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INTRODUCTION

Benefits of the 1-micron EPIC* 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 can 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.

In 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.

TI's 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 planned functions

® Co-development with Philips/Signetics.

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, available or under development, as
well as device pinout information for the entire EPIC* ACL family.

Further information on Tl’s EPIC™ ACL and other semiconductor products is available from your nearest Tl field
sales office, local authorized distributor, or by calling Texas Instruments at 1-800-232-3200.

EPIC and OEC are trademarks of Texas Instruments Incorporated.
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NUMERICAL INDEX

NUMERICAL INDEX

—

DATA PIN
TYPE NUMBERS SHEET ASSIGNMENTS

54AC11000 74AC11000 .......... 2-3 1-27 c
54ACT11000 74ACT11000 ......... 2-7 1-27 Q
54AC11002 74AC11002 .......... 2-11 1-27 -
54ACT11002 74ACT11002 ......... 2-15 1-27 ©
54AC11004 74AC11004 .......... 2-19 1-27 E
54ACT11004 74ACT11004 ......... 2-23 1-27 e
54AC11008 74AC11008 .......... 2-27 1-27 (=)
54ACT11008 74ACT11008 ......... 2-31 1-27 b
54AC11010 74AC11010 .......... 2-35 1-27 _C_
54ACT11010 74ACT11010 ......... 2-39 1-27 _—
54AC11011 74AC11011 .......... 2-43 1-27 ©
54ACT11011 74ACT11011 ......... 2-47 1-27 hod
54AC11013 74AC11013 .......... t 1-27 o
54ACT11013 74ACT11013 ......... t 1-27 c
54AC11014 74AC11014 .......... t 1-27 ()
54ACT11014 74ACT11014 ......... t 1-27 (V)
54AC11020 74AC11020 .......... 2-51 1-27

54ACT11020 74ACT11020 ......... 2-55 1-27

54AC11021 74AC11021 .......... 2-59 1-28

54ACT11021 74ACT11021 ......... 2-63 1-28

54AC11027 74AC11027 .......... 2-67 1-28

54ACT11027 74ACT11027 ......... 2-71 1-28

54AC11030 74AC11030 .......... 2-75 1-28

54ACT11030 74ACT11030 ......... 2-79 1-28

54AC11032 74AC11032 .......... 2-83 1-28

54ACT11032 74ACT11032 ......... 2-87 1-28

54AC11034 74AC11034 .......... 2-91 1-28

54ACT11034 74ACT11034 ......... 2-95 1-28

54AC11074 74AC11074 .......... 2-99 1-28

54ACT11074 74ACT11074 ......... 2-105 1-28

54AC11109 74AC11109 .......... 2-109 1-28

54ACT11109 74ACT11109 ......... 2-115 1-28

54AC11112 74AC11112 .. ........ t 1-28

54ACT11112 74ACT11112 ......... t 1-28

54AC11132 74AC11132 .......... t 1-28

54ACT11132 74ACT11132 ......... T 1-28

54AC11138 74AC11138 .......... t 1-29

54ACT11138 74ACT11138 ......... t 1-29

54AC11139 74AC11139 .......... t 1-29

54ACT11139 74ACT11139 ......... t 1-29

54AC11151 74AC111561 .......... 1 1-29

54ACT11151 74ACT11151 ......... t 1-29

54AC11153 74AC11153 .......... t 1-29

54ACT11153 74ACT11163 ......... t 1-29

54AC11157 74AC11157 .......... t 1-29

54ACT11157 74ACT11167 ......... t 1-29

54AC11158 74AC11158 .......... t 1-29

54ACT11158 74ACT11158 ......... t 1-29

54AC11160 74AC11160 .......... t 1-29

54ACT11160 74ACT11160 ......... t 1-29

54AC11161 74AC11161 .......... t 1-29

54ACT11161 74ACT11161 ......... 1 1-29

54AC11162 74AC11162 .......... t 1-29

54ACT11162 74ACT11162 ......... t 1-29

tFor more information on these devices, contact the factory.
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NUMERICAL INDEX

DATA

TYPE NUMBERS

54AC11163
54ACT11163
54AC11168
54ACT11168
54AC11169
54ACT11169
54AC11174
54ACT11174
54AC11175
54ACT11175
54AC11181
54ACT11181
54AC11190
54ACT11190
54AC11191
54ACT11191
54AC11192
54ACT11192
54AC11193
54ACT11193
54AC11194
54ACT11194
54AC11238
54ACT11238
54AC11239
54ACT11239
54AC11240
54ACT11240
54AC11241
54ACT11241
54AC11244
54ACT11244
54AC11245
54ACT11245
54AC11251
54ACT11251
54AC11263
54ACT11253
54AC11257
54ACT11257
54AC11258
54ACT11258
54AC11269
54ACT11269
54AC11280
54ACT11280
54AC11286
54ACT11286
54AC11299
54ACT11299
54AC11323
54ACT11323

TFor more information on these devices, contact the factory.

SHEET
74AC11163 .......... t

74ACT11163 .........
74AC11168 ..........
74ACT11168 .........
74AC11169 ..........
74ACT11169 .........
74AC11174 ..........
74ACT11174 . ........
74AC11175 ..........
74ACT11175 .........
74AC11181 ..........
74ACT11181 .........
74AC11190 ..........
74ACT11190 . ........
74AC11191 ..........
74ACT11191 .........
74AC11192 ..........
74ACT11192 .........
74AC11193 ..........
74ACT11193 .........
74AC11194 . .........
74ACT11194 .........
74AC11238 ..........
74ACT11238 .........
74AC11239 ..........
74ACT11239 .........
74AC11240 .......... 2-127
74ACT11240 ......... 2-133
74AC11241 .......... 2-137
74ACT11241 ......... 2-143
74AC11244 .. ........ 2-147
74ACT11244 .. ....... 2-153
74AC11245 .......... 2-157
74ACT11245 ......... 2-163
74AC11251 .......... t

74ACT11251 .........
74AC11253 ..........
74ACT11253 .........
74AC11267 ..........
74ACT11257 .........
74AC11258 ..........
74ACT11258 .........
74AC11269 ..........
74ACT11269 .........
74AC11280 ..........
74ACT11280 .........
74AC11286 ..........
74ACT11286 .........
74AC11299 ..........
74ACT11299 .........
74AC11323 ..........
74ACT11323 .........

»
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PIN
ASSIGNMENTS
1-30
1-30
1-30
1-30
1-30
1-30
1-30
1-30
1-30
1-30
1-30
1-30
1-30
1-30
1-30
1-30
1-30
1-30
1-31
1-31
1-31
1-31
1-31
1-31
1-31
1-31
1-31
1-31
1-31
1-31
1-31
1-31
1-31
1-31
1-31
1-31
1-32
1-32
1-32
1-32
1-32
1-32
1-32
1-32
1-32
1-32
1-32
1-32
1-32
1-32
1-32
1-32
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NUMERICAL INDEX

TYPE NUMBERS

54AC113562
54ACT113562
54AC113563
54ACT113563
54AC11373
54ACT11373
64AC11374
54ACT11374
54AC11378
54ACT11378
64AC11379
54ACT11379
64AC11520
54ACT11520
54AC11521
54ACT11521
654AC11633
54ACT11533
54AC11534
64ACT11534
54AC11568
54ACT11568
54AC11569
54ACT11669
54AC11579
54ACT11579
54AC11620
54ACT11620
54AC11623
54ACT11623
54AC11640
54ACT11640
54AC11643
54ACT11643
54AC11646
54ACT11646
54AC11648
54ACT11648
54AC11651
54ACT11661
54AC11652
54ACT11652
54AC11657
54ACT11657
54AC11818
54ACT11818
64AC11819
54ACT11819
654AC11821
54ACT11821
54AC11822
54ACT11822
54AC11823
64ACT11823

DATA
SHEET
74AC11352 .......... t
74ACT11352 ......... t
74AC11353 .......... t
74ACT11353 ......... t
74AC11373 .......... 2-167
74ACT11373 ......... 2-173
74AC11374 .......... 2-179
74ACT11374 ......... 2-185
74AC11378 .......... t
74ACT11378 ......... t
74AC11379 .......... t
74ACT11379 ......... t
74AC11520 .......... 2-191
74ACT11620 ......... 2-197
74AC11521 .......... 2-203
74ACT11521 ......... 2-207
74AC11533 .......... 2-211
74ACT11533 ......... 2-217
74AC11534 .......... 2-223
74ACT11534 ......... 2-229
74AC11568 .......... t
74ACT11568 ......... t
74AC11569 .......... t
74ACT11569 ......... t
74AC11579 .......... t
74ACT11579 ......... t
74AC11620 .......... 2-235
74ACT11620 ......... 2-241
74AC11623 .......... 2-247
74ACT11623 ......... 2-263
74AC11640 .......... 2-259
74ACT11640 ......... 2-265
74AC11643 .......... 2-269
74ACT11643 ......... 2-275
74AC11646 .......... 2-279
74ACT11646 ......... 2-287
74AC11648 .......... t
74ACT11648 ......... t
74AC11651 .......... t
74ACT11651 ......... t
74AC11652 .......... t
74ACT11652 ......... t
74AC11657 .......... t
74ACT11657 ......... t
74AC11818 .......... t
74ACT11818 ......... t
74AC11819 .......... t
74ACT11819 ......... t
74AC11821 .......... t
74ACT11821 ......... t
74AC11822 .......... t
74ACT11822 ......... t
74AC11823 .......... t
74ACT11823 ......... t

TFor more information on these devices, contact the factory.

PIN
ASSIGNMENTS
1-32

1-32
1-33
1-33
1-33
1-33
1-33
1-33
1-33
1-33
1-33
1-33
1-33
1-33
1-33
1-33
1-33
1-33
1-33
1-33
1-34
1-34
1-34
1-34
1-34
1-34
1-34
1-34
1-34
1-34
1-34
1-34
1-34
1-34
1-34
1-34
1-34
1-34
1-36
1-36
1-35
1-35
1-356
1-36
1-35
1-35
1-356
1-35
1-35
1-35
1-36
1-36
1-36
1-36
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NUMERICAL INDEX

' TYPE NUMBERS

54AC11824
54ACT11824
54AC11825
54ACT118256
54AC11826
54ACT11826
54AC11827
54ACT11827
54AC11828
54ACT11828
54AC11833
54ACT11833
54AC11834
54ACT11834
54AC11841
54ACT11841
54AC11842
54ACT11842
54AC11843
54ACT11843
54AC11844
54ACT11844
54AC11845
54ACT11845
54AC11846
54ACT11846
54AC11853
54ACT11853
54AC11854
54ACT11854
54AC11861
54ACT11861
54AC11862
54ACT11862
54AC11863
64ACT11863
54AC11864
654ACT11864
54AC11873
54ACT11873
54AC11874
54ACT11874
54AC11881
54ACT11881
54AC11882
54ACT11882

DATA
SHEET
74AC11824 . ......... t

74ACT11824 .........
74AC11825 ..........
74ACT11825 .........
74AC11826 ..........
74ACT11826 .........
74AC11827 ..........
74ACT11827 .........
74AC11828 ..........
74ACT11828 .........
74AC11833 ..........
74ACT11833 .........
74AC11834 . .........
74ACT11834 .........
74AC11841 ..........
74ACT11841 .........
74AC11842 ..........
74ACT11842 .........
74AC11843 ..........
74ACT11843 .........
74AC11844 .. ........
74ACT11844 .........
74AC11845 .. ........
74ACT11845 .........
74AC11846 ..........
74ACT11846 .........
74AC11853 ..........
74ACT11853 .........
74AC11854 ..........
74ACT11854 .........
74AC11861 ..........
74ACT11861 .........
74AC11862 ..........
74ACT11862 .........
74AC11863 ..........
74ACT11863 .........
74AC11864 ..........
74ACT11864 .........
74AC11873 ..........
74ACT11873 .........
74AC11874 ..........
74ACT11874 .........
74AC11881 ..........
74ACT11881 .........
74AC11882 ..........
74ACT11882 .........

b o o o = o = = o~ =~ = — = = = b =~ — = — = — — — — — — — — — — — = — o — = —+

TFor more information on these devices, contact the factory.

PIN
ASSIGNMENTS
1-36
1-36
1-36
1-36
1-36
1-36
1-36
1-36
1-37
1-37
1-37
1-37
1-37
1-37

1-37 .
1-37
1-37
1-37
1-37
1-37
1-38
1-38
1-38
1-38
1-38
1-38
1-38
1-38
1-38
1-38 -
1-38
1-38
1-39
1-39
1-39
1-39
1-39
1-39
1-39
1-39
1-39
1-39
1-39
1-39
1-40
1-40
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

INTRODUCTION

-—

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

(IEC) for international use. g
- —
OPERATING CONDITIONS AND CHARACTERISTICS (IN SEQUENCE BY LETTER SYMBOLS) '5
Cj Input capacitance g
The internal capacitance at an input of the device. (o]
L=
C, [o] i c
0 utput capacitance —
The internal capacitance at an output of the device. -a
™
Cpd Power dissipation capacitance )
Used to determine the no-load dynamic power dissipation per logic function (see individual circuit pages): g
Pp = Cpd V2 f+Icc Vee: o
fmax 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.
Icc Supply current
The current into* the V¢ supply terminal of an integrated circuit.
Alce Supply current change (ACT devices only)
The increase in supply current for each input that is at one of the specified TTL voltage levels rather than
OV orVcce.
hH High-level input current
The current into* an input when a high-level voltage is applied to that input.
L Low-level input current
The current into* an input when a low-level voltage is applied to that input.
IoH 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.
loL 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.
loz Off-state (high-impedance-state) output current (of a three-state output)
The current flowing into* an output having three-state capability with input conditions established that,
according to the production specification, will establish the high-impedance state at the output.
*Current out of a terminal is given as a negative value.
—
{f
l . 1-7
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GLOSSARY |
SYMBOLS, TERMS, AND DEFINITIONS

-
o

tdis

ten

3
T

tpd

tPHL

tPHZ

tPLH

tpLZ

tPZH

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

Disable time (of a three-state or open-collector output)

The propagation time between the specified reference points on the input and output voltage waveforms

with the output changing from either of the defined active levels (high or low) to a high-impedance (off) state.

NOTE: For 3-state outputs, tdis = tpHz or tpLz. Open-collector outputs will change only if they are low
at the time of disabling so t4js = tpPLH-

Enable time (of a three-state or open-collector output)

The propagation time between the specified reference points on the input and output voltage waveforms

with the output changing from a high-impedance (off) state to either of the defined active levels (high or low).

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

Hold time

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

at another specified input terminal.

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

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

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

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

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

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

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

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

EXAS *’?
INSTRUMENTS
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

tPzL

tw

VIH

ViL

VoH

VoL

VT4

VT-

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

Setup time

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

transition at another specified input terminal.

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

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

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

High-level input voltage

An input voltage within the more positive (less negative) of the two ranges of values used to represent the

binary variables.

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

Low-level input voltage

An input voltage level within the less positive (more negative) of the two ranges of values used to represent

the binary variables.

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

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

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

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

Negative-going threshold level
The voltage level at a transition-operated input that causes operation of the logic element according to
specification as the input voltage falls from a level above the positive-going threshold voltage, V 4.

EXAS {'P
INSTRUMENTS
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EXI"I.ANATION OF FUNCTION TABLES

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

N X J)Le->rzx

.h

Qo

Go

Qn
L
I

TOGGLE

high level (steady state)

low level (steady state)

transition from low to high level

transition from high to low level

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

irrelevant (any input, including transitions)

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

the level of steady-state inputs at inputs A through H respectively

level of Q before the indicated steady-state input conditions were established
complement of Qg or level of O before the indicated steady-state input conditions were established
level of Q before the most recent active transition indicated by | or t

one high-level pulse

one low-level pulse

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

If, in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is valid when-
ever 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 * and/or |, this means the output is valid when-
ever the input configuration is achieved but the transition(s) must occur following the achievement of the steady-state
levels. If the output is shown as a level (H, L, Qg, or 60), 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_ oru—:the pulse
follows the indicated input transition and persists for an interval dependent on the circuit.)

INSTRUMENTS
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EXPLANATION OF FUNCTION TABLES

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

FUNCTION TABLE

INPUTS OUTPUTS

MODE SERIAL PARALLEL
EAR cLock ap 0g Q¢ Q
cL s1_so] S*O%* [erT miGnT B A T8 Fc TD

X X X

(2]

L L L L
Qao QB0 Qco Qpo
a b c d

Qan Q@gn Qcn
L Qan Qn Qcn
Qgn Qcn Qpn H
Qgn Qcn Qpn L
Qap QB0 Qco Qpo

ITITIxIIcx

rIIrrrIxx
FrrrIIIXX
X mr I X X X X

X X X X X o X X|»p
X X X X X o X X
X X X X X 0o X X
X X X X X a X X|0

L
t
1
t
1
t
X

X X X - I X X

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

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

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

The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right serial input
and the shifting of previously entered data one bit; data previously at QA is now at Qg, the previous levels of Qg and
Qc are now at Qc and Qp respectively, and the data previously at Qp is no longer in the register. This entry of serial
data and shift takes place on the low-to-high transition of the clock when S1 is low and 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 Qg is now at Qa, the previous levels of Qc and
Qp are now at Qg and Qg, respectively, and the data previously at Qa is no fonger 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 mode inputs are low, no other input has any effect and, as in the second line,
the outputs maintain the levels they assumed before the steady-state combination of clear high and both mode inputs

low was established.

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

1 D flip-flop and latch signal conventions
It is normal Tl practice to name the outputs and other inputs of a D-type flip-flop or latch and to draw
its logic symbol based on the assumption of true data (D) inputs. Outputs that produce data in phase with
() the data inputs are called Q and those producing complementary data are called Q. An input that causes
(] a Q output to go high or a Q output to go low is called Preset (PRE). An input that causes a Q output to
b= go high or a Q output to go low is called Clear (CLR). Bars are used over these pln names (PRE and CLR)
2 if they are active-low.
ﬂ_’ The devices on several data sheets are second-source designs, and the pin-name conventions used by
— the original manufacturers have been retained. That makes it necessary to designate the inputs and outputs
3. of the inverting circuits D and Q.
9. In some applications, it may be advantageous to redesignate the data input from D to D or vice versa.
3 In that case, all the other inputs and outputs should be renamed as shown below. Also shown are
o corresponding changes in the graphical symbols. Arbitrary pin numbers are shown in parentheses.
-+ .
o v
S pre L] (51 [ QAL N 5
(2) | (2) ~— 3@
c @ c1 — = |c1
D 1D 6 _ b —=10 (6)
- SN N
ey LN P a srE A g
LATCH LATCH
pRE 1Ll ) e ela ® 5
LK ::; > c1 o %——>c1
D 1D 6 _ - b —1 L (6
P~ I - (o}
CLR 14 R Q PRE HLNN s
FLIP-FLOP FLIP-FLOP
The figures show that when Q and Q exchange names, the Preset and Clear pins also exchange names.
The polarity indicators (&) on PRE and CLR remain, as these mputs are still active-low, but the presence
or-absence of the polarity indicator changes at D (or D), Q, and Q. Pin 5 (Q or Q) is still in phase with
the data input (D or D); their active levels change together.
XAS d
1412 E
INSTRUMENTS

POST OFFICE BOX 655012 « DALLAS, TEXAS 75265



THERMAL INFORMATION

In digital system design, consideration must be given JUNCTION-TO-AMBIENT THERMAL RESISTANCE

to thermal management of components. The small vs 1
size of the ‘’small outline’’ package makes this even § AIR VELOCITY
more critical. Figure 1 shows the thermal resistance s 130 T T — -
of these packages for various rates of air flow. I 120 — 14-PIN D PACKAGE o
Qo T T T T
The thermal resistances in Figure 1 can be used to § & / — 16:PIN D II’ACKA(IEE vl‘-u'
approximate typical and maximum virtual junction 2 110 1 T T
temperatures for the EPIC™ ACL family. In general, the < 100 / Y, ZO!-PIN Dv!v PACK!A GE .E_
junction temperature for any device can be calculated K] 24-PIN DW PACKAGE (o)
. A E a
using Equation 1. 5 90 \E
F 8o -
TJ = RgJA X PT + TA (1 £ —_
:g 70 \\\\ E
where E \K i I Q
Ty = virtual junction temperature g 60 < B =
RgyA = thermal resistance, junction to 'g 50 — )
free air B ] o
PT = total power dissipation of the _§, 40
device | 30
TA = free-air temperature S "o 100 200 300 400 500 600
. « Air Velocity —Feet/Min
The total power consumption can be determined from
Equation 2 for an AC device and Equation 3 for an FIGURE 1
ACT device.
PT = Vcexlee + (CpaxVee2xfi) + ICLx Vg2 xfo) _ (2)
PT = Veexllce + INxaAlgexde)l + (CpdxVee2xfi) + ZICLxVee2 xfo) (3)
where
Vce = supply voltage (5 V for typical, 5.5 V for maximum) see Note 1
Icc = quiescent supply current (specified on device data sheet)
Cpd = Power dissipation capacitance (from the device data sheet)
fi = input frequency :
CL = output load capacitance
fo = output frequency
N = number of inputs drivenf by a TTL device
dc = duty cycle
Alcc = increase in supply current (specified on device data sheet)
NOTE 1: In system applications Icc can be minimized by keeping input voltage levels less than 1 V for V|| and greater than Vcc -1V
for V|4 and input rise and fall times less than 15 ns.
EPIC is a trademark of Texas Instruments Incorporated.
: i}
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PARAMETER MEASUREMENT INFORMATION

1 SERIES 54AC11XXX AND 74AC11XXX DEVICES
FROM OUTPUT o
UNDER TEST I
m Cp = 50 pF
® (See Note A) 500 0
=2
@ 4 =
3 ) -
— LOAD CIRCUIT FOR TOTEM-POLE OUTPUTS
—
= f—— =V v
—— — - =VCC - — — — =VCC
(=] TIMING INPUT . n HIGH-LEVEL
- . 50% 50%
(See Note B) INPUT
g e —~ 0 1 | 0
1
- ud e et — vee
6. ! k_'h_" LOW-LEVEL ! !
= I 4 ——— —Vce INPUT 50% 50%
DATA INPUT  50% ————— —0
0
SETUP AND HOLD TIMES PULSE DURATION
INPUT .o e
(See Note B) 50% Ve 50% Vee
| | 0
tPLH-je—| |
. | !
—— =V
IN-PHASE | ! 50% V. OH
OUTPUT i cCc
VoL
| le—>-tPHL
tPHL-¢—| je—>ttPLH
OUT-OF-PHASE ! I Vo
el 50% V 50% V|
— ——Vor
PROPAGATION DELAY TIMES
NOTES: A. Ci includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, 25 = 60 Q,t, = 3 ns, tf = 3 ns.
For testing pulse duration: t; = 1to 3 ns, ty = 1 to 3 ns. Pulse polarity can be either a high-to-low-to-high or low-to-high-to-low.
C. The outputs are measured one at a time with one input transition per measurement.
{
1-14
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PARAMETER MEASUREMENT INFORMATION

SERIES 54AC11XXX AND 74AC11XXX DEVICES

FROM OUTPUT
UNDER TEST

CL = 50 pF

(See Note A)I

TEST s1
tPLH/tPHL OPEN
tpLZ/tPZL 2 x Vee
tPHZ/tPZH GND

LOAD CIRCUIT FOR THREE-STATE OUTPUTS

——=—"\ — ——Vec

TIMING INPUT
(See Note B)

DATA INPUT

50%

SETUP AND HOLD TIMES

INPUT — — — — —Vcc
(See Note B) 50% Vcc l 50% Vcc ,

tPLH4e—D |
| !

IN-PHASE
OUTPUT

tPHL H¢—} j&—»tPLH

OUT-OF-PHASE I ! Vo
el 50% V 50% V
OUTPUT cc cc

OUTPUT CONTROL * 50% Vce
(Low-level bling) |

HIGH-LEVEL
INPUT

LOW-LEVEL
INPUT

PULSE DURATION

Y/
%50% vee ce
-

"-tp > k—tp
0 | ZL | . LZ'.I

[ = Vce
WAVEFORM 1 50% V
8182 % Voo ccl 20% Vce

| —
(See Note C) | | ! L
& tPzZH D letPHZ Y|
OUTPUT | VoM

|
WAVEFORM 2 50% Voo 80% Vcc
S1 at GND =0

(See Note C)

— ——=VoL

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. Cy includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z5 = 50 @,t;, = 3 ns, tf = 3 ns.
For testing pulse duration: t; = 1 to 3 ns, t¢ = 1 to 3 ns. Pulse polarity can be either a high-to-low-to-high or low-to-high-to-low.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one input transition per measurement.

TExas {’P
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PARAMETER MEASUREMENT :INFORMATION

1 SERIES 54ACT11XXX AND 74ACT11XXX DEVICES
TIMING INPUT
m (See Note B)
o FROM OUTPUT _
= UNDER TEST :
2 ‘
) CL = 50 pF
a (See Note A) 5008
5_ DATA INPUT 1.5V
-y = = 0
2 LOAD CIRCUIT FOR TOTEM-POLE OUTPUTS SETUP AND HOLD TIMES
Qe ——— 3v
~ INPUT
-" (See Note B) 15V 15V
0 R
HIGH-LEVEL tPLH-¢—>|
INPUT | ! v,
| — = —VoH
IN-PHASE | ] 50% V.
OUTPUT cc
VoL
LOW-LEVEL | le—-tPHL
INPUT tPHL-—] je—>-tPLH
OUT-OF-PHASE L I Vou
O 50% V. 50% V
ouTPUT cc cc
———VoL
PULSE DURATION PROPAGATION DELAY TIMES

NOTES: . A. Cy includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z5 = 50 Q,t; = 3 ns, tf = 3 ns.
For testing pulse duration: t, = 1to 3 ns, t; = 1to 3 ns. Pulse polarity can be either a high-to-low-to-high or low-to-high-to-low.
C. The outputs are measured one at a time with one input transition per measurement.

1-16 TeExAas {if
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PARAMETER MEASUREMENT INFORMATION

SERIES 54ACT11XXX AND 74ACT11XXX DEVICES

-—

(See Note B)

02 x Vce

FROM OUTPUT © OPEN TEST S1
UNDER TEST tPLH/tPHL | OPEN c
GND tpLZ/tPZL 2 x Vge o
CL = 50 pF 500 Q tPHZ/tPZH GND -
(See Note A)“ | N (4]
- - - =
LOAD CIRCUIT FOR THREE-STATE OUTPUTS ,2
c
—
—_—-—-—\ [— — =3V —
TIMING INPUT [}
t
<))
c
S

0 HIGH-LEVEL
tsu-" I INPUT
| | ]
i le-th—| J—tw—>|
| + — — — — -3V 3v
DATA INPUT 15V 15V LOW-LEVEL
INPUT
o e—t - 0
SETUP AND HOLD TIMES PULSE DURATION
— ——— =3V
INPUT 15V 15V 3v
(See Note B) h OUTPUT CONTROL 15V %1.5 %
| 0 (Low-level bling) | —_—— —0
le-tpz1 tp|
ouTPUT (il e "Z"} - vee
VEFORM 1
IN-PHASE WA | 50% Vcc | 20% Ve
OUTPUT 31at2 x Vee —--v
(See Note C) | | [ oL
& tPzH M l&tPHZ Y|
OUTPUT | | VOH

WAVEFORM 2 K‘ __'—-k_sao/‘v
50% V o VCC
| | VOH S1 at GND > Yee =0
OUT-OF-PHASE 50% Vce 50% Vce (See Note C)
OUTPUT L VoL

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Ci includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z5 = 50 Q,t; = 3 ns, tf = 3 ns.
For testing pulse duration: t; = 1to 3 ns, tf = 1 to 3 ns. Pulse polarity may be either a high-to-low-to-high or low-to-high-to-low.
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. The outputs are measured one at a time with one input transition per measurement.

{ip
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FUNCTIONAL INDEX

GATES AND INVERTERS WITH TWO-STATE OUTPUTS

POSITIVE-NAND GATES AND INVERTERS
c
DESCRIPTION TYPE AVAILABILITY (o)
AC ACT -4
Hex inverter 004 ] [ 5
Hex noninverter 034 [ ® E
Triple 3-input gate 010 [ ° -
Dual 4-input gate 020 [ ) ] o
8-input gate 030 . ) ‘E
L
POSITIVE-AND GATES -6
ILABILITY B
DESCRIPTION Type [AVA o
AC ACT c
Quadruple 2-input gate 008 ] o [7)
Triple 3-input gate 011 ° ° w
Dual 4-input gate 021 [ ] ]
POSITIVE-NOR GATES
AVAILABILITY
TYPI
DESCRIPTION E AC ACT
Quadruple 2-input gate 002 3 °
Triple 3-input gate 027 ° [ ]
POSITIVE-OR GATES
AVAILABILITY
DESCRIPTION TYPE AC ACT
Quadruple 2-input gate 032 [ ] °
SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS
AVAILABILITY
DESCRIPTION TYPE AC ACT
Hex inverter 014 A A
Dual 4-input positive NAND 013 A A
Quadruple 2-input positive NAND 132 A A
@ Denotes available product.
A Denotes planned new products. For product availability on these devices, contact the factory.
i
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FUNCTIONAL INDEX

BUFFERS, DRIVERS, AND TRANSCEIVERS WITH THREE-STATE OUTPUTS

L
BUFFERS, DRIVERS, AND TRANSCEIVERS
o DESCRIPTION # ot s | Type [-AVAILABLITY
=3 10 827 | A A
2 Noninverting buffer/driver 8 241 ] °
Q 8 244 . .
—
5 Inverting buffer/driver 12 gig : :
ah Noninverting transceiver 10 ge1 4 4
- 9 863 A A
3 Inverting transceiver 10 862 A A
Q 9 864 A A
=
g 8-BIT BIDIRECTIONAL BUS TRANSCEIVERS
AVAILABILITY
DESCRIPTION TYPE AC ACT
245 ° °
Noninverting 623 A A
652 A A
620 A A
Inverting 651 A A
640 A °
Inverting and noninverting 643 A A
Noninverting registered 646 A A
Inverting registered 648 A A
Noninverting with parity 657 A A
Noninverting registered 833 A A
Inverting registered 834 A A
Noninverting latched 853 A A
Inverting latched 854 A A

® Denotes available product.
A Denotes planned new products. For product availability on these devices, contact the factory.
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FUNCTIONAL INDEX

FLIP-FLOPS

-—

DUAL AND SINGLE FLIP-FLOPS WITH ASYNC CLEAR AND PRESET

CLOCK | AVAILABILITY [
DESCRIPTION TYPE
EDGE AC ACT (@]
4
. 109 POS [ ° pe=]
Dual J-K edge triggered 112 NEG Y Y @®
Dual D-type 074 POS ° L] E
S
QUAD AND HEX FLIP-FLOPS WITH POSITIVE CLOCK EDGE !-E
—
DESCRIPTION OUTPUT | # of F:F | CLEAR | TYPE AVAILABILLITY
AC ACT .C—U
Q 6 ASYNC| 174 A A ‘q':
Q 6 — 378 A A .
D-type [
Qa 4 ASYNC| 175 | A A )
oXo} 4 - 379 | A A (U
8-, 9-, and 10-BIT D-TYPE FLIP-FLOPS WITH THREE-STATE OUTPUTS
# OF CLOCK AVAILABILITY
DESCRIPTION BITS CLEAR EDGE TYPE AC ACT
Noninverting 8 — POS 374 [ [ ]
Noninverting dual 4-bit 8 ASYNC POS 874 A A
Inverting 8 - POS 534 [ [ ]
Noninverting 8 ASYNC POS 825 A A
Inverting 8 ASYNC POS 826 A A
Noninverting 9 ASYNC POS 823 A A
Inverting 9 ASYNC POS 824 A A
Noninverting 10 - POS 821 A A
Inverting 10 - POS 822 A A
® Denotes available product.
A Denotes planned new products. For product availability on these devices, contact the factory.
'J 1-21
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FUNCTIONAL INDEX

uoljewloju] [eijousr)

COUNTERS AND LATCHES

SYNCHRONOUS COUNTERS WITH POSITIVE-EDGE CLOCK

# OF PARALLEL AVAILABILITY
DESCRIPTION BITS OUTPUT CLEAR LOAD TYPE AC ACT
Decade 4 TOTEM-POLE | ASYNC SYNC 160 A A
4 TOTEM-POLE SYNC SYNC 162 A A
4 TOTEM-POLE — SYNC 168 A A
Decade up/down 4 TOTEM-POLE — ASYNC 190 A A
4 TOTEM-POLE | ASYNC ASYNC 192 A A
4 TOTEM-POLE BOTH SYNC 568 A A
Binary 4 TOTEM-POLE | ASYNC SYNC 161 A A
4 TOTEM-POLE SYNC SYNC 163 A A
4 TOTEM-POLE — SYNC 169 A A
. 4 TOTEM-POLE - ASYNC 191 A A
Binary up/down
4 TOTEM-POLE | ASYNC ASYNC 193 A A
4 3-STATE BOTH SYNC 569 A A
Bidirectional binary 8 TOTEM-POLE — SYNC 269 A A
8 3-STATE BOTH SYNC (I/0) 579 A A
8-, 9-, AND 10-BIT LATCHES WITH THREE-STATE OUTPUTS
DESCRIPTION # OF CLEAR | PRESET| TYPE AVAILABILITY
BITS AC ACT
Transparent 8 — = 373 [ Ld
Noninverting dual 4-bit 8 X — 873 A A
Inverting 8 — - 533 ° [ )
Noninverting 8 X X 845 A A
Inverting 8 X X 846 A A
Noninverting 9 X X 843 A A
Inverting 9 X X 844 A A
Noninverting 10 - — 841 A A
Inverting 10 - - 842 A A

@ Denotes available product.

A Denotes planned new products. For product availability on these devices, contact the factory.
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FUNCTIONAL INDEX

DATA SELECTORS/MULTLIPLEXERS AND DECODERS/DEMULTIPLEXERS

—

DATA SELECTORS/MULTIPLEXERS

AVAILAI

DESCRIPTION OUTPUT | TYPE VAILABILITY g

1 AC ACT -~

TEM- P

8-to-1 TOTEM-POLE| 151 A A ©
3-STATE 251 A A

TOTEM-POLE| 153 A A §

Dual 4-to-1 3-STATE 253 A A (o)

TOTEM-POLE| 352 A A o

TOTEM-POLE[ 353 | A A .E

TOTEM-POLE| 157 A A E
TOTEM-POLE| 158 A A

d 2-to-1 e

Quad 2-to 3-STATE | 257 | 4 a 7]

3-STATE | 268 | A A c

(%)

DECODERS/DEMULTIPLEXERS WITH TWO-STATE OUTPUTS w

DESCRIPTION TYPE AVAILABILITY
AC ACT
3-to-8 138 A A
Dual 2-to-4 139 A A
3-t0-8 238 [ A
Dual 2-to-4 239 A A
® Denotes available product.
A Denotes planned new products. For product availability on these devices, contact the factory.
i
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FUNCTIONAL INDEX

REGISTERS WITH POSITIVE-CLOCK EDGE

s SHIFT REGISTERS
# OF MODES AVAILABILITY

DESCRIPTIO TPUT - TYPE
g) R N ouTPy BITS | SR | SL | LOAD| HOLD | CLEAR YP AC ACT
= Parallel in 3-STATE 8 X | X X X ASYNC | 299 A A
) Parallel out 3-STATE 8 X | x| x X SYNC | 323 A A
S Bidirectional TOTEM-POLE 4 X X X S X ASYNC 194 A A
—
-=- OTHER REGISTERS
iy # OF MODES AVAILABILITY

DESCRIPTION OUTPUT - TYPE
2 o uTPY BITS | SR | SL | LOAD| HOLD | CLEAR AC ACT
3 X 3-STATE 8 X X X. X ASYNC | 299 A A

Universal
Q) 3-STATE 8 X X X X SYNC 323 A A
:ll_ Diagnostic/pipeline 3-STATE 8 X - - — - 818 A A
(o) 818 w/parity 3-STATE 8 X — — — — 819 A A
=

® Denotes available product.
A Denotes planned new products. For product availability on these devices, contact the factory.
: {f
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FUNCTIONAL INDEX

ARITHMETIC LOGIC UNITS, COMPARATORS, AND PARITY GENERATORS/CHECKERS

—-—

ARITHMETIC LOGIC UNITS AND LOOK-AHEAD CARRY GENERATORS

AVAILABILITY c
T Y
DESCRIPTION OUTPU TYPE AC ACT -9
4-bit ALU/function generator TOTEMPOLE| 181 A A ‘6
9 TOTEM-POLE| 881 A A =
32-bit look-ahead carry generator | TOTEM-POLE| 882 A A -
o
COMPARATORS WITH TWO-STATE OUTPUTS E
AVAILABILITY -
DESCRIPTION # P=a| P=0| P>QG | P>Q | P<Q| TYPE —
BITS AC [ AcT ©
20-kQ pull-up 8 NO YES NO NO NO | 520 [ ] qh,
Standard 8 NO YES NO NO NO | 521 [ ° c
(<%}
9-BIT PARITY GENERATORS/CHECKERS ()
WITH TWO-STATE OUTPUTS
AVAILABILITY
DESCRIPTION TYPE AC ACT
Odd/Even parity 280 A A
Generators/Checkers 286 A A
©® Denotes available product.
A Denotes planned new products. For product availability on these devices, contact the factory.
i
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DEVICE PIN-OUTS

EPIC*ACL PINOUTS

-—

‘AC11000, ‘ACT11000 ‘AC11002, ‘ACT11002 "AC11004, ‘ACT11004
QUADRUPLE 2-INPUT QUADRUPLE 2-INPUT HEX INVERTERS c
POSITIVE-NAND GATES POSITIVE-NOR GATES (TOP VIEW) K=)
(TOP VIEW) (TOP VIEW) w O 'a'
1a (v Tel) 18 1a [ ThelD 18 2y [ £
w2 s[d2a v Q2 s[d2A 3y [ ™
2v [Js  14[d 28 2v s 4[] 28 GND [ \2
GND [J4 130 vee GND [Js 130 vee GND c
GND (s 12[d Vee GND 5  12[d vee GND E -
a3y Je n[dsA 3y Ee 1 3A GND [ ©
ay [ 1w0[d 3B 4y [}7 1038 4y [ —
48 (s of] 4A 48 []s o[]4A sy [ o
ov [ s
[}
o
‘AC11008, ‘ACT11008 ‘AC11010, 'ACT11010 ‘AC11011, ‘ACT11011
QUADRUPLE 2-INPUT TRIPLE 3-INPUT TRIPLE 3-INPUT
POSITIVE-AND GATES POSITIVE-NAND GATES POSITIVE-AND GATES
(TOP VIEW) (TOP VIEW) (TOP VIEW)
1A [0 Uss[d 18 1A Uss[] 18 1A [0 Use[d 18
1wz s2A 1 2 s[]1C 1w [O2 sJ1C
2Y s 4[] 28 2y s 1a[]2A 2y s 1a[] 2A
GND [Ja  13[J Vee GND [Ja  13[0 Vee GND [Ja  13[0 Vce
GND [Js  12[d Vee GND [Js  12[0 Vee GND [Js  12[] Vcc
3y[Je n[d3A 3v[Je 11{] 28 3y [Je 11[] 28
ay ]z 10038 ac[]r of]2c 3c]s 0[J2c
4B []s o] 4A 3B (s 9[] 3A 3B [1s o] 3A
"AC11013, 'ACT11013 ‘AC11014, 'ACT11014 ‘AC11020, ‘ACT11020
DUAL 4-INPUT GATES HEX INVERTERS DUAL 4-INPUT
(TOP VIEW) (TOP VIEW) POSITIVE-NAND GATES
18 [J7 Thad ne 1 E1 1A (ToP VIEW)
1A Q2 1301c 2v (02 19[] 2A 1B [ Y4[] Nc
w s 20w 3y [Js  18]3a 1A[2 3f]1cC
GND [Ja  n1[J vee GND [(J¢ 170 NC 1v Qs 120 10
2y s 10f] 2A GND Es 16[] Vee GND Qs+ 1] Vce
20 (e of]28 GND [Je  15]] vee 2y [Os o] 2A
2c[]r s[Nc GND [J7 140 NC 20[Je o[]28
ay Qs 13[J4A 2¢c 7 s[] NC
5y [Jo 12[]5A
ey [J1o 11[]6A
TeExas “!f 1-27
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DEVICE PIN-OUTS

‘AC11021, 'ACT11021

‘AC11027, ‘ACT11027

‘AC11030, ‘ACT11030

1 DUAL 4-INPUT TRIPLE 3-INPUT 8-INPUT POSITIVE-NAND GATES
POSITIVE-AND GATES POSITIVE-NOR GATES (TOP VIEW)
o (TOP VIEW) (TOP VIEW) c Yo
) 18 [ U4[] nc 1a [T D6l 18 B2 1JE
3 1Az nf1c w2 sgic Als 2F
o 1w [s 20010 2y (s 140 24 GND [+ n1[J vee
o GND [J4 1] vee GND [+ 13[] vee Y‘I'_"s 10[] NC
- 2v s 10[] 2A GND (s 12[J vee NC (e o] G
5 s of] 28 s3y[Qe n[2s Ne(?  s[1H
= 2cdr  s[Inc 3¢ [J» 1o[d2c
(=] 3B([s__ o[13a
q
g 'AC11032, 'ACT11032 ‘AC11034, 'ACT11034 ‘AC11074, 'ACT11074
-+ QUADRUPLE 2-INPUT HEX NONINVERTERS DUAL D-TYPE POSITIVE-EDGE TRIGGERED
) POSITIVE-OR GATES {TOP VIEW) FLIP-FLOPS WITH CLEAR AND PRESET
3 (TOP VIEW) w (TOP VIEW)
1A v Use[J 18 2y 02 1PRE [ J14]] 101K
1Y Q2 1s[J2A 3y Os 1a 2 113g1D
2Y s 1af] 28 GND (4 10 [Js 12{J 1CLR
GND‘EA 13[J Vee GND []5 GND []4 1 vee
GND [1s  12|] Vee 20 [0s 0[] 2CLR
GND [Js
¥ [e 11J3A GND 7 20Js 920
4 [0y 1o[]38 av s 2PRE [ s[J2cLk
4B [1s o] 4A 5y o
ey [Jio
‘AC11109, ‘ACT11109 ‘AC11112, ‘ACT11112 "AC11132, 'ACT11132
DUAL J-K DUAL J-K NEGATIVE QUADRUPLE 2-INPUT
POSITIVE-EDGE-TRIGGERED EDGE-TRIGGERED FLIP-FLOPS POSITIVE-NAND SCHMITT TRIGGERS
FLIP-FLOPS WITH CLEAR AND PRESET WITH CLEAR AND PRESET (TOP VIEW)
__ (ToPViEW) __ (ToPVIEW) a0 O=h 18
1PRE [+ Uss[d 101k 1PRE [|1 Ue[d 14 w2z 1s[]2a
1202 5K 1002 sk 2v s 4[] 28
10 0s g1 1@ 0s e icK oo s 13 vee
GND [J+ 13[J1CIR GND [Jsa  13[J 1CLR GND s 1200 vee
26 [s 120 vee 20 [Os 12l vee avyde [0 3A
20 ([Js n[J2CLR 20 ([Js 11[J2CIR avyd7 100 38
2PRE []7  10d 2 2PRE 7 10[] 2cLK a8 s of] 2A
2cLk [Js 972K 2 Qs  9ofl2k
l
1-28 b
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DEVICE PIN-OUTS

‘AC11138, ‘ACT11138 ‘AC11139, °'ACT11139 ‘AC11161, 'ACT11151

-

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265

3-LINE TO 8-LINE DUAL 2-LINE TO 4-LINE 1 OF 8 DATA
DECODERS/DEMULTIPLEXERS DECODERS/DEMULTIPLEXERS SELECTORS/MULTIPLEXERS
(TOP VIEW) (TOP VIEW) (TOP VIEW)
) c
vi[Jr Uss[J Yo 11 [ Use[] 1v0 po [+ Use[] D1 (o)
v2[J2 s[JA w22 5[] 1A G[> sp2 -
va[]s 1a[dB 13 [z 1a[] 1B Yy[s 4dD3 ©
eno[sa 30 c o [Ja  13[0 16 o [+ 13[] pa £
Ya[s 12[] Vce 2vo[s 120 vee w s 12 Vce ‘o-
vs Qe 11[]G1 2vi[Je 1] 26 A[Js 11[JD5 —
Y6 []7 10[] G2A 2v2[]>  10[d 2A B[] 1ofJD6 c
v7s__ o[] G28 2v3[]s o[l 28 cs__ ofiD7 —
©
‘AC11163, ‘ACT11153 ‘AC11167, '‘ACT11157 ‘AC11158, ‘ACT11158 s
DUAL 4-LINE TO 1-LINE DATA QUADRUPLE 1 OF 2 QUADRUPLE 1 OF 2 DATA [
SELECTORS/MULTIPLEXERS DATA SELECTORS/MULTIPLEXERS SELECTORS/MULTIPLEXERS [«}]
(TOP VIEW) (TOP VIEW) (TOP VIEW) (D
A [0 Ve[ 1c0 A [ AsB [
B[z 1sp1C1 1v 2 1Y 2
v [Os a0 102 2y [ 2y (s
GND [J4  13[J 1c3 GND [J4 GND s
2y s  12[ vee GND (s GND [Js
1G Qe 11[J 2co GND s GND [Je
2G [7 o[ 2c1 GND []7 GND []7
2¢3 [{s 9[] 2c2 3y [s 3y [Js
ay [Jo 4y [Je
G 510 G Ew
‘AC11160, ‘ACT11160 ‘AC11161, '‘ACT11161 ‘AC11162, °‘ACT11162
SYNCHRONOUS 4-BIT SYNCHRONOUS 4-BIT SYNCHRONOUS 4-BIT
BINARY COUNTERS DECADE COUNTERS BINARY COUNTERS
(TOP VIEW) (TOP VIEW) (TOP VIEW)
reo [ CLR rco [ CLR reo [t CiR
oA [J2 CLK aa [2 CLK oa [ CLK
as []3 A o s A ag [ A
GND (4 B GND [J4 B GND [] B
GND s vee GND []s Vee GND []] Vee
GND s vVee GND [s Vee GND [ Vee
GND 7 c GND [J7 c GND [ c
ac[Js D ac [js D ac [ D
Qp (e ENP Qp [ ENP ap [ ENP
LOAD [Jio  11[] ENT [OAD [Ji0 ENT LOAD [Jio  11[JENT
X
EXAS 1-29
INSTRUMENTS



DEVICE PIN-OUTS

‘AC11163, 'ACT11163 ‘AC11168, ‘ACT11168 ‘AC11169, ‘ACT11169
1 SYNCHRONOUS 4-BIT SYNCHRONOUS 4-BIT UP/DOWN SYNCHRONOUS 4-BIT UP/DOWN
- DECADE COUNTERS . ‘DECADE COUNTERS BINARY COUNTERS
(TOP VIEW) (TOP VIEW) (TOP VIEW)
@ RCO E T u/b RCO E 1 u/b
¢=D aa 02 19[d cLk aa 2  19[] ck
o ag 3 18JA ag [z 18JA
- GND.[(Ja 170 B GND [J4  17[]B
o GND [s 18] Ve N s 16[] vee
— GND [J6 18] Vce GND [J6  15[] vee
= GND [J7 1] c GND [J7 1[]c
ah Qc E 8 13 !)_ Qc C 8 131D
- ap [Jo  12[] ENP ap [Jo  12[] ENP
3 10 LOAD [0 ENT LOAD [Jio ENT
Q
~*
6. ‘AC11174, 'ACT11174 ‘AC11175, ‘ACT11175 ‘AC11181, ‘ACT11181
= HEX D-TYPE HEX/QUADRUPLE D-TYPE ARITHMETIC LOGIC UNITS/
FLIP-FLOPS WITH CLEAR FLIP-FLOPS WITH CLEAR FUNCTION GENERATORS
(TOP VIEW) (TOP VIEW) (TOP VIEW)
1a CLR 1a 1 [] A0
2Q ]2 1D 2a 2 2 1 A1
3a []s 2D 20 s 3 (] A2
GND []a 3D GND []4 4 ] A3
GND (s vce GND (s 5 ] BO
GND [J6 Vee GND (e 6 Bi
GND Ié7 4D GND 7 7 vece
4Q [ |8 5D 3Q []s 8 vce
50 o 6D 3a Eg o N 82
6Q o CLK 4Q [fo 1 B3
] so
0 s1
M s2
0 s3
‘AC11190, ‘ACT11190 ‘AC11191, ‘ACT11191 ‘AC11192, ‘ACT11192
SYNCHRONOUS 4-BIT UP/DOWN SYNCHRONOUS 4-BITUP/DOWN SYNCHRONOUS 4-BIT UP/DOWN DECADE
DECADE COUNTERS BINARY COUNTERS COUNTERS (DUAL CLOCK WITH CLEAR)
(TOP VIEW) (TOP VIEW) (TOP VIEW)
RCO [ D/U Reo [t BO [+
aa [2 CLK aa [2 aa 02
ag [z A ag [ ag (3
GND []4 B GND-[4 GND [Ja
GND (s vee GND Es GND []s
GND [Je vee GND s GND [Je
GND [7 c GND 7 GND []7
ac (s D ac [s Qc s
ap []e CTEN ap (o Qp (e
MAX/MIN (1o 11[] LOAD MAX/MIN [0 co 810
i
1-30
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DEVICE PIN-OUTS

‘AC11193, 'ACT11193 'AC11194, ‘ACT11194
SYNCHRONOUS 4-BIT UP/DOWN BINARY 4.-BIT BIDIRECTIONAL UNIVERSAL
COUNTERS (DUAL CLOCK WITH CLEAR) SHIFT REGISTERS

‘AC11238, 'ACT11238

3-LINE TO 8-LINE
DECODERS/DEMULTIPLEXERS

-—

(TOP VIEW) (TOP VIEW) (TOP VIEW) c
BO [ DOWN SRSER [[1 v1 [+ Uis[d vo o
aa 2 190 up oa (2 v2[02 s A 1
ag [z 18] A og (s vy3[§s wuds 1]
GND[Jsa 1] 8 GND [Js GND [(Ja 130 ¢ =
GND [Js 6] vee GND [Js va s 2[00 vee =
GND [Js  15[] Voo anp [s vs s 1] a1 o
GND [J7  14[] ¢ GND []7 v6 [ 10[d G2A c
ac s 130 b ac s v7 Qs o[1 G2s -
ap o 2] cLr ap [o ‘©
€0 [Jio LOAD SL SER [Jio a-s
c
‘AC11239, ‘ACT11239 ‘AC11240, ‘ACT11240 ‘AC11241, 'ACT11241 )
DUAL 2-LINE TO 4-LINE OCTAL BUFFERS AND LINE DRIVERS OCTAL BUFFERS AND LINE DRIVERS w
DECODERS/DEMULTIPLEXERS WITH 3-STATE OUTPUTS WITH 3-STATE OUTPUTS
(TOP VIEW) (TOP VIEW) (TOP VIEW)
1v1 [ Uss]] 1v0 1v1 [ U] 16 11 1G
12 [J2 5[] 1A 1v2 1A1 12 1A1
1v3 [z 1[0 1B 1v3 1A2 1Y3 1A2
GND [Ja  13[J1G 14 1A3 1v4 1A3
2vo s 12[] Vee GND 1A4 GND 1A4
2v1 s 11[J 2G GND Vee GND vee
2v2 7 10f] 2A GND Vce GND Vee
2v3 [Js  of] 28 GND 2A1 GND 2A1
2v1 2A2 21 2A2
2y2 2A3 2y2 2A3
2Y3 2A4 2v3 2A4
2v4 2G 2Y4 2G
‘AC11244, 'ACT11244 ‘AC11245, 'ACT11245 ‘AC11251 °‘ACT11251
OCTAL BUFFERS AND LINE DRIVERS ~ OCTAL BUS TRANSCEIVERS WITH 1 OF 8 DATA SELECTORS/
WITH 3-STATE OUTPUTS 3-STATE OUTPUTS MULTIPLEXERS WITH 3-STATE OUTPUTS
(TOP VIEW) (TOP VIEW) (TOP VIEW)
A4l 1G (11 U24[] DR po [+ Uis[] b1
1v2 1A1 B1 G2 D2
13 1A2 B2 vy s 1[dD3
1Y4 1A3 B3 GND []4  13[] D4
GND 1A4 B4 w[s 12[d vee
GND vee vee A[le 111[JD5
GND vee vee B[» 0[] De
GND 2A1 B5 cs  9o[lp7
2v1 2A2 B6 '
2y2 2A3 B7
2v3- 2A4 B8
2Y4 2G G
i
EXAS 1-31
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DEVICE PIN-OUTS

‘AC11263, 'ACT11263

‘AC11267, 'ACT11257

‘AC11268, °‘ACT11268

1 DUAL 4-LINE TO 1-LINE DATA QUADRUPLE 1 OF 2 DATA QUADRUPLE 1 OF 2 DATA
SELECTORS/MULTIPLEXERS SELECTORS/MULTIPLEXERS WITH SELECTORS/MULTIPLEXERS WITH
WITH 3-STATE OUTPUTS 3-STATE OUTPUTS 3-STATE OUTPUTS
m (TOP VIEW) (TOP VIEW) (TOP VIEW)
g A 7 T 1co as [ 1A 1 1A
) B[ 1s[]1C1 1y [2 1B 2 1B
= 1Y [z 140 102 2y [3 2A 3 2A
o GND [Ja  13[] 1c3 anp [ 28 4 28
- 2y [Js 120 Vee GND 5 Vee 5 vee
3 16 Qs 1[0 2c0 anp s vee 6 Vee
o 26 [0z 10[d 21 GnNo [7 3A 7 3A
= 2c3 s of] 2c2 3y [s 3B 8 3B
3 4y 59 4A 9 4A
g. G o 1] 4B 1 48
=]
=3 ‘AC11269, 'ACT11269 ‘AC11280, 'ACT11280 ‘AC11286, 'ACT11286
8-BIT BIDIRECTIONAL 9-BIT PARITY 9-BIT PARITY GENERATORS/
BINARY COUNTER GENERATORS/CHECKERS CHECKERS WITH BUS DRIVER
(TOP VIEW) (TOP VIEW) PARITY I/0 PORT
B [+ U] c (TOP VIEW)
A2 113D B [ U1a[] ¢
sopD (s 12[JE A2 QD
GND [Ja n1[d vee PARITYIVO (J3  12[] E
SEVEN [Is  10[J F GND [Js+  11[J vee
NC Ee o[1G PARITY ERROR lés 10[]F
10 s H XMIT [Je o] 6
(g s[] H
‘AC11299, ‘ACT11299 ‘AC11323, 'ACT11323 ‘AC11362 'ACT11352
8-BIT UNIVERSAL SHIFT/STORAGE 8-BIT UNIVERSAL SHIFT/STORAGE DUAL 4-LINE TO 1-LINE DATA
REGISTERS WITH 3-STATE OUTPUTS REGISTERS WITH 3-STATE OUTPUTS SELECTORS/MULTIPLEXERS
(TOP VIEW) (TOP VIEW) (TOP VIEW)
Qa’ A/Qa A O Use[d 100
S0 B/Qg B[] s[]1cCt
S1 c/Qc 1Y O3 1] 102
G1 D/Qp GND [Ja  13[] 1C3
G2 GND 2y s 12 Vee
Vee GND 16 s 11[d 2co
Vee GND 2G [7 10[d 2¢1
SL GND 2c3 Qs of] 2C2
SR E/QE
CLK F/Qf
CLR G/Qg
Qy H/QN
i
1-32 EXAS
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DEVICE PIN-OUTS

‘AC11363, 'ACT11363 ‘AC11373, 'ACT11373 ‘AC11374, 'ACT11374
DUAL 1 OF 4 DATA SELECTORS/  OCTAL D-TYPE TRANSPARENT LATCHES  OCTAL D-TYPE EDGE-TRIGGERED 1
MULTIPLEXERS WITH 3-STATE OUTPUTS WITH 3-STATE OUTPUTS FLIP-FLOPS
(TOP VIEW) (TOP VIEW) (TOP VIEW) c
A 7 Teld 1c0 =)
B[]z 5[] 1c1 -
1 Os  1af] 1c2 @
GND [Ja  13[J 1c3 E
2y [0s 120 vee '6
1G e 11 2c0 ‘=
2G [J7 10[d 2¢1 =
2C3 (s 9| ] 2C2 :
@
T
o
c
4]
o
’AC11378, 'ACT11378 'AC11379, 'ACT11379 ‘AC11620, ‘ACT11620
HEX D-TYPE FLIP-FLOPS QUADRUPLE D-TYPE 8-BIT IDENTITY COMPARATOR
WITH CLOCK ENABLE FLIP-FLOPS WITH CLEAR (TOP VIEW)
(TOP VIEW) _ (TOP VIEW) ar 7 G
1 1 G 10 1 10 P1 2 P2
202 1900 1D 2002 19 G o s Q2
a3 18] 20 20 s 1800 1D PO [J4 P3
GND [Ja  17[] 3D GND [Ja 17] 2D GND s Q3
GND [J5  18[] vee GND [|5 18] vee P=0 s vee
GND [Je  15[] vee GND [Je6 18] vee a7 7 P4
GND [J7  14[] 4D GND [J7  14[] 3D P7 e o4
4 []s 13[J 8D 3a s 13 4D a6 [Jo P5
50 (Jo 12[] 6D 3Q[Je 12[] cLK P6 [Jio Qs
6a [J1o 1] cLK 4Q [Jio 40
‘AC11621, 'ACT11621 'AC11533, ‘ACT11633 ‘AC11534, 'ACT11634
8-BIT IDENTITY COMPARATOR OCTAL D-TYPE TRANSPARENT OCTAL D-TYPE EDGE-TRIGGERED
(TOP VIEW) LATCHES WITH 3-STATE OUTPUT FLIP-FLOPS WITH 3-STATE OUTPUT
a1 [ G (TOP VIEW) (TOP VIEW)
P1 2 P2
Qo [Js 18] @2
PO (Js 170 P3
GND [Js 16 | Q3
P_=6 EG 15 | Vce
Q7 7 14[] P4
P7 (Je 130 a4
a6 [Jo 12 P5
P6 (Jio 1] a5
Texas WP
EXAS 1-33
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DEVICE PIN-OUTS

‘AC11668, 'ACT11568 ‘AC11569, ‘ACT11569

‘AC11679, 'ACT11579

1 SYNCHRONOUS 4-BIT UP/DOWN SYNCHRONOUS 4-BIT UP/DOWN 8-BIT BIDIRECTIONAL BINARY
DECADE COUNTERS WITH IBINARY COUNTERS WITH COUNTER WITH 3-STATE OUTPUTS
3-STATE OUTPUTS 3-STATE OUTPUTS (TOP VIEW)
m (TOP VIEW) (TOP VIEW) 1/00 cP
(1] 701 MR
3 1702 SR
2 1703 CEP
o GND CET
— GND Vee
- GND Vee
3' GND OE
= 1/04 u/D
3 1706 PE
o 1706 cs
(= 1707 TC
(=}
=
‘AC11620, 'ACT11620 ‘AC11623, 'ACT11623 ‘AC11640, ‘ACT11640
OCTAL BUS TRANSCEIVERS OCTAL BUS TRANSCEIVERS OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS WITH 3-STATE OUTPUTS (TOP VIEW)
(TOP VIEW) (TOP VIEW)
Al A1 [ U24[] gas
A2 A2 B1
A3 A3 B2
A4 A4 B3
GND GND B4
GND GND Vee
GND GND Vee
GND GND B5
A5 A5 B6
A6 A6 B7
A7 A7 B8
A8 A8 GBA
‘AC11643, 'ACT11643 ‘AC11646, 'ACT11646 ‘AC11648, 'ACT11648
OCTAL BUS TRANSCEIVERS OCTAL BUS TRANSCEIVERS AND OCTAL BUS TRANSCEIVERS AND
(TOP VIEW) REGISTERS WITH 3-STATE OUTPUTS  REGISTERS WITH 3-STATE OUTPUTS
Al (TOP VIEW) (TOP VIEW)
A2 G & (0" Uzsl] cas
A3 Al A1 [2 27[] sAB
A4 A2 A2 [z 261 B1
GND A3 A3 [Ja  25[] B2
GND A4 A4 [Js  2a[] B3
GND GND GND [J6  23[] B4
GND GND GND (7  22(] Vece
A5 GND GND [J8  21[J vee
A6 GND GND [Jo  20[] B5
A7 A5 A5 [Jio  19[] B6
A8 A6 A6 []11 18] B7
A7 A7 12 17[] B8
A8 A8 []13  18[] CBA
DIR DIR [f14 5[] SBA
Texas “.’f
1-34
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DEVICE PIN-OUTS

‘AC11651, 'ACT11661 'AC11652, 'ACT11652 ‘AC11667, 'ACT11657
OCTAL BUS TRANSCEIVERS OCTAL BUS TRANSCEIVERS OCTAL BIDIRECTIONAL TRANSCEIVERS
AND REGISTERS AND REGISTERS WITH 8-BIT PARITY GENERATOR/CHECKER
(TOP VIEW) (TOP VIEW) AND 3-STATE OUTPUTS
cas [ Uzs]] cas Topviewm g
A1 02 27[] SAB PARITY/B8 [ |1 28| | OE =
A2 s 28081 A0 ]2 27%Nc ©
A3 [Ja 2s[]B2 A1 [J3  26[] BO E
A4 []s 2a[]8B3 A2 [Js+  2s[] B1 -
gno [Js 23[] B4 A3 (s 24082 o
GND 7 22[d vee GND [J6  23{] B3 c
GND 8 21[] Vvee GND [J7  22[] vee -—
GND [1o 20[] B5 GND [s 217 vee a
A5 [Jio 19[] B6 GND [(Jo  20[] B4 -
A6 []11  18[]1B7 A4 (] BS g
A7 [Ji2 170 B8 A5 ] B6 o
A8 [J13  16[] CBA A6 (187 o
GBA [J14 15[] SBA A7 [] EVEN/ODD
ERROR ] T/R
‘AC11818, ‘ACT11818 ‘AC11819, ‘ACT11819 ‘AC11821, 'ACT11821
DIAGNOSTIC/PIPELINE REGISTER DIAGNOSTIC/PIPELINE REGISTER 10-BIT BUS INTERFACE FLIP-FLOPS
(TOP VIEW) (TOP VIEW) WITH 3-STATE OUTPUTS
oc (TOP VIEW)
1Q
2Q
3Q
4Q
GND
GND
GND
GND
5Q
6Q
7Q
8Q
SDO
i
1-35
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DEVICE PIN-OUTS

'‘AC11822, ‘ACT11822 ‘AC11823, 'ACT11823 '‘AC11824, '‘ACT11824
1 10-BIT BUS INTERFACE FLIP-FLOPS 9-BIT BUS INTERFACE FLIP-FLOPS 9-BIT BUS INTERFACE FLIP-FLOPS
WITH 3-STATE OUTPUTS WITH 3-STATE OUTPUTS WITH 3-STATE OUTPUTS
Q (TOP VIEW) (TOP VIEW) (TOP VIEW)
o®
=
@
-
8
-
-
-
o
3
)
=4
(=}
-
‘AC11825, 'ACT11825 ‘AC11826, 'ACT11826 ‘AC11827, 'ACT11827
8-BIT BUS INTERFACE FLIP-FLOPS 8-BIT BUS INTERFACE FLIP-FLOPS 10-BIT BUFFERS WITH
WITH 3-STATE OUTPUTS WITH 3-STATE OUTPUTS 3-STATE OUTPUTS
(TOP VIEW) (TOP VIEW) (TOP VIEW)
ocz o i
0c3 Y2
1D Y3
2D Y4
3D Y5
4D GND
Vce GND
Vee GND
5D GND
6D Y6
70 Y7
8D Y8
CLKEN Y9
CLK Y10
TEXAS “«’P
1-36
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DEVICE PIN-OUTS

‘AC11828, 'ACT11828 "AC11833, 'ACT11833 "AC11834. 'ACT11834
10-BIT BUFFERS WITH PARITY BUS TRANSCEIVERS PARITY BUS TRANSCEIVERS 1
3-STATE OUTPUTS (TOP VIEW) (TOP VIEW)
(TOP VIEW) _ PARITY (1 OFA PARITY c
Y1 [ G1 A1 2 OEB A1 o
v2 02 27 A1 A2 s 1 B1 A2 -
v3 [z 26[] A2 A3 [a N B2 A3 ©
Y4 E4 25| ] A3 Ad 5 :] B3 A4 E
Y5 [Js 241 A4 GND e ] B4 GND 5
GND [Je  23[] A5 GND [17 N vee GND -
GND (7 22[] Ve GND s 1 vee GND c
GND [Js  21[] Vcc GND [Jo 1 85 GND -
GND [Jo  20[] A6 A5 [Jio  19f] B6 A5 ©
Y6 [Jio  19[] A7 a6 [ 18f] B7 A6 =
v7 O 18[] A8 A7 ] B8 A7 g
R, 2l e . ;
vio 0 -3 ERR ] cLk ERR )
‘AC11841, 'ACT11841 'AC11842, 'ACT11842 'AC11843, 'ACT11843
10-BIT BUS INTERFACE D-TYPE 10-BIT BUS INTERFACE D-TYPE 9-BIT BUS INTERFACE D-TYPE
LATCHES WITH 3-STATE OUTPUTS LATCHES WITH 3-STATE OUTPUTS LATCHES WITH 3-STATE OUTPUTS
(TOP VIEW) (TOP VIEW) (TOP VIEW)
O U2e[0 o¢
1D
2D
3D
4D
5D
Vee
Vce
6D
7D
8D
9D
10D
i
1-37
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DEVICE PIN-OUTS

‘AC11844, 'ACT11844 ‘AC11845, ‘ACT11845 ‘AC11846, 'ACT11846
1 9-BIT'BUS INTERFACE D-TYPE 8-BIT BUS INTERFACE D-TYPE 8-BIT BUS INTERFACE D-TYPE
LATCHES WITH 3-STATE OUTPUTS LATCHES WITH 3-STATE OUTPUTS LATCHES WITH 3-STATE OUTPUTS
] (TOP VIEW) (TOP VIEW) (TOP VIEW)
g) 1 ] oc s T
5 2 [] 1D 2 27[] oc3
o 3 ] 2D 3 28] 1D
= 4 (] 3D 4 25[] 2D
o 5 [ 4D s 2a[] 3D
— 6 ] 6D 6 23[] 4D
3 7 [ Vce 7 22[ vee
o 8 [ Ve 8 2] vee
= 9 ] 6D o 20[] 5D
3 ] 7D 10 19[] 6D
Q ] 8D 1 18] 7D
~p —_
=1 ] 9D 12 17[] 8D
g N PRE 13 16[] PRE
c 14 15[ C
‘AC11853, '‘ACT11853 ‘AC11854, 'ACT11854 ‘AC11861, ‘ACT11861
PARITY BUS TRANSCEIVERS PARITY BUS TRANSCEIVERS 10-BIT BUS TRANSCEIVERS WITH
(TOP VIEW) (TOP VIEW) 3-STATE OUTPUTS
PARITY []1 PARITY [] OER (roPview
A g2 At 2 [ OET GBA
A2 [s A2 [s ] B1 B1
A3 [J4 A3 s ] B2 B2
A4 (s A4 s ] B3 B3
GND [J6 GND [ [] B4 B4
GND 7 GND []7 ] Vee B5
GND []s GND [Js 1 Vee Vee
GND [Jo GND [ B5 Vee
A5 A5 B6 B6
A6 A6 B7 B7
A7 A7 B8 B8
A8 A8 CLR B9
ERR ERR EN B10
GAB
138 INSTRUMENTS
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DEVICE PIN-OUTS

‘AC11862, 'ACT11862 ‘AC11863, 'ACT11863 ‘AC11864, 'ACT11864
10-BIT BUS TRANSCEIVERS WITH 9-BIT BUS TRANSCEIVERS WITH 9-BIT BUS TRANSCEIVERS WITH 1
3-STATE OUTPUTS 3-STATE OUTPUTS 3-STATE OUTPUTS
(TOP VIEW) (TOP VIEW) (TOP VIEW)
~ c
A1 A1 28] GBA1 o
A2 A2 27[] GBA2 k=]
A3 A3 26[] B1 (1]
A4 A4 251 B2 £
A5 A5 24[] B3 P
GND GND 2] 84 o
GND GND 22 j Vece [
GND GND 210 vee -
GND GND 20[] B5 ©
A6 A6 19[] B6 a—,
A7 A7 18[] B7 c
A8 A8 17[] B8 )
A9 _ A9 16[] B9 &)
A10 GAB2 15[7] GAB1
‘AC11873, 'ACT11873 "AC11874, ‘ACT11874 ‘AC11881, ‘ACT11881
DUAL 4-BIT D-TYPE LATCHES DUAL 4-BIT D-TYPE EDGE-TRIGGERED ARITHMETIC LOGIC UNITS/
WITH 3-STATE OUTPUTS FLIP-FLOPS FUNCTION GENERATORS
(TOP VIEW) (TOP VIEW) (TOP VIEW)
1c 1CLK 10C
1Q1 101 1CLR
1Q2 1Q2 1D1
103 103 1D2
104 104 1D3
GND GND 1D4
GND GND Vee
GND GND Vee
GND GND 201
201 201 2D2
2Q2 202 203
2Q3 203 204
204 204 2CLR
2c 2CLK 20C
- Texas {?
1-39
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DEVICE PIN-OUTS

uonewlou| jeiauar)

'AC11882, 'ACT11882
32-BITLOOK-AHEAD CARRY GENERATORS
(TOP VIEW)

| 31213

G2
P3
G3
Vee
Vec
P4

AL

TeExas {if
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Numerical Index

Glossary

Explanation of Function Tables

D Flip-Flop and Latch Signal Conventions
Thermal Information

Parameter Measurement Information
Functional Index

Device Pin-Outs

Advanced CMOS Circuits

Ordering Instructions
Package Data
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54AC11000, 74AC11000
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

D2957, APRIL 1987

® New Flow-Through Architecture to Optimize 54AC11000 . . . J PACKAGE
PCB Layout 74AC11000 . . . D OR N PACKAGE
(TOP VIEW)
® Center-Pin Vcc and GND Configurations to
Minimize High-Speed Switching Noise 1A Use g 1B
1Y []2 15[ ] 2A
® EPIC™ (Enhanced-Performance Implanted 2y E 3 1a[]28
CMOS) 1-pm Process GND E s 130vee
® 500-mA Typical Latch-Up immunity at GND[]s  12[Jvce
125°C 3vy(Jse 11[J3A
. o ay[Qr 1o[J3B
® Package Options Include Plastic ‘’Small 48(s Narn
Outline’’ Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil 54AC11000 . . . FK PACKAGE
DIPs (TOP VIEW)
ipti 8o 8
description 3OO 2
These devices contain four independent 2-input 3 2 12019
NAND gates. They perform the Boolean aba 18] 38
functions Y = A«Bor Y = A +B in positive logic. 18hs 170 24 2
The 54AC11000 is characterized for operation NC 6 16[JNC 5
over the full military temperature range of tAp7? 15{]4B (3]
—-55°C to 125°C. The 74AC11000 is 1[s 14[] 4y o=
characterized for operation from —40°C to 9 10111213 0
85°C. PE %
FUNCTION TABLE (each gate) o
INPUTS OUTPUT NC—No internal connection E
A B v . 3 e . O
HH T logic diagram (positive logic) L]
L X H (]
1A
x L | T - 3]
1B c
, t ©
logic symbol 2A :D___ >
2y
. 3
1A &
(2)
e e n T
38
2A
5 114 B 5y
B aA
(101 . 16) 5y 48
(9)
4A
(7)
45 81 P~ v
TThis symbol is in accordance with ANSV/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
EPIC is a trademark of Texas Instruments Incorporated
PRODUCTION DATA documents contain information Copyright © 1986, Texas Instruments Incorporated
current as of publication date. Products conform to i
speiicaionJa the e o, o arumnt TExas
necessarily include testing of all parameters. lNSTRUM ENTS 23
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54AC11000, 74AC11000
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

absol

TStres:

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

Supply voltage, VCC - -+« vt v v e vttt iiie i e e -0.5Vto6V
Input voltage, Vi (see Note 1) .. ............. ... ... ..... e . —0.5VtoVcc+05V
Output voltage, VO (see Note 1)...... . e e -0.5VtoVcc+0.5V
Input clamp current, ljk (V| < 0 or V| > Vcc) .......... e P +20 mA
Output clamp current, IoK (VO < 0orVO > VCC) oo v i +50 mA
Continuous output current, I0 (VO = 0toVCC) .. v v iiiiii i +50 mA
Continuous current through Vccor GND pins ................. e e +100 mA
Storage temperature range . ... ... ... .ciui ettt . —65°C to 150°C
ses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the 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

54AC11000 74AC11000 UNIT
MIN NOM MAX | MIN NOM MAX
Vcc  Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 \'
Veec =3V 2.1 2.1
VIH High-level input voitage Vee = 45V 3.15 3.16 \2
Vee = 6.5V 3.85 3.85
Veg =3V 0.9 0.9
ViL Low-level input voltage Veec =45V 1.35 1.35 \
Vee = 5.5V 1.65 1.66
Vee =3V -4 -4
loH High-level output current | Vcc = 4.6V -24 —-24 mA
Ve =565V —-24 -24
Vee =3V 12 12
loL Low-level output current | Vcc = 4.5V 24 24 mA
Vee = 66V 24 24
Vi Input voltage 0 Vee 0 Vee \2
Vo Output voltage 0 Vee (4] Vee \Y
dt/dv  Input transition rise or fall rate (o] 10 (o] 10 ns/V
TA Operating free-air temperature —-55 125 | —40 85 °C

NOTE

2: No electrical or switching characteristics are specified at Vg < 3 V. Operation between 2 V and 3 V is not recommended,
but within that range, a device output will maintain a previously established logic state.

EXAS {i)
INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265




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

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

TA = 25°C 54AC11000 74AC11000
PARAMETER TEST CONDITIONS vee v wax TN YRR | UNIT
3v | 29 2.9 2.9
IoH = —50 pA 45V | 4.4 4.4 4.4
55V [ 5.4 5.4 5.4
IoH = —4 mA 3V [ 2.58 2.4 2.48
VoH on = 28 mA 25V | 3.94 37 3.8 v
5.5V | 4.94 4.7 4.8
Ioq = —50 mAf 5.5 V 3.85
IoH = —75 mAt 5.5 V 3.85
3V 0.1 0.1 0.1
loL = 50 pA 45V 0.1 0.1 0.1
5.5 V 0.1 0.1 0.1
VoL oL = 12 mA 3V 0.36 0.5 044 | 2
45V 0.36 0.5 0.44
loL = 24 mA
5.5 V 0.36 0.5 0.44
IoL = 50 mAT 5.5 V 1.65 ﬁ
loL = 75 mAt 5.5V 1.65 5
I V| = Vg or GND 5.5 V +0.1 +1 £1 uA E
lcc Vi=VecorGND. gqy | ‘4 80 40 | uA 'E)
lp=0 o
Ci V) = Vgg or GND 5V 3.5 pF m
tNot more than one output should be tested at one time, and the duration of the test should not exceed 10 ms. g
switching characteristics over recommended operating free-air temperature range (unless otherwise ©
noted) (see Figure 1) g
FROM TO Vee Ta = 25°C 54AC11000 74AC11000 Qo
PARAMETER | \npuT) | (ouTPUT)| RANGE | MIN TVP MAX | MIN MAX | MIN max | N7 %
oL 33 +03V| 156 7.2 98| 15 1.9 1.5 11.1 S
Aors v 5 +0.5 V 1.5 5 65| 1.5 81| 1.5 7.4 ns be
33 +03V| 15 58 86| 1.5 102 [ 1.5 9.6 <
tPHL 5:05V | 15 44 61| 15 73| 1.5 6.8
operating characteristics, Vgc = 5V, Ta = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance per gate CL = 50 pF, f =1MHz 33 pF

xas WP
INSTRUMENTS
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54AC11000, 74AC11000
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

PARAMETER MEASUREMENT INFORMATION

FROM OUTPUT
UNDER TEST

CL = 50 pF

(See Note A)I S00 @

LOAD CIRCUIT

———————— Vee
INPUT
(See Note B)
I I 0
j¢—tPHL—| |
tPLH
| h_ —.I VoH
OUTPUT

PROPAGATION DELAY TIMES

NOTES: A. C| includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, 2, = 50 @, t; = 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

R
INSTRUMENTS
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54ACT11000, 74ACT11000
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

D2957, JUNE 1987

® Inputs are TTL-Voltage Compatible 54ACT11000 . . . J PACKAGE
74ACT11000 . . . D OR N PACKAGE
® New Flow-Through Architecture to Optimize (TOP VIEW)
PCB Layout
] . 1A Uie[d1B
L) Ce.n.tel:-Pm .Vcc and GND. Co.nfigur?tlons to vz 1sP2a
Minimize High-Speed Switching Noise 2v[s 14128
® EPIC™ (Enhanced-Performance Implanted GND[]a 13[]Vee
CMOS) 1-um Process GND s 12[0vce
. 3y 11[d3A
® 500-mA Typical Latch-Up Immunity at av - 10[138
125°C 48[fs  o[74A

® Package Options Include Plastic ‘*Small

Outline’’ Packages, Ceramic Chip Carriers, S4ACT11000 . . . FK PACKAGE

and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs Sou 8
oL O
85898 2
description 3 2 12019
These devices contain four independent 2-input 2A)4 18[]38 P
NAND gates. They perform the Boolean 1B)s 1700 4A -
functions Y = A<BorY = A+Bin positive logic. Nc[e 16[INC 3
N ) ) 1Al 7 15[] 48 (&)
The 54ACT 11000 is characterized for operation 1wvhs 11 ay =
over the full military temperature range of 9 101112 13 (&)
—-55°C to 125°C. The 74ACT11000 is
characterized for operation from —40°C to Eo % % % ES (72}
85°C. o O o
NC—No internal connection E
FUNCTION TABLE (each gate) ) o
INPUTS OUTPUT logic diagram (positive logic) o)
A B Y Qo
Lox H 18 . g
X L H 2A >
2y
. 2B ©
logic symbolt <
(1 38
1A &
(16) I~ 2] 4y
1B 4A
(14) I~ 3 5y 4B
2 (11)
3A (6)
I~ (0
0 “
4A )]
I~ (1)
48 18 ay
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA documents contain information . Copyright © 1587, Texas nstruments Incorporated
current as of publication date. Products conform to i
aniard warvanty. voduction arocessing doos not 2-7
n 3 -
necessarily include testing of :II ptramt’lm. INST RUMENTS
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54ACT11000, 74ACT11000
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

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

SUPPlY VOItAGE, VG « v v v vt ettt e e e e e e -0.5Vto6V
Input voltage, Vi (see Note 1) ... ... ... it -0.5VtoVcc+0.5V
Output voltage, VO (see Note 1) ........... ...t -0.5VtoVcc+0.5V
Input clamp current, Ik (V] < Oor V| > Vgg) ... ... e +20 mA
Output clamp-current, IoK (VO < 0orVQ > VEC) oo +50 mA
Continuous output current, [0 (VO = 0to VCC) ... +50 mA
Continuous current through VCC or GND pins . ... ... ittt +100 mA
Storage temperature range . . .. ... ... cvu vt e —-65°C to 150°C

TStresses beyond those listed under *‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings

only

and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating

conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE

1: The input 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 A\
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
loH High-level output current -24 -24| mA
loL Low-level output current 24 24| mA
V) Input voltage . 0 Vce 0 Vee \
Vo Output voltage 0 Vee 0 Vee \
dt/dv  Input transition rise or fall rate 0] 10 0 10| ns/V
TA Operating free-air temperature - 55 125 -40 85 °C

INSTRUMENTS
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54ACT11000, 74ACT11000
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

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

Ta = 25°C 54ACT11000 | 74ACT11000
ITION I
PARAMETER TEST CONDITIONS Vee N TvP AR | N WAx | MIN MAX UNIT
45V | 4.4 4.4 4.4
| = - A
Vo OH = ~50 & 55V | 54 54 54
H
4.5V | 3.94 3.7 3.8
= - A \%
'OH = ~24m 55V | 4.94 47 48
IoH = —50 mAT 5.5 V 3.85
IoH = —75 mAt 5.5 V 3.85
| — 50 4A 45V 0.1 0.1 0.1
VoL oL =>Uw 5.5V 0.1 0.1 0.1
4.5V 0.36 0.5 0.44
| = 24 mA \%
oL i 55V 0.36 0.5 0.44
loL = 50 mAt 5.5 V 1.65
loL = 75 mAT 5.5 V 1.65 2
I V| = Vg or GND 5.5 V +0.1 +1 +1 wA
Icc Vi =VgcorGND, Igp =0 5.5 V 4 80 40 A n
One input at 3.4 V, )
Icct 5.5V 0.9 1 1 A
alec Other inputs at GND or Ve ™ .5
Cj V| = Vcc or GND 5V 3.5 pF 2
1
*Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. o
 This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or Vee- (D
switching characteristics, Vg = 5 V 0.5 V (see Figure 1) (@)
FROM TO Ta = 25°C 54ACT11000 74ACT11000 E
PARAMETER UNIT
(INPUT) (OUTPUT) MIN TYP MAX [ MIN MAX | MIN MAX O
tpLH 1.5 7.2 109 | 1.5 13.3 | 1.5 12.3 o)
AorB Y
PHL or 15 58 8| 15 95| 15 gs | "™ o
Q
operating characteristics, VCC = 5V, Ta = 25°C g
PARAMETER TEST CONDITIONS TYP UNIT >
Cpd Power dissipation capacitance per gate CL = 50 pF, f=1MHz 23 pF 2

EXAS {’P 29
INSTRUMENTS
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54ACT11000, 74ACT11000
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

PARAMETER MEASUREMENT INFORMATION

FROM QUTPUT
UNDER TEST

CL = 50 pF

(See Note A)I 5000

LOAD CIRCUIT

———————— 3v
INPUT
(See Note B) H ’
I I °
Je—tPHL—B] |
tPLH
' e _'! VoH
OUTPUT

PROPAGATION DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 60 Q, t; = 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

sunon) SOW9 paduenpy N

2-10 TeExas {?
INSTRUMENTS
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54AC11002, 74AC11002
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

D2957, JUNE 1987 —REVISED OCTOBER 1987

® New Flow-Through Architecture to Optimize
PCB Layout

54AC11002 . . . J PACKAGE
74AC11002 . . . D OR N PACKAGE

(TOP VIEW)
® Center-Pin Vcc and GND Configurations to
Minimize High-Speed Switching Noise ”\E '
1y y?
® EPIC™ (Enhanced-Performance Implanted 2v[s
CMOS) 1-um Process GND [
® 500-mA Typical Latch-Up Immunity at GND[]s
125°C 3vy[e
av[J7
® Package Options Include Plastic ‘*Small a8(s
Outline’’ Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil 54AC11002 . . . FK PACKAGE
DIPs (TOP VIEW)
s 0 Q
description 20990«
These devices contain four independent 2-input 3 2 12019 2
NOR gates. They perform the Boolean functions
Y = AeBorY = A+B in positive logic. 7))
e
The 564AC11002 is characterized for operation '5
over the full military temperature range of T}
-556°C to 125°C. The 74AC11002 is S
characterized for operation from —40°C to 9 10 111213 (&)
85°C.
82223 (7))
°r o Q
FUNCTION TABLE (each gate)
NC—No internal connection E
INPUTS OUTPUT o
A B Y logic diagram (positive logic)
H X L o]
X H L 1A [+
I bol g
i 2A
ogic symbo| —:Do_ 2v -
2B
1 AL, 21 (2) <
1y
e — W
(15) 3B
2A ———— 3
zaﬁ_‘ 2v 4A
(11) 4y
3A ———] ) 48
3y
3B (10)
(9)
aA — 7) 4y
2818
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA documents contain information . Copyright © 1986, Texas Instruments Incorporated
s an o pbctn e, Fradcis confrm Texas WP
spec
standard inty. Production processing d -11
sl oty Poditon oS im0 [NSTRUMENTS 2

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265




sunony SOND pedsuenpy BN

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

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

Supply voltage, VCC - -+« v v v i e RN R e -0.5Vto6V
Input voltage, V| (see Note 1) . ........... R e -0.5VtoVcc+0.5V
Output voltage, VO (see Note 1) . ........ ...t -0.5VtoVcc+0.5V
Input clamp current, Ik (Vi < QorV|>Veg) oo viee i e . £20 mA
Output clamp current, IoK (VO < 00rVO > VCC) + - v v oo i i e . 50 mA
Continuous output current, Io (Vo = 0toVce) ..o oot e . 50 mA
Continuous current through VCc or GND pins . . .. .. ... .. e +100 mA
Storage temperature range .. ... e e e e —-65°C to 150°C

tStresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only and functional operation of the device at these or any other conditions beyond those indi d under ‘‘r ded 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

54AC11002 74AC11002 UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 \
Ve =3V 2.1 2.1
ViH  High-level input voltage Vee = 4.5V 3.16 3.16 \
Vee = 5.5V 3.85 3.85
Vee = 3V 0.9 0.9
VIL ' Low-level input voltage Vee =45V 1.35 1.35 \
Vee = 6.5V 1.65 1.65
Veg =3V -4 -4
loH High-level output current | Vec = 4.5V -24 -24 mA
Vee = 5.5V -24 -24
Veec = 3V 12 12
loL Low-level output current | Vcc = 4.5V 24 24 mA
Vee = 6.6V 24 24
\ Input voltage 0 Vee 0 Vee \
Vo Output voltage 0o Vce 0 Vee \
dt/dv  Input transition rise or fall rate [*] 10 [¢] 10 ns/V
TA Operating free-air temperature -55 125 | -40 85 °C

NOTE 2: No electrical or switching characteristics are specified at Vcc < 3 V. Operation between 2 V and 3 V is not recommended,
but within that range a device output will maintain a previously established logic state.

- Texas ¢
INSTRUMENTS
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54AC11002, 74AC11002
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

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

noted)
Ta = 25°C 54AC11002 | 74AC11002
PARAMETER TEST CONDITIONS vee v max TN ek T ] UNIT
3v| 29 2.9 2.9
IoH = —50 pA 45V | 4.4 4.4 4.4
55V | 6.4 5.4 5.4
IoH = —4 mA 3v |2 2.4 2.48
VoH OH m 58 v
Ion = —24 mA 45V [ 3.94 3.7 3.8
OH = 55V | 4.94 2.7 28
Ioy = —50 mAt 5.5 V 3.85
lo = —75 mAt 5.5 V 3.85
3v 0.1 0.1 0.1
oL = 50 pA 45V 0.1 0.1 0.1
5.5 V 0.1 0.1 0.1
=12 . . .
VoL oL mA 3V 0.36 0.5 0.44 v 2
ol = 24 mA 45V 0.36 0.5 0.44
oL = 5.5V 0.36 05 0.44
loL = 50 mat 5.5 V 1.65 {4
oL = 756 mAt 5.5 V 1.65 '5
| V| = Vcc or GND 5.5 V +0.1 £1 +1 wA o0
icc Vi = Vcc orGND, I = O 5.5 V 4 80 40 | A o=
[ V| = Vce or GND 5V 35 DF (&)
TNot more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. m
switching characteristics over recommended operating free-air temperature range (unless otherwise g
noted) (see Figure 1) o
FROM T0 Vee Ta = 25°C 54AC11002 74AC11002 ]
UNIT
PARAMETER | nput) | (outPuT)| RANGE [MIN TYP MAX | MIN MAX | MIN MAX ©
. 3.3 +0.3V| 1.5 7 86| 1.5 107 | 1.5 9.9 8
PLH Aors v 505V | 1.6 45 61| 1.5 74| 15 69 | c
. 3.3 +0.3V| 1.5 6 75| 1.5 9| 1.5 8.4 ]
PHL 505V | 15 4 57| 15 68| 1.5 6.4 >
e
operating characteristics, Vgcc = 5V, TA = 25°C <
PARAMETER TEST CONDITIONS TYP [ uniT
ng Power dissipation capacitance per gate CL = 50 pF, f=1MHz 32 pF
EXAS JU 2.13

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

PARAMETER MEASUREMENT INFORMATION

FROM OUTPUT
UNDER TEST

'CL = 50 pF

(See Note A)I 5002

LOAD CIRCUIT

INPUT
(See Note B)

OUTPUT

PROPAGATION DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z5 = 60 Q,t, = 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

INSTRUMEN
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54ACT11002, 74ACT11002
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

D2957, JUNE 1987

® Inputs are TTL-Voitage Compatible 54ACT11002 . . . J PACKAGE
74ACT11002 . . . D OR N PACKAGE
New Flow-Through Architecture to Optimize (TOP VIEW)
PCB Layout
. 1Ay Usegis
® Center-Pin Vgc and GND Configurations to w2 1sf2a
Minimize High-Speed Switching Noise 2v s 1a[]28
® EPIC™ (Enhanced-Performance Implanted GND[Ja  13dvce
CMOS) 1-um Process GND[Js  12JVce
X . 3vy[e 11[d3A
[ ] 500-°mA Typical Latch-Up Immunity at av[]s  10[]38
125°C 48s  of]4A
® Package Options Include Plastic ‘’Small
Outline’’ Packages, Ceramic Chip Carriers, 54ACT11002 . . . FK PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs
2S¢ S 2
description —rerrer—
X . . . 3 2 12019
These devices contain four independent 2-|r'1put 2apa 18[] 38 »
NOR gates. They perform the Boolean functions  —
Y = A-Bor Y = A+B in positive logic 8PS 17gan ‘5
= = p gic. Nc[le 16[INC 3
The 54ACT11002 is characterized for operation 1AQ07 15[} 48 =
over the full military temperature range of 1Ype 1a[] 4y &)
—-55°C to 125°C. The 74ACT11002 is 9 101112 13
. . o W o W W |
characterized for operation from —40°C to > 600> (7]
85°C. NZz2z20 @]
Iogic symboIT NC—No internal connection o
o) = logic diagram (positive logic) <
1A—] Z L (2) [}
(16) 1Y Q
s nT) Do =
2A ———d @, 1B ©
(14) =~ >
B <
sa—11 2A__—___[>0-—-zv <
(10) e~ 6 5y 28
38 ——
(9)
4 @ | St 3A :Do—-—— 3y
4B ————— 3B
4A
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and :D)———4Y
IEC Publication 617-12. 4B
Pin numbers shown are for 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
PRODUCTION DATA documents contain information . Copyright © 1987, Texas Instruments Incorporated
o, et ol " Texas W
specifica
standard ty. Producti ing d t 2-15
Rotessarily includs tosting of 4l paramaters. INSTRUMENTS
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54ACT11002, 74ACT11002
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

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

SUPPlY VOIAGE, VO G -t v v v i ettt e e e e e -0.5Vto6V
Input voltage, Vi (see Note 1) .. ........ . ... .. ., -0.56VtoVcc+0.5V
Output voltage, Vo (see Note 1) . .. ... .o iienennen.n.. PN ~0.5VtoVcc+0.5V
Input clamp current, K (V| < 0or V] > VCC) -« i +20 mA
Output clamp current, IoK (VO < 0orVO > VCC) - v v i v +50 mA
Continuous output current, I0 (VO = 0toVCC) - -+ oo oo +50 mA
Continuous current through VccorGND pins . . ... ... o i +100 mA
Storage temperature range . . . . ... ..ottt vt i ittt e -65°C to 150°C

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

NOTE 1: The input 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 \"
ViH High-level input voltage 2 2 \
VIL Low-level input voltage 0.8 0.8 \%
loH High-level output current —24 -24 mA
loL Low-level output current 24 24 mA
V) Input voltage 0 Vee 0 Vee \
Vo Output voltage 0 Vee 0 Vce \
dt/dv  Input 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

suNoA) SO pesuenpy N

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

noted)
Ta = 25°C
PARAMETER TEST CONDITIONS Vee A=25 54ACT11002 | 74ACT11002 | 7
MIN  TYP MAX | MIN MAX | MIN MAX
45V | 44 4.4 4.4
IoH = —50 sA
OH ¥ 55V | 54 5.4 5.4
45V [ 3.94 3.7 3.8
Vv IoH = —24 mA
OH OH ™ 55V | 4.94 4.7 18 v
IoH = —50 mA¥ 5.5 V 3.85
Io4 = —75 mA¥ 5.5V 3.85
45V 0.1 ] 0.1 0.1
loL = 50 pA
oL # 5.5V 0.1 0.1 0.1
4.5V 0.36 0.5 0.44 .
v oL = 24 mA
oL oL ™ 5.5V 0.36 05 oas| ¥
loL = 50 mA*¥ 5.5 V 1.65
loL = 76 mA* 5.5V 1.65
] V| = Vcc or GND 5.5 V +0.1 +1 +1 KA
Icc Vi = VccorGND, g = O 5.5 V 4 80 40 | A
One input at 3.4 V,
algct 5.5V 0.9
cc Other inputs at GND or Ve ! ! mA
Ci Vi = Ve or GND 5V 3.5 pF

8 This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or Vee.

EXAS W
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POST OFFICE BOX 655012 « DALLAS, TEXAS 75265




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

switching characteristics, VcCc = 5V 0.5 V (see Figure 1)

PARAMETER FROM T0 Ta = 25°C 54ACT11002 74ACT11002 UNIT
(INPUT) (OUTPUT) MIN  TYP MAX | MIN MAX | MIN MAX
tpLH 1.5 6.1 9.4 1.5 11.3 1.6 10.6
tPHL AorB M 15 53 78| 15 93| 15 87| ™
operating characteristics, VCC = 5V, TA = 25°C
PARAMETER TEST CONDITIONS TYP UNIT
Cpd Power dissipation capacitance per gate CL = 50 pF, f=1MHz 29 pF

PARAMETER MEASUREMENT INFORMATION

FROM OUTPUT

UNDER TEST I 2
CL = 50 pF
(See Note A) 5008
[7Z]
]
- - 1
-
LOAD CIRCUIT _2
e
————————3v n
INPUT @]
(See Note B)
. ] S
I | (&)
[¢—tPHL-]| | -
tPLH
| "“ - VOH o
| o
OUTPUT 50% Ve c
©
———— Vo >
PROPAGATION DELAY TIMES 2

NOTES: A. C includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 @, t; = 3 ns, t§ = 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 {i’ 2-17
INSTRUMENTS
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54AC11004, 74AC11004
HEX INVERTERS

D2957, FEBRUARY 1988

® New Flow-Through Architecture to Optimize
PCB Layout

® Center-Pin Vg and GND Configurations to
Minimize High-Speed Switching Noise

® EPIC™ (Enhanced-Performance Implanted
CMOS) 1-pm 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 inverters.
They perform the Boolean function Y = A.

54AC11004 . . . J PACKAGE
74AC11004 . . . DW OR N PACKAGE

(TOP VIEW)

1v [
2y
3y
GND
GND []
GND [
GND []
4y [

5Y
6Y

1
2
3
4
5
6
7
8
9

=
o

54AC11004 . . . FK PACKAGE
(TOP VIEW)

N

The 54AC11004 is characterized for operation 3212019 3
over the full military temperature range of 2AH4 180 4a ‘5
-55°C to 125°C. The 74AC11004 is 1Afs 170 5A T}
characterized for operation from —40°C to 1vpe ‘GE 6A -
85°C. 2YQ? 15} 6Y o
3y[)s 14[] 5Y
FUNCTION TABLE 9 10 11 12 13 8
(each inverter) [ala] g g > E
INPUT | OUTPUT 0voo o
A Y . .
NC—No internal connection
H L <
L H - . . @
logic diagram (positive logic) (%)
c
logic symbolt " _Do___ v g
20| 1 4y ' ©
2 12 @,y 2A ——Do—— 2y g
3a 18 B3 4y
aA -‘-:-g’—-—- “;’ ay 3A ———-Do— 3y
sa 2| 9 v
6A (11) (10) 6Y . D ay
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12. 5A ———-Do— 5Y
Pin numbers shown are for DW, J, and N packages.
6A ———Do——— Y
EPIC is a trademark of Texas Ihsgruments Incorporated.
PRODUCTION DATA documents contain information Copyright © 1987, Texas Instruments Incorporated
elmltuolpﬂliutl date. Products conform to
munnoi'l'mn Ilnrulmu EXAS 2.19
umnrlly inc! |Il mﬂu of all ptmn'tm. lNS’rRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265




54AC11004, 74AC11004
HEX INVERTERS

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

Supplyvoltage,Vcc et e e et e P e . -056Vto7V
Input voltage, V| (see Note 1) ........ e e e e e e e, ..o .. =0.5VtoVee+05V
Output voltage, Vo (see Note 1) . . ................ ciivdevie o 0o —=05Vto Voo +0.5 V'
Input clamp current, IK (V] < OorV| > VeE) « v vvvvve i e £20 mA’
Output clamp current, IgK (VO < OorVo >Vee) -« vvvvvnvnn. e +50 mA
Continuous output current, 10 (VO = 010 VEC) « vt v vvetetiie e it +50 mA
Continuous current through Vcc or GND pins ............... e e veoas o 2150 MA
Storage temperature range . ..... e e, e vee..... —65°Cto 150°C

1 Stresses beyond those listed under ‘“absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings

only

and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating

conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

recommended operating conditions

N

54AC11004 74AC11004 UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 \
Vee =3V 2.1 2.1
ViH High-level input voltage Vee =45V 3.16 -3.16 \%
Vec =55V 3.85 . 3.85
Vee =3V 0.9 0.9
ViL Low-level input voltage Vg =45V 1.35 1.35 \
Ve =565V 1.65 1.65
B Vec =3V -4 —a
I0H High-level output current | Vcc = 4.5V -24 -24 mA
Vee = 5.5V —24 -24
Vee =3V 12 12
loL Low-level output current | Vcc = 4.5V 24 24 mA
Vec =55V 24 24
V) Input voltage 0 Vee 0 Vee \
Vo Output voltage 0 Vee 0 Vee \
At/Av  Input transition rise or fall rate (4] 10 0 10 ns/V
TA Operating free-air temperature -55 125 | -40 85 °C

SUNOND SOIND PdUBAPY

NOTE 2: No electrical or switching characteristics are specified at Vcc < 3 V. Operation between 2 V and 3 V is not recommended,

but within that range a device output will maintain a previously established logic state.’

2-20
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54AC11004, 74AC11004
HEX INVERTERS

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

Ta = 25°C 54AC11004 | 74AC11004
A E
PARAMETER TEST CONDITIONS vee am e ek T max T ] N
3v| 29 2.9 2.9
IoH = —50 pA 45V | 4.4 4.4 4.4
55V [ 5.4 5.4 5.4
loH = —4 mA 3v | 258 2.4 2.48
VoH Y 45V | 394 3.7 38 v
OH = 55V | 4.94 2.7 28
IoH = —50 mAT 5.5 V 3.85
1o = —75 mAT 5.5 V 3.85
3V 0.1 0.1 0.1
loL = 50 pA 4.5V 0.1 0.1 0.1
5.5 V 0.1 0.1 0.1
oL = 12 mA 3V 0.36 0.5 0.44 2
VoL 45V 0.36 0.5 oas| Y
loL = 24 mA
5.5 V 0.36 0.5 0.44 »
loL = 50 mAT 5.5 V 1.65 =
oL = 75 mAt 5.5 V 1.65 =
1) V| = V¢ or GND 5.5 V +0.1 +1 +1 [ pA 2
Icc Vi = VgccorGND, 1g =0 5.5V 4 80 40 rA 6
[ V| = Vcc or GND 5V 3.5 pF
1t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 8
switching characteristics over recommended operating free-air temperature range (unless otherwise E
noted) (see Figure 1) [3)
Vee =33V 03V s
FROM TO Ta = 25°C 54AC11004 74AC11004 o
AME NIT
PARAMETER (INPUT) {OUTPUT) MIN TYP MAX | MIN TYP MAX| MIN TYP MAX | ° g
tPLH A v 1.5 6.1 9| 1.5 104 | 1.5 il . ®©
tPHL 1.6 652 74| 15 89| 1.5 8.2 >
<
Ve =5V 05V <L
FROM TO Tp = 25°C 54AC11004 74AC11004
AMETE! UNIT
PAR R (INPUT) (OUTPUT) MIN TYP MAX | MIN TYP MAX | MIN TYP MAX
tpLH 1.5 42 63] 1.5 75| 1.5 7.1
A \%
tPHL 156 38 55| 15 64| 15 5| ™
operating characteristics, VCC = 5V, TA = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance per inverter CL = 50 pF, f=1MHz 29 pF
i
I EXAS 2.21
NSTRUMENTS
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54AC11004, 74AC11004
HEX INVERTERS

PARAMETER MEASUREMENT INFORMATION

FROM OUTPUT
UNDER TEST

CL = 50 pF

(See Note A)I 5002

LOAD CIRCUIT

———————=—Vcc

INPUT

(See Note B)

|

2 ' | ’
Je—tPHL-D| |
tPLH
| h'_ _" VoH

OUTPUT

——===VoL

PROPAGATION DELAY TIMES
NOTES: A. Ci includes probe and jig capacitance.

B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, = 50 @, t; = 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

SHNOAID SOIND PedUBAPY

: 1]
- INSTRUMENTS
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54ACT11004, 74ACT11004
HEX INVERTERS

D2957, JANUARY 1988

Inputs are TTL-Voltage Compatible
New Flow-Through Architecture to Optimize

54ACT11004 . . . J PACKAGE
74ACT11004 . . . DW OR N PACKAGE

(TOP VIEW)

PCB Layout
1y
Center-Pin Vcc and GND Configurations to 2v[]2
Minimize High-Speed Switching Noise 3v[l3
EPIC™ (Enhanced-Performance Implanted GND[]4
CMOS) 1-um Process GNDE 5
GNDLJ6
500-mA Typical Latch-Up Immunity at GNo[?
125°C 4yE 8
Package Options Include Plastic ‘*Small s5Y[]e
Outline’’ Packages, Ceramic Chip Carriers, eY[]io

and Standard Plastic and Ceramic 300-mil
DIPs

description

These devices contain six independent inverters.

654ACT11004 . . . FK PACKAGE
(TOP VIEW)

ts Iy

They perform the Boolean function Y = A.
The 54ACT 11004 is characterized for operation 2A 4A 3
over the full military temperature range of 1A 5A —
—-55°C to 125°C. The 74ACT11004 is 1Y 6A o
characterized for operation from —40°C to 2y Y
85°C. 3y 5Y (/2]
9 10111213 (@]
FUNCTION TABLE aoaoa> E
zzzz<
(each inverter) [CACRCNT] o
INPUT | OUTPUT NC—No internal connection b o]
A Y [T}
H L logic diagram (positive logic) o
L H g
i t 1A v >
logic symbol b o]
1at20 (LI I > 2y
2)
2A (19) 2y
3|
3A (18) (3) 3y \
A 3y
aA (13) (8) ay
9|
5A (12) (9) 5y
sat1) o o an >°__ ay
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and
{EC Publication 617-12. 5A 5Y
Pin numbers shown are for DW, J, and N packages.
6A —-Do— 6y
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA documents contain information Copyright © 1988, Texas Instruments Incorporated
current as of publication date. Products conform to i
specifications per the terms of Texas Instruments TEXAS
ndard warranty. Production processing does not 2-23

necessarily include testing of all parameters.
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54ACT11004, 74ACT11004
HEX INVERTERS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)? \
Supply VOtage, VO C « v v v v i et e e e -05Vto7V

Input voltage, Vi(see Note 1) . ........ .. ... .. . ... -0.5VtoVcc+0.5V
Output voltage, Vo (see Note 1) . .............. ... ... i, -0.5VtoVcc+0.5V
Input clamp current, IIK (V] < Oor VI > VEC) + oo oo +20 mA
Output clamp current, IoK (VO < 00orVO > VCC) -+ -t iii i +50 mA
Continuous output current, I (VO = 0toVegQ) ..o o +50 mA
Continuous current through VCCc or GND pins . . . ........... i, +150 mA
Storage temperature range . . . ... ... ...ttt e -65°C to.150°C

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

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

recommended operating conditions

N

54ACT11004 74ACT11004 uNIT

MIN MAX MIN MAX
Vece  Supply voltage 4.5 5.5 4.5 5.5 v
VIH High-level input voltage 2 2 \
ViL Low-level input voltage ) 0.8 0.8 \
IoH High-level output current -24 -24| mA
loL Low-level output current 24 241 mA
V)| Input voltage 0 Vee 0 Vee \
Vo Output voltage 0 Vee 0 Vee \2
At/Av  Input transition rise or fall rate 0 10 4] 10| ns/V
TA Operating free-air temperature —-55 125 -40 85 °C

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

SUN2AD SOIND PduUBAPY

noted)
Ta = 25°C 54ACT11004 | 74ACT11004
PARAMETER TEST CONDITIONS vee i NP WAX MIN - MAX N x| UNT
45V | 44 4.4 4.4
IOH = ~
OH = —504A 55V | 54 5.4 5.4
45V [ 3.94 3.7 3.8
Vv IoH = -24
OH OH mA 5.5V | 4.94 4.7 4.8 v
IoH = -50 mA¥ 5.5V 3.85
IoH = —75 mA¥ 5.5 V 3.85
4.5V 0.1 0.1 0.1
] =
oL = 50 kA 5.5V 0.1 0.1 0.1
45V 0.36 0.5 0.44
Y oL = ‘
oL oL = 24 mA 55V 0.36 05 044 | V
oL = 50 mA¥ 5.5 V 1.65
oL = 756 mA¥ 5.5 V 1.65
] V| = Vg or GND 5.5 V +0.1 +1 +1 rA
Icc Vi = Vcc orGND, lg = 0] 65V 4 80 40 | A
One input at 3.4 V,
Alect 5V 0.9 1 1 A
cc Other inputs at GND or Vcc 5 m
Ci V| = Vgc 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 ns.
$This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or Vcc.

INSTRUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265
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54ACT11004, 74ACT11004

HEX INVERTERS

switching characteristics, Vcc = 5V £0.5 V (see Figure 1)

- L]
PARAMETER FROM TO TA = 25°C 54ACT11004 74ACT11004 UNIT
(INPUT) (OUTPUT) MIN TYP MAX | MIN MAX | MIN MAX
tPLH 1.6 5.3 9 1.5 10.2 1.5 9.7
A Y ns
tPHL 1.5 6.4 8.7 1.5 10.3 1.5 9.6
operating characteristics, VcCc = 5V, TA = 25°C
PARAMETER TEST CONDITIONS TYP UNIT
Cpd Power dissipation capacitance per inverter CL = 50 pF, f=1MHz 32 pF
PARAMETER MEASUREMENT INFORMATION
FROM OUTPUT -
UNDER TEST I 2
CL = 50 pF
(See Note A) 500 @
o
)
= = -
=]
LOAD CIRCUIT E
o
———————— 3v »
INPUT
(See Note B) . o
i o =
| ! (&)
j¢—tPHL-B| |
tPLH ©
| h_ _’| VOH QO
| QO
OUTPUT c
@
—_————==VoL >
PROPAGATION DELAY TIMES 2
NOTES: A. Ci includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q,t; = 3 ns, tf = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.
FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS
{/
l :2-25
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54AC11008, 74AC11008
QUADRUPLE 2-INPUT POSITIVE-AND GATES

D2957, AUGUST 1987

® New 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-um 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

54AC11008 . . . J PACKAGE
74AC11008 . . . D OR N PACKAGE

(TOP VIEW)
1Ay Uss[J18
12 s[J2A
2v[s 1a[d28
GND [J4 130 Vee
GND[Js 12[dVce
3y[Je 11[J3A
ay (] 10[]3B
4B [ ]8 9| J4A

654AC11008 . . . FK PACKAGE
(TOP VIEW)

N

AND gates. They perform the Boolean functions
Y = AeBorY = A+B in positive logic. 3B E
The 54AC11008 is characterized for operation 4A 5
over the full military temperature range of NC [3)
—55°C to 125°C. The 74AC11008 is 48 o=
characterized for operation from —40°C to ° 4y (&)
85°C. 10 11 12 13 m
8282285 o
logic symbol 6°6 s
(41} NC—No internal connection
1A & @ (&)
{16 logic diagram (positive logic) o
(15) - (]
2A—— 3) 1A Q0
(14) —2Y 8%
28 18 c
3A (R} © g
2A
(10) k3% v
® D <
aA (7) f
(8) F—4Y 3A ay
48 - ‘
TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and aA
IEC Publication 617-12. __—_D-— ay
Pin numbers shown are for D, J, and N packages. 4B
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.
PRODUCTIOR DATA documents contain information . Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to 1/
specifications per the terms of Texas Instruments EXAS 2.27

standard warranty. Production processing does not
necessarily 1-4'-'1. testing of :II unnnouun. "
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54AC11008, 74AC11008
QUADRUPLE 2-INPUT POSITIVE-AND GATES

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

SUPPlY VOIAgE, VT « v vt vttt et e -0.5Vto 6V
Input voltage, Vi (see Note 1) . ............ ... ..., e e e -0.5VtoVcc+0.5V
Output voltage, Vo (see Note 1) .. ............ e et .—0.5 VtoVcc+0.5V:
Input clamp current, IK (V] < 0or VI > VCC) -+ v v v i e i +20 mA
Output clamp current, IoK (Vo < OorVo > Vgg) oo v v il il £B0MA
Continuous output current, I (Vo = OtoVeg) ... oo ov ot e P +50 mA
Continuous current through Vcc or GND pins . ......... e et e e +100 mA
Storage temperature range ............ e e ... —65°C to 150°C

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

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
recommended operating conditions
, 54AC11008 74AC11008 UNIT
MIN NOM MAX | MIN NOM MAX
Vcc  Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 \%
> Veg = 3V 2.1 2.1
Qo ViH High-level input voltage Veec =45V 3.15 3.15 \
< Veg = 55V 3.85 3.85
g Vee = 3V 0.9 0.9
o VIL Low-level input voltage Vee =45V \ 1.35 1.36 A
2- Vee = 5.5V 1.65 1.65
Vee =3V -4 -4
o IOH High-level output current Vee = 4.5V -24 —-24 mA
g Veec =565V -24 -24
Vee = 3V 12 ) 12
o loL Low-level output current | Vcg = 4.5V 24 : 24 mA
(7] Vec = 5.5 V 24 22
O \] Input voltage 0 Vee 0 Vee \4
- Vo Output voltage 0 Vee 0 Vee \"
3 dt/dv  Input transition rise or fall rate 0 10 0 ) 10 | ns/V
c TA Operating free-air temperature -55 125 | —-40 85 °C
= T -
'm‘ NOTE 2: No electrical or switching characteristics are specified at Vcc < 3 V. Operation between 2 V and 3 V is not recommended,
but within that range a device output will maintain a previously established logic state.
2_28 EXAS
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54AC11008, 74AC11008
QUADRUPLE 2-INPUT POSITIVE-AND GATES

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

Ta = 25°C 54AC11008 74AC11008
PARAMETER TEST CONDITIONS Vee T T T T R T B TR
3V 2.9 2.9 2.9
IoH = —50 A 45V 4.4 4.4 4.4
5.5V 5.4 5.4 5.4
IoH = —4 mA 3v| 258 2.4 2.48
Vo - 2ama 45V| 394 37 38 v
OH = 55V | 4.94 4.7 48
IoH = —50 mAT 5.5V 3.85
loH = —75 mAT 5.5 V 3.85
3V 0.1 0.1 0.1
loL = 50 pA 45V 0.1 0.1 0.1
5.5 V 0.1 0.1 0.1
oL = 12 mA 3V 0.36 0.5 0.44 2
Vo - 24 A 45V 0.36 0.5 oas | ¥
oL = 55V 0.36 0.5 0.44
oL = 50 mAt 5.5V 1.65 ﬂ
loL = 75 mAt 5.5V 1.65 ‘5
Iy V| = Vcc or GND 5.5 V £0.1 +1 1 | uA [T
Icc Vi = VCC orGND, Ig = 0| 5.5V 4 80 40 | 4A -
Ci Vi = Vce or GND 5V 3.5 pF o
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 (unless otherwise E
noted) (see Figure 1) o
FROM TO Vee Ta = 25°C 54AC11008 74AC11008
PARAMETER UNIT
uNPUT) | (OUTPUT)| RANGE | MIN TYP MAX | MIN TYP MAX | MIN _TYP MmAX | UV g
. 33 +03V[ 1.5 6.3 9| 15 11| 15 10.2 )
PLH AorB v 506V | 1.5 43 62| 156 73| 15 6o c
. 33+03V| 15 56 78| 15 9| 1.5 8.6 ©
PHL 505V | 15 4 59| 15 68| 15 5.5 %
operating characteristics, Vgc = 5V, TA = 25°C <
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd  Power dissipation capacitance per gate CL = 50 pF, f =1MHz 29 pF
i}
EXAS 2-29
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54AC11008, 74AC11008
QUADRUPLE 2-INPUT POSITIVE-AND GATES

PARAMETER MEASUREMENT INFORMATION

FROM OUTPUT
UNDER TEST

C = 50 pF

(See Note AlI 5000

LOAD CIRCUIT

INPUT

50% V
(See Note B) ce

N

le—trLH-d]
|

OUTPUT 50% Vce

h—tPHL—ol
PROPAGATION DELAY TIMES
NOTES: A. Cy includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 Q, t; = 3 ns, tf = 3 ns.

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

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS

SN SOIND PBIUBAPY

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

D2957, AUGUST 1987

® Inputs are TTL-Voltage Compatible 54ACT11008 . . . J PACKAGE
74ACT11008 . . . D OR N PACKAGE
® New Flow-Through Architecture to Optimize (TOP VIEW)

PCB Layout

ah Y 1B
Center-Pin Vgc and GND Configurations to 12 :g F 24
Minimize High-Speed Switching Noise avds 1028
EPIC™ (Enhanced-Performance Implanted GND[Ja  13[JVce
CMOS) 1-um Process GND[]s 12[]Vce
3Yl]e 3A
500-mA Typical Latch-Up Immunity at 4YE n %33
125°C 7o
4B [ s 9| ]4A
® Package Options Include Plastic ‘‘Small
Outline’’ Packages, Ceramic Chip Carriers, 54ACT11008 . . . FK PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs
description 2
These devices contain four independent 2-input 18038
AND gates. They perform the Boolean functions 170 24 ﬁ
Y = A+Bor Y = A+B in positive logic. NG 'S
The 54ACT 11008 is characterized for operation 4B 2
over the full military temperature range of ay 6
—-565°C to 125°C. The 74ACT11008 is 9 10111213
characterized for operation from —40°C to zoQax N
85°C. §=8° o
logic symboIT NC—No internal connection CE)
logic diagram (positive logic) -
(1 r
1A (2) v ) A <)
(15) 18 ‘ =
2A 3) ©
(14) 2y 2A >
28 2y -
(1) 28
3A ) <
25 110 —3Y 3A
(9)
4A 7 38
w2 9y aA
1O
48
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
|IEC Publication 617-12. FUNCTION TABLE (each gate)
Pin numbers shown are for D, J, and N packages.
INPUTS OUTPUT
A B Y
H H H
L X L
X L L
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA documents contain information . Copyright © 1987, Texas Instruments Incorporated
current as of plhllutmn date. Products conform to /}
Spciiatin o s L, T esrmone Texas 23
necessarily Indwn testing of all parameters. INST RUMENTS -31
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54ACT11008, 74ACT11008
QUADRUPLE 2-INPUT POSITIVE-AND GATES

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

Supply voltage, VO G « v v vt et e e e e -0.5Vto6V
Input voltage, Vi(see Note 1) . ....... ..., -0.5VtoVcc+0.5V
Output voltage, Vo (see Note 1) . ... ...t i i, -0.5VtoVcc+0.5V
Input clamp current, |K (Vi < OorV| > Vcg) ... s e +20 mA
Output clamp current, IOK (VO < 00rVO > VCC) -+« vt i i +50 mA
Continuous output current, g (Vo = Oto Vgg) ... .. e e e e +50 mA
Continuous current through Vcc orGND pins . . . .. ..o ittt in e e +100 mA
Storage temperature range . ... ... ..o vttt e —65°C to 150°C

tStresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating

conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

recommended operating conditions

54ACT11008 74ACT11008 UNIT

MIN MAX MIN MAX
Vce  Supply voltage 4.5 5.5 4.5 5.5 \"
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
loH High-level output current -24 -24 mA
loL Low-level output current 24 24| mA
V) Input voltage 0 Vce 0 Vee \2
Vo Output voltage 0 Vee 0 Vee \
dt/dv  Input 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 other
noted)

wise

TA = 26°C 54ACT11008 | 74ACT11008
PARAMETER TEST CONDITIONS vee um A Tvp A T N max T win max] UNT
45V | 4.4 4.4 4.4
v 'OH = —50 A 55V | 54 5.4 5.4
OH
45V | 3.94 3.7 3.8
- v
loH = —24 mA 5.5V | 4.94 2.7 7.8
IoH = —50 mA# 5.5 V 3.85
o4 = —75 mA¥ 5.5V 3.85
4.5V 0.1 0.1 0.1
loL = 50 .
VoL oL = 80 A 5.5V 0.1 0.1 0.1
4.5V 0.36 0.5 0.44
= \
loL = 24 mA 5.5V 0.36 05 0.44
loL = 50 mA¥ 5.5 V 1.65
loL = 75 mA¥ 5.5 V 1.65
[0} V| = Vge or GND 5.5V +0.1 +1 +1 A
Icc Vi = Vcc or GND, Ig = 0 5.5 V 4 80 40 | A
One input at 3.4 V,
Icc$ BV . 1 1 A
alee Other inputs at GND or Vo 55 0.9 m
Ci V)] = Vge 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.
8 This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or Vee-

232 TeExas {l’
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54ACT11008, 74ACT11008
QUADRUPLE 2-INPUT POSITIVE-AND GATES

switching characteristics, VCC = 5 V +0.5 V (see Figure 1)

FROM TO Ta = 26°C 54ACT11008 74ACT11008
NI
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX | MIN MAX | MIN MAX unIT
tPLH 1.5 5.8 8 1.5 9.4 1.5 9
AorB Y
tPHL o 16 52 77| 15 86| 15 g2 | ™
operating characteristics, VgC = 5V, TA = 25°C
PARAMETER TEST CONDITIONS TYP UNIT
ng Power dissipation capacitance per gate CL = 50 pF, f=1MHz 29 pF
PARAMETER MEASUREMENT INFORMATION
FROM OUTPUT .
UNDER TEST I 2
CL = 50 pF
(See Note A) 500 0
[72]
-
= = -
o
LOAD CIRCUIT
———————— 3v
»
INPUT 15V o
(See Note B)
| | 0 E
! ' o
tPLH I R
et Vo -
| o
ouTPUT 50% vee | o
| | v c
j—tPHL—| oL g
PROPAGATION DELAY TIMES ©
NOTES: A. Ci includes probe and jig capacitance. <
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 @, t, = 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
i
NSTRUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265



! Advanced CMOS Circuits

2-34



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

D2957, MAY 1987

® New Flow-Through Architecture to Optimize
PCB Layout

® Center-Pin V¢ and GND Configurations to
Minimize High-Speed Switching Noise

® EPIC™ (Enhanced-Performance Implanted
CMOS) 1-um 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 three independent 3-input

54AC11010 . . . J PACKAGE
74AC11010 ... D OR N PACKAGE

(TOP VIEW)
A UsJ18
1v 2 1s[J1C
2vy[s  1a[d2A
GND [J4 130 Vee
6GND s  120Vee
3YE6 11[]28
3cdr ofd2c
3]s o[]13A

54AC11010 . . . FK PACKAGE
(TOP VIEW)

N

NAND gates. They perform_the Boolean
functions Y = AeB«CorY = A+B+Cin positive 3
logic. 1
9 =
The 54AC11010 is characterized for operation 2
over the full military temperature range of 6
-55°C to 125°C. The 74AC11010 is 9 1011 12 13
characterized for operation from —40°C to (/)]
0,
85°C. J228% (@)
575 =
logic stborr NC—No internal connection U
1a -0 & FUNCTION TABLE (each gate) g
18 18! CI INPUTS OUTPUT o
{15) A B C Y =
1c ]
PPRLL H H H L >
(11) (3) Lox X H ]
28 ~——— 2y X L X H <
2c (10 X X L H
9
3A ®
J ] L (6) 5, logic diagram (positive logic)
3¢ A7 Al
18 _016) 2 .y
15)
1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and 1C—
IEC Publication 617-12. (14
Pin numbers shown are for D, J, and N packages. g‘s\ M B,y
2¢c 10
3 (:) ® .
3c__
EPIC is a trademark of Texas Instruments Incorporated
PRODUCTION DATA documents contain information . Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to /}
:{l‘u‘i'ﬂmtlnns per “P:.‘:u"etm of Texas .Ilu;umnt: a5
indard warranty. ion processi j0es nof -
necessarily include testing of ."“ pnran?'mn lNSTRUMENTS 2
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54AC11010, 74AC11010
TRIPLE 3-INPUT POSITIVE-NAND GATES

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

SUPPIY VOIAGE, VCG « o v v vt et et e et ettt ettt e -0.5Vto6V
Input voltage, V| (see Note 1) .. .......... e e .. —0.6VtoVcc+0.5V
Output voltage, Vo (see Note 1) .. ......... .ot e -0.5VtoVcc+0.5V
Input clamp current, IK (V] < Oor VI > VCC) .. oot e +20 mA
Output clamp current, IoK (VO < 0orVO > VCC) -t v vvveenennnn. .. B0 MA
Continuous output current, Ig (VO = OtoVee) ..o oo oo h e e P +50 mA
Continuous current through VCc or GND pins . . ... .. v iviiiin i ... £100 mA
Storage temperature range . . .. . ... v ittt e e P —65°C to 150°C

1 Stresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating

conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTE 1: The input and output voltage ratings may be exceeded provided the input and output current ratings are observed.

recommended operating conditions

54AC11010 74AC11010
MIN NOM MAX | MIN NOM MAX UNIT
Vce  Supply voltage (see Note 2) : 3 5 5.6 3 5 5.5 \
Vee =3V 2.1 2.1
V|4 High-level input voltage Vee = 4.5V 3.15 3.15 \
Vee = 5.5V 3.85 3.85
Vee =3V 0.9 0.9
VIL Low-level input voltage Vee =45V 1.35 1.35 Vv
Veec = 5.5V 1.65 1.65
Vee =3V -4 -4
loH High-level output current Vee = 45V -24 -24 mA
: Vece =55V -24 -24
Vee =3V 12 12
loL Low-level output current Vce =45V 24 ) - 24 mA
- | vVegc =55V 24 24
Vi Input voltage 0 Vece 0 Vee \
Vo  Output voltage 0 Vee 0 Vee \
dt/dv Input transition rise or fall rate (o] 10 (0] 10 ns/V
TA  Operating free-air temperature -55 125 | -40 85 °Cc

NOTE 2: No electrical or switching characteristics are specified at V¢ less than 3 volts. Operation between 2 volts and 3 volts is not

recommended, but within that range, a device output will maintain a previously established logic state.

TeExas {'P
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54AC11010, 74AC11010
TRIPLE 3-INPUT POSITIVE-NAND GATES

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

Ta = 25°C 54AC11010 | 74AC11010
PARAMETER TEST CONDITIONS Vee i Tve T wax T max] UMIT
3V 2.9 2.9 2.9
IoH = —50 yA 45V 4.4 4.4 4.4
5.5 V 5.4 5.4 5.4
IoH = -4 mA 3V 2.58 2.4 2.48
VoH on = 24 mA 45V 3.94 3.7 3.8 v
5.5 V 4.94 4.7 4.8
IoH = —50 mAT 5.5 V 3.85
IoH = -75 mAT 5.5 V 3.85
3V 0.1 0.1 0.1
loL = 50 A 45V 0.1 0.1 0.1
5.5 V 0.1 0.1 0.1
oL = 12 mA 3V 0.36 0.5 0.44 2
VoL o 25V 0.36 05 oas| Vv
loL = 24 mA
5.5 V 0.36 0.5 0.44 )
loL = 50 mAt 5.5V 1.65 4
loL = 75 mAT 5.5V 1.65 =
Iy V) = Vg or GND 5.5V +0.1 +1 +1 A 2
Icc V) =VggcorGND, Igp =0 5.5V 4 80 40 A 6
Ci V| = Vgc 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. 8
switching characteristics (see Figure 1 for load circuits and waveforms) (EJ
FROM T0 Tap = 25°C 54AC11010 | 74AC11010
PARAMETER|  inpu) {OUTPUT) Vee RANGE  —oy A TYP MAX | MIN MAX | MmN max | VT | O
oL 3.3V £ 0.3V 15 59 85| 1.5 ol 15 93 8
ANY v 5V + 0.5V 15 44 62| 15 71| 1.5 6.7 c
33V £ 03V 1.5 5.8 9 1.6 104] 15 99 o
tPHL 5V 05V | 15 46 64| 15 74| 15 7] " >
<
operating characteristics, Vgc = 5V, TA = 25°C <
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance per gate CL = 50 pF, f =1MHz 23 pF
T {J .
EXAS 2_37
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54AC11010, 74AC11010
TRIPLE 3-INPUT POSITIVE-NAND GATES

PARAMETER MEASUREMENT INFORMATION

FROM OUTPUT
UNDER TEST

CL = 50 pF

(See Note A)I 5008

LOAD CIRCUIT

INPUT
(See Note B)

N

OUTPUT

PROPAGATION DELAY TIMES
NOTES: A. Cy includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z5 = 50 Q,t; = 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

SHUNONID SOIND PIdueApY
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54ACT11010, 74ACT11010
TRIPLE 3-INPUT POSITIVE-NAND GATES

D2957, JULY 1987

Inputs are TTL-Voitage Compatible

54ACT11010 . . . J PACKAGE
74ACT11010 . . . D OR N PACKAGE

New Flow-Through Architecture to Optimize (TOP VIEW)
PCB Layout
1A Use[J18
Center-Pin Vcc and GND Configurations to 1wz sf1c
Minimize High-Speed Switching Noise 2y (3 1a02a
EPIC™ (Enhanced-Performance Implanted GNp [Ja  13Jvee
CMOS) 1-um Process GND[Js 120Vvee
3y[Je 11[J2B
500-mA Typical Latch-Up Immunity at acds 1ofJ2c
125°C ss[s__ of13A

Package Options Include Plastic ‘“Small
Outline’” Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil
DIPs

54ACT11010 . . . FK PACKAGE
(TOP VIEW)

N

description
These devices contain three independent 3-input »n
NAND gates. They perform_the Boolean >
functions Y = A«BeCorY = A+B+C in positive -
logic. (5]
: . . .=
The 54ACT11010 is characterized for operation o
over the full military temperature range of 9 10111213
—55°C to 125°C. The 74ACT11010 is 000 > 2]
characterized for operation from —40°C to N ] ® (@)
85°C. E
NC—No internal connection o
logic symbolt
gic sy FUNCTION TABLE o
(each gate) o
aa | Py o
(16) (2) INPUTS OUTPUT c
18 v A c v ©
(15)
1c " H H H L >
2A 4 L X X H 2
3
28 (11) (3) 2y ;(( |)_( ): :
2c (10)
(9) . .
3A logic diagram (positive logic)
(8) (6)
3B — 3y
(7) 1A
3c 1B } b 1v
1C
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12. 2A
Pin numbers shown are for D, J, and N packages. g g 2y
3A
3B 3y
3C
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA documents contain information . Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to v/}
:g:c‘ilﬁﬂtinus per tl;o ‘d"::nt‘ of Texas .lnttjumom: EXAS 39
ndard warranty. Froduction processing does not -
necessarily include testing of a'ﬁ p-nmo"tm. lNST RUMENTS 2
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54ACT11010, 74ACT11010
TRIPLE 3-INPUT POSITIVE-NAND GATES

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

SUPPlY VOIAGE, VO G « - -t o v vt et e e e e -05Vto6V
Input voltage, Vi (see Note 1) . . ... ... i -0.5VtoVcc+0.5V
Output voltage, Vo (see Note 1) . .. ... ..ot -0.5VtoVcc+05V
Input clamp current, IK (V) < OorVI > VCC) ..o +20 mA
Output clamp current, IoK (VO < 00orVO > VCC) - - it v i i i e +50 mA
Continuous output current, I0 (VO = 0toVCC) ..o v i i +50 mA
Continuous current through VCC or GND pins . ... ..ot e +100 mA
Storage temperature range . .. ... ... v uv vttt e —-65°C to 150°C

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

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

recommended operating conditions

54ACT11010 74ACT11010 UNIT

MIN MAX MIN MAX
Vece  Supply voltage 4.5 5.6 4.5 5.5 \
VIH High-level input voltage 2 2 \%
ViL Low-level input voltage 0.8 0.8 \
loH  High-level output current —24 -24| mA
loL Low-level output current 24 24| mA
\| Input voltage 0 Vee 0 Vee \4
Vo Output voltage 0 Vee 0 Vee \2
dt/dv  Input transition rise or fall rate 0 10 0 10| ns/V
TA Operating free-air temperature -56 125 -40 85 °C

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

sunony SOWD pasuerpy BN

- 25° ACT 1
PARAMETER TEST CONDITIONS Vee MINTA TY: °M ™ 5;":: 1;‘:? 7;?;":;;; UNIT
Ion = —50 WA 45V | 4.4 4.4 4.4
O SR S
loH = 24 mA 55V 294 2.7 2.8 v
IoH = -50 mA*¥ 5.5 V 3.85
IoH = —-75 mA¥ 5.5 V 3.85
oL = 50 A 45V 0.1 0.1 0.1
VoL 5.5 V 0.1 0.1 0.1
oL = 24 mA 4.5V 0.36 0.5 0.44 v
5.5 V 0.36 0.5 0.44
oL = 50 mA* 5.5 V 1.65
oL = 756 mA# 5.5 V 1.65
I V| = Vg or GND 5.5V £0.1 +1 =1 [ pA
Icc V) =VgcorGND, Ip =0 5.5V 4 80 40 rA
One input at 3.4 V,
aicc’ Other ::\puts at GND or Vg 58V 09 ! YomA
Ci V| = Vg 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.
8 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.

2.40 EXAS “?
INSTRUMENTS
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54ACT11010, 74ACT11010
TRIPLE 3-INPUT POSITIVE-NAND GATES

switching characteristics, Vcc = 5 V +0.5 V (see Figure 1)

FROM TO TA = 25°C 54ACT11010 74ACT11010
PARAMETER (INPUT) (OUTPUT) | MIN TYP MAX | MIN MAX | MIN max | M7
tpLH 1.5 58 82| 1.5 93| 1.5 8.9
A Y
tPHL v 15 57 74| 15 87| 15 82| "
operating characteristics, VCC = 5V, TA = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
ng Power dissipation capacitance per gate Cp = 50 pF, f=1MHz 27 pF

PARAMETER MEASUREMENT INFORMATION

FROM OUTPUT

UNDER TEST I
CL = 50 pF 2
(See Note A) 5000
[
= = el
-
=
LOAD CIRCUIT Q
i
" -—
e av o
INPUT w
(See Note B) o
| I ° =
j—tPHL-| ! o
tPLH
[ f—tpLn—| Vo -
! <]
OUTPUT 50% Vge Q
c
———— VoL o
PROPAGATION DELAY TIMES ©
NOTES: A. C_ includes probe and jig capacitance. <

B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z5 = 50 Q,t, = 3 ns, t = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS

TeExas ‘!’f 241
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54AC11011, 74AC11011
TRIPLE 3-INPUT POSITIVE-AND GATES

D2957, JULY 1987 —REVISED NOVEMBER 1987

® New 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-um 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 three independent 3-input

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

(TOP VIEW)
1A Uis[d 18
1wz sd1C
2y s 14[d2A
GNp s 3P Vvee
GND [Js  12{] Vce
3y[e 1128
s3c[d» ofd2c
3]s 9[]3A

54AC11011 . . . FK PACKAGE
(TOP VIEW)

AND gates. They perform the Boolean functions
Y = A-B:CorY = A+B+C in positive logic. 1ca 2C 2
. . . 17 b
The 54AC11011 is characterized for operation 1B 2 16E zé =
over the full military temperature range of NC 150 38 2
—-55°C to 125°C. The 74AC11011 is 1ag? ot b =
characterized for operation from —40°C to 1y s 9 101112 13 o
85°C. (7))
>
_ . %2223 o
logic symbol [CEENG E
NC—No internal connection (&)
1A L & .o et . o]
1818 2 .y logic diagram (positive logic) o
(15) Q
1C—— 1A [
2A (14) 18 1Y (]
(11 (3) 1€ >
28 —2Y 2A <
o =1 = b
©) 2¢
3A——
(8) (6) 3A
2 o =D
ac—2| 3c
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and FUNCTION TABLE (each gate)
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages. 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 documents contain information Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to /}
ications per the terms of Texas Instruments EXAS
ndard warranty. Production processing does not 2-43
necessarily include testing of all parameters. lNST RUMENTS
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54AC11011, 74AC11011
TRIPLE 3-INPUT POSITIVE-AND GATES

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

Supply voltage, VCC ++ v v v v v v vvnn P ... =05Vto7V
Input voltage, V| (see Note 1) . ......... e —05Vtchc+05V‘;
Output voltage, Vo (see Note 1) .. .. ..........c..oo... veeiissa... —05V.toVcc+0.5V
Input clamp current, K (V] < 0 or V| > Vcc) ........ P .. 20 mA
Output clamp current, IoK (VO < OorVo > Vce) ... e ... £B0MA
Continuous output current, [0 (VO = 0to VCC) ... i +50 mA
Continuous current through Vcc or GND pins . ........ e e e +100 mA
Storage temperature range ........ e P vei...... —65°C to 150°C

tStresses beyond those listed under *‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings

only

and functional operation of the device at these or any other conditions beyond those indi d under “'r ded 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

2 54AC11011 74AC11011 NIt
MIN NOM MAX | MIN NOM MAX
> Ve Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 \4
o Veec =3V 2.1 2.1
< VIH High-level input voltage Vege = 45V 3.156 3.16 \
Q Vee =565V 3.85 3.85
> Vee = 3V 0.9 0.9
8 ViL Low-level input voltage Vecc =45V 1.35 1.35 \
o ] Vee = 5.5V 1.65 1.65
Veg =3V -4 -4
O' IoH High-level output current | Vcc = 4.5V ~24 -24 mA -
S Vog = 5.5 V —24 ~24
o Vee =3V 12 12
m loL Low-level output current | Vcc = 4.5V 24 24 mA
Vee =565V 24 24
Q V) Input voltage ) 0 Vece [ Vee \
- Vo Output voltage 0 vee 0 Vee \'/
2 At/Av  Input transition rise or fall rate 0 10 [¢] 10 ns/V
:: TA Operating free-air temperature -55 126 | -40 85 °C
«w NOTE 2: No electrical or switching characteristics are specified at Voo < 3 V. Operation between 2 V and 3 V is not recommended,

but within that range a device output will maintain a previously established logic state.

2-44
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54AC11011, 74AC11011
TRIPLE 3-INPUT POSITIVE-AND GATES

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

Tp = 25° C11011 74AC11011
PARAMETER TEST CONDITIONS vee A = 25°C 54AC110 4AcTI01 UNIT
MIN TYP MAX | MIN MAX | MIN MAX
3V | 29 2.9 2.9
IoH = —50 uA 45V | 4.4 4.4 4.4
55V | 5.4 5.4 5.4
VoH IoH = —4 mA 3v | 2.58 2.4 2.48 v
45V | 3.94 3.7 3.8
IoH = - 24
OH = ~24mA 55V | 4.94 1.7 28
IoH = -50 mAt 5.5 V 3.85
loH = —75 mAT 5.5 V . 3.85
3v 0.1 0.1 0.1
IoL = 50 pA 4.5V 0.1 0.1 0.1
5.5 V 0.1 0.1 0.1
VoL loL = 12 mA 3V 0.36 0.5 044 | 2
4.5V 0.36 0.5 0.44
oL = 24 mA
oL m 55V 0.36 0.5 0.44
oL = 50 mAT 5.5 V 1.65 8
loL = 75 mAT 5.5V 1.65 -5
[ V| = Vg or GND 5.5V +0.1 +1 +1 KA 0
Vi =V GND, -
lee 1= Vecor 5.5V 4 80 20| uA o
lop =0 o
Ci V| = Vg or GND 5V 3.5 pF m
tNot more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. o
switching characteristics over recommended operating free-air temperature range (unless otherwise g
noted) (see Figure 1)
FROM TO Vee Ta ® 25°C 54AC11011 74AC11011 o
PARAMETER UNIT
R (INPUT) | (OUTPUT)| RANGE [ MIN TYP MAX [ MIN MAX | MIN MAX 8
. 3.3 +03V| 1.5 6 83| 15 9.7 | 15 9.1 c
PLH 5 £05V | 15 4 59| 15 69| 1.5 6.5 @®©
Any Y ns >
. 3.3 +0.3V| 1.5 6 82| 15 96| 1.5 9
PHL 5105V | 1.5 45 64| 15 73| 1.6 6.9 2
operating characteristics, Vcc ®* 5 V, TA ® 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
ng Power dissipation capacitance per gate CL = 50 pF, f = 1MHz 28 pF

EXAS {if 9.5
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54AC11011, 74AC11011
TRIPLE 3-INPUT POSITIVE-AND GATES

- PARAMETER MEASUREMENT INFORMATION

‘FROM OUTPUT
UNDER TEST

CL = 50 pF

500 @
(See Note A) |

LOAD CIRCUIT

———————— Vee
INPUT 50% V,
(See Note B) ce
[ | 0
2 ! '
t |
e PLH-D: —\ " Vou
OUTPUT 50% Vee |

|
je—tPHL—|
PROPAGATION DELAY TIMES

NOTES: A. C includes probe and jig capacitance.

B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z5 = 50 @, t; = 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

sHNoNY SOIND PeduBApY

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

D2957, JULY 1987 —REVISED NOVEMBER 1987

Inputs are TTL-Voltage Compatible

New 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-um 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

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

(TOP VIEW)
1A Uss[J 18
1vy[J2 s[J1C
2y 1s[J2A
GND[Js 130 vce
GNDES 12[0Vvee
3y[de 11[J28
3c[r 1o[d2c
3BL]s 9] ] 3A

54ACT11011 . . . FK PACKAGE
(TOP VIEW)

Ev
N
v
2
N

description 3 2 12019
These devices contain three independent 3-input 1cll4 18 2C
AND gates. They perform the Boolean functions 1B s 17(]3A ﬁ
Y = A«B:C or Y = A+B+C in positive logic. NC 6 18[J NC ‘5
. . . 1A[007 15[} 3B )
The 54ACT11011 is characterized for operation 1v s 1a[] 3C b
over the full military temperature range of 910111213 5
—55°C to 125°C. The 74ACT11011 is onooo
characterized for operation from —40°C to x8¢e2z (7))
85°C. o o o
. t NC—No internal connection E
logic symbol o
A m_f - FUNCTION TABLE (each gate) o)
2 INPUTS OUTPUT o
(16) 1 O
8 8 A B C Y c
1Cc H H H H o
14) L X X L >
2A
a1 B,y X L X L ©
10 X X L L <
2C
9 —— . .
3A ‘ logic diagram (positive logic)
(8) (6)
38— b———3Y
{7) 1A
3¢ 18 v
ct——_/
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12. gl; —-—ﬁ -
Pin numbers shown are for D, J, and N packages. 2c —_‘_j
3A
3B 3y
3c —L/
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA documents contain information . Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to /}
anard wapeanty. Production pfoosesing doss nt EXAS 2-47
n 8 -
necessarily include testing of apll parameters. INST RUMENTS
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54ACT11011, 74ACT11011
TRIPLE 3-INPUT POSITIVE-AND GATES

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

SUPPly VOItAgE, VG « « v v v vt e e e e e e e e -05Vto7V
Input voltage, Vi (see Note 1) .. ....... ... .., -0.5VtoVcc+0.5V
Output voltage, Vo (see Note 1) . .......... ... i, -0.5VtoVcc+0.5V
Input clamp current, IK (V] K 00or Vi > VCC) -+ v oot i e +20 mA
Output clamp current, IoK (VO < 00orVQ > VCC) -+ oo i i i i i +50 mA
Continuous output current, Io (Vo = OtoVgg) - ... ... i i.... =50 mA
Continuous current through Vcc or GND pins . . . .. ... .o i i e +100 mA
Storage temperature FaNGE . . .. ..o v v vttt ti et e e —65°C to 150°C

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

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

recommended operating conditions

2 54ACT11011 74ACT1I011| o
MIN  MAX MIN  MAX
Vece  Supply voltage 4.5 5.5 4.5 5.5 \
> ViH High-level input voltage 2 2 \%
Q. ViL Low-level input voltage 0.8 0.8 \
<
Q loH High-level output current -24 -24| mA
3 loL Low-level output current 24 ' 24 mA
(9] Vi Input voltage 0 Vee 0 Vee \
® Vo Output voltage 0 Vee 0 Vee \2
o At/Av Input transition rise or fall rate (0] 10 [+] 10| ns/V
O TA Operating free-air temperature -55 125 -40 85 °C
g electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
«» T 25°C 54ACT11011 | 74ACT11011
A =
PARAMETER TEST CONDITIONS Vee UNIT
9 MIN TYP MAX | MIN MAX | MIN MAX
45V | 4.4 4.4 4.4
2 Vou loH = -504A 55V | 54 54 5.4
-—" 45V | 3.94 3.7 3.8
= = - \Y
T lon = -24mA 5.5V | 4.94 47 4.8
IoH = —50 mA¥ 5.5 V 3.85
IoH = -75 mA} 5.5V 3.85
4.5V 0.1 0.1 0.1
Vo loL = 80 4A 5.5 V 0.1 0.1 0.1
L
4.5V 0.36 0.5 0.44
= \%
loL = 24 mA 5.5V 0.36 0.5 0.44
loL = 50 mA# 5.5 V 1.65
loL = 76 mA*¥ 5.5V 1.65
Iy V| = Ve or GND 5.5 V +0.1 +1 +1 uA
Icc V| = Vcc orGND, lg = 0 5.5 V 4 80 40 [ uA
One input at 3.4 V,
Alect 5V 0.9 1 1 A
cc Other inputs at GND or Vcc 8 ™
Ci V| = Vec 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.
Thi

is is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or V.
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54ACT11011, 74ACT11011
TRIPLE 3-INPUT POSITIVE-AND GATES

switching characteristics, VgCc = 5V £0.5 V (see Figure 1)

FROM TO TA = 25°C 54ACT11011 74ACT11011
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX MIN MAX | MIN MAX UNIT
tPLH 1.6 65 86 1.5 102 | 1.5 9.6
A, B, Y
PHL B orC 16 55 79| 16 92| 15 87| ™
operating characteristics, VcC = 5V, Tpo = 25°C
PARAMETER TEST CONDITIONS TYP UNIT
cEd Power dissipation capacitance per gate CL = 50 pF, f =1MHz 28 pF
PARAMETER MEASUREMENT INFORMATION
FROM OUTPUT o

UNDER TEST I 2

CL = 50 pF 500 O

(See Note A)
/2]
)
= = b
=
LOAD CIRCUIT E
________ * n
INPUT 1.5V
(See Note B) O
i | 0 S
' ' o
tPLH I

bt T Vou o
o
OUTPUT 50% Vee | Q
| 1 v c
je—tPHL—»] oL ¢>B
PROPAGATION DELAY TIMES -
NOTES: A. Cp includes probe and jig capacitance. <

B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, = 50 @, t; = 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 WP b9
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54AC11020, 74AC11020
DUAL 4-INPUT POSITIVE-NAND GATES

D2957, MARCH 1987

® New Flow-Through Architecture to Optimize 54AC11020 . . . J PACKAGE
PCB Layout 74AC11020 . . . D OR N PACKAGE
® Center-Pin Vg and GND Configurations to (TOP VIEW)
Minimize High-Speed Switching Noise 1B[J1 Usg[JNC
® EPIC™ (Enhanced-Performance Implanted 1AQ2  sp]1c
CMOS) 1-um Process Qs 121D
GND[fs  11[JVce
® 500-mA Typical Latch-Up Immunity at 2Y[Qs 10[]2A
125°C 2D[e o[]28
® Package Options Include Plastic ‘‘Small ¢ s[1NC
Outline’’ Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil 54AC11020 . . . FK PACKAGE
DIPs (TOP VIEW)
descripti 0 8«
escription Leg oL 2
These devices contain two independent 4-input
NAND gates._They perform_the Boolean
functions Y = AeBeCeDorY = A+B+C+Din 2
positive logic. -5
The 54AC11020 is characterized for operation 2
over the full military temperature range of v
~-55°C to 125°C. The 74AC11020 is 101112 13 &
characterized for operation from -40°C to 00 >0 (/)]
85°C. —ZZAadA
5 @)
Iogic symbolT NC—No internal connection E
w2 f & logic diagram (positive logic) s
(k)]
18 (3) (]
L.
o4 " » S
1D Tl—o)— 1c }—— 1Y m
2A ——— S
25 2 10
U] SNLIRPY 2A ©
2 <
18| 28 2y
2c
2D
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages. FUNCTION TABLE (each gate)
INPUTS OUTPUT
A cC D Y
H H H H L
L X X X H
X L X X H
X X L X H
X X X L H
EPIC is a trademark of Texas Instruments Incorporated
PRODUCTION DATA documents contain information Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to i
:::eiﬂuﬁnm per the terms of Texas Instruments
indard warranty. Production processing does not

A i . 2-51
necessarily include testing of all parameters. lNSTRUMEN"S

POST OFFICE BOX 6855012 » DALLAS, TEXAS 75265



54AC11020, 74AC11020
DUAL 4-INPUT POSITIVE-NAND GATES

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

Supply VOItage, VCC « v -t vt ettt i ittt ittt e e -05Vtob6V
Input voltage, Vi (see Note 1) .. ...t -0.5VtoVcc+0.5V
Output voltage, Vo (seeNote 1) . ... ........ ... ... . et -0.5VtoVcc+0.5V
Input clamp current, Ik (Vi < OorV} > Vee) o vvvv v oo e e +20 mA
Output clamp current, IoK (VO < 0orVO > VCC) -+ -t i i - +50 mA
Continuous output current, |0 (VO = 0toVEG) . ..o ii i +50 mA
Continuous current through VccorGND pins .. .......... .o ER +100 mA
Storage temperature range ........ e e e e e -65°C to 150°C

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

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

recommended operating conditions

2 54AC11020 74AC11020 UNIT
MIN.. NOM MAX | MIN NOM MAX
> Vcc  Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 v
o Veg =3V 2.1 2.1
< ViH High-level input voitage Vee =45V 3.15 3.156 \%
o Vee = 5.5V 3.85 3.85
g ; Vee =3V 0.9 0.9
o ViL Low-level input voltage Veec = 4.5V 1.36 1.35 Vv
Q. Vee = 5.5V 1.65 1.65
Veg =3V -4 -4
2 loH  High-level output current | Vcc = 4.5V —24 -24 mA
Vee = 6.5V -24 -24
(@] Vee =3V 12 12
(/)] loL Low-level output current | Voc = 4.5V 24 24 mA
Vee = 6.5V 24 24
Q Vi Input voltage 0 Vee 0 Vee \4
3 Vg  Output voltage 0 Vee ) Vce v
c dt/dv  Input transition rise or fall rate 0 10 0 10 ns/V
- TA Operating free-air temperature -55 126 | -40 85 °C
(/2]

NOTE 2: No electrical or switching characteristics are specified at Vcc < 3 V. Operation between 2 V and 3 V is not recommended, but
within that range, a device output will maintain a previously established logic state.

2-52 Texas {"
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54AC11020, 74AC11020
DUAL 4-INPUT POSITIVE-NAND GATES

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

Ta = 25°C 54AC11020 74AC11020
PARA TEST CONDITIONS
ARAMETER Vee N Tve maAx | miN MAX | MIN max | N7
3v | 29 2.9 2.9
IoH = —50 pA 45V | 4.4 4.4 4.4
55V | 5.4 5.4 5.4
IoH = —4 mA 3v | 2.58 2.4 2.48
Y v
OH e~ oama 45V | 3.94 3.7 3.8
OH = 5.5V | 4.94 4.7 4.8
Ioy = —50 mAT 5.5V 3.85
Ioy = —75 mAT 5.5V 3.85
3V 0.1 0.1 0.1
loL = 50 pA 45V 0.1 0.1 0.1
5.5 V 0.1 0.1 0.1
IoL = 12 mA 3V 0.36 0.5 0.44 2
VoL oL 2m \%
ol = 24 mA 4.5V 0.36 0.5 0.44
oL = 55V 0.36 05 0.44 o
loL = 50 mAt 5.5 V 1.65 =
loL = 75 mAt 5.5V 1.65 =
1 V| = Vce or GND 5.5 V +0.1 +1 +1 uA 2
Vj =V GND, ey
Icc Iol - OCC or 55V 4 80 20 | uA (&)
Ci V| = Vce or GND 5V 3.5 pF (/5]
TNot more than one output should be tested at a time, and the duration of the test should not exceed 10 milliseconds. g
switching characteristics over recommended operating free-air temperature range (unless otherwise (&)
noted) (see Figure 1) -
3
FROM TO Vee TA = 25°C 54AC11020 74AC11020
P
ARAMETER | \npuT) | (UTPUTI| RANGE | MIN TP MAX | MIN MAX | MIN max | UNT g
. 33 +03V| 1.5 64 86| 1.5 10| 15 9.4 S
PLH n v 5:05V | 1.5 43 63| 15 7] 15 67 S
. v 3.3+03V| 1.5 64 92| 15 10.7 | 1.5 10.1 <
PHL 505V | 15 44 67| 15 77| 15 73
operating characteristics, Vgc = 5V, TA = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance per gate CL = 50 pF, f=1MHz 19 pF

TeExas {'P 953
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54AC11020, 74AC11020
DUAL 4-INPUT POSITIVE-NAND GATES

PARAMETER MEASUREMENT INFORMATION

FROM OUTPUT
UNDER TEST

CL = 50 pF

(See Note A)I 500 @

LOAD CIRCUIT

INPUT
(See Note B)

N

OUTPUT

PROPAGATION DELAY TIMES

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

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS

suNoNy SOND PaduUBApY
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54ACT11020, 74ACT11020
DUAL 4-INPUT POSITIVE-NAND GATES

D2957, JUNE 1987

® Inputs are TTL-Voltage Compatible 54ACT11020 . . . J PACKAGE
74ACT11020 . . . D OR N PACKAGE
® New Flow-Through Architecture to Optimize (TOP VIEW)
PCB Layout
1B{ |1 14| |NC
® Center-Pin V¢ and GND Configurations to 1a0]2 13f11¢c
Minimize High-Speed Switching Noise 1vds 12 % 1D
® EPIC™ (Enhanced-Performance Implanted GND[s  m1[dvee
CMOS) 1-um Process 2v[ds  10[]2A
. . 20(s  o[]28B
® 500-mA Typical Latch-Up Immunity at 2y Nl
125°C
® Package Options Include Plastic ‘*Small 54ACT11020 . . . FK PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, (TOP VIEW)
and Standard Plastic and Ceramic 300-mil o
DIPs 029 S
description 3212719 2
NC[l4 18[]28
These devices contain two independent 4-input Nchs 17[NC 7))
NAND gates._They perform_the Boolean 18D 16[INC =
functions Y = A«BeC+sDorY = A+B+C+Din nch7 1sgne =1
positive logic. 1ahs ,4q 2C -2
The 54ACT 11020 is characterized for operation 3 10111213 (&)
over the full military temperature range of >0 Q %9
—55°C to 125°C. The 74ACT11020 is 5 1 72]
characterized for operation from —40°C to ) ] O
85°C. NC—No internal connection E
logic symbolt FUNCTION TABLE (each gate) o
INPUTS OUTPUT o
1A (2) & 5]
18 (1) A B C D Y (¥
113) 3y H A H H| L c
C—2 L X X X H ©
>
=0 X L X X H 5
2A—2) X X L X H g
28 o . (5] L, X X X L H
2c
2p 8! L . "
logic diagram (positive logic)
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and 1A
IEC Publication 617-12. 1B
Pin numbers shown are for D, J, and N packages. 1c v
1D
2A
28 b—— 2y
2C
2D
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA documents contain information N Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to 0,
wﬁfiﬁtiom per t:o t;r'l:n“s of Texas .lnst;umm: TEXAS 2.55
L warranty. Production processing toes not -
nwu:lrilv i:clu e testing of .’“ parlmo'tm. INST RUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265



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

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

Supply voltage, VCC + « - v v v v e i i e e P e -0.5Vto6V
Input voltage, Vi (see Note 1) .. ....... ... .. -0.5VtoVcc+0.5V
Output voltage, Vo (see Note 1) . .......... ... . ... -0.5VtoVcc+0.5V
Input clamp current, IK (VI K 0or V]I > VCC) - v oo oo +20 mA
Output clamp current, IoK (VO < O0orVO > VCC) - o oo +50 mA
Continuous output current, Ilo (Vo = OtoVee) - .o v T +50 mA
Continuous current through VCCc or GND pins . . ... ... .. i +100 mA
Storage temperature range . ... ... ... it vttt —65°C to 150°C

TStresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings

only

and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating

conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTE 1: The input 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
Vce  Supply voltage 4.5 5.5 4.5 5.5 \'
VIH High-level input voltage 2 2 \2
ViL Low-level input voltage 0.8 0.8 \
1oH High-level output current —24 —-241 mA
loL Low-level output current 24 241 mA
Vi Input voltage . 0 Vce 0 Vee \
Vo Output voltage 0 Vee 0 Vee|l V
dt/dv  Input 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

sunany SOND padsuenpy BN

noted)
Ta = 25°C 54ACT11020 74ACT11020
NIT
PARAMETER TEST CONDITIONS vee VP WAX N MAX N wax] Y
45V | 4.4 4.4 4.4
IoH = ~50 uA 55V | 54 5.4 5.4
45V | 3.94 3.7 3.8
VoH = - v
loH = ~24mA 55V | 4.94 4.7 7.8
IoH = —50 mA* 5.5V 3.85
o = —75 mA¥ 5.5 V 3.85
4.5V 0.1 0.1 0.1
loL = S0 uA 55V 0.1 0.1 0.1
4.5V 0.36 0.5 0.44
VoL = v
loL = 24mA 5.5V 0.36 0.5 0.44
loL = 50 mA*¥ 5.5 V 1.65
gL = 75 mA¥ 5.5 V 1.65
I V| = Vg or GND | 5.5V +£0.1 +1 +1 uA
Icc Vi = VgcorGND, lIp =0| 55V 4 80 40 A
One input at 3.4 V,
§ 5.5V 0.9 1 1] mA
Alec Other inputs at GND or Ve
(] V) = Vg 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.
8This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or V¢c.
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54ACT11020, 74ACT11020
DUAL 4-INPUT POSITIVE-NAND GATES

switching characteristics, VCC = 5 V +0.5 V (see Figure 1)

FROM TO Ta = 25°C 54ACT11020 74ACT11020
R R
PARAMETE (INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX unIT
tPLH 1.5 5.6 8.5 1.5 9.5 1.5 9.1
A Y
tPHL i 15 61 84| 15 98| 15 92| "
operating characteristics, Vg = 5V, Ta = 25°C
PARAMETER TEST CONDITIONS TYP UNIT
Cpd Power dissipation capacitance per gate CL = 50 pF, f=1MHz 27 pF
PARAMETER MEASUREMENT INFORMATION
FROM OUTPUT -
UNDER TEST l 2
CL = 50 pF
(See Note A) 5004
(2]
= —L s
= = -
o
LOAD CIRCUIT o
O
—_————— — =3V
72}
INPUT o
(See Note B)
0 =
! ' o
le—tPHL-B] |
. fe—teun»] von )
' :
OUTPUT
&
—_———=VoL
>
PROPAGATION DELAY TIMES ©
NOTES: A. C_ includes probe and jig capacitance. <
B. Input pulses are supplied by generators having the following characteristics: PRR = 10 MHz, Z = 50 @, t, = 3 ns, t§ = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.
FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS
T {
I EXAS 2.57
NSTRUMENTS
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54AC11021, 74AC11021
DUAL 4-INPUT POSITIVE-AND GATES

D29567, JULY 1987—REVISED DECEMBER 1987

® New Flow-Through Architecture to Optimize 54AC11021 . . . J PACKAGE
PCB Layout 74AC11021 ... D OR N PACKAGE
(TOP VIEW)
® Center-Pin Vcc and GND Configurations to
Minimize High-Speed Switching Noise 112[ 1 U4 q NC
2 131 J1C
® EPIC™ (Enhanced-Performance Implanted 1vds 12[J1p
CMOS) 1-um Process GND E 4 1[Jvee
® 500-mA Typical Latch-Up Immunity at 2vils ‘OB’M
125°C 2D E 6 9[]2B
2Cc{ 7 8| INC

® Package Options Include Plastic ‘‘Small
Outline’’ Packages, Ceramic Chip Carriers,

and Standard Plastic and Ceramic 300-mil 54AC11021 . . . FK PACKAGE

TOP VI
DIPs (TOP VIEW)
vog O«
description ce 2> 2
These devices contain two independent 4-input 28
AND gates. They perform the Boolean functions NG
Y = A‘B-C-DorY = A+B+C+D in positive NG a
1 -
logic. NC =
The 54AC11021 is characterized for operation 2C 2 .
over the full military temperature range of =
—-565°C to 125°C. The 74AC11021 is S0 o0>0 &
characterized for operation from —40°C to —2Z22ZaA (/)]
Q
85°C. o
NC—No internal connection E
logic symbolt . . . o
logic diagram (positive logic)
- . 1A g
1B (3)
c
(12) 1D ——_
1D [+
(10) 2A— >
2A ™) 28—
28—2 B,y 2Cc—] 2y ©
2c -2 25— <
20 (6)
FUNCTION TABLE (each gate)
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and INPUTS OUTPUT
IEC Publication 617-12. A B C D Y
Pin numbers shown are for D, J, and N packages. H H H H H
L X X X L
X L X X L
X X L X L
X X X L L
EPIC is a trademark of Texas Instruments incorporated.
PNJIWCTIDH DATA documents contain information Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to i
spacifications per the ums of Texas Instruments

standerd warrary Production procossing doss ot [N STRUMENTS 259
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54AC11021, 74AC11021
DUAL 4-INPUT POSITIVE-AND GATES

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

SUPPIY VOIAGE, VG -« v v o v v vt ettt et et e it e e -05Vto7V
Input voltage, Vi(see Note 1) . ............ ... oo “..... —0.5VtoVecc+0.5V
Output voltage, Vo (see Note 1) . . ........ ...y ... —0.5VtoVcc+0.5V
Input clamp current, IK (V] K 0or VI > VEC) + oot +20 mA
Output clamp current, IoK (VO < 0orVO > VCC) + - v o v v i i +50 mA
Continuous output current, I (VO = 0toVCG) ... .o +50 mA
Continuous current through VCcor GND pins . .. ..., +100 mA
Storage temperature range . ... ... ....uuie ittt —-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

e

and functional operation of the device at these or any other conditions beyond those ir d under */ ded 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

2 54AC11021 74AC11021 UNIT
MIN NOM MAX | MIN NOM MAX
Vece  Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 \"
> Vee = 3V 21 2.1
Q. VIH High-level input voltage Vce =45V 3.15 - 3.15 \
g Vgc = 5.5V 3.85 3.85
= Vee =3V 0.9 0.9
0 ViL Low-level input voltage Vee =45V - 1.35 1.35 \
5] Vce = 5.5V 1.65 1.65
Q. Vee = 3V 4 —a
n I0H High-level output current | Vcc = 4.5V -24 -24 mA
g Vee = 5.5V -24 -24
-l Vec =3V 12 12
O loL Low-level output current | Vgc = 4.5V 24 24 mA
»n Vce = 55V 24 24
O V| Input voltage 0 Vee 0 Vee \
= Vo Output voltage 0 Vee 0 vVee \2
(¢} At/Av  Input transition rise or fall rate (o] 10 (o] 10 ns/V
c TA Operating free-air temperature -55 125 | -40 85 °C
=0
3 NOTE 2: No electrical or switching characteristics are specified at Vcc < 3 V. Operation between 2 V and 3 V is not recommended,

but within that range a device output will maintain a previously established logic state.
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54AC11021, 74AC11021
DUAL 4-INPUT POSITIVE-AND GATES

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

= o
PARAMETER | TEST CONDITIONS Vee Ta = 25°C S4AC11021 74AC11021 UNIT
MIN TYP MAX | MIN MAX | MIN MAX
3v]| 29 2.9 2.9
IoH = —50 uA 45V | 4.4 4.4 4.4
55V | 5.4 5.4 5.4
VoH IoH = -4 mA 3V | 2.58 2.4 2.48 v
loH = 24 mA 45V [ 3.94 3.7 3.8
5.5V | 4.94 4.7 4.8
loy = —50 mAT 5.5 V 3.85
loy = —75 mAT 5.5 V 3.85
3v 0.1 0.1 0.1
IoL = 50 pA 45V 0.1 0.1 0.1
5.5 V 0.1 0.1 0.1
Vou oL = 12 mA 3V 0.36 0.5 0.44 v 2
loL = 24 mA 4.5V 0.36 0.5 0.44
5.5 V 0.36 0.5 0.44
IoL = 50 mAT 55V 1.65 ﬁ
loL = 75 mAT 5.5 V 1.65 "-—
I V) = Vcc or GND 5.5 V +0.1 +1 1] WA =
(5]
V| = V¢c or GND, e
Icc Io = 0 55V 4 80 40 WA '(3
Ci V| = Vg or GND 5V 3.5 pF n
TNot more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. o
switching characteristics over recommended operating free-air temperature range (unless otherwise E
noted) (see Figure 1) (&)
FROM TO0 Vee TA = 25°C 54AC11021 74AC11021 <
NIT
PARAMETER | wpum | ioutpum| RANGE [MIN TYP MAX | MIN MAX | MIN max | Y 8
. 33+03V[ 1.5 82 114 15 139 | 1.5 13 c
PLH An y |[B5=08V 75 56 78| 15 94| 15 88| ®©
. v 33:03V| 15 64 87| 15 99| 15 9.3 >
PHL 505V | 15 46 65| 1.5 74| 15 5.9 2
operating characteristics, Vgcc = 5V, TA = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
ng Power dissipation capacitance per gate Cg = 50 pF, f=1MHz 38 pF
i
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54AC11021, 74AC11021
DUAL 4-INPUT POSITIVE-AND GATES

PARAMETER MEASUREMENT INFORMATION

FROM OUTPUT
UNDER TEST

CL = 50 pF

_L 500 Q
(See Note A)I

LOAD CIRCUIT

INPUT 50% V.
(See Note B) ce
| | 0
| |
4 |
I PLH—D: —\— " VoH
OUTPUT 50% Vee |

|
je—tPHL—|
PROPAGATION DELAY TIMES
NOTES: A. C_ includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, 2 = 60 @, t, = 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

TeExAs {5‘
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54ACT11021, 74ACT11021
DUAL 4-INPUT POSITIVE-AND GATES

D2957, JULY 1987 —REVISED DECEMBER 1987

Inputs are TTL-Voltage Compatible

New Flow-Through Architecture to Optimize
PCB Layout

Center-Pin Vg and GND Configurations to
Minimize High-Speed Switching Noise
EPIC™ (Enhanced-Performance Implanted
CMOS) 1-um Process

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

Package Options Include Plastic “*Small
Outline’’ Packages, Ceramic Chip Carriers,

54ACT11021 . . . J PACKAGE
74ACT11021 ... D OR N PACKAGE
{TOP VIEW)
11 U14[ne
1Az 13[J1cC
w@s 12010
GND[Ja  11[0vee
2v[Qs 10[]2A
2p[Je 9[]28
2c7 s[INC
54ACT11021 . . . FK PACKAGE
(TOP VIEW)

and Standard Plastic and Ceramic 300-mil

DIPs
description 2
2B
These devices contain two independent 4-input NC n
AND gates. They perform the Boolean functions NC =
Y = A'B-C-DorY = A+B+C+D in positive NC -
(&)
logic. 2C -
Th . . . 10 11 12 13 Yy
e 54ACT 11021 is characterized for operation QO
- >
over the full military temperature range t?f > % 228 n
—55°C to 125°C. The 74ACT11021 is (G] o
- . —ano
characterized for operation from 40°C NC—No internal connection
to 85°C. =2
. logic diagram (positive logic) (&)
logic symbolt
. 3
18
1A 2) T & 1c 1Y O
1B M (3) w 1D c
1c 13 2A [+
10 12 28— 2y >
(10) 2C—— T
2A 2D — 4
(9)
28 5,y
202 FUNCTION TABLE (each gate)
20 (6)
INPUTS OUTPUT
A B [ D Y
TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and H H H H H
IEC Publication 617-12. L X X X L
Pin numbers shown are for D, J, and N packages. X L X X L
X X L X L
X X X L L
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA documents contain information . Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to y}
specifications per the terms of Texas Instruments 2.63

standard wumntl Production pmmllo does not
necessarily include testing of all parameters.
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54ACT11021, 74ACT11021
DUAL 4-INPUT POSITIVE-AND GATES

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

Supply voltage, VCC + - -+« v v v v en et e e s, —0B6VIOT7V
Input voltage, V| (see Note 1) .......... e e, -0.5VtoVcc+0.5V
Output voltage, VO (see Note 1) . . .......... ..., e -0.5VtoVcc+0.5V
Input clamp current, Ik (V) < OorVI>VEQ) oo vveiiiiiiiieiiiie i nn .. 20 MA
Output clamp current, IoK (VO < OorVo > Vce) ... ... e +50 mA
Continuous output current, Ig (VO = 0toVCC) + .+ v v v v e +50 mA
Continuous current through Vcc or GND pins . ........... e e . =100 mA
Storage temperature range ....... . P e e ... —65°C to 1560°C

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

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

recommended operating conditions

54ACT11021 74ACT11021 UNIT

MIN MAX MIN MAX
Vce  Supply voltage 4.5 5.5 4.5 5.5 \'
VIH High-level input voitage 2 2 v
ViL Low-level input voltage 0.8 0.8 \
loH High-level output current -24 -24 mA
loL Low-level output current 24 24| mA
Vi Input voltage 0 Vce [ Vee \
Vo Output voltage 0 Vee 0 Vee \
At/Av  Input transition rise or fall rate [*] 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 54ACT11021 74ACT11021
P ETE! T
ARAMETER EST CONDITIONS vee am e WAX MIN - MAX N mAx | NI
45V | 4.4 4.4 4.4
loH = ~50 A 55V | 5.4 5.4 5.4
VoH _ 45V [ 3.94 3.7 3.8 v
loH = ~24mA 5.5V | 4.94 2.7 4.8
loH = —50 mA*¥ 5.5 V 3.85
loy = —75 mA# 5.5 V 3.85
45V 0.1 0.1 0.1
loL = 50 4A 5.5V 0.1 0.1 0.1
VoL _ 4.5V . 0.36 0.5 0.44 v
loL = 24 mA 55V 0.36 0.5 0.44
loL =50 mA¥ 5.5 V 1.65
loL = 75 mA? 5.5V 1.65
I| Vi = Vg or GND 5.5V +0.1 +1 +1 pA
Icc Vi = VgcorGND, Ig =0]| 55V 4 80 40 A
One input at 3.4 V,
Icc$ 5V . 1 1 A
alee Other inputs at GND or Vcc 55 09 ™
Cj V) = Vg 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.
8This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or Vcc.

EXAS {’P
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54ACT11021, 74ACT11021
DUAL 4-INPUT POSITIVE-AND GATES

switching characteristics, VcCc = 5 V 0.5 V (see Figure 1)

FROM TO Ta = 25°C 54ACT11021 74ACT11021
PARAMETER NIT
(INPUT) (OUTPUT) MIN TYP MAX [ MIN MAX | MIN MAX u
tpLH 1.5 6.7 8.8 1.5 10.4 1.6 9.8
Al Y
PHL v 15 54 83| 15 95| 15 0
operating characteristics, Vgc = 5V, TA = 25°C
PARAMETER TEST CONDITIONS TYP UNIT
cgd Power dissipation capacitance per gate CL = 50 pF, f=1MHz 37 pF
PARAMETER MEASUREMENT INFORMATION
FROM OUTPUT -
UNDER TEST [ 2
CL = 50 pF 500 0
(See Note A)
)
L = =
=
LOAD CIRCUIT o
L
(5}
———————— 3v
INPUT (7]
15V
(See Note B) o
i i 0 =
tpLH I
be—tpnf Vo -
' @
OUTPUT 50% Vce | Q
| 1 v c
j—tPHL—¥| oL g
PROPAGATION DELAY TIMES ©
NOTES: A. Ci includes probe and jig capacitance. <
B. Input pulses are supplied by generators having the following characteristics: PRR <= 10 MHz, Z, = 50 Q,t, = 3 ns, t = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.
FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS
EXAS JU’
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54AC11027, 74AC11027
TRIPLE 3-INPUT POSITIVE-NOR GATES

D2957, JULY 1987

New Flow-Through Architecture to Optimize
PCB Layout

Center-Pin Vcc and GND Configurations to

54AC11027 . . . J PACKAGE
74AC11027 . . . D OR N PACKAGE

(TOP VIEW)

Minimize High-Speed Switching Noise 1A|:1 U 1g
EPIC™ (Enhanced-Performance Implanted ;zcz :i %;A
CMOS) 1-um Process anols  13fvee
500-mA Typical Latch-Up Immunity at GaNo(s  120vee
125°C 3vy[ls 11[J28
3c[dr 10[d2c

® Package Options Include Plastic ‘*Small 38[]s of13A
Outline’’ Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil
DIPs 54AC11027 . . . FK PACKAGE

(TOP VIEW)

description

N

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 ﬁ
logic. .S
The 54AC11027 is characterized for operation 2
over the full military temperature range of 6
-55°C to 125°C. The 74AC11027 is
characterized for operation from -40°C to (/)]
85°C. o
logic symbolt NC—No internal connection g
| =1 FUNCTION TABLE (each gate) o]
(16) (2)
] =Y INPUTS | OUTPUT 8
1C—— A B C Y
(14) c
A 1 (3) Hoxo X L o
PYYLLIN S——1¥ 3% X H X L >
2c U9 X X H L o
s LoL oL H <
3p.8) . (6) 5y
acil | logic diagram (positive logic)
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and 1A—=F
IEC Publication 617-12. 1B }—1Y
Pin numbers shown are for D, J, and N packages. 1C—
2B 2y
2c—
3A —X
3B ] 3y
3C—
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA documents contain information Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to I
:{lac‘i‘fi%tions per tl;’n ot;rgn“s of Texas .Instaumenﬁ EXAS © 2.67
landard warranty. Production processing does n -
necessarily include testing of rll panm'tavs. lNST RUMENTS
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54AC11027, 74AC11027
TRIPLE 3-INPUT POSITIVE-NOR GATES

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

Supply voltage, YOG « « c v v vt o e -0.5Vto6V
Input voltage, Vj(see Note 1) . . .................. e e -0.5VtoVecc+0.5V
Output voltage, Vo (see Note 1) . . ... ...ttt -0.5VtoVcc+0.5V:
Input clamp current, IK (VI < Oor VI > VCC) -« oot i +20 mA
Output clamp current, IoK (VO < 0orVo > VCC) « oo i +50 mA
Continuous output current, I0 (VO = Oto VCC) « + v v v v oo e e e e e +50 mA
Continuous current through VccorGND pins .. .. .................. O +100 mA
Storage temperature raNge . . .. ... v v vttt ie e i e —-65°C to 150°C

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

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

recommended operating conditions

54AC11027 74AC11027 uNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 \Y
Vee = 3V 2.1 2.1
V|4 High-level input voltage Ve = 45V 3.15 3.15 \2
Vee = 5.5V 3.85 3.85
Vee =3V 0.9 0.9
ViL Low-level input voltage Ve = 45V . 1.35 1.35 \
Vee = 5.5V 1.65 1.65
Vee =3V -4 -4
loH High-level output current Vee = 45V -24 -24 mA
Vee =55V -24 -24
Vee = 3V 12 12
loL  Low-level output current Vee =45V 24 24 mA
Vee = 5.5V 24 24
V) Input voltage 0 Vee 0 Vee \
Vo  Output voltage 0 Vce 0 Vee \
dt/dv Input transition rise or fall rate o 10 0 10 ns/V
Ta  Operating free-air temperature —-55 125 | -40 85 °C

suNoN) SOIND padsuepy N

NOTE 2: No electrical or switching characteristics are specified at Vcc less than 3 volts. Operation between 2 volts and 3 volts is not

recommended, but within that range a device output will maintain a previously established logic state.
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54AC11027, 74AC11027
TRIPLE 3-INPUT POSITIVE-NOR GATES

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

TA = 25°C 54AC11027 74AC11027
PARAMETER TEST CONDITIONS Vee MIN P MAX MIN MAX MIN MAX UNIT
3V 2.9 2.9 2.9
IoH = —50 yA 45V 4.4 4.4 4.4
5.5V 5.4 5.4 5.4
Vou loH = —4 mA 3V 2.58 2.4 2.48 v
loH = —24 mA 4.5V 3.94 3.7 3.8
55V | 4.94 4.7 4.8
IoH = -50 mAT 5.5 V 3.85
IoH = -75 mAT 5.5 V 3.85
3V 0.1 0.1 0.1
loL = 50 pA 4.5V 0.1 0.1 0.1
5.5V 0.1 0.1 0.1
VoL loL = 12 mA 3V 0.36 0.5 0.44 v 2
IoL = 24 mA 4.5V 0.36 0.5 0.44
55V 0.36 0.5 0.44 7
loL = 50 mAt 5.5 V 1.65 4
loL = 75 mAT 5.5 V 1.65 =
1| V| = Vg or GND 5.5 V +0.1 +1 £1 [ pA 2
Icc V| = VegcorGND, Ig = 0 6.5V 4 80 40 A 6
C; Vi = Vg or GND 5V 3.5 pF
. ) ) 7
Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. o
switching characteristics (see Figure 1) CEJ
FROM TO TA = 25°C 54AC11027 | 74AC11027
PARAMETER (INPUT) (OUTPUT) Vec RANGE MIN  TYP MAX | MIN MAX [ MIN MAX UNIT =]
tPLH 3.3V +0.3V 1.5 6.3 9.8 1.5 11.7 1.5 10.9 ns 8
ANY v 5V + 05V 1.5 4.3 6.8 1.5 8.1 1.5 7.7 c
tPHL 3.3V +03V 1.5 7.6 10.9 1.5 129 1.5 12 ns [1+]
5V +0.5V 1.5 4.5 7.5 1.5 8.9 1.5 8.1 >
©
operating characteristics, Vcc = 5V, TA = 25°C <
PARAMETER TEST CONDITIONS TYP UNIT
_ng Power dissipation capacitance per gate CL = 50 pF, f =1 MHz, 24 pF
3
EXAS 269
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54AC11027, 74AC11027
TRIPLE 3-INPUT POSITIVE-NOR GATES

PARAMETER MEASUREMENT INFORMATION

FROM OUTPUT
UNDER TEST

CL = 50 pF

(See Note A)’ ‘ N 500 @

LOAD CIRCUIT

INPUT
(See Note B) h
| I °
j¢—tPHL—| |
tPLH
| "_ "" VOH
OUTPUT

PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z5 = 509, t, = 3 ns, tf = 3 ns.
For testing, fyax and pulse duration: ty = 1to 3 ns, tf = 1 to 3 ns.

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS

sunas) SOIND pedsueapy [N
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54ACT11027, 74ACT11027
TRIPLE 3-INPUT POSITIVE-NOR GATES

D2957, JULY 1987

® Inputs are TTL-Voitage Compatible

® New 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-um 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

54ACT11027 . . . J PACKAGE
74ACT11027 . . . D OR N PACKAGE

(TOP VIEW)
1Ay Use[D18
w2z s[d1cC
2v[s  14[d2A
6No[]4  130vee
aNo[s 120vce
3y(Qe 11[d28
3c[dr ofd2c
38(s  9[J3A

54ACT11027 . . . FK PACKAGE

(TOP VIEW)
DIPs
< 89 Ba 2
description N>Z>AN
. . . . 2
These devices contain three independent 3-input 7))
NOR gates. They perform the Boolean functions =
Y = A+B+Cor Y = A-B-C in positive logic. 3
The 54ACT11027 is characterized for operation R
over the full military temperature range of (&)
—-55°C to 125°C. The 74ACT11027 is 7
i i —40° =
characterized for operation from —40°C to S s o0oa> O
85°C. NZZ2®™
e @ =
logic symbolt NC—No internal connection (&)
1211 =1 logic diagram (positive logic) o
1818 24y 8
1c 418 PR c
2A (14) 1B ] 1Y [+
1C——f S
2p Y (3 5y
20110 ©
(9) 2A —OF <
3A=— 28 ] 2y
3g 8l (6] 3y 2c——
3cd? |
3A—%
3B ] 3y
TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 3C—f
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
FUNCTION TABLE (each gate)
INPUTS OUTPUT
A B C Y
H X X L
X H X L
X X H L
L L L H
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA documents contain information . Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to y}
sgac.i‘fic:tions per ";'a' tdern:.s of Texas .lnst';umenti TEXAS 2.71
standard warranty. Production processing does nof -
necessarily include testing of aF|I param:tsrs. le RUMENTS
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54ACT11027, 74ACT11027
TRIPLE 3-INPUT POSITIVE-NOR GATES

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

SUPPlY VOIAGE, VO « « v v i e e e e e e -05Vto6V
Input voltage, Vi (see Note 1) .. ...... ..., -0.5VtoVcc+0.5V
Output voltage, Vo (see Note 1) . . ... ... i -0.5VtoVcc+0.5V
Input clamp current, IK (V] < Oor VI > VCC) ... oo +20 mA
Output clamp current, IoK (VO < 00r VO > VCC) -+ v v v oo e +50 mA
Continuous output current, |0 (VO = 0to VCC) + ..« oo oo +50 mA
Continuous current through VCC or GND PiNS . . .. oottt e e +100 mA
Storage tEMPErature FANGE . . .. ... .....veeneunene s -65°C to 150°C

TStresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings

only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating

conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

recommended operating conditions

54ACT11027 74ACT11027

MIN MAX MIN MAX | UNIT
Vce  Supply voltage 4.5 5.5 4.5 5.5 \4
VIH High-level input voltage 2 2 \
VL Low-level input voltage 0.8 0.8 \
I0H High-level output current -24 -24| mA
loL Low-level output current ) 24 24| mA
\1 Input voltage 0 Vee 0 Vee \
Vo Output voltage ) 0 Vee 0 Vee \
dt/dv  Input transition rise or fall rate 0 10 [¢] 10| ns/V
TA Operating free-air temperature —-55 125 -40 85 °C

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

sunony SOWD pedsuenpy BN

noted)
PARAMETER TEST CONDITIONS Vee Ta = 25°C S4ACT11027 74ACTA1027 | iy
MIN TYP  MAX MIN  MAX MIN  MAX
IoH = ~50 uA 45V | 4.4 4.4 4.4
55V | 54 5.4 5.4
45V | 3.94 3.7 3.8 v
vor loH = —24 mA 55V | 4.94 4.7 2.8
IoH = —50 mA?¥ 5.5V 3.85
IoH = —75 mA?¥ 5.5 V 3.85
4.5V 0.1 0.1 0.1
loL = 50 uA 5.5V 0.1 0.1 0.1
4.5V 0.36 0.5 0.44
vou loL = 24 mA 55V 0.36 0.5 xr
loL = 50 mA# 5.5 V 1.65
oL = 75 mA} 5.5V 1.65
| V| = Vcc or GND 5.5V +0.1 +1 £1 | wA
Icc V) = VccorGND, Ig =0} 6.5V 4 80 40 A
Mec$ One input at 3.4 V, 5.5V 0.9 1 1| ma
Other inputs at GND or Vo
Ci V| = Vg 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.
5This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or V.

o,
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54ACT11027, 74ACT11027
TRIPLE 3-INPUT POSITIVE-NOR GATES

switching characteristics, V¢ = 5V = 0.5 V (see Figure 1)

FRO = 25°
PARAMETER M TO TA = 256°C 54ACT11027 74ACT11027 uNIT
(INPUT) (OUTPUT) | MIN TYP MAX | MIN MAX | mMIN MAX
1 1. . . . . .
PLH Any v 5 5 92| 15 106 [ 1.5 10.1 ns
tPHL 1.5 6 86| 1.5 10| 1.5 9.4
operating characteristics, Vgc = 5V, TaA = 25°C
PARAMETER TEST CONDITIONS TYP UNIT
ng Power dissipation capacitance per gate Cp = 50 pF, f=1MHz 27 pF
PARAMETER MEASUREMENT INFORMATION
FROM OUTPUT o
UNDER TEST I 2
CL = 50 pF
(See Note A) 500 2 »
-t
_[ 1 Py =
= = -
o
LOAD CIRCUIT =
——————— —3v n
INPUT (@)
(See Note B)
. 0 S
| [ (&)
Je—tPHL-D| | -
] je—teLH—] Von o
! Q
OUTPUT c
©
———— Vo >
©
PROPAGATION DELAY TIMES <

NOTES: A. C_ includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z5 = 50 Q,t; = 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

TeExas {'f 973
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54AC11030, 74AC11030
8-INPUT POSITIVE-NAND GATES

D2957, JUNE 1987

® New Flow-Through Architecture to Optimize 54AC11030 . . . J PACKAGE

PCB Layout 74AC11030 . . . D OR N PACKAGE
(TOP VIEW)
® Center-Pin Vcc and GND Configurations to ),
Minimize High-Speed Switching Noise chr 14D
B2 130E
® EPIC™ (Enhanced-Performance Implanted Alls 12[]F
CMOS) 1-um Process GND s 110 vee
® 500-mA Typical Latch-Up Immunity at v (s 1[I Ne
125°C NC (s s[lG
NeC 7 8[]H

® Package Options Include Plastic ‘*Small
Outline’’ Packages, Ceramic Chip Carriers,

. " 1 .. . FK PACKAGE
and Standard Plastic and Ceramic 300-mil 54Ac11030 CKA

TOP VIEW
DIPs ‘ ’
Q
go¢
description wow 2
. . . . 3 21219
These devices contain a single 8-input NAND
; D4 18]G
gate and perform the following Boolean O ne n
functions in positive logic: Ng Z 160 H -
Y = AB-C-D+E+F:G:H OR NC 7 1sf Ne 3
e RABATADAFLAFLA LT B8 1] NC b
Y = A+B+C+D+E+F+G+H 5
9 10111213 (&)
The 54AC11030 is characterized for operation <o 0> 0
over the full military temperature range of 2z =z (7))
-55°C to 125°C. The 74AC11030 is © O
characterized for operation from —40°C to NC—No internal connection E
85 OC. o
logic diagram (positive logic)
FUNCTION TABLE ©
A o
TPUT
INPUTS A THRUH | OV B g
Y C ——
All inputs H L b g
One or more inputs L H E D:)— Y -
F o— <
logic symbolt G — |
H—
A (3) &
B (f)
T
D 5
e (13) I~ (51 Y
F {12)
G (9)
H (8)
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
|EC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA documents contain information . Copyright © 1987, Texas Instruments Incorporated
urrgat “lts. of publiﬂﬁo‘: date. rr.;nduml c:‘nhrm n:o T ”
[H] ions per the terms of Iexas Instruments
:g:mlnnl mm’m . Production processing doss not EXAS 2-75

necessarily include testing of all parameters.
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54AC11030, 74AC11030
8-INPUT POSITIVE-NAND GATES

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

SUPPIY VOIAGE, VO C - v v v vttt e et et et e e e e e -05Vto6V
Input voltage, Vi(see Note 1) . ..... ... .. i, -0.5VtoVcc+05V
Output voltage, Vo (see Note 1) .. ... ... ... .. -0.5VtoVcc+0.5V
Input clamp current, IK (V] < Oor VI > VCC) ... e +20 mA
Output clamp current, IoK (VO < 0orVO > VCQ) .- oo +50 mA
Continuous output current, 10 (VO = 0to VCC) + - oo i it i i e ettt e i +50 mA
Continuous current through Vccor GND pins .. ............. .. it +100 mA
Storage temperature range . . . ... ..o v it i ettt e -65°C to 150°C

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

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

recommended operating conditions

54AC11030 74AC11030 UNIT
MIN NOM MAX | MIN NOM MAX
Ve Supply voltage (see Note 2) 3 5 5.5 3 5 5.6 \'
Vee =3V 2.1 2.1
ViH High-level input voltage Vecec =45V 3.15 3.15 \
Vee = 5.6V 3.85 3.85
Vee =3V 0.9 0.9
ViL Low-level input voltage Vee =45V 1.35 1.35 \
Vee =55V 1.65 1.65
Vee =3V -4 -4
IOH High-level output current | Vcg = 4.5V —-24 -24 mA
Vee = 6.5V - 24 -24
Vee =3V 12 12
loL Low-level output current | Voo = 4.5V 24 24 mA
Veec = 6.5V 24 24
M Input voltage ) 0 Vee 0 Vee \
Vo Output voltage 0 Vee 0o Vece \
dt/dv  Input transition rise or fall rate 0 10 0 10 ns/V
TA Operating free-air temperature ~55 125 | ~40 85 °C

sunony SOW9 pasuenpy [N

NOTE 2: No electrical or switching characteristics are specified at Voo < 3 V. Operation between 2 V and 3 V is not recommended,

but within that range a device output will maintain a previously established logic state.

2-76
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54AC11030, 74AC11030
8-INPUT POSITIVE-NAND GATES

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

PARAMETER | TEST CONDITIONS | V Ta = 25°C 54AC11030 74AC11030 UNIT
CC MmN  TYP MAX | MIN MAX | MIN MAX
3v | 29 2.9 2.9
IoH = —50 A a5V | 4.4 4.4 4.4
55V | 5.4 5.4 5.4
IoH = -4 mA 3V | 2.58 2.4 2.48
VOH OH o \
lon = - 24 mA 45V | 3.94 3.7 3.8
OH = m 55V | 4.94 4.7 18
lo4 = —50 mAT 5.5 V 3.85
Ioy = —75 mAT 5.5V 3.85
3V 0.1 0.1 0.1
loL = 50 uA 4.5V 0.1 0.1 0.1
5.5 V 0.1 0.1 0.1
loL = 12 mA 3V 0.36 0.5 0.44 2
VoL \%
4.5V 0.36 0.5 0.44
loL = 24 mA
5.5 V 0.36 0.5 0.44 »n
loL = 50 mAT 5.5V . 1.65 =4
loL = 75 mAT 5.5 V 1.65 3
i} V| = Ve or GND 5.6V +0.1 +1 +1 uA el
Vi =V GND, F Y
lec I(; - OCC or 5.5V 4 80 40 | uA (]
Ci V| = Vce or GND 5V 3.5 , oF (7]
tNot more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. g
switching characteristics over recommended operating free-air temperature range (unless otherwise (&
noted) (see Figure 1) -
‘ 8
FROM = 25°
Fp— TO Vee Ta = 25°C 54AC11030 74AC11030 oNIT 2
(INPUT) | (OUTPUT)| RANGE MIN TYP MAX | MIN TYP MAX | MIN TYP MAX
. 33+03Vv|] 1.5 69 9.1 | 1.5 106 [ 1.5 9.9 g
PLH An v 5:05V| 15 48 67| 1.5 77| 1.5 72| S
. v 33+03V|] 1.5 64 88| 15 106 | 1.5 9.8 <
PHL 5:06V| 15 48 67| 15 8| 15 74
operating characteristics, Vcc = 5V, TA = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance per gate CL = 50 pF, f=1MHz 42 pF

TEXAS *p 9.77
INSTRUMENTS
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54AC11030, 74AC11030
8-INPUT POSITIVE-NAND GATES

PARAMETER MEASUREMENT INFORMATION

FROM OUTPUT
UNDER TEST

CL = 50 pF

(See Note A)I 5008

LOAD CIRCUIT

———————— Vee
INPUT
(See Note B) |
I I °
je—tPHL—] |
tPLH
I f- —'! Vo
ouTPUT
—_———=VoL

PROPAGATION DELAY TIMES
NOTES: A. C| includes probe and jig capacitance.

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

sunony SO paduenpy N

Texas &
INSTRUMENTS
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54ACT11030, 74ACT11030
8-INPUT POSITIVE-NAND GATES

D2957, MARCH 1987

Inputs are TTL-Voltage Compatible 54ACT11030 . . . J PACKAGE
74ACT11030 . . . D OR N PACKAGE
® New Flow-Through Architecture to Optimize (TOP VIEW)
PCB Layout
cr YaOo
® Center-Pin Vcc and GND Configurations to B2 1130E
Minimize High-Speed Switching Noise Als 1200F
® EPIC* (Enhanced-Performance Implanted GND[Js 0 vee
CMOS) 1-pm Process y[s o[ NC
Ne e o[]G
® 500-mA Typical Latch-Up Immunity at Nc 17 8[ H
125°C
® Package Options Include Plastic ‘‘Small 54ACT11030 . . . FK PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, (TOP VIEW)
and Standard Plastic and Ceramic 300-mil 13}
DIPs wu 258
description 321201 2
pha 18] G
These devices contain a single 8-input NAND nc bs 17 NC 0
gate and perform the following Boolean c he 16 H =
functions in positive logic: nc b7 18] NC =
Y = A.B.C-D-E-F-G+H OR B8 1 Ne e
e = = = — = 9 10111213 5
Y = A+B+C+D+E+F+G+H
<0 O>0
The 54ACT 11030 is characterized for operation < = n
over the full military temperature range of ) ) O
—-55°C to 125°C. The 74ACT11030 is NC—No internal connection 2
characterized for operation from —40°C to (&)
85°C. FUNCTION TABLE
OUTPUT °
logic symbolt INPUTS A THRU H v 8
Al inputs H L c
A 3) & One or more inputs L H g
= 2
c 4 logic diagram (positive logic) <
D
¢ 03 [~ 5
(12) A
F B
G (9) c
H (8) o
e | Y
TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and F—
|IEC Publication 617-12. 6 —
Pin numbers shown are for D, J, and N packages. H
EPIC is a trademark of Texas Instruments Incorporated
PRODUCTION DATA documents contain information . Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to v}
Sttty Frotaton rocaving e EXAS 279
necessarily inclu o testing of Ip“ plrlmgters. INST RUMENTS
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54ACT11030, 74ACT11030
8-INPUT POSITIVE-NAND GATES

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

SUPPIY VOItAGE, VG + - v v v e e et e e e e -05Vtob6V
Input voltage, Vi (see Note 1) . ... .. ... i -0.5 VtoVcc+0.5V
Output voltage, Vo (see Note 1) . . ......... .. ... ... . un. PP -0.5VtoVcc+0.5V
Input clamp current, K (V] < OorVi >VeE) vvovvviiiiiinn N +20 mA
Output clamp current, IoK (VO < 0orVO > VCC) -+t +50 mA
Continuous output current, I (VO = 0toVCC) ... .ot +50 mA
Continuous current through VCcor GND pins . . ... ... i +100 mA
Storage temperature range . . ... . ..o vt ittt e —65°C to 150°C

1t Stresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the 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

2 54ACT11030 74ACT11030 UNIT
MIN MAX MIN MAX
> Vce  Supply voltage 4.5 5.5 4.5 5.5 V
o ViH High-level input voltage 2 2 \%
< ViL Low-level input voltage 0.8 0.8 \Y
Q loH  High-level output current —24 -24| mA
= loL Low-level output current 24 24| mA
8 Vi Input voltage : 0 Vee 0 Vee \
o Vo Output voltage 0 Vee 0 Vee \
dt/dv  Input transition rise or fall rate o] 10 0 10| ns/V
o 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 54ACT11030 74ACT11030
PARAMETER TEST DITION
g ST CONDITIONS vee Fum TYP  MAX MIN  MAX mn_ max | VT
o lon = —50 WA 45V | 4.4 4.4 4.4
c OH " 55V | 54 5.4 5.4
—
= 4.5V | 3.94 3.7 3.8
\7 ! = —-24 mA \
(7] OH OH m 5.5V | 4.94 4.7 4.8
IoH = —-50 mA?# 5.5 V 3.85
loH = —75 mA¥ 5.5 V 3.85
4.5V 0.1 0.1 0.1
loL = 60
oL #A 55V 0.1 0.1 0.1
4.5V 0.36 0.5 0.44
Y loL = 24 mA \Y%
oL oL m 55V 0.36 0.5 0.44
oL = 50 mA¥ 5.5 V 1.65
loL = 75 mA# 5.5V 1.65
Iy V| = Vcc or GND 5.5 V £0.1 +1 £1 | WA
Icc V| = Vccor GND, lg = 0] 6.5V 4 80 40 | uA
One input at 3.4 V,
Al 55V 0.9 1 1 A
cc Other inputs at GND or Ve m
Cj Vi = Ve 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.

8This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or Vee.

Exas W
INSTRUMENTS
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54ACT11030, 74ACT11030
8-INPUT POSITIVE-NAND GATES

switching characteristics, Vg = 5 V £0.5 V (see Figure 1)

FROM TO Ta = 25°C 54ACT11030 74ACT11030
PARAMETER UNIT
(INPUT) (OUTPUT) MIN TYP MAX MIN MAX | MIN MAX
tPLH 15 54 81| 15 88| 15 8.5
Al Y
tPHL i 15 59 78] 15 93| 15 g7 | ™
operating characteristics, Vgc = 5V, Ta = 25°C
PARAMETER TEST CONDITIONS TYP UNIT
Cpd Power dissipation capacitance per gate Cp = 50 pF, f=1MHz 41 pF
PARAMETER MEASUREMENT INFORMATION
FROM OUTPUT o
UNDER TEST 2
CL = 50 pF_L
(See Note A) 5009

| [7Z]
i)
= = 1
o
LOAD CIRCUIT 5
T TTT 3V »n
INPUT o
(See Note B) | ’ E

| V]
! (&)

Je—tPHL-| [

tPLH <
| '._ _'.| VOH o
o
OUTPUT g
—— ——=VoL S
PROPAGATION DELAY TIMES 2

NOTES: A. C includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 @, t; = 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

TeExas Q‘ 281
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54AC11032, 74AC11032
QUADRUPLE 2-INPUT POSITIVE-OR GATES

D2957, JULY 1987 —REVISED OCTOBER 1987

® New Flow-Through Architecture to Optimize 74:::‘1";;:32 ’ ;R":i';‘t‘:ﬁi e
PCB Layout c
ayou (TOP VIEW)
® Center-Pin Vcc and GND Configurations to
Minimize High-Speed Switching Noise 1A 0 1 Use ¥ 18
1Y L)2 15 | 2A
EPIC™ (Enhanced-Performance Implanted 2vOs 1428
CMOS) 1-um Process ano[s  130vee
500-mA Typical Latch-Up immunity at GNDE 5 12 %VCC
125°C 3y[je 1[]3Aa
4av[J7 10[d38
Package Options Include Plastic ‘‘Small 48[s o[ 4A
Outline’’ Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil B4AC11032 . . . FK PACKAGE
DIPs (TOP VIEW)
description 2
These devices contain four independent 2-input
OR gates. They perform the Boolean functions t 38
Y = A+Bor Y = A.B in positive logic. - a
The 564AC11032 is characterized for operation NC -
over the full military temperature range of 4B 2
—55°C to 125°C. The 74AC11032 is 4y 5
characterized for operation from —40°C to 9 101112 13
85°C. 000 > n
NZ22™ o)
[CIENG
FUNCTION TABLE (each gate) E
NPUTS OUTPUT NC—No internal connection o
: )B( : logic diagram (positive logic) o]
O
X H H 1A X (X
L oL L | 1y c
18— @®©
logic symbol?t 2A —-—J' 2v %
28— >— <
a1 =1 @ .
f———1Y
(15)
2A 3
28-014)_| =22 an ———JD_ o
1n 48—
3A —— © 4
3B (10) ——
(9)
aA—=_
(7
‘ ay
4518
TThis symbol is in accordance with ANSI/IEEE Std 91-1984 ana
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA documents contain information Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to i
:gcmmlom per the terms of Texas Instruments 2.83

dard warr Production pmmin does not
".'L testing of all m'tors

INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265

necessarily incl



54AC11032, 74AC11032
QUADRUPLE 2-INPUT POSITIVE-OR GATES

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

Supply Voltage, VO C « - - v v i e e e e e e -0.5Vto6V
Input voltage, Vi(see Note 1) ... ... ... ... .ttt ieniennnnnnnn -0.5VtoVcc+0.5V
Output voitage, Vo (see Note 1) .. .................. e -0.5VtoVcc+0.5V
Input clamp current, Ik (V] < OorVI > Vee) oo vvieien e e e +20 mA
Output clamp current, IoK (Vo < OorVo >Vcg) - .o oo ov v TR +50 mA
Continuous output current, Ig (Vo = OtoVeg) ..o oo vt e e +50 mA
Continuous current through Vcc orGND pins . . ...............uu. et +100 mA
Storage temperature range . . . ... ... v vv et e n s e eene e -65°C to 150°C

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

NOTE

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

recommended operating conditions

2 54AC11032 74AC11032 o
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 v
> Vee =3V 2.1 2.1
Q ViH High-level input voltage Vcc =45V 3.15 3.156 v
< Vo =55V 3.85 3.86
g Vee =3V 0.9 0.9
(<) ViL Low-level input voltage Vee = 45V 1.35 1.35 Vv
(5] Vee =565V 1.65 1.65
Q. Vec = 3V “a )
n IoH High-level output current | Vgcc = 4.5V —24 -24 mA
g Vee = 5.5V -24 -24
Vee =3V 12 12
O loL Low-level output current | Vcc = 4.5V . 24 24 mA
»n Ve = 5.5 V 24 24
(o) Vi Input voltage 0 Vee 0 Vee Vv
- Vo Output voltage 0 Vee 0 Vce \
3 dt/dv  Input transition rise or fall rate (o] 10 (0] 10 ns/V
E‘ TA Operating free-air temperature -55 1256 | -40 85 °C
a NOTE 2: No electrical or switching characteristics are specified at Vcc < 3 V. Operation between 2 V and 3 V is not recommended,
but within that range a device output will maintain a previously established logic state.
5
2-84
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54AC11032, 74AC11032
QUADRUPLE 2-INPUT POSITIVE-OR GATES

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

Tp = 25°C 54AC11032 | 74AC11032
PARAMETER TEST CONDITIONS Vee N v wax T max T min - wax | YN
3v| 29 2.9 2.9
IoH = —50 pA 45V | 4.4 4.4 4.4
55V | 5.4 5.4 5.4
Vo IoH = -4 mA 3V | 258 2.4 2.48 v
45V | 3.94 3.7 3.8
IoOH = —24 mA
5.5V | 4.94 4.7 4.8
IoH = —50 mAT 5.5 V 3.85
loy = -75 mAT 5.5 V 3.85
3V 0.1 0.1 0.1
IoL = 50 pA 4.5V 0.1 0.1 0.1
5.5 V 0.1 0.1 0.1
oL = 12 mA 3V 0.36 0.5 0.44 2
VoL o 245V 0.36 0.5 oaa] Y
oL = 24 mA
5.5 V 0.36 0.5 0.44
oL = 50 mAt 5.5 V 1.65 .,.w..
loL = 75 mAT 5.5V 1.65 5
I V| = V¢ or GND 5.5 V +0.1 +1 +1 | pA (&)
ioC Vi = Vee or GND, Ig = O 55V 4 80 0| A o=
Cy V) = Vg or GND 5V 3.5 pF O
tNot more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 8
switching characteristics over recommended operating free-air temperature range (unless otherwise E
noted) (see Figure 1) 5
FROM TO Vee Ta = 25°C 54AC11032 74AC11032
PARAMETER | \veum) | coutPuT)| RANGE [MIN TV WMAX | MIN MAX [ mIN max | N7 .qc,
oL 33 +03Vv| 1.6 63 87| 1.5 107 | 1.5 9.7 g
AorB v § +0.5 V 1 43 62| 1.5 73| 1.5 6.7 ns @
oL 3.3 +03V|] 1.6 54 74| 15 85| 1.5 8 S
5 £0.5 V 1 38 65| 1.5 63| 1.5 5.9 -
operating characteristics, VcC = 5V, TA = 25°C <
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance per gate CL = 50 pF, f=1MHz 24 pF

EXAS {’P 285
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54AC11032, 74AC11032
QUADRUPLE 2-INPUT POSITIVE-OR GATES

PARAMETER MEASUREMENT INFORMATION

FROM OUTPUT o
UNDER TEST |

CL = 50 pF 500 0
(See Note A) |
LOAD CIRCUIT

—— —— —— o —=\/CC
INPUT 50% V,
(See Note B) ce

N

— — ———VoH

OUTPUT 50% Vge

|
jo—tPHL—] VoL

PROPAGATION DELAY TIMES
NOTES: A. C includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z5 = 50 Q,t; = 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

SHUNOND SOIND PasueApy
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54ACT11032, 74ACT11032
QUADRUPLE 2-INPUT POSITIVE-OR GATES

D2957, JULY 1987 —REVISED OCTOBER 1987

® Inputs are TTL-Voltage Compatible 54ACT11032 . . . J PACKAGE
74ACT11032 . . . D OR N PACKAGE
® New Flow-Through Architecture to Optimize (TOP VIEW)
PCB Layout
. . 1Ay 18
® Center-Pin Vcc and GND Configurations to sl 2
Minimize High-Speed Switching Noise av s 28
® EPIC™ (Enhanced-Performance Implanted GND[J4 Vee
CMOS) 1-um Process GND s Vee
3v[e 3A
® 500-mA Typical Latch-Up Immunity at avds aB
[
125° 4B[Js 4A
® Package Options Include Plastic ‘“Small
Outline’* Packages, Ceramic Chip Carriers, 54ACT11032 FK PACKAGE
and Standard Plastic and Ceramic 300-mil n.o‘; VIEW)
DIPs
description 2
These devices contain four independent 2-input 3B
OR gates. They perform the Boolean functions A 2’,
Y = A+Bor Y = A.B positive logic. NG =
The 54ACT11032 is characterized for operation 4B 2
over the full military temperature range of 4y 5
-55°C to 125°C. The 74ACT11032 is
characterized for operation from —40°C to (73]
85°C. (®]
logic symbol? NC—No internal connection g
1a-LL >1 2 logic diagram (positive logic) '8
16 ——— 1Y
" :15: 1A — > 7]
1Y
2A 3) B —r e
(14) l———2v ©
28 2A ——F >
a1 " 2y h o]
{10} L 5y 28— <
3B 3A —4%
a9 D— 3y
| I 3B —1
a8 A ———4
— ay

frni - ) 48 ——¢
This symbol is in accordance with ANSI/IEEE Std 91-1984 and

IEC Publication 617-12.

Pin numbers shown are for D, J, and N packages. FUNCTION TABLE (each gate)
INPUTS OUTPUT
A B Y
H X H
X H H
L L L
EPIC is a trademark of Texas Instruments Instruments.

PRODUCTION DATA documents contain information Copyright © 1987, Texas Instruments Incorporated

current as of publication date. Products conform to i

spacifications per the terms of Texas Instruments

standard warranty. Production processing does not -
necessarily inel'mc testing of all panm!un. lN STRUMENTS 287
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54ACT11032, 74ACT11032
QUADRUPLE 2-INPUT POSITIVE-OR GATES

absolute maximum ratings over operating free-air temperature iange {unless otherwise noted) T

Supply voltage, VcC
Input voltage, V| (see Note 1)
Output voltage, Vo (see Note 1)
Input clamp current, lik (V) < O or V] > Vce)
Output clamp current, 10K (Vo < 0 or Vo > V)
Continuous output current, Ig (Vo = 0 to V)
Continuous current through Vcc or GND pins
Storage temperature range

-0.5Vto6V
-0.5VtoVcc+0.5V
-0.5VtoVcc+0.5V
.............................. .o. 220 mA

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

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

recommended operating conditions

N

54ACT11032 74ACT11032 UNIT

MIN MAX MIN MAX
Vce  Supply voltage 4.5 5.5 4.5 5.5 v
VIH High-level input voltage 2 2 \Z
VL Low-level input voltage 0.8 0.8 \%
10H High-level output current -24 -24] mA
loL Low-level output current 24 24| mA
Vi Input voltage 0 Vce 0 Vee \
Vo Output voltage 0 Vee 0 Vee \
dt/dv  Input 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

SUNoND SOIND POdUBADY

noted)
Ta = 25°C 54ACT11032 | 74ACT11032
I
PARAMETER TEST CONDITIONS Vee mn Tve wax | min max T min max ] M7
lon = —50 uA 45V | 4.4 4.4 4.4
OH = # 55V | 54 5.4 5.4
45V | 3.94 3.7 3.8
- - v
VoH loH = -24 mA 5.5V | 4.94 7.7 4.8
IoH = —50 mAT 5.5 V 3.85
loH = —75 mAt 5.5 V 3.85
45V 0.1 0.1 0.1
loL = 50 kA 5.5V 0.1 0.1 0.1
v o = 24 mA 45V 0.36 0.5 0.44 v
oL oL = 24m 5.5V 0.36 0.5 0.44
loL = 50 mAt 5.5 V 1.65
loL = 75 mAT 5.5 V 1.65
h Vi = Vcc or GND 5.5 V +0.1 +1 +1 A
icc Vi = VccorGND, g =0 5.5 V 4 80 40 | A
One input at 3.4 V,
Alec? 55V 0.9 1 11 mA
cC Other inputs at GND or Ve
Cy 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 O V or V¢c.
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54ACT11032, 74ACT11032
QUADRUPLE 2-INPUT POSITIVE-OR GATES

switching characteristics, VCC = 5V 0.5 V (see Figure 1)

FROM TO TaA = 25°C 54ACT11032 74ACT11032
PARAMETER UNIT
(INPUT) (OUTPUT) | MIN TYP MAX | MIN MAX | MIN MAX
tPLH 15 6.2 81| 1.5 96| 1.5 9
TPHL AorB M 15 49 74| 15 84| 15 s| ™
operating characteristics, Vcc = 5V, TA = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance per gate CL = 50 pF, f=1MHz 25 pF
PARAMETER MEASUREMENT INFORMATION
FROM OUTPUT °
UNDER TEST I 2
CL = 50 pF 500 0
(See Note A)
| [72]
= - b4
- -
LOAD CIRCUIT 2
L g
________ *Y »
INPUT 15V o
(See Note B) |
tPLH |
le—tpLH—b| —\ - Vom o
(1)
OUTPUT ] g
! v
j—tPHL—b oL g
PROPAGATION DELAY TIMES 2

NOTES: A. C includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, = 50 @, t; = 3 ns, t§ = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS

U
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54AC11034, 74AC11034
HEX NONINVERTERS

02957, FEBRUARY 1988

® New Flow-Through Architecture to Optimize 54AC11034 . . . J PACKAGE
74AC11034 . . . DW OR N PACKAGE
PCB Layout
(TOP VIEW)
® Center-Pin Vg and GND Configurations to
Minimize High-Speed Switching Noise 1Y E 1 1A
2Y ]2 2A
® EPIC™ (Enhanced-Performance Implanted 3y s 3B
CMOS) 1-um Process GND [J4 NC
® 500-mA Typical Latch-Up Immunity at GND [[s vee
125°C GND [Je vee
GND [7 NC
©® Package Options Include Plastic ‘‘Small av s 4A
Outline’’ Packages, Ceramic Chip Carriers, 5y [Jo 5A
and Standard Plastic and Ceramic 300-mil e [Jio 6A
DIPs
description 54AC11034 . . . FK PACKAGE
(TOP VIEW) 2
These devices contain six independent 0o
noninverters. They perform the Boolean function <O OO0V
mz>>2 7]
Y = A. -’
The 54AC11034 is characterized for operation -
- 2A 4A X}
over the full military temperature range of 1A A s
-55°C to 125°C. The 74AC11034 is v 6A o
characterized for operation from —-40°C to &
85°C 2y 6Y 0
' 3y 5Y
9 10 11 12 13 (@)
FUNCTION TABLE (each buffer) E
aocooQ>
INPUT OUTPUT 2zz22< o
A Y [CRCRCRT]
H H NC—No internal connection g
L L [z}
logic diagram (positive logic) c
logic symbol? g
©
1a 1200 L 1A—D—1y <
(19) (2)
2A —— 2v
3a 118! 3 5y l\
(13) (8) 2A 2y
4A l—— ay l/
5a 112 (LI
1 10|
PO 1o o a l’> ay
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
|EC Publication 617-12. 4A ay
Pin numbers shown are for DW, J, and N packages.
5A —D—— 5Y
6A j'> 3%
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA documents contain information Copyright © 1988, Texas Instruments Incorporated
current as of publication date. Products conform to b
o o ity of T nirons TEXAS 201
necessarily |-cma testing of :Il plnmghn. INSIRUMENTS )
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54AC11034, 74AC11034
HEX NONINVERTERS

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

SUPPIY VOIAGE, VO G - - v v vt vt e e e e e -05Vto7V
Input voltage, Vi(see Note 1) .. ... ... ...t -0.6VtoVcc+0.5V
Output voltage, VO (see Note 1) . .. ...... ... . i, -0.5VtoVcc+0.5V
Input clamp current, IK (V] K 0or V] > VCC) + oo i i i it +20 mA
Output clamp current, IoK (VO < 0orVO > VCGQ) - oo oo ... £50 mA
Continuous output current, I0 (VO = 0toVCC) ..o v +50 mA
Continuous current through Vcgcor GND pins .. ............... PR +150 mA
Storage temperature range . . ... ...........eeeeieie i —-65°C to 150°C

tStresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings

only

and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating

conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

recommended operating conditions

54AC11034 74AC11034 UNIT
MIN NOM MAX | MIN NOM MAX
Vece  Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 \
Vee = 3V 2.1 2.1
ViH High-level input voltage Vgc =45V 3.15 3.15 \
Veec = 5.5V 3.85 3.85
Vge =3V 0.9 0.9
ViL Low-level input volitage Ve = 45V 1.35 1.35 \%
Vege = 6.5V 1.65 1.65
Vee =3V -4 -4
IoH High-level output current | Vcc = 4.5V -24 -24 mA
Vece = 55V -24 -24
Vee = 3V 12 12
loL Low-level output current | Vcc = 4.5V 24 24 mA
Veec = 5.5V 24 24
\ Input voltage 0 Vee 0 Vee \
Vo Output voltage 0 Vce 0 Vee \
At/Av  Input transition rise or fall rate (o] 10 (o] 10 ns/V
TA Operating free-air temperature -55 125 | —-40 85 °C

NOTE 2: No electrical or switching characteristics are specified at Vcc < 3 V. Operation between 2 V and 3 V is not recommended,

but within that range, a device output will maintain a previously established logic state.
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54AC11034, 74AC11034
HEX NONINVERTERS

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

noted)
Ta = 25°C 54AC11034 74AC11034
PARAMET! EST
ER TEST CONDITION VeC "min Tve mAX | MIN MAX | MIN max | N7
3V | 29 2.9 2.9
IoH = —50 sA 45V | 4.4 4.4 4.4
55V | 5.4 5.4 5.4
IoH = -4 mA 3v [ 2.58 2.4 2.48
Vo s = 28 mA 45V | 3.94 3.7 3.8 v
OH = 55V | 4.94 4.7 2.8
Ioy = -50 mAT 5.5V 3.85
loy = -75 mAT 5.5V 3.85
3V 0.1 0.1 0.1
loL = 50 pA 45V 0.1 0.1 0.1
5.5V 0.1 0.1 0.1
oL = 12 mA 3V 0.36 0.5 0.44 2
\Y
oL o 24 45V 0.36 0.5 0as| ¥
oL 55V 0.36 0.5 0.44 o
loL = 50 mAT 5.5V 1.65 »
loL = 75 mAT 5.5V 1.65 =
[ V| = Vcc or GND 5.5V +0.1 +1 £1 [ pA 2
V) =V, GND, P
lec lol DS 5.5V 4 80 40 | uA &)
Cj V| = Vgc or GND 5V 3.5 pF (/)]
TNot more than one output should be tested at one time, and the duration of the test should not exceed 10 ms. g
switching characteristics over recommended operating free-air temperature range (unless otherwise ()
noted) (see Figure 1) -
Vee = 3.3V £ 0.3V 8
FROM TO Ta = 25°C 54AC11034 74AC11034 c
AMET UNIT
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX | MIN TYP MAX | MIN TYP MAX g
tPLH 156 57 91| 1.5 107 | 1.5 10.1
A Y
PHL 15 55 83| 15 99| 15 92| ™ 2
Vcec=55+05V
FROM TO Ta = 25°C 54AC11034 74AC11034
NIT
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX | MIN TYP MAX | MIN TYP WMAX |
tPLH 1.5 4 63| 1.5 74 15 6.9
A
PHL M 15 2 62| 15 73] 15 68| "
operating characteristics, VgC = 5V, TA = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance per gate CL = 50 pF, f=1MHz 27 pF
l EXAS ‘ 2-93
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54AC11034, 74AC11034
HEX NONINVERTERS

PARAMETER MEASUREMENT INFORMATION

FROM OUTPUT
UNDER TEST

CL = 50 pF

l 500 Q
(See Note A) |

LOAD CIRCUIT

INPUT
(See Note B)

50% Vce

N

|
|
|
|
OUTPUT l
| 1
je—tPHL—¥|

PROPAGATION DELAY TIMES

NOTES: A. C includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z5 = 50 Q,t, = 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

SUN2IID SOIND POdUBAPY
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54ACT11034, 74ACT11034
HEX NONINVERTERS

D2957, FEBRUARY 1988

® Inputs are TTL-Voltage Compatible 54ACT11034 . . . J PACKAGE
74ACT11034 . . . DW OR N PACKAGE
® New Flow-Through Architecture to Optimize (TOP VIEW)
PCB Layout

® Center-Pin Vg and GND Configurations to
Minimize High-Speed Switching Noise

® EPIC™ (Enhanced-Performance Implanted
CMOS) 1-um 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 54ACT11034 . . . FK PACKAGE
(TOP VIEW) 2
description 0o
52598
These devices contain six independent ”
noninverters. They perform the Boolean function 3 2 1219 -
Y = A. 2A[ 4 18[j4A =
. . . 1aPs 17[J5A O
The 54ACT 11034 is characterized for operation whe 16[]6A =
over the full military temperature range of b7 ey (&)
—-55°C to 125°C. The 74ACT11034 is
. . 3v[)s 145y
characterized for operation from —40°C to 9 10 11 12 13 n
85°C. o
oooa>
z2zzz24 E
FUNCTION TABLE (each buffer) vooo F)
INPUTS | OUTPUT NC—No internal connection -
A Y s g . . 1)
= ™ logic diagram (positive logic) o
L L c
©
) 1A 1v >
logic symbolt 2
14 1201 3 (L a '\ o
2A (19) (2) 2y l/
32 18 13 .
an 13 LI 3A —-I >—-a3Y
sa 112 L
(11) (10)
6A ey aA __D__ av
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
|EC Publication 617-12.
Pin numbers shown are for DW, J, and N packages. 5A 5Y
6A 'l> 6Y
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA documents contain information Copyright © 1988, Texas Instruments Incorporated
current as of publication date. Products conform to
et e Bt o EXAS 295
warranty. n | -
aocessariy nelds tesing of o parameters INSTRUMENTS

POST OFFICE BOX 6565012 ¢ DALLAS, TEXAS 75265



54ACT11034, 74ACT11034
HEX NONINVERTERS

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

Supply voltage, VCC « + + -« v v e e e B ... —05Vto7V
Input voltage, Vi(see Note 1) .. ....... ..o -0.56 VtoVcc+0.5V
Output voltage, VO (see Note 1) . . ............. P -0.5 VtoVcc+0.5V
Input clamp current, Ik (V] < OorV] > Vcg) oo vvienn et e e +20 mA
Output clamp current, lok (VO < 0orVo > VEE) «ovvvvennnn. e e +50 mA
Continuous output current, g (Vo = Oto Vcg) ... .. e e e +50 mA
Continuous current through Vec or GND pins .. ................... .0 000 ... =160 mA
Storage temperature range . ..... e B N ~..... —65°Cto 150°C

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

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

recommended operating conditions

[\

54ACT11034 74ACT11034 UNIT

MIN MAX MIN MAX
Vo Supply voltage ) 4.5 5.5 4.5 5.5 Vv
VIH High-level input voltage . 2 2 \
VL Low-level input voltage 0.8 0.8 v
loH High-level output current . -24 . —24| mA
loL Low-level output current 24 24| mA
\l Input voltage ) 0 Vee 0 Vece \
Vo Output voltage 0 Vee 0 Vece \
At/Av  Input 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

SINOND SOIND PesueApy

noted)
] Tp = 25°C 54ACT11034 | 74ACT11034
PARAMETER TEST CONDITIONS vee Fum VP WAX N MAX N wax] UNT
45V | 4.4 4.4 4.4
IoH = —
OH = —504A 55V | 5.4 5.4 5.4
45V | 3.94 3.7 3.8
Y IoH = —24 mA
OH OH m 55V | 4.94 4.7 4.8 v
loy = —-50 mA¥ 5.5V 3.85
IoH = —75 mA# 5.5 V 3.85
45V 0.1 ] 0.1 ] © 0.1
loL = 50 44 5.5V 0.1 0.1 - 0.1
45V 0.36 0.5 0.44
\Y IoL = 24 mA v
oL oL m 5.5V 0.36 0.5 0.44
oL = 50 mA¥ 5.5 V 1.65
loL = 75 mA¥ 5.5 V 1.65
Iy V| = Vcc or GND 5.5 V +0.1 £1 1] A
Icc Vi =VccorGND, Ig =0 6.5V 4 80 40 | A
One input at 3.4 V,
Icct . .9 1 1 A
alec Other inputs at GND or Vcc 55V ° "
Ci Vi = Ve 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.
8This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or Vcc.
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54ACT11034, 74ACT11034
HEX NONINVERTERS

switching characteristics, VCC = 5 V +0.5 V (see Figure 1)

FROM TO TA = 25°C 54ACT11034 74ACT11034
UNIT
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX | MIN MAX | MIN MAX
tPLH 1.6 6.1 8.9 1.5 10.5 1.5 9.9
A Y
PHL "y 15 52 8| 15 96| 15 ga| ™
operating characteristics, Vcc = 5V, TA = 25°C
PARAMETER TEST CONDITIONS TYP UNIT
Cpd Power dissipation capacitance per gate CL = 50 pF, f=1MHz 29 pF
PARAMETER MEASUREMENT INFORMATION
FROM OUTPUT -
UNDER TEST |
CL = 50 pF
(See Note A)I 800 @ 2
- - 3
LOAD CIRCUIT -
=)
o
———————— 5 5
INPUT 15V
(See Note B) I | (/5]
[}
‘ | S
tPLH
oot T\~~~ Vox o
OUTPUT 50% Vge | ©
' ! VoL 8
je—tPHL—»| c
PROPAGATION DELAY TIMES g
NOTES: A. C includes probe and jig capacitance. 5]
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50 Q,t, = 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 {f
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54AC11074, 74AC11074
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

D2957, DECEMBER 1986 —REVISED MARCH 1987

New 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-um 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 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 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 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 CIR CLK D a @
L H X X | H L
H L X X L H
L L X X |HY Ht
H H t H|H L
H H t L L H
H H L X | Qo Qo

t This configuration is nonstable; that is, it
will not persist when either Preset or Clear
returns to its inactive (high level).

54AC11074 . . . J PACKAGE
74AC11074 . .. D OR N PACKAGE

(TOP VIEW)
1PRE (11 Ua[J 1ok
a2 113010
1a0s 2J1CR
GND [J4 110 vee
20[s 10[]2CLR
2as o[] 2D
2PRE [J7 8[] 2CLK

54AC11074 . . . FK PACKAGE
(TOP VIEW)

I‘fn ol“_‘.
oRs)
ek s IR

1BH 2D
NC ‘(ﬂ‘
2CLK -
1s[INC 8
2PRE =
9 10111213 O
(8]
K22 8
NC—No internal connection E
logic symbol¥ ©
-]
(LI @
1PRE o 1 2 1q )
1CLK (—1:-”—->c1 %
1D 1D (3) .~
I~ (3)
1o 12l n -
2PRE (;) | L 16) 59 <
2CLK :?:——
2D ~—— (5)
(8]
2oTR 1o 2a

$This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.

EPIC is a trademark of Texas Instruments Incorporated

PRODUCTION DATA documents contain information . Copyright © 1986, Texas Instruments Incorporated
current as of publication date. Products conform to 1,
specifications per the terms of Texas Instruments
standard mmntJ. Production processing does not

o
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54AC11074, 74AC11074
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

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

SUPPlY VOAGE, VO G v v v v ettt et it e e —-0.5Vto6V
Input voltage, Vi (seeNote 1) . .......... ... ... ... ... -0.5VtoVcc+0.5V
Output voltage, VO (see Note 1) ... ... ... iiaan ... —0.5VtoVcc+0.5V
Input clamp current, |K (V] K 0or V] > VEC) v v v i ii i e +20 mA
Output clamp current, IoK (VO < 0orVO > VCC) v v oo +50 mA
Continuous output current, I0 (VO = 0to VCC) ... ..o +50 mA
Continuous current through VCC or GND pins . ... ... oottt +100 mA
Storage temperature ranQge . ... ... ...t ittt e —-65°C to 150°C

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

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

recommended operating conditions

N

54AC11074 74AC11074
MIN NOM MAX | MIN NOM MAX | UNIT
> Vcc  Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 v
o, Vee =3V 2.1 2.1
< ViH High-level input voltage Vge = 45V 3.15 3.15 \
[} Vee = 6.5V 3.85 3.85
= Vec =3V 0.9 0.9
8 ViL Low-level input voltage Vee = 45V 1.35 1.35 \
Q. {Vec =556V 1.65 1.65
. Vee =3V -4 -4
2 loH High-level output current | Vee = 4.5V -24 -24 mA
Vec =55V -24 -24
(@] Vcc =3V 12 12
(/)] loL Low-level output current | Vee = 4.5V 24 24 mA
Vee = 5.5V 24 24
Q V) Input voltage 0 Vee 0 Vee \
3 Vo Output voltage 0 Vce 0 Vee v
c dt/dv  Input transition rise or fall rate 0 10 [¢] 10 ns/V
:: TAa Operating free-air temperature -55 125 | —40 85 °C
»n

NOTE 2: No electrical or switching characteristics are specified at Vcg < 3 V. Operation between 2 V and 3 V is not recommended,

but within that range, a device output will maintain a previously established logic state.
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54AC11074, 74AC11074
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

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

noted)
Tp = 25°C 54AC:1074 74AC11074
PARAMETER TEST CONDITIONS v NIT
CC ™ mN_ T MAX | MIN MAX | MN _max | ”
3V 2.9 2.9 2.9
IoH = —50 uA 45V 4.4 4.4 4.4
5.5 V 5.4 5.4 5.4
= —4mA . . .
VoH 10H m. 3v| 258 2.4 2.48 v
I = —24 mA 45v| 3.94 3.7 3.8
OH = 55V | 4.94 2.7 4.8
IogH = —50 mAT 5.5V 3.85
IoH = -75 mAT 5.5 V 3.85
} 3V 0.1 0.1 0.1
loL = 50 wA 4.5V 0.1 0.1 0.1
5.5 V 0.1 0.1 0.1
oL = 12 mA . . 44 2
VoL oL = 12 m, 3V 0.36 0.5 0 v
It = 24 mA 4.5V 0.36 0.5 0.44
oL = 55V 0.36 0.5 0.44 »
loL = 50 mAT 5.5 V 1.65 =
loL = 75 mAT 5.5V 1.65 =
] V| = Ve or GND 5.5 V +0.1 +1 +1 A 2
Icc Vi = Vgcor GND, Ig = 0| 5.5V 4 80 40 | A 6
Ci V| = Vgc or GND 5V 3.6 pF
T Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. o
timing requirements (see Figure 1) E
Vee Ta =25°C 54AC11074 74AC11074 |
RANGE MIN _ MAX | MIN __MAX | MIN __MAX '8
3.3 +0.3V 0 100 0 100 0 100
f Clock f MH (8)
clock ok Trequancy 5 205V 0 125 0 125 o s - | &
[ . . 4 4 4
PRE or CLR low 38203V o
t Pulse duration 5 £05V 4 4 4 ns >
w Y ! CLK fow or 33 203V 5 5 5 o
CLK high 5 205V 2 4 2 <
Data high 3.3 0.3V 5 5 5
. Setup time data | or low 5 +0.5V 3.5 3.5 3.5 ns
* before CLKT PRE or CLR 3.3 £0.3V 1 1 1
inactive 5 +0.5V 1 1 1
3.3 +0.3V 0 0 0
i f
th Hold time data after CLKT 5 105V o 5 5 ns
TeExas b'.
2-101
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54AC11074, 74AC11074
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED

FLIP-FLOPS WITH CLEAR AND PRESET

switching characteristics (see Figure 1)

F - 25°
oaRAMETER] FROM | TO Vee Ta = 25°C 54AC11074 74AC11074 oNIT
(INPUT) | (OUTPUT) |  RANGE MIN TYP MAX | MIN MAX | MIN MAX
. 33 03V | 100 125 100 100 MH
max 5 £0.5 V 125 150 125 125 i
— 33:03V | 156 658 93| 15 105 | 15 10
tPLH PRE
o | aog [5205V 15 42 66 15 76| 15 A I
X o 33:03V | 156 65 114 | 15 129 | 15 12.2
PHL 5 £0.5 V 15 47 82| 15 96| 1.5 )
L 33:03V | 16 7.7 105| 15 121 | 15 11.3
_ [s5zo5Vv 16 654 75| 15 87| 15 8.2
. Clk | Qor@ o oav | 15 73 7] 15 113 | 15 06|
PHL 5 £0.5 V 15 5 69| 15 8| 15 75
2 operating characteristics, Vgc = 5V, Ta = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
> Cpd Power dissipation capacitance per flip-flop CL = 50 pF, f=1MHz 30 pF
Q.
<
Q
=
(2]
®
o
(7]
o
q
(]
c,
-
»
{/
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54AC11074, 74AC11074
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

PARAMETER MEASUREMENT INFORMATION

TIMING INPUT — T Ve
o oo ® _7'/%_\_
FROM OUTPUT | 0

UNDER TEST teu _" k_

CL = 50 pF _I_ 500 0 I et
(See Note A) | 4= — — — —VccC
DATA INPUT 50%% \50%
- 0

LOAD CIRCUIT SETUP AND HOLD TIMES

wor /o \N...  ~ vee

(See Note B} 50% Vee 50% Vee 2
[ : 0
HIGH-LEVEL tPLH-j¢—b} | (7]
INPUT -t
| | a—
— — —VoH 3
IN-PHASE | 50% V.

OUTPUT cc o
VoL i
LOW-LEVEL | le—>-tPHL (&)
INPUT tPHL ¢} > tpLH )

| | VoH
OUT-OF-PHASE 50% Ve 50% Ve o

OUTPUT

ARSI
PULSE DURATION PROPAGATION DELAY TIMES o
°
NOTES: A. C_ includes probe and jig capacitance. <1}
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z5 = 50Q,t, = 3ns, tf = 3 ns. (3}
For testing pulse duration: t; = 1 to 3 ns, tf = 1 to 3 ns. :
C. The outputs are measured one at a time with one input transition per measurement. ©
>
FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS 2

EXAS {?
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54ACT11074, 74ACT11074
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

D2957, DECEMBER 1986 —REVISED MARCH 1987

Inputs are TTL-Voiltage Compatible

New Flow-Through Architecture to Optimize
PCB Layout

54ACT11074 . . . J PACKAGE
74ACT11074 . .. D OR N PACKAGE

(TOP VIEW)

| § 1PRE [{1 Us[J 10k
Center-Pin Vgc and GND Configurations to 1a 2 13(] 1D

Minimize High-Speed Switching Noise 1a s 12[] 15TR

EPIC™ (Enhanced-Performance Implanted GND an " B Vee

CMOS) 1-um Process 20([]s 10[J2CLR
. . 2a (s o020

500-mA Typical Latch-Up Immunity at 2PRE [ sf] 201K

1256°C

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

54ACT11074 . . . FK PACKAGE

(TOP VIEW)

|'5 OIS
0lo 9 OO
- 2>«

description 321219 2
1CLK Pa 18{J2p
These devices contain two independent D-type nchs ,7c NC »n
positive-edge-triggered flip-flops. A low level at 1PREQS 16 2CLK =
the Preset or Clear input sets or resets the neh7 155 NC 3
outputs regardless of the levels of the other 1abs 1a[] 2PRE 2
inputs. When Preset and Clear are inactive 9 101112 13 q -
(high), data at the D input meeting the setup time O
requirements are transferred to the outputs on 2288 (7))
the low-to-high transition of the clock pulse. o
Clock. triggering occurs at a vol.tage level and is NC—No internal connection E
not directly related to the rise time of the clock
pulse. Following the hold time interval, data at logic symbolt (&
the D input may be changed without affecting -
the levels at the outputs. (1)
1pme ULy 2 o
The 54ACT11074 is characterized for operation ok 12K ey —— 12 c
over the full military temperature range of (WETI PPN @ - ©
-55°C to 125°C. The 74ACT11074 is seiR t2nd =10 >
characterized for operation from —40°C to 2pRE s ) T
85°C. scik & —— 20 <
(9)
FUNCTION TABLE zc% (10 ) 5
INPUTS QUTPUTS
— — $This symbol is in accordance with ANSI/IEEE Std 91-1984 and
PRE CIR ClKk D |0 @ IEC Publication 617-12.
L H X X H L Pin numbers shown are for D, J, and N packages.
H L X X L H
L L X X | HT Ht
H H t H | H L
H H 1 L L H
H H L X |Q T
T This configuration is nonstable; that s, it will
not persist when either Preset or Clear returns
to its inactive (high level).
EPIC is a trademark of Texas Instruments Incorporated
PRODUCTION DATA documents contain information . Copyright © 1986, Texas Instruments Incorporated
current as of publication date. Products conform to y}
specicatons o the s of Toas Insumont bxas WP 21
:‘:c:ssavilv include testing of a parametars. lNSTRUMENTS 05
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54ACT11074, 74ACT11074
DUAL B-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

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

Supply voltage, Vcc
Input voltage, V| (see Note 1)
Output voltage, VO (see Note 1) .. ... ...

Input clamp current, IK (V] < Oor VI > VCC) o oo v i e +20 mA
Output clamp current, IoK (VO < 0orVO > VCC) - oo vv v +50 mA
Continuous output current, I (VO = 0toVCGE) ... oo it i it e +50 mA
Continuous current through VccorGND pins ... ......... ..o it +100 mA

Storage temperature range

tStresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating

conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

-05Vto6V
-0.5VtoVcc+0.5V
-0.5VtoVcc+0.5V

recommended operating conditions

2 54ACT11074 | 74ACT11074|
. MIN  MAX MIN  MAX
> Vce  Supply voltage 4.5 5.5 4.5 55| V
Q. ViH High-level input voltage 2 2 \"
< ViL  Low-level input voltage 0.8 08| V
o IoH High-level output current -24 ~-24| mA
g loL Low-level output current 24 241 mA
) Vi Input voltage 0 Vee 0 Vee \4
Q. Vo  Output voltage 0 Vee 0 Veel V
dt/dv  Input transition rise or fall rate (o] 10 [o] 10| ns/V
2 TA Operating free-air temperature -55 125 -40 85 °C
© electrical characteristics over recommended operating free-air temperature range (unless otherwise
& noted)
(@) Tp = 25°C 54ACT11074 | 74ACT11074
PARAMET TEST T
g. METER EST CONDITIONS Vee N P MAX MIN - MAX N max ] UNIT
4.5V 4.4 4.4 4.4
loH = —50 pA
g. OH » 55V| 64 5.4 5.4
71 v o = —24 mA 45V ]| 3.94 3.7 3.8 v
OH OH m 55V 4.94 4.7 2.8
loy = —50 mA¥ 5.5 V 3.85
loH = —75 mA} 5.5 V 3.85
45V 0.1 0.1 0.1
loL = 50 yA
oL k 55V 0.1 0.1 0.1
4.5V 0.36 0.5 0.44
V, =
oL loL = 24 mA 5.5V 0.36 0.5 oas]| V
oL = 50 mA* 5.5 V 1.65
loL = 75 mA*¥ 5.5 V 1.65
[] V| = Vgg or GND 5.5V +0.1 +1 +1 A
Icc V| = Vcc or GND, lg = O 6.5V 4 80 40 | uA
One input at 3.4 V,
Alect 5.5V 0. 1 1 A
cc Other inputs at GND or V¢ 9 m
Ci V) = Vge or GND 5V 3.5 pF

2-106

#Not more than one output should be tested at a time and the duration of the test should not exceed 10 ms.
8 This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or Vcc.

EXAS {?
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54ACT11074, 74ACT11074
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

timing requirements, Vcc = 5V +0.5 V (see Figure 1)

POST OFFICE BOX 655012 « DALLAS, TEXAS 75265

INSTRUMENTS

Ta = 25°C 54ACT11074 74ACT11074 UNIT
MIN MAX MIN MAX MIN MAX
fclock Clock frequency 0 100 0 100 0 100 | MHz
t Pulse duration PRE or CLR low 5 5 5 ns
w CLK low or CLK high 5 5
i ! 4. . 4.
tsu Setup time data before CLK? Data high or low 5 4.5 S ns
PRE or CLR inactive 2 2 2
th Hold time data after CLK? 0 0 0 ns
switching characteristics, VCC = 5 V 0.5 V (see Figure 1)
FROM TO TA = 25°C 54ACT11074 74ACT11074
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX MIN MAX MIN MAX UNIT
fmax 100 125 100 100 MHz
tpLH oRE 15 67 89| 1.5 101 | 1.5 9.6 2
E or CLR QorQ@
PHL or or 16 66 113] 15 133 | 1.5 25| ™
1. 8.5 1.5 1 1.5 9.4
{PLH CLK QorQ 5 6 9 ns
tPHL 1.5 5.7 8| 1.5 9.4 | 1.5 8.8 [Z]
e
-
operating characteristics, VcCc = 5V, TA = 256°C g
PARAMETER TEST CONDITIONS TYP UNIT -=
ng Power dissipation capacitance per flip-flop CL = 50 pF, f=1MHz 30 pF U
°
V]
Q
c
©
>
2
2-107
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54ACT11074, 74ACT11074
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

PARAMETER MEASUREMENT INFORMATION

— — — -3V
TIMING INPUT I{ \
(See Note B) 15V
FROM OUTPUT | o

UNDER TEST tub e
CL = 50 pF l 500 0 I leth-p]
(See Note A) | 4 ——— —3V
DATA INPUT 1.5 v% \1.5 v
- - 0
LOAD CIRCUIT SETUP AND HOLD TIMES
————— 3v
INPUT
(See Note B) 1.8V 1.5V
[ | 0
HIGH-LEVEL tPLH -j¢—}
INPUT | 1
— — —V
IN-PHASE | ! 50% v OH
OUTPUT cc

LOW-LEVEL
INPUT

OUT-OF-PHASE ! I Vo
el 50% V 50% V
e oo e vee

PULSE DURATION PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR = 10 MHz, Zg = 50Q, t, = 3ns, tf = 3 ns.
For testing pulse duration: ty = 1to 3 ns, tf = 1to 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS

his
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_ 54AC11109, 74AC11109
DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

D2957, MARCH 1987

® New Flow-Through Architecture to Optimize
PCB Layout

54AC11109 . . . J PACKAGE
74AC11109 . .. D OR N PACKAGE

(TOP VIEW)
® Center-Pin Vcc and GND Configurations to
Minimize High-Speed Switching Noise 1eRe [ Use[J 1cLk
™ 1a {2 15[] 1K
® EPIC™ (Enhanced-Performance Implanted =
CMOS) 1-um Process 1a s ey
GNo Q4 13[] 1TIR
® 500-mA Typical Latch-Up Immunity at 2a [s 120 vee
125°C 2a [ 11[J 2CIR
. - 2PRE (7 1od 24
® Package Options Include Plastic ‘*Small 2ok e of] 2%

Outline’” Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil

DIPs 54AC11109 . . . FK PACKAGE

(TOP VIEW)
description

N

(s [+ o4
B o 8k
2F2>N

These devices contain two independent J-K

positive-edge-triggered flip-flops. A low level at 5% T %5 |
the Preset or Clear inputs sets or resets the wbe 18(] 24 ﬁ
outputs regardless of the levels of the other 1ck Bs 170 2% 'S
inputs. When Preset and Clear are inactive nc be s N IT)
(high), data at the J and K inputs meeting the 1PRE D7 150 2c1k =
setup time requirements are transferred to the 1a pe 1a] 2PRE (&)
outputs on the positive-going edge of the clock 9 10111213 »
puise. Clock triggering occurs at a voltage level ooonon
and is not directly related to the rise time of the 1o 2 (z) Ig g O
clock pulse. Following the hold time interval, [C] E
data at the J and K inputs may be changed NC—No internal " (&)
without affecting the levels at the outputs. —No internal connection o
These versatile flip-flops can perform as toggle logi bolt o
flip-flops by grounding K and tying J high. They ogic symbo o
also can perform as D-type flip-flops by tying the c
- ' 1
J and K inputs together. 1PRE —B‘(M)) s @ g
The 54AC11109 is characterized for operation W 16) W —— 10 b o]
over the full military temperature range of 1CLK s > C1 @ <
-55°C to 125°C. The 74AC11109 is T AL N PN I~ =13
characterized for operation from —40°C to e8It s
85°C. 2PRE 7S
2J AL/ L © 2
2CLK @
2K (9) N - (6) 20
2CIR [RRITON
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
|IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
EPIC is a trademark of Texas Instruments Incorporated

PRODUCTION DATA documents contain information Copyright © 1987, Texas Instruments Incorporated

current as of publication date. Products conform to i

specifications per the terms of Texas Instruments TEXAS

ndard warranty. Production processing does not 2-109

INSTRUMENTS
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54AC11109, 74AC11109
DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

only

NOTE

FUNCTION TABLE (each gate)

INPUTS OUTPUTS
PRESET CLEAR CLOCK J K| a a
L H X X X| H L.
H L X X XL H
L L X X X | Ht Ht
H H 1 L Lt H
H H 1 H L | TOGGLE
H H 1 L H|[Q T
H H 1 H H| H L
H H L X X|Q Qo

tThis configuration is nonstable; that is, it will not persist
when either Preset or Clear returns to the inactive (high)
level.

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

SUPPlY VOItagE, VG - - v v et e e e e e e e -0.5Vto6V
Input voltage, Vi(see Note 1) .. ...... ... .. ..., -0.5VtoVcc+0.5V
Output voltage, Vg (see Note 1) . .. ... ... . i -0.5VtoVcc+0.5V
Input clamp current, IK (VI < 0 0or VI > VCC) -« vt oo it e e e e +20 mA
Output clamp current, IoK (VO < OorVO > VCC) ... +50 mA
Continuous output current, I (Vo = OtoVeg) ... oo oo +50 mA
Continuous current through Vec or GND pins . .. .. ... ... 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

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.

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

recommended operating conditions

SUNoN) SOIND paduerpy BN

54AC11109 74AC11109
MIN NOM MAX | MIN NOM MAX UNIT
Vcc  Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 \%
Vee =3V 2.1 2.1
VIH High-level input voltage Vece =45V 3.15 3.15 v
Vee =55V 3.85 3.85
Vee =3V 0.9 0.9
ViL Low-level input voltage Vee =45V 1.35 1.36 \
: Vee =55V 1.65 1.65
Vee =3V -4 -4
loH High-level output current Vecc = 45V -24 -24 mA
Vee = 5.5V —-24 -24
Vee =3V 12 12
loL Low-level output current Vecec =45V 24 24 mA
Veec = 55V 24 24
\7] Input voltage 0 Vee 0 Vee \
Vo Output voltage 0 Vce 0 Vee \
dt/dv  Input transition rise or fall rate o] 10 (o] 10 ns/V
TA Operating free-air temperature -55 125 | —40 85 °C
NOTE 2: No electrical or switching characteristics are specified at Voc < 3 V. Operation between 2 V and 3 V is not recommended,

but within that range, a device output will maintain a previously established logic state.

2-110
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_b4AC11109, 74AC11109
DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

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

Ta = 25°C 54AC11109 74AC11109
PARAMETER TEST CONDITIONS vee Fun A e ax TN max TN wax ] YN
3V 2.9 2.9 2.9
I0H = —50 pA 4.5V 4.4 4.4 4.4
5.5 V 5.4 5.4 5.4
IoH = -4 mA 3v | 2.58 2.4 2.48
Vo on = _26mA 25V | 3.94 3.7 3.8 v
55V | 4.94 4.7 4.8
IoH = —~50 mAT 5.5 V 3.85
IoH = -75 mAT 5.5V 3.85
3V 0.1 0.1 0.1
loL = 50 uA 4.5V 0.1 0.1 0.1
5.5 V 0.1 0.1 0.1
VoL oL = 12 mA 3V 0.36 0.5 0.44 v 2
oL = 24 mA 4.5V 0.36 0.5 0.44
5.5 V 0.36 0.5 0.44
loL = 50 mAT 5.5 V 1.65 2
loL = 75 mAt 5.5V 1.65 =
I} V) = Ve or GND 5.5 V +0.1 +1 +1 A 3
Icc V| = VccorGND,Igp =0 | 65V 4 80 40 HA S
Ci V| = Vcc or GND 5V 3.5 pF 5
TNot more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. m
timing requirements (see Figure 1) g
Ta = 25°C | 54AC11109 | 74AC11109
PARAMETER Ve RANGE na o T ] UNT (&
3303V 0 70 0 70 0 70 ©
felock ~ Clock frequency 5 £ 05V o 100] o 10| o 00| M 8
— 3.3+ 03V 5 5 5
| PREor TR 1ow YT . = n FU
tw Pulse duration ) 33203V 72 72 72 ns S
CLK high or low 5 % 05V 5 5 5 b o]
Data high o low 3.3+ 03V 5.5 5.5 5.5 <
e
before CLK —_— A . .3 £ 0. . . .
PRE or CLR inactive T 105V > > >
. 3.3+ 03V 0 0 0
th Hold time, data after CLK t 5205V o 0 r ns

Texas {if
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54AC11109, 74AC11109
DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

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

Ta = 25°C 54AC11109 | 74AC11109
METE F T R T
PARAMETER Rom 0 Vee RANGE MIN  TYP MAX | MIN MAX | MiN_wmAx | M
) 3303V 70 100 " 70 70 H
max 5+ 05V 100 125 100 100 i
oL 33+ 03V 15 6.5 9| 15 105| 1.5 99
L
— 5+ 05V 15 45 65| 15 76| 1.5 7.1
; PREorTIR | 0 or @ 33 %03V 1.5 8 126 | 1.6 144 | 16 137 ™
PHL 5+ 05V 15 5 86| 15 102 | 15 96
. 33+ 03V 15 8 114 | 15 135 | 15 127
PLH
— ) 5 5. ; 1, ; 1. ;
- Qo 5+ 05V 15 55 7.9 5 94 5 88|
. 33 0.3V 15 75 105 | 1.5 127 | 1.5 118
PHL 5+ 0.5V 15 5 73| 15 86| 15 841
operating characteristics, Vgc = 5V, TA = 25°C
2 PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance per flip-flop CL = 50 pF, f=1MHz 32 pF
Q.
<
Q
=
(¢)
®
Q.
wn
o
-
0
c
L 1]
-
(7]
 Texas W
2-112 l
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_54AC11109, 74AC11109
DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

PARAMETER MEASUREMENT INFORMATION

— — — —V¢c
TIMING INPUT Iz \
(See Note B) 50%
FROM OUTPUT | 0

UNDER TEST ‘I tud e
CL = 50 pF 500 0 | leth
(See Note A) | 4 —— — —Vee
DATA INPUT  50% 50%
- - — | WS
LOAD CIRCUIT SETUP AND HOLD TIMES
WeuT o N e u vee
(See Note B) 50% Ve 50% Vee 2
[ | 0
HIGH-LEVEL tPLH-J¢—| »
et IN-PHASE : | o~ —Vou .§
OUTPUT 50% Vce o
VoL S
LOW-LEVEL | le—>-teHL (&)
INPUT tPHL -¢—P] Je—>t-tPLH
I ] VoH 72)
OUT-OF-PHASE 50% Vec 50% Vce o
QUTPUT v
—-—va 3
PULSE DURATION PROPAGATION DELAY TIMES o
NOTES: A. Ci includes probe and jig capacitance. g
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z5 = 50 @, t, = 3 ns, tf = 3 ns. O
For testing pulse duration: t; = 110 3 ns, tf = 1 to 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 @ 2-113
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_b54ACT11109, 74ACT11109
DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

D2957, FEBRUARY 1987 —REVISED MARCH 1987

Inputs are TTL-Voitage Compatible

New Flow-Through Architecture to Optimize
PCB Layout

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

EPIC™ (Enhanced-Performance Implahted
CMOS) 1-um 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 two independent J-K
positive-edge-triggered flip-flops. A low level at
the Preset or Clear inputs sets or resets the
outputs regardless of the levels of the other
inputs. When Preset and_Clear are inactive
(high), data at the J and K input 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.

The 54ACT 11109 is characterized for operation
over the full military temperature range of
-565°C to 125°C. The 74ACT11109 is
characterized for operation from —40°C to
85°C.

54ACT11109 . . . J PACKAGE
74ACT11109 ... D OR N PACKAGE
(TOP VIEW)
1PRe [ Uhe[d 10k
a2z sk
W@ds wpdw
ehno [Js 30 18R
2a s 120 vee
2a(e n[J2CR
2PRE (J7  10[J 24
2cik [Qs 9[] 2K
54ACT11109 . . . FK PACKAGE
(TOP VIEW)

|'f| ulS
o Ol
22 9K

3 21219
1K 2J
1CLK 2K
NC NC
1PRE 2CLK
1Q 2PRE
9 10111213
EFELE
[T}
NC—No internal connection
FUNCTION TABLE
INPUTS OUTPUTS
PRESET CLEAR CLOCK J K| Q@ a
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 1 H L | TOGGLE
H H 1 L H|Q Qo
H H t H H| H L
H H L X X|Q Qo

T This configuration is nonstable; that is, it will not persist
when either Preset or Clear returns to the inactive (high)
level.

Advanced CMOS Circuits H

EPIC is a trademark of Texas Instruments Incorporated

PIIODI.IC‘I'IOI DATA documents contain information Copyright © 1987, Texas Instruments Incorporated
-mnm dats. P conform to i

A

Recessarily nciuds testing of O parametors INSTRUMENTS 2-115

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265



54ACT11109, 74ACT11109
DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

logic symbolt

1PRE LS5
Y @

1J —— 10
1CLKL16)—

1Kﬁ’.§ 1K ~. 3 .a
v AL N Y
2PRE 7
20 (10) (6) 20
2R ~ 5 .5
T

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.

Input voltage, Vi(see Note 1) . ........... . i,
Output voltage, Vo (see Note 1) .. .................. F
Input clamp current, IK (V] < OorVI > VCC) « o v v v vviiiiiiin e
Output clamp current, IoK (VO < OorVo > Veg) oo iveii ot
Continuous output current, Io (Vo = 0toVee) .- - oo v
Continuous current through Vcc or GND pins ... ...t

o,

Supply voltage, VCC - -« v o vt e e et e e

Storage temperature range ... ..........c.c.coee.ns F T ..v.... —65°C to 150°C

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

........ -05Vto6V

only and functional operation of the device at these or any other conditions beyond those i

recommended operating conditions

-0.5VtoVcc+0.5V
-0.5VtoVcc+0.5V
+20 mA

tStresses beyond those listed under ‘’absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings

d under ‘‘recc ded 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.

sunoa) SOND pesuenpy N

54ACT11109 74ACT11109 UNIT
MIN NOM MAX | MIN NOM MAX

Vece  Supply voltage 4.5 5 5.6 4.5 5 55| V
VIH High-level input voltage 2 2 \%
ViL Low-level input voltage 0.8 0.8 \
loH High-level output current -24 -24 mA
loL Low-level output current 24 24 mA
Vi Input voltage 0 Vee 0 Vee \
Vo Output voltage 0 Vce [ Vce Vv
dt/dv  Input transition rise or fall rate ) 4] 10 0 10 | ns/V
TA Operating free-air temperature -55 125 | -40 85 °C

2116 ‘ EXAS “«’P
~ INSTRUMENTS
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_54ACT11109, 74ACT11109
DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

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

TA = 25°C 54ACT11109 | 74ACT11109
PARAMETER TEST CONDITIONS » Vee Fuin Tve max TN max T mn max ] YMT
) 45V | 4.4 4.4 4.4
v loH = ~50 4A 56V | 54 54 5.4
OH - e 25V | 3.94 3.7 3.8 v
OH = 55V | 4.94 47 48
IoH = ~50 mA T ) | s5v 3.85
lon = —75 mAT 5.5 V 3.85
4.5V 0.1 0.1 0.1
v loL = 504 5.5V 0.1 0.1 01
oL o = 24 mA 45V 0.36 0.5 04|
oL = ; 55V 0.36 0.5 0.44
lop = 50 mAt 5.5V 1.65 2
loL = 75 mAt 5.5V 1.65
[0} Vi = Vg or GND 5.5V +0.1 +1 +1 A
lcc Vi =VggcorGND, g =0 5.5V 4 80 40 kA ﬁ
© Oneinput at 3.4 V, . -
¥ - 5V 0.9 1 1
Alee Other inputs at GND or Vcc § : mA 3
Ci V) = Vge or GND 5V " 35 pF bt
- —
1t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. U
¥ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or vee- m
timing requirements, Vgc = 5 £ 0.5 V (see Figure 1) g
Ta = 25°C | 54ACT11109 | 74ACT11108 | o &)
MIN MAX | MIN MAX | MIN MAX
folock  Clock frequency 0 100 0. 100 0 100 MHz )
. Pulse duration PRE or TLR low 5.5 5.5 | 5.5 ns 8
w CLK high or low B 5 5 c
Data high or | 5.5 5.5 5.5
tsu Setup time before CLKT, ate .Ig or ow ns g
PRE or CLR inactive 2 2 2 ]
th Hold time data after CLK? 0 0 0 ns <
switching characteristics VCCc = 5 +0.5 V (see Figure 1)
FROM TO TA = 26°C 54ACT11109| 74ACT11109
NIT
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX | MIN MAX | MIN MAX v
fmax 100 125 100 100 MHz
tPLH 1.6 5.6 8.6 1.6 9.8 1.6 9.2
TPHL PRE or CIR Qord 15 6 108 | 15 126 1.6 18|
tpLH 1.5 6 83| 16 97| 1.5 91
LK n
PHL ¢ Qord 15 55 78] 15 5] 1.6 83|
operating characteristics, VCCc = 5V, TA = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance per flip-flop CL = 50 pF, f=1MHz 31 pF

~ TEXAS “.’P 2117
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54ACT11109, 74ACT11109
DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

PARAMETER MEASUREMENT INFORMATION

FROM OUTPUT

—_——-3v
TIMING INPUT { \ ,
{See Note B) | 15V
0

UNDER TEST _L s e
CL = 50 pF 500'Q I et
(See Note A) | 4o ——— —3V
DATA INPUT 1.5 v% \1.5v
T - 0
LOAD CIRCUIT SETUP AND HOLD TIMES
————— v
INPUT
(See Note B) 18V 15V
[ 0
———— -3V
1
HIGH-LEVEL 1.5V 15V PLH-j¢—}
INPUT 1 1 —— —Von
! ! IN-PHASE | ! . 50% v
fe—tw—s| OUTPUT [ ' cc

LOW-LEVEL
INPUT

PULSE DURATION

le—>-tPHL
Je—>t-tPLH
|

| VOH
OUT-OF-PHASE
§0% V. 50% V,

|
tPHLJ¢—}

PROPAGATION DELAY TIMES

NOTES: A. C_ includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 2, t, = 3 ns, t; = 3 ns.
For testing pulse duration: t, = 1 to 3 ns, tf = 1 to 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS

sunoN) SOWD paduenpy N

EXAS
2-118 INSTRUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265



54AC11238, 74AC11238
3-LINE TO 8-LINE DECGDERS/DEMULTIPLEXERS

D3103, APRIL 1988

® Designed Specifically for High-Speed 54AC11238 . . . J PACKAGE
Memory Decoders and Data Transmission 74AC11238 .. . D OR N PACKAGE
Systems (TOP VIEW)
® Noninverting Version of ‘AC11138 vir Yis[d vo
v2[2 15[ A
® Incorporates 3 Enable Inputs to Simplify valls 1 4% B
Cascading and/or Data Reception eno[ds  130c
® New Flow-Through Architecture to Optimize valQs 120 vec
PCB Layout vs(Je 110 G1
v6[]7 10[]G2A
® Center-Pin Vcc and GND Configurations to v7(]s o[1G28

Minimize High-Speed Switching Noise

® EPIC™ (Enhanced-Performance Implanted
CMOS) 1-um Process

64AC11238 . . . FK PACKAGE
(TOP VIEW)

0
® 500-mA Typical Latch-Up Immunity at 002956
125°C

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

N

3 21219

G2A
G28B
NC
Y7
Y6

ircuits

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 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.

NC—No internal connection

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.

Advanced CMOS C

The 54AC11238 is characterized for operation over the full military temperature range of —55°Cto 125°C.
The 74AC11238 is characterized for operation from —40°C to 85°C.

EPIC is a trademark of Texas Instruments Incorporated.

current as of publication date. Products conform to
:gcl:‘iuﬁons per the terms of Texas Instruments TE
n
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54AC11238, 74AC11238
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

logic symbols (1‘;Iternatives)'r

BIN/OCT 18 DMUX
A 18) o Yo JRRGLII A
"
B (14) 2 1} Y1 B (14) G %
2)
e |, 2] v2 3 |,
N TR
(5)
& 4] va &
a1 10 . or 11
o) 5 s T
G2A —— ) EN 6| (7) ve G2A ——
G289 o N G282 o

S

-

N e o S W N
<
N

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.

logic diagram (positive logic)

A (15) D

PSS

Do |

c (13) D

-

-I-Il l-i|@

1
61 (11
&2a (10)
an = }

-

Ty

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

(

5

16)
Y

(1)

2)
! Y2

(3) va

5
()Y4

L Y5
7
(LI

(8) v7

2-120
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54AC11238, 74AC11238
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

FUNCTION TABLE

INPUTS
ENABLE SELECT OUTPUTS
G1 G2A G2B| C B A YO Y1 Y2 Y3 Y4 Y5 Y6 Y7
X H X X X X L L L L L L L L
X X H X X X L L L L L L L L
L X X X X X L L L L L L L L
H L L L L L H L L L L L L L
H L L L L H L H L L L L L L
H L L L H L L L H L L L L L
H L L L H H L L L H L L L L
H L L H L L L L L L H L L L
H L L H L H L L L L L H L L
H L L H H L L L L L L L H L
H L L H H H L L L L L L L H

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

N

SUPPlY VORAgGE, VO « - v vttt e e e -05Vto7V o
Input voltage, Vi(see Note 1) . ...... ... .. ... ..., -0.5VtoVec+05Vv 2=
Output voltage, Vo (see Note 1) . .......... ottt -0.5VtoVcc+0.5V =
Input clamp current, IK (V| < 00or VI > VCC) . v i i +20 mA 2
Output clamp current, IoK (VO < 0orVO > VCC) « .o v iii it +50 mA '(3

Continuous output current, I0 (VO = 0to VCC) « .« v oo i it + 50 mA
Continuous current through Vcc or GND pins .. .......... . i +200mA AN
Storage temperature Fange . .. . .. ... .uvv v e tin e —-65°C to 150°C O
tStresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings E
only and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating Q

conditions’’ is not implied. Exp e 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. '8
Q
c
©
>
<
i/
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54AC11238, 74AC11238

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

recommended operating conditions

54AC11238 74AC11238 uNIT
MIN NOM MAX | MIN NOM MAX
Vece  Supply voltage 3 5 5.5 3 5 5.5 \2
Vee = 3V 2.1 2.1
ViH High-level input voltage Vee = 45V 3.15 3.15 \
Voe = 5.5V 3.85 3.85
Vee =3V 0.9 0.9
ViL Low-level input voltage Ve =45V 1.35 1.35 \
Vce = 5.5V 1.65 1.65
Vee = 3V -4 -4
loH High-level output current | Vgc = 4.5V -24 -24 mA
Vee = 5.5V - 24 -24
Vce = 3V 12 12
loL Low-level output current Vee = 45V 24 24 mA
2 Vee = 5.5V 24 24
Vi Input voltage 0 Vee 0 Vee \4
Vo Output voltage 0 Vce 0 Vee \
> At/Av  Input transition rise or fall rate o] 10 -0 10 ns/V
o TA Operating free-air temperature -55 126 | -40 85 °C
<
) electrical characteristics over recommended operating free-air temperature range (unless otherwise
3  noted)
8 Ta = 25°C 54AC11238 | 74AC11238
o PABAMETER TEST CONDITIONS vee [ ATYP, VA T MIN - MAX | MIN -~ MAX UNIT
(9] 3v | 29 2.9 2.9
g IoH = —50 pA 45V | 4.4 4.4 4.4
v 55V | 5.4 5.4 5.4 v
8 OH loH = -4 mA 3V | 258 2.4 2.48
45V | 3.94 3.7 3.8
o loH = -24mA 55V | 4.94 4.7 78
= loy = —-50 mA*¥ 5.5 V 3.85
0 loH = —-75 mA¥ 5.5V 3.85
E. 3V 0.1 0.1 0.1
"m" loL = 50 uA 45V 0.1 0.1 0.1
5.5V 0.1 0.1 0.1
oL = 12 mA 3V 0.36 0.5 0.44
Vou oL = 24 mA 25V 0.36 0.5 oas| V
5.5 V 0.36 0.5 0.44
loL = 50 mA?¥ 5.5V 1.65
oL = 75 mA¥ 5.5 V 1.65
I} V) = Ve or GND 5.5 V £0.1 21 +1 wA
Icc Vi = VccorGND, Ig =0 5.5 V 4 80 40 | uA
Ci V) = Vg or GND 5V 3.5 pF

TAl typical values are at Vg = 5V, Ta = 256°C.
#Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.

2-122
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54AC11238, 74AC11238
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

switching characteristics over recommended operating free-air temperature range,
Vege = 3.3V % 0.3V (unless otherwise noted) (See Figure 1)

FROM TO TA = 25°C 54AC11238 | 74AC11238
PARAMETER NIT
€ (INPUT) (OUTPUT) MIN _TYP MAX | MIN MAX | MiN max | ™
tPLH 1.5 85 106 ] 1.5 127 | 1.5 117
AB, Any Y
tPHL ¢ n 15 96 119 | 15 143| 15 133|
tPLH 1.5 82 103 1.5 123 [ 1.5 114
1 Any Y
PHL G i 15 96 17| 15 14| 15 13| ™
1. 9.1 11.2| 1.5 134 . .
tPLH G2A, G28 Any Y 5 S 15 128 1
tPHL 1.5 107 129 | 15 156 | 1.5 145
switching characteristics over recommended operating free-air temperature range,
Vee = 5V + 0.5V (unless otherwise noted) (See Figure 1)
FROM TO Ta = 25°C 54AC11238 | 74AC11238
PARAMETER UNIT
ET (INPUT) (OUTPUT) MIN TYP MAX | MIN MAX | MIN MAX
tPLH 15 54 73] 1.5 9| 15 85 2
A, B C Any Y
TPHL v 156 63 86] 16 109] 15 102]|
tPLH 15 52 69| 1.5 87| 1.5 8.1
G1 Any Y
PHL v 15 65 85| 16 106] 15 99| g
tPLH 15 56 75| 15 96| 1.5 89 =
2A, G2B Any Y
tPHL G2A G n 15 72 93| 15 18] 15 11| ™ o
t
8
operating characteristics, Vgcc = 5V, TA = 25°C (&)
PARAMETER TEST CONDITIONS TP | UNIT n
Cpd Power dissipation capacitance per gate CL = 50 pF, f =1MHz 44 pF O
=]
Q
Q
c
©
>
<
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54AC11238, 74AC11238
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

PARAMETER MEASUREMENT INFORMATION

FROM OUTPUT
UNDER TEST

CL = 50 pF

(See Note A)I 5000

LOAD CIRCUIT

INPUT
(See Note B)

N
-
+

OUTPUT

PROPAGATION DELAY TIMES
NOTES: A. C includes probe and jig capacitance.

B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z5 = 50 Q, t, = 3 ns, t; = 3 ns.
C. The outputs are measured one at a time with one input transition per measurement.

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS

SHN211) SOIND PedueApy
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54AC11238, 74AC11238
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

TYPICAL APPLICATION DATA

AC11238

(16)
(15) BINOCT Of}———0
1 1 (1) 1
(14) 2 \ @ )
(13) (3)
4 3 3
(1) (5)
vee——— & 4 4
(10) Y N
7
(9) s—a 6
@,
‘AC11238 16)
Ao (s [ BINOCT 0 o
(14) 1p——9
A1 2 ) (2) 10 2
(13) (3)
A2 4 3 1 [72)
RN (5) -
A3 412 '5
110) s 43
A4 EN o 2
(9) 6 p 14 -
o 7 15 o
(7]
AC11238 - 18) v (@)
(15) BIN/OCT O
1 1 1) 17 E
14 ‘
— 2 22 18 ©
(13) (3) u
4 3 19 [T}
AN ry (5) ')
4-—-—-—(6) 20 c
(10)
N 5 ™ 21 ©
9 6p———22 >
_L_B 7823 3

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

FIGURE 2. 24-BIT DECODING SCHEME

EXAS ‘Q‘
INSTRUMENTS 2125

POST OFFICE BOX 655012 « DALLAS, TEXAS 75265



54AC11238, 74AC11238

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

N

SUNOND SO POdUBAPY

AO
A1

A2

A3
A4

TYPICAL APPLICATION DATA

'AC11238
(15) BIN/OCT O
1
(14)
2
(13) 2
4 N
(1
vee & 4]
(10) eN 5
(9) 6
7
‘AC11238
(15) BIN/OCT O]
1
(14) 1
2
(13) 2
4 3
1
L o
(10)
EN 5
9 6
-1:, 7
"‘AC11238
(15) BIN/OCT 0
1
(14) 2 1
(13) 2
4 3
LN ry o
(10) EN 5
9 6
L 7
‘AC11238
s | ewoct
(14)
2
(13)
4
11 &

D (10) EN
(9) i

N O h W N = O

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

FIGURE 3. 32-BIT DECODING SCHEME

(16)
[0
(1)
1
(2)
2
(3)
3
(5)
4
(6)
——5
(7)
6
(8)
7
(16)
(&)}
—————-9
(2)
10
(3)
1
(5)
12
(6)
13
7N
14
(8)
15
16!
AL
(1)
—17
2
(2) 18
(3)
—19
(5)
F——m—>-20
I
KL/,
(8)
23
(16)
p———24
1
(2) 28
———-26
(3)
—27
5
-———-( ) 28
[0
7
(8)
F—31
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54AC11240, 74AC11240
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

MAY 1987 —REVISED JANUARY 1988

® New Flow-Through Architecture to Optimize 54AC11240 . . . JT PACKAGE
PCB Layout 74AC11240 . . . DW OR NT PACKAGE
(TOP VIEW)

® Center-Pin Vcc and GND Configurations to
Minimize High-Speed Switching Noise

® EPIC™ (Enhanced-Performance Iimplanted
CMOS) 1-um 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

N

These octal buffers and line drivers are designed 54AC11240 . . . FK PACKAGE
specifically to improve both the performance and (TOP VIEW)

density of three-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- 1A2 25(]2A3

5
out and improved fan-in. 1a1i6 24[]2a4
1GP7 23[42G
8
9

ts

Ircui

The 54AC11240 is characterized for operation NC 2[Ne
over the full military temperature range of 11 21 2va
—-55°C to 125°C. The 74AC11240 is 1v2f)10 20 2v3
characterized for operation from -40°C to 1y3fIn 19[] 2v2
85°C.

N
w
~

GNDf]
2v1flz

1v4[)

GND[J
NCcp &
GND) 3

logic symbolt

GNDfJ 2

—(24) NC—No internal connection
16 =N EN

Advanced CMOS C

FUNCTION TABLE
(each buffer)

1a1 231 ) WU
14222 b (2) 9y
1a3 211 3 1y3 INPUTS | OUTPUT

184 200 14 1vq T A Y

L H L
_ L L H
26 13! EN W x 2

2a1017) 9) 4
2a2118) 1015y,
2a3118) 11 5y a
2ag 14| 12) 50

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

EPIC is a trademark of Texas Instruments Incorporated

PRODUCTION DATA documents contain information Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to
specifications per ﬂu terms of Texas Instruments
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54AC11240, 74AC11240
OCTAL BUFFERS AND LINE DRIVERS
WITH 3-STATE OUTPUTS

logic diagram (positive logic)

1g 1241 ;_{> ‘ g3 ={>

1a148 { ; [ w1 ERPYSRLL ® 5
1a2 221 { ; | @ 2 2a2 18 ]| ; [ o 2v2
1a3 200 5 [ @ w3 oa 118 { ; - 1Y 2vs
144 129 ﬂl ; : 9 1va | ;A4 12 { >—<> 42 ;V4

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

SUNoND SO PadueApY

2-128

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

Supply voltage, Vg - - - - - e e e e -05Vto6V
Input voltage, Vi(see Note 1) .. ... ... ... i -0.5VtoVce + 0.5V
Output voltage, VO (see Note 1) ................... RPN -0.5VtoVece + 0.5V
Input diode current, IK (V] < Oor VI > VCC) . .o o i o i .. 20 mA
Output diode current, oK (Vo < OorVo > Veg) ..o oo v i ... £BOMA
Continuous output current, |0 (VO = 0to VCC) « .. oo oot +50 mA
Continuous current through Vcc or GND pins . . . .. e e e e +200 mA
Storage temperature range .. ..........c..eeaaa.n S . —65°C to 150°C

TStresses beyond those listed under ‘“absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings

only and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating

conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

INSTRUMENTS
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54AC11240, 74AC11240
OCTAL BUFFERS AND LINE DRIVERS
WITH 3-STATE OUTPUTS

recommended operating conditions

54AC11240 74AC11240 UNIT
MIN NOM MAX | MIN NOM MAX
Vcc  Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 \
Vee =3V 2.1 2.1
ViH High-level nput voltage Vce = 4.5V 3.15 3.15 \
Vee = 65V 3.85 3.85
Vee =3V 0.9 0.9
ViL Low-level input voltage Vee =45V 1.35 1.356 \
Vee = 65V 1.65 1.65
Vcec =3V -4 -4
loH  High-level output current Vee = 4.5V -24 —24 mA
Vee = 6.5V -24 -24
Veg =3V 12 12
loL Low-level output current Vee = 45V 24 24 mA
Veg = 65V 24 24 2
V) Input voltage 0 Vee 0 Vee \
Vo Output voltage 0 Vee 0 Vce \ )
dt/dv  Input transition rise or fall rate Eata g 12 g 12 ns/V 'g
TA Operating free-air temperature -55 125 | —40 85 °Cc 2
Ll
NOTE 2: No electrical or switching characteristics are specified at Vo < 3 V. Operation between 2.V and 3 V is not recommended, o
but within that range, a device output will maintain a previously established logic state. w
o
=
&
=
<))
Q
c
(1
>
<
T {f
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54AC11240, 74AC11240
OCTAL BUFFERS AND LINE DRIVERS
WITH 3-STATE OUTPUTS

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

noted)
TA = 25°C 54AC11240 74AC11240
PARAMETER | TEST
EST CONDITIONS | VeC "y 7vp  MAX | MIN MAX | MIN max | UNT
, 3V | 29 2.9 2.9
I0H = —50 A 45V | 44 4.4 4.4
55V | 5.4 5.4 5.4
: I0H = -4 mA 3V | 2.68 2.4 2.48
Vv v
OH o — 22 A 45V | 3.04 37 38
OH = 55V | 4.94 2.7 28
IoH = -50 mAt 5.5V 3.85
o4 = —75 mAt 5.5V 3.85
3V 0.1 0.1 0.1
loL = 50 uA 4.5V 0.1 0.1 0.1
2 5.5V 0.1 0.1 0.1
loL = 12 mA 3V 0.36 0.5 0.44
Vou 22 mA 45V 0.36 0.5 oas| ¥
> oL = 5.6 V 0.36 0.5 0.44
o oL = 50 mAt 5.5 V 1.65
< oL = 75 mAt 5.5 V 1.65
Y] 10z Vo = Vcg or GND 5.5 V £0.5 £10 £5 | uA
g I V| = Vec or GND 5.5V 0.1 =1 1] A
V| = ,
o Iec I = Ve or GND 5.5V 8 160 80 | uA
Q. o =0
Ci V| = Vg or GND 5V 4 oF
2 Co Vo = V¢g or GND 5V 10 pF
o TNot more than one output should be tested at one time, and the duration of the test should not exceed 10 ms.
»n switching characteristics (see Figure 1)
2] FROM TO vee TA = 26°C 54AC11240 | 74AC11240
- PARAMETI
3 ER (INPUT) (OUTPUT) RANGE MIN TYP MAX | MIN MAX |MIN wmax | V7
c . A v 33+03V [ 156 76 105] 16 128 [ 15 117]
- PLH 5+05V | 1.5 64 76| 1.5 9 | 15 84
("] . A v 33+03v | 15 63 86| 15 10215 98]
PHL 5:05V | 1.5 46 66| 1.5 7.8 | 1.5 7.2
. - v 3303V [ 15 82 11.6| 15 134 [ 16 127
PZH 505V | 156 57 82| 15 99 | 1.5 9.2
. - v 33+03V [ 156 76 108] 16 138 [156 12]
PZL 5:05V | 1.5 63 77| 1.5 94 | 1.6 8.7
. - v 33:03V [ 15 55 75| 156 81 |15 78]
PHZ 505V | 1.6 47 63| 1.5 69 | 1.6 66
. - v 33:03V [ 15 67 94 15 10|15 98|
PLZ 505V | 1.5 52 73] 15 8 | 1.5 77
operating characteristics, Vgc = 5V, TA = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Outputs enabled 39
issi| i i = , f =
Cpd Power dissipation capacitance per buffer Outputs disabled CL = 50 pF, 1 MHz 2 pF

2-130

Texas
INSTRUMENTS

POST OFFICE BOX 665012 * DALLAS, TEXAS 75265




54AC11240, 74AC11240
OCTAL BUFFERS AND LINE DRIVERS
WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

02 x Voo
FROM OUTPUT TEST s1
UNDER TEST O OPEN tPLH/tPHL OPEN
GND tpLZ/tPZL 2 x Vee
L = 50 pF tPHZ/tPZH GND

(See Note A) T

LOAD CIRCUIT

INPUT oo v e
50% V 50% V,
(See Note B) cc ce
| | 0
tPHLJe—] je—>-tPLH
I [ VoH
OQUTPUT *50% Vee fso% Vce
— — —Vou
PROPAGATION DELAY TIMES

\ Vee
OUTPUT CONTROL
(Low-level enabling) | 50% Vce f‘ 50% Vcc

——————-——0

l—tPzL—p| —tPLZ

OUTPUT | _"
WAVEFORM 1 : *50% Vee
S1at2 x Voo

1
|
|
(See Note C) j—tPzZH —p| ;
l 2
T
|

N

ircuits

= Vce

20% Vee_yq,

OUTPUT

Y505 v — VOH
WAVEFORM 2 F5°% Vee 80% vee
S1 at GND ! -
{See Note C) le—tPHz—d} =0

ENABLE AND DISABLE TIMES

Advanced CMOS C

NOTES: A. C includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, = 50 Q, t, = 3ns, t; = 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.

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS
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54ACT11240, 74ACT11240
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

MAY 1987 —REVISED JANUARY 1988

Inputs are TTL-Voltage Compatible

New 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-um 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

54ACT11240 . . . JT PACKAGE
74ACT11240 .. . DW OR NT PACKAGE

(TOP VIEW)

N

description 54ACT11240 . . . FK PACKAGE
(TOP VIEW)
These octal buffers and line drivers are designed h<t O Oedo »n
specifically to improve both the performance and L9995 E =
density of three-state memory address drivers, OoOooouog =3
clock drivers, and bus-oriented receivers and 432128272 A E
transmitters. These devices provide inverting 1A2)s 25 2A3 " -
outputs and symmetrical G (active-low output 1A1 [ 6 2;% 2A4 o
control) inputs. These devices feature high fan- 160 ; izl'_‘ 26 (7))
out and improved fan-in. Ne p NC o
Y109 21[]2v4
The 54ACT 11240 is characterized for operation 1v2 1o 20(] 23 E
over the full military temperature range of 131 19[]2v2 Q
—-55°C to 125°C. The 74ACT11240 is 121314 1516 17 18
characterized for operation from —40°C to . — o
N R 1)
85°C. 2222z > 1z
L CRCRERCRCAN] c
NC—No internal connection ¢>°
FUNCTION TABLE 2
(each buffer)
INPUTS | OUTPUT
G A \
L H L
L L H
H X Z
EPIC is a trademark of Texas Instruments Incorporated
PRODUCTION DATA documents contain information . Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to 1]
Shandard warnty. Produeton proosssing wome aes
necassarily include testing of ll parameters. INSTRUMENTS 2-133

POST OFFICE BOX 665012 » DALLAS, TEXAS 752656



54ACT11240, 74ACT11240
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

logic symbol T logic diagram (positive logic)
— — (24]
. 12—4’_hEn_j 18 (_’..;D__._
(23) (1)
1A1 > V] v (23) [
1A2 (22) 2) 4y 1A1 ——-&&— 11
183 (21) (i) 1v3 " b 2
1A4 120) ' 4 14 1A2 (22 12
25 18 EN (21) (3)
1A3 1v3
9
2A1 (::) > Vv (o) 2v1
282 (15: (109 .y, a0 200 g @
2A3 :14) ::;; 2v3
2A4 2yYa — D
26 (13)
2 TThese symbols are in accordance with ANSI/IEEE Std 91-1984 ;
and IEC Publication 617-12. 281 (17) (9) 2v1
Pin numbers shown are for DW, JT, and NT packages.

SHNONID SOIND PedueApy

2A2 (16) {E (10) 2v2
15 1"

mtn P Ton,,
14) 12]

2A4 (L) 1' ; 12 2Y4

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

Supply voltage, VO G - - o vt et e e -05Vto6V
Input voltage, Vi (see Note 1) . . ...... ...ttt -0.5VtoVcc+0.5V
Output voltage, Vo (see Note 1) . . . ... ... .. i -0.5VtoVcc+0.5V
Input clamp current, IK (V] < Oor V| > VCC) - .. oo +20 mA
Output clamp current, IoK (VO < OorVO > VCC) - +50 mA
Continuous output current, I (VO = 0toVCC) - oo +50 mA
Continuous current through VCC or GND pins . . . ... .ottt +200 mA
Storage temperature range . . . . ..ot vttt ittt et e e -65°C to 150°C

*Stresses beyond those listed under *‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating

conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

recommended operating conditions

54ACT11240 74ACT11240 UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voitage 2 2 \
VL Low-level input voltage 0.8 0.8 \
loH High-level output current -24 -24 mA
loL Low-level output current 24 24 mA
V) Input voltage 0 Vee 0 Vce \
Vo Output voltage 0 Vee 0 Vce \
dt/dv  Input transition rise or fall rate [o] 10 [} 10 ns/V
TA Operating free-air temperature -55 126 | -40 85 °C
Texas WP
2-134 EXAS
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54ACT11240, 74ACT11240
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

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

noted)
TA = 25°C 54ACT11240 | 74ACT11240
M T
PARAMETER TEST CONDITIONS vee Fan ve max TN ax TN ax 1 UMT
45V | 4.4 4.4 4.4
loH = ~50 4A 55V | 54 5.4 5.4
v ot — —24 mA 45V | 3.94 3.7 3.8 v
OH OH = 55V | 4.94 4.7 48
loy = —50 mAT 5.5 V 3.85
loy = —75 mAT 5.5 V 3.85
45V 0.1 0.1 0.1
loL = 5044 55V 0.1 0.1 0.1
4.5V 0.36 0.5 0.44
= 24 \
VoL foL = 24 mA 5.5V 0.36 0.5 0.44
loL = 50 mAT 5.5V 1.65 2
loL = 75 mAT 5.5 V 1.65
loz Vo = Vg or GND 5.5V +0.5 +10 +5 prA
[] V| = Ve or GND 5.5V +0.1 +1 +1 A [72]
Ice V| = Voc of GND, Ig = 0 5.5V 8 160 80 | A "é'
i It .
Algc? One input at 3.4 V, 5.5V 0.9 1 1| ma 7]
Other inputs at GND or Vcc el
[ V| = Vg or GND 5V 4 pF 5
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. o
¥ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or Vcc. E
switching characteristics, Vgg = 5 V +0.5 V (see Figure 1) (&]
F = 25°
PARAMETER ROM T0 Ta = 25°C 54ACT11240 74ACT11240 UNIT -8
(INPUT) (OUTPUT) | MIN TYP MAX [ MIN MAX | MIN MAX o
tpLH AorB v 1.6 65 99| 1.5 11.1 1.5 10.6 e c
tPHL 1.5 6 8| 1.5 9.2 1.5 8.7 ]
tpzZH 1.6 75 11.7 | 1.5 13.1 1.5 12.5 >
G Y ns
tpzL 15 7.3 115 ] 15 128 | 1.5 12.3 ©
tPHZ 5 v 1.6 73 94| 15 103 15 10 ns <
tpLZ 1.6 7.9 103 | 1.5 1.2 15 10.8
operating characteristics, Vcc = 5V, TA = 25°C
PARAMETER TEST CONDITIONS TYP UNIT
bl 47
de Power dissipation capacitance per buffer g::z::: :':ablo;: CL =50pF, f=1MHz 13 pF
i
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54ACT11240, 74ACT11240
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

‘ PARAMETER MEASUREMENT INFORMATION

02 x Vee -
FROM OUTPUT TEST s1
UNDER TEST O OPEN tPLH/tPHL OPEN
GND tpLZ/tPZL 2 x Vge
CL = 50 pF 500 0 . ¢ N
(See Note A)I PHZ"_PZH GND
LOAD CIRCUIT

—_—— — — -3y
INPUT
(See Note B) 18V 1.5V
I | 0

tPHLJ¢—] je—>-tpLH

| I Von
OUTPUT *50% Vece %50% Vce
—— —VoL

PROPAGATION DELAY TIMES

OUTPUT CONTROL 3V
" 1.5V 15V
(Low-level enabling) |

| +————=——=0
le—tPzL—>| —tPLZ—p
OUTPUT 1 | ] = Vee
WAVEFORM 1 50% V,
S1at2 x Vgg : K cc | -20% Vee VoL
(See Note C) j—tpzH—y :
OUTPUT | + y— = = — VOH
WAVEFORM 2 50% Vo | 80% Vgg
S$1 at GND " ] ~0
(See Note C) i—tpHz—|

ENABLE AND DISABLE TIMES

NOTES: A. C_ includes probe and jig capacitance.

B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z5 = 50Q, t, = 3ns,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.

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS

y
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54AC11241, 74AC11241
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

D29567, JULY 1987 —REVISED NOVEMBER 1987

® 3-State Outputs Drive Bus Lines or Buffer
Memory Address Registers

® New Flow-Through Architecture to Optimize
PCB Layout

® Center-Pin Vgc and GND Configurations to
Minimize High-Speed Switching Noise

® EPIC™ (Enhanced-Performance Implanted
CMOS) 1-pm 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

This octal buffer and line driver is 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 AC11240
and AC11244, these devices provide the choice
of selected combinations of inverting outputs,
symmetrical G (active-low output control)
inputs, and complementary G and G 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 tc
85°C.

FUNCTION TABLE

OUTPUT
CONTROL

DATA
INPUT

OUTPUT

OUTPUT
CONTROL

DATA
INPUT

OUTPUT

1G

1Y

2G

- I

IIr X

4
L

I xITr

I r X

I N

EPIC is a trademark of Texas Instruments Incorporated.

1A2
1A1

1G

NC
1Y1
1Y2
1Y3

NC—

54AC11241 ... JT PACKAGE
74AC11241 ... DW OR NT PACKAGE

(TOP VIEW)

54AC11241 ... FK PACKAGE

(TOP VIEW)

-
N
o
~

25} 2A3
2a[] 244
23[] 2G
225 NC
21 2v4

20[] 2v3
190 2v2

1va[)
GND[ &
GND =
Ncp
GNDf} 3
GND[J

No internal connection

2v1&

N

ircuits

Advanced CMOS C

PRODUCTION DATA documents contain information

current as of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warranty. Production processing does not

necessarily include testing of all parameters.

U
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54AC11241, 74AC11241
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

logic symbolt . logic diagram (positive logic)
15 129 N L] D
(23) (1) !
1A1 D v 11
a2 221 2) 1y, 147 123) l/P( (L) I
1a3 21 B qy3 .
1aa 20| B v (22) (2)
1A2 1P 1v2
1 ‘
26 L2 Tey b
(21) (3)
2A1 (17) Y (9) 2v1 1A3 L 1v3
2a2 18} {10 Hyy
A3 ((:2 (:;) 2v3 1as 1200 I{ @ va
2A4 ,——(—’ 2v4 |
(13)
* This symbol is in accordance with ANSI/IEEE Std 91-1984 and 2G {>
IEC Publication 617-12. |
Pin numbers are for DW, JT, and NT packages.
(17) (9)
2A1 1> 2v1
1
2n2-118) l/l( 1o .,
(15) P( (11)
2A3 —> 2v3
2ag 140 I/N: 12 .,

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

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

SUPPIY VOItAgE, VCC « - v v vttt ittt it et et e e e e -05Vto7V
Input voltage, Vi(see Note 1) . ........ ... i, -0.5VtoVcc+0.5V
Output voltage, Vo (see Note 1) . ....... ... ... i, -0.5VtoVcc+0.5V
Input clamp current, IK (V] <K 0or V] > VCC) - v vt ii i +20 mA
Output clamp current, IOK (VO < 0orVO > VCC) v v i i i +50 mA
Continuous output current, I0 (VO = 0to VCC) ... .o oo ivii i +50 mA
Continuous current through VCC or GND pins . . ... ... .ottt e i +200 mA
Storage temperature range . ................. S —-65°C to 1560°C

tStresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating

conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

TEXAS{'?
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54AC11241, 74AC11241
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

54AC11241 74AC11241 UNIT
MIN NOM MAX MIN NOM MAX
Vcec  Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 \"
Vee =3V 2.1 2.1
VIH High-level input voltage Vee = 45V 3.15 3.15 \
Vee =55V 3.85 3.85
Vee =3V 0.9 9.9
ViL Low-level input voltage Vg =45V 1.35 1.35 \
Vee =55V 1.65 1.65
Vcec =3V -4 -4
IoH High-level output current | Vg = 4.5V -24 -24 mA
Vee = 5.5V ~24 -24
Vee =3V 12 12
loL Low-level output current | Vcc = 4.5V 24 24 mA
Vec =55V 24 24 2
Vi Input voltage 0 Vce 0 Vee \
Vo Output voltage 0 Vee 0 Vee \4
At/Av  Input transition rise or fall rate Data 0 10 0 10 ns/V 3
[ 0 5 0 5 " -
TA Operating free-air temperature -55 125 | —-40 85 °C 3
NOTE 2: No electrical or switching characteristics are specified at Vocc < 3 V. Operation between 2 V and 3 V is not recommended, -=
but within that range a device output will maintain a previously established logic state. o
electrical characteristics over recommended operating free-air temperature range (unless otherwise 8
noted) =
Ta = 25°C 54AC11241 74AC11241
PARAMETER TEST CONDITIONS Vee MiN P WAX i MAX N WAX UNIT o
3v| 2.9 2.9 2.9 °
IOH = —50 yA a5V 44 44 24 @
5.6 V 5.4 5.4 5.4 g
Vo IoH = —4 mA 3V 2.58 2.4 2.48 v ©
loH = —24 mA 45V ]| 3.94 3.7 3.8 >
55V | 4.94 4.7 4.8 <
loy = —50 mAT 5.5 V 3.85 <
oy = —75 mAT 5.5 V 3.85
3V 0.1 0.1 0.1
loL = 50 pA 4.5V 0.1 0.1 0.1
5.5V 0.1 0.1 0.1
VoL loL = 12 mA 3V 0.36 0.5 0.44 v
loL = 24 mA 4.5V 0.36 0.5 0.44
5.5 V 0.36 0.5 0.44
loL = 50 mAT 5.5 V 1.65
oL = 75 mAt 5.5 V 1.65
loz Vo = Ve or GND 5.5V +0.5 +10 +5 A
] Vi = Vg or GND 5.5 V +0.1 +1 +1 L.
Icc V) = Vgc orGND, Ig = 0| 5.5V 8 160 80 A
Ci Vi = Vg or GND 5V 4 pF
Co Vo = Vcg or GND 5V 10 pF

1t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.

Texas ’.’}
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54AC11241, 74AC11241
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

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

FROM TO Vee Ta = 256°C 54AC11241 74AC11241
PARAMETER (INPUT) | (OUTPUT) RANGE MIN TYP MAX | MIN MAX | MIN MAX unIT
tPLH 3.3 x0.3V| 1.5 7 10 1.5 12.2 1.5 11.4
A v 5 +0.5 V 1.5 4.9 7.1 1.5 8.5 1.5 8 ns
tPHL 3.3 +0.3V] 156 6.2 8.4 1.5 10.2 1.5 9.2
5 0.5V 1.5 4.5 6.3 1.5 7.2 1.5 6.8
tpzH 3.3 +0.3V| 1.5 7.8 11.4 1.5 13.8 1.5 12.9
GorG v 5 +0.5V 1.6 5.4 8 1.5 9.7 1.5 9 ns
tpzL 3.3 £+0.3V| 1.5 7.7  10.6 1.5 12.6 1.5 11.7
5 +0.5V 1.5 5.3 7.6 1.5 9 1.5 8.4
tPHz 3.3 £+0.3V| 1.5 5.8 7.6 1.5 8.2 1.5 7.9
TorG v 5 +0.5 V 1.5 4.9 6.6 1.5 7.2 1.5 6.9 ns
tpLz 3.3 £+0.3V]| 156 7.1 9.3 1.5 10.3 1.5 9.9
5 +0.5V 1.5 5.6 7.5 1.5 8.3 1.5 8
operating characteristics, Vgc = 5V, TA = 25°C
PARAMETER TEST CONDITIONS TYP UNIT
Cpd  Power dissipation capacitance per buffer g::;::: :?:::Ie; Cp = 50 pF, f=1MHz fg pF

SUNOND SOIND POSUBAPY H
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54AC11241, 74AC11241
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

02 x Vce
FROM OUTPUT TEST ?1
UNDER TEST O OPEN tPLH/tPHL | OPEN
GND tpLz/tpzL | 2 x Vee
oA tpHZ/tpzH | GND

(See Note A) 1‘

LOAD CIRCUIT

—_— — —— —Vcc
INPUT
50% V, 50% V,
(See Note B) H cc h ce o

| |
tPLH-¢—P)| H—‘PHL

| + — —Vou
OUTPUT  50% Vge f 50% VCCSk
VoL

N

ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR <= 10 MHz, 25 = 50Q, t; = 3ns, 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.

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS

[
PROPAGATION DELAY TIMES .‘g
e V C.C 2
OUTPUT CONTROL -
{Low-level enabling)_\si% Vee 50% Ve o
I b ————— —_—0
OUTPUT le—tpzL—p] —tPLZ— (7))
WAVEFORM 1 —'——'—&'&io v : | = Vge o
S1at2 x Voo | cc 20% V.
(See Note C) | ' 2 C v 2
Je— tPzH —p| | (&)
OUTPUT ] ! — Vo
WAVEFORM 2 1 80% Vco -
50% Vce |
$1 at GND -0 o
(See Note C) —tPHz—] g
©
>
2
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54ACT11241, 74ACT11241
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

D2957, JULY 1987 —REVISED NOVEMBER 1987

® 3-State Outputs Drive Bus Lines or Buffer 54ACT11241 . . . JT PACKAGE
Memory Address Registers 74ACT11241 . .. DW OR NT PACKAGE
(TOP VIEW)

® Inputs are TTL-Voltage Compatible

® New 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-um 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

N

54ACT11241 . . . FK PACKAGE

(TOP VIEW)
description 23808z% g
—e—>2Z>aN
These octal buffers and line drivers are designed o g g e o e =]
specifically to improve both the performance and 432128272 2
density of three-state memory address drivers, 1A2) 5 25[] 2A3 6
clock drivers, and bus-oriented receivers and 1A1p6 24[f2A4
transmitters. Taken together with the 1Gp7 3[26 (72}
ACT11240 and ACT11244, these devices NCi 8 22[]NC (@)
provide the choice of selected combinations of 1yipe 21 2v4 E
inverting and noninverting outputs, symmetrical 1y2go 20[J2v3 O
G (active-low output control) inputs, and Tysgn 19 2v2
complementary G and G inputs. These devices 2 215,,1_5, 2,1_7, 18 <
feature high fan-out. S s oovoor- @
zzzzz> (&)
The 54ACT 11241 is characterized for operation Two oo c
over the full military temperature range of NC—No internal connection g
—-55°C to 125°C. The 74ACT11241 is -
characterized for operation from —40°C to <
85°C.
FUNCTION TABLE
OUTPUT | DATA OUTPUT | DATA
CONTROL | INPUT ouTPUT CONTROL| INPUT ouTPuT
16 1A 1Y 2G 2A 2y
H X z L X z
L L L H L L
L H H H H
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA dncumum contain information Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to
spmfiutlous per the terms of Texas Instruments TEXAS b 2143
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54ACT11241, 74ACT11241
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

logic symbolt logic diagram (positive logic)
& (24) ‘
16 EN —~
18 (g;)c{>__, '
1A1 ‘zi’ ‘ > v LU P b
a2 22§ 2 4y, 1A 123 P( M vq
1a3 ZL_J 8L 1vs i Ve
184 (20) (4) 1va 22) Fﬁ.
1A2 (2) 1Y2
a6 12 v ’
(17) (9) (21) ] ( (3)
2A1 > Vv 2v1 1A3 1v3
2a2 18 00y, L
(15) (11) N
2A3 2vy3 (20) (4)
2ag 14 12 .y, 1A4 1 1v4
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and (13) f\
g 2G
IEC Publication 617-12. -V .
Pin numbers are for DW, JT, and NT packages. 3
17 I{
2a1 22 1> 9 ov1
(16) I( (10)
2A2 1 2y2
2a3-18! VP( a1 ,va
1na) P( (12)
2A4 - 1P 2va

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

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

SUPPlY VOIGE, VO C -+ vttt ettt it e e e e -05Vto7V
Input voltage, Vi(see Note 1) . ....... ...t -0.56VtoVcc+05V
Output voltage, Vo (see Note 1) . . ...... ... ... i, -0.5VtoVcc+0.5V
Input clamp current, K (V] K 00r V] > VCC) -+t v vt i e e +20 mA
Output clamp current, IgK (VO < 0orVQ > VCC) -+ ii i +50 mA
Continuous output current, I0 (VO = 0toVCC) -« . oo oot +50 mA
Continuous current through VccorGND pins . ............. i +200 mA
Storage temperature raNgE . . ... ... ......e ettt ~65°C to 1560°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.

U
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54ACT11241, 74ACT11241
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

54ACT11241 74ACT11241 uNIT

MIN MAX MIN MAX
Vcc  Supply voltage 4.5 5.5 4.5 5.5 \2
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \'
10H High-leve! output current -24 -24|1 mA
loL Low-level output current 24 24 mA
Vi Input voltage 0 Vee 0 Vee \
Vo Output voltage 0 Vce 0 Vee \
At/Av  Input 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 = 256°C 54ACT11241 | 74ACT11241
PARAMETER TEST CONDITIONS vee Fum A o T wax TN k] YN 2
loH = 50 uA 45V | 4.4 4.4 4.4
55V | 5.4 5.4 5.4 ‘9
- 45V | 3.94 3.7 3.8 v =
vor loH = -24 mA 55V | 4.94 47 2.8 g
IoH = —50 mAt 5.5V 3.85 -
IoH = —75 mAT 55V 3.85 6
oL = 5 A 45V 0.1 0.1 0.1
5.5V 0.1 0.1 0.1 8
45V 0.36 0.5 0.44
VoL loL = 24 mA 55V 0.36 0.5 o] s
loL = 50 mAT 5.5V 1.65 (&)
oL = 75 mAT 5.5 V 1.65
oz Vo = Vce or GND 5.5V +0.5 £10 5 | uA =]
Iy Vi = Vg or GND 5.5V +0.1 +1 +1 A 8
Icc V) = VccorGND, Ip = 0| 5.5V 8 160 80 UA c
One input at 3.4 V,
sicc? Other inputs at GND or Ve 5.5V 0.9 ! ! mA g
Ci Vi = Vce 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 O V or Vcc.

switching characteristics, VCC = 5 V 0.5 V (see Figure 1)

FROM T0 Ta = 25°C 54ACT11241 74ACT11241
PARAMETER NIT
(INPUT) (OUTPUT) | MIN TYP MAX | MIN MAX | MIN wax | UM
LA R v 15 6.6 9] 15 107 | 1.5 10
PHL : 15 63 85| 15 95| 15 9.1
Pz 16 75 113 ] 1.6 13| 15 12.3
GorG Y
PzL or 15 74 106 | 15 119 ] 15 13| ™
tPHZ cord » 16 76 106 1.5 14| 1.5 K
Lz 15 82 112 1.5 12| 15 1.7

EXAS '*i) 2-145
INSTRUMENTS .
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54ACT11241, 74ACT11241
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

operating characteristics, VgC = 5V, TA = 26°C

PARAMETER TEST CONDITIONS ) TYP UNIT
‘ NPT . Outputs enabled 27
Cpd  Power dissipation capacitance per buffer Outputs disabled CL =50pF, f=1MHz s pF

PARAMETER MEASUREMENT INFORMATION

TEST s1
FROM OUTPUT :
UNDER TEST ©O OPEN tpLH/tpHL | OPEN
. GND tpLZ/tPZL 2 x Vee
CL = 50 pF 500 Q tpHZ/tPZH GND

(See Note A) I

N

LOAD CIRCUIT

— — —— —3V

INPUT

(See Note B) \ 18V h 1.5V 0
: | |

tPLH-¢—P) K—’!—‘PHL

| + — —Vou
OUTPUT  50% Vge % 50% Vcc*
VoL

PROPAGATION DELAY TIMES

OUTPUT CONTROL 15V 15V 3V
(Low-level enabling) | ! o

———————0

SHNOND SOIND PedUBAPY

ouTPUT le—tPzL—b le—tPLz—H|
WAVEFORM 1 | ! | = Vee
S1at2 X Vge | 50% Vce | .tzo% vee
(See Note C) | . —+ ——="wVoL
PZH
OUTPUT = _.! ! = == e — VOH
WAVEFORM 2 50% v BE 80% Ve
cc |
S1 at GND 1 ~0
(See Note C) l—tPHZ—

ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance. .
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z; = 509, t; = 3ns, t§ = 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.

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS

[Exas Y&
INSTRUMENTS
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54AC11244, 74AC11244
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

MAY 1987 —REVISED JANUARY 1988

® 3-State Outputs Drive Bus Lines or Buffer

Memory Address Registers

® New 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-um 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 buffers and line drivers are designed
specifically to improve both the performance and
density of three-state memory address drivers,
clock drivers, and bus-oriented receivers and
transmitters. Taken together with the AC11240
and AC11241, these devices provide the choice
of selected combinations of inverting outputs,
symmetrical G (active-low output control)
inputs, and complementary G and G inputs.

The 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.

EPIC is a trademark of Texas Instruments Incorporated

54AC11244

... JT PACKAGE

74AC11244 . . . DW OR NT PACKAGE
(TOP VIEW)

1A2
1A1

1G

NC
1
1Y2
1Y3

NC—

54AC11244 . . .

FK PACKAGE

(TOP VIEW)

No internal connection

FUNCTION TABLE

2A3
2A4
2G

NC

2v4
2Y3
2v2

OUTPUT
CONTROL

DATA
INPUT

OUTPUT

16, 26

A

H
L
L

Ir X

I r N|<

its I

frcui

Advanced CMOS C

PRODUCTION DATA documents contain information
current as of publication . Products conform

necessarily |

3 fuction processing does not
testing of all parameters.

U
INSTRUMENTS

Copyright © 1987, Texas Instruments Incorporated
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54AC11244, 74AC11244
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

logic symbol?t logic diagram ‘(positive logic)
g
16 (24) EN 18 (24) I> )
(23) (1) PI — J
m = p ¥ 11 (23) (1)
2 2 2 s S v
1A3 W @ 1v3 (22) (2) 1v2
1A4 L@ iva 1A2 1P
_ 21 '{
(17) (9)
2A1 [ > YV 21 (20) (4)
1A4 1Y4
2n2 118 110 L, 1
2A3 —-—::2: [ 11 5ys o
204  EEAEIRPI a3 '
SRR
2 tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and )
IEC Publication 617-12. 21 (17) (9) 2v1
Pin numbers shown are for DW, JT, and NT packages.
(16) I( (10)
2A2 P 2Y2
2A3 (15) ]{ (11) 2v3
|
14 l{
2A4 14) 12) 2Y4

sunon) SOIND PodUBAPY

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

SUPPIY VOAGE, VG - - v v v v vt ittt e e e -0.5Vto6V
Input voltage, Vi (see Note 1) . ... ... .. it -0.5VtoVcc+05V
Output voltage, Vo (see Note 1) . . ........ ... ... . .. -0.5VtoVcc+0.5V
Input clamp current, IK (V] < OorVI > VCC) ... i +20 mA
Output clamp current, IoK (VO < 0orVO > VCC) - oot +50 mA
Continuous output current, I0 (VO = OtoVCC) ..o i i +50 mA
Continuous current through VCc orGND pins . ... ... i +200 mA
Storage temperature range . . ... ... ... otitint s —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.

2-148
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54AC11244, 74AC11244
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

54AC11244 74AC11244 UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage (see Note 2) 3 .5 5.5 3 5 5.5 \%
Vee =3V 2.1 2.1
VIH High-level input voltage Vee = 45V 3.16 3.15 \Z
Vce = 6.5V 3.85 3.85
Vee =3V 0.9 0.9
viL ‘Low-level input voltage Vg = 45V 1.35 1.35 Vv
Vee =55V 1.65 1.65
Vee =3V -4 -4
Io0H High-level output current | Vg = 4.5V —24 -24 mA
Vece = 5.5V -24 -24
Vce =3V . 12 12
loL Low-level output current | Vg = 4.5V 24 24 mA
Vee = 5.5V 24 24 2
Vi Input voltage [ Vee 0 Vee \
Vo Output voltage 0 Vee 0 Vee \
[4 0 5 0 5 0
dt/dv.  Input transition rise or fall rate Data 0 0 ) 0 ns/V _g
TA Operating free-air temperature -55 125 | -40 85 °C T}
=
NOTE 2: No electrical or switbhing characteristics are specified at Vcc < 3 V. Operation between 2 V and 3 V is not recommended, but 6
within that range, a device output will maintain a previously established logic state.
electrical characteristics over recommended operating free-air temperature range (unless otherwise 8
noted) E
PARAMETER | TEST CONDITIONS | Ve Ta = 25°C 54AC11244 74AC11244 uNIT &)
MIN TYP MAX [ MIN MAX | MIN MAX
3v ] 29 2.9 2.9 -
IoH = —50 A 45V | 4.4 4.4 2.4 (1]
5.5V 5.4 5.4 5.4 g
VoH lo4 = -4 mA 3V | 258 2.4 2.48 v ©
loH = —24 mA 4.5V | 3.94 3.7 3.8 >
5.5V | 4.94 4.7 4.8 <
IoH = —50 mAT 5.5V 3.85 <
loH = —75 mAt 5.5 V 3.85
3V 0.1 0.1 0.1
loL = 50 uA 4.5V 0.1 0.1 0.1
5.5V 0.1 0.1 0.1
VoL loL = 12 mA 3V 0.36 0.5 0.44 v
loL = 24 mA 4.5V 0.36 0.5 0.44
5.5 V 0.36 0.5 0.44
loL = 50 mAT 5.5 V 1.65
loL = 75 mAt 5.5 V 1.65
loz Vp = Ve or GND 5.5 V +0.5 +10 +5 A
] V| = Vg or GND 5.5 V +0.1 +1 +1 A
Iec Vi=VecorGND, | g gy 8 160 80 | A
o =0
Ci V| = Ve or GND 5V 4 pF
Co Vo = V¢c or GND 5V 10 oF

tNot more than one output should be tested at one time, and the duration of the test should not exceed 10 ms.
I EXAS b 2-149
NSTRUMENTS

POST OFFICE BOX 655012 « DALLAS, TEXAS 75265




54AC11244, 74AC11244
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

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

N

FROM TO Vee TA = 25°C 54AC11244 74AC11244 .
PARAMETER (INPUT) | (OUTPUT) RANGE MIN TYP MAX | MIN MAX | MIN MAX UNIT
tPLH 3.3 x0.3V]| 1.5 7.1 9.3 1.6 10.8 1.5 10.2
A v 5 £0.5V 1.5 4.9 6.7 1.5 7.7 1.5 7.3 ns
tPHL 3.3 +0.3V| 1.5 6.3 8.6 1.6 10.5 1.5 9.5
505V 1.5 4.5 6.4 1.5 7.4 1.5 6.9
tPzH 3.3 +0.3V| 1.5 8 10.7 1.6 12.9 1.5 11.8
& v 5 +£0.5 V 1.6 5.4 7.7 1.5 9.3 1.5 8.5 ns
tpzL 3.3 £0.3V| 1.5 7.9 10.6 1.6 12.9 1.5 11.9
5 0.5V 1.6 5.4 7.6 1.6 9.1 1.5 8.6
tPHZ 3.3 £+0.3V]| 1.5 5.9 7.9 1.5 8.7 1.5 8.3
& v 5 +0.5V 1.5 5.2 7 1.5 7.6 1.5 7.3 s
tpLz 3.3 +0.3V| 156 7.2 9.4 1.6 10.4 1.5 9.9
5 +0.5 V 1.5 5.8 7.8 1.5 8.6 1.5 8.2
operating characteristics, VCC = 5V, TA = 25°C
PARAMETER TEST CONDITIONS TYP UNIT
[of Power dissipation capacitance per buffer Outputs enabled CL = 50 pF, f =1MHz z F
pd P P Outputs disabled L P 9 P

SUNoAD SOND PaduBApY
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54AC11244, 74AC11244
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

TEST s1
tPLH/tPHL OPEN
tpLZ/tPZL 2 x Vee
tPH2/tPZH GND

FROM OUTPUT
UNDER TEST

CL = 50 pF 500 Q

(See Note A) I

LOAD CIRCUIT

— — o — — VcC
INPUT
50% V| 50% V
(See Note B) H cc h cec
1]

| |
tPLH—) IQ—-—D!-‘PHL

| + — —VoH
OUTPUT  50% Vcc% 50% Vcc Sk
VoL

N

ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, = 60Q, t; = 3ns, 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.

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS

[72]
PROPAGATION DELAY TIMES ‘%’
OUTPUT CONTROL Vee .g
(Low-level enabling)w Vee f 50% Vce )
| ——————— 0
OUTPUT —tPzL—p) —tPLZ—p 7))
WAVEFORM 1 ! ! I = Vee (@)
S1at2 x Vgo 1 50% Vee | 20% Ve E
(See Note C) | t — ="VoL
je—tPzH—p | &)
ouTPUT H H —  —Von
WAVEFORM 2 50% Ve I 80% Vce <
S1 at GND ! !-\ 7]
(See Note C) —tPHz—>] =0 Q
c
©
>
2
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54ACT11244, 74ACT11244
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

D2957, AUGUST 1987 —REVISED JANUARY 1988

® 3-State Outputs Drive Bus Lines or Buffer 54ACT11244 . . . JT PACKAGE
Memory Address Registers 74ACT11244 . .. DW OR NT PACKAGE
(TOP VIEW)

Inputs are TTL-Voltage Compatible

® New Flow-Through Architecture to Optimize
PCB Layout

® Center-Pin Vgc and GND Configurations to
Minimize High-Speed Switching Noise

® EPIC™ (Enhanced-Performance Implanted
CMOS) 1-um Process

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

® Package Options Include Plastic ‘‘Small
Outline’’ Packages, Ceramic Chip Carriers,

N

and Standard Plastic and Ceramic 300-mil 54ACT11244 . . . FK PACKAGE
DIPs (TOP VIEW)
Mg Q O o
description 2289933 P
These octal buffers and line drivers are designed 23 21 2827726 3
specifically to improve both the performance and 1A2[]s 25[] 2A3 e
density of three-state memory address drivers, 1A1[06 24[] 2A4 (&)
clock drivers, and bus-oriented receivers and 1607 234 2G
transmitters. Taken together with the NC 8 22[INC \n
‘ACT11240 and 'ACT11241, these devices 1Y1[09 21]2va o
provide the choice of selected combinations of 1v2 J10 20(}2v3 E
inverting outputs, symmetrical G (active-low 1Y3 1 19 2v2 (&)
output control) inputs, and complementary G 121314 15 16 17 18 s
and G inputs. 525222; o
The 54ACT 11244 is characterized for operation -~060 O0agv o
over the full military temperature range of ) ) c
—55°C to 125°C. The 74ACT11244 is NC-—No internal connection g
characterized for operation from —40°C to b}
85°C. FUNCTION TABLE <
OUTPUT | DATA
controL| meut | 2UTPUT
1G, 2G A Y
H X z
L L L
L H H
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA documents contain information . Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to v}
Sciiston pr 8 lrme o Tets etumert Texas W
mnw:surily include testing of di panm:urs. INSTRUMENTS 2-153
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54ACT11244, 74ACT11244 _
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

logic symbolt logic diagram (positive logic)
15 124 N 15 24 D
1a1 23 > vl— v 1ag 123 N M v,
1A2 :zf: :;: 12 v
183 20 @ 3 12422 | N 12 1y,
1A4 ‘ 14 |
—1>
20 Y5O o na 129 N @ 1ve
2a2 187 ——-“‘1” 2v2 %
2A3 ‘:i’ L0 ovs
2na 14 12) 5va (13)
26-—°D—
TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 3
2 IEC Publication 617-12. 2 17 [{ (L
Pin numbers are for DW, JT, and NT packages. l/
2n2 118 P( 10 .y,
— >
a3 19 [{ (L.
l/
2ng 12 N: 12,0,
l/

Input voltage, Vi (see Note 1) .. ....... ... ..,
Output voltage, VO (see Note 1) . . . ...... . ... ... i,

SHUNoN) SOIND P3dueApy

Supply voltage, VCC + - -+ v v oo oo i PPN

Input clamp current, IK (V] <K Oor VI > VCC) -+« oo i e e
Output clamp current, IoK (VO < OorVo >Vce) ... oo
Continuous output current, I0 (VO = 0to VCC) ... oo v v iv it
Continuous current through Vcc or GND pins . . .. ... ... it
Storage temperature range . . .. ... ..ot i vttt

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

-0.5Vto6V
-0.5V.to Vcc+0.5V
-0.5VtoVcc+0.5V
+20 mA

% Stresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the 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

54ACT11244 74ACT11244 UNIT

MIN MAX MIN MAX
Vcc  Supply voltage 4.5 5.5 4.5 5.5 \Y
ViH High-level input voltage 2 2 Vv
ViL Low-level input voltage 0.8 0.8 \
loH High-level output current -24 -24 mA
loL Low-level output current 24 24 mA
V| Input voltage 0 Vee 0 Vee \
Vo Output voltage 0 Vee 0 Vce \
dt/dv  Input transition rise or fall rate [o] 10 [0] 10 ns/V
TA Operating free-air temperature -55 125 -40 85 °C

i
EXAS
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54ACT11244, 74ACT11244
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

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

TA = 25°C 54ACT11244 74ACT11244
PARAMETER TEST ITION Y NIT
CONDITIONS CC "win TYP  MAX | MIN WAX | MIN _MAX | U
lon = —50 uA 45V | 44 4.4 4.4
OH = 55V | 54 5.4 5.4
45V [ 3.94 3.7 3.8
VoH = - \Y
'OH = —24mA 55V | 4.94 47 2.8
IoH = —50 mAt 5.5V 3.85
IoH = —75 mAT 5.5 V 3.85
4.5V 0.1 0.1 0.1
oL = 50 A 55V 0.1 0.1 0.1
4.5V 0.36 0.5 0.44
VoL oL = 24 mA v
oL ™ 5.5V 0.36 0.5 0.44
oL = 50 mAT 5.5 V 1.65
loL = 75 mAT 5.5 V 1.65 2
loz Vo = Ve or GND 5.5V +0.5 +10 +5 uA
[] V) = Ve or GND 5.5V +0.1 *1 +1 A
Icc V| = VccorGND, Ig = 0| 5.5V 8 160 80 | uA ﬁ
One input at 3.4 V, o —
AiecH BV 0.9 1 1 A
cc Other inputs at GND or Vg 55 m 3
Ci V) = Vcc or GND 5V 4 pF ]
Co Vo = Ve or GND 5V 10 pF o
T Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. w
This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than O V or V. o
switching characteristics, Vgcc = 5V £0.5 V (see Figure 1) g
FROM TO TA = 25°C 54ACT11244 74ACT11244
PARAMETE| UNIT
R {INPUT) (OUTPUT) [ MIN TYP MAX | MIN MAX | MIN MAX '8
tPLH A v 1.5 6 89| 15 106 | 1.5 9.9 ns o
tPHL 1.5 64 86| 1.5 9.7 | 1.5 9.2 c
tpzH 1.5 6.6 11.3] 1.5 134 | 15 12.5 o
G Y ns
tpzL 1.6 6.7 105]| 1.5 122 | 1.5 11.4 >
tPHZ = v 1.6 74 98] 1.5 108 | 1.5 10.4 ns <
tpLz 15 7.8 106 | 15 116 | 1.5 11.2 <
operating characteristics, Vgcc = 5V, Ta = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Output: bled
de Power dissipation capacitance per buffer OEtZ:t: Z?saabl(:d CL = 50 pF, f = 1 MHz 2; pF
EXAS {f
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54ACT11244, 74ACT11244
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

02 x Vce :
FROM OUTPUT TEST 1
UNDER TEST O OPEN tPLH/tPHL OPEN
GND tpLZ/tPZL 2 x Vee

CL = 50 pF

(See Note A) I

tPHZ/tPZH GND

LOAD CIRCUIT
———— —3V
INPUT
1.5V 15V
(See Note B) _m_ 0
| |
tPLH-—| le—>-tPHL

1

N

| + — —Vou
OUTPUT  50% Vcc% 50% vccsk
VoL

PROPAGATION DELAY TIMES

OUTPUT CONTROL 3v
N 1.5V 1.5V
(Low-level enabling) | s

- —_—— — —
OUTPUT le—tpzL-—p| j—tPLz—p)
WAVEFORM 1 ! ! ] = Vec
s1at2 x Ve | 50% Vee | 20% Ve
(See Note C) | . t - — —="=VoL
Je—tPzH —p|
OUTPUT H ! — — — — Vo
WAVEFORM 2 1 80% Voe
50% V.
S$1 at GND 7' cc. | !-\ -o
(See Note C) l¢—tPHZ—

ENABLE AND DISABLE TIMES

NOTES: A. CL includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z5 = 50Q,t, = 3ns, 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.

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS

SUNOAID SOIND PIdUBADPY
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54AC11245, 74AC11245
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

D2957, JULY 1987 —REVISED MAY 1988

3-State Outputs Drive Bus Lines Directly 54AC11245 . . . JT PACKAGE
74AC11245 . . . DW OR NT PACKAGE

New Flow-Through Architecture to Optimize (TOP VIEW)

PCB Layout

® Center-Pin Vgc and GND Configurations to
Minimize High-Speed Switching Noise

® EPIC™ (Enhanced-Performance Implanted
CMOS) 1-um 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 54AC11245 . . . FK PACKAGE
These octal bus transceivers are designed for (TOP VIEW) (7,
asynchronous two-way communication o< 8uv 8 0 © =
between data buses. The control function 0m>2>ma0 -
implementation minimizes external timing ( :4: :3 2 1 2:3 27 26 2
requirements. B2[)s 25(] B7 6
The devices allow data transmission from the A B1 [l6 24(] EB
bus to the B bus, or from the B bus to the A bus, DIR 17 z03s N
depending upon the logic level at the direction Nc s 22[INe o
control (DIR) input. The enable input (G) can be Al e 21 A8 E
used to disable the device so that the buses are Az o 20[ A7 (&)
effectively isolated. A3 In 190 A6
121314 15 16 17 18 o]
The 54AC11245 is characterized for operation oo ()
over the full military temperature range of :z' % % % % % 2 g
~55°C to 125°C. The 74AC11245 is o 0o
. ; . ©
characterized for operation from —40°C to NC—No internal connection >
85°C. ©
FUNCTION TABLE
DIRECTION
EN%BLE CONTROL OPERATION
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.
PRODUCTION DATA documents contain information . Copyright © 1987, Texas Instruments Incorporated

current as of publication date. Products conform to
specifications per the terms of Texas Instruments

standard warranty. Production processing does not i -
necessarily include testing of :Il parlmgurs. lNSTRUMENTS 2-157
POST OFFICE BOX 655012 *» DALLAS, TEXAS 75265
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54AC11245, 74AC11245
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

logic symbol?

logic diagram (positive logic)

13 A re
DIR &t‘ 3 EN1 [BA] DIR
3 EN2 [ABI]

) m! (23) A1
A1—t: V1 < B1

@ P2y 22)
A2 ¢p] B2 A2
set—Tme
Ada) ot A3
Ao e >
A e e e
A7 o a8 A4
A8 ——et>—]  «»—— 88

A5

|EC Publication 617-12.

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

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and

A6

A7

A8

(24) ——Cﬁ
I J: 03 &
(1)
P | ea
J
2)
@2
B2
3) {Sj ~
1 ‘3\1 e .
(4)
] 20
(9) ~ B4
¥ 1 an
BS
{10) ~N
! t 5.1 we
86
(11 ~
P | us o
(12)
! E 71\‘ aa

Pin numbers shown are for DW, JT, and NT packages.
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54AC11245, 74AC11245
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

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

Supply VOltage, VCGC - - v o v it i e -05Vto7V
Input voltage, Vi(see Note 1) . ...... ... .. ... -0.5VtoVcc+0.5V
Output voitage, Vo (see Note 1) . . .......... e -0.5VtoVcc+0.5V
Input clamp current, IK (V] <K O0or Vi > VCC) « oo i i +20 mA
Output clamp current, IoK (VO < 0orVO > VEC) - o v vv v i +50 mA
Continuous output current, I0 (Vo = OtoVce) ... .. P +50 mA
Continuous current through Vcc or GND pins . . .......... ... . ., +200 mA
Storage temperature range .. ... e e e —65°C to 150°C

1 Stresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratmgs
only and functional operation of the device at these or any other conditions beyond those ind d under ‘‘r ded g
conditions’’ is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect devnce rellablllty

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

recommended operating conditions

N

54AC11245 74AC11245 UNIT

MIN NOM MAX [ MIN NOM MAX
Ve Supply voltage 3 5 5.5 3 5 5.5 v 7))
Veec =3V 2.1 2.1 =
VIH High-level input voltage Veec =45V 3.15 3.15 v -
Vee = 65V 3.85 3.85 o
Veec =3V 0.9 0.9 Py
ViL Low-level input voltage Vcc = 45V 1.35 1.35 v o
Vce = 6.5V 1.65 1.65 (/5]
Vcc =3V -4 -4 o
IoH High-level output current | Vcc = 4.5V -24 -24 mA E

Vee =565V -24 -24
Vcc =3V 12 12 o
loL Low-level output current | Vg = 4.5V 24 24 mA e}
Vcc = 5.5V 24 24 Q
Vi Input voltage 0 Vee 0 Vece \ Q
Vo Output voltage 0 Vee 0 Vee Vv ¢=B
At/Av Input transition rise or fall rate 0 10 o] 10 | ns/V >
TA Operating free-air temp ~55 125 | -40 85 °C ©
<

EXAS ‘tif 2159
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54AC11245, 74AC11245 o
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

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

: TA ® 25°C 54AC11245 7 74AC11245-
PARAMETE TEST DITIONS v - UNIT
R R CON CC "MIN  TYP MAX | MIN MAX | MIN MAX
3v| 29 - B 2.9 2.9
I0H = —50 kA 45V | 4.4 | a4 4.4
55V | 5.4 ) 5.4 5.4
IoH = —4 mA 3v |2 2.4 2.48 .
Vo OH m 58 ‘ v
lon = —24 mA 45V | 3.94 3.7 | 38 :
OH = 55V | 4.94 4.7 4.8
IoH = —50 mAT 5.5 V ‘ 3.85
loy = =75 mAT 55V | - B '3.85
i i 3V C 01" i 041 0.1
oL = 50 uA 45V 0.1 0.1 0.1
5.5 V 0.1 0.1 0.1
oL = v . .5 .44
VoL oL = 12 mA 3 0.36 0 0 v
ol = 24 mA 4.5V 0.36 0.5 0.44
oL = 5.5V 0.36 0.5 0.44
loL = 50 mAT 5.5 V 1.65
loL = 75 mAT 55V | : ) 1.65
AorB
0.5 : £1 +5 | pA
W |portst | Vo=vecorGND | 55V * R ° #
G or DIR +0.1 +1 £1 uA
V| =V GND,
Icc I=.Yecor 5.5V 8 160 80 | A
lo=0 )
Ci V| = Vg or GND 5V 4 : - pF. -
Cio Vo = Ve or GND 5V 12 . B pF
TNot more than one output should be tested at a time, and the duration of the test shiould not exceed 10 ms.
For 1/0 ports, the parameter || includes the off-state output current.
operating characteristics, VcC = 5V, TA = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Outputs enabl . 64
Cpd Power dissipation c itance per transceiver 0::2:; :li:b::i CL = 50 pF, f=1MHz . 6 pF

SHNJID SOIND Paduenpy
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54AC11245, 74AC11245
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

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

FROM T0 TA = 25°C 54AC11245 74AC11245
PARAMETER (INPUT) (OUTPUT) | MIN TYP MAX | MIN MAX | MIN max | N7
PLH 15 65 112] 15 133 15 125
B A
PHL Aor Bor 15 57 85| 15 03| 15 97| ™
PzH 15 86 142 15 171 | 15 15.9
tpzL G BorA 156 82 115| 15 13.7 ] 1.5 27| ™
tPHZ 15 77 105 15 19| 15 11.3
A
PLz g Bor 15 85 12| 15 138 | 15 3] ™
switching characteristics over recommended operating free-air temperature range,
Vee = 5V £ 0.5V (unless otherwise noted) (see Figure 1)
FROM T0 TA = 25°C 54AC11245 74AC11245
T uNIT
PARAMETER (INPUT) (OUTPUT) | MIN TYP MAX | MIN MAX | MIN MAX
tPLH 16 48 85| 15 102] 15 95 2
B A
tPHL Aor Bor 15 41 63| 15 74| 15 69| ™
tpZH 15 62 102 15 124 | 15 1.4 »
Bor A
L G o 15 59 86| 15 103 | 1.5 95| ™ -
=
PHZ 15 64 88| 15 0] 15 9.5
Bor A
Lz G or 15 7 96| 15 1] 1.5 04| ™ (T}
©
O
(&)
c
©
>
<

EXAS {i’ 2-161
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54AC11245, 74AC11245
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

02 x Vecc )
FROM OUTPUT TEST s1
UNDER TEST O OPEN { tpLriteHL OPEN
GND tpLZ/tpZL 2 x Vge

CL = 50 pF " 500 Q

(See Note A)“ l N

tpHZ/tPZH GND

LOAD CIRCUIT

PUT oo
IN

50% V| 50% V|
(See Note B) H cc h cc o

) I |
tPLH-J—P) k—i!-'rm.

| + — —VoH
oUTPUT  50% vec - 50% Vec
VoL

PROPAGATION DELAY TIMES

Vee
OUTPUT CONTROL S| {
(Low-level enabling) h 50% Ve ] 50% Vce

- ———————0

N

OUTPUT e—tpzL—>| tPLZ—b|
WAVEFORM 1 ! i | = Vee
S1at2 x Vgo I 50% Vce | 20% Vg
{See Note C) | 1 ———="=VoL
je—tPzH—p|
OUTPUT H ' — — —VOH
WAVEFORM 2 ! 80% Vee
$1 at GND s0%Vee | !
{See Note C) —tpHz—d =0

ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 509, t; = 3ns, 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.

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS

sunoN) SOIND PoduUBAPY
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54ACT11245, 74ACT11245
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

D2957, JULY 1987 —REVISED AUGUST 1988

3-State Outputs Drive Bus Lines Directly 54ACT11245 . . . JT PACKAGE

i 74ACT11245 . . . DW OR NT PACKA
® Inputs are TTL-Voltage Compatible GE

(TOP VIEW)

® New Flow-Through Architecture to Optimize
PCB Layout

® Center-Pin Vg and GND Configurations to
Minimize High-Speed Switching Noise

® EPIC™ (Enhanced-Performance Implanted
CMOS) 1-um 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 2
54ACT11245 . . . FK PACKAGE
description (TOP VIEW) *
These octal bus transceivers are designed for o< 8 ) 0 © =
asynchronous two-way communication ©@D>Z>00 3
between data buses. The control function dirkdrind 77 %6 o
b
implementation minimizes external timing B2 s 25(] B7 Py
requirements. B1 [le 24} 88 o
The device allows data transmission from the [::2 %; ;ZE gc 72
A bus to the B bus, or from the B bus to the A1 fo 210 A8 O
A bus,‘ depending upon the logic level at the A2 fro 200 A7 E
direction control (DIR) input. The enable input (G) A3 oo 1] A6 (&)
can be used to disable the device so that the 1213 14 15 16 17 18 -
buses are effectively isolated. Ve Tam Yo Won Wem Tum o
The 54ACT 11245 is characterized for operation 3( % % g % % 2 12
over the full military temperature range of vo 0o %
-55°C to 125°C. The 74ACT11245 is NC—No internal connection >
characterized for operation from —-40°C to o]
85°C. <
FUNCTION TABLE
DIRECTION
EN%BLE CONTROL OPERATION
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.
mxgm“ﬁ?%&tr&zz??n??w& ig‘:‘:‘ﬂ'g:: % Copyright © 1987, Texas Instruments Incorporated
spacifications per the terms of Texas Instruments

standard m'mml.. Production processing does not
u

EXAS
necassarily include testing of all parameters. lNS]RUMENTS 2163
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54ACT11245, 74ACT11245
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

logic symbolt : logic diagram (positive logic)
c‘;-——hgi: G3 DIR (24)
DIR—t 3 EN1 [BA]
3 EN2 [AB] 13) =
C (1)
(1) 2
S Al A e TV TS ] e
(2) P2Vi— (22) (2) ~ 8
AZ-(-a)—-Q-’— _‘-.WBZ A2
A3 == o83 | e B2
NI > a3l {5: ~
ASTo e M 1 @n .
T -5 86 4
AT > o A T v 1 (20)
A8 ——a—>—{ |—e»——B8 @ ~N B4
s p
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and I —‘j’Ll 17 e
IEC Publication 617-12. 1101 ANy
Pin numbers shown are for DW, JT, and NT packages. A6 Sh
L 1 ue
ap 110 N 5
! ) "2 1 us
as 12 g

|l (14)
;—2 I—l— B8

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

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

Supply Voltage, VO G + - -« oo e e e -05Vto7V
Input voltage, Vi(see Note 1) ........ ... .. i, -0.5VtoVcc+0.5V
Output voltage, VO (see Note 1) . .. ... ...ttt -0.5VtoVcc+0.5V
Input clamp current, IK (V] K 0 0or V| > VCC) -« ot v i e e e +20 mA
Output clamp current, IoK (VO < 00orVO > VCC) - - v oo i +50 mA
Continuous output current, I0 (VO = 0to VCC) ... v i it i .. 50 mA
Continuous current through Voc or GND pins .. ......... ... i ... 200 mA
Storage temperature range . . .. . ... ..ot v i et tin et —-65°C to 1560°C

* Stresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
operating

ded

only and functional operation of the device at these or any other conditions beyond those indi d under ‘‘recorr
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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e 54ACT11245, 74ACT11245
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

654ACT11245 74ACT11245 UNIT

MIN MAX MIN MAX
Vcc  Supply voltage 4.5 5.5 4.5 5.5 \
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
10H High-level output current -24 —24| mA
loL Low-level output current 24 24| mA
\ Input voltage 0 Vee 0 Vee 4
Vo Output voltage 0 Vee 0 Vee \
At/Av  Input transition rise or fall rate [¢] 10 [o] 10| ns/V
TA Operating free-air temperaturé ~-55 125 -40 85 °C

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

N

TA = 25°C 54ACT11245 74ACT11245
T TEST NIT
PARAMETER EST CONDITIONS vee N TP WAX N AX i max ] Y
45V | 4.4 4.4 4.4 )
loH = ~50A 55V | 5.4 5.4 5.4 s
45V | 3.94 3.7 3.8 -
VoH IoH = —24 mA v
OH m 5.5V | 4.94 4.7 48 o
IoH = —50 mAT 5.5V 3.85 5
IoH = —75 mAT 5.5 V 3.85
4.5V 0.1 0.1 0.1 (7))
loL = 50 A 55V 0.1 0.1 0.1 o
44
VoL - 4.5V 0.36 0.5 0. v
loL = 24 mA 55V 0.36 05 0.44 =
loL = 50 mAT 5.5 V 1.65 o
loL = 75 mAT 5.5 V 1.65 b o)
10z Vo = Vce or GND 5.5 V £0.5 +10 5 | uA ()
I V| = Vcc or GND 5.5V 0.1 +1 1| WA o
Icc Vj = VccorGND, Ip =0| 55V 8 160 80 A %
One input at 3.4 V,
alget 5.5V 0.9 1 1 A >
cc Other inputs at GND or Vo m o]
Ci V| = Vgc or GND 5V 4 pF <
Cio Vio = Vec or GND 5V 12 pF
tNot 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 O V or V.
switching characteristics, VCC = 5 V £0.5 V (see Figure 1)
FROM TO TA = 256°C 54ACT11245 74ACT11245
i UNIT
PARAMETER (INPUT) (OUTPUT) | MIN  TYP .  MAX | MIN MAX | MIN MAX
tPLH 1.6 6.2 92| 1.5 106 | 1.5 10
TPHL AorB BorA 15 54 86| 15 96| 15 9.1
tpZH — 1.5 8.1 12| 1.5 14.1 1.5 13.2 N
S
PL G AorB 15 82 117 ] 15 137 | 15 12.9
~ 1. 3 11.8| 1.5 136 | 1.5 12.9
tPHZ G AorB 5 9.3
tpLz 1.5 98 129 15 146 | 1.5 13.9
EXAS {f
l - 2-165
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54ACT11245, 74ACT11245
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

operating characteristics, Vgc = 5V, TA = 256°C

PARAMETER TEST CONDITIONS TYP UNIT
) Output: bled 66
Cpd  Power dissipation capacitance per transceiver Oztz:t: Ta “e — CL = 50 pF, f = 1 MHz 9 pF
—

-
PARAMETER MEASUREMENT INFORMATION

02 x Vee TEST s1
FROM OUTPUT
UNDER TEST O OPEN tPLH/tPHL | OPEN
GND tpLZ/tPzL 2 x Vee
CL = 50 pF 500 tpHZ/tpzH | GND

(See Note A)“ | N

N

LOAD CIRCUIT
—— —— =3V
INPUT
. 1.5V
(See Note B) ] 18V h o
| |
tPLH-—P) l—>-tPHL
|

| + — —VoH
OUTPUT 50% Vcc% 50% Vcc*
VoL

PROPAGATION DELAY TIMES

OUTPUT CONTROL 3V
: 1.5V 1.5V
(Low-level enabling) h
ouTPUT le—tpzL—p] NPz

WAVEFORM 1 !
S1at2 x Vgg | 50% Vcc

!

|

(See Note C) | t

: l&—tPzH—| |

! t

o T
a ~

(See Note C) l—tpHz—l =0

ENABLE AND DISABLE TIMES

SHN2AID SOIND PedueApy

OUTPUT

NOTES: A. Cy includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50 Q, t; = 3 ns, t§ = 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.

FIGURE 1. LOAD CIRCUIT AND VOLTAGE WAVEFORMS

TeExas "J
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54AC11373, 74AC11373
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

D2957, MAY 1987 —REVISED JANUARY 1988

8 Latches in a Single Package 54AC11373 . . . JT PACKAGE
74AC11373 ... DW OR NT PACKAGE
3-State Bus-Driving True Outputs (TOP VIEW)

Full Parallel Access for Loading

Buffered Control Inputs

New 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-um Process

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

® Package Options Include Plastic ‘*Small
Outline’” Packages, Ceramic Chip Carriers,

N

54AC11373 . . . FK PACKAGE

3 H > (TOP VIEW)
and Standard Plastic and Ceramic 300-mil o o (2]
DIPs oo OO0 Oao h
< >Z> 1,0 = |
- N ( LU ) S ) D ) S S S S o
description 4 3 2128272 i
) 2D[)s 25} 7D Yy
These 8-bit latches feature three-state outputs 10f6 24(] 8D (&)
designed specifically for driving highly capacitive och7 2afc (7))
or relatively low-impedance loads. They are nchs 22[]nC O
particularly suitable for implementing buffer 1afe 2180
registers, 1/0 ports, bidirectional bus drivers, and E
: g 20010 20} 7@ [3)
working registers. saf 19] 60
The eight latches of the ‘AC11373 are 121314 16 16 17 18 <
transparent D-type latches. While the enable (C) Oooooaod 8
is high, the Q outputs will follow the data (D) SEZ<55" c
inputs. When the enable is taken low, the Q . ) [1+]
outputs will be latched at the levels that were NC—No internal connection %
set up at the D inputs. FUNCTION TABLE (EACH LATCH) P
A buffered ou.tput—control l_npl{t (OC) can be use.d NPUTS SUTPUT
to place the eight outputs in either a normal logic —
state (high or low logic levels) or a high- OC ENABLEC D e
impedance state. In the high-impedance state :: H H H
the outputs neither load nor drive the bus lines H L L
significantly. The high-impedance third state and L L X Qo
increased drive provide the capability to drive the H X X z
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 564AC11373 is characterized for operation over the full military temperature range of —55°Cto 125°C.
The 74AC11373 is characterized for operation from —40°C to 85°C.
EPIC is a trademark of Texas Instruments Incorporated
PRODUCTION DATA documents contain information . Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to '}
andard wapranty. Producton rocessing doss ot 2-167
s . -
necessarily include testing of apll paramgt'crs. lNST RUMEN’FS
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54AC11373, 74AC11373
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

logic symbolt logic diagram (positive logic)
oc 24 ~ren — (24) JN
cl13 J., C Q-
o - (13)
@) = 0, C—D* 1
2p (22) | | (2,9 23 1TI¢ (LI
3p (21 (TN ) 1D=———"1—10
4p 1200 (4) )
sp 17| |95 ¢olc1 (2)
e _\16) 10 _ o pi22) 10 20
70 (15| (TS
gp 14! (KETI y
‘ 21 | & . 18) 0
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 3D———

IEC Publication 617-12.
Pin numbers shown are for DW, JT, and NT packages.

-
o
2

)

Proy - LI ] P 40

IESI
&
a
=]

50171
ne
6D =]
q c1 a (11i
0 (15) 1D 7Q

c1 a (12)
BD(14) o | 8Q

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

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

Supply voltage, VCC - .+« oot e -05Vto6V
Input voltage, Vi (see Note 1) ... ... ..., -0.5VtoVcc+0.5V
Output voltage, Vo (seeNote 1) . .. ....... ... ... -0.5VtoVcc+0.5V
Input clamp current, IK (V] < OorV| > VCC) -+ v oo +20 mA
Output clamp current, IoK (VO < OorVO > VCC) .o +50 mA
Continuous output current, I0 (VO = 0to VCC) -« v v i i i i +50 mA
Continuous current through Vecor GND pins .. .. ... ... ... .. L, +200 mA
Storage temperature range . ... .. ..o e v v v inin et e s —-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.

s
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54AC11373, 74AC11373
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

recommended operating conditions

54AC11373 74AC11373 UNIT
MIN NOM MAX | MIN NOM MAX
Vcc  Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 \%
Vee = 3V 2.1 2.1
VIH High-level input voltage Ve =45V 3.16 3.15 \
Vee = 5.5V 3.85 3.85
Veg =3V 0.9 0.9
V)L Low-level input voltage Vee = 45V 1.35 1.35 A
Vee = 5.5V 1.65 1.65
Vee =3V -4 -4
IoH High-level output current | Vg = 4.5V —-24 -24 mA
Vcg =565V —-24 -24
Veg =3V 12 12
loL Low-level output current Ve =45V 24 24 mA
Vee =565V 24 24
Vi Input voltage [¢] Vee (9] Vee \ 2
Vo Output voltage [¢] Vee [¢] Vce \

N oC 0 5 0 5 n
dt/dv  Input transition rise or fall rate Data, C 5 o o ) ns/V =
TA Operating free-air temperature —-55 126 | -40 85 °C 3

NOTE 2: No electrical or switching characteristics are specified at Voc < 3 V. Operation between 2 V and 3 V is not recommended, =

but within that range, a device output will maintain a previously established logic state. 0

electrical characteristics over recommended operating free-air temperature range (unless otherwise 72]

noted) g
Ta = 25°C 54AC11373 74AC11373

PARAMETER TEST CONDITIONS Vee N A TYP  MAX N MAX N MAX UNIT o

3V 2.9 2.9 2.9 ol

IOH = —50 pA 45V | 4.4 4.4 4.4 T}

55V | 5.4 5.4 5.4 (3]

von 37 ) v | 8

IoH = -24 mA . . . . >

5.5V | 494 4.7 4.8 e}

loH = —50 mAT 5.5 V 3.85 <

IoH = —75 mAT 5.5 V 3.85

3V 0.1 0.1 0.1
loL = 50 yA 4.5V 0.1 0.1 0.1
5.5V 0.1 0.1 0.1
VoL loL = 12 mA 3V 0.36 0.5 0.44 v
loL = 24 mA 4.5V 0.36 0.5 0.44
5.5V 0.36 0.5 0.44
loL = 50 mAT 5.5V 1.66
loL = 75 mAT 5.5 V 1.65
loz Vo = Vgg or GND 5.5 V +0.5 +10 +5 A
Iy V| = Vg or GND 5.5 V +0.1 +1 +1 A
Iec Vi=VecorGND, | g gy 8 160 80 | A
lo =0
Ci V| = Vg or GND 5V 4 pF
Co Vo = Vcc or GND 5V 10 oF
TNot more than one output should be tested at one time, and the duration of the test should not exceed 10 ms.
{f
EXAS
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54AC11373, 74AC11373
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

timing requirements (see Figure 1)

N

sunoN) SOIND PadueApy

Vce Ta = 25°C 54AC11373 74AC11373 oNIT
RANGE | MIN MAX | MIN MAX | MIN MAX
3.3 +0.3V| 5.5 5.5 5.5
Pul ion, igh
tw Pulse duration, enable C hig 5 105V 2 2 2 ns
Tt Setup time, data before 3.3 +0.3V 4 4 4 ns
SU enable C| 5 +0.5 V 3.5 3.5 3.5
3. 3V 2
ty Hold time data after enable C | 3203 2 2 ns
5 +0.5 V 2 2 2
switching characteristics over recommended operating free-air temperature range (unless otherwise
noted) (see Figure 1)
FROM TO Vee TA = 25°C 54AC11373 74AC11373
PARAMETER
(INPUT) | (OUTPUT)| RANGE | MIN TYP MAX | MIN MAX | MIN max | N7
. 3.3 +0.3V| 1.5 9 131 | 1.5 165.7 | 1.5 14.8
PLH b o 5:05V | 15 6 89| 15 11| 15 03]
. 3.3 +0.3V| 1.5 10.6 | 1.5 124 | 1.5 11.7
PHL 505V | 15 55 76| 15 91| 15 8.4
. 33 +03V| 1.5 10 145 1.5 174 | 1.5 16.3
PLH 505V | 15 65 10| 15 121 ] 1.6 1.3
C Any Q ns
. 33 +03V| 15 95 128 | 1.5 152 | 1.5 14.2
PHL § +0.5 V 15 65 91| 1.5 11| 15 10.2
oz 3.3+03V| 15 9 131 | 1.5 15.7 | 1.5 14.7
5 +0.5 V 15 65 95| 1.5 11.6 | 1.5 10.8
oc
) ¢ AV Q S 03v] 15 85 116 15 11| 1.5 31| ™
PZL 505V | 15 6 86| 15 109 | 15 9.7
. 33+03V| 15 95 12| 1.5 131 | 1.5 12.7
PHZ . 505V | 1.5 85 106 | 15 115 | 15 111
ocC Any Q ns
R 33+03V| 15 75 102 | 1.5 1.3 1.5 10.8
PLZ 5:05V | 15 6 82| 15 91| 15 8.7
operating characteristics, Vgcc = 5V, TA = 256°C
PARAMETER TEST CONDITIONS TYP | UNIT
Outputs enabled 47
de Power dissipation capacitance per latch Oztzzt: :?:abred CL =50pF, f=1MHz 36 pF

Texas
INSTRUMENTS
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54AC11373, 74AC11373
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

02 x Vce
FROM OUTPUT TEST s1
UNDER TEST O OPEN tPLH/tPHL OPEN
GND tpL2/tPZL 2 x Vee

CL = 50 pF 500 0

(See Note A) I

tPHZ/tPZH GND

LOAD CIRCUIT
— — —Vce
TIMING INPUT
(SeeNoteB)y A7 N yee—— = — Vee
| 0 HIGH-LEVEL

tud M- INPUT 2

| th I o]

I et je—tw—bj

] + — ———-Vcc Vee n
DATA INPUT  50% LOW-LEVEL P
INPUT 5

o e 0
o
SETUP AND HOLD TIMES PULSE DURATION =
. — — —— —Vec \n

INPU
v 50% V,
(See Note B) 50% Vee | % Vee OUTPUT CONTROL ™Y 50% v mowves Ve o
! O (Low-level enabling) | _——— —0 E
‘ ' le - O
1 k¢
tPLH-ll-—-—-D! | . oUTPUT i PZL-b: !ﬂ- PLZ-D! e o
IN-PHASE ! O WAVEFORM 1 T *50% vee | £20% vee o
OUTPUT 50% Voo S1at2 x Vge : | ' = v 8
See Note C
| o V, (Se e C) & tPzH B JetPHZ ¥ c
j—-tPHL OUTPUT | h Vom ©
WAVEFORM 2 4 Xs0% v, >
50% V c
1 at GND cc 55 o
(See Note C) <
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C_ includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR = 10 MHz, Z5 = 609, t, = 3ns,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.

Texas ‘@ 9171
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54ACT11373, 74ACT11373
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

D2957, JUNE 1987

8 Latches in a Single Package 54ACT11373. . . JT PACKAGE
74ACT11373 .. . DW OR NT PACKAGE
3-State Bus-Driving True Outputs (TOP VIEW)

Full Parallel Access for Loading
Buffered Control Inputs
Inputs are TTL-Voltage Compatible

New 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-um Process

® 500-mA Typical Latch-Up Immunity at

0,
125°C 54ACT11373 . . . FK PACKAGE
® Package Options Include Plastic ‘‘Small (TOP VIEW)

N

Outline’” Packages, Ceramic Chip Carriers, [SEIRNS) -.‘B
and Standard Plastic and Ceramic 300-mil 8992538 '5
DIPs T RER H o
description fg %: ziE ;g (&)
These 8-bit latches feature three-state outputs ocpr 23[]c (/7]
designed specifically for driving highly capacitive NC[8 22[Ine (@)
or relatively low-impedance loads. They are 19 21[]8a E
particularly suitable for implementing buffer 2ap10 20} 70 &)
registers, 1/0 ports, bidirectional bus drivers, and 3afn 19{}ea
working registers. 121314 15 16 17 18 <
[ W o o Vo W W W | 0
The eight latches of the ‘ACT11373 are 982g282¢ Q
transparent D-type latches. While the enable (C) oo 0o c
is high the Q outputs will follow the data (D) NC—No internal connection g
inputs. When the enable is taken low, the Q bel
outputs will be latched at the levels that were <

set up at the D 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-

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 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 85°C.

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA documents contain information N Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to 1/
specifications per the terms of Texas Instruments

standard warranty, Production processing does not INSTRUMENTS 2173
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54ACT11373, 74ACT11373
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

FUNCTION TABLE (EACH LATCH) logic diagram (positive logic)
INPUTS OUTPUT 24)
OC ENABLEC D Q oc ED ‘
L H H H L3 «
L H L L B (1)
c1
10
L L X Qo 1DL 1D
H X X z
<
. ¢-olc1 (2)
logic symbolt ,0i22) m 20
oc 24 ] EN [
cli3) c1 ®oC1 (3)
L ,. ap 20 0 30
0 &.‘1 D > v ._.(.1..)._ 10
2p 122) 2,4
(21) (3) 1
3D [ 3Q 9
ap (20 @ 0 20 f; o— B 10
sp 17 [,
&0 (16! 1o _ <
7p 15) N0 N o ;& (L)
sp_ 1% [KETHIPS soZ Lt ®

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and c1 (10)
|IEC Publication 617-12. (16) o— 6Q
Pin numbers shown are for DW, JT, and NT packages. 6D 1

3

g2

=

=
~
o

7D (15)

(12) 8a

[ &
R

14
BD( )

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

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

Supply voltage, VO - - -+t et -05Vto6V
Input voltage, Vi (see Note 1) . ... ... .. i -0.5VtoVcc+0.5V
Output voltage, Vo (see Note 1) . .. ... ... .. -0.5VtoVcc+0.5V
Input clamp current, IK (V] K 00r VI > VCC) «« v oo it e +20 mA
Output clamp current, IoK (VO < OorVo > VCG) - .o +50 mA
Continuous output current, I0 (VO = 0to VCC) ..o oo +50 mA
Continuous current through Vcc or GND pins ... ... ... o +200 mA
Storage temperature range . . . ... ... ... i ittt —-65°C to 150°C

tStresses beyond those listed under ‘‘absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only and functional operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating

conditions’” is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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54ACT11373, 74ACT11373
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

recommended operating conditions

54ACT11373 74ACT11373| |
MIN  MAX MIN  MAX
Vce  Supply voltage 4.5 5.5 4.5 5.5 \
ViH High-level input voltage 2 2 \%
ViL Low-level input voltage 0.8 0.8 \
I0H High-level output current -24 ~24 mA
loL Low-level output current 24 24 mA
Vi Input voltage 0 Vce [*] Vce \
Vo Output voltage 0 Vce 0 Vee \
dt/dv  Input transition rise or fall rate o} 10 [¢] 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) 2
PARAMETER |  TEST CONDITIONS Vee Ta = 25°C S4ACT11373 74ACT11373 unIT
MIN TYP MAX | MIN MAX | mIN MAX
45V | 44 4.4 4.4 0
'oH = ~50 kA 55V | 54 5.4 5.4 "é"
45V | 3.94 3.7 3.8
VoH lon = ~24mA 5.5V | 4.94 4.7 4.8 v 2
IoH = —50 mAT 5.5 V 3.85 '(3
Io4 = —75 mAt 5.5 V 3.85 7
oL = 50 kA 4.5V 0.1 | 0.1 0.1 o
5.5 V 0.1 0.1 0.1
VoL oL = 24 mA 4.5V 0.36 0.5 0.44 v E
5.5V 0.36 0.5 0.44 (&)
loL = 50 mAT 5.5 V 1.65 o)
loL = 76 mAT 5.5 V 1.65 Q
0z Vo = Vce or GND 55V 105 10 5| A o
I Vi = Ve or GND 5.5 V £0.1 +1 +1 uA %
Ice Vi = Vec or GND, 55V 8 160 80 | A >
o =0 k]
One input at 3.4 V, Other
algcH inputs at GND or Ve 5.5 V 0.9 1 1| mA <
C; V| = Vgc 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 O V or V¢c.

timing requirements, Vcc = 5 +0.5 V (see Figure 1)

Ta = 25°C 54ACT11373 74ACT11373 UNIT
MIN MAX | MIN MAX | MIN MAX
tw Pulse duration, enable C high 5 5 5 ns
tsy Setup time, data before enable Cl 3.5 3.5 3.5 ns
tn, Hold time data after enable C | 3.6 3.6 3.5 ns

i
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54ACT11373, 74ACT11373
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

switching characteristics, Vgc = 5V +0.5 V'(see Figure 1)

FROM TO Ta = 25°C 54ACT11373 74ACT11373
PARAMETER i NIT
(INPUT) (OUTPUT) MIN TYP MAX | MIN MAX | MIN max | Y
PLH o o 15 7.5 103 | 1.5 127 | 1.5 el
tPHL 15 65 93] 1.5 106 | 1.5 10
t 15 85 11.3] 1.5 141 15 13
PLH C Any Q ns
tPHL 1.5 85 109 | 1.5 13| 1.5 12.2
tpzH ae 1.5 7 107 ]| 15 13.6 | 1.5 12,5 | -
(o] Any Q -
tpzL v 15 75 109 ] 15 129 | 15 2] "
tPHZ 1.5 10 121 ] 1.5 127 | 1.5 12.5
tpLz oc Any @ 15 75 95| 15 105 | 15 01|
operating characteristics, Vg = 5V, TA = 25°C
PARAMETER ) TEST CONDITIONS TYP | UNIT
t bl
2 de Power dissipation capacitance per latch Outputs enabled CL = 50 pF, f = 1 MHz 65 pF

Outputs disabled

54
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54ACT11373, 74ACT11373
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

©2 x Ve TEST st
O OPEN tPLH/tPHL OPEN
GND tpLZ/tPZL 2 x Vee
tPHZ/tPZH GND

FROM OUTPUT
UNDER TEST

Cp = 50 pF

(See Note A)I

= = =

LOAD CIRCUIT

- —— =3V

TIMING INPUT
(See Note B) | BN e 3V
0 HIGH-LEVEL
tsu.g! - INPUT l . 2
le-th—| je—t
w—>}
: -+ — — — — =3V 3v

DATA INPUT 15V 15V LOW-LEVEL

INPUT

ts

ircui

SETUP AND HOLD TIMES PULSE DURATION

— ——— =3V
INPUT
15V 1.5V 3v
(See Note B)_%—\__— OUTPUT CONTROL
| ] ) PR *' 15V %1_1.5 v

| (Low-level

|
1
tPLH-—P | OUTPUT =1"PZL-" letrzd|

! ! | = Vee
WAVEFORM 1 50% V.
S1at2 x Voo K50% veel 0% vee

(See Note C)

IN-PHASE
OUTPUT

ouTPUT v
50
| K S1 at GND % Vee s
OUT-OF-PHASE 50% Ve See Note C)
ouTPUT

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

Advanced CMOS C

NOTES: A. Ci includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR = 10 MHz, Zo = 50Q,t; = 3ns, 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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54AC11374, 74AC11374

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS

WITH 3-STATE OUTPUTS

D2957, JULY 1987 —REVISED DECEMBER 1987

8 D-Type Flip-Flops in a Single Package
3-State Bus-Driving True Outputs
Full Parallel Access for Loading

New 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-um 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 8-bit flip-flops feature three-state outputs
designed specifically for driving highly capacitive
or relatively low-impedance loads. They are
particularly suitable for implementing buffer
registers, 1/0 ports, bidirectional bus drivers, and
working registers.

The eight flip-flops of the ‘AC11374 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 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 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.

2D

ocC

NC
1Q
2Q
3Q

NC—

54AC11374 . .
74AC11374 . ..

. JT PACKAGE
DW OR NT PACKAGE

(TOP VIEW)

54AC11374 . . . FK PACKAGE
(TOP VIEW)
(%]
[SES
aao 0w Onano .~
O >2Z >0 0 :
L S g S S S S
4 3 2 1282726 2
5 2570 i
6 24(]8D (&)
7 23[jcLk 7))
8 22{JNC
9 21EBQ g
10 20(}7a
" 1960 (&)
1213141516 17 18 'U
| I e W o W o W s W W s |
doaoooQo [
22222 %}
[CRGEENGRT] c
No internal connection g
©
FUNCTION TABLE <

{each flip-flop)
INPUTS OUTPUT

OC CLK D Q

L t H H

L toL L

L L X Qo

L H X Qo

L X Qo

H X X z

The 54AC11374 is characterized for operation over the full military temperature range of —55°C to 125°C.
The 74AC11374 is characterized for operation from —40°C to 85°C.

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA documents contain information
current

as of publ Imm dm. Products conform to v}
ns per the ‘exas Instruments EXAS
recasaarly mm::“:: e " INSTRUMENTS

Copyright © 1987, Texas Instruments Incorporated
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54AC11374, 74AC11374
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

logic symbolt logic diagram (positive logic)
(24)
oo e oo ——>—
AL ¥ CLK —-| >oq
23 P b LT
23) — - ) 1D i :
D liD Vip——1a
(22) (2) : q
2D 20 [ ¥ Y (2)
(22) b— —~ 20
3p-21) B 10 2 'y
4p120) 9 40 4
17 9 o0 .20 < wm | B a0
6p- 18! 10
(18) (11 ¢
g 14 12 e (20) P b— @
2 BD(—-,-— —()—80 4D 1D —40

[

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and &b c1
IEC Publication 617-12. 5D 17 o
Pin numbers shown are for DW, JT, and NT packages.

[

<
D c1 (10)

16
ao( ) 10 b_$— 6a

ns  T© :{S——“" 70
D 10

(14) Lop c1 E (12) sa
80— 10

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

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

SHN2A1) SOIND PedueApY

SUpply VOItage, VO - - - v v oo et i e e e e -05Vto7V
Input voltage, Vi(see Note 1) .. ...ttt -0.5VtoVcc+0.5V
Output voltage, Vo (see Note 1) . .. .. ..ottt e e -0.5VtoVcc+0.56V
Input clamp current, IK (V] < OorVi > VCC) ... i +20 mA
Output clamp current, IoOK (VO < 0orVO > VCC) -+ oo +50 mA
Continuous output current, I (VO = 0to VCC) « .o v iiii i .. *=50mA
Continuous current through Vcc or GND pins . ....... PR +200 mA
Storage temperature raNge . ... ... v vt v iu i et tne s it ie et —-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.

2180 EXAS ‘t’f
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54AC11374, 74AC11374
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

recommended operating conditions

54AC11374 74AC11374 UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 \
Vee =3V 2.1 2.1
VIH High-level input voltage Vee = 4.5V 3.15 3.16 \
Vee =55V 3.85 3.85
Vee =3V 0.9 0.9
VIL Low-level input voltage Vcec = 45V 1.35 1.35 A
Vee = 6.5V 1.65 1.65
Vec =3V -4 -4
IoH  High-level output current | Vgc = 4.5V -24 -24 mA
Vee = 6.5V ) -24 -24
Vcgc =3V 12 12
loL Low-level output current Veec =45V 24 24 mA
Vge =55V 24 24 2
V| Input voltage 0 Vee [*] Vee \
Vo Output voltage 0 Vee 0 Vce \
N Data 0 10 0 10 0
At/Av  Input transition rise or fall rate ¢ o 5 ) 5 ns/V .-t:
TA Operating free-air temp e —-55 126 | -40 85 °C 3
NOTE 2: No electrical or switching characteristics are specified at Vcc < 3 V. Operation between 2 V and 3 V is not recommended, but o=
within that range a device output will maintain a previously established logic state. o
electrical characteristics over recommended operating free-air temperature range (unless otherwise «\n
noted) g
TA = 25°C 54AC11374 74AC11374
PARAMETER TEST CONDITIONS Vee MiN TP MAX N MAX MIN MAX UNIT o
3V 2.9 2.9 2.9 ©
IOH = —50 uA 4.5V 4.4 4.4 4.4 [}
5.6 V 5.4 5.4 5.4 g
Vo IoH = —4 mA 3v]| 2.58 , 2.4 2.48 v @
IoH = -24 mA 45V | 3.94 3.7 3.8 >
55V [ 4.94 4.7 4.8 -
lo4 = —-50 mAT 5.5V 3.85 : <
loy = —75 mAt 5.5 V 3.85
3V 0.1 0.1 0.1
loL = 50 pA 4.5V 0.1 0.1 0.1
5.5 V 0.1 0.1 0.1
loL = 12 mA 3V 0.36 0.5 0.44
VoL 45V 0.36 0.5 oaa| ¥
oL = 24 mA
6.6 V 0.36 0.5 0.44
loL = 50 mAt 5.5 V 1.65
oL = 76 mat 5.5V 1.65
loz Vo = Vcc or GND 5.5 V +0.5 +10 +5 A
] V) = Vg or GND 5.5 V +0.1 +1 +1 A
Icc Vi = VeccorGND, Igp = 0| 65V 8 160 80 A
Ci V| = Vcc or GND 5V 4 pF
Co Vo = Ve or GND 5V 10 pF

TEXAS{i’
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54AC11374, 74AC11374
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

timing requirements (see Figure 1)

Vee Ta = 25°C | 54AC11374 | 74AC11374 uNIT
RANGE MIN MAX | MIN MAX [ MIN MAX
3.3+ 0.3V 0 75 0 75 0 75
fclock Clock frequency 5 205V o 95 ) 95 o 95 MHz
R Pulse duration CLK low or 3.3+03V| 6.5 6.5 6.5 ns
w CLK high 5+ 05V 5 5 5
33+:03V]| 25 2.5 2.5
1, Setup ti data bef LK
su etup time data before CLKT 5 205V 2.5 25 25 ns
3.3+03V| 45 4.5 4.5
4 Hold time data after CLKT
h olc time cata atter 5:05V | 35 35 35 ns

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

N

FROM T0 Vee TA = 25°C 54AC11374 74AC11374
PARAMETER IT
(INPUT) | (OoUTPUT)| RANGE | MIN TYP MAX | MIN MAX | MIN wax | UM
. 33 +03V| 75 90 75 75 s
max 5+ 05V 95 110 95 95
oy 33+03V|] 1.5 95 125 1.5 152 | 1.5 14.2
- Ao [BEOBV | 15 65 9| 1.5 09| 15 02]
. 33:03V| 1.5 9 126 15 149 | 15 14
PHL 5:05V | 1.6 55 91| 1.5 108 | 1.5 10.1
. 33:03V| 1.5 8 109 | 1.5 133 | 15 12.3
5:t06V | 1.5 55 8| 1.5 98| 15 9.1
. oc AvQ St oav] 18 8 11| 15 132 ] 15 23| ™
PZL 5+065V | 1.5 55 84| 15 102 | 1.5 9.4
. 33:03V| 1.5 10 121 | 1.5 129 | 1.5 12.5
PHZ 5 AwaQ |BE05V [ 15 9 11| 15 114 ] 15 na2|
. V8 33 zo03v] 15 8 107 | 1.5 121 ] 15 11.6
PLZ 505V | 15 6 86| 1.5 96| 15 9.2
operating characteristics, Vcc = 5V, TA = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
o 5 | Outputs enabled _ 75
Cpd Power dissipation capacitance per flip-flop Outputs disabled CL =50pF, f=1MHz 56 pF

SHUN2ID SOIND PedUeApY
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54AC11374, 74AC11374
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

02 x Vce
FROM OUTPUT TEST $1
UNDER TEST O OPEN tPLH/tPHL OPEN
GND tpLZ/tPZL 2 x Vg
CL = 50 pF 500 2 tPHZ/tPzH | GND

(See Note A) I

LOAD CIRCUIT

— — ——Vcc
TIMING INPUT

(See Note B) 50% —_—— — — =VcC
| o HIGH-LEVEL
tsu-d - INPUT ! . 2
: le-th— l—tw—>
| + — ————Vcc vee
DATA INPUT  50% LOW-LEVEL 3
INPUT by =
o N/ 0 3
SETUP AND HOLD TIMES PULSE DURATION =
ut o T T Ve 0
INP
5 v
{See Note B) \ 0% Vee K E0% Vee , oureur comnot‘\ 50% Voo chc g
(Low-I - o
I ! ™
1 1
tPLH-k-——D’ ! . oUTPUT Ih' PZL-P{ !t— PLZ-D! Ve O
— ——Vo ~
IN-PHASE | “;AVE;OR"VI' o 50% Ve | 20% Ve o
OUTPUT 50% Vce S1at2 x Vce —=Vo b7
| | Vo (See Note C) :Q-lp J ;1.1 o L o
ZH PHZ
| j—>-teuL OUTPUT | ' Vou CCB
tPHLS—] je—>—tPLH WAVEFORM 2 Loo%vee  XB0% Ve S
| ] Vo S1 at GND s S
OUT-OF-PHASE (See Note C)
50% V. 50% V, o
it T <

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR = 10 MHz, Zo = 50Q, t; = 3ns, tf = 3 ns.
For testing fmax and pulse duration: ty = 1to 3 ns, tf = 1 to 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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54ACT11374, 74ACT11374
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

D2957, JULY 1987 —REVISED DECEMBER 1987

8 D-Type Flip-Flops in a Single Package 54ACT11374 ... JT PACKAGE
74ACT11374 . . . DW OR NT PACKAGE
3-State Bus-Driving True Outputs (TOP VIEW)

Full Parallel Access for Loading

Inputs are TTL-Voltage Compatible

New 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-um Process

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

® Package Options Include Plastic ‘‘Small
Outline’’ Packages, Ceramic Chip Carriers,

N

54ACT11374 . . . FK PACKAGE

and Standard Plastic and Ceramic 300-mil (TOP VIEW) »
DIPs Q., 8 -t
oo OO Oaoa - —
ns>2> 00 =
description T35 T 2827 %6 o
These 8-bit flip-flops feature three-state outputs 20Q1s 25Q70 6
designed specifically for driving highly capacitive 1Dpe 24[18D
or relatively low-impedance loads. They are ocpr 23[JcLk N
particularly suitable for implementing buffer NCh e 22[gnC O
registers, /0 ports, bidirectional bus drivers, and 1afe 21[j8a E
working registers. 2ap10 20[70 (&)
o] IRN 19060
The eight flip-flops of the ACT11374 are edge- 121314 15 1617 18 -
triggered D-type flip-flops. On the positive "3 ‘2‘; = ';";”'C"‘ Q
transition of the clock, the Q outputs will be set tzzzz2zzw© Q
to the logic levels that were set up at the D vo ©o c
inputs. NC—No internal connection g
An output-control input can be used to place the FUNCTION TABLE ©
eight outputs in either a normal logic state (high <

. . A (each flip-flop)
or low logic levels) or a high-impedance state. pop

In the high-impedance state, the outputs neither INPUTS OuUTPUT
load nor drive the bus lines significantly. The OC CLK D [+}
high-impedance third state provides the L 1 H H
capability to drive the bus lines in a bus- L 1 L L
organized system without need for interface or L L X Qo
pull-up components. L H X Qo
The output control (OC) does not affect the : )1( : ;( QZO
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 74ACT11374 is characterized for operation from —40°C to 85°C.

EPIC is a trademark of Texas Instruments incorporated.

current as of publication date. Products conform to
tg:clﬂutiom por the terms of Texas Instruments
ndard warranty. Production processing does not

:lmurily include testing of all parameters. lNST RUMENTS 2185
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54ACT11374, 74ACT11374
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

logic symbol T

lbgic diagram (positive logic)

— (24)
5628 o len oc 4{>
(13) (13)
cLk——P>ci CLK % l
1),
L—L — [ 2o p Xl (1),
23) U 102 1 e
1D 1D v 1
2D 122) 2 2Q
ap20 B0 9
¢-OD c1 2),
(20) (4) (22) o— —2Q
4D 4Q 2D 10
17) (9)
5D 5Q
(16) (10) <
6l 6Q
(15) an @n P ci (3),
70 70 ap 10 —3a
(14) (12)
2 80— Q
[
1t This symbol is in accordance with ANSI/IEEE Std 91-1984 and P C1 (4)
IEC Publication 617-12. P (20) . o— 4Q
> Pin numbers shown are for DW, JT, and NT packages.
Q.
< s ,
Q < c (9)
= 5D (17) -0 >‘|D ! b—] 5Q
0
®
Q. 0:3
P c1 (10)
(16) b— s
2 6D 1D sa
[ & 11)
CD (15) P—C P c1 D— an, 7Q
@) 7D 10 f
-
q
(1]
c op> c1 (12)
: D (14) - 80
(7]

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

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

Supply voltage, VCC + -+« vttt i e et i i, —0BVIO7V
Input voltage, Vi(see Note 1) . ......... ... ... i, -0.5VtoVcc+0.5V
Output voltage, Vo (see Note 1) . .. ... i, -0.5VtoVcc+0.5V

Input clamp current, iIK (Vi < OorVI > VEE) ..o +20 mA
Output clamp current, IoK (VO < 00orVO > VCC) - -t oo i e +50 mA
Continuous output current, I (VO = 0toVEgE) ... ..o +50 mA
Continuous current through VgccorGND pins . ... ...... . oot +200 mA
Storage temperature range . . .. ... ... oi ittt s —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: im-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.

o,

Texas W
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54ACT11374, 74ACT11374
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

recommended operating conditions

54ACT11374 74ACT11374 UNIT
MIN MAX MIN MAX
Vcc  Supply voltage 4.5 5.5 4.5 5.6 \
ViH High-level input voltage 2 2 \2
ViL Low-level input voltage 0.8 0.8 \4
10H High-level output current -24 -24| mA
loL Low-level output current 24 24 mA
\7] input voltage (4] Vee 0 Vce \4
Vo Output voltage 0 Vee 0 Vee Vv
At/Av  Input transition rise or fall rate 4] 10 o 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 54ACT11374 | 74ACT11374 2
PARAMETER TEST CONDITI V
E ST o ONS CC "MIN TvP MAX | MIN MAX | MIN max | N7
45V | 44 4.4 4.4
IoH = -50 (2]
v OH wA 55V | 54 5.4 5.4 =
OH 25V | 3.94 37 38 =1
IoH = —24 mA \
55V | 4.94 4.7 4.8 2
lo4 = -50 mAT 5.5 V 3.85 5
IoH = —75 mAT 5.5 V 3.85
25V 0.1 0.1 0.1 »n
ol =
VoL oL = 50 4A 55V 0.1 0.1 0.1 (@]
45V 0.36 0.5 0.44
loL = 24 mA \
oL ™ 55V 0.36 05 0.44 CE)
oL = 50 mAt 5.5 V 1.65
oL = 75 mAt 5.5 V 1.65 g
loz Vo = Vg or GND 5.5V +0.5 +10 +5 pA O
I V| = Vg or GND 5.5 V +0.1 £1 +1 uA c
Icc Vi =VgcorGND, 1o =0 5.5 V 8 160 80 A g
aAlge? One input at 3.4 V. 5.5V 0.9 1 1] ma )
Other inputs at GND or Ve <
C; V) = Vg or GND 5V 4 pF
Co Vg = Vg or GND 5V 10 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 O V or Vee-
timing requirements, Vcc = 5 0.5 V (see Figure 1)
Ta = 25°C 54ACT11374 74ACT11374 UNIT
MIN MAX | MIN MAX | MIN MAX
felock Clock frequency 0 55 0 55 0 56 | MHz
tw Pulse duration, enable C high 9 9 9 ns
tsu Setup time, data before enable Cl 3 3 3 ns
th Hold time data after enable C | 5.5 5.5 5.6 ns
l EXAS 2-187
NSTRUMENTS
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54ACT11374, 74ACT11374
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

switching characteristics, Vgg = 5 V £0.5 V (see Figure 1)

FROM TO TA = 256°C 54ACT11374 74ACT11374
PARAMETER
(INPUT) (OUTPUT) MIN TYP MAX | MIN MAX | MIN MAX unIT
fmax 55 70 55 55 MHz
1] . . 10.7 1. 13.3 1. 12.4
PLH CLK Any Q 1.6 8.5 0 5 3 5 2 ns
tPHL 15 85 11.3| 1.5 139 | 1.5 13
tpzH oc 15 75 11| 1.5 132 | 1.5 12.3
[3 Any Q
P21 v 15 75 11| 1.5 132 15 23| ™
t — . 11 2.7 1. 13.6 1. .2
PHZ o Any Q 15 1 5 3 5 13 ne
tpLz 1.5 8 10] 15 11.3 ] 1.5 10.8
operating characteristics, VgCc = 5V, TA = 25°C
PARAMETER TEST CONDITIONS TYP UNIT
Outputs enabled 107
Py dissipati it flip-fl = , =1
Cpd ower dissipation capacitance per flip-flop Outputs disabled CL = 50 pF MHz %6 pF

N

SN SOIND PBOUBAPY

2-188

Texas

*

INSTRUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265




54ACT11374, 74ACT11374
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS
WITH 3-STATE OUTPUTS

PARAMETER MEASUREMENT INFORMATION

02 x Vee TEST 51
FROM OUTPUT
UNDER TEST O OPEN tPLH/tPHL OPEN
GND tpLz/tPzL 2 x Vee
CL = 50 pF 500 tPHZ/tPZH GND

(See Note A) I

LOAD CIRCUIT
—_———3V
TIMING INPUT
(See Note B) VN e ————— 3v
| 0 HIGH-LEVEL
tud M- INPUT
| I 0
' le-th—o| f—tw—>j 2
| + — — —— =3V 3v
DATA INPUT 15V 1.5V LOW-LEVEL ”
INPUT -
° — — — — — o IS
SETUP AND HOLD TIMES PULSE DURATION (2]
—_—————3V
INPUT 72]
1.5V 15V
(See Note B) _%___L_ ouTPUT CONTROL-\1'5 v j 1.6V . o
| | O (Low-level enabli gl | -——=-—0 E
|
t 1
tPLH-— ! ouTPUT :4- PZL'.‘ !Q- PLZ-., . o
| | — ——VO  WAVEFORM 1 50% V ce
IN-PHASE | ccl 20% Vee
50% Ve S1at2 x Voo ==V e}
ouTPUT | | Vv, (See Note C) | | ! oL o
. 0 & tPZH DI e tPHZ ¥ O
| j—>t-tPHL ouTPUT | I__ _VoH =
tPHL H—] je——tPLH WAVEFORM 2 50% Voo 80% Vcc ®©
| h Vo $1 at GND =0 >
OUT-OF-PHASE 50% Vee 50% Vee (See Note C) <
OUuTPUT L —VaL <

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR = 10 MHz, Z5 = 509, t; = 3ns, tf = 3 ns.
For testing fmax and pulse duration: ty = 1to 3 ns, tf = 1 to 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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54AC11520, 74AC11520
8-BIT IDENTITY COMPARATORS

D2957, JULY 1987 —REVISED AUGUST 1987

® Compares Two 8-Bit Words 54AC11620 . . . . J PACKAGE
74AC11520 . . . . DW OR N PACKAGE
® New Flow-Through Architecture to Optimize (TOP VIEW)
PCB Layout

® Center-Pin Vg and GND Configurations to
Minimize High-Speed Switching Noise

® EPIC™ (Enhanced-Performance Implanted
CMOS) 1-um Process

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

® The Device has the Equivalent of 20-kQ
Pull-up Resistor on Q Inputs

® Package Options Include Plastic **Small 54AC11520. . . .FK PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, (TOP VIEW)
and Standard Plastic and Ceramic 300-mil o 2
DIPs 8§28°5%
description 3212019 3
4 18 -
These identity comparators perform Pé 5 17E g;' -
comparisons on two 8-bit binary or BCD words. aihs 16 a5 2
Features include: 20-k ohm pull-up termination Y 150 pe 6
resistors on the Q inputs for analog or switch aohs 140 as
data, provision for P = Q totem-pole outputs. 9 10111213 (/5]
The 54AC11520 is characterized for operation YRS o
over the full military temperature range of o Zl oo E
—556°C to 125°C. The 74AC11520 is o (&)
. . a0 .
;ga;(a:cterlzed for operation from —-40°C to logic symbolf -
20 COMP 8
FUNCTION TABLE 5—5( ” 61 > c
PO———— 0" 1]
INPUTS OUTPUT 2| >
19) | ©
I:;A‘l: ENABLE =5 P2 o <
- g ks (14) }P
F-a = L (12)
P>Q L H
10
P<Q L H P& @) ©
X H H P7 7J w=af>~——F=a
002 0N
Py prLL
a2 18
(16)
Qs -13 o Q
(11
g: (9
a2 7J

1 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 documents contain information . Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to /)

specifications per the terms of Texas Instruments

standard warranty. Production processing does not

necessarily include testing of all parameters. lNSTRUMENTS 2-191
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54AC11520, 74AC11520

8-BIT IDENTITY COMPARATORS

logic diagram (positive logic)

Pa (14)
a4 13!
P3 {17)
Q3 (16)

P2 (19)
Q2 (18)

schematic of Q inputs

Vee

a7 7

P6 (10
a6 9)

PS5 (12)
Qs (11)

[

P1 (2)

Qo

& (20) <D

=

GND—-—:— - -

REERE

INPUT >__.
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54AC11520, 74AC11520
8-BIT IDENTITY COMPARATORS

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

SUPPlY VOIAGE, VCC « v v v vttt e e e e -05Vto7V
Input voltage, Vi(see Note 1) ............. ... .. ... ... .. ... ..... -0.5VtoVcc+0.5V
Output voltage, Vo (see Note 1) . . ......... ... ... ... it -0.5VtoVcc+0.5V
Input clamp current, IK (V] < OorVI > VEC) - ..o +20 mA
Output clamp current, IoK (VO < 00orVO > VEC) v v v v i i i +50 mA
Continuous output current, I (VO = 0toVCC) . . oo oo +50 mA
Continuous current through Vccor GND pins . .. .. ... ... i + 100 mA
Storage temperature range . . ... .. .. ...t e —-65°C to 150°C

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

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

recommended operating conditions

N

54AC11520 74AC11520 UNIT

MIN NOM MAX | MIN NOM MAX
Vcc  Supply voltage (see Note 2) 3 5 5.5 3 5 5.5 \ 7
Vee =3V 2.1 2.1 =
ViH High-level input voltage Vee =45V 3.15 3.16 \% =
Vee = 5.5V 3.85 3.85 2
Vee = 3V : 0.9 0.9 o m—
ViL Low-level input voltage Vee = 45V 1.35 1.36 \ U
Vee = 5.5V 1.65 1.65 7))
Vee =3V -4 -4 o
I0H High-level output current Ve = 45V -24 ~24 mA E

Vcc = 6.5V -24 -24
Ve =3V 12 12 U
loL Low-level output current Vce = 456V 24 24 mA hel
Vee =65V 24 24 (3]
\| Input voltage 0 Vee 0 Vee \ Q
Vo Output voltage o Vee 0 Vee \ c
dt/dv  Input transition rise or fall rate 0 10 (¢} 10 ns/V g
TA Operating free-air temperature -55 125 | -40 85 °C o]
NOTE 2: No electrical or switching characteristics are specified at Vcc < 3 V. Operation between 2 V and 3 V is not recommended, <

but within that range a device output will maintain a previously established logic state.
i
INSTRUMENTS 2193
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54AC11520, 74AC11520
8-BIT IDENTITY COMPARATORS

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

N

noted)
TA = 25°C 54AC11620 | 74AC11620
PARAMETER TEST CONDITIONS Vee —an v wax T min - max Tmin—max ] UNT
3vf 29 29 2.9 2.9
IoH = —50 pA 45V 4.4 4.4 4.4
55V 5.4 5.4 5.4
Io4 = —4 mA 3 V| 2.58 2.4 2.48
VoH lon = —26mA 4.5V| 3.94 3.7 3.8 v
5.5 V| 4.94 4.7 4.8
loH = —50 mAT 5.5 V] 3.85
IoH = -75 mAt 5.5 V| 3.85
3 V| 0.1 - 0.1 0.1
loL = 50 pA 4.5 V| 0.1 0.1 0.1
5.5 VI 0.1 0.1 0.1
oL = 12 mA 3 V| 0.36 0.5 0.44
VoL oL = 24 mA 2.5 V| 0.36 0.5 oas | Y
5.5 V 0.36 0.5 0.44
loL = 50 mAT 5.5 V| 1.65
oL = 756 mAt 5.5 V 1.65
loz Vo = Ve or GND 5.5 V +0.5 +10 +5 rA
4 Vi = Vgeg,  Qinpu