2xVCC 
(see Note C) 

: '--_-++20% VCC 
1 I tpHZ~ f.-----

tpZH -+i 14-
Output 1 _--+1 

Waveform 2 f \: OO%VCC-
S1 at GND ___ ...J SOO,4 VCC , 

(see Note C) 

VOLTAGE WAVEFORMS 

... VCC 

VOL 

VOH 

... OV 

B. All input pulses are supplied by generators having the following characteristics: PRR " 10 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns, 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS ~ 
INSIRUMENTS 
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54ACT11353,74ACT11353 
DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 

• Inverting Versions of 54ACT11253 and 
74ACT11253 

• Permits Multiplexing From N Lines 
to 1 Line 

• Performs Parallel-to-Serlal Conversion 

• Inputs Are TTL-Voltage Compatible 
• Flow-Through Architecture to Optimize 

PCB Layout 

• Center-Pin Vee and GND Configurations to 
Minimize High-Speed SWitching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-l1m Process 

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

description 

Each of these data selectors/multiplexers 
contains inverters and drivers to supply full binary 
decoding data selection to the AND-OR gates. 
Separate strobe inputs (G) are provided for each 
of the two four-line sections. 

The 3-state outputs can interface with and drive 
data lines of bus-organized systems. With all but 
one of the common outputs disabled (at a 
high-impedance state). the low-impedance of the 
single enabled output will drive the bus line to a 
high or low logic level. Each output has its own 
strobe (G). The output is disabled when its strobe 
is high. 

SCAS045A- 03109, JUNE 1988- REVISEOAPnlL 1993 

54ACT11353, •. J PACKAGE 
74ACT11535 ••• D OR N PACKAGE 

(TOP VIEW) 

A 16 1CD 

B 15 1C1 

1Y 14 1C2 

GND 13 1C3 

2Y 12 Vee 
1G 11 2CD 

2G 10 2C1 

2C3 9 2C2 

54ACT11353 •.• FK PACKAGE 
(TOP VIEW) 

(\1"'08° 22 z> ~ 

3 2 1 2019 
1C1 4 18 2C1 

1CD 5 17 2C2 

NC 6 16 NC 

A 7 15 2C3 

B 8 14 2G 
9 10 11 12 13 

>- 0 0 >- 1(9 
~ZZ(\l~ 

(9 

The 54ACT11353 is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The 74ACT11353 is characterized for operation from - 40°C to 85°C. 

FUNCTION TABLE 

SELECT 
DATA INPUTS STROBE INPUTS 

G 
B A CO C1 C2 C3 

X X X X X X H 

L L L X X X L 

L L H X X X L 

L H X L X X L 

L H X H X X L 

H L X X L X L 

H L X X H X L 

H H X X X L L 

H H X X X H L 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUcnON DATA Information I, current •• of publication date. 
Products conform to specifications per the term. d Tex.s Instruments 
ehlndarel warranty. Production proc ... ing does not noc .... rny include 
t .. tlng of ,II pill;met ..... TEXAS ~ 

INSTRUMENTS 

OUTPUT 
y 

Z 
H 

L 

H 

L 

H 

L 

H 

L 

Copyright © 1993, Texas Instruments Incorporated 
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54ACT11353, 74ACT11353 
DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 
SCAS045A- 03109, JUNE 1988 - REVISED APRIL 1993 

logic symbolt 

A 

B 

1G 

1CO 
1C1 
1C2 

1C3 

2G 

2CO 
2C1 

2C2 

2C3 

1 
2 

6 

16 
15 
14 

13 

7 

11 
10 
9 

8 

O}GQ 
1 3 .., 

MUX 
"- EN 

0 

1 
2 
3 

"-

r 

V 

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

logic diagram (positive logic) 

1G 
6 

1CO 
16 

1C1 
15 

Data 1 

1C2 14 

1C3 13 

{ B' 
Select A 

2CO 

2C1 
10 

Data 2 

~C2 
9 

2C3 
8 

2G~7L-_--a 

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

ThxAs ~ 
INSIRUMENTS 

3 

5 
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54ACT11353, 74ACT11353 
DUAL 1·0F·4 DATA SELECTORS/MULTIPLEXERS 

WITH 3·STATE OUTPUTS 
SCAS045A - D31 os, JUNE 1988 - REVISED APRIL 1993 

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> vecl ............................................ ± 50 mA 
Continuous output current. 10 (VA = 0 to Vecl .............................................. ± 50 mA 
Continuous current through Vee or GND ............................................ , ..... ±100 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 

Vee 

VIH 

Vil 

VI 

Vo 

IOH 

IOl 

I!..t/I!..v 

TA 

Supply vottage 

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 ~ 
INSTRUMENTS 
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54ACT11353 

MIN MAX 

4.5 5.5 

2 

0.8 

0 Vee 

0 Vee 

-24 

24 

0 10 

-55 125 

74ACT11353 
UNIT 

MIN MAX 

4.5 5.5 V 

2 V 

0.8 V 

0 Vee V 

0 Vee V 

-24 rnA 

24 rnA 

0 10 ns/V 

-40 85 "e 
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54ACT11353,74ACT11353 
DUAL 1·0F·4 DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 
SCAS045A- 031 09, JUNE 1988 - REVISED APRIL 1993 

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

TA = 25°C 54ACT11353 74ACT11353 
PARAMETER TEST CONDITIONS VCC UNIT 

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 3.7 3.8 
VOH 10H =-24mA 

5.5V 4.94 4.7 4.8 
V 

IOH=-50mAt 5.5V 3.85 

10H =-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= 24 rnA 

5.5V 0.36 0.5 0.44 
V 

10l= 50 mAt 5.5V 1.65 

10l= 75 mAt 5.5V 1.65 

10Z Vo = VCC or GND 5.5V ,00.5 ,010 ,05 i'A 
II VI = VCC or GND 5.5V ,00.1 ,0 1 ,01 i'A 
ICC VI = VCC or GND, 10=0 5.5V 8 160 80 i'A 

AICC* 
One input at 3.4 V, 

5.5V 0.9 1 1 rnA 
Other inputs at GND orVCC 

Ci VI = VCC or GND 5V 3.5 pF 

Co Vo = VCC or GND 5V 8 pF 

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 Vcc. 

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

FROM TO TA=25°C 54ACT11353 
PARAMETER 

PNPUT) (OUTPUT) MIN TYP 

tplH 1.5 6.6 
Aor B AnyY 

tpHL 1.5 5.9 

tplH 1.5 6.3 
Data (Any C) AnyY 

tpHL 1.5 5.3 

tpZH 
G 

1.5 4.3 
AnyY 

tpZl 1.5 4.2 

tpHZ 
G 

1.5 6.1 
AnyY 

tpLZ 1.5 5.4 

operating characteristics, Vee = 5 V, TA = 25°e 

PARAMETER 

Cpd Power dissipation capacitance per multiplexer 
I Outputs enabled 

I Outputs disabled 

TEXAS ~ 
INSTRUMENTS 

MAX MIN MAX 

11.1 1.5 13.8 

8.3 1.5 10.1 

9.8 1.5 12.3 

7.2 1.5 10.5 

6.8 1.5 7.9 

6.7 1.5 7.8 

7.8 1.5 8.6 

6.9 1.5 7.6 

TEST CONDITIONS 

Cl = 50 pF, f = 1 MHz 

2-368 POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

74ACT11353 
UNIT 

MIN MAX 

1.5 12.7 
ns 

1.5 9.4 

1.5 11 
ns 

1.5 8 

1.5 7.4 
ns 

1.5 7.4 

1.5 8.2 
ns 

1.5 7.3 

TYP UNIT 

39 

i9 
pF 



54ACT11353, 74ACT11353 
DUAL 1·0F·4 DATA SELECTORS/MULTIPLEXERS 

WITH 3·STATE OUTPUTS 
SCAS045A- 03109, JUNE 1988- REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

Sl 5000 
From Output --4i>---._-JV\f\r----/ 

Under Test 

CL=50pF T 
(sse Note A) 

5000 

LOAD CIRCUIT 

o 2xVCC TEST 

o Open 

rD 

tPL.HItPHL 
tPL2ftPZL 
tpHzitPZH 

Sl 

Open 
2xVCC 

GND 

3V 

1.... __ .... t41.~ ____ OV 

3V 

(sseN~:~~ 1.SV \,l.;V---- OV 

tpLH 141 ~I II.. _I 
I .. i tpHL 

I ~----~\! -=-=. -:- VOH 
Output 150% VCC ~CC ____ ..J VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacttance. 

Output ___ "'" 

Waveform 1 
Sl at2 x VCC 

(sse Note C) 

I 
I 
I 

tpZH -+i 
Output 

Waveform 2 
Sl at GND 

(see Note C) ----

VOLTAGE WAVEFORMS 

-Vcc 

VOL 

VOH 

- OV 

B. All input pulses are supplied by generators having the following characteristics: PRR '" 1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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• Eight Latches In a Single Package 
• 3-State Bus-Driving True Outputs 
• Full Parallel Access for Loading 

• Buffered Control Inputs 
• Flow-Through Architecture Optimizes 

PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-l-lm Process 

• 500-mA Typical Latch-Up Immunity 
at 125·C 

• Package Options Include Plastic Small· 
Outline Packages, Plastic Shrink 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPs 

description 

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

The eight latches of the' AC11373 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 will be latched 
at the 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 

54AC11373,74AC11373 
OCTAL O·TYPE TRANSPARENT LATCHES 

WITH 3·STATE OUTPUTS 
SCAS213 - 02957 MAY 1987 - REVISED APRIL 1993 

54AC11373 ••• JT PACKAGE 
74AC11373 •.• DB, ow OR NT PACKAGE 

(TOP VIEW) 

20 
10 
OE 
NC 
10 
20 
30 

10 
20 
30 
40 

GNO 
GNO 
GNO 
GNO 

50 
60 
70 
80 

~ 1 V 24 

2 23 

3 22 

4 21 

5 20 

[ 6 19 

7 18 

8 17 

9 16 

10 15 

11 
14 ~ 

12 13 

OE 
10 
20 
30 
40 
Vcc 
Vcc 
50 
60 
70 
80 
C 

54AC11373 .•. FK PACKAGE 

(TOP VIEW) 

() () 

~~~~~~@ 
4321282726 

5 25 70 
6 24 80 
7 

8 
9 

10 

23 C 
22 NC 
21 80 
20 70 

60 11 19 
121314 15 16 17 18 

OOO()OOO 
vZZZZZU') 

<!l<!l <!l<!l 
NC - No internal connection 

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 or pull up components. 

The 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 54AC11373 is characterized for operation over the full military temperature range of-55·C to 125·C. The 
74AC11373 is characterized for operation from - 40·C to 85·C. 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCTtON DATA Informallon .. current II of publlcilion dati. 
Product, conform to lpeclficttioRl per the tenna tI Te)(ll Instrument, 
standard w.rranty. Production proceuing dOH not nec .... rIty Include 
t .. tlng of ,II pal'llmetl"" TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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54AC11373,74AC11373 
OCTAL D·TYPE TRANSPARENT LATCHES 
WITH 3·STATE OUTPUTS 
SCAS213 - 02957, MAY 1987 - REVISED APRIL 1993 

FUNCTION TABLE 
(each latch) 

logic symbolt 

OE 

C 

10 

20 

3D 

40 

50 

60 

70 

80 

24 

13 

23 

22 

21 

20 

17 

16 

15 

14 

" EN 

S1 

10 I> 
1 

'V 
2 

3 

4 

9 

10 

11 

12 

OE 

L 

L 

L 

H 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

INPUTS OUTPUT 

ENABLEC 0 Q 

H H H 

H L L 

L X 00 
X X Z 

logic diagram (positive logic) 

OE-=:..:......----a 

C 

10 -=2:,:;.3 ___ +--I 

2D -=22=-__ -+---1 

3D -=2:.:..1 ___ +--1 

t This symbol is in accordance with ANSI/IEEE SId 91-1984 
and lEe Publication 617-12. 40 --=20=-__ -+--1 

50 .......:1..:,.7 ___ +_-I 

60 .......:1..::,6 ___ +_-I 

7D .......:1..::,5 ___ +_-I 

so .......:1.::,4 ____ -1 

Pin numbers shown are for the OW, JT, and NT packages. 
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54AC11373,74AC11373 
OCTAL O-TYPE TRANSPARENT LATCHES 

WITH 3-STATE OUTPUTS 
SCAS213- 02957, MAY 1987 - REVISEOAPRIL 1993 

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

Supply voltage range, Vee .......................................................... - 0.5 V to 6 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 Vto Vee + 0.5 V 
Input clamp current; 11K (VI < 0 or VI> Vecl ................................................. ± 20 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ............................................ ± 50 rnA 
Continuous output current, 10 (VO = 0 to Vecl .............................................. ± 50 rnA 
Continuous current through Vee or GND .................................................. ± 200 rnA 
Storage temperature range ........................................................ - 6S·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 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 vottage 

V,H High-level input voltage 

VIL Low-level input voltage 

V, Input voltage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

AtlAv Input transition rise or fall rate 

TA Operating free-air temperature 

54AC11373 

MIN 

3 

Vee=3V 2.1 

Vee = 4.5 V 3.15 

Vee =5.5V 3.85 

Vee=3V 

Vee =4.5 V 

vee = 5.5V 

0 

0 

Vee =3V 

Vee =4.5V 

Vee = 5.5V 

Vee=3V 

Vee =4.5V 

Vee =5.5V 

oe 0 

Data,e 0 

-55 

TEXAS ~ 
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NOM 

5 
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74AC11373 

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 

5 0 

10 0 

125 -40 

UNIT 
MAX 

5.5 V 

V 

0.9 

1.35 V 

1.65 

Vee V 

Vee V 

-4 

-24 rnA 

-24 

12 

24 rnA 

24 

5 
nsIV 

10 

85 ·e 
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54AC11373,74AC11373 
OCTAL O-TYPE TRANSPARENT LATCHES 
WITH 3-STATE OUTPUTS 
SCAS213 - 02957, MAY 1987 - REVISED APRIL 1993 

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

TA=25°C 54AC11373 74AC11373 
PARAMETER TEST CONDITIONS VCC UNIT 

MIN TYP MAX MIN MAX MIN MAX 

3V 2.9 2.9 2.9 

10H = - 50 J.LA 4.SV 4.4 4.4 4.4 

5.SV 5.4 5.4 5.4 

IOH=-4mA 3V 2.58 2.4 2.48 
VOH 

4.SV 3.94 3.7 3.8 
V 

10H =-24 mA 
S.5V 4.94 4.7 4.8 

10H=-SomAt 5.5V 3.85 

IOH=-75mAt 5.5V 3.85 

3V 0.1 0.1 0.1 

10l = 50 J.LA 4.5V 0.1 0.1 0.1 

5.5V 0.1 0.1 0.1 

10l= 12mA 3V 0.36 0.5 0.44 
VOL 4.5V 

V 
0.36 0.5 0.44 

IOl=24mA 
5.5V 0.36 0.5 0.44 

10l= 50 mAt 5.5V 1.65 

IOL=75 mAt 5.5V 1.65 

10Z Vo = Vee or GND 5.5V ± 0.5 ±10 ±5 J.LA 
II VI=VeeorGND' 5.5V ±0.1 ±1 ± 1 J.LA 

lee VI = Vee or GND, 10=0 5.5V 8 160 80 J.LA 
ei VI = Vee or GND 5V 4 pF 

eo Vo = Vee or GND 5V 10 pF 

t Not more than one output should be lested 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 Figure 1) 

TA = 25°C 54AC11373 74AC11373 
UNIT 

MIN MAX MIN MAX MIN MAX 

tw Pulse duration, enable e high 5.5 5.5 5.5 ns 

tsu Setup time, data before enable e~ 4 4 4 ns 

th Hold time, data aller enable e ~ 2 2 2 ns 

timing requirements over recommended operating free-air temperature range, Vee = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 

tw Pulse duration, enable e high 

tsu Setup time, data before enable e~ 

th Hold time, data aller enable q 

2-374 

TA=25°C 

MIN 

4 

3.5 

TEXAS ~ 
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MAX 

54AC11373 74AC11373 
UNIT 

MIN MAX MIN MAX 

4 4 ns 

3.5 3.5 ns 

2 2 ns 



54AC11373, 74AC11373 
OCTAL O-TYPE TRANSPARENT LATCHES 

WITH 3-STATE OUTPUTS 
SCAS213 - 02957. MAY 1987 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

FROM TO TA=25"C 54AC11373 74AC11373 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN 

tpLH 1.5 9 13.1 1.5 15.7 1.5 
D Q 

tpHL 1.5 8 10.6 1.5 12.4 1.5 

tpLH 1.5 10 14.5 1.5 17.4 1.5 
C AnyQ 

tpHL 1.5 9.5 12.8 1.5 15.2 1.5 

tpZH 
OE 

1.5 9 13.1 1.5 15.7 1.5 
AnyQ 

tpZL 1.5 8.5 11.6 1.5 14.1 1.5 

tpHZ 
OE 

1.5 9.5 12 1.5 13.1 1.5 
AnyQ 

tpLZ 1.5 7.5 10.2 1.5 11.3 1.5 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

MAX 

14.8 

11.7 

16.:3 

14.2 

14.7 

13.1 

12.7 

10.8 

FROM TO TA=25"C 54AC11373 74AC11373 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP 

tpLH 1.5 6 
D Q 

tpHL 1.5 5.5 

tpLH 1.5 6.5 
C AnyQ 

tpHL 1.5 6.5 

tpZH 
OE 

1.5 6.5 
AnyQ 

tpZL 1.5 6 

tpHZ 1.5 8.5 
OE AnyQ 

tPLZ 1.5 6 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER 

Cpd Power dissipation capacitance per latch 
I Outputs enabled 

I Outputs disabled 

TEXAS ~ 
INsrRUMENTS 

MAX MIN MAX 

8.9 1.5 11.7 

7.6 1.5 9.1 

10 1.5 12.1 

9.1 1.5 11 

9.5 1.5 11.6 

8.6 1.5 10.9 

10.6 1.5 11.5 

8.2 1.5 9.1 

TEST CONDITIONS 

CL = 50 pF. f = 1 MHz 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75268 

MIN MAX 

1.5 10.3 

1.5 8.4 

1.5 11.3 

1.5 10.2 

1.5 10.8 

1.5 9.7 

1.5 11.1 

1.5 8.7 

TYP 

47 

36 

UNIT 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

UNIT 

pF 
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54AC11373, 74AC11373 
OCTAL D·TYPE TRANSPARENT LATCHES 
WITH 3·STATE OUTPUTS 
SCAS213 - 02957, MAY 1987 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

o 2xVCC 

5000 S1 o Open 

rD 

From Output --4t---.----'VVIr------/ 
Under Test 

CL=50pF I 
(see Note A) 

sooo 

-::-

LOAD CIRCUIT 

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

Input 

1 1 3 E::c 
Input 

(see Note B) 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 

/50% \ 50~--- Vcc 

---I' I' ov 
1 I t..-.L 

tpLH -J+-----+I i~ rl tpHL 

1 11--- VOH 
1 /50% V~C \L 50% VCC 

---+I-J 1 '\..:.:.. VOL 

tpHL -l+--.; ~ tpLH 

1 !!:=: VOH 
\. 50% VCC T 50% Vce 

. - -- VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

Timing Input 
(see Note B) 

Data Input 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

51 at2xVee 
(see Note C) 

Output 
Waveform 2 

51 atGND 
(see Note C) 

TEST 51 

tpLHitPHL Open 

tpL.Z!tPZL 2xVCC 
tpHzltpZH GND 

~50% t~-:.----
tpZL -.! 14- 1 

1 i tPLZ--.I 
I 
j4-

1 ~O%vccI ~_VQC_ 1 
1 1 
1 I tpHZ--+I ~ tpZH~ 14-

1 

)t50%Vee ~vce 

VOLTAGE WAVEFORMS 

VCC 

OV 

... VCC 

VOL 

VOH 

.. OV 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output Is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS .." 
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• Eight Latches in a Single Package 
• 3-State Bus-Driving True Outputs 
• Full Parallel Access for Loading 
• Buffered Control Inputs 
• 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-J.lm Process 

• 500-mA Typical Latch-Up Immunity 
at 125°C 

• Package Options Include Plastic Small
Outline Packages, Plastic Shrink 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPs 

description 

These a-bit latches feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, 110 ports, bidirectional bus drivers, and 
working registers. 

The eight latches of the 'ACT11373 are 
transparent O-type latches. While the enable (C) 
is high the a outputs will follow the data (0) inputs. 
When the enable is taken low, the a outputs will be 
latched at the levels that were set up at the 0 
inputs. 

A buffered output-control input (OC) can be used 
to place the eight outputs in either a normal logic 
state (high or low logic levels) or a high-

54ACT11373,74ACT11373 
OCTAL D-TYPE TRANSPARENT LATCHES 

WITH 3-STATE OUTPUTS 
SCASOI5A-D2957, JUNE 1987-REVISEDAPRIL 1993 

54ACT11373 ... JT PACKAGE 
74ACT11373 ... DB, ow OR NT PACKAGE 

(TOP VIEW) 

20 
10 
OC 
NC 
10 
20 
30 

10 1 OC 
20 2 10 
30 3 20 
40 4 30 

GNO 5 40 
GNO 6 Vcc 
GNO 7 Vcc 
GNO 8 50 

50 9 60 
60 10 70 
70 11 80 
80 12 C 

54ACT11373 •.. FK PACKAGE 

(TOP VIEW) 

4 3 2 1 28 27 26 
5 25 

6 24 

7 23 

8 22 

9 21 

10 20 

11 19 
121314 15 16 1718 

0000000 
,,"ZZZZZItl 

(!)(!) (!)(!) 

NC - No internal connection 

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

The output control OC 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 54ACT11373 is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The 74ACT11373 is characterized for operation from - 40°C to a5°C. 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA Infann.tion "current .1 01 publication date. Product. 
conform to specifications per the lenni or Tex .. Inatrumentt aanctarel 
warranty. Production procetltng does not neceMirily Include testing of all 
parlmet.ra. TEXAS ~ 

INSIRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © '993, Texas Instruments Incorporated 
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54ACT11373,74ACT11373 
OCTAL O-TYPE TRANSPARENT LATCHES 
WITH 3-STATE OUTPUTS 
SCAS015A - 02957. JUNE 1987 - REVISED APRIL 1993 

OC 

L 

L 

L 

H 

FUNCTION TABLE 
(each latch) 

INPUTS 

ENABLE 
C 0 

H H 

H L 

L X 

X X 

logic symbolt 

OC 

C 

10 

20 

3D 

40 

50 

60 

70 

80 "' 

24 

13 

23 

22 

21 

20 

17 

16 

15 

H 

" EN 

S1 

10 I> 

""-

OUTPUT 
0 

H 

L 

00 
Z 

\l 
1 

2 

3 

4 

9 

10 

11 

12 

10 

20 

30 

40 

50 

60 

70 

80 

tThis 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, 

logic diagram (positive logic) 

OC =-:-----q 

C 

23 
10 

22 
20 

3D ~2-,-1 ___ 1----1 

20 
40 

17 
50 

16 
60 

70 -'.15=--__ -+--1 

14 
80 

Pin numbers shown are for the OW. JT. and NT packages, 

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

Supply voltage range, Vee .......................................................... - 0.5 V to 6 V 
I nput 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 ................................................. ± 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 .................................................. ± 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 Ihe 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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recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input vo~age 

VI Input voltage 

Vo Output voltage 

10H High-level output current 

10L Low-level output current 

At/llv Input transition rise or fall rate 

TA Operating free-air temperature 

54ACT11373,74ACT11373 
OCTAL D· TYPE TRANSPARENT LATCHES 

WITH 3·STATE OUTPUTS 
SCAS015A- 02957, JUNE 1987 - REVISED APRIL 1993 

54ACT11373 74ACT11373 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 Vee 0 Vee V 

0 Vee 0 Vee V 

-24 -24 rnA 

24 24 rnA 

0 10 0 10 ns/V 

-55 125 -40 85 ·e 

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

TA=25·C 54ACT11373 74ACT11373 
PARAMETER TEST CONDITIONS VCC UNIT 

MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
10H = - 50 J.IA 

5.5V 5.4 5.4 5.4 

4.5V 3.94 3.7 3.8 
VOH 10H =-24mA 

5.5V 4.94 
V 

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 J.IA 

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 
V 

IOL=50 mAt 5.5V 1.65 

10L= 75 mAt 5.5V 1.65 

10Z Vo = Vee or GND 5.5V ± 0.5 ±10 ±5 J.IA 
II VI = Vee or GND 5.5V ±0.1 ±1 ± 1 J.IA 
lee VI = Vee or GND, 10=0 5.5V 8 160 80 J.IA 

Aleet 
One input at 3.4 V, Other 

5.5V 0.9 1 1 rnA 
inputs at GND or Vee 

ei VI = Vee or GND 5V 4 pF 

eo Vo = Vee or GND 5V 10 pF 

t Not more than one output should be tested at a time, and the durallon 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 TIL voltage levels rather than 0 V or Vee. 

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

tw Pulse duration, enable e high 

tsu Setup time, data before enable e 

th Hold time, data after enable e • 

TA =25·C 

MIN 

5 

3.5 

3.5 

TEXAS ~ 
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54ACT11373 74ACT11373 
UNIT 

MIN MAX MIN MAX 

6 5 ns 

3.5 3.5 ns 

3.5 3.5 ns 
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54ACT11373,74ACT11373 
OCTAL O·TYPE TRANSPARENT LATCHES 
WITH 3·STATE OUTPUTS 
SCASOl5A- 02957, JUNE 1987 - REVISED APRIL 1993 

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

FROM TO TA=25°C 
PARAMETER 

(INPUT) (OUTPUT) MIN TVP 

tpLH 1.5 7.5 
D Q 

tpHL 1.5 6.5 

tpLH 1.5 8.5 
C AnyQ 

tPHL 1.5 8.5 

tpZH 
OC 

1.5 7 
AnyQ 

tpZL 1.5 7.5 

tpHZ 1.5 10 
OC AnyQ 

tpLZ 1.5 7.5 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER 

Cpd Power dissipation capacitance per latch 
I Outputs enabled 

I Outputs disabled 

TEXAS ~ 
INSTRUMENTS 

54ACT11373 

MAX MIN MAX 

10.3 1.5 12.7 

9.3 1.5 10.6 

11.3 1.5 14.1 

10.9 1.5 13 

10.7 1.5 13.6 

10.9 1.5 12.9 

12.1 1.5 12.7 

9.5 1.5 10.5 

TEST CONDITIONS 

CL= 50 pF, f= 1 MHz 

2-380 POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

74ACT11373 
UNIT 

MIN MAX 

1.5 11.8 
ns 

1.5 10 

1.5 13 

. 1.5 12.2 
ns 

1.5 12.5 
ns 

1.5 12 

1.5 12.2 
ns 

1.5 10.1 

TVP UNIT 

65 

54 
pF 



54ACT11373,74ACT11373 
OCTAL D-TYPE TRANSPARENT LATCHES 

WITH 3-STATE OUTPUTS 
SCAS015A- 02957, JUNE 1987 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

5000 S1 
From Output -~I---""--'V'VV--_J 

Under Test 

CL=5OpF T 
(see Note A) 

5000 

LOAD CIRCUIT 

14-- tw--.l 

o 2xVCC 

o Open 

rD 

\ I 3V 

3 Eov Input 

VOLTAGE WAVEFORMS 

Timing Input 
(see Note B) 

Date Input 

TEST S1 

tPLH/tPHL Open 

tpL,Z!tPZL 2xVCC 

tpHz!tPZH GND 

___ .Jt1.5V 'C:: 
14 ~I th 

tsu I.. .\ 
J,.1-.S-V--.... ,,1 1~ ~ - - :: 

VOLTAGE WAVEFORMS 

Input 
(see Note B) 

Output 
Control 

(low-level 
enabling) 

3V 

\.---....... t4 1.~ ____ OV 

In-Phase 
Output 

Out-of-Phase 
Output 

NOTES: A. CL includes probe and jig capacHance. 

Output 
Waveform 1 

S1 at2xVCC 
(see Note C) 

Output 
Waveform 2 

S1 stGND 
(see Note C) 

\ 
I 
\ 

tpZH~ 
I tpHZ~ 
\4-

___ ...1150% Vcc 

VOLTAGE WAVEFORMS 

-VCC 

VOH 

-OV 

B. All input pulses are supplied by generators having the following characteristics: PRR" 10 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output controL 

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

Figure 1. Load Circuit and Voltage Waveforms 
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• Eight D-Type Flip-Flops in a Single Package 

• 3-State Bus-Driving True Outputs 

• Full Parallel Access for Loading 
• Flow-Through Architecture Optimizes 

PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC" (Enhanced-Performance Implanted 
CMOS) 1-!1m Process 

• SOO-mA Typical Latch-Up Immunity 
at 12SoC 

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

description 

These 8-bit 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 'ACT11374 are edge
triggered D-type flip-flops. On the positive 
transition of the clock, the Q outputs will be set to 
the logic levels that were set up at the D inputs. 

An output-control input can be used to place 
the eight outputs in either a normal logic state 
(high or low logic leve!s) or a high-impedance 
state. In the high-impedance state, the outputs 
neither load nor drive the bus lines signigicantly. 

54AC11374, 74AC11374 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCAS217-D2957 JULY 1987-REVISEDAPRIL 1993 

54AC11374 •.. JT PACKAGE 
74AC11374 •.• DB, ow OR NT PACKAGE 

(TOP VIEW) 

20 

NC 
10 
20 
30 

10 
20 
30 3 

60 
70 
80 

OC 
10 

2D 
3D 
4D 

Vee 
Vee 
5D 
6D 
7D 

8D 
ClK 

54AC11374 .•. FK PACKAGE 

(TOP VIEW) 

o 0 
~~~§E~~~ 
4 3 2 1 28 27 26 

5 25 7D 

6 24 80 

23 ClK 
22 NC 

9 

10 

11 

21 80 

20 70 
60 19 

12131415161718 

0000000 
vZZZZZLO 
~~ ~(9 

NC - No internal connection 

The high-impedance third state prov:des the capability to drive the bus lines in a bus-organized system without 
need for interface or pullup components. 

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

The 54AC11374 is characterized for operation over the full military temperature range of - 55°C to 125°C. The 
7 4AC1137 4 is characterized for operation from - 40°C to 85°C. 

EPIC is a trademark of Texas Instruments Incorporated. 

~~~~t~:o:T: .=~~~:nt "pe~~~~~~ : !e;:!i~~~~m~~~ 
ttandard warranty. Production proeHllna does nol nec .... 'lIy include 
"Itlng of III pal'lmete,.., TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993.Texas Instruments Incorporated 
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54AC11374,74AC11374 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
SCAS217 - 02957. JULY 1987 - REVISED APRIL 1993 

logic symbolt 

OC 

CLK 

10 

20 

3D 

40 

50 

60 

70 

80 

24 

13 

23 

22 

21 

20 

17 

16 

15 

14 

" EN 

~ C1 

10 
1 

\I 
2 

3 

4 

9 

10 

11 

12 

1Q 

2Q 

3Q 

4Q 

SQ 

6Q 

7Q 

8Q 

oc 
L 

L 

L 

L 

L 

H 

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

Pin numbers shown are for the OW. JT. and NT packages. 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 

CLK D Q 

t H H 

t L L 

L X 00 
H X 00 , X 00 
X X Z 

logic diagram (positive logic) 

OC -=--'--------0 

CLK 

10 -=23=--__ -+--1 

20 -=22=-__ -+--1 

3D -=21-=--__ -+--I 

40 
20 

50 -.:;.17-'--__ -t---I 

60 -.:;.16.::.-__ -t---I 

70 -.:;.1S.::.-__ -t---I 

80 --=.14-'--___ --1 
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54AC11374,74AC11374 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
SCAS217 - 02957. JULY 1987 - REVISED APRIL 1993 

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 Vto 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 .................................................. ± 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 

I!..tll!..v Input transition rise or fall rate 

TA Operating free-air temperature 

54ACl1374 

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 

Vee = 4.5 V 

Vee =5.5V 

Vee =3V 

Vee = 4.5V 

Vee = 5.5V 

Data 0 

oe 0 

-55 

TEXAS ~ 
INSTRUMENTS 

NOM 

5 

POST OFFICE BOX 655303 • DAUAS. TEXAS 75265 

74ACl1374 

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 

5 0 

125 -40 

UNIT 
MAX 

5.5 V 

V 

0.9 

1.35 V 

1.65 

Vee V 

Vee V 

-4 

-24 mA 

-24 

12 

24 rnA 

24 

10 
ns/V 

5 

85 ·e 
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54AC11374, 74AC11374 
OCTAL D-TYPE EDGE·TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCAS217 - 02957, JULY 1987 - REVISED APRIL 1993 

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

TA=25°C 54AC11374 74AC11374 
PARAMETER TEST CONDITIONS VCC UNIT 

MIN TYP MAX MIN MAX MIN MAX 

3V 2.9 2.9 2.9 

10H = -50 !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 V 

4.5V 3.94 3.7 3.8 
10H =-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 

10l = 50!IA 4.5V 0.1 0.1 0.1 

5.SV 0.1 0.1 0.1 

10l= 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 Vo = VCC or GND 5.5V ± 0.5 ±10 ±5 !IA 

II VI = VCC or GND 5.5V ± 0.1 ± 1 ± 1 !IA 

ICC VI = VCC or GND, 10=0 5.5V 8 160 80 !IA 

Ci VI = VCC or GND 5V 4 pF 

Co Vo = VCC or GND 5V 10 pF 

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 Figure 1) 

TA = 25°C 54AC11374 74AC11374 
UNIT 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 75 0 75 0 75 MHz 

tw Pulse duration I ClK low or high 6.5 6.5 6.5 ns 

tsu Setup time, data before ClKt 2.5 2.5 2.5 ns 

th Hold time, data after ClKt 4.5 4.5 4.5 ns 

timing requirements over recommended operating free-air temperature range, Vee = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 

fclock Clock frequency 

tw Pulse duration 

tsu Setup time, data before ClKt 

th Hold time, data after ClK t 

2-386 

TA=25°C 

MIN 

0 

I ClK low or high 5 

2.5 

3.5 

TEXAS ~ 
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MAX 

95 
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54AC11374 74AC11374 
UNIT 

MIN MAX MIN MAX 

0 95 0 95 MHz 

5 5 ns 

2.5 2.5 ns 

3.5 3.5 ns 



54AC11374, 74AC11374 
OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS 

WITH 3·STATE OUTPUTS 
SCAS217 - 02957, JULY 1987 - REVISED APRIL 1993 

switching characteristics over recommended operating free·air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

FROM TO TA~25°C 54AC11374 74AC11374 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN 

fmax 75 90 75 75 

tplH 1.5 9.5 12.5 1.5 15.2 1.5 
ClK AnyQ 

tpHl 1.5 9 12.6 1.5 14.9 1.5 

tpZH 
OC 

1.5 8 10.9 1.5 13.3 1.5 
AnyQ 

tpZl 1.5 8 11.1 1.5 13.2 1.5 

tpHZ 
OC 

1.5 10 12.1 1.5 12.9 1.5 
AnyQ 

tpLZ 1.5 8 10.7 1.5 12.1 1.5 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

MAX 

14.2 

14 

12.3 

12.3 

12.5 

11.6 

FROM TO TA ~25°C 54AC11374 74AC11374 
PARAMETER (INPUT) (OUTPUT) MIN TYP 

fmax 95 110 

tplH 1.5 6.5 
ClK AnyQ 

tpHl 1.5 5.5 

tpZH 
OC 

1.5 5.5 
AnyQ 

tpZl 1.5 5.5 

tpHZ 
OC 

1.5 9 
AnyQ 

tpLZ 1.5 6 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER 

Cpd Power dissipation capacitance per flip-flop 
I Outputs enabled 

I Outputs disabled 

TEXAS ~ 
INsrRUMENTS 

MAX MIN MAX 

95 

9 1.5 10.9 

9.1 1.5 10.8 

8 1.5 9.8 

8.4 1.5 10.2 

11 1.5 11.4 

8.6 1.5 9.6 

TEST CONDITIONS 

Cl = 50 pF, f = 1 MHz 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

MIN MAX 

95 

1.5 10.2 

1.5 10.1 

1.5 9.1 

1.5 9.4 

1.5 11.2 

1.5 9.2 

TYP 

75 

66 

UNIT 

MHz 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 

UNIT 

pF 
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54AC11374, 74AC11374 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
SCAS217 - 02957, JULY 1987 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output --.----c<.---A.f'.J'V----./ 

Under Test 

CL=SOpF T 
(see Note A) 

5000 

LOAD CIRCUIT 

o 2xVCC 

o Open 

rD 

TEST 

tpLHftpHL 
tpl.2ftpZL 
tpHz/tPZH 

S1 

Open 
2xVCC 
. GND 

I4--tw~ 
~:!n~~;:~ t SO% C ::c 

14 ~ th 1 I 

Input 3 E::c 

tsu 14 .1 

Data Input J SO% '\ s;, - - - ::C 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

\SO~--- VCC 
Output 

~500/0 
VCC Input ~500/0 Control '-SO~ ____ (see Note B) (low-level 
OV I OV enabling) 1 

I ~ tpZL -+I ~ 1 
tpLH~ I tpHL I : tpLZ-.I 

I 

11--- VOH Output I 
j+-

... VCC 
In-Phase 

IsO% V~C ~VCC Waveform 1 1 \500/0VCC: .~~..vQC_ Output S1 at2xVcc I I VOL (see Note C) I 1 VOL 

tpHL --J...-..; ~ tpLH I I tpHZ~ ~ 
Output 

tpZH~ 14- I 
Out-of-Phase 

\SO%VCC 
~VOH Waveform 2 

lSO%VCC ~VCC 
VOH 

Output s~~C';OL S1 atGND 
(see Note C) -OV 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 
B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1_ Load Circuit and Voltage Waveforms 

1ExAs .." 
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2-388 POST OFFICE BOX 655303 • DAUAS, TEXAS 75265 



• Eight D-Type Flip-Flops in a Single Package 

• 3-State Bus-Driving True Outputs 
• Full Parallel Access for Loading 
• 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, Plastic Shrink 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPs 

description 

These 8-bit 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 ACT11374 are edge
triggered D-type flip-flops. On the positive 
transition of the clock, the a outputs will be set to 
the logic levels that were set up at the D inputs. 

An output-control 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 

54ACT11374,74ACT11374 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCAS217- JULY 1987 - REVISED APRIL 1993 

54ACT11374 ••• JT PACKAGE 
74ACT11374 ••• DB, ow OR NT PACKAGE 

(TOP VIEW) 

20 

NC 
10 
20 
30 

10 OC 
20 10 
30 20 
40 3D 

GND 40 
GNO Vcc 
GNO Vcc 
GND 50 

50 60 
60 70 
70 80 
80 ClK 

54ACT11374 ••• FK PACKAGE 

(TOP VIEW) 

o 0 
~@~~~filg 

4321282726 
5 25 

6 

7 

8 

9 

24 

23 

22 

21 

10 20 

11 19 
12 1314 15 16 1718 

0000000 
vZZZZZIl) 

(!l(!l (!l(!l 

NC - No internal connection 

high-impedance state, the outputs neither load nor drive the bus lines significantly. The high-impedance third 
state provides the capability to drive the bus lines in a bus-organized system without need for interface or pull-up 
components. 

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

The 54ACT11374 is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The 7 4ACT1137 4 is characterized for operation from - 40°C to 85°C. 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA information Is current II of publication datt. Products 
conform 10 specification. per the tenns of Tex •• In.trumania Itandard 
warranty. Productkm procetalng don not neceMirily include '"ling 01 ,II 
pil'lmet.ra. TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1993. Texas Instruments Incorporated 
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54ACT11374, 74ACT11374 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCAS217 - 02957, JULY 1987 - REVISED APRIL 1993 

FUNCTION TABLE 
(each flip-nop) 

logic symbolt 

OC 

CLK 

10 

20 

3D 

40 

50 

6D 

70 

80 

24 

13 

23 

22 

21 

20 

17 

16 

15 

14 

f'- EN 

t; C1 

10 \l 

OC 

l 

l 

l 

l 

l 

H 

1 

2 

3 

4 

9 

10 

11 

12 

INPUTS 

10 

20 

30 

4Q 

50 

60 

7Q 

8Q 

CLK 

t 
t 
l 

H 

~ 

X 

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

Pin numbers shown are for the OW, JT, and NT packages. 

OUTPUT 

0 Q 

H H 

l l 

X 00 
X 00 
X 00 
X Z 

logic diagram (positive logic) 

OC -=-----a 

ClK 

10 .=.23"--__ +--1 

20 "'22"--__ +_-I 

3D =-21-=---__ +--I 

40 =-20=--__ +--1 

50 .:.17=--__ +--1 

60 .:.16=--__ +--1 

70 .:.15=--__ +--1 

80 .:.14"--___ -1 

50 

Pin numbers shown are for the OW, JT, and NT packages. 
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54ACT11374, 74ACT11374 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCAS217 - 02957, JULY 1987 - REVISED APRIL 1993 

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 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 .................................................. ± 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-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 

Vee 

VIH 

VIL 

VI 

Vo 

IOH 

IOL 

6.t/!J.v 

TA 

Supply voltage 

High-level input voltage 

Low-level input vo~age 

Input voltage 

Output voltage 

High-level output current 

Low-level output current 

Input transition rise or fall rate 

Operating free-air temperature 

TEXAS ~ 
INSTRUMENTS 
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54ACT11374 74ACT11374 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 

2 2 

0.8 0.8 

0 Vee 0 Vee 

0 Vee 0 Vee 

-24 -24 

24 24 

0 10 0 10 

-55 125 -40 85 

UNIT 

V 

V 

V 

V 

V 

rnA 

rnA 

ns/V 

°e 
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54ACT11374, 74ACT11374 
OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS 
WITH 3·STATE OUTPUTS 
SCAS217 - 02957, JULY 1987 - REVISED APRIL 1993 

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

TA = 25°C 54ACT11374 74ACT11374 
PARAMETER TEST CONDITIONS VCC UNIT 

MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
10H =- 50 IlA 

5.5V 5.4 5.4 5.4 

4.5V 3.94 3.7 3.8 
VOH 10H =-24mA 

5.5V 4.94 4.7 4.8 
V 

10H =-50mAt 5.5V 3.85 

10H =-75 mAt 5.5V 3.85 

4.5V 0.1 0.1 0.1 
10L = 50 IlA 

5.5V 0.1 0.1 0.1 

4.5V 0.36 0.5 0.44 
VOL 10L= 24 rnA 

5.5V 0.36 0.5 0.44 
V 

10L = 50 mAt 5.5V 1.65 

10L= 75 mAt 5.5V 1.65 

10Z Vo = VCC or GND 5.5V ",0.5 ",10 ",5 IlA 
II VI = Vce or GND 5.5V '" 0.1 ",1 ,. 1 IlA 
lec VI = Vec or GND, 10=0 5.5V 8 160 80 IlA 

AICC* 
One input at 3.4 V, 5.5V 0.9 1 1 rnA Other inputs at GND orVCC 

Ci VI = Vee or GND 5V 4 pF 

Co Vo = VCC or GND 5V 10 pF 

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 or Vce. 

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

TA = 25°C 54ACT11374 74ACT11374 
UNIT 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 55 0 55 0 55. MHz 

tw Pulse duration, eLK low or CLK high 9 9 9 ns 

tsu Setup time, data before CLKt 3 3 3 ns 

th Hold time, data after CLKt 5.5 5.5 5.5 ns 

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

FROM 
PARAMETER (INPUT) 

fmax 

tpLH 
CLK 

tpHL 

tpZH 
OC 

tpZL 

tPHZ 
OC 

tpLZ 

2-392 

TO TA = 25°C 
(OUTPUT) MIN TYP 

55 70 

1.5 8.5 
AnyQ 

1.5 8.5 

1.5 7.5 
AnyQ 

1.5 7.5 

1.5 11 
AnyQ 

1.5 8 

TEXAS ~ 
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MAX 

10.7 

11.3 

11 

11 

12.7 

10 
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54ACT11374 74ACT11374 
UNIT 

MIN MAX MIN MAX 

55 55 MHz 

1.5 13.3 1.5 12.4 
ns 

1.5 13.9 1.5 13 

1.5 13.2 1.5 12.3 
ns 

1.5 '13.2 1.5 12.3 

1.5 13.6 1.5 13.2 
ns 

1.5 11.3 1.5 10.8 



54ACT11374, 74ACT11374 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
SCAS217 - 02957, JULY 1987 - REVISEOAPRIL 1993 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS TYP 

I Outputs enabled 107 
Cpd Power dissipation capacitance per flip-flop I Outputs disabled 

CL = 50 pF, f = 1 MHz 
96 

PARAMETER MEASUREMENT INFORMATION 

o 2xVCC 

S1 o Open 

r~ 
5000 

From Output ---4II---+--~V'v--_./ 
Under Test 

CL=50pF 
(see Note A) I 

-=-

LOAD CIRCUIT 

14--- tw -----.I 
I I 3V 

3 Eov Input 

Input 
(see Note B) 

In-Phase 
Output 

Out-ot-Phase 
Output 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

Timing Input 
(see Note B) 

Data Input 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

SI at2xVCC 
(see Note C) 

Output 
Wavetorm2 

S1 at GND 
(see Note C) 

TEST S1 

tpLHftpHL Open 

tpL,ZitPZL 2xVCC 

tpHz!tPZH GND 

3V 

OV 

VOLTAGE WAVEFORMS 

t~~----
I 
I 
I I tpHZ~ 

tpZH~ 14-
I 

VOLTAGE WAVEFORMS 

UNIT 

pF 

3V 

OV 

-VCC 

VOL 

VOH 

-OV 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS ..Jf 
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74AC11377 
OCTAL O·TYPE FLlP·FLOP 

WITH CLOCK ENABLE 
SCAS101 - FEBRUARY 1990 - REVISED APRIL 1993 

• Contains Eight O·Type Flip-Flops 
• Clock Enable Latched to Avoid False 

Clocking 
• Applications Include: Buffer/Storage 

Registers, Shift Registers, Pattern 
Generators 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vee and GNO Configuration 
Minimizes 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 and Standard Plastic 
300-mil DIPs 

description 

DW OR NT PACKAGE 
(TOP VIEW) 

1Q 

GNO 
GNO 

5Q 
6Q 
7Q 
8Q 

CLKEN 
10 
20 
3D 
40 
Vee 
Vce 
50 
60 
70 
80 
CLK 

These circuits are positive-edge-triggered D-type flip-flops with a clock enable input. 

Information at the D inputs meeting the setup time requirements is transferred to the Q outputs on the 
positive-going edge of the clock pulse if CLKEN is low. Clock triggering occurs at a particular voltage level and 
is not directly related to the transition time of the positive-going pulse. When the clock input is at either the high 
or low level, the D input Signal has no effect at the output. The circuits are designed to prevent false clocking 
by transitions at the CLKEN input. 

The 74AC11377 is characterized for operation from - 40°C to 85°C. 

FUNCTION TABLE 
(each flip-flop) 

INPUTS OUTPUT 

CLKEN CLK D Q 

H X X 00 
L t H H 

L t L L 

X L X 00 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA Information It current u of publication ditto 
Products conform to .peclflc.tlona per the t.nn. of Tex.I Instrum.nt. 
standard warranty. Production procettlng does no!: necelSlrily Include 
te.tlng of all paflmeter.. TEXAS ~ 

INSfRUMENTS 
POST OFFICE BOX 655300 • DALLAS. TEXAS 75265 

Copyright © 1993. Texas Instruments Incorporated 
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74AC11377 
OCTAL D-TYPE FLIP-FLOP 
WITH CLOCK ENABLE 
SCAS101 - 03420, FEBRUARY 1990 - REVISED APRIL 1993 

logic symbolt 

ClKEN 

ClK 

10 

20 

30 

40 

50 

60 

70 

80 

24 

13 

23 

22 

21 

20 

17 

16 

15 

14 

" G1 

,1C2 

20 
1 

2 

3 

4 

9 

10 

11 

12 

1Q 

2Q 

3Q 

4Q 

5Q 

sa 
7Q 

8Q 

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

logic diagram (positive logic) 

ClKEN _2_4_-0 

ClK 
15 

23 
1 

1Q 
10 

22 
2 2Q 

20 

21 
3 

3Q 
3D 

40 
20 

4 
4Q 

17 
9 

SQ 
50 

60 
16 

10 
6Q 

15 
11 

7Q 
70 

14 
12 

8Q 
80 

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, 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> Vecl ............................................ ± 50 mA 
Continuous output current, 10 (Va = 0 to Vee) .............................................. ± 50 mA 
Continuous current through Vee or GND .................................................. ± 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. 

2-<396 
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74AC11377 
OCTAL D-TYPE FLIP-FLOP 

WITH CLOCK ENABLE 
SCAS101-03420, FEBRUARY 1990-REVISEOAPRIL 1993 

recommended operating conditions 

MIN NOM MAX UNIT 

Vee Supply voltage 3 5 5.5 V 

Vee =3V 2.1 

VIH High-level input voltage Vee=4.5V 3.15 V 

Vee=5.5V 3.B5 

Vee = 3 V 0.9 

Vil Low-level input vottage Vee =4.5V 1.35 V 

Vee = 5.5V 1.65 

VI Input vottage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee=3V -4 

IOH High-level output current Vee = 4.5 V -24 rnA 

Vee = 5.5 V -24 

Vee=3V 12 

IOl low-level output current Vee =4.5V 24 rnA 

Vee =5.5V 24 

!J.t/Av Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 'e 

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

PARAMETER TEST CONDITIONS Vee 
TA=2s'e 

MIN TYP 

3V 2.9 

IOH = -so fAA 4.5V 4.4 

5.5V 5.4 

VOH IOH=-4mA 3V 2.58 

4.5V 3.94 
IOH =-24mA 

5.SV 4.94 

10H =-75 mAt 5.5V 

3V 

IOl = 50 fAA 4.SV 

5.SV 

VOL IOl=12mA 3V 

4.5V 
IOl=24mA 

5.5V 

IOl=7smAt 5.SV 

II VI = Vee or GND 5.5V 

ICC VI = Vee or GND, 10=0 5.5 V 

Ci VI = Vce 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. 

TEXAS ~ 
INSTRUMENlS 

POST OFFICE BOX 655303 • OAUAS, TEXAS 75265 

MIN MAX UNIT 
MAX 

2.9 

4.4 

5.4 

2.48 V 

3.8 

4.8 

3.85 

0.1 0.1 

0.1 0.1 

0.1 0.1 

0.36 0.44 V 

0.36 0.44 

0.36 0.44 

1.65 

'" 0.1 ",1 fAA 
8 80 fAA 

pF 
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74AC11377 
OCTAL O-TYPE FLIP-FLOP 
WITH CLOCK ENABLE 
SCAS101- 03420. FEBRUARY 1990- REVISEOAPRIL 1993 

timing requirements over recommended operating free-air temperature range, Vee = 3.3 V:I: 0.3 V 
(unless otherwise noted) (see Figure 1) 

TA = 25°C 
MIN MAX UNIT 

MIN MAX 

fclock Clock frequency 0 60 0 60 MHz 

CLKhigh 5 5 
tw Pulse duration ns 

CLKlow 5 5 

Data high 6 6 

Data low 5 5 
tsu Setup time before CLKt ns 

CLKENhigh 9 9 

CLKENlow 9 9 

th Hold time after CLKt CLKEN inactive or active. data 0 0 ns 

timing requirements over recommended operating free-air temperature range, Vee = 5 V :I: 0.5 V 
(unless otherwise noted) (see Figure 1) 

TA = 25°C 
MIN 

MIN MAX 

fclock Clock frequency 0 100 0 

CLKhigh 5 5 
tw Pulse duration 

CLKlow 5 5 

Data high or low 4 4 

tsu Setup time before CLKt CLKENhigh 6 6 

CLKENlow 6 6 

th Hold time after CLKt CLKEN inactive or active. data 0 0 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V:I: 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=25°C 

MIN (INPUT) (OUTPUT) MIN TYP MAX 

fmax 60 60 

tpLH 4 9.8 15 .. 7 4 
CLK AnyQ 

tpHL 4.9 11.4 18 4.9 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V:I: 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA = 25°C 

MIN (INPUT) (OUTPUT) MIN TYP MAX 

fmax 100 100 

tpLH 3.3 6.6 9.9 3.3 
CLK AnyQ 

tpHL 4.1 7.8 11.5 4.1 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Power dissipation capacitance CL=50pF. f= 1 MHz 

. TEXAS ~ 
INSTRUMENTS 
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MAX UNIT 

100 MHz 

ns 

ns 

ns 

MAX UNIT 

MHz 

17.9 
ns 

19.9 

MAX UNIT 

MHz 

11.3 
ns 

12.9 



74AC11377 
OCTAL D·TYPE FLlp·FLOP 

WITH CLOCK ENABLE 
SCAS101 - 03420, FEBRUARY 1990 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

From Output 

I+--tw~ underTest;r=I 

CL=50pF 
(see Note A) T 500 Q 

I I 
Input 3 w::-- Vcc 

~ov 

Timing Input 
(see Note B) 

Data Input 

LOAD CIRCUIT 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacttance. 

Input 
(see Note B) 

In-Phase 
Output 

Out-ot-Phase 
Output 

VOLTAGE WAVEFORMS 

VOLTAGE WAVEFORMS 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 Q. Ir = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT11377 
OCTAL O-TYPE FLIP-FLOP 

WITH CLOCK ENABLE 
SCASl29- MARCH 1990 - REVISED APRIL 1993 

• Inputs Are TTL-Voltage Compatible 

• Contains Eight OoType Flip-Flops 

• Clock Enable Latched to Avoid False 
Clocking 

• Applications Include: 
Buffer/Storage Registers 
Shift Registers 
Pattern Generators 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vee and GNO Configurations 
Minimize High-Speed SwItching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-lLm Process 

• SOO-mA Typical Latch-Up Immunity 
at 12S·C 

• Package Options Include Plastic 
Small-Outline Packages, Plastic Shrink 
Small-Outline Packages and Standard 
Plastic 300-mil DIPs 

description 

DB, OW OR NT PACKAGE 
(TOP VIEW) 

10 

GNO 
GNO 

70 
80 

ClKEN 
10 
20 
3D 
40 
Vce 
Vce 
50 
60 
70 
80 
ClK 

These circuits are positive-edge-triggered D-type flip-flops with a clock enable input. 

Information at the D inputs meeting the setup time requirements is transferred to the a outputs on the 
positive-going edge of the clock pulse if CLKEN is low. Clock triggering occurs at a particular voltage level and 
is not directly related to the transition time of the positive-going pulse. When the clock input is at either the high 
or low level, the D input signal has no effect at the output. The circuits are designed to prevent false clocking 
by transitions at the CLKEN input. 

The 74ACT11377 is characterized for operation from - 40·C to 85·C. 

ClKEN 

H 

L 

L 

X 

FUNCTION TABLE 
(each flip-flop) 

INPUTS 

ClK 0 

X X 

t H 

t L 

L X 

OUTPUT 
Q 

00 
H 

L 

00 

EPIC is a trademark of Texas Instruments Incorporated. 

~~~~~:o?:1~ .',:cO:-:::ne "pe~~:~!:' = r.;::i~~:m~~·i 
alandarel warranty. Production proceliini does not neceuarily Includt 
'tltlng of all p&llImet.rt. TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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74ACT11377 
OCTAL D-TYPE FLIP-FLOP 
WITH CLOCK ENABLE 
SCAS129-D3450, MARCH 1990-REVISEDAPRIL 1993 

logic symbolt 

CLKEN 

CLK 

10 

20 

3D 

40 

50 

60 

70 

BO 

24 

13 

23 

22 

21 

20 

17 

16 

15 

14 

t'-. G1 

t, 1C2 

20 
1 

2 

3 

4 

9 

10 

11 

12 

1Q 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

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

logic diagram (positive logic) 

CLK 

CLKEN 

10 
1Q 

80 
14 

BQ 

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

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 ............................... , . , ............... ± 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 .................................................. ± 200 mA 
Storage temperature range ........................................................ - 65°C to 150°C 

:j: Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at Ihese 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 con~itions 

MIN MAX UNIT 

Vee 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 Vee V 

Vo Output voltage 0 Vee V 

IOH High-level output current -24 mA 

IOl low-level output current 24 mA 

I1t/l1v Input transition rise or fall rate 0 10 nslV 

TA Operating free-air temperature -40 85 ·C 

1ExAs ~ 
INSTRUMENTS 
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74ACT11377 
OCTAL O-TYPE FLIP-FLOP 

WITH CLOCK ENABLE 
SCAS129-D3450, MARCH 1990-REVISEDAPRIL 1993 

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

PARAMETER TEST CONDITIONS VCC 
TA=2SQC 

MIN MAX UNIT 
MIN TYP MAX 

4.5V 4.4 4.4 
10H = -50 jJA 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 V 
10H =-24mA 

5.5V 4.94 4.8 

10H =-75mAt 5.5V 3.85 

4.5V 0.1 0.1 
10L = 50 jJA 

5.5V 0.1 0.1 
VOL V 

4.5V 0.36 0.44 
IOL=24mA 

5.5V 0.36 0.44 

VOL IOL=75mAt 5.5V 1.65 V 

II VI = VCC or GND 5.5V ± 0.1 ± 1 jJA 

ICC VI = VCC or GND, 10=0 5.5V 8 80 jJA 

AICC* One input at 3.4 V. Other inputs at GND or VCC 5.5V 0.9 1 mA 

Ci VI = VCC or GND 5V 4 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 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 ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

TA =25Q C 
MIN MAX UNIT 

MIN MAX 

fclock Clock frequency 0 100 0 100 MHz 

CLKhigh 5 5 
tw Pulse duration ns 

CLKlow 5 5 

Data 4 4 

tsu Setup time before CLKt CLKEN high 4 4 ns 

CLKEN low 5 5 

CLKEN high or low 0 0 

th Hold time after CLKt Data high 1 1 ns 

Data low 0 0 

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

PARAMETER 
FROM TO TA=2SQC 

(INPUi) (OUTPUi) MIN TYP MAX 

fmax 100 

tPLH 4.5 9.1 12.2 
CLK AnyQ 

tpHL 4.8 9.6 12.7 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER 

Power dissipation capacitance 

TEST CONDITIONS 

CL = 50 pF, 

TEXAS ~ 
INSTRUMENTS 
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f = 1 MHz 

MIN MAX UNIT 

100 MHz 

4.5 13.8 
ns 

4.8 14.2 
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74ACT11377 
OCTAL D·TYPE FLlp·FLOP 
WITH CLOCK ENABLE 
SCASl29 - 03450, MARCH 1990 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTestn 

CL=50pF 0 
(see Note A) T 500 

I+-- tw ---.I 
I I 3V 

Input 3 Eov 
- -- -

LOAD CIRCUIT 
VOLTAGE WAVEFORMS 

~---... :- 3V Input --.I \ ----
(see Note B) 1.5 V 1.5 V 

I ,'-._-- OV 

Timing Input 
(see Note B) ___ ..Jt1.5V 

tpLH -l+--...t ~ tpHL 

I ,/--- VOH 

"- ~ 
tsu~ I 

I \!----- 3V 

In-Phase 
Output I 1 50% V~c ~VCC __ .... ,-J, VOL 

Data Input Jl.5V "\ 1.5V OV tpHL --l+--+I ~ tpLH 

VOLTAGE WAVEFORMS 

Out-of-Phase 
Output 

\L !I::::: VOH 

,50%VCC T_5~~C~OL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacftance. 
B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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54ACT11470, 74ACT11470 
a-BIT REGISTERED BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCAS207-

• Inputs Are TTL-Voltage Compatible 54ACT11470 ••• JT PACKAGE 

• Flow-Through Architecture Optimizes 
PCB Layout 

74ACT11470 ••• OW PACKAGE 

• Center-Pin Vee and GND Configuration 
Minimizes High-Speed Switching Noise 

• EPIC TN (Enhanced-Performance Implanted 
CMOS) 1-l-tm Process 

• SOO-mA Typical Latch-Up Immunity 
at 12SoC 

• Package Options Include Plastic Small-
. Outline Packages, Ceramic Chip Carriers, 
and Standard Ceramic 300-mll DIPs 

description 

The 'ACT11470 is an S-bit registered bus 
transceiver that contains two sets of D-type 
flip-flops for temporary storage of data flowing in 
either direction. Separate clock (CLKAB or 
CLKBA) and output-enable (OEAB or OEBA) 
inputs are provided for each register to permit 
independent control in either direction of data flow. 

The A-to-B enable (CEAB) input must be low in 
order to enter data from A or to output data to B. 
If both CEAB and CLKAB are low, then the B port 
presents the level of the A port prior to the most 
recent low-to-high transition of CLKAB. Data flow 
from B to A is similar, but requires the use of 
CEBA, CLKBA, and OEBA inputs. 

To avoid false clocking of the flip-flops, CEAB and 
CEBA should not be switched from low to high 
while ClK is low. 

The 54ACT11470 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The 74ACT11470 is characterized for 
operation from -40°C to S5°C. 

FUNCTION TABLEt 

INPUTS 

CEAB CLKAB OEAB A 

H X X X 
x X H X 
L L L X 

L t L L 

L t L H 

B1 

A1 
A2 
A3 

(TOP VIEW) 

CEBA OEBA 
CLKBA 
B1 

A3 B2 
B3 
B4 

GND VCC 
GND VCC 
GND B5 

A5 B6 
A6 B7 
A7 B8 
A8 CLKAB 

CEAB OEAB 

54AC11470 ••• FK PACKAGE 
(TOP VIEW) 

00 
~ 13 III >0>0:£ ~ 

4 321 28 2726 
5 25 

6 24 

7 23 

8 22 

9 21 

10 20 

11 19 
121314 15 16 1718 

OUTPUT 
B 

Z 

Z 

Bo* 
L 

H 
.. t A-to-B data flow IS shown: B-to-A flow IS Similar but 

uses CEBA, CLKBA, and OEBA. 
* Output level before the indicated steady-stale input 

conditions were established. 

EPIC is a trademark of Texas Instruments Incorporated. 

B7 
B8 
CLKAB 

APRIL 1993 
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DATA Information current as cI publication dal •. Product. confonn to 
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54ACT11470, 74ACT11470 
8·BIT REGISTERED BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCAS207 - 04016, APRIL 1993 

logic symbolt 

OEBA 

CEBA 

CLKBA 

OEAB 

CEAB 
CLKAB 

A1 

28 

1 

Z1 

15 

14 

16 

2 

3 

4 

5 

10 

11 

" 
" 

"-

" 

L 

EN3 

G1 

1C5 

EN4 

G2 

2C6 ., 
'i73 
60 

r 
26 

50 

W 4'i7 

B1 

25 
B2 

24 
B3 

23 
B4 

20 
B5 

19 

logic diagram (positive logic) 

OEBA ...:28=-_cr-""", 

CEBA 1 ....-cl.J----l 

OEAB_'_5_~~~ ____ ~ 

A1 2 26 
1-r.--B1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

12 18 
B6 \~-----~v~----~/ 

13 11' 

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

Pin numbers shown are for the OW, JT, and NT packages. 

B7 
To Seven Other Channels 

B8 

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

Supply voltage range, Vee ............................................................ -0.5 to 7 V 
Input voltage range, VI (see Note 1) ............................................ -0.5 to Vee + 0.5 V 
Output voltage range, Vo (see Note 1) ......................................... -0.5 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 ................................................. ±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 clamp-current ratings are observed. 
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54ACT11470, 74ACT11470 
a-BIT REGISTERED BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCAS207 - 04016, APRIL 1993 

recommended operating conditions (see Note 2) 

54ACT11470 74ACT11470 
UNIT 

MIN NOM MAX MIN NOM MAX 

VCC 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 tr· VCC 0 VCC V 

Vo Output voltage 0 () VCC 0 VCC V 

10H High-level output current ~ -24 -24 mA 

10l low-level output current fi! 24 24 mA 

at/av Input transition rise or fall rate 0 10 0 10 ns/V 

TA Operating free-air temperature -55 125 -40 85 ·C 

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

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

TA=25·C 54ACT11470 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX 

4.5V 4.4 4.4 
10H =-50 JAA 

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 =-75mAf 5.5V .. 
4.5V 0.1 Jti 

10l = 50,..A 
5.5V 0.1 §io.1 
4.5V 0.36 oCt 0.5 

VOL 10l= 24mA 
.... CJ 5.5V 0.36 0.5 

IOl=50mAf 5.5V ~ 1.65 

10l= 75 mAt 5.5V l<l~ 
II J Control inputs VI = VCC or GND 5.5V ±0.1 ±1 

10Z; IAorBports Vo = VCC or GND 5.5V ±0.5 ",10 

ICC VI = VCC or GND, 10=0 5.5V 8 160 

aICC§ 
One input at 3.4 V, 

5.5V 0.9 1 
Other inputs at VCC or GND 

Ci I Control inputs VI = VCC or GND 5V 4.5 

Cia IAorBports Vo = VCC or GND 5V 12 

t Not more than one output should be tested at a lime, and the duration of the test should not exceed 10 ms. 
* For I/O ports, the parameter 10Z includes the input leakage current. 

74ACT11470 

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 vo~age levels rather than 0 V or VCC. 

PRODUCT PREVIEW Information concern. products In the formative or 
d .. lgn ph... of development. Chirlct.rll1k: data and other 
lpeclflcallon. '" design gOl" Tlx" Instrumenlt rtHrvttlht right 10 
change Of dilconllnue theM products without no1lce. TEXAS ." 

INSIRUMENTS 
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UNIT 

V 

V 

JAA 
,..A 

JAA 

mA 

pF 

pF 
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54ACT11470, 74ACT11470 
8-BIT REGISTERED BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCAS207 -D4016,APRIL 1993 

timing requirements over recommended operating free-air temperature range, Vee = 5 V :t 0.5 V 
(unless otherwise noted) (see Figure 1) 

TA = 25°C 54ACT11470 74ACT11470 

MIN MAX MIN MAX MIN 

fclock Clock frequency 0 90 0 90 0 

tw Pulse duration CLK high or low 5.5 5.5 ,Ci-. 5.5 

Data before CLK t 2 ~~~~ 2 
tsu Setup time 

Data before CEAB t or CEBA t q,~~-2 2 

Data after CLKt 3 '3 3 
th Hold time 

Data after CEABt or CEBAt 3 3 3 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

MAX 

90 

FROM TO TA=25°C 54ACT11470 74ACT11470 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP 

fmax 90 

tPLH 3.4 7.3 
CLKAB or CLKBA AorB 

tpHL 4.2 8.3 

tpZH 3 7 
OEABorOEBA BorA 

tpZL 4.3 8.6 

tpHZ 
OEABor OEBA 

4.5 7.9 
BorA 

tpLZ 5.1 7.7 

tpZH 3.4 7.3 
CEABor CEBA BorA 

tpZL 4.6 9 

tpHZ 
CEABor CEBA 

4.8 7.9 
BorA 

tpLZ 5.1 7.9 

operating characteristics, Vee = 5 V, TA = 25°e 
PARAMETER 

Cpd Power dissipation capacitance per transceiver 
I Outputs enabled 

I Outputs disabled 

PRODUCT PREVIEW Information concem. products In the formative or 
design ph... 01 development. Characteristic daft and other 
speclfic.tlons .... design gOl" T,xal lnstrumentt ..... rv.s the righl to 
change or discontinue theN products whhout notice. ThxAs ~ 

INsrRUMENTS 

MAX MIN MAX 

90 

9 3.4 16 
10.2 4.2 /F12 

9.5 3&<"11.5 

11.4 4l;' 15 

9.6 -~ 11 

9.5 ~.1 10.7 

10 .,. 3.4 12 

11.9 4.6 15.5 

9.9 4.8 11.4 

9.8 5.1 11.2 

TEST CONDITIONS 

CL= 50 pF. f = 1 MHz 

2-408 POST OFFICE BOX 655303 • DAUAS, TEXAS 75265 

MIN MAX 

90 

3.4 10.1 

4.2 11.4 

3 10.5 

4.3 13.7 

4.5 10.5 

5.1 10.2 

3.4 11.1 

4.6 14.2 

4.8 10.9 

5.1 10.7 

TYP 

41 

27 

UNIT 

MHz 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

UNIT 

pF 



54ACT11470, 74ACT11470 
a·BIT REGISTERED BUS TRANSCEIVERS 

WITH 3·STATE OUTPUTS 
SCAS207 - 04016, APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

51 5000 
From Output ----1~-.._-_AJVV---./ 

Under Test 

CL=50pF T 
(see Note A) 

5000 

LOAD CIRCUIT 

14---- tw ------.I 

o 2xVCC 

o Open 

r~ 
-= 

I I 3V 

3 Eov 
Input 

VOLTAGE WAVEFORMS 

T1mlng Input 
(see Note B) 

Data Input 

TEST S1 

tpL,HftPHL Open 

tpL.Z!tPZL 2xVCC 

tPHz/tPZH GND 

___ ..Jt1.5V c:: 
tsu~14 ~ th 

J1.5V '\ 1~;--- :: 
VOLTAGE WAVEFORMS 

Input 
(see Note B) 

Output 
Control 

(low-level 
enabling) 

3V 

~---"ty 1.~ ____ OV 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacHance. 

Output 
Waveform 1 

S1 at2 xVCC 
(see Note C) 

Output 
Waveform 2 

S1 stGND 
(see Note C) 

I 
I 
I 

tpZH~ 
I tpHZ~ 
14-

___ .... 150% Vce 

VOLTAGE WAVEFORMS 

-Vce 

VOL 

VOH 

-OV 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
e. 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. 

Figure 1. Load Circuit and Voltage Waveforms 

1ExAs ~ 
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• Compares Two 8-Bit Words 

• 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 

• 500-mA Typical Latch-Up Immunity at 125°C 

• The Device Has the Equivalent of 20 kQ 
Pullup Resistor on Q Inputs 

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

description 

These identity comparators perform comparisons 
on two a-bit binary or BCD words. Features 
include 20-kQ pullup termination resistors on the 
Q inputs for analog or switch data and a P = Q 
totem-pole output. 

The 54AC11520 is characterized for operation 
over the full military temperature range of - 55°C i 

to 125°C. The 74AC11520 is characterized for 
operation from - 40°C to a5°C. 

FUNCTION TABLE 

INPUTS 
OUTPUT 

DATA ENABLE P=Q 
P,Q G 

p=o L L 

p>o L H 

p<o L H 

X H H 

EPIC is a trademark of Texas Instruments Incorporated. 

~~~~~:o:I: .~or:c~~l~':. ~~f.:::n:~ : rrx::i~~:m~:~ 
standard warranty. Production procenlng does nOl nece.urlly Include 
lestlng of ,II piramete,.., TEXAS ~ 

INSTRUMENTS 

54AC11520, 74AC11520 
8-BIT IDENTITY COMPARATORS 

02957 JULY 1987 - REVISED APRIL 1993 

54AC11520 ••• J PACKAGE 
74AC11520 ••• ow OR N PACKAGE 

(TOP VIEW) 

01 G 
P1 P2 
00 02 

P3 
GND G3 
p=o VCC 

07 P4 
04 
P5 

P6 05 

54AC11520 ••• FK PACKAGE 

(TOP VIEW) 

P2 
G 

01 
P1 
00 

4 

5 

6 

7 

8 

o 
NMMOv ° a.. 0> a.. 

3 2 1 2019 
18 

17 

16 

15 

14 
9 10111213 

a.. Z 1\ ° a.. 0°1°1'- I'-
(!:I a.. 

04 
P5 
05 
P6 
06 

Copyright © 1993. Texas Instruments Incorporated 
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54AC11520, 74AC11520 
8·BIT IDENTITY COMPARATORS 

D2957. JULY 1987- REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 

G COMP 

4 I> 
PO 0 

2 
P1 

19 
P2 

17 
P3 

P 14 
P4 

12 
P5 

10 
P6 P5 

8 
P7 7 6 

3 1P=Q P=Q 
QO 0 

Q5 

Q1 

Q2 

1 

18 
P4 

16 
Q3 

Q 13 
Q4 

Q4 

11 
Q5 P3 

9 
QS 

7 
Q7 7 

Q3 

t This symbol is in accordance with ANSI/IEEE SId 91-1984 P2 
and lEe Publication 617-12. 

Q2 

P1 

Q1 

PO 

QO 

G 
Pin numbers shown are for the OW. J. and N packages. 

schematic of Q inputs 

vcc 

Input 

GNO 

2-412 
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54AC11520, 74AC11520 
8-BIT IDENTITY COMPARATORS 

02957, JULY 1987 - REVISEOAPRIL 1993 

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 .................................................. ± 1 00 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 cond~ions" 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 

Vce Supply voltage 

VIH High-level input voltage 

VIL Low-level input vo~age 

VI Input voltage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

I:t.t/I:t.v Input transition rise or fail rate 

TA Operating free-air temperature 

54ACl1520 

MIN 

3 

Vee=3V 2.1 

Vee = 4.5 V 3.15 

Vee = 5.5 V 3.85 

Vee=3V 

Vee = 4.5 V 

Vee = 5.5 V 

0 

0 

Vee=3V 

Vee=4.5V 

VCC=5.5V 

VCC=3V 

VCC=4.5V 

Vec=5.5V 

0 

-55 

TEXAS ~ 
INSIRUMENTS 

NOM 

5 

POST OFFICE BOX 655303 • DAUAS, TEXAS 75265 

74ACll520 

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 

UNIT 
MAX 

5.5 V 

V 

0.9 

1.35 V 

1.65 

Vec V 

Vce V 

-4 

-24 rnA 

-24 

12 

24 rnA 

24 

10 ns/V 
85 ·C 
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54AC11520, 74AC11520 
8·BIT IDENTITY COMPARATORS 

02957. JULY 1987-REVISEOAPRIL 1993 

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

TA=25°C 54AC11520 74AC11520 
PARAMETER TEST CONDITIONS VCC 

MIN TVP MAX MIN MAX MIN 

3V 2.9 2.9 2.9 2.9 

IOH =-50 IlA 4.5V 4.4 4.4 4.4 

5.5V 5.4 5.4 5.4 

'OH=-4mA 3V 2.58 2.4 2.48 
VOH 

4.5V 3.94 3.7 3.8 
'OH=-24mA 

5.5V 4.94 4.7 4.8 .. 

IOH=-50mAt 5.5V 3.85 

IOH =-75 mAt 5.5V 3.85 

3V 0.1 0.1 

IOL = 50 IlA 4.5V 0.1 0.1 

5.5V 0.1 0.1 

IOL=12mA 3V 0.36 0.5 
VOL 

4.5V 0.36 0.5 
'OL=24mA 

5.5V 0.36 0.5 

IOL=50mAt 5.5V 1.65 

'OL= 75 mAt 5.5V 

"H v,=Vec. a inputs only 5.5V 10 10 

I,L V,=GND. a inputs only 5.5V -0.3 -0.6 -1 

II V, = Vec or GND. P and G inputs only 5.5V ",0.1 ",1 

a inputs at GND 
5.5V 2.3 4.8 8 

lec 
Other inputs V, = VCC or GND 

Q inputs open 
Other inputs V, = VCC or GND 5.5V 8 160 

Ci V, = Vce or GND 5V 3.5 

t Not more than one output or Input should be tested at a lime and the durallon of the test should not exceed 10 ms. 

switching characteristics over recommended operating free-air temperature r.ange, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

MAX 

0.1 

0.1 

0.1 

0.44 

0.44 

0.44 

1.65 

10 

-1 

'" 1 

8 

80 

FROM TO TA = 25°C 54AC11520 74AC11520 
PARAMETER 

(INPUT) (OUTPUT) MIN TVP MAX MIN MAX MIN 

tpLH 1.5 12 16.5 1.5 20.1 1.5 
PorQ P=Q 

tpHL 1.5 10.4 14.4 1.5 17.6 1.5 

tpLH 1.5 6.9 9 1.5 10.8 1.5 
G P=Q 

tpHL 1.5 6.3 8.6 1.5 10.2 1 .. 5 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

MAX 

18.6 

16.3 

10 

9.5 

FROM TO TA= 25°C 54AC11520 74AC11520 
PARAMETER 

(INPUT) (OUTPUT) MIN TVP MAX MIN MAX MIN MAX 

tpLH 1.5 8.1 11.1 1.5 13.7 1.5 12.6 
Pora P=Q 

tpHL 1.5 7.1 10.1 1.5 12.3 1.5 11.3 

tPLH 1.5 4.9 6.6 1.5 8 1.5 7.4 
G P=Q 

tpHL 1.5 4.8 7.1 1.5 8.2 1.5 7.8 

1ExAs ~ 
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V 

V 

IlA 
mA 

IlA 

mA 

IlA 

pF 

UNIT 

ns 

ns 

UNIT 

ns 

ns 



54AC11520, 74AC11520 
8-BIT IDENTITY COMPARATORS 

02957, JULY 1987 - REVISED APRIL 1993 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance CL = 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTest~ 
CL=50pF 

(see Note A) T 500 Q _ 

- -

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

Output 

-A50%VCC 

I 
tPHL ~J'III--~~ 

I 

----""\ 50% VCC 

VOLTAGE WAVEFORMS 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 n, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

o 

-50 

c( 
::!. -100 
I 

e 
~ a -150 

s c. 
c: 
I -200 

= 

TYPICAL CHARACTERISTICS 

VCC =5V 
TA = 25°C 

Q INPUT CURRENT 
vs 

INPUT VOLTAGE 

/ 
/ 

/ 
I 

/ 
V ....--..../ 

-250 

-300 
o 2 3 4 

VI - Input Voltage - V 

Figure 2 
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• Compares TlNo 8-Blt Words 

• 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-l-tm Process 

• 50o-mA Typical Latch-Up Immunity at 125°C 

• The Device Has the Equivalent of 20-kQ 
Pullup Resistors on Q Inputs 

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

description 

These identity comparators perform comparisons 
on two S-bit binary or BCD words. Features 
include 20-kQ pullup termination resistors on the 
Q inputs for analog or switch data and a P = Q 
totem-pole output. 

The 54ACT11520 is characterized for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74ACT11520 is characterized for 
operation from - 40°C to 85°C. 

FUNCTION TABLE 

INPUTS 
OUTPUT 

DATA ENABLE P=Q 
p,a G 
p=o L L 

p>o L H 

p<o L H 

X H H 

EPIC is a trademark of Texas Instruments Incorporated. 

TEXAS .." 
INSTRUMENTS 

54ACT11520, 74ACT11520 
8-BIT IDENTITY COMPARATORS 

SCASOO9B - D2957, JULY 1987-REVISEDAPRIL 1993 

54ACT11520 ... J PACKAGE 
74ACT11520 ••• OW OR N PACKAGE 

(TOP VIEW) 

01 G 
P1 P2 

02 
PO P3 

GND G3 
p=o VCC 

G7 P4 
P7 04 
06 P5 
P6 05 

54ACT11520 •• , FK PACKAGE 

(TOP VIEW) 

P2 
G 

01 
P1 
00 

4 

5 

6 

7 

8 

() 
(\IC')(')()v 

oa..o> a.. 

3 2 1 2019 
18 

17 

16 

15 

14 
9 10 11 12 13 

a.. Z II a a.. o Olaf'-. f'-. 
<!la.. 

04 
P5 
05 
P6 
06 
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54ACT11520, 74ACT11520 
8·BIT IDENTITY COMPARATORS 

SCASOO9B - 02957, JULY 1987 - REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 

G G1 eOMP 
4 t> 

PO 0 
2 

P1 
19 

P2 
17 

P3 
P 14 

P4 
12 

P5 
10 

P6 
8 

P7 7 6 
3 1P=Q P=Q 

QO 0 

Q1 
1 

Q2 
18 

16 
Q3 

Q 13 
Q4 

11 
Q5 

9 
Q6 

6 P=Q 

Q7 
7 

7 

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

Pin numbers shown are for the OW, J, and N packages. 

schematic of Q inputs 

Vee 

Input 

GND 
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54ACT11520, 74ACT11520 
8-BIT IDENTITY COMPARATORS 

SCASOO9B - 02957, JULY 1987 - REVISED APRIL 1993 

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

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) ........................................ -0.5 V to Vee + O.S V 
Input clamp current, 11K (VI < a or VI> Vee) ................................................ ± 20 mA 
Output clamp current, 10K (Vo < a or Vo > Vee) ........................................... ± SO mA 
Continuous output current, 10 (Vo = a to Vee) .............................................. ± SO mA 
Continuous current through Vee or GND .................................................. ±100 mA 
Storage temperature range ........................................................ -6S·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 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 

54ACT11520 74ACT11520 
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 

VI I nput vo~age 0 Vee 0 Vee V 

Vo Output voltage 0 Vee 0 Vee V 

IOH High-level output current -24 -24 rnA 

IOL Low-level output current 24 24 rnA 

At/l1v Input transition rise or fall rate 0 10 0 10 ns/V 

TA Operating free-air temperature -55 125 -55 85 ·e 

ThxAs ~ 
INSIRUMENIS 
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54ACT11520, 74ACT11520 
8·BIT IDENTITY COMPARATORS 

SCASOO9B - 02957, JULY 1987 - REVISED APRIL 1993 

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

TA=25°C 54ACT11520 74ACTl1520 
PARAMETER TEST CONDITIONS VCC UNIT 

MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
IOH = -50 JlA 

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 
V 

IOH =-50mAt 5.5V 3.85 

IOH =-75mAt 5.5V 3.85 

4.5V 0.1 0.1 0.1 
IOL = 50 JlA 

5.5V 0.1 0.1 0.1 

4.5V 0.36 0.5 0.44 
VOL IOL = 24 rnA 

5.5V 0.36 0.5 0.44 
V 

IOL= 50 mAt 5.5V 1.65 

IOL=75 mAt 5.5V 1.65 

IIH VI = Vee, o inputs only 5.5V 10 10 10 JlA 
IlL VI = GND, o Inputs only 5.5V -0.3 -0.6 -1 -1 JlA 
II VI = Vee or GND, P and G inputs only 5.5V ±0.1 ± 1 ±1 JlA 

o inputs at GND, 
5.5V 2.3 4.8 8 8 JlA Other inputs VI = Vee or GND 

lee o inputs at open, 
Other inputs VI = Vee or GND 

5.5V 8 160 80 JlA 

Q inputs open, 

Alee* One input at 3.4 V and other inputs at 5.5V 0.9 1 1 rnA 
Vee or GND, P and G inputs only 

ei VI = Vee or GND 5V 3.5 pF 

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 or Vee. 

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

FROM TO TA=25°C 54AeTl1520 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX 

tpLH 
P=O 

1.5 8.6 12.7 1.5 15.4 
PorQ 

tpHL 1.5 8 12.4 1.5 14.8 

tpLH 
G P=Q 

1.5 6.4 8.5 1.5 10.2 

tpHL 1.5 5.8 9 1.5 10.4 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER 

epd Power dissipation capacitance 

2-420 

TEST CONDITIONS 

eL= 50 pF, 

TEXAS ~ 
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f = 1 MHz 

74ACTl1520 
UNIT 

MIN MAX 

1.5 14.3 
ns 

1.5 13.9 

1.5 9.5 
ns 

1.5 9.8 



54ACT11520, 74ACT11520 
8·BIT IDENTITY COMPARATORS 

SCASOO9B - 02957, JULY 1987 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTestn 

CL=50pF 
(see Note A) T 500 0 

- -- -

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacilance. 

Input 
(see Note B) 

Output 

-11.5V 

I 
tPHL i4 ~ 

I 
--------~~~VCC 

VOLTAGE WAVEFORMS 

B. Input pulses are supplied by generalors having the following characterislics: PRR '" 1 0 MHz, Zo = 50 O. Ir = 3 ns, If = 3 ns. 
C. The outputs are measured one al a time wilh one input transnion per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

o 

-50 

'" ::1. -100 
I 

C 

~ o -150 
~. 
Q. 
c: 
I -200 

= 

TYPICAL CHARACTERISTICS 

VCC=5V 
TA=25°C 

Q INPUT CURRENT 
vs 

INPUT VOLTAGE 

/ 
/ 

/ 
/ 

/ 
/ 

-250 
~ .../ 

-300 
o 2 3 4 

VI -Input Voltage - V 

Figure 2 
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• Compares Two 8-Bit Words 
• 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 

• SOO-mA Typical Latch-Up Immunity at 125°C 
• Package Options Include Plastic Small

Outline Packages, Plastic Shrink 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPs 

description 

These identity comparators perform comparisons 
on two 8-bit binary or BCD words. Also included 
is a P = a totem-pole output. 

The 54AC11521 is characterized for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74AC11521 is characterized for 
operation from - 40°C to 85°C. 

FUNCTION TABLE 

INPUTS 
OUTPUT 

DATA ENABLE P=Q 
P,Q G 
p=o L L 

p>o L H 

p<o L H 

X H H 

EPIC is a trademark of Texas Instruments Incorporated. 

54AC11521, 74AC11521 
8·BIT IDENTITY COMPARATORS 

SCAS022A- JULY 1987-REVISEDAPRIL 1993 

54AC11521 ... J PACKAGE 
74AC11521 ... DB, OW OR N PACKAGE 

(TOP VIEW) 

01 

PO 4 
GND 
p=o 

G 
P2 

02 

P3 

03 

Vce 
P4 

04 

P5 

P6"'1.-__ .T 05 

54AC11521 ••. FK PACKAGE 
(TOP VIEW) 

<..> 
(\JC')C')<">", 
00..0>0.. 

3 2 1 2019 
P2 4 16 04 

G 5 17 P5 

01 6 16 05 

P1 7 15 P6 

00 6 14 06 
9 10111213 

0.. Z \I ° 0.. 0°1°1'- I'-

<.!lo.. 

logic symbolt 

G COMP 
I> 

PO 0 

P1 
2 

P2 
19 

17 
P3 

P 
P4 

14 

P5 
12 

P6 
10 

P7 
8 

7 

3 1P=Q 
QO 0 
Q1 
Q2 

18 

Q3 
16 

13 Q 
Q4 

Q5 
11 

Q6 
9 

Q7 
7 

7 

6 
P=Q 

tThis symbol is in accordance with ANSI/IEEE Std 91-1964 
and IEC Publication 617-12. 

Pins numbers shown are for the OW, J, and N packages. 

PRODUcnoN DATA Information I, current II of pubHcatlon date. 
Produetl conform to lpeclficatlona per the term. cA Texu Instrument • 
• Indard warranty. Production proceMing dOH not nece ... rily Include 
'"ting of .11 piramete,..., TEXAS ~ 

INSTRUMENTS 

Copyright © 1993, Texas Instruments Incorporated 
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54AC11521,74AC11521 
8-BIT IDENTITY COMPARATORS 

SCAS022A- 02957, JULY 1987 - REVISED APRIL 1993 

logic diagram (positive logic) 

6 P=Q 

Pin numbers shown are for the DW, J, and N packages. 

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

Supply voltage range, Vee .......................................................... -0.5 V to 6 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 .................................................. ±100 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. 
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recommended operating conditions 

Vce Supply voltage 

Vee=3V 

VIH High-level input voltage Vee = 4.5 V 

Vee = 5.5V 

Vee =3V 

VIL Low-level input voltage Vee =4.5V 

Vee = 5.5 V 

VI Input voltage 

Vo Output voltage 

Vee=3V 

10H High-level output current Vee = 4.5 V 

Vee = 5.5 V 

Vee =3V 

10L Low-level output current Vee =4.5V 

Vee = 5.5V 

Ilt/t.v Input transition rise or fall rate 

TA Operating free-air temperature 

54AC11521, 74AC11521 
8-BIT IDENTITY COMPARATORS 

SCAS022A-D2957, JULY 1987 -REVISED APRIL 1993 

54AC11521 74AC11521 
UNIT 

MIN NOM MAX MIN NOM MAX 

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 

1.35 1.35 V 

1.65 1.65 

0 Vee 0 Vee V 

0 Vee 0 Vee V 

-4 -4 

-24 -24 mA 

-24 -24 

12 12 

24 24 mA 

24 24 

0 10 0 10 ns/V 

-55 125 -40 85 °e 

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

TA = 25°C 54ACl1521 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX 

3V 2.9 2.9 

IOH = -50!1A 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 

10H =-50 mAt 5.5V 3.85 

10H =-75 mAt 5.5V 

3V 0.1 0.1 

10L = 50!.tA 4.5V 0.1 0.1 

5.5V 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 

10L = 50 mAt 5.5V 1.65 

10L = 75 mAt 5.5V 

II VI = Vee or GND 5.5V ",0.1 ",1 

lee VI = Vee or GND, 10=0 5.5V 8 160 

ei VI = Vee or GND 5V 4 

t Not more than one output should be tested at a lime, and the duration of the test should not exceed 10 ms. 

TEXAS ~ 
INSTRUMENTS 
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74AC11521 
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 

'" 1 !1A 
80 IlA 

pF 
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54AC11521,74AC11521 
a-BIT IDENTITY COMPARATORS 

SCAS022A- 02957, JULY 1987 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

FROM TO TA=25·C 54ACl1521 74AC11521 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tpLH 
p=o 

1.5 12.5 16.6 1.5 20.4 1.5 19 
PorO 

tpHL 1.5 10.5 14.1 1.5 17.4 1.5 16.1 

tpLH 1.5 7.1 9.8 1.5 11.4 1.5 10.8 
IT P=O 

tpHL 1.5 6.4 8.8 1.5 10.8 1.S 10.1 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

FROM TO TA=25·C 54AC11521 74AC11521 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tpLH 
P=O 

1.5 8.3 11.3 1.5 14 1.5 13 
PorO 

tpHL 1.5 7.2 10.1 1.5 12.2 1.5 11.4 

tPLH 
P=O 

1.5 5.1 7.1 1.5 8.4 1.5 7.9 
IT 

tpHL 1.5 4.8 7.1 1.5 8.6 1.5 8.1 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance CL= SO pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTe~~ 
CL=50pF 

(see Note A) T 500 Q 

- -- -

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

Output 

---150% 

tpHL -i4~""-~~ 
I 

~5~---- VCC 

1\ . OV 

~ .: tpLH 

----....... \ 50% VCC 

VOLTAGE WAVEFORMS 

I !I:::: VOH 
T 50%VCC 
- -VOL 

UNIT 

ns 

ns 

UNIT 

ns 

ns 

B. Input pulses are supplied by generators having the following characteristics: . PRR :s 10 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 

2-426 

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

Figure 1. Load Circuit and Voltage Waveforms 
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• Compares Two 8-Bit Words 
• 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, Plastic Shrink 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
30o-mll DIPs 

description 

These identity comparators perform comparisons 
on two 8-bit binary or BCD words. Also included 
is a P = Q totem-pole output. 

The 54ACT11521 is characterized for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74ACT11521 is characterized for 
operation from - 40°C to 85°C. 

FUNCTION TABLE 

INPUTS 
OUTPUT 

DATA ENABLE P=Q 
P,Q G 

P=Q L L 

P>Q L H 

P<Q L H 

X H H 

EPIC is a trademark of Texas Instruments Incorporated. 

54ACT11521, 74ACT11521 
a·BIT IDENTITY COMPARATORS 

SCAS023A - D2957 JULY 1978 - REVISED APRIL 1993 

54ACT11521 ••. J PACKAGE 
74ACT11521 ••• DB, ow OR N PACKAGE 

(TOP VIEW) 

Ql G 
Pl P2 
QO Q2 
PO P3 

GND G3 
P=Q Vcc 

P4 
P7 Q4 
Q6 P5 
P6 Q5 

54ACT11521 •.• FK PACKAGE 
(TOP VIEW) 

P2 4 
G 5 

Ql 6 
Pl 7 
QO 8 

o 
C\I(')(')Ov 
00... 0> 0... 

3 2 1 2019 
18 
17 
16 
15 
14 

9 10111213 

0... Z II 00... o CliO I'- I'-

00... 

Q4 
P5 
Q5 
P6 
Q6 
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54ACT11521, 74ACT11521 
a-BIT IDENTITY COMPARATORS 

SCAS023A- 02957, JULY 1978 - REVISED APRIL 1993 

logic symbolt 

G 
4 

PO 
2 

o 
P1 

19 
P2 

17 
P3 

14 
P4 

12 
P5 

10 
P6 

8 
P7 7 

3 
QO o 
Q1 

Q2 
18 

16 
Q3 

13 
Q4 

11 
Q5 

9 
Q6 

7 
Q7 7 

P 

COMP 
I> 

1P=Q 

Q 

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

Pin numbers shown are for the DW, J, and N packages. 

logic diagram (positive logic) 

6 P=Q 

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

Supply voltage range. Vee ..... , .............. , .. , .. " ... ,., ............. , .. , ..... ,. -0.5 V to 6 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 .................................................. :!:: 100 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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recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

Vo Output voltage 

10H High-level output current 

10L Low-level output current 

at/AY Input transition rise or fall rate 

TA Operating free-air temperature 

54ACT11521, 74ACT11521 
a-BIT IDENTITY COMPARATORS 

SCAS023A- 02957, JULY 1978 - REVISEOAPRIL 1993 

54ACT11521 74ACT11521 
UNIT 

MIN NOM MAX MIN NOM MAX 

4.5 5 5.5 4.5 5 5.5 V 

2 2 V 

0.8 0.8 V 

0 Vee 0 Vee V 

0 Vee 0 Vee V 

-24 -24 mA 

24 24 mA 

0 10 0 10 ns/V 

-55 125 -40 85 °e 

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

TA=25°C 54ACTl1521 74ACTl1521 
PARAMETER TEST CONDITIONS VCC UNIT 

MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
10H =- 50 fIA 

5.5V 5.4 5.4 5.4 

4.5V 3.94 3.7 3.8 
VOH 10H =-24mA 

5.5V 4.94 4.7 4.8 
V 

10H =-50mAt 5.5V 3.85 

10H =-75 mAt 5.SV 3.85 

4.5V 0.1 0.1 0.1 
10L = 50 fIA 

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 
V 

10L= 50 mAt 5.5V 1.65 

10L= 75 mAt 5.5V 1.65 

II VI = Vee or GND 5.5V ±0.1 ± 1 ±1 fIA 
Ice VI = Vee or GND, 10=0 5.5V 8 160 80 fIA 

alee* 
One input at 3.4 V. 

5.5V 0.9 1 1 mA 
Other inputs at GND or Vee 

ei VI = Vee or GND 5V 4 pF 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
i 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 ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
Par Q 

tpHL 

tpLH G 
tpHL 

TO TA = 25°C 

(OUTPUT) MIN TYP 

1.5 8.8 
P=Q 

1.5 8.2 

1.5 6.7 
P=Q 

1.5 6.8 

TEXAS ~ 
INSTRUMENTS 

MAX 

13 

12 

9.3 

8.8 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

54ACTl1521 74ACT11521 
UNIT 

MIN MAX MIN MAX 

1.5 15.9 1.5 14.7 
ns 

1.5 14.6 1.5 13.6 

1.5 11.2 1.5 10.5 
ns 

1.5 10.2 1.5 9.7 
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54ACT11521, 74ACT11521 
8-BIT IDENTITY COMPARATORS 

SCAS023A- 02957, JULY 1978 - REVISED APRIL 1993 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacnance CL= 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTem~ 
CL=50pF 

(see Note A) I 500 Q 

- -- -

LOAD CIRCUIT 

Input 
(see Note B) 

Output 

-11.5V 

tPHL ~ ~ 
I 

------.., 50% VCC 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

2--430 

B. Input pulses are supplied by generators having the following characteristics: PRR", 10 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• 8-Latches In a Single Package 

• 3-State Bus-Driving Inverting Outputs 

• Full Parallel Access for Loading 

• Buffered Control Inputs 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPiC .... (Enhanced-Performance Implanted 
CMOS) 1-J.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-mll DIPs 

description 

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

The eight latches of the' AC11533 are transparent 
D-type latches. While the enable (C) is high, the 
Q outputs will follow the complements of the (D) 
inputs. When the output control OC is taken low, 
the Q outputs will be latched. The 'AC11533 is 
functionally equivalent to the' AC11373 except for 
having inverted outputs. 

A buffered output-control (OC) 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. 

54AC11533,74AC11533 
OCTAL O-TYPE TRANSPARENT LATCHES 

WITH 3-STATE OUTPUTS 
02957 JULY 1987-REVISEOAPRIL 1993 

54AC11533 ••• JT PACKAGE 
74AC11533 .•• ow OR NT PACKAGE 

(TOP VIEW) 

NC 

fQ OC 
20 10 

20 
40 3D 

GND 4D 
VCC 

VCC 
GND 8 50 

50 6D 
60 70 
70 aD 
80 C 

54AC11533 ..• FK PACKAGE 

(TOP VIEW) 

() () 

~~$'~$'~@ 

4 3 2 1 28 27 26 
5 25 7D 
6 24 80 
7 

8 

9 

10 

11 
12 1314 15 16 1718 

23 C 
22 NC 
21 80 
20 
19 

NC - No internal connection 

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 or pull-up 
components. 

The output control (OC) 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 54AC11533 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
74AC11533 is characterized for operation from - 40°C to 85°C. 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA Information '- current It of publication date. 
Product. conform to specifications per the tenna rA Texas Instrument. 
It.ndard warranty. Production processing does not necessarily include 
tetting of .11 parametel'l. TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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54AC11533, 74AC11533 
OCTAL O·TYPE TRANSPARENT LATCHES 
WITH 3·STATE OUTPUTS 
02957, JULY 1987 - REVISED APRIL 1993 

OC 

L 

L 

L 

H 

FUNCTION TABLE 
(each latch) 

INPUTS 

C D 

H H 

H L 

L X 

X X 

OUTPUT 
Q 

L 

H 

ao 
Z 

logic symbolt logic diagram (positive logic) 

OC 

C 

10 

20 

3D 

40 

50 

60 

70 

80 

2;-1 - EN 
13 

~ 23 
10 

22 

21 

20 

17 

16 

15 

14 

1 
t> "V 

2 

3 

4 

9 

10 

11 

12 

tThis symbol is in accordance w~h ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

Pin numbers shown are for the OW, JT, and NT packages. 

OC 

C 

10 

20 

3D 

40 

50 

60 

70 

80 

fQ 

2Q 

3Q 

40 

50 

60 

70 

80 

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

Supply voltage range, Vee .......................................................... -0.5 V to 6 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 Vto Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI> Vecl ................................................. ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ............................................ ±50 mA 
Continuous output current, 10 (VO = 0 to Vecl .............................................. ±50 mA 
Continuous current through Vee or GND .................................................. ±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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recommended operating conditions 

VCC Supply voltage 

Vee = 3V 

VIH High-level input voltage Vee = 4.5V 

Vee=5.5V 

Vee = 3V 

VIL Low-level input voltage Vee = 4.5 V 

Vee = 5.5 V 

VI Input voltage 

Vo Output voltage 

Vee=3V 

10H High-level output current Vee = 4.5 V 

Vee = 5.5V 

Vee=3V 

10L Low-level output current Vee =4.5V 

Vee = 5.5 V 

I!.tlM Input transition rise or fall rate 

TA Operating free-air temperature 

54AC11533,74AC11533 
OCTAL D-TYPE TRANSPARENT LATCHES 

WITH 3-STATE OUTPUTS 
02957, JULY 1987 - REVISED APRIL 1993 

54AC11533 74AC11533 
UNIT 

MIN NOM MAX MIN NOM MAX 

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 

1.35 1.35 V 

1.65 1.65 

0 Vee 0 Vee V 

0 Vee 0 Vee V 

-4 -4 

-24 -24 mA 

-24 -24 

12 12 

24 24 mA 

24 24 

0 10 0 10 ns/V 

-55 125 -40 85 'e 

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

TA=25°e 54Ae11533 74AC11533 
PARAMETER TEST CONDITIONS Vee UNIT 

MIN TYP MAX MIN MAX MIN MAX 

3V 2.9 2.9 2.9 

10H = -50 tJA 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 V 

4.5V 3.94 3.7 3.8 
10H =-24 mA 

5.5V 4.94 4.7 4.8 

10H =-50mAt 5.5V 3.85 

10H =-75 mAt 5.5V 3.85 

3V 0.1 0.1 0.1 

10L = 50 tJA 4.5V 0.1 0.1 0.1 

5.5V 0.1 0.1 0.1 

10L = 12mA 3V 0.36 0.5 0.44 
VOL V 

4.5V 0.36 0.5 0.44 
10L = 24 mA 

5.SV 0.36 0.5 0.44 

10L= 50 mAt 5.5V Uii5 

10L= 75 mAr 5.5V 1.65 

10Z Vo = Vee or GND 5.5V ± 0.5 ±10 ±5 tJA 
II VI = Vee or GND 5.5V ± 0.1 ± 1 ± 1 tJA 
ICC VI = Vee or GND, 10=0 5.SV 8 160 80 tJA 
ei VI = Vee or GND 5V 4 pF 

Co Vo = Vee or GND 5V 10 pF 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

1EXAS ~ 
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54AC11533,74AC11533 
OCTAL O-TYPE TRANSPARENT LATCHES 
WITH 3-STATE OUTPUTS 
02957. JULY 1987 - REVISED APRIL 1993 

timing requirements (see Figure 1) 

VCC TA = 25°C 54ACll533 74ACll533 

RANGE MIN MAX MIN MAX MIN 

3.3", 0.3 V 5.5 5.5 5.5 
tw Pulse duration. C high 

5",0.5V 4 4 4 

3.3 ",0.3V 4 4 4 
tsu Setup time. data belore C 

5",0.5V 3.5 3.5 3.5 

3.3",0.3V 2 2 2 
th Hold time. data after C~ 

5",0.5V 2 2 2 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

MAX 

FROM TO TA=25°C 54ACl1533 74ACl1533 
PARAMETER 

(INPUT) (OUTPUT) MIN TVP MAX MIN MAX MIN 

tpLH 1.5 8.5 12.6 1.5 15.2 1.5 
D 0 

tpHL 1.5 7.5 10.1 1.5 12 1.5 

tpLH 1.5 10 14.5 1.5 17.6 1.5 
C Any 0 

tpHL 1.5 9.5 12.8 1.5 15.2 1.5 

tpZH 1.5 9 13.1 1.5 15.7 1.5 
OC Any 0 

tpZL 1.5 8.5 11.6 1.5 14.1 1.5 

tpHZ 1.5 9.5 12 1.5 13.2 1.5 
OC Any 0 

tpLZ 1.5 7.5 10.2 1.5 11.4 1.5 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

MAX 

14.3 

11.3 

16.5 

14.3 

14.7 

13.1 

12.8 

11 

FROM TO TA = 25°C 54ACl1533 74ACl1533 
PARAMETER 

(INPUT) (OUTPUT) MIN TVP 

tpLH 1.5 5.5 
D 0 

tpHL 1.5 5 

tpLH 1.5 6.5 
C Any 0 

tPHL 1.5 6.5 

tpZH 1.5 6.5 
OC Any 0 

tpZL 1.5 6 

tPHZ 1.5 8.5 
OC Any 0 

tPLZ 1.5 6 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER 

Cpd Power dissipation capacitance per latch 
I Outputs enabled 

I Outputs disabled 

TEXAS ~ 
IN5rRUMENTS 

MAX MIN MAX 

8.4 1.5 10.6 

7.1 1.5 8.6 

10 1.5 12.1 

9.1 1.5 11 

9.5 1.5 11.7 

8.6 1.5 10.9 

10.7 1.5 11.7 

8.2 1.5 9.3 

TEST CONDITIONS 

CL= 50 pF. 1=1 MHz 
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MIN MAX 

1.5 9.8 

1.5 8 

1.5 11.3 

1.5 10.3 

1.5 10.8 

1.5 9.7 

1.5 11.4 

1.5 8.9 

TVP 

55 

44 

UNIT 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

UNIT 

pF 



54AC11533,74AC11533 
OCTAL O·TYPE TRANSPARENT LATCHES 

WITH 3·STATE OUTPUTS 
02957, JULY 1987-REVISEOAPRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output -4.--.... --'V'VV--_J 

Under Test 

CL=50pF I 
(see Note A) 

Timing Input 
(see Note B) 

5000 

LOAD CIRCUIT 

o 2xVCC TEST 

o Open 

r~ 
tpLHitPHL 
tpLZitPZL 
tpHZitPZH 

Input L 
(see Note B) ----I; 50% 

1 I 
tpHL ~ "I 

1 

S1 

Open 

2xVCC 
GND 

Data Input 
Output ----'"""\ 50% VCC 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

VCC 

'"-__ --'t'-l-=O~ _ _ _ _ 0 V 

Output ----r_ 
Waveform 1 

S1 at2xVCC 
(see Note C) 

Output 
Waveform 2 

S1 at GND 
(see Note C) 

I 
I 
I 

tpZH -+j 
~HZ~ 

I,__--r 

VOLTAGE WAVEFORMS 

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

=VCC 

VOH 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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• Eight Latches In a Single Package 

• 3-State Bus-Driving Inverting Outputs 

• Full Parallel Access for Loading 

• Buffered Control Inputs 

• 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-/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 30o-mll 
DIPs 

description 

These eight latches 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 latches of the 'ACT11533 are 
transparent O-type latches. While the enable (C) 
is high, the Q outputs will follow the complements 
of the (0) inputs. When the output control OC is 
taken low, the Q outputs will be latched. The 
'ACT11533 is functionally equivalent to the 
'ACT11373 except for having inverted outputs. 

A buffered output-control (OC) 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 or pullup components. 

The output control (OC) 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. 

54ACT11533,74ACT11533 
OCTAL D-TYPE TRANSPARENT LATCHES 

WITH 3-STATE OUTPUTS 
SCAS017A-D2957 JULY 1987-REVISEDAPRIL 1993 

54ACT11533 ••• JT PACKAGE 
74ACT11533 .•• OW OR NT PACKAGE 

(TOP VIEW) 

20 
10 
DC 
NC 

DC 
10 
20 
30 

GNO 40 
GNO Vcc 
GNO Vcc 
GNO 50 

50 9 60 
60 70 
70 80 
80 C 

54ACT11533 ••• FK PACKAGE 

(TOP VIEW) 

() () 

~~~~~6HE 
4321282726 

5 25 

6 24 

7 

8 

9 

10 

23 

22 

21 

20 
30 11 19 

121314 15 16 1718 

NC - No internal connection 

FUNCTION TABLE 
(each latch) 

INPUTS OUTPUT 

OC C 0 a 
L H H L 

L H L H 

L L X 00 
H X X Z 

The 54ACT11533 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
74ACT11533 is characterized for operation from - 40°C to 85°C. 

EPIC is a trademark of Texas Instruments Incorporated. 

TEXAS ~ 
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54ACT11533,74ACT11533 
OCTAL D·TYPE TRANSPARENT LATCHES 
WITH 3·STATE OUTPUTS 
SCAS017A- 02957, JULY 1987 - REVISED APRIL 1993 

logic symbolt 

oc 
c 

10 

20 

3D 

40 

50 

60 

70 

80 

24 

13 

23 

22 

21 

20 

17 

16 

15 

14 

r-.. EN 

IC1 
L:j 
10 

1 
[> 'il 

2 

3 

4 

9 

10 

11 

12 

tThis symbol is in accordancew~h ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

Pin numbers shown are for the OW, JT, and NT packages. 

logic diagram (positive logic) 

oc 
c 

23 fQ 
10 

22 2Q 
20 

21 3Q 
3D 

20 4Q 
40 

17 5Q 
50 

16 6Q 
60 

15 7Q 
70 

14 8Q 
80 

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

Supply voltage range, Vee ............................................. , ............ -0.5 V to 6 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 > Vee) ................................................. ± 20 rnA 
Output clamp current, 10K (Va < 0 or Va> Vee) ............................................ ± 50 rnA 
Continuous output current, 10 (Va = 0 to Vee) .............................................. ± 50 rnA 
Continuous current through Vee or GND .................................................. ± 200 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 operatiQn 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 voUage ratings may be exceeded if the input and output current ratings are observed. 

1ExAs ~ 
INSTRUMENTS 
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recommended operating conditions 

Vce Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voltage 

Vo Output voltage 

10H High-level output current 

10l low-level output current 

At/M Input transition rise or fall rate 

TA Operating free-air temperature 

54ACT11533, 74ACT11533 
OCTAL O·TYPE TRANSPARENT LATCHES 

WITH 3·STATE OUTPUTS 
SCAS017A- 02957, JULY 1987 - REVISED APRIL 1993 

54ACT11533 74ACT11533 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 Vee 0 Vee V 

0 Vec 0 VCC V 

-24 -24 rnA 

24 24 rnA 

0 10 0 10 nslV 

-55 125 -40 85 °e 

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

TA = 25°C 54ACTl1533 74AeT11533 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
10H = -50 !lA 

5.5V 5.4 5.4 5.4 

4.5V 3.94 3.7 3.8 
VOH IOH =-24 rnA 

5.5V 4.94 4.7 4.8 

10H =-50 mAt 5.5V 3.85 

IOH=-75mAt 5.5V 3.85 

4.5V 0.1 0.1 0.1 
10l = 5O!lA 

5.5V 0.1 0.1 0.1 

4.5V 0.36 0.5 0.44 
VOL 10l = 24 rnA 

5.5V 0.36 0.5 0.44 

10l= 50 mAt 5.5V 1.65 

IOl=75 mAt 5.5V 1.65 

10Z Vo = Vee or GND S.SV ±O.S ± 10 ±S 

II VI = Vee or GND S.SV ± 0.1 ± 1 ± 1 

ICC VI = Vee or GND, 10=0 5.5V 8 160 80 

Aleel 
One input at 3.4 V, 

5.SV 0.9 1 1 Other inputs at GND or Vee 

ei VI = Vee or GND 5V 4 

Co Vo = Vee or GND SV 10 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
:j: 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. 

TEXAS ~ 
INsrRUMENTS 
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UNIT 

V 

V 

IlA 
IlA 
IlA 

rnA 

pF 

pF 
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54ACT11533,74ACT11533 
OCTAL D·TYPE TRANSPARENT LATCHES 
WITH 3·STATE OUTPUTS 
SCAS017A-D2957, JULY 1987- REVISED APRIL 1993 

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

TA=25°C 54ACTll533 74ACT11533 
UNIT 

MIN MAX MIN MAX MIN MAX 

tw Pulse duration, C high 5 5 5 ns 

tsu Setup time, data before C l 3.5 3.5 3.5 ns 

th Hold time, data after C l 3.5 3.5 3.5 ns 

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

FROM TO TA = 25°C 54ACT11533 74ACT11533 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tpLH 1.5 7 10.1 1.5 11.9 1.5 11.3 
D Q 

tpHL 1.5 6.5 8.4 1.5 10.2 1.5 9.5 

tpLH 1.5 8.5 11.3 1.5 14.1 1.5 13 
C Any 0 

tpHL 1.5 8.5 10.7 1.5 13.2 1.5 12.2 

tpZH 1.5 7.5 10.7 1.5 13.6 1.5 12.5 
OC Any 0 

tpZL 1.5 7.5 10.9 1.5 12.9 1.5 12 

tpHZ 1.5 10.5 12.1 1.5 13.1 1.5 12.8 
OC Any 0 

tpLZ 1.5 7.5 9.5 1.5 10.7 1.5 10.3 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS TYP 

69 I Outputs enabled 
Cpd Power dissipation capacitance per latch I Outputs disabled 

CL = 50 pF, f = 1 MHz 

2-440 

TEXAS ~ 
INSrRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

58 

UNIT 

ns 

ns 

ns 
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54ACT11533,74ACT11533 
OCTAL D-TYPE TRANSPARENT LATCHES 

WITH 3-STATE OUTPUTS 
SCAS017A-D2957, JULY 1987 - REVISED APRil 1993 

PARAMETER MEASUREMENT INFORMATION 

5000 S1 
From Output -4~-""--'VV'v--_./ 

Under Teat 

CL=5OpF T 
(see Note A) 

5000 

LOAD CIRCUIT 

\4-- tw ---.I 

o 2xVCC 

o Open 

1""0 
-=-

I I 3V 

Input 3 Eov 
VOLTAGE WAVEFORMS 

Timing Input 
(see Note B) 

Data Input 

TEST S1 

tpLHl'tPHL Open 

tpt.z!tPZL 2xVCC 
tPHz!tPZH GND 

{1.SV c:: 
loll ~ th 

tau 14 ~ I 

J1.5V 
\1;;--

3V 

OV 

VOLTAGE WAVEFORMS 

3V 

'-------tt-J 1.=-V ____ ov 
Input L 1.SV 

(see Note B) ----'i 
I 

tpHL --1'Ii4I---~~ 
I 

OutPut--------~,,5a%VCC 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacnance. 

Output ------r_ 
Waveform 1 

S1 at2xVCC 
(see Note C) 

: ,-_-+-+-200kVCC 

I I tpHZ~ :.-----
tpZH -+i ;---

Output I ~ __ +I 
Waveform 2 f \: SOok'vcc-

S1 at GND ___ oJ 50% VCC , 
(see Note C) 

VOLTAGE WAVEFORMS 

=VCC 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR., 10 MHz, Zo = 50 0, tr = 3 ns, tf = 3ns. 
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. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Eight D-Type Flip-Flops In a Single Package 

• 3-State Bus Driving Inverting Outputs 

• Full Parallel Access for Loading 

• Inputs Are TTL-Voltage Compatible 

• Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin Vee and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPiC .... (Enhanced-Performance Implanted 
CMOS) 1-J.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 eight flip-flops feature 3-state outputs 
designed for implementing buffer registers, I/O 
ports, bidirectional bus drivers, and working 
registers. I 

The eight flip-flops of the 'AC11534 are edge
triggered, D-type flip-flops. On the positive 
transition of the clock, the a outputs are set to the 
complement of the logic levels at the D inputs. The 
'AC11534 is functionally equivalent to the 
'AC11374 except for having inverted outputs. 

An output-control input (DC) is 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 
or pull-up components. The output control (DC) 
does not affect the internal operation of the 
flip-flops. Old data can be retained or new data 
can be entered while the outputs are in the 
high-impedance state. 

The 54AC11534 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The 74AC11534 is characterized for 
operation from - 40°C to 85°C. 

EPIC is a trademark of Texas Instruments Incorporated. 

54AC11534,74AC11534 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

WITH 3·STATE OUTPUTS 

54AC11534 ••. JT PACKAGE 
74AC11534 ••• ow OR NT PACKAGE 

(TOP VIEW) 

40' 
GNO 
GNO 
GNO 7 

70' 
80' 

DC 
10 
20 
30 
40 
Vec 
Vec 
50 
60 
70 
80 
ClK 

54AC11534 ••• FK PACKAGE 

(TOP VIEW) 

() () 

~~$'~$'~\E 
4 3 2 1 28 2726 

5 25 

6 24 

7 23 
8 22 

9 21 

10 20 

11 19 
121314 15 16 1718 

CLK 
NC 

NC - No internal connection 

OC 

L 
L 
L 
H 

FUNCTION TABLE 
(each fUp-flop) 

INPUTS 

ClK 0 

f H 
f L 
L X 
X X 

OUTPUT 
Q 

L 
H 

00 
Z 

PRODUCTION DATA Information II current u of publication d .... 
Products conform to 'peclficationa per the lenn. of Tex •• Instrument. 
Itandard warranty. Production prOCHlln" dOH noc necenarHy Include 
t.stlng of .11 paqm ... ra. TEXAS ~ 

INSTRUMENTS 

Copyright © 1993, Texas Instruments Incorporated 
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54AC11534,74AC11534 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
02957, JULY 1987 - REVISED APRIL 1993 

logic symbolt 

OC 
ClK 

10 

20 

30 

40 

50 

60 

70 

80 

24 

13 

23 

22 

21 

20 

17 

16 

15 

14 

'" EN 

~ C1 

10 'V 
1 

2 

3 

4 

9 

10 

11 

12 

t This symbol is in accordance with ANSI/IEEE Sid 91-1984 
and lEe Publication 617-12. 

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

logic diagram (positive logic) 

OC 
ClK 

23 
10 

22 
20 

21 ;IQ-- 3Q 
30 

20 
40 

17 
50 

16 x>-- sa 
60 

1Ii X>-- 70' 
70 

14 80' 
80 

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) ................................................. :I: 20 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ............................................ :1: 50 rnA 
Continuous output current, 10 (Vo = 0 to Vee) .............................................. :1: 50 rnA 
Continuous current through Vee or GND .................................................. :1: 200 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 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. 

1ExAs ~ 
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recommended operating conditions 

Vee Supply voltage 

Vee=3V 

VIH High-level input voltage Vee =4.5 V 

Vee = 5.5V 

Vee = 3V 

VIL Low-level input voltage Vee =4.5 V 

Vee =5.5 V 

VI Input voltage 

Vo Output voltage 

Vee =3V 

10H High-level output current Vee =4.5 V 

Vee = 5.5 V 

Vee=3V 

10L Low-level output current Vee =4.5V 

Vee = 5.5 V 

oe 
!J.t/!J.v Input transition rise or faU rate 

D 

TA Operating free-air temperature 

54AC11534, 74AC11534 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
02957. JULY 1987 - REVISED APRIL 1993 

54ACl1534 74ACll534 

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 

1.35 1.35 V 

1.65 1.65 

0 Vee 0 Vee V 

0 Vee 0 Vee V 

-4 -4 

-24 -24 rnA 

-24 -24 

12 12 

24 24 rnA 

24 24 

0 5 0 5 

0 10 0 10 
nslV 

-55 125 -40 85 ·e 

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

TA=2S·C 54ACll534 
PARAMETER TEST CONDITIONS VCC MIN TYP MAX MIN MAX 

3V 2.9 2.9 

10H = -50 I1A 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 

10H =-24mA 
5.5V 4.94 4.7 

IOH =-50mAt 5.5V 3.85 

10H =-75 mAr 5.5V 

3V 0.1 0.1 

10L = 50 I1A 4.5V 0.1 0.1 

5.5V 0.1 0.1 

10L= 12 rnA 3V 0.36 0.5 
VOL 4.5V 0.36 0.5 

IOL=24 rnA 
5.5V 0.36 0.5 

10L = 50 mAT 5.5V 1.65 

IOL=75 mAT 5.5V 

10Z Vo = Vee or GND 5.5V ± 0.5 ±10 

II VI = Vee or GND 5.5V ±0.1 ±1 

lee VI = Vee or GND. 10=0 5.5V 8 160 

ei VI = Vee or GND 5V 4 

eo Vo = 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. 
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74AC11534 

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 J.LA 
± 1 J.LA 
80 J.LA 

pF 

pF 
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54AC11534,74AC11534 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
02957, JULY 1987 - REVISED APRIL 1993 

timing requirements, Vee = 3.3 V ± 0.3 V (see Figure 1) 

fclock Clock frequency 

tw Pulse duration, CLK low or CLK high 

tsu Setup time, data before CLK t 
th Hold time, data after CLK t 

timing requirements, Vee = 5 V ± 0.5 V (see Figure 1) 

fclock Clock frequency 

tw Pulse duration, CLK low or CLK high 

tsu Setup time, data before CLK t 
th Hold time, data after CLK t 

TA = 25°C 

MIN MAX 

0 50 

10 

3.5 

5.5 

TA = 25°C 

MIN MAX 

0 75 

6.5 

3.5 

4.5 

54AC11534 74AC11534 

MIN MAX MIN MAX 

0 50 0 50 

10 10 

3.5 3.5 

5.5 5.5 

54AC11534 74AC11534 

MIN MAX MIN MAX 

0 75 0 75 

6.5 6.5 

3.5 3.5 

4.5 4.5 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

FROM TO TA = 25°C 54AC11534 74AC11534 
PARAMETER 

(INPUT) (OUTPUT) MIN TVP MAX MIN MAX MIN MAX 

fmax 50 75 50 50 

tPLH 1.5 11 15.3 1.5 19.1 1.5 17.6 
CLK Q 

tpHL 1.5 11 15.7 1.5 19 1.5 17.7 

tpZH 1.5 9 12.8 1.5 15.8 1.5 14.6 
OC Q 

tpZL 1.5 9 12.6 1.5 15.6 1.5 14.3 

tPHZ 
OC Q 

1.5 10 12.6 1.5 13.8 1.5 13.3 

tpLZ 1.5 8 13 1.5 14.2 1.5 13.8 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

FROM TO TA=25°C 54AC11534 74AC11534 
PARAMETER 

(INPUT) (OUTPI.JT) MIN TVP MAX MIN MAX MIN MAX 

fmax 75 100 75 75 

tpLH 1.5 7 10.3 1.5 12.7 1.5 11.7 
CLK Q 

tPHL 1.5 7 10.7 1.5 13.2 1.5 12.1 

tpZH 1.5 6 9.2 1.5 11.2 1.5 10.4 
OC Q 

tpZL 1.5 6 9.2 1.5 11.3 1.5 10.4 

tpHZ 
OC Q 

1.5 9 11.1 1.5 11.9 1.5 11.6 

tpLZ 1.5 6 8.8 1.5 9.6 1.5 9.2 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS TVP 

Power dissipation capacitance per flip-flop 
I Outputs enabled 

CL = 50pF, 
75 

Cpd I Outputs disabled 
f = 1 MHz 

65 
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54AC11534,74AC11534 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
02957, JULY 1987- REVISEOAPRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

o 2xVCC 

5000 51 
From Output ----e--.--JI,jI,fIr----../ 

o Open 

Under Test 

CL=50pF I 
(see Note A) 

5000 r~ 
LOAD CIRCUIT 

14-- tw ---to! 

Input 

1 I 

3 E::c 

Input 
(see Note B) 

In-Phaae 
Output 

Out-ot-Phase 
Output 

VOLTAGE WAVEFORMS 

150% \~--- Vcc 
~ I' OV 

tpLH +--+I K tPHL 

I I \!-.:.~ VOH 
I 150% v~c ~vcc 

--+1 --J 1 VOL 

tPHL~ ~tPLH 
I !I:::: VOH '\. 50% VCC T 50% VCC 

. - -- VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacRance. 

Timing Input 
(see Note B) 

Data Input 

Output 
Control 

(low-level 
enabling) 

Output 
Wavetorm 1 

S1 st2xVCC 
(see Note C) 

Output 
Wavetorm2 

S1 atGND 
(see Note C) 

TEST S1 

tpLHftpHL Open 

tPLZltPZL 2xVCC 
tpHzltPZH GND 

VOLTAGE WAVEFORMS 

\50% '-50::. ____ 
1 

tpZL~ 14- 1 

~ I I tpLZ-.I 
I \5O% vccl .Ko-", VQ.C_ 1 
I 1 

~ 1 I tpHZ4I 
tpZH~ r4- 1 

t5O%VCC 
~-VCC-

VOLTAGE WAVEFORMS 

VCC 

OV 

=VCC 

VOL 

VOH 

= OV 

B. All input pulses are supplied by generators having the following Characteristics: PRR s 10 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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• Eight D-Type Flip-Flops In a Single Package 

• 3-State Bus Driving Inverting Outputs 

• Full Parallel Access for Loading 

• Inputs Are TTL-Voltage Compatible 

• Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin Vee and GND Configurations to 
Minimize High-Speed SWitching Noise 

• EPiC .... (Enhanced-Performance Implanted 
CMOS) 1-llm Process 

• SOO-mA Typical Latch-Up Immunity 
at 12S·C 

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

description 

These eight flip-flops feature 3-state outputs 
designed for implementing buffer registers, I/O 
ports, bidirectional bus drivers, and working 
registers. 

The eight flip-flops of the 'ACT11534 are 
edge-triggered D-type flip-flops. On the positive 
transition of the clock, the Q outputs are set to the 
complement ofthe logic levels at the D inputs. The 
'ACT11534 is functionally equivalent to the 
'ACT11373 except for having inverted outputs. 

An output-control input (DC) is 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 
or pull-up components. The output control (DC) 
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 54ACT11534 is characterized for operation 
over the full military temperature range of -55·C 
to 125·C. The 74ACT11534 is characterized for 
operation from - 40·C to 85°C. 

EPIC is a trademark of Texas Instruments Incorporated. 

54ACT11534, 74ACT11534 
OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS 

WITH 3·STATE OUTPUTS 
SCAS038A - 02957, JULY 1987 - REVISED APRIL 1993 

54ACTl1534 ••• JT PACKAGE 
74ACTll534 ..• OW OR NT PACKAGE 

(TOP VIEW) 

10 24 OC 
23 10 
22 20 

40 21 3D 
GNO 20 40 

19 VCC 
GNO 18 VCC 
GNO 17 50 

16 60 
15 70 

70 14 80 
80 13 ClK 

54ACTl1534 ... FK PACKAGE 

(TOP VIEW) 

() () 

~~~~~~f;5 
4 3 2 1 28 27 26 

5 25 

6 24 

7 

8 

9 

10 

23 

22 

21 

20 

11 19 
12 1314 15 16 1718 

NC - No internal connection 

OC 

L 
L 
L 
H 

FUNCTION TABLE 
(each flip-flop) 

INPUTS 

CLK 0 

f H 

f L 
L X 
X X 

OUTPUT 
Q 

L 
H 

00 
Z 

PRODUCTlON DATA information II current .. 01 publication date. 
Productl confonn 10lpeclfications per the terms 01 rex •• Inttrum.nt. 
standard wlrra"", Production procMIlng doee not nece ... rity Include 
ttollllll 01 III pora_ TEXAS ~ 
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54ACT11534,74ACT11534 
OCTAL D·TYPE EDGE-TRIGGERED FLlp·FLOPS 
WITH 3·STATE OUTPUTS 
SCAS038A- 02957. JULY 1987 - REVISED APRIL 1993 

logic symbolt 

OC 

CLK 

10 

20 

3D 

40 

50 

60 

70 

80 

24 

13 

23 

22 

21 

20 

17 

16 

15 

14 

" EN 

~ C1 

10 
1 

" 2 

3 

4 

9 

10 

11 

12 

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

Pin numbers shown are for the OW. JT. and NT packages. 

logic diagram (positive logic) 

OC 

eLK 

23 1a 
10 

22 20 
20 

21 aQ 
3D 

20 40 
40 

17 sa 
50 

16 6a 
60 

15 7Q 
70 

14 8a 
80 

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 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 > Vee) ................................................. ± 20 rnA 
Output clamp current, 10K 010 < 0 or Vo > Vee) ............................................ ± 50 rnA 
Continuous output current, 10 (VO = 0 to Vee) .............................................. ± 50 rnA 
Continuous current through Vee or GND .................................................. ± 200 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 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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recommended operating conditions 

Vce Supply voltage 

VIH High-level input voltage 

Vil low-level input vottage 

VI Input voltage 

Vo Output vottage 

IOH High-level output current 

IOl low-level output current 

At/Av Input transition rise or fall rate 

TA Operating free-air temperature 

54ACT11534, 74ACT11534 
OCTAL D~TYPE EDGE-TRIGGERED FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCAS038A- 02957, JULY 1987 - REVISED APRIL 1993 

54ACT11534 74ACT11534 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 VCC 0 VCC V 

0 VCC 0 VCC V 

-24 -24 rnA 

24 24 rnA 

0 10 0 10 nslV 

-55 125 -40 85 ·C 

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

TA=25°C 54ACT11534 74ACT11534 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
IOH = - 50 f.IA 

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 =-75 mAt 5.5V 3.85 

4.5V 0.1 0.1 0.1 
IOl = 50 J.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 

IOl= 50 mAt 5.5V 1.65 

IOl = 75 mAt 5.5V 1.65 

IOZ Vo = VCC or GND 5.5V ",0.5 .,10 .,5 

II VI = VCC or GND 5.5V ., 0.1 .,1 .,1 

ICC VI = VCC or GND, 10=0 5.5V 8 160 80 

AICCl 
One Input at 3.4 V, 

5.5V 0.9 1 1 Other inputs at GND or VCC 

Ci VI = VCC or GND 5V 4 

Co Va = VCC or GND 5V 10 

t Not more than one output should be tested at a time, and the durallOn 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 or VCC. 
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V 

J.lA 
J.lA 
f.IA 

rnA 

pF 
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54ACT11534,74ACT11534 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 
WITH 3-STATE OUTPUTS 
SCAS038A- 02957, JULY 1987 - REVISED APRil 1993 

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

TA = 25°C 54ACT11534 74ACT11534 
UNIT 

MIN MAX MIN MAX MIN MAX 

fclock Clock frequency 0 55 0 55 0 55 MHz 

tw Pulse duration, ClK low or ClK high 9 9 9 ns 

tsu Setup time, data before ClK t 3 3 3 ns 

th Hold time, data after ClK t 5,5 5.5 5.5 ns 

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

FROM TO TA=25°C 54ACT11534 74ACT11534 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

fmax 55 70 55 55 

tplH 
Any 0 

1.5 8.5 12.7 1.5 15.7 1.5 14.5 
ClK 

tpHl 1.5 8.5 13.3 1.5 16.3 1.5 15 

tpZH 
Any 0 

1.5 7.5 12 1.5 14.2 1.5 13.3 
OC 

tpZl 1.5 7.5 12.2 1.5 14.5 1.5 13.5 

tPHZ 
OC Any 0 

1.5 11 12.9 1.5 13.9 1.5 13.5 

tpLZ 1.5 8 11.2 1.5 12.5 1.5 12 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS TYP 

92 I Outputs enabled 
Cpd Power dissipation capacitance per flip-flop I Outputs disabled 

Cl = 50 pF, f= 1 MHz 
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54ACT11534,74ACT11534 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
SCAS038A - 02957, JULY 1987 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

o 2xVCC 

5000 S1 
From Output --e~---;....---'VI.'Y---~ 

o Open 

rD 

Under Test 

CL=SOpF T 
(see Note A) 

5000 

LOAD CIRCUIT 

~tw ---.I 
, '3V 

Input 3 Eov 

VOLTAGE WAVEFORMS 

J,1.5V 

---- 3V 
Input 

\1.5V (see Note B) 
OV , 

, I I+-tJ-
tpLH ~ , I tpHL 

In-Phase I I ~VOH 
Output I ISO% V~C 50% VCC 

I , VOL , 
~tPLH tPHL~ 

Out-ot-Phase 
\50%VCC 

FVOH 
Output 5O%VCC 

-- VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL Includes probe and jig capacnance. 

TEST S1 

tpLHftpHL Open 
tpL,ZItPZL 2xVCC 
tpHz/tPZH GND 

Timing Input /. \. - - 3 V 
(see Note B), 1.5 V "-- 0 V 

\01 ~ th 
tsu 14 ., 

Datslnput J1.5V '\ 1-;::;-- :: 

VOLTAGE WAVEFORMS 

Output 
Control t·~v ____ (low-level 

enabling) 

Output 
Waveform 1 

S1 st2xVCC 
, 

(see Note C) 
, , I tpHZ4I 

Output 
tpZH -+! j4-

Waveform 2 
I 

S1 at GND 
(see Note C) 

VOLTAGE WAVEFORMS 

3V 

OV 

~ VCC 

VOL 

VOH 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 a MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT11543 
OCTAL REGISTERED TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS136- , JULY 1990 - REVISED APRIL 1993 

• Inputs Are TTL-Voltage Compatible 
• 3-State True Outputs 
• Back-to-Back Registers for Storage 
• Flow-Through Architecture Optimizes 

PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC~ (Enhanced-Performance Implanted 
CMOS) 1-[.tm Process 

• 500-mA Typical Latch-Up Immunity at 125'C 

description 

This a-bit registered transceiver contains two sets 
of D-type latches for temporary storage of data 
flowing in either direction. Separate latch enable 
(LEAB or LEBA) and output enable (GAB or GBA) 
inputs are provided for each register to permit 
independent control in either direction of data flow. 

DWPACKAGE 
(TOP VIEW) 

CEBA 1 GBA 
A1 2 LEBA 
A2 3 B1 
A3 4 B2 
A4 5 B3 

GND 6 B4 
GND 7 VCC 

GND 8 VCC 
GND 9 B5 

AS 10 B6 
A6 11 
A7 12 

A8 13 
CEAB 14 

B7 
B8 

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 low-to-high transition of LEAB puts the 
A latches in the storage mode. With CEAB and GAB both low, the 3-state B outputs are active and reflect the 
data present atthe output ofthe A latches. Data flow from B-to-A is similar, but requires the use of CEBA, LEBA, 
and GBA inputs. 

The 74ACT11543 is characterized for operation from - 40'C to a5'C. 

FUNCTION TABLE 

INPUTS LATCH 
OUTPUT BUFFERS 

STATUS 
CEAB LEAB GAB ATOBt 

B1 THRU B8 

H X X Storing Z 

X H Storing 

X H Z 

L L L Transparent Current A Dala 

L 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. 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA Informltlon I. c::urrent II of publlcallon dat •. 
Products conform to .peciflcalio .... per the term. rl TeXI.lnstrum.nt, 
standard wa.rranty. Production proc ... lng does not neceau"ly Include 
testing 01 all paramet,ft" TEXAS ~ 

INSTRUMENTS 
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74ACT11543 
OCTAL REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS136 - 03608, JULY 1990 - REVISED APRIL 1993 

logic symbol t 

GBA 

CEBA 

LEAB 

GAB 

CEAB 

LEAB 

A1 

28 

1 

27 

15 

14 

16 

2 

3 

"- 1EN 
"- G1 
"- 1C5 
"- 2EN4 
"- G2 

"- 2C6 ., 
L 

"'3 

60 

r 26 
50 
~ I> 4'" 

25 

B1 

logic diagram (positive logic) 

GBA 

CEBA 

LEBA 

GAB 

CEAB 

LEAB 
A2 

A3 

A4 

A5 

A6 

A7 

A8 

4 

5 

24 

23 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

A1 
2 

t-+ ........... =26;:;.. B1 

10 20 

11 19 

12 18 

13 17 ~----~v~----~ 

To Seven Other Transceivers 

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

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

Supply voltage range, Vee .......................................................... -0.5 V to 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, 1,K (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 ....... ,., ...... , ................... , ...... ,.,', .. ± 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. 

recommended operating conditions 

Vee 

VIH 

Vil 

VI 

Vo 

IOH 

IOl 

6.t/6.v 

TA 

2-456 

Supply voltage 

High-level input voltage 

low-level input vo~age 

Input voltage 

Output voltage 

High-level output current 

low-level output current 

Input transition rise or fall rate 

Operating free-air temperature 
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MIN 

4.5 

2 

0 

0 

0 

-40 

NOM MAX UNIT 

5 5.5 V 

V 

0.8 V 

Vee V 

Vce V 

-24 rnA 

24 rnA 

10 ns/V 

85 ·e 



74ACT11543 
OCTAL REGISTERED TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS136- 03608, JULY 1990 - REVISEOAPRIL 1993 

electrical characteristics over recommended operating free-air temperature range 

PARAMETER TEST CONDITIONS VCC 
TA = 25°C 

MIN 
MIN TYP MAX 

4.5V 4.4 4.4 
10H = -50 I1A 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 
IOH=-24mA 

5.5V 4.94 4.8 

10H =-75mAt 5.5V 3.85 

4.5V 0.1 
10L = 50 I1A 

5.5V 0.1 

VOL 4.5V 0.36 
10L = 24 rnA 

5.5V 0.36 

IOL=75 mAt 5.5V 

II I Control inputs VI = VCC or GND 5.5V '" 0.1 

10Z I A or B ports* Vo = VCC or GND 5.SV '" 0.5 

ICC VI = VCC or GND, 10=0 5.5V 8 

~ICC§ One input at 3.4 V, Other inputs at GND or VCC 5.5V 0.9 

Ci I Control inputs VI = VCC or GND 5V 4.5 

Cio I A or B ports Vo = VCC or GND SV 12 

t Not more than one output should be tested at a lime, 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 TIL voltage levels rather than 0 V or VCC. 

MAX UNIT 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

'" 1 I1A 
005 I1A 
80 I1A 

1 rnA 

pF 

pF 

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

tw Pulse duration, LEAB or LEBA low 

tsu Setup time 

th Hold time 

Data after LEAB or LEBA t 

Data before CEAB or CEBA t 
Data after LEAB or LEBA t 
Data after CEAB or CEBA t 

TEXAS ~ 
INSTRUMENTS 
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TA = 25°C 
MIN MAX UNIT 

MIN MAX 

4 4 ns 

2.S 2.5 
ns 

3 3 

2 2 
ns 

1.5 1.5 
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74ACT11543 
OCTAL REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS136-D3608. JULY 1990- REVISED APRIL 1993 

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

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpLH 
AorB BorA 

tpHL 

tpLH 

tpHL 
LEBAorLEAB AorB 

tpZH 
CEBAorCEAB Aor B 

tpZL 

tpHZ 
CEBAorCEAB AorB 

tpLZ 

tpZH 
GBAorGAB AorS 

tPZL 

tPHZ 
GBAorGAB AorS 

tpLZ 

operating characteristics, Vee = 5 V, TA = 25°C 

Cpd 

PARAMETER 

I Outputs enabled 
Power dissipation capacitance per transceiver I Outputs disabled 

TEXAS ~ 
INSTRUMENTS 

TA,,25°C 

MIN TYP MAX 

3.5 6.2 9.1 

3.2 6.5 10.8 

3 6.1 10.1 

3.7 7.2 11.7 

3.5 6.7 11.1 

3.2 8.4 13.4 

4.8 7.3 10.1 

5.1 7.5 10.3 

3.3 6.4 10.5 

3 8 12.8 

4.6 6.9 9.6 

5 7.1 9.8 

TEST CONDITIONS 

CL = 50 pF. f" 1 MHz 
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MIN MAX UNIT 

3.5 10.2 
ns 

3.2 12.1 

3 11.2 
ns 

3.7 13.2 

3.5 12.2 
ns 

3.2 16 

4.8 11 
ns 

5.1 11.1 

3.3 11.5 
ns 

3 15.3 

4.6 10.4 
ns 

5 10.5 

TYP UNIT 
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74ACT11543 
OCTAL REGISTERED TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS136- 03608, JULY 1990 - REVISEOAPRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

o 2xVCC 

500 0 Sl 
From Output -~"---""--'VVv--_./ 

o Open 

Under Test 

CL=50pF T 
(see Note A) 

5000 rD 

-=-

LOAD CIRCUIT 

14-- tw ---.I 

Input 

I I 3V 

3 Eov 

VOLTAGE WAVEFORMS 

3V 
Input 

J,1,5V 
\1,;V---

(see Note B) 
OV I 

I I t..--.L 
tpLH ~ I I tpHL 

In-Phase I I ~VOH 
Output I 150% V~C 50% VCC 

I I VOL 
I 

-'tPLH tPHL~ 
Out-ot-Phase 

\5O%VCC 
FVOH 

Output 5O%VCC 
-- VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

Timing Input 
(see Note B) 

Data Input 

Output 
Control 

(low-level 
enabling) 

Output 
Wavetorm 1 

S1 at2 x VCC 
(see NO.te C) 

Output 
Wavetorm2 

S1 at GND 
(see Note C) 

TEST Sl 

tpLHftpHL Open 

tPLZltPZL 2xVCC 

tPHz/tPZH GND 

i1'~V ____ 

I 
I 
I 

tpZH~ 
I tpHZ-+t 
j4-
I 

VOLTAGE WAVEFORMS 

3V 

OV 

= VCC 

VOL 

VOH 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 0, tr = 3 ns, If = 3 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 wilh internal conditions such thai 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. 

Figure 1_ Load Circuit and Voltage Waveforms 

TEXAS ..tq. 
INSTRUMENTS 
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74ACT11544 
OCTAL REGISTERED TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS133- JULY 1990 - REVISED APRIL 1993 

• Inputs Are TTL-Voltage Compatible 

• 3-State Inverted Outputs 
• Back-to-Back Registers for Storage 
• Flow-Through Architecture Optimizes 

PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC~ (Enhanced-Performance Implanted 
CMOS) 1-J.lm Process 

• SOO-mA Typical Latch-Up Immunity 
at 12SoC 

description 

This 8-bit registered transceiver contains two sets 
of D-type latches for temporary storage of data 
flowing in either direction. Separate latch enable 
(LEAB or LEBA) and output enable (GAB or GBA) 
inputs are provided for each register to permit 
independent control in either direction of data flow. 
The 74ACT11544 inverts data in both directions. 

CEBA 
A1 

A2. 
A3 

A4 
GND 
GND 
GND 
GND 

A5 
A6 
A7 

A8 
CEAB 

ow PACKAGE 
(TOP VIEW) 

1 V 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 
14 151 

GBA 
LEBA 
B1 
B2 

B3 
B4 

VCC 

VCC 
B5 

B6 
B7 
B8 

LEAB 
GAB 

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 low-to-high transition of LEAB puts the 
A latches in the storage mode. With CEAB and GAB both low, the 3-state B outputs are active and reflect the 
data present at the output ofthe A latches. Data flow from B-to-A is similar, but requires the use of CEBA, LEBA, 
and GBA inputs. 

The 74ACT11544 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS LATCH 
OUTPUT BUFFERS 

STATUS 
CEAB LEAB GAB ATOBt 

B1 THRU B8 

H X X Storing Z 

X H Storing 

X H Z 

L L L Transparent Current A Data 

L H L Storing Previous:f: 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. 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA Information II current I. of publication date. 
Product. conform to 'peclflcatlons ptr the tenn. d Texa. Instrument. 
standard warranty. Productton proc ... ing doe. nOC nece ... rily include 
testing of all paFl .......... TEXAS ~ 

INSTRUMENTS 

Copyright © 1993. Texas Instruments Incorporated 
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74ACT11544 
OCTAL REGISTERED TRANSCEIVER 
WITH 3·STATE OUTPUTS 
SCAS133 - 03609. JULY 1990- REVISEOAPRIL 1993 

logic symbolt 

G8A 

CE8A 

LEA8 

GA8 

CEA8 

LEA8 

A1 

28 

1 

27 

15 

14 

16 

2 

3 

" 1 EN3 

" G1 

" 1C5 

" 2EN4 

" G2 

" 2C6 , 
L 

"3 

60 

r 26 
5 

W I> 4" 
25 

81 

logic diagram (positive logic) 

G8A 

CE8A 

LE8A 

GA8 

CEA8 

LEA8 
2 A2 

A3 

A4 

AS 

A6 

A7 

A8 

4 

5 

24 

23 

82 

83 

84 

85 

86 

87 

88 

A1 1-+--< ..... +-=2:::...6 81 

10 20 

11 19 

12 18 

13 17 ~----~v~------~ 
To Seven Other Transceivers 

t This symbol is in accordance with ANSI/IEEE Sid 91-1984 
and lEe Publication 617-12. 

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

Supply voltage range, Vee .............. _ ............................ , ............. , -O.S V to 7 V 
I nput voltage range, V, (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, 1,K (V, < 0 or V, > Vecl ................................................. ± 20 mA 
Output clamp current, 10K (VO < 0 or Vo > Vecl ................. , ................... , ...... ± SO mA 
Continuous output current, 10 (VO = 0 to Ved .............................................. ± SO mA 
Continuous current through Vee or GND .............................................. , ... ± 200 mA 
Storage temperature range ........................................................ -6SoC 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-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 

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 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

IOH High-level output current -24 rnA 

IOL Low-level output current 24 rnA 

I1t/l1v Input transition rise or fall rate 0 10 nsiV 

TA Operating free-air temperature -40 85 ·e 

ThxAs ~ 
INSIRUMENTS 
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74ACT11544 
OCTAL REGISTERED TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS133- 03609. JULY 1990- REVISEOAPRIL 1993 

electrical characteristics over recommended operating free-air temperature range 

PARAMETER TEST CONDITIONS Vee 
TA=25°C 

MIN 
MIN TYP MAX 

4.5V 4.4 4.4 
10H = -50 f'A 

,5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 
10H =-24mA 

5.5V 4.94 4.8 

IOH =-75mAt 5.5V 3.85 

4.5V 0.1 
10L = 50 f'A 

5.5V 0.1 

VOL 4.5V 0.36 
IOL=24 rnA 

5.5V 0.36 

IOL=75mAt 5.5V 

II I Control inputs VI = VCC or GND 5.5V ± 0.1 

10Z I A or B ports; Vo = VCC or GND 5.5V ±0.5 

ICC VI = VCC or GND. 10=0 5.5V 8 

AICC§ 
One input at 3.4 V, 

5.5V 0.9 
Other inputs at GND or VCC 

Ci I Control inputs VI = VCC or GND 5V 4.5 

Co I Aor 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. 
* 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 V cc. 

MAX UNIT 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

± 1 f'A 
±5 f'A 
80 f'A 

1 rnA 

pF 

pF 

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

tw Pulse duration, LEAB or LEBA low 

tsu Setup time 

th Hold time 

Data before LEAB or LEBAt 

Data before CEAB or CEBA t 
Data after LEAB or LEBA t 
Data after CEAB or CEBAr 

TEXAS ~ 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

TA = 25°C 
MIN MAX UNIT 

MIN MAX 

4 4 ns 

2.5 2.5 
ns 

3 3 

2 2 
ns 

1.5 1.5 
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74ACT11544 
OCTAL REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS133- 03609, JULY 1990- REVISEOAPRIL 1993 

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

PARAMETER 
FROM TO 

(INPUl) (OUTPUl) 

tpLH 
AorB BorA 

tpHL 

tpLH 

tpHL 
LEBA or LEAB Aor B 

tpZH 
CEBAorCEAB AorB 

tpZL 

tpHZ 
CEBAorCEAB Aor B 

tpLZ 

tpZH 
GBA or GAB Aor B 

tpZL 

tpHZ 
GBAor GAB Aor B 

tpLZ 

operating characteristics, Vee = 5 V, TA = 25°C 

Cpd 

PARAMETER 

I Outputs enabled 
Power dissipation capacitance per transceiver I Outputs disabled 

TEXAS ~ 
INSTRUMENTS 

TA = 25°C 

MIN TYP MAX 

2.4 5.7 8.2 

4.1 7.3 9.3 

2.6 6 8.7 

3.4 7.1 10.1 

3.3 6.7 9.5 

3.6 8.2 11.2 

4.8 7.6 9.7 

4.7 7.6 9.5 

3 6.4 9 

3.5 7.8 10.8 

4.6 7.3 9.3 

4.6 7.2 9.2 

TEST CONDITIONS 

CL = 50 pF. f = 1 MHz 
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MIN MAX UNIT 

2.4 8.9 
ns 

4.1 10.3 

2.6 9.5 
ns 

3.4 11 

3.3 10.4 
ns 

3.6 13 

4.8 10.4 
ns 

4.7 10.2 

3 9.9 
ns 

3.5 12.5 

4.6 9,9 
ns 

4.6 9.7 

TYP UNIT 

47 
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74ACT11544 
OCTAL REGISTERED TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS133 - 03609, JULY 1990 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

o 2xVCC 

5000 S1 
From Output - ..... ~-... --JVVIr----J 

o Open 

Under Teat 

CL=l5OpF T 
(see Note A) _ 

5000 rD 

LOAD CIRCUIT 

~ tw-----.l 

Input 

I I 3V 

3 Eov 
VOLTAGE WAVEFORMS 

3V 
Input ---J 1.5V 

\1.;V---
(see Note B) 

OV I 
I I ~ 

tPLH ~ I I tpHL 

I I ~VOH In-Phase 
Output 

I I 150% V~C 50% VCC 
I I VOL 
I ~tPLH tpHL---i+--..j 

Out-of-Phase 
\15O%VCC 

FVOH 
Output 5O%VCC 

-- VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

TIming Input 
(see Note 5) 

Data Input 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

51 at2 xVCC 
(see Note C) 

Output 
Waveform 2 

S1 at GND 
(see Note C) 

TEST S1 

tpLWtPHL Open 

tpLZltPZL 2xVCC 

tPHzI!PZH GND 

3V 

OV 

VOLTAGE WAVEFORMS 

\1.5 V i1.~V ____ 
I 

tpZL --+i 14-- I 
I I tPLZ-+I ,+-
I ~O%VCC: 

I 

k~ . .Y~c_ I 
I I 

~ I I tpHZ~ 
tpZH~ j4- I I 

VOLTAGE WAVEFORMS 

3V 

OV 

=VCC 

VOL 

VOH 

= OV 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1_ Load Circuit and Voltage Waveforms 

TEXAS ~ 
INSTRUMENTS 
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• Parallel Registered Outputs 
• Internal Counters Have Direct 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 

• SOo-mA Typical Latch-Up Immunity 
at 125·C 

• Package Options Include Plastic 
Smail-Outline Packages and Standard 
Plastic 300-mU DIPs 

description 

74AC11590 
8-BIT BINARY COUNTER 

WITH REGISTERED 3-STATE OUTPUTS 
SCASl94- MARCH 1992-REVISEDAPRIL 1993 

ow OR N PACKAGE 
(TOP VIEW) 

Os QA 

Qe CCK 
OD 3 CCKEN 

GND CClR 
GND Vee 

Vee 
GND OE 

OE RCK 
OF 9 RCO 
Qa OH 

The 74AC11590 contains an a-bit binary counter that feeds an 8-bit storage register. The storage register has 
parallel outputs. Separate clocks are provided for both the binary counter and storage register. 

The binary counter features a direct clear (CClA) input and a count-enable (CCKEN) input. For cascading, a 
ripple-carry (ACO) output is provided. Expansion is easily accomplished for two stages by connecting ACO of 
the first stage to CCKEN of the second stage. Cascading for larger count chains can be accomplished by 
connecting ACO of each stage to CCK of the following stage. 

Both the register and the counter have individual positive-edge-triggered clocks. If both clocks are connected 
together, the counter state is always one count ahead of the register. Internal circuitry prevents clocking from 
the clock enable. 

The 74AC11590 is characterized for operation from -40·C to 85·C. 

logic symbolt 

OE 

RCK 

CCKEN 

CCK 

CCLR 

14 "-

13 

1B ""-
19 

17 .... 

EN3 

C2 

CTAB 
G1 

1+ (CT = 255) Z4 

CT=O , r 
20 t> 

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

EPIC is a trademark of Texas Instruments Incorporated. 

PROOucnON DATA Inlorml1lon .. current II or pubUc.llon d .... 
Product, conform to lpec:tfic.tlOnl per lhe term. at Texa. Inltrumentl 
lIandard WIlTlnty. Production proceMtng dOH noiI: MCHtlriIy lne"'. 
t •• tmg of III pillmtttrt. TEXAS ~ 

INSIRUMENTS 

4 

f"'" 
3'i7 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

12 

20 

1 

2 

3 

8 

9 

10 

11 

Copyright <Cl1993. Texas Instruments Incorporated 
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74AC11590 
a·BIT BINARY COUNTER 
WITH REGISTERED 3·STATE OUTPUTS 
SCAS194 - 03988, MARCH 1992 - REVISED APRIL 1993 

logic diagram (positive logic) 

14 

13 
RCK V 

18 "\. 12 -- J 

19 . CCK 

L;;:-;- r;;- I'C 20 

17 ~ P. C1 

~ 
R 1S - "--

~ ~ 
r--.r 1 

-1S 

~ 
Qs 

~ J1RI N:"""' 2 

i!j 1S 

~ 
QC 

~ ~ 
N:"""' 3 

1 1S 

QD 

~;:-;- r;;- -N:"""' 8 
Qe 

~ p> C1 
>--- R 1S 

~ - -----
~~ r-- -N:"""' 9 

>T H1R P. C1 
t----i.!!.-J 1S 

1r-e "--

>--<l 

~ r-- 10 
1R 

~ p> C1 
>----I R 1S 1 --- -----

~ ~ 
-I"C" 11 

1S 

1ExAs ~ 
INSTRUMENTS 
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74AC11590 
8-BIT BINARY COUNTER 

WITH REGISTERED 3-STATE OUTPUTS 
SCAS194 - 03988, MARCH 1992 - REVISED APRIL 1993 

typical operating sequence 

CCKEN ____________________________ ~I 

o 

~ 

QA 

QB 

QC 

QD 

Qe 

QF 

Qa 

QH 

RcaL-! 

~ 
0 

I 
I 
I 

2345671 
1 

U 

1 
I 
I 
1 
1 
1 
I 
1 
1 

I 
1 
1 
1 

2 3 3 5 6 ~Inhibit+ Count 

TEXAS ~ 
INSTRUMENTS 
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2 3 4 

1 1 

rh ~,,~ 
1 
1 ~~ I 
I 1 
I 

~~ 1 
I 
1 

~~ I 
1 
1 

~W; 1 
1 
I 

~~ 1 
I 
1 
1 ~~ 1 
1 
1 I 

I 
1 
1 
1 

Counter CI ear 1 Outputs 
9 10 0 2 ~~ Disabled .1 

Count 
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74AC11590 
a-BIT BINARY COUNTER 
WITH REGISTERED 3-STATE OUTPUTS 
SCASl94 - 03988. MARCH 1992 - REVISED APRIL 1993 

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 ................................................. ±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 conditions beyond those indicated under "recommended operating conditions' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

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

recommended operating conditions (see Note 2) 

Vee Supply voltage 

Vee =3V 

VIH High-level input voltage Vee =4.5 V 

vee =5.5V 

Vee = 3V 

VIL Low-level input voltage Vee =4.5V 

Vee = 5.5V 

VI Input voltage 

Vo Output voltage 

Vee=3V 

IOH High-level output current Vee = 4.5 V 

Vee = 5.5 V 

Vee=3V 

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 

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

2-470 
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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 ns/V 

85 ·e 



74AC11590 
a-BIT BINARY COUNTER 

WITH REGISTERED 3-STATE OUTPUTS 
SCAS194 - 03988. MARCH 1992 - REVISED APRIL 1993 

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

TA = 25°C 
PARAMETER TEST CONDITIONS Vcc MIN MAX UNIT 

MIN TYP MAX 

3V 2.9 2.9 

10H = -SO!lA 4.SV 4.4 4.4 

5.SV S.4 S.4 

VOH 10H =-4mA 3V 2.S8 2.48 V 

4.SV 3.94 3.8 
IOL=-24 rnA 5.5V 4.94 4.8 

10H =-75 mAt 5.5V 3.85 

3V 0.1 0.1 

10L = 5O!lA 4.5V 0.1 0.1 

5.SV 0.1 0.1 

VOL 10L= 12mA 3V 0.36 0.44 V 

4.5V 0.36 0.44 
IOL=24mA 

5.5V 0.36 0.44 

10L= 75 mAt 5.5V 1.65 

II VI = VCC or GND 5.5V ±0.1 ±1 !lA 

10Z Vo = VCC or GND 5.5V ±0.5 ±5 !lA 

ICC VI = VCC or GND. 10=0 5.SV 8 80 !lA 

Ci VI = VCC or GND SV 3 pF 

Co 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. 

timing requirements over recommended operating free-air temperature range, Vee = 3.3 V ± 0.3 V 
(unless otherwise noted) (see Figure 1) 

TA = 25°C 
MIN MAX UNIT 

MIN MAX 

fclock Clock frequency. CCK or RCK 0 so 0 50 MHz 

CCK or RCK high or low 10 10 
tw Pulse duration ns 

CCLRlow 7.4 7.4 

CCKEN low before CCKt 5.2 5.2 

tsu Setup time CCLR high before CCKt 3.4 3.4 ns 

CCKt before RCKt * 8.1 8.1 

th Hold time CCKEN low after CCKt 0 0 ns 

* ThiS setup lime ensures that the register Will see stable data from the counter outputs. The clocks may be tied together. In which case the register 
will be one clock pulse behind the counter. 
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74AC11590 
a-BIT BINARY COUNTER 
WITH REGISTERED 3-STATE OUTPUTS 
SCAS194-D3988. MARCH 1992-REVISEDAPRIL 1993 

timing requirements over recommended operating free-air temperature range, Vee = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 

TA = 25°C 
MIN MAX UNIT 

MIN MAX 

fclock Clock frequency. CCK or RCK 0 80 0 80 MHz 

CCK or RCK high or low 6.3 6.3 
tw Pulse duration ns 

CCLRlow 4.9 4.9 

CCKEN low before CCKt 3.7 3.7 

tsu Setup time CCLR high before CCKt 1.6 1.6 ns 

CCKt before RCKt t 5.5 5.5 

th Hold time CCKEN low after CCKt 0.5 0.5 ns 

t This setup time ensures that the register will see stable data from the counter outputs. The clocks may be tied together. In which case the register 
will be one clock pulse behind the counter. 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=2SoC 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

fmax CCKorRCK 50 50 

tpLH 7 13.5 15.9 7 
CCK RCO 

tpHL 9 16.9 19.5 9 

tpLH CCLR RCO 6.2 12.4 14.8 6.2 

tpLH 7.3 13.7 16.2 7.3 
RCK Q 

tPHL 7 13.6 15.9 7 

tpZH 7.8 15.5 18.5 7.8 
OE Q 

tPZL 8.5 18.2 21.4 8.5 

tpHZ 6.3 10 11.9 6.3 
OE Q 

tpLZ 6.8 10.8 12.8 6.8 

tPLH 
CCKEN RCO 

6 11.7 14 6 

tpHL 6 11.6 13.7 6 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

fmax CCKorRCK 

tpLH 
CCK 

tpHL 

tPLH CCLR 

tpLH 
RCK 

tPHL 

tpZH 
OE 

tPZL 

tpHZ 
OE 

tpLZ 

tPLH 
CCKEN 

tpHL 

2--472 

TO 
(OUTPUT) 

RCO 

RCO 

Q 

Q 

Q 

RCO 

TEXAS ~ 
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TA=2SoC 
MIN 

MIN TYP MAX 

80 80 

3.6 7.8 10.2 3.6 

4.7 9.8 12.7 4.7 

3.2 7.2 9.5 3.2 

3.7 8 10.4 3.7 

3.6 8.2 10.7 3.6 

3.8 8.9 11.9 3.8 

3.7 9.5 12.6 3.7 

4.5 7.5 9.4 4.5 

5.4 8.7 10.8 5.4 

3 6.9 9 3 

2.9 7 9.2 2.9 

MAX UNIT 

MHz 

18.3 
ns 

22.1 

17.1 ns 

18.7 
ns 

17.9 

21.1 
ns 

24.5 

13.2 
ns 

14.1 

16.2 
ns 

15.4 

MAX UNIT 

MHz 

11.7 
ns 

14:4 

10.9 ns 

12 
ns 

12.1 

13.6 
ns 

14.3 

10.5 
ns 

12 

10.4 
ns 

10.4 



74AC11590 
a-BIT BINARY COUNTER 

WITH REGISTERED 3-STATE OUTPUTS 
SCAS194 - 03988, MARCH 1992 - REVISED APRIL 1993 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS TYP 

I Outputs enabled 66 
Cpd Power dissipation capacitance I Outputs disabled 

CL= 50 pF, f = 1 MHz 
43 

PARAMETER MEASUREMENT INFORMATION 

o 2xVCC 

Sl 5000 
From Output -_.--.... --'V'I/V--_./ 

o Open 

r' Under Test 

CL=50pF T 
(see Note A) 

5000 

-=-

LOAD CIRCUIT 

~ tw ------+I 

Input 

I I 3 E::c 
VOLTAGE WAVEFORMS 

J.5O% 

---- Vcc Input 
\50% (see Note B) OV I I 

tpLH +---! K tpHL 

In-Phase I I ~VOH 
Output I 150% V~C 50% VCC 

I I VOL 

tPHL~ ~tPLH 
Out-of-Phase 

\50%VCC 
FVOH 

Output 5O%VCC 
-- VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

Timing Input 
(see Note B) 

Data Input 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

Sl at2 x VCC 
(see Note C) 

Output 
Waveform 2 

Sl stGND 
(see Note C) 

TEST Sl 

tpLHftpHL Open 

tpL.ZftPZL 2xVCC 

tpHz!tPZH GND 

VOLTAGE WAVEFORMS 

t~~----
I 
I 
I I tpHZ4I 

tpZH --+i j4-
I 

VOLTAGE WAVEFORMS 

UNIT 

pF 

Vcc 

OV 

=VCC 

VOL 

VOH 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR" 10 MHz, 20 = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT11590 
8-BIT BINARY COUNTER 

WITH REGISTERED 3-STATE OUTPUTS 

• Inputs Are TTL-Voltage Compatible 
• Parallel Registered Outputs 
• Internal Counters Have Direct 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 

• 500-mATypical Latch-Up Immunity at 125°C 
• Package Options Include Plastic 

Small-Outline Packages and Standard 
Plastic 300-mil DIPs 

description 

SCAS195- MARCH 1992 - REVISED 

ow OR N PACKAGE 
(TOP VIEW) 

QA 
CCK 
CCKEN 
CCLR 

GND Vee 
GND Vee 
GND OE 

RCK 
RCa 
QH 

1993 

The 7 4ACT11590 contains an 8-bit binary counter that feeds an 8-bit storage register. The storage register has 
parallel outputs. Separate clocks are provided for both the binary counter and storage register. 

The binary counter features a direct clear (CCLR) input and a count-enable (CCKEN) input. For cascading, a 
ripple-carry (RCO) output is provided. Expansion is easily accomplished for two stages by connecting RCO of 
the first stage to CCKEN of the second stage. Cascading for larger count chains can be accomplished by 
connecting RCO of each stage to CCK of the following stage. 

Both the register and the counter have individual positive-edge-triggered clockS. If both clocks are connected 
together, the counter state is always one count ahead of the register. Internal circuitry prevents clocking from 
the clock enable. 

The 74ACT11590 is characterized for operation from -40°C to 85°C. 

logic symbolt 

OE 

RCK 

CCKEN 

CCK 

CCLR 

14 ,.., 

13 

18 r-... 
19 

17 ,.., 

EN3 

C2 

CTR8 
G1 

1+ (CT = 255) Z4 

CT=O , r 

4 

r 
20 C> 3V' 

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

EPle is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA Intormilion " current u of publication dat .. 
Product. conform to lpecftlcatio .. per the term. of Tex •• Instrument • 
... ndud warranty. Production proceulng does nol nec .... rily include 
testing of all pIIf1meterL TEXAS ~ 
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12 

20 

1 

2 

3 

8 

9 

10 

11 

Copyright © 1993. Texas Instruments Incorporated 
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74ACT11590 
a·BIT BINARY COUNTER 
WITH REGISTERED 3-STATE OUTPUTS 
SCAS195 - 03989, MARCH 1992 - REVISED APRIL 1993 

logic diagram (positive logic) 

14 

13 
RCK V 

18 

CCK 
19 

L;:-;:-
17 

R -
L:;:-;-t 

~!!.....J 

~;:-;-t 
~!!.....J 

~ 
~;:-;:-
~ R -

~;:-;:-
~ R -

~ 
~ 

r;R 
~ I> C1 

1S ---
r---
1R 

~ I> C1 

~ 

~ 

+ C1 

~ 

~ 1S 

r;R 
~ I> C1 

1S 
"'--" 

r---
1R 

~ I> C1 
1S ---
~ 1S 

~ 1S 

TEXAS ~ 
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typical operating sequence 

CCKEN 

74ACT11590 
8·BIT BINARY COUNTER 

WITH REGISTERED 3·STATE OUTPUTS 
SCAS195 - 03989. MARCH 1992 - REVISED APRIL 1993 

--------------------------~ 

o 2 3 4 5 6 2 3 4 

OE 

QA 

I I 

Qs U rh ~~ 
I I 
I 

~""~ Qc I 
I I 
I 

~~~ QD I 
I 
I 

~~ I 
QE I 

I 

~~ QF 
I 
I 
I 

~~ Qa 
I 
I 

I I 
I I ~~ QH I I 
I I 

RCOl...J 
I I I 

I I ~ 
I 

I I 
I I I 
I I 

Counter Clear I Outputs I 

~ 
0 2 3 3 5 6 ~Inhibit+ 8 9 10 0 2 ~ .. Disabled .1 

Count Count 
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74ACT11590 
8-BIT BINARY COUNTER 
WITH REGISTERED 3-STATE OUTPUTS 
SCAS195 - 03989, MARCH 1992 - REVISED APRIL 1993 

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

Supply voltage range, Vee .......................................................... -0.5V 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 ................................................. ±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 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 and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

VCC Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

At/A.v Input transition rise or fall rate 

TA Operating free-air temperature 

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

2-478 
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MIN NOM 

4.5 5 

2 

0 

0 

0 

-40 

MAX UNIT 

5.5 V 

V 

0.8 V 

VCC V 

VCC V 

-24 mA 

24 mA 

10 ns/V 

85 ·C 



74ACT11590 
8-BIT BINARY COUNTER 

WITH REGISTERED 3-STATE OUTPUTS 
SCAS195 - 03989. MARCH 1992 - REVISED APRIL 1993 

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

PARAMETER TEST CONDITIONS Vee 
TA=25°e 

MIN MAX UNIT 
MIN TYP MAX 

4.5V 4.4 4.4 
10H =-50!lA 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 V 
10H =-24 rnA 

5.5V 4.94 4.8 

10H =-75 mAt 5.5V 3.85 

4.5V 0.1 0.1 
10L= 5O!lA 

5.5V 0.1 0.1 

VOL 4.5V 0.36 0.44 V 
IOL=24mA 

5.5V 0.36 0.44 

IOL=75 mAt 5.5V 1.65 

II VI = VCC or GND 5.5V ",0.1 ",1 !lA 

10Z Vo = VCC or GND 5.5V ",0.5 ",5 !lA 

ICC VI = VCC or GND, 10=0 5.5V 8 80 !lA 

AICC* One input at 3.4 V, Other inputs at VCC or GND 5.5V 0.9 1 rnA 

Ci VI = VCC or GND 5V 3 pF 

Co Vo = VCC or GND 5V 11 pF 

t Not more than one output should be tested at a lime, 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 TIL vottage levels rather than 0 V or VCC. 

timing requirements over recommended operating free-air temperature range, Vee = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 

TA = 25°e 
MIN MAX UNIT 

MIN MAX 

fclock Clock frequency, CCK or RCK 0 80 0 80 MHz 

CCK or RCK high or low 6.3 6.3 
tw Pulse duration ns 

CCLRlow 8.4 8.4 

CCKEN low before CCKf 5.1 5.1 

tsu Setup time CCLR high before CCKf 1.6 1.6 ns 

CCKf before RCKf§ 5.5 5.5 

th Hold time CCKEN low after CCKf 0.6 0.6 ns 

§ This setup time ensures that the register will see stable data from the counter outputs. The clocks may be tied together, in which case the register 
will be one clock pulse behind the counter. 
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74ACT11590 
8-BIT BINARY COUNTER 
WITH REGISTERED 3-STATE OUTPUTS 
SCAS195 - 03989. MARCH 1992 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

fmax CCKorRCK 

tPLH 
CCK RCa 

tPHL 

tpLH CCLR RCa 

tpLH 
RCK a 

tpHL 

tPZH 

tpZL 
OE a 

tPHZ 

tPLZ 
DE a 

tpLH 
CCKEN RCa 

tpHL 

. operating characteristics, Vee = 5 V, TA = 25°e 

PARAMETER 

Cpd Power dissipation capacitance 
l0utputs enabled 

I Outputs disabled 

TEXAS ~ 
INSlRUMENTS 

TA=25°C 

MIN TVP MAX 

80 

4.5 8 11 

5.1 9 13.8 

3.5 7 11 

4.6 8 11.1 

3.9 7.6 11.8 

4 8.3 13.2 

3.8 8.2 13.9 

5.3 8 10.3 

6.1 9.1 11.5 

3.8 6.8 9.7 

2.8 7.6 11 

TEST CONDITIONS 

CL = 50 pF. f = 1 MHz 
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MIN 

80 

4.5 

5.1 

3.5 

4.6 

3.9 

4 

3.8 

5.3 

6.1 

3.8 

2.8 

MAX UNIT 

MHz 

13 
ns 

16.4 

13.1 ns 
13 

ns 
13.9 

15.6 
ns 

16.2 

11.5 
ns 

13 

11.2 
ns 

12.8 

TVP UNIT 

66 

42 
pF 



74ACT11590 
a·BIT BINARY COUNTER 

WITH REGISTERED 3-STATE OUTPUTS 
SCAS195 - 03989, MARCH 1992 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

o 2xVCC 

SOOO Sl 
From Output --4I---..... ---A./V\r--_J 

o Open 

Under Test 

CL=50pF T 
(see Note A) 

sooo r' 
LOAD CIRCUIT 

14-- tw ----.t 
I I 3V 

Input 3 Eov 
VOLTAGE WAVEFORMS 

J,l.SV 
\l,;V---

3V 
Input 

(see Note B) 
OV I 

1 1 ~ 
tpLH --j4----+i 1 I tpHL 

1 I ~VOH In-Phase 
Output 1 ISO%V~C 5O%VCC 

1 I VOL 
1 ~tPLH tpHL --t.---.I 

Out-or-Phase 
\5O%VCC 

FVOH 
Output 5O%VCC 

-- VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacnance. 

TEST Sl 

tpLH/tPHL Open 

tPL.ZftPZL 2xVCC 
tpHz/tPZH GND 

~:!n~~;:~ t 1,sv c:: 
14 ~ th 

tsu 14 .1 

Datalnput J1,5V V:;.;-- :: 
VOLTAGE WAVEFORMS 

Output 

i1'~V ____ 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

1 Sl at2xVCC 
(see Nate C) I 

I I tpHZ~ 

Output 
tpZH~ ~ 

Waveform 2 
1 

Sl at GND 
(see Note C) 

VOLTAGE WAVEFORMS 

3V 

OV 

-VCC 

VOL 

VOH 

-OV 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 Q, tr = 3 ns, If = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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74AC11593 
8-BIT BINARY COUNTER 

WITH 3-STATE I/O INPUT REGISTERS 

• Parallel 3-State I/O: Register Inputs/ 
Counter Outputs 

• Counter Has Direct Overriding Load and 
Clear 

• 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 12S·C 

• Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mil DIPs 

description 

SCAS202 - MARCH 1992 - REVISED APRIL 1993 

ow OR NT PACKAGE 
(TOP VIEW) 

NOA 1 CCK 

BlOB 2 CCLR 

CIOe CCKEN 

D/OD 4 CCKEN 

GND CLOAD 

Vec 
GND Vee 
GND OE 

E/OE 9 OE 

F/OF RCK 

G/OG RCK 

H/OH 13 RCO 

The 74AC11953 consists of a parallel input, an 8-bit storage register feeding an 8-bit counter, and a 3-state I/O 
which provides parallel count outputs. Both the register and the counter have individual positive-edge triggered 
clocks. 

The function tables show the operation of the counter clock-enable (CCKEN, CCKEN) and output-enable (OE, 
OE) inputs. A register clock-enable (RCI<) input is also provided. 

The counter (RCO) input has direct load and clear functions. A low-going RCO pulse will be obtained when the 
counter reaches the hex word FF. Expansion is easily accomplished for two stages by connecting RCO of the 
first stage to CCKEN of the second stage. Cascading for larger count chains can be accomplished by 
connecting RCO of each stage to CCK of the following stage. 

The 74AC11593 is characterized for operation from - 40°C to 85·C. 

Function Tables 

COUNTER CLOCK ENABLE OUTPUT ENABLE 

INPUTS OUTPUTS INPUTS OUTPUTS 

CCKEN CCKEN A/QA THRU H/QH OE 

L L Enable L 
L H Disable L 
H L Enable H 
H H Enable H 

EPle is a trademark of Texas Instruments Incorporated. 

PRODUcnON DATA Information i, current II of publication date. 
Product, cordonn to _peclflcatlo", per the term. d Texas Instrument. 
It.ndard warrln~ Production proceuing does not necessarily Include 
t.,tlng of.1I p.lrametert. TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

OE A/QA THRU H/QH 

L Input mode 
H Input mode 
L Output mode 
H Input mode 

Copyright © 1993, Texas Instruments Incorporated 
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74AC11593 
8-BIT BINARY COUNTER 
WITH 3-STATE I/O INPUT REGISTERS 
SCAS202 - MARCH 1992 - REVISED APRIL 1993 

logic symbolt 

OE 

OE 

CCLR 

CCKEN 

CCKEN 

CCK 

CLOAD 

RCK 

RCK 

BlQB 

C/QC 

D/QD 

E/QE 

F/QF 

G/QQ 

H/QH 

17 

16 

23 

22 

21 

24 

20 

14 

15 

1 

2 

3 

4 

9 

10 

11 

12 

"-

"-

"-

"-

"-

~ 

& CTR8 

EN6 

CT=O 

>1 
G4 CT= 25S 

4+ 

C3 

G1 

1C2 ., r 
2D 

3D C> Z5 
'\75.6 

t This symbol Is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
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74AC11593 
a-BIT BINARY COUNTER 

WITH 3-STATE I/O INPUT REGISTERS 
SCAS202 - MARCH 1992 - REVISED APRIL 1 993 

logic diagram (positive logic) 

OE 17 

OE 

CCLR 

16 

23 

CCKEN 

CCKEN 

CCK 
CLOAD 

~ 24 bA 
RCK 
RCK 

B/QB 

C/QC 

D/QD 

20 

14 
15 

1 

2 

3 

4 

9 

10 

11 

12 

1.i'l 
G2 -

2 -

{>o--
~ 

l~ ~ - ~~~ ~ >-- I> C1 
~ R -

l~ ~ ~::~ =< >-- I>C1 
~ R -

1 ~~ ~ ~~~ =< >C1 ~ >-- 1 R - - ~ -
l~ ~ ~~~ =< I>C1 ->--

--' ~-.a.... -
l~ ~ ~::~ =< ->-- ;>C1 

--../ ~ .a.... -
1 ~- ~ 4~~ =< ->-- >C1 .1 ~ JL 

l~ R -<~~ 
>C1 ->--

~ .a.... 

l~ , 
4~~ =< - >C1 LL> R 
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fL>l 

fUl 
t:I 1 ~ 

~ 1 Ff 

f= 1 1= 
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74AC11593 
8-BIT BINARY COUNTER 
WITH 3-STATE I/O INPUT REGISTERS 
SCAS202 - MARCH 1992 - REVISED APRIL 1993 

typical operating sequence 

OE 

CCK 

CCKEN 

I 

RCK ______ ~~r-l~--~!------------------------------------
I 

U : 
I Output 

Output Hex I : Output Hex Output tlex Hex Output Hex Output Hex 

00 ~nput Hex FC>-K FC X'-___ F_D ___ >G)( FF X 00 

I I 
I I 

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 ........ , .... '" .............................. " . ± 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ............................................ ± 50 rnA 
Continuous output current, 10 (Vo = 0 to Vee) .............................................. ± 50 rnA 
Continuous current through Vee or GND .................................................. ± 225 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-maxi mum-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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74AC11593 
8-BIT BINARY COUNTER 

WITH 3-STATE I/O INPUT REGISTERS 
SCAS202 - MARCH 1992 - REVISED APRIL 1993 

recommended operating conditions (see Note 2) 

MIN NOM M'AX UNIT 

Vee Supply voltage 3 5 5.5 V 

Vee=3V 2.1 

VIH High-level input voltage Vee = 4.5V 3.15 V 

Vee = 5.5V 3.85 

Vee =3V 0.9 

VIL Low-level input voltage Vee=4.5V 1.35 V 

Vee = 5.5V 1.65 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee =3V -4 

IOH High-level output current Vee = 4.SV -24 mA 

Vee = 5.5V -24 

Vee=3V 12 

10L Low-level output current Vee =4.5V 24 mA 

Vee = 5.5V 24 

At/Av Input transition rise or fall rale 0 10 nsIV 

TA Operating free-air temperature' -40 85 ·e 

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

electrical characteristics over r~commended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS VCC 
TA=2S·C 

MIN TYP 
3V 2.9 

IOH =- 50 jtA 4.5V 4.4 

5.5V 5.4 

VOH IOH=-4mA 3V 2.58 

4.5V 3.94 
IOH =-24mA 

5.5V 4.94 

IOH =-75mAt 5.5V 

3V 

10L = 50 jtA 4.5V 

5.5V 

VOL IOL=12mA 3V 

4.5V 
IOL=24mA 

5.5V 

10L= 75 mAt 5.5V 

II VI = Vee or GND S.5V 

10Z Vo = Vee or GND S.5V 

ICC VI = Vee or GND, 10=0 S.5V 

ei VI = Vee or GND SV 4.5 

t 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 MAX UNIT 
MAX 

2.9 

4.4 

S.4 

2.48 V 

3.8 

4.8 

3.85 

0.1 0.1 

0.1 0.1 

0.1 0.1 

0.36 0.44 V 

0.36 0.44 

0.36 0.44 

1.65 

± 0.1 ., 1 jtA 

±0.5 .,5 jtA 

8 80 jtA 

pF 
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74AC11593 
a-BIT BINARY COUNTER 
WITH 3-STATE I/O INPUT REGISTERS 
SCAS202 - MARCH 1992 - REVISED APRIL 1993 

timing requirements over recommended operating free-air temperature range, Vee = 3.3 V:t 0.3 V 
(unless otherwise noted) (see Figure 1) 

TA=25·C 
MIN MAX UNIT 

MIN MAX 

fclock Clock frequency, CCK or RCK 40 40 MHz 

CCK high or low 6 6 

RCK high or low 6 6 

tw Pulse duration RCK high or low 4.5 4.5 ns 

CCLRlow 7.5 7.5 

CLOADlow 6.1 6.1 

CCKEN low before CCKt 5.2 5.2 

CCKEN high before CCKt 6.4 6.4 

CCLR high before CCKt 1.7 1.7 
tsu Setup time ns 

CLOAD high before CCKt 8.2 8.2 

RCKt before CLOADtt 11.1 11.1 

Data A thru H before RCK t 2.3 2.3 

Data A thru H after RCKt 0.5 0.5 
th Hold time ns 

All others 0.2 0.2 

timing requirements over recommended operating free-air temperature range, Vee = 5 V:t 0.5 V 
(unless otherwise noted) (see Figure 1) 

fclock Clock frequency, CCK or RCK 

CCK high or. low 

RCK high or low 

tw Pulse duration RCK high or low 

CCLRlow 

CLOADlow 

CCKEN low before CCKt 

CCKEN high before CCKt 

CCLR high before CCKt 
tsu Setup time 

CLOAD high before CCKt 

RCKt before CLOADtt 

Data A thru H before RCKt 

th Hold time 
Data A thru H after RCKt 

All others 

t This time Insures the data saved by RCKt will also be loaded Into the counter. 

2-488 
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TA =25·C 
MIN MAX UNIT 

MIN MAX 

70 70 MHz 

5 5 

5 5 

4.5 4.5 ns 

5 5 

4.7 4.7 

3.1 3.1 

4.3 4.3 

1.1 1.1 
ns 

5.4 5.4 

7.8 7.8 

2 2 

1.1 1.1 
ns 

0.8 0.8 



74AC11593 
a-BIT BINARY COUNTER 

WITH 3-STATE I/O INPUT REGISTERS 
SCAS202 - MARCH 1992 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

fmax 

IpLH 
CCK 

IpHL 

IpLH 
CLOAD 

IPHL 

IpHL CCLR 

IpZH 
OE 

IPZL 

IpZH 
OE 

IPZL 

IpHZ 
OE 

IpLZ 

IpHZ 
OE 

IpLZ 

IpLH 
CCK 

IpHL 

IpLH 
CLOAD 

IpHL 

IpLH CCLR 

IpLH 
RCK 

IpHL 

TO 
(OUTPUT) 

Q 

Q 

Q 

Q 

a 

a 

Q 

Reo 

RCO 

RCa 

RCa 

TEXAS ~ 
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TA = 25°C 
MIN MAX UNIT 

MIN TVP MAX 

40 40 MHz 

6.8 14.4 19.3 6.8 22.4 
ns 

6.4 14.1 18.8 6.4 21.1 

6.7 17.3 23.6 6.7 27.1 
ns 

3.9 18.9 29.1 3.9 32.3 

5.4 13 17.6 5.4 19.8 ns 

7.3 15.7 20.8 7.3 24.1 
ns 

8 17.7 23.2 8 26.7 

6.9 15.2 20.2 6.9 23.3 
ns 

7.8 17.3 22.7 7.8 26.1 

6.4 10.3 13.8 6.4 15.2 
ns 

6.6 10.8 14.1 6.6 16.1 

5.7 9.6 12.8 5.7 14.1 
ns 

5.9 10.2 13.4 5.9 15.2 

5.3 12 16 5.3 18.6 
ns 

7.1 15.4 20.3 7.1 23.1 

5.9 12.4 16.5 5.9 18.8 
ns 

10.1 19.6 25.5 10.1 29.4 

5.6 12.3 16.6 5.6 19.2 ns 

8.6 17.3 22.2 8.6 25.8 
ns 

10.3 20.3 26.2 10.3 30.3 
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74AC11593 
a-BIT BINARY COUNTER 
WITH 3-STATE I/O INPUT REGISTERS 
SCAS202 - MARCH 1992 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

fmax 

tpLH 
CCK a 

tpHL 

tpLH 
CLOAD a 

tPHL 

tpHL CCLR a 
tpZH 

OE a 
tpZL 

tpZH 
OE a 

tpZL 

tpHZ 
OE a 

tpLZ 

tPHZ 
OE a 

tpLZ 

tpLH 
CCK RCO 

tPHL 

tpLH 
CLOAD RCO 

tpHL 

tpLH CCLR RCO 

tpLH 
RCK RCO 

tPHL 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER 

Cpd Power dissipation capacitance 
I Outputs enabled 

I Outputs disabled 

TEXAS ~ 
INsrRUMENTS 

TA=25°C 

MIN TYP MAX 

70 

4.1 8.7 12.4 

4.2 8.9 12.6 

3.7 10 15.3 

3.4 11.4 18.3 

3.3 7.9 11.8 

4.1 9.1 13.2 

4.1 9.4 13.8 

3.8 8.7 13 

_3.9 9.1 13.4 

4.2 7.6 10.6 

5.3 8.8 11.8 

4.4 7.3 10.1 

5.2 8.5 11.6 

3.5 7.6 11.2 

4.1 9.2 13.4 

3.5 7.8 11.2 

5.6 11.7 16.6 

3.6 8 11.6 

5 10.3 14.4 

5.5 11.7 16.6 

TEST CONDITIONS 

CL = 50 pF. f = 1 MHz 
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MIN 

70 

4.1 

4.2 

3.7 

3.4 

3.3 

4.1 

4.1 

3.8 

3.9 

4.2 

5.3 

4.4 

5.2 

3.5 

4.1 

3.5 

5.6 

3.6 

5 

5.5 

MAX UNIT 

MHz 

14.3 
ns 

14.2 

17.4 
ns 

20.6 

13.4 ns 

15.3 
ns 

16 

15 
ns 

15.4 

11.6 
ns 

13.1 

11 
ns 

13 

12.8 
ns 

15.4 

12.8 
ns 

19 

13.4 ns 

16.7 
ns 

19.2 

TYP UNIT 

66 

15 
pF 



74AC11593 
8·BIT BINARY COUNTER 

WITH 3·STATE 1/0 INPUT REGISTERS 
SCAS202 - MARCH 1992 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

o 2)(VCC 

5000 51 
From Output ----4f---+---A./VV---./ 

o Open 

Under Test 

CL=5OpF I 
(see Note A) 

5000 1"'0 

LOAD CIRCUIT 

14-- tw--.l 

Input 

I I 3 E::c 
VOLTAGE WAVEFORMS 

J.SO% 

----- Vcc Input 
\50% (see Note B) 

OV I I 

tpLH --f.---.I K tPHL 

I I ~VOH In-Phase 
Output I /50% V~c 50% VCC 

I I VOL 

tpHL -J..--.I ~ tpLH 

Out-ol-Phase 
\5O%VCC 

~VOH 
Output S~k~C';OL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

Timing Input 
(see Note B) 

Data Input 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at2)(VCC 
(see Note C) 

Output 
Waveform 2 

S1 at GND 
(see Note C) 

TEST 51 

tpLHJ'tPHL Open 

tPL.ZftPZL 2xVCC 
tpHzltPZH GND 

1-50
% ----

I 
I 
I I tpHZ4I 

tpZH~ j4--
I 

VOLTAGE WAVEFORMS 

VCC 

OV 

~ VCC 

VOL 

VOH 

~OV 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS ~ 
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74ACT11593 
8-BIT BINARY COUNTER 

WITH PARALLEL-INPUT REGISTERS AND 3-STATE OUTPUTS 
SCAS203 - JUNE 1992 - REVISED APRIL 1993 

• Inputs Are TTL-Voltage Compatible 
• Parallel Register Inputs/Binary 

Counter/3-State Outputs 

• Counter Has Direct Overriding Load and 
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 

• 500-mA Typical Latch-Up Immunity at 125°C 
• Package Options Include Plastic 

Small-Outline Packages and Standard 
Plastic 300-mll DIPs 

description 

OW OR NT PACKAGE 
(TOP VIEW) 

NOA CCK 
B/Oe CCLR 
C/Oe CCKEN 
D/OD CCKEN 
GND CLOAD 
GND Vee 
GND Vee 
GND OE 
E/OE OE 
F/OF RCK 

G/Oa RCK 
H/OH RCO 

The 74ACT11593 contains eight multiplexed parallel I/Os with 3-state output capability and an 8-bit storage 
register that feeds an 8-bit binary counter. Both the register and the counter have individual positive-edge 
triggered clocks. 

The function tables show the operation of the counter clock-enable (CCKEN, CCKEN) and output-enable 
(OE, OE) inputs. 

The counter input has direct load and clear functions. A low-going RCa pulse is obtained when the counter 
reaches the hex word FF. 

Expansion is easily accomplished for two stages by connecting RCa of the first stage to CCKEN of the second 
stage. Cascading for larger count chains is accomplished by connecting RCa of each stage to CCK of the 
following stage. 

The 74ACT11593 is characterized for operation from -40°C to 85°C. 

Function Tables 

COUNTER CLOCK ENABLE OUTPUT ENABLE 

INPUTS OUTPUTS INPUTS 

CCKEN CCKEN A/QA THRU H/QH OE OE 

L L Disable L 

L H Disable L 

H L Enable H 

H H Disable H 

EPle is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA Information .. current •• of publlcallon date. 
Products conform to apeciflc.tioAi per the terms 01 Texas Instruments 
atandard warranty. Production proc ... ing d(leS not nece.sarlly Includ. 
testing of _II parameters. TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

L 

H 

L 

H 

OUTPUTS 
A/QA THRU H/QH 

Input mode 

Input mode 

Output mode 

Input mode 

Copyright © 1993, Texas Instruments Incorporated 
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74ACT11593 
a·BIT BINARY COUNTER 
WITH PARALLEL·INPUT REGISTERS AND 3·STATE OUTPUTS 
SCAS203 - JUNE 1992 - REVISED APRIL 1993 

logic symbolt 

OE 

OE 

CCLR 

CCKEN 

CCKEN 

CCK 

CLOAO 

RCK 
RCK 

BlOB 

C/OC 

0/°0 

E/OE 
F/OF 

G/OG 

H/OH 

17 

16 

23 

22 

21 

24 

20 

14 

15 

1 

2 

3 

4 

9 

10 

11 

12 

"-

"-

"-

" 
" 

L.-

& CTR8 
EN6 

CT=O 

& 
G4 

CT=25S 

4+ 

C3 

G1 

1C2 
~ I" 

20 

" 5,6 
3D t> Z5-

t This symbol is in accordance with ANSI/IEEE Sid 91-1984 and lEe Publication 617-12. 

2-494 

TEXAS ~ 
INSTRUMENTS 

POST OFFICE BOX 6553d3 • DAllAS, TEXAS 75265 

13 



74ACT11593 
8-BIT BINARY COUNTER 

WITH PARALLEL-INPUT REGISTERS AND 3-STATE OUTPUTS 
SCAS203 - JUNE 1992 - REVISED APRIL 1993 

logic diagram (positive logic) 

OE 17 

OE 

CCLR 

16 

23 

CCKEN 

CCKEN 

CCK 

CLOAO 

RCK 
RCK 

A/OA 

BlOB 

C/OC 

0/0 0 

22 

21 

24 

20 

14 
15 

1 

2 

3 

4 

9 

10 

11 

12 

1 
I 1 
~ lA ~ 

{>--
'1 }--- 1 10 ~~~ ~ F< C1 ~ .-- R 

_0-f-----.,./ L>-~ 
1 10 Wd '5~ 

Lc;>T 
C1 

~ ~R ~o- ~ -
1 10 kL) '5* Lc>T C1 

~ _J- J .>-----:= R 

1 10 kL) Lc~* C1 :0 ->-= R _0- W -
1 10 kL) '5* LcP.T C1 :n ~R W '--
1 10 , 

'5* F< LcP-T ~ 

C1 >--1 

~~ -.J 

1 10 kL) T* LcI>T C1 :n ..- R 
L>-~ 

1 , 
rs* 

10 
~ F< LcI>T 

C1 '--
-.-- R 

J -L.>--

TEXAS ~ 
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13 
RC 

FD1 

~ 
R 1 
==I 1 
==I ~ 

r---t 1 

~ r:= 
~ 
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74ACT11593 
8-BIT BINARY COUNTER 
WITH PARALLEL-INPUT REGISTERS AND 3·STATE OUTPUTS 
SCAS203 - JUNE 1992 - REVISED APRIL 1993 

typical operating sequence 

OE 

OE 
----I 

I 
I 

U: 
I 

cC~ ________ r-________ ~I ______ ~ 

CCKEN 
---------;-----------+------------------~ 

RCK ______ ~~,--l~~----------------~------------------- I I 
I I 

RCK I U : : 
Output Hex: Input Hex 1 Output Hex Output Hex putPut Hex Output Hex Output Hex 

A/QA through H/QH 00 >r< Fe ~ ______ FD __ , __ ...... ~ FF >e:§: 
I I I 
I I I 
I I I 

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 ............................................... ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vecl ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±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 conditions beyond those indicated under 'recommended operating condttions' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

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

1ExAs ~ 
INSTRUMENTS 
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74ACT11593 
8-BIT BINARY COUNTER 

WITH PARALLEL-INPUT REGISTERS AND 3-STATE OUTPUTS 
SCAS203 - JUNE 1992 - REVISED APRIL 1993 

recommended operating conditions (see Note 2) 

MIN NOM MAX UNIT 

Vce Supply voltage 4.5 5 5.5 V 

VIH High-level input voltage 2 V 

VIL Low-level input voltage 0.8 V 

VI Input voltage 0 VCC V 

Vo Output voltage 0 VCC V 

10H High-level output current -24 mA 

10L Low-level output current 24 mA 

Al//~.v Input transHion rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·C 

NOTE 2: Unused or floallng Inputs must be held high or low. 

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

PARAMETER TEST CONDITIONS VCC 
TA=25·C 

MIN 
MIN TYP MAX 

4.SV 4.4 4.4 
10H = -50 J.IA 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 
IOH =-24mA 

5.5V 4.94 4.8 

IOH=-75mAt 5.5V 3.85 

4.SV 0.1 
10L = 50 J.IA 

S.SV 0.1 

VOL 4.SV 0.36 
IOL=24mA 

5.SV 0.36 

IOL=75 mAt 5.5V 

II VI = VCC or GND 5.5V ±0.1 

10Z Vo = Vec or GND 5.5V ±0.5 

ICC VI = VCC or GND, 10=0 S.SV 8 

~ICC* One input at 3.4 V, Other inputs at VCC or GND 5.SV 0.9 

Ci VI = Vce or GND SV 3.S 

Cio Vo = VCC or GND SV 12.S 

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 TIL voltage levels rather than 0 V or VCC. 

TEXAS ~ 
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MAX UNIT 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

±1 J.IA 
±5 J.IA 
80 J.IA 

1 mA 

pF 

pF 
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74ACT11593 
8-BIT BINARY COUNTER 
WITH PARALLEL-INPUT REGISTERS AND 3-STATE OUTPUTS 
SCAS203 - JUNE 1992 - REVISED APRil 1993 

timing requirements over recommended operating free-air temperatLJre range, Vee = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 

TA=2S°C 
MIN 

MIN MAX 

fclock Clock frequency, CCK or RCK 52 

CCK high or low 9.6 9.6 

RCK high or low 5.8 5.8 
tw Pulse duration 

CCLR low 7.6 7.6 

CLOADlow 6.2 6.2 

CCKEN low before CCKt 3.6 3.6 

CCKEN high before CCKt 4 4 

CCLR high before CCKt 1.2 1.2 
Isu Setup lime 

CLOAD high before CCKt 5.1 5.1 

RCKt before CLOADtt 7.4 7.4 

Data A thru H before RCKt 2.4 2.4 

Data A thru H after RCK t 1.2 1.2 
th Hold time 

All others 0.8 0.8 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

fmax 

tpLH 
CCK 

tpHL 

tpLH 

tpHL 
CLOAD 

tpHL CCLR 

tpZH 

tpZL 
OE 

tpZH 

tpZL 
OE 

tpHZ 

tpLZ 
OE 

tpHZ 

tpLZ 
OE 

tpLH 
CCK 

tpHL 

tPLH 

tpHL 
CLOAD 

tpLH CCLR 

tPLH 
RCK 

IpHL 

2-498 

TO 
(OUTPUT) 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

RCO 

RCO 

RCO 

RCO 

TEXAS "I 
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TA=25°C 
MIN 

MIN TVP MAX 

52 52 

5.6 10.2 13.3 5.6 

5.8 10.3 13.3 5.8 

5.5 12 16.9 5.5 

5.8 13.5 19.4 5.8 

5 10.4 14.3 5 

5.9 10.9 14.3 5.9 

5.9 11.1 14.8 5.9 

4.9 10.4 14.4 4.9 

5.1 10.7 15 5.1 

5.3 9 11.8 5.3 

6.2 10.2 13.1 6.2 

5.6 8.6 10.7 5.6 

6.4 9.9 12 6.4 

4.9 9.2 12.1 4.9 

5.8 10.9 14.3 5.8 

4.6 9.6 13.3 4.6 

7.1 13.6 18.5 7.1 

5.1 10.3 14.5 5.1 

6.7 12 15.6 6.7 

7.5 13.6 17.8 7.5 

MAX UNIT 

52 MHz 

ns 

ns 

ns 

MAX UNIT 

MHz 

15.1 
ns 

15 

19.1 
ns 

21.7 

16 ns 

16.3 
ns 

16.9 

16.5 
ns 

17 

12.9 
ns 

14.4 

11.6 
ns 

13.3 

13.7 
ns 

16.3 

15 
ns 

21 

16.2 ns 

17.7 
ns 

20.2 



74ACT11593 
a-BIT BINARY COUNTER 

WITH PARALLEL-INPUT REGISTERS AND 3-STATE OUTPUTS 
SCAS203 - JUNE 1992 - REVISED APRIL 1993 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS TYP 

I Outputs enabled 61 
Cpd Power dissipation capacitance 

J Outputs disabled 
CL = 50 pF, f = 1 MHz 

15 

PARAMETER MEASUREMENT INFORMATION 

0 2 ,VCC 

SI o Open 500Q 
From Output ---1If---.---JVVv---/ 

Under Test 

CL=50pF T 
(see Note A) 

500Q rD 

-=-

LOAD CIRCUIT 

I4--tw~ 

Input 

I I 3V 

3 Eov 
VOLTAGE WAVEFORMS 

3V 
Input 

J,1.5V 
\1.;V---

(see Note B) OV I 
I I ~ 

tpLH ~ I I tpHL 

In-Phase I I ~VOH 
Output I 150% V~C 50% VCC 

I I VOL 
I ~tPLH tpHL --t.----.! 

Out-of-Phase 
\50%VCC 

~VOH 
Output 5~%~C~OL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capachance. 

Timing Input 
(see Note B) 

Data Input 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

SI at2 ,VCC 
(see Note C) 

Output 
Waveform 2 

SI at GND 
(see Note C) 

TEST SI 

tPLWtPHL Open 

tpLZltPZL 2'VCC 
tPHz/tPZH GND 

VOLTAGE WAVEFORMS 

iu~v ____ 
I 
I 
I I tpHZ~ 

tpZH -+i j4-
I 

VOLTAGE WAVEFORMS 

UNIT 

pF 

3V 

OV 

-VCC 

VOL 

VOH 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT11623 
OCTAL BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS059A- 02957, JULY 1987 - REVISED APRIL 1993 

• Local Bus-Latch Capability 
• 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-!!m Process 

• 500-mA Typical Latch-Up Immunity 
at 125°C 

• Package Options Include Plastic Small
Outline Packages and Standard Plastic 
300-mll DIPs 

description 

ow OR NT PACKAGE 
(TOP VIEW) 

A1 GA8 
A2. 81 
A3 82 
A4 83 

GND 84 
GND Vee 
GND Vee 
GND 85 

A5 86 
A6 87 
A7 88 
AS G8A 

The 74ACT11623 is designed for asynchronous two-way communication between data buses. The control 
function implementation allows for maximum flexibility in timing. 

The device allows data transmission from the A bus to the B bus or from the B bus to the A bus depending upon 
the logic levels at the 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 these devices the capability to store data by simultaneous enabling of GBA 
and GAB. Each output reinforces its input in this transceiver configuration. Thus, when both control inputs are 
enabled and all other data sources to the two sets of bus lines are at high impedance, both sets of bus lines (16 
in all) will remain at their last states. The 8-bit codes appearing on the two sets of buses will be identical for the 
74ACT11623. 

The 74ACT11623 is characterized for operation from - 40°C to 85°C. 

FUNCTION TABLE 

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 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA Information " current .1 of publication dale. 
Products conform 10 specificationa per the terms 01 Tex •• Instrument. 
standard warranty. Production processing don nOi nece .. rily include 
testing of III piRm.tert. TEXAS ~ 

INsrRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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74ACT11623 
OCTAL BUS TRANSCEIVER 
WITH 3·STATE OUTPUTS 
SCAS059A- 02957, JULY 1987 - REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 

13 
GSA 

24 
GSA 

GAS 

23 
A1 '1 1 S1 

GAB 

2'1 
2 22 

A2 B2 A1 S1 

3 21 
A3 B3 

4 20 
A4 B4 

A2 ---. S2 
9 17 

A5 B5 

10 16 
A6 B6 To Six Other Transceivers 

11 15 
A7 B7 

12 14 
A8 B8 

t This symbol is in accordance with ANSI/IEEE Sid 91·1984 
and lEe Publication 617·12. 

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

Supply voltage range, Vee .......................................................... -0.5 V to 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 ................................................. ± 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ............................................ ± 50 mA 
Continuous output current, 10 (VO = 0 to Vecl .............................................. ± 50 mA 
Continuous current through Vee or GND .................................................. ± 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 voHage ratings may be exceeded if the input and output current ratings are observed. 
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74ACT11623 
OCTAL BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS059A - 02957, JULY 1987 - REVISED APRil 1993 

recommended operating conditions 

MIN 

Vee Supply voltage 4.5 

VIH High-level input voltage 2 

Vil low-level input voltage 

VI Input voltage 0 

Vo Output voltage 0 

10H High-level output current 

10l low-level output current 

I!.I/l!.v Input transition rise or fall rate 0 

TA Operating free-air temperature -40 

electrical characteristics over recommended operating free-air temperature range 

PARAMETER TEST CONDITIONS VCC 
TA=25·C 

MIN 
MIN TIP MAX 

4.5V 4.4 4.4 
10H = - 50 f'A 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 
10H =-24mA 

5.5V 4.94 4.8 

10H =-75 mAt 5.5V 3.85 

4.5V 0.1 
10l = 50 f'A 

5.5V 0.1 

VOL 4.5V 0.36 
IOl=24mA 

5.5V 0.36 

10l= 75 mAt 5.5V 

10Z I A or B portsi Vo = Vee or GND 5.5V ±0.5 

II I GBAorGAB VI = Vee or GND 5.5V ± 0.1 

lee VI = Vee or GND, 10=0 5.5V 4 

l!.lee§ One input at 3.4 V, Other inputs at GND orVee 5.5V 0.9 

ei I GBA or GAB VI = Vee or GND 5V 4 

eio LAorBports Vo = Vee or GND 5V 20 

t Not more than one output should be tested at a time, and the durallon of the test should not exceed 10 ms. 
i For I/O ports, the parameter 10Z includes the input leakage. 
§ 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. 

1ExAs ." 
INSTRUMENTS 
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MAX UNIT 

5.5 V 

V 

0.8 V 

Vee V 

Vee V 

-24 mA 

24 mA 

10 ns/V 

85 ·e 

MAX UNIT 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

±5 f'A 
",1 f'A 
40 f'A 

1 rnA 

pF 

pF 
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74ACT11623 
OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS059A - 02957, JULY 1987 - REVISED APRIL 1993 

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

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpLH 
Aor B BorA 

tpHL 

tpZH 
GBA A 

tpZL 

tpHZ 
GBA A 

tpLZ 

tpZH 
GAB B 

tpZL 

tpHZ 
GAB B 

tpLZ 

operating characteristics, Vee = 5 V, TA = 25°C 

Cpd 

PARAMETER 

I Outputs enabled 
Power dissipation capacitance per transceiver I Outputs disabled 

TEXAS ~ 
INsrRUMENTs 

TA = 25°C 

MIN TYP MAX 

1,5 6 7.5 

1.5 5.5 7.2 

1.5 6.9 8.6 

1.5 6.9 9 

1.5 8.1 10 

1.5 8.5 10.5 

1.5 7.7 9.3 

1.5 7.7 9.7 

1.5 7.1 8.8 

1.5 7.3 9.2 

TEST CONDITIONS 

CL = 50 pF, f = 1 MHz 

2-504 POST OFFICE BOX 655303 • DAlLAS, TEXAS 75265 

MIN MAX UNIT 

1.5 8.5 
ns 

1.5 7.9 

1.5 9.7 
ns 

1.5 10 

1.5 10.9 
ns 

1.5 11.5 

1.5 10.7 
ns 

1.5 10.9 

1.5 9.5 
ns 

1.5 10 

TYP UNIT 

41 

8 
pF 



74ACT11623 
OCTAL BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS059A-D2957, JULY 1987 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

o 2xVCC TEST S1 

From Output -~I---""'--'VVV--_./ 
5000 

S1 ' o Open tpLHftpHL Open 

Under Test r' CL=SOpF 
(see Note A) I 5000 

-=-

LOAD CIRCUIT 

(SeeN~:~.J, 1.SV ~1~;---
tpLH i4 .1 I. I 

1 i I" ~ tpHL 

3V 

OV 

1 r----...... \!:-i-_= -:-:-- VOH 
OU1put j5O%VCC ~CC ____ -J VOL 

VOLTAGE WAVEFORMS 

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

tpL,ZItPZL 2xVCC 

tpHzttPZH GND 

OU1put 

Control ~1 5 V (,.S V 
(low-level "\ ' _ 
enabling) t ''---,~--J.j, - - - --

PZL-+/ _ , 

OU1pU1 __ .,.' ~ , tPLZ --.I !4-
Waveform 1 : ~o%VCC: ~,.---

S1 at 2 x VCC " , _, ~~'y.£.C_ 
(see Note C) 

, 'tpHZ~ j4-
tpZH -+i J4- , 

',.---r Output 
Waveform 2 

S1 atGND 
(see Note C) ___ ...oJ 

VOLTAGE WAVEFORMS 

3V 

OV 

~ VCC 

~ OV 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = SO 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS ~ 
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• Bidirectional Bus Transceivers in 
High-Density 24~Pin Packages 

• Inputs Are TTL-Voltage Compatible 

• Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin Vee and GND Configurations to 
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-mil 
DIPs 

description 

These octal bus transceivers are designed for 
asynchronous two-way communication between 
data buses. These 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 is used to disable 
the device so the buses are effectively isolated. 

The 54ACT11640 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The 74ACT11640 is characterized for 
operation from - 40°C to 85°C. 

54ACT11640, 74ACT11640 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCAS027A - 02957, JULY 1987 - REVISED APRIL 1993 

54ACT11640 ••• JT PACKAGE 
74ACT11640 ••• ow OR NT PACKAGE 

(TOP VIEW) 

B2 
B1 

DIR 

NC 

A1 
A2 
A3 

A1 DIR 

A2 2 B1 
A3 3 B2 
A4 4 B3 

GND 5 B4 
GND 6 VCC 
GND 7 VCC 
GND 8 B5 

AS 9 B6 
A6 10 B7 
A7 11 14 B8 
A8 12 13 G 

54ACT11640 ••• FK PACKAGE 

(TOP VIEW) 

5 

6 

7 

8 

9 

° ° <'>,,"OOZOIO(o 
1Il1Il> >1Il1ll 

4 3 2 28 2726 

10 

11 
12 1314 15 16 1718 

""ClClOClClIO «zzzzz« 
(!J(!J (!J(!J 

25 B7 
24 B8 
23 G 
22 

21 

20 

19 

NC - No internal connection 

FUNCTION TABLE 

CONTROL 
INPUTS OPERATION 

G OIR 

L L B data to A bus 
L H A data to B bus 
H X Isolation 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA Information I. current II of publlcallon dat •. 
Products conform to .peclficatlons per the term. r1 Tex.s Instrument. 
standard warranty. Production processing does not nec .... rlly Include 
testing of all parameters. TEXAS ." 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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54ACT11640, 74ACT11640 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCAS027A - 02957, JULY 1987 - REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 

13 
G G3 

G -------, 
24 

DIR 3 EN1 [8A] 

3EN2[A8] 
DIR 

23 
A1 81 

2 22 
A2 82 81 A1 

3 21 
A3 83 

4 20 To Seven Other Transceivers 
A4 84 

9 17 
A5 85 

10 16 
A6 86 

11 15 
A7 87 

12 14 
AS 88 

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

Pin numbers shown are for the 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 6 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 rnA 
Output clamp current, 10K (Va < 0 or Va> Vee) ............................................ ± 50 rnA 
Continuous output current, 10 (Va = 0 to Vee) .............................................. ± 50 rnA 
Continuous current through Vee or GND .................................................. ± 200 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 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. 

1ExAs ~ 
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54ACT11640, 74ACT11640 
OCTAL BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCAS027A- 02957, JULY 1987 - REVISED APRIL 1993 

recommended operating conditions 

54ACT11640 74ACT11640 
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 vonage 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 

!J.t/!J.v Input transition rise or fall rate 0 10 0 10 ns/V 

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 54AeT11640 74AeT11640 
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 

4.5V 3.94 3.7 3.8 
VOH IOH =-24 mA 

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 J'A 

5.5V 0.1 0.1 0.1 

4.5V 0.36 0.5 0.44 
VOL IOL = 24 mA 

5.5V 0.36 0.5 0.44 

10L= 50 mAt 5.5V 1.65 

IOL=75 mAt 5.5V 1.65 

IOZ 1 A or B ports; Vo = Vee or GND 5.5V = 0.5 =10 .,5 

II 1 GorDIR VI = Vee or GND 5.5V .,0.1 .,1 .,1 

ICC VI = Vee or GND, 10=0 5.5V 8 160 80 

!J.lee§ 
One Input at 3.4 V, 

5.5V 0.9 1 1 Other inputs at GND or Vee 

ei _I G or DIR VI = Vee or GND 5V 4 

Cia J Aor 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 lams. 
; For I/O ports, the parameter 10Z Includes the input leakage. 
§ 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. 

TEXAS .." 
INSIRUMENTS 
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UNIT 

V 

V 

J'A 
J'A 
J'A 

mA 

pF 

pF 
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54ACT11640, 74ACT11640 
OCTAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCAS027A.., 02957, JULY 1987 - REVISED APRIL 1993 

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

FROM TO TA = 25°C 54ACT11640 74ACT11640 
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

IpLH 1.5 6.3 
AorB BorA 

9.6 1.5 11 1.5 10.5 

IpHL 1.5 5.7 8.6 1.5 10 1.5 9.5 

IPZH 
G 

1.5 8.8 12.2 1.5 14.2 1.5 13.4 
AorB 

IpZL 1.5 8.4 12.3 1.5 14.5 1.5 13.6 

IPHZ 
G 

1.5 9.1 12.9 1.5 14.5 1.5 13.9 
AorB 

\PLZ 1.5 9.6 13.1 1.5 15 1.5 14.2 

operating characteristics, Vcc = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS TYP 

I Outputs enabled 45 
Cpd Power dissipation capacitance per transceiver I Outputs disabled 

CL= 50 pF, f = 1 MHz 
12 

PARAMETER MEASUREMENT INFORMATION 

o 2xVCC TEST 51 

5000 
From Output -_..-..--..... --'l/V\r-----' 

Under Test 

CL=50pF 
(see Note A) T 5000 

51 o Open 

r' 
tpLHltPHL Open 

tpL.Z!tPZL 2xVCC 
tPHz!tPZH GND 

-=-

LOAD CIRCUIT Output 
Control, j 

(low-level 1 '1,SV 1j_1'~V ___ _ 

enabling) tpZL -+i 14- 1 

1 1 tpLZ -+I :.-
Output __ -;'1 ""'~I 1 .... ---

Waveform 1 1 SO% VCCI ~ 
51 at 2 VCC 20%_V,2,C_ 

x 1 1 -

3V 

(SeeN~:~J, 1.5V },1.S;--- OV 

tpLH 14.! 1 1 
I I 14 ~tpHL 

I I 
1 r----"""""'I\!rl-.= -~- VOH 

Output 1 50% VCC ~CC 
________ J VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

(see Note C) 1 1 tpHZ --+j f-
tpZH"" 14- 1 Output 

Waveform 2 
51 at GND 

(see Note C) 

1,...----__ 

VOLTAGE WAVEFORMS 

UNIT 

ns 

ns 

ns 

UNIT 

pF 

3V 

OV 

-VCC 

VOL 

VOH 

-OV 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, Ir = 3 ns, tf = 3 ns. 

2--510 

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. 

Figure 1. Load Circuit and Voltage Waveforms 
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74AC11646 
OCTAL BUS TRANSCEIVER AND REGISTER 

WITH3-STATE OUTPUTS 

• Independent Registers 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'M (Enhanced-Performance Implanted 
CMOS) 1-llm Process 

• 500-mA Typical Latch-Up Immunity 
at 125·C 

description 

The 74AC11646 consists of bus transceiver 
circuits. D-type flip-flops. and control circuitry 
arranged for multiplexed transmission of data 
directly from the input bus or from the internal 
registers. Data on the A or B bus is clocked 
into the registers on the low-to-high transition of 
the appropriate clock (CLKAB or CLKBA) input. 
Figure 1 illustrates the four fundamental bus-
managementfunctions that can be performed with 
the 74AC11646. 

GND 

A5 
A6 
A7 
A8 

DIR 

02957. JULY 1987 -REVISED APRIL 1993 

ow PACKAGE 
(TOP VIEW) 

CLKA8 
SA8 
81 
82 
83 
84 
Vcc 
Vcc 
85 
86 
87 
B8 
CLKBA 
SBA 

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

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

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

The 74AC11646 is characterized for operation from -40·C to 8S·C. 

EPIC is a trademark of Texas Instruments Incorporated. 

TEXAS ~ 
INSIRUMENTS 
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Copyright © 1993. Texas Instruments Incorporated 
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74AC11646 
OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 
02957, JULY 1987- REVISEOAPRIL 1993 

'-----y---I 

1 14 28 16 27 15 
OE DIR CLKAB CLKBA SAB SBA 
L L X X X L 

REAL-TIME TRANSFER 
BUSBTOBUSA 

'-----y---I 

1 14 28 16 27 15 
OE DJR CLKAB CLKBA 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 AAND B 

1 
OE 
L 

1 
OE 

L 
L 

14 
DJR 
H 

14 
DJR 

L 
H 

I I 
III 
I I 

'-----y---I 

28 16 
CLKAB CLKBA 

X X 

27 

ID 
UI 
:l 
ID 

SAB 
L 

REAL-TIME TRANSFER 
BUSATOBUS B 

'--v--' 
28 16 27 

CLKAB CLKBA SAB 

X L X 
L X H 

TRANSFER STORED DATA 
TOAAND/ORB 

Figure 1. Bus-Management Functions 
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15 
SBA 

X 

15 
SBA 

H 
X 



INPUTS 

OE OIR CLKAB CLKBA SAB 

X X t X X 

X X X t X 

H X t t X 

H X L L X 

L L X X X 

L L X L X 

L H X X L 

L H L X H 

74AC11646 
OCTAL BUS TRANSCEIVER AND REGISTER 

WITH 3·STATE OUTPUTS 
D2957, JULY 1987 - REVISED APRIL 1993 

FUNCTION TABLE 

OATAI/O 
OPERATION OR FUNCTION 

SBA A1 THRUA8 B1 THRU B8 

X Input Unspecifiedt Store A, B unspecified t 
X Unspecifiedt Input Store e, A unspecifiedt 

X Input Input Store A and e data 

X Input disabled Input disabled Isolation, hold storage 

L Output Input Real-time B data to A bus 

H Output Input Stored B data to A bus 

X Input Output Real-time A data to B bus 

X Input Output Stored A data to e bus 

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

logic symbol:!: 

OE 

OIR 

CLKBA 

SBA 

CLKAB 

SAB 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

1 
'" 14 
'" L 

16 

15 

28 

27 

2 

L 
3 

4 

5 

10 

11 

12 

13 

G3 

3 EN1 [BA) 
3 EN2[A8) 

C4 

G5 

C6 

G7 .., r-
",1 5 40 

J 'il 1 
5 1 

60 7 ",1 
2'il -

1 7 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
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20 

25 

24 

23 

20 

19 

18 

17 

B1 

B2 

B3 

B4 

B5 

86 

B7 

88 
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74AC11646 
OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 
02957, JULY 1987 - REVISEOAPRIL 1993 

logic diagram (positive logic) 

OIR ---'1"'4_ .... _--1 

CLKBA---'~----1---------------1 

SBA --'~--------1-"""'" 

CLKAB 

SAB ---":!-------+-t-........ 

-+-.+- .. "~-------------

101--+---. 

C1 <}----+---IHr---. 

, 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
L 

.-+-+-1--< ...... -=26:::... B1 
I .__----f10 

~I__+---I> C1 
I 
I 
I 
I 
I 
I 

...I 

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

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 ............................................... ±20 rnA 
Output clamp current, 10K (Vo < 0 orVo > Vecl ........................................... ±50 rnA 
Continuous output current, 10 (Vo = 0 to Vecl ............................................. ±50 rnA 
Continuous current through Vee or GND. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ±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 conditions beyond those indicated under "recommended operating condnions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and. output clamp-current ratings are observed. 
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74AC11646 
OCTAL BUS TRANSCEIVER AND REGISTER 

WITH 3-STATE OUTPUTS 
02957, JULY 1987 - REVISED APRIL 1993 

recommended operating conditions 
MIN NOM MAX UNIT 

Vee Supply voltage 3 5 5.5 V 

Vee =3V 2.1 

VIH High-level input voltage Vee =4.5V 3.15 V 

Vee = 5.5V 3.85 

Vee =3V 0.9 

Vil low-level input voltage Vee = 4.5 V 1.35 V 

Vee = 5.5 V 1.65 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee =3V -4 

IOH High-level output current Vee =4.5V -24 rnA 

Vee =5.5V -24 

Vee=3V 12 

10l low-level output current Vee = 4.5 V 24 rnA 

Vee = 5.5 V 24 

At/Av Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·e 

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

PARAMETER TEST CONDITIONS Vee 
TA=25·C 

MIN TYP 

3V 2.9 

10H = -50 iJA 4.5V 4.4 

5.5V 5.4 

VOH IOH=-4mA 3V 2.58 

4.5V 3.94 
10H =-24mA 5.5V 4.94 

10H =-75 mAt 5.5V 

3V 

10l = 50 iJA 4.SV 

5.5V 

VOL 10l= 12mA 3V 

4.5V 
10l= 24 rnA 

5.5V 

10l= 75 mAt 5.5V 

II I Control pins VI = Vee or GND 5.5V 

10Z* IAorBports Vo = Vee or GND 5.5V 

ICC VI = Vee or GND, 10=0 5.5V 

ei 10EorDIR VI = Vee or GND 5V 4.5 

eio IAorBports Vo = Vee or GND 5V 12 

t Not more than one output should be tested at a lime, and the durallOn of the test should not exceed 10 ms. 
* For I/O ports, the parameter 10Z includes the input leakage current. 
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MIN MAX UNIT 
MAX 

2.9 

4.4 

5.4 

2.48 V 

3.8 

4.8 

3.85 

0.1 0.1 

0.1 0.1 

0.1 0.1 

0.36 0.44 V 

0.36 0.44 

0.36 0.44 

1.65 

±0.1 ±1 iJA 
±0.5 ±5 IlA 

8 80 iJA 
pF 

pF 
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OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 
02957, JULY 1987 - REVISEOAPRIL 1993 

timing requirements over recommended operating free-air temperature range, Vee = 3.3 V ± 0.3 V 
(unless otherwise noted) (see Figure 2) 

TA=25°C 
MIN MAX UNIT 

MIN MAX 

fclock Clock frequency 0 65 0 65 MHz 

·tw Pulse duration, CLK high or low 7.7 7.7 ns 

tsu Setup time, A or B before CLKAB t or CLKBA t 6.5 6.5 ns 

Ih Hold time, A or B after CLKABt or CLKBAt 1 1 ns 

timing requirements over recommended operating free-air temperature range, Vee = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 2) 

TA=25°C 
MIN 

MIN MAX 

fclock Clock frequency 0 100 0 

tw Pulse duration, CLK high or low 5 5 

tsu Setup time, A or B before CLKABt or CLKBA t 4.5 4.5 

th Hold time, A or B after CLKABt or CLKBAt 1 1 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 2) 

'PARAMETER 
FROM TO TA=25°C 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

fmax 65 65 

tpLH 1.5 9.1 12.1 1.5 
Aor B BorA 

tpHL 1.5 10.7 13.4 1.5 

tpZH 1.5 13 16.4 1.5 
OE AorB 

tpZL 1.5 16.1 20.4 1.5 

tpHZ 1.5 7.9 9.6 1.5 
OE AorB 

tpLZ 1.5 7.2 8.9 1.5 

tPLH 
CLKBA or CLKAB 

1.5 
AorB 

11.8 15 1.5 

tpHL 1.5 13.7 16.8 1.5 

tpLH SBAor SABt 1.5 9.8 12.9 1.5 
(A or B high) 

AorB 
tpHL 1.5 12 14.5 1.5 

tPLH SBAorSABt 1.5 10.7 13.8 1.5 

(A or Blow) 
Aor B 

tpHL 1.5 12.4 15 1.5 

tpZH 1.5 13.7 17.1 1.5 
DIR Aor B 

tpZL 1.5 16.8 21 1.5 

tPHZ 1.5 7.9 9.7 1.5 
DIR Aor B 

tpLZ 1.5 7.3 9.1 1.5 

t These parameters are measured with the Internal output state of the storage register opposite to that of the bus Input. 
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MAX UNIT 

100 MHz 

ns 

ns 

ns 

MAX UNIT 

MHz 

13.8 
ns 

14.5 

18.7 
ns 

21.8 

10.3 
ns 

9.6 

17 
ns 

18.3 

14.4 
ns 

15.8 

15.4 
ns 

16.4 

19.4 
ns 

23.6 

10.5 
ns 

9.9 
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OCTAL BUS TRANSCEIVER AND REGISTER 

WITH 3-STATE OUTPUTS 
02957, JULY 1987 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 2) 

PARAMETER 
FROM TO 

(lNPUl) (OUTPUl) 

fmax 

tpLH 
AorB BorA 

tpHL 

tpZH 

tpZL 
DE AorB 

tpHZ 
OE AorB 

tpLZ 

tpLH 
CLKBA or CLKAB AorB 

tpHL 

tpLH SBAorSABt 
(A or B high) 

AorB 
tpHL 

tpLH SBA orSABt 
(A or Blow) 

AorB 
tpHL 

tPZH 
DIR AorB 

tpZL 

tpHZ 
DIR AorB 

tPLZ 

operating characteristics, Vee = 5 V, TA = 25°C 

Cpd 

PARAMETER 

I Outputs enabled 
Power dissipation capacitance per transceiver I Outputs disabled 

TEXAS ~ 
INSTRUMENTS 

TA=25°C 

MIN TYP MAX 

100 

1,5 5,5 7,9 

1.5 6.3 8.9 

1.5 7.8 10.7 

1.5 8.5 11.9 

1.5 5.9 8.4 

1.5 5.9 7.7 

1.5 7 9.7 

1.5 8.2 11 

1.5 5.9 8.4 

1.5 7.2 9.8 

1.5 6.3 8.9 

1.5 7.3 9.9 

1.5 8.4 11.2 

1.5 9.1 12.3 

1.5 6.3 8.2 

1.5 5.7 7.5 

TEST CONDITIONS 

CL= 50 pF. f = 1 MHz 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

MIN MAX UNIT 

100 MHz 

1.5 8.8 
ns 

1.5 9.8 

1.5 12 
ns 

1.5 13.1 

1.5 8.9 
ns 

1.5 8.3 

1.5 11 
ns 

1.5 12.2 

1.5 9.4 
ns 

1.5 10.7 

1.5 9.9 
ns 

1.5 11 

1.5 12.6 
ns 

1.5 13.7 

1.5 8.7 
ns 

1.5 8.1 

TYP UNIT 

59 

15 
pF 

2-517 



74AC11646 
OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3·STATE OUTPUTS 
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PARAMETER MEASUREMENT INFORMATION 

o 2xVCC 

CL=5OpF 
(see Note A) I 5000 

S1 o Open 

r' 
SOOO 

From Output -~I---""--'VVv--_./ 
Under Test 

LOAD CIRCUIT 

I+-- tw--.l :3: EVCC SO"k 50% 

OV 

Input 

VOLTAGE WAVEFORMS 

VCC Input ~SO% \S~---
(see Note B) 

OV I I 
tPLH +--.I K tpHL 

I I ~VOH In-Phase 
Output I 150% V~c 50% VCC 

I I VOL 

tpHL -I.----.! ~ tpLH 

Out-of-Phase 
\SO%VCC 

~VOH 
Output S~~C';OL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

Timing Input 
(see Note B) 

Data Input 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 st2xVCC 
(see Note C) 

Output 
Waveform 2 

S1 at GND 
(see Note C) 

TEST S1 

tpLHftpHL Open 

tPLZltPZL 2xVCC 
tpHz/tpZH GND 

'-SO% ____ 

I 
I 
I I tpHZ4I 

tpZH -+j ~ 
I 

VOLTAGE WAVEFORMS 

VCC 

OV 

-VCC 

VOL 

VOH 

- OV 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 2. Load Circuit and Voltage Waveforms 
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74ACT11646 
OCTAL BUS TRANSCEIVER AND REGISTER 

WITH 3-STATE OUTPUTS 
SCAS061A-D2957 JULY 1987-REVISEDAPRIL 1993 

• Independent Registers 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-l!m Process 

• 500-mA Typical Latch-Up Immunity at 125°C 

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-managementfunctions that can be performed 
with the octal bus transceivers and registers. 

G 
A1 
A2 

A3 
A4 

GND 
GND 
GND 
GND 

A5 
A6 
A7 
A8 

DIR 

ow PACKAGE 
(TOP VIEW} 

CAB 
SAB 
B1 
B2 
B3 
B4 

Vee 
Vee 
B5 
B6 
B7 
B8 
CBA 
SBA 

Enable (<3) 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. 

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 74ACT11646 is characterized for operation from - 40°C to 85°C. 

EPle is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA Information II current •• of publication date. 
Products conform to specifications per the terms d Texas Instrument. 
standard warranty. Production proctHlng does no( necesSArily include 
testing of all p"flImelera. TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3·STATE OUTPUTS 
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1 

G 
L 

1 

G 

X 

X 

H 

~ 

14 28 16 

DIR CAB CBA 
L X X 

27 

GI 
1/1 
;:) 
GI 

SAB 
X 

REAL-TIME TRANSFER BUS B TO BUS A 

~ 

14 28 16 27 

DIR CAB CBA SAB 
X X X 

X X t X 

X X 

STORAGE FROM A. B. OR A AND B 

15 

SBA 
L 

15 

SBA 

X 

X 

X 

~ 

14 28 16 27 

G DIR CAB CBA SAB 
L H X X L 

REAL-TIME TRANSFER BUS A TO BUS B 

~ 

1 14 28 16 27 

G DIR CAB CBA SAB 
L L ?< H or L X 

L H H or L X H 

TRANSFER STORED DATA TO A OR B 

Figure 1. Bus-Management Functions 

1ExAs ." 
INSfRUMENTS 

2~20 POST OFFICE BOX 655303 • OAUAS. TEXAS 75265 

15 

SBA 
X 

15 

SBA 
H 

X 



INPUTS 

G OIR 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 orL X H 

SBA 

X 

X 

X 

X 

L 

H 

X 

X 

74ACT11646 
OCTAL BUS TRANSCEIVER AND REGISTER 

WITH 3·STATE OUTPUTS 
SCAS061A- 02957, JULY 1987 - REVISEOAPRIL 1993 

FUNCTION TABLE 

OATAI/O 
OPERATION OR FUNCTION 

A1 THRUA8 B1 THRUB8 

Input Unspecifiedt Store A, B unspecified t 
Unspecifiedt Input Store B, A unspecifiedt 

Store A and B Data 
Input Input 

Isolation, hold storage 

Real-Time B Data to A Bus 
Output Input 

Stored B Data to A Bus 

Real-Time A Data to B Bus 
Input Output 

Stored 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, Le., 
data at the bus pins will be stored on every low-to-high transition on the clock Inputs. 

logic symbolt functional block diagram (positive logic) 

G G3 
14 

3 EN1 [BA) CIR 

16 
3 EN2 [AB) 

CBA C4 

SBA 
15 

G5 

CAB 
28 

C6 

SAB 
Z1 SAB 

26 
2 ,,1 5 

A1 5 
B1 

7 
'1 

3 
A2 

25 
B2 

4 
A3 

24 
B3 

A4 
5 23 

B4 

A5 
10 20 

B5 

A6 
11 19 

B6 

A7 
12 18 

B7 

13 
A8 

17 
B8 

* This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 
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OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 
SCAS061A- 02957. JULY 1987 - REVISEOAPRIL 1993 

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 .................................................. ± 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 condttions' 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 
MIN MAX UNIT 

Vee Supply voltage 4.5 5.5 V 

VIH High-level input voltage 2 V 

VIL Low-level input vottage 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

10H High-level output current -24 rnA 

10L Low-level output current 24 rnA 

AtlAv Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 °e 

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

PARAMETER TEST CONDITIONS VCC 
TA = 25°C 

MIN TYP 

4.5V 4.4 
10H = - 50 J.lA 

5.5V 5.4 

VOH 4.5V 3.94 
10H = -24 rnA 

5.5V 4.94 

10H =-75 mAi 5.5V 

4.5V 
10L = 50 J.lA 

5.5V 

VOL 4.5V 
IOL=24mA 

5.5V 

IOL=75mAi 5.5V 

10Z I A or B ports§ Vo = Vee or GND 5.5V 

II I G orDIR VI = Vee or GND 5.5V 

lee VI = Vee or GND. 10=0 5.5V 

Alec' One input at 3.4 V. Other inputs at GND or Vee 5.5V 

ei VI = Vee or GND 5V 4.5 

eo Vo = Vee or GND 5V 12 

i 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 leakage current. 

MIN 
MAX 

4.4 

5.4 

3.8 

4.8 

3.85 

0.1 

0.1 

0.36 

0.36 

",0.5 

'" 0.1 

8 

0.9 

, 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. 
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MAX UNIT 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

",5 J.lA 
'" 1 J.lA 
80 J.lA 

1 rnA 

pF 

pF 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 

TA = 25°C 
MIN MAX UNIT 

MIN MAX 

fclock Clock frequency 0 105 0 105 MHz 

tw Pulse duration, CAB or CBA high or low 4.8 4.8 ns 

tsu Setup time, A before CLKt or B before CBAt 4.5 4.5 ns 

Ih Hold lime, A after CAB t or B after CBA t 2.5 2.5 ns 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 

PARAMETER 
FROM TO TA=25°C 

MIN MAX UNIT 
(INPUT) (OUTPUT) MIN TVP MAX 

fmax 105 105 MHz 

IpLH 1.5 7.3 10.1 1.5 11.5 
AorB BorA ns 

tpHL 1.5 7.2 11 1.5 12 

IpZH 1.5 7.7 12.8 1.5 14.4 
G A or B ns 

IpZL 1.5 9.2 13.8 1.5 15.3 

tpHZ 1.5 8.6 10.7 1.5 11.6 
G A or B ns 

IpLZ 1.5 7.8 9.7 1.5 10.6 

tpLH 1.5 8.8 11.9 1.5 13.5 
CBA or CAB AorB ns 

IpHL 1.5 10 13.4 1.5 14.9 

IpZH 1.5 10.2 13.7 1.5 15.3 
DIR AorB ns 

tpZL 1.5 10.9 14.8 1.5 16.5 

IPHZ 1.5 7.9 10.5 1.5 11.3 
DIR AorB ns 

tpLZ 1.5 7.3 9.5 1.5 10.3 

tpLH SBAorSAB 1.5 6.7 10.3 1.5 11.5 
AorB ns 

IpHL (A or B high) 1.5 9.1 12.1 1.5 13.5 

tpLH SBAorSAB 1.5 8 10.9 1.5 12.4 

(AorBlow) 
A or B ns 

tpHL 1.5 8.1 11.9 1.5 13.1 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS TVP UNIT 

I Outputs enabled 63 
Cpd Power dissipation capacnance per transceiver I Outputs disabled 

CL = 50 pF, f = 1 MHz pF 
14 
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PARAMETER MEASUREMENT INFORMATION 

5000 51 
From Output -_>---_-JV\/Ir----./ 

Under Test 

CL=50pF T 
(see Note A) _ 

5000 

LOAD CIRCUIT 

i+--tw~ 

o 2xVCC 

o Open 

r' 
I I 3V 

3 Eov 
Input 

VOLTAGE WAVEFORMS 

Timing Input 
(see Note B) 

Data Input 

TEST Sl 

tpLH/tPHL Open 

tpL.Z!tPZL 2xVCC 

tpHz!tPZH GND 

VOLTAGE WAVEFORMS 

Input 
(see Note B) 

Output 
Control 

(low-level 
enabling) 

3V 

'-----t~ ~':'V_ _ _ _ 0 V 

In-Phase 
Output 

Out-of-Phase 
Output 

NOTES: A. CL includes probe and jig capacttance. 

Output 
Waveform 1 

Sl at2xVCC 
(see Note C) 

Output 
Waveform 2 

Sl stGND 
(see Note C) 

I 
I 
I 

'--_-++ 20% VCC 
~----

tpZH -+j 
I 

___ ..... 150% Vec 

VOLTAGE WAVEFORMS 

=Vcc 

VOL 

VOH 

.. OV 

B. All Input pulses are supplied by generators having the following characteristics: PRR .. 10 MHz. Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 Is for an output with internal conditions such that the output Is low except when disabled by the output control. 

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

Figure 2. Load Circuit and Voltage Waveforms 
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74AC11648 
OCTAL BUS TRANSCEIVER AND REGISTER 

WITH 3·STATE OUTPUTS 

• 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-llm Process 

• 500-mA Typical Latch-Up Immunity 
at 125·C 

• Package Options Include Plastic 
Smail-Outline Packages and Standard 
Plastic 30D-mll DIPs 

description 

The 74AC11648 consists of bus transceiver 
circuits, D-type flip-flops, and control circuitry 
arranged for multiplexed transmission of data 
directly from the input bus or from the internal 

MARCH 1990 - REVISED APRIL 1993 

OW OR NT PACKAGE 
(TOP VIEW) 

A7 
A8 

DIR 

CLKAB 
SAB 
B1 
B2 
B3 
B4 

Vcc 
Vcc 
B5 
B6 
B7 
B8 
CLKBA 
SBA 

registers. Data on the A or B bus is clocked into the registers on the low-to-high transition ofthe appropriate clock 
(CLKAB or CLKBA) input. Figure 1 illustrates the four fundamental bus-management functions that can be 
performed with the 74AC11648. 

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

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

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

The 74AC11648 is characterized for operation from -40·C to 85·C. 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA Inforrnltlon .. current a. of publication d .... 
Products conform to specifications per the terms cI Texi' Instrument. 
standard warranty. Production proctUlng dOtt not necetNrlty Include 
teltlng of all piramete,.., TEXAS ~ 

INsrRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1993. Texas Instruments Incorporated 
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'---y----/ 

1 14 28 16 27 15 
OE DIR CLKAB CLKBA SAB SBA 
L L X X X L 

REAL·TIME TRANSFER 
BUSBTOBUSA 

'---y----/ 

1 14 28 16 27 15 
OE DIR CLKAB CLKBA SAB SBA 
X X t X X X 
X X X t X X 
H X t t X X 

STORAGE FROM 
A, B, ORAAND B 

'---y----/ 

1 14 28 16 27 
OE DIR CLKAB CLKBA SAB 
L H X X L 

REAL·TIME TRANSFER 
BUSATO BUS B 

'---y----/ 

1 14 28 16 27 
OE DIR CLKAB CLKBA SAB 
L L X L X 
L H L X H 

TRANSFER STORED DATA 
TOAAND/ORB 

Figure 1. Bus-Management Functions 
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X 

15 
SBA 

H 
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INPUTS 

OE DIR CLKAB CLKBA SAB 

X X t X X 

X X X t X 

H X t t X 

H X L L X 

L L X X X 

L L X L X 

L H X X L 

L H L X H 

74AC11648 
OCTAL BUS TRANSCEIVER AND REGISTER 

WITH 3·STATE OUTPUTS 
03457, MARCH 1990-REVISEOAPRIL 1993 

FUNCTION TABLE 

DATAI/O 
OPERATION OR FUNCTION 

SBA A1 THRU A8 B1 THRU B8 

X Input Unspecifiedt Store A, B unspecifiedt 

X Unspecifiedt Input Store B, A unspecifiedt 

X Input Input Store A and B data 

X Input disabled Input disabled Isolation, hold storage 

L Output Input Real-time B data to A bus 

H Output Input Stored B data to A bus 

X Input Output Real-time A data to B bus 

X Input Output Stored A data to B bus 

t The data output functions may be enabled or disabled by various signals at the OE and DIR Inputs. Data Input functions are always enabled; 
Le., data at the bus pins will be stored on every low-to-high transition ofthe clock inputs. 

logic symbol:1: 

OE 

OIR 

CLKBA 

SBA 

CLKAB 

SAB 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

1 
" 

14 
" L-

16 

15 

28 

27 

2 

-L 
3 

4 

5 

10 

11 

12 

13 

G3 

3 EN1 [BA) 
3 EN2 [AB) 

C4 

G5 

C6 

G7 

""L r 
:.1 5 40 

U 'fJ1 
5 1 

60 7 :.1 
2'7 r--

1 7 

* This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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20 

25 

24 

23 

20 

19 

18 

17 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 
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logic diagram (positive logic) 

OIR 

CLKBA 

SSA 

ClKAS 

SAS 

A1 2 

• I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

1 of Eight 
Channela 

_._---110 

...-,H----I> C1 

, 
101---+--.. 

C1 <l--+-I-'~ 

L ..J 

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

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 ................................................. ±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 clamp-current ratings are observed. 
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recommended operating conditions 
MIN NOM MAX UNIT 

Vee Supply vollage 3 5 5.5 V 

Vee=3V 2.1 

VIH High-level input voltage Vee = 4.5 V 3.15 V 

Vee =5.5V 3.85 

Vee =3V 0.9 

VIL Low-level input voltage Vee = 4.5 V 1.35 V 

Vee = 5.5V 1.65 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee=3V -4 

IOH High-level output current Vee =4.5 V -24 mA 

Vee = 5.5 V -24 

Vee=3V 12 

10L Low-level output current Vee = 4.5 V 24 mA 

Vee = 5.5 V 24 

At/Av Input transition rise or fall rate 0 10 nstV 

TA Operating free-air temperature -40 85 ·e 

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

PARAMETER TEST CONDITIONS Vec 
TA=2S·C 

MIN TYP 

3V 2.9 

10H = -50 IlA 4.5V 4.4 

5.5V 5.4 

VOH IOH=-4mA 3V 2.58 

4.5V 3.94 
IOH=-24mA 5.5V 4.94 

10H =-75 mAt 5.5V 

3V 

10L = 50 IlA 4.5V 

5.5V 

VOL IOL=12mA 3V 

4.5V 
IOL=24mA 

5.5V 

IOL=75 mAt 5.5V 

II I Control inputs VI = Vee or GND 5.5V 

10Z* I A or B ports Vo = Vee or GND 5.5V 

ICC V, '" Vee or GND, 10=0 5.5V 

ei I Control inputs VI = Vee or GND 5V 4.5 

eio I Aor 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. 
t For I/O ports, the parameter 10Z includes the Input leakage current. 
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MIN MAX UNIT 
MAX 

2.9 

4.4 

5.4 

2.48 V 

3.8 

4.8 

3.85 

0.1 0.1 

0.1 0.1 

0.1 0.1 

0.36 0.44 V 

0.36 0.44 

0.36 0.44 

1.65 

±0.1 ±1 IlA 
±0.5 ±5 IlA 

8 80 IlA 
pF 

pF 
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timing requirements over recommended operating free-air temperature range, Vee = 3.3 V ± 0.3 V 
(unless otherwise noted) (see Figure 2) 

TA = 25°C 
MIN MAX UNIT 

MIN MAX 

fclock Clock frequency 0 40 0 40 MHz 

tw Pulse duration, CLK high or low 12.5 12.5 ns 

tsu Setup time, A or B before CLKABt or CLKBAt 6.5 6.5 ns 

th Hold time, A or B after CLKABt or CLKBAt 0 0 ns 

timing requirements over recommended operating free-air temperature range, Vee = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 2) 

TA = 25°C 
MIN 

MIN MAX 

fclock Clock frequency 0 90 0 

tw Pulse duration, CLK high or low 5.6 5.6 

tsu Setup time, A or B before CLKABt or CLKBA t 4.5 4.5 

th Hold time, A or B after CLKABt or CLKBAt 1 1 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 2) 

PARAMETER 
FROM TO TA = 25°C 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

fmax 40 40 

tpLH 3 8.7 12.6 3 
Aore B or A 

tpHL 3.8 9.3 14.4 3.8 

tpZH 5 11.1 17.2 5 
OE Aor B 

tpZL 5.2 12.8 20.5 5.2 

tpHZ 4.1 7.2 9.9 4.1 
OE Aor B 

tpLZ 3.7 6.5 9.1 3.7 

tpLH 4.3 10.1 15.6 4.3 
CLKBA or CLKAB AorB 

tPHL 5.2 11.5 17.6 5.2 

tpLH SBAor SABt 3.7 9.1 14.1 3.7 

(A or B high) 
AorB 

tpHL 4.5 10.3 15.9 4.5 

tpLH SBAor SABt 3.2 8.6 13.6 3.2 

(A or Blow) 
Aore 

tpHL 4.6 10.3 15.6 4.6 

tPZH 4.9 11.6 18.2 4.9 
DIR Aore 

tpZL 5.2 14.2 21.6 5.2 

tpHZ DIR AorB 3.8 7.1 10.1 3.8 

t These parameters are measured with the Internal output state of the storage register oppoSIte to that of the bus Input. 
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MAX UNIT 

90 MHz 

ns 

ns 

ns 

MAX UNIT 

MHz 

14.3 
ns 

15.9 

19.4 
ns 

23 

10.6 
ns 

9.7 

17.6 
ns 

19.4 

15.8 
ns 

17.4 

15.3 
ns 

17.1 

20.6 
ns 

24.3 

10.9 ns 
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switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 2) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

fmax 

tpLH 
Aor B BorA 

tpHL 

tpZH 

tpZL 
OE AorB 

tpHZ 

tpLZ 
OE Aor B 

tpLH 
CLKBA or CLKAB AorB 

tpHL 

tpLH SBAor SABt 
(A or B high) 

AorB 
tpHL 

tpLH SBAor SABt 
(A or Blow) 

Aor B 
tpHL 

tpZH 
OIR Aor B 

tpZL 

tpHi 
OIR AorB 

tpLZ 

operating characteristics, Vee = 5 V, TA = 25°e 

Cpd 

PARAMETER 

I Outputs enabled 
Power dissipation capacnance per transceiver I Outputs disabled 

TEXAS ~ 
INSTRUMENTS 

TA=2SoC 

MIN TYP MAX 

90 

2.6 5.6 8.3 

3.2 6.4 9.4 

4.2 7.8 11.3 

4.1 8.1 12 

3.8 6.3 8.6 

3.5 5.7 7.B 

3.6 6.9 10 

4.3 8 11.4 

3.1 6.2 9.2 

3.B 7.6 10.4 

2.B 6.1 8.9 

3.8 7.3 10.4 

4 8 11.9 

4.1 8.4 12.7 

3.5 6.1 8.5 

3.4 5.9 7.8 

TEST CONDITIONS 

CL = 50 pF, f = 1 MHz 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

MIN 

90 

2.6 

3.2 

4.2 

4.1 

3.B 

3.5 

3.6 

4.3 

3.1 

3.B 

2.8 

3.8 

4 

4.1 

3.5 

3.4 

MAX UNIT 

MHz 

9.5 
ns 

10.6 

12.8 
ns 

13.6 

9.2 
ns 

8.4 

11.4 
ns 

12.8 

10.4 
ns 

11.6 

10.1 
ns 

11.6 

13.4 
ns 

14.4 

9.1 
ns 

B.4 

TYP UNIT 

66 

17 
pF 
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PARAMETER MEASUREMENT INFORMATION 

o 2xVCC 

5000 S1 
From Output -_~-"--'VVv--_./ 

o Open 

Under Test 

CL=50pF I 
(see Note A) 

5000 rD 

LOAD CIRCUIT 

14-- tw ---.I 

Input 3: EVCC ~k 50% 

OV 

VOLTAGE WAVEFORMS 

~50% \5~--- VCC Input 
(see Note B) 

OV I I 
tpLH +---! K tpHL 

In-Phase I I ~VOH 
Output I 150%V~c 5O%VCC 

I I VOL 

tpHL --l.---.! ~ tpLH 

Out-of-Phase 
\5O%VCC 

FVOH 
Output 5O%VCC 

-- VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

Timing Input 
(see Note B) 

Data Input 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at2xVCC 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

TEST S1 

tpLHf!PHL Open 

tpLZf!PZL 2xVCC 
tpHz!tPZH GND 

VOLTAGE WAVEFORMS 

\50% ,~~----I 
tpZL~ 14- I 

~ I I tPLZ-+i 
I 

\s0%vcd ~~VQ.C_ I 
I I 

~ I I tpHZ~ 
tpZH~ J4- I 

I 

VOLTAGE WAVEFORMS 

VCC 

ov 

= VCC 

VOL 

VOH 

= OV 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 0, Ir = 3 ns, If = 3 ns. 

2-532 

C. Waveform 1 is for an oulput with internal conditions such thai the output is low except when disabled by the output control. 
Waveform 2 is for an output wilh inlernal conditions such Ihat 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 2. Load Circuit and Voltage Waveforms 
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• Inputs Are TTL-Voltage Compatible 

• Independent Registers A and B Buses 

• Multiplexed Real-Time and Stored Data 

• Inverting Data Paths 

• Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC .... (Enhanced-Performance Implanted 
CMOS) 1-!1m Process 

• SOO-mA Typical Latch-Up Immunity 
at 125°C 

description 

74ACT11648 
OCTAL BUS TRANSCEIVER AND REGISTER 

WITH 3·STATE OUTPUTS 
SCASl15- MARCH 1990 - REVISED APRIL 1993 

ow PACKAGE 

(TOP VIEW) 

G CA6 

A5 
A6 
A7 
A8 

SA6 
61 
62 
63 
64 
Vee 
Vee 
65 
66 
67 
68 
C6A 

The 74ACT11648 consists of bus transceiver DIR S6A 
circuits with 3-state outputs, D-type flip-flops, and 
control circuitry arranged for multiplexed trans-
mission 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). Examples of the four fundamental bus-management 
functions that can be performed with the octal bus transceivers and registers are shown in Figure 1. 

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 that occurs in a mulitplexer 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 74ACT11648 is characterized for operation from - 40°C to 85°C. 

EPle is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA Inform.lon It CUlTtnt II of pubNc.llon date. 
Products conform to .pecitic.lions per the lenn. of Tex •• Instrument. 
Itandard warranty. Production proceulng does nal neceaurtly Include 
t.'ting of .11 pal'llm",,,,,, TEXAS ~ 

INsrRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright It> 1993. Texas Instruments Incorporated 
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1 

G 

L 

1 

G 

X 

X 

H 

14 

DIR 

L 

28 16 27 

III 
I/) 
::l 
III 

CAB CBA SAB 
X X X 

REAL·TIME TRANSFER BUS B TO BUS A 

'--v--' 
14 28 16 27 

DIR CAB CBA SAB 

X X X 

X X X 

X t X 

STORAGE FROM A, B, OR A AND B 

15 

SBA 
L 

15 

SBA 

X 

X 

X 

1 

G 

L 

1 

G 

L 

L 

14 

DIR 

H 

28 

CAB 
X 

16 

CBA 
X 

27 

SAB 
L 

REAL·TIME TRANSFER BUS A TO BUS B 

~ 
I/) 
::l 
III 

14 

DIR 

L 

H 

'--v--' 
28 16 27 

CAB CBA SAB 
X H or L X 

H or L X H 

TRANSFER STORED DATA TO A OR B 

Figure 1. Bus-Management Functions 
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15 

SBA 
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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 

SBA 

X 

X 

X 

X 

L 

H 

X 

X 

74ACT11648 
OCTAL BUS TRANSCEIVER AND REGISTER 

WITH 3·STATE OUTPUTS 
SCAS115-D3458, MARCH 1990-REVISEDAPRIL 1993 

FUNCTION TABLE 

DATAI/O 
OPERATION OR FUNCTION 

A1 THRUA8 B1 THRU B8 

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 Ii. Data to B Bus 

Input Output Stored Ii. 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 transition on the clock inputs. 

logic symbolt logic diagram (positive logic) 

G G3 
G 1 

DIR 
14 

3 EN1 [BA] 

16 
3 EN2 [AB] DIR 14 

CBA C4 CBA 16 
15 SBA 1 

SBA G5 
CAB~ 

CAB 
28 

C6 
27 SAB 

27 
SAB 

26 
2 .. 1 5 B1 

AI 5 
7 .. 1 

7 2 
25 

A2 
3 

B2 

4 24 
A3 B3 

5 23 
A4 B4 

10 20 
AS B5 

19 11 
A6 B6 

12 18 
A7 B7 

13 17 
A8 B8 

f This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEG Publication 617-12. 
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To Seven Other Channels 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vee .......................................................... -0.5 V to 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 > Vee) ................................................. ± 20 rnA 
Output clamp current, 10K (Va < 0 or Va> Vee) ............................................ ± 50 rnA 
Continuous output current, 10 (Va = 0 to Vee) .............................................. ± 50 rnA 
Continuous current through Vee or GND .................................................. ± 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 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 

VIH 

VIL 

VI 

Vo 

IOH 

IOL 

I!..t/!J.v 

TA 
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Supply voltage 

High-level input voltage 

Low-level input vottage 

Input voltage 

Output voltage 

High-level output current 

Low-level output current 

Input transition rise or fall rate 

Operating free-air temperature 
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MIN 

4.5 

2 

0 

0 

0 

-40 

NOM MAX UNIT 

5 5.5 V 

V 

0.8 V 

Vee V 

Vee V 

-24 rnA 

24 rnA 

10 ns/V 

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

PARAMETER TEST CONDITIONS vCC 
TA = 25°C 

MIN TYP 

4.5V 4.4 
10H = -50 flA 

5.5V 5.4 

VOH 4.5V 3.94 
10H = -24 rnA 

5.5V 4.94 

10H =-75 mAt 5.5V 

4.5V 
10L = 50 flA 

5.5V 

VOL 4.5V 
IOL=24mA 

5.5V 

10L= 75 mAt 5.5V 

II I Control Inputs VI = VCC or GND S.5V 

10Z I A or B portsi VI = VCC or GND 5.5V 

ICC VI = VCC or GND, 10=0 5.5V 

~ICC§ One input at 3.4 V, Other inputs at GND or VCC 5.5V 

Ci I Control Inputs VI = VCC or GND 5V 4.5 

Cia I A or B ports VI = 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. 

MIN 
MAX 

4.4 

5.4 

3.8 

4.8 

3.85 

0.1 

0.1 

0.36 

0.36 

±0.1 

±0.5 

8 

0.9 

§ 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. 

MAX UNIT 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

± 1 flA 
±5 flA 
80 flA 

1 rnA 

pF 

timing requirements over recommended range of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 

fclock 

tw 

tsu 

th 

Clock frequency 

Pulse duration, CAB or CBA high or low 

Setup time, A before CABt or B before CBAt 

Hold time, A after CABt or B after CBAt 
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TA = 25°C 

MIN MAX 

0 90 

6.7 

5 

2 

MIN MAX UNIT 

0 75 MHz 

6.7 ns 

5 ns 

2 ns 
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switching characteristics over recommended ranges of supply voltage operating free-air 
temperature (unless otherwise noted) (see Figure 2) 

PARAMETER 
FROM TO TA = 25°C 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

fmax 75 75 

tpLH 2.4 6.5 9.5 2.4 
AorB BorA 

tpHL 4.4 8.5 11.3 4.4 

tpZH 
IT 

4.2 9.2 13 4.2 
AorB 

tpZL 4.3 9.8 13.9 4.3 

tpHZ 5.7 8.7 11.3 5.7 
IT A or B 

tpLZ 5.3 8.1 10.5 5.3 

tpLH 5.2 9.4 12 5.2 
CBA or CAB A or B 

tpHL 6 10.5 13.5 6 

tpLH SABor SBAt 4.7 8.6 11.3 4.7 

(with A or B high) 
AorB 

tpHL 3.8 8.6 12 3.8 

tpLH SBAorSABt 2.6 7.1 10.2 2.6 

(with A or Blow) 
A or B 

tpHL 5.4 9.7 12.6 5.4 

tpZH 3.9 9.8 14.9 3.9 
DIR AorB 

tpZL 3.9 10.8 15.1 3.9 

tpHZ 4.5 8.2 10.6 4.5 
DIR A or B 

tpLZ 3.9 7.3 9.6 3.9 

t These parameters are measured with the Internal output state of the storage register opposite to that of the bus Input. 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER 

Cpd Power dissipation capacttance per transceivers 
I Outputs enabled 

I Outputs disabled 

TEXAS ~ 
INsrRUMENTS 

TEST CONDITIONS 

CL = 50 pF, f = 1 MHz 
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MAX UNIT 

MHz 

10.7 
ns 

12.7 

14.6 
ns 

15.6 

12.2 
ns 

11.4 

13.7 
ns 

15.2 

12.9 
ns 

13.4 

11.5 
ns 

14.1 

16.9 
ns 

17.2 

11.5 
ns 

11.3 

TYP UNIT 

61 

15 
pF 
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WITH 3-STATE OUTPUTS 
SCAS115-03458. MARCH 1990- REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

5000 S1 
From Output --4 ....... - .... -4'V\r---J 

Under Test 

o 2 x VCC 

o Open 

CL=50pF T 
(see Note A) 

sooo 

LOAD CIRCUIT 

14-- tw ------.I 

Input 

I I 3V 

3 Eov 
VOLTAGE WAVEFORMS 

3V 
Input 

-.J(1.5V 
\1.;-V---

(see Note B) 
OV I 

I I ~ 
tpLH ~ I I tpHL 

In-Phase I I I ~VOH 
Output 

I 50% VCC 50% VCC 
I I VOL 
I ~tPLH tpHL ---i+----I 

Out-of-Phase 
\50%VCC 

FVOH 
Output 

5O%VCC 

-- VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

Timing Input 
(see Note B) 

Data Input 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at2xVCC 
(see Note C) 

Output 
Waveform 2 

S1 at GND 
(see Note C) 

TEST S1 

tPLH/tpHL Open 

tpLZ/tpZL 2xVCC 

tpHZ/tPZH GND 

VOLTAGE WAVEFORMS 

i 1.5V ____ 

I 
I 
I 

tpZH~ 
I tpHZ~ 
j4-
I 

VOLTAGE WAVEFORMS 

3V 

OV 

"'VCC 

VOL 

VOH 

-OV 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz. Zo = 50 O. tr = 3 ns. tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 2. Load Circuit and Voltage Waveforms 

TEXAS ~ 
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74AC11652 
OCTAL BUS TRANSCEIVER AND REGISTERS 

WITH 3-STATE OUTPUTS 

• 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-lAm Process 

• SOO-mA Typical Latch-Up Immunity 
at 12SoC 

description 

The 74AC11652 consists of bus transceiver 
circuits, D-type flip-flops, and control circuitry 
arranged for multiplexed transmission of data 
directly from the data bus or from the internal 

OEAB 
A1 
A2 
A3 
A4 

GND 
GND 
GND 
GND 

A5 
A6 
A7 
A8 

OEBA 

DECEMBER 1989 - REVISED APRIL 1993 

ow PACKAGE 
(TOP VIEW) 

CLKAB 
SAB 
B1 
B2 
B3 
B4 
vee 
vee 
B5 
B6 
B7 
B8 
CLKBA 
SBA 

storage registers. Output-enable (OEAB and OEBA) inputs are provided to control the transceiver functions. 
The select-control (SAB and SBA) inputs are provided to select whether real-time or stored data is transferred. 
A low input level selects real-time data, and a high input level selects stored data. Figure 1 illustrates the four 
fundamental bus-management functions that can be performed with the 74AC11652. 

Data on the A or B bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the 
appropriate clock (CLKAB or CLKBA) inputs regardless of the select- or enable-control pins. When SAB and 
SBA are in the real-time transfer mode, it is also possible to store data without using the internal D-type flip-flops 
by simultaneously enabling OEAB and OEBA. In this configuration, each output reinforces its input. Thus, when 
all the other data sources to the two sets of bus lines are at high impedance, each set will remain at its last state. 

The 74AC11652 is characterized for operation from -40·C to 85·C. 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA Information I_ current I. of publication date. 
Products confonn to specifications per the lenns of Texas Instrument, 
standard warranty. Production processing doe. not nec •••• rily Include 
testing of all parameters. TEXAS .Jf 

INSTRUMENTS 
POST OFFICE BOX 655303 • DAUAS. TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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1 
OEAB 

L 

1 
OEAB 

X 
L 
L 

2-542 

'----..;---I '----..;---I 
14 28 16 27 15 1 14 28 16 27 

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

REAL-TIME TRANSFER REAL-TIME TRANSFER 

14 
OEBA 

H 
X 

H 

BUSBTOBUSA BUSATO BUS B 

'----..;---I '----..;---I 
28 16 27 15 1 14 28 16 27 

CLKAB CLKBA SAB SBA OEAB OEBA CLKAB CLKBA SAB 
f X 
X t 
t t 

STORAGE FROM 

A, B, OR AAND B 

X X H L 
X X 
X X 

L L H 

TRANSFER STORED DATA 

TOAAND/ORB 

Figure 1. Bus-Management Functions 

TEXAS ~ 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAUAS. TEXAS 75265 

15 
SBA 

X 

15 
SBA 

H 



INPUTS 

OEAB OEBA CLKAB CLKBA SAB 

L H L L X 

L H t t X 

X H t L X 

H H t t X* 

L X L t X 

L L t t X 

L L X X X 

L L X L X 

H H X X L 

H H L X H 

H L L L H 

74AC11652 
OCTAL BUS TRANSCEIVER AND REGISTER 

WITH 3·STATE OUTPUTS 
03107, DECEMBER 1989-REVISEDAPRIL 1993 

FUNCTION TABLE 

DATAI/Ot 

SBA A1 THRUA8 B1 THRU B8 
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 

X Input Output Real-time A data to B bus 

X Input Output Stored A data to B 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 a variety of level comblnallons at the OEAB or OEBA Inputs. Data inPut functions are 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 

* Select control = L; clocks can occur simultaneously. 
Select control = H; clocks must be staggered in order to load both registers. 

logic symbol§ 

OEBA 

OEAB 

CLKBA 

SBA 

CLKAB 

SAB 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

14 

" 1 

16 

15 

28 

'Z1 

2 

Lr 
3 

4 

5 

10 

11 

12 

13 

EN1 [BA] 

EN2 [AB] 

C4 

G5 

C6 

G7 

~ r 
:.1<3 5 4D 

11 \71 5 1 

60 7 :.11> 

1 7 2\7 

§ This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
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26 

25 

24 

23 

20 

19 

18 

17 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 
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logic diagram (positive logic) 

OEAB 

CLKBA~~--------~-------------------------i 

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

CLKAB 

SAB~~-------r~~ 

r- ------------+-.+--j.-+-------------
I 
I 
I 
I 
I 
I 

10f8 
Channels 

A1~2---..-;I~~~ 
I 
I 
I 
I 
I 
I 
I 
L 

._----f 10 

~j-j------r> C1 

1DI-~----, 

C1 <t---+---iHrl 

, 

..J 

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

26 
B1 

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 rnA 
Output clamp current, 10K (VA < 0 or Va> Vecl ........................................... ±50 rnA 
Continuous output current, 10 (Va = 0 to Vecl ............................................. ±50 rnA 
Continuous current through Vee or GND ................................................. ±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 conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

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

2-544 
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recommended operating conditions 

MIN NOM MAX UNIT 

Vee Supply voltage 3 5 5.5 V 

Vee = 3 V 2.1 

VIH High-level input vo~age Vee =4.5V 3.15 V 

Vee =5.5V 3.85 

Vee =3V 0.9 

VIL low-level input voltage Vee =4.SV 1.35 V 

Vee = 5.5V 1.65 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee = 3 V -4 

IOH High-level output current Vee = 4.5 V -24 mA 

Vee=5.5V -24 

Vee = 3 V 12 

IOl low-level output current Vee=4.5V 24 mA 

Vee=5.5V 24 

Control pins 0 5 
t.tlt.v Input transition rise or fall rate ns/V 

Data 0 10 

TA Operating free-air temperature -40 85 ·e 

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

PARAMETER TEST CONDITIONS VCC 
TA=25·C 

MIN TYP 

3V 2.9 

10H =-50,.A 4.5V 4.4 

5.5V 5.4 

VOH IOH=-4mA 3V 2.58 

4.5V 3.94 
10H =-24mA 5.5V 4.94 

10H =-75 mAt 5.5V 

3V 

" 10l = 50,.A 4.5V 

5.5V 

VOL IOl=12mA 3V 

4.5V 
IOl=24mA 

5.5V 

IOl=75 mAt 5.5V 

II I Control inputs VI = Vee or GND 5.5V 

10Z* I A or B ports Vo = Vee or GND 5.5V 

ICC VI = Vee or GND, 10=0 5.5V 

ei I Control inputs VI = Vee or GND 5V 4.5 

ejo I Aor B ports Vo = Vee or GND 5V 12 

t Not more than one output should be tested at a tIme, and the durallon of the test should not exceed 10 ms. * For 1/0 ports, the parameter 10Z includes the input leakage current. 

TEXAS ~ 
INSTRUMENTS 
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MIN MAX UNIT 
MAX 

2.9 

4.4 

5.4 

2.48 V 

3.8 

4.8 

3.85 

0.1 0.1 

0.1 0.1 

0.1 0.1 

0.36 0.44 V 

0.36 0.44 

0.36 0.44 

1.65 

±0.1 ±1 ,.A 

±0.5 ±5 ,.A 

8 BO ,.A 

pF 

pF 
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timing requirements over recommended operating free-air temperature range, Vee = 3.3 V ± 0.3 V 
(unless otherwise noted) (see Figure 2) 

TA=25°C 

MIN MAX 
MIN MAX UNIT 

fclock Clock frequency 0 65 0 65 MHz 

tw Pulse duration, CLK high or low 7.7 7.7 ns 

tsu Setup time, A or B before CLKABf or CLKBAt 6 6 ns 

th Hold time, A or B after CLKAB t or CLKBA t 1 1 ns 

timing requirements over recommended operating free-air temperature range, Vee = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 2) 

TA=25°C 
MIN 

MIN MAX 

fclock Clock frequency 0 105 0 

tw Pulse duration, CLK high or low 4.8 4.8 

tsu Setup time, A or B before CLKABt or CLKBA t 4.5 4.5 

th Hold time, A or B after CLKAB t or CLKBA t 1 1 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 2) 

PARAMETER 
FROM TO TA=2SoC 

MIN 
(INPUl) (OUTPUl) MIN TYP MAX 

fmax 65 65 

tpLH 2.9 8.5 11.1 2,9 
AorB BorA 

tPHL 3,9 10.3 12,9 3,9 

tpLH 4.3 11,2 14.3 4.3 
CLKBA or CLKAB AorB 

tpHL 5.3 13,1 16.2 5.3 

tpLH SBAor SABt 3.4 9.4 12 3.4 

(A or B high) 
AorB 

tpHL 4.7 11,5 14.3 4.7 

tpLH SBAor SABt 3.9 10.5 13,3 3.9 

(A or Blow) 
Aor B 

tpHL 4.8 12.1 16.3 4,8 

tpZH 4.3 11.1 14.5 4.3 
OEBA A 

tpZL 5.2 14.4 19.8 5.2 

tpHZ 3,7 6.4 8.1 3.7 
OEBA A 

tPLZ 3.5 6 7.8 3.5 

tpZH 4.7 11.6 15 4,7 
OEAB B 

tpZL 5.6 14,8 19.9 5.6 

tpHZ 4 6.6 8.2 4 
OEAB B 

tpLZ 3.5 6,1 7,7 3.5 

t These parameters are measured With the Internal output state of the storage register opposite to that of the bus Input. 

2-546 

TEXAS ~ 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAUAS, TEXAS 75265 

MAX UNIT 

105 MHz 

ns 
ns 

ns 

MAX UNIT 

MHz 

12,9 
ns 

14,2 

16,2 
ns 

17,8 

13,7 
ns 

15.6 

14,9 
ns 

17,7 

16.5 
ns 

22 

8.5 
ns 

8,2 

16.9 
ns 

21,9 

8,6 
ns 

8 
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switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 2) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

fmax 

tpLH 
Aor B BorA 

tpHL 

tpLH 
GLKBA or GLKAB AorB 

tpHL 

tpLH SBA or SABt 
(A or B high) 

AorB 
tpHL 

tpLH SBAorSABt 
(A or Blow) 

AorB 
tpHL 

tpZH 
OEBA A 

tpZL 

tpHZ 
OEBA A 

tpLZ 

tpZH 
OEAB B 

tpZL 

tpHZ 
OEAB B 

tpLZ 

operating characteristics, Vee = 5 V, TA = 25°C 

Gpd 

PARAMETER 

I Outputs enabled 
Power dissipation capacitance per transceiver I Outputs disabled 

TEXAS ~ 
INSTRUMENTS 
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TA = 25°C 
MIN 

MIN TYP MAX 

105 105 

2.4 5.2 7.6 2.4 

3.1 6 8.7 3.1 

3.6 6.7 9.5 3.6 

4.4 7.8 10.8 4.4 

2.9 5.6 8.1 2.9 

3.8 6.9 9.6 3.8 

3.3 6.2 8.8 3.3 

4 7.1 9.9 4 

3.3 6.6 9.6 3.3 

4.2 7.4 10.9 4.2 

3.6 5.5 7.2 3.6 

3.3 5 6.7 3.3 

4.1 7.2 10.1 4.1 

4.6 7.9 11.1 4.6 

3.9 5.6 7.3 3.9 

3.4 5.2 6.8 3.4 

TEST CONDITIONS 

CL= 50 pF, f = 1 MHz 

MAX UNIT 

MHz 

8.6 
ns 

9.6 

10.7 
ns 

12 

9.1 
ns 

10.7 

9.9 
ns 

10.9 

10.9 
ns 

12.2 

7.6 
ns 

7.1 

11.3 
ns 

12.3 

7.6 
ns 

7.2 

TYP UNIT 

60 

14 
pF 
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PARAMETER MEASUREMENT INFORMATION 

51 SOOO 
From Output - __ >--~'---'VI.tv--_-/ 

Under Test 

CL=SOpF I 
(see Note A) 

5000 

LOAD CIRCUIT 

o 2xVCC TEST 

o Open tpL,H/tPHL 

rD 

tpLZ/tPZL 
tpHz/tPZH 

S1 

Open 
2xVCC 

GND 

14--- tw ---.I 
T:!n~~:~ { SO% "-= ::C 

loll ~ th 

Input 3 EVe< 50% 50% 

OV 

t su '" ~ I 
Datalnput J50% \~--- ::C 

Input 
(see Note B) 

In-Phase 
Output 

Out-of-Phaae 
'Output 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

Sl at2xVCC 
(see Note C) 

Output 
Wavetorm2 

Sl atGND 
(see Note C) 

VOLTAGE WAVEFORMS 

\50% (SO~ ____ 

VCC 

OV , 
tPZL ~ loll- I 

~ , 'tPLZ--.I , , 
-VCC I ~VCC! ~_VQ.c_ I 

I I 
~ 

VOL 

I I tpHZ~ 
tpZH -+j r4- , 

/5O%VCC 
~-VCC- VOH 

... OV 

VOLTAGE WAVEFORMS 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 

2-548 

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. 

Figure 2_ Load Circuit and Voltage Waveforms 
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54ACT11652, 74ACT11652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 

• 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 

• Center-Pin Vee and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPiC .... (Enhanced-Performance Implanted 
CMOS) 1-flm Process 

• SOO-mA Typical Latch-Up Immunity 
at 12SoC 

• Package Options Include Plastic 
Smail-Outline Packages, Ceramic Chip 
Carriers, and Standard Ceramic DIPs 

description 

These devices consist of bus transceiver circuits. 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the internal storage registers. 
Enable 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 

B1 

A1 

SCAS087-

54ACT11652 ••. JT PACKAGE 
74ACT11652 ••• ow PACKAGE 

(TOP VIEW) 

GAB 1 CAB 
SA6 
B1 

A3 4 62 
A4 5 63 

GND 6 B4 
GND 7 Vec 
GND 8 Vee 
GND 9 85 

AS 10 B6 
A6 11 B7 
A7 12 B8 
A8 13 CBA 

GBA 14 SBA 

54ACT11652 .•• FK PACKAGE 

(TOP VIEW) 

4321282726 
5 25 B7 
6 

7 

8 

9 

10 

24 B8 
23 CBA 
22 SBA 
21 GBA 
20 A8 

11 19 A7 
12 1314 15 16 1718 

be performed with the octal bus transceivers and :l: ~ ~ ~ ~ ~ ~ 
registers. (!l (!l (!l (!l 

APRIL 1993 

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 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. 

EPle is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this docum.nt contain. PRODUCTION 
DATA Information current II of publication date. Product, conform 10 
'peciflcation. per the terml 01 Tex •• Instrument •• tandlrd wamnty. 
Production proceuing does no!: nee .... rily Include telling 01 •• 
parameters. 
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III 

~ 
III 

<C 
Ul 
:::J 
III 

GAB GBA CAB CBA SAB SBA GAB GBA CAB CBA SAB SBA 

L 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 

GAB GBA CAB CBA SAB SBA GAB GBA CAB CBA SAB SBA 
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X 

L 

L 

H 

X 

H 

X 

X X 

X 

X 

STORAGE FROM A AND/OR B 

X 

X 

X 

L L HorL HorL X 

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 or L H or L X 
L H t t X 

X H t H or L X 
H H t t X* 

L X H orL t X 
L L t t X 
L L X X X 

L L X H or L X 
H H X X L 

H H H or L X H 

H L H or L H or L H 

SBA 

X 

X 

X 

X 

X 

X* 
L 

H 

X 
X 

H 

54ACT11652, 74ACT11652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCAS087 - 031 06, APRIL 1993 

FUNCTION TABLE 

DATAI/Ot 

A1 THRUA8 B1 THRU B8 
OPERATION OR FUNCTION 

Isolation 
Input Input 

Store A and B Data 

Input Unspecified t Store A, Hold B 

Input Output Store A in both registers 

Unspecified t Input Hold A, Store B 

Output Input Store B in both registers 

Real-lime B Data to A Bus 
Output Input Stored B Data to A Bus 

Real-lime A Data to B Bus 
Input Output 

Stored A Data to B Bus 

Stored A Data to B Bus and 
Output Output 

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 to load both registers. 

logic symbol§ logic diagram (positive logic) 

14 
" EN1 [BA] 

1 
16 

EN2 [AB] 
C4 

15 
G5 

28 
C6 CAB 

GBA 
GBA 

CBA 

SBA 

CAB 
SAB 

27 .If7 SAB Ill..---I+-..t ~'"=;;::----, 
r 26 

A1 
2 .,1 <l 5 40 

~ G= 
1 

5 1 
60 7 :.11> 

2" 1 7 25 3 

L ~ 
24 4 

L ~ 

B1 

A2 B2 

A3 B3 

23 5 

L ~ 
20 10 

A4 B4 

AS B5 
L ~ ~--------~v~--------~ 

19 11 

L ~ 18 12 

L ~ 17 13 

L ~ 

A6 B6 

A7 B7 

A8 B8 

§This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 
Pin numbers shown are for the DW, JT, NT packages. 
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54ACT11652, 74ACT11652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCAS087 - 031 06, APRIL 1993 

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 + 0.6 V 
Input clamp current. 11K (VI < 0 or VI> Vee) ................................................. ::I: 20 mA 
Output clamp current. 10K (Vo < 0 or Vo > Vee) ............................................ ::1: 60 mA 
Continuous output current. 10 (VO = 0 to Vee) .............................................. ::1: 50 mA 
Continuous current through Vee or GND .................................................. ::1: 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 condHions' 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 

ViIH High-level input voltage 

VIL Low-level input voHage 

VI Input voltage 

Va Output voltage 

IOH High-level output current 

IOL Low-level output current 

AtlM Input transition rise or fall rate 

TA Operating free-air temperature 

PRODUCT PREVIEW Information concerns product. In the formative or 
design phase 01 development Characteristic dati and other .pecifica.tiont 
Ire design go .... Texas inetrum-entl re"lV" the right to chlnge or 
discontinue lhese products without notice. 
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54ACT11652 

MIN MAX 

4.5 5.5 

2 A 
""..:;,'"'.~ 

~~~~'T 
'<?'(. Vee 

-24 

24 

0 10 

-55 125 

74ACT11652 
UNIT 

MIN MAX 

4.5 5.5 V 

2 V 

0.8 V 

0 Vee V 

0 Vee V 

-24 rnA 

24 rnA 

0 10 ns!V 

-40 85 ·e 



54ACT11652, 74ACT11652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCAS087 - D3106, APRIL 1993 

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

TA = 25°C 54ACT11652 74ACT11652 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
10H =- 50 /lA 

5.5V 5.4 5.4 5.4 

4.5V 3.94 3.7 3.8 
VOH 10H =-24mA 

5.5V 4.94 4.7 4.8 

IOH=-50mAt 5.5V 3.85 

10H =-75 mAt 5.5V A 3.85 

4.5V 0.1 

~1 
0.1 

10l = 50 /lA 
5.5V 0.1 0.1 0.1 

4.5V 0.36 "« 0.5 0.44 
Val IOl=24mA 

S.5V 0.36 0.5 0.44 

10l= 50 mAt 5.SV 1.65 

10l= 75 mAt S.5V 1.65 

10l I A or B ports t Va = Vee or GND 5.SV ± 0.5 ±10 ±S 

II I GABor GBA VI = Vee or GND S.SV ± 0.1 ±1 ± 1 

lee VI = Vee or GND, 10=0 5.SV 8 160 80 

6.lee§ 
One input at 3.4 V, 

S.SV 0.9 1 1 
Other inputs at GND or Vee 

ei I GABorGBA VI = Vee or GND SV 4.5 

eo IAorBports Va = 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 10l 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. 

UNIT 

V 

V 

/lA 
/lA 
/lA 

mA 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 

PARAMETER 

fciock Clock frequency 

tw Pulse duration, CAB or CBA high or low 

tsu Setup time, A before ClKt or B before CBA t 

th Hold time, A after CABt or B after eBAt 

PRODUCT PREVIEW Information concerns products In the 'ormatlve or 
design ph.s. of development Charact,ristic dalland other specificatioN 
ar. design goall. Tex •• Instruments reseN" the right to change or 
dlscontinuethete products without noUce. 

TA=2S0C 

MIN MAX 

0 105 

4.8 

4 

2.5 
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54ACT11652 74ACT11652 

MIN MAX MIN MAX 
UNIT 

o ~O" 0 105 MHz 

",Q':C~ 4.8 ns 

Q '<';" «;" 4 ns 
'<: 2.5 ns 
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54ACT11652, 74ACT11652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCAS087 - 03106, APRIL 1993 

switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 

FROM TO TA = 25°C 54ACT11652 74ACT11652 
PARAMETER 

(INPUT) (OUTPUT) MIN lYP MAX MIN MAX MIN MAX 

1m ax 105 105 105 

tpLH 3.8 7 9.9 3.8 11.9 3.8 11.1 
AorB BorA 

tpHL 3.4 6.7 10.7 3.4 12.2 3.4 11.6 

tpLH 5.4 8.4 
CBAorCAB AorB 

11.8 5.4 14.1 5.4 13.1 

tPHL 6.1 9.4 13.1 6.1 15.3 6.1 14.4 

tPLH SBAorSABt 2.8 6.2 10.1 2.8 , ... v~ 2.8 11 

with A or B high 
AorB 

s..~':~i tpHL 5.5 8.7 12.1 5.5 13.3 

tpLH SBAor SABt 4.9 7.8 11 ~~v 4.9 12.2 

with A or Blow 
AorB 

tpHL 3.9 7.5 11.6 3.9 13.3 3.9 12.6 

tpZH 3.3 7.2 11.4 3.3 13.5 3.3 12.6 
GBA A 

tpZL 4.1 7.8 12.6 14.7 4.1 13.8 

tpHZ 5.2 7.2 9.3 10.4 5.2 9.9 
GBA A 

tpLZ 4.8 6.7 8.6 4.8 9.7 4.8 9.3 

tPZH 5.1 9.1 13.4 5.1 16.7 5.1 15.2 
GAB B 

tpZL 5.8 9.7 14.2 5.8 17.6 5.8 16,1 

tpHZ 3.4 6.8 9.7 3.4 10.8 3.4 10.3 
GAB B 

tpLZ 3.1 6 808 3.1 9,7 3.1 9.3 

t These parameters are measured with the internal output state 01 the storage register opposite to that 01 the bus input. 

operating characteristics, Vee = 5 V, TA = 25°e 
PARAMETER 

Cpd Power dissipation capacitance per transceiver 

PRODUCT PREVJEW Information concern. products In the formative or 
dnign ph ••• of development Characterlatio data and other speclfic.tloM 
Ir. delign goall. Tex •• Instrument. retervet the right to change or 
discontinue thes. products without notk: .. 

l Outputs enabled 

I Outputs disabled 

TEXAS ~ 
INSTRUMENTS 
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CL = 50 pF, 1 = 1 MHz 

2-554 POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

lYP 

59 

14 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

pF 



54ACT11652,74ACT11652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
SCAS087 - 03106, APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output --4~-'---'VVV--_./ 

Under Test 

CL=50pF T 
(see Note A) 

5000 

LOAD CIRCUIT 

I+-- tw ----.I 
I I 3V 

3 E Input 

Input 
(see Note B) 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

ov 

02 x VCC 

o Open 

r' 
Timing Input 
(see Note B) 

Data Input 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at 2 x VCC 
(see Note C) 

Output 
Waveform 2 

S1 at GND 
(see Note C) 

TEST S1 

tPlHi'tPHL Open 

tPLZftPZL 2xVCC 

tpHzltPZH GND 

VOLTAGE WAVEFORMS 

\1.5 V 
I\"" --LJ 

tpZL~ 

I 

I 
I 
I 

tpZH -., 

VOLTAGE WAVEFORMS 

3V 

OV 

=VCC 

VOL 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR '" 1 0 MHz, Zo = 50 Q, Ir = 3 ns, If = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output conlrol. 

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

Figure 2. Load Circuit and Voltage Waveforms 
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74ACT11657 
OCTAL TRANSCEIVER WITH PARITY GENERATOR/CHECKER 

AND 3-STATE OUTPUTS 

• Inputs Are TTL-Voltage Compatible 

AUGUST 1 

ow PACKAGE 
(TOP VIEW) 

1993 

• Flow-Through Architecture Optimizes 
PCB Layout 

PARITY 1 DE 
• Center-Pin Vee and GND Pin 

Configurations Minimize High-Speed 
Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-l1m Process 

• SOO-mA Typical Latch-Up Immunity 
at 12SoC 

• Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mll DIPs 

description 

The 74ACT11657 contains eight noninverting 
buffers with 3-state outputs and an 8-bit parity 
generator/checker and is intended for bus-
oriented applications. 

GND 
GND 
GND 8 

A8 
ERR 

27 
26 
25 
24 
23 
22 
21 

B1 
B2 
B3 
B4 
Vee 
Vee 
Vee 
B5 
B6 
B7 
B8 
ODD/EVEN 
TiFf 

The transmit/receive (T/R) input determines the direction of data flow through the bidirectional transceivers. 
When T/R is high. data flows from the A port to the B port (transmit mode); when TiFi is low. data flows from 
the B port to the A port (receive mode). When the output-enable (DE) input is high. both the A and B ports are 
in the high-impedance state. 

Odd or even parity is selected by a logic high or low level. respectively. on the ODD/EVEN input. PARITY carries 
the parity bit value; it is an output from the parity generator/checker in the transmit mode and an inputto the parity 
generator/checker in the receive mode. 

In the transmit mode. after the A bus is polled to determine the number of high bits. PARITY is set to the logic 
level that maintains the parity sense selected by the level at the ODD/EVEN input. For example. if ODD/EVEN 
is low (even parity selected) and there are five high bits on the A bus. then PARITY is set to the logic high level 
so that an even number of the nine total bits (eight A-bus bits plus parity bit) are high. 

In the receive mode. after the B bus is polled to determine the number of high bits. the ERR output logic level 
indicates whether or not the data to be received exhibits the correct parity sense. For example. if ODD/EVEN 
is high (odd parity selected). PARITY is high. and there are three high bits on the B bus. then ERR is low. 
indicating a parity error. 

The 74ACT11657 is characterized for operation from -40°C to 85°C. 

EPIC is a trademark of Texas Instruments Incorporated. 

~~~~t~:o:l: .';!:nc~~~-:"I~~~:~!~~: fu::~~~:~m~'~~ 
.tandard warranty. Production procening do .. POI nec .... rlly Includ. 
teatlng of all parameters. TEXAS ." 

INSIR.UMENfS 
POST OFFfCE BOX 6553Q3 • OAU!.AS~ TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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74ACT11657 
OCTAL TRANSCEIVER WITH PARITY GENERATOR/CHECKER 
AND 3·STATE OUTPUTS 
AUGUST 1992-REVISEDAPRIL 1993 

NUM8ER OF A OR 8 
INPUTS THAT ARE HIGH 

0,2,4,6,8 

1,3,5,7 

Don't care 

logic symbolt 

OE 

T/R 

ODD/EVEN 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

OE 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

28 

15 

55 

2 

3 

4 

5 

10 

11 

12 

13 

FUNCTION TA8LE 

INPUTS INPUT/OUTPUT 
T/R ODD/EVEN PARITY 

H H H 

H L L 

L H H 

L H L 

L L H 

L L L 

H H L 

H L H 

L H H 

L H L 

L L H 

L L L 

X X Z 

I"- G3 

"-

L 
3EN1/3G5 {RECI 
3 EN2{XMln 

N4 , r 
27 

91 1 

U L 1 29 
26 

25 

24 

20 

19 

18 

17 

2k 1 
4,29 ... 

5 ~ 14 
4,19 

t This symbol is in accordance with ANSI/IEEE Sid 91-1984 and lEe Publication 617-12. 
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81 

82 

83 

84 

85 

86 

87 

88 

ERR 

Z 

Z 

H 

L 

L 

H 

Z 

Z 

L 

H 

H 

L 

Z 

PARITY 

OUTPUTS 

OUTPUT MODE 

Transmit 

Transmit 

Receive 

Receive 

Receive 

Receive 

Transmit 

Transmit 

Receive 

Receive 

Receive 

Receive 

Z 



74ACT11657 
OCTAL TRANSCEIVER WITH PARITY GENERATOR/CHECKER 

AND 3-STATE OUTPUTS 

logic diagram (positive logic) 

TtR_1_5 ________ ----<:r-. 

OE 28 
A1 --2'-+---------._--1,--_+-< t--"-"'f-+-2_7 B1 

3 26 
A2 ~_-------........ -_+_-t---<t--..--+-I.._ B2 

A4~5~~--------._--I-_+~I~~~24 B4 

AS 10 20 B5 

A6 -.-'1.:....1 f+t-t-t-<~-----__ --t--+-< t--..--+-I ..... 1_9 B6 

A7 12 

A8 13 

18 B7 

17 
t--..--+-I>-- B8 

AUGUST 1992 - REVISED APRIL 1993 

ODD/EVEN ....!1~6 ~---+--------------I__-_+-=L~4>--_D.....,.t_-PARITY 

TEXAS ~ 
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74ACT11657 
OCTAL TRANSCEIVER WITH PARITY GENERATOR/CHECKER 
AND 3·STATE OUTPUTS 
AUGUST 1992- REVISED APRIL 1993 

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 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> Vee) ... i. • .. . . .. . .. . . .. . .. . ... . .• . . ... . . . . . . . . .. . .. ±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 ................................................. ±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 conditions beyond those indicated under "recommended operating conditions' Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

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

recommended operating conditions (see Note 2) 

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 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

10H High-level output current -24 rnA 

10L Low-level output current 24 rnA 

11t/l1v Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·C 

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

1ExAs ~ 
INSIRUMENTS 
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74ACT11657 
OCTAL TRANSCEIVER WITH PARITY GENERATOR/CHECKER 

AND 3-STATE OUTPUTS 
AUGUST 1992 - REVISED APRIL 1993 

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

PARAMETER TEST CONDITIONS VCC 
TA=25°C 

MIN TYP 

4.5V 4.4 
IOH = -50 !!A 

5.5V 5.4 

VOH 4.5V 3.94 
IOH =-24 mA 

5.5V 4.94 

IOH=-75mAt 5.5V 

4.5V 
10L = 50 !!A 

5.5V 

VOL 4.5V 
10L= 24mA 

5.5V 

IOL=75mAt 5.5V 

II A or B paris VI = Vee or GND 5.5V 

10Z* eontrollnputs Vo = Vee or GND 5.5V 

lee VI = Vee or GND, 10=0 5.5V 

&Iee§ One input at 3.4 V, Other inputs at Vee or GND S.SV 

ei eontrol inputs VI = Vee or GND SV 4.S 

eo PARITY/ERR Vo = Vee or GND SV 10 

eio Aor B paris Vo = Vee or GND SV 12 

t Not more than one output should be tested at a lime, and the duration of the test should not exceed 10 ms. 
* For I/O ports, the parameter 10Z includes the input leakage current. 

MIN 
MAX 

4.4 

5.4 

3.8 

4.8 

3.85 

0.1 

0.1 

0.36 

0.36 

",0.1 

",0.5 

8 

0.9 

§ This is the increase in supply current for each input that is at one of the specified TTL vo~age 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 Figure 1) 

PARAMETER 
FROM TO TA = 25°e 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

tpLH 2.9 6.7 8.4 2.9 
AorB BorA 

tpHL 2.2 7 8.4 2.2 

tpLH 3.4 10.4 12.7 3.4 
A PARITY 

tpHL 3.9 10.9 13.2 3.9 

tpLH 2.5 7.9 9.4 2.5 
ODD/EVEN PARITY, ERR 

tpHL 3 8.S 10 3 

tpLH 4.6 18.1 20.6 4.6 
B ERR 

tpHL 4.9 18.S 21.8 4.9 

tpLH 4 10.9 12.8 4 
PARITY ERR 

tpHL 3.9 11 12.9 3.9 

tpZH 2.6 9.1 10.8 2.6 
DE A, B, PARITY, or ERR 

tpZL 3.1 10.6 12.3 3.1 

tpHZ 
OE A. B, PARITY, or ERR 

4.S 9.1 10.8 4.S 

tpLZ 4.S 8.7 10.S 4.5 

TEXAS ." 
INSIRUMENTS 
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MAX UNIT 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

",I !!A 
",5 ~ 

80 ~ 

1 mA 

pF 

pF 

pF 

MAX UNIT 

9.4 
ns 

9.4 

14.4 
ns 

IS 

10.7 
ns 

11.3 

23.6 
ns 

24.6 

14.6 
ns 

14.7 

12.1 
ns 

13.8 

12.1 
ns 

11.6 
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74ACT11657 
OCTAL TRANSCEIVER WITH PARITY GENERATOR/CHECKER 
AND 3·STATE OUTPUTS 
AUGUST 1992 - REVISED APRIL 1993 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per transceiver 
I Outputs enabled 

CL = 50 pF, f = 1 MHz I Outputs disabled 

PARAMETER MEASUREMENT INFORMATION 

o 2xVCC TEST S1 

CL=50pF 
(see Note A) I 5000 

S1 o Open 

1""" 

tpLWtPHL Open 

tptz!tPZL 2xVCC 

tpHzI!PZH GND 

5000 
From Output --4I---..---'VVv---./ 

Under Test 

-=-

LOAD CIRCUIT 

TYP UNIT 

95 
pF 

21 

3V 

'---....... 1.., 1.~V ____ ov 

VOLTAGE WAVEFORMS 

Output __ -j.-., 

Waveform 1 
S1 at2xVCC 

(see NoteC) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

I 
I 
I 

tpZH~ 

VOLTAGE WAVEFORMS 

VOH 

-OV 

NOTE;:S: A. CL includes probe and jig capacnance, 
B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS .." 
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• Suitable for Use In Applications Such as: 
- Differential Line Drivers 
- Complementary Input Circuits for 

Decoders and Code Converters 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vee and GND Pin Configurations 
Minimize High-Speed Switching NOise 

• EPIC'M (Enhanced-Performance Implanted 
CMOS) 1-/-lm Process 

• 500-mA Typical Latch-Up Immunity at 125°C 

description 

The 74AC11800 is a triple 4-input AND/NAND 
gate. Elimination of decode spikes in symmetrical 
decoder and code-converter applications makes 
the device useful for applications such as a 
decoder or differential line driver. 

The 74AC11800 is characterized for operation 
from -40°C to 85°C. 

FUNCTION TABLE 

74AC11800 
TRIPLE 4-INPUT AN D/NAND GATES 

AUGUST 1992 - REVISED APRIL 1993 

ow PACKAGE 
(TOP VIEW) 

1A 16 
1Y 1C 
1Z 10 
2Y 2A 

GNO 26 
GNO Vee 
GNO Vee 
GNO 2C 

2Z 20 
3Y 3A 
3Z 36 
3D 3C 

INPUTS OUTPUTS 

logic symbol t 

1A 

1B 

1C 

10 

2A 

2B 

2C 

20 

3A 

3B 

3C 

3D 

1 

24 

23 

22 

21 

20 

17 

16 

15 

14 

13 

12 

& 

A B 

L X 

X L 

X X 

X X 

H H 

2 

3 

4 

9 

10 

11 

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

EPIC is a trademark of Texas Instruments Incorporated. 

C 0 Y Z 

X X L H 

X X L H 

L X L H 

X L L H 

H H H L 

logic diagram, each section (positive logic) 

1Y 

i ----10----: 1Z 

2Y 

2Z 

3Y 

3Z 

PRODUcnON DATA Informatton II current I. of pubnc.tlon date. 
Products conform to .pecfficatlons per the term. of Texa. Instrument. 
standard warranty. Production proc ... lng doet not nece.sarily Include 
testing of all parametef'l. . TEXAS ~ 
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74AC11800 
TRIPLE 4-INPUT AN D/NAND GATES 

AUGUST 1992 - REVISED APRIL 1993 

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, 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 ............................................... ; .. ±150 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 clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

vee Supply voltage 

VIH High-level input voltage 

VIL LOW-level input voltage 

VI Input voltage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

llt/llv Input transition rise or fall rate 

TA Operating free-air temperature 

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

TEXAS ~ 
INsrRUMENTS 

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 
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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 nS/V 

85 ·e 



74AC11800 
TRIPLE 4·INPUT AND/NAND GATES 

AUGUST 1992-REVISEDAPRIL 1993 

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

PARAMETER TEST CONDITIONS Vce 
TA =2SoC 

MIN 
MIN TYP MAX 

3V 2.9 2.9 

10H = -SO,..A 4.5V 4.4 4.4 

5.5V 5.4 5.4 

VOH IOH=-4mA 3V 2.58 2.48 

4.5V 3.94 3.8 
IOL=-24mA 5.5V 4.94 4.8 

10H =-75 mAt 5.5V 3.85 

3V 0.1 

10L = 50,..A 4.5V 0.1 

5.5V 0.1 

VOL 10L= 12mA 3V 0.36 

4.5V 0.36 
IOL=24mA 

5.5V 0.36 

10L= 75 mAt 5.5V 

II VI = VCC or GND 5.5V ±0.1 

ICC VI = VCC or GND, 10=0 5.5V 4 

Ci VI = VCC 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 over recommended operating free-air temperature range, 
Vee = 3.3 V:l: 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=25°C 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

tpLH 2.S 5.8 9.8 2.5 
A. B, C, or D VorZ 

tPHL 2.7 6.2 10.9 2.7 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V:l: 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpLH 
A, B, C, orD VorZ 

tpHL 

operating characteristics, Vee = 5 V, TA = 25°C 

Cpd 

PARAMETER 

Power dissipation capacitance per gate 

TEXAS ~ 
INSIRUMENTS 
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TA=2soe 
MIN 

MIN TYP MAX 

2.2 4.6 7.2 2.2 

2.3 4.8 7.7 2.3 

TEST CONDITIONS 

CL = 50 pF, f = 1 MHz 

MAX UNIT 

V 

0.1 

0.1 

0.1 

0.44 V 

0.44 

0.44 

1.65 

±1 ,..A 

40 ,..A 

pF 

MAX UNIT 

10.7 
ns 

12 

MAX UNIT 

7.7 
ns 

8.4 
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74AC11800 
TRIPLE 4·INPUT AN D/NAN 0 GATES 

AUGUST 1992 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTest;r:J 

CL=50pF 500 
(see Note A) T g 

- -- -

(SeeN~:~J. 5O%VCC ~~~~C-- ::C 
I I 

tpLH ~·I ~ .1 tpHL 
1 I 

, 1 ,..----~\!-_ _=:-:- VOH 
Output 150% VCC ~CC 

________ -J VOL 

LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

2-566 

B. Input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 g, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT11802 
TRIPLE 4-INPUT OR/NOR GATE 

SCASI53A- JULY 1990-REVISEDAPRIL 1993 

• Inputs Are TTL-Voltage Compatible 
• Flow-Through Architecture Optimizes 

PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC 'M (Enhanced-Performance Implanted 
CMOS) 1-l1m Process 

• 500-mA Typical Latch-Up Immunity 
at 125°C 

• Package Options Include Plastic 
Smail-Outline Packages and Standard 
Plastic 300-mll DIPs 

description 

OW OR NT PACKAGE 
(TOP VIEW) 

1A 18 
1Y 1C 
1Z 1D 
2Y 2A 

GND 28 
GND Vee 
GND Vee 
GND 2C 

2Z 2D 
3Y 3A 
3Z 38 
3D 3C 

The 74ACT11802 contains three independent 4-input OR/NOR gates. They perform the Boolean functions in 
positive logic Y = A + B + C + D and Z = A + B + C + D. 

The 74ACT11802 is characterized for operation from -40°C to 85°C. 

A 

H 

X 

X 

X 

L 

FUNCTION TABLE 
(each 4-lnput gate) 

INPUTS OUTPUTS 

B C 0 Y Z 

X X X H L 

H X X H L 

X H X H L 

X X H H L 

L L L L H 

logic symbol t logic diagram, each section (positive logic) 

1A 
1B 

1C 

10 

2A 

2B 

2C 

20 

3A 

3B 

3C 

3D 

1 

24 

23 

22 

21 

20 

17 

16 

15 

14 

13 

12 

'" 1 2 

3 

4 

9 

10 

11 

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

EPle is a trademark of Texas Instruments Incorporated. 

1Y 

1Z 

2Y 

2Z 

3Y 

3Z 

~~~~~t~:o:T: .~~~w~n", ~~~::n:~: r:::~~~:m~~~ 
standard warranty. Production proc ... lng doH not nec .... rily Include 
... ting of all Plramet .... TEXAS ~ 

INSTRUMENTS 

A 
B 
C 
o 
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74ACT11802 
TRIPLE 4-INPUT OR/NOR GATE 

SCAS153A- 03594, JULY 1990- REVISEOAPRIL 1993 

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 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> Vecl , .. , .. ,., .. ,." ................... , ........... , ±20 mA 
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 .................................................. ±150 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 clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

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 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

10H High-level output current -24 rnA 

10L Low-level output current 24 rnA 

I1t/l1v Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 6S ·c 
NOTE 2: Unused pr floaltng Inputs must be held high or low. 

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

PARAMETER TEST CONDITIONS VCC 
TA=2S·C 

MIN 
MIN TYP MAX 

4.SV 4.4 4.4 
10H = - 50..,A 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 
10H = -24 rnA 

5.5V 4.94 4.8 

10H = -7S mA* 5.5V 3.85 

4.5V 0.1 
10L = 50..,A 

S.SV 0.1 

VOL 4.5V 0.36 
10L= 24 rnA 

5.5V 0.36 

IOL=75mM 5.5V 

II VI = Vee or GND S.5V ",0.1 

lee VI = Vee or GND, 10=0 5.SV 8 

I1lee§ One input at 3.4 V, Other inputs at Vee or GND 5.SV 0.9 

Ci VI = Vee or GND SV 4 

* 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 TIL vo~age levels rather than 0 V or Vce. 

2-{;68 
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MAX UNIT 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

",1 ..,A 

80 ..,A 

1 rnA 

pF 



74ACT11802 
TRIPLE 4·INPUT OR/NOR GATE 

SCASl53A - 03594, JULY 1990 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=25°C 

MIN MAX 
(INPUT) (OUTPUT) MIN TYP MAX 

tpLH 1.3 6.1 8.4 1.3 9.5 
A, B, C, or 0 Y 

tpHL 1.3 4.8 7.4 1.3 8.1 

tpLH 1.3 4.6 7.5 1.3 8.3 
A,B,C,orD Z 

tpHL 1 4.6 7.3 1 8.1 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Power dissipation capacitance per gate CL = 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTestp 

CL=50pF 5000 
(see Note A) T 

- -- -

3V 

(SeeN~:~ ~ 1.5V }1:-;;--- OV 

I I 
tpLH 11 0lil .1 I I 

I II1II ·1 tpHL 

I ~--VOH 
Output 150% VCC 50% Vec 

________ -J. VOL 

LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

UNIT 

ns 

ns 

B. Input pulses are supplied by generators having the following characteristics: PRR" 1 a MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Inputs Are TTL-Voltage Compatible 

• Provides Extra Data Width Necessary for 
Wider Address/Data Paths or Buses With 
Parity 

• 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 Ceramic 300-mil 
DIPs 

description 

These 10-bit flip-flops feature 3-state outputs 
designed specifically for driving highly-capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing wider buffer 
registers, I/O ports, bidirectional bus drivers with 
parity, and working registers. 

On the positive transition ofthe clock the Q outputs 
will follow the D inputs. 

A buffered output enable (OE) input can be used 
to place the ten outputs in either a normal logic 
state (high or low level) or a high-impedance state. 
In the high-impedance state the outputs neither 
load nor drive the bus lines significantly. 

The high-impedance state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for interface 
or pull-up components. 

54ACT11821, 74ACT11821 
10-BIT BUS-INTERFACE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCAS154A - 03715, NOVEMBER 1990 - REVISED APRIL 1993 

20 
10 
OE 
10 
20 
30 
40 

54ACT11821 ••• JT PACKAGE 
74ACT11821 ••• OW PACKAGE 

(TOP VIEW) 

10 OE 
10 
20 

40 3D 
50 40 

GNo 50 
GNo Vce 
GNo B Vee 
GNO 9 60 

60 70 
70 80 
80 90 
90 100 

100 eLK 

54ACT11821 ••• FK PACKAGE 

(TOP VIEW) 

4 3 2 1 28 27 26 
5 

0 
6 

7 

8 

9 

10 

11 
121314 15 16 17 18 

OClClClClOO 
U)ZZZZCOI'

(!) <!H!H!) 

25 80 
24 90 
23 10 
22 eLK 
21 100 
20 90 
19 80 

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

The 54ACT11821 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
74ACT11821 is characterized for operation form -40°C to 85°C. 

EPle is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document conIaln, PRODUCTION 
DATA Information current .1 d publication date. Product. contonn to 
specifications per the lenni of Texil Instrumentl ,t.ndard warranty. 
Production proc ... lng don not ntc ...... rily Include letting r.I .11 
piramete .... 
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54ACT11821, 74ACT11821 
1 O-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCAS154A- 03715, NOVEMBER 1990 - REVISED APRIL 1993 

FUNCTION TABLE 
(each flip-nap) 

INPUTS OUTPUT 

OE ClK 0 Q 

L t H H 

L t L L 

L L X 00 
L H X 00 

l ~ X Xo 
H X X Z 

logic symbolt logic diagram (positive logic) 

28 
'" EN OE 

15 l Cl ClK 

Z7 
t; 

10 10 I> '\l lQ 

OE =-----0 

CLK 

26 2 
20 

3 
2Q 

25 
10 !:,Z7:""-__ +_-I 

3D 3Q 
24 4 

40 4Q 
23 5 

50 5Q 
20 10 

20 =26~ __ +_-I 

60 6Q 
19 11 

70 7Q 
18 12 

80 8Q 3D =25"--__ +--1 
17 13 

90 9Q 
16 14 

100 10Q 
40 =.24"--__ +--I 

tThis symbol Is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

50 =23"--__ +--1 

60 =20"--__ +--1 

70 ..:.19"--__ +--1 

80 ..:.18=--__ +--1 

90 .:.17=--__ +_-I 

100 ..:.16=--___ -1 
Pin numbers shown are for the OW, JT, and NT packages. 
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54ACT11821, 74ACT11821 
10-BIT BUS-INTERFACE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCAS154A - 03715, NOVEMBER 1990 - REVISED APRIL 1993 

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 ................................................. ±250 mA 
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 condnions' Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

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

recommended operating conditions (see Note 2) 

54ACT11821 

MIN NOM MAX 

VCC Supply voltage 4.5 5 .... 5.5 

VIH High-level input voltage 2 Yi 
VIL Low·level input voltage § 0.8 

VI Input voltage 0 ~ VCC 

Vo Output voltage 0 .~ VCC 

IOH High-level output current ~ -24 

IOL Low-level output currenl (J"l:' 24 

I!.t/I!N Input transition rise or fall rate 0 10 

TA Operating free-air temperature -55 125 

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

PRODUCT PREVIEW Information concems products In lhe formallv, or 
de.lgn phase of development Characteristic data and other 

:~~:~~~d'i:c~tI~:~~e~;-~= ~j~~~~:~;~:"rv •• the right to TEXAS ~ 
INSrRUMENTS 
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74ACT11821 

MIN NOM 

4.5 5 

2 

0 

0 

-40 

UNIT 
MAX 

5.5 V 

V 

0.8 V 

VCC V 

VCC V 

-24 mA 

24 mA 

10 ns/V 

85 ·C 
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54ACT11821, 74ACT11821 
10-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCAS154A- 03715, NOVEMBER 1990 - REVISED APRIL 1993 

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

TA = 25°C 54ACTl1821 74ACTll821 
PARAMETER TEST CONDITIONS VCC UNIT 

MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
IOH=-SO~ 

5.5V 5.4 5.4 5.4 

4.5V 3.94 3.7 3.8 
VOH IOH=-24mA V 

5.5V 4.94 4.7 4.S 

IOH =-SOmAt 5.5V 3.85 
~ 

IOH =-75 mAt 5.5V g; 3.B5 

4.5V 0.1 ~0.1 0.1 
IOL = SO i.lA 

5.5V 0.1 ~ 0.1 0.1 

4.5V 0.36 .~ 0.5 0.44 
VOL IOL=24mA 

~ 
V 

.5.5V 0.36 0.5 0.44 

10L= 50 mAt 5.5V oQ;: 1.65 

10L = 75 mAt 5.5V 1.65 

II VI = VCC or GND 5.5V ±0.1 ±1 ±1 ~ 

10Z Vo = VCC or GND 5.5V ±0.5 ±10 ±5 ~ 

ICC VI = VCC or GND, 10=0 5.5V 8 160 SO ~ 

AICC* 
One Input at 3.4 V, 

5.5V 0.9 1 1 mA 
Other inputs at VCC or GND 

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 durabon 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 vo~age levels rather than 0 V or VCC. 

timing requirements over recommended operating free-air temperature range, Vee = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 

TA=25°C 54ACT118.i' 74ACTll821 

MIN MAX MIN jA'Ax MIN MAX 

fclock Clock frequency 0 125 o 11t:::' 125 0 125 

tw Pulse duration, CLK high or low 4 {J 4 

tsu Setup time, data before CLKt 2.5 liS 2.5 

th Hold time, data after CLKt 1.5 ,<"'1.5 1.5 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

FROM 
PARAMETER 

(INPUT) 

fmax 

tpLH 
CLK 

tpHL 

tpZH 

tpZL 
OE 

tpHZ 

tpLZ 
OE 

PRODUCT PREV1EW Informltlon conel"" product. In thl formative or 
clHlan ph... of development Cbaracterlttlc dill end other 
tpeelftcatlon. are design goa ... Tlu_lnstruments ,. .. rves the right to 
change or d_ontinu. th ... products whhout notice. 
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TO TA = 25°C 

(OUTPUT) MIN TYP 

125 

4.7 7.6 
AnyQ 

5 8.1 

3.1 6.1 
AnyQ 

4.1 7.6 

4.8 7.2 
AnyQ 

4.8 6.8 

TEXAS ~ 
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54ACT11821 74ACTll821 

MAX MIN MAX MIN MAX 

125 .Iff 125 

10.4 4.7 ift.6 4.7 11.7 

11 5~"·"12.9 5 12.1 

9.1 3~ 10.S 3.1 10 

11 ~1 13.2 4.1 12.3 

9.2 ~4.S 10.6 4.8 10.1 

8.6 4.8 9.8 4.8 9.4 

UNIT 

MHz 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 



54ACT11821, 74ACT11821 
1 a-BIT BUS-INTERFACE FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCAS154A- 03715, NOVEMBER 1990 - REVISED APRIL 1993 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS TYP 

I Outputs enabled 45 
Cpd Power dissipation capacHance per flip-flop I Outputs disabled 

CL = 50 pF, f= 1 MHz 
31 

PARAMETER MEASUREMENT INFORMATION 

o 2.VCC 

500Q 
From Output ---4"---"--..JVVv---./ 

Under Test 

CL=50pF 
(see Note A) I '5OOQ 

S1 o Open 

l~ 
-::-

LOAD CIRCUIT 

I4---tw~ 

Input 

I I 3V 

3 Eov 
VOLTAGE WAVEFORMS 

J,1,5V 

---- 3V 
Input 

\1.5V (see Note B) 
OV I 

I I ~ 
tpLH ~ I I tpHL 

I I ~VOH In·Phase 
Output 

I 150% V~C 50% VCC 
I I VOL 
I I4--+j- tpLH tpHL -t.---.I 

Out·ot·Phase 
\50%VCC 

~VOH 
Output __ 5~,(,~C';OL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacHance. 

Timing Input 
(see Note B) 

Data Input 

Output 
Control 

(Iow-Jevel 
enabling) 

Output 
Waveform 1 

Sl at2xVCC 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

TEST S1 

tpLWtPHL Open 

tpL.Z!tPZL 2.VCC 

tpH:z!tPZH GND 

VOLTAGE WAVEFORMS 

t·~v ____ 
I 
I 
I I tpHZ4J· 

tpZH -"I j4-
I 

VOLTAGE WAVEFORMS 

UNIT 

pF 

3V 

OV 

-VCC 

VOL 

VOH 

=OV 

B, All input pulses are supplied by generators having the following characteristics: PRR:< 10 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 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 thai the output is high except when disabled by the output control. 
D. The outputs are measured one at a lime with one inputtransilion per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT11825 
8-BIT BUS-INTERFACE FLIP-FLOP 

WITH 3-STATE OUTPUTS 
SCAS154A- 0371 NOVEMBER 1990- REVISEOAPRIL 1993 

• Inputs Are TTL-Voltage Compatible 
• Multiple Output Enables Allow Multiuser 

Control of the Interface 
• Flow-Through Architecture Optimizes 

PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC'M (Enhanced-Performance Implanted 
CMOS) 1-ltm Process 

• 500-mA Typical Latch-Up Immunity at 125°C 

description 
\ 

This device contains eight flip-flops that feature 
3-state outputs designed specifically for driving 
highly-capacitive or relatively low-impedance 
loads. They are particularly suitable for 
implementing multiuser registers, I/O ports, 
bidirectional bus drivers, and working registers. 

DWPACKAGE 
(TOP VIEW) 

OE1 OE2 

50 
60 
70 
80 

ClR 

OE3 
10 
2D 
3D 
4D 

Vee 
VCC 
5D 
6D 
7D 
8D 

ClK 

With the clock-enable (CLKEN) input low, the eight edge-triggered Ootype flip-flops enter data on the low-to-high 
transition of the clock. Taking CLKEN high disables the clock buffer, thus latching the outputs. The 74ACT11825 
has noninverting data (0) inputs. Taking the clear (CLR) input low causes the eight Q outputs to go low 
independently of the clock. 

Multiuser buffered output-enable (OE1 , OE2, and OE3) inputs can be used to place the eight outputs in either 
a normal logic state (high or low logic level) or a high-impedance state. In the high-impedance state, the outputs 
neither load nor drive the bus lines significantly. 

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

The 74ACT11825 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 
OEt ClR ClKEN ClK D 

L L X X X 

L H L T H 

L H L T L 

L H H X X 

H X X X X 

tOE = H If any of OE1, OE2, or OE3 are high. 
OE = L if all of OE1, OE2, or OE3 are low. 

EPIC is a trademark of Texas Instruments Incorporated. 

~~~~~~:o~r: .1~"rfic~~I~~ a;.~~t:=,,:~ : r:::~~~~m~~~ 
.t,nd,rd warranty. Production proc ... ing does nol necessarily 1nc;lude 
teallng of III p.,amete,., TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 
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L 

H 

L 

00 
Z 

Copyright © 1993, Texas Instruments Incorporated 

2-577 



74ACT11825 
8-BIT BUS-INTERFACE FLIP-FLOP 
WITH 3·STATE OUTPUTS 
SCAS154A- 03715, NOVEMBER 1990-REVlSEOAPRIL 1993 

logic symbolt 

OE1 

OE2 

OE3 

CLR 

CLKEN 

CLK 

10 

20 

3D 

4D 

50 

60 

70 

80 

1 

28 

27 

14 

16 

15 

26 

25 

24 

23 

20 

19 

18 

17 

" 
" 

b 

" 
"-

& 

EN 

R 

G1 

1C2 , r 
20 'il 

2 

3 

4 

5 

10 

11 

12 

13 

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

logic diagram (positive logic) 

OE1 

OE2 28 

OE3 
27 

CLR 
14 

CLKEN 

1Q 

2Q CLK 

3Q 26 
10 

4Q 

5Q 
25 

6Q 20 

7Q 

8Q 24 3Q 

3D 

23 4Q 
40 

20 50 
50 

19 6Q 
60 

18 7Q 
70 

17 
80 

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 or Vo > Vee) ............ , ............ , ... ,.,., ... ".,.. ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ..... " ....... , ................ , .. , ..... ,.... ±50 mA 
Continuous current through Vee or GND .......................... , .. , ... ,., ... ", .... ,.. ±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 clamp-current ratings are observed. 
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74ACT11825 
8-BIT BUS-INTERFACE FLIP-FLOP 

WITH 3-STATE OUTPUTS 
SCAS154A - 03715, NOVEMBER 1990 - REVISED APRIL 1993 

recommended operating conditions (see Note 2) 

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 

VI Input voltage 0 VCC V 

Vo Output voltage 0 VCC V 

10H High-level output current -24 mA 

10L Low-level output current 24 mA 

at/av Input transition rise or faU rate 0 10 ns/V 

TA Operating free-air temperature -40 85 DC 

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

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

PARAMETER TEST CONDITIONS VCC 
TA=2SDC 

MIN 
MIN TYP MAX 

4.5V 4.4 4.4 
10H =-50 IlA 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 
10H =-24mA 

5.5V 4.94 4.8 

10H =-75 mAt 5.5V 3.85 

4.5V 0.1 
10L = 50 IlA 

5.5V 0.1 

VOL 4.5V 0.36 
IOL=24mA 

5.5V 0.36 

IOL=75 mAt S.SV 

II VI = VCC or GND 5.5V ±O.1 

10Z Vo = VCC or GND S.SV ",O.S 

ICC VI = VCC or GND, 10=0 S.SV 8 

I!.ICCl One input at 3.4 V, Other inputs at VCC or GND S.SV 0.9 

Ci VI = VCC or GND SV 4.5 

Co Vo = VCC or GND SV 12 

t Not more than one output should be tested at a time, and the durallon 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 TIL voHage levels rather than 0 V or VCC. 

TEXAS ~ 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

MAX UNIT 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

",1 IlA 
",S IlA 
80 IlA 

1 mA 

pF 

pF 
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74ACT11825 
8-BIT BUS-INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 
SCAS154A- 03715, NOVEMBER 1990 - REVISED APRIL 1993 

timing requirements over recommended operating free-air temperature range, Vee = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 

TA = 25°C 
MIN 

MIN MAX 

fclock Clock frequency 0 122 0 

CLRlow 4 4 
tw Pulse duration 

CLK high or low 4.5 4.5 

CLR inactive 3 3 

tsu Setup time before CLKt Data 3 3 

CLKEN high or low 3 3 

Data 1.5 1.5 
th Hold time after CLKt 

CLKEN high or low 2 2 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

fmax 

tpLH 
CLK Q 

tpHL 

tpHL CLR Q 

tpZH 

tpZL 
OE Q 

tpHZ 

tpLZ 
OE Q 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER 

Cpd Power dissipation capacitance 
I Outputs enabled 

I Outputs disabled 

TEXAS ~ 
INSTRUMENTS 

TA = 25°C 

MIN TYP MAX 

122 

4.6 7.7 10.2 

5.1 8.4 10.9 

4.5 8.5 11.9 

3.3 6.4 9.2 

4.2 7.9 11.5 

6.1 8.5 10.7 

5.5 7.9 10 

TEST CONDITIONS 

CL= 50 pF. f = 1 MHz 
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MIN 

122 

4.6 

5.1 

4.5 

3.3 

4.2 

6.1 

5.5 

MAX UNIT 

122 MHz 

ns 

ns 

ns 

MAX UNIT 

MHz 

11.6 
ns 

12.3 

13.2 ns 

10.4 
ns 

13 

12 
ns 

11.2 

TYP UNIT 

47 

34 
pF 



74ACT11825 
8·BIT BUS·INTERFACE FLlp·FLOP 

WITH 3·STATE OUTPUTS 
SCAS154A - 03715, NOVEMBER 1990 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

5000 Sl 
From Output -~'--+--"vVv--_./ 

Under Test 

CL=50pF T 
(see Note A) 

5000 

LOAD CIRCUIT 

14-- tw ---+I 

o 2 x VCC 

o Open 

r' 
-=-

I I 3V 

3 Eov Input 

VOLTAGE WAVEFORMS 

Timing Input 
(see Note B) 

Data Input 

TEST S1 

tpL,HItPHL Open 

tpL,Z!tPZL 2xVCC 

tpHz!tPZH GND 

VOLTAGE WAVEFORMS 

Input 
(see Note B) 

r------~~ 3V -J1,5V }l.;-V--- ov Output 
Control 

(low-level 
enabling) 

3V 

---.. t., 1.:..V ____ OV 

In-Phase 
Output 

Out-of·Phase 
Output 

I I ~ 
tpLH ~ I I tpHL 

1 I \!-.:~ VOH 
I 150% V~c ~VCC 

--+-1......1 I VOL 

tpHL --l.--.! ~ tpLH 

1 !I:::': VOH 
\.50% VCC T 50% VCC 

. - -- VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Waveform 1 

S1 at2 xVCC 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

I 
I 
I 

tpZH -+! 

_____ ....... 1- 20% VCC 

~----

I tpHZ~ 
~ 

___ ...JI50% VCC 

I 

VOLTAGE WAVEFORMS 

~VCC 

~ OV 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz. Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC'M (Enhanced-Performance Implanted 
CMOS) 1-llm Process 

• SOO-mA Typical Latch-Up Immunity at 12S0C 

description 

This device contains ten buffers/bus drivers that 
provide a high-performance bus interface for wide 
data paths or buses carrying parity. 

The 3-state control gate is a 2-input NOR such that 
if either G1 or G2 is high, all ten outputs are in the 
high-impedance state. 

The 74AC11827 provides true data. 

The 74AC11827 is characterized for operation 
from -40°C to 85°C. 

EPIC is a trademark of Texas Instruments Incorporated. 

~~~~~~~~o:i: I=::~j~~ "pe~':::':'~ : ,rx!:~~~:m~~~ 
standard warr.n~ Production proc ... lng does no!: nec •• HrUy Include 
teltlng of all paramet ..... TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 752£5 

74AC11827 
1 a-BIT BUFFER/BUS DRIVER 

WITH 3-STATE OUTPUTS 

Y1 
Y2 
Y3 

GND 
GND 
GND 
GND 

Y6 
Y7 
YB 
Y9 

Y10 

NOVEMBER 1989-

ow PACKAGE 
(TOP VIEW) 

Gl 
Al 
A2 
A3 
A4 
A5 
Vec 
Vee 
A6 
A7 
AB 
A9 
Al0 
G2 

INPUTS 
OUTPUT 

G1 G2 A Y 

L L H H 

L L L L 

X H X Z 

H X X Z 

Copyright © 1993, Texas Instruments Incorporated 
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74AC11827 
10-BIT BUFFER/BUS DRIVER 
WITH 3-STATE OUTPUTS 
D3379, NOVEMBER 1989-REVISEDAPRIL 1993 

logic symbolt 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

A10 

28 

15 

27 

26 

25 

24 

23 

20 

19 

18 

17 

16 

I"-

I"-

& 

EN 

'l r 
t> \l 

1 

2 

3 

4 

5 

10 

11 

12 

13 

14 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12, 

logic diagram (positive logic) 

G1 
28 

G2 
15 

A1 27 Y1 

Y1 26 2 A2 Y2 
Y2 

Y3 25 3 A3 Y3 
Y4 

Y5 24 4 A4 Y4 
Y6 

Y7 23 5 A5 Y5 
Y8 

Y9 20 10 A6 Y6 
Y10 

A7 
19 11 Y7 

A8 18 12 Y8 

A9 
17 13 Y9 

A10. 16 14 Y10 

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 Vto Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Ved ............................................... :1:20 rnA 
Output clamp current, 10K (V 0 < 0 or Vo > V cd ........................................... :I: 50 rnA 
Continuous output current, 10 (VO = 0 to Ved ............................................. :1:50 rnA 
Continuous current through Vee or GND ................................................. :1:250 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 anc,l output voltage ratings may be exceeded if the input and output clamp-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 

6.t/l!,v Input transition rise or fall rate 

TA Operating free-air temperature 

74AC11827 
10·BIT BUFFER/BUS DRIVER 

WITH 3·STATE OUTPUTS 
03379, NOVEMBER 1989 - REVISED APRIL 1993 

MIN NOM MAX UNIT 

3 5 5.5 V 

Vee =3V 2.1 

Vee =4.5 V 3.15 V 

Vee =5.5V 3.B5 

Vee=3V 0.9 

Vee=4.5V 1.35 V 

Vee =5.5V 1.65 

0 Vee V 

0 Vee V 

Vee =3V -4 

Vee =4.5V -24 rnA 

Vee =5.5V -24 

Vee =3V 12 

Vec =4.5V 24 rnA 

VCC = 5.5V 24 

0 10 nslV 

-40 85 ·C 

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

TA=2S·C 
PARAMETER TEST CONDITIONS Vee 

MIN TYP 

3V 2.9 

IOH = -50 ItA 4.5V 4.4 

5.5V 5.4 

VOH IOH=-4mA 3V 2.58 

4.5V 3.94 
IOL=-24 rnA 5.5V 4.94 

IOH =-75 mAt 5.5V 

3V 

IOL = 50 ItA 4.5V 

5.5V 

VOL IOL= 12 rnA 3V 

4.5V 
IOL= 24 rnA 

5.5V 

IOL=75 mAt 5.5V 

IOZ VI = Vce or GND 5.5V 

II VI = Vec or GND 5.5V 

ICC VI = Vec or GND, 10=0 5.5V 

ei VI = VCC or GND 5V 4.5 

Co VI = Vec or GND 5V 12 

t Not more than one output should be tested at a lime, and the duration of the test should not exceed 10 ms. 
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MIN MAX UNIT 
MAX 

2.9 

4.4 

5.4 

2.48 V 

3.8 

4.8 

3.85 

0.1 0.1 

0.1 0.1 

0.1 0.1 

0.36 0.44 V 

0.36 0.44 

0.36 0.44 

1.65 

±0.5 ±5 ItA 
±0.1 ±1 ItA 

8 80 ItA 
pF 

pF 
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74AC11827 
1 O-BIT BUFFER/BUS DRIVER 
WITH 3-STATE OUTPUTS 
03379. NOVEMBER 1989 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=25·C 

(INPUT) (OUTPUT) MIN TYP MAX 
MIN 

tpLH 4.8 
A Y 

8.4 10.8 4.8 

tpHL 6.8 10.4 12.6 6.8 

tpZH 6.3 10.2 12.7 6.3 
Gl or G2 y 

tpZL 10 16 19.2 10 

tpHZ 5.9 6.5 10.4 5.9 
Gl or G2 y 

tpLZ 5.4 8 10 5.4 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

"~, ' 

FROM TO TA=25·C 
PARAMEl'tiR (INPUT) (OUTPUT) MIN TYP MAX 

tpLH 2.1 5.3 7.5 
A Y 

tpHL 2.9 6.2 8.4 

tpZH 3.1 5.9 6.2 
Gl or G2 y 

tpZL 4.1 7.7 10.6 

tPHZ 3.9 6.6 8.4 
Gl or G2 y 

tpLZ 4 6.3 7.9 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER 

Cpd Power dissipation capacitance 

2--686 

I Outputs enabled 

I Outputs disabled 

TEXAS ~ 
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TEST CONDITIONS 

CL= 50 pF, f = 1 MHz 

PCST OFFICE BOX 655303 • DAUAS. TEXAS 75265 

MIN 

2.1 

2.9 

3.1 

4.1 

3.9 

4 

MAX UNIT 

12.4 
ns 

13.4 

14.5 
ns 

21.7 

11.1 
ns 

10.5 

MAX UNIT 

6.7 
ns 

9.7 

9.7 
ns 

13 

9.1 
ns 

6.6 

TYP UNIT 

35 
pF 

9 



74AC11827 
10-BIT BUFFER/BUS DRIVER 

WITH 3-STATE OUTPUTS 
03379, NOVEMBER 1989 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

o 2xVCC 
TEST 

5000 
From Output --.>---.._--A,/\IIr----/ 

Under Test 

CL=5OpF 
(see Note A) I 5000 

Sl o Open 

r' 
tPLWtPHL 
tpL.Z!tPZL 
tPHzitPZH 

-= 
LOAD CIRCUIT 

(SeeN~:~~ 50% ~;%----
VCC Output ----i--." 

~ I I 
tpLH I ~ ~~I----1~~I- tpHL 

I I 

OV 

I r----""-I\!:-l-_-= -:-:-- VOH 
Output 150% VCC ~CC ____ ...J VOL 

Waveform 1 
Sl at2xVCC 

(see Note C) 

Output 
Waveform 2 

Sl at GND 
(see Note C) 

I 
I 
I 

tpZH~ 

Sl 

Open 
2xVCC 

GND 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

VCC 

OV 

=VCC 

VOH 

= OV 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1, Load Circuit and Voltage Waveforms 
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• Inputs Are TTL-Voltage Compatible 
• 3-State Outputs Drive Bus Lines or Buffer 

Memory Address Registers 

• Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin Vee and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC .... (Enhanced-Performance Implanted 
CMOS) 1-J.lm Process 

• 500-mA Typical Latch-Up Immunity 
at 125°C 

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

description 

These 10-bit buffers/bus drivers provide high
performance bus interface for wide data paths or 
buses carrying parity. 

The 3-state control gate is a 2-input NOR such that 
if either G1 or G2 is high, all ten outputs are in the 
high-impedance state. 

The / ACTl1827 provides inverted data. 

The 54ACTl1827 is characterized for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74ACTl1827 is characterized for 
operation from - 40·C to 85·C. 

FUNCTION TABLE 

INPUTS OUTPUT 
Gl G2 A y 

L L H H 

L L L L 

X H X Z 

H X X Z 

EPIC is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWlSE NOTED this document contain. PRODUCTION 
OATA Information currenl II of pUbUcaUon date. Producta conform to 
specifications ptr the lenni of Texas Instruments standard warranty. 
Production proc ... lng, does not nee .... ri., Include t.,tlng of all 
p.rameters. 

1ExAs .." 
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A2 
Al 
Gl 
Yl 
Y2 
Y3 
Y4 

54ACT11827, 74ACT11827 
10-BIT BUFFERS/BUS DRIVERS 

WITH 3-STATE OUTPUTS 
1989-REVISEDAPRIL 1993 

54ACTll827 .•• JT PACKAGE 
74ACT11827 ••• ow PACKAGE 

(TOP VIEW) 

Yl 
Y2 

Y7 

Ya 
Y9 

Yl0 

Gl 
Al 
A2 
A:J 
A4 
AS 
vee 
vee 
A6 
A7 
A6 
A9 
Al0 
G2 

54ACTll827 ••• 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 1718 

~~~~~~~ 
<!H!H!H!' 

Copyright <Cl1993. Texas Instruments Incorporated 
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54ACT11827,74ACT11827 
1 O-BIT BUFFERS/BUS DRIVERS 
WITH 3-STATE OUTPUTS 
03373, NOVEMBER 1989-REVISEOAPRIL 1993 

logic symbolt 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

A10 

28 

15 

27 

26 

25 

24 

23 

20 

19 

18 

17 

16 

"'- & 

"'-
EN 

, r 
t> \l 

1 

2 

3 

4 

5 

10 

11 

12 

13 

14 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12, 

Pin numbers shown are for the DW, JT, and NT packages, 

logic diagram (positive logic) 

G1 
28 

G2 
15 

A1 27 
Y1 

Y1 26 2 A2 Y2 
Y2 

Y3 25 3 
A3 Y3 

Y4 

Y5 24 4 
Y6 

A4 Y4 

Y7 23 5 
Y8 

A5 Y5 

Y9 20 10 
Y10 

A6 Y6 

A7 
19 11 Y7 

A8 
18 12 Y8 

17 13 
A9 Y9 

16 14 Y10 A10 

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 or Vo > Vee) ............................................ ± 50 mA 
Continuous output current, 10 (Vo = 0 to Vee) .............................................. ± 50 mA 
Continuous current through Vee or GND .................................................. ± 250 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. 
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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 

10H High-level output current 

10l low-level output current 

AtlM Input transition rise or fall rate 

TA Operating free-air temperature 

54ACT11827, 74ACT11827 
10·BIT BUFFERS/BUS DRIVERS 

WITH 3·STATE OUTPUTS 
03373, NOVEMBER 1989 - REVISED APRIL 1993 

54ACT11827 74ACT11827 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 ~~ 2 V 

~.8 0.8 V 

o §!flee 0 Vee V 

~~Vee 0 Vee V 

~ -24 -24 rnA 

0' 24 24 rnA 

if'0 10 0 10 ns/V 

-55 125 -40 85 ·e 

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

TA = 25·C 54ACT11827 74ACT11827 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
10H =-50 JlA 

5.5V 5.4 5.4 5.4 

4.5V 3.94 3.7 3.8 
VOH 10H =-24mA 

5.5V 4.94 4.7 ~ 4.8 

10H =-50 mAt 5.5V 3.85 £i 
10H =-75mAt 5.5V §i 3.85 

4.5V 0.1 .1. q" 0.1 0.1 
10l = 50 JlA 

5.5V 0.1 
.. ~ 0.1 0.1 

4.5V 0.36 ~ 0.5 0.44 
VOL 10l = 24 rnA 

.4c'<' 5.5V 0.36 0.5 0.44 

10l = 50 mAt 5.5V 1.65 

10l = 75 mAt 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 

ICC VI = Vee or GND, 10=0 5.5V 8 160 80 

Alee t 
One input at 3.4 V, 

5.5V 0.9 1 1 
Other inputs at GND or Vee 

ei VI = Vee or GND 5V 4 

Co Vo = 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 lams. 
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 to Vee. 
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JlA 
JlA 
JlA 

rnA 

pF 

pF 
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54ACT11827, 74ACT11827 
10-BIT BUFFERS/BUS DRIVERS 
WITH 3-STATE OUTPUTS 
03373, NOVEMBER 19119- REVISED APRIL 1993 

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

FROM TO TA=25°C 54ACT11827 74ACT11827 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

tpLH 3.8 6.3 8 3.8 ,,9.9 3.8 9.2 
A Y 

2.7~,.)~9 tpHL 2.7 6.9 9.5 2.7 11.2 

tpZH 2.6 6.4 9.2 £S~'<f2.2 2.6 11.3 
G y 

"<~'1l" tpZL 3.2 8 11.2 15.1 3.2 14 

tpHZ 6.1 8.8 11.1 6.1 12.9 6.1 12 
G y 

tpLZ 5.8 8.3 10.6 5.8 12.4 5.8 11.6 

operating characteristics, VCC = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS TYP 

I Outputs enabled 35 
Cpd Power dissipation capacitance I Outputs disabled 

CL= 50 pF, f = 1 MHz 
10 

PARAMETER MEASUREMENT INFORMATION 

02 x VCC TEST S1 

5000 S1 
From Output --4!---.... --'VVV---./ 

o Open tpLHftPHL Open 

CL = 50 pF 
(see Note A) I 5000 1""0 

Under Test 

"::' 

LOAD CIRCUIT 

(SeeN~:~ --.t 1.5V ~1:;;---
1 . 1 1 

tPLH :".: I"~ tpHL 

3V 

OV 

I r----...... \!c-t-_= -.-:- VOH 
Output /50% VCC ~cc 

--------~ VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

tpL,Z!tPZL 2xVCC 
tpHzI!PZH GND 

Output 

(IO~:~:: }1.5V t·~v ___ _ 
enabling) tpZL -+t 14- I 

I I tpLZ -.I !-
Output -'--"T'""'\ I I 1-_--

Waveform 1 II ~50% VCCI 1/ 
S1 at 2 x VCC '\ I -f 2O~V~C_ 

(see Note C) : I tpHZ ~ ~ 
Output 

Waveform 2 
S1 atGND 

(see Note C) 

tpZH -., 14- I 

/
1 \: 8O%VCC-

_____ ~ 50% VCC '" 

VOLTAGE WAVEFORMS 

UNIT 

ns 

ns 

ns 

UNIT 

pF 

3V 

OV 

-VCC 

VOL 

VOH 

-OV 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 

PRODUCT PREVIEW Information concerns products In the formative or 
desl~n phase of development Charlcteri.tlc dill .nd other 
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• Inputs Are TTL-Voltage Compatible 
• 3-State Outputs Drive Bus Lines or Buffer 

Memory Address Registers 
• Flow-Through Architecture to Optimize 

PCB Layout 

• Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-llm Process 

• SOO-mA Typical Latch-Up Immunity 
at 12SoC 

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

description 

These 10-bit buffers/bus drivers provide high
performance bus interface for wide data paths or 
buses carrying parity. 

The 3-state control gate is a 2-input NOR such that 
if either G1 or G2 is high, all ten outputs are in the 
high-impedance state. 

The 'ACT11828 provides inverted data. 

The 54ACT11828 is characterized for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74ACT11828 is characterized for 
operation from - 40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 

G1 G2 A Y 

L L H L 

L L L H 
X H X Z 

H X X Z 

EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA information Is current .. of publication date. 
Products confonn 10 speciflclIloM per the terms OIl Texas Instruments 
"and,reI wlrnnty. ProductlQfl proceulng don nOl necessarily include 
t •• tlng of all paramete .... TEXAS ~ 

INSTRUMENTS 

A1 
(31 

Y1 

54ACT11828, 74ACT11828 
10-BIT BUFFERS/BUS DRIVERS 

WITH 3-STATE OUTPUTS " 
SCAS092-

54ACT11828 .•• JT PACKAGE 
74ACT11828 ... ow PACKAGE 

(TOP VIEW) 

Y1 

YS 

GND 
GND 
GND 

Y6 
Y7 
Y8 

Y9 

Y10 

(31 

A1 

A2 
A3 

A4 

AS 
vee 
vee 
A6 

A7 

A8 

A9 
A10 
(32 

54ACT11828 .•• FK PACKAGE 

(TOP VIEW) 

00 
C?.,.U') 00<01'«««»«« 
4321282726 

5 25 

6 24 

7 23 

8 

9 

10 

22 

21 

20 

11 19 
12 1314 15 16 17 18 

APRIL 1993 

Copyright © 1993. Texas Instruments Incorporated 
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54ACT11828, 74ACT11828 
10-BIT BUFFERS/BUS DRIVERS 
WITH 3-STATE OUTPUTS 
SCAS092 - 03387, APRIL 1993 

logic symbolt 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

A10 

28 

15 

27 

26 

25 

24 

23 

20 

19 

18 

17 

16 

" 
_J'., 

& 

, 
lEN 

r 
I> '\l 

1 

2 

3 

4 

5 

10 

11 

12 

13 

14 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

Y8 

Y9 

Y10 

t This symbol is in accordance with ANSI/IEEE Sid 91-1984 
and lEe Publication 617-12. 

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

logic diagram (positive logic) 

G1 

G2 

A1 Y1 

2 
A2 Y2 

3 
A3 Y3 

4 
A4 Y4 

5 
A5 Y5 

10 
A6 Y6 

11 
A7 Y7 

12 
A8 Y8 

13 
A9 Y9 

14 
A10 Y10 

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, 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, ',K (V, < 0 or V, > vecl ................................................. ± 20 mA 
Output clamp current, 10K (Va < 0 or Va> Vee) ............................................ ± 50 mA 
Continuous output current, 10 (Va = 0 to Vecl .............................................. ± 50 mA 
Continuous current through Vee or GND .................................................. ± 250 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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recommended operating conditions 

Vec Supply voltage 

VIH High-level input voltage 

VIL Low-level input vottage 

VI Input voltage 

Vo Output voltage 

10H High-level output current 

10L Low-level output current 

At/Av Input tr,ansition rise or fall rate 

TA Operating free-air temperature 

54ACT11828,74ACT11828 
1 a-BIT BUFFERS/BUS DRIVERS 

WITH 3-STATE OUTPUTS 
SCAS092 - 03387. APRIL 1993 

54ACT11828 74ACT11828 
UNIT 

MIN MAX MIN MAX 

4.5 5.5 4.5 5.5 V 

2 2 V 

0.8 0.8 V 

0 Vee 0 Vee V 

0 Vee 0 Vee V 

-24 -24 mA 

24 24 mA 

0 10 0 10 ns/V 

-55 125 -40 85 °e 

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

TA = 25°C 54ACT11828 74ACT11828 
PARAMETER TEST CONDITIONS VCC UNIT 

MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
10H =-50vA 

5.5V 5.4 5.4 5.4 

4.5V 3.94 3.7 3.8 
VOH IOH=-24mA V 

5,5V 4.94 4.7 4.8 

10H =-50mAt ,5.5V 3.85 

10H =-75 mAt 5.5V 3.85 

4.5V 0.1 0.1 0.1 
10L= 50 vA 

S.SV 0.1 0.1 0.1 

4.5V 0.36 O.S 0.44 
VOL IOL=24mA V 

5.5V 0.36 0.5 0.44 

10L = 50 mAt 5.5V 1.65 

IOL=75mAt 5.5V 1.65 

10Z Vo = Vee or GND 5.5V '" 0.5 ",10 ",5 vA 
II VI = Vee or GND 5.5V '" 0.1 ± 1 ",1 vA 
lee VI = Vee or GND. 10=0 5.5V 8 160 80 vA 

Alee* 
One input at 3.4 V. 

5.5V 0.9 1 1 mA 
Other inputs at GND or Vee 

ei VI = Vee or GND SV 4.5 pF 

eo 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. * 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. 
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54ACT11828,74ACT11828 
10-BIT BUFFERS/BUS DRIVERS 
WITH 3-STATE OUTPUTS 
SCAS092 - D3387, APRIL 1993 

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

FROM TO TA = 25°C 54ACT11828 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX 

tpLH 1,9 5.6 8.3 1.9. 10.9 
Aor B Y 

tpHL 5.2 8 10.3 5.2 12.4 

tpZH 2.9 7 9.9 2.9 13 
GlorG2 y 

tpZL 3.4 8.3 11.4 3.4 15.8 

tpHZ 6 9 11.3 6 12.9 
GlorG2 y 

tpLZ 5.9 8.5 10.9 5.9 12.3 

operating characteristics, VCC = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

I Outputs enabled 
Cpd Power dissipation capacitance CL = 50 pF, f= 1 MHz 

IOutputs disabled 

PARAMETER MEASUREMENT INFORMATION 

5000 S1 

From Output --.--.--.y..,'v----" 
Under Test 

CL=50pF T 
(see Note A) 

5000 

LOAD CIRCUIT 

o 2xVCC 
TEST 

o Open tPLHltpHL 

rD 

tpLZltpZL 
tpHz/tPZH 

-= 

74ACT11828 
UNIT 

MIN MAX 

1.9 10.2 
ns 

5.2 11.7 

2.9 12.1 
ns 

3.4 14.7 

6 12.3 
ns 

5.9 11.7 

TYP UNIT 

37 

11 
pF 

S1 

Open 

2xVee 
GND 

3V 

'--___ t<-j·1.~V ____ OV 

Input L 
(see Note B) ----I: 1.5 V 

I I 
tpHL ill ~I 

I 

Output -----.....\50% Vce 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

Output __ --;._ 

Waveform 1 
S1 at2 xVce 

(see Note C) 

Output 
Waveform 2 

S1 atGND 

I 
I 
I 

tpZH -+j 

(see Note e) ----

VOLTAGE WAVEFORMS 

"'Vee 

VOH 

'" OV 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT11867 
SYNCHRONOUS 8-BIT UP/DOWN BINARY COUNTER 

WITH ASYNCHRONOUS CLEAR 

• Inputs Are TTL-Voltage Compatible 

• Asynchronous Clear 

• Fully Independent Clock Circuit Simplifies 
Use 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vce and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-!lm Process 

• 500-mA Typical Latch-Up Immunity at 125·C 

description 

The 74ACT11867 is a synchronous presettable 
binary counter featuring an internal carry 
look-ahead for cascading in high-speed counting 
applications. Synchronous operation is provided 
by having all flip-flops clocked simultaneously so 

SCAS178- DECEMBER 1991-REVISEDAPRIL 1993 

ow PACKAGE 
(TOP VIEW) 

OA A 
OB B 
Oe C 
00 0 
OE 5 E 

GND 6 F 
GND 7 
GND 8 
GND 9 

OF 10 

OG 11 

OH 12 
RCO 13 
ClK 14 

VCC 

Vce 
G 
H 

ENT 
80 
81 

that the outputs change coincident with each other when so instructed by the count-enable inputs and internal 
gating. This mode of operation helps eliminate the output counting spikes that are normally associated with 
asynchronous (ripple-clock) counters. A buffered clock (ClK) input triggers the eight flip-flops on the rising 
(positive-going) edge of the clock waveform. 

The counters are fully programmable; that is, the outputs may each be preset to either logic level. The load-mode 
Circuitry allows parallel loading of the cascaded counters. As loading is synchronous, selecting the load mode 
disables the counter and causes the outputs to agree with the data inputs after the next clock rising edge. 

The carry look-ahead circuitry is provided for cascading counters for n-bit synchronous applications without 
additional gating. This is done with two count-enable inputs and a carry output. Both count-enable (ENP and 
ENT) inputs must be low to count. The direction of the count is determined by the levels of the select (SO and 
S1) inputs (see the function table). Inpu1 ENT is fed forward to enable the ripple-carry (RCO) output. RCO then 
produces a low-level pulse while the count is zero (all outputs low) when counting down or 255 during counting 
up (all outputs high). This low-level overflow carry pulse can be used to enable successive cascaded stages. 
Transitions at ENP and ENT are allowed regardless of the level of the clock input. 

These counters feature a fully independent clock circuit. Whenever ENP and/or ENT is taken high, RCO either 
goes high or remains high. The function of the counter (whether enabled, disabled, loading, or counting) is 
dictated solely by the conditions meeting the stable setup and hold times. 

The 74ACT11867 is characterized for operation from -40·C to 85·C. 

EPIC is a trademark of Texas Instruments Incorporated. 
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74ACT11867 
SYNCHRONOUS 8-BIT UP/DOWN BINARY COUNTER 
WITH ASYNCHRONOUS CLEAR 
SCAS178 - 03990, DECEMBER 1991 - REVISED APRIL 1993 

logic symbolt 

SO 

$1 

ENT 

ENP 

ClK 

A 

B 

C 

o 
E 

F 

G 

H 

16 

15 

17 "-
18 "-

14 

28 

27 

26 

25 

24 

23 

20 

19 

MODE FUNCTION TABLE 

$1 SO FUNCTION 

l l Clear 

L H Countdown 

H L load 

H H Count up 

.} c;o-
M-

1 3 
1,4,5CT=0 

t1 G4 3,4,5CT = 255 

G5 0 

C6I1,4,5--I3,4,5+ 
OR , r 

2,60 

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

74ACT11867 
SYNCHRONOUS 8·BIT UP/DOWN BINARY COUNTER 

WITH ASYNCHRONOUS CLEAR 
SCAS178-D3990, DECEMBER 1991- REVISED APRIL 1993 

CLK±~~;;l 50 

51 

F 23 

H 19 

ENT 17 
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74ACT11867 
SYNCHRONOUS 8·BIT UP/DOWN BINARY COUNTER 
WITH ASYNCHRONOUS CLEAR 
SCAS178 - 03990, DECEMBER 1991 - REVISED APRIL 1993 

output sequence 

Outputs 

51 ----.... 1L...-~1 : ,..1 ___________ _ 

-+--+1 ..... 1 : 
I~-------r-----------------

---I--I1-~a...;: -------t:.:.:.:::.:.:.:.:::.::::::::.:.:. 
--_-_-~~~~~I~'~I ---i-----------------• I,t 1-----------------

I~-------T-----------------.---t--"1'1..,.,41 r-----------------IU-------+----------------.---+---+1..,.,-+1-------+------------------
I~ _____ --~-----------------

r-~--+:"r-t1 t-----------------
I~-------T-----------------.--....;.---;.,..,.,-+1 r--------------,---
,U-------T--------~--------

r--+--~I,.,.l-+I ------r-----------------
I~-------~-----------------

QC ----l : 
----, ~~I --~ 

QD I I '---+----' 
Qe ----j I .-----+------
QF ----l 1-1 ..... : ----,L.-_..;.-__ .;---!-------
QG ----l I I 

I : QH ----j ......... --I 
WI---+I-""u U 

253 254 25S 0 1 2 1 0 25S 254 253 252 

I I I-- Count Up + Count Down + 
Async Preset 
Clear Outputs 

to 252 

Inhlbltt ---+ 

t ENT and ENP must both be low for counting to occur. 
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74ACT11867 
SYNCHRONOUS 8-BIT UP/DOWN BINARY COUNTER 

WITH ASYNCHRONOUS CLEAR 
SCAS178 - 03990, DECEMBER 1991 - REVISED APRIL 1993 

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) ........................................... ±SO mA 
Continuous output current, 10 (Vo = 0 to Vee) ............................................. ±SO mA 
Continuous current through Vee or GND ................................................. ±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 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 clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

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 O.B V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

10H High-level output current -24 rnA 

10L Low-level output current 24 rnA 

At!I!N Input transition rise or fall rate 0 10 ns!V 

TA Operating free-air temperature -40 B5 °e 

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

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

PARAMETER TEST CONDITIONS Vee 
TA = 25°C 

MIN MAX UNIT 
MIN TYP MAX 

4.5V 4.4 4.4 
10H =-50 IJA 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.B V 
IOH=-24mA 

5.5V 4.94 4.B 

10H =-75 rnA; 5.5V 3.85 

4.5V 0.1 0.1 
10L = 50 IJA 

5.5V 0.1 0.1 

VOL 4.5V 0.36 0.44 V 
IOL=24mA 

5.5V 0.36 0.44 

10L= 75 rnA; 5.5V 1.65 

II VI = Vee or GND 5.5V ",0.1 ",1 IJA 
ICC VI = Vee or GND, 10=0 5.5V B 80 IlA 
Alee§ One input at 3.4 V, Other inputs at Vee or GND 5.5V 0.9 1 rnA 

ei VI = Vee or GND 5V 4.5 pF 

i Not more than one output should be tested at a lime, 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 TIL voltage levels rather than 0 V or Vee. 

1ExAs .Jf 
INSTRUMENTS 
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74ACT11867 
SYNCHRONOUS 8-BIT UP/DOWN BINARY COUNTER 
WITH ASYNCHRONOUS CLEAR 
SCAS178- 03990, DECEMBER 1991-REVISEDAPRIL 1993 

timing requirements over recommended operating free-air temperature range, Vee = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 

TA = 25°C 
MIN MAX UNIT 

MIN MAX 

fclock Clock frequency 0 70 0 70 MHz 

SO and S110w 12 12 
tw Pulse duration ns 

ClK 6.5 6.5 

Data 8 8 

ENP, ENT 4 4 

tsut Setup time before CLKt SO, S1 (load) 11 11 ns 

SO, S1 (count down) 11 11 

SO, S1 (count up) 11 11 

th Hold time after ClKt Data 1 1 ns 

tskew Skew time between SO and S1 to avoid inadvertent clear; SO and Sllow 0 0 ns 

t This setup lime IS required to ensure stable dala. 
; This is the maximum time for which SO and Sl may be low simultaneously when the device transitions between the load (S1 = H, SO = L) and 

count-down (S1 = l, SO = H) modes. 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUl) (OUTPUl) 

fmax 

tPlH 
RCO ClK 

tpHl 

tplH 
ClK Q 

tpHL 

tplH 

tpHl 
ENT RCO 

tpHl Clear (SO, S1 low) Q 

IplH 
SO,S1 

RCO (count up/down) 

IpHl 
SO,SI 

RCO (count up/down) 

tpHl Clear (SO, S1 lOW) RCO 

operating characteristics, Vee = 5 V, TA = 25°C 

Cpd 

2-{;02 

PARAMETER 

Power dissipation capacitance 

TEXAS ~ 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

TA=25°C 
MIN 

MIN TYP MAX 

70 70 

6 9.9 12.7 6 

6.4 10.9 14.2 6.4 

5 8.9 11.9 5 

4.9 9 12.2 4.9 

3.9 6.8 9.1 3.9 

3.1 7 10.2 3.1 

6.3 11.9 16.6 6.3 

5.5 10.4 15.6 5.5 

5.6 10.1 14.8 5.6 

6.2 11.3 15.6 6.2 

TEST CONDITIONS 

Cl= 50 pF, f = 1 MHz 

MAX UNIT 

MHz 

14.6 
ns 

16.3 

13.6 
ns 

14 

10.5 
ns 

11.5 

19.1 ns 

17.8 ns 

17.2 ns 

17.8 ns 



nmlnglnp~ 

(see Note B) 

Datalnp~ 

74ACT11867 
SYNCHRONOUS 8·BIT UP/DOWN BINARY COUNTER 

WITH ASYNCHRONOUS CLEAR 
SCAS178 - 03990, DECEMBER 1991 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

LOAD CIRCUIT 

___ Jj1.5V c:: 
14 ~ th 

tau ~ J- ---- 3V J 1,5V ,1,5V ...... ---ov 
VOLTAGE WAVEFORMS 

I+- tw ----tI 
I I 3V 

Inp~ 3 Eov 

Input 
(aee Note B) 

In·Phaae 
O~p~ 

O~·of·Phase 

O~p~ 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacnance. 
B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition pel measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

1ExAs .., 
INSTRUMENTS 
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• 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-f.lm Process 

• 500-mA Typical Latch-Up Immunity 
at 125°C 

description 

This dual 4-bit transparent Ootype latch features 
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. 

1LE 
1Q1 

1Q4 
GNO 
GNO 
GNO 
GNO 
2Q1 
2Q2 
2Q3 
2Q4 
2LE 

74AC11873 
DUAL 4-81T D-TYPE LATCH 

WITH 3-STATE OUTPUTS 
JANUARY 1990-REVISEDAPRIL 1993 

ow PACKAGE 
(TOP VIEW) 

10C 
1CLR 
101 
102 
103 
104 

Vcc 
Vcc 
201 
202 
203 
204 
2CLR 
20C 

When the latch-enable (1 LE or 2LE) input is high, the a outputs will follow the data (0) inputs in true form, 
according to the function table. When LE is taken low, the outputs will be latched. When the clear (1 CLR or 
2CLR) input goes low, the a outputs go low independently of LE. The outputs are in a high-impedance state 
when the output-control (1 OC or 20C) input is at a high logic level. 

The 7 4AC11 873 is characterized for operation from -40·C to 8S·C. 

OC 

L 

L 

L 

L 

H 

EPIC is a trademark of Texas Instruments Incorporated. 

FUNCTION TABLE 
(each 4-bit latch) 

INPUTS 

CLR LE 0 

L X X 

H H H 

H H L 

H L X 

X X X 

OUTPUT 
Q 

L 

H 

L 

00 
Z 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1993. Texas Instruments Incorporated 
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74AC11873 
DUAL 4-81T D· TYPE LATCH 
WITH 3-STATE OUTPUTS 
03398, JANUARY 1990 - REVISED APRIL 1993 

logic symbolt logic diagram, each quad latch (positive logic) 

lOC 

lLE 

lCLA 

101 

102 

103 

104 

20C 
2LE 

2CLR 

201 

202 

203 

204 

28 r.... 
1 

'Z1 r.... 

26 

28 

24 

23 

15 r.... 
14 

16 ,.... 

20 

19 

18 

17 

EN 
Cl 

R , r 
2 

10 t> V 
3 

4 

5 

EN 
Cl 
R .., r 10 
10 t> V 

11 

12 

13 

t This symbol Is In accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

lQl 

102 

lQ3 

104 

2Ql 

202 

2Q3 

2Q4 

LE 

>-41>+--1 R 
Cl 

o1----------~--~ 10 

R 

Cl 
02----------~--~10 

R 

Cl 
03 -----------1'-+-i 10 

R 

Cl 
04--------------~10 

>--+-- Ql 

>--+-- 02 

>-'-+- Q3 

>----- 04 

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 Vto Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI> Vee) ............................................... ±20 mA 
Output clamp current,lOK (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±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 condHions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

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

2~06 
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recommended operating conditions 

Vee Supply voltage 

Vee =3V 

VIH High-level input voltage Vee =4.5V 

Vee =5.5V 

Vee = 3 V 

VIL Low-level input voltage Vee =4.5V 

Vee =5.5V 

VI Input voltage 

Vo Output voltage 

Vee = 3V 

IOH High-level output current Vee = 4.5 V 

Vee = 5.5 V 

Vee=3V 

10L Low-level output current Vee =4.5V 

Vee =5.5V 

l!.t/I!.v Input transition rise or fall rate 

TA Operating free-air temperature 

74AC11873 
DUAL 4-BIT D-TYPE LATCH 

WITH 3-STATE OUTPUTS 
03398, JANUARY 1990 - REVISED APRIL 1993 

MIN NOM MAX UNIT 

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 rnA 

-24 

12 

24 rnA 

24 

0 10 ns/V 

-40 85 ·e 

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

PARAMETER TEST CONDITIONS VCC 
TA=25·C 

MIN TYP 

3V 2.9 

10H =-50 JAA 4.5V 4.4 

5.5V 5.4 

VOH IOH=-4mA 3V 2.58 

4.5V 3.94 
10H =-24mA 5.5V 4.94 

10H =-75 mAt 5.5V 

3V 

IOL = 50 JAA 4.SV 

5.SV 

VOL 10L= 12mA 3V 

4.5V 
IOL=24mA 

S.SV 

10L= 75 mAt S.SV 

II VI = Vee or GND S.SV 

10Z Vo = Vec or GND 5.5V 

lee VI = Vee or GND, 10=0 S.SV 

Cj VI = Vee or GND 5V 4.5 

Co Vo = Vec 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. 

TEXAS ~ 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAUAS, TEXAS 75265 

MIN MAX UNIT 
MAX 

2.9 

4.4 

5.4 

2.48 V 

3.8 

4.8 

3.85 

0.1 0.1 

0.1 0.1 

0.1 0.1 

0.36 0.44 V 

0.36 0.44 

0.36 0.44 

1.65 

±0.1 ±1 JAA 
±O.S ±5 i.&A 

8 80 i.&A 
pF 

pF 

2-607 



74AC11873 
DUAL 4-BIT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 
03398, JANUARY 1990 - REVISED APRIL 1993 

timing requirements over recommended operating free-air temperature range, Vee = 3.3 V ± 0.3 V 
(unless otherwise noted) (see Figure 1) 

TA = 25°C 
MIN MAX UNIT 

MIN MAX 

Cl,.Rlow 5 5 
tw Pulse duration ns 

LEhigh 5 5 

High 3 3 
tsu Setup time, data before LE~ ns 

Low 4 4 

High 1 1 
th Hold time, data after LE ~ ns 

Low 1 1 

timing requirements over recommended operating free-air temperature range, Vee = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 

TA=25°C 
MIN 

MIN MAX 

CLRlow 5 5 
tw Pulse duration 

LEhigh 5 5 

High 2 2 
tsu Setup time, data before LEl 

Low 3 3 

High 1 1 
th Hold time, data after LE l 

Low 1 1 

switching characteristics over recommended operating free-air tempersture range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 

tpLH 

tpHL 

tpLH 

tPHL 

tPHL 

tpZH 

tpZL 

tpHZ 

tpLZ 

2~08 

FROM 
(INPUT) 

D 

LE 

CLR 

OC 

OC 

TO 
(OUTPUT) 

Q 

Q 

Q 

Q 

Q 

TEXAS ~ 
INSTRUMENTS 
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TA = 25°C 
MIN 

MIN TVP MAX 

2.8 8.8 11.2 2.8 

2.8 9 11.2 2.8 

3 9.4 11.8 3 

2.9 9.4 11.7 2.9 

2.3 8.2 10.3 2.3 

1.8 6.4 8.4 1.8 

2.7 9.9 12.5 2.7 

3.8 6.8 8.4 3.8 

3.5 6.8 8.5 3.5 

MAX UNIT 

ns 

ns 

ns 

MAX UNIT 

13 
ns 

12.7 

13.6 
ns 

13.2 

11.5 ns 

9.7 
ns 

14.4 

9 
ns 

9.1 



74AC11873 
DUAL 4-BIT D-TYPE LATCH 

WITH 3-STATE OUTPUTS 
03398. JANUARY 1990 - REVISEOAPRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUl) (OUTPUl) 

tpLH 
D Q 

tpHL 

tpLH 
LE Q 

lPHL 

tpHL CLR Q 

tpZH 
OC Q 

tpZL 

tpHZ 
OC Q 

tpLZ 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER 

Cpd Power dissipation capacitance per latch 
I Outputs enabled 

I Outputs disabled 

TEXAS ~ 
INSlRUMENTS 

TA=25°C 

MIN TYP MAX 

2.2 5.5 7.3 

2.1 5.5 7.2 

2.4 5.9 7.8 

2.2 5.8 7.6 

1.7 5.1 6.8 

1.2 4.1 5.6 

1.9 5.5 7.3 

3.5 5.9 7.4 

3.3 5.5 7 

TEST CONDITIONS 

CL = 50 pF. f = 1 MHz 

POST OFFICE BOX 655303 • DAUAS. TEXAS 75265 

MIN MAX UNIT 

2.2 8.4 
ns 

2.1 8.2 

2.4 8.9 
ns 

2.2 8.7 

1.7 7.6 ns 

1.2 6.4 
ns 

1.9 8.5 

3.5 7.9 
ns 

3.3 7.6 

TYP UNIT 

43 

9 
pF 

2-609 



74AC11873 
DUAL 4-BIT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 
03398, JANUARY 1990 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output -4'--"-'--'VVv---./ 

Under Test 

o 2xVCC 

o Open 

CL=50pF I 
(see Note A) _ 

5000 

Input 

Input 
(see Note B) 

In·Phase 
Output 

Out-of·Phase 
Output 

LOAD CIRCUIT 

VOLTAGE WAVEFORMS 

L 500/0 \ 5O~--- ::C 

---'I I""" ---
tpLH +----I K tpHL 

I I \1-':'::-: VOH 
I 1500/0 V~C ~Vcc 

--+1 ---' I VOL 

tpHL -l.---.! ~ tpLH 

I ~ VOH 
\.50% Vee T 50% Vec 

. - -- VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

Timing Input 
(see Note B) 

Data Input 

Output 
Control 

(Iow·level 
enabling) 

Output 
Waveform 1 

S1 at2 xVCC 
(see Note e) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

TEST S1 

tpLHftpHL Open 

tPLZltPZL 2xVCC 
tPH:z!tPZH GND 

\50% 1-50:::. ____ 
I 

tPZL-+j ~ I 

~ I I tPLZ-.I 
I \500/0VC~ 

KO%_v£.c_ I 
I I 

~ I I tpHZ~ 
tpZH -+J j4- I I 

VOLTAGE WAVEFORMS 

VCC 

OV 

.. VCC 

VOL 

VOH 

.. OV 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 

2-610 

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. 

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT11874 
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

• Inputs Are TTL-Voltage Compatible 

• 3-5tate Buffer-Type Outputs Drive Bus 
Lines Directly 

• Bus-Structured Pinout 
• 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-\-lm Process 

• SOO-mA Typical Latch-Up Immunity 
at 12S·C 

description 

The 7 4ACT1187 4 contains dual 4-bit registers 
featuring 3-state outputs designed specifically for 
bus driving. This makes this device particularly 
suitable for implementing buffer registers, I/O 
ports, and working registers. 

MARCH 1990 APRIL 1993 

ow PACKAGE 

(TOP VIEW) 

lCLK 1 10E 
lQl 2 lCLR 
lQ2 3 101 
lQ3 4 102 
lQ4 5 103 

GNO 6 104 
GNO 7 VCC 
GND 8 21 VCC 
GNO 9 20 201 
2Ql 10 19 202 
2Q2 11 18 203 
2Q3 2D4 
2Q4 2CLR 

2CLK 20E 

The D-type edge-triggered flip-flops enter data on the low-to-high transition of the clock. The 7 4ACT1187 4 has 
CLR inputs and noninverting outputs. Taking CLR low causes the four Q outputs to go low independently ofthe 
clock. 

The 7 4ACT1187 4 is characterized for operation from - 40·C to 85·C. 

OE 

L 

L 

L 

L 

H 

FUNCTION TABLE 
(each flip-flop) 

INPUTS 

CLR CLK 0 

L X X 

H t H 

H t L 

H L X 

X X X 

OUTPUT 
Q 

L 

H 

L 

00 
Z 

EPIC is a trademark of Texas Instruments Incorporated. 

~:~~;nc:o:~: :~=~~~ "pe~~~~!r:~ : fu:~~::~~m~'r!t~ 
standard warranty. Production procnalng doe. not necelaarlly Include 
... tlng of all plrlmtlert. TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993. Texas Instruments Incorporated 
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74ACT11874 
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCAS212 - 03447, MARCH 1990 - REVISED APRIL 1993 

logic symbolt 

10E 

1CLK 

1CLR 

101 

102 

103 

104 

20E 

2CLK 

2CLR 

201 

202 

203 

204 

28 "-
1 

'Z1 "-

23 

22 

21 

20 

15 b-

14 

16 "-

20 

19 

18 

17 

EN 
C1 

R ., r 2 
10 1 'V 

3 

4 

5 

EN 
C1 

R , r 10 
10 1 'V 

11 

12 

13 

101 

102 

103 

104 

201 

202 

203 

204 

t This symbol is in accordance with ANSI/IEEE SId 91-1984 
and IEC Publication 617-1;2. 

logic diagram (each 4-bits) (positive logic) 

OE 

CLK 

01 

02 

03 

04 

01 

Q2 

03 

04 

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 ... , ............................................. ±20 mA 
Output clamp current,lOK (Va < 0 or Va> Vecl ..................................... , .. , ... ±50 mA 
Continuous output current, 10 (Va = 0 to Vecl ........ , ..................................... ±50 mA 
Continuous current through Vee or GND ................................... , .... , ...... ,., ±200 mA 
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 condnions· 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. 

2-612 
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recommended operating conditions 

Vce Supply voltage 

VIH High-level input voltage 

VIL Low-level input voHage 

VI Input voltage 

Vo Output voltage 

10H High-level output current 

10L Low-level output current 

ll.t/ll.v Input transition rise or fall rate 

TA Operating free-air temperature 

74ACT11874 
DUAL 4·81T D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

WITH 3·STATE OUTPUTS 
SCAS212-D3447, MARCH 1990- REVISED APRIL 1993 

MIN MAX UNIT 

4.5 5.5 V 

2 V 

0.8 V 

0 Vee V 

0 Vee V 

-24 mA 

24 mA 

0 10 ns/V 

-40 85 ·e 

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

PARAMETER TEST CONDITIONS Vee 
TA=25·e 

MIN TYP 

3V 2.9 

10H =- 50 IJA 4.5V 4.4 

5.5V 5.4 

VOH 10H =-4mA 3V 2.58 

4.5V 3.94 
10H =-24mA 

5.5V 4.94 

10H =-75mAt 5.5V 

3V 

10L = 50 IJA 4.5V 

5.5V 

VOL 10L= 12mA 3V 

4.5V 
10L = 24 mA 

5.5V 

IOL=75 mAt 5.5V 

10Z Vo = Vee or GND 5.5V 

II VI = Vee or GND 5.5V 

ICC VI = Vee or GND, 10=0 5.5V 

ej VI = Vee or GND 5V 4 

Co Vo = 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. 

TEXAS ~ 
INsrRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

MIN MAX UNIT 
MAX 

2.9 

4.4 

5.4 

2.48 V 

3.8 

4.8 

3.85 

0.1 0.1 

0.1 0.1 

0.1 0.1 

0.36 0.44 V 

0.36 0.44 

0.36 0.44 

1.65 

",0.5 ",5 IJA 
'" 0.1 '" 1 IJA 

8 80 IJA 
pF 

pF 
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74ACT11874 
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCAS212-D3447, MARCH 1990-REVISEDAPRIL 1993 

timing requirements over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

TA = 25°C 

MIN TYP MAX 

Iclock Clock frequency 0 125 

CLRlow 2 
tw Pulse duration 

ClK high or low 2 

Data 1 
tsu Setup time before ClKt 

ClRlow 2 

th Hold time after ClKt Data 2 

MIN 

0 

4 

4 

5 

2 

1 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=25"C 

MIN 
(INPUl) (OUTPUl) MIN TYP MAX 

1m ax 125 125 

tplH 7.5 3.7 
ClK AnyQ 

tpHl 8.1 4.1 

tpHl ClR AnyQ 8.8 3.5 

tpZH 6.4 1.6 
OE AnyQ 

tpZl 8.6 2.4 

tpHZ 
OE 

6.9 5.4 
AnyQ 

tpLZ 6.8 4.9 

operating characteristics, Vee = 5 V, TA = 25°e 
PARAMETER TEST CONDITIONS 

I Outputs enabled 
Cpd Power dissipation capacitance I Outputs disabled 

Cl= 50 pF, 1=1 MHz 

1ExAs ~ 
INSIRUMENTS 
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MAX UNIT 

125 MHz 

ns 

ns 

ns 

MAX UNIT 

MHz 

9.4 
ns 

10.6 

11.8 ns 
7.4 

ns 
9.5 

9.4 
ns 

9.1 

TYP UNIT 

76 

64 
pF 



74ACT11874 
DUAL 4·81T D·TYPE EDGE·TRIGGERED FLIP· FLOPS 

WITH 3·STATE OUTPUTS 
SCAS212-D3447, MARCH 1990- REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

o 2xVCC 

5000 51 
From Output --.f---.----'l/'I/V----' 

o Open 

ro Under Test 

CL=50pF T 
(see Note A) 

5000 

LOAD CIRCUIT 

14--- tw --.I 

Input 

I I 3V 

3 Eov 
VOLTAGE WAVEFORMS 

---- 3V 
Input J".5V \1.5V (see Note B) 

OV I 
I I ~ 

tpLH ~ I I tpHL 

I I ~VOH In·Phase 
Output I 150% V~c 50% VCC 

I I VOL 
I 

~tPLH tPHL~ 
Out-at-Phase 

\5O%VCC 
~VOH 

Output 5~~C';OL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capachance. 

Timing Input 
(see Note B) 

Data Input 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

51 at2 xVCC 
(see Note C) 

Output 
Wavetorm2 

51 atGND 
(see Note C) 

TEST 51 

tPLH/tpHL Open 

tpLZ/tpZL 2xVCC 
tpHZ/tPZH GND 

3V 

OV 

VOLTAGE WAVEFORMS 

\1.5V i1.~V ____ 
I 

tpZL ---Jot 14- I 
I I tpLZ-.I !.-
I ~O%vccl 

I 

~~ . .YQ.C_ I 
I I 

~ I I tpHZ-+t 
tpZH~ j4- I 

/5O%VCC 
~"VCC-

VOLTAGE WAVEFORMS 

3V 

OV 

=VCC 

VOL 

VOH 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 Q, tr = 3 ns, If = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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74AC11898 
10-BIT PARALLEL-OUT SERIAL SHIFT REGISTER 

1990 - REVISED APRil 1 993 

• AND-Gated (Enable/Disable) Serial Inputs 
• Fully Buffered Clock and Serial Inputs 

• Direct Clear 
• Fully Synchronous Data Transfers 
• Flow-Through Architecture Optimizes 

PCB Layout 

• Center-Pin Vee and GND Pin Configurations 
Minimize High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-~m Process 

• SOO-mA Typical Latch-Up Immunity at 12S·C 
• Package Options Include Plastic 

Smail-Outline Packages and Standard 
Plastic 300-mll DIPs 

description 

ow OR N PACKAGE 
(TOP VIEW) 

Oc OB 

OD OA 

OE ClR 
GND A 
GND Vee 
GND Vee 
GND 7 B 

OF ClK 
OG OJ 

OH 01 

The 74AC11898 features AND-gated serial inputs and an asynchronous clear. The gated serial inputs 
(A and 8) permit complete control over incoming data. A low at either input inhibits entry of new data and resets 
the first flip-flop to the low level on the rising edge of the next clock pulse. A high-level input enables the other 
input. which then determines the state of the first flip-flop. Data at the serial inputs may be changed while the 
clock is high or low provided the minimum setup and hold time requirements are met. Clocking occurs on the 
low-to-high transition of the clock input. 

The 74AC11898 is characterized for operation from -40·C to 85·C. 

FUNCTION TABLE 

INPUTS OUTPUTS 

ClR ClK A B QA QB 

L X X X L L 

H L X X aAO aBO 

H t H H H aAN 

H t L X L aAN 

H t x L L OAN 

H = high level (steady state) 
X = Irrelevant (any input. including transitions) 
t = transition from low to high level 

... QJ 

L 

OJO 

OIN 

OIN 

alN 

aAo. 0BO. OJO = the level of aA. aB. OJ respectively. before the 
indicated steady-state input conditions were established. 
an. ain = the level or OA or OJ before the most recent t transition 
of the clock; indicates a one-bit shift. 

EPle is a trademark of Texas Instruments Incorporated. 

~~~~~:o~r! '~:~~l~~ .. ~~~=,:~ ~ -rx:!lj~:::m~-:; 
TEXAS ." 

Copyright © 1993. Texas Instruments Incorporated 

Itandard w.rr.n~ Production proc ... lng doe. nol nec .... rily Include 
t •• ting of III piramet ..... 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 2~17 



74AC11898 
10·BIT PARALLEL·OUT SERIAL SHIFT REGISTER 

03644, OCTOBER 1990-REVISEOAPRIL 1993 

logic symbolt 

CLK 

CLR 

A 

8 

13 

18 

17 

14 

"-

SRG10 

C1/-+ 

, r 

& 110 
19 

20 

1 

2 

3 

8 

9 

10 

11 

12 

logic diagram (positive logic) 

A 

8 

CLK 

t This symbol is in accordance with ANSI/lEEE Sid 91-1984 
and lEe Publication 617-12. 

2-618 
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t-~~-=2:::0, Q8 

t--+--"- Qc 

1--.-_...::2:... Qo 

t--+_...:::3:... Q 

E 

1--.-_...:::9_ Qa 

<--__ 1...:::2:... 
.- QJ 



74AC11898 
10-BIT PARALLEL-OUT SERIAL SHIFT REGISTER 

03644, OCTOBER 1990 - REVISED APRIL 1993 

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 rnA 
Output clamp current. 10K (VA < 0 or Va> Vee> ........................................... ±50 rnA 
Continuous output current. 10 (Va = 0 to Vee> .............................................. ±50 rnA 
Continuous current through Vee or GND .................................................. ±250 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-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 clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

lJ.VlJ.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floabng Inputs must be held high or low. 

TEXAS ~ 
INSTRUMENTS 

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 

POST OFFICE BOX 655303 • DAu.AS, TEXAS 75265 

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 ns/V 

85 ·e 

2-619 



74AC11898 
10-81T PARALLEL-OUT SERIAL SHIFT REGISTER 

03644, OCTOBER 1990-REVISEOAPRIL 1993 

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

TA=25°C 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX 

3V 2.9 

10H =-50~ 4.5V 4.4 

5.5V 5.4 

VOH IOH=-4mA 3V 2.58 

4.5V 3.94 
IOL=-24mA 5.5V 4.94 

IOH=-75 mAt 5.5V 

3V. 0.1 

IOL=50~ 4.5V 0.1 

5.5V 0.1 

VOL IOL=12mA 3V 0.36 

4.5V 0.36 
IOL=24mA 

5.5V 0.36 

10L= 75 mAt 5.5V 

II VI = VCC or GND 5.5V ",0.1 

ICC VI = VCC or GND, 10=0 5.5V 8 

Ci VI = VCC 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. 

timing requirements over recommended operating free-air temperature range, 
Vee = 3.3 V:t: 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
TA = 25°C 

MIN MAX 

fclock Clock frequency 0 40 

CLRlow 5 
tw Pulse duration 

CLK high or low 12.5 

Data 14 
tsu Setup time before CLK t 

CLR inactive 1.5 

Ih Hold time, data after CLKt 0 

timing requirements over recommended operating free-air temperature range, 
Vee = 5 V:t: 0.5 V (unless otherwise noted) (see Figure 1) 

fclock Clock frequency 

tw Pulse duration 

tsu Setup time before CLKt 

th Hold time, data after CLKt 

2-620 

PARAMETER 

CLR low 

CLK high or low 

Data 

CLR inactive 

TEXAS ~ 
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TA = 25°C 

MIN MAX 

0 60 

4.5 

8.3 

8.5 

1.5 

0 

MIN MAX UNIT 

2.9 

4.4 

5.4 

2.48 V 

3.8 

4.8 

3.85 

0.1 

0.1 

0.1 

0.44 V 

0.44 

0.44 

1.65 

",1 ~ 

80 IlA 
pF 

MIN MAX UNIT 

0 40 ns 

5 
ns 

12.5 

14 
ns 

1.5 

0 ns 

MIN MAX UNIT 

0 60 ns 

4.5 
ns 

8.3 

8.5 
ns 

1.5 

0 ns 



74AC11898 
10-BIT PARALLEL-OUT SERIAL SHIFT REGISTER 

03644, OCTOBER 1990 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=25°C 

MIN 
(INPUT) (OUTPUT) MIN TVP MAX 

fmax 40 60 40 

tpHL CLR AnyQ 4.1 9.4 11.7 4.1 

tpLH 3.3 B.2 10.7 3.3 
CLK AnyQ 

tpHL 3.9 8.9 10.8 3.9 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=25"C 

MIN 
(INPUT) (OUTPUT) MIN TVP MAX 

fmax 60 90 60 

tpHL CLR AnyQ 3.8 6.7 9.1 3.8 

tpLH 2.7 5.5 7.9 2.7 
CLK AnyQ 

tpHL 3.1 6.3 8.6 3.1 

operating characteristics, Vee = 5 V, TA = 25°e 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance CL = 50 pF, f = 1 MHz 

1ExAs ~ 
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MAX UNIT 

MHz 

13 ns 

11.9 
ns 

12.2 

MAX UNIT 

MHz 

10.3 ns 

8.1 
ns 

10 

2--e21 



74AC11898 
10-BIT PARALLEL-OUT SERIAL SHIFT REGISTER 

03644, OCTOBER 1990 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

From Output 

underTe~~ 

Timing Input 
(see Note B) 

Data Input 

CL = 50 pF 
(see Note A) T 500 g 

LOAD CIRCUIT 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

Input 
(see Note B) 

In·Phase 
Output 

Out·ot·Phase 
Output 

VOLTAGE WAVEFORMS 

150% \5;'--- VCC 

~ I' OV 

tPLH~ MtPHL 

I I \!-.:~ VOH : 150% V~C ~VCC __ .L..1-J 1 VOL 

tPHL~ ~tPLH 
I !!= VOH 

\50%VCC T 50%Vcc 
. - -- VOL 

VOLTAGE WAVEFORMS 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 g, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

1ExAs ~ 
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74ACT11898 
10-BIT PARALLEL-OUT SERIAL SHIFT REGISTER 

OCTOBER 1990 - REVISED APRIL 1993 

• Inputs Are TTL-Voltage Compatible 
• AND-Gated (Enable/Disable) Serial Inputs 
• Fully Buffered Clock and Serial Inputs 

• Direct Clear 
• Fully Synchronous Data Transfers 
• Flow-Through Architecture Optimizes 

PCB Layout 
• Center-Pin Vee and GND Pin 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 and Standard 
Plastic 300-mil DIPs 

description 

OW OR N PACKAGE 
(TOP VIEW) 

Oc OB 

OD OA 

OE ClR 
GND A 
GND VCC 
GND VCC 
GND B 

OF ClK 
OG OJ 

OH 01 

The 74ACT11898 features AND-gated serial inputs and an asynchronous clear. The gated serial inputs 
(A and 8) permit complete control over incoming data. A low at either input inhibits entry of new data and resets 
the first flip-flop to the low level on the rising edge of the next clock pulse. A high-level input enables the other 
input, which then determines the state of the first flip-flop. Data at the serial inputs may be changed while the 
clock is high or low provided the minimum setup and hold time requirements are met. Clocking occurs on the 
low-to-high transition of the clock input. 

The 74ACT11898 is characterized for operation from -40°C to 8SoC. 

FUNCTION TABLE 

INPUTS OUTPUTS 

ClR ClK A B °A °B 
L X X X L L 

H L X X QAO QBO 

H t H H H QAN 

H t L X L QAN 

H t x L L QAN 

H = hIgh level (steady state) 
X = irrelevant (any input. including transitions) 
t = transition from low to high level 

... OJ 

L 

QJO 

QIN 

QIN 

QIN 

QAO. QBO. QJO = the level of QA. QB. QJ respectively. before the 
indicated steady-state inputconditions were established. 
Qn. 0in = the level or OA or QJ before the most recent t transition 
of the clock; indicates aone-bit shift.t 

EPIC is a trademark of Texas Instruments Incorporated. 

~~~~~;=!:r: I~or:.!':~':. "pe~'::=r!~ = r:::i~:~m~~'~ 
TEXAS ~ 

INSTRUMENTS 

Copyright © 1993. Texas Instruments Incorporated 

standard warranty. Production proces.lng dOH "01 neceuarily Include 
l'lting of.1I Plrametera.. 
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74ACT11898 
10-BIT PARALLEL-OUT SERIAL SHIFT REGISTER 

03644, OCTOBER 1990 - REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 

CLK 

CLR 

A 

B 

13 

18 

17 

14 

SRG10 

Cl/ .... 
"- ., 

& 110 

r 
19 

20 

1 

2 

3 

8 

9 

10 

11 

12 

A 
B 

CLK 

tThis symbol is in accordance wilh ANSI/IEEE Sid 91-19B4 
and lEe Publication 617-12. 
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1--..... ---=2::.;:0_ 0B 

1-...... --'- Oc 

2 
I--..... --=- 00 

9 
1--..... --'- OG 
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01 

1-___ 1'--2'-
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74ACT11898 
10-BIT PARALLEL-OUT SERIAL SHIFT REGISTER 

03644, OCTOBER 1990 - REVISED APRIL 1993 

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 ............................................... ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vecl .............................................. ±50 mA 
Continuous current through Vee or GND .................................................. ±250 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 clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 
MIN MAX UNIT 

Vee Supply voltage 4.5 5.5 V 

VIH High-level input voltage 2 V 

VIL Low-level input voRage 0.8 V 

VI Input voRage 0 Vee V 

Vo Output voltage 0 Vee V 

IOH High-level output current -24 mA 

IOL Low-level output current 24 mA 

6.VI1v Input transition rise or fall rate 0 10 nslV 

TA Operating free-air temperature -40 85 °e 

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

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

PARAMETER TEST CONDITIONS vCC 
TA = 25°C 

MIN 
MIN TYP MAX 

4.5V 4.4 4.4 
IOH =- 50 jJA 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 
IOH =-24mA 

5.5V 4.94 4.8 

IOH =-75 mAt 5.5V 3.85 

4.5V 0.1 
IOL = 50 jJA 

5.5V 0.1 

VOL 4.5V 0.36 
10L = 24 mA 

5.5V 0.36 

IOL=75 mA; 5.5V 

IOZ Vo = Vec or GND 5.5V % 0.5 

II VI = Vee or GND 5.5V % 0.1 

ICC VI = Vee or GND, 10=0 5.5V 8 

6.lee§ 
One input at 3.4 V, 

5.5V 0.9 
Other inputs at GND or Vee 

Ci VI = Vee or GND 5V 4 

* 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 Vee. 
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MAX UNIT 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

%5 jJA 

%1 jJA 

80 jJA 

1 mA 

pF 

2-625 



74ACT11898 
10-BIT PARALLEL-OUT SERIAL SHIFT REGISTER 

03644, OCTOBER 1990 - REVISED APRIL 1993 

timing requirements over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
TA = 25°C 

MIN MAX 

fclock Clock frequency 0 40 

ClR low 4.5 
tw Pulse duration 

CLK high or low 12.5 

Data 10 
tsu Setup time before ClKt 

CLR inactive 1.5 

th Hold time, data after ClKt 0 

MIN 

0 

4.5 

12.5 

10 

1.5 

0 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

fmax 

tpHl ClR AnyQ 

tplH 
ClK AnyQ 

tPHl 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER 

Cpd Power dissipation capacitance 

TEXAS ~ 
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TA=25°c 

MIN TYP MAX 

20 65 

4.6 6.7 11.1 

4.1 5.5 8.8 

4.4 6.3 9.4 

TEST CONDITIONS 

Cl= 50 pF, f = 1 MHz 
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MIN 

40 

3.8 

2.7 

3.1 

MAX UNIT 

40 ns 

ns 

ns 

ns 

MAX UNIT 

MHz 

12.1 ns 

9.7 

'10.6 
ns 



TImlnglnpm 
(see Note B) 

Datalnpm 

74ACT11898 
10-BIT PARALLEL-OUT SERIAL SHIFT REGISTER 

03644, OCTOBER 1990 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

LOAD CIRCUIT 

VOLTAGE WAVEFORMS 

i+--- tw ----.I 
I I 3V 

Inpm 3 Eov 

Input 
(see Note B) 

In-Phase 
Output 

Om-of-Phase 
Outpm 

VOLTAGE WAVEFORMS 

~--------~. 3V 
L1.5V \~,;-v---

---Ij I' ov 
tPLH·~ M tpHL 

I I \!-.:~ VOH : ! SO% v~c ~vcc 
--.l..I~ I VOL 

tPHL~ ~tPLH 
I ~ VOH 

\SO%VCC T S~~C~OL 
VOLTAGE WAVEFORMS 

NOTES: A CL includes probe and jig capacnance. 
B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 
C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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ACL Widebus ™ 

Features 

• Low CMOS Power (ACL) 

• 24-mA Output Drive Capability (ACL) 

• .OEC™ Outputs (ACL) 

• Distributed VCC/GND (ACL/ABT) 

• 
• 
• 
• 
• 

Features 

Saves Board Space 

Advanced Performance 

Minimizes System Power 

50-Q Transmission Line Drive Capacity 

Reduced Simultaneous Switching Noise 

Distributed Pinout of 'ACT16245 

• 
• 
• 
• 
• 8-Bit 

Flow-Through Architecture 

Word Width Control Capability 

Distributed Vee and GND 

1 GND per 2 Outputs 

Minir:nal Mutual Coupling 

Package Size Comparison 

sOle 
24 Pin 

16-Bit 

8-Bit 

Widebus is a trademark of Texas Instruments Incorporated. 
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• Member of the Texas Instruments 
Widebus ™ Family 

• 3·State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Distributed Vee and GND Pin 
Configurations Minimize High-Speed 
Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-J.tm Process 

• SOo-mA Typical Latch-Up Immunity 
at 12SoC 

• Packaged In Plastic 300-mil Shrink 
Small-Outline Package Using 2S-mil 
Center-to-Center Pin Spacings 

description 

The 74AC16240 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 
a-bit buffers, or one 16-bit buffer. This device 
provides inverting outputs and symmetrical DE 
(active-low output-enable) inputs. 

WE 
1Y1 
1Y2 

GND 
1Y3 
1Y4 
Vec 
2Y1 
2Y2 

GND 
2Y3 
2Y4 
3Y1 
3Y2 

GND 
3Y3 
3Y4 
Vee 
4Yl 
4Y2 

GND 
4Y3 
4Y4 
40E 

74AC16240 
16-BIT BUS DRIVER 

WITH 3-STATE OUTPUTS 
03605. JULY 1990-REVISEOAPRIL 1993 

DlPACKAGE 
(TOP VIEW) 

7 

20E 
1A1 
1A2 
GND 
1A3 
1A4 
Vee 
2A1 
2A2 
GND 
2A3 
2A4 
3A1 
3A2 
GND 
3A3 
3A4 
Vee 
4A1 
4A2 
GND 
4A3 
4A4 
30E 

The 74AC16240 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74AC16240 is characterized for operation from -40°C to a5°C. 

FUNCTION TABLE 
(each 4-bit buffer) 

INPUTS OUTPUT 

OE A Y 

L H L 

L L H 

H X Z 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 

~~~~:o:T~ .~or:::.ltpe~~:~!':~ : ":::~~~~~m~~'i 
Itandard warranty. Production procesllng dOH not nee •• aaril), Inckld. 
tl.tlng of.1I ptlllmetera. TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1993. Texas Instruments Incorporated 
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74AC16240 
16·BIT BUS DRIVER 
WITH 3·STATE OUTPUTS 
03605, JULY 1990-REVISEOAPRIL 1993 

logic symbolt logic diagram (positive logic) 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

3A1 

3A2 

3A3 

3A4 

4A1 

4A2 

4A3 

4A4 

1 

48 

25 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

r--

r--

r--

r--

EN1 

EN2 

EN3 

EN4 ., 
1 

1 

1 

1 

10E 

1A1 

r 2 
1A2 

1'\7 1Y1 
3 

1Y2 1A3 
5 

1Y3 
6 

1Y4 1A4 

2'\7 
8 

2Y1 
9 

11 
2Y2 20E 
2Y3 

12 

13 
3'\7 

2Y4 2A1 
3Y1 

14 

16 
3Y2 2A2 
3Y3 

17 

19 
3Y4 2A3 

4'\7 4Y1 
20 

22 
4Y2 2A4 
4Y3 

23 
4Y4 

30E 

t This symbol is in accordance with ANSI/lEEE Std 91-1984 
and IEC Publication 617-12. 3A1 

TEXAS ~ 
INSlRUMENTS 

3A2 

3A3 

3A4 

40E 

4A1 

4A2 

4A3 

4A4 
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47 

46 

44 

43 

48 

41 

40 

38 

37 

25 

36 

35 

33 

32 

24 

30 

29 

27 

26 

2 1Y1 

3 
1Y2 

5 
1Y3 

6 
1Y4 

8 2Y1 

9 
2Y2 

11 
2Y3 

12 
2Y4 

13 3Y1 

14 
3Y2 

16 
3Y3 

17 
3Y4 

19 4Y1 

20 
4Y2 

22 
4Y3 

23 
4Y4 



74AC16240 
16-BIT BUS DRIVER 

WITH 3-STATE OUTPUTS 
03605, JULY 1990- REVISEOAPRIL 1993 

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 Vto 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 ................................................. ±400 mA 
Maximum power dissipation at TA = 55°C (in still air) ........................................ 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

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

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

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

At/Av Input transition rise or fall rate 

TA Operating free-air temperature 

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

TEXAS ~ 
INSTRUMENTS 

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 
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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 ns/V 

85 ·e 



74AC16240 
16-BIT BUS DRIVER 
WITH 3-STATE OUTPUTS 
03605, JULY 1990 - REVISED APRIL 1993 

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

PARAMETER TEST CONDITIONS Vee 
TA=25'e 

MIN 
MIN TYP MAX 

3V 2.9 2.9 

10H =-SO!AA 4.SV 4.4 4.4 

S.SV 5.4 5.4 

VOH IOH=-4mA 3V 2.58 2.48 

4.5V 3.94 3.8 
10H =-24mA 5.5V 4.94 4.8 

10H =-75mAf 5.5V 3.85 

3V 0.1 

10L = SO tAA 4.SV 0.1 

5.5V 0.1 

VOL 10L= 12mA 3V 0.36 

4.5V 0.36 
IOL=24mA 

5.5V 0.36 

10L =75 mAt 5.5V 

II VI = Vee or GND 5.5V 0,0.1 

10Z Vo = Vee or GND 5.5V 0,0.5 

lee VI = Vee or GND, 10=0 5.5V 8 

ej VI = Vec or GND 5V 4.5 

Co Vo = Vee or GND 5V 12 

t Not more than one output should be lested 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 Figure 1) 

PARAMETER 
FROM TO TA=25'e 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

IpLH 1.8 5.4 7.5 1.8 
A Y 

IPHL 2.5 7 9.3 2.5 

IPZH 2.1 6.1 8.5 2.1 
OE Y 

IpZL 2.9 8.4 11.3 2.9 

IPHZ OE 
4.3 6.2 8.3 4.3 

y 
IpLZ 3.6 6 7.8 3.6 

1ExAs ~ 
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MAX UNIT 

V 

0.1 

0.1 

0.1 

0.44 V 

0.44 

0.44 

1.65 

0,1 tAA 
0,5 tAA 
80 tAA 

pF 

pF 

MAX UNIT 

8.3 
ns 

10.2 

9.5 
ns 

12.6 

8.7 
ns 

8.4 



74AC16240 
16-BIT BUS DRIVER 

WITH 3-STATE OUTPUTS 
03605, JULY 1990-REVISEOAPRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
VCC = 5 V:I: 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA = 25°C 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

tpLH 1.3 3.3 5.3 1.3 
A Y 

tpHL 1.9 4.3 6.5 1.9 

tpZH 1.6 3.6 5.9 1.6 
OE Y 

tpZL 3.2 4.7 7.2 3.2 

tpHZ 
OE 

4.2 6 7.7 4.2 
Y 

tpLZ 3.4 5.1 6.9 3.4 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

I Outputs enabled 
Cpd Power dissipation capacitance per latch I Outputs disabled 

CL= 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output --t..--_._--Jl..i'l/'v---./ 

Under Test 

CL=50pF T 
(see Note A) 

5000 

LOAD CIRCUIT 

02 x VCC 

o Open 

rD 

-=-

TEST S1 

tpLHllpHL Open 

tPL.ZftPZL 2xVCC 

tpHzttPZH GND 

MAX UNIT 

5.8 
ns 

7.1 

6.6 
ns 

6.1 

8.1 
ns 

7.3 

TYP UNIT 

42 

6 
pF 

Input 
(see Note B) 

.:L 50% \5;'--- VCC 

----" I' OV 

Output 
Control 

(low-level 
enabling) 

VCC 

~--... ty 5O~ ____ OV 

In·Phase 
Output 

Out-of-Phase 
Output 

I I ~ 
tpLH ~ 1 I tpHL 

I I \!-.::::.::-; VOH 
I 150% V~C ~VCC 

---+I-J 1 VOL 

tpHL --1.----.j ~ tpLH 

I ~ VOH 

\50%VCC T 5~~C';OL 
VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacHance. 

Output 
Waveform 1 

S1 at2 x VCC 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

I 
I 
1 

'--_-1-+20% VCC 
~----

tpZH -+t 
I tpHZ-+I 
j+-

___ ..,,150% VCC 

1 

VOLTAGE WAVEFORMS 

=VCC 

VOL 

VOH 

= OV 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus ™ Family 

• Packaged In Plastic 300-mll Shrink 
Smail-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Spacings 

• Inputs Are TTL-Voltage Compatible 
• 3-State Outputs Drive Bus Lines or Buffer 

Memory Address Registers 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC ™ (Enhanced-Performance Implanted 
CMOS) 1-llm Process 

• 500-mA Typical Latch-Up Immunity 
at 125°C 

description 

The ' ACT16240 is a 16-bit buffer or 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 inverting 
outputs and symmetrical active-low output-enable 
(OE) inputs. 

54ACT16240, 74ACT16240 
16-BIT BUFFERS/DRIVERS 

WITH 3-STATE OUTPUTS 
SCAS137 - 03606, JULY 1989 -REVISEOAPRIL 1993 

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

(TOP VIEW) 

WE 20E 
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 3A4 
Vee Vee 
4Y1 4A1 
4Y2 4A2 

GND GND 
4Y3 4A3 
4Y4 4A4 
40E 30E 

The 74ACT16240 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 54ACT16240 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
74ACT16240 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each &action) 

INPUTS OUTPUT 
OE A Y 

L H L 

L L H 

H X Z 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCTION DATA Information 'I current I. of publication date. 
Products conform 10 specifications per the lerml 01 Texa.lnstrument. 
ltandard WIlTanty. Production processing does not nece .... rily Include 
lesting of ,II parameters. TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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54ACT16240, 74ACT16240 
16·BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCAS137-D3606. JULY 1989- REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

3A1 

3A2 

3A3 

3A4 

4A1 

4A2 

4A3 

4A4 

1 

48 

25 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

,..., 

,..., 

,..., 

,..., 

EN1 

EN2 

EN3 

EN4 , 
1 

1 

1 

1 

r 
2 

1<;7 1Y1 
3 

1Y2 
5 

1Y3 
6 

1Y4 
8 

2<;7 2Y1 
9 

2Y2 
11 

2Y3 
12 

2Y4 

3<;7 
13 

3Y1 
14 

3Y2 
16 

3Y3 
17 

3Y4 
19 

4<;7 4Y1 
20 

4Y2 
22 

4Y3 
23 

4Y4 

t This symbol is in accordance with ANSI/IEEE SId 91-1984 
and lEe Publication 617-12. 
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10E 

1A1 

1A2 

1A3 

1A4 

20E 

2A1 

2A2 

2A3 

2A4 

30E 

3A1 

3A2 

3A3 

3A4 

40E 

4A1 

4A2 

4A3 

4A4 
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54ACT16240, 74ACT16240 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCAS137 - 03606, JULY 1989 - REVISED APRIL 1993 

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 rnA 
Continuous output current, 10 (Vo = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±400 mA 
Maximum package power dissipation at TA = 55°C (in still air) ............. ,.................. 0.85 W 
Storage temperature range ....................................................... - 65°C to 150°C 

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

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

recommended operating conditions (see Note 2) 

54ACT16240 

MIN 

VCC Supply voltage 4.5 

VIH High-level input voltage 2 

VIL Low-level input voltage 

VI Input voltage 0 

Vo Output voltage 0 

IOH High-level output current 

IOL Low-level output current 

/j,t/I!N Input transition rise or fall rate 0 

TA Operating free-air temperature -55 

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

TEXAS ~ 
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NOM MAX 

5 5.5 

0.8 

VCC 

Vee 

-24 

24 

10 

125 

74ACT16240 

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 

ns/V 

'e 
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54ACT16240, 74ACT16240 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
seAS 137 - 03606, JULY 1989 - REVISED APRIL 1993 

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 
IOH =-50 i!A 

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 

10H =-50 mAt 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 VI = Vee or GND 5.5V ,00.1 ,01 ,01 

10Z Vo = Vee or GND 5.5V ,00.5 ,010 ,05 

lee VI = Vee or GND, 10=0 5.5V 8 160 80 

!.Iee* 
One input at 3.4 V, 

5.5V 0.9 1 1 
Other inputs at vee or GND 

ei VI = Vee or GND 5.5V 4.5 

eo 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 specified TTL vo~age levels rather than 0 V or Vee. 

switching characteristics over recommended operating free-air temperature range, 
Vee = S V ±O.S V (unless otherwise noted) (see Figure 1) 

FROM TO TA=2S·C 54ACT16240 74ACT16240 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP 

tpLH 2.3 5 
A Y 

tPHL 4.1 6.7 

tpZH 2.6 5.6 
OE Y 

tpZL 3.3 6.7 

tpHZ 
OE 

5.9 8.3 
Y 

tpLZ 5.1 7.4 

operating characteristics, Vee = S V, TA = 2SoC 

PARAMETER 

epd Power dissipation capacitance per driver 
I Outputs enabled 

I Outputs disabled 

TEXAS ~ 
INSTRUMENTS 

MAX MIN MAX 

7.7 2 9.5 

9.2 3 11.5 

8.5 2 10.1 

10.2 2.5 12.2 

11 4.5 12.7 

9.9 4 12 

TEST CONDITIONS 

eL= 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 

5.1 10.7 

TYP 

38 

9 

UNIT 

V 

V 

i!A 
i!A 
i!A 

rnA 

pF 

pF 

UNIT 

ns 

ns 

ns 

UNIT 

pF 



54ACT16240, 74ACT16240 
16·BIT BUFFERS/DRIVERS 

WITH 3·STATE OUTPUTS 
SCAS137 - 03606. JULY 1989- REVISEOAPRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

o 2xVCC 
TEST S1 

S1 500 0 
From Output ---4I--"'--"vV'v---./ 

o Open 

rD 

tpLHf\PHL Open 

tPL.Zf!PZL 2xVCC Under Test 

CL=50pF 
(see Note A) T 5000 

tpHzttPZH GND 

-=-

LOAD CIRCUIT 
3V 

...... -_ ....... ('1 1.~V ____ OV 

Input L 
(see Note B) ----'i 1.5 V 

tpHL ~ ~ 

'}1~;---
3V 

OV 

I 

Output ----""""\50% VCC 

14-~ -~~I- tpLH 

!!:=":' VOH 

T5~~;~L 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacttance. 

Output ---T'"'\. 
Waveform 1 

S1 at2xVCC 
(see Note C) 

I 
I 
I 

tpZH~ 
Output 

Waveform 2 
S1 atGND 

(see Note C) ___ -J 

~HZ--+t 

1,------.0-

VOLTAGE WAVEFORMS 

~VCC 

VOH 

~OV 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz. Zo = 50 Q. tr = 3 ns. tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT16241 
16-BIT BUFFER DRIVER 

WITH 3-STATE OUTPUTS 
SCASl89- APRIL 1993 

• Member of the Texas Instruments 
Widebus ™ Family 

• Packaged In Plastic 300-mll Shrink 
Smail-Outline Package 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 Vee and GND Pin Configuration 
Minimizes Hlgh.Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-!!m Process 

• SOO-mA Typical Latch-Up Immunity at 12S0C 

description 

The 74ACT16241 is a 16-bit buffer or 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 complementary output-enable (OE and OE) 
inputs. 

WE 
lYl 
lY2 

GND 
lY3 
lY4 
Vee 
2Yl 
2Y2 

GND 
2Y3 
2Y4 
3Yl 
3Y2 

GND 
3Y3 
3Y4 
Vee 
4Yl 
4Y2 

GND 
4Y3 
4Y4 
40E 

DLPACKAGE 
(TOP VIEW) 

20E 
lAl 
lA2 
GND 
lA3 
lA4 
Vee 
2Al 
2A2 
GND 
2A3 
2A4 
3Al 
3A2 
GND 
3A3 
3M 

31 Vee 
30 4Al 
29 4A2 
28 GND 
27 4A3 
26 4A4 
25 30E 

The 74ACT16241 is packaged in TI's shrink small-outline package, which provides twice the I/O pin count and 
functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74ACT16241 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLES 
INPUTS OUTPUT 

OE A Y 

L H H 

L L L 

H X Z 

INPUTS OUTPUT 
OE A Y 

H H H 

H L L 

L X Z 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 

~~o~~~~:o:1: ~:!cO:C~~~"n.lape~::::' : ,rx::~~:~m~'r!t~ 
standard warranty. Production proceulng doet nOi nec .... rily Include 
tetting of.1I pil'lmettra. TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright ~ 1993, Texas Instruments Incorporated 
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74ACT16241 
16·BIT BUFFER DRIVER 
WITH 3·STATE OUTPUTS 
SCAS189 - 03465, MARCH 1990 - REVISED APRIL 1993 

logic symbolt 

10E 

20E 

30E 

40E 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

3A1 

3A2 

3A3 

3A4 

4A1 

4A2 

4A3 

4A4 

3-16 

1 

48 

25 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

,." 

.. 1'-

EN1 

EN2 

EN3 

EN4 ., r 
1 1V' 

1 2V' 

1 3V' 

1 4V' 

logic diagram (positive logic) 

10E 

1A1 

1A2 
2 

1Y1 
3 

1Y2 1A3 
5 

1Y3 
6 

1Y4 1A4 
8 

2Y1 
9 

11 
2Y2 20E 

2Y3 
12 

13 
2Y4 2A1 
3Y1 

14 

16 
3Y2 2A2 
3Y3 

17 

19 
3Y4 2A3 
4Y1 

20 

22 
4Y2 

2A4 
4Y3 

23 
4Y4 

30E 

3A1 

3A2 

3A3 

3A4 

40E 

4A1 

4A2 

4A3 

4A4 
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74ACT16241 
16-BIT BUFFER DRIVER 

WITH 3-STATE OUTPUTS 
SCAS189 - 03465, MARCH 1990 - REVISED APRIL 1993 

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> Ved ............................................... ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Ved ........................................... ±50 mA 
Continuous output current, 10 (V 0 = 0 to Ved ............................................. ± 50 mA 
Continuous current through Vee or GND ................................................. ±400 mA 
Maximum package power dissipation at T A = 55°C (in still air) ................................ 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

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

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

recommended operating conditions (see Note 2) 

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 0.6 V 

VI Input voltage 0 VCC V 

Vo Output vo~age 0 VCC V 

IOH High-level output current -24 rnA 

IOl low-level output current 24 rnA 

at/av Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·C 

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

TEXAS ." 
INSIRUMENTS 
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74ACT16241 
16-BIT BUFFER DRIVER 
WITH 3-STATE OUTPUTS 
SCAS189 - 03465, MARCH 1990 - REVISED APRIL 1993 

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

PARAMETER TEST CONDITIONS VCC 
TA=25°C 

MIN MAX 
MIN TYP MAX 

4.5V 4.4 4.4 
IOH =-50~ 

5.5V 5.4 5.4 

VOH 4.5V 3.94 . 3.8 
IOH=-24mA 

5.5V 4.94 4.8 

10H =-75 mAt 5.5V 3.85 

4.5V 0.1 0.1 
IOL=50~ 

5.5V 0.1 0.1 

VOL 4.5V 0.36 0.44 
IOL=24mA 

5.5V 0.36 0.44 

IOL=75mAt 5.5V 1.65 

II VI = VCC or GND 5.5V ±0.1 ±1 

10Z Vo = VCC or GND 5.5V ±0.5 ±5 

ICC VI = VCC or GND, 10=0 5.5V 8 80 

aICC* One input at 3.4 V, Other inputs at VCC or GND 5.5V 0.9 1 

Ci VI = VCC or GND 5V 4.5 

Co Vo = VCC or GND 5V 13 

t Not more than one output should be tested at a time, and the durallon 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 vottage levels rather than 0 Vor Vcc. 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpLH 
A Y 

tpHL 

tpZH 
OEorOE y 

tpZL 

tpHZ 
OE or OE y 

tpLZ 

operating characteristics, Vee = 5 V, TA = 25°C 

Cpd 

3-18 

PARAMETER 

Power dissipation capacitance 
I Outputs enabled 

I Outputs disabled 

TEXAS ~ 
INSIRUMENTS 
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TA=25°C 
MIN 

MIN TYP MAX 

3.3 6.5 8.4 3.3 

2.3 6.3 8.2 2.3 

2.3 6.5 8.3 2.3 

2.9 7.3 9.3 2.9 

4.3 8.9 10.6 4.3 

4 8.1 9.8 4 

TEST CONDITIONS 

CL = 50 pF, f = 1 MHz 

MAX 

9.5 

9.1 

9.4 

10.5 

11.6 

10.7 

TYP 

43 

10 

UNIT 

V 

V 

iJA 
~ 

iJA 
rnA 

pF 

pF 

UNIT 

ns 

ns 

ns 

UNIT 

pF 



74ACT16241 
16-BIT BUFFER DRIVER 

WITH 3·STATE OUTPUTS 
SCAS189 - 03465. MARCH 1990 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

o 2xVCC TEST 51 

5000 
From Output -_I---+---.AJVIr----./ 

Under Test 

CL=50pF I 
(see Note A) . 

5000 

51 o Open 

r" 
tpLWtPHL Open 

tpL.Z!tPZL 2xVCC 

tpHz/tPZH GND 

LOAD CIRCUIT 
3V 

.... ----'1'1 ~.~V_ _ _ _ 0 V 

3V 

(SeeN~~~ --t 1.5V (~,J;;--- OV 

tpLH -*-1 -.11 1 I 
I 14 ~ tpHL 

I \!-_=.::- VOH 
Output /50% VCC ~CC 

________ -J VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacnance. 

Output ---i_ 
Waveform 1 

Sl at2xVCC 
(see Note C) 

Output 
Waveform 2 

Sl atGND 
(see Note C) 

I 
I 
I 

tpZH~ 

VOLTAGE WAVEFORMS 

= VCC 

VOH 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR", 10 MHz. Zo = 50 Q. I, = 3 ns. If .c 3 fl" 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output conlrol. 

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

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS ~ 
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74AC16244 
16·BIT BUFFER/LINE DRIVER 

WITH 3·STATE OUTPUTS 
SCAS120- MARCH 1990 - REVISED APRIL 1993 

• Member of the Texas Instruments 
Wldebus ~ Family 

• Packaged In Shrink Smail-Outline 300-mll 
Package Using 2S-mll Center-to-Center Pin 
Spacings 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Distributed Vee and GND Configuration 
Minimizes High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-lLm Process 

• SOO-mA Typical Latch-Up Immunity at 12SoC 

• Packaged In Plastic Shrink and Plastic Thin 
Shrink Small-Outline Packages Using 2S-mil 
Center-to-Center Pin Spacings 

description 

The 74AC16244 is a 16-bit buffer/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 IT (active-low) output-enable 
inputs. 

DGG OR DL PACKAGE 
(TOP VIEW) 

1<3 2<3 
1Y1 1A1 

1A2 
GND 

1Y3 1A3 
1Y4 1A4 
Vce Vee 
2Y1 2A1 
2Y2 9 2A2 

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

GND GND 
3Y3 3A3 
3Y4 3A4 
Vee Vee 
4Y1 4A1 
4Y2 4A2 

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

The 74AC16244 is packaged in the 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 74AC16244 is characterized for operation from - 40°C to 85°C. 

FUNCTION TABLE 
(each driver) 

INPUTS OUTPUT 

G A Y 

L H H 

L L L 

H X Z 

Widebus and EPle are trademarks of Texas Instruments Incorporated. 

~:~~~:o:1~ .~om'::~':..Is~,:::,:.: ~:!~~=m~'.:i 
standard warr.nty. Production proceulng don not nece ... rily Include 
'e,tlng of ,II parameters. TEXAS ~ 

INSIRUMENIS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1993. Texas Instruments Incorporated 
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74AC16244 
16·BIT BUFFER/LINE DRIVER 
WITH 3·STATE OUTPUTS 
SCAS120 - 03465, MARCH 1990 - REVISED APRil 1993 

logic symbolt logic diagram (positive logic) 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

3A1 

3A2 

3A3 

3A4 

4A1 

4A2 

4A3 
4A4 

1 

48 

25 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 
26 

f', 

" 
f', 

f', 

EN1 

EN2 

EN3 

EN4 ., 
1 

1 

1 

1 

r 
2 

1 "7 1Y1 
3 

1Y2 
5 

1Y3 
6 

1Y4 
8 

2 "7 2Y1 
9 

2Y2 
11 

2Y3 
12 

2Y4 
13 

3"7 
14 

3Y1 

3Y2 
16 

3Y3 
17 

3Y4 
19 

4 "7 
20 

4Y1 

4Y2 
22 

4Y3 
23 

4Y4 

tThis symbol is In accordance with ANSI/lEEE SId 91-1984 
and lEe Publication 617-12. 
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1G 

1A1 

1A2 

1A3 

1A4 

2G 

2A1 

2A2 

2A3 

2A4 

3G 

3A1 

3A2 

3A3 

3A4 

4G 

4A1 

4A2 

4A3 

4A4 
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2 1Y1 

3 1Y2 

5 1Y3 

6 1Y4 

8 2Y1 

9 
2Y2 

11 2Y3 

12 
2Y4 

13 3Y1 

14 
3Y2 

16 3Y3 

17 
3Y4 

19 4Y1 

20 4Y2 

22 4Y3 

23 4Y4 



74AC16244 
16·BIT BUFFER/LINE DRIVER 

WITH 3·STATE OUTPUTS 
SCAS120 - 03465, MARCH 1990 - REVISED APRIL 1993 

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 > Vee) ................................................. ± 20 rnA 
Output clamp current, 10K (Va < 0 or Va> Vee) ............................................ ± 50 rnA 
Continuous output current, 10 (Va = 0 to Vee) .............................................. ± 50 rnA 
Continuous current through Vee or GND .................................................. ± 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 (see Note 2) 

MIN NOM 

Vee Supply voltage (see Note 3) 3 

Vee =3V 2.1 

ViH High-ievel input voltage Vee =4.5V 3.15 

Vee =5.5V 3.85 

Vee =3V 

VIL Low-level input voltage Vee = 4.5V 

Vee =5.5V 

VI Input voltage 0 

Vo Output voltage 0 

Vee =3V 

IOH High-level output current Vee =4.5V 

Vee =5.5V 

Vee =3V 

IOL Low-level output current Vee =4.5V 

Vee =5.5V 

lJ.!/Av Input transition rise or fall rate 0 

TA Operating free-air tern perature -40 

NOTES: 2. Unused or floating Inputs should be tied to Vee through a pullup resistor of approximately 5 kQ or greater. 
3. All Vee and GND pins must be connected to the proper voltage supply. 

1ExAs ~ 
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5 

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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74AC16244 
16-BIT BUFFER/LINE DRIVER 
WITH 3-STATE OUTPUTS 
SCAS120-D3465. MARCH 1990-REVISEDAPRIL 1993 

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

PARAMETER TEST CONDITIONS VCC 
TA=25°C 

MIN 
MIN TYP MAX 

3V 2.9 2.9 

10H =-50~ 4.5V 4.4 4.4 

5.5V 5.4 5.4 

VOH 10H =-4mA 3V 2.58 2.48 

4.5V 3.94 3.8 
10H =-24mA 

5.5V 4.94 4.8 

10H =-75mAf 5.5V 3.85 

3V 0.1 

IOL=-50~ 4.5V 0.1 

5.5V 0.1 

VOL 10L= 12mA 3V 0.36 

4.5V 0.36 
IOL=24mA 

5.5V 0.36 

IOL=75mAt 5.5V 

II VI = VCC or GND 5.5V ",0.1 

10Z VI = VCC or GND 5.5V ",0.5 

ICC VI = VCC or GND, 10=0 5.5V 8 

Cj VI = VCC or GND 5V 4.5 

Co VI = 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. 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V:I: 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

tPLH 
A 

tpHL 

tPZH 
G 

IPZL 

tpHZ G 
tpLZ 

3-24 

TO 
(OUTPUT) 

y 

y 

Y 

TEXAS ~ 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAU.AI? TEXAS 75265 

TA=25°C 
MIN 

MIN TYP MAX 

2 7.1 9.4 2 

2.4 8.3 10.7 2.4 

2.2 7.5 10 2.2 

2.9 10.4 13 2.9 

4.1 6.8 8.4 4.1 

3.7 6.5 8.1 3.7 

MAX UNIT 

V 

0.1 

0.1 

0.1 

0.44 V 

0.44 

0.44 

1.65 

",1 ~ 
",5 ~ 
80 ~ 

pF 

MAX UNIT 

10.8 
ns 

11.8 

11.5 
ns 

14.6 

9.1 
ns 

8.8 



74AC16244 
16-BIT BUFFER/LINE DRIVER 

WITH 3-STATE OUTPUTS 
SCAS120 - 03465, MARCH 1990 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=25°C 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

tpLH 1.6 4.6 6.3 1.6 
A Y 

tpHL 2 5.3 7 2 

tpZH 1.7 4.8 6.7 1.7 
G y 

tpZL 2.2 6.1 8.1 2.2 

tPHZ 
G 

4 
Y 

6.4 7.8 4 

tpLZ 3.5 5.5 7.2 3.5 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

I Outputs enabled 
Cpd Power dissipation capacitance per latch I Outputs disabled 

CL = 50 pF, 1=1 MHz 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output --t.---.... --J\JVI.r---,/ 

Under Test 

CL=50pF T 
(see Note A) 

5000 

LOAD CIRCUIT 

02 xVCC 

o Open 

rD 

TEST S1 

tpLWtPHL Open 

tpL.Z/IPZL 2xVCC 

tpHz/tPZH GND 

MAX 

7.1 

7.9 

7.5 

9 

8.4 

7.6 

TYP 

43 

7 

Input 
(see Note B) 

Output 
Control 

(low-level 
enabling) 

..... --~t'-l 50~ ___ _ 

In-Phase 
Output 

Out-ol-Phase 
Output 

NOTES: A. CL includes probe and jig capacHance. 

Output 
Waveform 1 

S1at2xVCC 
(see Note C) 

Output 
Waveform 2 

S1 at GND 
(see Note C) 

I 
I 
I 

tpZH~ 

VOLTAGE WAVEFORMS 

UNIT 

ns 

ns 

ns 

UNIT 

pF 

Vcc 

OV 

= VCC 

VOL 

= OV 

B. All input pulses are supplied by generators having the following characteristics: PRR,. 10 MHz, Zo = 50 0, tr = 3 ns, tl = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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• Member of the Texas Instruments 
Widebus ~ Family 

• Packaged in Shrink Small-Outline 300-mil 
Packages and 380-mil Fine-Pitch Ceramic 
Flat Packages Using 25-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 Vee and GND Pin Configurations 
Minimize High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-!!m Process 

• 500-mA Typical Latch-Up Immunity 
at 125°C 

• Packaged in Plastic Shrink and Plastic Thin 
Shrink Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Pin Spacings 

description 

The 'ACT16244 is a 16-bit buffer or 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/LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCAS116- MARCH 1990 - REVISED 

54ACT16244 ••• WD PACKAGE 
74ACT16244 ••• OGG OR 01. PACKAGE 

10 
1Y1 
1Y2 

GND 
1Y3 
1Y4 
Vee 
2Y1 
2Y2 

GND 
2Y3 
2Y4 
3Y1 
3Y2 

GND 
3Y3 
3Y4 
Vee 
4Y1 
4Y2 

GND 
4Y3 
4Y4 

40 

(TOP VIEW) 

20 
1A1 
1A2 
GND 
1A3 
1A4 
Vee 
2A1 
2A2 
GND 
2A3 
2A4 
3A1 
3A2 
GND 
3A3 
3A4 
Vee 
4A1 
4A2 
GND 
4A3 

4A4 
3G 

1993 

The 'ACT16244 is packaged in the Tl'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. 

FUNCTION TABLE 
(each driver) 

INPUTS OUTPUT 

G A y 

L H H 

L L L 

H X Z 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCTION DATA Information 1I current II or publlc.llon dale. 
Products contonn 10 specifications per the term. d Tex.,lnstrument, 
atandard warranty. Production proceuing doq not nec .... riIy Include 
testing of all parameters. TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1993. Texas Instruments Incorporated 
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54ACT16244, 74ACT16244 
16·BIT BUFFERS/LINE DRIVERS 
WITH 3·STATE OUTPUTS 
SCASl16 - 03465. MARCH 1990 - REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

3A1 

3A2 

3A3 

3A4 

4A1 

4A2 

4A3 

4A4 

1 

48 

25 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

r-.. EN1 
r-.. EN2 

_r-.. 
EN3 

r-.. EN4 ., r 
1 1'\7 

1 2'\7 

1 3'\7 

1 4'\7 

2 

3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

3Y1 

3Y2 

3Y3 

3Y4 

4Y1 

4Y2 

4Y3 

4Y4 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 
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2A3 

2A4 

3A1 

3A2 

3A3 

3A4 
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>--+-=2 1Y1 

>--+-~3 1Y2 

>--+--=05 1Y3 

>-_~6 1Y4 

>--+-=.8 2Y1 

>--+-=.9 2Y2 

>--+-,1:..:.1 2Y3 

>-_-,1~2 2Y4 

>--+--,1",,3 3Y1 

>--+--,1:.::4 3Y2 

>--+-:1.=6 3Y3 

>-_1.:..:.7 3Y4 

>--1--,1",,9 4Y1 

>---+--,20= 4Y2 

>--1--=22= 4Y3 

>-_-=2:::3 4Y4 



54ACT16244, 74ACT16244 
16-BIT BUFFERS/LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCAS116-D3465, MARCH 1990-REVISEDAPRIL 1993 

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 rnA 
Output clamp current, 10K (Va < 0 or Va> Vee> ............................................ ±50 rnA 
Continuous output current, 10 (Va = 0 to Vee> .............................................. ±50 rnA 
Continuous current through Vee or GND .................................................. ±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 voitage ratings may be exceeded if the input and output current ratings are observed. 

recommended operating conditions (see Note 2) 
, 54ACT16244 74ACT16244 

MIN MAX MIN 

Vee Supply vo~age (see Note 3) 4.5 5.5 4.5 

VIH High-level input voltage 2 2 

VIL Low-level input vo~age 0.8 

VI Input voltage 0 Vee 0 

Vo Output voltage 0 Vee 0 

IOH High-level output current -24 

IOL Low-level output current 24 

at/av 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 kQ or greater. 
3. All Vce 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 

nsN 
·e 
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54ACT16244, 74ACT16244 
16-BIT BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 
SCAS116 - 03465, MARCH 1990 - REVISED APRIL 1993 

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

TA=25'C 54ACT16244 74ACT16244 
PARAMETER TEST CONDITIONS VCC UNIT 

MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
IOH =- 50 JlA 

5.5V 5.4 5.4 5.4 

4.5V 3.94 3.7 3.8 
VOH IOH =-24mA V 

5.5V 4.94 4.7 4.8 

IOH =-50 mAt 5.5V 3.85 

IOH =-75 mAt 5.5V 3.85 

4.5V 0.1 0.1 0.1 
IOL = 50 JlA 

5.5V 0.1 0.1 0.1 

4.5V 0.36 0.5 0.44 
VOL IOL=24mA 

5.5V 0.36 
V 

0.5 0.44 

10L= 50 mAt 5.5V 1.65 

10L= 75 mAt 5.5V 1.65 

II VI = Vee or GND 5.5V ",0.1 ",1 ",1 JlA 
IOZ Vo = Vee or GND 5.5V ",0.5 ",10 ",5 JlA 
lee VI = Vee or GND, 10=0 5.5V 8 160 80 JlA 

Aleel 
One input at 3.4 V, 

5.5V 0.9 1 1 rnA Other inputs at GND or Vee 

ei VI = Vee or GND 5V 4.5 pF 

eo Vo = Vee or GND 5V 13.5 pF 

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 vottage levels rather than 0 Vor Vee. 

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

FROM TO TA=25'C 54ACT16244 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX 

tpLH 4 6.5 8.5 4 10.3 
A Y 

tpHL 3.4 6.3 8.7 3.4 10.1 

tpZH 
G 

3 5.8 8.1 3 9.5 
Y 

tpZL 3.7 6.7 9.3 3.7 11 

tpHZ 5.4 8.1 10.3 5.4 12 
G y 

tpLZ 5 7.5 9.5 5 10.9 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

I Outputs enabled 
Cpd Power dissipation capacitance per latch I Outputs disabled 

eL = 50 pF, f = 1 MHz 

3~0 
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74ACT16244 
UNIT 

MIN MAX 

4 9.4 
ns 

3.4 9.5 

3 8.9 
ns 

3.7 10.3 

5.4 11.3 
ns 

5 10.3 

TYP UNIT 

39 

11 
pF 



54ACT16244, 74ACT16244 
16-BIT BUFFERS/LINE DRIVERS 

WITH 3-STATE OUTPUTS 
SCASI16-D3465, MARCH 1990-REVISEDAPRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

5000 51 
From Output -4.--.... ---'lJ'VIt---./ 

Under Test 

CL=50pF T 
(see Note A) 

5000 

LOAD CIRCUIT 

02 xVCC TE5T 

o Open tpLH/tPHL 

r' tpLZ/tPZL 
tpHZ/tPZH 

-= 

SI 

Open 
2xVCC 

GND 

3V 

'----... iy 1.~V ____ ov 

~1~;---

1 

1411I0Il--1.,1 ..... , - tpHL 

Input L 
(see Note B) ---I: 1.5 V 

1 1 
tpLH ~ .1 

1 

3V 

OV 

1 ,.----...... ~~ -- VOH 
Output 150% VCC 50% VCC 

_____ -J VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

Output ---i-", 
Waveform 1 

51 st2 x VCC 
(see Note C) 

1 

I 
__ ~Hi-20% VCC 

~----
I 1 tpHZ~ 

tpZH -+i 14-
Output I 

Waveform 2 ~ 
SI at GND ___ .JT 50% VCC 

(see Note C) 

I 
~%VCC-

VOLTAGE WAVEFORMS 

~VCC 

VOL 

~OV 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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• Member of the Texas Instruments 
Wldebus m Family 

• Packaged In Shrink Smail-Outline 300-mil 
Package 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 Vee and GND Configuration 
Minimizes High-Speed Switching Noise 

• EPIC no (Enhanced-Performance Implanted 
CMOS) 1-J.lm Process 

• 500-mA Typical Latch-Up Immunity at 125°C 
• Packaged In Plastic Shrink and Plastic Thin 

Shrink Small-Outline Packages Using 25-mil 
Center-Io-Center Pin Spacings 

description 

The 74AC16245 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 devices so that the buses are 
effectively isolated. 

74AC16245 
16-BIT BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
03451 MARCH 1990 - REVISED APRIL 1993 

DGG OR DL PACKAGE 
(TOP VIEW) 

1DIR 
181 
182 

GND 
183 
164 
Vee 
185 
186 

GND 
187 
188 
281 
282 

GND 
263 
264 
Vee 
265 
266 

GND 
267 
268 

2DIR 

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

The 7 4AC16245 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 74AC16245 is characterized for operation from - 40°C to 85°C. 

FUNCTION TABLE 

CONTROL 
INPUTS OPERATION 

G DIR 

L L B data to A bus 

L H A data to bus 

H X Isolation 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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74AC16245 
16·BIT BUS TRANSCEIVER 
WITH 3·STATE OUTPUTS 
03451. MARCH 1990-REVISEOAPRIL 1993 

logic symbolt 

1G 

1DIR 

2G 

2DIR 

1A1 

48 

1 

25 

24 

47 

r--

r--

L-
,.... 

,.... 

L-

G3 

3 EN1 [BA] 

3 EN2 [AB] 

G6 

6 EN4 [BA] 

6 ENS [AB] , 
'\1 1 1 

r 

L 1 2'\1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

L 
'\1 4 1 

1 5 '\1 

logic diagram (positive logic) 

1G _48 ____________ ~ 

1DIR ---+------------' 

2 

~ 

47 

1B1 1A1 

3 
1B2 

5 
1B3 

6 
1B4 

To Seven Other Transcelvars 

8 
1B5 

9 
1B6 

11 

12 
1B7 

2G 
25 

1B8 
13 

W 
14 

2B1 

24 
2DIR 

2B2 
16 

2B3 
17 

2B4 
19 

20 
2B5 36 

2A1 
2B6 

22 
2B7 

23 
2B8 

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

To Seven Other Transceivers 

3--'34 
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74AC16245 
16-BIT BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
D3451. MARCH 1990-REVISEDAPRIL 1993 

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 .................................................. ± 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 

Vee Supply voltage (see Note 2) 

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 vo~age 

Vo Output voltage 

Vee =3V 

IOH High-Ieyel output current Vee =4.5V 

Vee =5.5V 

Vee = 3V 

IOL Low-level output current Vee=4.5V 

Vee = 5.5V 

At/Av Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: All Vee and GND pins must be connected to the proper voltage power supply. 

TEXAS ~ 
INSTRUMENTS 
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MIN 

3 

2.1 

3.15 

3.85 

0 

0 
,., 

0 

-40 

NOM MAX UNIT 

5 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 ·C 
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74AC16245 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
03451, MARCH 1990-REVISEOAPRIL 1993 

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

PARAMETER TEST CONDITIONS Vee 
TA = 25°C 

MIN TYP 

3V 2.9 

IOH = -50 I!A 4.5V 4.4 

5.5V 5.4 

VOH 10H =-4mA 3V 2.58 

4.5V 3.94 
IOH=-24mA 

5.5V 4.94 

IOH =-75 mAt 5.5V 

3V 

IOL = 50 I!A 4.5V 

5.5V 

VOL IOL= 12mA 3V 

4.5V 
IOL=24mA 

5.5V 

IOL= 75 mAt 5.5V 

II VI = Vce or GND 5.5V 

10Z VI = Vee or GND 5.5V 

Ice VI = Vee or GND, 10=0 5.5V 

ei VI = Vee or GND 5V 4.5 

eo VI = 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 I/O ports, the parameter 10Z includes the input leakage current. .. 

MAX 
MIN 

2.9 

4.4 

5.4 

2.48 

3.8 

4.8 

3.85 

0.1 

0.1 

0.1 

0.36 

0.36 

0.36 

",0.1 

",0.5 

8 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (see Figure 1) 

PARAMETER 
FROM TO TA = 25°C 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

tpLH 2.5 7.6 10.4 2.5 
AorB BorA 

tpHL 3.1 9 12.3 3.1 

tpZH 2.8 8.6 11.8 2.8 
G AorB 

tpZL 3.9 12 16.2 3.9 

tPHZ G 
5.3 8.4 10.4 5.3 

Aor B 
tpLZ 4.4 7.7 9.7 4.4 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

tPLH 
AorB 

tpHL 

tpZH 

tpZL 
G 

tpHZ 
G 

tpLZ 

TO 
(OUTPUT) 

BorA 

AorB 

AorB 

TEXAS ~ 
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TA = 25°C 
MIN 

MIN TYP MAX 

2 4.6 6.9 2 

2.5 5.2 7.9 2.5 

2.3 4.9 7.5 2.3 

3 6.2 9.5 3 

5 7.2 9.1 5 

4.2 6.2 8.1 4.2 

MAX UNIT 

V 

0.1 

0.1 

0.1 

0.44 V 

0.44 

0.44 

1.65 

",1 I!A 
",5 I!A 
80 JAA 

pF 

MAX UNIT 

11.9 
ns 

13.5 

13.2 
ns 

18 

11.2 
ns 

10.3 

MAX UNIT 

7.9 
ns 

8.9 

8.6 
ns 

10.7 

9.8 
ns 

8.7 



74AC16245 
16-BIT BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
03451, MARCH 1990 - REVISED APRIL 1993 

operating characteristics, VCC = 5 V, TA = 25°C 

Cpd 

PARAMETER TEST CONDITIONS 

I Outputs enabled 
Power dissipation capacitance per latch I Outputs disabled 

CL = 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

Sl 5000 
From Output --4f---.-----'VV\r----J 

Under Test 

CL=50pF T 
(see Note A) 

5000 

LOAD CIRCUIT 

o 2xVCC 

o Open 

ro 
-=-

TEST 51 

tpLHltpHL Open 

tpL,ZItpZL 2xVCC 

tpHzltpZH GND 

TYP 

43 

8 

'----.... ty 50% ___ _ 

(SeeN~::~ -.i 50% \1 ~%---- ::C 
I I 

tpLH 141 • 1 I , 
I lOll ., tpHL 

I ,.----...... \!:-J-_~ -:_:_- VOH 

Output 1 50% VCC ~CC 
________ -J VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

Output ---i_ 
Waveform 1 

51 Bt2xVCC 
(see Note C) 

I 
I 
I 

tpZH --.. 
Output 

Waveform 2 
51 at GND 

(see Note C) -----' 

VOLTAGE WAVEFORMS 

UNIT 

pF 

VCC 

OV 

~ VCC 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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54ACT16245, 74ACT16245 
16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

SCAS097- DECEMBER 1989 - REVISED APRIL 1993 

• Member of the Texas Instruments 
Widebus"" Family 

• Packaged In Shrink Small-Outline 300-mil 
Package and 380-mil Fine-Pitch Ceramic 
Flat Packages Using 25-mil 
Center-to-Center Pin Spacings 

• Inputs Are TTL-Voltage Compatible 

• 3-State Outputs Drive Bus Lines Directly 
• Flow-Through Architecture to Optimize 

PCB Layout 

• Distributed Vee and GND Configuration to 
Minimize High-Speed Switching Noise 

• EPIC"" (Enhanced-Performance Implanted 
CMOS) 1-llm Process 

• 500-mA Typical Latch-Up Immunity 
at 125°C 

• Packaged in Plastic Shrink and Plastic Thin 
Shrink Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Pin Spacings 

description 

54ACT16245 ••• WD PACKAGE 
74ACT16245 ••• DGG OR DL PACKAGE 

(TOP VIEW} 

1DIR fG' 
161 47 1A1 
162 46 1A2 

GND 45 GND 
163 44 1A3 
164 43 1A4 

Vee 42 Vee 
165 1A5 
166 1A6 

GND GND 
167 1A7 
168 1A8 
261 2A1 
262 2A2 

GND GND 
263 2A3 
264 2A4 

Vee Vee 
265 2A5 
266 2A6 

The 'ACT16245 is a 16-bit bus transceiver GND GND 
organized as a dual-octal noninverting 3-state 267 2A7 
transceiver and is designed for asynchronous 268 2A8 
two-way communication between data buses. 2DIR 2(3 
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 (OIR) input. The enable input (<3) can be used to disable the devices so 
that the buses are effectively isolated. 

The 54ACT16245 is characterized overthe full military temperature range of - 55°C to 125°C. The 74ACT16245 
is characterized for operation from - 40°C to 85°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 

Widebus and EPle are trademarks of Texas Instruments Incorporated. 

PRODUCTION DATA Information it current .1 of publlCltlon date. 
Products confonn to specifications per the term. 01 Texaslnstrumente 
standard warranty. Production procetllng does nol necessarily Include 
testing of ,II parameters. TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments I~corporated 
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54ACT16245, 74ACT16245 
16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

SCAS097 - 03402, DECEMBER 1989 - REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 

1G 4B G3 10lR ----' - -..... 

10lR 
1 3 EN1 [BA] _---'v I 48 

3 EN2[AB] 
~------+--r-----~~-lG 

2G 
25 r:::,. G6 

20lR 
24 

6 EN4 [BA] 
lAl-~~--1 

6 EN5 [AB] 2 
t-_--181 

47 
1Al lBl 

To Seven Other Transceivers 

lA2 
46 

1A3 
44 20lR _2_4_--1 

lA4 
43 

1A5 41 lB5 
~ _____ -t--t-______ ~48_ 2G 

lA6 
40 

lA7 
38 

2A 1 ...;36=--"'--1 

lAB 
37 t-_~1~3 281 

2Al 36 

To Seven Other Transceivers 

2A2 
35 

2A3 
33 

2A4 
32 

2A5 30 

2A6 
29 

2B6 

2A7 27 

2AB 
26 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 
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54ACT16245, 74ACT16245 
16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

SCAS097 - 03402, DECEMBER 1989 - REVISED APRIL 1993 

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 .................................................. ± 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 (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 2 

VIL LOW-level input voltage 0.8 

VI Input voltage 0 Vee 0 

Vo Output voltage 0 Vee 0 

IOH High-level output current -24 

IOL LOW-level output current 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 bed to Vce through a pullup resistor of approximately 5 kQ or greater. 
3. All Vec and GND pins must be connected to the proper voltage power supply. 

TEXAS -II 
INSIRUMENTS 

POST OFFICE BOX 655303 • DAUAS, TEXAS 75265 

MAX 

5.5 

0.8 

Vee 

Vee 

-24 

24 

10 

85 

UNIT 

V 

V 

V 

V 

V 

rnA 

rnA 

ns/V 

·e 
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54ACT16245, 74ACT16245 
16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

SCAS097 - 03402, DECEMBER 1989 - REVISED APRil 1993 

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

TA=25°C 54ACT16245 74ACTl6245 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
IOH =-50 flA 

5.5V 5.4 5.4 5.4 

4.5V 3.94 3.94 3.8 
VOH IOH=-24mA 

5.5V 4.94 4.94 4.8 

IOH =-50mAt 5.5V 3.85 

IOH =-75mAt 5.5V 3.85 

4.5V 0.1 0.1 0.1 
IOL=50j.LA. 

5.5V 0.1 0.1 0.1 

4.5V 0.36 0.5 0.44 
VOL 'OL=24mA 

5.5V 0.36 0.5 0.44 

IOL= 50 mAt 5.5V 1.65 

IOL=75 mAt 5.5V 1.65 

'I. I eonlrol inputs V, = Vee or GND 5.5V ±0.1 ",1 ± 1 

10Z I A or B ports; Vo = Vee or GND 5.5V ",0.5 ",lQ ",5 

ICC VI = Vee 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 Vee 

e, I Control inputs V, = Vee or GND 5V 4.5 

eio 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 durallon 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 speCified TIL vottage levels rather than 0 Vor Vee. 

UNIT 

V 

V 

flA 
flA 
flA 

mA 

pF 

pF 

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

FROM TO TA = 25°C 54ACT16245 74ACT16245 
PARAMETER 

(INPUT) (OUTPUT) 
UNIT 

MIN TYP MAX MIN MAX MIN MAX 

tPLH 3.2 6.9 9.3 3.2 11.5 3.2 10.5 
nA or nB nBornA ns 

tPHL 2.6 6.4 9.2 2.6 11.1 2.6 10.2 

tPZH 2.7 6.4 9.1 2.7 10.9 2.7 10 
nG nBor nA ns 

tpZL 3.4 7.4 10.5 3.4 12.6 3.4 11.6 

tpHZ 5.8 9.2 11.6 5.8 13.4 5.8 12.6 
G nB or nA ns 

tpLZ 5.5 8.5 10.8 5.5 12.7 5.5 11.8 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS TYP UNIT 

I Outputs enabled 52 
epd Power dissipation capacitance per transceiver eL = 50 pF, f= 1 MHz pF I Outputs disabled 10 

1ExAs ~ 
INSIRUMENTS 
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54ACT16245, 74ACT16245 
16-BIT BUS TRANSCEIVERS WITH3-STATE OUTPUTS 

SCAS097 - 03402. DECEMBER 1989 - REVISED APRil 1993 

PARAMETER MEASUREMENT INFORMATION 

02 xVCC TEST 51 

5000 51 

From Output --t~-"'-...J\,JVV---j 
o Open tpLHJ'!PHL Open 

Under Test 

CL=50pF 
(see Note A) I 5000 rD 

-=-

LOAD CIRCUIT 

(SeeN~:~ --i 1.5V ~1:;;---
tpLH 14 .' I .1 

I I 14 ~ tpHL 

3V 

OV 

I r-----,~:-i -- VOH 
Output 150% VCC 50% VCC 

____ J VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

tpLZ!tPZL 2xVCC 

tpHz/tPZH GND 

Output 
Control ~. ./ 

(low-level \1.5 V lj _1.5 V 
enabling) t I.... 1 -----

PZL~ _ 1 

Output __ .;.1 .... 1 tPLZ 41 j+-
Waveform 1 1 \L5O% vii /---

S1 at 2 x VCC i '\ CC~ +1 2 200~.'y.£.c_ 
(see Note C) 

1 1 tpHZ~ j4-
Output 

Waveform 2 
S1 at GND 

(see Note C) 

tpZH -"I 14- 1 
1,----,;-

VOLTAGE WAVEFORMS 

3V 

OV 

=VCC 

VOL 

VOH 

-OV 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 0, tr = 3 ns, If = 3 ns. 
C. Waveform 1 is for an oulput with internal conditions such that the output is low excepl 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. 

Figure 1. Load Circuit and Voltage Waveforms 

1ExAs ~ 
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74AC16373 
16·BITTRANSPARENT O·TYPE LATCH 

WITH 3·STATE OUTPUTS 
SCAS121A-D3467 MARCH 1990-REVISEDAPRIL 1993 

• Member of the Texas Instruments 
Wldebus™ Family 

• Packaged In Plastic 300-mll Shrink 
Small·Outline Packages Using 25-mil 
Center-to-Center Pin Spacings 

• 3-State True Outputs 
• Full Parallel Access for Loading 
• Flow-Through Architecture Optimizes 

PCB Layout 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC'M (Enhanced-Performance Implanted 
CMOS) 1-!lm Process 

• SOO-mA Typical Latch-Up Immunity 
at 12S·C 

description 

The 74AC16373 is a 16-bit transparent D-type 
latch with 3-state outputs designed specifically for 
driving highly capacitive or relatively low
impedance loads. It is particularly suitable for 
implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 
The device can be used as two 8-bit latches or one 
16-bit latch. When the latch-enable (LE) input is 
high, the Q outputs follow the data (D) inputs. 
When LE is taken low, the Q outputs are latched 
at the levels set up at the D inputs. 

GNO 
107 
108 
201 
202 

GNO 
203 
204 

Vee 
205 
206 

GNO 
207 
208 
20E 

DLPACKAGE 
(TOP VIEW) 

1LE 
101 
102 
GNO 
103 
104 

Vee 
105 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 

Vee 
205 
206 
GND 
207 
208 
2LE 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and the increased drive provide the capability to drive bus lines without 
need for interface or pullup components. The output enable (OE) does not affect internal operations ofthe latch. 
Old data can 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 (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74AC16373 is characterized for operation from -40·C to 85·C. 

FUNCTION TABLE 

INPUTS OUTPUT 

OE LE 0 Q 

L H H H 

L H L L 

L L X 00 
H X X Z 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUGTION DATA 1"' ....... 1on 10 0""" II " publl ... l.n datt. 
Productt: conform to speclftcatlonl per the term. d Texa, Instruments 
.land.rd. w.rranty. ProducUon prOCMling don nol nec .... rIfy Include 
1Htlng of III param ...... TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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74AC16373 
16-BITTRANSPARENT O-TYPE LATCH 
WITH 3-STATE OUTPUTS 
SCAS121A- 03467. MARCH 1990- REVISEOAPRIL 1993 

logic symbolt 

10E 

1LE 

20E 

2LE 

101 

102 

103 

104 

105 

106 

107 

108 

201 

202 

203 

204 

205 

206 

207 

208 

1 

48 

24 

25 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

"- 1EN 

C1 

"- 2EN 

C2 ., r 
10 1'1 

20 2'1 

2 

3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

logic diagram (positive logic) 

101 
47 

1Q1 

102 

103 '----v----I 
104 

To Seven Other Channels 
105 

106 

107 

108 

201 2LE 

2Q2 

203 201 36 

2Q4 

205 

206 

2Q7 '----v----I 
208 To Seven Other Chsnnels 

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

101 

2Q1 

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 Vto Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI> Vecl ............................................... ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ........................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vecl ............................................. ±50 mA 
Continuous current through Vee or GND ............................................... " ±400 mA 
Maximum power dissipation at TA = 55°C (in still air) ........................................ 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

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

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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74AC16373 
16-81T TRANSPARENT O-TYPE LATCH 

WITH 3-STATE OUTPUTS 
SCAS121A-D3467, MARCH 1990- REVISED APRIL 1993 

recommended operating conditions (see Note 2) 

MIN NOM MAX UNIT 

Vee Supply voltage 3 5 5.5 V 

Vee = 3 V 2.1 

VIH High-level input voltage Vee = 4.5V 3.15 V 

Vee = 5.5V 3.85 

Vee = 3 v 0.9 

VIL Low-level input voltage Vee =4.5V 1.35 V 

Vee = 5.5V 1.65 

VI Input voHage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee=3V -4 

10H High-level output current Vee = 4.5 V -24 rnA 

Vee = 5.5V -24 

Vee =3V 12 

IOL Low-level output current Vee =4.5V 24 rnA 

Vee = 5.5V 24 

At/Av Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·e 

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

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

TA = 2S·C 
PARAMETER TEST CONDITIONS Vce 

MIN TYP 

3V 2.9 

IOH = -50 IJA 4.5V 4.4 

5.5V 5.4 

VOH IOH =-4mA 3V 2.58 

4.5V 3.94 
IOL=-24mA 

5.5V 4.94 

IOH =-75mAt 5.5V 

3V 

IOL = 50 IJA 4.5V 

5.5V 

VOL IOL=12mA 3V 

4.5V 
IOL=24mA 

5.5V 

IOL=75mAt 5.5V 

II VI = Vee or GND 5.5V 

IOZ Vo = Vee or GND 5.5V 

lee VI = Vee or GND, 10=0 5.5V 

ei VI = Vee or GND 5V 4.5 

eo 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. 

TEXAS ~ 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

MIN MAX UNIT 
MAX 

2.9 

4.4 

5.4 

2.48 V 

3.8 

4.8 

3.85 

0.1 0.1 

0.1 0.1 

0.1 0.1 

0.36 0.44 V 

0.36 0.44 

0.36 0.44 

1.65 

±0.1 ±1 IJA 
±0.5 ±5 IJA 

8 80 tJA 
pF 

pF 
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54AC16373,74AC16373 
16-BIT TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTSWITH 3-STATE OUTPUTS 
SCAS121A-D3467, MARCH 1990-REVISED DECEMBER 1991 

timing requirements over recommended operating free-air temperature range, Vee = 3.3 V ± 0.3 V 
(unless otherwise noted) (see Figure 1) 

TA=25°C 

MIN MAX 
MIN MAX UNIT 

tw Pulse duration, LE high 5 5 ns 

tsu Setup time, data before LEl 1.5 1.5 ns 

th Hold time, data after LEl 3 3 ns 

timing requirements over recommended operating free-air temperature range, Vee = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 

TA=25°C 
MIN 

MIN MAX 

tw Pulse duration, LE high 4 4 

tsu Setup time, data before LEl 1.5 1.5 

th Hold time, data after LE l 2.5 2.5 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=2SoC 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

tPLH 3.7 10.6 13.4 3.7 
0 a 

tpHL 4.3 11.3 14 4.3 

tpLH 4.6 12.9 15.8 4.6 
LE a 

tpHL 4.5 12.1 14.6 4.5 

tpZH 4.2 11.8 14.8 4.2 
OE a 

tpZL 5.4 16.3 19.8 5.4 

tpHZ 
OE 

4.2 7.9 9.5 4.2 a 
tpLZ 3.8 7.1 8.9 3.8 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpLH 
0 Q 

tpHL 

tpLH 
LE Q 

tpHL 

tpZH 
OE a 

tpZL 

tpHZ 
OE Q 

tpLZ 

operating characteristics, Vee = 5 V, TA = 25°C 

Cpd 

3-48 

PARAMETER 

Power dissipation capacitance per latch 
I Outputs enabled 

I Outputs disabled 

TEXAS ~ 
INSlRUMENTS 
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TA=25°C 
MIN 

MIN TYP MAX 

3.1 6.7 8.5 3.1 

3.5 7.3 9.1 3.5 

3.8 8.2 10.2 3.8 

3.6 7.8 9.7 3.6 

3.5 7.4 9.4 3.5 

4.3 9.1 11.3 4.3 

3.9 6.6 8 3.9 

3.7 5.9 7.4 3.7 

TEST CONDITIONS 

CL= 50 pF, f = 1 MHz 

MAX UNIT 

ns 

ns 

ns 

MAX UNIT 

15.1 
ns 

14.8 

18.6 
ns 

16.4 

17.5 
ns 

22.3 

10.2 
ns 

9.8 

MAX UNIT 

9.7 
ns 

10.1 

11.9 
ns 

10.9 

10.8 
ns 

12.8 

8.8 
ns 

8.1 

TYP UNIT 

43 

5 
pF 



74AC16373 
16-81T TRANSPARENT O-TYPE LATCH 

WITH 3-STATE OUTPUTS 
SCAS121A - 03467. MARCH 1990 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

5000 Sl 

From Output - ...... ~---<.---'\II.IIr--_-./ 
Under Test 

eL=50pF I 
(see Note A) 

5000 

LOAD CIRCUIT 

i+---tw ~ 

02 xVcc 

o Open 

r~ 
-::-

I I 

Input 3 E::c 

VOLTAGE WAVEFORMS 

TEST Sl 

tpLHi'tPHL Open 

tpl,ZItPZL 2xVCC 

tpH:z!tPZH GND 

VOLTAGE WAVEFORMS 

Input 
(see Note B) --J 50% ~ 50~--- :~e 

Output 
Control 

(Iow·level 
enabling) 

Vec 

'----..... t'-l ~ - - - - 0 V 

In·Phaee 
Output 

Out·of·Phase 
Output 

tPLH~ KtPHL 

1 11 1 \!-.:.,~ VOH 
1 50% Vcc ~Vcc 

--+-1 ---J I VOL 

tpHL --J.---.I ~ tPLH 

1 !1:::::"7 VOH 

\ 50% VCC T 50% Vec 
. - - VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL Includes probe and jig capacttance. 

Output 
Waveform 1 

Sl at2 xVce 
(see Note C) 

Output 
Waveform 2 

Sl atGND 
(see Note C) 

I 
1 
1 

___ 1--'f-20% Vce 

~----

tpZH~ 
1 

___ ..Jt50% Vec 

VOLTAGE WAVEFORMS 

=Vcc 

VOH 

-OV 

B. All inpul pulses are supplied by generators having the following characteristics: PRR s 10 MHz. Zo = 50 O. tr = 3 ns. If = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the outpul is low except when disabled by the outpul control. 

Waveform 2 Is for an output with 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 1. Load Circuit and Voltage Waveforms 
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54ACT16373, 74ACT16373 
16-BIT O-TYPE TRANSPARENT LATCHES 

WITH 3-STATE OUTPUTS 

• Member of the Texas Instruments 
Wldebus'" Family 

• Packaged In Shrink Smail-Outline 300-mll 
Package 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 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Distributed Center-Pin Vee and GND 
Configuration Minimizes High-Speed 
Switching Noise 

.' EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-l!m Process 

• 500-mA Typical Latch-Up Immunity at 125°C 

description 

SCASl22- MARCH 1990 - REVISED 

54ACT16373 ..• we PACKAGE 
74ACT16373 .•. DL PACKAGE 

(TOP VIEW) 

10E 
101 
102 

GNO 
103 

Vee 
105 
106 9 

GNO 
107 
108 
201 
202 

GNO 
203 
204 

1C 
101 
102 
GNO 
103 
104 

Vee 
105 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 

The 'ACT16373 is a 16-bit D-type transparent Vee Vee 
latch with 3-state outputs designed specifically 205 205 
for driving highly capacitive or relatively 206 206 
low-impedance loads. It is particularly suitable GNO GNO 
for implementing buffer registers, I/O ports, 207 207 
bidirectional bus drivers, and working registers. 208 208 
The device can be used as two 8-bit latches or one 20E 2C 
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. 

1993 

A buffered output-enable input OE can be used to place the outputs in either a normal logic state (high or low 
logic levels) or the 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 pullup components. The output enable OE 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 Tl'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 54ACT16373 is characterized overthe full military temperature range of- 55°C to 125°C. The 74ACT16373 
is characterized for operation from - 40°C to 85°C. 

FUNCTION TABLE 

INPUTS OUTPUT 

OE C 0 Q 

L H H H 

L H L L 

L L X 00 
H X X Z 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCTION DATA Infonnltfon .. current I. of pubUcaUon date. 
Product. conform 10 specifications per the terms 01 Texl.lnstrument. 
tttnd.rct w.rr.~ Production proceuklg does noI neceIHrlly Include 
... lIng of ,II piramet.,., TEXAS ~ 

INSIRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright@1993. Texas Instruments Incorporated 
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54ACT16373, 74ACT16373 
16·BIT O·TYPE TRANSPARENT LATCHES 
WITH 3·STATE OUTPUTS 
SCAS122 - 03468, MARCH 1990 - REVISED APRIL 1993 

logic symbolt 

10E 

1C 

20E 

2C 

101 

102 

103 

104 

105 

106 

107 

1A8 

201 

202 

203 

204 

205 

206 

207 

208 

1 

48 

24 

25 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

,.., 

"-

EN2 

C1 

EN4 

C3 , r 
10 1 2'7 

3D 1 4'7 

2 

3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

1Q1 

1Q2 

1Q3 

1Q4 

1Q5 

1Q6 

1Q7 

1Q8 

2Q1 

2Q2 

203 

2Q4 

205 

206 

207 

208 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12, 

logic diagram (positive logic) 

10E --'-----a 

1C 
2 

"'---1Q1 
101 ----1-; 

To Seven Other Channels 

20E _24 ____ -0 

2C 

2Q1 
201 -----1---1 

To Seven Other Channels 

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

Supply voltage range, Vee "',...................................................... -0.5 V to 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 ................................................. ± 20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ........................... , ............... , ± 50 mA 
Continuous output current, 10 (VO = 0 to Vecl .............................................. ± 50 mA 
Continuous current through Vee or GND .................................................. ± 400 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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54ACT16373, 74ACT16373 
16-BIT O-TYPE TRANSPARENT LATCHES 

WITH 3-STATE OUTPUTS 
SCAS122 - 03468, MARCH 1990 - REVISED APRIL 1993 

recommended operating conditions (see Note 2) 

54ACT16373 74ACT16373 

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 0.8 

VI Input voltage 0 Vee 0 

Vo Output voltage' 0 Vee 0 

10H High-level output current -24 

10l low-level output current 24 

/':..t/f,v 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 kQ or greater. 
3. All Vee and GND pins must be connected to the proper voltage supply. 

MAX 

5.5 

0.8 

Vee 

Vee 

-24 

24 

10 

85 

UNIT 

V 

V 

V 

V 

V 

mA 

mA 

ns IV 

'e 

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

TA =2S'C 54ACT16373 74ACT16373 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
10H =-50 IlA 

5.5V 5.4 5.4 5.4 

4.SV 3.94 3.7 3.8 
VOH 10H =-24mA 

S.SV 4.94 4.7 4.8 

10H =-SO mAt 5.5V 3.85 

10H =-75 mAt 5.5V 3.85 

4.5V 0.1 0.1 0.1 
10l = 50 IlA 

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 

IOl=50mAt 5.5V 1.65 

IOl=75 mAt 5.5V 1.65 

II VI = Vee or GND 5.5V '" 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 

/':..Iee:t 
One input at 3.4 V. 

5.5V 0.9 1 1 
Other inputs at GND or Vee 

ei VI = Vee or GND 5V 4.5 

eo VI = Vee or GND 5V 12 

t Not more than one output should be tested at a time, and the duratoon 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 TIL voltage levels rather than 0 V to Vee. 
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UNIT 

V 

V 

IlA 
IlA 
IlA 

mA 

pF 

pF 
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54ACT16373, 74ACT16373 
16-81T O-TYPE TRANSPARENT LATCHES 
WITH 3-STATE OUTPUTS 
SCAS122 - 03468, MARCH 1990 - REVISEOAPRIL 1993 

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

TA=25°C 54ACT16373 74ACT16373 
UNIT 

MIN MAX MIN MAX MIN MAX 

tw Pulse duration, C high 4 4 1 ns 

tsu Setup time, data before C4 1 1 1 ns 

th Hold lime, data after C~ 5 5 5 ns 

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

FROM TO TA = 25°C 54ACT16373 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX 

tpLH 3.8 7.9 9.4 3.8 11.8 
D Q 

tpHL 3.1 8.2 9.7 3.1 13 

tpLH 4.6 9.3 10.8 4.6 13.7 
C Q 

tpHL 4.5 9.1 10.5 4.5 13 

tpZH 3.1 8 9.5 3.1 13 
OE Q 

tpZL 3.8 9.4 11.1 3.8 15.1 

tpHZ 5.3 8.6 9.9 5.3 11 
OE Q 

tpLZ 4.3 7.4 8.7 4.3 9.8 

operating characteristics, Vee = 5 V, TA = 25°e 
PARAMETER 

Cpd Power dissipation capacnance per latch 

3--54 

I Outputs enabled 

I Outputs disabled 

TEXAS ~ 
INSIR.UMENTS 

TEST CONDITIONS 

CL = 50pF, f = 1 MHz 

POST OFFICE BOX 655303 • DAUAS, TEXAS 75265 

74ACT16373 
UNIT 

MIN MAX 

3.8 11.1 
ns 

3.1 12.3 

4.6 12.8 
ns 

4.5 12.2 

3.1 12.1 
ns 

3.8 14.2 

5.3 10.7 
ns 

4.3 9.4 

TYP UNIT 

43 

4.5 
pF 



54ACT16373, 74ACT16373 
16·BIT O·TYPE TRANSPARENT LATCHES 

WITH 3·STATE OUTPUTS 
SCAS122 - 03468, MARCH 1990 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

02 xVCC 

5000 Sl 
From Output --t....--+---'\IVV--_./ 

o Open 

r' Under Test 

CL=50pF T 
(see Note A) 

5000 

LOAD CIRCUIT 

14-- tw ------+I 

Input 

I I 3V 

3 Eov 
VOLTAGE WAVEFORMS 

3V 
Input ---i1•SV 

\1.;-;---
(see Note B) OV I 

I I ~ 
tpLH ~ I I tpHL 

I I ~VOH In-Phase 
Output 

I ISO% V~C SO% VCC 
I I VOL 
I 

~tPLH tPHL~ 
Out-of-Phase 

\.5O%VCC 
FVOH 

Output 
5O%VCC 
-- VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

Timing Input 
(see Note B) 

Data Input 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at2xVCC 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

TEST S1 

tpLHitPHL Open 

tPLZitPZL 2xVCC 
tPHz/tPZH GND 

VOLTAGE WAVEFORMS 

t1.~V ____ 

I 
I 
I 

tpZH~ 
I tpHZ4J 
i4-
I 

VOLTAGE WAVEFORMS 

3V 

OV 

=VCC 

VOL 

VOH 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR" 10 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 

1ExAs ." 
INSIRUMENTS 
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74AC16374 
16-81T EDGE-TRIGGERED D·TYPE FLlP·FLOP 

• Member of the Texas Instruments 
Wldebus™ Family 

• Packaged In Plastic 30o-mll Shrink 
Smail-Outline Package Using 250mll 
Center-to-Center Pin Spacings 

• 3-State True Outputs 
• Full Parallel Access for Loading 
• Flow-Through Architecture Optimizes 

PCB Layout 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-l1m Process 

• 500-mA Typical Latch-Up Immunity 
at 125°C 

description 

The 7 4ACi637 4 is a i6-bit edge-triggered D-type 
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, I/O ports, 
bidirectional bus drivers, and working registers. 

The 74ACi6374can be used astw08-bitflip-f1ops 
or one i6-bit flip-flop. On the positive transition of 
the clock (CLK) input, the Q outputs of the flip-flop 
take on the logic levels set up at the data (0) 
inputs. 

10E 
101 
102 

GNO 
103 
104 
Vee 
105 
106 

GNO 
107 
108 
201 
202 

GNO 
203 
204 
Vee 
205 
206 

GNO 
207 
208 
20E 

WITH 3·STATE OUTPUTS 

DlPACKAGE 
(TOP VIEW) 

1 lCU< 
2 101 
3 102 
4 GNO 
5 103 
6 104 
7 Vec 
8 105 
9 106 

GNO 
107 
108 
201 
202 
GNO 
203 
204 
Vec 
205 
206 
GNO 
207 
208 
2ClK 

1993 

A buffered output-enable (DE) input can be used to place the eight outputs in either a normal logic state (high 
or low) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines 
significantly. 

The output enable (DE) 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 7 4ACi6374 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 74ACi6374 is characterized for operation from -40·C to 85·C. 

FUNCTION TABLE 

INPUTS OUTPUT 
OE elK D Q 

L t H H 

L t L L 

L X X Qo 

L l X Qo 

H X X Z 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

~~~:~I~ .~or:!~:,,"~~::n:~ : ~::C:~~m~':~ 
standard warranty. Production procel.ing doe. not necluarily include 
testing of all paramt1tra. 

TEXAS "" INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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74AC16374 
16-BIT EDGE·TRIGGERED D·TYPE FLlp·FLOP 
WITH 3-STATE OUTPUTS 
SCAS123A-D3470. MARCH 1990-REVISEDAPRIL 1993 

logic symbolt 

10E 

lCLK 

20E 

2CLK 

101 

102 

103 

104 

105 

106 

107 

108 

201 

202 

203 

204 

205 

206 

207 

208 

1 

48 

24 

25 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

" 
t-.. 

lEN 

Cl 

2EN 

C2 ., r 
10 1V 

20 2V 

2 

3 
, 5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

t This symbol is in accordance w~h ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

1Q1 

102 

1Q3 

104 

1Q5 

106 

1Q7 

108 

201 

202 

2Q3 

204 

2Q5 

206 

2Q7 

2Q8 

logic diagram (positive logic) 

10E 

1CLK 

101 
47 1Q1 

~ 
To Seven Other Channels 

20E 

2CLK 

201 
36 

~ 
To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range {unless otherwise noted):!: 

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
I nput 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 010 < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±400 mA 
Maximum power package dissipation at TA = 55°C (in still air) ................................ 0.85 W 
Storage temperature range ................................................ ,...... -65°C to 150°C 

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

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

3-08 
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74AC16374 
16·BIT EDGE·TRIGGERED D·TYPE FLlP·FLOP 

WITH 3·STATE OUTPUTS 
SCAS123A- 03470, MARCH 1990 - REVISED APRIL 1993 

recommended operating conditions (see Note 2) 

MIN NOM MAX UNIT 

Vee Supply voltage 3 5 5.5 V 

vee: 3V 2.1 

VIH High-level input voltage Vee :4.5 V 3.15 V 

Vee: 5.5V 3.85 

Vee :3V 0.9 

VIL Low-level input vo~age Vee :4.5V 1.35 V 

Vee :5.5V 1.65 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee: 3V -4 

IOH High-level output current Vee :4.5V -24 rnA 

Vee :5.5V -24 

Vee: 3 V 12 

IOL Low-level output current Vee: 4.5V 24 rnA 

Vee: 5.5V 24 

At/tN Input transition rise or fall rate 0 10 nsN 

TA Operating free-air temperature -40 85 °e 

NOTE 2: Unused or floallng Inputs must be held high or low. 

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

TA:25°e 
PARAMETER TEST CONDITIONS Vee MIN MAX UNIT 

MIN TYP MAX 

3V 2.9 2.9 

IOH=-5011A 4.5V 4.4 4.4 

5.5V 5.4 5.4 

VOH IOH =-4mA 3V 2.58 2.48 V 

4.5V 3.94 3.8 
IOL=-24mA 5.5V 4.94 4.8 

IOH =-75 mAt 5.5V 3.85 

3V 0.1 0.1 

IOL = 50 fAA 4.5V 0.1 0.1 

5.5V 0.1 0.1 

VOL IOL= 12mA 3V 0.36 0.44 V 

4.5V 0.36 0.44 
IOL=24mA 

5.5V 0.36 0.44 

10L= 75 mAt 5.5V 1.65 

II VI = Vee or GND 5.5V ±0.1 ±1 fAA 
10Z Vo = Vee or GND 5.5V ±0.5 ±5 fAA 
ICC VI = Vee or GND, 10=0 5.5V 8 80 fAA 
ei VI = Vee or GND 5V 3 pF 

Co Vo = Vee 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. 

1ExAs ~ 
INSTRUMENTS 
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74AC16374 
16-BIT EDGE·TRIGGERED D·TYPE FLlp·FLOP 
WITH 3·STATE OUTPUTS 
SCAS123A-D3470, MARCH 1990-REVISEDAPRIL 1993 

timing requirements over recommended operating free-air temperature range, Vee = 3.3 V :t 0.3 V 
(unless otherwise noted) (see Figure 1) 

TA = 25°C 
MIN MAX UNIT 

MIN MAX 

Iclock Clock frequency 0 60 0 60 MHz 

tw Pulse duration I ClK high or low 8.3 8.3 ns 

tsu Setup time, data belore ClKt 7.5 7.5 ns 
th Hold time, data after ClK t 0 0 ns 

timing requirements over recommended operating free-air temperature range, Vee = 5 V :t 0.5 V 
(unle$s otherwise noted) (see Figure 1) 

TA=25°C 
MIN 

MIN MAX 

Iclock Clock frequency a 100 0 

tw Pulse duration I ClK high or low 5 5 

tsu Setup time, data belore ClKt 5 5 

th Hold time, data after ClKt 0 0 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=25°C 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

Imax 60 60 

tplH 4.9 12.2 15 4.9 
ClK Q 

tpHl 4.8 11.9 14.3 4.8 

tpZH 4.3 11.9 14.7 4.3 
OE Q 

tpZl 5.3 15.5 18.7 5.3 

tpHZ 
OE 

4 7.3 9 4 
Q 

tpLZ 3.8 7.1 8.8 3.8 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

Imax 

tplH 
ClK Q 

tpHl 

tpZH 

tpZl 
OE Q 

tpHZ 
OE Q 

tpLZ 

operating characteristics, Vee = 5 V, TA = 25°e 

Cpd 

3-.Q0 

PARAMETER 

Power dissipation capacitance per flip-flop 
I Outputs enabled 

1 Outputs disabled 

TEXAS ~ 
INSIRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

TA=25°C 
MIN 

MIN TYP MAX 

100 100 

3.8 7.6 9.5 3.8 

3.8 7.6 9.5 3.8 

3.2 7.2 9 3.2 

3.8 8.7 10.7 3.8 

3.7 6 7.5 3.7 

3.5 5.8 7.3 3.5 

TEST CONDITIONS 

Cl = 50 pF, 1=1 MHz 

MAX UNIT 

100 MHz 

ns 

ns 

ns 

MAX UNIT 

MHz 

17 
ns 

15.7 

16.8 
ns 

21.2 

9.8 
ns 

9.4 

MAX UNIT 

MHz 

10.8 
ns 

10.6 

10.2 
ns 

12.1 

8.2 
ns 

7.9 

TYP UNIT 

49 

32 
pF 



74AC16374 
16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP 

WITH 3-STATE OUTPUTS 
SCASl23A- 03470, MARCH 1990 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

o 2xVCC 

Sl o Open 5000 
From Output -4.--.... --'VVV---/ 

Under Test 

CL=50pF T 
(S88 Note A) 

5000 r' 
-=-

LOAD CIRCUIT 

14-- tw ----.I 

Input 

I I 3 E::c 
VOLTAGE WAVEFORMS 

VCC Input ~50% \50-;---
(see Note B) 

OV I I 

tpLH +--.I K tpHL 

I 1 I ~VOH In-Phase 
Output I 50% VCC 50% VCC 

I I VOL 

tPHL~ ~tPLH 
Out-of-Phase 

\50%VCC 
~VOH 

Output 5~~C~OL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacttance, 

T1mlng Input 
(see Note B) 

Date Input 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

Sl at2 x VCC 
(see Note C) 

Output 
Waveform 2 

Sl at GND 
(see Note C) 

TEST Sl 

tpLtiftPHL Open 

tpL,Z!tPZL 2xVCC 
tPH:z!tPZH GND 

i50~ ____ 

I 
I 
I 

tpZH~ 
I tpHZ--+t 
rt--
I 

VOLTAGE WAVEFORMS 

Vcc 

OV 

~VCC 

VOL 

VOH 

~ OV 

B. All input pulses are supplied by generators having Ihe following characteristics: PRR s 10 MHz, Zo = 50 Q, tr = 3 ns, If = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS ~ 
INSIRUMENTS 
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54ACT16374, 74ACT16374 
16-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

• Members of the Texas Instruments 
W/debus"" Family 

• Packaged In Shrink Smail-Outline 300-mll 
Package and 380-mll Fine-Pitch Ceramic 
Flat Package Using 25-mll 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 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 

description 

The' ACT1637 4 is a 16-bit edge-triggered D-type 
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, I/O ports, 
bidirectional bus drivers, and working registers. 

The device can be used as two a-bit flip-flops or 
one 16-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 D inputs. 

SCAS124-

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

(TOP VIEW) 

10E 
101 

Vec 
105 

GNO 
107 
108 
201 
202 

GNO 
203 
204 

Vee 
205 
206 

GNO 
207 
208 
20E 

1CLK 
101 
102 
GNO 
103 
104 

Vee 
105 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 

Vee 
205 
206 
GNO 
207 
208 
2CLK 

An output-enable input OE can be used to place the outputs in either a normal logic state (high or low logic levels) 
or the 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 
ofthe 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 I/O 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. 

OE 

L 

L 

L 

H 

FUNCTION TABLE 
(each section) 

INPUTS OUTPUT 

ClK 0 Q 

t H H 

t L K 

L X 00 
X X Z 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 

~~~~~~:o:1: .~o:~w~n,. "pe~'::::': ~~::m-:~ 
standard warranty. Production proceuing does not nec .... rlJy Inckldt 
.esllng of .11 ptrametera. TEXAS ~ 

INSIRUMENTS 
POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

COpyright © 1993. Texas Instruments Incorporated 
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54ACT16374,74ACT16374 
16-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCAS 124 - 03469. MARCH 1990 - REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 

10E 

1CLK 

20E 
2CLK 

101 

102 

103 

104 

105 

106 

107 

1A8 

201 

202 

203 

204 

205 

206 

207 

208 

1 l', 

48 

24 "-
25 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

EN2 

C1 

EN4 

C3 ., r 
10 2'ii' 

3D 4'ii' 

10E 

1CLK 

1Q1 
101 

2 
1Q1 

3 

5 
1Q2 

'-y----/ 
1Q3 

6 
1Q4 To Seven Other Channels 

8 
1Q5 

9 

11 
100 20E 

24 

1Q7 
12 

1Q8 2CLK 
13 

14 
2Q1 2Q1 

2Q2 201 
16 

2Q3 
17 

19 
2Q4 '-y----/ 
2Q5 

20 
2Q6 To Seven Other Channels 

22 
2Q7 

23 
2Q8 

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

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

Supply voltage range, Vee .......................................................... -0.5 V to 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) ................................................. :1:20 mA 
Output clamp current. 10K (Vo < 0 or Vo > Vee) ............................................ :1:50 mA 
Continuous output current. 10 (VO = 0 to Vee) .............................................. :1:50 mA 
Continuous current through Vee or GND .................................................. :1:400 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 condttions' 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. 

ThxAs '" INsrRUMENTS 
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recommended operating conditions 

VCC Supply voltage (see Note 2) 

VIH High-level input voltage 

Vil Low-level Input voltage 

VI Input voltage 

Vo Output voltage 

IOH High-level output current 

IOl Low-level output current 

At/Av Input transition rise or fall rate 

TA Operating free-air tem perature 

54ACT16374, 74ACT16374 
16-BIT D-TYPE EDGE-TRIGGERED FLlP·FLOPS 

WITH 3-STATE OUTPUTS 
SCAS124-D3469, MARCH 1990- REVISED APRIL 1993 

54ACT16374 74ACT16374 
UNIT 

MIN NOM MAX MIN NOM MAX 

4.5 5 5.5 4.5 5 5.5 V 

2 2 V 

0.8 0.8 V 

0 VCC 0 VCC V 

0 VCC 0 VCC V 

-24 -24 mA 

24 24 mA 

0 10 0 10 ns/V 

-55 125 -40 85 ·C 

NOTE 2: All VCC and GND pins must be connected to the proper voltage supply. 

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 =-SO jlA 

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 

10H =-SO mAt 5.5V 3.85 

10H =-7SmAt 5.5V 3.85 

4.5V 0.1 0.1 0.1 
10l = 50 j.tA 

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 VI = VCC or GND 5.5V ± 0.1 ±1 ± 1 

10Z Vo = VCC or GND S.5V ± 0.5 ±10 ±5 

ICC VI = VCC or GND, 10=0 5.SV 8 160 80 

AICC* 
One input at 3.4 V. 

5.5V 0.9 1 1 
Other inputs at GND or VCC 

Ci VI = VCC or GND 5V 4.5 

Co Vo = VCC or GND SV 12 

t Not more than one output should be tested at a lime, and the duration of the test should not exceed 10 ms. 
i This Is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V to Vcc. 

TEXAS ~ 
INSTRUMENTS 
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UNIT 

V 

V 

jlA 

jlA 

jlA 

mA 

pF 

pF 
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54ACT16374, 74ACT16374 
16-81T D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCAS124 - 03469, MARCH 1990 - REVISED APRil 1993 

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

TA = 25°C 54ACT16374 74ACT16374 
UNIT 

MIN MAX MIN MAX MIN MAX 

fclock Clock tTequency 0 65 0 65 0 65 MHz 

I CLKlow 7.5 7.5 7.5 
tw Pulse duration I CLKhigh 

ns 
4.5 4.5 4.5 

Isu Setup time, data before Cf 6.5 6.5 6.5 ns 

th Hold time, data after C t 1 1 1 ns 

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

FROM TO TA = 25°C 54ACT16374 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX 

fmax 65 65 

tpLH 5.1 8.8 10.9 5.1 13.2 
CLK Q 

tpHL 5.3 8.8 10.9 5.3 13.1 

tpZH 3.7 8.4 10.5 3.7 12.7 
OE Q 

tpZl 4.4 9.7 11.9 4.4 14.3 

tpHZ 5.4 7.9 9.8 5.4 10.9 
OE Q 

tpLZ 4.9 7.2 9.1 4.9 10.2 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per flip-flop 
I Outputs enabled 

I Outputs disabled 

TEXAS ~ 
INSTRUMENTS 

CL = 50 pF, 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

f = 1 MHz 

74ACT16374 
UNIT 

MIN MAX 

65 MHz 

5.1 12.4 
ns 

5.3 12.2 

3.7 11.9 
ns 

4.4 13.4 

5.4 10.4 
ns 

4.9 9.8 

TYP UNIT 

52 

38 
pF 



54ACT16374,74ACT16374 
16-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

WITH 3-STATE OUTPUTS 
SCAS124 - 03469. MARCH 1990 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

o 2xVee 

Sl o Open 5000 
From Output --.>---.._-JI,/I,I\r-----' 

Under Test 

CL=50pF T 
(see Note A) 

5000 rD 

-=-

LOAD CIRCUIT 

14--- tw ------.t 
I I 3V 

Input 3 Eov 

VOLTAGE WAVEFORMS 

\~.;V---
3V 

Input 
J,1.5V (see Note 8) 

OV I 
I I ~ 

tpLH ~ I I tpHL 

In-Phase I I I ~ VOH 

Output 
. I 150% Vec 50% Vee 

I I VOL 
I ~tPLH tPHL~ 

Out-of-Phaae 
\5O%VCC 

FVOH 
Output 5O%VCC 

-- VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacftance. 

TEST Sl 

tpLHltpHL Open 
tpLZltpZL 2xVCC 
tpHZltPZH GND 

Timing Input i \. -- 3 V 
(see Note 8) I 1.5V "- OV 

14 ~ th 
tsul. ~ I 

Datslnput J1.5V V:;~-- :: 
VOLTAGE WAVEFORMS 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

51 at2xVce 
(see Note C) 

Output 
Waveform 2 

\1.5 V i 1•5V ____ 
I 

tpZL~ 14-- I 

f4-I I tPLZ--.I 
I 

\5O%vce: 
.K'O%VQ.C_ I 

I I 
~ I I tpHZ~ 

tpZH~ j4- I I 

51 stGND 
(see Note e) 

VOLTAGE WAVEFORMS 

3V 

OV 

=Vec 

VOL 

VOH 

= OV 

B. All input pulses are supplied by generators having the following characteristics: PRR '" 1 0 MHz. Zo = 50 Q. tr = 3 ns. tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 

1ExAs ~ 
INSTRUMENTS 
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74ACT16470 
16·BIT REGISTERED TRANSCEIVER 

WITH 3·STATE OUTPUTS 

• Member of the Texas Instruments 
Wldebus'M Family 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Package Using 2S-mil 
Center-to-Center Pin Spacings 

• Inputs Are TTL-Voltage Compatible 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC'M (Enhanced-Performance Implanted 
CMOS) 1-!1m Process 

• SOO-mA Typical Latch-Up Immunity at 12S0C 

description 

The 74ACT16470 is a 16-bit registered 
transceiver that contains two sets of D-type 
flip-flops for temporary storage of data flowing in 
either direction. The device can be used as two 
8-bit transceivers or one 16-bit transceiver. 
Separate clock (ClKAB or ClKBA) and output
enable (OEAB or OEBA) inputs are provided for 
each register to permit independent control in 
either direction of data flow. 

The A-to-B enable (CEAB) input must be low in 
order to enter data from A or to output data to B. 
If both CEAB and ClKAB are low, then B port will 
have the level of A port prior to the most recent 
low-to-high transition of ClKAB. Data flow from B 
to A is similar, but requires the use of CEBA, 
ClKBA, and OEBA inputs. 

10EAB 
1CLKAB 
1CEAB 

GND 
1A1 

Vce 
1A3 
1A4 
1A5 

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

GND 
2A4 
2A5 
2A6 
Vcc 
2A7 
2A8 

GND 
2CEAB 

2CLKAB 
20EAB 

03569, JUNE 1990- REVISEOAPRIL 1993 

DLPACKAGE 
(TOP VIEW) 

3 

9 

10EBA 
1CLKBA 
1CEBA 
GND 
1B1 
1B2 
Vcc 
1B3 
1B4 
1B5 
GND 
1B6 
1B7 
1B8 
2B1 
2B2 
2B3 
GND 
2B4 
2B5 
2B6 
Vec 
2B7 
2B8 
GND 
2CEBA 
2CLKBA 
20EBA 

To avoid false clocking of the flip-flops, CE should not be switched from high to low while ClK is high. 

The 74ACT16470 is packaged in TI's shrink small-outline package (Dl), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74ACT16470 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLEt 

INPUTS OUTPUT 

CEAB CLKAB OEAB A B 

H X X X Z 

x X H X Z 

L L L X Bo* 

L t L L L 

L t L H H 

t A-to-B data flow IS shown: B-to-A flow IS Similar but 
uses CEBA, CLKBA, and OEBA. 

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

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

~~~~~;~:o:T: .I=~~':.. ~~:=:.: ,rx:~~::~m~~~ 
TEXAS ~ 

INSTRUMENTS 

Copyright © 1993, Texas Instruments Incorporated 

standard walTanty. Production pl'oceaalng doe. not RK .... rlly Include 
lesting of ,U plrame\.f'L 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 :H39 



74ACT16470 
16-81T REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 
D3569,JUNE 1990-REVISEDAPRIL 1993 

logic symbolt 

10EBA 

1CEBA 

1CLKBA 

10EAB 

1CEAB 

1CLKAB 

20EBA 

2CEBA 

2CLKBA 

20EAB 

2CEAB 

2CLKAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1AB 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

56 
'" 

54 r-, 

55 

1 I"-

3 I"-

2 

29 
'" 31 
'" 

30 

28 
'" 26 
'" 27 

5 

L 
6 

8 

9 

10 

12 

13 

14 

15 

L 
16 

17 

19 

20 

21 

23 

24 

1EN3 

G1 

1C5 

2EN4 

G2 

2C6 

7EN9 

G7 

7C11 

8EN10 

G8 

8C12 ., r 
'\73 1 50 

W 60 1 4'\7 

'\79 1 110 

L-J 120 1 10'\7 

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

1ExAs ~ 
INSTRUMENTS 

3-70 POST OFFICE BOX 655303 • DAUAS, TEXAS 75265 

52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 



logic diagram (positive logic) 

10EBA 

1CEBA 

1CLKBA 

10EAB 

1CEAB 

1CLKAB 

1A1 5 

20EBA 

2CEBA 

2CLKBA 

20EAB 

2CEAB 

2CLKAB 

15 
2A1 

74ACT16470 
16·BIT REGISTERED TRANSCEIVER 

WITH 3·STATE OUTPUTS 
03569. JUNE 1990 - REVISED APRIL 1993 

~ ... _5_2_ 1B1 

~------~v~------~ 

To Seven Other Channels 

\--1--e----,,42;;... 2B1 

~------~v~------~ 

To Seven Other Channels 

TEXAS ~ 
INSIRUMENTS 

POST OFFICE BOX 655303 • DAUAS. TEXAS 75265 3-71 



74ACT16470 
. 16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 
03569, JUNE 1990 - REVISED APRIL 1993 

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

Supply voltage range, Vee ............................................................ -0.5 to 7 V 
Input voltage range, VI (see Note 1) ....... , .................................... -0.5 to Vee + 0.5 V 
Input voltage range, Va (see Note 1) ........................................... -0.5 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 ................................................. ±400 mA 
Maximum power package dissipation at TA = 55°C (in still air) ................................... 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

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

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

recommended operating conditions (see Note 2) 

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/6.v Input transition rise or fall rate 

TA Operating free-air temperature 

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

3-72 

TEXAS ~ 
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MIN NOM 

4.5 5 

2 

0 

0 

0 

-40 

MAX UNIT 

5.5 V 

V 

0.8 V 

Vee V 

Vee V 

-24 mA 

24 mA 

10 ns/V 

85 ·e 



74ACT16470 
16-BIT REGISTERED TRANSCEIVER 

WITH 3-STATE OUTPUTS 
03569, JUNE 1990 - REVISED APRIL 1993 

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

PARAMETER TEST CONDITIONS Vee 
TA=2SoC 

MIN 
MIN TYP MAX 

4.SV 4.4 4.4 
10H = - 50 j.tA 

S.SV 5.4 5.4 

VOH 4.SV 3.94 3.8 
IOH=-24mA 

S.SV 4.94 4.8 

10H =-75 mAt S.SV 3.85 

4.SV 0.1 
10l = 50 j.tA 

S.SV 0.1 

Val 4.SV 0.36 
10l= 24 rnA 

S.SV 0.36 

IOl=7SmAt S.SV 

II I Control inputs VI = Vee or GND S.SV ,.0.1 

10Z; IAorBports Va = Vee or GND S.SV ,.0.5 

ICC VI= Vce or GND, 10=0 S.SV 8 

6ICC§ One input at 3.4 V, Other inputs at Vce or GND S.SV 0.9 

Ci I Control inputs VI = Vee or GND SV 3 

eio I A or B ports Vo = Vee or GND SV 11.5 

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 I/O ports, the parameter laz Includes the input leakage current. 
§ This Is the Increase in supply current for each input that Is at one of the specified TTL voRage levels rather than 0 Vor VCC. 

MAX UNIT 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

,.1 j.tA 

,.5 j.tA 

80 j.tA 

1 rnA 

pF 

pF 

timing requirements over recommended operating free-air temperature range, Vee = 5 V :!:: 0.5 V 
(unless otherwise noted) (see Figure 1) 

fclock Clock frequency 

tw Pulse duration 

tsu Setup time 

Ih Hold time 

CLKhlgh 

CLKlow 

Data before eLKt 

Data after CLKt 

TEXAS " INSIRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

TA=25°C 
MIN MAX UNIT 

MIN MAX 

0 55 0 55 MHz 

4 4 
ns 

8.5 8.5 

6 6 ns 

1 1 ns 

3-73 



74ACT16470 
16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 
03569, JUNE 1990 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V:t: 0.5 V (unless otherwise noted) (see NO TAG) 

PARAMETER 
FROM TO TA=25°C 

MIN 
(INPUl) (OUTPUl) MIN TYP MAX 

fmax 55 55 

tpLH 3.9 8.3 10.3 3.9 
ClK AorB 

tpHl 3.8 8.4 10.3 3.8 

tpZH 3.2 8.3 10.5 3.2 
OE Aor B 

tpZl 3.6 9.5 11.8 3.6 

tpHZ 4.6 7.4 9.3 4.6 
OE Aor B 

tpLZ 4.6 7 8.8 4.6 

tpZH 3.5 8.8 10.9 3.5 
CE AorB 

tpZl 4.2 10.1 12.4 4.2 

tpHZ 
CE 

5.2 8.3 10.3 5.2 
AorB 

tpLZ 5.2 7.9 10 5.2 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacHance per transceiver 
L Outputs enabled 

Cl = 50 pF, f = 1 MHz I Outputs disabled 

1ExAs ~ 
INSTRUMENTS 
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MAX UNIT 

MHz 

11.8 
ns 

11.7 

11.9 
ns 

13.4 

9.9 
ns 

9.5 

12.5 
ns 

14.3 

11.2 
ns 

10.9 

TYP UNIT 

59 
pF 

39 



74ACT16470 
16-BIT REGISTERED TRANSCEIVER 

WITH 3-STATE OUTPUTS 
03569, JUNE 1990 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

5000 51 
From Output -~~-+-~II/v--_../ 

Under Test 

CL=5OpF T 
(see Note A) 

5000 

LOAD CIRCUIT 

I4--tw~ 

02 xVCC 

o Open 

rD 

1 1 3V 

3 Eov Input 

VOLTAGE WAVEFORMS 

TIming Input 
(see Note B) 

Data Input 

TEST 51 

tpLHltPHL Open 

tpt.z!tPZL 2xVCC 
tpHzitPZH GND 

VOLTAGE WAVEFORMS 

Input 
(see Note B) 

.:L1.5V \1.;;-V--- 3V 

----" I' ov 
Output 
Control 

(low-level 
enabling) 

3V 

'-___ Ljt·~V ____ 0 V 

In-Phase 
Output 

Out-of-Phase 
Output 

tpLH -J.---.l M tpHL 

1 I' ''\!-':''-; VOH 
1 50% Vcc ~VCC 

--+-1 --' 1 VOL 

tpHL --l.-.j ~ tpLH 

I !I:::: VOH 
\. 50% VCC T 50% VCC 

. - -- VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Waveform 1 

51 at2xVCC 
(see Note C) 

Output 
Waveform::! 

51 at GND 
(see Note C) 

1 
1 

,-__ +---"~20% VCC 
~----

I ,tPHZ--+! 
tpZH~ i4-

___ -'/50% VCC 

1 

VOLTAGE WAVEFORMS 

~VCC 

VOL 

VOH 

= OV 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 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 disablE!'d by the output control. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS ~ 
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74AC16472 
18·BIT REGISTERED TRANSCEIVER 

WITH 3·STATE OUTPUTS 

• Member of the Texas Instruments 
Wldebus™ Family 

• Packaged In Plastic 300-mll Shrink Small
Outline Package Using 25-mll 
Center-to-Center Pin Spacings 

• 3-State True Outputs 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Distributed Vee 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 74AC16472 is an 18-bit registered transceiv
er that contains two sets of D-type latches for 
temporary storage of data flowing in either 
direction. It can be used as two 9-bit transceivers 
or one 18-bit transceiver. Separate latch-enable 
(LEAB or LEBA) and output-enable (OEAB or 
OEBA) inputs are provided for each register to 
permit independent control in either direction of 
data flow. 

When OEAB and LEAB are both low, the A-to-B 
latches are transparent; a subsequent low-to-high 
transition of LEAB puts the A latches in the storage 
mode. With OEAB low, the B outputs are active 
and reflect the data present at the output of the A 
latches. Data flow from B to A is similar but 
requires the use of the LEBA and OEBA inputs. 

SCAS165-D3571 JUNE 1990-REVISEDAPRIL 1993 

DLPACKAGE 
{TOP VIEW) 

1A1 
GND 4 

1A2 
1A3 

1A6 
GND 
1A7 
lA8 
lA9 
2A1 

2A2 
2A3 

GND 
2A4 
2A5 
2A6 
Vee 
2A7 
2A8 

GND 
2A9 

55 
54 
53 
52 
51 
50 

2LEA6 
20EA6 ""L-. __ r 

10E6A 
1LE6A 
161 
GND 
162 
163 
VCC 
164 
165 
1· " 
~" 

GND 
167 
168 
169 
261 
262 
263 
GND 
264 
265 
266 
Vee 
267 
268 
GND 
269 
2LE6A 
20E6A 

The 74AC16472 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74AC16472 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLEt 

INPUTS OUTPUT 

LEAB OEAB A B 

X H X Z 

H L X Bo:J: 

L L H H 

L L L L 

t A-to-B data flow is shown: B-to-A flow is 
similar but uses LEBA and OEBA. 

:I: Output level before the indicated steady
state input conditions were established. 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCTION DATA Information .. current .1 of publication dale. 
Product, conform to .peciflcltlons per lhe term. of TexI, Instrumentl 
standard warranty. Production proce .. lng does nol nee .... nly Include 
testing of all p&llImet ..... TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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74AC16472 
18·BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS165-D3571, JUNE 1990- REVISED APRIL 1993 

logic symbolt 

1LEAB 

10EAB 

1 LEBA 

10EBA 

2LEAB 

20EAB 

2LEBA 

20EBA 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

1A9 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A9 

2A8 

2A8 

2 

1 

65 

56 

:n 
28 

30 

29 

3 

5 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

26 

"-

"-

"-

" 
"-

" 
"-

~ 

L 

L 

C1 

EN2 

C3 

EN4 

C5 

EN6 

C7 

EN8 , r 
4'\1 1 30 

~ 10 1 '8 

8'\1 1 70 

W 50 1 6'\1 

t This symbol Is in accordance wilh ANSI/IEEE Sid 91-1984 and lEe Publication 617-12. 
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54 

52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

31 

1B1 

1B2 

1B3 

1B4 

1B5 

lB6 

lB7 

188 

lB9 

2Bl 

2B2 

2B3 

2B4 

285 

2B6 

2B7 

2B8 

2B9 



logic diagram (positive logic) 

1 LEBA -.:55=--_~:.l 

10EAB ---~:.l 

1 LEAB --=2=--_~::l 

74AC16472 
18·BIT REGISTERED TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS165- 03571, JUNE 1990- REVISEOAPRIL 1993 

1A1~3~~~-~~--< 
C1 

2LEBA 
30 

20EBA 
29 

20EAB 
28 

2LEAB 
ZT 

2A1 
15 

C1 

'-----110 

To Eight Other Channels 

C1 

'------110 

To Eight Other Channels 

TEXAS ~ 
INSTRUMENIS 
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C1 

101-.... _ ..... __ 4-=2~ 2B1 
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74AC16472 
18-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS165 - 03571. JUNE 1990 - REVISED APRIL 1993 

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 Vto Vee + 0.5 V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 Vto Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ............................................... ±20 mA 
Output clamp current, 10K % < 0 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 % = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±450 mA 
Maximum power package dissipation at TA = 55·C (in still air) ................................... 1 W 
Storage temperature range ...............•....................................... -65·C to 150·C 

t Stresses beyond those listed under 'absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions' is not 
implied. Exposure to absolute-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 clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

MIN NOM MAX UNIT 

VCC Supply voHage 3 5 5.5 V 

Vec=3V 2.1 

VIH High-level input voHage Vee =4.5 V 3.15 V 

Vec =5.5V 3.85 

Vee=3V 0.9 

VIL Low-level Input voHage Vee =4.5V 1.35 V 

Vee =5.5 V 1.65 

VI Input voltage 0 VCC V 

Vo Output voltage 0 Vce V 

Vec=3V -4 

10H High-level output current Vee =4.5V -24 rnA 

Vee = 5.5V -24 

Vee =3V 12 

10L Low-level output current Vee =4.5V 24 rnA 

Vec=5.5V 24 

At/Av Input transition rise or fall rate 0 10 nslV 

TA Operating free-air tern perature -40 85 ·C 

NOTE 2: Unused or floating Pins (Input or "0) must be held high or low . 

. 1ExAs ~ 
INSIRUMENTS 
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74AC16472 
18-BIT REGISTERED TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS165- 03571, JUNE 1990 - REVISEOAPRIL 1993 

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

PARAMETER TEST CONDITIONS Vee 
TA=25°e 

MIN TYP 

3V 2.9 

10H = - 50 j.tA 4.5V 4.4 

5.SV 5.4 

VOH IOH=-4mA 3V 2.58 

4.5V 3.94 
IOL=-24 rnA 5.5V 4.94 

10H =-75 mAt 5.5V 

3V 

10L = SO j.tA 4.5V 

5.SV 

VOL 10L= 12mA 3V 

4.SV 
IOL=24 rnA 

5.SV 

10L= 75 mAt 5.5V 

II I Control inputs VI = VCC or GND 5.5V 

10Zi I A or B ports Vo = VCC or GND 5.5V 

ICC VI = VCC or GND, 10=0 5.5V 

Ci I Control inputs VI = VCC or GND 5V 3 

Cio I Aor B ports Vo = VCC or GND 5V 11.5 

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 I/O ports, the parameter 10Z includes the input leakage current. 

MIN MAX UNIT 
MAX 

2.9 

4.4 

5.4 

2.48 V 

3.8 

4.8 

3.85 

0.1 0.1 

0.1 0.1 

0.1 0.1 

0.36 0.44 V 

0.36 0.44 

0.36 0.44 

1.65 

,.0.1 ,.1 j.tA 

,.O.S ,.5 j.tA 

8 80 j.tA 

pF 

pF 

timing requirements over recommended operating free-air temperature range, Vee = 3.3 V ± 0.3 V 
(unless otherwise noted) (see Figure 1) 

TA=25°C 
MIN MAX UNIT 

MIN MAX 

tw Pulse duration, LEAB or LEBA low 4 4 ns 

tsu Setup time, data before LEAB or LEBA t 0.5 0.5 ns 

th Hold time, data after LEAB or LEBA t 3.5 3.5 ns 

timing requirements over recommended operating free-air temperature range, Vee = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 

TA = 25°C 
MIN MAX UNIT 

MIN MAX 

tw Pulse duration, LEAB or LEBA low 4 4 ns 

tsu Setup time, data before LEAB or LEBA t 0.5 O.S ns 

th Hold time, data after LEAB or LEBA t 2.5 2.S ns 

1ExAs ~ 
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74AC16472 
18-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS165 - 03571. JUNE 1990 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA = 25°C 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

tpLH 3.5 8 12.5 3.5 
AorB BorA 

tPHL 3.9 8.4 12.8 3.9 

tPLH 4.8 10.3 15.6 4.8 
LEBAorLEAB AorB 

tpHL 4.7 9.7 14.7 4.7 

tPZH 3.9 8.9 14 3.9 
OEBAorOEAB AorB 

tpZL 5 11.2 17.6 5 

tpHZ 
OEBAor OEAB 

4.4 7 9.4 4.4 
AorB 

tPLZ 4 6.4 8.7 4 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpLH 
AorB BorA 

tPHL 

tpLH 
LEBAorLEAB AorB 

tpHL 

tpZH 
OEBAor OEAB AorB 

tpZL 

tpHZ 
OEBAorOEAB Aor B 

tpLZ 

operating characteristics, Vee = 5 V, TA = 25°C 

Cpd 

3-82 

PARAMETER 

Power dissipation capacitance per transceiver 
I Outputs enabled 

I Outputs disabled 

TEXAS ~ 
INSIRUMENTS 
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TA = 25°C 
MIN 

MIN TYP MAX 

2.9 5.6 8.4 2.9 

3.1 6 8.7 3.1 

3.9 7.3 10.3 3.9 

3.7 6.9 9.7 3.7 

3.1 6.2 8.9 3.1 

3.9 7.3 10.4 3.9 

4.3 6.2 8.1 4.3 

3.8 5.7 7.4 3.8 

TEST CONDITIONS 

CL = 50 pF. f = 1 MHz 

MAX UNIT 

14.2 
ns 

13.9 

17.9 
ns 

16.3 

15.9 
ns 

19.7 

10 
ns 

9.4 

MAX UNIT 

9.5 
ns 

9.6 

11.7 
ns 

10.9 

10.2 
ns 

11.6 

8.6 
ns 

8 

TYP UNIT 

59 
pF 

6 



74AC16472 
18-BIT REGISTERED TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS165- D3571 , JUNE 1990- REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

5000 Sl 
From Output ----4f---+---'\I'I/\r---j 

Under Test 

CL=50pF I 
(see Note A) _ 

5000 

LOAD CIRCUIT 

14-- tw -----.I 

02.VCC 

o Open 

1""" 

Input 

I I 3 E::c 
Input 

(see Note B) 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacHance. 

Timing Input 
(see Note B) 

Data Input 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

Sl at2.VCC 
(see Note C) 

Output 
Waveform 2 

Sl atGND 
(see Note C) 

TEST Sl 

tpLHitPHL Open 

tpl2itPZL 2.VCC 
tPHZitPZH GND 

VOLTAGE WAVEFORMS 

\50% i50~ ____ 
I 

tpZL -+i 14- I 

ft-I I tPl2--+1 
I I I 

\5O%Vcq ~~VQ.C_ I 
I I 

~ I I tpHZ-"i 
tpZH~ j4- I 

)t50%VCC ~-VCC 

VOLTAGE WAVEFORMS 

VCC 

OV 

=VCC 

VOL 

VOH 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT164l74 
18·BIT REGISTERED BUS TRANSCEIVER 

WITH 3·STATE OUTPUTS 

• Member of the Texas Instruments 
W/debus™ Family 

• Packaged In Plastic 300-mll Shrink 
Smail-Outline Packages Using 25-mil 
Center-to-Center Pin Spacings 

• Inputs Are TTL-Voltage Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Distributed Vee and GND Pin Configurations 
Minimize High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-!!m Process 

• SOO-mA Typical LatCh-Up Immunity at 12S0C 

description 

The 74ACT16474 is a non inverting 18-bit 
registered bus transceiver 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 clock (1 CLKAB or 2CLKAB) inputs. 
When 1 OEAB (or 20EAB) is low, the 
corresponding outputs are active (high or low) and 
take on either the current data on low-to-high 
transition of 1 CLKAB (or 2CLKAB) or the 
previously stored data if 1 CLKAB (or 2CLKAB) is 
low. 

MAY 1992-

DLPACKAGE 
(TOP VIEW) 

10EAB 1 
lCLKA8 

lAl 
GND 4 

lA3 

lA6 
GND 
lA7 
lAS 
lA9 
2Al 
2A2 
2A3 

GND 
2A4 
2A5 20 

2A6 21 

Vee 22 

2A7 23 

2A8 24 

GND 25 

2A9 
2CLKA8 

10EBA 
lCLKBA 
1 Bl 
GND 
182 
1 B3 
Vee 
184 
185 
186 
GND 
lB7 
1 B8 
1 B9 
2Bl 
282 
2B3 
GND 
2B4 
285 
2B6 
Vee 
287 
288 
GND 
289 
2CLKBA 

When 1 OEAB (or 20EAB) is high, the 20EA8 20EBA 
corresponding outputs are in the high-impedance 
state. 1 OEAB (or 20EAB) does not affect the operation on 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 1 OEBA (and/or 20EBA) and 1 CLKBA (and/or 2CLKBA). 

The 7 4ACT1647 4 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74ACT16474 is characterized for operation from -40°C to 85°C. 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

~:~~~o~1: "~o::!: .. "P'~'::=':': -rx!:=:..~:. 
.tandard warranty. Pr04uctton procMtlng doH noI ... HlrHy Inckldt 
IHllng 01,11 paramet ..... TEXAS ." 
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POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1993. Texas Instruments Incorporated 
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74ACT16474 
18·BIT REGISTERED BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
MAY 1992-REVlSEDAPRIL 1993 

logic symbol§ 

1CLKAB 

10EAB 

lCLKBA 

10EBA 

2CLKAB 

20EAB 
2CLKBA 

20EBA 

lA1 

lA2 

lA3 

lA4 

lAS 

lA6 

lA7 

lAS 

lA9 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2AS 
2A9 

FUNCTION TABLEt 

INPUTS OUTPUT 
CLKAB OEAB A B 

X H X Z 

L L X BO* 

t L H H 

t L L L 

t A-to-B data flow Is shown: B-to-A flow Is 
similar but uses CLKBA, and OEBA. 

:I: Output level before the indicated sleady
slate input conditions were established. 

2 
Cl 

1 

'" EN2 
55 

C3 
56 "- EN4 
'Z1 

C5 
28 "- EN6 
30 

C7 
29 "- ENS 

3 
, r 

54 

~ 
10 1 2'i7 

-.l 4'i7 1 50 
5 52 

6 51 

S 49 

9 48 

10 47 

12 45 

13 44 

14 43 

15 42 

L.-
SD 1 6Y' 

~ SY' 1 70 
16 41 

17 40 

19 38 

20 37 

21 36 

23 34 

24 33 

26 31 

§ This symbol is in accordance with ANSI/IEEE Sid 91-1984 and lEe Publication 617-12. 
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lBl 

lB2 

lB3 

lB4 

lB5 

lB6 

lB7 

lBS 

lB9 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2BS 

2B9 



logic diagram (positive logic) 

74ACT16474 
18-BIT REGISTERED BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
MAY 1992 - REVISED APRIL 1993 

1CLKBA --=5"'-5 ________________ ----, 

1 OEBA ----=:56:o...-d 

1CLKAB ---=2'---___ -----, 

1A1 --=-3 __ --. 

To Eight Other Channels 

2CLKBA 
30 

20EBA 
29 

20EAB 28 

2CLKAB 
27 

2A1 ---,,15~_-. 

'-------I 10 

To Eight Other Channels 

TEXAS ." 
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42 
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74ACT16474 
18-BIT REGISTERED BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
MAY 1992 - REVISED APRIL 1993 

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

Supply voltage range, Vee ., .......................................................... -0.5 to 7 V 
Input voltage range, VI (see Note 1) ............................................ -O.S to Vee + O.S V 
Input voltage range, Vo (see Note 1) """"""""""""""""""""'" -O.S 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) ""'"'''''''''''''''''''''''''''''''''''' ±SO rnA 
Continuous output current, 10 (VO = 0 to Vee) """""""""""""""""""""'" ±SO rnA 
Continuous current through Vee or GND """""""""""""""""""""""'" ±4S0 rnA 
Maximum power package dissipation at TA = SSoC (in still air) ................................... 1 W 
Storage temperature range """"""""""""""""""""""""""'" -6SoC to 1S0°C 

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

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

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

Vo Output voltage 

10H High-level output current 

10L Low-level output current 

At/M Input transition rise or fall rate 

TA Operating free-air temperature 

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

3-88 
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MIN NOM 

4.5 5 

2 

0 

0 

0 

-40 

MAX UNIT 

5.5 V 

V 

0.8 V 

Vee V 

Vee v 
-24 mA 

24 mA 

10 nslV 

85 ·e 



74ACT16474 
18-BIT REGISTERED BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
MAY 1992 - REVISED APRIL 1993 

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

PARAMETER TEST CONDITIONS Vec 
TA=25°C 

MIN 
MIN TYP MAX 

4.5V 4.4 4.4 
10H = -50 fAA 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 
IOH=-24mA 

5.5V 4.94 4.8 

10H =-75 mAt 5.5 V 3.85 

4.5V 0.1 
10L = 50 fAA 

5.5V 0.1 

VOL 4.5V 0.36 
10L= 24mA 

5.5V 0.36 

IOL=75mAt 5.5V 

II I Control inputs VI = VCC or GND 5.5V ",0.1 

10Z* IAorBports Vo = VCC or GND 5.5V .,0.5 

ICC VI = VCC or GND, 10=0 5.5V 8 

aICC§ One input at 3.4 V, Other Inputs at VCC or GND 5.5V 0.9 

Ci I Control inputs VI = VCC or GND 5V 3 

Cio IAorBports Vo = VCC or GND 5V 11.5 

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 specified TTL vottage levels rather than 0 V or VCC. 

MAX UNIT 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

",1 f.IA 
",5 f,IA 

80 f,IA 

1 mA 

pF 

pF 

timing requirements over recommended operating free-air temperature range, Vee = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 

TA = 25°C 
MIN 

,.,IN MAX 

fclock Clock frequency 0 75 0 

CLKhigh 4 4 
tw Pulse duration 

CLKlow 6.6 6.6 

tsu Setup time Data before CLKt 5.5 5.5 

th Hold time Data after CLKt 1 1 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

fmax 

tpLH 
CLK 

tpHL 

tpZH 
OE 

IpZL 

tpHZ 
OE 

tpLZ 

TO 
(OUTPUT) 

AorB 

Aor B 

Aor B 

TEXAS ~ 
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TA = 25°C 
MIN 

MIN TYP MAX 

75 75 

4 8 10.2 4 

4.2 '8 10.2 4.2 

3 7.8 10.3 3 

3.7 9.2 11.6 3.7 

4.8 7.1 8.8 4.8 

4.4 6.6 8.4 4.4 

MAX UNIT 

75 MHz 

ns 

ns 

ns 

MAX UNIT 

MHz 

11.5 
ns 

11.4 

11.7 
ns 

13.1 

9.5 
ns 

9 
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74ACT16474 
18·BIT REGISTERED BUS TRANSCEIVER 
WITH 3·STATE OUTPUTS 
MAY 1992 - REVISED APRIL 1993 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER 

Cpd Power dissipation capacHance per transceiver 
I Outputs enabled 

I Outputs disabled 

TEST CONDITIONS TYP 

61 
CL= 50 pF, f = 1 MHz 

37 

PARAMETER MEASUREMENT INFORMATION 

o 2xVCC 

5000 Sl 
From Output --..>---.---A/\/'v-----./ 

Under Test 

o Open 

CL=50pF I 
(see Note A) 

5000 r' 
-=-

LOAD CIRCUIT 

14-- tw ----.I 

Input 

I I 3V 

3 Eov 
VOLTAGE WAVEFORMS 

3V 
Input -i1.SV 

\l.;-V---
(see Note B) 

OV I 

tpLH --J.--.I K tpHL 

In-Phase 1 i ~VOH 
Output 

50% Vcc 50% Vcc 
i I VOL 
i ~tPLH tPHL~ 

Out-of-Phase 
\SO%VCC 

~VOH 
Output S~~C;OL 

VOLTAGE WAVEFORMS 

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

Timing Input 
(see Note B) 

Dsta Input 

Output 
Control 

(low-level 
enabling) 

Output 
Wavetorm1 

Sl at2xVcc 
(see Note C) 

Output 
Waveform 2 

Sl stGND 
(see Note C) 

TEST Sl 

tpLHftpHL Open 

tPI.2I'tPZL 2xVCC 

tpHz/tPZH GND 

VOLTAGE WAVEFORMS 

\l.SV '-l.~V ____ 
I 

tpZL --+j 14- I 

!~ I I tPLZ-.I 
I I I I 

I \5O%VCCI X:~VQ.C_ 
I I 

~ I I tpHZ~ 
tpZH~ ~ I 

/SO%VCC 
~-VCC-

VOLTAGE WAVEFORMS 

UNIT 

pF 

3V 

OV 

-VCC 

VOL 

VOH 

~ OV 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo =.50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT16475 
18-BIT REGISTERED TRANSCEIVER 

WITH 3-STATE OUTPUTS 

• Member of the Texas Instruments 
Wldebus'M Family 

• Packaged In Plastic 300-mll Shrink 
Small-Outline Package Using 25-mll 
Center-to-Center Pin Spacings 

• Inputs Are TTL-Voltage Compatible 

• 3-State Inverting Outputs 

• Flow-Through Architecture Optimizes 
PCB Layout 

1A1 
GND 
1A2 

Vce 
1A4 

OCTOBER 1990 - REVISED APRIL 1993 

DLPACKAGE 
(TOPVlEW) 

3 

10EBA 
1CLKBA 
1B1 
GND 
182 
1B3 
Vee 
184 • Distributed Vee and GND Pin Configuration 

Minimizes High-Speed Switching Noise 1A5 9 1B5 

• EPIC'M (Enhanced-Performance Implanted 
CMOS) 1-f1m Process 

• SOO-mA Typical Latch-Up Immunity 
at 125°C 

description 

The 74ACT16475 is an 18-bit registered 
transceiver that contains two sets of D-type 
flip-flops for temporary storage of data flowing in 
either direction. It can be used as two 9-bit 
transceivers or one 18-bit transceiver. Separate 
clock (CLKAB and CLKBA) and output-enable 
(OEAB or OEAB) inputs are provided for each 
register to permit independent control in either 
direction of data flow. 

Data at the A inputs meeting the setup time 
requirements is transferred to the B outputs on the 
positive-going edge of CLKAB. With OEAB low, 
the 3-state B outputs are enabled and reflect the 
inverted A data. Data flow from B to A is similar but 
requires the use of the CLKAB and OEBA inputs. 

1A6 
GND 
1A7 
1A8 
1A9 
2A1 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 
Vee 
2A7 
2A8 

GND 
2A9 

2CLKAB 
20EAB 

1B6 
GND 
187 
188 
1B9 
2B1 
2B2 
2B3 
GND 
284 
285 
2B6 
Vee 
287 
288 
GND 
2B9 
2CLKBA 
20EBA 

The 7 4ACT164 75 is packaged in Tl's shrink small-outline package (DL), which provides twice the 1/0 pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74ACT16475 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLEt 

INPUTS OUTPUT 

OEAB CLKAB A B 

H X X Z 

L L X BO* 

L t L H 

L t H L 

t A-to-B data ffow is shown: B-to-A flow is 
similar but uses CLKBA and OEBA. 

:t Output level before the indicated steady
state input conditions were established. 

EPle and Widebus are trademarkS of Texas instruments Incorporated. 

~~~:~~,o:!~ .~or;!W::: .. "pe~':h:=':' : l.::I~~~~m~-.!t~ 
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74ACT16475 
18·BIT REGISTERED TRANSCEIVER 
WITH 3·STATE OUTPUTS 
SCAS198 - 03998, OCTOBER 1990 - REVISED APRIl,. 1993 

logic symbolt 

lCLKAB 

10EAB 

lCLKBA 

10E8A 

2CLKA8 

20EA8 

2CLKBA 

20E8A 

2 

1 

65 

56 

Z1 

28 

30 

29 

3 

"-

r--

r--

"-

lAl 

k 
lA2 

lA3 

lA4 

lA5 

lA6 

lA7 

lA8 

lA9 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

2A9 

5 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

26 

~ 

, 

Cl 

EN2 

C3 

EN4 

C5 

EN6 

C7 

EN8 ., r 
10 1 2<;7 

~ 4<;7 1 3D 

50 1 6<;7 

-.I 8<;7 1 70 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
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54 

52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

31 

181 

182 

183 

184 

185 

186 

187 

188 

189 

281 

282 

283 

284 

285 

286 

287 

288 

289 



logic diagram (positive logic) 

74ACT16475 
18·BIT REGISTERED TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS198 - 03998. OCTOBER 1990 - REVISED APRIL 1993 

1CLKBA ----=55=----________________ ---, 

1 OEBA ----=-56=------rt 

10EAB --'--d 

1 CLKAB ---=2'----___ -----, 

1A 1 --=..3 --____ 

L..----t10 

30 
2CLKBA 

20EBA 
29 

20EAB 28 

2CLKAB 
27 

2A 1 ----'-'15'---_____ 

To Eight Other Channels 

To Eight Other Channels 

TEXAS ~ 
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54 e---- 1B1 
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74ACT16475 
18·BIT REGISTERED TRANSCEIVER 
WITH 3·STATE OUTPUTS 
SCAS198 - 03998, OCTOBER 1990 - REVISED APRIL 1993 

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 
Input 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 ................................................. ±450 mA 
Maximum power package dissipation at TA = 55°C (in still air) ................................... 1 W 
Storage temperature range ....................................................... -65°C to 150·C 

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

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

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level Input voltage 

VI Input voltage 

Vo Output voltage 

IOH High-level output current 

10L Low-level output current 

At/Av Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floating PinS Onput or I/O) must be held high or low. 
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MIN NOM 

4.5 5 

2 

0 

0 

0 

-40 

MAX UNIT 

5.5 V 

V 

0.8 V 

Vee V 

Vee V 

-24 rnA 

24 rnA 

10 nsN 

85 ·e 



74ACT16475 
18-BIT REGISTERED TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS198 - 03998. OCTOBER 1990 - REVISED APRIL 1993 

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

PARAMETER TEST CONDITIONS Vee 
TA=25°C 

MIN TYP 

4.SV 4.4 
10H = -so JAA 

5.SV S.4 

VOH 4.SV 3.94 
10H =-24mA 

5.5V 4.94 

IOH=-75mAt 5.SV 

4.5V 
10L = 50 JAA 

5.5V 

VOL 4.5V 
10L= 24mA 

5.5V 

IOL=75 mAt 5.5V 

II I Control inpuls VI = VCC or GND 5.5V 

10Z* I A or B ports Vo = VCC or GND 5.5V 

ICC VI = VCC or GND. 10=0 5.5V 

AICC§ One input at 3.4 V. Other inputs at VCC or GND 5.SV 

Cj I Control inputs VI = VCC or GND 5V 4.5 

Cio IAorBports 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 I/O ports. the parameter 10Z includes the input leakage current. 

MIN 
MAX 

4.4 

S.4 

3.B 

4.B 

3.65 

0.1 

0.1 

0.36 

0.36 

",0.1 

",0.5 

8 

0.9 

§ This is the increase in supply current for each input that is at one of the specified TTL vo~age levels rather than ° Vor Vcc. 

MAX UNIT 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

",1 JAA 
",5 !lA 
80 !lA 

1 mA 

pF 

pF 

timing requirements over recommended operating free-air temperature range, Vee = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 

TA = 25°C 
MIN 

MIN MAX 

fclock Clock frequency ° 75 ° 
tw Pulse duration CLK high or low 6.5 ~.5 

tsu Setup time Data before CLK t 5.5 5.5 

th Hold time Data after CLK t 1.5 1.5 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA = 25°C 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

fmax 75 75 

tpLH 3.8 7.9 11.1 3.6 
CLKAB or CLKBA B or A 

tpHL 4.2 8.1 11.4 4.2 

tpZH 2.8 7:3 11.4 2.6 
OEABor OEBA BorA 

tPZL 3.4 7.4 13.1 3.4 

tpHZ 
OEABorOEBA 

5.2 6.5 9.8 5.2 
BorA 

tpLZ 4.5 6.6 9.1 4.5 

lExAs ~ 
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MAX UNIT 

75 MHz 

ns 

ns 

ns 

MAX UNIT 

MHz 

12.5 
ns 

12.6 

12.8 
ns 

14.8 

10.5 
ns 

9.8 
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74ACT16475 
18·BIT REGISTERED TRANSCEIVER 
WITH 3·STATE OUTPUTS 
SCAS198 - 03998, OCTOBER 1990 -REVISED APRIL 1993 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS TYP 

Cpd Power dissipation capacitance per transceiver 
I Outputs enabled 

CL= 50 pF, f = 1 MHz 
27 

I Outputs disabled 9 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output --.>---.--.JV\I'v--_..J 

Under Test 

CL=50pF T 
(see Note A) 

5000 

LOAD CIRCUIT 

I4---tw~ 

o 2xVCC 

o Open 

I I 3V 

Input 3 Eov 

Input 
(see Note B) 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 

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

TEST S1 

tpLHftpHL Open 

tpL.21tPZL 2xVCC 

tpHz/lPZH GND 

Timing Input if \. - - 3 V 
(see Note B) I 1.5 V "---- 0 V 

14 .,J th 
tsu~ I 

Datalnput J1.5V '\ 1;;-- :: 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at2xVCC 
(see Note C) 

Output 
Waveform 2 

S1 at GND 
(see Note C) 

VOLTAGE WAVEFORMS 

\1.5 V t·~v ____ 
I 

tpZL -tot 14- I 

~ I I tPLZ-.I 
I I I 
I \5O%VCCI .r:20~.'yQ.C_ 
I I 

~ I I tpHZ~ 
tpZH~ j4-

I I 

VOLTAGE WAVEFORMS 

UNIT 

pF 

3V 

OV 

.. VCC 

VOL 

VOH 

.. OV 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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• Member ot the Texas Instruments 
Wldebus™ Family 

• Packaged In Plastic 300-mll Shrink 
Smail-Outline Package Using 25-mll 
Center-to-Center Pin Spacings 

• Inputs Are TTL-Voltage Compatible 

• Provide Extra Data Width Necessary tor 
Wider Address/Data Paths 

• Provide Inverted Data 
• 3-State Outputs Drive Bus Lines or Buffer 

Memory Address Registers 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-llm Process 

• 500-mA Typical LatCh-Up Immunity 
at 125°C 

description 

This 16-bit buffer/bus driver provides a high
performance bus interface for wide data paths. 

The 3-state control gate is a 2-input AND gate with 
active-low inputs so that if either output-enable 
(OE1 or OE2) input is high, all corresponding 
outputs are in the high-impedance state. 

74ACT16540 
16-BIT BUFFER/DRIVER 

WITH 3-STATE OUTPUTS 
SCAS186-

DLPACKAGE 
(TOP VIEW) 

100 1 1m 
lYl lAl 

Vee 
lY5 
lY6 9 

GND 
lY7 
lY8 
2Yl 
2Y2 

GND 
2Y3 
2Y4 
Vce 
2Y5 
2Y6 

GND 
2Y7 
2Y8 

lA2 
GND 
lA3 
lA4 
Vec 
lAS 
lA6 
GND 
1A7 
lAS 
2Al 
2A2 
GND 
2A3 
2A4 

Vee 
2A5 
2M 
GND 
2A7 
2M 
2m 

1993 

The 74ACT16S40 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74ACT16S40 is characterized for operation from -40·C to 8S·C. 

OEI 

L 

L 

H 

X 

FUNcnON TABLE 
(each B-blt section) 

INPUTS OUTPUT 
OE2 A y 

L L H 

L H L 

X X Z 

H X Z 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 

~~a:~:a:1! '=~:'nI"';'::"''':': r::::~:n~~~ 
standard wlrnnty. P,oductk)n proceuing does not neceUlrily Include 
... tlng of III paflmeter.. TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

Copyright Ie) 1993, Texas Instruments Incorporated 
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74ACT16540 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCAS186-D3980, OCTOBER 1991-REVISEDAPRIL 1993 

logic symbol t 

10E1 

10E2 

20E1 

20E2 

1A1 

1A2 

1A3 

1A4 

1A5 

1AG 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2AG 

2A7 

2A8 

1 

48 

24 

25 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

r-. & 

r-. EN1 

r-. & 

l'-
EN2 

., r 
1 1'i7 

1 2'i7 

2 

3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

1Y1 

1Y2 

1Y3 

1Y4 

1Y5 

1YG 

1Y7 

1Y8 

2Y1 

2Y2 

2Y3 

2Y4 

2Y5 

2YG 

2Y7 

2Y8 

logic diagram (positive logic) 

1 OE1 -'-_-I".----.... 

10E2 -=4!:,8~-CL~ 

1A1 _4-"7'--___ -1 XHr-:.2- 1Y1 

To Seven Other Channels 

20E1 _2_4_,--, 

20E2 ...:2",,5_-.rtI 

2A 1 -'36""-___ -1 X>-t-1",,3,- 2Y1 

To Seven Other Channels 

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

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

Supply voltage range, Vee .......................................................... -0.5 V to 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 (Vo < 0 or Vo > Vee) ........................................ .. ±50 mA 
Continuous output current, la (Va = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±400 mA 
Maximum package power dissipation at TA = 55°C (in still air) ................................ 0.85 W 
Storage temperature range.. . . .. . . . . . . . . .. . . . . . . . . . .. . .. . . .. . . . . . . . . .. . . . . . . . . . .. -65°C to 150°C 

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

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

:HIS 
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74ACT16540 
16-BIT BUFFER/DRIVER 

WITH 3-STATE OUTPUTS 
SCAS186- 03980, OCTOBER 1991 - REVISED APRIL 1993 

recommended operating conditions (see Note 2) 

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 

VI Input voltage 0 VCC V 

Vo Output voltage 0 VCC V 

10H High-level output current -24 mA 

10l low-level output current 24 mA 

!J.t/I!.v Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·C 

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

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

PARAMETER TEST CONDITIONS VCC 
TA=25·C 

MIN 
MIN TYP MAX 

4.5V 4.4 4.4 
10H =-50 i!A 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 
10H =-24mA 

5.5V 4.94 4.8 

10H =-75mAt 5.5V 3.85 

4.5V 0.1 
10l = 50 tlA 

5.5V 0.1 

VOL 4.5V 0.36 
10l = 24 mA 

5.5V 0.36 

IOl=75mAt 5.5V 

II VI = VCC or GND 5.5V ±0.1 

10Z Vo = VCC or GND 5.5V ±0.5 

ICC VI = VCC or GND, 10=0 5.5V 8 

!J.ICC* One input at 3.4 V, Other inputs at VCC or GND 5.5V 0.9 

Ci VI = VCC or GND 5V 4 

Co Vo = VCC or GND 5V 13 

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 TIL vottage levels rather than 0 V or VCC. 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

IplH 
A 

tpHl 

tpZH 
OE 

tpZl 

tpHZ 
OE 

tpLZ 

TO 
(OUTPUT) 

y 

y 

Y 

TEXAS ~ 
INSIRUMENTS 
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TA=25·C 
MIN 

MIN TYP MAX 

2.1 5.1 6.8 2.1 

3.9 6.8 8.5 3.9 

2.7 6.2 8 2.7 

3.6 7.5 9.5 3.6 

5.4 9.2 10.9 5.4 

5.4 8.6 10.3 5.4 

MAX UNIT 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

±1 i!A 
±5 i!A 
80 tlA 

1 mA 

pF 

pF 

MAX UNIT 

7.5 
ns 

9.5 

8.9 
ns 

10.5 

11.9 
ns 

11.1 
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74ACT16540 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCASl86-D3980,OCT08ER 1991-REVISEDAPRIL 1993 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER 

I Outputs enabled 
Cpd Power dissipation capacitance per buffer I Outputs disabled 

TEST CONDITIONS TYP 

42 
CL= 50 pF, f = 1 MHz 

8.5 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output -~>---'----'V\fr-_-/ 

Under Test 

CL=50pF T 
(see Note A) 

Input 
(see Note B) 

In.phase 
Output 

Out-of·Phase 
Output 

5000 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacRance. 

o 2xVCC 

o Open 

r' 
Output 

Control 
(Iow-level 
enabling) 

Output 
Waveform 1 

S1 st2xVCC 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

TEST S1 

tpLJi/tPHL Open 

tpL.Z!tPZL 2xVCC 

tpHz/tPZH GND 

\1.5V t.1.~V ____ 
I 

tpZL~ I+- I 

~ I I tPLZ-.I 
I 

\5O%vccl 
{i:O%_v£,c_ I 

I I 
I I tpHZ~ ~ tpZH -+j ~ I 

t5O%VCC 
~VCC-

VOLTAGE WAVEFORMS 

UNIT 

pF 

3V 

OV 

.. VCC 

VOL 

VOH 

.. OV 

B. All Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 

1ExAs ." 
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• Member of the Texas Instruments 
W/debus ™ Family 

• Packaged In Plastic 300-mil Shrink 
Smail-Outline Package Using 25-mil 
Center-to-Center Pin Spacings 

• Inputs Are TTL- or CMOS-Voltage 
Compatible 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-l!m Process 

• 500-mA Typical Latch-Up Immunity 
at 125·C 

description 

The 74ACT16541 is a non inverting 16-bit buffer 
composed of two 8-bit sections with separate 
output-enable signals. For either 8-bit buffer 
section, the two output-enable (1 OE1 and 1 OE2 
or 20E1 and 20E2) inputs must both be low for the 
corresponding Y outputs to be active. If either 
output-enable input is high, the outputs of that 
8-bit buffer section are in the high-impedance 
state. 

Vce 
1Y5 
1Y6 

GND 

2Y1 
2Y2 

GND 
2Y3 
2Y4 
Vee 
2Y5 
2Y6 

GND 
2Y7 
2YB 

20E1 

74ACT16541 
16·BIT BUFFER/DRIVER 

WITH 3-STATE OUTPUTS 

DLPACKAGE 
(TOP VIEW) 

1992-

10E2 
1A1 
1A2 
GND 
1A3 
1A4 

VCC 
1A5 
1A6 
GND 
1A7 
1AB 
2A1 
2A2 
GND 
2A3 
2A4 

VCC 
2A5 
2A6 
GND 
2A7 
2AB 
20E2 

The 74ACT16541 is packaged in Tl's shrink small-outline package (OL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74ACT16541 is characterized for operation from -40·C to 85·C. 

OE1 

L 

L 

H 

X 

FUNCTION TABLE 
(each a-bit section) 

INPUTS OUTPUT 

OE2 A Y 

L L L 

L H H 

X X Z 

H X Z 

EPIC and Widebus are trademarkli of Texas Instruments Incorporated. 

TEXAS ~ 
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Copyright © 1993. Texas Instruments Incorporated 
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74ACT16541 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCAS208 - JUNE 1992 - REVISED APRIL 1993 

logic symbolt 

10E1 

10E2 

20E1 

20E2 

1A1 

1A2 

1A3 

1A4 

1AS 

lA6 

1A7 

1AS 

2A1 

2A2 

2A3 

2A4 
2A5 0 

2A6 

2A7 

2A8 

1 

48 

24 

25 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

" & 

" 
EN1 

" & 

" 
EN2 

.., r 
1 1'7 

1 2'7 

2 

3 

S 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

1Y1 

1Y2 

1Y3 

1Y4 

1YS 

1Y6 

1Y7 

1YB 

2Y1 

2Y2 

2Y3 

2Y4 

2YS 

2YS 

2Y7 

2YB 

logic diagram (positive logic) 

1 OE1 -=---d,"'""'I 

1 OE2 ----...L--~ 

1A 1 _4.;:;,.:7'----1 >-_-+_....:2=- 1Y1 

To Seven Other Channels 

20E1 ....:2=-4'---d'"'""'I 

2OE2 --",25'"---CL~ 

2A 1 -",3S"---i >-_-+---,,13,,- 2Y1 

To Seven Other Channels 

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

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

Supply voltage range, Vee .......................................................... -0.5 V to 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 rnA 
Output clamp current, 10K (VA < 0 or Va> Vee) ........................................... ±50 rnA 
Continuous output current, 10 (Va = 0 to Vee) ............................................. ±50 rnA 
Continuous current through Vee or GND ................................................. ±400 rnA 
Maximum package power dissipation at TA = 55°C (in still air) ................................ 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

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

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

1ExAs ", 
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recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

Vo Output voltage 

10H High-level output current 

10L Low-level output current 

!>.t!/!,.v Input transition rise or fall rate 

TA Operating free-air temperature 

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

74ACT16541 
16·BIT BUFFER/DRIVER 

WITH 3·STATE OUTPUTS 
SCAS208 - JUNE 1992 - REVISED APRIL 1993 

MIN NOM MAX UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

0 Vee V 

0 Vee V 

-24 rnA 

24 rnA 

0 10 nsN 
-40 85 °e 

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

PARAMETER TEST CONDITIONS VCC 
TA = 25°C 

MIN 
MIN TYP MAX 

4.5V 4.4 4.4 
10H =-50 ItA 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 
10H =-24mA 

5.5V 4.94 4.8 

10H =-75 mAt 5.5V 3.85 

4.5V 0.1 
10L = 50 ItA 

5.5V 0.1 

VOL 4.5V 0.36 
IOL=24mA 

5.5V 0.36 

10L = 75 mAt 5.5V 

II VI = Vee or GND 5.5V ,,0.1 

10Z Vo = Vee or GND 5.5V ,,0.5 

lee VI = Vee or GND, 10=0 5.5V 8 

!>.Iee; One input at 3.4 V, Other inputs at Vee or GND 5.5V 0.9 

ei VI = Vee or GND 5.5V 4 

eo Vo = Vee or GND 5V 13 

t Not more than one output should be tested at a time, and the durallon 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 TIL vottage levels rather than 0 Vor Vee. 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=25°C 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

tPLH 3.1 5:9 7.9 3.1 
A Y 

tPHL 2.7 6.3 8.3 2.7 

tpZH 2.8 6.5 8.9 2.8 
OE y 

tpZL 3.5 7.5 9.9 3.5 

tpHZ 4.5 8.5 10.3 4.5 
OE y 

tpLZ 4.9 8 9.9 4.9 

lExAs ~ 
INsrRUMENTS 
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MAX UNIT 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

",1 ItA 
",5 ItA 
80 jAA 

1 rnA 

pF 

pF 

MAX UNIT 

9 
ns 

9.2 

9.7 
ns 

11 

11.3 
ns 

10.7 
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74ACT16541 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCAS208 - JUNE 1992 - REVISED APRIL 1993 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER 

I Outputs enabled 
Cpd Power dissipation capacitance per buffer/driver I Outputs disabled 

TEST CONDITIONS 

CL= 50 pF, f = 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output --e----4.--'II'II'\r----/ 

Under Test 

eL=50pF I 
(see Note A) 

5000 

LOAD CIRCUIT 

o 2xVCC 

o Open 

rD 

TEST S1 

tpLWtPHL Open 

tpL,Z!tPZL 2xVec 

tPHz/tPZH GND 

Output 

TYP UNIT 

40 

9.5 
pF 

3V 
Control ~1 V t 1.5V 

(low-level "\ .5 _ 
enabling) t I '---,~--...L.jl - - - - 0 V 

PZL~ _ I 
Output I I tpLZ -+I j4-

Waveform 1 : ~50% Vee: }/""---
S1 st 2 x VCC I '\ I t. 2O~.YQ.e_ 

(see Note C) I I tPHZ ~ j.-
tpZH~ 14- I 

Output I,---~r 
Waveform 2 

S1 stGND 
(see Note C) ----

3V 

(see N!':~ ----'" 1.5 V ~ 1:-;; - - - 0 V 

~ I I 
tpLH I i 14 ~ tpHL 

I ,.------c1~-- VOH 
Output 150% Vee 50% Vce 

____ ....J. VOL 

-Vce 

VOL 

",OV 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacftance. 
B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 500, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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74AC16543 
16-BIT REGISTERED TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS125A- 03475, MARCH 1990-REVISEDAPRIL 1993 

• Member of the Texas Instruments 
W/debus™ Family 

• Packaged in Plastic 300-mil Shrink 
Smail-Outline Package Using 25-mil 
Center-to-Center Pin Spacings 

• 3-State True Outputs 
• Flow-Through Architecture Optimizes 

PCB Layout 
• Distributed Vee and GND Pin Configuration 

Minimizes High-Speed Switching Noise 
• EPIC™ (Enhanced-Performance Implanted 

CMOS) 1-llm Process 
• 500-mA Typical Latch-Up Immunity at 125·C 

description 

The 74AC16543 is a 16-bit registered transceiver 
that contains two sets of D-type latches for 
temporary storage of data flowing in either 
direction. It can be used as two a-bit transceivers 
or one 16-bit transceiver. Separate latch-enable 
(LEAB or LEBA) and output-enable (OEAB or 
OEBA) inputs are provided for each register to 
permit independent control in either direction of 
data flow. 

The A-to-B enable (CEAB) input must be low in 
order to enter data from A or to output data to B. 
Having CEAB low and LEAB low makes the A-to-B 
latches transparent; a subsequent low-to-high 
transition at LEAB puts the A latches in the storage 
mode. Data flow from B to A is similar, but requires 
using the CEBA, LEBA, and OEBA inputs. 

10EAB 
1LEAB 
1CEAB 

GND 
1A1 
1A2 
Vcc 
1A3 
1A4 
1A5 

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

GND 
2A4 
2A5 
2A6 
Vcc 
2A7 
2A8 

GND 
2CEAB 
2LEAB 
20EAB 

DLPACKAGE 
(TOP VIEW) 

10EBA 
1LEBA 
1CEBA 
GND 
1B1 
1B2 
Vcc 
1B3 
1B4 
1B5 
GND 
166 
167 
168 
2B1 
262 
2B3 
GND 
264 
2B5 
266 
Vcc 
267 
268 
GND 
2CEBA 
2LEBA 
20EBA 

The 74AC16543 is packaged in Tl's shrink small-outline package, which provides twice the I/O pin count and 
functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74AC16543 is characterized for operation from -40·C to a5·C. 

CEAB 

H 

X 

L 

L 

L 

FUNCTION TABLEt 
(each B-bit section) 

INPUTS 

LEAB OEAB A 

X X X 

X H X 

H L X 

L L L 

L L H 

OUTPUT 
B 

Z 

Z 

Bo* 

L 

H 

t A-to-B data flow is shown; B-to-A flow control is the 
same except that H uses CEBA, LEBA, and OEBA. 

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

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

PRooucnON DATA Information II current II of publk:.Uon d.le. 
Products confonn to .peclficatlons per the tenns d Tex .. Instruments 
standard warranty. Production proceulng dots MIl nee .... tHy Include 
teltlng 01,11 PlrI .......... TEXAS ~ 

INSTRUMENTS 

Copyright © 1993. Texas Instruments Incorporated 
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74AC16543 
16·BIT REGISTERED TRANSCEIVER 
WITH 3·STATE OUTPUTS 
SCAS125A- 03475, MARCH 1990 - REVISED APRIL 1993 

logic symbol t 

10EBA 

1CEBA 

1 LEBA 

10EAB 

1CEAB 

1LEAB 

20EBA 

2CEBA 

2LEBA 

20EAB 

2CEAB 

2LEAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

66 

54 

55 

1 

3 

2 

29 

31 

30 

28 

26 

27 

5 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

I'- 1EN3 
I'- G1 
"- 1C5 
"- 2EN4 
"- G2 
I'- 2C6 
"- 7EN9 
"- G7 
I'- 7C11 
I'- 8EN10 
I'- G8 

I'- ~C12 
r 

L 
'173 50 

~ 60 4'17 

L 
'179 110 

~ 120 10'17 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
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52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

188 

281 

282 

283 

284 

285 

286 

287 

288 



logic diagram (positive logic) 

10EBA 56 

1CEBA 
54 

lLEBA 
55 

10EAB .1 

3 
1CEAB 

lLEAB 2 

lAl 5 

20EBA 29 

2CEBA 
31 

2LEBA 
30 

20EAB 28 

2CEAB 
26 

2LEAB 27 

2A1 15 

C1 

'---+--110 

V 

74AC16543 
16-BIT REGISTERED TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS125A-D3475, MARCH 1990-REVISEDAPRIL 1993 

Cl 

10 1--+--.--..-+-..:.52::. 1 B1 

To Seven Other Channels 

C1 

10 

Cl 

10 

~--------~vr----------~ 

To Seven Other Channels 

TEXAS ~ 
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74AC16543 
16-81T REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS125A-D3475, MARCH 1990-REVISEDAPRIL 1993 

absolute maximum ratings over operatil:'lg 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 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±400 mA 
Maximum power package dissipation at TA = 55°C (in still air) ................................... 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

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

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

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

VI Input voltage 

Vo Output voltage 

IOH High-level output current 

IOl low-level output current 

At/A.v Input transition rise or fall rate 

TA Operating free-air temperature 

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

TEXAS ~ 
INSIRUMENTS 

Vee =3V 

Vee = 4.5 V 

Vee =5.5V 

Vee=3V 

Vee =4.5V 

Vee =5.5V 

Vee=3V 

Vee = 4.5 V 

Vee = 5.5 V 

Vee=3V 

Vee=4.5V 

Vee =5.5V 

3-108 POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

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 rnA 

24 

10 nslV 

85 ·e 



74AC16543 
16-BIT REGISTERED TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS125A-D3475, MARCH 1990-REVISEDAPRIL 1993 

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

TA=25°C 
PARAMETER TEST CONDITIONS Vee MIN MAX UNIT 

MIN TYP MAX 

3V 2.9 2.9 

'OH =-50 iJA 4.5V 4.4 4.4 

5.5V 5.4 5.4 

VOH 'OH=-4mA 3V 2.58 2.48 V 

4.5V 3.94 3.8 
'OL=-24mA 5.5V 4.94 4.8 

10H =-75 mAt 5.5V 3.85 

3V 0.1 0.1 

'OL= 50 iJA 4.5V 0.1 0.1 

5.5V 0.1 0.1 

VOL 'OL= 12mA 3V 0.36 0.44 V 

4.5V 0.36 0.44 
IOL=24mA 

5.5V 0.36 0.44 

'OL= 75 mAt 5.5V 1.65 

" 
I Control inputs V, = Vee or GND 5.5V ",0.1 ",1 iJA 

10Z JAor Sports Vo = Vec or GND 5.5V ",0.5 ",5 iJA 
ICC V, = Vee or GND, 10=0 5.5V 8 80 iJA 
e, I Control inputs V, = Vec or GND 5V 3 pF 

Cio I Aor Sports Vo = Vee or GND 5V 11.5 pF 

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 Figure 1) 

TA=25°e 
MIN MAX UNIT 

MIN MAX 

tw Pulse duration, LEAS or LEBA low 5 5 ns 

tsu Setup time, data before LEAB or LEBA t 1 1 ns 

lt1 Hold time, data after LEAS or LEBA t 3.5 3.5 ns 

timing requirements over recommended operating free-air temperature range, Vee = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 

TA=25°e 
MIN MAX UNIT 

MIN MAX 

tw Pulse duration, LEAB or LEBA low 4 4 ns 

tsu Setup time, data before LEAB or LEBA t 1 1 ns 

th Hold time, data after LEAS or LEBA t 3 3 ns 

1E:xAs ,If 
INSTRUMENTS 
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74AC16543 
16-81T REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS125A- 03475. MARCH 1990 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO TA=25·C 
MIN 

(INPUl) (OUTPUl) MIN TYP MAX 

tPLH AorB BorA 3.2 8.6 12.5 3.2 

tpLH 4.6 11.8 16 4.6 
LEBA or LEAB AorB 

tpHL 4.6 11.3 15.4 4.6 

tpZH 3.7 10 14 3.7 
CEBAorCEAB AorB 

tpZL 4.6 12.7 17.7 4.6 

tpHZ 4.7 7.8 10.1 4.7 
CEBAorCEAB AorB 

tpLZ 4.3 7.3 9.7 4.3 

tpZH 3.5 9.7 13.9 3.5 
OEBAorOEAB AorB 

tpZL 4.5 12.5 17.6 4.5 

tpHZ 
OEBAorOEAB 

4.8 7.5 9.6 4.8 
AorB 

tpLZ 4.1 6.8 9.2 4.1 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER FROM TO 
(INPUl) (OUTPUl) 

tpLH 
AorB BorA 

tpHL 

tpLH 
lEBAorlEAB Aor B 

tPHl 

tpZH 
CEBAor CEAB Aor B 

tpZL 

tpHZ 
CEBAorCEAB AorB 

tpLZ 

tpZH 
OEBAorOEAB A or B 

tpZL 

tpHZ 
OEBAor OEAB A or B 

tpLZ 

operating characteristics, Vee = 5 V, TA = 25°e 

Cpd 

3-110 

PARAMETER 

I Outputs enabled 
Power dissipation capac~ance per transceiver I Outputs disabled 

TEXAS ~ 
INSTRUMENTS 
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TA=25·C 
MIN 

MIN TYP MAX 

2.7 5.2 7.8 2.7 

2.9 5.5 8.3 2.9 

3.9 7 10.2 3.9 

3.7 6.7 9.9 3.7 

3 5.8 8.7 3 

3.6 6.7 10.3 3.6 

4.2 6.5 8.7 4.2 

4 5.9 8.2 4 

2.9 5.6 8.5 2.9 

3.5 6.6 10.2 3.5 

4.2 6.3 8.4 4.2 

3.7 5.6 7.9 3.7 

TEST CONDITIONS 

CL= 50 pF. f = 1 MHz 

MAX UNIT 

13.9 ns 

18 
ns 

16.8 

15.8 
ns 

19.8 

10.8 
ns 

10.4 

15.7 
ns 

19.7 

10.2 
ns 

9.8 

MAX UNIT 

8.8 
ns 

9.2 

11.5 
ns 

10.9 

9.8 
ns 

11.5 

9.3 
ns 

8.8 

9.6 
ns 

11.3 

8.9 
ns 

8.4 

TYP UNIT 

53 

11 
pF 



74AC16543 
16·BIT REGISTERED TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS125A-D3475, MARCH 1990- REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

a 2xVCC 

5000 S1 a Open 

r' From Output -~I---""--'V'V'v--_./ 
Under Test 

CL=5OpF T 
(see Note A) 

5000 

-::-

LOAD CIRCUIT 

I+-- tw -----' 

Input 

1 1 3 E::c 
Input 

(see Note B) 

In-Phase 
Output 

Out-of·Phase 
Output 

VOLTAGE WAVEFORMS 

150% \5;'--- Vce 

~ I' OV 

tpLH --J+--.I K tpHL 

I I\!-.:.:-; VOH 
I 150% V~e ~vee 

---iI-oJ 1 VOL 

tpHL -J.-----.! I4----+j tpLH 

I !!:=: VOH 
\. 50% VCC T 50% Vee 

. - -- VOL 

VOLTAGE WAVEFORMS 

NOTES: A. eL includes probe and jig capacijance. 

Timing Input 
(see Note B) 

Data Input 

Output 
Control 

(Iow·level 
enabling) 

Output 
Waveform 1 

S1 at2xVeC 
(see Note e) 

Output 
Waveform 2 

S1 stGND 
(see Note e) 

I 
1 
1 

tpZH~ 

TEST S1 

tpLWtPHL Open 

tPLZftPZL 2xVee 
tpHz/lPZH GND 

'----.... ty 50~ ___ _ 

"-_.....,1--':-20% VCC 
~----

___ .J15O% Vee 

I 

VOLTAGE WAVEFORMS 

Vec 

OV 

-Vce 

VOL 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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• Member of the Texas Instruments 
Wldebus'" Family 

• Packaged In Shrink Smail-Outline 30o-mll 
Package Using 25-mll Center-to-Center Pin 
Spacings 

• Inputs Are TTL-Voltage Compatible 

• 3-State True Outputs 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Distributed Vee and GND Pin Configurations 
Minimize High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-Jlm Process 

• 50o-mA Typical Latch-Up Immunity at 125°C 

description 

The 74ACT16543 is a 16-bit registered 
transceiver that contains two sets of D-type 
latches for temporary storage of data flowing in 
either direction. The 7 4ACT16543 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 low-to-high
transition at 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. 

74ACT16543 
16-BIT REGISTERED TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS126A- 03476. MARCH 1990 - REVISED APRIL 1993 

1 GAB 
1LEAB 
1CEAB 

GND 
1A1 
1A2 
Vce 
1A3 

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

GND 
2A4 
2A5 
2A6 
Vee 
2A7 
2A8 

GND 
2CEAB 
2LEAB 
2GAB 

DLPACKAGE 
(TOP VIEW) 

1GBA 
2 1 LEBA 
3 1CEBA 
4 GND 

1 B1 
1B2 
Vee 
1B3 
1B4 
1B5 
GND 
1B6 
1B7 
1 B8 
2B1 
2B2 
2B3 
GND 
2B4 
2B5 
2B6 
Vee 
2B7 
2B8 
GND 
2CEBA 
2LEBA 
2GBA 

The 74ACT16543 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. 

The 74ACT16543 is characterized for operation from - 40·C to 85°C. 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCTION DATA Information II CUIT.At u of pu~ICltlon dat .. 
Products confonn to .peclftcationa per the tennl 01 Tenl Instruments 
standard warr.nty. Production proce .. 1ng does not nec .... rUy Include 
't.llng of all plt'lm ....... TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • OALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporaled 
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74ACT16543 
16·BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS126A- 03476, MARCH 1990 - REVISED APRIL 1993 

INPUTS 

CEAB LEAB 

H X 

X H 

X X 
-L L 

L H 

FUNCTION TABLE 
(each octal register) 

LATCH 
STATUS 

GAB ATOBt 

X Storing 

X Storing 

H 

L Transparent 

L Storing 

OUTPUT BUFFERS 
B1 THRU B8 

Z 

Z 

Current A Data 

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 are used. 

:I: Data present before low-to-high transition of LEAB occurring while CEAB 
is low. 

logic symbol§ logic diagram (positive logic) 

1GBA 

1CEBA 

1L.EBA 

1GAB 

1CEAB 

1LEAB 

2GBA 

2CEBA 

2L.EBA 

2GAB 

2CEAB 

2LEAB 

1A1 

1A2 

1A2 

1A4 

1AS 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2M 

2A6 

2A7 

2A8 

56 I"-

54 I"-

55 I"-

1 I"-

3 I"-

2 I"-

29 "-
31 .b. 

30 r-.. 
28 "-
26 -'" 
27 r.... 

5 

L 
6 

8 

9 

10 

12 

13 

14 

15 

L 
16 

17 

19 

~+-
21 

23 

24 

1EN3 

G1 

1C5 

2EN4 

G2 

2C6 

7EN9 

G7 

7C11 

8EN10 

G8 

8C12 ., 
V3 

60 

V9 

120 

1GBA 

1CEBA 

1L.EBA 

1 GAB 

1CEAB 

1LEAB 

1A1 

r 
52 

1 50 

W 1 4V 
1B1 

51 
1B2 

49 
1B3 

48 
1B4 2GBA 

47 
1B5 

45 
1B6 2CEBA 

44 

43 
1B7 

2LEBA 
1B8 

42 
1 110 

W 1 10V 
41 

2B1 
2GAB 

2CEAB 
2B2 

40 
283 2LEAB 

38 
284 

37 2A1 2B5 
36 

2B6 
34 

287 
33 

2B8 

§ This symbol is in accordance with ANSI/I EEE Std 91-1984 
and lIoC Publication 617-12. 
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74ACT16543 
16-BIT REGISTERED TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS126A-D3476, MARCH 1990-REVISEDAPRIL 1993 

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, Vo (see Note 1) ........................................ -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI> Vee) ................... , ............................. :1:20 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ............................................ :1:50 rnA 
Continuous output current, 10 (Vo = 0 to Vecl .............................................. :1:50 rnA 
Continuous current through Vee or GND .................................................. :1:400 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 condHions' 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 

MIN NOM MAX UNIT 

vee Supply voltage (see Note 2) 4.5 5 5.5 V 

VIH High-level input voltage 2 V 

VIL LOW-level input voRage 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voRage 0 Vee V 

10H High-level output current -24 rnA 

lOt. LOW-level output current 24 rnA 

At/Av Input transition rise or fall rate 0 10 nslV 

TA Operating free-air temperature -40 85 ·e 

NOTE 2: All Vee and GND pins must be connected to the proper vottage power supply. 

1ExAs ." 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALU\S. TEXAS 75265 3-115 



74ACT16543 
16-81T REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS126A- 03476, MARCH 1990-REVISEOAPRIL 1993 

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

PARAMETER TEST CONDITIONS VCC 
TA=25°C 

MIN 
MIN lYP MAX 

4.5V 4.4 4.4 
10H =-50 jlA 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 
IOH=-24mA 

5.5V 4.94 4.8 

IOH=-75mAt 5.5V 3.85 

4.5V 0.1 
10L = 50 jlA 

5.5V 0.1 

VOL 4.5V 0.36 
10L = 24 rnA 

5.5V 0.36 

10L= 75 mAt 5.5V 

II I Control inputs VI = VCC or GND 5.5V ,00.1 

10Z I A or B ports; Vo = VCC or GND 5.5V ,00.5 

ICC VI = VCC or GND, 10=0 5.5V 8 

6 lcc§ One input at 3.4 V. Other inputs at GND or VCC 5.5V 0.9 

Ci I Control inputs 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. * 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 specified TTL vottage levels rather than 0 V or VCC. 

MAX UNIT 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

,01 jlA 

,05 jlA 

80 jlA 

1 rnA 

pF 

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

TA=25°C 
MIN MAX UNIT 

MIN MAX 

tw Pulse duration, LEAB or LEBA low 7.5 7.5 ns 

tsu Setup time, data before LEAB or LEBA t 2.5 2.5 ns 

th Hold time, data after LEAB or LEBA t 4 4 ns 

1ExAs ~ 
INSTRUMENTS 
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74ACT16543 
16-BIT REGISTERED TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCASl26A-D3476. MARCH 1990-REVISEDAPRIL 1993 

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

PARAMETER 
FROM TO 

(INPUl) (OUTPUl) 

tpLH 
AorB BorA 

tpHL 

tpLH 

tpHL 
LEBAorLEAB AorB 

tpZH 
GBA or GAB Aor B 

tpZL 

tpHZ 

tpLZ 
GBAorGAB AorB 

tPZH 
CEBAorCEAB AorB 

tPZL 

tPHZ 
CEBAor CEAB AorB 

tpLZ 

operating characteristics, Vee = 5 V, TA = 25°e 

Cpd 

PARAMETER 

I Outputs enabled 
Power dissipation capacitance per transceiver I Outputs disabled 

TEXAS ~ 
INSIR.UMENIS 

TA=25°C 

MIN TVP MAX 

3.5 6.9 9.5 

3.1 7.3 10.7 

3.9 8.6 12.3 

3.9 8.7 12.2 

2.6 7.1 10.3 

3.5 8.3 11.9 

4.1 8.2 10.5 

5 7.3 9.3 

3.1 7.3 10.7 

3.9 8.5 12.2 

4.6 8.5 11 

5.2 7.4 9.7 

TEST CONDITIONS 

CL = 50 pF. f = 1 MHz 

POST OFFICE BOX 655303 • DAllAS. TEXAS 75265 

MIN MAX UNIT 

3.5 10.5 
ns 

3.1 11.6 

3.9 13.8 
ns 

3.9 13.5 

2.6 11.4 
ns 

3.5 13.2 

4.1 11.1 
ns 

5 9.6 

3.1 11.7 
ns 

3.9 13.5 

4.6 11.6 
ns 

5.2 10.5 

TVP UNIT 

45 

12 
pF 
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74ACT16543 
16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCASl26A-D3476, MARCH 1990-REVISEDAPRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

Sl 5000 
From Output -~I----""--AJVIr---./ 

Under Test 

CL. =50 pF I 
(see Note A) _ 

5000 

L.OAD CIRCUIT 

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

o 2xVCC 

o Open ro 
-:::-

I I 3V 

3 Eov Input 

Input 
(see Note B) 

In·Phase 
Output 

Out·of·Phase 
Output 

VOL.TAGE WAVEFORMS 

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

Timing Input 
(see Note B) 

Data Input 

Output 
Control 

(Iow·level 
enabling) 

Output 
Waveform 1 

Sl at2xVCC 
(see Note C) 

Output 
Waveform 2 

Sl at GND 
(see Note C) 

TEST Sl 

tpLH/tPHL Open 
tPLZ/tpZL. 2xVCC 
tpHZ/tPZH GND 

VOLTAGE WAVEFORMS 

\1.5V i1.~V ____ 
I 

tpZL~ I+- I 

~ I I tPLZ-+i 
I \5O% vcd X::2~_Y£.C_ I 
I I 

~ I I tpHZ~ 
tpZH --+J j4- I t 5O%Vee 

'Zo%VCC-

VOLTAGE WAVEFORMS 

3V 

OV 

= Vee 

VOL 

VOH 

= OV 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 

3-118 

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. 

Figure 1. Load Circuit and Voltage Waveforms 

TEXAS ~ 
INSfRUMENTS 
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74ACT16544 
16·BIT REGISTERED TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS161- AUGUST 1990 - REVISED APRIL 1993 

• Member of the Texas Instruments 
Wldebus™ Family 

• Packaged In Plastic 300-Mil Shrink 
Small-Outline Package Using 25-Mil 
Center-to-Center Pin Spacings 

• Inputs Are TTL-Voltage Compatible 

• 3-State Inverted Outputs 
• Flow-Through Architecture Optimizes 

PCB Layout 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-~m Process 

• SOO-mA Typical Latch-Up Immunity at 125°C 

description 

The 74ACT16544 is a 16-bit registered 
transceiver that contains two sets of D-type 
latches for temporary storage of data flowing in 
either direction. It can be used as two 8-bit 
transceivers or one 16-bit transceiver. Separate 
latch-enable (LEAB or LEBA) and output-enable 
(OEAB or OEBA) inputs are provided for each 
register to permit independent control in either 
direction of data flow. 

The A-to-B enable (CEAB) input must be low in 
order to enter data from A or to output data to B. 
Having CEAB low and LEAB low makes the A-to-B 
latches transparent; a subsequent low-to-high 
transition at LEAB puts the A latches in the storage 
mode. Data flow from B to A is sim ilar, but requires 
using the CEBA, LEBA, and OEBA inputs. 

10EAB 
1LEAB 
1CEAB 

GND 
1A1 
1A2 
Vcc 
1A3 
1A4 
1A5 

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

GND 
2A4 
2A5 
2A6 
Vcc 
2A7 
2A8 

GND 
2CEAB 
2LEAB 
20EAB 

DLPPACKAGE 
(TOP VIEW) 

10EBA 
1 LEBA 
1CEBA 
GND 
1 B1 
1B2 
Vcc 
1B3 
184 
1B5 
GND 
1B6 
1B7 
1B8 
2B1 
282 
2B3 
GND 
2B4 
2B5 
286 
Vcc 
287 
2B8 
GND 
2CEBA 
2LEBA 
20EBA 

The 74ACT16544 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74ACT16544 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLEt 

INPUTS OUTPUT 

CEAB LEAB OEAB A B 

H X X X Z 

L X H X Z 

L H L X Bot 

L L L L H 

L L L H L 

t A-to-B data flow.s shown: B-to-A flow control.s the 
same except that it uses CEBA. LEBA. and OEBA. 

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

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

~~~~~~:O:T~ ~~or;r::.ltpe~~=r: ~ ,rx:::=r:e~~ 
Itandard walTanty. Production procetllng does not nece .. arily include 
teatlng of all parametera. TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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74ACT16544 
16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS161-D3649.AUGUST 1990- REVlSEDAPRIL 1993 

logic symbolt 

10EBA 

1CEBA 

1LEBA 

10EAB 

1C!=AB 
1LEAB 

20EBA 

2CEBA 

2LEBA 

20EAB 

2CEAB 

2LEAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

56 

54 

55 

1 

3 

2 

29 

31 

30 

28 

26 

27 

5 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

" 
"-

"-

"-

"-

" 
"-

" 
..... 

..... 

"-

" 

L 

L 

1 EN3 

G1 

1 C5 

2EN4 

G2 

2C6 

7EN9 

G7 

7C11 

8EN10 

G8 

8C12 , r 
V3 1 50 

~ 60 1 4V 

V9 1 110 

~ 120 1 10V 

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

1ExAs ~ 
INSIRUMENTS 
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. 

52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 



logic diagram (positive logic) 

10EBA 56 

1CEBA 
54 

1LEBA 
55 

10EAB 

1CEAB 
3 

1LEAB 2 

1A1 5 

20EBA 29 

2CEBA 
31 

2LEBA 
30 

20EAB 28 

2CEAB 
26 

2LEAB Xl 

2A1 
15 

C1 

L.-+--f10 

V 

74ACT16544 
16·81T REGISTERED TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS161 - 03649. AUGUST 1990 - REVISED APRIL 1993 

C1 

10 1--t--. .......... ..:;5=.2 1 B1 

To Seven Other Channels 

C1 

10 
42 2B1 

C1 

10 

~--------~vr----------~ 

To Seven Other Channels 

1ExAs ~ 
INSIRUMENfS 
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74ACT16544 
16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS161 - 03649, AUGUST 1990 - REVISED APRIL 1993 

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

Supply voltage range, Vee .. , ...... , .............................. , .......... , ........ -0.5 to 7 V 
Input voltage range, VI (see Note 1) ..................... , ............... : ..... , -0.5 to Vee + 0.5 V 
Input voltage range,Vo (see Note 1) ........................................... -0.5to 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 ................................................. ±400 mA 
Maximum power package dissipation at TA = 55°C (in still air) ................................... 1 W 
Storage temperature range ....................................................... -65·C to 150·C 

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

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

recommended operating conditions (see Note 2) 

MIN NOM MAX UNIT 

Vee Supply voltage 4.5 5 5.5 V 

V,H High-level input voltage 2 V 

VIL Low-level input voltage 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

10H High-level output current -24 rnA 

10L LOW-level output current 24 rnA 

At/AV Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 "e 

NOTE 2: Unused or floallng pins ~nput or I/O) must be held high or low. 

1ExAs ~ 
INSTRUMENTS 
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74ACT16544 
16-BIT REGISTERED TRANSCEIVER 

WITH 3-STATE OUTPUTS 
seAS161 - 03649, AUGUST 1990 - REVISED APRIL 1993 

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

PARAMETER TEST CONDITIONS Vee TA=25°c 
MIN 

MIN TYP MAX 

4.5V 4.4 4.4 
10H = -50 I!A 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 
10H = -24 rnA 

5.5V 4.94 4.8 

10H = -75 mAt 5.5V 3.85 

4.5V 0.1 
10l = 50 I!A 

5.5V 0.1 

VOL 4.5V 0.36 
10l= 24 rnA 

5.5V 0.36 

IOl=75 mAt 5.5V 

II I Control inputs VI ~ VCC or GND 5.5V ±0.1 

10Z* /AorBports Vo = Vee or GND 5.5V ±0.5 

ICC VI = Vee or GND, 10=0 5.5V 8 

&Iee§ One input at 3.4 V, Other inputs at Vce or GND 5.5V 0.9 

ei I Control inputs VI ~ Vce or GND 5V 4.5 

Cia IAorBports Vo ~ Vec 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. 
t 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 specified TTL vottage levels rather than 0 V or VCC. 

MAX UNIT 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

±1 I!A 
±5 IAA 
80 IAA 

1 rnA 

pF 

pF 

timing requirements over recommended operating free-air temperature range, Vee = 5 V ± 0.5 V 
(unless otherwise noted) (NO TAG) 

TA = 25°C 
MIN MAX UNIT 

MIN MAX 

tw Pulse duration LEAB or lEBA low 5.5 5.5 ns 

Data before LEAB or LEBA t 1.5 1.5 
tsu Setup time ns 

Data before CEAB or CEBA t 1.5 1.5 

Data after LEAB or lEBA t 3 3 
th Hold time ns 

Data after CEAB or CEBA t 3 3 

1ExAs ~ 
INSIRUMENTS 
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74ACT16544 
16-81T REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS161 - 03649. AUGUST 1990 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see NO TAG) 

PARAMETER 
FROM TO TA=25°C 

MIN 
(INPUl) (OUTPUl) MIN TYP MAX 

tpLH 2.8 6.7 10 2.8 
AorB BorA 

tpHL 4 7.5 10 4 

tpLH 2.7 9 13.3 2.7 
LEBAorLEAB AorB 

tpHL 2.8 8.5 12.1 2.8 

tpZH 3.2 7.2 10.5 3.2 
CEBAorCEAB AorB 

tpZL 3.8 8.2 12 3.8 

tpHZ 5.8 8.2 10.3 5.8 
CEBAorCEAB AorB 

tpLZ 5 7.4 9.4 5 

tpZH 2.8 6.9 10.2 2.8 
OEBAorOEAB AorB 

tpZL 3.6 7.9 11.7 3.6 

tpHZ 
OEBAorOEAB 

5.2 7.7 9.8 5.2 
AorB 

tpLZ 3.4 6.8 8.8 3.4 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per transceiver 
I Outputs enabled 

CL= 50 pF. f = 1 MHz I Outputs disabled 

1ExAs .Jf 
INSTRUMENTS 
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MAX UNIT 

11.2 
ns 

11.2 

14 
ns 

13.5 

11.7 
ns 

13.6 

11.1 
ns 

10.2 

11.4 
ns 

13.3 

10.5 
ns 

9.6 

TYP UNIT 

60 
pF 

13 



74ACT16544 
16-81T REGISTERED TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS161-D3649,AUGUST1990-REVISEDAPRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output - ..... I---...... --'III/'v---/ 

Under Test 

CL=50pF T 
(see Note A) 

5000 

LOAD CIRCUIT 

o 2xVCC 

o Open 

1""0 

TEST 51 

tpLWtPHL Open 

tPLZitPZL 2xVCC 
tpHzitPZH GND 

14---- tw -.I 

Timing Input 
{1.5V C:: (see Note B) 

~ 
I I 3V 

Input 3 Eov I.-
14 th 

tsu ~ I J1.5V ,,:;-;--- 3V 

Data Input 
OV 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

3V 

I.....----..... ty ~.~V ____ 0 V 

Input L 15 v 
(see Note B) ----11 

Output __ -,-"'\. 
-VCC 

I 
tpHL i4 ~ 

I 

Waveform 1 
S1 at2xVcc 

(see Note C) 

I 
I 
I 

tpZH --, 

20%VCC 
I '-tp-H-Z-4t-+-'~I+-- - - - VOL 

i4-
I,.---rl OutPut--------~~5a%VCC 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacttance. 

Output 
Waveform 2 

S1 atGND 
(see Note C) _____ ....J 

VOLTAGE WAVEFORMS 

- OV 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 0, Ir = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 

1ExAs ~ 
INSIRUMENTS 
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• Member of the Texas Instruments 
Widebus™ Family 

• 3-State Outputs Drive Bus Lines Directly 
• Flow-Through Architecture Optimizes 

PCB Layout 

• Distributed Vee and GND Pin 
Configurations Minimize High-Speed 
Switching Noise 

10EAB 
1 B1 

74AC16620 
16·BIT BUS TRANSCEIVER 

WITH 3·STATE OUTPUTS 
JULY 1990-REVISEDAPRIL 1993 

DLPACKAGE 
(TOP VIEW) 

10EBA 
lA1 
1A2 
GND 
1A3 
1A4 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-l1m Process 

• 500-mA Typical Latch-Up Immunity 
at 125°C 

Vee 
1B5 
1B6 9 

Vee 
1AS 
1A6 

• Packaged in Plastic 300-mll Shrink 
Small-Outline Packages Using 25-mil 
Center-to-Center Pin Spacings 

description 

The 74AC16620 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 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 complementary output-enable (OEAB 
or OEBA) inputs. The output-enable inputs can be 
used to disable the device so that the buses are 
effectively isolated. 

GND 
1B7 
1B8 
2B1 
2B2 

GND 
2B3 
2B4 
Vee 
2B5 
2B6 

GND 
2B7 
2B8 

20EAB 

GND 
lA7 
lA8 
2A1 
2A2 

34 GND 
33 2A3 
32 2A4 
31 Vee 
30 2A5 
29 2A6 

GND 
2A7 
2A8 
20EBA 

The dual-enable configuration gives the transceiver the capability to store data by simultaneous enabling of 
OEAB and OEBA. 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 Tl's shrink small-outline package (Dl), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74AC16620 is characterized for operation from -40·C to as·c. 

FUNCTION TABLE 
(each 8-bit section) 

INPUTS 
OPERATION 

OEBA OEAB 

L L B data to A bus 

L· H 
B data to A bus, 
A data to B bus 

H L Isolation 

H H A data to B bus 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 

~~~~a:~~ .1~or:::l:' .. ~-:::,:.: .,rx:.u:.o:.:mC:~ 
standard warranty. Production proceMing dots net ~ ... riIy Include 
testing of.1I panlln"."" TEXAS ~ 

INSIRUMENIS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 

3-127 



74AC16620 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
03600, JULY 1990 - REVISED APRIL 1993 

logic symbolt 

10EBA 

10EAB 

20EBA 

20EAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1AS 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

48 r--
1 

25 r--
24 

47 

L 
46 

44 

43 

41 

40 

38 

37 

36 

L 
35 

33 

32 

30 

29 

27 

26 

EN1 

EN2 

EN3 

EN4 , 
~1 1 

1 

~3 1 

1 

r 

2~ 

4~ 

2 

~ 
3 

5 

6 

S 

9 

11 

12 

13 

~ 
14 

16 

17 

19 

20 

22 

23 

1B1 

1B2 

1B3 

1B4 

185 

186 

187 

188 

281 

282 

283 

284 

2B5 

286 

287 

288 

logic diagram (positive logic) 

10EBA---~a 

10EAB 

1A1 ---~-~-o< 

2 
x>--t .... --- 181 

"-v--' 
To Seven Other Channels 

20EBA---~a 

20EA8 

2A1 -----e---+--Cx: 

13 
JlCf----f-___ --- 281 

"-v--' 
To Seven Other Channels 

t This symbol is in accordance w~h ANSI/IEEE Std 91-1984 
and lEG Publication 617-12, 

1ExAs ~ 
INSIRUMENTS 
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74AC16620 
16-BIT BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
D36OO. JULY 1990- REVISED APRIL 1993 

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 ............................................... :20 mA 
Output clamp current, 10K (Vo < 0 orVo > Vecl ........................................... :50 mA 
Continuous output current, 10 (Vo = 0 to Vecl ............................................. :50 mA 
Continuous current through Vee or GND ................................................. :400 mA 
Maximum power dissipation at TA = 55°C (in still air) ........................................ 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

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

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

recommended operating conditions (see Note 2) 
MIN NOM MAX UNIT 

Vee Supply voltage 3 5 5.5 V 

Vee=3V 2.1 

VIH High-level Input voltage Vee=4.5V 3.15 V 

Vee =5.5V 3.85 

Vee=3V 0.9 

VIL Low-level input voltage Vee =4.5V 1.35 V 

Vee =5.5V 1.65 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee=3V -4 

IOH High-level output current Vee=4.5V -24 rnA 

Vee =5.5V -24 

Vee=3V 12 

10L Low-level output current Vee=4.5V 24 rnA 

Vee =5.5V 24 

at/av Input transition rise or faU rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·e 

NOTE 2: Unused or floating PinS Onput or I/O) must be held high or low. 
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74AC16620 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
03600, JULY 1990- REVISEOAPRIL 1993 

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

PARAMETER TEST CONDITIONS Vee 
TA=25°e 

MIN TYP 

3V 2.9 

10H = -50 IAA 4.5V 4.4 

5.5V 5.4 

VOH 10H =-4mA 3V 2.58 

4.5V 3.94 
IOH=-24mA 

5.5V 4.94 

10H =-75 mAt 5.5V 

3V 

10L = 50 IAA 4.5V 

5.5V 

VOL 'OL= 12mA 3V 

4.5V 
IOL=24mA 

5.5V 

IOL=75 mAt 5.5V 

II I Control inputs VI = VCC or GND 5.5V 

10Z* I A or B ports Vo = VCC or GND 5.5V 

ICC VI = VCC or GND, 10=0 5.5V 

Ci I Control inputs VI = VCC or GND 5V 4.5 

Cio I A or B 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 I/O ports, the parameter 10Z includes the inpulleakage current. 

MAX 
MIN 

2.9 

4.4 

5.4 

2.48 

3.8 

4.8 

3.85 

0.1 

0.1 

0.1 

0.36 

0.36 

0.36 

",0.1 

",0.5 

8 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V:!: 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

tpLH 
AorB 

tpHL 

tpZH 
OEBA 

tpZL 

tpHZ 
OEBA 

tPLZ 

tpZH 
OEAB 

tpZL 

tpHZ 
OEAB 

tpLZ 

3-130 

TO 
(OUTPUT) 

BorA 

A 

A 

B 

B 

TEXAS ~ 
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TA = 25°C 
MIN 

MIN TYP MAX 

2.7 6.1 8.7 2.7 

3.9 7.9 10.6 3.9 

3.2 7.1 10 3.2 

4.5 11.1 13.5 4.5 

5.3 7.4 9.5 5.3 

4.6 7 9.2 4.6 

3.1 6.7 9.5 3.1 

4.4 9.6 13 4.4 

5 7.1 9.3 5 

4.4 6.8 8.9 4.4 

MAX UNIT 

V 

0.1 
, 0.1 

0.1 

0.44 V 

0.44 

0.44 

1.65 

",1 IAA 
",5 IAA 
80 IAA 

pF 

pF 

MAX UNIT 

9.7 
ns 

11.7 

11.2 
ns 

15 

10.2 
ns 

9.8 

10.7 
ns 

14.5 

9.8 
ns 

9.4 



74AC16620 
16-BIT BUS TRANSCEIVER 
. WITH 3-STATE OUTPUTS 

03600, JULY 1990-REVISEOAPRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=25°C 

MIN MAX UNIT 
(INPUl) (OUTPUl) MIN TYP MAX 

IpLH 2.1 3.9 6.1 2.1 6.8 
Aor B BorA ns 

IpHL 3.1 4.9 7.3 3.1 8.2 

IpZH 2.2 4.3 6.8 2.2 7.6 
OEBA A ns 

IPZL 3.3 5.5 8.4 3.3 9.4 

IpHZ 4.9 6.6 8.6 4.9 9.2 
OEBA A ns 

IpLZ 4.1 5.8 7.8 4.1 8.3 

IPZH 2.2 4.2 6.5 2.2 7.3 
OEAB B ns 

IpZL 3.4 5.4 8.1 3.4 9.1 

IpHZ 4.6 6.4 8.5 4.6 9 
OEAB B ns 

tpLZ 4.1 5.6 7.6 4.1 8 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS TYP UNIT 

I Outputs enabled 
f= 1 MHz 

49 
Cpd Power dissipation capacitance per transceiver I Outputs disabled 

CL = 50 pF, 
6 

pF 
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74AC16620 
16·BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
03600, JULY 1990- REVISEOAPRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output - ...... >--~e--JI,/I,rv--_-J 

Under Test 

CL=50pF T 
(eeeNoteA) 

5000 

LOAD CIRCUIT 

o 2xVCC 

o Open 

rD 

TEST 

tPLH/tPHL 
tpLZ/tpZL 
tpHZ/tPZH 

S1 
Open 

2xVCC 
GND 

Input 
(see Note B) 

Output 
Control 

(low-level 
enabling) 

~ r----VCC 

1:50% 1-50::. ____ OV 

In-Phase 
Output 

Out-of-Phaae 
Output 

NOTES: A. CL includes probe and jig capacftance. 

Output 
Waveform 1 

S1 at2xVCC 
(see Note C) 

Output 
Waveform 2 

81 atGND 
(see Note C) 

tpZL~ 14- I 
__ .;-1"",\ I tpLZ ~ 1+-_--

II ~5O%VCCfI 1/ 
'\ .f. 20% VQ.C_ 

I I-I 
I I tpHZ-t1 j4-

tpZH -+J i4-- I 
1,.----,£1-SOao%VCC

___ ...IT 50% Vcc , 

VOLTAGE WAVEFORMS 

"'Vcc 

VOH 

.. ov 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 

1ExAs ." 
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74ACT16620 
16-BIT BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS184- JUNE 1990- REVISED APRIL 1993 

• Member of the Texas Instruments 
Wldebus™ Family 

• Packaged In Plastic 30Q-mll Shrink 
Smail-Outline Package Using 25-mll 
Center-to-Center Pin Spacings 

• Inputs Are TTL-Voltage Compatible 

• Inverting Logic 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed SwHchlng Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-J.tm Process 

• 50Q-mA 'TYpical Latch-Up ImmunHy 
at 125'C 

description 

The 74ACT16620 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 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 output-enable (OEAB or OEBA) 
inputs. The output-enable inputs can be used to 
disable the device so that the buses are effectively 
isolated. 

10EA8 
181 
182 

183 
184 
Vee 
185 
186 

GND 
187 
188 
281 
282 

GND 
283 
284 
Vee 
285 
286 

GND 
287 
288 

20EA8 

DLPACKAGE 
(TOP VIEW) 

10E8A 
1A1 
1A2 
GND 
1A3 
1A4 
Vee 
1A5 

9 1A6 
GND 
1A7 
1A8 
2A1 
2A2 
GND 
2A3 
2A4 
Vee 
2M 
2A6 
GND 
2A7 
2A8 
20E8A 

The dual-enable configuration gives the transceiver the capability to store data by simultaneous enabling of 
OEAB and OEBA. Each output reinforces its input in this transceiver configuration. Thus, when both control 
inputs are enabled and a" other data sources to the two sets of bus lines are at high impedance, the bus lines 
remain at their last states. 

The 74ACT16620 is packaged in Tl's shrink sma"-outline package (DL), which provides twice the I/O pin count 
and functionality of standard sma"-outline packages in the same printed-circuit-board area. 

The 74ACT16620 is characterized for operation from -40'C to a5'C. 

FUNCTION TABLE 
(each 8-blt eectlon) 

INPUTS 
OPERATION 

OEBA OEAB 

L L B data to A bus 

L H 
B data to A bus, 
A data to B bus 

H L Isolation 

H H A data to B bus 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 
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74ACT16620 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS184-D3584,JUNE 1990-REVISEDAPRIL 1993 

logic symbolt 

10E6A 

10EA6 

20E6A 

20EA6 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

48 "-
1 

25 l'.. 

24 

47 

L 
46 

44 

43 

41 

40 

38 

37 

36 

L 
35 

33 

32 

30 

29 

27 

26 

EN1 

EN2 

EN3 

EN4 , r 
171 1 

U 1 217 

'73 1 
LJ 1 417 

2 

3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

t This symbol is in accordance wnh ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

logic diagram (positive logic) 

10E6A 

10EA6 

1A1 

2 
161 161 

162 ~ 
163 To Seven Other Channela 

164 

165 20E6A 
166 

167 20EA6 

168 2A1 
261 

13 
261 

262 

263 
~ 264 

To Seven Other Channels 
265 

266 

267 

268 

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, 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 ................................................. ±400 rnA 
Maximum package power dissipation at TA = 55°C (in still air) ................................ 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

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

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 

VCC Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

Va Output voltage 

IOH High-level output current 

IOL Low-level output current 

At/liN Input transition rise or fall rate 

TA Operating free-air temperature 

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

74ACT16620 
16-BIT BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS184- 03584, JUNE 1990- REVISEOAPRIL 1993 

MIN NOM MAX UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

° VCC V 

° VCC V 

-24 mA 

24 mA 

° 10 nslV 

-40 85 ·C 

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

PARAMETER TEST CONDITIONS VCC 
TA=25·C 

MIN 
MIN TYP MAX 

4.5V 4.4 4.4 
IOH=-501!A 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 
10H =-24mA 

5.5V 4.94 4.8 

IOH=-75mAt 5.5V 3.85 

4.5V 0.1 
10L = 50 I!A 

5.5V 0.1 

VOL 4.5V 0.36 
10L= 24mA 

5.5V 0.36 

10L= 75 mAt 5.5V 

II ! Control inputs VI = VCC or GND 5.5V ",0.1 

10Z* ! A or B ports Va = VCC or GND 5.5V ",0.5 

ICC VI = VCC or GND, 10=0 5.5V 8 

Alcc§ One input at 3.4 V, Other inputs at VCC or GND 5.5V 0.9 

Ci ! Control inputs VI = VCC or GND 5V 4 

Cio !AorBports Vo = VCC or GND 5V 15 

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 specified TTL vo~age levels rather than ° V or VCC. 

1ExAs ~ 
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MAX UNIT 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

",1 I!A 
",5 I!A 
80 iJA 

1 mA 

pF 

pF 
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74ACT16620 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS184- 03584. JUNE 1990- REVlSEOAPRll1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpLH 
Aor B BorA 

tpHL 

tpZH 
OEBA A 

tpZL 

tpHZ 

tpLZ 
OEBA A 

tpZH 
OEAB B 

tpZL 

tpHZ 
OEAB B 

tpLZ 

operating characteristics, Vee = 5 V, TA = 25°e 

Cpd 

3-136 

PARAMETER 

I Outputs enabled 
Power dissipation capacitance per transceiver I Outputs disabled 
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TA = 25°C 
MIN 

MIN TYP MAX 

2 5 7.7 2 

4 7 9.3 4 

2.2 5.5 8.3 2.2 

2.8 6.4 10 2.8 

6 8.8 11 6 

5.1 7.9 10 5.1 

3.6 6.2 7.9 3.6 

4.4 7.1 9.4 4.4 

5 7.8 10.1 5 

4.1 6.7 9.1 4.1 

TEST CONDITIONS 

CL=50pF. f = 1 MHz 

MAX UNIT 

8.5 
ns 

10.5 

9.1 
ns 

10.9 

11.9 
ns 

10.6 

8.9 
ns 

10.5 

10.8 
ns 

9.6 

TYP UNIT 

57 

10 
pF 



74ACT16620 
16·BIT BUS TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS184 - 03584. JUNE 1990 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

5000 S1 
From Output -~I--""'--"v'VV--_./ 

Under Test 

CL=50pF T 
(see Note A) 

5000 

LOAD CIRCUIT 

o 2~VCC 

o Open 

r' 
-=-

TEST $1 

tPLWtPHL Open 

tpt.Z!tPZL 2~VCC 

tPHz!tPZH GND 

3V 

"-__ ....... t'-l1.~V ____ OV 

(see N::~ --t 1.5 V ~ 1:;; - --

tpLH 1oiI, .!, !.. _ I 
, ,.. ~ tpHL 

I ~-----""~:-l -- VOH 
Output /50% VCC 50% VCC 

____ oJ. VOL 

3V 
Output -Vcc 

Waveform 1 
I $1 at2~VCC 
I 

2O%VCC 
VOL (see Note C) 

I I tpHZ-+I 
~----

Output 
tpZH -+j 14- I 

Waveform 2 
t5O%VCC 

~%VCC- VOH 

S1 atGND 
(see Note C) -OV 

OV 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and Jig capacttance. 
B. All Input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz. Zo = 50 O. tr = 3 ns. tf = 3 ns. 
C. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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74AC16623 
16·BIT BUS TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCASl72 - , JANUARY 1991 - REVISED APRIL 1993 

• Member of the Texas Instruments DL PACKAGE 
Wldebus'M Family (TOP VIEW) 

• Packaged In Plastic 300-mll Shrink 
Small-Outline Package Using 2S-mil 
Center-to-Center Pin Spacings 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC'M (Enhanced-Performance Implanted 
CMOS) 1-llm Process 

• SOO-mA Typical Latch-Up Immunity 
at 12S·C 

description 

The 74AC16623 is a 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 output-enable (OEBA and OEAB) 
inputs. The output-enable inputs can be used to 
disable the device so that the buses are effectively 
isolated. 

10EAS 

lBl 

1B3 

1B4 

lB6 9 

GND 
lB7 
lB8 

2Bl 

2B2 

GND 
2B3 

2B4 

Vee 
2B5 

2B6 

GND 
2B7 

2B8 

20EAB 

10ESA 
.1Al 

lA2 

GND 
lA3 
lA4 

Vee 
lA5 

lA6 

GND 
lA7 
lAB 
2Al 

2A2 
GND 
2A3 

2A4 

Vee 
2A5 
2A6 

GND 
2A7 

2A8 

20EBA 

The dual-enable configuration gives the bus transceiver the capability to store data by simultaneous enabling 
of OEBA and OEAB. Each output reinforces its input in this transceiver configuration. Thus, when both control 
inputs are enabled and all other data sources to the two sets of bus lines are at high impedance, the bus lines 
will remain at their last states. 

The 74AC16623 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74AC16623 is characterized for operation from -40·C to 8S·C. 

FUNCTION TABLE 
(each S-bit section) 

INPUTS 
OPERATION 

OeBA OEAB 

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 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 

~~~~~~:o:T~ .~or;~::,lIpe~~::~~: -rx::~~~m~~'i 
ttandard warranty. Production proeHIln; doH noI neceuarlly Include 
t.,tlng of.1I pil'llmet .... TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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74AC16623 
16-BIT BUS TRANSCENER 
WITH 3-STATE OUTPUTS 
SCAS172-D3e80,JANUARY 1991 ,..REVlSEDAPRIL 1993 

logic symbolt 

10EBA 

10EAB 

20EBA 

20EAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2M 

2A7 

2A8 

48 

1 

25 

24 

47 

48 

44 

43 

41 

40 

38 

37 

38 

35 

33 

32 

30 

29 

27 

26 

"-

'" 

L 

L 

EN1 

EN2 

EN3 

EN4 , r 
'171 1 

W 1 2'17 

'173 1 

~ 1 4'17 

t This symbol Is In accordance wfth ANSI/IEEE Std 91-1984 
and lEe Publicetlon 617-12. 

logic diagram (positive logic) 

10EBA 

10EAB 

1A1 

2 2 
1B1 1B1 

3 

5 
1B2 ~ 

6 
183 To Seven Other Channels 
1B4 

8 
1B5 

9 
1B6 20EBA 

11 

12 
1B7 20EAB 
1B8 

13 
281 2A1 

14 
13 

2B2 2B1 

16 
2B3 

17 

19 
2B4 ~ 

20 
2B5 To Seven Other Channels 
2B6 

22 
2B7 

23 
2B8 

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> Vecl ........... , .. ,................................ ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ....... , ... ,............................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vecl ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±400 mA 
Maximum power package dissipation at TA = 55·C (in still air) ......................... ,...... 0.85 W 
Storage temperature range ....................................................... -65·C to 150·C 

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

NOTE 1: The Input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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74AC16623 
16-BIT BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS172- 03680, JANUARY 1991 - REVISED APRIL 1993 

recommended operating conditions (see Note 2) 
MIN NOM MAX UNIT 

Vee Supply voltage 3 5 5.5 V 

Vee=3V 2.1 

VIH High-level Input voltage Vee = 4.5V 3.15 V 

Vee = 5.5V 3.85 

Vee=3V 0.9 

VIL Low-level Input voltage Vee=4.5V 1.35 V 

Vee=5.5V 1.65 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

Vee=3V -4 

10H High-level output current Vee=4.5V -24 mA 

Vee=5.5V -24 

Vee=3V 12 

10L Low-level output current Vee =4.5 V " 24 mA 

Vee = 5.5V 24 

At/liN Input transition rise or fall rate 0 10 nslV 

TA Operating free-air temperature -40 85 'e 

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

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

TA=25'C 
PARAMETER TEST CONDITIONS Vce 

MIN TYP 

3V 2.9 

10H = -50 JlA 4.5V 4.4 

5.5V 5.4 

VOH IOH=-4mA 3V 2.58 

4.5V 3.94 
IOl=-24mA 5.5V 4.94 

IOH=-75mAt 5.5V 

3V 

10l = 50 JlA 4.5V 

5.5V 

VOL 10l= 12 mA 3V 

4.5V 
IOl=24mA 

5.5V 

10l = 75 mAt 5.5V 

II I Control inputs VI = Vee or GND 5.5V 

10Z* IAorBports Vo = Vee or GND 5.5V 

ICC VI = Vee or GND, 10=0 5.5V 

ei I Control Inputs VI = Vee or GND 5V 4.5 

eio JAor 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. 
* For I/O ports, the parameter 10Z includes the input leakage current. 

1ExAs ..If 
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MIN 
MAX 

J.1AX UNIT 

2.9 

4.4 

5.4 

2.48 V 

3.8 

4.8 

3.85 

0.1 0.1 

0.1 0.1 

0.1 0.1 

0.36 0.44 V 

0.36 0.44 

0.36 0.44 

1.65 

,.0.1 ,.1 JlA 
,.0.5 ,.5 (JA 

8 80 JlA 
pF 

pF 
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16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS172 - 03680, JANUARY 1991 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V:I: 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA = 25°C 

MIN 
(INPUn (OUTPUn MIN TYP MAX 

tpLH 2.7 8.1 10 2.7 
AorB BorA 

tPHL 3.1 9.3 11.4 3.1 

tpZH 2.7 8.3 10.3 2.7 
OEBA A 

tpZL 3.5 11.8 14.2 3.5 

tpHZ 4.8 7-.7 9.3 4.8 
OEBA A 

tpLZ 4.1 7.5 9.2 4.1 

tpZH 2.8 
OEAB B 

8.1 9.9 2.8 

tpZL 3.8 10.7 14.1 3.8 

tpHZ 4.7 7.5 9.1 4.7 
OEAB B 

tpLZ 4.3 7.3 8.9 4.3 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V:I: 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=25°C 

MIN 
(INPUn (OUTPUn MIN TYP MAX 

tpLH 2.3 5.1 6.9 2.3 
AorB BorA 

tpHL 2.6 6 7.8 2.6 

tpZH 2.1 5.3 6.8 2.1 
OEBA A 

tpZL 2.8 6.9 8.5 2.8 

tpHZ 4.7 6.9 8.4 4.7 
OEBA A 

tpLZ 4 6.3 7.7 4 

tpZH 2.3 5.2 6.7 2.3 
OEAB B 

tPZL 3 6.7 8.4 3 

tpHZ 4.5 6.9 8.4 4.5 
OEAB B 

tpLZ 4 6.2 7.6 4 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

I Outputs enabled 
Cpd Power dissipation capacitance per transceiver I Outputs disabled 

CL= 50 pF, f = 1 MHz 

1ExAs ~ 
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MAX UNIT 

11.2 
ns 

12.5 

11.5 
ns 

15.6 

9.9 
ns 

9.8 

11.1 
ns 

15.1 

9.5 
ns 

9.3 

MAX UNIT 

7.7 
ns 

8.6 

7.6 
ns 

9.4 

8.9 
ns 

8.2 

7.5 
ns 

9.3 

8.9 
ns 

7.9 

TYP UNIT 

47 

8 
pF 



74AC16623 
16·BIT BUS TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS172- 03680, JANUARY 1991 - REVISEOAPRIL 1993 

PARAMETER MEASUREMENT INFORMATION 
: 

a 2xVCC TEST S1 

5000 S1 a Open 
From Output 

Under Test r" CL=50pF 5000 
(see Note A) I 

tpLHftpHL Open 

tPL.ZftPZL 2xVCC 
tpHzltpZH GND 

-= 
LOAD CIRCUIT 

Output r-------- VCC 
Control ~ ..It 

~5;%----

14-~-~~- tpHL 

Input L 
(see Note B) ---Ii 50% 

tpLH 14 ~ 
I 1 

1 

VCC 

OV 

I r----...... \!c-i-_= -:-:-- VOH 
Output 150% Vcc ~CC ____ -J VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

(IOWb-llelve), I 50% Ij_~ ___ _ 
ena ng tpZL -+j 14- 1 

I 1 tpLZ~ :.-
Output __ "-1 "",\1 1 .... --

Waveform 1 1 50% VCCI Xc 
S1 at 2 VCC 2_0%_VQ.C_ 

x 1 1 -
(see Note C) I 1 tpHZ --+! :.-

tpZH ~ j4- 1 
Output 

Waveform 2 
S1 atGND 

(see Note C) ----' 

Ir---i-

VOLTAGE WAVEFORMS 

OV 

~VCC 

VOH 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr = 3 ns, tf = 3 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 conditione 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. 

Figure 1. Load Circuit and Voltage Waveforms 

. 1ExAs ~ 
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74ACT16623 
16-BIT BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS172 - JANUARY 1991 - REVISED APRIL 1993 

• Member of the Texas Instruments DL PACKAGE 
W/debus ™ Family (TOP VIEW) 

• Packaged In Shrink Small-Outline 300-mll 
Package Using 25-mll Center-to-Center 
Pin Spacings 

• Inputs are TTL-Voltage Compatible 
• Flow-Through Architecture Optimizes 

PCB Layout 
• Distributed Vee and GND Pin Configurations 

Minimize High-Speed Switching Noise 
• EPICTM (Enhanced-Performance Implanted 

CMOS) 1-J!m Process 

description 

The 74ACT16623 is a 16-bit transceiver designed 
for asynchronous two-way 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 enable inputs (OEBA and OEAB) The 
enable inputs can be used to disable the device so 
that the buses are effectively isolated. 

10EA6 
161 

163 
164 
Vec 
165 

GND 
167 
168 
261 
262 

GND 
283 
284 
Vee 
285 
286 

GND 
267 
288 

20EA8 

10E6A 
1A1 
1A2 
GND 
1A3 
1A4 
Vce 
1A5 
1A6 
GND 
1A7 
1A8 
2A1 
2A2 
GND 
2A3 
2A4 
Vee 
2A5 
2A6 
GND 
2A7 
2A8 
20E6A 

The dual-enable configuration gives the bus transceiver the capability to store data by simultaneous enabling 
of OEBA and OEAB. Each output reinforces its input in this transceiver configuration. 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 74ACT16623 is packaged in TI's shrink small-outline package (SSOP), which provides twice the 
functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74ACT16623 is characterized for operation from -40·C to 8S·C. 

FUNCTION TABLE 
(each a-bit section) 

INPUTS 
OPERATION 

OEBA OEAB 

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 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

~~~~:T: .~or:!W:nI-;;~":': ,t:~.:m~~ 
Itendard wlrnnty. Productk»n proceulng doH nd: neceUlrUy Incklde 
•• ,tlng of all paramet ..... TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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74AC16623 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS172 - 03680, JANUARY 1991 - REVISED APRIL 1993 

logic symbolt 

10EBA 

10EAB 

20EBA 

20EAB 

1A1 

1A2 

1A3 

1A4 

1M 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2M 

48 

1 

25 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

r-- EN1 

EN2 
r-- EN3 

EN4 ., r 

L 
171 1 

W 1 217 

L 
173 1 

~ 1 417 

t This symbol is in accordance wHh ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

2 

3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

1B1 

182 

183 

184 

185 

186 

187 

188 

281 

282 

283 

284 

285 

286 

287 

288 

logic diagram (positive logic) 

10EBA -:.:o---{:1 

10EAB 

1A 1 -""-__ ---1I--~c: 

>-_-+ .... --=2=- 1B1 

To Seven Other Channels 

20E8A -=---(:1 

20EAB 

2A1 ~-__ ---11----< 

>-_-+-..... -'-130- 281 

To Seven Other Channels 

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 Vto Vee + 0.5 V 
Input clamp current, 1,K (VI < 0 or V, > Vecl ............................................... ±20 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ........................................... ±50 rnA 
Continuous output current, 10 (VO = 0 to Vecl ............................................. ±50 rnA 
Continuous currentthrough Vee or GND ........... , ..................................... ±400 rnA 
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 input and output vottage ratings may be exceeded if the input and output clamp-current ratings are observed. 

1ExAs ~ 
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74AC16623 
16-BIT BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS172 - 03680, JANUARY 1991 - REVISED APRIL 1993 

recommended operating conditions (see Note 2) 
MIN NOM 

VCC Supply voltage (see Note 3) 4.5 5 

VIH High-level input voltage 2 

VIL Low-level input voltage 

VI Input voltage 0 

Vo Output voltage 0 

10H High-level output ·current 

10L Low-level output current 

At//'N Input transition rise or fall rate 0 

TA Operating free-air temperature -40 

NOTES: 2. Unused or floating Inputs should be connected to VCC through a pullup resistor of approximately 5 kO or greater. 
3. All VCC and GND pins must be connected to the proper supply. 

MAX UNIT 

5.5 V 

V 

0.8 V 

VCC V 

VCC V 

-24 mA 

24 mA 

10 ns/V 

85 ·C 

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

TA=2S·C 
PARAMETER TEST CONDITIONS VCC 

MIN TYP 

4.SV 4.4 
10H = -so I!A 

S.SV S.4 

4.SV 3.94 
VOH IOH=-24mA 

5.SV 4.94 

10H =-SOmAt S.SV 

IOH=-7smAt S.SV 

4.SV 
10L = 50 I!A 

5.5V 

4.5V 
VOL IOL=24mA 

5.5V 

IOL=50mAt 5.5V 

IOL=7SmAt 5.5V 

II I Control inputs VI = VCC or GND 5.SV 

10Z IAor B ports Vo = VCC or GND S.5V 

ICC VI = VCC or GND, 10=0 S.5V 

Alee* One input at 3.4 V, Other inputs at Vec or GND S.SV 

Ci I Control inputs VI = VCC or GND SV 4.5 

Cio IAorBports Vo = VCC or GND 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. 
* For I/O ports, the parameter 10Z includes the input leakage current. 

1ExAs ~ 
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MIN MAX UNIT 
MAX 

4.4 

S.4 

3.8 
V 

4.8 

3.8S 

0.1 0.1 

0.1 0.1 

0.36 0.44 
V 

0.36 0.44 

1.65 

",0.1 ",I I!A 
:O.S ",5 I!A 

8 80 I!A 
0.9 1 mA 

pF 

pF 
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74AC16623 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS172 - 03680. JANUARY 1991 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V:t 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUl) (OUTPUl) 

tPLH 
AorB BorA 

tpHL 

tpZH 
OEBA A 

tpZL 

tpHZ 
OEBA A 

tpLZ 

tpZH 
OEAB B 

tPZL 

tPHZ 
OEAB B 

tPLZ 

operating characteristics, Vee = 5 V, TA = 25°C 

Cpd 

3-148 

PARAMETER 

I Outputs enabled 
Power dissipation capacitance per transceiver 

l0utputs disabled 

TEXAS .Jf 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

TA = 25°C 
MIN 

MIN TYP MAX 
4.2 7.3 9.5 4.2 

3.1 7.3 9.5 3.1 

2.7 6.8 8.8 2.7 

3.5 8.2 10.2 3.5 

6 9.6 11.3 6 

5.3 8.6 10.3 5.3 

4.1 6.9 8.7 4.1 

5.1 7.9 9.7 5.1 

5.1 8.2 10.2 5.1 

4.4 7.4 9.3 4.4 

TEST CONDITIONS 

CL=50pF. f = 1 MHz 

MAX UNIT 

10.4 
ns 

10.3 

9.5 
ns 

11.1 

12 
ns 

10.7 

9.3 
ns 

10.6 

10.4 
ns 

9.5 

TYP UNIT 

56 

11 
pF 



74AC16623 
16-BIT BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS172 - 03680. JANUARY 1991 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

81 5000 
From OUtput --.----.---""'I'Ir----" 

Under Teat 

CL-l5OpF I 
(see Note A) . 

5000 

o 2xVce 

o Open 

TEST 

tpLHftpHL 
tpLZItPzL 

tpHz/tPZH 

S1 

Open 

2"VCC 
GND 

LOAD CIRCUIT go,!: ~ . ./~---- 3 V 

(low-level ,1.5 V 'i_1•5V 

ensbllng) t I Lo I ---- OV 
PZL~ _ I 

Output --.;.' ..... 1 tpLZ -.I t4-_--
s~:v:~~~~ I \50% vec! ~V~C_ 

(see Note C) I, tpHZ ~ I--
Output tpZH ~ i ' 

W:~~o~~~ ___ .J15O% Vcc ~vce-
(see Note C) 

-Vce 
3V 

(SeeN:~J. 1.5V ),1:;;--- OV 

~ I I 
tpLH I·' 14 .' tpHL , I 

I r----....... \!rl-_= -.-:-- VOH 
Output 150% Vee ~ee 

----~ VOL 

VOH 

-OV 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacHance. 
B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz. Zo = 50 O. tr = 3 ns. If = 3 ns. 
C. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 

1ExAs ." 
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• Member of the Texas Instruments 
Wldebus'M Family 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC'M (Enhanced-Performance Implanted 
CMOS) 1-~m Process 

• SOO-mA Typical Latch-Up Immunity 
at 12SoC 

• Packaged in Plastic 300-mil Shrink 
Small-Outline Packages Using 2S-mil 
Center-to-Center Pin Spacings 

description 

The 74AC16640 is an inverting 16-bit transceiver 
designed for asynchronous communication 
between data buses. ' 

This device can be used as two 8-bit transceivers 
or one 16-bit transceiver. it allows data 
transmission from the A bus to the B bus or from 
the B bus to the A bus, depending upon the logic 
level at the direction-control (1 DIR and 2DIR) 
inputs. The output-enable (1 OE and 20E) inputs 
can be used to disable the device so that the buses 
are effectively isolated. 

161 
162 

GND 
163 

Vce 
165 
166 

GND 
167 
168 
261 
262 

GND 
263 
264 
Vee 
265 
266 

GND 
267 
268 

2DIR 

74AC16640 
16-BIT BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
03607 JULY 1990 -REVISEOAPRIL 1993 

DLPACKAGE 
(TOP VIEW) 

3 

9 

WE 
1A1 
1A2 
GND 
1A3 
1A4 
Vee 
1A5 
1A6 
GND 
1A7 
1A8 
2A1 
2A2 
GND 
2A3 
2A4 
Vee 
2A5 
2A6 
GND 
2A7 
2A8 
20E 

The 74AC16640 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74AC16640 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 
(each section) 

INPUTS 
OPERATION 

OE DIR 

L L B data to A bus 
L H A data to B bus 
H X Isolation 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCTION DATA Information II current .1 of publlcltkm date. 
Productt conform to 'peclficatlonl per the t.nnl of, Ten,lnstrument, 
.tandard warranty. Production proceMing does nOl nece ... rily InckKtt 
telling of all p&rlImete .... TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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74AC16640 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
03607, JULY 1990-REVISEOAPRIL 1993 

logic symbolt 

10E 

1DIR 

20E 

2DIR 

1A1 

1A2 

1A3 

1A4 

1AS 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

48 

1 

25 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

" G3 

t-

L 
3 EN1 [BA] 
3 EN2[AB] 

t- G6 

L 6EN4(BA] 
6 ENS [AB] , 

L 
91 1 

1 

L 
94 1 

1 

r 

29 

59 

2 

W 
3 

5 

6 

8 

9 

11 

12 

13 

W 
14 

16 

17 

19 

20 

22 

23 

t this symbol Is In accordance wfth ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

logic diagram (positive logic) 

10E _48=-____ -, 

1DIR 

1B1 

1A1 
47 2 

1B1 
1B2 

1B3 

1B4 v 
1B5 

To Seven Other Channels 
1B6 

25 
1B7 20E 

1B8 

2B1 
24 

2DIR 

2B2 

2B3 

2B4 

2B5 36 13 
2B6 

2A1 2B1 

2B7 

2B8 V 

To Seven Other Channels 

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 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±400 mA 
Maximum power dissipation atTA = 55'C (in still air) ........................................ 0.85 W 
Storage temperature range ....................................................... -65'C to 150'C 

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

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

1ExAs ~ 
INSIRUMENIS 

3-152 POST OFFICE BOX 655303 • DAllAS. TEXAS 75265 



recommended operating conditions (see Note 2) 

VCC Supply voltage 

Vce=3V 

VIH High-level input voHage Vee = 4.5 V 

Vee = 5.5 V 

Vee=3V 

VIL Low-level Input voHage Vee =4.5 V 

Vee = 5.5V 

VI Input voltage 

Vo Output voltage 

Vee=3V 

10H High-level output current Vee=4.5V 

Vee=5.5V 

Vee=3V 

10L Low-level output current Vee =4.5V 

Vee =5.5V 

at/av Input transition rise or fall rate 

TA Operating free-air temperature 

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

74AC16640 
16·BIT BUS TRANSCEIVER 

WITH 3·STATE OUTPUTS 
03607, JULY 1990- REVISEOAPRIL 1993 

MIN NOM MAX UNIT 

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 ns/V 

-40 85 ·e 

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

PARAMETER TEST CONDITIONS VCC 
TA =25·C 

MIN TYP 

3V 2.9 

10H = -SO,..A 4.5V 4.4 

5.5V 5.4 

VOH IOH=-4mA 3V 2.58 

4.5V 3.94 
10H = -24 mA 5.5V 4.94 

10H =-75 mAt 5.5V 

3V 

10L = 50,..A 4.5V 

5.5V 

VOL 10L= 12mA 3V 

4.5V 
IOL=24mA 

5.5V 

IOL=75mAt 5.5V 

II I Control inputs VI = VCC or GND 5.5V· 

10Z* IAorBports Vo = VCC or GND 5.5V 

ICC VI = VCC or GND, 10=0 5.5V 

Ci I Control inputs VI = VCC or GND 5V 4.5 

Cio IAorBports Vo = Vce or GND 5V 16 

t Not more than one output should be tested at a lime, and the duration of the test should not exceed 10 ms. 
* For I/O ports, the parameter 10Z includes the input leakage current. 

1ExAs ~ 
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MIN 
MAX 

MAX UNIT 

2.9 

4.4 

5.4 

2.48 V 

3.8 

4.8 

3.85 

0.1 0.1 

0.1 0.1 

0.1 0.1 

0.36 0.44 V 

0.36 0.44 

0.36 0.44 

1.65 

",0.1 ",1 IlA 
",0.5 ",5 IlA 

8 80 IlA 
pF 

pF 

3-153 



74AC16640 
16·BIT BUS TRANSCENER 
WITH 3-STATE OUTPUTS 
D3607. JULY 1990- REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=2S°C 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

tpLH 2.2 6.9 9.1 2.2 
AorB BorA 

tpHL 3 8.5 11 3 

tpZH 3 8.2 11 3 
OE AorB 

tpZL 3.9 10.9 14 3.9 

tpHZ 
OE 

5.1 8.3 10.6 5.1 
AorB 

tPLZ 4.3 7.8 10.1 4.3 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=2S°C 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

tPLH 1.8 4.7 1.8 
Aor B BorA 

tpHL 2.6 5.7 2.6 

tpZH 2.4 5.6 2.4 
OE AorB 

tpZL 3 6.6 3 

tpHZ 
OE 

5 7.5 5 
AorB 

tPLZ 4.1 6.5 4.1 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

I Outputs enabled 
Cpd Power dissipation capacitance per transceiver I Outputs disabled 

CL = 50 pF. f = 1 MHz 

1ExAs ." 
INSrRUMENTS 
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MAX UNIT 

10 
ns 

11.9 

12.3 
ns 

15.5 

11.2 
ns 

10.6 

MAX UNIT 

7.3 
ns 

8.6 

8 
ns 

9.9 

9.9 
ns 

9 

TYP UNIT 

55 

8 
pF 



74AC16640 
16-BIT BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
03607, JULY 1990 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

o 2xVCC TEST S1 

5000 S1 tpLH/tPHL Open 
From Output - ...... ~-... ---'V\/Ir--_./ 

o Open 

r' tPLZ/tPZL 2xVCC 
Under Test 

CL=50pF T 
(see Note A) 

Input 
(see Note B) 

In-Phase 
Output 

Out-of-Phase 
Output 

5000 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacttance. 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 st2 x VCC 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

tpHZ/tPZH GND 

\50% i~----
VCC 

ov I 
tpZL ---+t If- I 

~ I I tPLZ-+I 
I I I ~VCC 

I \5O%VCC\ KO%_v~c_ 
I I 

~ 
VOL 

I I tpHZ--+I 
tpZH --+t ~ I 

t5O%VCC 
~VCc-' VOH 

~OV 

VOLTAGE WAVEFORMS 

B. All input pulses are supplied by generators having the following characteristics: PRR '" 1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 

1ExAs ." 
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• Member of the Texas Instruments 
Wldebus'M Family 

• Packaged In Plastic 300-mll Shrink 
Smail-Outline Package Using 25-mll 
Center-to-Center Pin Spacings 

• Inputs Are TTL-Voltage Compatible 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC'M (Enhanced-Performance Implanted 
CMOS) 1-t-tm Process 

• 500-mA Typical Latch-Up Immunity at 125°C 

description 

The 74ACT16640 is an inverting 16-bit 
transceiver designed for asynchronous 
communication between data buses. 

This device can be used as two 8-bit transceivers 
or one 16-bit transceiver. It allows data 
transmission from the A bus to the B bus or from 
the B bus to the A bus, depending upon the logic 
level at the direction-control (1DIR and 2DIR) 
inputs. The output-enable (1 OE and 20E) inputs 
can be used to disable the device so that the buses 
are effectively isolated. 

74ACT16640 
16·BIT BUS TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS173-

1DIR 

181 
182 

GND 
183 
184 
Vee 
185 
186 

GND 
187 
188 
281 
282 

GND 
283 
284 
Vee 
285 
286 

GND 
287 
288 

2DIR 

DLPACKAGE 
(TOP VIEW) 

1 
2 

3 

4 
5 

6 

7 

8 

9 

10 
11 
12 

13 

14 
15 
16 

17 

18 
19 

22 

23 
24 

10E 
lAl 
lA2 
GND 
lA3 
lA4 
Vee 
lA5 
lA6 
GND 
lA7 
lA8 
2Al 
2A2 
GND 
2A3 
2A4 
Vee 
2A5 
2A6 
GND 
2A7 
2A8 
20E 

The 74ACT16640 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74ACT16640 is characterized for operation from -40°C to 8S·C. 

FUNCTION TABLE 
(each seelion) 

INPUTS 

OE DIR 
OPERATION 

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. 

~::~fo:T:.=~W: ... ~~,:~ :-rx::~~m~~~ 
atlndard warranty. Prodl,lC\lon JIrC*"ing don not MCeSMrUy Include 
... tlng or all paramet ..... TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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74ACT16640 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS173-D3585, JULY 1990- REVISED APRIL 1993 

logic symbolt 

10E 

10lR 

20E 

20lR 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

48 

1 

25 

24 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 

.J'., G3 
,..... 

L 
3 EN1 [BA) 
3 EN2 [AB) 

"- G6 

L 6EN4[BA) 
6 EN5 [AB) 
"1 

L 
'il1 1 

1 

L 
'il4 1 

1 

r 

2'il W 

5'il ~ 

2 

3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 

t This symbol is in accordance wtth ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

logic diagram (positive logic) 

10E _48=--____ --, 

10lR 

1B1 

47 2 
1B2 

1A1 1B1 

1B3 

1B4 v 
1B5 

To Seven Other Channels 
1B6 

25 
1B7 20E 

1B8 

2B1 

20lR 
24 

2B2 

2B3 

2B4 

2B5 36 13 
2A1 2B1 

2B6 

2B7 

2B8 
V 

To Seven Other Channels 

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 or Vo > Vee) ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±400 mA 
Maximum package power dissipation at TA = 55°C (in still air) ................................ 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

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

NOTE 1: The input and output voRage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

Vo Output voltage 

10H High-level output current 

10L Low-level output current 

At/AY Input transition rise or fall rate 

TA Operating free-air temperature 

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

74ACT16640 
16-BIT BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCASl73- 03585, JULY 1990- REVISEOAPRIL 1993 

MIN NOM MAX UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

0 Vee V 

0 Vee V 

-24 mA 

24 mA 

0 10 ns/V 

-40 85 ·e 

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

PARAMETER TEST CONDITIONS Vee 
TA=25·e 

MIN 
MIN TYP MAX 

4.5V 4.4 4.4 
10H = -50 IlA 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 
10H =-24mA 

5.5V 4.94 4.8 

10H =-75 mAt 5.5V 3.85 

4.5V 0.1 
10L = 50 IlA 

5.5V 0.1 

VOL 4.5V 0.36 
10L= 24mA 

5.5V 0.36 

10L= 75 mAt 5.5V 

II I Control inputs VI = Vee or GND 5.5V ±1 

10Z* I A or B ports Vo = Vee or GND 5.5V ±0.5 

ICC VI = Vee or GND, 10=0 5.5V 8 

Alee§ One input at 3.4 V, Other inputs at Vee or GND 5.5V 0.9 

ei I Control inputs VI = Vee or GND 5V 4.5 

eio 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 durallon 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 specified TTL voltage levels rather than OV or Vee. 

1ExAs ~ 
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MAX UNIT 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

±1 i.oA 
",5 IlA 
80 IlA 

1 mA 

pF 

pF 
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74ACT16640 
16-BIT BUS TRANSCENER 
WITH 3-STATE OUTPUTS 
SCAS173 - 03585, JULY 1990 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see NO TAG) 

PARAMETER 
FROM TO TA=25°C 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

tpLH 2.2 6 8.3 2.2 
AcrB BorA 

tpHL 4.1 7.6 9.3 4.1 

tpZH 
OE 

2.7 6.9 8.9 2.7 
AorB 

3.5 8.2 10.4 3.5 tpZL 

tPHZ 
OE 

6.1 9.4 11.4 6.1 
AorB 

8.7 10.3 tpLZ 5.5 5.5 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

Cpd Power dissipation capacitance per transceiver 
I Outputs enabled 

CL = 50 pF, f= 1 MHz I Outputs disabled 

PARAMETER MEASUREMENT INFORMATION 

5000 Sl 

From Output ---.--..--A,f\,f\r---..../ 
Under Test 

CL=50pF I 
(see Note A) _ 

5000 

LOAD CIRCUIT 

o 2xVcc 

o Open 

r~ 

TEST Sl 

tpLfi/tPHL Open 

tPLZtPZL 2xVCC 
tpH;dtPZH GND 

Output 

MAX 

9.1 

10.5 

9.8 

11.5 

12.5 

11 

TYP 

52 

9 

Control ~. t 
(Iow.level ,1.5 V 1.5 V 

enabling) t I' I~' 1 -----
PZL~ _ 

Input L 
(see Note B) ---Ij 1.5 V 

tpHL ~ ~ 
1 

Output ----""'\. 50% VCC 

OV 

y;;::. VOH 
5O%VCC 

--- VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacttance. 

1 1 tpLZ --.I ~ 
Output ---i-I ""'~I 1 y;:r-"... __ 

Waveform 1 50% VCCI I 
Sl at 2 x VCC I. 12O%_V.£,C_ 

(see Note C) i I~ tpHZ ~ f.-
tpZH -., ..--

I 1 Output 
Waveform 2 

Sl etGND 
(see Note C) ----' 

VOLTAGE WAVEFORMS 

UNIT 

os 

ns 

ns 

UNIT 

pF 

3V 

OV 

"'VCC 

VOL 

VOH 

'" OV 

B. All input pulses are supplied by generators having the following characteristics: PRR '" 1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Widebus'" Family 

• Packaged In Shrink Smail-Outline 300-mil 
Packages (SSOP) and 380-mil Fine-Pitch 
Ceramic Flat Packages Using 25-mil 
Center-to-Center Pin Spacings 

• Independent Registers for A and B Buses 

• Multiplexed Real-Time and Stored Data 
• Flow-Through Architecture Optimizes 

PCB Layout 

• Distributed Vee and GND Pin Configurations 
Minimize High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-l1m Process 

• 50o-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 (CLKAB or CLKBA). 
Figure 1 illustrates the four fundamental bus
managementfunctions that can be performed with 
the octal bus transceivers and registers. 

54AC16646, 74AC16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
D34IT MARCH 1990-

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

(TOP VIEW) 

1DIR 10E 
1CLKAB 1CLKBA 

1SAB 1SBA 
GND GND 
1A1 1B1 
1A2 1B2 
Vee Vee 
1A3 1B3 
1A4 1B4 
1A5 1B5 

GND GND 
1A6 1B6 
1A7 1B7 
1A8 1 B8 
2A1 2B1 
2A2 2B2 
2A3 2B3 

GND GND 
2A4 2B4 
2A5 2B5 
2A6 2B6 
Vee Vee 
2A7 2B7 
2A8 2B8 

GND GND 
2SAB 2SBA 

2CLKAB 2CLKBA 
2DIR 20E 

1993 

Output enable (OE) 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 OE is active (low). 
In the isolation mode (OE high), A data may be stored in one register and/or B data may be stored in the other 
register. 

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

The 74AC16646 is packaged in the TI shrink small-outline package (SSOP), which provides twice the 
functionality of standard small-outline packages in the same PCB area. 

The S4AC16646 is characterized for operation over the full m Hitary temperature range of -SS'C to 12S·C. The 
74AC16646 is characterized for operation from -40'C to 8S·C. 

Widebus and EPIC are trademarks of Texas Instruments Incorporated. 

UNLESS OlHERWISC NOlED thlo document __ Ina PRODUCTION 
DATA Intonnatlon cunenl at M publication datt. Product, conform to 
lpectftCltlonl per the term. of Yexat IRltrumenl1 standard wlrnnty. 
Production proc ... lng does no!: nec ..... nly Include teltlng of .If 
parameters. 
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54AC16646,74AC16646 
16.BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03477, MARCH 1990 - REVISED APRIL 1993 

OE 

L 

OE 

X 

X 

H 

DIR CLKAB CLKBA SAB SBA 

L X X X L 

REAL-TIME TRANSFER BUS B TO BUS A 

DIR CLKAB CLKBA SAB SBA 

X 

X 

X 

X 

X X 

X 

X 

STORAGE FROM A, B OR A AND B 

X 

X 

X 

OE 

L 

OE 

L 

L 

DIR CLKAB CLKBA SAB SBA 

H X X L X 

REAL-TIME TRANSFER BUS A TO BUS B 

DIR CLKAB CLKBA SAB SBA 

L 

H 

X HorL 

Hor L X 

X 

H 

TRANSFER STORED DATA TO A OR B 

H 

X 

Figure 1. Bus-Management Functions 
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INPUTS 

OE DIR CLKAB CLKBA 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 HorL X H 

SBA 

X 

X 

X 

X 

L 

H 

X 

X 

54AC16646, 74AC16646 
16·BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
03477, MARCH 1990-REVISEOAPRIL 1993 

FUNCTION TABLE 

DATAI/Ot 
OPERATION OR FUNCTION 

A1 THRUA8 B1 THRUB8 

Input Unspecified Store A, B unspecifiedT 

Unspecified 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 Stored A Data to B Bus 

t The data output functions may be enabled or disabled by various signals at the OE or DIA 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 symbolt 

10E .:;56~-.L.:"fG3 
1 DIR 1 3 EN1 [BA] 

3 EN2 [AB] 
1 CLKBA ",,5S=-_-I> C4 

1SBA 54 GS 
1CLKAB 2 C6 

1SAB 3 G7 

20E 29 G10 
2DIR 28 10 EN8 [BA] 

10 EN9 [AB] 
2CLKBA .:30=--_-i> C11 

2SBA 31 G12 
2CLKAB 27 C13 

2SAB 26 G14 
,.&--.,..-..,.---"-, 

1A 1 .:5_"--1 

1A2 6 

1A3 8 

lA4 9 
lAS 10 

1A6 12 

1A7 13 

1A8 14 

2A 1 ...,;15""'''--1 v 8 ., 1 

2A2 16 
2A3 17 
2A4 19 
2A5 20 
2A6 21 

2A7 23 

2A8 24 

130 

5 40 

7 

12 110 

14 .,1 
9v 

tThis symbol is in accordance with ANSI/lEEE Std 91-1984 and lEG Publication 617-12. 
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54AC16646, 74AC16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
D34n, MARCH 1990-REVISEDAPRIL 1993 

logic diagram (positive logic) 

3-164 

1 OE ;.56=---..-cr-"" 

1DIR -h-L-l...J-t----------::---"l 
1CLKBA ........ ---_+_---------I>----h 

1SBA ~----+----~ 
1CLKAB 

1SAB -=---l--+--I 

1A2 
1A3 
1A4 
1A5 
1A6 
1A7 
1A8 

2DIR 

t--+-t >-_>-t-t-_~52~ B1 

B2 
~9 ~B3 
!!....-....-I Seven Channela Identical ~ B4 
~ to Channel 1 Above ~ B5 
~ ~B6 
!L...., ~ B7 
~L ________ ~B8 

2CLKBA -"=-------+--------1 >----f--1 
2SBA ~----+----~ 

2CLKAB 
2SAB ";::":"_-+-_-+--1 

2A1 

t--+-t >---+_+_-t-oIf-+--'4:;:..2 B1 

-- --- 41 B2 
2A3 J.Z........, ~ B3 
2A4 ~ Seven Channels Identical ~ B4 
2A5 ~ to Channel 1 Above ~ B5 
2A6 ~ R-B6 
2A7~ ~B7 
2A8~ ________ ~B8 
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54AC16646,74AC16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
03477. MARCH 1990- REVISEOAPRIL 1993 

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, 1,K (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 .................................................. ±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 "recommendad operating condnlons' Is not 
Implied. Exposure to absolute-maxlmum-ratad conditions for extendad periods may affect device reliability. 

NOTE 1: The Input and output voRage ratings may be exceaded If the Input and output current ratings are observed. 

recommended operating conditions 

54AC16646 74AC16646 

MIN NOM MAX MIN 
UNIT 

NOM MAX 

Vee Supply voRage (see Note 2) 3 5 5.5 3 5 5.5 V 

Vee=3V 2.1 2.1 

V,H High-level Input voRage Vee=4.5V 3.15 3.15 V 

Vee=5.5V 3.85 3.85 

Vee=3V ."A9 0.9 

V,L Low-level Input voltage Vee=4.5V ~W.35 1.35 V 

Vee = 5.5V . Q<l:'v 1.65 1.65 

V, Input voltage o ..... G ... Vee 0 Vee V 

Vo Output voltage -~- Vee 0 Vee V 

Vee=3V ~y -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 =5.5V 24 24 

AtlAv Input transition rise or fall rate 0 10 0 10 ns/V 

TA Operating free-air temperature -55 125 -40 85 ·e 

NOTE 2: All Vee and GND pinS must be connectad to the proper voltage power supply. 

1ExAs.~ 
INSIRUMENTS 
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54AC16646,74AC16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03477, MARCH 1990-REVISEOAPRIL 1993 

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 

3V 2.9 2.9 

10H =-5O!lA 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 

5.5V 4.94 4.7 

IOH =-50 mAt 5.5V 3.85_ ..... V~ 
IOH =-75 mAt 5.5V AO':~~ 

3V 0.1 ~Q~ 0.1 

IOL = 50!lA 4.5V 0.1 0.1 

5.5V 0.1 0.1 

IOL=12mA 3V 0.36 0.5 
VOL 

4.5V 0.36 0.5 

S.5V 0.36 0.5 

IOL; 50 mAt 5.SV 1.65 

IOL=75mAt 5.5V 

II VI = VCC or GND S.SV ±0.1 ±1 

10Z VI = VCC or GND 5.5V ",0.5 %10 

ICC VI = VCC or GND, 10;0 5.5V 8 160 

Ci VI = VCC or GND SV 4.S 

Co VI = VCC or GND 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. 
* For I/O ports, the parameter fOZ 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 Figure 2) 

TA=25°C 54AC16646 

MIN MAX MIN }/lAX 

fclock Clock frequency 0 65 ~CI~65 

tw Pulse duration, CLKAB or CLKBA high or low 7 A~'V 

tsu Setup time, A before CLKAB t or B before CLKBA t 6.5 "<;pav 
th Hold time, A after CLKABt or B after CLKBAt 1 1 

timing requirements over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 2) 

TA = 25°C 

MIN 

fclock Clock frequency 0 

tw Pulse duration, CLKAB or CLkBA high or low 6.S 

tsu Setup time, A before CLKABt or B before CLKBAt 5 

th Hold time, A after CLKABt or B after CLKBAt 1 

PRODUCT PREVIEW Infonnallon concerns products In the formatlv. or 
design ph ... of development. Characteristic data and other speclflc.tlo .. 
art design goa •. Tex •• Instruments reM,.,.. the right to change or 
discontinue these product1 w"hout notic .. TEXAS ~ 
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MAX 

75 

54AC16646 

MIN )IoAX 
9.-")CI~75 

n.~~ 
'<q({;av 

1 

74AC16646 

MIN MAX 
UNIT 

2.9 

4.4 

5.4 

2.48 
V 

3.8 

4.8 

3.85 

0.1 

0.1 

0.1 

0.44 
V 

0.44 

0.44 

1.65 

%1 !lA 

%5 !lA 

80 !lA 

pF 

74AC16646 
UNIT 

MIN MAX 

0 65 MHz 

7 ns 

6.5 ns 

1 ns 

74AC16646 
UNIT 

MIN MAX 

0 75 MHz 

6.5 ns 

5 ns 

1 ns 
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switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V::I: 0.3 V (unless otherwise noted) (see Figure 2) 

FROM TO TA=25°C 54AC16646 74AC16646 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN 

fmax 65 65 65 

tpLH 3.4 9.3 13.2 3.4 15.7 3.4 
AorB BorA 

tpHL 3.6 10 13.4 3.6 15.1 3.6 

tpZH 
OE 

3.8 10.5 3.8 17.6 3.8 
AorB 

tpZL 4.8 13.9 4.8 22.1 4.8 

tpHZ 4.4 7.6 4.4 11 4.4 
OE AorB 

4.,V¥>.4 tpLZ 4 7 4 

tpLH 4.7 12.1 "ff!iA.~9.9 4.7 
CLKBA or CLKAB AorB 

~~ tpHL 4.8 12.2 18.8 4.8 

tpLH SABorSBAt 4.7 12 4.7 19.9 4.7 

(with A or B high) 
AorB 

tpHL 4.5 11.4 4.5 17.2 4.5 

tpLH SBAor SABt 4 10.5 4 17.3 4 

(with A or Blow) 
Aor B 

tpHL 5.2 13.3 5.2 20.3 5.2 

tpZH 3.6 10.3 3.6 17.9 3.6 
DIR AorB 

tpZL 4.7 13.5 4.7 22.1 4.7 

tpHZ 4.6 7.8 4.6 11.6 4.6 
DIR AorB 

tpLZ 3.9 7 3.9 11 3.9 

t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V::I: 0.5 V (unless otherwise noted) (see Figure 2) 

MAX 

14.8 

4.5 

16.4 

20.9 

10.7 

10.1 

18.7 

18 

18.5 

16.4 

16.3 

19.3 

16.8 

20.8 

11.2 

10.6 

FROM TO TA=25°C 54AC16646 74AC16646 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX 

fmax 75 75 75 

tpLH 2.9 5.5 8.5 2.9 10.1 2.9 9.5 
Aor B BorA 

tpHL 2.9 5.7 8.9 2.9 10.1 2.9 9.7 

tpZH 3.1 6.1 9.4 3.1 11.1 3.1 10.5 
OE AorB 

tpZL 4.1 7.3 11 4.1 12.9 4.1 12.2 

tpHZ 4 6.1 8.4 4 9.1 4 8.9 
OE Aor B 

3.8.,V~.9 tpLZ 3.8 5.7 8 3.8 8.6 

tpLH 3.9 7 10.8 A~A·~"12.8 3.9 12.1 
CLKBA or CLKAB AorB 

~~ tpHL 3.9 7.1 10.8 12.5 3.9 11.9 

tpLH SABor SBAt 4 7.4 11.1 4 13.4 4 12.5 

(with A or B high) 
Aor B 

tpHL 3.6 6.7 10.2 3.6 11.8 3.6 11.2 

tpLH SBAor SABt 3.3 6.1 9.5 3.3 11.2 3.3 10.6 

(with A or Blow) 
AorB 

tpHL 4.3 8 11.7 4.3 13.9 4.3 13.1 

tpZH 3 5.9 9.6 3 11.6 3 10.9 
DIR Aor B 

tpZL 3.6 7 11.1 3.6 12.9 3.6 12.2 

tpHZ 4 6.2 8.8 4 9.6 3 9.4 
DIR AorB 

tpLZ 3.7 5.7 8.2 3.7 9 3.7 8.8 

t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 

PRODUCT PREVIEW Information conctml product.ln the formative or 
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UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

3-167 



54AC16646, 74AC16646 
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operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER 

I Outputs enabled 
Cpd Power dissipation capacitance per latch I Outputs disabled 

TEST CONDITIONS TYP 

CL= 50 pF, 
62 

f= 1 MHz 
14 

PARAMETER MEASUREMENT INFORMATION 

o 2xVCC 

S1 o Open 

rD 

500Q 
From Output - .... --.--.AJ\I'v----" 

Under Test 

CL=50pF 
(see Note A) T 500Q 

LOAD CIRCUIT 

~tw~ 

Input 

I I 3 E::c 
Input 

(see Note B) 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacHance. 

Timing Input 
(see Note B) 

Data Input 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 st2xVec 
(see Note C) 

Output 
Waveform 2 

S1 stGND 
(see Note C) 

TEST S1 

tPLHltPHL Open 

tpL.ZftPZL 2xVCC 

tPHzltPZH GND 

VOLTAGE WAVEFORMS 

\50% i50~ ____ 
I 

tpZL~ 14- I 

~ I I tPLZ-.I 
I I I 

I \5O%VCCI 
k_v.£.e_ 

I I 

~ I I tpHZ4I 
tpZH -+t ~ I I 

VOLTAGE WAVEFORMS 

UNIT 

pF 

Vec 

ov 

-Vec 

VOL 

VOH 

-OV 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 ns. 

3-168 

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. 

Figure 2. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
W/debus'" Family 

• Packaged In Shrink Smail-Outline 300-mll 
Packages and 380-mll Fine-Pitch Ceramic 
Flat Packages Using 25-mll 
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 Optimizes 
PCB Layout 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC'" (Enhanced-Performance Implanted 
CMOS) 1-J.lm Process 

• 50G-mA Typical Latch-Up Immunity 
at 125°C 

description 

The' ACTi6646 is a i6-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 i6-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 bus 
transceivers and registers. 

54ACT16646, 74ACT16646 
16-BIT BUS TRANCEIVERSAND REGISTERS 

WITH 3-STATE OUTPUTS 
SCAS127A- MARCH 1990 - REVISED APRIL 1993 

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

(TOP VIEW) 

1DIR 

lCAB 2 

GND 
lAl 

lA4 
1A5 

GND 
lA6 
lA7 
lA8 
2Al 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 
Vcc 
2A7 
2A8 

GND 
2SAB 
2CAB 
2DIR 

9 

10 
11 

12 

13 

lG 
lCBA 
iSBA 
GND 
1 Bl 
lB2 
Vee 
lB3 
lB4 
lB5 
GND 
lB6 
lB7 
lB8 
2Bl 
2B2 
2B3 
GND 
2B4 
2B5 
2B6 
Vcc 
287 
2B8 
GND 
2SBA 
2CBA 
2G 

Output enable (<3) and direction (DI R) inputs are provided to control the transceiver functions. I n 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 receives data when 0 is low. In the isolation mode 
(0 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 74ACTi6646 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. 

The 54ACTi6646 is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The 74ACTi6646 is characterized for operation from - 40°C to 85°C. 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOlCD ItIII document coni,,,,, PROOUCTION 
DATA Inform.ton cunent II d pubUcltion dati, Product, conform 10 
lpecltlcationa ,.,. th, term. of Toa. Instruments ltandard warranty. 
Production proceuj"ll doll not MC .... rlly Include ... Ung d •• 
par.mele,., 
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16-BIT BUS TRANCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
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IT 
L 

DIR CAB CBA SAB SBA IT 
L 

CAB CBA SAB SBA 

IT 
X 

L 

L 

3-170 

L x x x L H X X L X 

REAL-TIME TRANSFER BUS B TO BUS A REAL-TIME TRANSFER BUS A TO BUS B 

'---v---' '---v---' 
DIR CAB CBA SAB SBA IT DIR CAB CBA SAB SBA 

H X X X L L X H or L X H 

X X X X L H H or L X H X 

H X X 

STORAGE FROM A AND/OR B TRANSFER STORED DATA TO A AND/OR B 

Figure 1_ Bus-Management Functions 
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INPUTS 

G OIR 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 

SBA 

X 

X 

X 

X 

L 

H 

X 

X 

54ACT16646, 74ACT16646 
16·BIT BUS TRANCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 
SCAS127A- 03478, MARCH 1990 - REVISED APRIL 1993 

FUNCTION TABLE 

OATAI/O 
OPERATION OR FUNCTION 

A1 THRU A8 B1 THRU B8 

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 Stored A Data to B Bus 

t The data output functions may be enabled or disabled by various 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 low-to-high transition on the clock inputs. 

logic symbolt 

1 OE ",,56,,--J.:"-I G3 

1 DIR 1 3 ENI [BA] 
3 EN2 [AB] 

1 CLKBA ""':=----1> C4 
ISBA G5 

lCLKAB ~ C6 
lSAB G7 

20E 29 Gl0 
2DIR 28 10 EN8 [BA] 

30 10 EN9 [AB] 
2CLKBA 31 Cll 

2SBA G12 
2CLKAB ~ C13 \1 

2SAB G14 
....... -.,...-..,.---.&., 

lAl~5-'~~\11 ~1 ~5~ __ ~4~0~ 
1-__ -+5"--....I.,-_~ 
..,6:=0:...-...-_7;j ~1 

lA2 6 

lA3 8 

lA4 9 
1A5 10 
lA6 12 
lA7 13 
lA8 14 

.... '1 

2Al ..!.15~~-I\18 ~1 

2A2 16 
2A3 17 
2A4 19 
2A5 20 
2A6 21 
2A7 23 
2A8 24 

13D 14 
114 

2\1 

12 110 
12 

~1 
9\1 

tThis symbol is in accordance with ANSI/IEEE Std 91-19841EC Publication 617-12. 
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logic diagram (positive logic) 

3-172 

1DIR ~.!---l.-J'T---------=-----' 
1CBA ~----r-------~~---+, 

1SBA ~-----,---r-----I 

1 CAB 
1SAB ~-+-+-I 

1A1 -=5~"""'-H ...... _< I--r-.... 

+---H >----4-++-.... .=52".. B1 

--~L.-..--"5'-'-1 B2 

1~ ~ ~B3 
1M ~ ~B4 
1AS ~ Seven Channelaldentlcal ~ B5 
1A6 *-++I to Channel One Above ~ B6 

1A7 .1!....-.., ~ B7 
1A8~ ________ ~B8 

2DIR 

2CBA ...:::.------r-----~>---_h 

2SBA ..::..:..----r-----I 
2CAB 
2SAB -==---+---+--i 

2A1 ....:1.::.5 ....... >++-..--< t-t--+ 

+----H >----4++< ....... 4.=2 B1 

2A2 16 

~ ...lZ.....-.l 
2A4 ..1l!..-...I ~ B4 
2A5 ~ Seven Channels Identical !.;..;]f B5 
2A6 ~ to Channel One Above ~ B6 
2A7~ ~B7 
2A8~ ________ ~B8 
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16-BIT BUS TRANCEIVERS AND REGISTERS 

WITH3-STATE OUTPUTS 
SCAS127A- 03478. MARCH 1990- REV1SED APRIL 1993 

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

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Input voHage range, VI (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5 V to Vee + 0.5 V 
Output voHage range, Vo (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 (Vo < 0 or Vo > Vee) ............................................ :1:: 50 mA 
Continuous output current, 10 (VO = 0 to Vee) .............................................. :1:: 50 mA 
Continuous current through Vee or GND .................................................. :1:: 400 mA 
Storage temperature range ........................................................ -65°C to 1SOoC 

,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 condftlons' Is not 
Implied. Exposure to absolute-maximum-rated condftions 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 
54ACT16646 74ACT16646 

MIN MAX MIN MAX 
UNIT 

VCC Supply voltage (see Note 2) 4.5 5.5 4.5 5.5 V 

ViH High-level Input voHage 2 ~ 2 V 

VIL Low-level Input voltage -()~~ 0.8 V 

VI Input voltage D~«,,~CC 0 VCC V 

Vo OutputvoHage .~' VCC 0 VCC V 

IOH High-level output current -24 -24 mA 

IOL Low-level output current 24 24 mA 

lJ.t/lJ.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 VCC and GND pins must be connected to the proper voHage power supply, 

PRODUCT PRfVIEW __ ........ prod_ In tilt IonnItIvo or 
.... Ign p/IaH 0/ cIovoiopmlnl. Cha ..... rlltlc data.nd OIhor ..... _11 ... 
:.=:tC';::" ':..-::- lilt right to ohanp or 1ExAs ..If 

INSIRUMENTS 
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16-BIT BUS TRANCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCAS127A- 03478, MARCH 1990 - REVISED APRIL 1993 

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

TA=25'C 54ACT16646 74ACT16646 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
10H =-50vA 

5.5V 5.4 5.4 5.4 

4.5V 3.94 3.7 3.8 
VOH 10H =-24mA 

5.5V 4.94 4.7 4.8 

10H =-50 mAt 5.5V 3.85 

10H =-75 mAt 5.5V A 3.85 

4.5V 0.1 ~~.1 0.1 
10l = 50 vA 

5.5V 0.1 ~(}..O~'A'v 0.1 0.1 

4.5V 0.36 'q'(' 0.5 0.44 
VOL IOl=24mA 

5.5V 0.36 0.5 0.44 

10l= 50 mAt 5.5V 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 A or B ports; Vo = VCC or GND 5.5V '" 0.5 ",10 ",5 

ICC VI = VCC or GND, 10=0 5.5V 8 160 80 

l\ICC§ 
One input at 3.4 V, 

5.5V 0.9 1 1 Other inputs at GND or VCC 

Ci I Control inputs VI = VCC or GND 5V 4 

Cio I Aor 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. 
* For I/O ports, the parameter 10Z includes the inpulleakage current. 
§ This is the increase in supply current for each input that is at one of the specified TTL vottage levels rather than 0 V or VCC. 

UNIT 

V 

V 

vA 
vA 
vA 

rnA 

pF 

pF 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 

fclock Clock frequency 

tw Pulse duration, CAB or CBA high or low 

tsu Setup time, A before CABt or B before CBA t 

th Hold time, A before CABt or B before CBAt 

PRODUCT PREVIEW Infonnatlon concern. productt In the formative or 
design phue at development Charact,ri,tlc dati and other speclflc.11oM :c::ti:';:' H:~'::~:=:"::'--IV" thl right to change 01' 

TA=25'C 

MIN 

0 

5.5 

I Data high 4 

I Data low 6 

1.5 

TEXAS ..If 
INSIRUMENTS 

MAX 

90 
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54ACT16646 74ACT16646 

MIN MAX MIN 
UNIT 

MAX 

o .rA;., 90 0 90 MHz 

~~v..~ 5.5 ns 

<t~;P 4 
'(6 ns 

6 

1.5 1.5 ns 



54ACT16646, 74ACT16646 
16-BIT BUS TRANCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 

FROM TO TA = 25°C 54ACT16646 74ACT16646 
PARAMETER 

(INPU1) (OUTPU1) MIN TYP MAX MIN MAX MIN MAX 

fmax 90 90 90 

tpLH 3.9 7.5 9.4 3.9 11.5 3.9 10.6 
AorB BorA 

tpHL 3.4 7.6 10.6 3.4 12.2 3.4 11.4 

tpZH 
G 

3.2 7.7 10.B 3.2 12.9 3.2 11.9 
AorB 

tpZL 4.2 9 12.2 4.2 14.6 4.2 13.5 

tpHZ 
G 

5.3 7.7 9.6 5.3~,~.4 5.3 10.2 
AorB 

~~b.3 tpLZL 4.9 7.3 9.2 4.9 9.9 

tpLH 4.9 8.9 
CBAorCAB AorB 

11.1 q't+v 13.1 4.9 12.2 

tPHL 5.1 9 11 5.1 13.1 5.1 12.3 

tpLH SABorSBAt 5.2 10.3 13.B 5.2 17.2 5.2 15.6 

(with A or B high) 
Aor B 

tpHL 4.9 B.2 10.6 4.9 12.5 4.9 11.7 

tpLH SBAor SABt 4.3 7.B 9.9 4.3 12.1 4.3 11.1 
AorB 

tpHL (with A or B high) 5.9 11.2 14.9 5.9 18.2 5.9 16.7 

tpZH 4.5 9.5 13.6' 4.5 16.2 4.5 15.2 
DIR Aor B 

tpZL 4.3 9.2 11.8 4.3 14.2 4.3 13.1 

tpHZ 4.5 7.9 10.2 4.5 11.2 4.5 10.8 
DIR AorB 

tpLZ 4.4 7.5 9.8 4.4 10.8 4.4 10.4 

t These parameters are measured with the Internal output state 01 the storage register opposite to that of the bus inPut. 

operating characteristics, Vee = 5 V, TA = 25°e 

PARAMETER 

I Outputs enabled 
Cpd Power dissipation capacitance per transceiver I Outputs disabled 

PRODUCT PREVIEW information concem. products In the formative or 
d.,lgn ph ... of development. Characteristic d.t. and oth&r lpoclllcltio .. 

::C::~:'C~.::~:ho::~" the right to change or TEXAS ~ 
INSTRUMENTS 
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TYP 

58 

13 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

pF 
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PARAMETER MEASUREMENT INFORMATION 

o 2xVCC 

51 o Open 

r' 
5000 

From Output --t>---.--J\I\/'v----./ 
Under Test 

CL=50pF T 
(see Note A) 

5000 

-=-

LOAD CIRCUIT 

14----- tw ------.I 

Input 

I I 3V 

3 Eov 

Input 
(see Note B) 

In.phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 

.L1.5V \1.;-V--- 3V 

~ I' ov 
1 I ~ 

tpLH ~ I I tpHL 

1 I \1-'::: VOH 
1 f 50% V~C ~VCC 

--+-1 --' 1 VOL 

tpHL --I.--.i ~tPLH 
I ~ VOH 

\.50% VCC T 50% VCC 
. - -- VOL 

VOLTAGE WAVEFORMS 

NOTES: A CL includes probe and jig capacnanee. 

Timing Input 
(see Note B) 

Data Input 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

51 at2xVCC 
(see Note C) 

Output 
Waveform 2 

51 stGND 
(see Note C) 

TEST 51 

tpLHftpHL Open 

tp\.Zl'tPZL 2xVCC 

tpHz!tPZH GND 

VOLTAGE WAVEFORMS 

\1.5 V i1.~V ____ 
1 

tpZL~ 14- 1 

~ 1 : tPLZ-+I 
1 \5O%VC~ ~VQ.C_ 1 
1 1 

~ 1 I tPHZ--r 
tpZH~ i4- I 

I 

VOLTAGE WAVEFORMS 

3V 

OV 

.. VCC 

VOL 

VOH 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz. Zo = 50 O. tr = 3 ns. tf = 3 ns. 

3-176 

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. 

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT16648 
16-81T TRANSCEIVER AND REGISTER 

WITH 3-STATE OUTPUTS 
SCAS188- APRIL 1993 

• Member of the Texas Instruments 
Wldebus™ Family 

• Packaged In Plastic 300-mll Shrink 
Smail-Outline Packages Using 2S-mll 
Center-to-Center Pin Spacings 

• Inputs Are TTL-Voltage Compatible 
• Independent Registers for A and B Buses 
• Inverting Data Path 
• Multiplexed Real-Time and Stored Data 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC TN (Enhanced-Performance Implanted 
CMOS) 1-!1m Process 

• SOO-mA Typical Latch-Up Immunity 
at 12SoC 

description 

The 74ACT16648 is a 16-bit bus transceiver that 
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. Data 
on the A or B bus will be clocked into the registers 
on the low-to-high transition of the appropriate 
clock pin (CLKAB or CLKBA). Figure 1 illustrates 
the four fundamental bus-management functions 
that can be performed with the 74ACT16648. 

1DIR 
1CLKA8 

lAl 
lA2 
Vee 
1A3 

lA6 
lA7 
lAB 
2Al 
2A2 
2A3 

GND 
2A4 
2A5 
2A6 
Vee 
2A7 
2AB 

GND 
2SA8 

2CLKA8 
2DIR 

DLPACKAGE 
(TOP VIEW) 

1 10E 
2 lCLK8A 

lS8A 
GND 
181 
182 
Vee 
183 
184 
165 
GND 
186 
187 
16B 
261 
282 
263 

18 GND 
19 284 
20 285 
21 286 
22 Vee 
23 287 
24 288 
25 GND 
26 2S8A 

2CLK6A 
20E 

Output-enable (OE) and direction-control (DIR) inputs are provided to control the transceiver functions. In the 
transceiver mode, data present at the high-impedance port may be stored in either register or in both. The 
select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The circuitry 
used for select control will eliminate the typical decoding glitch that occurs in a multiplexer during the transition 
between stored and real-time data. The direction control (DIR) determines which bus will receive data when DE 
is low. In the isolation mode (OE high), A data may be stored in one register and/or B data may be stored in 
the other register. 

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

The 74ACT16648 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74ACT16648 is characterized for operation from -40°C to 85°C. 

EPle and Widebus are trademarks ofTexas Instruments Incorporated. 

~~~~~:I: .1~or;c~W:. "pe~-::::': r:=m: 
"andard warranty. Production proc.IIitg doet no!: nec:. ... riIy Include 
testing of all ptramet.,.. TEXAS ~ 

INSTRUMENfS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright© 1993, Texas Instruments Incorporated 
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74ACT16648 
16·BIT TRANSCEIVER AND REGISTER 
WITH 3·STATE OUTPUTS 
SCAS188 - 04003. MAY 1991 - REVISED APRIL 1993 

'--v--' 
56 1 2 55 3 54 
OE DIR CLKAB CLKBA SAB SBA 
L L X X X L 

REAL·TIME TRANSFER 
BUSBTOBUSA 

'--v--' 
56 1 2 55 3 54 
OE DIR CLKAB CLKBA SAB SBA 
X X t X X X 
X X X t X X 
H X t t X X 

STORAGE FROM 
A, B, OR AAND B 

'--v--' 
56 1 2 55 3 
OE DIR CLKAB CLKBA SAB 
L H X X L 

REAL·TIME TRANSFER 
BUSATOBUSB 

'--v--' 
56 1 2 55 3 
OE DIR CLKAB CLKBA SAB 
L L X L X 
L H L X H 

TRANSFER STORED DATA 
TOAAND/ORB 

Figure 1. Bus-Management Functions 
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logic symbolt 

10E 

10lR 

lCLKBA 

lSBA 

lCLKAB 

lSAB 

20E 

20lR 

2CLKBA 

2SBA 

2CLKAB 

2SAB 

lAl 

lA2 

lA3 

lA4 

lA5 

lA6 

lA7 

lA8 

2Al 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

56 
" 

1 i'. 

L 
55 

54 

2 

3 

29 
" 

28 

" L 
30 

31 

27 

26 

5 

U 
6 

8 

9 

10 

12 

13 

14 

15 

--L 
16 

17 

19 

20 

21 

23 

24 

G3 

3 ENl [BA] 

3 EN2 [AB] 

C4 

G5 

C6 

G7 

Gl0 

10EN8 [BA] 

10 EN9 [AB] 

C11 

G12 

C13 

G14 , r 
",1 5 40 

"7 1 
5 1 

60 7 ",1 
2"7 

1 7 

",1 12 110 
"78 

121 

130 14 ",1 
9"7 

1 14 

74ACT16648 
16-BIT TRANSCEIVER AND REGISTER 

WITH 3-STATE OUTPUTS 

~ 
~ 

U 
~ 

SCAS188-D4003, MAY 1991- REVISED APRIL 1993 

52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

lBl 

lB2 

183 

lB4 

lB5 

lB6 

lB7 

lB8 

2Bl 

2B2 

2B3 

2B4 

2B5 

2B6 

287 

288 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12 . 
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74ACT16648 
16-81T TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 
SCAS188 - 04003, MAY 1991 - REVISED APRIL 1993 

logic diagram (positive logic) 

+-++--T-4+=52:... 1B1 

~------------~vr--------------~ 
To Seven Other Channela 

2SAB~2~6----+4~~>~-----, 

-I-~+,I--------

2A1 -,-,16"-4-H--+-~ +-++--T-4+",,42:... 2B1 

~------------~vr--------------~ 
To Seven Other Channela 

1ExAs .Jf 
INSIRUMENTS 
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INPUTS 

FUNCTION TABLE 
(each 8-blt aeetlon) 

74ACT16648 
16-BIT TRANSCEIVER AND REGISTER 

WITH 3-STATE OUTPUTS 
SCAS188 - 04003. MAY 1991 - REVISED APRIL 1993 

DATAI/O 
OPERATION OR FUNCTION 

OE DIR CLKAB CLKBA SAB SBA A1 THRU A8 B1 THRUB8 

X X t X X X Input Unspecifiedt Store A. B unspecified t 
X X X t X X Unspecifiedt Input Store B. A unspecified t 
H X t t X X Input Input Store A and B data 

H X L L X X I nput disabled Input disabled Isolation. hold storage 

L L X X X L Output Input Real-time B data to A bus 

L L X L X H Output Input Stored B data to A bus 

L H X X L X Input Output Real-time A data to B bus 

L H L X H X Input Output Stored A data to B bus 

t The data output functions may be enabled or disabled by a variety of level combinations althe OE and DIR inputs. Data input functions are always 
enabled; i.e .• data at the bus pins is stored on every low-to-high transition on the clock inputs. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted):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 ............................................... ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ........................................... ±50 mA 
Continuous output current, 10 (VO = 0 to Vecl ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±400 mA 
Maximum package power dissipation atTA = 55°C (in still air) ................................... 1 W 
Storage temperature range ....................................................... -65°C to 150·C 

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

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

recommended operating conditions (see Note 2) 

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 

VI Input voltage 0 VCC V 

Vo Output voltage 0 VCC V 

10H High-level output current -24 rnA 

10L Low-level output current 24 rnA 

AtlAv Input transition rise or fall rate 0 10 nslV 

TA Operating free-air temperature -40 85 ·C 

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

TEXAS .." 
INSIRUMENTS 
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74ACT16648 
16-81T TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 
SCAS188- 04003. MAY 1991 - REVISEOAPRIL 1993 

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

PARAMETER TEST CONDITIONS VCC 
TA = 25°C 

MIN TYP 

4.5V 4.4 
10H = -50,.A 

5.5V 5.4 

VOH 4.5V 3.94 
IOH=-24mA 

5.5V 4.94 

10H =-75 mAt 5.5V 

4.5V 
10L = 50,.A 

5.5V 

VOL 4.5V 
10L= 24 rnA 

5.5V 

IOL=75mAt 5.5V 

" 
I Control inputs V, = VCC or GND 5.5V 

10Z* IAorBports Vo = VCC or GND 5.5V 

ICC V, = VCC or GND. 10=0 5.5V 

t\ICC§ One input at 3.4 V. Other inputs at VCC or GND 5.5V 

Ci I Control inputs V, = VCC or GND 5V 4 

Cio I Aor B ports Vo = VCC or GND 5V 12 

t Not more than one output should be tested at a lime. and the duration of the test should not exceed 10 ms. 
* For 1/0 ports. the parameter 10Z includes the input leakage current. 

MIN 
MAX 

4.4 

5.4 

3.8 

4.8 

3.85 

0.1 

0.1 

0.36 

0.36 

",0.1 

",0.5 

8 

0.9 

§ This is the increase in supply current tor each input that is at one of the specified TTL vonage levels rather than 0 V or VCC. 

MAX UNIT 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

",1 ,.A 

",5 ,.A 

80 rIA 
1 rnA 

pF 

pF 

timing requirements over recommended operating free-air temperature range, Vee = 5 V:± 0.5 V 
(unless otherwise noted) (see Figure 2) 

fclock 

tw 

tsu 

th 

3-182 

Clock frequency 

Pulse duration. CLKAB or CLKBA high or low 

SetQP time. A before CLKABt or B before CLKBA t 

Hold time. A after CLKABt or B after CLKBAt 

TEXAS ~ 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAUAS. TEXAS 75265 

TA=25°C 
MIN MAX UNIT 

MIN MAX 

0 75 0 75 MHz 

6.5 6.5 ns 

4.5 4.5 ns 

1 1 ns 



74ACT16648 
16-BIT TRANSCEIVER AND REGISTER 

WITH 3-STATE OUTPUTS 
SCAS188-D4003, MAY 1991 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 2) 

PARAMETER 
FROM TO TA = 25°C 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

fmax 75 75 

IpLH 2.4 7.2 9.8 2.4 
AorB BorA 

tpHL 3.8 7.7 10.1 3.8 

tPZH 2.9 7.9 10.7 2.9 

tpZL 3.6 9.1 12.1 3.6 
OE AorB 

tpHZ 5.2 8.1 9.7 5.2 

tpLZ 4.7 7.3 9.1 4.7 

tpLH 4.4 8.5 11.3 4.4 
CLKBA or CLKAB AorB 

tpHL 4.6 8.8 11.4 4.6 

tPLH SBAorSABt 3.8 7.5 10 3.8 

(with A or B high) 
Aor B 

tpHL 5.1 11.4 12.7 5.1 

tPLH SBAorSABt 4.5 10.6 13.9 4.5 

(with A or Blow) 
Aor B 

tpHL 4.3 8.3 10.8 4.3 

tpZH 2.8 7.8 10.7 2.8 

tpZL 3.7 9.3 12.2 3.7 
DIR AorB 

tpHZ 4.6 8.6 10.9 4.6 

tpLZ 4 7.4 9.7 4 

t These parameters are measured with the Internal output state of the storage registers opposite to that of the bus Input. 

operating characteristics, Vee = 5 V, TA = 25°C 

Cpd 

PARAMETER 

I Outputs enabled 
Power dissipation capacitance per transceiver I Outputs disabled 

TEXAS ~ 
INSTRUMENTS 

TEST CONDITIONS 

CL = 50 pF, f = 1 MHz 

POST OFFICE BOX 655:303 • OAUAS, TEXAS 75265 

MAX UNIT 

MHz 

11 
ns 

11.2 

12 

13.7 
ns 

10.4 

9.9 

12.7 
ns 

12.7 

11.3 
ns 

16.6 

15.8 
ns 

11.9 

11.9 

13.7 
ns 

11.5 

10.4 

TYP UNIT 

63 

14 
pF 
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74ACT16648 
16-81T TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 
SCAS188- 04003. MAY 1991 -REVISEOAPRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output --tl---.,.._-JV\f\r----/ 

Under Test 

CL=50pF T 
(see Note A) 

5000 

LOAD CIRCUIT 

14-- tw--tl 

o 2xVCC 

o Open 

rD 

1 1 3V 

Input 3 Eov 
VOLTAGE WAVEFORMS 

TEST 81 

tpLtiltPHL Open 

tpLZltPZL 2xVCC 

tpHz!tPZH GND 

Timing Input If \ -- 3 V 
(see Note B) 1 1.5 V "--- 0 V 

'" ~ th 
tsu '" .1 

Datalnput J1.5V \1;';-- :: 

VOLTAGE WAVEFORMS 

Input 
(see Note B) 

Output 
Control 

(Iow-level 
enabling) 

3V 

'----... t.., 1.:..V ____ OV 

In-Phase 
Output 

Out-of-Phase 
Output 

NOTES: A CL includes probe and jig capacftance. 

Output 
Waveform 1 

81 at2xVCC 
(see Note Cj 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

1 
1 
1 

'--_-++20% VCC 
~----

tpZH~ 
I tpHZ~ 
j4-

___ .JI50% VCC 

1 

VOLTAGE WAVEFORMS 

=VCC 

VOL 

=ov 
B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz. Zo = 50 O. tr = 3 ns. tf = 3 ns. 
C. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 2. Load Circuit and Voltage Waveforms 
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• Members of the Texas Instruments 
Wldebus™ Family 

• Packaged In Plastic 300-mll Shrink 
Smail-Outline Packages and 380-mll 
Fine-Pitch Ceramic Flat Packages Using 
2S-mll Center-to-Center Spacings 

• Inputs Are TTL-Voltage Compatible 

• Inverting Data Paths 
• Independent Registers and Enables for A 

and B Buses 

• Multiplexed Real-Time and Stored Data 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Distributed Vee and GND Pin 
Configurations Minimize High-Speed 
Switching Noise 

• EPICTM (Enhanced-Performance Implanted 
CMOS) 1-llm Process 

• SOO-mA Typical Latch-Up Immunity at 12S·C 

description 

The 'ACT16651 is a 16-bit bus transceiver that 
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; 

54ACT16651, 74ACT16651 
16-BIT TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
FEBRUARY 1993 - REVISED APRIL 1993 

S4ACT16651 ... WD PACKAGE 
74ACT16651 ... DL PACKAGE 

(TOP VIEW) 

10EAB 10EBA 
lCLKAB lCLKBA 

lSAB 3 lSBA 
GND GND 
lAl lBl 

lB2 
VCC Vee 
lA3 lB3 
lA4 lB4 
lA5 lB5 

GND GND 
lA6 lB6 
lA7 lB7 
lAB lB8 
2Al 2Bl 
2A2 2B2 
2A3 2B3 

GND GND 
2A4 2B4 
2A5 2B5 
2A6 2B6 
VCC Vee 
2A7 2B7 
2A8 2B8 

GND GND 
2SAB 2SBA 

Complementary output-enable (OEAB and 2CLKAB 2CLKBA 
OEBA) inputs are provided to control the 20EAB 20EBA 
transceiver functions. Select-control (SAB and 
SBA) inputs are provided to select whether 
real-time or stored data is transferred. A low input level selects real-time data, and a high input level selects 
stored data. The circuitry used for select control eliminates the typical decoding glitch that occurs in a multiplexer 
during the transition between stored and real-time data. Figure 1 illustrates the four fundamental 
bus-management functions that can be performed with the 'ACT16651. 

Data on the A or B bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the 
appropriate clock (CLKAB or CLKBA) inputs regardless of the levels on the select-control or output-enable 
inputs. When SAB and SBA are in the real-time transfer mode, it is also possible to store data without using the 
internal D-type flip-flops by simultaneously enabling OEAB and OEBA. In this configuration, each output 
reinforces its input. Thus, when all other data sources to the two sets of bus line are at high impedance, each 
set of bus lines remains at its last state. 

The 74ACT16651 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 54ACT16651 is characterized for operation over the full military temperature range of -55·C to 125·C. The 
74ACT16651 is characterized fro operation from -40·C to 85·C. 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED thll document contain. PRODUCTION 
DATA Information current I' fA publlca.Uon date. Product, conform to 
lpeclflcatlonl per the t.rm. 01 Tex.s Instruments .I.ndtrd WIIT.nfJ, 
Production p«lCtulng doeI not nec .... rily Include tutlng fA •• 
paramettr&. 
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54ACT16651, 7.4ACT16651 
16·BIT TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
FEBRUARY 1993 - REVISED APRIL 1993 

FUNCTION TABLE 

INPUTS DATAVOt 

OEAB OEBA CLKAB CLKBA SAB SBA A1 THRUAS B1 THRU B8 

L H L L X X Input Input 

L H t t X X Input Input 

X H t L X X Input Unspecifled* 

H H t t X* X Input Output 

L X L t X X Unspecified* Input 

L L t t X X* Output Input 

L L X X X L Output Input 

L L X L X H Output Input 

H H X X L X Input Output 

H H L X H X Input Output 

H L L L 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 8 data to A bus 

Stored 8 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 8 data to A bus 

t The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs. Data input functions are 
always enabled; i.e .. data at the bus pins is stored on every low-to-high trans~ion on the clock inputs. 

* Select control = L; clocks can occur simultaneously. 
Select control = H; clocks must be staggered in order to load both registers. 
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54ACT16651,74ACT16651 
16-BIT TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

« 
Ul 
::> 
m 

FEBRUARY 1993 - REVISED APRIL 1993 

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

OEAB 

X 
L 

L 

REAL-TIME TRANSFER 
BUSBTOBUSA 

, '-v---" 

REAL-TIME TRANSFER 
BUSATOBUSB 

'-v---" 
OEBA CLKAB CLKBA SAB SBA OEAB OEBA CLKAB CLKBA SAB 

H 
X 

H 

t X 
X t 
t t 

STORAGE FROM 
A. B. OR AAND B 

X X H L 
X X 

X X 

L L H 

TRANSFER STORED DATA 
TOAAND{ORB 

Figure 1. Bus-Management Functions 

TEXAS ~ 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

SBA 

H 

3-187 



54ACT16651 , 74ACT16651 
16-81T TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
FEBRUARY 1993-REVISEDAPRIL 1993 

logic symbolt 

10EBA 
10EAB 

lCLKBA 

lSBA 

lCLKAB 

lSAB 

20EBA 

20EAB 

2CLKBA 

2SBA 

2CLKA8 

2SA8 

lAl 

lA2 

lA3 

lA4 

lAS 

lA6 

lA7 

lAS 

2Al 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

56 

1 

55 

54 

2 

3 

2$ 

28 

30 

31 

27 

26 

5 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

.... ENl [BA] 

EN2 [A8] 

C3 

G4 

CS 

06 
I'. EN7[8A] 

EN8 [AB] 

C9 

010 

Cll 

012 ., I'" 
.. 1 

LV 1 
4 3D 

--.J 4 1 

U 50 6 .. 1 
2V -

1 6 

.. 1 10 90 
V7 U 10 1 

U 110 12 .. 1 
8V f-

1 12 

t This symbol is in accordance with ANSi/iEEE Std 91-1984 and lEe Publication 617-12. 
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52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

181 

182 

183 

184 

185 

186 

187 

lB8 

281 

282 

283 

284 

2B5 

2B6 

2B7 
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54ACT16651 , 74ACT16651 
16·81T TRANSCEIVERS AND REGISTERS 

WITH 3·STATE OUTPUTS 

logic diagrams (positive logic) 

10EAB 
1CLJ(BA~-~----+--------~--~~----4 

1SBA ..=;;!.-~---t-------~:l 
1CLKAB 
1SAB~-~-~-4~--~ 

FEBRUARY 1993 - REVISED APRIL 1993 

>-~-+_+-... ~52= 1B1 

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

20EAB 
2CUCBA~-~---+--------~--~~---~ 

~BA~-~---t-------~ 

2CLKAB 
~AB~~~--r~~--~ 

>-~-+_+-... ....::42= 2B1 

~--------------------~v~------------------~ 
To Seven Other Chsnnels 
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54ACT16651, 74ACT16651 
16-81T TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
FEBRUARY 1993 - REVISED APRIL 1993 

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 
Cpntinuous current through Vee or GND ................................................. ±400 rnA 
Maximum package power dissipation at TA = 55°C (in still air) ................................... 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

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

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

recommended operating conditions (see Note 2) 

54ACT16651 

MIN NOM MAX 

Vec Supply voltage 4.5 5 5.5 

VIH High-level input voltage 2 $ 
VIL Low-level input voltage tJf. 
VI Input voltage 0 o'C 

Vo Output voltage 0 t;-
IOH High-level output current ~ 
IOL Low-level output current §' 
tJ.t/AV Input transition rise or fall rate 1) 

TA Operating free-air temperature -55 

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

PRODUCT PREVIEW Infonnltton ooncemt productt In tM formative or 
design ph... Gf development Chlracteristk) cilia and other 
lpeclticltion. are design VOIII. Tex'i InstrumentlreHl'Ytllht right to 
change or dilcontinul theN products without not~ 
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0.8 

Vee 

Vee 

-24 

24 

10 

125 

74ACT16651 

MIN NOM 

4.5 5 

2 

0 

0 

0 

-40 

UNIT 
MAX 

5.5 V 

V 

0.8 V 

Vee V 

Vee V 

-24 mA 

24 mA 

10 nslV 

85 ·e 



54ACT16651, 74ACT16651 
16-BIT TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
FEBRUARY 1993-REVISEDAPRIL 1993 

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

TA=25°C 54ACT16651 74ACT16651 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
10H =-50 IlA 

5.5V 5.4 5.4 5.4 

4.5V 3.94 3.7 3.S 
VOH IOH=-24mA 

5.5V 4.94 4.7 4.S 

10H =-50 mAt 5.5V 3.S5 ~ 
10H =-75mAt 5.5V ff 3.S5 

4.5V 0.1 §'0.1 0.1 
10L= 501lA 

5.5V 0.1 "' ..... 0.1 0.1 

4.5V 0.36 ;) 0.5 0.44 
VOL 10L= 24mA 

",,0 5.5V 0.36 0.5 0.44 

IOL=50mAt 5.5V ~: 1.65 

IOL=75mAt 5.5V 1.65 

II I Control inputs VI = VCC or GND 5.5V ±0.1 ±1 ±1 

10Z* I A or B ports Vo = VCC or GND 5.5V ±0.5 ±10 ,05 

ICC VI = VCC or GND, 10=0 5.5V S 160 SO 

dICC§ 
One input at 3.4 V, 

5.5V 0.9 1 1 
Other inputs at VCC or GND 

Ci I Control inputs VI = VCC or GND 5V 4 

Cio IA or B ports Vo = VCC or GND 5V 12 

t Not more than one output should be tested at a tome, 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 specified TTL vottage levels rather than 0 V or VCC. 

UNIT 

V 

V 

!lA 
IlA 
IlA 

mA 

pF 

pF 

timing requirements over recommended operating free-air temperature range, Vee = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 2) 

TA = 25°C 

MIN 

fclock Clock frequency 0 

tw Pulse duration, CLKAB or CLKBA high or low 5.5 

tsu Setup time, A before CLKABf or B before CLKBAf 5.3 

th Hold time, A after CLKABf or B after CLKBAf 1 

PRODUCT PREVIEW Inlormotlon _mo prod_ln1ho formo"vo or 
.. Ign ph... 01 development. Charact.ristlc ... and other 
lpeclflcatlonllrt d .. lgn 8011'" Ttullnstrument_ rtMrvtl Ihe rtght 10 
ch.ng. or diloontlnut ...... productl without notice. TEXAS ..If 
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MAX 

90 

54ACT16651 74ACT16651 
UNIT 

MIN MAX MIN MAX 

o .r'} 90 0 90 MHz 

5~~~ 5.5 ns 

q<ifF 5.3 ns 
"(1 1 ns 
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54ACT16651 , 74ACT16651 
16-81T TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
FEBRUARY 1993 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 2) 

FROM TO TA=25°C 54ACT16651 74ACT16651 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP 

fmax 90 

tpLH 3 6.6 
AorB BorA 

tpHL 4.6 8 

tPLH 5.4 9.1 
CLKBA or CLKAB AorB 

tPHL 5.4 9.1 

tPLH SBAorSAB 4.6 7.9 

(with A or B high) 
AorB 

tPHL 5.4 10.9 

tPLH SBAor SAB 5 10.4 

(with A or Blow) 
AorB 

tpHL 4.9 8.6 

tpZH 3.2 7.2 
OEBA A 

tpZL 3.8 8 

tpHZ 5.1 7.8 
OEBA A 

tpLZ 4.9 7.7 

tpZH 4.9 8 
OEAB B 

tpZL 5.4 8.8 

tpHZ 4.3 7.5 
OEAB B 

tpLZ 4.5 7.6 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER 

I Outputs enabled 
Cpd Power dissipation capacRance per transceiver I Outputs disabled 

PRODUCT PREVIEW Inlonnatlon ......... prod_In Iho Ionnlllvt or 
design phi" of development Characteristic dati .00 oth., 
apeclficatlons Ire d.,lgn go. ... rexu Instruments re .. ,.,.. the right to 
ch.nge or dltconllnue th ... products whhout notice. 1ExAs ~ 

INSrRUMENTS 

MAX MIN MAX MIN 

90 90 

10 3 12.2 3 

10.6 4.6 12.7 4.6 

12 5.4 14.8 5.4 

12 5.4 14.6 5.4 

10.5 4.6 13.1 4.6 

15.5 5.4 18 5.4 

14.9 5 ~.2 5 

11.9 4.9.Q.«"13.7 4.9 

10.8 3.6' 13.6 3.2 

12.2 . .$6 15.3 3.8 

9.8 k"'1s·1 11.3 5.1 

9.9 ... 4.9 11.4 4.9 

10.5 4.9 12.9 4.9 

11.8 5.4 14.7 5.4 

10.7 4.3 12 4.3 

10.8 4.5 12.3 4.5 

TEST CONDITIONS 

CL= 50 pF. f = 1 MHz 
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MAX 

11.3 

11.9 

13.7 

13.6 

12.1 

17.8 

17.3 

12.7 

12.3 

13.9 

10.6 

10.8 

11.9 

13.5 

11.4 

11.6 

TYP 

62 

14 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

pF 



54ACT16651, 74ACT16651 
16-BIT TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
FEBRUARY 1993 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

o 2xVCC 

S1 o Open 5000 
From Output --.--<.--JI,II,'V----" 

Under Teat 

CL=50pF T 
(see Note A) 

5000 r' 
":" 

LOAD CIRCUIT 

I+--- tw ---.I 
I I 3V 

Input 3 Eov 

VOLTAGE WAVEFORMS 

--J1•5V 
\1.;-V---

3V 
Input 

(see Note B) 
OV I 

I I ~ 
tpLH --j+--+i I I tpHL 

In-Phase I I ~VOH 
Output I 150% V~C 50% Vcc 

I I VOL 
I ~tPLH tPHL~ 

Out-of-Phase 
\.5O%VCC 

FVOH 
Output 5O%VCC 

-- VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacnance. 

TEST S1 

tplJi/lPHL Open 

tPL.ZItPZL 2xVCC 
tpHz/tPZH GND 

TimIng Input 1 \. - 3 V 
(see Note B) /11.5 V "-- 0 V 

~ ___ J" ~ th 
tsu --.....---., 

Datslnput J1.5V ,,:;-;--- :: 
VOLTAGE WAVEFORMS 

Output 

\1.5 V '-1.~V ____ 
Control 

(low-level 
enabling) I 

tpZL -., I+-- I 

Output I I tPLZ--toI ~ 
Waveform 1 I \5O%VC~ ~o%_V.£.C_ S1 at2 xVcc I 
(see Note C) I I 

~ I I tpHZ~ 

Output 
tPZH..., i4- I 

Waveform 2 
/5O%VCC 

"\...8O%VCC-
S1 at GND 

(see Note C) 

VOLTAGE WAVEFORMS 

3V 

OV 

-VCC 

VOL 

VOH 

-OV 

B. All input pulses are supplied by generators having the following characteristics: PRR '" 1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 2. Load Circuit and Voltage Waveforms 

1ExAs ." 
INSrRUMENTS 
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• Members of the Texas Instruments 
WJdebus™ Family 

• Packaged In Plastic 30o-mll Shrink 
Smail-Outline Packages and 380-mll 
Fine-Pitch Ceramic Flat Packages Using 
25-mll Center-to-Center Pin Spacings 

• Independent Registers and Enables for 
A and B Buses 

• Multiplexed Real-Time and Stored Data 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Distributed Vee and GND Pin 
Configurations Minimize High-Speed 
Switching Noise 

• EPJC™ (Enhanced-Performance Implanted 
CMOS) 1-llm Process 

• 50o-mA Typical Latch-Up Immunity 
at 125°C 

description 

The ' AC16652 is a 16-bit bus transceiver that 
consists of D-type flip-flops and control circuitry 
arranged for multiplexed transmission of data 
directly from the data bus or from the internal 
storage registers. The device can be used as two 
8-bit transceivers or one 16-bit transceiver. 

Complementary output-enable (OEAB and 
OEBA) inputs are provided to control the 
transceiver functions. Select-control (SAB and 
SBA) inputs are provided to select whether 
real-time or stored data is transferred. A low input 
level selects real-time data, and a high input level 
selects stored data. The circuitry used for select 

54AC16652, 74AC16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
MARCH 1990-REVISEDAPRIL 1993 

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

(TOP VIEW) 

lOEAB 
1CLKAB 

1SAB 
GND 
1A1 
1A2 

Vee 
1A3 
1A4 
1A5 

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

GND 
2A4 
2A5 
2A6 
Vee 
2A7 
2A8 

GND 
2SAB 

2CLKAB 

10EBA 
1CLKBA 
1SBA 
GND 
1 B1 
1B2 
Vee 
1B3 
1B4 
1B5 
GND 
1B6 
1B7 
1B8 
2B1 
2B2 
2B3 
GND 
2B4 
2B5 
2B6 
Vee 
2B7 
2B8 
GND 
2SBA 
2CLKBA 

20EAB 20EBA '"L-__ ..r 

control eliminates the typical decoding glitch that occurs in a multiplexer during the transition between stored 
and real-time data. Figure 1 illustrates the four fundamental bus-management functions that can be performed 
with the 'AC16652. 

Data on the A or B bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the 
appropriate clock (ClKAB or ClKBA) inputs regardless of the levels on the select-control or output-enable 
inputs. When SAB and SBA are in the real-time transfer mode, it is also possible to store data without using the 
internal D-type flip-flops by simultaneously enabling OEAB and OEBA. In this configuration, each output 
reinforces its input. Thus, when all other data sources to the two sets of bus line are at high impedance, each 
set of bus lines remains at its last state. 

The 74AC16652 is packaged in Tl's shrink small-outline package (Dl), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 54AC16652 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
74AC16652 is characterized for operation from -40°C to 85°C. 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED thit document conl.ln, PAOOUCTJON 

~~"ml:=t= :,rrt .. ntnna: : ~~:~:nNc:~~r:=rdco:,:n: 
ProductkHi proctulng doeI naI nec .... rtl'f Inckldl teltitg 01 •• 
par.met."" 
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Copyright © 1993, Texas Instruments Incorporated 
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54AC16652, 74AC16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03463. MARCH 1990 - REVISED APRIL 1993 

FUNCTION TABLE 

INPUTS DATAVOt 

OEAB OEBA CLKAB CLKBA SAB SBA A1 THRUAB B1 THRU B8 

L H L L X X Input Input 

L H f f X X Input Input 

X H f L X X Input Unspeclfied* 

H H f t X* X Input Output 

L X L t X X Unspeclfied* Input 

L L t t X X* Output Input 

L L X X X L Output Input 

L L X L X H Output Input 

H H X X L X Input Output 

H H L X H X Input Output 

H L L L 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 a variety of level combinations at the OEAB or OEBA inputs. Data input functions are 
always enabled; I.e .• data at the bus pins is stored on every Iow-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. 

ThxAs ..If 
INSlRUMENTS 
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54AC16652, 74AC16652 
16·BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
03463, MARCH 1990 - REVISED APRIL 1993 

~ 
OEAB om CLKAB CLKBA SAB SBA OEAB OEBA CLKAB CLKBA BAB SBA 

L 

OEAB 
X 
L 
L 

L x x x 
REAL·TIME TRANSFER 

BUSBTOBUSA 

~ 

L H H x x L 

REAL-TIME TRANSFER 
BUSATOBUSB 

~ 
OEBA CLKAB CLKBA BAB SBA OEAB OEBA CLKAB CLKBA BAB 

H t X X X H L L L H 
X X t X X 
H t t X X 

STORAGE FROM TRANSFER STORED DATA 
A. B. ORAANDB TOAAND/ORB 

Figure 1. Bus-Management Functions 

1ExAs ." 
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54AC16652, 74AC16652 
16·BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
03463, MARCH 1990-REVISEDAPRIL 1993 

logic symbolt 

10EBA 
10EAB 

1CLKBA 

1SBA 

1CLKAB 

1SAB 

20EBA 

20EAB 

2CLKBA 

2SBA 

2CLKAB 

2SAB 

1A1 

1A2 

1A3 

1M 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2M 

2A5 

2A6 

2A7 

2A8 

56 "-
1 

55 

54 

2 

3 

29 1'-. 

28 

30 

31 

27 

26 

5 

~ 
6 

8 

9 

10 

12 

13 

14 

15 

-L 
16 

17 

19 

20 

21 

23 

24 

EN1 [BA] 

EN2[AB] 

C3 

G4 

C5 

G6 

EN7[BA] 

EN8[AB] 

C9 

G10 
C11 

G12 , r 
,,1 4 3D 

U 'i71 
4 1 

50 6 ,,1 
2'i7 I---

1 6 

,,1 10 90 
-.l 'i77 

10 1 

110 12 ,,1 
8'i7 -

1 12 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 
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54AC16652, 74AC16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
03463, MARCH 1990-REVISEOAPRIL 1993 

logic diagrams (positive logic) 

10EAB 

1CLKBA -==--"'----__t---------;:-----;;:__----I 
1SBA -=-,-------1---------0 

1CLKAB 

1SAB~-~-~~~--~ 

1A1~5~~~~-+_-._ __ C 

>----.--+_+-.... ---=52 1B1 

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

20EAB 
2CLKBA~-~--__t--------_;:_--~;:__---_; 

~BA~-:__--~-------~~ 

2CLKAB 

~AB~----r~---~ 

>----.--+_+-.... ---=42 2B1 

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

1ExAs ~ 
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54AC16652, 74AC16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 
03463. MARCH 1990-REVISEOAPRIL 1993 

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 ............................................... ±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ........................................... ±50 mA 
Continuous output current, 10 (Vo = 0 to Vecl ............................................. ±50 mA 
Continuous currentthrough Vee or GND ................................................. ±400 mA 
Maximum package power dissipation atTA = 55·C (in still air) ................................... 1 W 
Storage temperature range .. ,.................................................... -65·C to 150·C 

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

NOTE 1: The Input and output voHage ratings may be exceeded If the Input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

54AC16652 

MIN NOM MAX 

vee Supply voltage (see Note 2) 3 5 5.5 

Vee=3V 2.1 

VIH High-level Input voltage Vee = 4.5 V 3.15 

Vee =5.5V 3.85 

Vce=3V 0.9 

VIL Low-level Input voltage Vee =4.5V .tt'-1.35 

Vee = 5.5 V lit· 
VI Input voltage 0 <f' 
Vo Output voltage 0 0'" 

VCC=3V ~ 

IOH High-level output current Vec =4.5 V 9: 
Vce = 5.5 V 

Vce=3V 

IOL Low-level output current Vee = 4.5 V 

Vec = 5.5 V 

lit/I!N Input transition rise or fall rate 0 

TA Operating free-air temperature -55 

NOTE 2: All VCC and GND pins must be connected to the proper voRage power supply. 

PRODUCT PREVIEW 1111 ...... 100 ......... produmln .... IOI1IIIIIvt or 
design ph... of development Chair.cteri,tic dill and other 
speclficatlona are dHlgn 90111. Ttullnstruments reserveo ttat right to 
change or dllcontlnue these products without notice. 
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1.65 

Vee 

Vec 

-4 

-24 

-24 

12 

24 

24 

10 

125 

74AC16652 

MIN NOM 

3 5 

2.1 

3.15 

3.85 

0 

0 

0 

-40 

UNIT 
MAX 

5.5 V 

V 

0.9 

1.35 V 

1.65 

Vee V 

Vcc V 

-4 

-24 mA 

-24 

12 

24 rnA 

24 

10 nsN 
85 ·C 



54AC16652,74AC16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
03463, MARCH 1990 - REVISED APRIL 1993 

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

TA=2S0C 54AC16652 
PARAMETER TEST CONDITIONS VCC 

MIN TYP MAX MIN MAX 

3V 2.9 2.9 

IOH =-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 =-50 mAt 5.5V 3.85 ~ 

10H =-75 mAt 5.5V J§ 
3V 0.1 .,s;O.1 

10L = 50 i!A 4.5V 0.1 .~ 0.1 

5.5V 0.1 .~ 0.1 

IOL=12mA 3V 0.36 /¥ 0.5 
VOL 14" 4.5V 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 ,00.1 ,01 

10Z I A or B ports* Vo = VCC or GND 5.5V ,00.5 ,010 

ICC VI = VCC or GND, 10=0 5.5V 8 160 

Ci I Control inputs VI = VCC or GND 5V 4 

Cia IAorBports Vo = VCC or GND 5V 12 

t Not more than one output should be tested at a lime, and the durallon of the test should not exceed 10 ms. 
* For 110 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 Figure 2) 

TA = 25°C 54AC16652 

MIN MAX MIN MAX 

fclock Clock frequency 0 55 o .ci'. 55 

tw Pulse duration, CLKAB or CLKBA high or low 9 ",,"i1i"...~' 

tsu Setup time, A before CLKABt or B before CLKBA t 7 ~'<':~~ 

th Hold time, A after CLKAB t or B after CLKBA t 0 '0 

timing requirements over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 2) 

fclock Clock frequency 

tw Pulse duration, CLKAB or CLKBA high or low 

tsu Setup time, A before CLKAB t or B before CLKBA t 

th Hold time, A after CLKABt or B after CLKBAt 

PRODUCT PREVIEW Jnl'ormatlon concerN productlln the form.tlve or 
_Ign ph... of development. Chlract,rt,tk: dill and other 
epeclficatlonl art dnign goall. T.ullnltrumerns rtHlWltht right to ..... lI"ord_I .... _..-__ 

TA = 25°C 

MIN MAX 

0 95 

5 

4.5 

0 

1ExAs ", 
INSTRUMENTS 
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54AC16652 

MIN MAX 

o .ci'. 95 

r;f;)"...C· 
~~7 

"< 0 

74AC16652 
UNIT 

MIN MAX 

2.9 

4.4 

5.4 

2.48 
V 

3.8 

4.8 

3.85 

0.1 

0.1 

0.1 

0.44 
V 

0.44 

0.44 

1.65 

,01 IlA 
%5 IlA 
80 IlA 

pF 

pF 

74AC16652 
UNIT 

MIN MAX 

0 55 MHz 

9 ns 

7 ns 

0 ns 

74AC16652 
UNIT 

MIN MAX 

0 95 MHz 
5 ns 

4.5 ns 

0 ns 
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54AC16652,74AC16652 
16·BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 
03463, MARCH 1990-REVISEOAPRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V:i: 0.3 V (unless otherwise noted) (see Figure 2) 

FROM TO TA=25°C 54AC16652 74AC16652 
PARAMETER 

(INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN 

fmax 55 55 55 

tpLH 3.6 10.4 13.7 3.6 17.1 3.6 
AorB BorA 

tpHL 4.1 10.9 14.3 4.1 16.3 4.1 

tpLH 5.1 13.6 
ClKBA or CU<AB AorB 

17.3 5.1 21.2 5.1 

tpHl 5.4 13.5 17.2 5.4 19.9 5.4 

tpLH SBAor SAB 5.8 15.0 18.7 5.8 233 5.8 

(with A or B high) 
AorB 

~ tpHL 5.4 13.1 16.7 5.4 5.4 

tpLH SBAor SAB 4.2 11.8 15.2 4.2 liJ8.9 4.2 
AorB 

tpHL (with A or Blow) 5.9 14.4 18.3 5.9.q .... ·21.7 5.9 

tpZH 4.2 11.8 15.1 4~ 18.8 4.2 
OEBA A 

~i3 tpZL 6 16.2 20.6 25.3 6 

tpHZ 4.6 8.1 10 !l"4.6 10.9 4.6 
OEBA A 

tpLZ 4.4 7.6 9.6 4.4 10.6 4.4 

tpZH 4.1 11.5 14.6 4.1 18.1 4.1 
OEAB B 

tpZL 6 16.0 20 6 24.6 6 

tpHZ 4.3 7.2 9 4.3 9.7 4.3 
OEAB B 

tpLZ 3.9 6.7 8.6 3.9 9.2 3.9 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V:i: 0.5 V (unless otherwise noted) (see Figure 2) 

MAX 

15.6 

15.4 

19.5 

18.8 

21.4 

18.1 

17.4 

20.3 

17.2 

23.5 

10.6 

10.3 

16.6 

22.7 

9.5 

9.1 

FROM TO TA=25°C 54AC16652 74AC16652 
PARAMETER 

(INPUT) 

fmax 

tpLH 
Aor B 

tpHl 

tpLH 
CLKBA or ClKAB 

tpHl 

tpLH SBAorSAB 

tpHL (with A or B high) 

tpLH SBAor SAB 

tpHL (with A or Blow) 

tpZH 
OEBA 

tpZL 

tpHZ 

tpLZ 
OEBA 

tpZH 

tPZL 
OEAB 

tpHZ 
OEAB 

tpLZ 

PRODUCT PREVIEW Information conbem. product, In the 'onnltlve or 
deaign ph... or dtvelopm.nt. Characteristic data and other 
specifications Ire design 901t&. Tlxu Inalrument. ,. .. rws the right to 
change or diKontlnue theM productl without notice. 
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(OUTPUT) MIN TYP 

95 

2.7 6.1 
B or A 

3 6.3 

3.9 7.8 
AorB 

4.2 7.8 

4.5 8.8 
Aor B 

4.1 7.7 

3.1 6.7 
AorB 

4.6 8.8 

3.1 6.7 
A 

4.5 8.3 

4.6 6.5 
A 

4.1 6.1 

3.1 6.6 
B 

4.6 8.2 

4.2 5.9 
B 

3.7 5.5 

TEXAS ~ 
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MAX MIN MAX MIN MAX 

95 95 

8.8 2.7 10.7 2.7 9.9 

9.2 3 10.8 3 10.2 

10.9 3.9 13.3 3.9 12.2 

11.1 4.2 13.2 4.2 12.3 

12.1 4.5 'Ii 4.5 13.8 

11 4.1 ~ 4.1 12.1 

9.7 3.1 ~1.9 3.1 11 

12.2 4.6A,"'t 14.9 4.6 13.8 

9.5 .;S' 11.6 3.1 10.7 

11.8 .d's 14.4 4.5 13.2 

8.3 <r'4.6 9 4.6 8.8 

8.1 4.1 9.1 4.1 8.7 

9.3 3.1 11.3 3.1 10.5 

11.6 4.6 14.1 4.6 13 

7.7 4.2 8.3 4.2 8 

7.4 3.7 8.3 3.7 7.8 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



54AC16652,74AC16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 
03463, MARCH 1990- REVISEOAPRIL 1993 

operating characteristics, Vee = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS TYP 

I Outputs enabled 57 
Cpd Power dissipation capacitance per transceiver I Outputs disabled 

CL = 50 pF, f = 1 MHz 
13 

PARAMETER MEASUREMENT INFORMATION 

02 xVCC 

CL=50pF 
(see Note A) I 5000 

S1 o Open 

ro 
5000 

From Output -41~-""-JVV'v---_/ 
Under Test 

-::-

LOAD CIRCUIT 

14--- tw --.I 

Input 
~ W=-VCC 

~ ~OV 
VOLTAGE WAVEFORMS 

---1!50% 
----- VCC Input 

\50% (see Note B) 
OV I I 

tpLH +--I K tpHL 

In-Phase I I ~VOH 
Output I 150% V~c 50% VCC 

I I VOL 
I 

tPHL~ ~tPLH 

Out-ot-Phase 
\50%VCC 

~VOH 
Output 

50%VCC 

-- VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

Timing Input 
(see Note B) 

Data Input 

Output 
Control 

(low-level 
enabling) 

Output 
Waveform 1 

S1 at2xVCC 
(see Note C) 

Output 
Waveform 2 

S1 at GND 
(see Note C) 

TEST S1 

tpLH/tPHL Open 

tpL.Z!tPZL 2xVCC 

tpHz!tPZH GND 

VOLTAGE WAVEFORMS 

'-50~ ____ 

I 
I 
I I tpHZ~ 

tpZH~ ~ 
I 

VOLTAGE WAVEFORMS 

UNIT 

pF 

VCC 

OV 

= VCC 

VOL 

VOH 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR oS 10 MHz, 20 = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 2. Load Circuit and Voltage Waveforms 

TEXAS ~ 
INSTRUMENTS 
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• Member of the Texas Instruments 
Wldebus™ Family 

• Packaged In Plastic 300-mll Shrink 
Smail-Outline Package Using 2S-mll 
Center-to-Center Pin Spacings 

• Inputs Are TTL-Voltage Compatible 

• Independent Registers and Enables for A 
and B Buses 

• Multiplexed Real-Time and Stored Data 

• Flow· Through Architecture Optimizes 
PCB Layout 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-!1m Process 

• SOO-mA Typical Latch-Up Immunity 
at 12S·C 

description 

The 74ACT16652 is a 16-bit bus transceiver that 
consists of D-type flip-flops and control circuitry 
arranged for multiplexed transmission of data 
directly from the data bus or from the internal 
storage registers. The device can be used as two 
8-bit transceivers or one 16-bit transceiver. 

Complementary output-enable (OEAB and 
OEBA) inputs are provided to control the 
transceiver functions. Select-control (SAB and 
SBA) inputs are provided to select whether 
real-time or stored data is transferred. A low input 
level selects real-time data, and a high input level 
selects stored data. The circuitry used for select 

74ACT16652 
16-81T TRANSCEIVER AND REGISTER 

WITH 3-STATE OUTPUTS 
SCAS128B- MARCH 1990-REVISEOAPRIL 1993 

DLPACKAGE 
(TOP VIEW) 

10EAB 10EBA 
1CLKAB 1CLKBA 

1SAB 3 1SBA 
GND 4 GND 
1A1 5 1B1 
1A2 6 1B2 
Vee 7 Vee 
1A3 8 1B3 
1A4 9 1B4 
1A5 10 1B5 

GND 11 GND 
1A6 12 1B6 
1A7 13 1B7 
1A8 14 1B8 
2A1 15 2B1 
2A2 16 2B2 
2A3 17 2B3 

GND 18 GND 
2A4 2B4 
2A5 2B5 
2A6 2B6 
Vee Vee 
2A7 2B7 
2A8 2B8 

GND GND 
2SAB 2SBA 

2CLKAB 2CLKBA 
20EAB 20EBA -w.... __ .r 

control eliminates the typical decoding glitch that occurs in a multiplexer during the transition between stored 
and real-time data. Figure 1 illustrates the four fundamental bus-management functions that can be performed 
with the 74ACT16652. 

Data on the A or B bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the 
appropriate clock (CLKAB or CLKBA) inputs regardless of the levels on the select-control or output-enable 
inputs. When SAB and SBA are in the real-time transfer mode, it is also possible to store data without using the 
internal D-type flip-flops by simultaneously enabling OEAB and OEBA. In this configuration, each output 
reinforces its input. Thus, when all other data sources to the two sets of bus line are at high impedance, each 
set of bus lines remains at its last state. 

The 74ACT16652 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74ACT16652 is characterized for operation from -40·C to 85·C. 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

~:~~I::Cor::.':n. -;.~::,: ~~::::m= 
ltandanl warnnty. Productktn procell""" don nat n.ceIMrIty Include 
"'Iing of III parametn. TEXAS ." 

INSIRUMENfS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993. Texas Instruments Incorporated 
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74ACT16652 
16-BIT TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 
SCAS1288 - 03464, MARCH 1990 - REVISED APRIL 1993 

FUNCTION TABLE 

INPUTS DATAUOt 

OEAB OEBA CLKAB CLKBA SAB SBA A1 THRUAS B1 THRU B8 

L H L L X X Input Input 

L H f f X X Input Input 

X H f L X X Input Unspecified* 

H H f f X* X Input Outpui 

L X L f X X Unspecified* Input 

L L f f X X* Output Input 

L L X X X L Output Input 

L L X L X H Output Input 

H H X X L X Input Output 

H H L X H X Input Output 

H L L L 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 a vanety of level combinations at the OEAB or OEBA Inputs. Data mput functions are 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 

* Select control = L; clocks can occur simultaneously. 
Select control = H; clockS must be staggered in order to load both registers. 

1ExAs ~ 
INSIRUMENlS 
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74ACT16652 
16·BIT TRANSCEIVER AND REGISTER 

WITH 3·STATE OUTPUTS 

c( 
III 
::l 
III 

SCAS128B - 03464, MARCH 1990 - REVISED APRIL 1993 

OEAB OEBA CLKAB CLKBA BAB SBA OEAB OEBA CLKAB CLKBA SAB SBA 
L L X X X L H H X X L X 

OEAB 

X 
L 
L 

REAL·TIME TRANSFER 
BUSBTOBUSA 

~ 

REAL·TIME TRANSFER 
BUSATOBUSB 

~ 
OEBA CLKAB CLKBA SAB SBA OEAB OEBA CLKAB CLKBA SAB 

H t X X X H L L L H 
X X t X X 

H t t X X 

STORAGE FROM TRANSFER STORED DATA 

A, B,ORAANDB TOAAND/ORB 

Figure 1. Bus·Management Functions 

1ExAs ~ 
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POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

SBA 

H 

3-207 



74ACT16652 
16-BIT TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 
SCAS12BB-D3464, MARCH 1990-REVISEDAPRIL 1993 

logic symbolt 

10EBA 

10EAB 

lCLKBA 

iSBA 

lCLKAB 

lSAB 

20EBA 

20EAB 

2CLKBA 

2SBA 

2CLKAB 

2SAB 

1Al 

lA2 

lA3 

lA4 

1A5 

lA6 

1A7 

1AB 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

56 "-
1 

55 

54 

2 

3 

29 "-
28 

30 

31 

27 

26 

5 

U 
6 

8 

9 

10 

12 

13 

14 

15 

----L 
16 

17 

19 

20 

21 

23 

24 

ENl [BA] 

EN2[AB] 

C3 

G4 

C5 

G6 

EN7[BA] 

EN8[AB] 

C9 

Gl0 

Cll 

G12 , r 
;01 4 3D 

Vi W 4 1 

50 6 ",1 
2V I---

1 6 

;01 10 90 
V7 U 10 1 

110 12 ",1 
8V f---

1 12 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
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52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

lB1 

1B2 

1B3 

1B4 

1B5 

lB6 

lB7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 



74ACT16652 
16-BIT TRANSCEIVER AND REGISTER 

WITH 3-STATE OUTPUTS 
SCAS128B - 03464, MARCH 1990 - REVISED APRIL 1993 

logic diagrams (positive logic) 

10EBA 

10EAB 

1CLKBA~--~------r---------------~~----~--------~ 

1SBA ..:::::.---:--------t-----------------q 

1CLKAB 

1SAB~--~--~--+_----~ 

1A1~5~~~--+__+--~~~ 

>--4I>---l---+--.-~52= 1 B1 

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

20EAB 

2CLKBA~--~------+_--------------~~----~--------~ 

2SBA ...:.:.---:--------t-----------------q 

2CLKAB 

2SAB~~~--_+--+_----~ 

2A1_1~5~~ __ ~--+_--~--~ 

>----t~f-_I_--+~4=2 2B1 

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

1ExAs .Jf 
INSIRUMENTS 
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74ACT16652 
16-81T TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 
SCAS128B - 03464. MARCH 1990 - REVISED APRIL 1993 

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 Vto Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vee) ............................................... :t20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... :t50 mA 
Continuous output current, 10 (Vo = 0 to Vee) ............................................. :t50 mA 
Continuous current through Vee or GND ................................................. :t400 mA 
Maximum package power dissipation at TA = 55°C (in still air) ................................... 1 W 
Storage temperature range ....................................................... -65°C to 1SOoC 

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

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

recommended operating conditions (see Note 2) 

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 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

IOH High-level output current -24 mA 

IOL Low-level output current 24 mA 

AtlAv Input transition rise or fall rate 0 10 ns/V 

TA Operating free-air temperature -40 85 ·e 

NOTE 2: Unused or floating pins Qnput or VOl must be held high or low. 

1ExAs ~ 
INSTRUMENTS 
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74ACT16652 
16-BIT TRANSCEIVER AND REGISTER 

WITH 3-STATE OUTPUTS 
SCAS128B - 03464, MARCH 1990 - REVISED APRIL 1993 

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

PARAMETER TEST CONDITIONS Vce 
TA=25°e 

MIN 
MIN TYP MAX 

4.5V 4.4 4.4 
10H=-50~ 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.B 
IOH=-24mA 

5.5V 4.94 4.8 

10H =-75 mAt 5.5V 3.85 

4.5V 0.1 
10L = 50 !!A 

5.5V 0.1 

VOL 4.5V 0.36 
IOL=24mA 

5.5V 0.36 

10L= 75 mAt 5.5V 

II I Control inputs VI = VCC or GND 5.5V ",0.1 

10Z* IAorBports Vo = VCC or GND 5.5V ",0.5 

ICC VI = VCC or GND, 10=0 5.5V 8 

Alcc§ One input at 3.4 V, Other inputs at VCC or GND 5.5V 0.9 

Ci I Control inputs VI = VCC or GND 5V 4 

Cio I Aor 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. 
* 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 specified TTL voKage levels rather than ° V or VCC. 

MAX UNIT 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

",1 ~ 
",5 !!A 
80 !!A 

1 rnA 

pF 

pF 

timing requirements over recommended operating free-air temperature range, Vee = 5 V:I: 0.5 V 
(unless otherwise noted) (see Figure 1) 

TA = 25°C 
MIN MAX UNIT 

MIN MAX 

fclock Clock frequency ° 90 ° 90 MHz 

tw Pulse duration, CLKAB or CLKBA high or low 5.5 5.5 ns 

tsu Setup time, A before CLKAB t or B before CLKBA t 4.5 4.5 ns 

th Hold time, A after CLKABt or B after CLKBAt 1 1 ns 

1ExAs ~ 
INSTRUMENTS 
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74ACT16652 
16-81T TRANSCEIVER AND REGISTER 
WITH.3-STATE OUTPUTS 
SCAS1288 - 03464. MARCH 1990 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 2) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

fmax 

tpLH 
AorB BorA 

tpHL 

tpLH 
CBA or CAB AorB 

tPHL 

tPLH SBAor SAB 
(with A or B high) 

AorB 
tpHL 

tpLH \ SBAor SAB 
(with A or Blow) 

AorB 
tPHL 

tpZH 

tpZL 
OEBA A 

tpHZ 
OEBA A 

tpLZ 

tpZH 
OEAB B 

tpZL 

tpHZ 
OEAB B 

tpLZ 

operating characteristics, Vee = 5 V, TA = 25°C 

Cpd 

3-212 

PARAMETER 

I Outputs enabled 
Power dissipation capacitance per transceiver I Outputs disabled 

TEXAS .., 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAUAS. TEXAS 75265 

TA=25°C 
MIN 

MIN TYP MAX 

90 90 

3.7 7.2 9.4 3.7 

3 8.1 10.5 3 

4.5 8.7 11.2 4.5 

4.9 8.9 11.3 4.9 

4.9 10.4 14.1 4.9 

4.6 8.4 10.6 4.6 

3.9 7.8 10 3.9 

5.6 12.3 14.9 5.6 

3 8.1 10.5 3 

3.9 9.4 12 3.9 

5.3 7.4 8.9 5.3 

4.8 6.8 8.6 4.8 

4.1 7.7 9.8 4.1 

5 9 11 5 

4.4 8.1 10.1 4.4 

4.3 7.7 9.7 4.3 

TEST CONDITIONS 

CL= 50 pF. f = 1 MHz 

MAX UNIT 

MHz 

10.5 
ns 

11.6 

12.3 
ns 

12.3 

16 
ns 

11.7 

11.2 
ns 

16.9 

11.7 
ns 

13.4 

9.5 
ns 

9.2 

10.8 
ns 

12.4 

10.5 
ns 

9.9 

TYP UNIT 

57 

13 
pF 



74ACT16652 
16·BIT TRANSCEIVER AND REGISTER 

WITH 3·STATE OUTPUTS 
SCAS128B - 03464, MARCH 1990 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

o 2xVCC 

5000 S1 
From Output - ...... --IJ----v.."v----./ 

o Open 

r' Under Test 

CL=5OpF T (see Note A) 
5000 

-=-

LOAD CIRCUIT 

14---- tw --JoI 

Input 

I I 3V 

3 Eov 

VOLTAGE WAVEFORMS 

3V 
Input 

J,1.5V 
\1.;-V---

(see Note B) 
OV I 

I I ~ 
tpLH ~ I I tpHL 

In-Phase I I ~VOH 
Output I 150% V~c 50% VCC 

I I VOL 
I ~tPLH tpHL -i+----+! 

Out·of·Phase 
\5O%VCC 

FVOH 
Output 

5O%VCC 
- VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

Timing Input 
(see Note B) 

Data Input 

Output 
Control 

(Iow-level 

TEST S1 

tpLHftPHL Open 

tpL2/lPZL 2xVCC 
tPHz/lPZH GND 

VOLTAGE WAVEFORMS 

\1,5 V t,~v ____ 
enabling) I 

tpZL -+i 14- I 
I I tPLZ"'" ~ Output 

Waveform 1 I 
\5O%VCC: ~_VQ.C_ S1 st2xVCC I 

(see Note C) I I 
~ I I tpHZ~ 

Output 
tpZH~ j4- I 

Waveform 2 
t5O%VCC 

~VCC-
S1 etGND 

(see Note C) 

VOLTAGE WAVEFORMS 

3V 

OV 

~VCC 

VOL 

VOH 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 2. Load Circuit and Voltage Waveforms 
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74ACT16657 
16·BIT TRANSCEIVER WITH PARITY GENERATOR/CHECKER 

AND 3·STATE OUTPUTS 

• Member of the Texas Instruments 
Widebus'M Family 

• Packaged In Plastic 300-mil Shrink 
Small-Outline Package Using 2S-mll 
Center-to-Center Pin Spacings 

• Inputs Are TTL-Voltage Compatible 
• Flow-Through Architecture Optimizes 

PCB Layout 
• Distributed Vee and GND Pin Configuration 

Minimizes High-Speed Switching Noise 

• EPIC'M (Enhanced-Performance Implanted 
CMOS) 1-J,tm Process 

• SOO-mA Typical Latch-Up Immunity 
at 12SoC 

description 

The 7 4ACT16657 contains two noninverting octal 
transceiver sections with separate parity 
generator/checker circuits and control signals. For 
either section, the transmiVreceive (1 T/R or 2T/R) 
input determines the direction of data flow. When 
H/R (or 2T/R) is high, data flows from the 1A (or 
2A) port to the 18 (or 28) port (transmit mode); 
when 1 T/R (or 2T/R) is low, data flows from the 1 8 
(or 28) port to the 1A (or 2A) port (receive mode). 
When the output-enable (1 DE or 20E) input 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 10DD/EVEN (or 
20DD/EVEN) input. 1 PARITY (or 2PARITY) 
carries the parity bit value; it is an output from the 
parity generator/checker in the transmit mode and 
an input to the parity generator/checker in the 
receive mode. 

SCASl64- JANUARY 1991-REVISEDAPRIL 1993 

DLPACKAGE 
(TOP VIEW) 

WE n/Fi 
NC 1 ODD/EVEN 

1A4 9 

1A5, 
GND 
1A6 
1A7 

2A4 
2A5 
2A6 

Vee 
2A7 
2A8 

GND 
2ERR 

NC 

1 PARITY 

GND 
1 B1 
1B2 
Vee 
1B3 
1B4 
1B5 
GND 
1B6 
1 B7 
1B8 
2B1 
2B2 
2B3 
GND 
2B4 
2B5 
2B6 
Vee 
2B7 
2B8 
GND 
2PARITY 

20DD/EVEN 
20E 2T/Fi "1...., __ J" 

In the transmit mode, after the 1 A (or 2A) bus is polled to determine the numlber of high bits, 1 PARITY (or 
2PARITY) is set to the logiC level that maintains the parity sense selected by the! level at the 1 ODD/EVEN (or 
20DD/EVEN) input. For example, if 1 ODD/EVEN is low (even parity selected) and there are five high bits on 
the 1 A bus, then 1 PARITY is setto the logic high level so that an even number ofthle nine total bits (eight 1 A-bus 
bits plus parity bit) are high. 

In the receive mode, after the 1 8 (or 28) bus is polled to determine the number of hi!~lh bits, the 1 ERR (or 2ERR) 
output logic level indicates whether or not the data to be received exhibits the correct parity sense. For example, 
if 1 ODD/EVEN is high (odd parity selected), 1 PARITY is high, and there are three h ighbits on the 18 bus, then 
1 ERR is low, indicating a parity error. 

The 74ACT16657 is packaged in TI's shrink small-outline package (DL), which provJ,cles twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-boa.rd area. 

The 74ACT16657 is characterized for operation from -40°C to 85°C. 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

~~~~:o:T! .~or:~~:na .. ~~:. : r::!~~:~m~!~ 
standard warranty. Production proctulng does net necessarily Include 
testing of .11 ptrllrnete,.., TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 19f}3, Texas Instruments Incorporated 
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74ACT16657 
16·81T TRANSCEIVER WITH PARITY GENERATOR/CHECKER 
AND 3-STATE OUTPUTS 
SCAS164 - 03722, JANUARY 1991 - REVISEOAPRIL 1993 

FUNCTION TABLE 

NUMBER OF A OR S INPUTS INPUT/OUTPUT 
INPUTS THAT ARE HIGH OE TIR ODD/EVEN PARITY 

L H H H 

L H L L 

L L H H 
0,2,4,6,8 

L L H L 

L L L H 

L L L L 

L H H L 

L H L H 

L L H H 
1,3,5,7 

L L H L 

I, L L L H 

L L L L 

Don' care H X X Z 

1ExAs .., 
INSIRUMENIS 
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OUTPUTS 

ERR OUTPUT MODE 

Z Transmit 

Z Transmit 

H Receive 

L Receive 

L Receive 

H Receive 

Z Transmit 

Z Transmit 

L Receive 

H Receive 

H Receive 

L Receive 

Z Z 



logic symbolt 

10E 

1T/R 

10DD/EVEN 

20E 

2T/R 

2000/EVEN 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

74ACT16657 
16-81T TRANSCEIVER WITH PARITY GENERATOR/CHECKER 

AND 3-STATE OUTPUTS 

1 
" G3 

56 
" L 

3 EN1/3G5 [REC] 

65 
3EN2[XMIT] 

N4 
28 

" G8 
29 

" L 
8 EN6I8G10 [REC] 

30 
8 EN7[XMIT] 

N9 

5 
, r-
'171 1 

L Z11 1 2'17 
6 

8 

9 

10 

12 

13 

14 

11 2k 
r • 4,2'17 

r: 5 

r 18 4,1 V 
15 

L 
'176 1 

Z21 1 7'17 
16 

17 

19 

20 

21 

23 

24 

21 2k 

· 9,7'17 

· 10 · 
28 9,6'17 

SCAS164 - 03722. JANUARY 1991 - REVISED APRil 1993 

52 

W 
51 

49 

46 

47 

45 

44 

43 

54 

hJ 
3 

42 

-.J 
41 

40 

38 

37 

36 

34 

33 

31 ... 
~ 26 

181 

182 

183 

184 

185 

186 

187 

188 

1 PARITY 

1ERR 

281 

282 

283 

284 

285 

286 

287 

2B8 

2PARITY 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
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74ACT16657 
16·BIT TRANSCEIVER WITH PARITY GENERATOR/CHECKER 
AND 3·STATE OUTPUTS 
SCAS164 - 03722. JANUARY 1991 - REVISED APRIL 1993 

logic diagram, each transceiver (positive logic) 

T/R--------_----<~ 

OE----------~~ 
A1----<..--------......... --f--+-< ............... - B1 

~-4.--------~-+--~~H~+--B2 

A3--~~------~-~-~ ....... ~- B3 

A4--+++._------~-~-~ ....... ~- B4 

A5-1-H#-------..---+---+---Ct-........ -+--- B5 

A6-+++~~-----......... --f--~~~ ........ _+__-B6 

A7-1-H++~------..---+---+---Ct-........ -+---B7 

A8-1-H++~~-------+---+---Ct-........ -+---B8 

ODD/EVEN·--W----+-------------+---+-=L~-1r_-P-++ ......... -PARITY 

3-218 
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74ACT16657 
16-BIT TRANSCEIVER WITH PARITY GENERATOR/CHECKER 

AND 3-STATE OUTPUTS 
SCAS164 - 03722, JANUARY 1991 - REVISED APRIL 1993 

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 ............................................... ±20 mA . 
Output clamp current, 10K 010 < 0 or Vo > Vecl .................. ,........................ ±50 mA 
Continuous output current, 10010 = 0 to Vecl ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±500 mA 
Maximum package power dissipation at TA = 55·C (in still air) ................................... 1 W 
Storage temperature range ....................................................... -65·C to 150·C 

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

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

recommended operating conditions (see Note 2) 

Vee Supply vonage 

VIH High-level input voltage 

VIL LOW-level input voltage 

VI Input voltage 

Vo Output voltage 

10H High-level output current 

10L Low-level output current 

tJ.t/tJ.v Input transition rise or fall rate 

TA Operating free-air temperature 

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

TEXAS ~ 
INSTRUMENTS 

POST OFFICE BOX 655303 • DALlAS. TEXAS 75265 

MIN NOM 

4.5 5 

2 

0 

0 

0 

-40 

MAX UNIT 

5.5 V 

V 

0.8 V 

Vee V 

Vee V 

-24 rnA 

24 rnA 

10 nstV 

85 ·e 
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74ACT16657 
16-BIT TRANSCEIVER WITH PARITY GENERATOR/CHECKER 
AND 3-STATE OUTPUTS 
SCAS164 - 03722, JANUARY 1991 - REVISED APRIL 1993 

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

PARAMETER TEST CONDITIONS VCC 
TA=25"C 

MIN TYP 

4.5V 4.4 
10H =-50!AA 

5.5V 5.4 

VOH 4.5V 3.94 
IOH=-24mA 

5.5V 4.94 

10H =-75 mAt 5.5V 

4.5V 
10L= 5O!AA 

5.5V 

VOL 4.5V 
'OL= 24mA 

5.5V 

IOL=75mAf 5.5V 

'I 
AorB 

V, = VCC or GND 5.5V 
ports 

10Z:I: 
Control 

Vo = VCC or GND 5.5V 
Inputs 

ICC V, = VCC or GND, 10=0 5.5V 

&ICC§ One input at 3.4 V, Other Inputs at VCC or GND 5.5V 

Ci 
Control 

V, = VCC or GND 5V 4.5 
inputs 

Co ERR Vo = VCC or GNO 5V 11 

Cia 
AorB 

Vo = VCC or GNO 5V 12 
ports 

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 I/O ports, the parameter 10Z includes the input leakage current. 

MIN 
MAX 

4.4 

5.4 

3.8 

4.8 

3.85 

0.1 

0.1 

0.36 

0.36 

±0.1 

±0.5 

8 

0.9 

§ This is the increase in supply current for each Input that is at one olthe specified TIL voftage levels rather than 0 V or VCC. 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM 

(INPUT) 

tpLH 
AorB 

tpHL 

tpLH 
A 

tpHL 

tpLH 
ODD/EVEN 

tpHL 

ipLH 
B 

tpHL 

tpLH 
PARITY 

tpHL 

tpZH 
OE 

tpZL 

tPHZ 
OE 

tpI7 . I 

3-Z20 

TO 
(OUTPUT) 

BorA 

PARITY 

PARITY, ERR 

ERR 

ERR 

A, B, PARITY, or ERR 

A, B, PARITY, or ERR 
I 

TEXAS ~ 
INS1R.UMENTS 
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TA=25"C 
MIN 

MIN TYP MAX 

4.1 7.3 9.6 4.1 

3.2 6.8 9.8 3.2 

4 8.6 12.9 4 

4.3 9 13.1 4.3 

3.7 8.3 12.3 3.7 

4.1 8.8 12.8 4.1 

3.9 8.6 13 3.9 

4.3 9 13.3 4.3 

3.8 8.4 12.2 3.8 

4.1 8 12.8 4.1 

2.6 6.1 10.1 2.6 

3.2 7.2 11.7 3.2 

5.9 8.6 10.5 5.9 

5.3 8 9.8 5~ 
I 

MAX UNIT 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

±1 !AA 

±5 !AA 

80 !AA 

1 rnA 

pF 

pF 

pF 

MAX UNIT 

10.7 
ns 

10.6 

14.3 
ns 

14.3 

13.7 
ns 

14.1 

14.6 
ns 

14.7 

13.8 
ns 

14.2 

11.3 
ns 

13 

11.2 
ns 

101\ - ~ I I 



74ACT16657 
16-BIT TRANSCEIVER WITH PARITY GENERATOR/CHECKER 

AND 3-STATE OUTPUTS 
seAS 164 - 03722, JANUARY 1991 - REVISED APRIL 1993 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS 

I Outputs enabled 
Cpd Power dissipation capacitance per transceiver I Outputs disabled 

CL=50 pF, f= 1 MHz 

PARAMETER MEASUREMENT INFORMATION 

Sl 5000 
From Output ----4~-._-J\I\I'v--_-/ 

Under Test 

o 2xVCC 

o Open 

CL=50pF 
(see Note A) T 5000 

LOAD CIRCUIT 

Input L 
(see Note B) --.Ji l,5V 

tpHL ~ ~ 
I 

Output ----""\ 50% VCC 
y;;::.. VOH 

5O%VCC 
- VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacijance. 

TEST Sl 

tPLWtPHL Open 

tpL,ZitPZL 2xVCC 

tPHz'tPZH GND 

VOLTAGE WAVEFORMS 

TYP UNIT 

76 

35 
pF 

8. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 Q, tr = 3 ns, tf = 3 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 wnh 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 transnion per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

1ExAs ~ 
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74ACT16821 
20-BIT BUS INTERFACE FLIP-FLOP 

WITH 3-STATE OUTPUTS 
SCAS176- JANUARY 1991-REVISEDAPRIL 1993 

• Member of the Texas Instruments Dl PACKAGE 
Widebus™ Family (TOP VIEW) 

• Packaged in Plastic 300-mil Shrink 
Smail-Outline Package Using 25-mil 
Center-to-Center Pin Spacings 

• Inputs Are TTL-Voltage Compatible 
• Provides Extra Data Width Necessary for 

Wider Address/Data Paths or Buses With 
Parity 

• Flow-Through Architecture Optimizes 
Printed-Clrcuit-Board (PCB) Layout 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-llm Process 

description 

This 20-bit flip-flop features 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing wider buffer 
registers, I/O ports, parity bus interfacing, and 
working registers. 

This device can be used as two 1 O-bit flip-flops or 
one 20-bit flip-flop. 

On the positive transition of the clock, the Q 
outputs will follow the data (0) inputs. Each 10-bit 
flip-flop section has a buffered output-enable 
(1 OE or 20E) input that can be used to place the 
ten outputs in either a normal logic state (high or 
low) or a high-impedance state. In the 
high-impedance state, the outputs neither load 
nor drive the bus lines significantly. 

10E 
101 

103 
104 
Vee 
105 

107 
GND 
108 
109 

1010 
201 
202 
203 

GND 
204 
205 
206 
Vee 
207 
208 

GND 
209 

1CLK 
1 D1 
102 
GND 
103 
1D4 
VCC 
105 
106 
107 
GND 
1D8 
109 
1010 
2D1 
2D2 
2D3 
GND 
2D4 
2D5 
2D6 

Vee 
2D7 
2D8 
GND 
2D9 

2010 2D10 
20E 2CLK 

",..-_ .. 

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

The 74ACT16821 is packaged in theTI shrink small-outline package (OL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74ACT16821 is characterized for operation from -40°C to 85°C. 

OE 

L 

L 

L 

H 

FUNCTION TABLE 
(each 1 O-bit flip-flop) 

INPUTS OUTPUT 

ClK 0 Q 

t H H 

t L L 

L X 00 
X X Z 

EPIC and Wide bus are trademarks of Texas Instruments Incorporated. 

~~~~~o:T~ .~~~tll':nsl~~~:::, : r:::~~~m~~~ 
standard warranty. Production procening doH not necetllrily Include 
t •• ting of all parameters. TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALlJ\S. TEXAS 75265 

Copyright © 1993. Texas Instruments Incorporated 
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74ACT16821 
20-BIT BUS INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 
SCAS176 - 03685, JANUARY 1991 - REVISED APRIL 1993 

logic symbolt 

10E 

1CLK 

20E 

2CLK 

101 

102 

103 

104 

105 

106 

107 

108 

109 

1010 

201 

202 

203 

204 

205 

206 

207 

208 

209 

1 

56 

28 

29 

55 

54 

52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

31 

30 

I', 

I', 

EN2 

C1 

EN4 

C3 ., r 2 
10 2'i7 

3 

5 

6 

8 

9 

10 

12 

13 

14 

15 
3D 4'i7 

16 

17 

19 

20 

21 

23 

24 

26 

27 
2010 -'--

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617·12. 
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102 

103 

104 

105 

106 

107 

108 

109 

1010 

201 

202 

203 

204 

205 

206 

207 

208 

209 

2010 



74ACT16821 
20-BIT BUS INTERFACE FLIP-FLOP 

WITH 3-STATE OUTPUTS 
SCAS176 - 03685, JANUARY 1991 - REVISED APRIL 1993 

logic diagram (positive logic) 

10E---------------------Q 

56 
1Cu( -----I 

55 

r---
I 1 of 10 
I Channels I .-----1> C1 

1D1--------~------t_--_;1D 

I 
I L. __ _ 

>--1--t-'2=- 1 Q1 

~--------~v~--------~ 
To Nine Other Channels 

20E~~~----------------_a 

29 
2CU(-----I 

r---
I 1 of 10 

42 

I Channels .----11> C1 

2D1--------~------+_--__i1D 

I 
I 

>---1f--t-'-=- 2Q1 

L. __ _ 

'~--------~vr--------~ 

To Nina Other Chsnnels 

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) ............................................... :1:20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ........................................... :1:50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. :1:50 mA 
Continuous current through Vee or GND ................................................. ±500 mA 
Maximum package power dissipation atTA = 55°C (in still air) ................................... 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

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

NOTE 1: The input and output voHage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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74ACT16821 
20-BIT BUS INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 
SCAS176 - 03685, JANUARY 1991 - REVISED APRIL 1993 

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voHage 

VI Input voltage 

Vo Output voltage 

10H High-level output current 

10l low-level output current 

Al/Av Input transition rise or fall rate 

TA Operating free-air temperature 

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

MIN NOM MAX UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

0 Vee V 

0 Vee V 

-24 rnA 

24 rnA 

0 10 nstV 

-40 85 °e 

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

PARAMETER TEST CONO.ITIONS Vce 
TA = 25°C 

MIN MAX UNIT 
MIN TYP MAX 

4.5V 4.4 4.4 
10H = -50 I.IA 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 V 
10H =-24 rnA 

5.5V 4.94 4.8 

10H =-75mAt 5.5V 3.85 

4.5V 0.1 0.1 
10l = 50 I.IA 

5.5V 0.1 0.1 

VOL 4.5V 0.36 0.44 V 
IOl=24mA 

5.5V 0.36 0.44 

IOl=75mAt 5.5V 1.65 

II VI = Vee or GND 5.5V ,00.1 ,01 I.IA 
10Z Vo = Vee or GND 5.5V ,00.5 ,05 I.IA 
ICC VI = Vee or GND, 10=0 5.5V 8 80 I.IA 
Alee* One input at 3.4 V, Other inputs at Vee or GND 5.5V 0.9 1 rnA 

ei VI = Vee or GND 5V 3 pF 

Co Vo = Vee 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. 
* This is the increase in supply current for each input that is at one of the specified TTL vottage levels rather than 0 Vor Vee. 

timing requirements over recommended operating free-air temperature range, Vee = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 

fclock 

tw 

tsu 

th 

3-226 

Clock frequency 

Pulse duration, elK high or low 

Setup time, data before elK! 

Hold time, data after elK! 

TEXAS ~ 
INSIRUMENTS 

POST OFFICE BOX 655303 • OALlAS, TEXAS 75265 

TA=25°C 
MIN MAX UNIT 

MIN MAX 

0 70 0 70 MHz 

7 7 ns 

7.5 7.5 ns 

0.5 0.5 ns 



74ACT16821 
20·BIT BUS INTERFACE FLlp·FLOP 

WITH 3·STATE OUTPUTS 
SCAS176- 03685. JANUARY 1991 - REVISEOAPRIL 1993 

switching characteristics over recommended operating free·air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA = 25°C 

MIN MAX UNIT 
(lNPU1) (OUTPU1) MIN TYP MAX 

fmax 70 70 MHz 

tplH 4.5 8.8 12 4.5 13.4 
ClK AnyQ ns 

tPHl 5.2 9.5 12.6 5.2 14 

tpZH 
OE 

2.8 8.6 10.8 2.8 11.9 
AnyQ ns 

tpZl 4 9.7 13.3 4 14.7 

tpHZ OE 
5.4 8.3 10 5.4 10.7 

AnyQ ns 
tpLZ 4.7 7.6 9.3 4.7 10 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS TYP UNIT 

I Outputs enabled 41 
Cpd Power dissipation capacftance per flip-flop I Outputs disabled 

Cl = 50 pF. 1= 1 MHz pF 
25 

1ExAs ~ 
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74ACT16821 
20-BIT BUS INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 
SCAS176 - 03685, JANUARY 1991 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

o 2xVCC 

5000 

S1 o Open 

r' 
5000 

From Output --.----..--'\tI;"v---..../ 
Under Test 

LOAD CIRCUIT 

14-- tw ------.I 

Input 

I I 3V 

=:1( Eov 

VOLTAGE WAVEFORMS 

----- 3V 
Input 

J,1,5V ')..1.5 V (see Note 8) 
OV 

I I ~ 
tPLH ~ I I tpHL 

In-Phase I I ~VOH 
Output I 150% V~C 50% VCC 

I I VOL 
I ~tPLH tPHL~ 

Out-of·Phaee 
,\5O% VCC 

FVOH 
Output 5O%VCC 

- VOL 

VOLTAGE WAVEFORMS 

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

nmlnglnput 
(eee Note 8) 

Data Input 

Output 
Control 

(Iow-level 

TEST S1 

tpLHftpHL Open 

tpL,ZllPZL 2xVCC 

tpHz/lPZH GND 

VOLTAGE WAVEFORMS 

\1,5 V t,~v ____ 
enabling) I 

tpZL~ 14- I 
. I I tPLZ-III ~ Output 

Waveform 1 I \5O%VC~ ~_VQ.c_ S1 at2xVCC I 
(see Note C) I I 

~ I I tpHZ~ 

Output 
tpZH~ j4- I 

Waveform 2 
/5O%VCC 

~VCC-
S1 atGNO 

(eee Note C) 

VOLTAGE WAVEFORMS 

3V 

OV 

.. VCC 

VOL 

VOH 

.. OV 

B. All Input pulses are supplied by generators having the following characteristics: PRR s·1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 Is for an output with Internal conditions such that the output Is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 

1ExAs -If 
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74AC16823 
18-BIT BUS INTERFACE FLIP-FLOP 

• Member of the Texas Instruments 
Wldebus TN Family 

• Packaged In Plastic 300-mll Shrink 
Smail-Outline Packages Using 25-mll 
Center-to-Center Pin Spacings 

• Provides Extra Data Width Necessary for 
Wider Address/Data Paths or Buses With 
Parity 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-ltm Process 

• SOO-mA Typical Latch-Up Immunity 
at 12S'C 

description 

This 18-bit flip-flop features 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing wider buffer 
registers, I/O ports, parity bus interfacing, and 
working registers. 

The 74AC16823 can be used as two 9-bit flip-flops 
or one 18-bit flip-flop. With the clock-enable 
(CLKEN) input low, the Ootype flip-flops enter data 
on the low-to-high transitions of the clock. Taking 
CLKEN high disables the clock buffer, thus 
latching the outputs. Taking the clear (CLR) input 
low causes the a outputs to go low independently 
of the clock. 

Vee 
104 
105 
106 

GNO 
107 
108 
109 
201 
202 
203 

GNO 
204 
205 
206 
Vee 
207 
208 

GNO 
209 
20E 

2'CLR 

WITH 3-STATE OUTPUTS 

DLPACKAGE 
(TOPVlEW) 

7 

1991-REVISEDAPRIL 1993 

1CLK 
1CLKEN 
101 
GNO 
102 
103 
Vce 
104 
105 
106 
GNO 
107 
108 
109 
201 
202 
203 
GNO 
204 

A buffered output-enable (OE) input can be used to place the outputs in either a normal logic state (high or low) 
or a high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines 
significantly. 

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

The 74AC16823 is packaged in Tl's shrink small-outline package (OL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74AC16823 is characterized for operation from -40'C to 85'C. 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 

~uc:ro:T:.~or:::' .. "~:::':' :~:::~m: 
atand.rd Wln'lnty. Production prOGtUlng doll not ntet ... rIty Include 
'"ling 01 all pa .. _ TEXAS ~ 
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POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1993. Texas Instruments Incorporated 
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74AC16823 
18·BIT BUS INTERFACE FLlp·FLOP 
WITH 3·STATE OUTPUTS 
03860, APRIL 1991 - REVISED APRIL 1993 

OE CLR 

L L 

L H 

L H 

L H 

L H 

H X 

FUNCTION TABLE 
(each 9-bit stage) 

INPUTS 

CLKEN CLK 

X X 

L t 
L t 
L L 

H X 

X X 

OUTPUT 
0 Q 

X L 

H H 

L L 

X 00 
X 00 
X Z 

logic symbolt logic diagram (positive logic) 

10E 

1CLR 

1CLKEN 

1CLK 

20E 

2CLR 

2CLKEN 

2CLK 

101 

102 

103 

104 

105 

106 

107 

108 

109 

201 

202 

203 

204 

205 

206 

207 

208 

209 

2 

1 

55 

55 

27 

28 

30 

29 

54 

52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

31 

" EN1 

" R2 

"- G3 

3C4 

" EN5 
"- R6 
"- G7 

7C8 , 
40 

80 

1CLK 

101 

r 3 
1,2\7 101 

5 
102 

6 
103 

8 
104 

9 
105 

10 
106 

12 
107 

13 
1Q8 

14 
109 

15 
5,6\7 201 

16 2CLK 
202 

17 
203 201 

19 
204 

20 
205 

21 
206 

23 
207 

24 
208 

25 
209 

t This symbol is in accordance w~h ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 
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74AC16823 
18-BIT BUS INTERFACE FLIP-FLOP 

WITH 3-STATE OUTPUTS 
D3860,APRIL 1991-REVISEDAPRIL 1993 

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 voHage range, Vo (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Ved ............................................... ±20 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Ved ........................................... ±50 rnA 
Continuous output current, 10 (Vo = 0 to Ved ............................................. ±50 rnA 
Continuous current through Vee or GND ................................................. ±450 rnA 
Maximum power package dissipation atTA = 55°C (in still air) ................................... 1 W 
Storage temperature range ....................................................... -65°e to 150°C 

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

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

recommended operating conditions (see Note 2) 

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 

Ilt/!J.v Input transition rise or fall rate 

TA Operating free-air temperature 

NOTE 2: Unused or floallng Inputs must be held high or low. 

TEXAS ~ 
INSTRUMENTS 

Vee=3V 

Vee =4.5 V 

Vee =5.5V 

Vee =3V 

Vee =4.5 V 

Vee =5.5V 

Vee=3V 

Vee =4.5V 

Vee =5.5V 

Vee =3V 

Vee =4.5V 

Vee = 5.5V 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

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 ns/V 

85 ·e 
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74AC16823 
18-BIT BUS INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 
D3s60. APRIL 1991 - REVISED APRIL 1993 

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

, TA = 25°C 
PARAMETER TEST CONDITIONS VCC MIN MAX UNIT 

MIN TYP MAX 

3V 2.9 2.9 

10H =-50 fIA 4.5V 4.4 4.4 

5.5V 5.4 5.4 

VOH IOH=-4mA 3V 2.58 2.48 V 

4.5V 3.94 3.8 
IOL =-24 mA 5.5V 4.94 4.8 

IOH =-75 mAt 5.5V 3.85 

3V 0.1 0.1 , 
IOL= 50 fIA 4.5V 0.1 0.1 

5.5V 0.1 0.1 

VOL IOL=12mA 3V 0.36 0.44 V 

4.5V 0.36 0.44 
IOl=24mA 

5.5V 0.36 0.44 

10l= 7S mAt S.5V 1.65 

II VI = VCC or GND S.SV ",0.1 ",1 fIA 
10Z Vo = VCC or GND 5.5V ",O.S ",S fIA 
ICC VI = VCC or GND. 10=0 5.SV 8 80 fIA 
Ci VI = VCC or GND SV 3 pF 

Co Vo = VCC or GND SV 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. 

timing requirements over recommended operating free-air temperature range, Vee = 3 V ± 0.3 V 
(unless otherwise noted) (see Figure 1) 

TA=25°C 
MIN MAX UNIT 

MIN MAX 

fclock Clock frequency ° 60 ° 60 MHz 

ClRlow 3.3 3.3 
tw Pulse duration ns 

ClK high or low 8.4 8.4 

ClR inactive 0.5 O.S 

tsu Setup time before ClK t Data 7.2 7.2 ns 

ClKEN low 5.8 5.8 

Data ° ° th Hold time after CLKt ns 
ClKEN high or low 1 1 

1ExAs ." 
INSTRUMENTS 

3-232 POST OFFICE BOX 655303 • DAUAS. TEXAS 75265 



74AC16823 
18-BITBUS INTERFACE FLIP-FLOP 

WITH 3-STATE OUTPUTS 
03860, APRIL 1991 - REVISED APRIL 1993 

timing requirements over recommended operating free-air temperature range, Vee = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 

TA = 25°C 
MIN 

MIN MAX 

fclock Clock frequency 0 115 0 

CLRlow 3,3 3,3 
tw Pulse duration 

ClK high or low 4.4 4.4 

ClR inactive 0.6 0.6 

tsu Setup time before ClKt Data 5 5 

ClKEN low 4,2 4.2 

Data 1.3 1.3 
th Hold time alter CLKt 

ClKEN high or low 1.4 1.4 

switching characteristics over recommended operating free-air temperature range, 
Vee = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA = 25°C 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

fmax 60 60 

tplH 3.9 13.8 16.8 3.9 
ClK a 

tPHl 4.7 14.5 17.3 4.7 

tpHl ClR a 4 12.4 14.9 4 

tpZH 3 11.1 14 3 
OE a 

tpZl 4.3 15 18.7 4.3 

tPHZ OE 
4.5 a B.5 10.4 4.5 

tpLZ 3.9 7.7 9.3 3.9 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

fmax 

tplH 
ClK a 

tpHl 

tpHl ClR a 
tpZH 

tpZl 
OE a 

tpHZ 
OE a 

tpLZ 

operating characteristics, Vee = 5 V, TA = 25°C 

Cpd 

PARAMETER 

Power dissipation capacitance per flip-flop 
I Outputs enabled 

I Outputs disabled 

TEXAS ~ 
INSIRUMENTS 
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TA=25°C 
MIN 

MIN TYP MAX 

115 115 

3.1 7.8 10.6 3.1 

3.9 8.6 11.4 3.9 

3.2 7.4 9.9 3.2 

2.2 6.1 B.6 2.2 

3 7.4 10.6 3 

4.2 6.8 8.7 4.2 

3.7 6.2 7.8 3.7 

TEST CONDITIONS 

Cl= 50 pF. f = 1 MHz 

MAX UNIT 

115 MHz 

ns 

ns 

ns 

MAX UNIT 

MHz 

18.8 
ns 

18.9 

16.2 ns 

15.4 
ns 

20.8 

11.2 
ns 

10.3 

MAX UNIT 

MHz 

12 
ns 

12.7 

11 ns 

9.7 
ns 

11.8 

9.3 
ns 

8.6 

TYP UNIT 

36 

18 
pF 
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74AC16823 
18-BIT BUS INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 
03860, APRIL 1991 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output --.---<.----JI,,/\,I\r----/ 

Under Test 

CL=5OpF T 
(see Note A) 

5000 

LOAD CIRCUIT 

o 2xVCC TEST 

o Open tpLHftpHL 

rD 

tpL.ZftpZl. 
tpHz/tPZH 

S1 
Open 

2xVCC 
GND 

I+-- tw ----.I 
~=:~:~ t 50% L ::C 

,.. ~ th , , 
Input 3 E::c 

tsu '" ., I 

Data Input J 50% '\ ~ --- ::C 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

~50% \-5O~--- VCC 
Output 

\50% '-50% ____ VCC Input Control 
(see Note B) 

OV (low-level 
OV I I enabling) 

, 
tPLH~ KtpHL 

tpZl. ~ IoiI- , 

Output I I tpLZ~ ~ 
In-Phase I I ~VOH Waveform 1 

, 
\5O%VCC: ~_VQ.C_ 

"'Vce 

Output I 150% V~C 50% VCC 
S1 at2xVce I 

I I VOL (see Note C) I I 
~ 

VOL 

tPHL~ ~tPLH I I tpHZ4I 

Output 
tpZH -., j4- I 

Out-ot-Phase 
\5O%Vce 

~VOH Waveform 2 
)l5O%VCC 

~VCC- VOH 

Output 5~~C';OL S1 atGND 
(see Note C) '" OV 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacttance. 
B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 

3-234 

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 wHh 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. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Member of the Texas Instruments 
Wldebus™ Family 

• Packaged In Shrink Smail-Outline 30o-mll 
Package Using 2S-mll Center-to-Center Pin 
Spacings 

• Inputs Are TTL-Voltage Compatible 
• Provides Extra Data Width Necessary for 

Wider Address/Data Paths or Buses With 
Parity 

• Flow-Through Architecture Optimizes 
Printed-Circuit-Board (PCB) Layout 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-J!m Process 

description 

This 18-bit flip-flop features 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing wider buffer 
registers, I/O ports, parity bus interfacing, and 
working registers. 

The 74ACT16823 can be used as two 9-bit 
flip-flops or one 18-bit flip-flop. With the 
clock-enable (CLKEN) input low, the D-type 
flip-flops enter data on the low-to-high transitions 
of the clock. Taking CLKEN high disables the 
clock buffer, thus latching the outputs. Taking the 
clear (CLR) input low causes the Q outputs to go 
low independently of the clock. 

74ACT16823 
18-BIT BUS INTERFACE FLIP-FLOP 

WITH 3-STATE OUTPUTS 
SCAS160- ,APRIL 1991 - REVISED APRIL 1993 

DLPACKAGE 
(TOP VIEW) 

1CLK 
1CLKEN 
101 
GNO 
102 

103 103 
Vee Vee 
104 104 

105 
106 106 

GNO GNO 
107 107 
108 108 
109 109 
201 201 
202 202 
203 203 

GNO GNO 
204 204 
205 205 
206 206 
Vee Vee 
207 207 
208 208 

GNO GNO 
209 209 
20E 2CLKEN 

2CLR 2CLK 

A buffered output-enable (DE) input can be used to place the outputs in either a normal logic state (high or low) 
or a high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines 
significantly. 

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

The 7 4ACT16823 is packaged in theTI shrink small-outline package, which provides twice the I/O pin count and 
functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74ACT16823 is characterized for operation from -40°C to 85°C. 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCTION DATA Information Is current u of publication date. 
Product. conform 10 specifications per the tenns 01 Tex •• Instrument, 
standard warranty. Production proceMlng don not necenanty Inctud. 
t .. llng of .11 parameters. TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 

Copyright © 1993, Texas Instruments Incorporated 
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74ACT16823 
18-BIT BUS INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 
SCASl60 - 03955, APRIL 1991 - REVISED APRIL 1993 

logic symbolt 

OE 

L 

L 

L 

L 

L 

H 

10E 

1CLR 
1CLKEN 

1CLK 

20E 

2CLR 

2CLKEN 

2CLK 

101 

102 

103 

104 

105 

106 

107 

108 

109 

201 

202 

203 

204 

205 

206 

207 

208 

209 

2 

1 

55 

56 

27 

28 

30 

29 

54 

52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

31 

Ci:R 
L 

H 

H 

H 

H 

X 

FUNCTION TABLE 
(each 9-blt stage) 

INPUTS 

CLKEN CLK 

X X 

L t 
L t 
L L 

H X 

X X 

"- EN1 
h R2 

"- G3 

3C4 

" EN5 
"- R6 
"- G7 

7C8 , r 
40 1,2'7 

80 5,6'7 

0 

X 

H 

L 

X 

X 

X 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
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OUTPUT 
0 

L 

H 

L 

00 
00 
Z 

3 

5 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

25 

101 

102 

103 

104 

105 

106 

107 

108 

109 

201 

202 

203 

204 

205 

206 

207 

208 
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logic diagram (positive logic) 

10E ---=2=----0 

20E 
'Z1 

28 
2CLR 

2CLKEN 
30 

74ACT16823 
18·BIT BUS INTERFACE FLlp·FLOP 

WITH 3·STATE OUTPUTS 
SCAS160- 03955. APRIL 1991-REVISEOAPRIL 1993 

r----------I 
R 

I CE 

>--+-+-- 1Q1 

I 
lOne of Nine Channels L _________ _ 

~----------v~--------~ 

To Eight Other Channels 

r----------
I 

R 

I CE 

2CLK 
29 --=--------4.-+--+--+--1> C1 >--+-+_1.:..;5,- 2Q1 

201 
42 

-~----r-r-r-;-;1D 

I L-_..J 

lOne of Nine Channels L _________ _ 

~----------v~--------~/ 
To Eight Other Channels 
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74ACT16823 
18-BIT BUS INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 
SCAS160 - 03955, APRIL 1991 - REVISED APRIL 1993 

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 ................................................. ±450 mA 
Maximum package power dissipation at TA = 55°C (in still air) ................................... 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

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

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

recommended operating conditions (see Note 2) 

MIN NOM MAX UNIT 

VCC Supply voHage 4.5 5 5.5 V 

VIH High-level Input voltage 2 V 

VIL Low-level input voltage 0.8 V 

VI Input voHage 0 VCC V 

Vo Output voltage 0 Vce V 

IOH High-level output current -24 rnA 

IOL Low-level output current 24 rnA 

At/Av Input transition rise or fall rate 0 10 nslV 

TA Operating free-air temperature -40 85 ·C 
NOTE 2: Unused or floating inputs must be held high or low. 

ThxAs ~ 
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74ACT16823 
18-BIT BUS INTERFACE FLIP-FLOP 

WITH 3-STATE OUTPUTS 
SCAS160 - 03955, APRIL 1991 - REVISED APRIL 1993 

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

PARAMETER TEST CONDITIONS VCC 
TA=25°C 

MIN MAX UNIT 
MIN TYP MAX 

4.5V 4.4 4.4 
10H =-50 IlA 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 V 
IOH=-24mA 

5.5V 4.94 4.8 

10H =-75mAf 5.5V 3.85 

4.5V 0.1 0.1 
10l = 50 IlA 

5.5V 0.1 0.1 

VOL 4.5V 0.36 0.44 V 
IOl = 24 rnA 

5.5V 0.36 0.44 

10l= 75 mAt 5.5V 1.65 

II VI = VCC or GND 5.5V :0.1 ±1 IlA 
10Z Vo = VCC or GND 5.5V ±0.5 ±5 IlA 
ICC VI = VCC or GND, 10=0 5.5V 8 80 IlA 
Alcc* One input at 3.4 V, Other inputs at VCC or GND 5.5V 0.9 1 rnA 

Ci VI = VCC or GND 5V 3 pF 

Co Vo = VCC or GND 5V 12 pF 

t Not more than one output should be tested at a lime, 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 vo~age levels rather than 0 V or VCC. 

timing requirements over recommended operating free-air temperature range, Vee = 5 V :r 0.5 V 
(unless otherwise noted) (see Figure 1) 

fclock Clock frequency 

tw Pulse duration 

tsu Setup time before ClK t 

th Hold time after CLKt 

ClR low 

CLK high or low 

ClR inactive 

Data 

ClKEN low 

Data 

ClKEN high or low 

TEXAS ~ 
INSIRUMENTS 
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TA=25°C 
MIN MAX UNIT 

MIN MAX 

0 90 0 90 MHz 

3.3 3.3 
ns 

5.5 5.5 

0.5 0.5 

7 7 ns 

3.5 3.5 

0.5 0.5 
ns 

2.5 2.5 
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74ACT16823 
18-BIT BUS INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 
SCAS160 - 03955. APRIL 1991 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=25"C 

MIN 
(INPUT) (OUTPUT) MIN TVP MAX 

fmax 90 90 

tplH 4.2 7.5 10.6 4.2 
ClK a 

tpHl 4.8 8.3 11.5 4.8 

tPHl ClR a 3.4 7.3 11.2 3.4 

tpZH 2.4 5.9 9.5 2.4 
OE a 

tpZl 3.3 7.1 11.3 3.3 

tpHZ 
OE 

5.5 7.6 9.7 5.5 a 
tpLZ 4.6 6.7 8.8 4.6 

operating characteristics, Vee = 5 V, TA = 25°e 
PARAMETER TEST CONDITIONS 

I Outputs enabled 
Cpd Power dissipation capacHance per flip-flop I Outputs disabled 

Cl=50pF. f = 1 MHz 

1ExAs .Jf 
INSTRUMENTS 

3-,240 POST OFFICE eox 655303 • DAUAS. TEXAS 75265 

MAX UNIT 

MHz 

12.1 
ns 

12.9 

12.5 ns 

10.7 
ns 

12.8 

10.3 
ns 

9.4 

TVP UNIT 

42 

24 
pF 



74ACT16823 
18-BIT BUS INTERFACE FLIP-FLOP 

WITH 3-STATE OUTPUTS 
SCAS160 - 03955. APRIL 1991 - REVISED APRIL 1993 

, 
PARAMETER MEASUREMENT INFORMATION 

o 2xVCC 

5000 S1 
From Output --4I>---.---'V\IV----J 

o Open 

Under Test 

CL=50pF T 
(see Note A) 

5000 rD 

LOAD CIRCUIT 

I+--tw~ 

1 1 3V 

Input 3 Eov 

Input 
(see Note B) 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 

1 1.5V \1.;-V--- 3V 

~ I_ ov 
1 I ~ 

tpLH ~ 1 I tpHL 

1 I \!-.::~ VOH 
1 150% V~C ~VCC 

--+-1 --J 1 VOL 

tpHL --l.---.! -, tpLH 

I ~ VOH 
\50% VCC T 50% VCC 

- - - VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacRance. 

TEST S1 

tplJil'tPHL Open 

tptz!tPZL 2xVCC 
tpHzitPZH GND 

Timing Input /. \. - 3 V 
(see Note B) 1 1.5 V '--- 0 V 

14 ~I th 
tsu 101 .1 

Data Input J,..1-.S-V...;....--'\.-I: ~;- - - :: 

Output 
Control 

(l0w-leval 
enabling) 

Output 
Waveform 1 

S1 at2xVCC 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

VOLTAGE WAVEFORMS 

\1.5V t·~v ____ 
1 

tpZL --+i 14-- 1 

~ I I tpLZ--' 
I \5O%VC~ K~ . .Y.Q.c_ 1 
1 1 

~ 1 I tpHZ~ 
tPZH-., i4- 1 

t5O%VCC 
~VCC-

VOLTAGE WAVEFORMS 

3V 

OV 

~VCC 

VOL 

VOH 

... OV 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 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 wnh internal conditions such that the output is high except when disabled by the output control. 
O. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 

1ExAs ,If 
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• Member of the Texas Instruments 
Wldebus™ Family 

• Packaged In Shrink Smail-Outline 30o-mll 
Package Using 25-mll Center-to-Center Pin 
Spacings 

• Inputs Are TTL-Voltage Compatible 

• Provides Extra Data Width Necessary for 
Wider Address/Data Paths or Buses With 
Parity 

• Flow-Through Architecture Optimizes 
Prlnted-Clrcult-Board (PCB) Layout 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPICTM (Enhanced-Performance Implanted 
CMOS) 1-llm Process 

description 

The 74ACT16825 is an 18-bit buffer or 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 7 4ACT16825 can be used as two 9-bit buffers 
or one 18-bit buffer. It provides true data. 

The 3-state control gate is a 2-input NOR gate so 
that if either output-enable (OE1 or OE2) inputs is 
high, all nine affected outputs are in the 
high-impedance state. 

The 74ACT16825 is packaged in Tl's shrink 
small-outline package (DL), which provides twice 
the I/O pin count and functionality of standard 
small-outline packages in the same 
printed-circuit-board area. 

The 74ACT16825 is characterized for operation 
from -40°C to 85°C. 

FUNCTION TABLE 
(each 9-bit section) 

74ACT16825 
18-BIT BUFFER/DRIVER 

WITH 3-STATE OUTPUTS 
SCASI55A - 03687. JANUARY 1991 - REVISED APRIL 1993 

DLPACKAGE 
(TOP VIEW) 

lOE1 1C5E2 
1Y1 2 1A1 
1Y2 3 1A2 

GND GND 
1Y3 1A3 

1Y7 
GND 
1Y8 
1Y9 

GND 
GND 
2Y1 
2Y2 

GND 
2Y3 
2Y4 
2Y5 
Vce 
2Y6 
2Y7 

GND 
2Y8 
2Y9 

20E1 

22 
23 
24 
25 
26 
27 
28 

1A4 

Vee 
1A5 
1A6 
1A7 
GND 
1A8 
1A9 
GND 
GND 
2A1 
2A2 
GND 
2A3 
2A4 
2A5 
Vee 
2A6 
2A7 
GND 
2A8 
2A9 
20E2 

INPUTS OUTPUT 

OE1 OE2 A y 

L L L L 

L L H H 

H X X Z 

X H X Z 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 

PRODUCTION DATA information It curr"" It d publication date. 
Products confonn 10 lpeclflcltlOnl per the tlnnl ~ Tex •• Instrument, 
standarel wlrnnty. Productkln proceulng doH not MCluarily Include 
tesllng of all paramelert. TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1993. Texas Instruments Incorporated 
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74ACT16825 
18-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCAS155A- 03687, JANUARY 1991 - REVISED APRIL 1993 

logic symbolt 

1 "- & 

56 
'" 

EN1 

28 
'" 

logic diagram (positive logic) 

1C5Ei ---1"""-
10E2 

10E1 

10E2 

2OE1 

20E2 
29 

& 

"- EN2 1A1 ....;55=-___ -+-001 >-_--=2:.. Wi 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

1A9 

2A1 

2A2 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

56 

54 

52 

51 

49 

48 

47 

45 

44 

41 

40 

38 

:n 
36 

34 

33 

31 

30 

r- 2 
1'i7 

3 

5 

6 

8 

9 

10 

12 

13 

16 
2'i7 

17 

19 

20 

21 

23 

24 

26 

27 

t This symbol is in accordance w~h ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

1Y1 

1Y2 

1Y3 

1Y4 

1YS 

1Y6 

1Y7 

1Y8 

1Y9 

2Y1 

2Y2 

2Y3 

2Y4 

2Y5 

2Y6 

2Y7 

2Y8 

2Y9 

2OE1 
20E2 

2A1 

V 

To Eight Other Channela 

V 

To Eight Other Channela 

I 

16 2Y1 

I 

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 Vto 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 ................................................. ±450 rnA 
Maximum package power dissipation at TA = 55°C (in still air) ................................... 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

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

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

1ExAs ~ 
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74ACT16825 
18-BIT BUFFER/DRIVER 

WITH 3-STATE OUTPUTS 
SCAS155A- 03687. JANUARY 1991 - REVISEOAPRIL 1993 

recommended operating conditions (see Note 2) 

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 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee v 
10H High-level output 'current -24 rnA 

IOL Low-level output current 24 rnA 

AtlAv Input transition rise or fall rate 0 10 nsN 

TA Operating free-air temperature -40 85 ·e 

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

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

PARAMETER TEST CONDITIONS VCC 
TA=2S·C 

MIN 
MIN TYP MAX 

4.5V 4.4 4.4 
IOH = -50 r.tA 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 
IOH=-24mA 

5.5V 4.94 4.8 

IOH =-75mAf 5.5V 3.85 

4.5V 0.1 
IOL = 50 r.tA 

5.5V 0.1 

VOL 4.5V 0.36 
IOL=24mA 

5.5V 0.36 

10L= 75 mAt 5.5V 

II VI = Vee or GND 5.5V ,00.1 

10Z Vo = Vee or GND 5.5V ,00.5 

ICC VI = Vec or GND. 10=0 5.5V 8 

AICet One input at 3.4 V. Other inputs at Vee or GND 5.5V 0.9 

Ci VI = Vee or GND 5V 4 

Co 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 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 Vec. 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V:t 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=25·C 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

tpLH 4.1 7.5 9.3 4.1 
A Y 

tpHL 3.1 7.5 9.6 3.1 

tpZH 3.3 7.9 9.9 3.3 
OE y 

tpZL 4.1 9.5 12.1 4.1 

tpHZ 
OE 

5.7 9 10.8 5.7 
Y 

tpLZ 5.5 8.5 10 5.5 

1ExAs .JI 
INSIRUMENTS 
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MAX UNIT 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

,01 IlA 
,oS IlA 
80 IlA 

1 rnA 

pF 

pF 

MAX UNIT 

10.5 
ns 

10.3 

11 
ns 

13.2 

11.5 
ns 

10.6 
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74ACT16825 
18·BIT BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCAS155A - 03687, JANUARY 1991 - REVISED APRIL 1993 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER 

Cpd Power dissipation capacitance 
I Outputs enabled 

I Outputs disabled 

TEST CONDITIONS TYP 

CL = 50 pF, f = 1 MHz 
42 

12 

PARAMETER MEASUREMENT INFORMATION 

o 2xVCC 

S1 o Open 5000 
From Output ---4f---+---J\I\IV----J 

Under Test 

CL=50pF T 
(see Note A) 

5000 r' 
Input 

(see Note B) 

In-Phase 
Output 

Out-of-Phase 
Output 

-::-

LOAD CIRCUIT 

J,~1-.5-V--""\'11.;:V- - - :: 

tpLH +-.: H- tpHL 

I I \!-.:.:: VOH 
I ! 50% V~C ~VCC ___ ~I __ J I VOL 

tpHL --l.--.j ~ tpLH 

I !I:::: VOH 
\ 50% VCC T 50% VCC 

. - - VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

TEST S1 

tpLWtPHL Open 

tpL,ZItPZL 2xVCC 

tpHz!tPZH GND 

Output 

i1.~V ____ 
Control 

(Iow-level 
enabling) 

Output 
Waveform 1 

I S1 at2xVcC 
I (see Note C) 
I I tpHZ~ 

Output 
tpZH~ j4--

Waveform 2 
I 

S1 atGND 
(see Note C) 

VOLTAGE WAVEFORMS 

UNIT 

pF 

3V 

OV 

~VCC 

VOL 

VOH 

~ OV 

B. AI/Input pulses are supplied by generators having the fol/owing characteristics: PRR" 1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 

1ExAs ~ 
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• Member of the Texas Instruments 
W/debus'" Family 

• Packaged In Plastic 300-mll Shrink 
Smail-Outline Package 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 Vee and GND Pin Configuration 
Minimizes Hlgh"Speed Switching Noise 

• EPIC'M (Enhanced-Performance Implanted 
CMOS) 1-!1m Process 

• SOO-mA Typical Latch-Up Immunity 
at 12S·C 

description 

The 74ACT16827 is a non inverting 20-bit buffer 
composed of two 10-bit sections with separate 
output-enable signals. For either 10-bit buffer 
section, the two output-enable (1 OE1 and 1 OE2 
or20E1 and20E2) inputs must both be low for the 
corresponding Y outputs to be active. If either 
output-enable input is high, the outputs of that 
10-bit buffer section are in the high-impedance 
state. 

The 74ACT16827 is packaged in Tl's shrink 
small-outline package (DL), which provides twice 
the I/O pin count and functionality of standard 
small-outline packages in the same 
printed-circuit-board area. 

The 74ACT16827 is characterized for operation 
from -40·C to 8S·C. 

FUNCTION TABLE 
(each 1 D-blt section) 

INPUTS· OUTPUT 

OE1 OE2 A Y 

L L L L 

L L H H 

H X X Z 

X H X Z 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

TEXAS ~ 
INSTRUMENTS 

74ACT16827 
20-BIT BUFFER/DRIVER 

WITH 3-STATE OUTPUTS 
SCASl63- 1990 - REVISED APRIL 1993 

DLPACKAGE 
(TOP VIEW) 

10E1 1OE2 
1Y1 1A1 
1Y2 1A2 

GND GND 
1Y3 1A3 
1Y4 A14 
Vee Vee 
1Y5 1A5 
1Y6 9 1A6 
1Y7 10 1A7 

GND 11 GND 
1Y8 12 1A8 
1Y9 13 1A9 

1Y10 14 1A10 
2Y1 15 2A1 
2Y2 16 2A2 
2Y3 17 2A3 

GND 18 GND 
2Y4 19 2A4 
2Y5 2A5 
2Y6 2A6 
Vee Vee 
2Y7 2A7 
2Y8 2A8 

GND GND 
2Y9 2A9 

2Y10 27 2A10 
20E1 28 20E2 

Copyright © 1993. Texas Instruments Incorporated 
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74ACT16827 
20-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCAS163- 03544. JUNE 1990- REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 

lAl 

lA2 

lA3 

lA4 

lA5 

lA6 

lA7 

lAS 

lA9 

lAl0 

2Al 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

2A9 

2Al0 

1 "- & 

5& 
" 

28 

" 
& 

29 
" 

55 

54 

52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

31 

30 

ENl 

EN2 

r 2 
1 lV 

3 

5 

6 

8 

9 

10 

12 

13 

14 

15 
1 2V 

16 

17 

19 

20 

21 

23 

24 

26 

27 

tThis symbol Is In accordance with ANSIIIEEE Std 91-1984 
and lEe Publication 617-12. 

lAl 
55 2 1Y1 

1Yl 
"----v--' 

1Y2 

lY3 
To Nine Other Channels 

lY4 

lY5 20E1 

1Y6 
20E2 

1Y7 

1Y8 2Al 
42 15 2Yl 

lY9 

lYl0 

2Yl "----v--' 
2Y2 

To Nine Other Channels 

2Y3 

2Y4 

2Y5 

2Y6 

2Y7 

2Y8 

2Y9 

2Yl0 

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 > Vecl ............................................... ±20 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ........................................... ±50 rnA 
Continuous output current, 10 (Vo = 0 to Vecl ............................................. ±50 rnA 
Continuous current through Vee or GND ................................................. ±500 rnA 
Maximum package power dissipation atTA = 55°C (in still air) ................................... 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

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

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

3--248 
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recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voHage 

VIL Low-level input voltage 

VI Input voltage 

Vo Output voHage 

10H High-level output current 

10l Low-level output current 

l!.t/I!"v Input transition rise or fall rate 

TA Operating free-air temperature 

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

74ACT16827 
20·BIT BUFFER/DRIVER 

WITH 3·STATE OUTPUTS 
SCAS163 - 03544, JUNE 1990 - REVISED APRIL 1993 

MIN NOM MAX UNIT 

4.5 5 5.5 V 

2 V 

0.6 V 

0 Vee V 

0 Vee V 

-24 rnA 

24 rnA 

0 10 ns/V 

-40 85 °e 

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

PARAMETER TEST CONDITIONS vce 
TA = 25°C 

MIN 
MIN TYP MAX 

4.5V 4.4 4.4 
10H =-50 JAA 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 
10H =-24mA 

5.5V 4.94 4.8 

10H =-75 mAt 5.5V 3.85 

4.5V 0.1 
10l = 50 f'A 

5.5V 0.1 

VOL 4.5V 0.36 
IOl=24mA 

5.5V 0.36 

10l = 75 mAt 5.5V 

II VI = Vee or GND 5.5V :0.1 

10Z Vo = Vee or GND 5.5V :0.5 

lee VI = Vee or GND, 10=0 5.5V 8 

l!.lee* One input at 3.4 V, Other inputs at Vee or GND 5.5V 0.9 

ej VI = Vee or GND 5V 4.5 

eo 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. 
* This is the increase in supply current for each input that is at one of the specified TIL voHage 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 Figure 1) 

PARAMETER 
FROM 

(INPUT) 

tpLH 
A 

tPHl 

tpZH 

tpZl 
OE 

tpHZ 
OE 

tpLZ 

TO 
(OUTPUT) 

Y 

Y 

Y 

TEXAS ~ 
INSIRUMENIS 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

TA = 25°C 
MIN 

MIN TYP MAX 

3.6 7.4 9.8 3.6 

2.8 7.4 9.8 2.8 

3 7.9 10.4 3 

4 9.6 12.4 4 

5.8 9.1 11.3 5.8 

5.3 8.5 10.5 5.3 

MAX UNIT 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

:1 JJA 
:5 JJA 
80 f'A 

1 rnA 

pF 

pF 

MAX UNIT 

11 
ns 

10.8 

11.7 
ns 

14 

12.4 
ns 

11.5 
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74ACT16827 
20-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCAS163 - 03544, JUNE 1990 - REVISED APRIL 1993 

operating characteristics, VCC = 5 V, TA = 25°C 
PARAMETER 

I Outputs enabled 
Cpd Power dissipation capacitance I Outputs disabled 

TEST CONDITIONS TVP 

41 
CL=50pF, f = 1 MHz 

10 

PARAMETER MEASUREMENT INFORMATION 

51 50CHI 
From Output --4I---.... --J<v'V'v---./ 

Under Teet 

CL=50pF T 
(see Note A) 

Input 
(see Note B) 

In-Phase 
Output 

Out-of-Phase 
Output 

sooo 

LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacftance. 

o 2xVCC 

o Open 

r' 
-=-

Output 
Control 

(Iow-level 
enabling) 

Output 
Waveform 1 

51 at2xVcc 
(see Note C) 

Output 
Waveform 2 

51 etGND 
(see Note C) 

TEST 51 

tpLHftpHL Open 

tpLZ!'tPZL 2xVCC 

tpHz/lPZH GND 

i 1,5V ____ 

I 
I 

2O%VCC 

I I tpHZ~ 
~---

tpZH~ j4- I 

/5O%VCC 
~VCC-

VOLTAGE WAVEFORMS 

UNIT 

pF 

3V 

OV 

=VCC 

VOL 

VOH 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 0, tr = 3 ns, If = 3 ns. 
C. Waveform 1 is for an output wilh internal conditions such Ihal the output is low except when disabled by Ihe output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT16833 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVER 

SCASI66- 1993 

• Member of the Texas Instruments 
Wldebus T. Family 

• Packaged In Plastic 300-mll Shrink 
Small-Outline Package Using 25-mil 
Center-to-Center Pin Spacings 

• Inputs Are TTL-Voltage Compatible 

• Parity Error Flag With Parity 
Generator/Checker 

• Register for Storage of the Parity Error Flag 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC T
• (Enhanced.Performance Implanted 

CMOS) 1·!lm Process 

• 500·mA Typical Latch-Up Immunity at 125°C 

description 

The 74ACT16833 consists of two noninverting 
8-bit to 9-bit parity bus transceivers and is 
designed for communication between data buses. 
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. 

The error (1 ERR or 2ERR) output is configured as 
an open-collector output. The B-to-A parity error 

DLPACKAGE 
(TOP VIEW) 

WEB WEA 
1CLR 
1 PARITY 
GND 
1 B1 
1B2 
Vee 
1B3 

1A4 9 1B4 
1A5 1B5 

GND GND 
1A6 1B6 
1A7 1B7 
1A8 1B8 
2A1 2B1 
2A2 2B2 
2A3 2B3 

GND GND 
2A4 2B4 
2A5 2B5 
2A6 2B6 
Vec Vec 
2A7 2B7 
2A8 2B8 

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

flag is clocked into 1 ERR (or 2ERR) on the low-to-high transition of the clock (1 ClK or 2ClK) input. 1 ERR (or 
2ERR) is cleared (set high) by taking the clear (1 ClR or 2ClR) input low. 

The 74ACT16833 is packaged in Tl's shrink small-outline package (Dl), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The output-enable (OEA and OEB) inputs can be used to disable the device so that the buses are effectively 
isolated. When both OEA and OEB are low, data is transferred from the A busto the B bus and inverted parity 
is generated. Inverted parity is a forced error condition that gives the designer more system diagnostic capability. 

The 74ACT16833 is characterized for operation from -40°C to 85°C. 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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74ACT16833 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVER 

SCAS166-D3546, JUNE 1990-REVISEDAPRIL 1993 

FUNCTION TABLE 

INPUTS OUTPUT AND 1/0 

AI Bit 
OEB OEA CLR CLK A 

IOFH'. IOFH'. 

L H X X 
Odd 

NA NA 
Even 

H L H t NA 
Odd 

B 
Even 

X X L X X X X 

H Not X 

L Not X 
H H X Z 

H t Odd 

H t Even 

L L X X 
Odd 

NA NA 
Even 

NA = not applICable, NC = no change, X = don't care 
t Summation of high-level inputs Includes PARITY along with Bi inputs. 
* Output states shown assume the ERR output was previously high. 
§ In this mode, the ERR output (when clocked) shows inverted parity ofthe A bus. 
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B 

A 

NA 

NA 

Z 

A 
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PARITY 

L 
H 

NA 

NA 

Z 

H 
L 

ERR* 
FUNCTION 

NA 
A data to B bus and 

generate parity 

H B data to A bus and 
L check parity 

H Check error nag register 

NC 

H 

H 
Isolalion§ 

L 

NA 
A data to B bus and 

generate inverted parity 



logic symbolf 

1CLK 

1CLR 

1~ 

10EB 
2CLK 

2fLR 

20EA 

20EB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2M 

2A5 

2A6 

2A7 

2A8 

2 

55 
" 

56 
" 

1 
" 

27 

30 
" 

29 .-'" 
28 ./', 

5 

8 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

74ACT16833 
DUAL 8·BIT TO 9·BIT PARITY BUS TRANSCEIVER 

'" PARITYXCVR 
74ACT16833 

1CLK 

1CLR 1ERR~ 

10EA 

10EB 1 PARITY V 

2CLK 

2CLR 2ERRQ 

20EA 

20EB 2PARITYV ., r 
1 1 

V~~V 

8 8 

1 1 

V~~V 

8 8 

SCASl66 - 03546, JUNE 1990 - REVISED APRIL 1993 

3 

54 

26 

31 

52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

1ERR 

1 PARITY 

2PARITY 

1B1 

1B2 

1B3 

184 

1B5 

1B6 

1B7 

188 

281 

282 

:lB3 

2B4 

285 

286 

2B7 

2B8 

tThis symbol is in accordance wHh ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
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74ACT16833 
DUAL 8·BIT TO 9·BIT PARITY BUS TRANSCEIVER 

SCAS166- D3546, JUNE 1990-REVISEDAPRIL 1993 

logic diagram (positive logic) 

3-254 

8xt> 1A1-1A8 _--+-+_->;81-..------f 
v~-_"!8f---+_t_--1B1-1B8 

EN 

V 8x<l 
8 

EN 

1~--.-q >-+-~---+----~--, 

X)--_--- 1PARITY 

8 

>---~G1 

1CLK----------------~ 

1CLR----------------~ 

8xt> 
V H_----";8f---+_t>__-- 2B1-2B8 

EN 

V 8x<l 
8 

EN 

2OEB--.-q ~+-r----~---_+-_, 

~-_---- 2PARITY 

8 

>---~G1 

2CLK----------------~ 

2CLR-----------------d 
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74ACT16833 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVER 

SCAS166-D::S546, JUNE 1990- REVISED APRIL 1993 

ERROR FLAG FUNCTION TABLE 

INPUTS 
INTERNAL OUTPUT 
TO DEVICE PRE-STATE OUTPUT 

ERR 
CLR CLK POINTP:j: ERRn _1 t 

H t H H H 

H t X L L 

H t L X L 

L X X X H 

t The state of the ERR output before any changes at ClR, ClK, or pOint P. 
:I: location of point P is shown on local diagram. 

timing waveforms, error flag 

FUNCTION 

Sample 

Clear 

oee------------------------------------------------------

OEA---------------------------------------------------------

Bi + PARITY -----1/ I 
tau 

j4---=-+I I 
-.I 1..- th 

eLK --------II tw 11------11 
~ 1 14-+1 tau 
1 I ~I 

~------------~i----------~I ~------------------
i 

tpHL -+1 ~ 
ERR---------------~I 

H 

L 

H 

L 

Even 

Odd 

H 

L 

H 

L 

H 

L 

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, Va (see Note 1) ....................................... -0.5 V to Vee + 0.5 V 
Input clamp current, 11K (V, < 0 or VI > vcd ............................................... ±20 rnA 
Output clamp current, 10K (VA < 0 or Va> vcd ........................................... ±50 mA 
Continuous output current, 10 (Va = 0 to Vcd ............................................. ±50 mA 
Continuous current through Vee or GND ................................................. ±450 mA 
Maximum package power dissipation at TA = 55°C (in still air) ...................... ,............ 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

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

NOTE 1: The input and output voRage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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74ACT16833 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVER 

SCAS166 - 03546, JUNE 1990 - REVISED APRIL 1993 

recommended operating conditions (see Note 2) 
MIN NOM MAX UNIT 

Vcc Supply voHage 4.5 5 5.5 V 

VIH High-level Input voltage 2 V 

VIL Low-level input voltage 0.8 V 

VI Input voltage ° VCC V 

Vo Output voltage ° VCC V 

10H High-level output current -24 . mA 

10L Low-level output current 24 mA 

at/av Input transition rise or fall rate ° 10 nslV 

TA Operating free-air temperature -40 85 ·C 

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

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

PARAMETER TEST CONDITIONS VCC 
TA=25·C 

MIN TYP 

10H ERR VO= VCC 5.5V 

4.5V 4.4 
10H =- 5O!lA 

5.5V 5.4 

VOH 
All outputs 4.5V 3.94 
except ERR 10H =-24mA 

5.5V 4.94 

10H =-75 mAt 5.5V 

4.5V 
10L = 50!lA 

5.5V 

VOL 4.5V 
10L= 24mA 

5.5V 

10L= 75 mAt 5.5V 

II Aor B ports VI = VCC or GND 5.5V 

10Z* Control Inputs Vo = VCC or GND 5.5V 

ICC VI = VCC or GND, 10=0 5.5V 

aICC§ 
One input at 3.4 V, 

5.5V 
Other inputs at VCC or GND 

Ci Control inputs VI = VCC or GND 5V 3.5 

Cio A or B ports, PARITY Vo = VCC or GND 5V 11.5 

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. 

MIN 
MAX 

0.5 

4.4 

5.4 

3.8 

4.8 

3.85 

0.1 

0.1 

0.36 

0.36 

",0.1 

",0.5 

8 

0.9 

§ This is the increase in supply current for each Input that is at one of the specified TTL voHage levels rather than ° V or VCC. 
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MAX UNIT 

5 !lA 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

",1 !lA 
",5 !lA 
80 !lA 

1 mA 

pF 

pF 



74ACT16833 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVER 

SCAS166- 03546, JUNE 1990- REVIS EO APRIL 1993 

timing requirements over recommended operating free-air temperature range, Vee = 5 V :I: 0.5 V 
(unless otherwise noted) (see Figure 1 and timing waveforms) 

TA = 25°C 
MIN 

MIN MAX 

CLK high or low 4 4 
tw Pulse duration 

CLRlow 4 4 

BI+ PARITY 7.5 7.5 
Isu Setup time before CLKf 

CLR Inactive 1.5 1.5 

th Hold time, BI + PARITY low after CLKf 0 0 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V :I: 0.5 V (unless otherwise noted) (see Figure 1 and timing waveforms) 

PARAMETER 
FROM TO 

(INPUl) (OUTPUl) 

tpLH 
AorB BorA 

tPHL 

tpLH 
A PARITY 

tPHL 

tpZH 

tpZL 
OEBorOEA AorB 

tpHZ 
OEBor OEA AorB 

tpLZ 

tpLH CLR 
ERR 

tPHL CLK 

tpLH 

tpHL 
OEA PARITY 

tpZH 
OEB PARITY 

tpZL 

tpHZ 
OEB PARITY 

IpLZ 

operating characteristics, Vee = 5 V, TA = 25·C 

Cpd 

PARAMETER 

AtoB 
Outputs enabled 

BtoA 
Power dissipation capacitance per transceiver 

AtoB 
Outputs disabled 

BtoA 

TEXAS ~ 
INSIRUMENTS 

TA = 25°C 

MIN TYP MAX 

4 7.2 9.2 

3.2 6.6 9.6 

3.9 7.9 12 

4.2 8.3 12.4 

3.1 6.7 10.1 

3.8 7.9 11.6 

5.5 7.8 10 

5 7.1 9.3 

10.7 13.1 15.4 

4.6 7.8 10.3 

4 8 11.8 

4.3 8.5 12.3 

2.6 5.7 8.5 

3.4 6.8 9.8 

5.6 7.9 9.5 

5.1 7.2 9.1 

TEST CONDITIONS 

CL= 50 pF, f = 1 MHz 

POST OFFICE BOX 655303 • DAUAS. TEXAS 75265 

MIN 

4 

3.2 

3.9 

4.2 

3.1 

3.8 

5.5 

5 

10.7 

4.6 

4 

4.3 

2.6 

3.4 

5.6 

5.1 

MAX UNIT 

ns 

ns 

ns 

MAX UNIT 

10.4 
ns 

10.7 

13.5 
ns 

13.8 

11.2 
ns 

13 

10.8 
ns 

10.1 

15.8 
ns 

11.6 

13.2 
ns 

13.6 

9.5 
ns 

10.7 

10.2 
ns 

9.7 

TYP UNIT 

64 

72 
pF 

6 

10.5 
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74ACT16833 
DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVER 

SCAS166- 03546, JUNE 1990- REVlSEOAPRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output ----.I---.... --JVI/Ir----./ 

Under Test 

CL=50pF I 
(see Note A) 

5000 

LOAD CIRCUIT 

I4--tw~ 

o 2xVCC 

o Open 

l~ 

Timing Input 
(see Note B) 

TEST S1 

tpLHftpHL Open 
tpL,ZItPZL 2xVCC 
tpHz/tPZH GND 

___ ,.,t1•5V 

14 ~ 

Input 

I I 3V 

3 Eov 
tsul .. ~ I 

I \!- ---- 3V 

J1.SV \. 1.SV OV 

Input 
(see Note B) 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probs and jig capac~ance. 

Data Input 

Output 
Control 

(Iow-level 
enabling) 

Output 
Waveform 1 

S1 at2xVCC 
(see Note C) 

Output 
Waveform 2 

S1 atGND 
(see Note C) 

VOLTAGE WAVEFORMS 

\1.SV i 1•SV ____ 

3V 

OV I 
tpZL -+i 14- I 

~ I i tPLZ-+I 
-VCC I ~O%VCC: ~_VQ.C_ I 

I I 
~ 

VOL 

I I tpHZ-+l 
tpZH -+i ;+- I 

1500/0VCC ~VCC~ 
VOH 

-OV 

VOLTAGE WAVEFORMS 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = SO 0, tr = 3 ns, tf = 3 ns. 

3-258 

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. 

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT16841 
20-BIT BUS INTERFACE O-TYPE LATCH 

WITH 3-STATE OUTPUTS 

• Member of the Texas Instruments 
Wldebus™ Family 

• Packaged In Plastic 300-mIJ Shrink 
Smail-Outline Package Using 25-mlJ 
Center-to-Center Pin Spacings 

• Inputs Are TTL-Voltage Compatible 

• 3-State Outputs Drive Bus Lines Directly 

• Provide Extra Bus Driving/latches 
Necessary for Wider Address/Data Paths or 
Buses With Parity 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC™ (Enhanced·Performance Implanted 
CMOS) 1-!tm Process 

• 500-mA Typical LatCh-Up Immunity at 125°C 

description 

This 20-bit latch features 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 74ACT16841 can be used as two 1 O-bit 
latches or one 20-bit latch. The twenty latches are 
transparent D-type. While the latch-enable (1 LE 
or 2LE) input is high, the Q outputs of the 
corresponding 10-bit latch follow the data (D) 
inputs. When LE is taken low, the Q outputs are 
latched at the levels that were set up at the D 
inputs. 

SCAS174- MAY 1991 - REVISED APRIL 1993 

10E 
101 
102 

GNO 
103 
104 

107 
GNO 
108 
109 

1010 
201 
202 
203 

GNO 
204 
205 
206 

DLPACKAGE 
(TOP VIEW) 

3 

6 

11 

lLE 
101 
102 
GNO 
103 
104 

Vee 
105 
106 
107 
GNO 
108 
109 
1010 
201 
202 
203 
GNO 
204 
205 
206 

Vee 
207 
208 
GNO 

Vee 
207 
208 

GNO 
209 26 31 209 

2010 27 30 2010 
20E 28 29 2LE 

L.-_--I 

A buffered output-enable (1 OE or 20E) input can be used to place the outputs of the corresponding 1 O-bit latch 
in either a normal logic state (high or low) or a high-impedance state. In the high-impedance state, the outputs 
neither load nor drive the bus lines significantly. 

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

The 74ACT16841 is packaged in TI's shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74ACT16841 is characterized for operation from -40°C to 85°C. 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 

=~=o:T::"or::.:.",;::::. ~,c=rum= 
standard warranty. Productkll'l proceMing doM not ... turtty Include 
testing of III pilll ......... lExAs· ~ 

. INSIRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

Copyright © 1993. Texas Instruments Incorporated 
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74ACT16841 
20-BIT BUS INTERFACE D-TYPE LATCH 
WITH 3-STATE OUTPUTS 
SCAS174 - 03689, MAY 1991 - REVISED APRIL 1993 

FUNCTION TABLE 
(each l()'blt latch) 

INPUTS OUTPUT 
OE LE D Q 

L H H H 

L H L L 

L L X 00 
H X X Z 

logic symbolt logic diagram (positive logic) 

10E 

lLE 

20E 

2LE 

101 

102 

103 

104 

105 

106 

107 

108 

109 

1010 

201 

202 

203 

204 

205 

206 

207 

208 

2D9 

2010 

1 

" 56 

28 
'" 29 

55 

54 

52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

31 

30 

EN2 

C1 

EN4 

C3 , r 2 
1D 2 ... 

3 

5 

6 

8 

9 

10 

12 

13 

14 

15 
3D 4 ... 

16 

17 

19 

20 

21 

23 

24 

26 

27 

t This symbol is in accordance wfth ANSI/IEEE SId 91-1984 
and IEC Publication 617-12. 

10E 

1LE 

101 

lQ1 

lQ2 

lQ3 

lQ4 

lQ5 

106 20E 

lQ7 2LE 
lQ8 

1Q9 201 

lQ10 

201 

202 

203 

204 

205 

206 

207 

208 

209 

2010 
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v 
To Nine Other Channels 

10 

v 
To Nine Other Channels 

2 1Q1 

15 2Ql 



74ACT16841 
20-BIT BUS INTERFACE O-TYPE LATCH 

WITH 3-STATE OUTPUTS 
SCAS174-D3689, MAY 1991-REVISEDAPRIL 1993 

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 Vto Vee + 0.5 V 
Input clamp current, '1K (VI < 0 or VI > Vee) ............................................... ±20 rnA 
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 ................................................. ±SOO rnA 
Maximum package power dissipation at TA = 55°C (in still air) ................................. ,. 1 W 
Storage temperature range .................................................. ,.... -65°C to 1SOoC 

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 condRlons' Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voHage ratings may be exceeded If the input and output clamp-current ratings are observed. 

recommended operating conditions (see Note 2) 

MIN NOM MAX UNIT 

Vee Supply voltage 4.5 5 5.5 V 

VIH High-level input voltage 2 V 

VIL Low-level input voHage 0.8 V 

VI Input voltage 0 Vee V 

Vo Output voltage 0 Vee V 

IOH High-level output current -24 mA 

IOL Low-level output current 24 mA 

at/av Input transition rise or fall rate 0 10 nsN 

TA Operating free-air temperature -40 85 De 

NOTE 2: Unused or floating pins inputs must be held high or low. 
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74ACT16841 
20-BIT BUS INTERFACE D-TYPE LATCH 
WITH 3-STATE OUTPUTS 
SCAS174 - 03689, MAY 1991 - REVISED APRIL 1993 

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

PARAMETER TEST CONDITIONS VCC 
TA=25°C 

MIN MAX UNIT 
MIN TYP MAX 

4.5V 4.4 4.4 
10H =-50 IlA 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 V 
IOH=-24mA 

5.5V 4.94 4.8 

10H =-75 mAt 5.5V 3.85 

4.5V 0.1 0.1 
10L = 50 IlA 

5.5V 0.1 0.1 

VOL 4.5V 0.36 0.44 V 
IOL=24mA 

5.5V 0.36 0.44 

IOL=75 mAt 5.5V 1.65 

II VI = Vee or GND 5.5V ±C. 1 ",1 IlA 
10Z Vo = Vee or GND 5.5V ",0.5 ",5 IlA 
lee VI = Vee or GND, 10=0 5.5V 8 80 IlA 
&Iee* One input at 3.4 V, Other inputs at Vee or GND 5.5V 0.9 1 rnA 

ei VI = Vee or GND 5V 3 pF 

eo Vo = Vee or GND 5V 11 pF 

t NOi 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 vo~age levels rather than 0 V or Vee. 

timing requirements over recommended operating free-air temperature range, Vee = 5 V::I: 0.5 V 
(unless otherwise noted) (see Figure 1) 

TA=25°C 
MIN 

MIN MAX 

tw Pulse duration, LE high 4 4 

tsu Setup time, data before LEl 1.5 1.5 

I High 3 3 
th Hold time, data after LE~ I Low 4.5 4.5 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ::1:0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA = 25°C 

MIN 
(INPUl) (OUTPUl) MIN TYP MAX 

tpLH 4 7.1 10.3 4 
D Q 

tPHL 3.2 6.9 11 3.2 

tpLH 4.5 7.7 11.3 4.5 
LE Q 

tpHL 4.3 7.8 11.4 4.3 

tpZH 3.1 6.4 10.1 3.1 
OE Q 

tpZL 3.8 7.6 12.1 3.8 

tpHZ 4 7.3 9.5 4 
OE Q 

tpLZ 4 6.8 8.9 4 
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MAX UNIT 

ns 

ns 

ns 

MAX UNIT 

11.8 
ns 

12.2 

12.7 
ns 

12.7 

11.3 
ns 

13.7 

10.2 
ns 

9.6 



74ACT16841 
20·BIT BUS INTERFACE O·TYPE LATCH 

WITH 3·STATE OUTPUTS 
SCAS174-D3689, MAY 1991- REVISED APRIL 1993 

operating characteristics, VCC = 5 V, TA = 25°C 

PARAMETER TEST CONDITIONS TYP 

I Outputs enabled 41 
Cpd Power dissipation capacitance I Outputs disabled 

CL= 50 pF, f = 1 MHz 
10 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output ---4I---"'--"v'VV--_.J 

Under Test 

CL=50pF T 
(see Note A) 

5000 

LOAD CIRCUIT 

~tw ----.I 

o 2xVCC 

o Open 

ro 

-=-

I I 3V 

3 Eov Input 

Input 
(see Note B) 

In-Phase 
Output 

Out-of-Phase 
Output 

VOLTAGE WAVEFORMS 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

TIming Input 
(see Note B) 

Data Input 

Output 
Control 

(Iow-level 
enabling) 

Output 
Waveform 1 

S1 at2 xVCC 
(see Note C) 

Output 
Waveform 2 

S1 stGND 
(see Note C) 

TEST S1 

tplJi/tPHL Open 

tptz!tPZL 2xVec 

tpHz/lPZH GND 

VOLTAGE WAVEFORMS 

\1.5 V t1.~V ____ 
I 

tpZL~ 14- I 

~ I I tpLZ~ 
I I I \5O% Veq x::. 20~ . ..v.~_e_ I 

I I 
~ I I tpHZ~ 

tpZH -+j j4- I 
I 

VOLTAGE WAVEFORMS 

UNIT 

pF 

3V 

OV 

~ Vce 

VOL 

VOH 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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• Member of the Texas Instruments 
Wldebus ™ Family 

• Packaged In Plastic 30o-mll Shrink 
Smail-Outline Package 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 Vee and GND Pin Configuration 

Minimizes High-Speed Switching Noise 
• EPIC™ (Enhanced-Performance Implanted 

CMOS) 1-llm Process 
• SOo-mA Typical Latch-Up Immunity at 125°C 

description 

The 74ACT16861 is a noninverting 20-bit 
transceiver designed for asynchronous 
communication between data buses. The control 
function implementation minimizes external 
timing requirements. 

The 74ACT16861 can be used as two 10-bit 
transceivers or one 20-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 output-enable (OEAB or OEBA) 
inputs. The output-enable inputs can be used to 
disable the device so that the buses are effectively 
isolated. 

VCC 
185 
186 
187 

GND 
188 
189 

1810 
281 
282 
283 

GND 
284 
285 
286 
Vee 
287 
288 

GND 
289 

2810 
20EAB 

74ACT16861 
20-BIT BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
- 03556. JUNE 1990 - REVISED APRIL 1993 

DLPACKAGE 
(TOP VIEW) 

9 

31 

30 

29 

10E8A 
lAl 
lA2 
GND 
lA3 
1M 
Vce 
lA5 
lA6 
1A7 
GND 
lAS 
lA9 
1Al0 
2Al 
2A2 
2A3 
GND 
2M 
2A5 
2A6 
Vee 
2A7 
2A8 
GND 
2A9 
2A10 
20E8A 

The 74ACT16861 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74ACT16861 is characterized for operation from -40·C to 8S·C. 

FUNCTION TABLE 
(each 10-bit section) 

INPUTS 

OEAB OEBA 
OPERATION 

Latch A and B 
L L 

(A= B) 

L H Ato B 

H L BtoA 

H H Isolation 

EPle and Widebus are trademarks of Texas Instruments Incorporated. 
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74ACT16861 
20·BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS197-D3556, JUNE 1990-REVISEDAPRIL 1993 

logic symbolt logic diagram (positive logic) 

10EBA 

10EAB 

20EBA 

20EAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

1A9 

1A10 

2A1 

2A2 

2A3 

2A4 

2M 

2A6 

2A7 

2A8 

2A9 

2A10 

56 

1 

29 

28 

55 

54 

52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

31 

30 

'" EN1 

'" EN2 

'" EN3 

" EN4 , 
L 

'i71 1 

1 

L 
'i73 1 

1 

10EBA 

10EAB 

r- 2 

~ 2'i7 

1A1 1B1 

3 
1B2 

5 
1B3 

6 
1B4 

8 
1B5 

9 
1B6 

10 

12 
1B7 20EBA 
1B8 

13 

14 
1B9 20EAB 
1B10 

15 

~ 4'i7 

2B1 

2A1 
16 

2B2 
17 

2B3 
19 

284 
20 

2B5 
21 

2B6 
23 

2B7 
24 

2B8 
26 

2B9 
27 

2B10 

tThis symbol is in accordance wtth ANSI/IEEE SId 91-1984 
and lEe Publication 617-12. 
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To Nine Other Channels 
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74ACT16861 
20-BIT BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS197 - 03556, JUNE 1990 - REVISED APRIL 1993 

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 ................................................. ±500 rnA 
Maximum package power dissipation at TA = 55°C (in still air) ................. , ................. 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

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

recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL LOW-level input voltage 

VI Input voltage 

Vo Output voltage 

IOH High-level output current 

IOL Low-level output current 

t.t/llN Input transition rise or fall rate 

TA Operating free-air temperature 

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

TEXAS ~ 
INSTRUMENTS 
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MIN NOM 

4.5 5 

2 

0 

0 

0 

-40 

MAX UNIT 

5.5 V 

V 

0.8 V 

Vee V 

Vee V 

-24 rnA 

24 rnA 

10 ns/V 

85 ·e 
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74ACT16861 
20-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS197- 03556. JUNE 1990-REVlSEOAPRlL 1993 

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

PARAMETER TEST CONDITIONS VCC 
TA = 25°C 

MIN MAX 
MIN TYP MAX 

4.5V 4.4 4.4 
10H =-50 fAA 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 
IOH=-24mA 

5.5V 4.94 4.8 

10H =-75 mAt 5.5V 3.85 

4.5V 0.1 0.1 
10l= 50 fAA 

5.5V 0.1 0.1 

VOL 4.5V 0.36 0.44 
IOl=-24mA 

5.5V 0.36 0.44 

IOl=75mAt 5.5V 1.65 

II I Control Inputs VI = VCC or GND 5.5V ",0.1 ",1 

10Z* I A or B ports Vo = VCC or GND 5.5V ",0.5 ",5 

ICC VI = VCC or GND. 10=0 5.5V 8 80 

.l.lcc§ One input at 3.4 V. Other inputs at VCC or GND 5.5V 0.9 1 

Ci I Control inputs VI = Vce or GND 5V 4.5 

eio IAorBports Vo = Vee or GND 5V 17 

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 specified TTL vokage levels rather than ° V or Vee. 

switching characteristics over recommended operating free-air temperature. range, 
Vee = 5 V ± 0.5 V (unless otherwise noted} (see Figure 1) 

PARAMETER 
FROM TO TA=25°C 

MIN 
(INPUl) (OUTPUl) MIN TYP MAX 

tpLH 3.1 6.5 9.2 3.1 
AorB BorA 

tpHl 2.9 7.5 10 2.9 

IPZH 2.4 6.6 9 2.4 
OEBAorOEAB AorB 

tpZL 3.7 8.5 11.5 3.7 

tpHZ 
OEBAor OEAB 

4.9 7.4 9.8 4.9 
AorB 

tpLZ 4.5 6.9 9.3 4.5 

operating characteristics, Vee = 5 V, TA = 25°e 

PARAMETER TEST CONDITIONS 

I Outputs enabled 
Cpd Power dissipation capacHance per transceiver I Outputs disabled 

Cl= 50 pF. f = 1 MHz 

1ExAs ~ 
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MAX 

10.4 

11.1 

10 

12.7 

10.7 

10 

TYP 

64 

14 

UNIT 

V 

V 

fAA 
fAA 
fAA 
mA 

pF 

pF 

UNIT 

ns 

ns 

ns 

UNIT 

pF 



74ACT16861 
20-BIT BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
SCAS197-D3556, JUNE 1990- REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

o 2xVCC 

Sl 5000 
From Output --e>---...... --'\AIIr---~ 

o Open 

r~ 
Under Teat 

CL-50pF T 
(see Note A) 

5000 

LOAD CIRCUIT 

14--- tw ----toI 

Input 

I I 3V 

3 Eov 

VOLTAGE WAVEFORMS 

\l,;-V---
3V 

Input --1(1.5 V (see Note B) 
OV I 

I I ~ 
tpLH ~ I I tpHL 

In-Phase I 1 I ~VOH 
Output 

I 50% Vce 50% Vee 
I I VOL 
I 

-'tPLH tpHL~ 
Out-of-Phsee \50% Vee 

FVOH 
Output 

50% Vee 
-- VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacHance. 

TIming Input 
(see Note B) 

Data Input 

Output 
Control 

(Iow-level 

TEST Sl 

tpLHltPHL Open 

tpL.Zf!PZL 2xVCC 
tpHZIIPZH GND 

VOLTAGE WAVEFORMS 

\1.5 V t·~v ____ 
enabling) I 

tpZL -.. 14- I 
I : tPLZ .... ~ Output 

Waveform 1 I \5O% ved .Y;:o'~.YQ.e_ Sl at2xVee I 
(see Note C) I I 

~ I I tpHZ-+I 

Output 
tpZH~ j4- I 

Waveform 2 /50% Vee 
~vce-

Sl atGND 
(see Note e) 

VOLTAGE WAVEFORMS 

3V 

OV 

-Vee 

VOL 

VOH 

=OV 

B. All input pulses are supplied by generators having the following characteristics: PRR,. 10 MHz, Zo = 50 0, tr = 3 ns, tf = 3 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 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. 

Figure 1. Load Circuit and Voltage Waveforms 

1ExAs ~ 
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• Members of the Texas Instruments 
Wldebus'M Family 

• Packaged In Plastic 300-mll Shrink 
Smail-Outline Package and 380-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 Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPICTM (Enhanced-Performance Implanted 
CMOS) 1-llm Process 

• 500-mA Typical Latch-Up Immunity 
at 125°C 

description 

The 'ACT16863 is an 18-bit noninverting 
transceiver designed for asynchronous 
communication between data buses. The control 
function implementation minimizes external 
timing requirements. 

The 'ACT16863 can be used as two 9-bit 
transceivers or one 18-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 output-enable (OEAB or OEBA) 
inputs. 

The 74ACT16863 is packaged in TI's shrink 
small-outline package (DL), which provides twice 

54ACT16863, 74ACT16863 
18-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
- 03723, JUNE 1990 - REVISED APRIL 1993 

54ACTl6863, " WD PACKAGE 
74ACT16863, , • DL PACKAGE 

(TOP VIEW) 

10EA8 
181 

Vcc 7 
185 
186 
187 

GND 
188 
189 

GND 
GND 
281 
282 

GND 
283 
284 
285 

Vcc 
286 
287 

GND 
288 
289 

10E8A 
lAl 
lA2 
GND 
lA3 
lA4 
Vcc 
lAS 
lA6 
lA7 
GND 
lA8 
lAg 
GND 
GND 
2Al 
2A2 
GND 
2A3 
2A4 
2A5 
Vcc 
2A6 
2A7 
GND 
2A8 
2A9 

2'C5'EAB 20E8A ,",--_--T 

the I/O pin count and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 54ACT16863 is characterized for operation over the full military temperature range of-55°C to 125·C. The 
74ACT16863 is characterized for operation from -40·C to 8S·C. 

FUNCTION TABLE 
(each 9-bit section) 

INPUTS 
OPERATION 

OEAB OEBA 

H L B data to A bus 

L H A data to B bus 

H H Isoiation 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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54ACT16863,74ACT16863 
18-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCAS162- 03723. JUNE 1990- REVISEOAPRIL 1993 

logic symbolt 

10EBA 

10EAB 

20EBA 

20EAB 

1A1 

1A2 

1A3 

1A4 

1AS 

1A6 

1A7 

1A8 

1A9 

2A1 

2A2 

2A3 

2A4 

2M 

2A6 

2A7 

2A8 

2A9 

5& 
" 

1 "-
29 

" 
28 "-

55 

L 
54 

52 

51 

49 

48 

47 

45 

44 

41 

L 
40 

38 

37 

36 

34 

33 

31 

30 

EN1 

EN2 

EN3 

EN4 ., r 
V 1 1 

~ 1 2V 

V3 1 

l-J" 1 4V 

2 

3 

5 

6 

8 

9 

10 

12 

13 

16 

17 

19 

20 

21 

23 

24 

26 

27 

t This symbol is in accordance w~h ANSI/iEEE Std 91-1984 
and IEC Publication 617-12. 

logic diagram (positive logic) 

10EBA 

10EAB 

1A1 
55 2 

1B1 
1B1 

1B2 

183 

184 '-v--' 
1B5 To Eight Other Channels 
1B6 

1B7 

1B8 
20EBA 

1B9 

2B1 
20EAB 

2B2 
2A1 

41 16 
2B1 

2B3 

2B4 

2B5 

2B6 

2B7 '---v---' 
2B8 To Eight Other Channels 

2B9 

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 > Vecl ............................................... ±20 rnA 
Output clamp current, 10K (Vo < 0 or Vo > Vecl ........................................... ±50 rnA 
Continuous output current, 10 (Vo = 0 to Vecl ............................................. ±50 rnA 
Continuous current through Vee or GND ................................................. ±450 rnA 
Maximum package power dissipation at TA = 55°C (in still air) ................................... 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

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

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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54ACT16863, 74ACT16863 
18-BIT BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCAS162 - 03723, JUNE 1990 - REVISED APRIL 1993 

recommended operating conditions (see Note 2) 

54ACT16863 74ACT16863 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vec Supply voHage 4.5 5 ~ 5.5 4.5 5 5.5 V 

VIH High-level Input voHage 2 .~ 2 V 

VIL Low-level input voHage &" 0.8 0.8 V 

VI Input voHage 0 q, VCC 0 VCC V 

Vo Output voHage o ~~ VCC 0 Vee V 

10H High-level output current AI -24 -24 rnA 

10L Low-level output current q,<C 24 24 rnA 

!J.t/!J.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: Unused or floating pins Qnput or I/O) must be held high or low. 

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

TA =25·C 54ACT16863 74ACT16863 
PARAMETER TEST CONDITIONS VCC 

MIN TVP MAX MIN MAX MIN MAX 

4.5V 4.4 4.4 4.4 
10H = -50 IlA 

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 

10H =-50 mAt 5.5V 3.85 

10H =-75 mAt 5.5V .,,}. 3.85 

4.5V 0.1 ~1 0.1 
10L= 50 IlA 

5.5V 0.1 pjO.l 0.1 

4.5V 0.36 ,r... .... 0.5 0.44 
VOL IOL=-24mA ;:, .... 5.5V 0.36 0.5 0.44 

IOL=50mAf 5.5V 0"" 1.65 

IOL= 75 mAt 5.SV q,~ 1.65 

II I Control inputs VI = Vce or GND S.SV :0.1 :1 :1 

lozt I A or B ports Vo = Vee or GND 5.SV :0.5 :10 :S 

ICC VI = Vee or GND, 10=0 5.SV 8 160 80 

!J.lec§ 
One input at 3.4 V, 

S.SV 0.9 1 1 
Other Inputs at Vce or GND 

Ci I Control Inputs VI = VCC or GND SV 4.5 

Cia I Aor B ports Vo = Vec or GND SV 17 

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 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 TIL voKage levels rather than 0 V or Vec. 

PRODUCT PREVIEW Infonnatlon conctl'ftl products In the formItlvt or 
elMlgn pIla.. of dtvtlopmtnt. Chlracltrltdc data and other 
.peclflcallont ani design pit. Teos Instrumentl NMfWI tht light to 
change or dilcontinut thtIt producIs without notice. TEXAS ~ 

INSTRUMENTS 
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UNIT 

V 

V 

IlA 
IlA 
IlA 

rnA 

pF 

pF 
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54ACT16863, 74ACT16863 
18-BIT BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCAS162-D3723, JUNE 1990-REVISEDAPRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V:t 0.5 V (unless otherwise noted) (see Figure 1) 

FROM TO TA=25°C 54ACT16863 74ACT16863 
PARAMETER 

(INPUl) (OUTPUl) ~ MIN TYP MAX MIN MIN MAX 

tpLH 4.1 7 9.9 4.1 ~.1 4.1 11.1 
AorB BorA 

3.14:""12.5 tpHL 3.1 6.4 10.6 3.1 11.8 

tpZH 3 5.9 9.6 .~ ... 11.5 3 10.6 
OEBAorOEAB AorB 

§!l. tPZL 3.9 7.4 12.3 14.7 3.9 13.6 

tPHZ 
OEBAor OEAB 

5.7 8.2 
AorB 

10.6 ~5.7 12.3 5.7 11.6 

tpLZ 5.4 7.7 10 5.4 11.6 5.4 11 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS TYP 

I Outputs enabled 62 
Cpd Power dissipation capacitance per transceiver CL= 50 pF, f = 1 MHz I Outputs disabled 13 

PARAMETER MEASUREMENT INFORMATION 

5000 S1 

From Output --tI---+---'VV\r--_./ 
Under Teet 

CL=50pF I 
(see Note A) 

5000 

LOAD CIRCUIT 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacnance. 

o 2xVCC TEST S1 

o Open tpLHftPHL Open 

r' tPLZf!PZL 2xVCC 

tPHz!tPZH GND 

Output 
Control ~. ./ 

(low-level \1.5 V 'i_1.:.V ___ _ 

enabling) tpZL -.: 14- I I 

Output I: tpLZ -.I j4-_--
Waveform 1 : \:.50% VCC: if 

S1 et 2 x VCC I \ I f 2O~VQ.C_ 
(see Note C) I I tpHZ -+i j4-

tpZH~ 14- I 
Output I ,..----r 

W:~~t~~~ 150% VCC "\...ao%VCc-
(see Note C) 

VOLTAGE WAVEFORMS 

UNIT 

ns 

ns 

ns 

UNIT 

pF 

3V 

OV 

-VCC 

VOH 

-OV 

B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 0, tr = 3 ns, tf = 3 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 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 inputtransilion per measurement. ' 

Figure 1. Load Circuit and Voltage Waveforms 

PRODUCT PREVIEW tnformltlon corteeml products In the formative or 
_Ign phut of dewlopm.nL Chirlct.rilJ1lc dill Ind other 
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• Member of the Texas Instruments 
Wldebus'M Family 

• Packaged In Plastic 300-mll Shrink 
Smail-Outline Package Using 2S-mll 
Center-to-Center Pin Spacings 

• Inputs Are TTL-Voltage Compatible 

• 3-State Outputs Drive Bus Unes Directly 
• Flow-Through Architecture Optimizes 

PCB Layout 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC m (Enhanced-Performance Implanted 
CMOS) 1-~m Process 

• SOO-mA Typical LatCh-Up Immunity at 12S·C 

description 

The 74ACT16864 is an 18-bit inverting 
transceiver deSigned for asynchronous 
communication between data buses. The control 
function implementation minimizes external 
timing requirements. 

The 74ACT16864 can be used as two 9-bit 
transceivers or one 18-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 output-enable (OEAB or OEBA) 
inputs. 

10EAB 
1B1 
1B2 

GND 
183 
184 
Vee 
1B5 
1B6 
1B7 

GND 
1B8 
1B9 

GND 
GND 
2B1 
2B2 

GND 
2B3 
2B4 
2B5 
Vee 
2B6 
2B7 

GND 
288 
2B9 

The 74ACT16864 is packaged in TI's shrink 
small-outline package (DL), which provides twice 
the I/O pin count and functionality of standard 
small-outline packages in the same 
printed-circuit-board area. 

20EAB 

The 74ACT16864 is characterized for operation 
from -40·C to 8S·C. 

FUNCTION TABLE 
(each 9-blt section) 

INPUTS 
OPERATION 

OEAB OEBA 

H L B data to A bus 

L H Ii. data to B bus 

H H Isolation 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

==~:o:T: .I=!~:ns ~~::::. : .:x::fn~~m~~·i 
standard warranty. Production proceulng does not neceuarlly Include 
t •• tlng of .11 paramettfS. TEXAS ~ 

INSTRUMENTS 
POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 

74ACT16864 
18-BIT BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
JUNE 1992 - REVISED APRIL 1993 

DLPACKAGE 
(TOP VIEW) 

10EBA 
1A1 
1A2 
GND 
1A3 
1A4 

Vee 
1A5 
1A6 
1A7 
GND 
1A8 
1A9 
GND 
GND 
2A1 
2A2 
GND 
2A3 
2A4 
2A5 

Vee 
2A6 
2A7 
GND 
2A8 
2A9 

"'-_~.r 20EBA 

Copyright © 1993. Texas Instruments Incorporated 

3-275 



74ACT16864 
18-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
JUNE 1992-REVISEDAPRIL 1993 

logic symbolt 

10EBA 

10EAB 

20EBA 

20EAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

1A9 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

2A9 

56 r--
1 r--
29 r--
28 "-

55 

L 
54 

52 

51 

49 

48 

47 

45 

44 

41 

L 
40 

38 

37 

36 

34 

33 

31 

30 

EN1 

EN2 

EN3 

EN4 ., 
v1 

v3 

r 
1 

1 2V 

1 

1 4V 

2 

W 
3 

5 

6 

8 

9 

10 

12 

13 

16 

~ 
17 

19 

20 

21 

23 

24 

26 

27 

1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

1B9 

2B1 

282 

2B3 

2B4 

285 

286 

287 

288 

2S9 

logic diagram (positive logic) 

1A 1 --'-55=---_. .-_---:2:- 1 B1 

To Eight Other Channels 

2A1_41 __ .. 16 
.----2B1 

To Eight Other Channels 

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

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

Supply voltage range, Vee .......................................................... -0.5 V to 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) ............................................... :1:20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vee) ......................... '. . . . . . . . . . . . . . . . .. :1:50 mA 
Continuous output current, 10 (VO = 0 to Vee) ............................................. :1:50 mA 
Continuous current through Vee or GND ................................................. :1:450 mA 
Maximum package power dissipation at TA = 55°C (in still air) ................................... 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

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

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VI Input voltage 

Vo Output voltage 

10H High-Ieveloutput'current 

10L Low-level output current 

At/!!"v Input transition rise or fall rate 

TA Operating free-air temperature 

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

74ACT16864 
18-BIT BUS TRANSCEIVER 

WITH 3-STATE OUTPUTS 
JUNE 1992-REVISEDAPRIL 1993 

MIN NOM MAX UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

0 Vee V 

0 Vee V 

-24 mA 

24 mA 

0 10 nslV 

-40 85 °e 

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

PARAMETER TEST CONDITIONS VCC 
TA = 25°C 

MIN 
MIN TYP MAX 

4.5V 4.4 4.4 
10H = -50!lA 

5.5V 5.4 5.4 

VOH 4.5V 3.94 3.8 
10H = -24 mA 

5.5V 4.94 4.8 

10H =-75 mAt 5.5V 3.85 

4.5V 0.1 
10L = 50!lA 

5.5V 0.1 

VOL 4.5V 0.36 
10L= 24mA 

5.5V 0.36 

10L= 75 mAt 5.5V 

II I Control inputs VI = Vee or GND 5.5V ±0.1 

10Z* IAorBports Vo = Vee or GND 5.5V ±0.5 

ICC VI = Vee or GND, 10=0 5.5V 8 

Alee§ One input at 3.4 V, Other inputs at Vee or GND 5.5V 0.9 

ei I Control inputs VI = Vee or GND 5V 4.5 

Cia IAorBports Vo = Vce or GND 5V 17 

t Not more than one output should be tested at a lime, and the duration of the test should not exceed 10 ms. 
t 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 specified TTL vottage levels rather than 0 V or Vee. 

TEXAS ." 
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MAX UNIT 

V 

0.1 

0.1 

0.44 V 

0.44 

1.65 

±1 !lA 

±5 !lA 

80 !lA 

1 mA 

pF 

pF 
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74ACT16864 
18-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
JUNE 1992- REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO TA=25°C 

MIN 
(INPUT) (OUTPUT) MIN TYP MAX 

tpLH 1.6 7 8.9 1.6 
AorB BorA 

tPHL 3.7 8.1 10 3.7 

tpZH 2.2 8.2 10.1 2.2 
OEABor OEBA BorA 

tpZL 3.1 10.2 12.4 3.1 

tPHZ 
OEABorOEBA 

5.1 8.6 10.1 5.1 
BorA 

tpLZ 5 8.3 9.7 5 

operating characteristics, Vee = 5 V, TA = 25°C 
PARAMETER TEST CONDITIONS 

I Outputs enabled 
Cpd Power dissipation capac~ance per transceiver CL = 50 pF. f = 1 MHz I Outputs disabled 

1ExAs ~ 
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MAX UNIT 

10.2 
ns 

11.3 

11.1 
ns 

13.8 

10.8 
ns 

10.3 

TYP UNIT 

56 

9 
pF 



74ACT16864 
18·BIT BUS TRANSCEIVER 

WITH 3·STATE OUTPUTS 
JUNE 1992-REVISEDAPRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

5000 Sl 

From Output ----....--..... --Jy'VY---./ 
Under Test 

CL=50pF T 
(see Note A) 

5000 

LOAD CIRCUIT 

~tw--.l 

o 2xVec 

o Open 

rD 

I I 3V 

3 Eov Input 

VOLTAGE WAVEFORMS 

TIming Input 
(see Note B) 

Data Input 

TEST 

tpLHftPHL 

tPLZf!PZL 
tpHz/tPZH 

Sl 

Open 

2xVCC 
GND 

Input 
(see Note B) J,1.5V }1.~---:: 

Output 
Control 

(Iow~evel 

enabling) 

3V 

"-------t'-1 ~.~V_ __ _ 0 V 

In-Phase 
Output 

Out-of·Phase 
Output 

1 I ~ 
tpLH ~ I I tpHL 

I I \!-:.:.~ VOH 
I 150% V~e ~Vcc 

--+-1 .....J I VOL 

tPHL ~ -, tpLH 

I !I:::: VOH 

\50% VCC T ~~C~OL 
VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacHance. 

Output 
Waveform 1 

Sl st2 xVce 
(see Note e) 

Output 
Waveform 2 

Sl stGND 
(see Note C) 

1 
I 
I 

tpZH~ 

___ 1--'1-20% Vee 

~----

___ -1/50% Vcc 

I 

VOLTAGE WAVEFORMS 

- Vce 

VOH 

-OV 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr = 3 ns, tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT16952 
16·81T REGISTERED TRANSCEIVER 

• Member of the Texas Instruments 
Wldebus™ Family 

• Packaged In Plastic 300-mll Shrink 
Smail-Outline Package Using 25-mll 
Center-to-Center Pin Spacings 

• Inputs Are TTL-Voltage Compatible 

• Nonlnvertlng Outputs 
• TWo 16-BIt. Back-to-Back Registers Store 

Data Flowing In Both Directions 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Distributed Vee and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC™ (Enhanced-Performance Implanted 
CMOS) 1-f.lm Process 

• 500-mA Typical Latch-Up Immunity at 125·C 

description 

The 'ACT16952 is a 16-bit registered transceiver 
that contains two sets of D-type flip-flops for 
temporary storage of data flowing in either 
direction. It can be used as two a-bit transceivers 
or one 16-bit transceiver. Data on the A or B bus 
is stored in the registers on the low-to-high 
transition of the clock (CLKAB or CLKBA) input 
provided that the clock-enable (CEAB or CEBA) 
input is low. Taking the output-enable (OEAB or 
OEBA) input low accesses the data on either port. 
To avoid false clocking of the flip-flops, CEAB (or 
CEBA) should not be switched from low to high 
while CLKAB (or CLKBA) is low. 

10EAS 
1CLKA6 
1CEAB 

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

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

GND 
2A4 
2A5 
2A6 
VCC 
2A7 
2A8 

GND 
2CEAB 

2CLKAB 
20EAS 

WITH 3-STATE OUTPUTS 
JANUARY 1991 - REVISED APRIL 1 

DLPACKAGE 
(TOP VIEW) 

10E6A 
1CLK6A 

3 1CE6A 
4 GND 
5 161 
6 162 
7 Vee 

163 
164 
165 
GND 
166 
167 
168 
261 
2B2 
2B3 
GND 
2B4 
2B5 
2B6 
Vce 
267 
268 
GND 
2CE6A 
2CLKBA 
20EBA 

The 74ACT16952 is packaged in Tl's shrink small-outline package (DL), which provides twice the 1/0 pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74ACT16952 is characterized for operation from -40·C to a5·C. 

FUNCTION TABLEt 

INPUTS OUTPUT 

CEAB eLKAB OEAB A B 

H X L X Bo* 

X H L X Bo* 

L t L L L 

L t L H H 

X X H X Z 

t A-to-B data flow is shown: B-to-A data flow Is 

similar but uses CEBA, CLKBA, and OEBA. 
* Level of B before the indicated steady-state 

input conditions were established. 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. 

~~cts~ro:T~ '~C::~nI"P'~:::':': .,c::i:':mC:~ 
standard wamnty. Production procuslng doH not ... surily Include 
"'llng or all parameters. TEXAS -If 
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74ACT16952 
16-81T REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS159B - 03717. JANUARY 1991 - REVISED APRIL 1993 

logic symbolt 

10EBA 

1CEBA 

1CLKBA 

10EAB 

1CEAB 

1CLKAB 

20EBA 

2CEBA 

2CLKBA 

20EAB 

2CEAB 

2CLKAB 

56 

54 

55 

1 

3 

2 

29 

31 

30 

28 

26 

27 

5 

" 
r-.. 

r-.. 

" 

"-

"-

I"-

J'., 

1A1 

L 
1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

6 

8 

9 

10 

12 

13 

14 

15 

L 
16 

17 

19 

20 

21 

23 

24 

EN3 

G1 

1C5 

EN4 

G2 

2C6 

EN9 

G7 

7C11 

EN10 

G8 

8C12 , r 
173 50 

~ 60 417 

179 110 
~ 120 1017 

tThis symbol is in accordance with ANSI/IEEE Std 9H984 and lEe Publication 617-12. 
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52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 

1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 



logic diagram (positive logic) 

10EBA _56_~:.l 

1CEBA ...;:54,-!-____ "",-----"", 

74ACT16952 
16·81T REGISTERED TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS159B-D3717, JANUARY 1991-REVISEDAPRIL 1993 

1CLKBA 55 h-------+------, 

10EAB ....:...--a 

1CEAB ....:3'---~:r_~ 
1CLKAB ....:2=--____ .... 

C1 
1A1 ....::5~c_+---__.._t_-< 

10 t-t-..-.-+...:52;::. 1B1 

20EBA 

2CEBA 31 

2CLKBA 30 

20EAB 
28 

2CEAB 26 

2CLKAB 'Z7 

2A1 
15 

C1 

10 

~-----~v~------~/ 

To Seven Other Chennels 

C1 

10 

~------~vr----------

To Seven Other Channels 
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74ACT16952 
16-81T REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS159B - 03717. JANUARY 1991 - REVISED APRIL 1993 

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) .......................................... -O.S Vto Vee + O.S V 
Output voltage range, Vo (see Note 1) ....................................... -0.5 Vto 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> ............................................. ±SO mA 
Continuous current through Vee or GND ................................................. ±400 mA 
Maximum package power dissipation at TA = SsoC (in still air) ................................... 1 W 
Storage temperature range ....•.................................................. -6SoC to 150°C 

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

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

recommended operating conditions (see Note 2) 
MIN NOM MAX UNIT 

VCC Supply voltage 4.5 5 5.5 V 

VIH High-level input voHage 2 V 

VIL Low-level input voltage 0.8 V 

VI Input voHage 0 VCC V 

Vo Output voHage 0 VCC V 

10H High-level output current -24 mA 

10L Low-level output current 24 mA 

tJ.I/t..v Input transition rise or fall rate 0 10 nsiV 

TA Operating free-air temperature -40 85 ·C 

NOTE 2: Unused or floating pinS Qnput or I/O) must be held high or low. 
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54ACT16952, 74ACT16952 
16-81T REGISTERED TRANSCEIVERS 

WITH 3-STATE OUTPUTS 
SCAS159B-D3717, JANUARY 1991-flEVISED AUGUST 1992 

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

PARAMETER TEST CONDITIONS VCC 
TA=2S"C 

MIN TYP 

4.SV 4.4 
10H = -so I!A 

5.5V 5.4 

4.5V 3.94 
VOH IOH=-24mA 

5.5V 4.94 

10H =-50mAt 5.5V 

10H =-75mAt 5.5V 

4.5V 
10L= 50 I!A 

5.5V 

4.5V 
VOL 10L= 24 rnA 

5.5V 

10L= 50 mAt 5.5V 

10L= 75 mAt S.SV 

II I Control Inputs VI = VCC or aND 5.5V 

10Z* IAorBports Vo = VCC or aND 5.5V 

ICC VI = VCC or aND, 10=0 S.SV 

alcc§ One input at 3.4 V, Other inputs at VCC or aND 5.5V 

Ci I Control inputs VI = VCC or aND 5V 3 

Cjo I A or B ports Vo = VCC or aND 5V 12 

t Not more than one output should be tested at a time, and the duration ofthe test should not exceed 10 ms. 
* For i/O ports, the parameter 10Z includes the input leakage current. 

MIN 
MAX 

4.4 

5.4 

3.8 

4.8 

3.85 

0.1 

0.1 

0.36 

0.36 

",0.1 

",0.5 

8 

0.9 

§ This is the increase in supply current for each input that is at one of the specified TTL voHage levels rather than 0 Vor Vec. 

MAX UNIT 

V 

0.1 

0.1 

0.44 
V 

0.44 

1.65 

±1 jJA 

",5 jJA 

80 jJA 

1 rnA 

pF 

pF 

timing requirements over recommended operating free-air temperature range, Vee = 0.5 V ± 0.5 V 
(unless otherwise noted) 

TA=25"C 
MIN MAX UNIT 

MIN MAX 

fclock Clock frequency 0 75 0 75 MHz 

tw Pulse duration, CLK high or low 6.7 6.7 ns 

Data 5 5 
tsu Setup time before ClK t ns 

CEABorCEBA 6.5 6.5 

Data 1 1 
th Hold time after CLK t ns 

CEABor CEBA 0 0 
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74ACT16952 
16-81T REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS159B - 03717. JANUARY 1991 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vee = 5 V:t: 0.5 V (unless otherwise noted) (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

fmax 

tpLH 
ClK AorB 

tpHl 

tpLH 
CEBAor CEAB AorB 

tpHL 

tpZH 
OEBAorOEAB AorB 

tpZL 

tpHZ 
OEBAorOEAB AorB 

tpLZ 

operating characteristics, Vee = 5 V, TA = 25°e 

PARAMETER 

I Outputs enabled 
Cpd Power dissipation capacHance per transceiver I Outputs disabled 

PROOUCf PREVIEW \nIormlllon _ml p<Oducllln .hllormllivl or 
design ph... of development. Characteristic dill. and oth.r 
specification. ar, dHlgn 9011L TIm Instruments "HrvtI the right to 
chaing. or dllconllnue th ... products whhout notice. 

3-286 

1ExAs ." 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAUAS, TEXAS 75265 

TA=25°C 
MIN 

MIN TYP MAX 

75 75 

4.7 8.5 10.7 4.7 

4.9 8.7 10.5 4.9 

4.7 8.5 10.7 4.7 

4.9 8.7 10.5 4.9 

3.4 8.1 10.2 3.4 

4.2 9.6 11.8 4.2 

5.2 7.5 8.9 5.2 

4.5 6.7 8.2 4.5 

TEST CONDITIONS 

Cl=50pF. f= 1 MHz 

MAX UNIT 

MHz 

11.8 
ns 

11.7 

11.8 
ns 

11.7 

11.2 
ns 

13 

9.4 
ns 

8.7 

TYP UNIT 

55 

34 
pF 



74ACT16952 
16·BIT REGISTERED TRANSCEIVER 

WITH 3·STATE OUTPUTS 
SCAS159B - 03717. JANUARY 1991 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output - ...... ....--... --JVI/Ir-----/ 

Under Test 

CL=50pF T 
(see Note A) 

5000 

LOAD CIRCUIT 

j.f-- tw -----.I 

o 2xVCC 

o Open 

r' 
-=-

1 1 3V 

3 Eov Input 

VOLTAGE WAVEFORMS 

TIming Input 
(see Note B) 

Data Input 

TEST 51 

tpLHftpHL Open 

tpL.Z!tPZL 2xVCC 
tpHzltPZH GND 

VOLTAGE WAVEFORMS 

Input 
(see Note B) 

11.SV \1.-;:V--- 3V 

~ I' ov 
Output 

Control 
(low-level 
enabling) 

3V 

I..---...... ty ~.~V_ _ _ _ 0 V 

In-Phase 
Output 

Out-of-Phase 
Output 

1 1 ~ 
tpLH ~ 1 I tpHL 

1 I \1-':';' VOH 
1 150% V~C ~VCC 

--+-1 --J 1 VOL 

tpHL --l.--.j ~ tpLH 

I !I::::: VOH \.50% VCC T 50% VCC 
, - -- VOL 

VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacitance. 

Output 
Waveform 1 

S1 Bt2xVCC 
(see Note C) 

Output 
Waveform 2 

51 at GND 
(see Note C) 

1 
1 
1 

'--_-+--+-20% VCC 
~----

tpZH~ 
I tpHZ4I 
i4-

___ oJ/50"'- VCC 

I 

VOLTAGE WAVEFORMS 

~VCC 

VOL 

VOH 

"" OV 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz. Zo = 50 O. Ir = 3 ns. tf = 3 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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ADVANCED TERMINATIONS 

I ACT1 071, I ACT1 073 
BUS-HOLD DEVICES 

Features 

Holds Inputs at Valid Logic Level During 
3-State Operation 

Effective Alternative to Pullup Resistors 

Maintains Last-Known State on Bus Line 

Does Not Load Down the Driving Output 

Device 
Input 

• Schottky Diode Clamps to Ground 

• Reduced Undershoot, Overshoot and Ringing 

• SN741071DW 12-Bit Bus Holder With 
Clamp-to-Ground 

• SN741 073DW 16-Bit Bus Holder With 
Clamp-to-Ground 

vee 

TG 



• Designed to Ensure Defined Voltage Levels 
on Floating Bus Lines in CMOS Systems 

• Reduces Undershoot and Overshoot 
Caused By Line Reflections 

• Repetitive Peak Forward 
Current .•. IFRM = 100 mA 

• Inputs Are TTL-Voltage Compatible 

• Low Power Consumption (Like CMOS) 

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

• Center-Pin Vee and GND Configuration 
Minimizes High-Speed Switching Noise 

description 

SN74ACT1071 
10-BIT BUS-TERMINATION ARRAY 

WITH BUS-HOLD FUNCTION 
SCAS192- MARCH 1992 - REVISED APRIL 1993 

o PACKAGE 
(TOP VIEW) 

010 
09 
08 

Vee 
Vee 
07 
06 

This device is designed to terminate bus lines in CMOS systems. The integrated low-impedance diodes clamp 
the voltage of undershoots and overshoots caused by line reflections and ensure signal integrity. The device 
also contains a bus-hold function that consists of a CMOS-buffer stage with a high-resistance feedback path 
between its output and its input. The SN74ACT1 071 prevents bus lines from floating without using pullup or 
pulldown resistors. 

The high-impedance inputs of these internal buffers are connected to the input terminals of the device. The 
feedback path on each internal buffer stage keeps a bus line tied to the bus holder at the last valid logic state 
generated by an active driver before the bus switches to the high-impedance state. 

The SN74ACT1071 is characterized for operation from -40°C to 85°C. 

logic diagram, one of ten channels (positive logic) 

PRODUCTION DATA Information It current I. of pubHeatlon date. 
Proch,lct. conform 10 lpecflicationt per the term. d Texas Instruments 
standard warranty. Production proce.slng does not necessarily Include 
testing of .,1 parameters. 

01 --=-----ill-----l 

Vcc ..:1:..:.1_-t-__ -, 

vcc --,1e,::O_t---, 

GND ...::3'--__ -' 

GND _4'--___ --' 
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SN74ACT1071 
1 a-BIT BUS-TERMINATION ARRAY 
WITH BUS-HOLD FUNCTION 
SCAS192 - 03994, MARCH 1992 - REVISED APRIL 1993 

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 
Continuous input clamp current, 11K (VI < 0 or VI > Vee) .................................... :20 mA 
Positive-peak input clamp current, 11K (VI> Vee) (tw < 1 118, duty cycle < 20%) ................. 100 mA 
Negative-peak input clamp current, 11K (VI < 0) (tw < 1 118, duty cycle < 20%) .................. -100 mA 
Storage temperature range ......................................•................ -65°C to 150·C 

t Stresses beyond those listed under "absolute maximum ratings" may cause p~rmanent 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-voltage rating may be exceeded if the input clamp-current rating is observed. 

recommended operating conditions 
MIN MAX UNIT 

Vee Supply voltage 4.5 5.5 V 

VIH High-level input voltage 2.5 V 

VIL Low-level input voltage 0.8 V 

VI Input voltage 0 Vee V 

TA Operating free-air temperature -40 85 ·C 

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

TA=25·C 
PARAMETER TEST CONDITIONS 

TYpt 
MIN MAX UNIT 

MIN MAX 

IlL Vee = 4.5 to 5.5 V, VI =0.8V 0.15 0.3 0.9 0.1 1 rnA 

IIH Vee = 4.5 to 5.5 V, VI =2.5V -0.2 -0.5 -1.4 -0.15 -1.5 rnA 

VIKL IIN=-18mA -1.5 -1.5 V 

VIKH IIN= 18 rnA Vee+ 2 Vee+ 2 V 

lee* Vee = 5.5 V, Inputs open 4 40 JAA 
6lee§ One input at 3.4 V, Other inputs at Vee or GND 0.9 1 rnA 

ei VI = Vee or GND 3 pF 

t All tyPIcal values are at Vee = 5 V. * Inputs may be set high or low prior to the ICC measurement. 
§ 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. 
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SN74ACT1 071 
10-BIT BUS-TERMINATION ARRAY 

WITH BUS-HOLD FUNCTION 
SCASl92-D3994. MARCH 1992-REVISEDAPRIL 1993 

TYPICAL CHARACTERISTICS 

FORWARD CURRENT 
vs 

INPUT VOLTAGE 
(UPPER CLAMPING DIODE) 

/ 
/ 

'/ 
V 

V 
/ 

J 
j 

~" 
6.5 7 7.5 8 

VI-Input Voltage - V 

Figure 1 

INPUT CURRENT 
V8 

INPUT VOLTAGE 

./ 
..., 

./ 

.,/ 
V 

V 
,., 

/' 
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Figure 3 
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Figure 2 

SUPPLY CURRENT 
vs 
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Figure 4 
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SN74ACT1071 
10-BIT BUS-TERMINATION ARRAY 
WITH BUS-HOLD FUNCTION 
SCASl92 - 03994, MARCH 1992 - REVISED APRIL 1993 

APPLICATION INFORMATION 

The SN74ACT1 071 terminates the output of a driving device and holds the input ofthe driven device at the logic level 
of the driver output prior to establishment of the high-impedance state on that output (see Figure 5). 

Input 
lYplcal Output Bua CMOS Input 

Output 

01 (external connection point) 

vee -----..-. 

GNO 

Figure 5. Bus-Hold Application 
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• Designed to Ensure Defined Voltage Levels 
on Floating Bus Lines in CMOS Systems 

• Reduces Undershoot and Overshoot 
Caused By Line Reflections 

• Repetitive Peak Forward 
Current ... IFRM = 100 mA 

• Inputs Are TTL-Voltage Compatible 
• Low Power Consumption (Like CMOS) 
• ESD Protection Exceeds 2000 V Per 

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

• Center-Pin Vee and GND Configuration 
Minimizes High-Speed Switching Noise 

description 

SN74ACT1073 
16-BIT BUS-TERMINATION ARRAY 

WITH BUS-HOLD FUNCTION 
SCASI93- MARCH 1992-REVISEDAPRIL 1993 

01 

04 
GNO 
GNO 

05 
06 

DWPACKAGE 
(TOP VIEW) 

016 
015 
014 
013 

Vee 
6 Vee 

012 
011 
010 
09 

This device is designed to terminate bus lines in CMOS systems. The integrated low-impedance diodes clamp 
the voltage of undershoots and overshoots caused by line reflections and ensure signal integrity. The device 
also contains a bus-hold function that consists of a CMOS-buffer stage with a high-resistance feedback path 
between its output and its input. The SN74ACT1 073 prevents bus lines from floating without using pu/lup or 
pulldown resistors. 

The high-impedance inputs of these internal buffers are connected to the input terminals of the device. The 
feedback path on each internal buffer stage keeps a bus line tied to the bus holder at the last valid logic state 
generated by an active driver before the bus switches to the high-impedance state. 

The SN74ACT1 073 is characterized for operation from -40°C to 85°C. 

logic diagram, one of sixteen channels (positive logic) 

PRODUCTION DATA Information " currenl al of pubUcalion date. 
ProdtJcll confonn to lpectfieatlons per the tennl of Texa. Instrumenta 
.tandard warrlnf¥. Production procelling does not nece.sarlly Include 
lesting of .11 ptl'lmetel'l. 

VCC ..;1:.;::6_+-__ • 

VCC ..c1",s_+---, 

GND ...::6:....... __ ..:r 

GND ...,S:...... ___ --' 
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SN74ACT1073 
1S-BIT BUS-TERMINATION ARRAY 
WITH BUS-HOLD FUNCTION 
SCAS193-D3992. MARCH 1992-REVISEDAPRIL 1993 

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 
Continuous input clamp current, 11K (VI < 0 or VI > Veel .................................... :20 mA 
Positive-peak input clamp current, 11K (VI> Veel (tw < 1 f.lS, duty cycle < 20%) ................. 100 mA 
Negative-peak input clamp current, 11K (VI < 0) (tw < 1 J.lS, duty cycle < 20%) .................. -100 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 negative-voHage rating may be exceeded if the input clamp-current rating is observed. 

recommended operating conditions 
MIN MAX UNIT 

Vee Supply voltage 4.5 5.5 V 

VIH High-level input voltage 2.5 V 

VIL Low-level Input voltage 0.8 V 

VI Input voltage 0 Vee V 

TA Operating free-air tem perature -40 85 ·e 

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

TA=25·C 
PARAMETER TEST CONDITIONS TYpt MIN MAX 

MIN MAX 

IlL Vee = 4.5 to 5.5 V. VI =0.8V 0.15 0.3 0.9 0.1 1 

IIH Vee = 4.5 to 5.5 V. VI =2.5V -0.2 -0.5 -1.4 -0.15 -1.5 

VIKL IIN=-18mA -1.5 -1.5 

VIKH IIN= 18mA Vec+ 2 Vee+ 2 

lee* Vec = 5.5 V. Inputs open 4 40 

alee§ One input at 3.4 V. Other inputs at Vee or GND 0.9 1 

Ci VI = Vee or GND 3 

t All typIcal values are at Vee = 5 V. 
* Inputs may be set high or low prior to the lee measurement. 
§ 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. 
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SN74ACT1073 
16·BIT BUS·TERMINATION ARRAY 

WITH BUS·HOLD FUNCTION 
SCAS193 - 03992. MARCH 1992 - REVISED APRIL 1993 

TYPICAL CHARACTERISTICS 
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INPUT VOLTAGE 
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Figure 1 
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SN74ACT1073 
16-BIT BUS-TERMINATION ARRAY 
WITH BUS-HOLD FUNCTION 
SCASl93-D3992, MARCH 1992-REVISEDAPRIL 1993 

APPLICATION INFORMATION 

The SN74ACT1 073 terminates the output of a driving device and holds the input of the driven device at the logic level 
of the driver output prior to establishment of the high-impedance state on that output (see Figure 5). 

Input 
"TYpical Output Bua CMOS Input 

Output 

·01 (external connection point) 

Vcc --~------.-~ 

OND ----------*-~ 

Figure 5. Bus-Hold Application 
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CROSSBAR SWITCH TECHNOLOGY (CBn 

Features 

• Simple FET Switches 

• Very Low On-State Resistance ron 
(4-6 Q) 

• Reduced Input Capacitance Cj (6-8 pF) 

• Industry Standard Pinouts 

• Widebus™ Functions 

• Advanced Packaging Options (SSOP, 
TSSOP) 

• Near-Zero Propagation Delay 



• Space-Saving Package Option: 
Shrink Smail-Outline Package 
Features EIAJ O.65-mm Lead Pitch 

• 5-Q Switch Connection Between Two Ports 
• Near-Zero Propagation Delay 
• TTL-Compatible Input and Output Levels 
• Standard '244-Type Pinout 
• Package Options Include Plastic DIP 

Packages and Smail-Outline and Thin 
Shrink Smail-Outline Packages 

description 

The SN74CBT3244 provides 8 bits of high-speed 
TIL-compatible bus switching in a standard '244 
pinout. The low on-state resistance of the switch 
allows bidirectional connections to be made while 
adding near-zero propagation delay. 

SN74CBT3244 
DUAL 4-BIT CROSSBAR SWITCH 

NOVEMBER 1992 - REVISED APRIL 1993 

DB, DW,NT, OR PW PACKAGE 
(TOP VIEW) 

10E VCC 

lAl 20E 
281 181 
lA2 2Al 
282 182 

2A2 
183 

1M 2A3 
284 184 

GND 2A4 

The device is organized as two 4-bit switches with separate output-enable (OE) inputs. When OE is low, the 
switch is on and port A is connected to port B. When OE is high, the switch is open and a high-impedance state 
exists between the two ports. 

The SN74CBT3244 is packaged in TI's shrink small-outline package (DB), which provides the same I/O pin 
count and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN74CBT3244 is characterized for operation from -40°C to 85°C. 

OEl 

PRODUCT PREVIEW Information concerns products In the formative or 
d.t'qn ph... of development Chlrlcl.ri,tlc dlttI and other 
speciflcatlon, Ire design goals. Tex •• lnstrum.nt, reservet the right to 
Chang. or discontinue the .. products without ftOtlc •• 

L 

L 

H 

H 

FUNCTION TABLE 

OE2 Bl-B4 B5-B8 FUNCTION 

L Al-A4 AS-AS Connect 

H Al-A4 Z Connect 

L Z AS-AS Connect 

H Z Z Disconnect 

TEXAS ." 
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SN74CBT3244 
DUAL 4·BIT CROSSBAR SWITCH 

NOVEMBER 1992 - REVISED APRIL 1993 

logic symbolt 

10E 

1A1 

1A2 

1A3 

1M 

20E 

2A1 

2A2 

2A3 

1 
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8 

19 

17 

15 

13 

11 

"- Xi 

1 

"-

1 
18 

16 

14 

12 
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1B1 

1B2 

1B3 

1B4 

2B1 

2B2 

283 

logic diagram 

1A1 2 18 

.~!r--
1B1 • • • 

12 • .---+-- 1B4 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 9 • 
and lEe Publication 617-12. 2B4 

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 Vto 7 V 
Current into any pin, 10 .................................................................. 128 rnA 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Maximum power dissipation at T A = 55°C (in still air): DB package ............................. 0.5 W 

DW package ............................. 0.85 W 
NT package ........ . . . . . . . . . . . . . . . . . . . . . .. 1.3 W 
PW package ............................. 0.5 W 

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

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

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

recommended operating conditions 

Vee 

VIH 

VIL 

TA 

Supply voltage 

High-level input voltage 

Low-level input voltage 

Operating free-air temperature 

TEXAS ~ 
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SN74CBT3244 
DUAL 4-BIT CROSSBAR SWITCH 

NOVEMBER 1992 - REVISED APRIL 1993 

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

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VIK VCC=4.5V, II = -18 rnA -1.2 V 

Vee=O, VI = 5.5V 10 
II 

Vec= 5.5 V, VI = 5.5 V or GND %1 
IlA 

lOS Vee = 4.5 V, VI(A) =0, VI(B) = 4.5 V 100 rnA 

ICC Vce = 5.5 V, 10=0, VI = Vce or GND 1 rnA 

Alee* Vee=3.6V, One input at 2.7 V, Other inputs at Vee or GND 0.2 rnA 

Ci I Control pins VI =3VorO 4 pF 

Co(ON) Vo=3VorO, Switch on 8 pF 

Co(OFF) Vo =3VorO, Switch off 6 pF 

ron§ 
Vce =4.5 V, VI =0, II =64mA 6 

0 
VCC=4.5V, VI = 2.4 V, II = 15mA 12 

t All typical values are at Vce = 5 V, TA = 25°e. 
* This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 
§ Measured by the voltage drop between the A and B pin at the indicated current through the switch. On-state resistance (rool is determined by 

the lower of the voltages of the two (A or B) pins. 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO 
TA=-40°C TA=O°c 

PARAMETER TO 85°C TO 70°C UNIT (INPUT) (OUTPUT) 
MIN MAX MIN MAX 

tPLH1I 0.25 

tPHL'II 
AorB BorA ns 

0.25 

tpZH 1.5 7.5 
OE AorB ns 

tpZL 1.5 7.5 

tpHZ 
OE 

1.5 6.5 
Y ns 

tpLZ 1.5 6.5 

'11 ThiS parameter IS characterized but not tested. ThiS propagallon delay IS due to the Re delay of the on-state resistance of the sWitch and the 
load capacitance. 
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SN74CBT3244 
DUAL 4·BIT CROSSBAR SWITCH 

NOVEMBER 1992- REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

81 5000 
From Output ---.----4.--'Vv'v----" 

Under Test 

CL=50pF I 
(see Note A) 

5000 

LOAD CIRCUIT 

o 7V TEST 

o Open tpLWtPHL 
tPLZ/IPZL 
tPHzltPZH 

Output 

81 
Open 
7V 

GND 

3V 
Control ~1 5 V !1.5 V 

(low-level "\ • lj _ 
enabling) t ''--... ---', - - - - - 0 V 

PZL~ _ , 

Output ---r' '"' I tpLZ -.I ~ __ _ 

wa~~':i~ ! ~.5V ! r;!:.+~.~ ::L 
(sea Note C) " tpHZ ~ j4-

tpZH -+i If- , 
Output ,---- VOH 

Waveform 2 11•5 V "\: VOH - 0.3 V 
S1 atGND . '-...; 

(see Note C) ___ oJ - 0 V 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacftance. 
B. All input pulses are supplied by generators having the following characteristics: PRR" 1 0 MHz, Zo = 50 Q, 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 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. 

Figure 1. Load Circuit and Voltage Waveforms 
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• 5-0 Switch Connection Between Two Ports 

• Near-Zero Propagation Delay 
• TTL-Compatlble Input and Output Levels 
• Standard '245-Type Pinout 
• Package Options Include Plastic DIP 

Packages and Small-Outllne and Thin 
Shrink Small-Outllne Packages 

description 

The SN74CBT3245 provides 8 bits of high-speed 
TTL-compatible bus switching in a standard '245 
pinout. The low on-state resistance of the switch 
allows connections to be made while adding 
near-zero propagation delay. 

SN74CBT3245 
8·BIT CROSSBAR SWITCH 

NOVEMBER 1993 

NT, OW, OR PW PACKAGE 
(TOP VIEW) 

OE 

A4 

A5 

A7 

AS 
GND 

VCC 
OE 
81 

82 

83 
84 

85 
86 

87 

88 

The device is organized as one 8-bit switch bank with dual output-enable (OE and OE) inputs. When DE is low 
or OE is high, the switch is on and port A is connected to port B. When OE is high and OE is low, the switch is 
open and a high-impedance state exists between the two ports. 

The SN74CBT3245 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLE 

OE OE B1-B8 FUNCTION 

X L Al-A8 Connect 

H X A1-A8 Connect 

L H Z Disconnect 

logic symbolt logic diagram (positive logic) 

OE 

OE 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

1 

19 

2 

3 

4 

5 

6 

7 

8 

9 

.. 1 

" X1 

1 
18 

1 
17 

16 

15 

14 

13 

12 

11 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

A1 

• • • 
AS 

OE 
C5E 

t This symbol is in accordance with ANSI/IEEE SId 91-1984 
and IEC Publication 617-12. 
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SN74CBT3245 
a·BIT CROSSBAR SWITCH 

NOVEMBER 1992 - REVISED APRIL 1993 

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 
Current into any pin, 10 ...............•........................•..............••......... 128 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): PW package ............................. 0.5 W 

OW package ............................. 0.85 W 
NT package ............................... 1.3 W 

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

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

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

recommended operating conditions 

MIN MAX UNIT 

Vee Supply vo~age 4.5 5.5 V 

VIH High-level input voHage 2 V 

VIL Low-level input voHage 0.8 V 

TA Operating free-air temperature -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=-18mA -1.2 V 

Vee =0, VI =5.5V 10 
II 

Vee=5.5V, VI = 5.5 V or GND :1 
!lA 

lOS Vee = 4.5 V, VI(A) = 0, VI(B) =4.5V 100 rnA 

ICC Vee = 5.5 V, 10=0, VI = Vee or GND 1 rnA 

Alee* Vee = 3.6 V, One Input at 2.7 V, Other inputs at Vee or GND 0.2 rnA 

ei I Control pins VI =3VorO 4 pF 

eo(ON) Vo =3VorO, Switch on 8 pF 

eo(OFF) Vo=3VorO, Switch off 6 pF 

ron§ 
Vee =4.5V, VI =0, II =64mA 6 

Vee = 4.5 V, VI = 2.4 V, II = 15mA 
Q 

12 

t All typical values are at Vee = 5 V, TA = 25°C. 
* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
§ Measured by the vo~age drop between the A and B pin at the indicated current through the swftch. On-state resistance (ron! is determined by 

the lower of the voltages of the two (A or B) pins. 
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SN74CBT3245 
8-BIT CROSSBAR SWITCH 

NOVEMBER 1992 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO 
TA=-40°C TA=O°C 

PARAMETER TO 85°C TO 70°C UNIT (INPUT) (OUTPUT) 
MIN MAX MIN MAX 

tPLHt 0.25 

tPHLt 
AorB BorA ns 

0.25 

tpZH 1.5 7.5 
OEor OE AorB ns 

tpZL 1.5 7.5 

tpHZ 
OEorOE 

1.5 6.5 
Y ns 

tpLZ 1.5 6.5 

t This parameter IS characterized but not tested. This propagation delay IS due to the RC delay of the on-state resistance of the sWitch and the 
load capacitance. 

PARAMETER MEASUREMENT INFORMATION 

o 7V TEST S1 

soon 

S1 o Open 

f" 
tpLHitPHL Open 

tpL.Z!tPZL 7V 

tpHz!tPZH GND 

soon 
From Output --4~-"----'VVIr----.../ 

Under Test 

CL = 50 pF 
(see Note A) I 

7 

LOAD CIRCUIT Output 

(IO~~~~: }1.5V !1.=-V ___ _ 

enabling) tpZL ~ I+- I 
I 'tPLZ--.I 

Output --""1"""' I I 
Waveform 1 1.5 V I 

3V 

OV 

3V 
3V 

OV S1 al7V I '-__ r-<I-VOL+O.3V I - ---- VOL 
(see Note C) I I tpHZ -+i I+-

(SeeN~;:~ --.i 1.SV ~1:;;---
~ , , 

tPLH,., ,... I 
, ~ tpHL 

'r-----...\!:-l-_--= -~- VOH 
Output !1.SV ~ 

Output 
Waveform 2 

S1 at GND 
(see Note C) 

tpZH~ ~ ,,..---...,'i----- VOH 
VOH-O.3V 

________ -J VOL 
=OV 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capac~ance. 
B. All input pulses are supplied by generators having the following characteristics: PRR ~ 10 MHz, Zo = 50 Q, 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 the output is high excopt when disabled by the output control. 
D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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• Space-Saving Package Option: 
Shrink Smail-Outline Package Features 
EIAJ O.65-mm Lead Pitch 

• 5-0 Switch Connection Between Two Ports 

• Near-Zero Propagation Delay 

• TTL-Compatlble Input and Output Levels 

• Package Options Include Plastic DIP 
Packages and Smail-Outline and Thin 
Shrink Small-Outllne Packages 

description 

The SN74CBT3383 provides 10 bits of 
high-speed TTL-compatible bus switching or 
exchanging. The low on-state resistance of the 
switch allows bidirectional connections to be 
made while adding near-zero propagation delay. 

SN74CBT3383 
10-BIT BUS-EXCHANGE SWITCH 

- REVISED APRIL 1 993 

DB, DW, NT, OR PW PACKAGE 
(TOP VIEW) 

6E VCC 
C1 05 
A1 65 
61 A5 
01 C5 
C2 04 
A2 64 
62 A4 
02 C4 
C3 03 
A3 63 

GNO 6X 

The device operates as a 1 O-bit bus switch or a 5-bit bus exchanger, which provides data exchanging ofthe AS 
and CD pairs of signals. The bus-exchange function is selected when BX is high. The switches are connected 
when BE is low. 

The SN74CBT3383 is packaged in TI's shrink small-outline package (DB), which provides the same I/O pin 
count and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN74CBT3383 is characterized for operation from -40°C to 85°C. 

PRODUCT PREVIEW Inforrnltton concem. products In the form.11ve or 
d .. lgn ph... 01 development. Characteri.tic data and other 
.peclflcatlons 'N detlgn goall. T.XM In.trum.nts ... ..,.,.. the right to 
ch.ng. or dllcontlnue theM producII without notice. 

BE 

L 

L 

H 

FUNCTION TABLE 

BX A1-A5 B1-B5 FUNCTION 

L C1-C5 01-05 Connect 

.H 01-05 C1-C5 Exchange 

X Z Z ~isconnect 
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SN74CBT3383 
10-BIT BUS-EXCHANGE SWITCH 

NOVEMBER 1992-REVISEDAPRIL 1993 

logic symbolt logic diagram (positive logic) 

BX 

BE 

A1 

B1 

A2 

B2 

A3 

B3 

A4 

B4 

AS 

B5 

13 

1 

3 

4 

7 

8 

11 

14 

17 

18 

21 

22 

T "-

~ 

r--
& . .. X1,2 

I--

& X3,4 

I--, r-
1,3 2,3 

2,4 1,4 

" ~_! ::---'2 C1 

2 
C1 

5 

6 
01 4 5 

B1 01 

C2 
9 

10 
02 13 

BX 
C3 

15 
03 

16 

19 
C4 BE 
04 

20 
C5 

23 
05 

To Four Other 
2-Blt Switches 

t This symbol is in accordance with ANSI/IEEE SId 91-19B4 
and lEe Publication 617-12. 

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 
Current into any pin, 10 .....•......................................................•..... 128 rnA 
Input clamp current, 11K (VI < 0) .......................................................... -50 rnA 
Maximum power dissipation at TA = 55°C (in still air): DB package ............................... 0.5 W 

OW package ............................. 0.85 W 
NT package ............................... 1.3 W 
PW package ............................. 0.5 W 

Storage temperature range ....................................................... -65°C to 150·C 

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

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

recommended operating conditions 

MIN MAX UNIT 

Vee Supply voltage 4.5 5.5 V 

VIH High-level input voltage 2 V 

VIL Low-level input voltage 0.8 V 

TA Operating free-air temperature -40 85 ·C 

1ExAs ~ 
INSTRUMENTS 

5-12 POST OFFICE BOX 655303 • DAUAS. TEXAS 75265 

== W 

~ 
a: 
D. 
t
O 
::l 
C 
o a: 
D. 



SN74CBT3383 
10·BIT BUS·EXCHANGE SWITCH 

NOVEMBER 1992 - REVISED APRIL 1993 

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

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

V,K Vce = 4.5 V, II =-18mA -1.2 V 

Vce =0, V, =5.5V 10 
I, 

Vce = 5.5 V, V, =5.5VorGND ±1 
!-1A 

lOS Vee = 4.5 V, V'lA) =0, V,(B) =4.5V 100 mA 

ICC Vce= 5.5 V, 10=0, V, = Vee or GND 1 mA 

dice:!: Vee =3.6V, One input at 2.7 V, Other inputs at Vee or GND 0.2 mA 

Ci I Control pins V,=3VorO 4 pF 

ColON) Vo =3VorO, Switch on 8 pF 

eo(OFF) Vo = 3VorO, Switch off 6 pF 

ron§ 
Vee=4.5V, V, =0, " = 64mA 6 

Q 
Vce = 4.5 V, V, = 2.4 V, I, = 15 mA 12 

t All typical values are at VCC = 5 V, TA = 25°C. 
:(: This is the increase in supply current for each input that is at the specified TTL voltage level ralher than Vec or GND. 
§ Measured by the voltage drop between the A and B pin at the indicated current through the switch. On-state resistance (ronl is determined by 

the lower of the voltages of the two (A or B) pins. 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO 
TA =_40°C TA =O°C 

PARAMETER TO 85°C TO 70°C UNIT 
(INPUT) (OUTPUT) 

MIN MAX MIN MAX 

tPLH" 0.25 

tPHL" 
Aor B BorA ns 

0.25 

tpLH 1.5 7.5 
BX AorB ns 

tpHL 1.5 7.5 

tpZH 1.5 7.5 
BE AorB ns 

tpZL 1.5 7.5 

tpHZ 
BE 

1.5 6.5 
Y ns 

tpLZ 1.5 6.5 

" This parameter IS characterized but not tested. ThiS propagation delay IS due to the Re delay of the on-state resistance of the sWitch and the 
load capacitance. 
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SN74CBT3383 
10-BIT BUS-EXCHANGE SWITCH 

NOVEMBER 1992 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

S1 
SOOO 

From Output --4I---",--A.IVV---./ 
Under Test 

CL=50pF T 
(see Note A) 

sooo 

LOAD CIRCUIT 

VOLTAGE WAVEFORMS 

o 7V TEST S1 

o Open tpLHftPHL Open 

r' tPL.ZItPZL 7V 

tpHz!tPZH GNO 

Output 
Control ~. ~ 

(low-level \1.5V 1i_1•5V OV 
enabling) tPZL --.: 14- 1 1-- - - -

1 1 tpLZ-.i ~ 
Output ---;-1 "",~I 1 K"'--- 3 V Waveform 1 1 5 V 

S1 st7V I' 1 VOL + 0.3 V V 
1 • 1 ----- OL 

(see Note C) 1 1 tPHZ -+i I+-
tpZH~ J4- 1 

Output 1 
Waveform 2 I,....--.....,~i-V- - - -V VOH 

1.5V OH-0.3 
S1 stGNO . _ 

(see Note C) ___ J '" 0 V 

3V 

VOLTAGE WAVEFORMS 

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

5-14 

B. All input pulses are supplied by generators having the following characteristics: PRR 5 10 MHz, Zo = 50 0, tr 5 2.5 ns, tf 5 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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• Space-Saving Package Option: 
Shrink Small-Outline Package 
Features EIAJ O.65-mm Lead Pitch 

• 5-Q Switch Connection Between Two Ports 
• Near-Zero Propagation Delay 

• TIL-Compatible Input and Output Levels 
• Package Options Include Plastic DIP 

Packages and Small-Outline and Thin 
Shrink Small-Outline Packages 

description 

The SN74CBT3384 provides 10 bits of high
speed TIL-compatible bus switching. The low 
on-state resistance of the switch allows 
bidirectional connections to be made while adding 
near-zero propagation delay. 

SN74CBT3384 
DUAL 5·BIT CROSSBAR SWITCH 

NOVEMBER 1992 - REVISED APRIL 1993 

DB, ow, NT, OR PW PACKAGE 
(TOP VIEW) 

WE VCC 
181 285 
1A1 2A5 
1A2 2A4 
182 284 
183 283 
1A3 2A3 
1A4 2A2 
184 282 
185 281 
1A5 2A1 

GND 20E 

The device is organized as two 5-bit switches with separate output-enable (OE) inputs. When OE is low, the 
switch is on and port A is connected to port B. When OE is high, the switch is open and a high-impedance state 
exists between the two ports. 

The SN74CBT3384 is packaged in Tl's shrink small-outline package (DB), which provides the same I/O pin 
count and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN74CBT3384 is characterized for operation from -40°C to 85°C. 

OE1 

L 

L 

H 

H 

PRODUCT PREVIEW Information concern. product. In the formattve or 
design ph... of development. Characlerhrtic datil and other 
specifications Ire design goals. Texa, Instruments reserves tne right to 
change or discontinue these product. without notice. 

FUNCTION TABLE 

OE2 B1-B5 BS-B10 FUNCTION 

L A1-A5 AS-A10 Connect 

H A1-A5 Z Connect 

L Z AS-A1O Connect 

H Z Z Disconnect 
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SN74CBT3384 
DUAL 5-BIT CROSSBAR SWITCH 

NOVEMBER 1992- REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 

10E 

1A1 

lA2 

1A3 

1A4 

lAS 

20E 

2A1 

2A2 

1 

3 

4 

7 

8 

11 

13 

14 

17 

..... Xl 

1 

"-

2 
1 

5 

6 

9 

10 

15 

16 

181 

1B2 

183 

184 

185 

281 

282 

2A3 283 
18 19 

2A4 284 
21 20 

2A5 285 
22 23 

14 15 
~1~Ir-;81 

- --22 23-

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

2A5~I 285 

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 
Current into any pin, 10 .................................................................. 128 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DB package ............................... 0.5 W 

OW package ............................. 0.85 W 
NT package ............................... 1.3 W 
PW package ............................. 0.5 W 

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

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

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

recommended operating conditions 

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 

TA Operating free-air temperature -40 85 'c 

1ExAs ~ 
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SN74CBT3384 
DUAL 5-BIT CROSSBAR SWITCH 

NOVEMBER 1992 - REVISED APRIL 1993 

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

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VIK VCC = 4.5 V, ,,=-18mA -1.2 V 

Vee =0, v, =5.5V 10 
I, 

Vee=5.5V, v, = 5.5 V or GND ±1 
j.tA 

lOS Vec = 4.5 V, VI(A) =0, VI(B) =4.SV 100 mA 

ICC Vee = 5.5 V, '0=0, VI = Vec or GND 1 mA 

Ll.lee; Vee = 3.SV, One input at 2.7 V, Other inputs at Vee or GND 0.2 mA 

ei I Control pins V,=3VorO 4 pF 

eo(ON) Vo = 3 VorO, Switch on 8 pF 

Co(OFF) Vo = 3VorO, Switch off S pF 

ron§ 
Vee =4.5V, VI =0, 'I =S4mA 6 

Q 
Vee =4.5V, V, = 2.4 V, ',= 15mA 12 

t All typical values are at Vee = 5 V, TA = 25°C. 
; This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
§ Measured by the voltage drop between the A and B pin at the indicated current through the switch. On-state resistance (ro,,) is determined by 

the 'ower of the voltages of the two (A or B) pins. 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO 
TA =-40°C TA=O°C 

PARAMETER TO 85°C TO 70°C UNIT 
(INPUT) (OUTPUT) 

MIN MAX MIN MAX 

tpLH~ 0.25 

tpHL~ 
AorB BorA ns 

0.25 

tpZH 1.5 7.5 
OE AorB ns 

IPZL 1.5 7.5 

tpHZ 
OE 

1.5 6.5 
Y ns 

tpLZ 1.5 6.5 

~ This parameter is characterized but not tested. This propagation delay is due to the Re delay of the on-state resistance of the SWitch and the 
load capacitance. 
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SN74CBT3384 
DUAL 5-BIT CROSSBAR SWITCH 

NOVEMBER 1992-REVISEDAPRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output - .... ---...--'VIJ'Ir--_...J 

Under Test 

CL-SOpF T 
{sea Note A) 

5000 

LOAD CIRCUIT 

VOLTAGE WAVEFORMS 

o 7V TEST S1 

o Open 

rD 

tplJi/tPHL Open 

tPLZl'tPZL 7V 

tpHz/tPZH GND 

Output 

(Io':..::: \1.5 V i1.5V 
enabling) tiL.. I ----- OV 

PZL-t1 - I 
Output __ .;.-1 .... : tpLZ -.I ~ __ _ 

Waveform 1 I \: 1.5 V II 1/ 3 V 
S1st7V I '\ £VOL+O.3V V 

{sea Note C) I I I --- OL 
I I tpHZ~ j4-

tpZH ~ 14- I 
Output 1---- VOH 

Waveform 2 /1.5 V ""\ VOH-O.3V 
S1 atGND . '-...:. 

(aee Note C) ---...I -0 V 

3V 

VOLTAGE WAVEFORMS 

NOTES: A. CL Includes probe and jig capacitance. 
B. All Input pulses are supplied by generators having the following charactaristics: PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, tf s 2.5 ns. 
C. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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SN74CBT6800 
10-BIT CROSSBAR SWITCH 

WITH PRECHARGED OUTPUTS FOR LIVE INSERTION 

• 5-0 Switch Connection Between Two Ports 

• Near-Zero Propagation Delay 

• TTL-Compatlble Input and Output Levels 
• Outputs Are Precharged by Bias Voltage to 

Minimize Signal Distortion During Live 
Insertion 

• Package Options Include PlastiC DIP 
Packages and Smail-Outline and Thin 
Shrink Smail-Outline Packages 

description 

The SN74CBT6800 provides 10 bits of high
speed TTL-compatible bus switches. The low 
on-state resistance of the switch allows 
bidirectional connections to be made while adding 
near-zero propagation delay. The device also 
precharges the B port to a user-selectable bias 
voltage (BIASV) to minimize live-insertion noise. 

MARCH 1993-REVISEDAPRIL 1993 

ow, NT, OR PW PACKAGE 
(TOP VIEW) 

ON 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 

Al0 
GND 

VCC 
61 
62 
63 
64 
65 
66 
67 
68 
69 
610 
61ASV 

The SN74CBT6800 is organized as one 10-bit switch bank with a single enable (ON) input. When ON is low, 
the switch is on and port A is connected to port B. When ON is high, the switch between port A and port B is 
open and the B port is precharged to the BIASV voltage through the equivalent of a 10-kO resistor. 

The SN74CBT6800 is charaCterized for operation from -40·C to 8S·C. 

logic symbolt 

BIASV 

Al 

A2 

A3 

A4 

AS 

AS 

A7 

A8 

A9 

Al0 

1 f', 

L 
13 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

ON 

L 

H 

Xl 

X2 

2 , r 23 
1 1,2 

22 

21 

20 

19 

18 

17 

16 

15 

14 

FUNCTION TA6LE 

61-610 FUNCTION 

A1-A10 Connect 

61ASV Precharge 

logic diagram 

Al 
2 

61 • 
62 • 
63 • 
B4 Al0 11 

65 

66 

67 

B8 

B9 

Bl0 

t This symbol Is In accordance with ANSI/IEEE SId 91-1984 
and IEC Publication 617-12. 
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23 
61 
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14 

610 
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SN74CBT6800 
1 O-BIT CROSSBAR SWITCH 
WITH PRECHARGED OUTPUTS FOR LIVE INSERTION 
MARCH 1993- REVISED APRIL 1993 

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

Supply voltage range, Vee .......................................................... -0.5 V to 7 V 
Bias voltage range, BIASV ....................................................... -0.5 Vto Vee V 
Input voltage range, Vj{see Note 1) ......................................... -0.5 V toVee + 0.5 V 
Current into any pin, 10 .................................................................. 128 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): OW package ............................. 0.85 W 

NT package ............................... 1.3 W 
PW package ............................. 0.5 W 

Storage tempe-rature 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 conditions for extended periods may affect device reliability. 

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

recommended operating conditions 

MIN MAX UNIT 

Vce Supply voltage 4.5 5.5 V 

BIASV Supply voltage 0 Vee V 

VIH High-level input voltage 2 V 

VIL Low-level input voltage 0.8 V 

TA Operating free-air temperature -40 85 ·e 

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

PARAMETER TEST CONDITIONS MIN TYp:j: MAX UNIT 

VIK Vee = 4.5 V. 11=-18mA -1.2 V 

Vee=O, VI =5.5V 10 
II 

Vee = 5.5 V. VI = 5.5 V or GND ",1 JAA 

10 Vee = 4.5 V. BIASV = 2.4 V, Vo= 0 0.25 mA 

lOS Vee =4.5 V. VI(A) = 0, VI{B) =4.5V 100 mA 

ICC Vee = 5.5 v, 10=0, VI = Vee or GND 1 mA 

~Iee§ Vee = 3.6 V, One input at 2.7 V, Other inputs at Vee or GND 0.2 mA 

ei I Control pins VI=3VorO 4 pF 

eo{ON) Vo =3VorO, Switch on 8 pF 

eo(OFF) Vo = 3 VorO, Switch off 6 pF 

ronll 
Vee = 4.5 V, VI =0, II =64mA 6 

Cl 
Vee=4.5V, VI =2.4V, 11=15mA 12 

10 Vee = 4.5 V, BIASV = 2.4 V, Vo= 0 0.25 mA 

:I: All typical values are at Vee = 5 V, TA = 25·e. 
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vee or GND. 
II Measured by the voltage drop between the A and B pins at the indicated currentthrough the switch. On-state resistance {r ool is determined by 

the lower of the voltages of the two (A or B) pins. 
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SN74CBT6800 
1 O-BIT CROSSBAR SWITCH 

WITH PRECHARGED OUTPUTS FOR LIVE INSERTION 
MARCH 1993 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO 
TA=-40·C TA=O·C 

PARAMETER T085·C T070·C UNIT (INPUT) (OUTPUT) 
MIN MAX MIN MAX 

tPLHt 0.25 

tPHLt 
Aor B BorA ns 

0.25 

tPZH* 1.5 7.5 

tpZL§ 
ON AorB ns 

1.5 7.5 

tpHZ* 
ON 

1.5 6.5 

tPLZ§ 
Aor B ns 

1.5 6.5 

t This parameter IS characterized but not tested. This propagallon delay IS due to the RC delay of the on-state resistance of the sWitch and the 
load capacitance. 

* BIASV= GND 
§BIASV=3V 

PARAMETER MEASUREMENT INFORMATION 

o 7V TEST 51 

CL=SOpF 
(see Note A) I 5000 

Sl a Open 

r' 
tpLHftpHL Open 

tpt.z!tPZL 7V 

tpHz!tPZH GND 

SOOO 
From Output - ..... J--... --JVVIr---J 

Under Test 

-::-

Input L 

Output 

Control, ./ 
(low-level ,1.SV lj_l.:.V ___ _ 

enabling) tpZL ~ 14-- , 
, I tPLZ--.I 

Output ----~~I I 

3V 
LOAD CIRCUIT 

OV 

3V 
(see Note B) --Ii 1.S V 

tpLH ~ ~ 

Waveform 1 1.S V I 
Sl at7V : '--__ ~\__~b...+~.~ VOL 

(see Note C) I I tpHZ ~ j.-, 
Output )t 1.S V 

Output 
Waveform 2 

Sl at GND 
(see Note C) 

tpZH ~ i+- I 
I~---r---- VOH 

VOH-O.3V 

=OV 

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

NOTES: A. CL includes probe and jig capacHance. 
B. All input pulses are supplied by generators having the following characteristics: PRR .. 10 MHz, Zo = 50 0, 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 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. 

Figure 1. Load Circuit and Voltage Waveforms 
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• 5-0 SwHch Connection Between Two Ports 
• Near-Zero Propagation Delay 
• TTL-Compatlble Input and Output Levels 
• Packaged In Plastic 30a-mll Shrink 

Smail-Outline and Thin Shrink 
Smail-Outline Packages 

description 

The SN74CBT16209 provides 18 bits of 
high-speed TTL-compatible bus switching or 
exchanging. The low on-state resistance of the 
switch allows bidirectional connections to be 
made while adding near-zero propagation delay. 

The device operates as an 18-bit bus switch or a 
9-bit bus exchanger, which provides data 
exchanging between the four signal ports using 
the data-select inputs (SO-S2). 

The SN74CBT16209 is characterized for 
operation from -40·C to 8S·C. 

FUNCTION TABLE 

FLOW CONTROL OUTPUTS 

SO S1 52 A1 A2 

L L L Z Z 

H L L Z B2 

L H L B2 Z 

H H L Bl B2 

L L H 61 Z 

H L H Z Z 

L H H Z Bl 

H H H B2 Bl 

SN74CBT16209 
18·BIT BUS EXCHANGE SWITCH 

NOVEMBER 1992 - REVISED APRIL 1993 

DGG OR DL PACKAGE 
(TOP VIEW) 

SO Sl 
lA1 S2 
lA2 181 

GND 4 182 
2Al 281 
2A2 282 
Vee GND 
3Al 381 
3A2 382 

GND GND 
4Al 481 
4A2 482 
5Al 581 
5A2 582 

GND GND 
6Al 681 
6A2 682 
7Al 781 
7A2 782 

GND GND 
8Al 881 
8A2 882 
9Al 981 
9A2 982 

FUNCTION 

Disconnect 

A2to B2 

Alto B2 

Alto Bl. A2to 62 

Al to B1 

Disconnect 

A2to Bl 

Alto B2. A2to Bl 

lExAs ~ 
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SN74CBT16209 
18-BIT BUS EXCHANGE SWITCH 

NOVEMBER 1992- REVISED APRIL 1993 

logic symbolt 

so 
S1 

52 

1A1 

1A2 

2A1 

2A2 

3A1 

3A2 

4A1 

1 

48 

47 

2 

3 

5 

6 

8 

9 

11 

rx
' 

xo 
1 X¥~ X1 

X2 
2 3 X3,X4 

4 X5 
5 X6 
6 X7 
7- I-XB,X9 

r 
2,3,5,8 3,5,7,9 

1,4,7,9 1,2,4,8 

46 

45 

44 

43 

41 

40 

38 

1B1 

1B2 

2B1 

282 

3B1 

3B2 

4B1 
12 37 

4A2 482 
13 36 

5A1 581 
14 35 5A2 582 
16 33 

6A1 681 
17 32 6A2 682 
18 31 

7A1 781 
19 30 

7A2 782 
21 28 

8A1 BB1 
22 27 

8A2 882 
23 26 

9A1 981 
24 25 

9A2 982 

t This symbol is in accordance with ANSI/IEEE SId 91-1984 
and lEe Publication 617-1'2. 

logic diagram 

1A1 ~t r--~~--,,54;":"1B1 

! ~ t r---+-I-----. 

1A2 ...::3'--_.--___ +___. .-+-_ _....:::63:::.. 1B2 

so 
S1 
S2 

Flow 
Control 
Logic 

To Eight Other 
2-81t Switches 

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 
Current into any pin, 10 .................................................................. 128 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ............................ 0.6 W 

DL package .............................. 0.85 W 
Storage temperature range ....................................................... -65°C to 150°C 

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

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

ThxAs ,If 
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recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

TA Operating free-air temperature 

SN74CBT16209 
18-BIT BUS EXCHANGE SWITCH 

NOVEMBER 1992 - REVISED APRIL 1993 

MIN MAX UNIT 

4.5 5.5 V 

2 V 

0.8 V 

-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=-18mA -1.2 V 

Vee =0, VI =5.5V 10 
II 

Vec=5.5V, VI = 5.5 Vor GND ±1 
iAA 

lOS Vee =4.5V. VI(A) =0. VI(B) =4.5V 100 mA 

ICC Vee = 5.5 V, 10=0, VI = Vee or GND 1 mA 

.'.ICC; Vee = 3.6 V, One input at 2.7 V. Other inputs at Vee or GND 0.2 mA 

ei I Control pins VI =3VorO 4 pF 

eo(ON) Vo = 3 VorO, Switch on 8 pF 

Co(OFF) Vo=3VorO. Switch off 6 pF 

ron§ 
Vee = 4.5 V, VI =0, II =64mA 6 

Q 
Vee = 4.5 V, VI = 2.4 V, 11=15mA 12 

t All typical values are at Vee = 5 V, TA = 25°C. 
; This is the increase in supply current for each input that is at the specified TIL voltage level rather than Vee orGND. 
§ Measured by the voltage drop between the A and B pin at the indicated current through the switch. On-state resistance (ron) is determined by 

the lower of the voltages of the two (A or B) pins. 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO 
TA=-40°C TA=O°C 

PARAMETER TO 85°C TO 70°C UNIT (INPUT) (OUTPUT) 
MIN MAX MIN MAX 

tPLH1I 0.25 

tPHL1I 
Aor B BorA ns 

0.25 

tpLH 1.5 7.5 
SO, Sl, S2 Aor B ns 

tpHL 1.5 7.5 

tpZH 1.5 7.5 
SO, Sl, S2 Aor B ns 

tpZL 1.5 7.5 

tPHZ 1.5 6.5 
SO, Sl, S2 Aor B ns 

tpLZ 1.5 6.5 

11 This parameter is characterized but not tested. This propagation delay is due to the Re delay of the on-state resistance of the switch and the 
load capacitance. 
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SN74CBT16209 
18·BIT BUS EXCHANGE SWITCH 

NOVEMBER 1992-REVISEDAPRIL 1993 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output --.--.--"V\,"v----/ 

Under Test 

CL=50pF T 
(see Note A) 

5000 

LOAD CIRCUIT 

VOLTAGE WAVEFORMS 

o 7V TEST S1 

o Open tpl.H/'IPHL Open 

1- tpL.,Z!tPZL 7V 

tPHzitPZH GND 

Output 3V 

(IO~:~~: \1.5 V '-1.5 V ___ _ 
enabling) t I '- I 0 V 

PZL~ _ I 

Output --.,.1 """ I tpLZ -.I J4-_--
Waveform 1 i ~1 5V I IF 3V 

S1at7V I " I.{.VOL+O,3V V I . I - --- OL 
(see Note C) I I tpHZ --+I j.-

tpZH ~!4- I 
Output I --- VOH 

Waveform 2 11,5 V '\ V{)H - 0,3 V 
S1 atGND . '-.: 

(see Note C) ___ ..J .., 0 V 

VOLTAGE WAVEFORMS 

NOTES: A. CL Includes probe and jig capacitance, 
B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, Ir s 2.5 ns, tf s 2.5 ns. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

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

Figure 1. Load Circuit and Voltage Waveforms 
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• 5-Q Switch Connection Between Two Ports 

• Near-Zero Propagation Delay 

• TTL-Compatlble Input and Output Levels 

• Packaged In Plastic 30Q-mll Shrink 
Smail-Outline and Thin Shrink 
Smail-Outline Packages 

description 

The SN74CBT16212 provides 24 bits of high
speed TIL-compatible bus switching or 
exchanging. The low on-state resistance of the 
switch allows bidirectional connections to be 
made while adding near-zero propagation delay. 

The device operates as a 24-bit bus switch or a 
12-bit bus exchanger, which provides data 
exchanging between the four signal ports, via the 
data-select pins (SO-S2). 

The SN74CBT16212 is characterized for 
operation from -40·C to 8S·C. 

FUNCTION TABLE 

FLOW CONTROL OUTPUTS 

so S1 52 A1 A2 

L L L Z Z 

H L L Z 82 

L H L 82 Z 

SN74CBT16212 
24·BIT BUS·EXCHANGE SWITCH 

NOVEMBER 1992 - REVISED APRIL 1993 

DGG OR DL PACKAGE 
(TOP VIEW) 

51 
lAl 52 
lA2 181 
2Al 4 182 
2A2 281 
3Al 282 
3A2 381 

GND GND 
382 

4A2 481 
482 

5A2 581 
SAl 582 
6A2 681 
7Al 682 
7A2 781 

vee 782 
8Al 881 

GND GND 
8A2 882 
9Al 981 
9A2 982 

10Al 10Bl 
10A2 10B2 
llAl 11 Bl 
llA2 1182 
12Al 12Bl 
12A2 12B2 

FUNCTION 

Disconnect 

A2to 82 

A1 to 82 

H H L 81 B2 A1 to 81, A2to 82 

L 

H 

L 

H 

PRODUCT PREVIEW InlCII1IIIIIon _",. prod_in till """'II ... or 
deolgo pII... 01 _.0111. Cho""orillic do.. and other 
.peciff~tlon ..... detlgn .. " 1oa. Instrum.nts ..... rws the rtgh110 
ching. or dlllcontinue tbttt productl whhout not_ 

L 

L 

H 

H 

H 81 Z A1 to 81 

H Z Z Disconnect 

H Z 81 A2to 81 

H 82 81 A1 to 82, A2to 81 
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SN74CBT16212 
24-BIT BUS-EXCHANGE SWITCH 

NOVEMBER 1992 - REVISED APRIL 1993 

logic symbolt 

so 
S1 

52 

1A1 
2 

1 

56 

55 

'} DX,_ XO 

1 X~~ X1 
X2 

2 3 X3,X4 
4 X5 
5 X6 
6 X7 
7 XB,X9 

r 
2,3,5,8 3,5,7,9 

logic diagram 

54 

1A2 
3 

1,4,7,9 1,2,4,8 
53 

181 

182 

281 

282 

381 

382 

481 

482 

581 

582 

681 

682 

781 

782 

881 

882 

981 

982 

1081 

1082 

1181 

1182 

1281 

1282 

1A2 ...;3,--~...--__ -+-..., r--+-_ ... ...;:530=.., 182 

2A1 

2A2 

3A1 

3A2 

4A1 

4A2 

SA1 

5A2 

6A1 

6A2 

7A1 

7A2 

SA1 

8A2 

9A1 

9A2 

10A1 

10A2 

11A1 

11A2 

12A1 

12A2 

4 

5 

6 

7 

9 

10 

11 

12 

13 

14 

15 

16 

18 

20 

21 

22 

23 

24 

25 

'26 

27 

28 

52 

51 

50 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

37 

36 

35 

34 

33 

32 

31 

30 

29 

so 
S1 
52 

t This symbol is in accordance with ANSI/IEEE SId 91-1984 
and lEe Publication 617-12. 
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SN74CBT16212 
24-BIT BUS-EXCHANGE SWITCH 

NOVEMBER 1992 - REVISED APRIL 1993 

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 
Current into any pin, 10 .................................................................. 128 mA 
Input clamp current, 11K (VI < 0) .......................................................... -50 mA 
Maximum power dissipation at TA = 55°C (in still air): DGG package ................. " . ... . .... 0.7 W 

DL package ................................. 1 W 
Storage temperature range ....................................................... -65°C to 150°C 

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

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

recommended operating conditions 
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 

TA Operating free-air temperature -40 85 ·C ;: 
W 

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

PARAMETER TEST CONDITIONS MIN TYpt MAX UNIT 

VIK VCC =4.5V. 11=-18mA -1.2 V 

VCC=O. VI =5.5V 10 
II 

VCC = 5.5 V. VI = 5.5 Vor GND ±1 
jlA 

lOS Vcc= 4.5V. VI(A) =0. VI(B) =4.5V 100 mA 

ICC VCC = 5.5 V. 10=0. VI = VCC or GND 1 mA 

t.ICC* VCC =3.6V. One input at 2.7 V. Other inputs atVCC or GND 0.2 mA 

Ci I Control pins VI=3VorO 4 pF 

ColON) Vo=3VorO. Switch on 8 pF 

Co(OFF) Vo=3VorO. Switch off 6 pF 

ron§ 
VCC =4.5V. VI =0. II =64mA 6 

0 
VCC = 4.5 V. VI =2.4V. II = 15mA 12 

t All typical values are at Vcc = 5 V. TA = 25°C. 
* This is the increase in supply current for each input that is at the specified TIL voltage level rather than VCC or GND. 
§ Measured by the voltage drop between the A and B pins at the indicated currentthrough the switch. On-state resistance (ron! is determined by 

the lower between the A or B pins. 
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SN74CBT16212 
24·BIT BUS·EXCHANGE SWITCH 

NOVEMBER 1992- REVISED APRil 1993 

switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 

FROM TO 
TA=-40·C TA=O·C 

PARAMETER TO 85·C T070·C UNIT (INPUl) (OUTPUl) 
MIN MAX MIN MAX 

tPLHt 0.25 

tPHLt 
AorB BorA ns 

0.25 

tpLH 1.5 7.5 
SO. S1. S2 AorB ns 

tpHL 1.5 7.5 

tpZH 1.5 7.5 
SO. S1. S2 Aor B ns 

tpZL 1.5 7.5 

tpHZ 1.5 6.5 
SO. S1. S2 AorS ns 

tPLZ 1.5 6.5 

t This parameter IS characterized but not tested. This propagallOn delay IS due to the RC delay of the on-state resistance of the swHch and the 
load capacitance. 

PARAMETER MEASUREMENT INFORMATION 

S1 5000 
From Output --.>---..--...JVVV----" 

Under Test 

CL=50pF T 
(see Note A) 

sooo 

LOAD CIRCUIT 

o 7V 

o Open 

r' 
-::-

TEST S1 

tpLHitPHL Open 

tPLZltPZL 7V 

tPHz/tPZH GND 

Output r----- 3 V 
Control ~ '1.5 V t15 V 

(Iow-Ievel:\ • 
enabling) tiL.. • I -----PZL-+j _ 

OV 

(SeeN~:: J, 1.5V ),1:;;---

tpLH 141 .11 II.. - I 

3V I I tPLZ-.I 
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Introduction 

The evolution to 3.3-V supply is being driven by a complex matrix of requirements. Leading the way are the 
characteristics of advanced semiconductor processing and the need to reduce system power without a corresponding 
tradeoff in system performance. Reduction of the horizontal and vertical feature sizes of transistors is the most common 
method of increasing the density of cells that can be contained in an integrated circuit. These feature sizes or geometries 
are typically represented as minimum process dimensions for advanced products such as dynamic random access 
memories (DRAMs). 

DRAM manufacturers have forecasted that all64M versions will be developed for operation from a supply voltage of 
3.3 +/- 0.3 V. For 16M-DRAM products, there is no such rule-of-thumb as certain vendors expect to operate from 
3.3 V, while others offer different product versions with differing voltage levels. An approach used by several 
manufacturers is to provide 5-V power supply operation externally with internal step-down conversion to 3.3 V. For 
static random access memories (SRAMs), manufacturers have announced that most versions of the 16M will operate 
at 3.3 V or lower (with some down to 2.7 V). 

Typica11M-DRAM geometries are on the order of 1.2 !lm, and it is not a problem to apply a 5-V power supply to these 
type of products. However, as the feature sizes of DRAMs shrink, the stresses of 5-V operation can preclude their reliable 
operation due to high field-effect failures. One such effect is hot -carrier injection which over time increases the 
transistor's threshold, leading to eventual nonoperation. Another field-effect concern is the breakdown ofthe transistor's 
gate oxide, causing internal shorts. Therefore, reducing the supply voltage is one way to ensure reliable operation of 
devices fabricated in state-of-the-art processes. 

The reduction of Vee from 5 V to 3.3 V also reduces the power consumed by the device, increasing system reliability 
while reducing costs associated with the removal of the heat. The power consumption of a device is primarily a function 
of its capacitive load, frequency of operation, and supply voltage. However, capacitive load and frequency have a linear 
effect on a device's power consumption while supply voltage has a square relationship. Because of this square 
relationship, a small reduction in voltage significantly reduces the power consumed, as illustrated in Figure 1, and is 
a driving factor towards 3.3-V operation. 

P(W) 

1.2 ,----,-----,...-----,---..,---, 

1.0 

0.8 1----4----1-

0.6 f----+---+--__ ~f_--_+---_l 

0.4 1----4--_7"""'-1--

0.2 f---::;.,..,,-+---=~-=.-t_--_+---_I 

10 20 30 40 50 

Frequency (MHz) 

Figure 2. 3-V to 5-V Power vs Frequency Comparison 

The Market for Low Voltage 

User demand for low-voltage products can be grouped into specific brackets depending on their performance-power 
priorities. End equipments such as multiuser servers, engineering workstations, high-end desktop pes, and other 
high-performance motherboards favor high performance over low power but are interested in 3.3-V products to reduce 
or eliminate bulky, noisy cooling fans in the neverending attempt to shrink external case size for better desktop fit. Some 
end equipments favor low power at the expense of high performance such as battery-powered notebook and palmtop 
computers, portable test equipment, and point-of-sale terminals. A few end equipments require equal priority for high 
performance and low power such as lap-top computers, automotive and air/space products. 



The universal benefits to users of low-voltage products are higher reliability and lower cost. The higher reliability is 
relative to standard 5-V solutions and results from lower stress gradients on device junctions and oxides,lower build-up 
of heat due to lower power consumption and improved signal integrity from the reduction in ground bounce and signal 
noise. Lower power consumption usually yields lower costs since power costs money to generate and heat costs money 
to dissipate. All things considered, it is desirable to use inexpensive plastic packages instead of metal or ceramic to 
dissipate heat. For battery users, an added benefit of the lower power consumption of low voltage products is one of 
increased battery lifetime. 

Of all the end equipment groups which can benefit from the use of low-voltage products, it appears that demand will 
be initially driven by battery-operated computers. This market segment is defined by notebook and palmtop computers, 
as well as, point-of-sale terminals which are designed to capture data at remote field sites and either store it for 
downloading later or transmit it real time via an onboard transmitter. The goal for these systems is to have a battery life 
of 8 to 10 hours, roughly the equivalent of one work day or the time to complete a transcontinental airplane trip. 

The umegulated battery market is itself quite varied, however, because different batteries exhibit very different voltage 
characteristics between fully charged and discharged states. Two AA batteries provide for 3-V supply when charged, 
decreasing to about 2.7 V after use. Three NiCad batteries provide for a baseline 3.6-V supply fully charged but the 
spread actually runs from about 3.3 V up to 3.9 V. For now, the umegulated battery market demands low-voltage 
products which are optimized to run from 2.7 V up as high as 3.9 V. Since performance is directly related to supply 
voltage, it is more important for device optimization to be reduced to 2.7 V since this is where devices slow down 
appreciably. 

There are some barriers for low-voltage acceptance in the short term. Specification standardization remains an issue. 
Also, the access to adequate supplies of 3.3-V devices can be a problem. Generally, ORAM memories are leading the 
way into 3.3-V operation with SRAM memories close behind. Coupled with the low-voltage microprocessors now 
available, systems are being implemented with the core components operating at 3.3 V. with volume requirements not 
beginning until the 1994-1995 timeframe. Hindering the migration to a full 3.3-V system is the availability of support 
products such as: disk drives, LCOs, ND, RF transmitters, and EPROMS. 

Migration to 3.3 V 

The need to migrate to power supplies less than 3.3 V has been an issue since 1984 when, through various JEOEC 
committees, two standards were adopted. Standard 8.0 was intended to address both regulated (3 V to 3.6 V) and 
umegulated (2 V to 3.6 V) battery applications. Standard 8.1 was intended to address higher performance applications 
operating from a regulated power supply which could interface to a standard 5-V TIL device as well as a low-voltage 
device. Essentially, Standard 8.0 established regulated low-voltage CMOS (LVCMOS) and umegulated low-voltage, 
battery-operated (LYBO) interfaces, and Standard 8.1 established the low-voltage TTL (LVTTL) interface. 

Committee members have since determined that the original two standards are inadequate. Since most systems currently 
require a TTL interface, Standard 8.1 LVTTL is the more critical one being reviewed. When ratified, the new LVTTL 
standard will present methods for interfacing with 5-V systems, as well as, containing a provision for battery-operated 
systems. Until this point, however, a generic lack of compatibility will exist between the various 3.3-V and 5-V 
interfaces. 

Existing solutions for 3.3-V operation have historically been 5-V products and processes characterized for 3.3-V 
operation. A CMOS process is typically chosen because of the scaling effect of the inverter thresholds with respect to 
the supply voltage. HCMOS and Advanced CMOS devices support both 5-V and 3.3-V operation by this method. One 
drawback is slower propagation delay when compared to parts specifically designed for 3-V operation. A limitation of 
many of these devices is their inability to directly interface to a 5-V system when running off a 3.3-V supply, due to 
diodes from the input and input/output (I/O) pins to Vee. This limits input voltages to Vec+0.5 V and limits direct 
connection to a 5-V system. 
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Mixed Mode Operation 

This dilemma of device compatibility between the large installed base of 5-V systems with the newly emerging 3.3-V 
systems is a pressing industry concern. Mixed mode operation allows for direct communication between the two 
systems. Devices which support this mode must be designed for maximum input voltages of 5.5-V without any long term 
reliability issues. Another concern is that the output drive must be capable of driving a standard TIL backplane, while 
still providing for rail-to-rail switching for compatibility with 3-V CMOS system. 

Figure i compares the standard TIL interface levels with two of the emerging low voltage standards. Low voltage 
CMOS (LVCMOS) is a pure CMOS specification which specifies low current rail-to-rail output drive, along with input 
voltage level, VIH and VII-> which are ratios of Vee. Low-voltage TIL (LVTIL) utilizes the standard TIL input levels 
of 0.8 and 2 V, as well as specifying a higher output drive than (LVCMOS). To ensure interoperability between these 
three varied standards, a multipurposed low-voltage interface device must meet ensure requirements of all 
specifications. 

LVCMOS 

(2.7 V -3.6 V) 

3.3 V 

VOH VCC-O·1 

VIH 0.7VCC 

VTH O.5VCC 

VIL 0.2VCC 

VOL 0.1 V 

OV 

LVTTL 

(3V-3.6V) 

3.3V 

VOH 2.4 V 

VIH 2V 

VTH 1.5V 

VIL 0.8 V 

VOL 0.4 V 

OV 

TTL 
(4.5 V - 5.5 V) 

5V 

VOH 2.4V 

VIH 2V 

VTH 1.5V 

VIL 0.8 V 
VOL 0.5 V 

OV 

Figure 3. Comparison of 3.3-V and5-V Interfaces 
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LVT Family Characteristics 

To address the need for a complete low-voltage interface solution, Texas Instruments has developed a new generation 
of logic parts capable of mixed mode operation. The LVT series of parts rely on a state of the art sub-micron BiCMOS 
process to provide up to a 90% reduction in static power dissipation over ABT, as well as the following family 
characteristics: 

5.5-V maximum input voltage 

Specified 2.7- to 3.6-Vsupply voltage 

I/O structures which support live insertion 

Standard TTL output drives of: 
VOH = 2 V at IOH =-32 rnA 
VOL = 0.55 V at IOL = 64mA 

Rail-to-rail switching for driving CMOS 

Maximum supply currents of: 
ICC(L) = 15 rnA 
ICC(H) = 250 !AA 
lcC(Z) = 250 J.lA 

Propagation delays of: 
tpd < 4.6 ns 
tpd (LE to Q) < 5.1 ns 
tpd (CLK to Q) < 6.3 ns 

Surface-mount packaging support including fine-pitch packages: 
48- and 56-pin SSOP for LVT 
Widebus™ 
20- and 24-pin TSSOP for standard LVT 

LVT input/output characteristics 

Figure 3 shows a simplified LVT output and illustrates the mixed-mode signal drive designed into the output stage. This 
combination of a high-drive TTL stage along with the rail-to-rail CMOS switching gives the LVT series of product 
extreme application flexibility. These parts have the same drive characteristics as 5-V ABT devices (Figure 4), providing 
the dc drive needed for existing 5-V backplanes, thus, allowing for a simple solution to reduce system power via the 
migration to 3.3-V operation. 

VCC 

CMOS Pull up/ Pull down 
for Rail-to-Rail Switching 

Output Pin 

Figure 4. Simplified LVT Output Structure 
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Figure 5. ABT vs LVT Output Drive Comparison 

Not only can LVT devices operate as 3-V-to-5-V-level translators by supporting input or I/O voltages of 5.5 V with 
Vee = 2.7 to 3.6 V, the inputs can withstand 5.5 V even when Vee = 0 V. This permits the devices to be used under partial 
system power-down applications or those which require live insertion. 

Bus Hold 

Many times devices are used in applications that do not provide a pullup or pulldown voltage to the input or I/O pin when 
the driving device goes into a high-impedance state, as in the case of CMOS buses or nonbused lines. To prevent 
application problems or oscillations, a large pullup resistor is typically used, but this consumes board area and 
contributes to driver loading. The LVT series of devices incorporate active circuitry that holds unused or floating inputs 
or I/Os at a valid logic level. This circuitry provides for a typical holding current, +/-100 !-tA, that is sufficient enough 
to overcome any CMOS-type leakages. Since this is an active circuit, it does take current, approximately +/-500 llA, 
to toggle the state of the input. This current is trivial when compared to the amount of current that is needed to charge 
a capacitive load, thereby not affecting the propagation delay of the driving output. 

Conclusion 

LVT devices solve the system need for a transparent seam between the low-voltage and 5-V sections, by providing for 
mixed-signal operation. The devices support live insertion or partial power applications, while providing for low input 
leakage currents. The outputs are capable of driving today's 5-V backplanes, with a considerable reduction in the 
device's power consumption, as well as, being packaged in state-of-the-art fine pitch surface-mount packages. 
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What Are Texas Instruments Crossbar Switches (CBT)? 

Crossbar switches are high-speed bus-connect devices. Each switch consists of an N-channel MOS transistor 
driven by a CMOS gate. When enabled, the N-channel transistor gate is pulled to V cc and the switch is on. 
These devices.have an on resistance of approximately 5 Q and a propagation delay of250 ps. They are capable 
of conducting a current of 64 rnA each. The transistor clamps the output at .. 1 V less than the gate potential 
regardless of the level at the input pin. This is one of the N-channel transistor characteristics (see 
Figures 1 and 2). Note the ... 1 V difference between the gate (V cd and the source (V 0) at any point on the 
graph. 
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Figure 1. Output Voltage vs Supply Voltage 
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The on-state resistance ron increases gradually with VI until VI approaches vee - 1 V, where ron rapidly 
increases clamping Vo at Vee - 1 V (see Figure 3). Also, by the nature of the N-channel transistor design, 
the input and output pins are fully isolated when the transistor is off. Leakage and capacitance is to ground 
and not between input and output which minimizes feedthrough when the transistor is off. 
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What Does Texas Instruments Offer in the CST Family? 

The following CBT switches offered by Texas Instruments are shown in this application report. This helps designers 
understand and identify areas where these devices are useful. The following CBT switches that will be offered by Texas 
Instruments are shown in this application report. This helps designers understand and identify areas where these devices 
are useful. 

SN74CBT3244 - a·Bit Crossbar Switch 

17 3 
~1~tr--- !B1 

• • 
9 • r-+-- 2B4 

10E 20E 

L L 

L H 

H L 

H H 

FUNCTION TABLE 

81-B4 85-B8· 

A1-A4 AS-A8 

A1-A4 Z 

Z AS-A8 

Z Z 

DB, DW, NT, OR PW PACKAGE 
(TOP VIEW) 

10E VCC 

1A1 20E 
2B1 1 B1 
1A2 2A1 
2B2 1B2 
1A3 2A2 
2B3 1 B3 
1A4 2A3 
2B4 1B4 

GND 2A4 

FUNCTION 

Connect 

Connect 

Connect 

Disconnect 
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SN74CBT3245 - 8-Bit Crossbar Switch 

NT, ow, OR PW PACKAGE 
{TOP VIEW) 

2 18 
A1 iiI B1 OE Vcc • • • • A1 OE 

• 11 • 61 
A8 B8 A3 B2 

A4 B3 
B4 

OE A6 B5 
OE 

A7 B6 
B7 
B8 

FUNCTION TABLE 

OE OE B1-B8 FUNCTION 

X L A1-A8 Connect 

H X A1-A8 Connect 

L H Z Disconnect 
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SN74CBT3383 - 10-Bit Bus-Exchange Switch 

B1 
4 

13 
BX 

BE 

2 r--._-- C1 

To Four Other 
2-Bit Switches 

5 
01 

FUNCTION TABLE 

BE BX A1-A5 B1-B5 

L L C1-C5 D1-D5 

L H D1-D5 C1-C5 

H X Z Z 

DB, ow, NT, OR PW PACKAGE 
(TOP VIEW) 

BE VCC 
C1 05 
A1 B5 
B1 A5 
01 C5 
C2 04 
A2 B4 
B2 A4 
D2 C4 
C3 03 
A3 B3 

GNO BX 

FUNCTION 

Connect 

Exchange 

Disconnect 
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SN74CBT3384-10-Bit Crossbar Switch 

3 2 
1B1 

DB, ow, NT, OR PW PACKAGE 

1!1~:tr- • (TOP VIEW) 

• • 
10 • 10E VCC 1B5 

1 B1 2B5 

1A1 2A5 
1A2 2A4 

1B2 2B4 
10E 1B3 2B3 

1A3 2A3 

1A4 2A2 
1 B4 2B2 

1B5 2B1 

1A5 2A1 

2B5 GND 20E 

FUNCTION TABLE 

10E 20E B1-B5 B6-B10 FUNCTION 

L L A1-A5 A6-A10 Connect 

L H A1-A5 Z Connect 

H L Z AS-A10 Connect 

H H Z Z Disconnect 
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SN74CBT6800 -10-Bit Crossbar Switch With Precharged Outputs for Live Insertion 

ow, NT, OR PW PACKAGE 

13 BIASV 
(TOP VIEW) 

ON Vee 
2 23 A1 B1 

A1 B1 A2 B2 

• • A3 B3 

• • A4 B4 

• • A5 B5 

A10 
11 14 

B10 A6 B6 
A7 B7 

A8 B8 

A9 B9 

A10 B10 

GND BIAS V 

FUNCTION TABLE 

ON B1-B10 FUNCTION 

L A1-A10 Connect 

H BIAS V Precharge 
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SN74CBT16209 - 18-Blt Bus-Exchange Switch 

DGG OR DL PACKAGE 
(TOPV1EW) 

81 
82 

"'~i 
54 1B1 181 

GND 182 
2A1 281 

2A2 6 282 

Vee GND 
3A1 381 

3A2 382 
GND GND 

1A2 3 53 1B2 4A1 481 
4A2 482 
5A1 581 
5A2 582 

so Flow GND GND 
S1 Control 6A1 681 
S2 Logic 

6A2 682 
7A1 781 

To Eight Other 7A2 782 
2·Bit Switches GND GND 

8A1 881 

8A2 882 
9A1 981 

9A2 982 

FUNCTION TABLE 

FLOW CONTROL OUTPUTS 
FUNCTION 

SO S1 S2 A1 A2 

L L L Z Z Disconnect 

H L L Z B2 A2to B2 

L H L B2 Z A1 to B2 

H H L B1 B2 A1 to B1, A2 to B2 

L L H B1 Z A1 to B1 

H L H Z Z Disconnect 

L H H Z B1 A2to B1 

H H H B2 B1 A1 to B2, A2to B1 
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SN74CBT16212 - 24-Bit Bus-Exchange Switch 

DGG OR DL PACKAGE 
(TOP VIEW) 

SO S1 
1A1 S2 
1A2 181 
2A1 182 

'''~I 
54 181 2A2 281 

3A1 282 
3A2 381 

GND GND 
4A1 382 
4A2 481 
5A1 482 
5A2 581 

1A2 3 53 1B2 6A1 582 
6A2 681 
7A1 682 
7A2 781 

SO Flow vee 782 
Sl Control 8A1 881 
S2 Logic 

GND GND 
8A2 882 

To 11 Other 9A1 981 2-Bit Switches 
9A2 982 

10A1 1081 
10A2 1082 
11A1 1181 
11A2 11B2 
12A1 12B1 
12A2 1282 

FUNCTION TABLE 

FLOW CONTROL OUTPUT 
FUNCTION 

SO Sl S2 A1 A2 

L L L Z Z Disconnect 

H L L Z 62 A2to 62 

L H L 62 Z A1 to 62 

H H L 61 62 A1 to 61, A2 to 62 

L L H 61 Z A1 to 61 

H L H Z Z Disconnect 

L H H Z 61 A2to 61 

H H H 62 61 A1 to 62, A2 to 61 
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Bus Switches Provide 5-V to 3-V Translation When 3-V Supply Line Is Not Provided 

These devices can also provide bidirectional 5-V to 3-V translation with no added propagation delay or 
direction control, using only a 5-V supply line and a diode. Figure 4 illustrates this application. A 4.3-V Vee 
can be created by placing a diode between Vee and the switch. This causes the gate to drop to 4.3 V due to 
the diode drop of approximately 0.7 V. This drop, coupled with the gate-to-source drop of 1 V, brings Vo to 
a maximum 3.3-V level that can be used to drive a signal in a 3-V environment. 

Vcc =5V 

VG= 4.3V 

JI 

3-VCPU 5-VMemory 

3-VMemory 5-V I/O 

3V~5V 

Figure 4. 5-V TTL to 3-V TTL Translator System 

Bus Switches Can Be Used to Replace Drivers and Transceivers in Bus Applications 

Bus switches introduce near-zero propagation delay. They can replace drivers and transceivers in systems 
where signal buffering is not required. They can be used in a multiprocessor system as a fast bus connect, 
or they can be used as a bus-exchange switch for crossbar systems, ping-pong memory connect, or bus-byte 
swap. These devices can also replace relays that are used in automated test equipment (ATE) to connect or 
disconnect load resistors in negligible time with the same low on resistance and without the reliability 
problem that relays provide. 

Bus Switches Convert TTL Logic to Hot-Card Insertion Capability 

This application is used mostly in systems that require hot-card insertion or removal of cards without 
disturbing or loading down the bus. These systems are designed to run continuously and can not be shut down 
for any reason, such as telephone switches, manufacturing controls, real-time transaction systems, and 
airline-reservation networks. These systems/cards use some logic families like ACL, HCMOS, etc., that do 
not provide isolation from the bus when power is partially removed, causing system error. Also, connectors 
are designed so that the ground pins are connected first followed by the signal pins then Vee last. In this 
condition, the existing logic must ensure that the I/O signals do not disturb or load down the bus. This 
assurance can not be achieved using CMOS logic since it contains P-channel transistors that provide an 
inherent diode between the I/O pins and Vee that is forward biased when driven above Vee (see Figure 5). 
In a situation where Vee is disconnected, these diodes are capable of pulling the system bus to approximately 
one diode drop above ground leaving the bus disturbed. 
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Input ----.~ Output 

Figure 5. ACL Direction of Current Flow When Vee = 0 V 

Another issue to consider is that, when Vee is ramping but still below the device operating voltage, the logic 
should ensure that the outputs are in the high-impedance state and that the bus is totally isolated until the card 
is ready for operation. Finally, the capacitance of the card must be seen by the system bus as low as possible 
so that when.the card is inserted and the capacitance is charged up, disturbance or bus error will not occur. 

There are two solutions to this problem. One is to use Texas Instruments BCf or ABT families, since both 
guarantee the input and output to be off when Vee is removed due to the absence of the clamping diodes to 
Vee (see Figure 6). They also provide an active circuit that ensures the output to be in the high-impedance 
state during part of the Vee power up or power down. 

No Path to vcc 

• 
• • 

Figure 6. No ABT Current Flow When Vee = 0 V 

The second solution is to use the Texas Instruments crossbar technology (CBT) family. This can be done by 
placing the switch between the card logic and the connector to serve as an isolator when power is removed. 
The switch uses an n channel that prevents the current from flowing into the switch when powered down (see 
Figure 7). One device in particular, the SN74CBT6800, is designed specifically for hot-card insertion. It has 
a built-in channel pullup tied to a bias voltage (BIAS V) that is provided to ensure power up such that the 
buses are not connected. Other devices can be used in the same manner, however, to ensure the 
high-impedance state during power up or power down. The enable pins of the switch should be tied to Vee 
through a pullup resistor. The minimum value of the resistor is determined by the current-sinking capability 
of the driver (see Figure 8). 

Bus 

Plug·ln Card 

r----------------------------, 
CPU 

I Connector H CBT H Logic VO I! 
I I 
~----------------------------~ 

Memory 

Figure 7. Hot-Card Insertion Application 
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Vcc 

Control_ C_i_rC_U_it-;r} • 

~r JL CST Device 

t IOL> IR, so the control signal can override the pullup resistor. 

Figure 8. Power-Up High-Impedance State With CBT 

Conclusion 

Texas Instruments crossbar switches can be used in several applications. Although they are simple N-channel 
transistors, they are capable of providing several important bus functions, such as hot-card insertion, 
near-zero-delay communication, 5-V to 3-V translation, and memory management in multiprocessor 
environments. 
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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: 

Prefix ---------------------------' 

Blank 
SN 
SNJ 
JANB 

(Standard product) 
Standard prefix 
JEDEC Publication 101, Class B 
MIL-M-38510 Qualified 

Unique Circuit Description ________________ --.J 

Must contain nine or ten characters 
(from individual data sheet) 

Package------------------------~ 

Must contain one to three letters: 

D plastic small-outline package 
DB plastic shrink small-outline package 
DGG plastic thin shrink small-outline package 
DL plastic shrink small-outline package 
DW plastic wide-body small-outline package 
FK ceramic chip carrier package 
J, JT = ceramic dual-in-Iine package 
N, NT plastic dual-in-Iine package 
PW = plastic small-outline package 
WD ceramic flatpack package 

Tape and Reel Packaging ____________ --.J 

74ACT16245 DGG 

Must be designated by the letters R or LE and valid for surface-mount packages only. 
All orders for tape and reel must be for whole reels. 
Use R for D, DL, DW, and DGG packages. 
Use LE for DB and PW packages. 

~TEXAS 
INSTRUMENTS 

POST OFFICE BOX 655303 • DAUAS. TEXAS 75265 

R 
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MECHANICAL DATA 

JULY 1993 

D/R-PDSO-G** 
16-PIN SHOWN 

PLASTIC NARROW-BODY SMALL-OUTLINE PACKAGE 

-r-"f -r---+,...I·ii..wR..l.R ............. 
A 

........................ :1 
0.244 (6,20) 
0.228 (5,BO) 

0.157 (4,00) 
O.lSO (3,81) 

L-t-------t 

0.069 (1,75) 
0.053 (1,35) 

0.010 (0,25) 
0.004 (0,10) 

8 

~ DIM 
8 14 16 

A MAX 
0.197 0.344 0.394 
(5,00) (8.75) (10,00) 

A MIN 0.189 0.337 0.386 
(4,80) (8,55) (9,80) 

11+- 0.020 (O,SO) . I 0.010 (0,25) X 45· 

L~r· )~ 
~0.009(0'23) II 
O·-a· 0.007(0,19) -....f ~ 

0.016 (0,40) 

4040047/A-<l7/93 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing Is subject to change wtthout notice. 
C. Leads are within 0.005 (0.127) radius of true postion at maximum material condttion. 
D. Body dimensions do not include mold flash or protrusion. 
E. Mold protrusion shall not exceed 0.006 (0,15). 
F. Maximum deviation from coplanarity is 0.004 (0,10). 

1ExAs ." 
INSIRUMENTS 
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MECHANICAL DATA 

JULY 1993 

DB/R·PDSO·G** 

8-PINSHOWN 

PLASTIC SMALL·OUTLINE PACKAGE 

~PINS" 
DIM ~ 8 14 16 20 24 28 30 38 

A MAX 3,30 6,50 6,50 7,50 8,50 10,50 10,50 12,90 

A MIN 2,70 5,90 5,90 6,90 7,90 9,90 9,90 12,30 

B MAX 0,68 1,30 0,98 0,830,68 1,03 0,70 0,60 

~~ 
2,00 MAX Lb5:cirid 

0,05 !IN ] J I-J l- ~::~ 
\.-- 0,65 TYP 

Lk-J ('--_---Jlu:o 
d II 0,95 
0°_10° O,15TYP -+I J.-- 0,55 

NOTES: A. All linear dimensions are in millimeters. 

7...f; 

B. This drawing Is subject to change without notice. 
C. Body dimensions include mold flash or protrusion. 

TEXAS ~ 
INSIRUMENTS 

POST OFFICE BOX 655303 • DAUAS, TEXAS 75265 
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MECHANICAL DATA 

JULY 1993 

DGG/R·PDSO·G** 300·MIL THIN SHRINK SMALL·OUTLINE PACKAGE 

~11 1i 0,50TVP 
0,15 

48 25 

nl 
j~ 7,80 

B 

A 

NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change w~hout notice. 
C. Body dimensions include mold flash or protrusion. 

TEXAS ~ 
INSIRUMENTS 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

~ DIM 
48 56 

A MAX 12,80 14,30 

A MIN 12,40 13,90 

BMAX 0,65 0,40 

4040078/A-{)7/93 
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MECHANICAL DATA 

JUNE 1993 

DLJR·PDSO·G** 
48-PIN SHOWN 

PLASTIC SHRINK SMALL·OUTLINE PACKAGE 

~::::=..11 ·11 
-,.,------

I 
0.299 (7,59) 
0.291 (7,39) 

0.395 (10,03) 0 

0.025 (0,635) TYP 
(see Note C) 

25 

0.420 (10'67)L 

~~~~~~~~~~ 

A~ 

[ 

t 

0.110 (2,79) 

0.095 (2,41) 

L~ 
t 0.016 (0,406) 

0.008 (0,203) 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change wnhout notice. 

~ DIM 

A MAX 

A MIN 

C. Leads are wnhin 0.0035 (0,089) radius of true postion at maximum material condition. 

7-8 

D. Body dimensions do not include mold flash, protrusion or gate burr. 
E. Mold flash or protrusion or gate burr shall not exceed 0.015 (0,381). 
F. Lead tips coplanar w~hin 0.004 (0,102). 
G. Lead length measured from lead top to point 0.010 (0,254) above seating plane. 

TEXAS ~ 
INSIRUMENTS 

POST OFFICE BOX 655303 • DALlAS, TEXAS 75265 

28 48 

0.380 0.630 
(9,65) (16,00) 

0.370 0.620 
(9,4O) (15,75) 

0.009 (0,229) 
0.005 (0,127) 

56 

0.730 
(18,54) 

0.720 
(18,29) 

0.020 (0,51) 

404OO48IA"()7/93 



MECHANICAL DATA 

JULY 1993 

DW/R-PDSO-G** 
2O·PIN SHOWN 

PLASTIC WIDE-BODY SMALL-OUTLINE PACKAGE 

~ DIM 
16 20 24 

A MIN 
0.400 0.500 0.602 

(10.16) (12.70) (15.29) 

A MAX 
0.408 0.508 0.610 

, (10.36) (12.90) (15.49) 

10 

..llL..._____ 4° % 4° 

0.104 (2,65) 

0.093 (2,35) 

0.338 (8,58) t 0.364 (9,24) ~ 

28 

0.696 
(17.68) 

0.704 
(17.88) 

0.012 (0,30) 
0.004 (0,10) 

L~ L-L-,i"-----')~ 

J ~Lo".'"'' \l:::~~ -J ~ 
0.014 (0,35) 0.016 (0,40) 

0.050 (1,27) TYP 
(see Note C) 

4040000/A-Q7/93 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change wHhout notice. 
C. Leads are within 0.10 (0.25) radius of true postion at maximum material condition. 
D. Body dimensions do not include mold flash or protrusion. 
E. Mold flash or protrusion shall not exceed 0.006 (0,15). 
F. Lead tips coplanar within ±0.004 (±0,10) exclusive of solder. 

1ExAs ~ 
INSIRUMENTS 
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MECHANICAL DATA 

JULY 1993 

FK/S-CQCC-N** 
28 PIN SHOWN 

CERAMIC CHIP CARRIER 

20 

21 
BSQ 

22 
ASQ 

18 17 16 15 14 13 12 

11 

10 

9 

8 

7 

6 

5 

JEDEC 
OUTLINE 

DESIGNATIO 

MS004CB 

MS004CC 

MS004CD 

MS004CE 

MS004CF 

NUMBERS A 
OF" 

TERMINALS MIN 

20 
0.342 
(8,69) 

28 
0.422 
(11,23) 

44 
0.640 

(16,26) 

0.730 
52 

(18,78) 

68 
0.938 

(23,83) 

84 
1.141 

(28,99) 

INDEX CORNER -1 

0.028 (0,71) -.J I+-
0.022 (0,54) 

0,020 (0,51) 

0.010 (0,25) 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 
C. Three-layer ceramic base with a metal lid and braze seal. 
D. FK package terminal assignments conform to JEDEC Standards 1,2 and 11. 
E. The packages are intended for surface mounting on solde; lands on 0.050 (1,27) centers. 

1ExAs ." 
INSTRUMENTS 

7-10 POST OFFICE BOX _ • OAL.LAB, TlXA8 71SH1 

B 

MAX MIN MAX 

0.358 0.307 0.358 
(9,09) (7,80) (9,09) 

0.458 0.406 0.458 
(11,63) (10,31) (11,63) 

0.660 0.495 0.560 
(16,76) (12,58) (14,22) 

0.761 0.485 0.560 
(19,32) (12,58) (14,22) 

0.962 0.850 0.858 
(24,43) (21,6) (21,8) 

1.165 1.047 1.063 
(29,59) (26,6) (27,0) 

I 0.080 {2,03! 
. 0.064 (1,63) 

40401401A-07/93 



MECHANICAL DATA 

JULY 1993 

J/R-CDIP-T** 

24 PIN SHOWN 

600 MIL CERAMIC DUAL IN-LINE PACKAGE 

r ~ ~ ~ ~ ~ ~.~ ~ ~ ~ ~ ~ 1 

0 I 
) c 

~ 
~~~~~~~~~~~~ 

1 12 -J ~ 0.082 11,57) 0.175 14,45) _ _ Lens Protrusion 
0.045 (1,14) 0.140 (3,56) 0.010 (0.25) MAX 

1 
f4- 0.090 12 ,291 0.018 (O,46) MIN -

0.060 {I ,53) 

-
i I 

QQR1RQRQRqRqp I 
... Seating Plane_ 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i 0.125 (3,18) MIN 

[ 

f ~ ~ 0.110 (2,791 ~~ 0.022 10,561 -JL 0.090 (2,29) 0.014 (O,36) 

~ 24 28 32 
DIM NARR WIDE NARR WIDE NARR WIDE 

A 
MAX 0.624{15,85) 0.624{15.85) 0.624(15.85) 0.624(15.85) 0.624(15.85) 0.624{15.85) 

MIN 0.590(14.99) 0.590(14.99) 0.590(14.99) 0.590(14.99) 0.590(14.99) 0.590(14.99) 

MAX 1.265(32.13) 1.265(32.13) 1.465(37.21) 1.465(37.21) 1.668(42.37) 1.668(42.37) 
B 

1.235(31.37) 1.235(31.37) 1.435(36,45) 1.435(36,45) 1.632(41.45) 1.632(41,45) MIN 

MAX 0.541 (13.74) 0.598(15.19) 0.541 (13.74) 0.598(15.19) 0.541 (13.74) 0.598(15.19) 
C 

MIN 0.514(13.06) 0.571 (14.50) 0.514(13,06) 0.571 (14.50) 0.514(13.06) 0.571 (14.50) 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 

TEXAS ~ 
INSIRUMENTS 

POST OFFICE BOX 655303 • DAUAS. TEXAS 75265 

A ;-J 
II 

0.012 (O,30) 
0.008 (0,2O) 

40 
NARR WIDE 

0.624{15.85) 0.624(15.85) 

0.590(14.99) 0.590(14.99) 

2.068(52.53) 2.068(52.53) 

2.032(51.61) 2.032(51.61) 

0.541(13.74) 0.598(15.19) 

0.514(13.06) 0.571 (14.50) 

4040084/ A-<l7/93 
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MECHANICAL DATA 

JULY 1993 

JT /R-GDIP-l'1'* 

24 PIN SHOWN 

CERAMIC DUAL IN-LINE PACKAGE 

0.070 (1,78) 
0.030 (0,76) 

12 

~ DIM 

A MAX 

A MIN 

BMAX 

B MIN 

24 

1.280 
(32,51) 

1.240 
(31,50) 

0.300 
(7,62) 

0.245 
(6,22) 

28 

1.460 
(37,08) 

1.440 
(36,58) 

0.291 
(7,39) 

0.285 
(7,24) 

0.015 (0,38) MIN h 0.320 (8,13) -r---1 
",go ~.." I ,----, I 

r-~::~:~~:~::::;::~:;::~:~~:~::::~ 0.200(5,08) MAX I I 

_~_--"~'--_ Seating Plane f 0.130 (3,30) MIN [ u 

L -.I I.- o.lOO(2,54)TYpJL f JlO_150 
-... \.-

__ 0.023 (0,58) 0.014 (0,36) 
.... r 0.100 (2,54) MAX 0.015 (0,38) 

0.008 (0,20) 

4040110/A-07/93 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change wfthout notice. 
C. This package is glass seal. 

1ExAs .If 
INSIRUMENTS 
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N/R-PDIP-1'** 

16-PIN SHOWN 

A 

MECHANICAL DATA 

JULY 1993 

PLASTIC DUAL-IN-LiNE PACKAGE 

1

--::l,SO) ~ DIM 
14 16 20 

0.240 (6,10) 

~T""'i"""F"i=F"'i""T""i"""''''''i'''''''F'~--*-
8 

0.070 (1,778) MAX 

0.035 (0,89) MAX 

J L -.../ I.- 0.100 (2,54) lYP 
(see Note C) 

0.014 (0,356) 
0.010 (0,254) 

(see Note C & E) 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change wHhout notice. 

i 

C. Each pin centerline is located within 0.010 (0.254) of its true longitudinal pasHion. 
D. This dimension does not apply for solder dipped leads. 

A MAX 
0.775 
(19.69) 

A MIN 
0.745 

(18.92) 

0.775 
(19.69) 

0.745 
(18.92) 

0.975 
(24.77) 

0.940 
(23.88) 

0.310 (7,87) 
0.290 (7,37) 

JL ~0.-15. 
0.014 (0,356) 
0.010 (0,254) 

(see Note C) 

4040049/A~7/93 

E. For solder dipped leads. dipping area of the leads extends from the lead tip to at least 0.020 (0.51) above seating plane. 

TEXAS ~ 
INSlRUMENTS 

POST OFFICE BOX 655303 • OAUAS. TEXAS 75265 7-13 



MECHANICAL DATA 

JULY 1993 

NT/R-PDIP-T** 

24-PIN SHOWN 

PLASTIC DUAL-IN-LiNE PACKAGE 

r A-----+!1 
T 

0.280 (7,11) 
0.250 (6,35) 

~~~~~~~~~~~ 

I.- 0.100 (2,54) TYP 
(see Note C) 

NOTES: A. All linear dimensions are in inches (millimeters). 

0.020 (0,51) MIN 

0.021 (0,533) 
0.015 (0,381) 
(see Note 0 and E) 

B. This drawing is subject to change without notice. 

0.125 (3,18) MAX 

C. Each pin centerline is located within 0.010 (0,254) of its true longitudinal position. 
D. This dimension does not apply for solder dipped leads. 

~ DIM 
24 28 

A MAX 1.260 1.425 
(32,04) (36.20) 

A MIN 
1.230 1.385 

(31,24) (35.18) 

BMAX 
0.310 0.315 
(7,87) (8,00) 

B MIN 0.290 0.295 
(7,37) (7,49) 

Jl 0°_15° ~ 
0.014 (0,356) 
0.010 (0,254) 
(see Note D) 

404OO5OIA-07/93 

E. For solder dipped leads, dipping area of the leads extends from the lead tip to at least 0.020 (0,51) above seating plane. 

1ExAs ~ 
INSTRUMENIS 

7-14 POST OFFICE BOX 655303 • CALlAS, TEXAS 75265 



MECHANICAL DATA 

JULY 1993 

PW/R-PDSO-G** 

S-PINSHOWN 

PLASTIC SMALL-OUTLINE PACKAGE 

~INs** 
DIM ~ 8 

14 16 20 24 28 

A MAX 3,30 5,30 5,30 6,80 8,10 10,00 

A MIN 2,90 4,90 4,90 6,40 7,70 9,60 

B MAX 0,65 0,70 0,38 0,48 0,48 0,78 

4040064/ A-{l7/93 

NOTES: A. All linear dimensions are in millimeters. 
B. This drawing is subject to change without notice. 
C. Drawing source: SCJ Package handbook, 1990 

1ExAs ~ 
INSfRUMENTS 
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MECHANICAL DATA 

JULY 1993 

WD/R-GDFP-F** 

48 PIN SHOWN 

CERAMIC FLATPACK 

r 0.086 (2.18) MAX 

_ LO.005 (0.13)TYP 

f 

~ DIM 

MAX 

A 
MIN 

114-.. --------- 1.200(30.50) TYP --------~·I 
j<I-- 0.384 (9,75) ~ 

I 0.376 (9.65) I 
'-./ 

A 

NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change w~hout notice. 

1ExAs ~ 
INSTRUMENTS 
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48 56 

0.626 0.727 

(15.90) (18,47) 

0.614 0.713 

(15.60) (18.11) 

~ 0.025 (0,64) TYP 

f 

~ 0.010 (0.25) TYP 

"T 

4040176/A~7/93 
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ALABAMA: Huntsvill.: (205) 837-7530 
ARIZONA: Phoenix: (602) 995-1007 
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727-6000; Marshall (818) 878-7000, (714) 458-5301; Wyle 

l818) 880-9000, (714) 863-9953; Zeus (714) 921-9000, 
818} 889-3838; 

Sacramen.o: Antl1em (916) 624-9744; Hall-Mark (916) 
624-9781; Marshall (916) 635-9700; Wyle (916) 638-5282; 
San Diego: Anthem (619) 453-9005; Arrow/Schwaber 
(619) 565-4800; Hall-Mark (619) 268-1201; MatohaII (619) 
627-4140; Wyle (619) 565-9171; Zeue (619) 2n-9681; 
San Francisco Bay Area: Anthem (408) 453-1200; 
Arrow!Schweber (408) 441·9700, (510) 490-9477; 
Hall-Mark (406) 432-4000; Marshall (408) 942-4600; 
Wyle (408) 727-2500: Zeus (408) 629-4789. 
COLORADO: Anthem (303) 790-4500; Arrow/Schweber 
(303) 799-0258; Hall-Mark (303) 790-1662; Marshall (303) 
451-8363; Wyle (303) 457-9953. 
CONNECTICUT: Antl1em (203) 575-1575; Anow/SChweber 
(203) 265-n41; Hall-Mark (203) 271-2644; Marshall (203) 
265-3822. 
FLORIDA: Fort Laud.rdalol: AnowlSdlweber (305) 
429-8200; HalII-Mark (305) 971-9260; Marshall (305) 
977-4880; 
Orlando: ArrowIS<*rNeber (407) 333-9300; Hall-Mark (407) 
830-5855; Marshall (407) 767-8585; Zeus (407) 788-9100; 
Tampa: Hall-Mark (813) 541-7440; Marshall (813) 
573-1399. 
GEORGIA: Arrow/SChweber (404) 497-1300; Hall-Mark 
(404) 623-4400; Mwshall (404) 923-5750. 
ILLINOIS: Anthem (709) 864-0200: Arrow/SChweber (709) 
250-0500; Hall-Mark (709) 860-3800; Marshall (709) 
490-0155; Newark (312)764-5100. 
INDIANA: Arrow/SChweber (317) 299-2071; Hall-Mark 
(317) 872-8875; Mwshall (317) 297-0483. 
IOWA: ArrowlSdlweber (319) 395-7230. 
KANSAS: Arrow/SChweber (913) 541-9542; Hajl-Mark 
(913) 888-4747; Mwshall (913) 492-3121. 
MARYLAND: Anthem (301) 995-6640; Arrow/Schweber 
(301) 596-7600; Hall-Mark (301) 988-9600: Marshall (301) 
622-1118; Zeus (301) 997-1118. 
MASSACHUSETTS: Anthem (508) 657-5170; 
Arrow/SChweber (508) 658-0900; Hall-Mark (508) 
667-0902; Marshall (508) 658-0810; Wyle (617) 272-7300; 
Zeue (617) 246-8200. 
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MICHIGAN: DetroH: Anow/ScJ:wteber (313) 416-5800; 
Hall-Mark (313) 416-5800; Manohall (313) 525-5850; 
Newark (313) 967-0600. 

~\~~~~:~~~~?6~:\~~~;':,'2) 
559-2211. 
MISSOURI: Arrow/Schweber (314) 567-6888; Hall-Mark 
(314) 291-5350: MatohaII (314) 291-4650. 
NEW JERSE~ Anthem (201) 227-7960; Arrow/Schwebar 

l201) 227-7880, (609) 596-6000; Hall-Mark (201) 515-3000, 
609) 235-1900; Mar8halI (201) 882-0320, (609) 234-9100. 

NEW MEXICO: Alliance (505) 292-33BO. 

~~~~~'lg,I~·~~:-~Jr~~~; 
737-0600; Manohall (516) 273-2424; Zouo (914) 937-7400; 
Roch ... er: An<NIlSdl",,*- (716) 427-0300; Hajl-Mark 
(716) 425-3300; Marshall (716) 235-7820; 
Syr_: MerohaII (607) 785-2345. 

~~~~~LJ~.h~;'r,'~1~1~:'=.3~ 
OHIO: CioIvelsnd: Arrow/Schweber (216) 248-3990; 
Hall-Mark (216) 349-463~ Marshall (218) 248-1788; 
COlumbus: Hall-Mark (614) 888-3313; 
Dayton: Anow!Schweber (513) 438-5563; _I (513) 
898-4480; Z .... (513) 293-6162. 
OKLAHOMA: Arrow/Schweber (918) 252-7537; Hall-Mark 
(918) 254-6110. 

~~~~:::~~~)(~_~~~aA(~Ja.~. 
PENNSYLVANIA: Antl1em (215) 443-5150; 
Arrow/Schwebar (2151928-1800; GAS (215) 922-7037; 
(609) 964-8560; MarahaJI (412) 788-0441. 

~~M~l(s~~k~~~5(1~2F~-~~';Wyia 
(512) 345-8853; 

:\~':'~~J~:)(:.a:-~"7J!"=~1f'4) 
233-5200; Wyla (214) 23~9953; Zauo (214) 783-7010; 
Houston: Arrow/Schweber (713) 530-4700; Hell-Mark 
(713) 781-6100; Marshall (713) 467-1666; Wyle (713) 
879-9953. 
UTAH: Anthem (801) 973-8555; Anow/Schweber (B01) 
973-6913; Hall-Mark (801) 269-0416; MerohaII (B01) 
973-2288; Wyie (B01) 974-9953. 
WASHINGTON: Aimee/Arrow (209) 643-999~ Anthem 
(206) 463-1700; Marshall (206) 486-5747; Wyle (208) 
881·1150. 

~\~?~~~~~~m; ~W.\,.,~:OI50; Hall-Mark 
CANADA: Calgary: Future (403) 235-5325; 
Edmonton: FutLWe (403) 43S-2B58; 
Montreal: Anow/SChweber (514) 421-7411; Fulure (514) 
694-nlO; Marshall (514) 694-8142; 
OHawo: Arrow/Schweber (613) 226-6903; Future (613) 
820-8313; 
Qu-= Future (418) 897-6666; 

~~,'!'(~'~~~~11I~6)n~8046; 
Vancouver: Arrow/SChweber (604) 421-2333; 
Future (604) 294-1166. 
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TI Worldwide 
Sales Offices 
ALABAMA: Huntsville: 4960 Corporate Drive. 
Suite 150. Huntsville. AL35805. (205) 837-7530. 

ARIZONA: Phoenix: 8825 N. 23m Avenue. 
Suite 100. Phoenix. AZ 85021. (602) 995·1007. 
CALIFORNIA: Irvine: 1920 Main Street. Su~e 
900. Irvine. CA 82714. (714) 660-1200; 
San Diego: 5625 Ruffin Road. Suile 100. 
San Diego. CA 92123. (619) 278·9600; 
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. 
CONNECTICIrn Wallingford: 9 Barnes Industrial 
Park So., Wallingford, CT 06492, (203) 269-0074. 
FLORIDA: Altamonte Springs: 370 S. North Lake 
Boulevard, Suite 1008, Attamonte Springs, 
FL32701, (407) 260-2116; 
Fort Lauderdale: 2950 N.w. 62nd Street. 
Sutte 100, Fort Lauderdale, FL 33309, 
(305) 973-8502; 
tampa: 4803 George Road. Suite 390, 
Tampa. FL 33634-6234, (813) 885-7588. 
GEORGIA: Norcross: 5515 Spalding Drive, 
Norcross, GA 30092·2560, (404) 662-7967. 
ILLINOIS: Arlington Heights: 515 West 
Algonquin, Arlington Haights, IL 60005, 
(7OB) 640-2925. 
INDIANA: Carmel: 550 Congressional Drive, 
Su~e 100, Carmel, IN 46032, (317) 573-6400; 
Fort Wayne: 103 Airport North Office Park., 
Fort Wayne, IN 46825, (219) 489·4697. 
KANSAS: Overland Park: 7300 College 
Boulevard, Lighton Plaza, Su~e 150, Overland 
Park, KS66210, (913) 451-4511. 
MARYLAND: Columbia: 8815 Centre Park Drive, 
Suite 100, Columbia, MD 21045, (410) 964·2003. 
MASSACHUSETTS: Waltham: Bay Colony 
Corporate Center, 950 Winter Street, Su~e 2600, 
Waltham, MA 02154, (617) 895-9100. 
MICHIGAN: Farmington Hills: 33737 W. 12 Mile 
Road, Farmington Hills, M146018, (313) 553·1581; 
MINNESOTA: Eden Prairie: 11000 W. 78th Street, 
Suite 100, Eden Prairie, MN 55344, (612) 
828·9300. 
MISSOURI: Sl louis: 12412 Powerscourt Drive, 
Su~e 125, SI. Louis, MO 63131, (314) 821·8400. 
NEW JERSEY: Iselin: Metropol~an Corporate 
Plaza. 485 Bldg. E. U.S. 1 South, Iselin, NJ OB830, 
(9OB) 750·1050. 

~~:i~a7,X~~~~~b~~~Xr~;~e~: ~t:~~1 01, 
(505) 345·2555. 
NEW YORK: East Syracuse: 6365 Collamer 
Drive, East Syracuse, NY 13057, (315) 463·9291; 
Fishkill: 300 Westage Business Center, Su~e 140, 
Fishkill, NY 12524, (914) 897·2900; 
Melville: 48 South Service Road, Suite 100, 
Melville, NY 11747, (516) 454-6601; 
Pittsford: 2851 Clover Street, Pittsford, NY 14534, 
(716) 385·6770. 
NORTH CAROLINA: Charlotte: 8 Woodlawn 
Green, Suite 100, Charlotte, NC 28217, (704) 
527·0930; 
Raleigh: 2809 Highwoods Boulevard, Suite 100, 
Raleigh. NC 27625. (919) 876-2725. 
OHIO: Beachwood: 23775 Commerce Park Road, 
Beachwood, OH 44122·5875, (216) 765-7528; 
Beavercreek: 4200 Colonel Glenn Highway, 
Suite 600, Beavercreek, OH 45431, 
(513) 427-6200. 
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OREGON: Beaverton: 6700 S.w. 105th Street, 
Suite 110, Beaverton, OR 97005, (503) 643-6758. 
PENNSYLVANIA: Blue Bell: 670 Sentry Parkway, 
Suite 200, Blue Bell, PA 19422, (215) 825-9500. 
PUERTO RICO: Hato Rey: 615 Mercantil Plaza 
Building, Suite 505, Hato Ray, PR 00919, 
(809) 753-8700. 
TEXAS: Austin: 12501 Research Boulevard, 
Austin, TX 78759, (512) 250-6769; 
Dallas: 7639 Churchill Way, Dallas, TX 75251, 
(214) 917-1284; 
Houston: 9301 Southwest Freeway, Commerce 
Park, Su~e 360, Houston, TX 77074, 
(713) 778·6592; 
Midland: FM 1788 & 1·20, Midland, TX 
79711·0448, (915) 561·7137. 
UTAH: Salt Lake City: 2160 South 1300 East, 
SuUe 335, Salt Lake City, UT 541 06, 
(S01) 466-8972. 
WISCONSIN: Waukesha: 20825 Swenson Drive, 
Sutta 900, W8ukeshaWI53186, (414) 798-1001. 
CANADA: Nepean: 301 Moodie Drive, Su~a 102, 
Mallorn Centre, Nepean, Ontario, Canada K2H 
9C4, (613) 726·1970; 
Richmond Hili: 260 Centre Street East, Richmond 
Hill, Ontario, CanadaL4C 1B1, (416) 884-9181; 
Sl Laurent: 9460 Trans Canada Highway, 
SI. Laurent, Quebec, CanadaH4S 1R7, (514) 
335-8392. 

AUSTRALIA (& NEW ZEALAND): Texas 
Instruments Australia Ltd., 6-10 Talavera Road, 
North Ryde (Sydney), New South Wales, 
Australia 2113, 2·878-9000; 14th Floor, 380 Street, 
Kilda Road, Melbourne, Victoria, Australia 3000, 
3-696·1211. 
BELGIUM: Texas Instruments Belgium S.A'/N.V., 
Avenue Jules Bordetlaan 11, 1140 Brussels, 
Belgium, (02) 2423080. 
BRAZIL: Texas Instrumentos Electronicos do 

:~~.~~h~~o"~~~~ ~tg;'!~r;i~~51~ci;11°' 
DENMARK: Texas Instruments NS, Borupvang 
20, DK-2750 Ballerup, Denmark, (44) 687400. 
FINLAND: Texas Instruments OY, Ahartajantie 3, 
P. O. Box 86, 02321 Espoo, Finland, (0) 802 6517. 
FRANCE: Texas Instruments France, 8-10 
AVenue Morane·Saulnier, B.P. 67, 78141 Velizy· 
Villacoublay Cedex, France, (1) 3070 1003. 
GERMANY: Texas Instruments Deutschland 
GmbH" Haggertystrajle 1, 8050 Freising, (08161) 
So-O; Kurlurstendamm 195-196, 1000 Berhn 15, 
(030) 8 82 73 65; DUsseldorler Strajle 40. 6236 
Eschborn 1, (06196) 60 70; Hollestrajle 3, 4300 
Essen 1, (0201) 23 6640; Kirchhorster Strajle 2, 
3000 Hannover 51, (0511) 64 88·0; 
Maybachstrajle II, 7302 Ostfildern 2 (Nellingen), 
(0711) 3003 257. 
HOLLAND: Texas Instruments Holland B.V., 
Hogehilweg 19, Postbus 12995, 1100AZ 
Amsterdam·Zuidoos~ Holland, (020) 5602911. 
HONG KONG: Texas Instruments Hong Kong Ltd., 
8th Floor, World Shipping Centre, 7 Canton Road, 
Kowloon, Hong Kong, 737·0338. 
HUNGARY: Texas Instruments Representation, 
Budaorsi u.42, H-1112 Budapest, Hungary, 
(1) 1 666617. 
IRELAND: Texas Instruments Ireland Ltd., 
7/8 Harcourt Street, Dublin 2, Ireland, 
(01) 755233. 
ITALY: Texas Instruments Italia S.p.A., Centro 
Direzionale Colleoni, Palazzo Persec-Via 
Paracelso 12, 20041 Agrate Brianza (Mi),ltaly, 
(039) 63221; Via Castello della Magliana. 38, 
00148 Roma.ltaly (6) 6572651. 
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JAPAN: Texas Instruments Japan Ltd., Aoyama 
Fuji Building 3·6-12 Kita·Aoyama Minato-ku, Tokyo, 
Japan 107. 03-498-2111; MS Shibaura 
Building 9F, 4·13-23 Shibaura. Minato·ku, Tokyo, 
Japan 108, 03·769·8700; Nissho-Iwai Building 5F, 
2-5-8Imabashi, Chuou-ku, Osaka. Japan 541, 
06-204-1881; DaI·ni Toyota Building Nishi·kan 7F, 
4·10-27 Meieki, Nakamura·ku, Nagoya. Japan 450, 
052·563·6691; Kanazawa Oyama·cho Dalichi 
Seimei Building 6F, 3-10 Oyama·cho, 
Kanazawa-shi, Ishikawa, Japan 920, 
0762·23·5471; Matsumoto Showa Building SF, 
1·2·11 Fukashi, Matsumoto-shi, Nagano, Japan 
390, 0283·33-1060; Daiichi Olympic Tachikawa 
Building SF, 1·25·12, Akebono-cOO, Tachikawa·shi, 
Tokyo, Japan 190, 0425-27-6760; Yokohama 
Business Park East Tower 1 OF, 134 Goudo-cOO, 
Hodogaya-ku, Yokohama-shi, Kanagawa, Japan 
240, 045-338-1220; Nihon Seimel Kyoto Yasaka 
Buildin~ 5F, 843·2, Higashi Shiokohjl-cho, 
HiQashi.iru, Nishinotoh·in, Shiokohji·dori, 
Shlmogyo-ku, Kyoto, Japen 600, 075-341·7713; 
Sumitomo Seimei Kumagaya Building 8F, 2-44 
Yayoi, Kumagaya-shl, Saltama, Japan 360, 
0485-22·2440; 2597·1, Aza Harudai, Oaza Yasaka, 
Kitsuki·shi, Oita, Japan 873, 09786·3-3211. 
KOREA: Texas Instruments Korea Ltd., 28th Floor, 
TradeTower,159-1, Samsung·Dong, Kangnarn-ku 
Seoul, Korea, 2·551-2600. 

:~~X.~!A~aI~~~"t~~~~~:~~x ~:,Itl':),~r~dn. 
Maybank, 100 Jalan Tun Perak, 50050 Kuala 
Lumpur, Malaysia, 3·230-6001. 
MEXICO: Texas Instruments de Mexico S.A. de 
C.V., Alfonso Reyes 115, Col. Hipodromo Condesa, 
Mexico, D.F., 06170, 5·515-6081. 
NORWAY: Texas Instruments Norge NS, B.P. 106, 
Refstad (Sinsenveien 53), 0513 Oslo 5, Norway, 
(02) 155 090. 
PEOPLE'S REPUBLIC OF CHINA: Texas 
Instruments China Inc., Beijing Representative 
Office, 7·05 CITIC Building, 19 Jianguomenwai 
Dajie, Beijing, China, 500·2255, Ext. 3750. 
PHILIPPINES: Texas Instruments Asia Ltd., 
Philippines Branch, 14th Floor, Ba-Lapanto Building, 
8747 Paseo de Roxas, 1226 Makati, Metro Manila, 
Philippines, 2-817-6031. 
PORTUGAL: Texas Instruments Equipamento 
Electronico (Portugal) LDA.,lng. Fraderico Ulricho, 
2650 Moreira Da Mala, 4470 Maia. Portugal 
(2) 948 1003. 
SINGAPORE (& INDIA,INDONESIA, THAILAND): 

~~~~cl,n1~u~~C:s~~~J,ell~:~l,~driit~ia 
Square, Singapore 1130, 350·8100. 
SPAIN: Texas Instruments Espana SA, c/Gobelas 
43, Urbanizasion La Florida, 28023. Madrid, Spain, 
(91) 372 8051; clDiputacion, 279-3-5, 08007 
Barcelona. Spain, (93) 317 91 60. 
SWEDEN: Texas Instruments International Trade 
Corporation (Sverigefilialen), Box 30, S-164 93 
Kista, Sweden, (OB) 752 58 00. 
SWITZERLAND: Texes Instruments Switzerland 
AG, Riadstrasse 6. CH·8953 Dietikon, Switzerland, 
(01) 7442811. 
TAIWAN: Texas Instruments Taiwan Limitad, Taipei 
Branch, 10th Floor, Bank Tower, 205 Tung Hua N. 
Road, Taipei, Taiwan, 10592, Republic of China. 
(02) 7139311. 
UNITED KINGDOM: Texas Instruments Ltd., 
Manton Lane, Bedford. England, MK41 7PA, 
(0234) 270 111. 
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