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IMPORTANT NOTICE

Texas Instruments Incorporated (T1) reserves the right to make changes to its
products or to discontinue any semiconductor product or service without notice,
and advises its customers to obtain the latest version of relevant information to
verify, before placing orders, that the information being relied on is current.

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

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

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

Copyright © 1993, Texas Instruments Incorporated
Printed in the U.S.A.



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 enhance the
performance of high-speed CMOS designs or reduce power requirements in advanced bipolar
designs without sacrificing the advantages of either technology.

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

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

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

The TI EPIC™ ACL family provides the following:

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

® Flow-through architecture that simplifies design

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

® A broad range of over 100 devices

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

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

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

INTRODUCTION

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

OPERATING CONDITIONS AND CHARACTERISTICS (IN SEQUENCE BY LETTER SYMBOLS)

Alee

Icex

lithold)

Input capacitance
The internal capacitance at an input of the device

Output capacitance
The internal capacitance at an output of the device

Power dissipation capacitance

Used to determine the no-load dynamic power dissipation per logic function (see individual circuit pages):
Pp = Cpg Voc? f+lcc Vee

Maximum clock frequency

The highest rate at which the clock input of a bistable circuit can be driven through its required sequence

while maintaining stable transitions of logic level at the output with input conditions established that
should cause changes of output logic level in accordance with the specification.

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

Supply current change
The increase in supply current for each input that is at one of the specified TTL voltage levels rather than
OVorVge.

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

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

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

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

Input/output power-off leakage current
The maximum leakage current into/out of the input/output transistors when forcing the input/output to
45VandVgc =0V

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

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

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

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

loz

ta

tdis

ten

th

tPHL

trHZ

thLH

tpLz

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

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

Disable time (of a 3-state or open-collector output)

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

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

state.

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

Enable time (of a 3-state or open-collector output)

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

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

low).

NOTE: In the case of memories, this is the access time from an enable input (e.g., OE). For 3-state
outputs, ten =tpzH Or tpz1 . Open-collector outputs will change only ifthey 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 v
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 3-state output) from high level
The time interval between the specified reference points on the input and the output voltage waveforms
with the 3-state output changing from the defined high level to a high-impedance (off) state

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

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

1-6
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

tpzH

tpzL

Vi

Vi

VoH

VoL

VT,

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

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

Setup time

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

transition at another specified input terminal.

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

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

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

High-level input voltage

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

the binary variables.

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

Low-level input voltage )

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

the binary variables.

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

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

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

Positive-going threshold level
The voltage level at a transition-operated input that causes operation of the logic element according to
specification as the input voltage rises from a level below the negative-going threshold voltage, V1—.

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..

INSTRUMENTS
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EXPLANATION OF FUNCTION TABLES

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

9|99:N><31<——>r‘:
=

Qn
Ju
wr

Toggle

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

high level (steady state)

low level (steady state)

transition from low to high level

transition from high to low level .

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

irrelevant (any input, including transitions)

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

the level of steady-state inputs A through H respectively

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

complement of Qg or level of Q before the indicated steady-state input
conditions were established

level of Q before the most recent active transition indicated by | or ¢
one high-level pulse
one low-level pulse

each output changes to the complement of its previous level on each active
transition indicated by | or 1

persists so long as the input configuration is maintained.

If, inthe input columns, a row contains H, L, and/or X together with 4 and/or |, this means the output is valid whenever
the input configuration is achieved but the transition(s) must occur following the achievement of the steady-state
levels. If the output is shown as a level (H, L, Qq, or Qg), it persists so long as the steady-state input levels and the
levels that terminate indicated transitions are maintained. Unless otherwise indicated, input transitions in the opposite
- direction to those shown have no effect at the output. (If the output is shown as a pulse, /L. or "LI™, the pulse follows

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

1-8
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EXPLANATION OF FUNCTION TABLES

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

FUNCTION TABLE
INPUTS OUTPUTS
MODE SERIAL PARALLEL
CLEAR CLOCK Qa Qg Q¢ Op
s1 so LEFT RIGHT| A B € D
L X X X X X X X X x|t L L U
H X X L X X X x x x |% @ G O
0 o o0 0
H H H t X X a b c d a b c d
H L H 1 X H H H H nl|n % @ QG
n n n
H L H 1 X L L L L L)L % 9@ Q
n n n
H H L 1 H X X x x x |9 Q@ %
n n n
H H L 1 L X X X x x|% QG % |
n n n
H L L X X X X x x x |% @ G 0
0 0 ©0 0

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

The second line shows that so long as the clock input remains low (while clear is high), no other input has any effect
and the outputs maintain the levels they assumed before the steady-state combination of clear high and clock low
was established. Since on other lines 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 Qp, data entered at B will be at
Qpg, 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 Qp is now at Qg, the previous levels of Qg and
Qc are now at Q¢ 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 Qpa, the previous levels of
Q¢ and Qp are now at Qg and Qg 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 high and S0 is low and the
levels at inputs A through D have no effect.

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

The function table does not reflect all possible combinations or sequential operating modes.

%‘ TeExAS
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D FLOP AND LATCH SIGNAL CONVENTIONS

Itis 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
togolowis called preset (PRE). Aninput that causes a Q output to go high or a Q output to go low is called clear (CLR).
Bars are used over these pin names (PRE and CLR) if they are active low.

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

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

graphical symbols. Arbitrary pin numbers are shown.

|

S

o O m

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 ofthe 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.

s 5
Q
c1
1D 6 _
————— Q@
R
LATCH
s 5
Q
> C1
1D 6 _
>————— @
R
FLIP-FLOP

0
[
D
Sl |N|=

3
D)
m o o

g
o
)

CLl

|
A
m o x

C1

1D

LATCH

> C1

&l N |-

1D

FLIP-FLOP

[~}

ol
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THERMAL INFORMATION

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

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

Ty =Regya x PT+Ta M
where:

Ty = virtual junction temperature

Rgya = thermal resistance, junction to free air

Pt = total power dissipation of the device

Ta = free-airtemperature

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

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

JUNCTION-TO-AMBIENT THERMAL RESISTANCE

Vs
AIR VELOCITY
130 T T T
,— 14-Pin D Package
120 t t t
— 16-Pin D Package
110 \ 74 + t t
/ ya 20-Pin DW Package
100 —t— - t -+
" \ /‘ 2¢PILEW Pack:age
\ 48-Pin
80 \ \ DL Package —
70 \Z
AN 2\ T~
60 N
50 —
40
30

0o 100 200 300 400 500 60C
Air Velocity — Feet/Min

Figure 1

Pt =Vcc x Icc + Nswil(Cpd x Vec? x ) + (CL x V2 x fo)] @

Pt =Vcc x [icc + (N x Algg x de)] + Nswl(Cpd x Vee2 x fi) + (CL x Vg2 x o)l @)
where:

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

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

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

fi = input frequency

C_ = outputload capacitance

fo = output frequency

N = number of inputs driven by a TTL device

Nsw = number of outputs switching

dc = dutycycle

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

NOTE 1: Insystem applications, Icc can be minimized by keeping input voltage levels less than 1V for Vj_and greater than Vg -1 Vfor Vi and

input rise and fall times less than 15 ns.

TEXAS
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FUNCTIONAL INDEX

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

the back cover of each publication.
List of additional Advanced System Logic data books:

ABT Devices Advanced BiCMOS Technology Data Book SCBDO002A
ALS and AS Devicest ALS/AS Logic Data Book SDADO001B
BCT Devicest BiCMOS Bus-Interface Logic Data Book SCBD001B
F Devicest F Logic (SN54/74F) Data Book SDFDOO1A
FIFO Devicest High-Performance FIFO Memories Data Book SCADO003
HC and HCT Devices High-Speed CMOS Logic Data Book SCLD001C
LV, LVC, LVT, and ALVC Devices? Low-Voltage Logic Data Book SCBD003
SCOPE™ Devices SCOPE™ Product Information SSYV001
Std TTL, LS, and S Devices TTL Logic Data Book SDLDO01A
t Updated data book planned for this technology.
Contents
Page
GATES ... iiiiiiiiiiititietiatesstetisatastaassssnssossassnssnnsansans 1-15
Positive-NAND Gates . . ... oo ottt et c e 1-15
Positive-AND Gates .. ......o.ueiittt i 1-15
Positive-OR/NOR Gates ...........uiimiiii i 1-16
OR/NOR Gates . . . oottt it e i eeeens 1-16
AND-OR GBS . ... vveereeeeeeeaietnieeeeaannnnns, e 1-16
INVERTING/NONINVERTINGBUFFERS .........ccciiitiiniiennnnnnannns 1-17
Hex Inverters/Noninverters . ... ...t 1-17
BUFFERS/DRIVERS AND BUS TRANSCEIVERS ..........cccvvieennnnnns 1-18
BUFfErs/DIVEIS ... .ttt e e e 1-18
Universal Bus Transceivers (UBT™)/Universal Bus Exchangers (UBE™) .. 1-19
BUS TransCeiVerS ...ttt et 1-20
MOS Memory Drivers/TranSCeiVers .. .........coveeeenenninineennnnnn. 1-23
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FUNCTIONAL INDEX
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FUNCTIONAL INDEX

GATES

Positive-NAND Gates

TECHNOLOGY
DESCRIPTION | OUTPUT | TYPE ALS AS F HC HCT AC ACT | BCT | ABT Lv Lve
8-Input %0 v v
11030 v v
13-Input 133 v (4
Dual 2-Input '8003 v
'20 4 v v 4
Dual 4-Input '40 v
‘11020 4 v
10 v v v v +
Triple 3-Input 1010 v
‘11010 v 4
'00 v v v v v v +
11000 v v
‘37 v
Quad 2-Input oC '38 v v
'132 v
11132 v (%4
1000 v
Hex 2-Input '804 v v
Quad 2-Input oc ot v v
‘03 v (4
Positive-AND Gates
TECHNOLOGY
DESCRIPTION | OUTPUT | TYPE ALS AS F HC | HCT AC ACT | BCT | ABT v Lvc
oc |09 v v |
Quad 2-Input
'7001 v
Dual 4-Input 2 v v v v
11021 v v
Triple 3-Input L v v v v
‘11011 [ v
'08 v v v v v v +
Quad 2-Input 1008 v
11008 v v
Hex 2-Input '808 v

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

*’? TEXAS
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FUNCTIONAL INDEX

GATES
Positive-OR/NOR Gates
TECHNOLOGY
DESCRIPTION | OUTPUT | TYPE
ALS AS F HC HCT AC ACT | BCT | ABT v Lvc
Triple 3-input '4075 v
'32 v v v v v v +
1032 v
Quad 2-Input
11032 4 v
'7032 v
Hex 2-Input '832 v v v
Dual 5-Input '260 v
. 27 v v v v
Triple 3-Input
11027 v v
'02 v v v v v v +
[e]¢] ‘33 v
Quad 2-Input
7002 v
'11002 v v
Hex 2-Input ‘805 v v v
OR/NOR Gates
TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS AS F HC HCT AC ACT | BCT | ABT Lv Lve
Quad 2-input ‘86 4 v (4 v +
Exclusive-OR Gates -
With Totem-Pole Outputs ‘11086 v v
Quad 2-Input ,
Exclusive-OR Gates oc 136 v
. oD '266 v
Quad 2-Input ;
Exclusive-NOR Gates 810 v
oC ‘811 v
AND-OR Gates
TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS AS - F HC HCT AC ACT BCT ABT
Dual 2-Wide 2-Input, 3-Input '51 v
v Product available in technology indicated
<+ New product planned in technology indicated
‘U TEXAS
INSTRUMENTS
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FUNCTIONAL INDEX

INVERTING/NONINVERTING BUFFERS

Hex Inverters/Noninverters

TECHNOLOGY
DESCRIPTION | OUTPUT | TYPE
ALS AS F HC HCT AC ACT BCT | ABT v Lve
'04 (4 v v (4 v v +
'Uo4 v v +
‘11004 v v
oC '05 v v
Hex Inverters
4 v v +
‘11014 v v
1004 v v
‘1005 v
11034 v (4
Hex oC '35 v
Noninverters 1034 v v
oC '1035 v
« Product available in technology indicated
<+ New product planned in technology indicated
*3 1,
EXAS
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1-17



FUNCTIONAL INDEX

BUFFERS/DRIVERS AND BUS TRANSCEIVERS

Buffers/Drivers
TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS | AS F HC |HCT | AC |ACT |BCT | ABT | LVT | LV |LVC | ALVC
'125 v v v v v v +
Quad Buffers/Drivers 3s
‘126 v (4 v v
Noninverting as '365 v
Hex Buffers/Drivers 367 v
Inverting ,
Hex Buffers/Drivers 35 |38 v
241 v v v v v v v
11241 v v
'25241 +
3s '244 v v v v v v v 4 v +
. 11244 v v
Noninverting 7
Octal Buffers/Drivers 1244 | v
'25244 v +
'541 v (4 v v v v +
'757 ['4 v
ocC '760 (4 v v
'25760 +
'240 v v v v v v v v v +
11240 4 v
'1240 v
3S -
Inverting 25240 v
Octal Buffers/Drivers '466 v
'540 4 v v v [ +
'756 v
oc v v
'763 v v
Inverting and 3s '230 (4
Noninverting
Octal Buffers/Drivers oC '762 v
Triple 4-Input ,
OR/NOR Drivers 11802 v
'827 v
Noninverting B
10-Bit Buffers/Drivers 3s 11827 v v
'29827 v v
'828 +
Inverting ;
10-Bit Buffers/Drivers 38 |111828 v ] v
'29828 v v
‘16241 v v
Noninverting 3
16-Bit Buffers/Drivers 38 16244 v v v v + +
16541 v v
v Product available in technology indicated
+ New product planned in technology indicated
@ TEXAS
INSTRUMENTS
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FUNCTIONAL INDEX

BUFFERS/DRIVERS AND BUS TRANSCEIVERS

Buffers/Drivers (continued)

TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS | AS F HC |HCT | AC |ACT |BCT |ABT | LVT | LV | LVC | ALVC
Inverting s 16290 v [ v v + | +
16-Bit Buffers/Drivers 16540 v v
Noninverting ,
18-Bit Buffers/Drivers 38 16825 v v
Inverting ,
18-Bit Buffers/Drivers 38 16826 +
Noninverting )
20-Bit Buffers/Drivers | 5> | 1687 v v +
Inverting ,
20-Bit Buffers/Drivers | 5> | 16828 + +
Octal Buffers/Drivers
With input Pullup '746 (4
Resistors
Universal Bus Transceivers (UBT ™)/Universal Bus Exchangers (UBE™)
. TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
AC ACT BCT ABT LvT (A7 LvC |ALVC

Noninverting 18-Bit 3s | 165%0 + +
Universal Bus Transceivers (UBT ™) 165008 v

16501 v + + +
Noninverting 18-Bit ;
Universal Bus Transceivers (UBT ™) 38 16600 v +

'16601 v +
Noninverting 36-Bit .
Universal Bus Transceivers (UBT ™) 38 32501 v
Noninverting 16-Bit Tri-Port )
Universal Bus Exchangers (UBE™) 3S 32316 v
Noninverting 18-Bit Tri-Port .
Universal Bus Exchangers (UBE ™) 38 32318 v

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

162601 v
SCOPE™ 18-Bit ,
Universal Bus Transceivers (UBT ™) 38 18502 v +
SCOPE™ 20-Bit ’ ,
Universal Bus Transceivers (UBT ™) 38 18504 v +

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

Bus Transceivers

BUFFERS/DRIVERS AND BUS TRANSCEIVERS

TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS | AS F HC |HCT | AC |ACT |BCT |ABT | LVT | LV |LVC |ALVC
Noninverting ),
Quad Transceivers 3s 243 v v
Inverting OC |78 v
Quad Transceivers 3s 1242 v
'245 v v v v v v (4 v v +
'1245 v
11245 4 v
3s -
'25245; v v
Noninverting ,
Octal Transceivers 645 v v v v
'1645 ['4
‘621 v v
oC
'641 v v
OC/3s |'639 v v
'620 4 v v
'623 v v v v 4 v v
‘11623 v
3S
‘640 v v v v [
Inverting ;
Octal Transceivers 1640 v
‘11640 v
'642 v
oC
'25642 v
) OC/3S |'638 v v
Noninverting as |68 v +
9-Bit Transceivers 20863 | v v
Inverting ,
9-Bit Transceivers 3 29864 v
Noninverting P Ll +
10-Bit Transceivers 20861 v
Inverting ,
10-Bit Transceivers 38 29862 v
Noninverting as 16245 v | v v | v + +
16-Bit Transceivers 16623 v v v
Inverting 3s 16640 v v v
16-Bit Transceivers 16620 v v +
Noninverting )
18-Bit Transceivers 38 16863 v v
Inverting '
18-Bit Transceivers 38 16864 *
v Product available in technology indicated
<+ New product planned in technology indicated
i
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FUNCTIONAL INDEX

BUFFERS/DRIVERS AND BUS TRANSCEIVERS

Bus Transceivers (continued)

TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS | AS F HC |HCT | AC |ACT |BCT |ABT | LVT | LV | LVC | ALVC
Noninverting ,
20-Bit Transceivers 38 16861 v +
Inverting '
20-Bit Transceivers 38 16862 +
11470 v
'543 v v v v +
11543 (4
'646 v v v v v v v +
'646A v
Noninverting 38 11646 v v
Octal Registered -
Transceivers 652 v | v v | Vv v | v | v +
'11652 v v
'2952 v [+ v +
'2952A v
'653 4
OC/3s
'654 v
'544 v | +
11544 v
Inverting '648 v v W +
Octal Registered 3s -
Transceivers 11648 v
'651 v 4 (4 4
'2953 v +
16470 4 v
Noninverting '16543 v | v v | + + +
16-Bit Registered 3S '16646 v v v + + +
Transceivers 16652 v v v + + T
16952 v v | + + +
‘16471 +
Inverting 16544 v +
16-Bit Registered 3S 16648 (4 +
Transceivers 16651 v +
'16953 +

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

BUFFERS/ DRIVERS AND BUS TRANSCEIVERS

Bus Transceivers (continued)

DESCRIPTION | OUTPUT | TYPE TECHNOLOGY
ALS | AS F HC |HCT | AC |ACT |BCT |ABT | LVT | LV | LVC | ALVC
‘16472 v
'16474 v
Noninverting 16500 v + + +
18-Bit Registered 3s -
Transceivers ' 16501 v + + +
16600 v +
16601 v +
Inverting
18-Bit Registered 3S ‘16475 v
Transceivers
Noninverting ,
36-Bit Transceivers 38 32245 +
Noninverting '32501 v
36-Bit Registered 3s
Transceivers ‘32543 v
'657 v v +
'659 v
'833 +
8/0-Bit Bu 3S '834 +
- o | s B
Transceivers 853, +
With Parity ‘854 +
Checkers/ p
Generators 899 v
'29833 v v
'29834 (4
38/0C
) '29853 v v
'20854 (4 v
Dual 8-/9-Bit 16833 v v
Bus Transceivers
With Parity 3S '16657 (4 v
Checkers/
Generators '16853 v
Universal
Transceivers/Port 3s '856 (4
Controllers
Noninverting 16-Bit
Tri-Port ,
Registered Bus 38 32316 v
Exchangers
Noninverting 18-Bit
Tri-Port .,
Registered Bus 3S 32318 v
Exchangers

v’ Product available in technology indicated

=+ New product planned in technology indicated
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FUNCTIONAL INDEX

BUFFERS/DRIVERS AND BUS TRANSCEIVERS

MOS Memory Drivers/Transceivers

TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS AS F HC HCT | AC ACT | BCT | ABT
Octal Transceivers With E
Series Resistors on Output 38 2623 v
'2240 v v v
Octal Buffers/Drivers With as ‘2241 v v
Series Resistors on Output 2244 v v
'2541 v
Octal Transceivers With ,
Series Resistors on B Port 3s 2245 v +
Octal Latches With .
Series Resistors on Output 3s 2574 +
10-Bit Buffers/Drivers With ‘2827 v
N © 3S
Series Resistors 2828 v
‘2410 v
11-Bit Buffers/Drivers With 2411 +
. ! 3s
Series Resistors '5400 v
'5401 v
12-Bit Buffers/Drivers With ‘5402 v
N " 3s
Series Resistors 5403 v
16-Bit Buffers/Drivers With 162240 +
" 3s
Series Resistors 1162244 v
16-Bit Transceivers With ,
Series Resistors 38 162245 +
162500 +
18-Bit Universal Bus Transceivers 162501 +
(UBT ™) With Series Resistors on 3s -
B Port 162600 T
‘162601 (4
12-to-24 Multiplexed D-Type Latches ,
With Series Resistors on B Port 3S 162260 v
v Product available in technology indicated
<+ New product planned in technology indicated
{if
TEXAS
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FUNCTIONAL INDEX

TESTABILITY BUS-INTERFACE CIRCUITS

JTAG/IEEE 1149.1 Testability Circuits

TECHNOLOGY
DESCRIPTION NO. OF | outpuT | TYPE
BITS F HC | HCT | AC | ACT | BCT | ABT | LVT
] "8240A v
Buffers/Drivers 8 3S
'8244A 4
'824
8 3s S v
Transceivers '8245A v
18 3s |['18245 v +
Transparent Latches 8 3s ‘8373A v
Flip-Flops 8 3S '8374A v
‘8543 v
'8646
8 3s v
'8652 v
. '8952 v
Registered Transceivers
18502 (4 +
18 3s '18646 v
‘18652 +
20 35 |'18504 v +
Test Bus Controllers 3S '8990 v
Digital Bus Monitors 3S '8994 v
Scan Path Linkers 4 3s ‘8997 v
With Identification Buses 8 3s '8999 v

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

FLIP-FLOPS AND LATCHES
Flip-Flops
DESCRIPTION OUTPUT | TYPE TECHNOLOGY
ALS | AS F HC |[HCT | AC |ACT |BCT |[ABT | LVT | LV |LVC | ALVC
‘73 v
'76 v
‘109 v v v v
Dual J-K 11109 v v
Edge Triggered 112 v v | v +
11112 v v
113 v v
114 v
'74 v v v v v v +
Dual D-Type
11074 v v
Dual D-Type '7074 v
With 2-Input '7075 v
NAND/NOR Gates 7076 v
'874 v v
Dual 4-Bit D-Type 3s ‘11874 v
Edge Triggered '876 (%4 (4
‘879 v v
173 v
Quad D-Type 175 v v v v
11175 v v
174 v v v v v
Hex D-Type 11174 v v
‘378 4 v
'374 v v v 4 v v v + +
Octal D-Type 3
True Data 35 1374 v v
'574 v v v [ v v v v + +
273 v 4 v v v +
Octal D-Type 11273 v | v
True Data -
With Clear as 575 v |v
‘874 v [
Octal D-Type ‘377 v (4 v v
True Data
With Clock Enable 11377 v v
'534 v v 4 v v
‘11534 v 4
Octal D-Type B
Inverting 38 564 v
'576 4 v
'29826 v
« Product available in technology indicated
+ New product planned in technology indicated
"-P TEXAS
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FUNCTIONAL INDEX

FLIP-FLOPS AND LATCHES
Flip-Flops (continued)
TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS | AS F HC |HCT | AC |ACT |BCT [ABT | LVT | LV |LVC | ALVC
Octal Dual-Ranked ,
True Data 38 4374 v
‘Octal Inverting as |37 v
With Clear '879 v v
Octal Inverting ),
With Preset 38 676 v v
'825 v
Octal True Data 3s '11825 v
'29825 v
'823
9-Bit True Data 3s v + +
'29823 v v
'824 v
9-Bit Inverting 3S
: . '29824 v
‘821 v v +
‘1821 v
10-Bit True Data 3S
11821 v
'29821 v v
10-Bit Inverting 3s '29822 v
16-Bit D-Type
True Data '16377 +
With Clock Enable
16-Bit Noninverting 38 '16374 v v v + + +
16-Bit Inverting 3s '16534 +
18-Bit Noninverting 3S '16823 v v +
20-Bit Noninverting 3S '16821 v v +

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

FLIP-FLOPS AND LATCHES
Latches
NO. TECHNOLOGY
DESCRIPTION | OF | OUTPUT | TYPE
BITS ALS | AS HC [HCT | AC |ACT |BCT [ABT | LVT [ LV |LVC | ALVC
‘75 v
Bistable 4
'375 v
D-Type Edge
Triggered )
Inverting and 8 996 v
Noninverting
D-Type 3S '990 v
Transparent B
Readback 38 |92 v
Latch, True 10 3s '994 v
D-Type
Transparent ,
With Clear, 8 38 |ese v
True Outputs
D-Type
Transparent
With Clear, 8 3s '667 %4
Inverting
Outputs
‘373 v v v v v v + +
8 3S 11373 v v
D-Type '573 v | v v |v vivi|iv |+ |+
Transparent 16373 ”; ”; v T ry T
True 16 3s
'16373A v
32 3s '32373 +
D-Type Dual 873
4-Bit 8 as v v
Transparent ,
True 11873 v
'533 v v v v
D-Type s 3s 11533 v 4
Transparent '563 v (%4
Inverting 580 v W
16 3S '16533 +
Dual 4-Bit
Transparent 8 3s ‘880 v v
Inverting
2-Input ,
Multiplexed 8 38 604 v
28 '259 v v
Addressable 8
Q '4724 v
+ Product available in technology indicated
+ New product planned in technology indicated
INSTRUMENTS
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FUNCTIONAL INDEX

Latches (continued)

FLIP-FLOPS AND LATCHES

NO. TECHNOLOGY
DESCRIPTION | OF | OUTPUT | TYPE
BITS ALS | AS F HC |HCT | AC |ACT |BCT |ABT | LVT | LV |LVC | ALVC
'845
8 3S Ld
'29845 4
'843 v | v + +
9 3s '1843 (%4
D-Type ;
True Inputs 29843 v
‘841
10 as v v + +
'29841 v 4
18 33 '16843 + +
20 3S '16841 4 v +
'846 v
8 3S
'29846 v
D-Type ;
Inverting Inputs 9 38 29844 v
'842 v v
10 3S
'29842 v
v Product available in technology indicated
+ New product planned in technology indicated
3 1,
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INSTRUMENTS

1-28

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




FUNCTIONAL INDEX

REGISTERS
Shift Registers
TECH| Y
DESCRIPTION NO. OF OUTPUT | TYPE ECHNOLOG
BITS ALS AS F HC HCT AC ACT | BCT Lv
4 ‘194 v
Parallel In, 11194
Parallel Out, - v v
Bidirectional s 299 v v
'323 4
Parallel In, Parallel Out 4 '195 v
Serial In, Parallel Out 8 '164 v v +
'165 v
Parallel In, Serial Out 8 4
'166 v v
Serial In, Parallel Out s 35 '594 v
With Output Latches 595 v
Parallel Out 10 ‘11898 v v
. . 8 3S '299 v
Noninverting
9 3S '29823 v
Register Files
TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS AS F HC HCT AC ACT BCT ABT
'870 4
Dual 16 Word x 4 Bits 3s
‘871 v
v Product available in technology indicated
=+ New product planned in technology indicated
f
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FUNCTIONAL INDEX

COUNTERS
Synchronous Counters — Positive Edge Triggered
DESCRIPTION PARPLLEL | TvpE TECHNOLOGY
ALS AS F HC HCT AC ACT BCT
4-Bit Decade Up/Down Sync '568 v
161 v v v v
4-Bit Binary Sync '163 v v v v
'561 v
'169 v v v
Sync '569 v
o '8169 v
4-Bit Binary Up/Down 97 v v
Async ‘11191 4 4
'193 v v
Sync Clear |'869 v v
8-Bit Up/Down Asyne Giear '867 v v
11867 v
Divide-by-10 Counter Sync '4017 v
Asynchronous Counters (Ripple Clock) — Negative Edge Triggered
DESCRIPTION PARSIEL | TYPE TECHNOLOGY
ALS AS F HC HCT AC ACT BCT
Dual 4-Bit Binary None '393 v
12-Bit Binary Sync '4040 [
'4020 v
14-Bit Binary Sync '4060 v
'4061 v
8-Bit Binary Counters With Registers
DESCRIPTION PARCACEL | Tvee TECHNOLOGY
ALS AS F HC HCT AC ACT BCT
'590 v
Parallel Register Outputs 3S
11590 v v
Parallel Register Inputs 3S 11593 v v

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

Encoders/Data Selectors/Multiplexers

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS

TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS AS HC HCT | AC ACT | BCT | ABT v Lve
'167 v v 4 v +
‘11167 v v
‘158 v v v
'11158 v v
Quad 2-to-1 '298 [%4
'257 v (4 v v +
3s 11257 v (4
'258 v v v
‘11258 v
163 v v v
‘11163 v v
‘352 v
Dual 4-to-1 '253 v v v
3s ‘11253 v v
'353 v
‘11353 v
3:§:é2l1MultipIexer b ‘857 v
151 v v v
11151 (4 v
8-to-1 ‘251 v v
3s 11251 v
'354 [
'250 v
16-to-1 3s '850 v
‘851 v
Full BCD ‘147 v
Cascadable Octal '148 v
v Product available in technology indicated
<+ New product planned in technology indicated
i
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FUNCTIONAL INDEX

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS

Decoders/Demultiplexers

TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS | AS F HC | HCT | AC | ACT | BCT | ABT | LV | LVC

Dual 2-to-4 '239 v

‘139 v v v +
Dual 2-to-4 ‘11139 ) 4 v

oc '156 v

‘138 v v v v v v +

11138 v v
3-t0-8

'238 v

11238 v v
3-to-8 With 13 v
Address Registers 137 v v +
3-to-8 With Address Latches '237 v
4-to-10 BCD-to-Decimal '42 v
4-to-16 '154 v
4-t0-16 With ‘4514 v
Address Latches '4515 v
Dual 2-to-4 for Battery ),
Backed-Up Memories 2414 v

Shifters
TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS AS F HC HCT AC ACT BCT ABT

4-Bit Shifter 3S '350

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

COMPARATORS AND PARITY GENERATORS/CHECKERS

Comparators
DESCRIPTION TYPE TECHNOLOGY
INPUT P=Q | P=Q | P>Q | P>Q | P<Q | OUTPUT | ENABLE ALS | AS F HC [HCT | AC |ACT | BCT
Yes | No No No No ocC Yes '518 v
" '520 (4 v
8-BitWith | No | Yes | No { No | No 2s Yes
20-kQ ‘11520 (4 v
Pullup No |Yes [ No | No | No | OC Yes |'522 v
No | Yes | No | Yes | No 2s No '682 4
Yes [ No No No No ocC Yes '519 v
'521 4 (4
8-Bit No | Yes | No | No | No 2s Yes 1821
Standard v v
No | Yes | No | Yes | No 2S No '684 v
No | Yes | No No No 2S Yes '688 v v
8-Bit ,
Latched P No No | Yes | No | Yes 28 Yes 885 v
8-Bit
Latched Yes | No [ Yes | No | Yes L Yes '866 v
Pand Q
Address Comparators
TECHNOLOGY
pescripTioN | SYTPYUT | 1vpe
ENABLE ALS AS F HC HCT AC ACT BCT ABT
16-Bit to 4-Bit Yes '677 v
12-Bit to 4-Bit Yes '679 v

Parity Generators/Checkers

NO. OF TECHNOLOGY
DESCRIPTION TYPE
BITS ALS AS F HC HCT AC ACT | BCT | ABT
'280 v v v v
Odd/Even 9 ‘11280 v (4
Generators/Checkers 286 v
11286 v v

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

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

Crossbar Technology (CBT)

TECHNOLOGY
DESCRIPTION TYPE
CBT
Dual 4-Bit With ‘244 Pinout '3244 +
8-Bit With '245 Pinout '3245 +
10-Bit Bus Exchanger '3383 +
Dual 5-Bit '3384 +
10-Bit With Precharged Outputs for Live Insertion '6800 +
18-Bit Bus Exchanger ‘16209 +
24-Bit Bus Exchanger '16212 +
12-Bit 3-to-1 Bus Select ‘16214 +
ARITHMETIC CIRCUITS
Parallel Binary Adders
TECHNOLOGY
DESCRIPTION | OUTPUT | TYPE
ALS AS F HC HCT AC ACT BCT ABT
4-Bit '283 v v
Accumulators, Arithmetic Logic Units, Look-Ahead Carry Generators
TECHNOLOGY
DESCRIPTION OUTPUT | TYPE
ALS AS HC HCT AC ACT BCT ABT
‘181 v
4-Bit Arithmetic Logic Units: ;
Function Generator 18t v
'881 (4
4-Bit Arithmetic Logic Units ,
With Ripple Carry 382 v
v Product available in technology indicated
+ New product planned in technology indicated
3 1
EXAS
INSTRUMENTS
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FUNCTIONAL INDEX

FIFO MEMORIES
First-In, First-Out Memories (FIFOs)
DESCRIPTION TECHNOLOGY
OUTPUT | TYPE
SIZE TYpPet LS S ALS | AS F HC | HCT | AC | ACT | BCT | ABT
16 Words x 4 Bits V) 3s '232B v
'225 v
16 Words x 5 Bits U 3S '2298 v
'233B 4
32 Words x 9 Bits B 3S '2238 v
3s '234
64 Words x 4 Bits V] v
'236 v
64 Words x 5 Bits u 3S '235 v
64 Words x 8 Bits U 3s '2232A 4
64 Words x 9 Bits V) 3s '2233A v
) U, C 3S ‘7813 v
64 Words x 18 Bits
U 3S '7814 (4
'361
BC | 3s 2 +
‘3614 +
64 Words x 36 Bits
‘3611 +
u,cC 3s
'3613 +
'2226 v
Dual 64 x 1 [o] 3s
'2227 v
'2228 v
Dual 256 x 1 [o] 3s
'2229 v
256 Words x 9 Bits U 3S '7200 v
, 3S '7805
256 Words x 18 Bits u.c v
u 3s '7806 v
256 x 36 x 2 Bits B,C 3s '3622 +
] 3S ‘7201
512 Words x 9 Bits v
U s 3s 72211 v
uU,C 3s '7803 v A\
V] 3S '7804
512 Words x 18 Bits v
: B,C 3S '7819 v
B 3s '7820 v
512 Words x 32 Bits B,C 3s '3638 +
U,C 3s '3631
512 Words x 36 Bits +
B,C 3S '3632 4
tU = Unidirectional
B = Bidirectional
C = Clocked
S = Synchronized
v Product available in technology indicated
+ New product planned in technology indicated
‘b TEXAS
INSTRUMENTS
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FUNCTIONAL INDEX

FIFO MEMORIES

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

DESCRIPTION TECHNOLOGY
OUTPUT | TYPE
SIZE TYPEt LS S ALS | AS F HC | HCT | AC | ACT | BCT | ABT
'2235
B 3s Ld
'2236 v
1K Words x 9 Bits -
U 3S 7202 v
uUs 3S 72221 v
'7801 v
U cC 3S '7811 v
1K Words x 18 Bits
'7881 +
V) 3 '7802 ['4
1K Words x 36 Bits ucC 3s '3641 +
1K x 36 x 2 Bits B,C 3S '3642 +
) u,C 3s |'7807 v
'7203 +
2K Words x 9 Bits U 3s
'7808 v
U S 3S 72231 4
2K Words x 18 Bits uU,C 3S '7882 +
2K Words x 36 Bits yc 3Ss '3651 +
V) 3S '7204 (4
4K Words x 9 Bits
U s 3s '72241 4
4K Words x 18 Bits [V 3s '7884 +

tu = Unidirectional
B = Bidirectional
C = Clocked
S = Synchronized

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

“.’? TeExAs
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FUNCTIONAL INDEX

Clock Distribution Circuits (CDC)

CLOCK DISTRIBUTION CIRCUITS

TECHNOLOGY
DESCRIPTION TYPE
ALS AS F HC HCT AC ACT BCT ABT
3.3-V Hex Inverting ,
Clock Drivers/Buffers 203 v
Hex Inverting Clock Drivers/Buffers '204 v
'208 v
Dual 1-to-4 Clock Drivers/Buffers
'209 v
Octal Divide-by-2 Clock Drivers 303 v
(6 Inverting, 2 Noninverting)
Octal Divide-by-2 Clock Drivers ,
(8 Noninverting) 305 v
Octal Divide-by-2 Clock Drivers 1304 v
(4 Inverting, 4 Noninverting)
'328 (4
'328A v
1-to-6 Clock Drivers
‘329 v
'329A v
1-to-6 Clock Drivers '391 v
With Output Enable 392 v
'340 4
1-to-8 Clock Drivers
‘341 v
. '337 v
1-to-8, Divide-by-2 Clock Drivers
‘339 4
'582 +
Phase-Lock Loop ,
1-0-12 Clock Drivers 586 +
'2586 +
v Product available in technology indicated
=+ New product planned in technology indicated
ECL TRANSLATORS
ECL-to-TTL or TTL-to-ECL Translators
DESCRIPTION LEVEL TRANSLATION OUTPUT TYPE
ECL+o-TTL 3S 10KHT5540
Octal Bus Driver, Inverting
TTL-to-ECL OE 10KHT5542
ECL+o-TTL 3s 10KHT5541
Octal Bus Driver, Noninverting 10KHT5543
TTL-to-ECL OE
100KT5543
10KHT5573
Octal D-Type Latch, True ECL-to-TTL 3s
100KT5573
ECL+to-TTL 3sS 10KHT5574
Octal D-Type Flip-Flop, True 10KHT5578
ype Flip-Fop TTLto-ECL oE
100KT5578
3 1,
EXAS
INSTRUMENTS
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ADVANCED CMOS LOGIC

Features

Advanced Bipolar Speed Performance

Low CMOS Power Consumption
24-mA Output Drive Capability
AC/ACT Versions

Flow-Through/Center-Pin Architecture

Output Edge Control (OEC™)
DIP, SOIC, and SSOP Packages

Benefits

® Reduced Output Glitching
® No Loss of Stored Data

® No Speed Degradation of System
Performance

® Reduced Power Supply Requirements

® Improves System Throughout Without
Bipolar Penalty

¢ Center Pin Voc/GND Provides Minimal
Package Inductance

® Flow-Through Architecture Provides
Design and Manufacturing Simplification

of PCB
Pinout Benefits
<« 1Yi[]+ Yo ]1G
+«— 1Y2[}2 23] 1Al —
+— 1Y3[]3 2[] 1A2 «—
+— 1Y4E 4 21[] 1A3 +—
GND[} s 20]1A4 <
GND[} e 19[] Vee
GND[] 7 18]] Vce
GND[] 8 17[12A1 <+——
—— 2Y1[]o 16[]]2A2 <«—
+«—— 2Y¥2[| 10 15[]2A3 +—
— 2Y3[] 11 14[]]2A4 +—
— 2Y4[| 12 13]2G
AC11240



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

D2957, APRIL 1987 — REVISED APRIL 1993

¢ Flow-Through Architecture Optimizes S4AC11000. .. J PACKAGE
PCB Layout 74AC11000 ... D OR N PACKAGE
] (TOP VIEW)
® Center-Pin Vg and GND Configurations
Minimize High-Speed Switching Noise Wil U 6118
® EPIC ™ (Enhanced-Performance Implanted 1Y ]2 15[] 2A
CMOS) 1-um Process 2y 13 1a]] 2B
® 500-mA Typical Latch-Up Immunity GND []4 13[l Vee
at 125°C GND []s 12[] Vee
* package Options Include Plastic 3ylls 1fsA
Small-Outline Packages, Ceramic Chip 4v[l7  10f3B
Carriers, and Standard Plastic and Ceramic 4B |8 o] 4A
300-mil DIPs
description 54AC11000. . . FK PACKAGE
(TOP VIEW)
These devices contain four independent 2-input o . o
NAND gates. They perform the Boolean functions @ O e L
'Y=A e BorY = A+ Bin positive logic.
321219
The 54AC11000 is characterized for operation 2A []4 18] 3B
over the full military temperature range of —55°C 1B []s 17[] 4A
to 125°C. The 74AC11000 is characterized for NC e 16[JNC
operation from —40°C to 85°C. 1A[]7 15[] 4B
1Y {]8 14[] 4y
9 10 11 12 13
(o T o v |
88285
(I

NC — No internal connection

FUNCTION TABLE
(each gate)

INPUTS OUTPUT

A B Y

H H L

L X H

X L H
EPIC is a trademark of Texas Instruments Incorporated.
DT B i, . o ke : Copynt © 1950 Texasinsirumerss Incporatod
eatng of s parametra. O Procesing doss ot yinelude TExAS *’P

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

D2957, APRIL 1987 - REVISED APRIL 1993

logic symbolt logic diagram (positive logic)

1A
1B
2A
2B
3A
3B
4A
4B

1 .
—_— 1A [ )
& ;_2. 2 1Y
16 1Y 1B 16

15

—_— 3 15
14 N = 2y 2A 3
—_— 14 2y
1 2B

L 6 .

. 6 .
10 3y aa M :
2] 7 3 0 |
8 S Y

9 4
4A

8 L4 Y
4B

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

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

Supply voltage range, VoG -« vttt vttt e -05Vto7V
Input voltage range, Vi (see Note 1) ..., -05VtoVec+05V
Output voltage range, Vg (seeNote 1) ...t -05VtoVge +05V
Input clamp current, ik (V< 00rVi>Vog) o e +20 mA
Output clamp current, Ik (VO <0 0rVO>VEE) vviviniiiiiiiiiii it +50 mA
Continuous output current, Ig (Vo =01t0Vgg) «ovvviriiiii e +50 mA
Continuous current throughVog orGND ... 100 mA
Storage temperature FANGE ... ......ueeeneen e e ettt eaeaienveaneainannannnss —65°C to 150°C

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

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

2-4
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54AC11000, 74AC11000

QUADRUPLE 2-INPUT POSITIVE-NAND GATES

D2957, APRIL 1987 — REVISED APRIL 1993

recommended operating conditions

54AC11000 74AC11000 UNIT
MIN NOM MAX| MIN NOM MAX
Vee Supply voltage 3 5 55 3 5 5.5 \
Vcc =3V 2.1 21
ViH High-level input voltage Ve =45V 3.15 3.15 v
Vce=55V 3.85 3.85
Vce =3V 0.9 0.9
ViL Low-level input voltage Vcc=45V 1.35 1.35 \
Vcc=55V 1.65 1.65
\Y] Input voltage Vee Vee \Y
Vo Output voltage 0 Vee vVee \
Vce =3V -4 -4
10H High-level output current Vcc =45V ~24 -24| mA
Ve =55V -24 -24
Ve =3V 12 12
loL Low-level output current Vecc =45V 24 24 mA
Vcec =55V 24 24
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

otherwise noted)

operating free-air temperature range (unless

Ta =25°C 54AC11000 | 74AC11000
PARAMETER TEST CONDITIONS Vee UNIT
MIN TYP MAX| MIN MAX| MIN MAX
3V 29 29 29
10H = —50 pA 45V 4.4 4.4 4.4
55V 5.4 5.4 5.4
IOH =—4mA 3v | 2s8 2.4 2.48
VoH v
a5V | 394 37 3.8
loH =-24mA 55V | 4.94 47 48
IoH =50 mAt 55V 3.85
loH =—-75 mAt 55V 3.85
3V 0.1 0.1 0.1
1oL =50 pA a5V 0.1 0.1 0.1
5.5V 0.1 0.1 0.1
loL=12mA 3V 0.36 0.5 0.44
VoL v
a5V 0.36 0.5 0.44
loL=24mA
5.5V 0.36 0.5 0.44
loL = 50 mat 55V 1.65
loL =75 mAt 55V 1.65
] Vj =V or GND 55V 0.1 =1 +1 pA
Icc Vi =Vgc or GND, lo=0 55V 4 80 40 pA
Ci V| =V or GND 5V 35 pF

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

TEXAS {’f

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

D2957, APRIL 1987 - REVISED APRIL 1993

switching characteristics over recommended operating free-air temperature range,

Vee =3.3V £ 0.3V (unless otherwise noted) (see Figure 1)

PARAMETER FROM TO Ta=25°C 54AC11000 74AC11000 UNIT
(INPUT) (OUTPUT) MIN TYP MAX MIN MAX| MIN MAX
t 1.5 7.2 9.8 1.5 1.9 1.5 1.1
PLH AorB Y ns
tPHL 15 58 86| 15 102| 15 96
switching characteristics over recommended operating free-air temperature range,
Vce =5V = 0.5V (unless otherwise noted) (see Figure 1)
FROM T0 Ta =25°C S54AC11000 | 74AC11000
PARAMETER UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t 1.5 5 6.5 15 8.1 1.5 7.4
PLH AorB Y ns
tPHL 15 44 6.1 15 73| 15 68
operating characteristics, Voc =5V, Tp =25°C
PARAMETER TEST CONDITIONS TYP UNIT
de Power dissipation capacitance per gate CL=50pF, f=1MHz 33 pF
PARAMETER MEASUREMENT INFORMATION
—————— Vee
Input
From Output 50% 50%
Under Test (see Note B) | ov
| |
_ tPHL —ﬂ—J N—J— tPLH
C| =50 pF 500 Q | |
(see Note A)
] I VoH
= = Output §0% Vee 50% Ve
——— VoL
LOAD CIRCUIT VOLTAGE WAVEFORMS
NOTES: A. Cg includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR s 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

2-6
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54ACT11000, 74ACT11000
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SCAS002A - D2957, JUNE 1987 — REVISED APRIL 1993

® Inputs Are TTL-Voltage Compatible

® Flow-Through Architecture Optimizes
PCB Layout

® Center-Pin Vgc and GND Configurations
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
NAND gates. They perform the Boolean functions
Y = A*BorY =A + B in positive logic.

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

FUNCTION TABLE
(each gate)
INPUTS OUTPUT
A B Y
H H L
L X H
X L H
logic symbolT
1A ! & 2
16 e
1B
2A 18 3
14 2y
2B
1
3A 6
10 3y
3B
4A 9 7
8 > gy
4B

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

EPIC is a trademark of Texas Instruments Incorporated.

54ACT11000. .. J PACKAGE
74ACT11000. .. D OR N PACKAGE
(TOP VIEW)
1A[] 1 ~ el 18
1Y (]2 15[] 2A
2Y[|s 14]]2B
GND [] 4 13[] Vee
GND [ 5 12]] Vee
3Y[le 11[] 3A
a7 10]] 3B
4B[] s 9] 4A
S4ACT11000 . . . FK PACKAGE
(TOP VIEW)

NC - No internal connection

logic diagram (positive logic)

1A )
1Y
1B —
2A —
B
2B
3A |
B
3B
4A
B
4B

Copyright © 1993, Texas Instruments Incorporated

PRODUCTION DATA information is current as _’pu date.

:.m :I:‘rm to specifications per the d::“ms of Texas lnmu:ohl::

testing of all parameters. Tms
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

-7



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

SCASO002A - D2957, JUNE 1987 — REVISED APRIL 1993

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

1 stre

Supply VOIBGE FANGE, VGG -+t vv vttt ittt ittt e -05Vto6V
Input voltage range, Vi (see Note 1) ...t -05VtoVge+05V
Output voltage range, Vg (seeNote 1) ..., -05VtoVgg+05V
Input clamp current, ik (Vi< O0O0rVi> Vo) v i 20 mA
Output clamp current, ok (VO <00rVo>VEE) vviieii e +50 mA
Continuous output current, [g (VO =0toVEE) « v vviiiiiii +50 mA
Continuous current through Vg Or GND ... e 100 mA
Storage temperature range .. .. .......uuuuitiineiaiiiiiii i —65°C to 150°C

sses beyond those listed under “absolute maximum ratings™ may cause permanent damage to the 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

impl

ied. 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
Vece Supply voltage 45 5.5 4.5 5.5 \
VIH High-level input voitage 2 2 \"
ViL Low-level input voltage 0.8 0.8 v
Vi Input voltage 0 Vce 0 Vce \4
Vo Output voltage 0 Vcec 0 Vce \
IOH High-level output current -24 -24 | mA
loL Low-level output current 24 24| mA
At/Av  Input transition rise or fall rate 0 10 0 10| ns/V
TA Operating free-air temperature —55 1256 | -40 85 °C
electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

Ta =25°C 54ACT11000 | 74ACT11000
PARAMETER TEST CONDITIONS Vee UNIT
MIN TYP MAX| MIN MAX| MIN MAX
45V 44 4.4 4.4
IoH=-50pA 55V | 54 5.4 5.4
45V | 3.94 3.7 3.8
VoH I0H =~24mA 55V | 4.94 4.7 48 v
I0H = — 50 mA# 55V 3.85
IoH = —75 mA} 55V 3.85
45V 0.1 0.1 0.1
loL =80 pA 55V 0.1 0.1 0.1
VoL loL =24 mA 45V . 0.36 0.5 o4l
55V 0.36 0.5 0.44
loL = 50 mA¥ 55V 1.65
: loL = 75 mA¥ 55V 1.65
] Vi =Vcc or GND 55V +0.1 =1 =1 BA
Icc V| = Vg or GND, lo=0 55V 4 80 40 WA
Alccs g:e:ﬁﬁ:::st ;46\:\'10 orVeeo 55V 09 1 1] mA
o] Vi =Vgc or GND 5V . 35 pF

§ This

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

is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vg .

2-8
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54ACT11000, 74ACT11000
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SCAS002A - D2957, JUNE 1987 — REVISED APRIL 1993

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

PARAMETER FROM TO Ta =25°C S4ACT11000 | 74ACT11000 UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t 15 72 109 15 133 15 123
PLH AorB Y ns
tPHL 15 58 8| 1.5 95 15 88
operating characteristics, Voo =5V, T = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance per gate C =50 pF, =1MHz 23 pF
PARAMETER MEASUREMENT INFORMATION
—————— 3v
Input
From Output 15V 15V
Under Test (see Note B) | | ov

Cp =50 pF

tPHL —!‘——“

lﬂ'—ﬂ— tPLH

I
|

(see Note A) I 5000

! ' VoH
Output 50% Vce 50% Vce
——— VoL

LOAD CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. Cp 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

TEXAS ‘t’f
INSTRUMENTS
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54AC11002, 74AC11002

QUADRUPLE 2-INPUT POSITIVE-NOR GATES

D2957, JUNE 1987 — REVISED APRIL 1993

Flow-Through Architecture Optimizes
PCB Layout

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

(TOP VIEW)

Center-Pin V¢ and GND Configuration

Minimizes High-Speed Switching Noise Nil U w61 1B
EPIC™ (Enhanced-Performance Implanted 1 ]2 15]] 2A
CMOS) 1-um Process 2y s 1a]] 2B
500-mA Typical Latch-Up Immunity GND [ 4 13[] Vee
at 125°C GND (|5 12 ﬂ Voo
Package Options Include Plastic 3y [Je 1] 3A
Small-Outline Packages, Ceramic Chip av |7 10[] 3B
Carriers, and Standard Plastic and Ceramic 4B []s of] 4A

300-mil DIPs

description 54AC11002. . . FK PACKAGE
(TOP VIEW)
These devices contain four independent 2-input

NOR gates. They perform the Boolean functions

Q.. 0
00 O
2 >3

> Z

'Y=A « BorY = A + Bin positive logic.
321219
The 54AC11002 is characterized for operation 2A[]4 18[] 3B
over the full military temperature range of —55°C 1B []s 17[] 4A
to 125°C. The 74AC11002 is characterized for NC [ 16[] NC
operation from —40°C to 85°C. 1A[]7 15[] 4B
1Y [] 8 14[] 4Y
FUNCTION TABLE ’_9"1_2 1112 g
(each gate) K g 'g”g‘ g
INPUTS OUTPUT 5§<8§
A B Y
H X L NC — No internal connection
X H L
L L H
logic symbolt logic diagram (positive logic)
1 1
1A —m8 1A 2
16 =1 2y 16 1v
1B —————— 1B
2A 1 3 15
14 S — 2y 2A 3
28 — 14 2y
1" 2B
3A — 6
s O P 3y an Mg .
o——— 3y
PP 4 3B L"
8 P av

8| — an -2 7 W
4
4B ::)8 >

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

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information Is current as of publication date. COpyfigh‘l © 1993, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas Instruments
standard warranty. p g does not ily include

testing of all parameters.

TEXAS {'f
INSTRUMENTS
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54AC11002, 74AC11002
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

D2957,

JUNE 1987 — REVISED APRIL 1993

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

Supply voltage range, VoG -« v vvvve it i e -05Vto7V
Input voltage range, Vi(seeNote 1) ... ..o -05VtoVgc +05V
Output voltage range, Vo (see Note 1) ......ccoiiiiiiiiiiiiiiiiiiiinen. -05VtoVec+05V
Input clamp current, ik (Vi <00rVi>Voe) cvviniii i +20 mA
Output clamp current, lox (Vo <00rVo>Vog) tvvivininiiiiiiiiiii i +50 mA
Continuous output current, Io (Vo =0t0VEg) oo 50 mA
Continuous current through Vg Or GND ... +100 mA
Storage temperature range .. ..........eiinttt 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 if the input and output clamp-current ratings are observed.

recommended operating conditions
54AC11002 74AC11002
MIN NOM MAX| MIN NOM MAX UNIT

Vee Supply voltage 3 5 5.5 3 5 5.5 \")
Vecc=3V 21 21

VIH High-level input voltage Vcc =45V 3.15 3.15 \"
Vcc=55V 3.85 3.85
Vec =3V ) 0.9 : 0.9

ViL Low-level input voltage Vcc =45V 1.35 1.35 \
Vecc=55V 1.65 1.65

\ Input voltage 0 Vce 0 Vce \'/

Vo Output voltage 0 Vece 0 Vee \4
Vcc=3V -4 -4

IoH High-level output current Vcc=45V -24 -24] mA
Vec =55V -24 -24
Vec=3V - 12 12

loL Low-level output current Voc=45V 24 24| mA

|Vec =55V 24 24
At/Av Input transition rise or fall rate 0 10 0 10 ns/V
TA Operating free-air temperature -55 125 | -40 85 °C
TEXAS ‘!?
INSTRUMENTS
2-12 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



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

D2957, JUNE 1987 — REVISED APRIL 1993

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

otherwise noted)

Ta=25°C 54AC11002 74AC11002
PARAMETER TEST CONDITIONS Vee UNIT
MIN TYP MAX| MIN MAX| MIN MAX
3V 2.9 29 2.9
IoH =—50 pA 45V 4.4 4.4 4.4
55V 5.4 5.4 5.4
v I0H =—4 mA 3v | 258 24 2.48 v
OH 45V | 3.94 37 38
loH =—24mA 55V | 4.94 47 48
IoH = —50 mAT 55V 3.85
IoH = -75 mAT 55V 3.85
3V 0.1 0.1 0.1
loL =50 pA 45V 0.1 0.1 0.1
55V 0.1 0.1 0.1
loL=12mA 3V 0.36 05 0.44
VoL \%
45V 0.36 05 0.44
loL=24mA
55V 0.36 0.5 0.44
loL = 50 mAT 55V 1.65
loL =75 mAt 55V 1.65
] Vi =Vcge or GND 55V +0.1 +1 +1 pA
Icc Vi =V or GND, 10=0. 55V 4 80 40| pA
Cj Vi =Vge or GND 5V 3.5 pF
1 Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.
switching characteristics over recommended operating free-air temperature range,
Vee =3.3V £ 0.3V (unless otherwise noted) (see Figure 1)
FROM TO Ta=25°C 54AC11002 74AC11002
PARAMETER UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t 15 7 86f 15 107]| 15 99
PLH AorB % ns
tPHL 15 6 7.5 1.5 9 1.5 8.4
switching characteristics over recommended operating free-air temperature range,
Vee =5V £ 0.5V (unless otherwise noted) (see Figure 1)
FROM TO Ta=25°C 54AC11002 74AC11002
PARAMETER UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t 15 4.5 6.1 15 7.4 15 3
PLH AorB Y &9 ns
tPHL 1.5 4 57| 15 68 15 64
operating characteristics, Vog =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance per gate CL=50pF, f=1MHz 32 pF
Texas W
EXAS
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-13



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

D2957, JUNE 1987 — REVISED APRIL 1993

PARAMETER MEASUREMENT INFORMATION

—————— Vee
Input
From Output 50% %
Under Test (see Note B) | | ov
| le
CL=50pF tPHL . tPLH

A 500 Q ]

(see Note A) | |
! I VoH

= = Output 50% Ve 50% Vee
——— VoL
LOAD CIRCUIT VOLTAGE WAVEFORMS

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=3ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TExas "4‘
INSTRUMENTS
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54ACT11002, 74ACT11002
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

SCAS003A - D2957, JUNE 1987 — REVISED APRIL 1993

Inputs Are TTL-Voitage Compatible

Flow-Through Architecture to Optimize
PCB Layout

Center-Pin V¢c and GND Configurations
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
NOR gates. They perform the Boolean functions

Y = AsBorY = A+ B in positive logic.

The 54ACT11002 is characterized for operation
over the full military temperature range of —55°C
to 125°C. The 74ACT11002 is characterized for

operation from — 40°C to 85°C.

logic symbolt

1

16
15
14
"
10

9
—— 7
8 P av

1A =1

1B
2A
28
3A
3B
aA
4B

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

FUNCTION TABLE
(each gate)
INPUTS OUTPUT

A B Y

H X L
X H L
L L H

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

(TOP VIEW)
1A[] 1 Y 16{] 18
1y ] 2 15]] 2A
ovf]s  14f)2B
GND[J4  130vee
GND[] 5 12flVee
ayfje 1] 3A
avfj7  10]l3B
4B [ls of) 4A
S4ACT11002. . . FK PACKAGE
(TOP VIEW)
Q Q
ROL2LOS
2A 3B
1B 4A
NC NC

1A
1Y

14
9 10 11 12 13

4B
4Y

>00a0 >
sz%m

S

NC — No internal connection

logic diagram (positive logic)

1A —%

1B —¢L
T 2A
2B
3A
3B
4A
4B

90y

1Y

2y

3y

4aY

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information Is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. g does not ily include
testing of ail parameters.

TEXAS*?

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright © 1983, Texas Instruments Incorporated
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54ACT11002, 74ACT11002°
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

SCAS003A - D2957, JUNE 1987 — REVISED APRIL 1993

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

1 Stre

Supply VOAGE raNGE, VGG v vttt et -05Vto6V
Input voltage range, Vj(see Note 1) ...ttt -05VtoVgg+05V
Output voltage range, Vo (seeNote 1) ..., -05VtoVgc +05V
Input clamp current, K (V] <00rVI>VEE) co v + 20 MA
Output clamp current, log (VO <00rVo>Veg) «vviniiiiiiii e £ 50 mA
Continuous output current, Ig (Vo =01t0VaE) -.vvieiiii e =50 mA
Continuous current through Voc OrGND ... e =100 mA
Storage temperature range ............cuuiiuuiiiietiit it i i —-65°C to 150°C
sses beyond those listed under “absolute maximum ratings” may cause permanent damage to the 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

impl

ied. 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 |
MIN  MAX| MIN MAX
Vce 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 v
Vi Input voltage 0 Vco 0 Vce \'4
Vo Output voltage . 0 Vce 0 Vce \'4
loH High-level output current -24 -241 mA
loL Low-level output current 24 24| mA
At/Av  Input transition rise or fall rate 0 10 0 10| ns/V
Ta Operating free-air temperature -55 125 | -40 85 °C
electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted) )
TA = 25°C 54ACT11002 | 74ACT11002
PARAMETER TEST CONDITIONS Vee UNIT
MIN TYP MAX| MIN MAX| MIN MAX
45V 4.4 4.4 4.4
IOH =~ 50 A 55V | 54 5.4 5.4
Vor o = 24 mA 45V | 3.94 37 3.8 v
55V | 494 a7 4.8
10H = — 50 mA# 55V ~ 3.85
IoH =—75 mA¥ 55V 3.85
45V 0.1 0.1 0.1
oL =50 pA 55V 0.1 0.1 0.1
VoL loL = 24 mA asv |- 0.36 0.5 0.44 v
55V 0.36 0.5 0.44
loL = 50 mA$ 55V 1.65
loL = 75 mA# 55V 1.65
] Vi=Vgg or GND 55V = 0.1 =1 =1 BA
Icc V| =Vgg or GND, lo=0 55V 4 80 40 KA
Alccs 8311".2‘;22 :i4evl~]o orVee 55V 0.9 1 1] mA
Ci. Vy=Vgg or GND 5V 35 pF

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

§ This

is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc.

2-16
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54ACT11002, 74ACT11002
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

SCAS003A - D2957, JUNE 1987 — REVISED APRIL 1993

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

PARAMETER FROM T0 Ta=25°C 54ACT11002 | 74ACT11002 UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t 1.5 6.1 9.4 1.5 1.3 1.5 106
PLH AorB Y ns
tPHL 15 53 78 1.5 95 15 87
operating characteristics, Voc =5V, Ta = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance per gate C =50pF, f=1MHz 29 pF
PARAMETER MEASUREMENT INFORMATION
—————— 3v
Input
From Output 15V 15V
Under Test (see Note B) | | oV
| |
L =50pF tPHL —ﬂ——‘l ﬁ—“l— tpLH

(see Note A) 500 | |
| ' VoH
= = Output 50% Vce 50% Ve
——— VoL

LOAD CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. Cp 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

TExas ‘t'P
INSTRUMENTS
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54AC11004, 74AC11004
HEX INVERTERS

D2957, JANUARY 1988 — REVISED APRIL 1993

® Flow-Through Architecture Optimizes

54AC11004 . . . J PACKAGE

PCB Layout 74AC11004 ... DW OR N PACKAGE

® Center-Pin V¢ and GND Configurations

(TOP VIEW)

Minimize High-Speed Switching Noise w U 20N 1A
® EPIC ™ (Enhanced-Performance Implanted 2v J2 19f12A
CMOS) 1-um Process av [|s 18[] 3A
® 500-mA Typical Latch-Up Immunity GND [J4 17[INC
at 125°C GND [I5 16{]Vee
¢ Package Options Include Plastic GND []e 15[] Vce
Small-Outline Packages, Ceramic Chip GND [}7 14[]NC
Carriers, and Standard Plastic and Ceramic ay [|s 13[] 4A
300-mil DIPs sy |9 12[] 5A
ey [0 11]]eA
description
These devices contain six independent inverters. 54AC11004 . . . FK PACKAGE
They perform the Boolean functions Y = A. (TOP VIEW)

The 54AC11004 is characterized for operation
over the full military temperature range of —-55°C
to 125°C. The 74AC11004 is characterized for
operation from —40°C to 85°C.

Q O
O O 00
g2>>2

FUNCTION TABLE
(each Inverter)
INPUT OUTPUT
A Y
H L
L H
NC - No internal connection
logic symbolt logic diagram (positive logic)
-2 1 LI a2 1y
a1 2 v > :
3A 18 3 3y 1 .
aa 13 | 8 4y 2A >O———— 2y
5A 12 9 sY ?
1 10 :
6A ——— >SN 77 eY 3A 18 3 ay
1 This symbol is in accordance with ANSI/IEEE Std 91-1984 13 8
and IEC Publication 617-12, 4A aY
Pin numbers shown are for the DW, J, and N packages.
5A 12 9 sy
6A 11 10 &Y
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA information Is current as of publication date, Copyright © 1993, Texas Instruments Incorporated
:r.o::::: ::'::n"t; 10 specifications per the M':: [oxas lnmmm: ¢
testing of ail parameters. iy TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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54AC11004, 74AC11004
HEX INVERTERS

D2957,

JANUARY 1988 — REVISED APRIL 1993

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

Supply voage range, VoG vttt e i i e -05Vto7V
Input voltage range, Vj(see Note 1) ... ..o -05VtoVgc +05V
Output voltage range, Vg (see Note 1) ..., -05VtoVgc+05V
Input clamp current, Ik (VI <00rVi> Vo) o +20 mA
Output clamp current, ok (Vo <00rVO>VEE) - ovininiiii i +50 mA
Continuous output current, Ig (Vo =01t0VEE) v +50 mA
Continuous current through Voo orGND ... =100 mA
Storage temperature FaNGE .. ......ouueetnunrrnieanteneeenneeenneeenseesnennsns —-65°C to 150°C

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

NOTE

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

recommended operating conditions
54AC11004 . 74AC11004
MIN NOM MAX| MIN NOM MAX UNIT

Vee Supply voltage 3 5 5.5 3 5 5.5 v
Vec =3V 21 2.1

ViH High-level input voltage Vcc=45V 3.15 3.15 \"
Ve =55V 3.85 3.85
Vcg=3V 0.9 0.9

ViL Low-level input voltage Vec =45V 1.35 1.35 v
Vcc=55V 1.65 1.65

Vi Input voltage 0 Vce 0 vce v

Vo Output voltage 0 Vce 0 vVce \
Vecc =3V -4 -4

10H High-level output current Vcc=45V -24 -24| mA
Vecc=55V -24 -24
Vcc=3V 12 12

loL Low-level output current Vcc=45V 24 24| mA
Vcc=55V 24 24

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

TA Operating free-air temperature —55 1256 | -40 85 °C

TEXAS ‘t’?
INSTRUMENTS
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54AC11004, 74AC11004
HEX INVERTERS

D2957, JANUARY 1988 — REVISED APRIL 1993

electrical characteristics over recommended

otherwise noted)

operating free-air temperature range (unless

TA =25°C 54AC11004 | 74AC11004
PARAMETER TEST CONDITIONS vee A on UNIT
MIN TYP MAX| MIN MAX| MIN MAX
3V 29 2.9 29
10H =—50 pA a5V 44 4.4 4.4
55V 5.4 5.4 5.4
I0H = -4 mA 3v | 2s8 2.4 2.48
VOH \"
45V | 394 37 3.8
loH =-24mA 55V | 4.94 47 48
10H = - 50 mAT 55V 3.85
IoH =-75 mAt 55V 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
loL = 12mA 3V 0.36 0.5 0.44
VoL \"
a5V 0.36 0.5 0.44
loL=24mA
55V 0.36 0.5 0.44
loL = 50 mAt 55V 1.65
loL = 75 mAt 55V 1.65
I Vi = Ve or GND 5.5V +0.1 1 1| pA
Icc Vi =V or GND, lo=0 55V 4 80 40 pA
(o] V) =Vgg or GND 5V 35 pF
1t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.
switching characteristics over recommended operating free-air temperature range,
Vee =3.3V £ 0.3V (unless otherwise noted) (see Figure 1)
FROM TO TA=25C 54AC11004 74AC11004
PARAMETER UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t 15 6.1 9| 15 104 15 10
PLH A Y ns
tPHL 15 52 74| 15 89| 15 82
switching characteristics over recommended operating free-air temperature range,
Vee =5V = 0.5V (unless otherwise noted) (see Figure 1)
FROM TO TA =25°C 54AC11004 | 74AC11004
PARAMETER UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t 15 42 63| 15 75| 15 7.
PLH A Y ! ns
tPHL i5 38 55| 15 64| 15 6
operating characteristics, Vog =5V, Ta =25°C
PARAMETER TEST CONDITIONS TP | uNIT
Cpd Power dissipation capacitance per gate CpL=50pF, f=1MHz 29 pF
TEXAS 'b"
INSTRUMENTS
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54AC11004, 74AC11004
HEX INVERTERS

D2957, JANUARY 1988 — REVISED APRIL 1993

PARAMETER MEASUREMENT INFORMATION

o ot Vee
From Output iso0 NJ;";; 50% 50%
Under Test = | | ov
|
tPHL Iﬂ—ﬁl— tPLH

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

1 1 VoH

= = Output 50% Vce 50% Vce
——— VoL
LOAD CIRCUIT VOLTAGE WAVEFORMS

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, ty =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

INSTRUMENTS
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54ACT11004, 74ACT11004
HEX INVERTERS

SCAS215 - D2957, JANUARY 1988 — REVISED APRIL 1993

¢ Inputs Are TTL-Voltage Compatible

* Flow-Through Architecture Optimizes
PCB Layout

¢ Center-Pin Vcc and GND Configurations
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
Carrlers, and Standard Plastic and Ceramic
300-mil DIPs

description

These devices contain six independent inverters.
They perform the Boolean functions Y = A.

The 54ACT11004 is characterized for operation
over the full military temperature range of — 55°C
to 125°C. The 74ACT11004 is characterized for
operation from — 40°C to 85°C.

FUNCTION TABLE
(each inverter)

INPUT OUTPUT
Y

A

H L

L H

logic symbolt

1n -2 1 1 gy
24 —2 2 oy
aA 18 : 3 ay
wn 2 LI
- 2 L%
M 10

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

EPIC is a trademark of Texas Instruments Incorporated.

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

(TOP VIEW)
1Y([] 1 Uzo 1A
2Y[]2 19]] 2A
3avy[]s 18] 3A

GND[] 4 17]INC
GND(]s 16[] Vee
GND (] 6 15[l Voo
GND[}7 14[] NC
4Y[]s 13[] 4A
sY[]e 12%5A
eY[Jio 11f)eA

54ACT11004 . . . FK PACKAGE
(TOP VIEW)

QO
[&] (&)
52999

321 2019
2A (] 4 18[] 4A
1A]])s 17[] sA
1Y []s 16[] 6A
2y 7 15[] ey
3Y []s 14[] sY

9 10 11 1213

o o | oo | o o |

agoaoag

zZ2Z2z2<

G060

NC — No internal connection

logic diagram (positive logic)

o
a—>o— =
o o
SA——DO— 5Y
So— o

1A

4A

6A

PRODUCTION DATA information Is current as of

Copyright © 1993, Texas Instruments Incorporated

iblication date.
:{:dm;.:r‘d’ ;:lrf:nn 1o specifications per the ‘l:"nn:: oxas Immm: ,‘
testing of all Parneten - on P v TE'XAS
INSTRUMENTS
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54ACT11004, 74ACT11004
HEX INVERTERS

SCAS215 — D2957, JANUARY 1988 — REVISED APRIL 1993

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

Supply voltagerange, Vgg . vvvi it e e -05Vto7V
Input voltage range, Vi (see Note 1) ..ottt -05VtoVgc+05V
Output voltage range, Vo (see Note 1) ........cooiiiiiiiiiiiiiiiiiiiniiie . -0.5VtoVgc + 05V
Input clamp current, Ik (Vi <OOr V> VEE) cvvvniniiii i e 20 mA
Output clamp current, Iok (VO <0O0rVo >VEE) «ivviriininiiiiiiii it + 50 mA
Continuous output current, Io (Vo=0toVeg) v =50 mA
Continuous current through Voo Or GND ..o i + 150 mA
Storage temperature range ............ouuiuttiuuiititine it —-65°Cto 150°C

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

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

recommended operating conditions

54ACT11004 | 74ACT11004 UNIT
MIN  MAX MIN  MAX

Vcc  Supply voltage ) 4.5 5.5 4.5 5.5 Vv
VIH High-level input voltage 2 2 v
VIL = Low-level input voltage 0.8 0.8 Y
Vi Input voltage 0 Vcc 0 Vg v
Vo Output voltage 0 Vce 0 Vce \
IoH High-level output current -24 -24| mA
loL Low-level output current 24 24| mA
At/Av  Input transition rise or fall rate 0 10 0 10 | . ns/V
TA Operating free-air temperature -55 1256 | -40 85 °C

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

otherwise noted)

Ta =25°C 54ACT11004 | 74ACT11004
PARAMETER TEST CONDITIONS Vee UNIT
MIN TYP MAX| MIN MAX| MIN MAX
45V 4.4 4.4 4.4
0K =50 A 55V | 54 5.4 5.4
as5v | 394 37 3.8
VoH 10K =-24mA 55V | 494 4.7 4.8 v
loH = - 50 mA¥ 55V 3.85
IoH = — 75 mA¥ 55V 3.85
45V 0.1 0.1 0.1
loL =50 A 55V 0.1 0.1 0.1
VoL oL =24 mA 45V 0.36 0.5 (22
55V 0.36 0.5 0.44
loL =50 mAt 55V 1.65
loL =75 mA} 55V 1.65.
Iy V| = Vg or GND 55V . +0.1 +1 =1| pA
Icc V| =Vcg or GND, lo=0 55V 4 80 40 HA
Alccs gtr;\ee:'r:ﬁ:tuta; 2 oND or Vee 55V \ 0.9 1 1| mA
Ci V| =Vcg or GND 5V 35 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 0 V or vce.

TEXAs “i?
INSTRUMENTS
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54ACT11004, 74ACT11004

HEX INVERTERS

SCAS215 — D2957, JANUARY 1988 — REVISED APRIL 1993

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

FROM T0 Ta =25°C 54ACT11004 | 74ACT11004
PARAMETER UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t 15 5.3 9 1.5 10. K 3
PLH A v 2 1.5 9.7 ns
tPHL 15 64 87 1.5 103 1.5 9.6
operating characteristics, Vcc =5V, Ta = 25°C
PARAMETER TEST CONDITIONS TYP UNIT
Cpd Power dissipation capacitance per inverter C =50 pF, f=1MHz 32 pF
PARAMETER MEASUREMENT INFORMATION
—————— 3v
Input
From Output 15V 1.5V
Under Test (see Note B) | | ov
¢ > |
= tPHL I ﬂ+ tPLH
Cp =50 pF 500Q | |
(see Note A) I | |

| i VoH
Output 50% Vce 50% Vce
———VoL

LOAD CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. Cy includes probe and jig capacitance.

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo =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

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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54AC11008, 74AC11008
QUADRUPLE 2-INPUT POSITIVE-AND GATES

D2957, AUGUST 1987 — REVISED APRIL 1993

® Flow-Through Architecture Optimizes 54AC11008 . . . J PACKAGE
PCB Layout 74AC11008 ... D OR N PACKAGE
(TOP VIEW)
¢ Center-Pin V¢ and GND Configurations
Minimize High-Speed Switching Noise it | 6l 18
¢ EPIC™ (Enhanced-Performance Implanted 1y ]2 15[] 2A
CMOS) 1-um Process 2v s 14[] 2B
® 500-mA Typical Latch-Up Immunity GND []4 13[1 Vee
at 125°C GND []s 12[] Vee
* Package Options Include Plastic 3y {ls 1] 3A
Small-Outline Packages, Ceramic Chip av (J7 10]] 3B
Carriers, and Standard Plastic and Ceramic 4B I8 oll 4A
300-mil DIPs
description 54AC11008 . . . FK PACKAGE
(TOP VIEW)
These devices contain four independent 2-input o . o
AND gates. They perform the Boolean functions . @0 e R
Y=A o BorY =A + B in positive logic.
321219
The 54AC11008 is characterized for operation 2A1]a 18[J 3B
over the full military temperature range of —55°C 1B f)s 17[] 4A
to 125°C. The 74AC11008 is characterized for NC []e 16[]NC
operation from —40°C to 85°C. 1A[]7 15[} 4B
1Y l] 8 14]] 4y
9 10 11 12 13
;M
&22283%
(I

NC - No internal connection

FUNCTION TABLE
(each gate)
INPUTS OUTPUT
A B Y

H H H
L X L
X L L

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information Is current as of publication date. Copyright © 1993, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments H
standard warranty. [ g does not y include 1/
testing of ail parameters. I ‘Tms
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54AC11008, 74AC11008
QUADRUPLE 2-INPUT POSITIVE-AND GATES

D2957, AUGUST 1987 — REVISED APRIL 1993
logic symbolt , logic diagram (positive logic)
1 1
1A ——— 1A 2
16 & I— v 16 :)— 1y
1B ———— 1B ——
A = 3 15
s M ——— 2v 2A ] 3 Ly
1 2B 4
T € & 1
38 — 3A 6
9 ag 19| ¥
wn — 7
8 — 4y °
8 a4y
4B

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

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

Supply VORAGE FANGE, VGG «+ v vt vt vttt ettt -05Vto7V
Input voltage range, Vi (see Note 1) .........ciiiiiiiiiiiiiiiiiiiiiiiinne, -05VtoVgc +05V
Output voltage range, Vg (seeNote 1) ..........oooiiiiiiiiiiiiiiiiiiinnn, -05VtoVge +05V
Input clamp current, ik (Vi< 00T VI> Vo) cvvniiiiiiiiiii ittt nees +20 mA
Output clamp current, ok (VO <00rVO>VEE) tiivniniiiiiiiiiii it +50 mA
Continuous output current, Ig (Vo =0t0VeE) oo +50 mA
Continuous current through Voo or GND ..o i e e +100 mA
Storage temperature range ............ociiiiiiiii i e -65°C to 150°C

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

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
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54AC11008, 74AC11008
QUADRUPLE 2-INPUT POSITIVE-AND GATES

D2957, AUGUST 1987 — REVISED APRIL 1993

recommended operating conditions

54AC11008 74AC11008
MIN NOM MAX MIN NOM MAX UNIT
Vee Supply voltage 3 5 55 3 5 5.5 \'
Vce=3V 2.1 2.1
VIH High-level input voltage Vcc=45V 3.15 3.15 v
vece=55V 3.85 3.85
Vec=3V 0.9 0.9
ViL Low-level input voltage Vcc=45V 1.35 1.35 \Y
Vcc=55V 1.65 1.65
\/ Input voltage \ole} 0 Vce Vv
Vo Output voltage 0 Vce Vce \"
Vcc=3V —4 -4
IoH High-level output current Vcc=45V -24 -24 mA
Vec =55V -24 -24
Vcc=3V 12 12
loL Low-level output current Vcc=45V 24 24| mA
Veec =55V 24 24
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 =25°C S54AC11008 | 74AC11008
PARAMETER TEST CONDITIONS Vee UNIT
MIN TYP MAX MIN MAX MIN MAX
3V 29 29 29
IoH =—50 pA 45V 4.4 4.4 4.4
55V 5.4 5.4 5.4
IoH =—4 mA 3v | 2s8 2.4 2.48
VoH \"
45V 3.94 3.7 3.8
loH =—24mA 55V | 494 47 48
IoH =-50 mAt 55V 3.85
loH =-75 mAt 55V 3.85
3V 0.1 0.1 0.1
loL =50 pA 45V 0.1 0.1 0.1
55V 0.1 0.1 0.1
loL=12mA 3V 0.36 0.5 0.44
VoL v
45V 0.36 0.5 0.44
loL=24mA
55V 0.36 0.5 0.44
loL = 50 mAt 55V 1.65
loL=75 mAt 5.5V 1.65
1 V| = Vg or GND 55V 20.1 1 1| pA
Icc V| =Vcc or GND, lo=0 55V 4 80 40| pA
Ci V| = Vgg or GND 5V 35 pF
T Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.
TEXAS b
INSTRUMENTS
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54AC11008, 74AC11008
QUADRUPLE 2-INPUT POSITIVE-AND GATES

D2957, AUGUST 1987 — REVISED APRIL 1993

s

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

FROM TO Ta =25°C 54AC11008 74AC11008
PARAMETER : UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
tPLH Aor B v 15 63 9| 15 ] 15 to2f
tPHL 1.5 5.6 7.8 1.5 9 1.5 8.6
switching characteristics over recommended operating free-air temperature range,
Vee =5V + 0.5V (unless otherwise noted) (see Figure 1)
FROM TO Ta =25°C 54AC11008 74AC11008
PARAMETER UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
PLH AorB v 15 43 62| 15 73| 15 69 s
tPHL 15 56 59| 15 68| 15 65
operating characteristics, Vo =5V, Tp =25°C
PARAMETER TEST CONDITIONS TYP | UNIT
cpd Power dissipation capacitance per gate CL=50pF, f=1MHz 29 pF
PARAMETER MEASUREMENT INFORMATION
—————— Vee
Input
From Output 50% 50%
Under Test (see Note B) | ; oV
t '—K"_’l
CL=50 PLH 1 | K—’l— tPHL

(see Note

s
A’I 500 Q

LOAD CIRCUIT

NOTES: A. C_ includes probe and jig capacitance.

i

VOLTAGE WAVEFORMS

B. Input pulses are supplied by generators having the foIbWing characteristics: PRR s 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
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54ACT11008, 74ACT11008

QUADRUPLE 2-INPUT POSITIVE-AND GATES

SCAS013B - D2957, AUGUST 1987 — REVISED APRIL 1993

® Inputs Are TTL-Voltage Compatible

® Flow-Through Architecture to Optimize
PCB Layout

® Center-Pin Vg and GND Configurations
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, Plastic Thin
Shrink Small-Outline Packages, Ceramic
Chip Carriers, and Standard Plastic and
Ceramic 300-mil DIPs

description

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

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

FUNCTION TABLE
(each gate)
INPUTS OUTPUT
A B Y
H H H
L X L
X L L
logic symbolt
1
1A & 2
16 1v
18
15
2A 3
14 2y
28
1
3A 6
10 3Y
38
9
A 7
8 ay
4B

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

EPIC is a trademark of Texas Instruments Incorporated.

54ACT11008. .. J PACKAGE

74ACT11008. . . D, N, OR PW PACKAGE
(TOP VIEW)

1A ™ 16[] 1B

1Y (]2 15[] 2A

2v[]s 14]J2B
GND[J4 13 Vee
GND[]5s  12[lvee

3y (s 1] 3A

av[l7 1o[l3B

4B[l8 9f] 4A

S4ACT11008 . . . FK PACKAGE

(TOPVIEW)
8o 8
525§
321 219
2A[] 4 18
1B []s 17
NC[]e 16[]
1A[]7 15[]
1Y []s 14[]
9 10 11 1213
| e [ | o | |
>0 >
2223
[CENG]
NC - No internal connection
logic diagram (positive logic)
1
16
1B ‘
u15:>¢L
.
1
3A ) 6
10
3B
sn—2 :)hL
8
4B

3B
4A
NC
4B
4Y

PRODUCTION DATA information is current as of publication date.

onrd:c'(‘: conform 1o specifications per tmdlcrmu of Texas Innm”r'rclmn '
sta manty. P P g does not o T
testing of all parameters. ms

INSTRUMENTS

Copyright © 1993, Texas Instruments Incorporated
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54ACT11008, 74ACT11008
QUADRUPLE 2-INPUT POSITIVE-AND GATES

SCAS013B - D2957, AUGUST 1987 — REVISED APRIL 1993

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

Supply voltage range, VoG . vvv it e e -05Vto6V
Input voltage range, Vi(see Note 1) ...ttt -0.5VtoVcc +05V
Output voltage range, Vo (seeNote 1) .........cooiiiiiiiiiiiiiiiiiiiiiiinn., -05VtoVgc+05V
Input clamp current, ik (V] <00rVi>VEE) viviiiii i +20 mA
Output clamp current, Igg (VO <00rVO > VEE) tvvvvrintiiiiiiiiiiiii ittt =50 mA
Continuous output current, Ig (Vo =01toVEE) «viviviiiiii i + 50 mA
Continuous current through Voo or GND ..ot i s + 100 mA
Storage temperature range ..........vutiiittiie it i ittt —-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

54ACT11008 | 74ACT11008

. MIN MAX| MIN MAX UNIT
Vee Supply voltage 4.5 5.5 45 5.5 \"
VIH High-level input voltage 2 2 \"
ViL Low-level input voltage 0.8 0.8 v
Vi Input voltage 0 Vce 0 Vce \%
Vo Output voltage 0 Vcec 0 Vce v
IoH High-level output current -24 -24| mA
loL Low-level output current 24 24| mA
At/Av Input transition rise or fall rate 0 10 0 10| ns/V
TA Operating free-air temperature -55 125 -40 85 °C

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

Ta=25°C S54ACT11008 | 74ACT11008
PARAMETER TEST CONDITIONS Vee UNIT
MIN  TYP MAX MIN  MAX MIN  MAX
| sou 45V 4.4 4.4 4.4
OH = =50 A 55V 5.4 5.4 5.4
VOoH \"
45V 3.94 3.7 3.8
IoH=—24mA
55V 4.94 47 48
| 50 45V 0.1 0.1 0.1
oL =50uA 55V 0.1 0.1 X
VoL - v
45V 0.36 0.5 0.44
loL=24mA
55V 0.36 0.5 0.44
lon¥ Vo=3.85V ) 55V -50 -75 mA
loL¥ Vo=165V 55V 50 75 mA
] V| =Vcg or GND 55V =0.1 =1 wA
Icc Vi=VcgorGND, Ig=0 55V 4 80 40 WA
One input at 3.4V,
AlccSs Other inputs at GND or Vg 55V 09 1 1] mA
Ci Vi =Vcc or GND 5V 3.5 pF

% Not more than one output should be tested at a time, and the duration of the test should not exceed 1 second.
§ 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 VoG-
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54ACT11008, 74ACT11008
QUADRUPLE 2-INPUT POSITIVE-AND GATES

SCAS013B —D2957, AUGUST 1987 — REVISED APRIL 1993

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

(unless otherwise noted) (see Figure 1)

PARAMETER FROM TO Ta =25°C 54ACT11008 | 74ACT11008 UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t 1.5 5.8 8 1.5 9.4 15 9
PLH AorB Y ns
tPHL 15 52 77| 15 86| 15 82
operating characteristics, Vgc =5V, T = 25°C
PARAMETER TEST CONDITIONS TYP UNIT
de Power dissipation capacitance per gate Cy =50 pF, f=1MHz 29 pF
PARAMETER MEASUREMENT INFORMATION
—————— 3V
Input
From Output 15V 15V
Under Test (see Note B) | | oV
tpLH —l¢—— |
Cp =50pF 500 Q PLH [ ([ —— tPHL
(see Note A) | I
1 ~—— VOH
= = Output 50% Vce 50% Vce
VoL
LOAD CIRCUIT

NOTES: A. Ci includes probe and jig capacitance.
B.

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

Figure 1. Load Circuit and Voltage Waveforms

VOLTAGE WAVEFORMS

Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg =50 Q, ty =3 ns, tf= 3 ns.

TEXAS {?
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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54AC11010, 74AC11010
TRIPLE 3-INPUT POSITIVE-NAND GATES

D2957, MAY 1987 — REVISED APRIL 1993

® Flow-Through Architecture Optimizes 54AC11010...J PACKAGE
PCB Layout 74AC11010. .. D OR N PACKAGE
(TOP VIEW)
¢ Center-Pin Vg and GND Configurations
Minimize High-Speed Switching Noise ialls U 16l 18
¢ EPIC™ (Enhanced-Performance Implanted 1Y 2 15[l 1C
CMOS) 1-um Process 2v I3 14f] 2A
¢ 500-mA Typical Latch-Up Immunity GND [ 4 13[] Vee
at 125°C GND |5 12[} Vee
* Package Options Include Plastic 3y [le 1] 28
Small-Outline Packages, Ceramic Chip 3¢z 10fl2c
Carriers, and Standard Plastic and Ceramic 3B [Js of] 3A
300-mil DIPs
description 54AC11010. . . FK PACKAGE
(TOP VIEW)
These devices contain three independent 3-input o . o
NAND gates. They perform the Boolean functions gL Q La
Y=A B e+ CorY=A+B+Cin positive logic.
The 54AC11010 is characterized for operation 1C 43 212 1916[ 2C
over the full military temperature range of —55°C 1B []s 17[]3A
to 125°C. The 74AC11010 is characterized for NC []e 16[INC
operation from —40°C to 85°C. 1AQ7 15[] 3B
1Y [J 8 14[13C
9 10 11 1213
(o T | o Vo T |
8222845
[CIENG
NC — No internal connection
FUNCTION TABLE
(each gate)
INPUTS OUTPUT
A B c Y
H H H L
L X X H
X L X H
X X L H
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA information is current as of publication date. Copyright © 1993, Texas Instruments Incorporated
‘P{m‘:’: :’:l.onr;ny' to lpoclﬂeatlom per «r.» dt::n: : Texas Im:vr::‘n;: %
testing of all parameters. TEXAS
INSTRUMENTS
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54AC11010, 74AC11010
TRIPLE 3-INPUT POSITIVE-NAND GATES

D2957, MAY 1987 — REVISED APRIL 1993
logic symbolt " logic diagram (positive logic)
1
" 16 & 2 1A :6 b 2
1B — i) 4 1B 5 R
15 1C
1C ———
14 14
2A —— A —3 3
" 3 28 —5 2y
2c 0
9 3A
A 8 6 38 : b—-—s 3y
3B ——— > — 3y 3¢
7
ac
1 This symbol is in accordance with ANSI/IEEE Std 91-1984

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

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

Supply voltage range, VoG ot vvvvr vttt e -05Vto7V
Input voltage range, Vi (seeNote 1) ............cooiiiiiiiiiiiiiiiiinn, -05VtoVge +05V
Output voltage range, Vo (see Note 1) .........oiiiiiiiiiiiiiiiiiiiiiiin, -05VtoVge+05V
Input clamp current, ik (Vi <00rVi>Vog) oo +20 mA
Output clamp current, IoK (VO <O OTVO > VEE) cvvvrtirtiriirniniiiiiiieienneennns +50 mA
Continuous output current, Ig (Vo =01t0Vee) ovvvviniii i +50 mA
Continuous current through Voo OFr GND ..o ot ittt et ee e +100 mA
Storage temperature raNge .. .......ouvttirterineeeneernnreaeeeanneanneernneennnns —65°C to 150°C

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

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

TEXAS "9
INSTRUMENTS
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54AC11010, 74AC11010
TRIPLE 3-INPUT POSITIVE-NAND GATES

D2957, MAY 1987 — REVISED APRIL 1993

recommended operating conditions

S54AC11010 74AC11010
MIN NOM MAX MIN NOM MAX UNIT
Vee Supply voltage 3 5 5.5 3 5 5.5 \Y
Vec=3V 2.1 241
VIH High-level input voltage Vcc=45V 3.15 3.15 \
Vec=55V 3.85 3.85
Vce =3V 0.9 0.9
ViL Low-level input voltage Vcc=45V 1.35 1.35 \
Vcg =55V 1.65 1.65
Vi Input voltage 0 \/ole} 0 Vce \%
Vo Output voltage 0 Vce 0 Vee \
Veeg=3V -4 -4
IoH High-level output current Vcc=45V —24 -24| mA
Vcc=55V -24 -24
Vecc =3V 12 12
loL Low-level output current Vcc =45V 24 24| mA
) Ve =565V 24 24
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 =25°C 54AC11010 | 74AC11010
PARAMETER TEST CONDITIONS Vee UNIT
‘ MIN TYP MAX| MIN MAX| MIN MAX
3V 29 29 29
10H =—50 pA 45V 4.4 4.4 4.4
5.5V 5.4 5.4 5.4
v loH=-4mA 3V | 2s8 2.4 2.48 v
OH asv | 394 37 3.8
loH=-24mA 55V | 4.94 47 48
10H = —50 mAt . | 55V 3.85
10H =-75 mAt 55V 3.85
3V 0.1 0.1 0.1
IoL =50 pA 45V 0.1 0.1 0.1
55V 0.1 0.1 0.1
loL=12mA 3V 0.36 0.5 0.44
VoL Vv
45V 0.36 0.5 0.44
loL=24mA
55V 0.36 0.5 0.44
loL =50 mAt 55V 1.65
loL = 75 mAt 55V 1.65
Iy Vi =Vgg or GND 55V 20.1 +1 =1 pA
Icc V| = Vgg or GND, lo=0 5.5V 4 80 40| pA
Ci Vi =Vcg or GND 5V 35 pF

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

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

D2957, MAY 1987 — REVISED APRIL 1993

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

PARAMETER FROM TO Tp=25°C 84AC11010 | 74ACt1010 |
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t 15 59 85| 15 10| 15 93
PLH Any Y ns
tPHL 15 58 of 15 104| 15 99
switching characteristics over recommended operating free-air temperature range,
Vee =5V + 0.5V (unless otherwise noted) (see Figure 1)
FROM TO Ta=25°C 54AC11010 74AC11010
PARAMETER UNIT
(INPUT) (OUTPUT) MIN  TYP MAX| MIN MAX| MIN MAX
t 15 44 62| 15 74| 15 67
PLH Any Y ns
tPHL 15 46 64| 15 74| 15 7
operating characteristics, Voc =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance per gate CL=50pF, f=1MHz 23 pF
PARAMETER MEASUREMENT INFORMATION
—————— Vee
Input
From Output 50% 50%
Under Test (see Note B) | | ov
| |
€1 =50 bF tPHL—ﬂ_Jl ﬂ—’{—- tPLH
L=50p 500 @
(see Note A) . | |
l ] VoH
= = Output 50% Vce 50% Vce
——— VoL
LOAD CIRCUIT VOLTAGE WAVEFORMS

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=3ns.
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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54ACT11010, 74ACT11010
TRIPLE 3-INPUT POSITIVE-NAND GATES

SCAS018A — D2957, JULY 1987 — REVISED APRIL 1993

® |nputs Are TTL-Voltage Compatible

¢ Flow-Through Architecture to Optimize
PCB Layout

® Center-Pin Vo and GND Configurations
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
Carrlers, and Standard Plastic and Ceramic
300-mil DIPs

description

These devices contain three independent 3-input
NAND gates. They perform the Boolean functions
Y = A«BsCorY =A + B + Cin positive logic.

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

FUNCTION TABLE
(each gate)
INPUTS OUTPUT
A B C Y
H H H L
L X X H
X L X H
X X L H
logic symboit
1
A 16 & 2
1B >—— 1y
15
1C
14
2 1 3
2B P—— 2y
10
2c
9
3A
6
B — S——— 3y
3c [ —

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

EPIC is a trademark of Texas Instruments Incorporated.

B54ACT11010...J PACKAGE
74ACT11010... D OR N PACKAGE

(TOP VIEW)
1A 1 U1s 1B
1Y([] 2 1sf] 1C
2y []3 14]] 2A
GND [] 4 13[] Vee
GND (] 5 12f] Ve
3y[le 11]] 28
scfj7 10fl2c
3B[|s o] 3A

S4ACT11010. .. FK PACKAGE

(TOP VIEW)
Q.0
%)
9298
iche? 2! 2o1918[ 20
1B []s 17[} 3A
NC [ 16[] NC
1A[)7 15[] 3B
1Y [] 8 14[] 3C
9 10 11 1213
(o o e Vo ¥ o |
>
82225
[CING

NC — No internal connection

logic diagram (positive logic)

1
1A
18 —16 | 2_ 4w
1c —15_|

14
2A
28 — 11 3
2c 10
3A 9
3B 8 S ay
ac 7]

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard wamranty. F does not rily include
testing of ail parameters.

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

SCASO018A— D2957, JULY 1987 — REVISED APRIL 1993

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

1 Stre:

Supply voltage range, VoG vt vvvveiii i e e -05Vto6V
Input voltage range, Vj(see Note 1) ......oovviviiiiiiiiiiiii i -05VtoVgc +05V
Output voltage range, Vg (see Note 1) ..., -05VtoVeg +05V
Input clamp current, Ik (Vi< OOr V> VEE) vt 20 mA
Output clamp current, log (VO <00rVO>VEE) vviriiiiniiiiii i + 50 mA
Continuous output current, Ig (Vo =01t0Veg) vvvvii i + 50 mA
Continuous currentthrough Vg oOr GND ... + 100 mA
Storage temperature raNQe ........o.iiitt et it rtieite ittt aiaiiias —-65°Cto 150°C
sses beyond those listed under “absolute maximum ratings” may cause permanent damage to the 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

impl

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

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

recommended operating conditions

54ACT11010 74ACT11010 UNIT
MIN  MAX MIN  MAX
Vee Supply voltage 4.5 5.5 4.5 5.5 \'
ViIH High-level input voltage 2 2 \%
ViL Low-level input voltage 0.8 0.8 \%
Vi Input voltage ) 0 Vce 0 Vce v
Vo Output voltage 0 Vce 0 Vce \
IoH High-level output current ~24 -24| mA
loL Low-level output current 24 24| mA
At/Av Input transition rise or fall rate 0 10 0 10| ns/V
TA Operating free-air temperature -55 126 | -40 85 °C
electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

- Ta =25°C 54ACT11010 74ACT11010
PARAMETER TEST CONDITIONS Vee UNIT
MIN TYP MAX| MIN MAX| MIN MAX
45V 4.4 4.4 4.4
'0H =~ 50 kA 55V | 54 5.4 5.4
Vo loH =24 mA 45V 3.94 3.7 3.8 v
55V 4.94 4.7 4.8
lIoH = — 50 mA¥ 55V 3.85
loH = — 75 mA¥ 55V 3.85
45V 0.1 0.1 0.1
loL =504 55V 0.1 0.1 01
VoL lo = 24 mA 45V 0.36 0.5 0.44 v
55V 0.36 0.5 0.44
loL = 50 mA¥ 55V 1.65
loL = 75 mA¥ 55V 1.65
Iy V) =Vgg or GND 55V £0.1 +1 1| pA
Icc Vi=VgccorGND, Ip=0 55V 4 80 40 A
AICGS | Otmerinputs # GND or VG 55V 09 1 1] ma
Ci V) =Vgg or GND 5V 35 pF
1 Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.
§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vee.
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54ACT11010, 74ACT11010
TRIPLE 3-INPUT POSITIVE-NAND GATES

SCAS018A—D2957, JULY 1987 — REVISED APRIL 1993

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

PARAMETER FROM TO Ta =25°C ssaCT11010 | 74aCTH1010 |
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t 15 58 82 1.5 93 1.5 89
PLH Any Y ns
tPHL 15 57 74| 15 87 1.5 82
operating characteristics, Voc =5V, T = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance per gate CL =50 pF, f=1MHz 27 pF
PARAMETER MEASUREMENT INFORMATION
—————— 3V
Input
From Output 15V 15V
Under Test (see Note B) | | oV
_ tPHL —IN—J Iﬂ——“— tPLH
CL =50 pF 5000 | I
(see Note A) | |
' ' VoH
——— VoL
LOAD CIRCUIT VOLTAGE WAVEFORMS

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

TExXAS {?
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'54AC11011, 74AC11011
TRIPLE 3-INPUT POSITIVE-AND GATES

D2957, JULY 1987 — REVISED APRIL 1993

® Flow-Through Architecture Optimizes 54AC11011...J PACKAGE
PCB Layout 74AC11011 ... D OR N PACKAGE
(TOP VIEW)
¢ Center-Pin Vg and GND Configuration
Minimizes High-Speed Switching Noise 1A [+ ) 16l 18
® EPIC™ (Enhanced-Performance Implanted 1v ]2 5[] 1C
CMOS) 1-um Process 2y (I3 1a]] 2A
® 500-mA Typical Latch-Up Immunity GND [] 4 13[] Voo
at 125°C GND []5 12[l Vee
® Package Options Include Plastic 3y le 11[]28
Small-Outline Packages, Ceramic Chip ac(r 1o0f] 2C
Carriers, and Standard Plastic and Ceramic 3B []s ofl 3A
300-mil DIPs
description 54AC11011 ... FK PACKAGE
(TOP VIEW)
These devices contain three independent 3-input o . o
AND gates. They perform the Boolean functions gL Q La
Y=A ¢ B e+ CorY=A+B+Cin positive logic. ‘
The 54AC11011 is characterized for operation 1C 43 21 1918[ 2C
over the full military temperature range of —55°C 1B []s 17[] 3A
to 125°C. The 74AC11011 is characterized for NC []s 16[]NC
operation from —40°C to 85°C. 1AD7 15[} 3B
1Y [] 8 14}3C
9 10 11 12 13
{o | o s Vo [ |
32223
S O
NC — No internal connection
FUNCTION TABLE
(each gate)
INPUTS OUTPUT
A B c Y
H H H H
L X X L
X L X L
X X L L
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA information is current as of publication date. Copyright © 1993, Texas Instruments Incorporated
'P'r::;:'t: ;:nr::’:l'lyl !'o .poelflcnlrom per ﬂ-n‘:r:n;: Texas lm:’m.lu':: %
testing of all parameters. Tms
INSTRUMENTS
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54AC11011, 74AC11011
TRIPLE 3-INPUT POSITIVE-AND GATES

D2957, JULY 1987 — REVISED APRIL 1993
logic symbolt logic diagram (positive logic)
1
A 16 & 2
o ] | < 1A
1B 5 v bre E 2
1 ————— 1c
14 X 2A 4
2A —————— 1 \ 3
1 3 28 2y
2B ETE — 2v 2C |/
2c
-3A ™\
° 3B -5 S av
3A ————— ac |/
8 6
3B —————— 3y
3c
1 This symbol is in accordance with ANSI/IEEE Std 91-1984

and

IEC Publication 617-12.

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

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

Supply voltage range, VoG « v vir ittt i i i e -05Vto7V
Input voltage range, Vj(see Note 1) ...ttt -05VtoVgc +0.5V
Output voltage range, Vg (see Note 1) ......oooiiiiiiiiiiiiiiiiiiiii e, -05VtoVgg+05V
Input clamp current, Ik (V] <00TVi>VEE) coneieii e +20 mA
Output clamp current, lok (VO <00rVo>VEE) cvviiiiiiiiiii i i e +50 mA
Continuous output current, lo (Vo =0toVgE) tvvveveiiii e +50 mA
Continuous current through Voo or GND ... 100 mA
Storage temperature TaNQGE ... .........evueeneeneenerueneennenneaneeneenneeneennns -65°C to 150°C

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

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
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54AC11011, 74AC11011

TRIPLE 3-INPUT POSITIVE-AND GATES

D2957, JULY 1987 — REVISED APRIL 1993

recommended operating conditions

S4AC11011 74AC11011
MIN NOM MAX MIN NOM MAX UNIT
Vece Supply voltage 3 5 5.5 3 5 5.5 \)
Vcc=3V 21 21
VIH High-level input voltage Vcc=45V 3.15 3.15 \
Vcg =55V 3.85 3.85
Vcc=3V 0.9 0.9
ViL Low-level input voltage Vcc=45V 1.35 1.35 v
Vcc=55V 1.65 1.65
Vi Input voltage 0 Vee 0 Vce \"
Vo Output voltage 0 Vce 0 Vee Y
Vec=3V —4 -4
IoH High-level output current Vcc=45V -24 -241 mA
Vcc=55V -24 -24
Vecc=3V 12 12
loL Low-level output current Vec=45V 24 24| mA
Vcc =55V 24 24
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 =25°C 54AC11011 74AC11011
PARAMETER TEST CONDITIONS Vee UNIT
MIN TYP MAX| MIN MAX| MIN MAX
3V 2.9 29 29
I0H =50 pA 45V 4.4 4.4 4.4
5.5V 5.4 5.4 5.4
loH=—4mA 3v | 2s8 2.4 2.48
VoH \"
45V | 3.94 37 3.8
loH =—24mA 55V | 4.94 47 4.8
IoH =-50 mAt 55V 3.85
loH =-75 mat 55V 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
loL=12mA 3V 0.36 0.5 0.44
VoL \%
45V 0.36 0.5 0.44
loL=24mA
5.5V 0.36 0.5 0.44
loL = 50 mAT 55V 1.65
loL =75 mAt 5.5V 1.65
I Vj =Vgg or GND 5.5V £0.1 =1 1| pA
Icc Vj = Ve or GND, lo=0 55V 4 80 4| pA
Ci V} =Vcg or GND 5V 35 pF
T Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.
TEXAs ‘V
INSTRUMENTS
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54AC11011, 74AC11011
TRIPLE 3-INPUT POSITIVE-AND GATES

D2957, JULY 1987 — REVISED APRIL 1993

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

PARAMETER FROM TO Ta=25C 54AC11011 74AC11011 ONIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t 15 6 83| 15 97| 15 9.1
PLH Any Y ns
tPHL 15 6 82| 15 96| 15 9
switching characteristics over recommended operating free-air temperature range,
Vee =5V 2 0.5V (unless otherwise noted) (see Figure 1)
FROM TO Ta =25°C S4AC11011 | 74AC11011
PARAMETER UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t 15 4 59| 15 69| 15 65
PLH Any Y ns
tPHL 15 45 64| 15 73| 15 69
operating characteristics, Voc =5V, Tp =25°C
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance per gate CL=50pF, f=1MHz 28 pF
PARAMETER MEASUREMENT INFORMATION
FomOutpwt et /TN e Vee
rom Outp 50% 50%
Under Test (see Note B) | i ov
tpLy ——>
C =50 pF 500 Q PLH | | H—’l— tPHL
(see Note A) |
l ——— VoH
= = Output 50% Voo 50% Vce
VoL
LOAD CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. Cp includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR s 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
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54ACT11011, 74ACT11011
TRIPLE 3-INPUT POSITIVE-AND GATES

SCAS028A — D2957, JULY 1987 — REVISED APRIL 1993

Inputs Are TTL-Voltage Compatible

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

® Flow-Through Architecture Optimizes
PCB Layout

® Center-Pin Vg and GND Configurations
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
Carrlers, and Standard Plastic and Ceramic
300-mil DIPs

(TOP VIEW)
1A[] 1 - 16]] 1B
1v(]2 15%10
2Y[] s 14]] 2A

GND[J4  13]Jvee
GND [] 5 12[] Ve
3vy[le 1]} 28
s3cf]7 10flec
3B[]s o[l 3A

S4ACT11011 .. . FK PACKAGE
(TOP VIEW)
Q

%)
o
£293

description

These devices contain three independent 3-input

AND gates. They perform the Boolean functions 3 2 1 2019
Y = AeBsCorY = A + B + C in positive logic. 1C[]a 18[] 2C
A
The 54ACT11011 is characterized for operation 18ls 173
o N NC [] s 16[J NC
over the full military temperature range of — 55°C af7 1] 38
to 125°C. The 74ACT11011 is characterized for v 14 3¢
operation from — 40°C to 85°C. 8 9 10 11 1213 E
o { o | s [ o T o |
FUNCTION TABLE X222z
(each gate) o % = (Zg b
INPUTS OUTPUT . .
ry B T Y NC — No internal connection
H H H
L X X L logic diagram (positive logic)
X L X L
1A
X X L L 1B ) v
1C
logic symbolt 28 — |
e 3=~
q 2c
1A & 3A — |
16 2 >
3B ‘ 3y
1B p 1Y o
[
14
2A
1 3
2B 2y
10
2C
9
3A p
3B — € av
7
3c —

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

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information is current as of publication

Products conform to specifications per the terms of Texas Instruments i
standard warranty. P P g does not include

testing of all parametera. I EXAS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright © 1993, Texas Instruments Incorporated



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

SCAS028A - D2957, JULY 1987 ~ REVISED APRIL 1993

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

Supply voltage range, Vg
Input voltage range, Vj(see Note 1) ..o
Output voltage range, Vg (see Note 1)

Input clamp current, IK (Vi< 0OrVI>VEE) c o iiiiiiiiiiiiiiiiiiii i

Output clamp current, Iok (Vo < 0 or Vg > Vo)
Continuous output current, Ig (Vo = 0 to V)
Continuous current through Vg or GND
Storage temperature range

-05Vto7V
-05VtoVgc+05V
-0.5VtoVgc +0.5V
+20 mA

+ 100 mA
—65°Cto 150°C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings onfy and
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

54ACT11011 74ACT11011 UNIT
MIN MAX| MIN' MAX

Vce Supply voltage 4.5 5.5 45 5.5 \)
ViH High-level input voltage 2 2 \"
VIL Low-level input voltage 0.8 08| Vv
Vi Input voltage Vee 0 Vce \")
Vo Output voltage Vee 0 Vce \'%
IoH High-level output current -24 -24| mA
loL Low-level output current ) 24 24| mA
At/Av Input transition rise or fall rate 0 10 0 10| ns/V
TA Operating free-air temperature -55 125 -40 85 °C

electrical characteristics over recommended
otherwise noted)

operating free-air temperature range (unless

Ta=25°C S4ACT11011 | 74ACT11011
PARAMETER TEST CONDITIONS Vee A UNIT
MIN TYP MAX| MIN MAX| MIN MAX
a5V 4.4 4.4 4.4
I0H =—50
OH KA 55V 5.4 5.4 5.4
v | 24 mA 45V | 394 37 3.8 v
OH OH = 55V | 4.94 a7 48
10H = - 50 ma¥ 55V 3.85
loH =— 75 ma¥ 55V 3.85
45V 0.1 0.1 0.1
oL =50
oL =50pA 55V X 0.1 01
45V 0.36 0.5 0.44
Vv loL =24 mA \Y
oL oL 55V 0.36 05 0.44
IoL = 50 mA¥ 55V 1.65
loL = 75 mA¥ 55V 1.65
] V| = Vg or GND 55V 0.1 =1 =1 pA
Icc Vi=VcgorGND, lp=0 55V 4 80 40 WA
One input at 3.4 V,
AlceS | other inputs at GND or Vg 55V 0.9 1 1| mA
Cj V| =Vcc or GND 5V 35 pF

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

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vg c.

TEXAS {'P
INSTRUMENTS
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54ACT11011, 74ACT11011
TRIPLE 3-INPUT POSITIVE-AND GATES

SCAS028A - D2957, JULY 1987 — REVISED APRIL 1993

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

PARAMETER FROM T0 Tp =25°C 54ACT11011 | 74ACT11011 UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t 1.5 6.5 8.6 15 10.2 15 9.6
PLH A, B,orC Y ns
tPHL 1.5 585 79| 15 92| 15 87
operating characteristics, Vcc =5V, Tp =25°C
PARAMETER TEST CONDITIONS TYP UNIT
de Power dissipation capacitance per gate C =50 pF, f=1MHz 28 pF
PARAMETER MEASUREMENT INFORMATION
—————— 3V
Input
From Output 15V 15V
Under Test (see Note B) | i ov
t _K—J
CL =50pF 500 Q PLH 1 | K—’l— tPHL
(see Note A) | |
[ ——— VoH
= = Output 50% Vce 50% Ve
VoL
LOAD CIRCUIT

NOTES: A. Cp includes probe and jig capacitance.
B.

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

Figure 1. Load Circuit and Voltage Waveforms

VOLTAGE WAVEFORMS

Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo=50Q,t; =3 ns, tf=3ns

INSTRUMENTS
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54AC11014, 74AC11014
HEX SCHMITT-TRIGGER INVERTERS

AUGUST 1989 — REVISED APRIL 1993

Flow-Through Architecture Optimizes
PCB Layout

54AC11014...J PACKAGE
74AC11014... DW OR N PACKAGE

Center-Pin Ve and GND Configurations (TOP VIEW)

Minimize High-Speed Switching Noise v 1 U 200 1A

EPIC™ (Enhanced-Performance Implanted 2v[] 2 19[] 2A

CMOS) 1-um Process av(]s 18] 3A

® 500-mA Typical Latch-Up Immunity at 125°C GND[] 4 17[J NC
® Package Options Include Plastic Small- GND [ 5 16]] Ve
Outline Packages, Ceramic Chip Carriers, GND[] 6 150 Vee

and Standard Plastic and Ceramic 300-mil GND[]7 14[JNC

DIPs aY(]s 13[]4A

sY[] s 12[] 5A

description eY[J1o 11]leA

These Schmit-tigger devices contain six
independent inverters. They perform the Boolean
function Y = A. Because of the Schmitt action they

54AC11014 ... FK PACKAGE

. h o (TOP VIEW)
have different input threshold levels for positive- o o
going (VT,) and for negative-going (VT-) signals. 2L RS Q

These circuits are temperature compensated and 3 2 1 2019

can be triggered from the slowest of input ramps 2A [] 4 18[] 4A
and still give clean, jitter-free output signals and 1A []s 17[] 5A
also have greater noise margin than conventional 1Y [l e 16[] 6A
inverters. 2y [17 15[} 6Y
The 54AC11014 is characterized for operation 1Dl L
over the full military temperature range of —55°C Ly

to 125°C. The 74AC11014 is characterized for 2999%
CRCRERT]

operation from —40°C to 85°C.

NC — No internal connection

FUNCTION TABLE
(each inverter)

INPUT | OUTPUT
A Y
H L
L H

EPIC is a trademark of Texas Instruments Incorporated.

PRODUCTION DATA information s current as of publication date. Copyright © 1993, Texas Instruments Incorporated

:vo::c:: conform to specifications per the w:: [exas Inm:mown‘}: %
tosting o all parameters. TP v TExas
INSTRUMENTS
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54AC11014, 74AC11014
HEX SCHMITT-TRIGGER INVERTERS

AUGUST 1989 — REVISED APRIL 1993

logic symbolt logic diagram (positive logic)
20 1
>N
n — I el A —2 >C 1 1y
A e = ¥
1
3A > 3Y on—19 IS 2 .y
13 8 k
n —— >~ gy
w2 SR a—2 [0 2
6a — 19 oy
1 This symbol is in accordance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12, 5A 12 >C S __ sy
Pin numbers shown are for the DW, J, and N packages.

T
oa —11 bo 10 o

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

Supply VORAGE raNGE, VGG « v vt vttt ittt e -05Vto7V
Input voltage range, Vj(see Note 1) ... ii i e -05VtoVgg+05V
Output voltage range, Vo (seeNote 1) .....oovviiiiiiiiiiiiiiiiii i, -05VtoVge +05V
Input clamp current, K (V] <O OFVI>VEE) v v ittt it anans 20 mA
Output clamp current, log (Vo <0orVo>Veg) +vvvvvvnenn e +50 mA
Continuous output current, lg (Vo =0toVEE) «v v +50 mA
Continuous current through Voo Or GND ..ot +150 mA
Storage temperature range ..... e e e e e e e —65°C to 150°C

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

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

recommended operating conditions

54AC11014 74AC11014
MIN NOM MAX| MIN NOM MAX UNIT
Vce Supply voltage 3 5 5.5 3 5 5.5 v
Vec =3V 2.1 21
VIH High-level input voltage Vcc =45V 3.15 3.15 v
Vec =55V 3.85 3.85
Veg=3V 0.9 0.9
ViL Low-level input voltage Vcc =45V 1.35 1.35 v
Vece =55V 1.65 1.65
] Input voltage 0 Vce 0 Vce \%
Vo Output voltage ’ 0 Vce 0 Vce \
Vec=3V -4 -4
IoH High-level output current VCC =45V -24 -24| mA
Ve =55V -24 -24
Vcc =3V 12 12
loL Low-level output current Ve =3V 24 24| mA
Vcc =55V 24 24
At/Av  Input transition rise or fall rate 0 100 0 100§ ns/V
TA Operating free-air temperature -55 125 | -40 85 °C

TEXAS {'f
INSTRUMENTS
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54AC11014, 74AC11014
HEX SCHMITT-TRIGGER INVERTERS

AUGUST 1989 — REVISED APRIL 1993

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

otherwise noted)

PARAMETER TEST CONDITIONS vee Ta =25°C SIACTION | 74ACTI014 UNIT
MIN TYP MAX| MIN MAX| MIN MAX
3V 22 2.2 2.2
VT4 45V 32 3.2 32| v
55V 3.9 3.9 3.9
3V 0.5 0.5 0.5
V- 45V 0.9 0.9 0.9 v
55V 1.1 1.1 1.1
3V 0.3 12| 03 12| 03 1.2
:)’TT —vr) asv 0.4 14| 04 14| 04 14| V
* 55V 05 16| 05 16| 05 16
3V 29 2.9 2.9
IoH =—50 pA 45V 44 4.4 4.4
55V 5.4 5.4 5.4
loH=-4mA 3v | 258 2.4 2.48
VOoH \%
45V | 394 37 3.8
loH =-24mA 55V | 494 47 48
IoH =-50 mAt 55V 3.85
IoH =—75 mAT 55V 3.85
3V 0.1 0.1 0.1
loL =50 pA 45V 0.1 0.1 0.1
55V 0.1 0.1 0.1
loL=12mA 3v 0.36 05 0.44
VoL \%
loL = 24 mA 45V 0.36 0.5 0.44
55V 0.36 0.5 0.44
loL = 50 mAt 55V 1.65
loL = 75 mAt 55V 1.65
| V| =VgG or GND 55V £0.1 =1 1| pA
Icc V| =Vgc or GND, lo=0 55V 4 80 40| pA
(o] V| =Vcg 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.
switching characteristics over recommended operating free-air temperature range,
Vee =3.3V £ 0.3V (unless otherwise noted) (see Figure 1)
FROM T0 Ta =25°C 54AC11014 | 74AC11014
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX UNIT
tpLH A v 12 54 e2| 12 103] 12 e8|
tPHL 17 6 85| 17 99| 17 93
TEXAS {'f
INSTRUMENTS
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54AC11014, 74AC11014
HEX SCHMITT-TRIGGER INVERTERS

AUGUST 1989 — REVISED APRIL 1993

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

PARAMETER FROM TO Ta=25°C 54AC11014 | 74AC11014 UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t . i1 36 68| 11 76| 1.1 1
PLH A Y ! ns
tPHL 15 41 67| 15 76| 15 74
operating characteristics, Voc =5V, Ta =25°C
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance CL=50pF, f=1MHz 27 pF
PARAMETER MEASUREMENT INFORMATION
—————— Vee
Input
From Output (see Note B) [ 50% l 50% oV

Under Test

CL =50

(see Note A)

™

LOAD CIRCUIT

NOTES: A. Cp 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

tPHL —lﬁ—J lﬂ-—’l— tPLH
|
|

Output

50% Vce

i

VOLTAGE WAVEFORMS

VoH
50% Vce

——— VoL
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74ACT11014

HEX SCHMITT-TRIGGER INVERTER

SCAS142A - D3791, FEBRUARY 1991 — REVISED APRIL 1993

Inputs Are TTL-Voltage Compatible
Flow-Through Architecture Optimizes

PCB Layout

Center-Pin Vcc and GND Configurations
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 and Standard

Plastic 300-mil DIPs

description

DW OR N PACKAGE

(TOP VIEW)

1Y [] 1 ~J 20[] 1A

2v[l2  19fl2A

3Y[}s 18[] 3A
GND[] 4 17[J NC
GND[] s 16[] Vee
GND[] 6 15[] Vee
GND[] 7 1a[] NC

ay[| s 13%4A

sY[]e 12[] 5A

eY[J1o 11]leA

The 74ACT11014 is a Schmitt-trigger device that contains six independent inverters. It performs the Boolean
function'Y = A. Because of the Schmitt action, it has different input threshold levels for positive-going (VT,) and

negative-going (V1-) signals.

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

The 74ACT11014 is characterized for operation from —40°C to 85°C.

logic

1A
2A
3A
4A
5A
6A

logic diagram, each inverter (positive logic)

FUNCTION TABLE
(each inverter)
INPUT | OUTPUT
A Y
H L
L H
symbolt
20 1
I 1Y
19 2
)
18 3
> — 3y
13 8
gy
12 9
> — sy
1 10
P~ Y

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

EPIC is a trademark of Texas Instruments Incorporated.
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74ACT11014
HEX SCHMITT-TRIGGER INVERTER

SCAS142A - D3791, FEBRUARY 1991 — REVISED APRIL 1993

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

Supply voltage range, VGG + .« vvvieniiiiiiiiiinins e e e .... =05Vto7V
Input voltage range, V| (see Note 1) ............. B PN e, -05VtoVgc +0.5V
Output voltage range, Vg (see Note 1) ........ e e -05VtoVgc+05V
Input clamp current, ik (Vj<0orVi>Vee) .ovvvnent e e e vov. x20MA
Output clamp current, ok Vo <00rVo>Vee) cvvvvviiiiniiiiiiiiiiiinn e +50 mA
Continuous output current, Ig (VO =0t0VEE) «vvvvvriiniiiii i +50 mA
Continuous current throughVgg orGND ................. e +150 mA
Storage temperature range ............eeineetintenireinnt it tiiatieineeiiieeians —65°C to 150°C

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

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
recommended operating conditions (see Note 2)
' MIN NOM MAX| UNIT
Vee Supply voltage . 45 5 5.5 v
ViH High-level input voltage . 2 \Z
ViL Low-level input voltage 0.8 \'
Vi Input voltage ) 0 vVce \%
Vo Output voltage 0 Vee \'
I0H High-level output current -24| mA
loL Low-level output current ' 24| mA
At/Av Input transition rise or fall rate 0 10| ns/V
TA Operating free-air temperature -40 85 °C
NOTE 2: Unused or floating inputs must be held high or low.
Texas WP
INSTRUMENTS
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74ACT11014

HEX SCHMITT-TRIGGER INVERTER

SCAS142A - D3791, FEBRUARY 1991 — REVISED APRIL 1993

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

Ta =25°C
PARAMETER TEST CONDITIONS Vee A MIN MAX | UNIT
MIN TYP MAX
v 45V 2 2 v
T+ 55V 2 2
v 45V 0.8 0.8 v
- 55V 0.8 0.8
45V 0.4 1.2 0.4 1.2
AVT v
55V 0.4 1.2 0.4 1.2
| 50 yA 45V 4.4 44
OH = 55V 5.4 5.4
Vi 45V 3.94 3.8 \"
OH IoH =—24 mA
55V 4.94 4.8
loH=-75mAt 55V 3.85
| 50 uA 45V 0.1 0.1
oL= 55V 0.1 0.1
VoL 45V 0.36 044| V
loL=24mA
55V 0.36 0.44
lo =75 mAt 55V 1.65
[] V| =V¢g or GND 55V +0.1 =1 pA
Icc V| =Vgg or GND, lo=0 55V 4 40 pA
Algct Oneinputat 3.4V, Other inputs at Vgg or GND 5.5V 0.9 1| mA
(o] V) =Vgg or GND 5V 5 pF
t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.
% This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or V.
switching characteristics over recommended operating free-air temperature range,
Vee =5V £ 0.5V (unless otherwise noted) (see Figure 1)
FROM TO Ta=25°C
PARAMETER MIN MAX| UNIT
(INPUT) (OUTPUT) MIN TYP MAX
t 2.3 5.6 8.4 2.3 9.2
PLH A Y ns
tPHL 33 64 83| 33 95
operating characteristics, Vocg =5V, T =25°C
PARAMETER TEST CONDITIONS TYP UNIT
Cpd Power dissipation capacitance CL=50pF, f=1MHz 30 pF
TEXAS ‘b"
/ INSTRUMENTS
POST OFFICE BOX 655303.® DALLAS, TEXAS 75265 2-57



74ACT11014
HEX SCHMITT-TRIGGER INVERTER

SCAS142A - D3791, FEBRUARY 1991 — REVISED APRIL 1993

PARAMETER MEASUREMENT INFORMATION

o et /0 Nqev 3v
Input
From Output 15V 1.5V
Under Test (see Note B) | | oy
l |
Cy =50 pF tPHL —ﬁ-——dl ,_J_l tPLH
(see Note A) s00Q | |
' ' VoH
= = Output 50% Vce 50% Voo
——— VoL
LOAD CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. Cy includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo =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
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54AC11020, 74AC11020
DUAL 4-INPUT POSITIVE-NAND GATES

D2957, MARCH 1987 — REVISED APRIL 1993

® Flow-Through Architecture Optimizes
PCB Layout

® Center-Pin V¢ and GND Configurations
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 4-input
NAND gates. They perform the Boolean functions
Y=A*B+Cs*DorY=A+B+C+Din positive
logic.

The 54AC11020 is characterized for operation
over the full military temperature range of —55°C
to 125°C. The 74AC11020 is characterized for
operation from —40°C to 85°C.

54AC11020. ..J PACKAGE
74AC11020...D OR N PACKAGE

(TOP VIEW)
1B 1U14]NC
1A[] 2 13f]1C
1Y[] 3 12[11D
GND ] 4 1] Vee
2Y(]s 10[] 2A
2D(]s ol] 2B
2Ccf}7 s[INC

54AC11020.. . . FK PACKAGE
(TOP VIEW)

Q
222§

- -

3212019
NC [] 4 18] 2B
NC [Is 17[J NC
1B[]se 16[] NC
NC [J7 15[ NC
1A []s 14[] 2c

9 10 11 1213

B o o e s o |

>QO0>0o

- 2 NN

GN

NC - No internal connection

FUNCTION TABLE
(each gate)
INPUTS OUTPUT
A B c 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.
Pt oo i s por e e st ; GoPHght© 1995, Toxas nstument Incorporsted
toving of ol partor. " Procesaing doss not necessarly e TEXAS *ﬂ‘
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54AC11020, 74AC11020
DUAL 4-INPUT POSITIVE-NAND GATES

D2957, MARCH 1987 — REVISED APRIL 1993
logic symbolt logic diagram (positive logic)
2
N & a2
B 3 R —— 3
TR — B v 1c 2 — )3 v
12 i 12 ___ |
2], P —
10
. .
8 —| 5 8 3 5 2v
7 P — 2y 26 o1
2C 2 22—
6
20
t This symbol is in accordance with ANSI/IEEE Std 91-1984

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

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

Supply VOltage range, VoG vttt ittt e e e -05Vto7V
Input voltage range, Vj(see Note 1) ..........cooiiiiiiiiiiiiiiiiiiiiiiiiinn -05VtoVgc +05V
Output voitage range, Vg (seeNote 1) .........oiiiiiiiiiiiiiiiiiiiiin ., -05VtoVgc +05V
Input clamp current, Ik (Vi <O 0rVi>Vog) cvviriiiiiiiiiiiii i 20 mA
Output clamp current, ok (VO <00rVo>Veg) vt +50 mA
Continuous output current, Ig (Vo =01t0VEE) o vivviiiiiiii e =50 mA
Continuous current through Vg or GND ... +100 mA
Storage temperature range ...ttt N —65°C to 150°C

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

" NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
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54AC11020, 74AC11020
DUAL 4-INPUT POSITIVE-NAND GATES

D2957, MARCH 1987-REVISED MARCH 1990

recommended operating conditions

54AC11020 74AC11020 UNIT
MIN NOM MAX MIN NOM MAX
Vce Supply voltage 3 5 5.5 3 5 5.5 \)
Vcc=3V 241 241
VIH High-level input voltage Vcc=45V 3.15 3.15 \
Veg =55V 3.85 3.85
Veg =3V 0.9 0.9
ViL Low-level input voltage Vcc =45V 1.35 1.35 \
' Voo =55V 1.65 1.65
Vi Input voltage 0 \/ole} 0 Vee \'
Vo Output voltage 0 Vce 0 Vce \
Vcc=3V -4 -4
loH High-level output current Vcc=45V -24 -24| mA
Vecc =55V -24 -24
Vcc=3V 12 12
loL Low-level output current Vcc=45V 24 241 mA
Vcc =55V 24 24
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)

Tp =25°C 54AC11020 | 74AC11020
PARAMETER TEST CONDITIONS Vee UNIT
MIN TYP MAX| MIN MAX| MIN MAX
v 29 2.9 2.9
IoH =—50 A a5V 4.4 44 4.4
5.5V 5.4 5.4 5.4
IoH=—4mA 3V | 258 24 2.48
VOH v
45V | 3.94 37 3.8
loH =-24mA 55V | 494 47 48
loH =—-50 mAt 55V 3.85
IoH =-75 mAt 55V 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
loL=12mA 3V 0.36 0.5 0.44
VoL v
45V 0.36 0.5 0.44
loL=24mA
55V 0.36 05 0.44
loL =50 mAt 55V 1.65
loL = 75 mAt 55V 1.65
] V) =Vggc or GND 55V 0.1 =1 +1 pA
Icc Vi =Vgg or GND, lo=0 55V 4 80 40 HA
Ci Vj =Vgg 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.
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54AC11020, 74AC11020
DUAL 4-INPUT POSITIVE-NAND GATES'

D2957, MARCH 1987 — REVISED APRIL 1993

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

PARAMETER FROM TO Ta =25°C 54AC11020 74AC11020 UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t 1.5 6.4 8.6 1. . .
PLH Any v 5 10 1.5 9.4 ns
tPHL 15 64 92| 15 107]| 15 101
switching characteristics over recommended operating free-air temperature range,
Vee =5V = 0.5V (unless otherwise noted) (see Figure 1)
FROM TO Ta =25°C 54AC11020 | 74AC11020
PARAMETER UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t 15 4.3 8.1 15 7 15 6.7
PLH Any Y ns
tPHL 15 44 78| 15 77| 15 73
operating characteristics, Vog =5V, Tp =25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance per gate CL=50pF, f=1MHz 19 pF
PARAMETER MEASUREMENT INFORMATION
—————— Vee
. Input
From Output 50% 50%
Under Test (see Note B) | | oV
| |
_ tPHL —ﬂ——J ﬂ—J— tPLH
CL =50pF 500 Q | |
(see Note A) | |
i 1 VoH
= = Output 50% Vece - 50% Vce
——— VoL
LOAD CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. Cy includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR s 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
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54ACT11020, 74ACT11020
DUAL 4-INPUT POSITIVE-NAND GATES

SCAS016A - D2957, JUNE 1987 — REVISED APRIL 1993

® Inputs Are TTL-Voltage Compatible
® 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
Carrlers, and Standard Plastic and Ceramic
300-mil DIPs

description

These devices contain two independent 4-input
NAND gates. They perform the Boolean functions
Y = AeBeCeDorY =A +B + C + Din positive logic.

The 54ACT11020 is characterized for operation
over the full military temperature range of — 55°C
to 125°C. The 74ACT11020 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each gate)
INPUTS OUTPUT
A B c 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
logic symbolt
1A 2 &
181 3
13 N3 gy
1c
10 12
2a 10 |
28 8 s
7 S5 oy
2c
2p _6

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

EPIC is a trademark of Texas Instruments Incorporated.

54ACT11020. .. J PACKAGE
74ACT11020... D OR N PACKAGE

(TOP VIEW)
U

1B[]
1A
1v(]
GND]
2v[
2]
2C

14[J NC
13]]1C
12[J 1D
11l Vee
10[] 2A
o]l 2B
s[INC

N OO s WOWN -

54ACT11020 . . . FK PACKAGE
(ToP VIEW)

.-,_z>§

3 2 1 2019
18] 2B

17[] NC
16[J NC
15[] NC

1a[] 2C
9 10 11 12 13
ocarar
>0 0>QA
v—(zszNN

NC
NC
iB
NC
1A

® N O O h

NC - No internal connection
logic diagram (positive logic)

A

2A—)
2B 2y
2C

PRODUCTION DATA information is current as of publication date.

Copyright © 1993, Texas Instruments Incorporated

Pro::crt: conform to specifications per the d::‘r:m of Texas |nnr;un;.r=: '
mlln; of all pa'r.:y'mmn v " " -[ms
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54ACT11020, 74ACT11020
DUAL 4-INPUT POSITIVE-NAND GATES

SCAS016A — D2957, JUNE 1987 — REVISED APRIL 1993

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

Supply VOIage range, VGG «« v v vt vrtteniiiii ittt ittt -05Vto6V
Input voltage range, Vj(see Note 1) . ... -05VtoVgc+05V
Output voltage range, Vg (see Note 1) .........oviiiiiiiiiiiiiiiiiiiie -05VtoVge +05V
Input clamp current, IK (V<0 OrVi>VEE) o =20 mA
Output clamp current, IoK (VO <00rVO>VEE) «vvrviiiiiiii it + 50 mA
Continuous output current, Ig (Vo =01toVEE) vvvviiniii i = 50 mA
Continuous current through Vg or GND ..o =100 mA
Storage temperature raNGE .. .......vtvrettine it tnirerererineranneeoneseernnnsens —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

54ACT11020 74ACT11020

MIN MAX| MIN MAX UNIT
Vece Supply voltage 45 5.5 45 5.5 v
VIH High-level input voltage 2 2 \Y
VIL Low-level input voltage 0.8 0.8 \4
Vi Input voltage 0 Vce 0 Vce v
Vo Output voltage 0 Vce 0 Vce v
IoH High-level output current -24 -24 mA
loL Low-level output current 24 24 mA
At/Av Input transition rise or fall rate 0 10 0 10| ns/V
TA Operating free-air temperature -55 126 | -40 85 °C

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

PARAMETER TEST CONDITIONS Vee Ta =257 SAACTIN020 | 74ACTIO20 | iy
MIN TYP MAX| MIN MAX| MIN MAX
45V 4.4 4.4 4.4
loH=-50pA 55V | 5.4 5.4 5.4
45V | 3.94 3.7 3.8
Vo loH=-24mA 55V | 494 4.7 4.8 v
IoH = - 50 mA} 55V 3.85
IoH =— 75 mA$ 55V 3.85
45V 0.1 0.1 0.1
loL =504 55V 0.1 0.1 0.1
45V 0.36 0.5 0.44
VoL loL =24 mA 55V 0.36 05 oaa] Vv
loL = 50 mA¥ 55V 1.65
loL =75 mAt 55V 1.65
] V| =Vggc or GND ) 55V +0.1 =1 =1 A
Icc Vi=VgcorGND, 1p=0 55V 4 80 40 pA
A'CC§ 8?:9‘[“::22 iiAG\f/"lD or VCC 55V 0.9 1 1 mA
Ci V| = Vg or GND 5V 35 pF

% Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.
§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vee.
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54ACT11020, 74ACT11020
DUAL 4-INPUT POSITIVE-NAND GATES

SCAS016A-D2957, JUNE 1887 — REVISED APRIL 1993

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

(unless otherwise noted) (see Figure 1)

PARAMETER FROM TO Ta =25°C S54ACT11020 | 74ACT11020 UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t 15 5.6 8.5 1.5 9.5 1.5 9.1
PLH Any Y ns
tPHL 1.5 6.1 84| 15 98 15 9.2
operating characteristics, Voc =5V, T = 25°C
PARAMETER TEST CONDITIONS TYP UNIT
de Power dissipation capacitance per gate C =50 pF, f=1MHz 27 pF
PARAMETER MEASUREMENT INFORMATION
—————— 3V
Input
From Output 15V 15V
Under Test (see Note B) | | oV
| |
Ci =50 pF tpHL —¢— oy
(see Note A) | |
' ' VoH
= = Output §0% Vce 50% Vce
——— VoL
LOAD CIRCUIT VOLTAGE WAVEFORMS
NOTES: A. Ci includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo 50Q,ty=3ns, tf=3ns.
C. The outputs are measured one at a time with one input transition per measurement.
Figure 1. Load Circuit and Voltage Waveforms
INSTRUMENTS
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54AC11021, 74AC11021

DUAL 4-INPUT POSITIVE-AND GATES

D2957, JULY 1987 — REVISED APRIL 1993

® Flow-Through Architecture Optimizes
PCB Layout

® Center-Pin Vgc and GND Configurations
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

54AC11021 ... J PACKAGE

74AC11021... D OR N PACKAGE

(TOP VIEW)
1l =~ 1a[JNC
1A[] 2 13[]1C
MIE 12[] 1D
GND[] 4 11flVee
2Y(]s 10[] 2A
2D[]e o[l 2B
2C[|7 s[INC

300-mil DIPs
54AC11021 ... FK PACKAGE
description (TOP VIEW)
Q
These devices contain two independent 4-input eegLg
AND gates. They perform the Boolean functions
Y=A+B+Ce+DorY=A+B+C+Din positive Ne 142 2 T 228
logic. NC [Is 17[ ne
The 54AC11021 is characterized for operation iBle 16[] NC
over the full military temperature range of —55°C NC 17 15[ NC
to 125°C. The 74AC11021 is characterized for afle o ,3402c
operation from —40°C to 85°C. [T fom Tam Tan
>29%19
-z >
NC - No internal connection
FUNCTION TABLE
(each gate)
INPUTS OUTPUT
A B c D Y
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.
PRODUCTION DATA Information Is current as of publication date. Copyright © 1993, Texas Instruments Incorporated
Frodu 'c:; :T"f::; to opoclllcltlom per l? d::.l:lll of Texas In:mla'r:f‘m T b
testing of all parameters. EXAS
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54AC11021, 74AC11021
DUAL 4-INPUT POSITIVE-AND GATES

D2957, JULY 1987 — REVISED APRIL 1993

logic symbolt logic diagram (positive logic)
2

1B ——— 3 1B 3
Py o 12

10 ——
10 : 10 /s

n 2A g

2B —————— 5 2B ] 5 v
7 — 2v 2 <

26— 2o &
6

2D

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

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

Supply voltage range, VoG v vvvviiiiiiii i e -05Vto7V
Input voltage range, V) (see Note 1) ....... e -0.5VtoVgc + 05V
Output voltage range, Vo (see Note 1)  .......iiiiiiiiiiiiiiiiiiii e, -05VtoVgc +05V
Input clamp current, Ik (V] <O OV >VEE) coviiiiiiiiiiiii i eeas +20 mA
Output clamp current, log (VO <0 0rVO>VEE) cvvviriiiiiiiiiiiiiii i +50 mA
Continuous output current, lg (Vo =0t0VEE) «vvvvriii i +50 mA
Continuous current through Voo OrGND ...t +100 mA
Storage temperature raNge ... ..........oeiiriieeieeiienteneeitenereeireaieniens -65°C to 150°C

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

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
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54AC11021, 74AC11021

DUAL 4-INPUT POSITIVE-AND GATES

D2957, JULY 1987 — REVISED APRIL 1993

recommended operating conditions

54AC11021 74AC11021
MIN NOM MAX| MIN NOM MAX UNIT
Vce Supply voltage 3 5 5.5 3 5 5.5 \
Veec =3V 2.1 2.1
ViH High-level input voltage Vcc=45V 3.15 3.15 \
Vce=55V 3.85 3.85
Vee=3V 0.9 0.9
ViL Low-level input voitage Vcc=45V 1.35 1.35 \
Vee =55V 1.65 1.65
Vi Input voltage 0 \/ole} 0 Vce \Y
Vo Output voltage Vce 0 Vce \'
Ve =3V -4 -4
loH High-level output current Vcc=45V -24 -24] mA
Vce=55V -24 -24
Vece=3V 12 12
loL Low-level output current Vecec =45V 24 24| mA
Vecc=55V 24 24
At/Av Input transition rise or fall rate 0 10 0 10| ns/V
TA Operating free-air temperature -55 1256 | -40 85 °C

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

otherwise noted)

Ta =25°C 54AC11021 74AC11021
PARAMETER TEST CONDITIONS Vee UNIT
MIN TYP MAX MIN MAX MIN  MAX
3V 29 2.9 2.9
IoH =—50 pA 45V 44 4.4 44
55V 54 5.4 5.4
loH=—-4mA 3v | 258 2.4 2.48
VoH \
45V 3.94 3.7 3.8
IoH =-24mA 55V | 494 47 48
IoH =50 mAt 55V 3.85
loH =-75 mAt 55V 3.85
3V 0.1 0.1 0.1
loL = 50 pA 45V 0.1 0.1 0.1
55V 0.1 0.1 0.1
loL=12mA 3V 0.36 0.5 0.44
VoL \Y
45V 0.36 0.5 0.44
1oL = 24 mA
55V 0.36 0.5 0.44
loL = 50 mAt 55V 1.65
loL =75 mAt 55V 1.65
] V| =Vgg or GND 55V +0.1 =1 +1 pA
icc V| =Vgc or GND, ip=0 55V 4 80 40 pA
Ci V| =Vgc or GND 5V 35 pF
1 Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.
Texas %P
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54AC11021, 74AC11021
DUAL 4-INPUT POSITIVE-AND GATES

D2957, JULY 1987 — REVISED APRIL 1993

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

PARAMETER FROM TO Ta=25°C 54AC11021 74AC11021 UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
. 82 14| 15 139 .
tPLH Any v 1.5 2 5 3 1.5 13 ns
tPHL 156 64 87| 15 99| 15 93
switching characteristics over recommended operating free-air temperature range,
Vee =5V = 0.5V (unless otherwise noted) (see Figure 1)
FROM T0 Ta =25°C 54AC11021 | 74AC11021
PARAMETER UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t 15 56 78| 15 94| 15 88
PLH Any Y ns
tPHL 15 46 65| 15 74| 15 69
operating characteristics, Voo =5V, Tp =25°C
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance per gate CL=50pF, f=1MHz 38 pF
PARAMETER MEASUREMENT INFORMATION
Fomoutpwt et SO TTTTN e Vee
rom Ouf N
Under T';st (see Note B) | s0% | 0% oV
‘ tpLy —e— '
Cp =50 pF 500 Q PLH 1 | e—sl— tPHL
(see Note A) | I
I ——-VoH
= = Output 50% Vee 50% Vce
VoL
LOAD CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. Cg includes probe and jig capacitance.

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

Figure 1. Load Circuit and Voltage Waveforms
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54ACT11021, 74ACT11021
DUAL 4-INPUT POSITIVE-AND GATES

SCAS012B - D2957, JULY 1978 — REVISED APRIL 1993

® Inputs Are TTL-Voltage Compatible

® Flow-Through Architecture Optimizes
PCB Layout .

® Center-Pin Vo and GND Configurations
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 4-input
AND gates. They perform the Boolean functions
Y = AsB+CeDorY = A+B + C +D in positive logic.

The 54ACT11021 is characterized for operation
over the full military temperature range of —55°C
to 125°C. The 74ACT11021 is characterized for
operation from — 40°C to 85°C.

FUNCTION TABLE
(each gate)

INPUTS OUTPUT
Y

X X X r xI»
X X r X Ijw
X rm X X I|O
- X X X I|O
rrrrrr-I

logic symbolt

1A 2 &
181
1c 13

1D 12

2a 10 |
28 9 5
zc 7
2D -6

2y

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

EPIC is a trademark of Texas Instruments Incorporated.

54ACT11021...J PACKAGE
74ACT11021... D OR N PACKAGE

(TOP VIEW)
1B[] 1 ~ 1a[J NC
1A[] 2 13fJ1C
1Y[] 3 12[] 1D
GND[] 4 11flvee
2Y[l s 10]] 2A
2D(l s o[l 28
2cl] 7 s[INC

S54ACT11021 ... FK PACKAGE

(TOP VIEW)

08
22238
nehel2'® 1918[ o8
NC [Is 17[J NC
1B[]e 16[] NC
NC [I7 15[} NC
1A[])s 14[] 2C
9 10 11 12 13
ooacamm
>0 0> 0
--Z 2N

(5]

NC - No internal connection

logic diagram (positive logic)

DATA information is current as of publication date. Products

Copyright © 1993, Texas Instruments Incorporated
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54ACT11021, 74ACT11021
DUAL 4-INPUT POSITIVE-AND GATES

SCAS012B — D2957, JULY 1978 — REVISED APRIL 1993

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

Supply voltage range, VoG -« v vttt e -05Vto7V
Input voltage range, Vj(see Note 1) ...ttt -05VtoVee +05V
Output voltage range, Vg (see Note 1) .........coviiiiiiiiiiiiiiiiiii i, -05VtoVgg+05V
Input clamp current, Ik (V] < OOF V> VEE) vviiininiiiiiiiiii ittt 20 mA
Output clamp current, Iog (VO <00rVo>VEE) ivvniniriiiiiiini i +50 mA
Continuous output current, lg (Vo =01t0VEE) vvvviriii i +50 mA
Continuous current throughVoc or GND ..o e +100 mA
Storage temperature range ...........oettiiiiiiii it i i 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

S54ACT11021 | 74ACT11021 UNIT
MIN MAX| MIN MAX
Vce Supply voltage 4.5 5.5 45 5.5 \"
VIH High-level input voltage 2 2 \Y
ViL Low-level input voltage 0.8 0.8 \")
\ Input voltage 0 Vce 0 Vce \%
Vo Output voltage 0 Vce 0 Vce \
10H High-level output current -24 -24 mA
loL Low-level output current 24 24| mA
At/Av  Input transition rise or fall rate [ 10 0 10| ns/V
TA Operating free-air temperature -55 125 | -40 85 °C
.
TEXAS “4’
INSTRUMENTS
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54ACT11021, 74ACT11021
DUAL 4-INPUT POSITIVE-AND GATES

SCAS012B - D2957, JULY 1978 — REVISED APRIL 1993

electrical characteristics over recommended operating free-air

otherwise noted)

temperature range (unless

Ta =25°C S4ACT11021 | 74ACT11021
PARAMETER TEST CONDITIONS Vee UNIT
MIN TYP MAX| MIN MmAX| MIN MAX
45V 44 4.4 4.4
loH=-50pA 55V | 54 5.4 5.4
a5V | 3.94 3.7 38
VoH IoH =~ 24mA 55V | 494 47 48 v
IoH =~ 50 mA¥ 55V 3.85
IoH =~ 75 ma¥ 55V 3.85
loL = 50 pA 45V 0.1 0.1 0.1
55V 0.1 0.1 0.1
45V 0.36 0.5 0.44
VoL loL =24 mA 5.5V 0.36 05 0aa| V
loL = 50 mA¥ 55V 1.65
loL = 75 mA¥ 55V 1.65
] V| = Ve or GND 55V =0.1 +1 1] pA
Icc Vi=VggorGND, Ip=0 55V 4 80 40 HA
Algc$ gt':\ee:'ni?\:tuta; ;4le:10 orVce 55V 09 1 ! mA
Ci V) =Vgc or GND 5V 35 pF

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

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vg,

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

otherwise noted) (see Figure 1)

PARAMETER FROM TO Ta =25°C 54ACT11021 | 74ACT11021 UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
tpLH 15 67 88| 15 104| 15 98
Any Y ns
tPHL 15 54 83| 15 95| 15 89
operating characteristics, Vog =5V, T =25°C
PARAMETER TEST CONDITIONS TYP UNIT
Cpd Power dissipation capacitance per gate Cp =50 pF, f=1MHz 37 pF
INSTRUMENTS
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54ACT11021, 74ACT11021
DUAL 4-INPUT POSITIVE-AND GATES

SCAS012B - D2957, JULY 1978 — REVISED APRIL 1993

PARAMETER MEASUREMENT INFORMATION

—————— 3V
Input
From Output 15V 15V
Under Test (see Note B) ] i ov
t —“_J
Cp =50 pF 500 0 PLH 1 | —n— tPHL

(see Note A) | |

I ——-— VoH

= = Output 50% Vce 50% Vce

VoL

LOAD CIRCUIT h VOLTAGE WAVEFORMS

NOTES: A. Ci includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zp =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 *’?
INSTRUMENTS
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54AC11027, 74AC11027
TRIPLE 3-INPUT POSITIVE-NOR GATES

D2957, JULY 1987 — REVISED APRIL 1993

Flow-Through Architecture Optimizes
PCB Layout

Center-Pin Vg and GND Configurations
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
NOR gates. They perform the Boolean functions
Y=A + B + CorY =A«Be«Cin positive logic.
The 54AC11027 is characterized for operation
over the full military temperature range of —55°C
to 125°C. The 74AC11027 is characterized for
operation from —40°C to 85°C.

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
logic symbolf
1A _L______ 21
16 2
B — >~ 1Y
15
1c
14
2A
11 3
2B ) 4
10
2C
9
i e
8 6
3B 3y
7
3c

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

EPIC is a trademark of Texas Instruments Incorporated.

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

(TOP VIEW)
1A {4 U1e]1a
1Y ]2 5[] 1C
2y []s 14]] 2A
GND (| 4 1savcc
GND%S 12[] Vee
3Y e 11|} 2B
3c(lz 10[] 2¢
3B[ls of] 3A

54AC11027 .. . FK PACKAGE
(TOP VIEW)

5808:9

> Z> AN

321219
1iCa 1e(é 2C
iB[]s 17} 3A
NC []6 16[]NC
1A[]7 15[] 3B
1Y [ s 14[] 3c

9 10 11 12 13

o {on {om |  f o |

>0 00 >

NZZZ®

TG

NC - No internal connection

logic diagram (positive logic)

1A 1

B3] ot
2A 14

3A -2 ¢

38 8 >()—————6 3y
3C —7——1

PRODUCTION DATA Information Is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. p g does not include
testing of all parameters.

TEXAs{'.P

Copyright © 1993, Texas Instruments Incorporated
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54AC11027, 74AC11027
TRIPLE 3-INPUT POSITIVE-NOR GATES

D2957,

JULY 1987 — REVISED APRIL 1993

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

Supply voltage range, Vg ++ovovnnn e e e e e et -05Vto7V
Input voltage range, Vj(see Note 1) ... ... -05VtoVgc+05V
Output voltage range, Vg (see Note 1) ...ttt -05VtoVge +05V
Input clamp current, Ik (V] <OOr V> VEE) cvriviiiiiii ittt eas +20 mA
Output clamp current, loxk (VO <00rVo>VEE) ovviiiii it +50 mA
Continuous output current, Ig (Vo =0t0VgE) o ovvviiii i +50 mA
Continuous current through Vo orGND ... e +100 mA
Storage temperature range ...........oueiiniiit it i e —65°C to 150°C

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

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
recommended operating conditions
S54AC11027 74AC11027
MIN NOM MAX| MIN NOM MAX UNIT
Vce Supply voltage ’ 3 5 5.5 3 5 5.5 \")
Vec =3V 2.1 2.1
ViH High-level input voltage Vecc=45V 3.15 3.15 v
Vcc =55V 3.85 3.85
Vec=3V 0.9 0.9
ViL Low-level input voltage Vcc=45V 1.35 1.35 v
Vecg =55V 1.65 1.65
\/ Input voltage 0 Vee 0 Vee \%
Vo Output voltage 0 Vce 0 Vce \
Vcc=3V -4 -4
10H High-level output current Voo =45V -24 -24| mA
Vcc=55V -24 -24
Veec=3V 12 12
loL Low-level output current Vece=45V 24 241 mA
Vcc =55V 24 24
At/Av Input transition rise or fall rate 0 10 0 10} ns/V
TA Operating free-air temperature -55 126 | -40 85 °C
TEXAS {’f
INSTRUMENTS
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54AC11027, 74AC11027
TRIPLE 3-INPUT POSITIVE-NOR GATES

D2957, JULY 1987 — REVISED APRIL 1993

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

otherwise noted)

Ta=25°C 54AC11027 74AC11027
PARAMETER TEST CONDITIONS Vee UNIT
MIN TYP MAX| MIN MAX| MIN MAX
3V 29 2.9 2.9
I0H =—50 pA 45V 44 4.4 4.4
55V 5.4 5.4 5.4
v IoH =—4 mA av | 258 24 2.48 v
OH 45V | 394 37 38
loH =—24mA 55V | 4.94 47 48
loH =—50 mAT 55V 3.85
loH =-75 mAt 55V 3.85
3V 0.1 0.1 0.1
loL =50 pA 45V 0.1 0.1 0.1
55V 0.1 0.1 0.1
loL=12mA 3V 0.36 0.5 0.44
Vv
oL 45V 0.36 05 om| Vv
loL=24mA
55V 0.36 0.5 0.44
loL = 50 mAT 55V 1.65
loL =75 mAT 55V 1.65
] =Vcg or GND 55V 0.1 +1 =1 HA
Icc =Vgg or GND, lo=0 55V 4 80 40 HA
Ci Vi =Vge or GND 5V 35 pF
1 Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.
switching characteristics over recommended operating free-air temperature range,
Vee =3.3V = 0.3V (unless otherwise noted) (see Figure 1)
FROM TO Tp=25°C 54AC11027 | 74AC11027
PARAMETER UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
tpLH 15 63 98| 15 17| 15 109
Any Y ns
tPHL 15 76 109 15 129 15 12
switching characteristics over recommended operating free-air temperature range,
Vee =5V + 0.5V (unless otherwise noted) (see Figure 1)
FROM TO Ta = 25°C S54AC11027 | 74AC11027
PARAMETER UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t 15 43 68| 15 81 15 7.7
PLH Any Y : ns
tPHL 15 45 75| 15 89| 15 81
operating characteristics, Vog =5V, Tp =25°C
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance per gate CL =50 pF, f=MHz 24 pF
lNSTRUMENTS
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54AC11027, 74AC11027
TRIPLE 3-INPUT POSITIVE-NOR GATES

D2957, JULY 1987 — REVISED APRIL 1993

PARAMETER MEASUREMENT INFORMATION

______ Vee
Input
From Output 50% 0%
Under Test (see Note B) | | ov
! |
CL= tPHL le—al— 1o

o 500 Q | |

(see Note A) | |
! ! VoH

= = Output 50% Vce 50% Voo
——— VoL
LOAD CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. Cg 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

TEXAS “?
INSTRUMENTS
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54ACT11027, 74ACT11027
TRIPLE 3-INPUT POSITIVE-NOR GATES

SCAS020A - D2957, JULY 1987 — REVISED APRIL 1993

¢ Inputs Are TTL-Voltage Compatible
¢ Flow-Through Architecture Optimizes

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

OP VIE
PCB Layout T W)
M an.tef-Pln )Icc and GND.Copfigura'tlons 1A 1 J 16[] 18
Minimize High-Speed Switching Noise 1v[] 2 15[] 1C
® EPIC™ (Enhanced-Performance Implanted 2Y[]3 14[] 2A
CMOS) 1-um Process GND [} 4 13l Vee
* 500-mA Typical Latch-Up Immunity at 125°C GNDB 5  12f]vee
® Package Options Include Plastic syjje I
Small-Outline Packages, Ceramic Chip scff7  1ofl2c
Carriers, and Standard Plastic and Ceramic 3B q 8 of] 3A
300-mil DIPs
e 54ACT11027 .. . FK PACKAGE
description (TOP VIEW)
These devices contain three independent 3-input 808 @
NOR gates. They perform the Boolean functions >Z2> o9
Y=A+B+CorY = AeBeCin positive logic. o 321 2019 2
The 54ACT11027 is characterized for operation bt 4 "3[ A
over the full military temperature range of —-55°C 5 7
to 125°C. The 74ACT11027 is characterized for NC He 16[J NC
operation from — 40°C to 85°C. 1All7 15[} 38
1Y []s 14[] 3C
FUNCTION TABLE 9 10 11 12 13
(each gate) e Tan o e ':'
INPUTS ouTPUT A22845
A B [3 Y
H X X L NC — No internal connection
X H X L
X X H L
L L L H
logic symbolt logic diagram (positive logic)
1 A 1
A — =1 16 2
1B 1Y
1B 16 2 1Y 1C 15
1c 18
o 14 A 14 .
11 3 28 }L 2y
28 ———— S 4 2c
2c 10
an -2 A —2 6
-2 6 av b ¥
3c

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

EPIC is a trademark of Texas Instruments Incorporated.

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

Copyright © 1993, Texas Instruments Incorporated
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54ACT11027, 74ACT11027
TRIPLE 3-INPUT POSITIVE-NOR GATES

SCAS020A - D2957, JULY 1987 — REVISED APRIL 1983

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

1 stre

Supply VOtage range, VGG «« v vv vttt ittt ittt e -05Vto6V
Input voltage range, Vj(see Note 1) ...t -05VtoVge+05V
Output voltage range, Vo (seeNote 1) ...ttt -05VtoVcg+0.5V
Input clamp current, Ik (VSO OFTVI>VEE) vit ittt et +20 mA
Output clamp current, Iog (VO <0 0rVo>VEE) tvvivininiiiiiiiiiiiiiiiiiiii e + 50 mA
Continuous output current, Ig (Vo =0toVeE) wvvvnei i =50 mA
Continuous current through Vg Or GND ... + 100 mA
Storage temperature raNge ............oeuuiiueirinternt ittt niiieiiniiiennies — 65°C to 150°C
sses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and

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

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

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

recommended operating conditions

54ACT11027 74ACT11027 UNIT
MIN MAX MIN MAX
vce Supply voltage 45 5.5 45 5.5 v
VIH High-level input voltage 2 2 \4
ViL Low-level input voitage 0.8 0.8 \
Vv Input voltage 0 Vcoc 0 Vcec \'
Vo Output voltage 0 Vcec 0 Vcec \"
IoH High-level output current -24 -24| mA
loL Low-level output current 24 241 mA
At/Av Input transition rise or fall rate 0 10 0 10| ns/V
TA Operating free-air temperature -55 125 | -40 85 °C
electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS Vee Ta =25°C S4ACTI027 | 74ACTINO27 | iy
MIN TYP MAX| MIN MAX| MIN MAX
45V 4.4 4.4 4.4
loH ==50 A 55V | 5.4 5.4 5.4
45V | 394 37 3.8
VoH loH =—24mA 55V | 494 47 48 v
10H = —50 mA¥ 55V 3.85
Io0H =— 75 mA¥ 55V 3.85
45V 0.1 0.1 0.1
loL =50 A 55V 0.1 0.1 0.1
VoL oL 24mA 45V 0.36 0.5 osa]
55V 0.36 05 0.44
loL = 50 mAt 55V 1.65
loL = 76 mA¥ 55V 1.65
i Vi = Vce or GND 55V =01 =1 1] pA
Icc Vi=VccorGND, Ip=0 55V 4 80 40 HA
Alcc§ 83112%12 2:46\:\10 orVeg 55V 09 1 ] mA
Ci V| =Vgg or GND 5V 35 pF

¥ Not

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

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vce.

2-80
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54ACT11027, 74ACT11027
TRIPLE 3-INPUT POSITIVE-NOR GATES

SCAS020A—D2957, JULY 1987 — REVISED APRIL 1993

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

PARAMETER FROM TO Ta=25°C S4ACT11027 | 74ACT11027 UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t 1.5 5 92| 15 106| 15 101
PLH Any Y ns
tPHL 1.5 6 86| 15 10| 15 94
operating characteristics, Voc =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance per gate C =50 pF, f=1MHz 27 pF

PARAMETER MEASUREMENT INFORMATION

—————— 3V
Input
From Output 15V 15V
Under Test (see Note B) | | ov
l |
CL =50 pF tpHL —¢——»! el 1oy
L= P 500 Q | |
(see Note A) | ‘
| ' VoH
= = Output 50% Ve 50% Vg
——— VoL
LOAD CIRCUIT VOLTAGE WAVEFORMS

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

Figure 1. Load Circuit and Voltage Waveforms

TExas {'P
INSTRUMENTS
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54AC11030, 74AC11030

8-INPUT POSITIVE-NAND GATES

D2957, JUNE 1987 — REVISED APRIL 1993

® Flow-Through Architecture Optimizes
PCB Layout

54AC11030...J PACKAGE
74AC11030. .. D OR N PACKAGE

(TOP VIEW)

® Center-Pin Vg and GND Configurations
Minimize High-Speed Switching Noise cll 1 U 14 j D

® EPIC™ (Enhanced-Performance Implanted 8] 2 13flE
CMOS) 1-um Process Alls  12]JF

® 500-mA Typical Latch-Up immunity GNDE 4 1] Vee
at 125°C Y[ s 10[] NC

* package Options Include Plastic NG[] 6 o é G
Small-Outline Packages, Ceramic Chip NC[| 7 s|jH

Carrlers, and Standard Plastic and Ceramic
300-mil DIPs

54AC11030. .. FK PACKAGE

description

These devices contain a single 8-input NAND gate

(TOP VIEW)

o 8o
ww 2> 2

and perform the following Boolean functions in

positive logic: phsa3212% ‘918[: G
Y=A+B*C*D+*E*F*G-Hor NC {]5 17[J NC
Y=A+B+C+D+E+F+G+H cps 16[] H

7 15[] N

The 54AC11030 is characterized for operation Ng s 1 4E Ng

over the full military temperature range of —55°C 9 10 11 1213

to 125°C. The 74AC11030 is characterized for e ——

operation from —40°C to 85°C. <gg>g

FUNCTION TABLE
INPUTS OUTPUT
ATHRUH Y
All inputs H L
One or more inputs L H
logic symbolt
A 8 & A
g 2 B
1
Cc
¢ 14 14
—_— ] D
o 5 13
E 13 S v E
12 12
F F o
G ¢
H H

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

EPIC is a trademark of Texas Instruments Incorporated.

NC - No internal connection

logic diagram (positive logic)

=

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

TEXAS J@
INSTRUMENTS
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54AC11030, 74AC11030
8-INPUT POSITIVE-NAND GATES

D2957,

JUNE 1987 — REVISED APRIL 1993

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

Supply voltage range, VoG o vvevvvriiiiiiiiiiiiiii i i i, -05Vto6V
Input voltage range, Vj(see Note 1) ... ittt -05VtoVec+05V
Output voltage range, Vo (seeNote 1) .......cooiiiiiiiiiiiiiiiiiiins -05VtoVgg+05V
Input clamp current, ik (VKOOI V> VEE) irvrtnitiiiiii ittt +20 mA
Output clamp current, lok (Vo <00rVo>VEE) cvvriiiiiiiii i +50 mA
Continuous output current, Io (Vo =01toVeg) v +50 mA
Continuous current through Veg or GND ..o =100 mA
Storage temperature FANGE ... ...uvuetritet it eiii ettt enittetnneenaneennnns —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

functi

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

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

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
recommended operating conditions
54AC11030 74AC11030
MIN NOM MAX| MIN NOM MAX UNIT
Vee Supply voltage 3 5 5.5 3 5 5.5 \'/
Vec=3V 2.1 2.1
ViH High-level input voltage Vcc=45V 3.15 3.15 Vv
Vcc=55V 3.85 3.85
Vec =3V 0.9 0.9
ViL Low-level input voltage Vcc=45V 1.35 1.35 \
Vece =55V 1.65 1.65
Vi Input voltage 0 Vee 0 Vee \Y
Vo Output voltage 0 Vce 0 Vee Y
Vec=3V -4 -4
IoH High-level output current Voc =45V -24 -24| mA
Vcc=55V -24 -24
- Vec=3V 12 12
loL Low-level output current Vcc=45V 24 24| mA
Vcec=55V 24 24
At/Av Input transition rise or fall rate 0 10 0 10| ns/V
TA Operating free-air temperature -55 125 -40 85 °C
Toxas WP
INSTRUMENTS
2-84 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



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

D2957, JUNE 1987 — REVISED APRIL 1993

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

Ta=25°C 54AC11030 | 74AC11030
PARAMETER TEST CONDITIONS Vee UNIT
MIN TYP MAX| MIN MAX| MIN MAX
3V 29 2.9 2.9
10H =—50 pA 45V 4.4 4.4 4.4
55V 5.4 5.4 5.4
IOH =—4 mA 3v | 258 2.4 2.48
VOH \"
45V | 394 3.7 3.8
loH =-24mA 55V | 4.94 4.7 48
IoH =—50 mAt 55V 3.85
loH =~75 mAt 55V 3.85
3V 0.1 0.1 0.1
IoL = 50 pA 45V 0.1 0.1 0.1
55V 0.1 0.1 0.1
loL=12mA 3V 0.36 0.5 0.44
VoL \"
45V 0.36 0.5 0.44
loL=24mA
55V 0.36 0.5 0.44
loL = 50 mAt 55V 1.65
loL = 75 mAt 55V 1.65
] Vi =Vcc or GND 55V 0.1 =1 =1 HA
Icc V) =Vcc or GND, lo=0 55V 4 80 40| pA
Ci V| =Vcc or GND 5V 3.5 pF
t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.
switching characteristics over recommended operating free-air temperature range,
Vee =3.3V £ 0.3V (unless otherwise noted) (see Figure 1)
FROM TO Tp =25°C 54AC11030 | 74AC11030
PARAMETER UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t 15 69 91| 15 106| 15 99
PLH Any Y ns
tPHL 15 64 88| 15 106| 15 98
switching characteristics over recommended operating free-air temperature range,
Ve =5V 0.5V (unless otherwise noted) (see Figure 1)
FROM TO Ta=25°C 54AC11030 | 74AC11030
PARAMETER UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t 15 48 67| 15 77| 15 72
PLH Any Y ns
tPHL 15 48 67| 15 8| 15 74
operating characteristics, Voo =5V, Tp =25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance per gate Cp =50pF, f=1MHz 42 pF

TEXAS ‘V
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54AC11030, 74AC11030
8-INPUT POSITIVE-NAND GATES

D2957, JUNE 1987 — REVISED APRIL 1993

PARAMETER MEASUREMENT INFORMATION

—_— Vce
From ut Input '
Undg:":’pest (see Note B) | o i > ov
' t —“—-‘J
CL =50 pF 500 Q PLH | | I‘—’:— tPHL

(see Note A) |

I I ——— VoH

= = Output Mcc
. VoL

LOAD CIRCUIT VOLTAGE WAVEFORMS

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

Figure 1. Load Circuit and Voltage Waveforms

TExas “?
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54ACT11030, 74ACT11030
8-INPUT POSITIVE-NAND GATES

D2957, MARCH 1987 — REVISED APRIL 1993

® Inputs Are TTL-Voltage Compatible

® Flow-Through Architecture Optimizes
PCB Layout

® Center-Pin V¢ and GND Configurations
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
Carrlers, and Standard Plastic and Ceramic
300-mil DIPs

description

These devices contain a single 8-input NAND gate
and perform the following Boolean functions in
positive logic:
Y=A<B-C*D-E-F-G-Hor
Y=A+B+C+D+E+F+G+H
The 54ACT11030 is characterized for operation
over the full military temperature range of —-55°C
to 125°C. The 74ACT11030 is characterized for
operation from —40°C to 85°C.

54ACT11030...J PACKAGE
74ACT11030...D OR N PACKAGE

(TOP VIEW)
cl} ~ 14[] D
BE 2 13fJE
Al} s 12[] F
GND[] 4 11]] Vee
Y(]s 10§NC
NC[] s oflG
NC(] 7 s[]H

54ACT11030. . . FK PACKAGE
(TOP VIEW)

o 8o
we 2> =2

3212019
18[] G

1[I NC
16[]H
15[} NC
14
9 10 11 1213 {nec
aoacm
<QO>0
zz  z

z z
mOOOOU
® N OO A

NC — No internal connection

FUNCTION TABLE
INPUTS OUTPUT
A THRUH Y
All inputs H L
One or more inputs L H
logic symbolt logic diagram (positive logic)
3
A = & A
2 g 2
B
c - I
D 14 D SRL I 5
13 5 Y e 18] p—— v
E ‘-1'2———'— 12
F
F
9 P
G
8 =2
H
1 This symbol is in accordance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12.
Pin numbers shown are for the D, J, and N packages.
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA Information Is current as of publication date. Copyright © 1993, Texas Instruments Incorporated
m:tr: ::l:rf.o':l'l; 10 specifications per the mn:: [exas lmlvr:m %
testing of all pnm'nmn. " h ) ms
INSTRUMENTS
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54ACT11030, 74ACT11030
8-INPUT POSITIVE-NAND GATES

D2957,

MARCH 1987 — REVISED APRIL 1993

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

Supply voltage range, VoG -« o v v vvt ittt -05Vto6V
Input voltage range, Vi (see Note 1) ...t -05VtoVgc +05V
Output voltage range, Vo (see Note 1) ..ot -05VtoVeg+05V
Input clamp current, Ik (Vi <00rVi>Vog) cvivviini i 20 mA
Output clamp current, oK (VO <00rVO >VEE) +vvivr ittt =50 mA
Continuous output current, Ig (Vo =0t0VEE) « v i +50 mA
Continuous currentthrough Voo or GND . ... i +100 mA
Storage temperature range ... ............oiernntinne et et —65°C to 150°C

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

NOTE

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

recommended operating conditions
54ACT11030 | 74ACT11030

MIN MAX| MIN MAX UNIT
Vee Supply voltage 45 55 4.5 5.5 Y
ViH High-level input voltage 2 2 \")
ViL Low-level input voltage 0.8 0.8 Y
Vi Input voltage . 0 Vce 0 Vce \Y%
Vo Output voltage 0 Vcec 0 Vce \
IOH High-level output current -24 -24| mA
loL Low-level output current 24 24] mA
At/Av Input transition rise or fall rate 0 10 0 10| ns/V
TA Operating free-air temperature -55 125| -40 85 °C

2-88
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54ACT11030, 74ACT11030
8-INPUT POSITIVE-NAND GATES

D2957, MARCH 1987 — REVISED APRIL 1993

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

otherwise noted)

Ta =25°C 54ACT11030 | 74ACT11030
PARAMETER TEST CONDITIONS Vee UNIT
MIN TYP MAX| MIN MAX| MIN MAX
45V 4.4 4.4 4.4
IoH =-50pA 55V 5.4 5.4 5.4
45V | 394 37 38
VoH loH =-24mA 55V | 4.94 47 48 v
loH =-50 mAt 55V 385
IoH = -75 mAT 55V 3.85
45V 0.1 0.1 0.1
loL = 50pA 55V 0.1 0.1 0.1
VoL loL =24 mA 45V 0.36 0.5 0.44 v
55V 0.36 0.5 0.44
loL =50 mAt 55V 1.65
loL = 75 mAt 55V 1.65
I Vj = Vg or GND 55V £0.1 =1 21| pA
Icc Vi =Vcc or GND, lo=0 55V 4 80 40 pA
Alcct ghee:qﬂ::ta; ::4\/\(/;0 or GND 55V 0.9 1 1 mA
Cj V| =Vgg or GND 5V 3.5 pF
t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.
$ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vvece.
switching characteristics over recommended operating free-air temperature range,
Vee =5V £ 0.5V (unless otherwise noted) (see Figure 1)
FROM TO Ta=25°C 54ACT11030 | 74ACT11030
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX UNIT
tPLH Athru H v 1.5 54 81 1.5 88 15 85 ns
tPHL 15 59 78 1.5 93 15 87
operating characteristics, Vo =5V, Tp =25°C
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance per gate CL=50pF, f=1MHz 41 pF
i
Tixas W
INSTRUMENTS
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54ACT11030, 74ACT11030
8-INPUT POSITIVE-NAND GATES

D2957, MARCH 1987 — REVISED APRIL 1993

PARAMETER MEASUREMENT INFORMATION

—————— 3v
Input
From Output 15V 15V
Under Test (see Note B) | | ov
| |
Cy =50 pF tpHL —¢— ——tpry
L =50 pl 500 Q | |
(see Note A) | |
| ' VoH
= = Output 50% Vce 50% Vce
——— VoL
LOAD CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. C includes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo =50 Q,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 'l'?
INSTRUMENTS
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54AC11032, 74AC11032
QUADRUPLE 2-INPUT POSITIVE-OR GATES

D2957, JULY 1987 — REVISED APRIL 1933

® Flow-Through Architecture Optimizes
PCB Layout

¢ Center-Pin Vgc and GND Configurations
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, Plastic Shrink
Small-Outline Packages, Ceramic Chip

Carriers, and Standard Plastic and Ceramic

300-mil DIPs

description

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

Y=A+BorY=A « B in positive logic.
The 54AC11032 is characterized for operation
over the full military temperature range of —-55°C

to 125°C. The 74AC11032 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each gate)
INPUTS OUTPUT
A B Y
H X H
X H H
L L L
logic symbolt
1
1A ————— 21 2
16 b——«—— 1y
B ——— ]
15
20— 3
14 —— 2y
2B —————
11
3A ——] 6
10 .
3B —
9
4A ——————— 7
8 - ay
4B

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

EPIC is a trademark of Texas Instruments Incorporated.

54AC11032...J PACKAGE
74AC11032 ... D, DB OR N PACKAGE

(TOP VIEW)

1A [} U1s]1B

1Y 2 15[] 2A

2y (ls 1a]] 2B
GND[4 13aVCC
GNDES 12[] Vee

3y []e 11[]3A

avy |7 10]] 3B

4B [|s o[l 4A

54AC11032. .. FK PACKAGE
(TOP VIEW)

NS> 2> 0
2A 3B
1B 4A
NC NC
1A 4B
1Y 4] 4y

10 11 121

o o |

9
i (o | .l
>0 00>
N%ZZ"’

NC — No internal connection

logic diagram (positive logic)

1A 2

1Y
1B 16
2A 15 o 3 o
2B 14 J
3 M 6
3B 10 3y

PRODUCTION DATA information Is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. F does not inc!

testing of all parameters.

peluse TEXAS "w’f

Copyright © 1993, Texas Instruments Incorporated
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54AC11032, 74AC11032
QUADRUPLE 2-INPUT POSITIVE-OR GATES

D2957,

JULY 1987 — REVISED APRIL 1993

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

Supply VOIage range, VoG «« v vvvrtniiiii ittt ittt e -05Vto7V
Input voltage range, Vi (see Note 1) ... i -05VtoVgc +05V
Output voltage range, Vg (seeNote 1) ..........coooviiiiiiiiiiiiiiiint, -05VtoVgg+05V
Input clamp current, Ik (VI K00r V> Vo) cvvvriiniii it 20 mA
‘Output clamp current, lok (VO <G OrVO > Vo) cvvviviiiiiiiiiiiiiiiiii i +50 mA
Continuous output current, Ig (Vo =010VEg) oo x50 mA
Continuous current through Vg or GND ..ot e 100 mA
Storage temperature FaANGE .. .. ....vusieeeueeenntenneroneeeensseennesenssenneenns —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 operatmg conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE

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

recommended operating conditions
54AC11032 74AC11032
MIN NOM MAX| MIN NOM MAX UNIT

Vee Supply voltage 3 5 5.5 3 5 5.5 \%
Vcc=3V 241 21

ViH High-level input voltage Vcc =45V 3.15 3.15 \"
Vecg=55V 3.85 3.85
Vecec=3V 0.9 0.9

ViL Low-level input voltage Vcc =45V 1.35 1.35 \
Vcc=55V 1.65 1.65

Vi Input voltage 0 Vce 0 Vece \

Vo Output voltage 0 Vce 0 Vee \
Vce=3V -4 -4

10H High-level output current Vcc =45V -24 -24| mA
Vcc=55V -24 —-24
Vcc=3V 12 12

loL Low-level output current Vcc=45V 24 24| mA
Vcc=55V 24 24

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

TA Operating free-air temperature -55 126 -—40 85 °C

TEXAS ‘b
INSTRUMENTS
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54AC11032, 74AC11032
QUADRUPLE 2-INPUT POSITIVE-OR GATES

D2957, JULY 1987 — REVISED APRIL 1933

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

otherwise noted)

Ta =25°C 54AC11032 74AC11032
PARAMETER TEST CONDITIONS Vee UNIT
MIN TYP MAX| MIN MAX| MIN MAX
3V 2.9 29 2.9
IoH =—50 pA 45V 4.4 4.4 4.4
55V 5.4 5.4 5.4
IOH = -4 MA 3v | 258 2.4 248
VoH \%
as5v | 3.94 3.7 3.8
loH =-24mA 55V | 4.94 47 48
IoH =—50 mAt 55V 3.85
1oH =—~75 mAt 55V 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
loL=12mA 3V 0.36 05 0.44
VoL \
45V 0.36 0.5 0.44
loL =24 mA
55V 0.36 0.5 0.44
loL = 50 mAt 55V 1.65
loL = 75 mAt 55V 1.65
h V) =Vcc or GND 55V +0.1 =1 =1 pA
Icc Vi =Vcc or GND, lo=0 55V 4 80 40| pA
(o] V| =Vgg 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.
switching characteristics over recommended operating free-air temperature range,
Vee =3.3V £ 0.3V (unless otherwise noted) (see Figure 1)
FROM TO Ta=25°C 54AC11032 | 74AC11032
PARAMETER UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t 15 63 87| 15 107 15 97
PLH AorB Y ns
tPHL 15 54 74| 15 85| 15 8
switching characteristics over recommended operating free-air temperature range,
Vee =5V = 0.5V (unless otherwise noted) (see Figure 1)
FROM TO Ta=25C S54AC11032 74AC11032
PARAMETER UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t 156 43 62| 15 73| 15 67
ZLH AorB Y ns
tPHL 15 38 55| 15 63| 15 59
operating characteristics, Vgc =5V, Tp =25°C
PARAMETER TEST CONDITIONS TYP | uNIT
Cpd Power dissipation capacitance per gate C =50 pF, f=1MHz 24 pF

TEXAS

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

D2957, JULY 1987 — REVISED APRIL 1993

PARAMETER MEASUREMENT INFORMATION

—————— Vee
Input
From Output 50% 50%
Under Tost (see Note B) ! ; ov
t _‘““_‘“
C =50 pF 500 Q PLH | | H— tPHL
(see Note A) | l
[ ——— VoH
= = Output 50% Vce 50% Vce
VoL
LOAD CIRCUIT VOLTAGE WAVEFORMS

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, ty =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 {’P
INSTRUMENTS
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54ACT11032, 74ACT11032
QUADRUPLE 2-INPUT POSITIVE-OR GATES

SCAS008B —D2957, JULY 1987 — REVISED APRIL 1993

® Inputs Are TTL-Voltage Compatible

®* Flow-Through Architecture to Optimize

PCB Layout

¢ Center-Pin Vo 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

S4ACT11032...J PACKAGE
74ACT11032... D, DB, N, OR PW PACKAGE

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

(TOP VIEW)
1A+ ~ 16[] 18
1Y[J2 1s5f]2A
2Y([] 3 14} 2B

GND[J4  13Vee
GND[] 5 12f] Vee
3]s 11]J 3A
a4y [} 7 10[} 3B
4B(ls ] 4A

Ceramic 300-mil DIPs

description

54ACT11032. .. FK PACKAGE
(TOP VIEW)

(&) [&]
nm 00 O«

NS Z>S o

These devices contain four independent 2-input
OR gates. They perform the Boolean functions 3 2 1 2019 38
_=TE - . 2A [ 4 18
Y= A+BorY =A B in positive logic. 18 0s 17% 4A
The 54ACT11032 is characterized for operation NC e 16[] NC
over the full military temperature range of —55°C 1Al7 15[] 4B
to 125°C. The 74ACT11032 is characterized for 1y []s 14[] 4y
operation from — 40°C to 85°C. S o1 12 13
>00a >
FUNCTION TABLE NZZZ®
(each gate) o °©
INPUTS OUTPUT NC — No internal connection
A B Y
H X H
X H H logic diagram (positive logic)
L L L
—
1Y
logic symbolt 18
2A —_
1A SR z 2 2B —) x
B 16 ——— 1Y
= a ] >
14 I 38
28 ———
. e lo—
3A — 6 ay
10 ———3vY 4B —
3B ————
9
4A ———— 7
8 —————ay
4B ———

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

EPIC is a trademark of Texas Instruments Incorporated.

~ Copyright © 1993, Texas Instruments Incorporated

PRODUCTION DATA Information Is current as of publication date.

Products contorm to specifications per the terms of Texas instruments H
standard warranty. P g does not y inci '
teating of al parameters. I EXAS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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54ACT11032, 74ACT11032
QUADRUPLE 2-INPUT POSITIVE-OR GATES

SCAS008B — D2957, JULY 1987 — REVISED APRIL 1993

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

Supply voltage range, VoG «« v vvvvviiiiiniiiiiiinian, i i -05Vto 6V
Input voltage range, Vj (seeNote 1) .................. e aeebeseaa e, -05VtoVgg+05V
Output voltage range, Vg (seeNote 1) ..., -05VtoVgg+05V
Input clamp current, K (V<O Or V> VEE) ottt ittt it eiie e, 20 mA
Output clamp current, Iog (Vo <00rVo>Veg) vvvvvviiiiiiiiiiiinnnen, cerirereniieae.. . 250 MA
Continuous output current, lg (Vo =010 VEE) - oviiinii i + 50 mA
“Continuous current through Voo Or GND ..ot +100 mA
Storage temperature raNge . ... ......ouuttinit ittt e, -65°C to 150°C
sses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and

1 Stre:

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

impli

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

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

54ACT11032 | 74ACT11032

MIN MAX| MIN MAX UNIT
Vce Supply voltage 45 5.5 4.5 5.5 \
VIH High-level input voitage 2 2 Vv
ViL Low-level input voltage 0.8 0.8 Vv
\Y] Input voltage 0 Vcec 0 Vce \Y
Vo Output voltage 0 Vce 0 Vce \
loH High-level output current : - -24 24| mA
loL Low-level output current 24 24| mA
At/Av Input transition rise or fall rate 0 10 0 10 ns/V
TA Operating free-air temperature -55 125 | -40 85 °C

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

PARAMETER TEST CONDITIONS Vee Ta =25 S4ACT11032 | 74ACTI1032 UNIT
MIN TYP MAX| MIN MAX| MIN MAX
45V 4.4 4.4 4.4
IoH =~-50pA 55V | 54 5.4 5.4
45V | 3.94 37 3.8
Vo loH =-24mA 55V | 494 47 48 v
IoH = - 50 mA¥ 55V 3.85
IoH =—75 mA¥ 55V 3.85
loL = 50 pA 45V 0.1 0.1 0.1
55V 0.1 X 0.1
VoL oL = 24mA 45V 0.36 0.5 044 )
55V 0.36 0.5 0.44
loL = 50 mA$ 55V 1.65
loL = 75 mA} 55V ’ 1.65
] V) =Vgg or GND 55V =0.1 =1 =1 A
lcc Vi=VccorGND, 1lp=0 55V 4 80 40| pA
AlgcS 83\eelrni$\:tuta; 2;46\:\30 orVce 55V 09 1 , 1 mA
Cj V) =Vgc or GND 5V 35 pF

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

§ This

is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vgc.
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54ACT11032, 74ACT11032
QUADRUPLE 2-INPUT POSITIVE-OR GATES

SCAS008B — D2957, JULY 1987 —~ REVISED APRIL 1993

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

(unless otherwise noted) (see Figure 1)

PARAMETER FROM T0 Ta =25°C 54ACT11032 | 74ACT11032 ONIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t 1.5 6.2 8.1 1.5 9.6 15 9
PLH AorB Y ns
tPHL 1.5 49 74| 15 84 15 8
operating characteristics, Voo =5V, Tp =25°C
PARAMETER TEST CONDITIONS TYP UNIT
Cpd Power dissipation capacitance per gate Cy =50 pF, f=1MHz 29 pF
PARAMETER MEASUREMENT INFORMATION
—————— 3v
Input
From Output 15V 1.5V
Under Test (see Note B) | I ov
t —t—
CL =50 pF 500Q PR | —— tPHL
(see Note A) | '
] ——~— VoH
= = Output * 50% Vce 50% Vce
VoL
LOAD CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. Cj includes probe and jig capacitance.

B. Input pulses are supplied by generators having the following characteristics: PRR s 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 *?
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54AC11034, 74AC11034
HEX NONINVERTERS

D2957, FEBRUARY 1988 — REVISED APRIL 1993

® Flow-Through Architecture Optimizes
PCB Layout

® Center-Pin Vgc and GND Configurations
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
Carrlers, and Standard Plastic and Ceramic
300-mil DIPs

description

These devices contain six independent
noninverters. They perform the Boolean function
Y=A.

The 54AC11034 is characterized for operation
over the full military temperature range of —55°C
to 125°C. The 74AC11034 is characterized for
operation from —40°C to 85°C.

54AC11034 ... J PACKAGE
74AC11034 ... DW OR N PACKAGE

(TOP VIEW)

1y [} o 20
2y |2 19(]
3y |s 18[]
GND []4 17])

GND [|s 16
GND [|e 15%
GND [|7 14]
4y [|e 13 %

sy [Jo 12
ey[Jo 1]

(TOP VIEW)

(6]
< Q 080
0nZ>>Z

1A
2A
3A
NC
Vee
Vee
NC
4A
5A
6A

54AC11034 ... FK PACKAGE

FUNCTION TABLE
(each inverter)
INPUT OUTPUT
A Y
H H
L L
NC — No internal connection
logic symbolt logic diagram (positive logic)
1A 20 1 1 1Y 1A 20 1 1y
2n 12 2 oy
3A 18 3 ay ' )
aa 13 8 4y 2A 2y
sa 12 9 sy
11 10
6A 4 aa 18 > 3 g
t This symbol is in accordance with ANSI/IEEE Std 91-1984 13 8
and IEC Publication 617-12. 4A ay
Pin numbers shown are for the DW, J, and N packages.
w2 > 0
6A 11 10 &Y
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA information Is current as of pubiication date. Copyright © 1993, Texas Instruments Incorporated
m:r: 'e’:r:::& to specifications per the d::.m;: exas Irmlrmm i
tosting of all parameters. v MS
INSTRUMENTS
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54AC11034, 74AC11034
HEX NONINVERTERS

D2957,

FEBRUARY 1988 — REVISED APRIL 1993

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

Supply voltage range, VoG « vt vt i e e e -05Vto7V
Input voltage range, Vi (see Note 1) ... -05VtoVec+05V
Output voltage range, Vo (seeNote 1) ..., -05VtoVgc+05V
Input clamp current, Ik (V] <00rVi>VEE) oot 20 mA
Output clamp current, IoK (VO <O 0TVE > VEE) +vtvtirieiitiiii i iiiienenns +50 mA
Continuous output current, lo (Vo =0toVea) o +50 mA
Continuous current through Voo or GND ..o e +100 mA
Storage temperature FANGE ... ... .vuen et ettt et eie e at i eaennennerneaneenns ~65°C to 150°C

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

NOTE

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

recommended operating conditions

S54AC11034 74AC11034
MIN NOM MAX| MIN NOM MAX UNIT
Vce Supply voltage 3 5 55 3 5 5.5 \
Veg=3V 2.1 21
VIH High-level input voltage Vcc=45V 3.15 3.15 \'
Ve =55V 3.85 3.85
Vce=3V 0.9 0.9
ViL Low-level input voltage Vcc=45V 1.35 1.35 \
Vcc=55V 1.65 1.65
\] Input voltage 0 Vce 0 vce \'
Vo Output voltage 0 Vee 0 Vee \'
Vge=3V -4 -4
IoH High-level output current Vcc=45V -24 - —=24] mA
Vec=55V -24 -24
Vecc=3V 12 12
loL Low-level output current Vec =45V 24 24| mA
Vcc =55V 24 24
At/Av  Input transition rise or fall rate 0 10 0 10| ns/V
TA Operating free-air temperature -55 125 -40 85 °C
TEXAS *9
INSTRUMENTS
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54AC11034, 74AC11034
HEX NONINVERTERS

D2957, FEBRUARY 1988 — REVISED APRIL 1993

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

Ta =25°C 54AC11034 74AC11034
PARAMETER TEST CONDITIONS Vee UNIT
MIN TYP MAX| MIN MAX| MIN MAX
3v 2.9 29 29
IoH =—50 pA 45V 4.4 4.4 4.4
55V 5.4 5.4 5.4
IoH =— 4 mA 3v | 258 2.4 2.48
VOH \"
as5v | 394 37 3.8
loH =—24mA 55V | 494 47 4.8
10H =—50 mAf 55V 3.85
IoH = -75 mAT 55V 3.85
3V 0.1 0.1 0.1
loL = 50 A 45V 0.1 0.1 0.1
55V 0.1 0.1 0.1
loL = 12 mA 3V 0.36 0.5 0.44
VoL v
45V 0.36 0.5 0.44
loL=24mA
55V 0.36 0.5 0.44
oL = 50 mAT 55V 1.65
loL =75 mAt 55V 1.65
] V) =V or GND 55V +0.1 =1 =1 pA
Icc V| =Vgg or GND, lo=0 55V 4 80 40 pA
Cj V) =Vgg or GND 5V 35 pF
T Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.
switching characteristics over recommended operating free-air temperature range,
Vee =3.3V £ 0.3V (unless otherwise noted) (see Figure 1)
FROM TO Ta =25°C 54AC11034 74AC11034
PARAMETER UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t 15 57 91| 15 107| 15 101
PLH A Y ns
tPHL 15 55 83| 15 99| 15 9.2
switching characteristics over recommended operating free-air temperature range,
Vee =5V = 0.5V (unless otherwise noted) (see Figure 1)
FROM T0 Ta=25°C 54AC11034 | 74AC11034
PARAMETER UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t 1. 4 3] 1. 74| 1. .
PLH A v 5 6. 5 s _e9|
tPHL 15 4 62| 15 73] 15 68
operating characteristics, Voc =5V, Tp =25°C
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance per gate Cp =50pF, =1MHz 27 pF
Texas W
EXAS
INSTRUMENTS
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54AC11034, 74AC11034
HEX NONINVERTERS

D2957, FEBRUARY 1988 — REVISED APRIL 1993

PARAMETER MEASUREMENT INFORMATION

—————— Vee
Input
From Output 50% 50%
Under Test (see Note B) | i oV
tPLH ——s!
CL =50pF 500 Q | | H—“— tPHL

(see Note A) | |

] ———VoH

= = Output 50% Vce 50% Vee

VoL

LOAD CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. Cyincludes probe and jig capacitance.
B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo =50 Q, ty =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
INSTRUMENTS
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54ACT11034, 74ACT11034
HEX NONINVERTERS

SCAS035A - D2957, FEBRUARY 1988 — REVISED APRIL 1993

® [nputs Are TTL-Voltage Compatible

® Flow-Through Architecture Optimizes
PCB Layout

® Center-Pin Vo and GND Configurations
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 six independent
noninverters. They perform the Boolean function
Y= A

The 54ACT11034 is characterized for operation
over the full military temperature range of —55°C
to 125°C. The 74ACT11034 is characterized for
operation from — 40°C to 85°C.

FUNCTION TABLE
(each buffer)
INPUT | OUTPUT
A Y
H H
L L
logic symbolt
12 1 LI
2a 12 2 gy
an 18 3 av
13 8
4A ay
sa 12 9 sy
6a M LI

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

EPIC is a trademark of Texas Instruments Incorporated.

54ACT11034 ... J PACKAGE
74ACT11034 . .. DW OR N PACKAGE
(TOP VIEW)
vy ~ zfj 1A
2v¥fl2 19fl2A
3Y[}s 18]] 3A
GNDf}4  17[INC
GND[] s 163VCC
GND[] 6 15f] Vee
GND[] 7 14[INC
ay[]s 13]] 4A
av(l 9o 12[] 5A
ey[J1o 11fleA

54ACT11034 . .. FK PACKAGE
(TOP VIEW)
O
&) o)
$z299=
| N S ) W) - ) -
321 2018
2A [ a 18[] 4A
1A )5 17[] 5A
1y e 16[] 6A
aiki 15[] 6Y
8 14[] s5v
3y 9 10 11 12 13 !
o on T Y | |
EEEE:
Zz<
5566

NC — No internal connection

logic diagram (positive)

1A >—— 1Y
2A—>——7 2Y
3A >— 3y
4A >—— a4y
5A >— sY
GA—D——— 6Y

PRODUCTION DATA information is current as of publication date.

Products conform to specifications per mo term of Texas Instruments

standard warranty. ly include
testing of all parameters.

TEXAS‘V

Copyright © 1993, Texas Instruments Incorporated
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54ACT11034, 74ACT11034
HEX NONINVERTERS

SCAS035A ~ D2957, FEBRUARY 1988 — REVISED APRIL 1993

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

Supply votage range, VoG -t vvvvrviiiii it i i i e e -05Vto7V
Input voltage range, Vi (see Note 1) ...t -05VtoVgc+05V
Output voltage range, Vo (seeNote 1) ... -0.5VtoVge +0.5V
Input clamp current, hlk (V<0orVi>Veg) o ovvvve i, N +20 mA
Output clamp current, Iog (Vo< 0orVo>Vgg) «vvvvnen e + 50 mA
Continuous output current, Ig (Vo =01t0Vog) «vovviiii i + 50 mA
Continuous current through Voo OrGND ..o + 150 mA
Storage temperature range ... ........oiitiuit it iiiiiii i i —65°C to 150°C

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

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

~ recommended operating conditions

S54ACT11034 74ACT11034

MIN MAX| MIN MAX UNIT
Vee Supply voltage 45 5.5 45 5.5 v
ViH High-level input voltage 2 2 \"
ViL Low-level input voltage 0.8 0.8 \
\" Input voltage 0 Vce 0 Vcec \'
Vo Output voltage 0 Vce 0 Vce \%
IOH High-level output current . —24 -24| mA
loL Low-level output current 24 241 mA
At/Av Input transition rise or fall rate 0 10 0 10| ns/V
TA Operating free-air temperature —55 125 —40 85 °C

otherwise noted)

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

Ta = 25°C 54ACT11034 | 74ACT11034
PARAMETER TEST CONDITIONS Vee UNIT
MIN TYP MAX| MIN MAX| MIN MAX
45V 4.4 , 4.4 4.4
oH =-50pA 55V | 54 5.4 5.4
Vor loH =~ 24 mA 45V | 394 3.7 3.8 v
55V | 4.94 4.7 4.8
IoH = — 50 mA$ 55V 3.85
I0H =~ 75 mA¥ 55V 3.85
loL = 50 kA a5V 0.1 0.1 0.1
5.5V 0.1 0.1 0.1
VoL loL =24 mA 45V 0.36 0.5 o4t
55V 0.36 0.5 0.44
loL = 50 mA$ 55V 1.65
loL = 75 mA¥ 55V 1.65
] V| = Vg or GND 55V £0.1 %1 =1] pA
Icc Vi=VgcorGND, Ig=0 55V 4 80 40 A
Alccs g:‘heelrnifl:tuta; :;4G\r’\'lD orVco 55V 09 1 1 mA
Ci V) =Vcc or GND 5V 3.5 pF

$ Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.
* § This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vee.

TEXAS {'f
INSTRUMENTS
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54ACT11034, 74ACT11034
HEX NONINVERTERS

SCAS035A - D2957, FEBRUARY 1988 — REVISED APRIL 1993

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

PARAMETER FROM TO Ta =25°C 54ACT11034 | 74ACT11034 UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
t 1.5 6.1 8.9 1.5 105 1.5 9.9
PLH Any Y ns
tPHL 15 5.2 8| 15 96| 15 89
operating characteristics, Voc =5V, Tp =25°C
PARAMETER TEST CONDITIONS TYP UNIT
Cpd Power dissipation capacitance per gate C =50 pF, f=1MHz 29 pF
PARAMETER MEASUREMENT INFORMATION
—————— 3V
From Output 15V 15V
Under Test (see Note B) | I ov
t H
CL=50pF 500 Q PLH [ | —p— tPHL
(see Note A) I I
] ——— VOH
= = Output 50% Vce 50% Vce
VoL
LOAD CIRCUIT VOLTAGE WAVEFORMS

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=3ns.
C. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

TExaS “3
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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54AC11074, 74AC11074

DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS

WITH CLEAR AND PRESET

D2957, DECEMBER 1986 — REVISED APRIL 1993

® Flow-Through Architecture Optimizes
PCB Layout

® Center-Pin V¢ and GND Configurations
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, Plastic Thin
Shrink 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 atthe D
input that meets the setup time requirements are
transferred to the outputs on the low-to-high
transition of the clock pulse. Clock triggering
occurs at a voltage level and is not directly related
to the rise time of the clock pulse. Following the
hold time interval, data at the D input may be
changed without affecting the levels at the
outputs.

The 54AC11074 is characterized for operation
over the full military temperature range of —55°C
to 125°C. The 74AC11074 is characterized for
operation from —40°C to 85°C.

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

(TOP VIEW)
1PRE( 1+~ 1af) 101K
1Q[] 2 13[]11D

1Q[] s 12[] 1CLR
GND[] 4 11flvee

2Q{]s 10[] 2CLR

2Q(ls o] 2D
2PRE[] 7 8|l 2CLK

54AC11074 . . . FK PACKAGE
(TOP VIEW)

C C
ol o 8B
-2 > N

321219

1CLK

18(] 2D

NC
1PRE

17[]
16[]

NC
2CLK

FUNCTION TABLE

INPUTS OUTPUTS

PRE CLR CLK D Q Q
L H X X H L
H L X X L H
L L X X Ht Ht
H H 1 H H L
H H 1 L L H
H H L X Qo Qp

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

EPIC is a trademark of Texas Instruments Incorporated.

NC
1Q

® N O O»O A

14
9 10 11 1213
el

15[ NC
[ 2PRE

()]
KEZZ
(O]

(&)

SR

NC — No internal connection

logic symbol#

1
1PRE —Ds
14
1CLK
13
ip —— 1D

1CLR

> C1

2PRE
2CLK

2D
2CLR

2Q

¥ This symbol is in accordance with ANSI/IEEE Std 91-1984

and IEC Publication 617-12.

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

mooucnoumummmuemndmm
Products conform to specifications per the terms of Texas instruments
standard wamanty. [ g does not iy

testing of all parameters.

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

D2957,

DECEMBER 1986 — REVISED APRIL 1993

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

Supply VORAgGe range, VGG + vt vt vttt i i i i e i i -05Vto7V
Input voltage range, Vi(see Note 1) ..ottt -05VtoVec+05V
Output voltage range, Vo (see Note 1) ...t -0.5VtoVgc +05V
Input clamp current, Ik (Vi<00rVi>Vog) oo e +20 mA
Output clamp current, ok (Vo <00rVo>Vog) cvviiiiiii e +50 mA
Continuous output current, [ (Vo =0toVeg) v ovvii i +50 mA
Continuous currentthroughVec or GND ..o . =100 mA
Storage temperature range ...... ... e e —65°C to 150°C

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

NOTE

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

recommended operating conditions

54AC11074 74AC11074
MIN NOM MAX| MIN NOM MAX UNIT
Vece Supply voltage 3 5 5.5 3 5 5.5 \"
Vec=3V 21 2.1
ViIH High-level input voltage Vec=45V 3.15 3.15 \"
Vec=55V 3.85 3.85
Vcc=3V 0.9 0.9
ViL Low-level input voltage Vcc =45V 1.35 135 v
Voo =55V 1.65 1.65
Vi Input voltage 0 Vce 0 vVce \
Vo Output voltage 0 Vee 0 Vee \
Vec=3V -4 -4
10H High-level output current Vcc=45V -24 -24| mA
Vecc=55V -24 -24
Vec =3V 12 12
loL Low-level output current Vcc=45V 24 24| mA
Vecc=55V 24 24
At/Av Input transition rise or fall rate 0 10 0 10} ns/V
TA Operating free-air temperature -55 125 -40 85 °C
TEXAS “9
INSTRUMENTS
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54AC11074, 74AC11074
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH CLEAR AND PRESET

D2957, DECEMBER 1986 — REVISED APRIL 1993

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

PARAMETER TEST CONDITIONS Vee Ta = 257C SIACTIONE | Z4ACTIO7S | iy
MIN TYP MAX| MIN MAX| MIN MAX
3V 29 29 2.9
loH =—50 pA 45V 4.4 4.4 4.4
55V 5.4 54 5.4
VoH IoH=—4mA 3V 2.58 24 2.48 v
45V 3.94 3.7 38
IoH =-24mA 55V | 494 a7 48
loH = —50 mAT 55V 3.85
loH =-75 mAt 55V 3.85
3V 0.1 0.1 0.1
loL = 50 pA a5V 0.1 0.1 0.1
55V 0.1 0.1 0.1
loL=12mA 3V 0.36 0.5 0.44
VoL \Y
oL = 24 mA 45V 0.36 0.5 0.44
55V 0.36 0.5 0.44
IoL = 50 mAt 55V 1.65
loL = 75 mAt 55V 1.65
Iy V) =Vgce or GND 55V +0.1 =1 =1 A
lcc Vj =V or GND, lo=0 55V 4 80 40 pA
Ci V| =Vgg 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.
timing requirements, Vcc = 3.3V £ 0.3V (see Figure 1)
Ta=25°C 54AC11074 74AC11074 UNIT
MIN MAX MIN  MAX MIN MAX
folock  Clock frequency 0 100 0 100 0 100 | MHz
PRE or CLR low 4 4 4
tw Pulse duration - ns
CLK low or CLK high 5 5 5
tsu Setup time, before CLKt —Di-—t-a h:g_h_or I,ow - > 5 > ns
PRE or CLR inactive 1 1 1
th Hold time, after CLK¢ 0 0 0 ns
timing requirements, Voo =5V = 0.5 V (see Figure 1)
Ta =25°C 54AC11074 74AC11074 UNIT
MIN MAX MIN  MAX MIN MAX
folock  Clock frequency 0 125 0 125 0 125 | MHz
PRE or CLR low 4 4 4
tw Pulse duration - ns
CLK low or CLK high 4
tsu Setup time, before CLKt r?-:—t_a_ hig_h_or_ low 35 33 35 ns
PRE or CLR inactive 1 1 1
th Hold time, after CLKt 0 0 0 ns
TEXAS
INSTRUMENTS
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54AC11074, 74AC11074

DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH CLEAR AND PRESET

D2957, DECEMBER 1986 — REVISED APRIL 1993

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

PARAMETER FROM TO Tpo=25°C 54AC11074 | 74AC11074 UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
fmax 100 125 100 100
tPLH . ~ 15 58 93| 15 105| 15 10
PREorC QorQ ns
tPHL 15 65 114 15 129] 15 122
t ~ 15 77 105| 15 121] 15 113
PLH CLK QorQ ns
tPHL 15 73 97| 15 13| 15 106
switching characteristics over recommended operating free-air temperature range,
Vee =5V = 0.5V (unless otherwise noted) (see Figure 1)
FROM TO Ta=25°C 54AC11074 74AC11074
PARAMETER UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
frmax 125 150 125 125
tPLH _ 15 42 66| 15 75| 15 7.1
PRE or CLR QorQ ns
tPHL 15 47 82| 15 96| 15 9
t _ 15 54 75| 15 87| 15 82
FLH CLK QorQ ns
tPHL 15 5 69| 15 8] 15 75
operating characteristics, Voo =5V, Tp =25°C
PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance per gate CL=50pF, f=1MHz 30 pF

2-110
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54AC11074, 74AC11074
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH CLEAR AND PRESET

D2957, DECEMBER 1986 — REVISED APRIL 1993

PARAMETER MEASUREMENT INFORMATION

From Output
Under Test tor

| |

N ' Vee
CL = 50 pF 500 Q | |

(see Note A) I Input 50% 50%
= = oV
LOAD CIRCUIT VOLTAGE WAVEFORMS
mput /N __ T~ Vece
(see Note B) 50% 50% ov

| |
— — v 1) U
Timing Input 50% cc tpLH ——P) :Q—b[— tPHL
(see Note B) ' | | —— v
bt ov In-Phase ] 0%V 50% Ve g H
h Output cc
tgy —H——| I P VoL

| |
1
Data Input 50% 50% tPHL —e— H——ﬂ—l tpLH
ov Out-of-Phase l ! VoH
)
Output 50% Vce 50% VC$OL
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

NOTES: A. C includes probe and jig capacitance.
B. Allinput 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 {'P
INSTRUMENTS
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54ACT11074, 74ACT11074

DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH CLEAR AND PRESET

SCAS046 — D2957, DECEMBER 1986 — REVISED APRIL 1993

Inputs Are TTL-Voltage Compatible
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

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 54ACT11074 is characterized for operation
over the full military temperature range of — 55°C
to 125°C. The 74ACT11074 is characterized for
operation from — 40°C to 85°C.

FUNCTION TABLE

INPUTS OUTPUTS

PRE CLR CLK D Q Q
L H X X H L
H L X X L H
L L X X HT Ht
H H t H H L
H H t L L H
H H L X Qo Qo

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

EPIC is a trademark of Texas Instruments incorporated.

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

1PRE
1Q
1Q
GND
2Q
2Q
2PRE

(TOP VIEW)
0+ > 1a]] 1CLK
Ez 13f] 1D

3 12[] 1CIR
{4 1l vee
s  1ofl2TIR
(s 9%20

7 8lJ 2CLK

54ACT11074 .. . FK PACKAGE
(TOP VIEW)

1CLK
NC
1PRE
NC
1Q

® N O O s

e,

321219
18[] 2D

17[J NC
16[] 2CLK
15[] NC

14[] 2PRE
9 10 11 12 13

gooCco
-2 2Z2ad

NC — No internal connection

logic symbol#

—
1PRE -——;—A B 2 4
1CLK ———}> C1

13
1D " 1D 3 Q
1ICIR —= DN R

PR
2PRE —-—I>~8 6 2q
2CLK

9

._22 10 S 2Q

2CLR —D

1 This symbol is in accordance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12.
Pin numbers shown are for the D, J, and N packages.
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54ACT11074, 74ACT11074
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH CLEAR AND PRESET

SCAS046 — D2957, DECEMBER 1986 — REVISED APRIL 1993

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

Supply VORAGE TaNGE, VO « ittt vttt i e -0.5Vto6V
Input voltage range, Vj(seeNote 1) ... -05VtoVgc +05V
Output voltage range, Vo (see Note 1) ..., -05VtoVgg +05V
Input clamp current, K (V] <OOr V> VEE) cvv v v e + 20 mA
Output clamp current, Iog (VO <00rVo>Vog) vvviieiii e =50 mA
Continuous output current, Ig (Vo =010Vgg) «ovvvinii + 50 mA
Continuous current through Voo Or GND ..o e =100 mA
Storage temperature raNge . .......uuuutn ittt i 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

54ACT11074 | 74ACT11074

MIN MAX| MIN MAX UNIT
Vce Supply voltage 45 5.5 4.5 5.5 \)
ViH High-level input voltage 2 2 \
ViL Low-level input voltage ’ 0.8 0.8 \%
Vi Input voltage 0 Vce 0 Vce Vv
Vo Output voltage 0 Vce 0 Vco \
loH High-level output current —24 -24| mA
loL Low-level output current ) 24 24| mA
At/Av Input transition rise or fall rate 0 10 0 10| ns/V
Ta Operating free-air temperature -55 125 —40 85 °C

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

Tp =25°C 54ACT11074 | 74ACT11074
PARAMETER TEST CONDITIONS Vee UNIT
MIN TYP MAX| MIN MAX| MIN MAX
45V 4.4 44 4.4
IoH ==50 A 55V | 54 5.4 5.4
45V | 394 37 3.8
VoH IoH =~ 24 mA 55V | 494 47 28 v
loH =—50 mA¥ 55V 3.85
IOH =— 75 mA% 55V 3.85
a5V 0.1 0.1 0.1
loL =50 kA 55V 0.1 0.1 04
45V 0.36 0.5 0.44
VoL loL =24mA 55V 0.36 05 0aa] v
ioL = 50 mA¥ 55V 1.65
loL = 75 mA¥ 55V 1.65
] V) =Vcc or GND 55V +0.1 =1 =1 pA
lcc Vi=VggcorGND, Ilp=0 55V 4 80 40 pA
AlccS 83169:'ni?1:tuta; 2;4GY\’JD orVee 55V 0.9 1 1 mA
(o] V| =Vcg or GND 5V 3.5 pF

¥ Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.
§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vee.

TEXAS {’P
INSTRUMENTS
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54ACT11074, 74ACT11074
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS

WITH CLEAR AND PRESET

SCAS046 — D2957, DECEMBER 1986 — REVISED APRIL 1993

timing requirements over recommended ranges of supply voltage and free-air temperature (unless

otherwise noted) (see Figure 1)

Ta=25°C 54ACT11074 | 74ACT11074 UNIT
MIN MAX| MIN MAX| MIN MAX
folock  Clock frequency 0 100 0 100 0 100 | MHz
. PRE or CLR low 5 5 5
tw Pulse duration - ns
CLK low or CLK high 5 5
! Data high or low 4.5 4.5 4.5
tsu Setup time before CLK? —_— ns
PRE or CLR inactive 2 2 2
th Hold time after CLKt 0 0 0 ns

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

PARAMETER FROM TO Ta = 25°C 54ACT11074 | 74ACT11074 ONIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
fmax 100 125 100 100 MHz
tPLH I ~ 15 57 89| 15 101 1.5 96
PRE or CLR QorQ ns
tPHL 1.5 6.6 1.3 15 133 15 125
t — 1.5 6 8.5 1.5 10 1.5 9.4
PLH CLK QorQ ns
tPHL 15 57 8] 15 94| 15 88
operating characteristics, Voc =5V, Tp = 25°C
PARAMETER TEST CONDITIONS TYP UNIT
Cpd Power dissipation capacitance per flip-flop Cy =50 pF, f=1MHz 30 pF

TExas "J
INSTRUMENTS
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54ACT11074, 74ACT11074

DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS

WITH CLEAR AND PRESET

SCAS046 — D2957, DECEMBER 1986 — REVISED APRIL 1993

PARAMETER MEASUREMENT INFORMATION

From Output
Under Test e tw "
[ |
NI 5000 l | av
(see Note A) I Input 1.5V 15V
L L ov
LOAD CIRCUIT VOLTAGE WAVEFORMS
e 15V PPV
(see Note B) | l . oV
——— 3V . .
}lr:;nl?c:tnep;; 1.5V tPLH —Hl IIQ—P’— tPHL
! ov In-Phase P f=—— VoH
H——-ﬂ'—- th Output 50% Vce 50% Vce
. S S v | | VoL
1
Data Input 15V 15V tPHL ——; H—HI—— tpLH
ov | I VoH
Out-of-Phase
Output 50% Vce 50% Vce
——= VoL
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

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

Figure 1. Load Circuit and Voltage Waveforms
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74AC11086

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE

D3375, NOVEMBER 1989 — REVISED APRIL 1993

® Flow-Through Architecture Optimizes
PCB Layout

® Center-Pin Vgc and GND Configurations

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 and Standard
Plastic 300-mil DIPs

description

D OR N PACKAGE

(TOP VIEW)
1A [} Umaﬂa
1Y ]2 15{] 2A
2Y[]s 14]) 2B

GND [] 4 13]] Vee

GND[S 12]VCC
3y (|s 11f] 3A
ay [z 10[] 3B
4B [|s of] 4A

This device contains four independent 2-input exclusive-OR gates. They perform the Boolean functions

Y = A ® B = AB + AB in positive logic.

A common application is as a true/complement element. If one of the inputs is low, the other input will be
reproduced in true form at the output. If one of the inputs is high, the signal on the other input will be reproduced

inverted at the output.

The 74AC11086 is characterized for operation from —40°C to 85°C.

logic symbolt

1

FUNCTION TABLE
(each gate)

INPUTS

OUTPUT

A B

Y

L L
L H
H L
H H

r I T r

1A =1

16 1Y
1B

15
2A

14 2y
2B

"
3A

10 3y
3B

9
4A

8 ay
4B

t This symbol is in accordance with ANSI/IEEE Std 91-1984

and |EC Publication 617-12.

EPIC is a trademark of Texas Instruments Incorporated.

logic diagram (positive logic)

1
16

1A
1B

21Y

15
2 S
o 14
an M .
ag 10 ay

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. i does not include
testing of all parameters.
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74AC11086
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE

D3375, NOVEMBER 1989 — REVISED APRIL 1993

exclusive-OR logic
An exclusive-OR gate has many applications, some of which can be represented better by alternative logic symbols.
EXCLUSIVE-OR

T “D— =D~ D D

These are five equivalent exclusive-OR symbols valid for an '"HC86 gate in positive logic; negation may be shown at
any two ports. .
LOGIC-IDENTITY ELEMENT EVEN-PARITY ELEMENT ODD-PARITY ELEMENT

= 2k 2k+1
The output is active (high) The output is active (high) The output is active (high)
if all inputs stand at the if an even number of if an odd number of inputs
same logic level (i.e., inputs (i.e., 0 or 2) are (i.e., only 1 of the 2) are
A=B). active (high). active (high).

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

Supply voltage range, VoG -« oo vvriiiii it e -05Vto7V
Input voltage range, Vi (see Note 1) ..........cooiiuiiiiiiiiiiiiiiiiii -05VtoVgc +05V
Output voltage range, Vo (seeNote 1) ... -05VtoVgc +0.5V
Input clamp current, hk (V] <00rVi>Veg) oo +20 mA
Output clamp current, Iok (VO <00rVo>VEE) «ovvviiiiiiiiiiii i +50 mA
Continuous output current, o (Vo =01t0VEE) - v vt iiii i i =50 mA
Continuous current through Vg or GND ... +100 mA
Storage temperature raNQe . ... .........outvniniuenet et enteneraneneinnensenens —65°C to 150°C

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

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

INSTRUMENTS
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74AC11086
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE

D3375, NOVEMBER 1989 — REVISED APRIL 1993

recommended operating conditions

MIN NOM MAX| UNIT
Vce Supply voltage 3 5 5.5 \"
Vec=3V 21
VIH High-level input voltage Vcc =45V 3.15 \
Vcc =55V 3.85
Veec =3V 0.9
ViL Low-level input voltage vVecc=45V 1.35 \'
Vcc =55V 1.65
\Y] Input voltage 0 Vce \
Vo Output voltage 0 Vce \'
VCC =3V -4
IoH High-level output current Vecc =45V -24| mA
Vec =55V —24
Vcc =3V 12
loL Low-level output current Vcc =45V 24| mA
Vcc =55V 24
At/Av Input transition rise or fall rate 0 10| ns/V
TA Operating free-air temperature —40 85 °C

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

PARAMETER TEST CONDITIONS Vee Ta =25°C MIN MAX | UNIT
MIN  TYP MAX
3V 29 2.9
I0H =—50 pA 45V 4.4 4.4
55V 5.4 5.4
VOH lIoH=—-4mA 3V 2.58 2.48 \
45V 3.94 3.8
IoH =-24 mA 55V | 4.94 4.8
loH = -75 mAt 55V 3.85
3V 0.1 0.1
loL =50 pA 45V 0.1 0.1
55V 0.1 0.1
VoL loL=12mA 3V 0.36 0.44 \
45V 0.36 0.44
loL=24mA
55V 0.36 0.44
oL =75 mAt 55V 1.65
I Vi = VoG or GND 55V £0.1 =1 | pA
Icc V| =Vcg or GND, lo=0 55V 4 40 pA
Ci V| =Vgg or GND 5V 35 pF
T Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.
TEXAS ‘l’f
INSTRUMENTS
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74AC11086

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE

D3375, NOVEMBER 1989 — REVISED APRIL 1993

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

FROM TO Ta=25°C
PARAMETER MIN MAX | UNIT
(INPUT) (OUTPUT) MIN TYP MAX
t 15 56 94| 15 106
PLH AorB Y ns
tPHL 15 51 74| 15 82
switching characteristics over recommended operating free-air temperature range,
Vee =5V £ 0.5V (unless otherwise noted) (see Figure 1)
FROM TO Ta =25°C
PARAMETER MIN MAX| UNIT
(INPUT) (OUTPUT) MIN TYP MAX
t 15 38 68| 15 7.6
PLH AorB Y ns
tPHL 1.5 3.8 6.2 15 6.8
operating characteristics, Voc =5V, Tp =25°C
PARAMETER TEST CONDITIONS TYP | UNIT
de Power dissipation capacitance per gate CL=50pF, f=1MHz 27 pF
PARAMETER MEASUREMENT INFORMATION
—————— Vee
Input
From Output 50% 50%
Under Test (see Note B) | ; oV
tpLy —He—»
CL =50 pF 500 Q PLH [ | H——’l— tPHL
(see Note A) | ‘
I ——— VoH
= = Output 50% Vce 50% Voo
VoL
LOAD CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. Cg 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
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74ACT11086
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE

SCAS091 — D3990, NOVEMBER 1989 — REVISED APRIL 1993

¢ Inputs Are TTL-Voltage Compatible

® Flow-Through Architecture Optimizes
PCB Layout

® Center-Pin Vcc and GND Configurations
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 and Standard
Plastic 300-mil DIPs

description

D OR N PACKAGE

(TOP VIEW)
1A[1Tr16]18
1Y ]2 15[] 2A
2y (|3 14]] 2B

GND[J4  13]Jvee
GND([s  12fJvee
3y (e 1] 3A
ay |7 10]] 38
4B [l o]l 4A

This device contains four independent 2-input exclusive-OR gates. They perform the Boolean functions

Y = A ® B = AB + AB in positive logic.

A common application is as a true/complement element.

If one of the inputs is low, the other input will be

reproduced in true form at the output. If one of the inputs is high, the signal on the other input will be reproduced

inverted at the output.

The 74ACT11086 is characterized for operation from — 40°C to 85°C.

FUNCTION TABLE
INPUTS | OUTPUT
A B Y
L L L
L H H
H L H
H H L

logic symbolt

1 =1
1A 16 2 gy
1B
PN 3
14 v
28
aa M 6 o
ag 10
an 2 [ ;
w2 e

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.

logic diagram (positive logic)

2
1Y

18 16
on 15 s

14 2y
28
3 S av
a8 10

9
aA

s 7_ 4y
4B

PRODUCTION DATA information Is current as of publication date.
Products conform to specifications per the termg of Texas Instruments

standard w

amanty. P
testing of all parameters.

g does not y include

Copyright © 1993, Texas Instruments Incorporated
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74ACT11086
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE

SCAS091 — D3990, NOVEMBER 1989 — REVISED APRIL 1993

exclusive-OR logic
An exclusive-OR gate has many applications, some of which can be represented better by alternative logic symbols.
EXCLUSIVE-OR

S I e et D

These are five equivalent exclusive-OR symbols valid for an '"HC86 gate in positive logic; negation may be shown
at any two ports.

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

Supply voltage range, VoG -« vt vviitiii ittt i i i e -05Vto7V
Input voltage range, Vj(see Note 1) ...t -05VtoVgec+05V
Output voltage range, Vo (see Note 1) ....... ..., -05VtoVgg+05V
Input clamp current, IK (V<O 0T Vi>VEE) o vviinin i +20 mA
Output clamp current, lok (VO <00rVO>VGEE) «vvvviiiiiiiiiii e 50 mA
Continuous output current, Ig (VO =0t0VEE) «vvv