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IMPORTANT NOTICE

Texas Instruments (Tl) reserves the right to make changes in the
devices or the device specifications identified in this publication
without notice. Ti advises its customers.to obtain the latest version
of device specifications to verify, before placing orders, that the
information being relied upon by the customer is current.

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

In the absence of written agreement to the contrary, Tl assumes no
liability for T1 applications assistance, customer’s product design, or
infringement of patents or copyrights of third parties by or arising from
use of semiconductor devices described herein. Nor does Tl warrant
or represent that any license, either express or implied, is granted
under any patent right, copyright, or other intellectual property right
of Tl covering or relating to any combination, machine, or process in
which such semiconductor devices might be or are used.

Copyright © 1987, Texas Instruments Incorporated



INTRODUCTION

In this volume, Texas Instruments presents technical information on the SN54F/SN74F TTL logic family. The
combination of the SN54F/SN74F family with Texas Instruments other advanced families of TTL integrated
circuits, Advanced Low-Power Schottkyt (ALS) and Advanced Schottky (AS), offers the industry the broadest
spectrum of advanced bipolar logic products available from any supplier. In addition, the SN54F/SN74F TTL
logic family provides the system designer with a pin-for-pin compatible alternate source for 54F/74F devices
in standard 300-mil plastic dual-in-line packages (DIPs) along with plastic ‘‘small outline’’ (SO) packages, ceramic
chip carriers, and ceramic DIPs. Texas Instruments offers all of the above packages with the service levels,
quality, and reliability that users have come to expect in a logic family.

The SN64F/SN74F TTL data sheets have been configured for ease of use. They stand alone and require a minimum
of reference to other sections for supporting information. Each data sheet has complete absolute maximum
ratings, recommended operating conditions, timing requirements (if applicable), and electrical characteristics.
The input/output loading and fan-out characteristics of each circuit are specified in terms of actual load-current
value in amperes. Pin-outs are specified using Texas Instruments TTL name conventions.

The following definitions are for the system design engineer who prefers to use unit loads. One unit load in
the high state is defined to be 20 microamperes. One unit load in the low state is defined to be 0.6 milliamperes.

Logic symbols prepared in accordance with IEEE and IEC standards, logic diagrams, and pinout assignments
are provided for all SN54F/SN74F TTL devices. The logic diagrams are provided for the understanding of the
logic operation of the device and should not be used to estimate propagation delays.Package dimensions given
in the Mechanical Data section of this book are in metric measurements with inches in parenthesis. This is to
simplify board layout for designers involved in metric conversion and new designs.

The Texas Instruments SN54F/74F TTL logic family offers several new SN54F/SN74F logic devices. Included
among the new functions are:

'F286 — 9-bit parity generator with bus driver parity I/O port

'F518, 'F619, 'F520 — 8-bit identity comparators with input pull-up resistors and open-
collector outputs .

'F621, 'F622 — Open-collector octal-bus transceivers.

The devices offered can be characterized into distinct logic functions that address several different application
areas. The following functional group table summarizes these groups and lists specific application areas that
the functions address.

tThe integrated Schottky-barrier diode-clamped transistor is patented by Texas Instruments Incorporated (U.S. Patent Number 3,463,975).
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FUNCTION
Binary/Decade Counters

Decoders

Dual Flip-Flops

Gates

Identity Comparators

Multiplexers/Demultiplexers

Octal Buffers/Transceivers

Octal Flip-Flops

Shifters/Shift Registers

FUNCTIONAL GROUPS

APPLICATIONS
Synchronous dividers and multipliers
Timing circuits and state machine sequencers
Pulse and sync generation
Code conversion circuits
Analog-to-digital and digital-to-analog conversion circuits
Modulo-n event counters and rate multipliers

Memory, board, processor, and component enable generation
Minterm generation and data-flow control

Clock phase splitter and decoder trees

Demuttiplexing for clock distribution and scanning switch encoders
Program counters and digital-display systems

Extra register bits (e.g., guard bits and carry bits)

Synchronizing asynchronous inputs, interrupts, and control signals
Finite or algorithmic state machine ‘’state’’ bits

Customized modulo-n event counters

Combinational logic

Peripheral.and board enables, address decodes, and cache tag comparisons
Page memory boundary detection, page fault detection, and error detection and correction

Implementing combinational logic (function} tables
Data flow control and parallel-to-serial converters
Multiplexing trees, asynchronous shifting, and sorting

Error detection and correction circuits
Hamming code generation

Bus interface, pipeline registers, and customized shift registers
Ring counters, Johnson counters, pattern generators, and custom modulo-n event counters
Synchronizing asynchronous inputs, interrupts, and control signals

Serial-to-parallel conversion-or parallel-to-serial conversion

Clock phase generation, custom counters, and random-number generators
Pipeline registers, accumulators, and digital filters

On-board diagnostics and multiply and divide by 2**N |

CPU design and array processors

This volume provides design and specification data for SN54F/SN74F TTL components. Complete technical
data for any Tl semiconductor product is available from the nearest Tl field sales ofice, local authorized Tl
distributor, or directly by writing to:

Marketing and Information Services
Texas Instruments Incorporated
P.0O. Box 655012, MS 308

Dallas, Texas 75265



ATTENTION

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

INTRODUCTION

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

OPERATING CONDITIONS AND CHARACTERISTICS (IN SEQUENCE BY LETTER SYMBOLS)

fmax

Icc

IccH

lccL

IH

WL

loH

loL

los

lozH

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 V¢ supply terminal of an integrated circuit.

Supply current, outputs high
The current into* the VcC supply terminal of an integrated circuit when all (or a specified number) of the
outputs are at the high level.

Supply current, outputs low
The current into* the V¢ supply terminal of an integrated circuit when all {(or a specified number} of the
outputs are at the low level. '

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

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

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

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

Short-circuit output current

The current into* an output when that output is short-circuited to ground (or other specified potential) with
input conditions applied to establish the output logic level farthest from ground potential (or other specified
potential). )

Off-state (high-impedance-state) output current (of a three-state output) with high-level voltage applied

The current flowing into* an output having three-state capability with input conditions established that,

according to the product specification, will establish the high-impedance state at the output and with a high-

level voltage applied to the output.

NOTE: This parameter is measured with other input conditions established that would cause the output to
be at a low level if it were enabled. *

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

TTL SYMBOLS, TERMS, AND DEFINITIONS

lozL

ViH

VIK

ViL

VoH

VoL

ta

tdis

Off-state (high-impedance-state) output current (of a three-state output) with low-level voltage applied

The current flowing into* an output having three-state capability with input conditions established that,

according to the product specification, will establish the high-impedance state at the output and with a low-

level voltage applied to the output.

NOTE: This parameter is measured with other input conditions established that would cause the output to
be at a high level if it were enabled.

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.

Input clamp voltage
An input voltage in a region of relatively low differential resistance that serves to limit the input voltage swing.

Low-level input voltage

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

the binary variables.

NOTE: A 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 the 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 the product specification,
will establish a low level 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 three-state or open-collector output)

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

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

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

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

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

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

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

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

Texas “9
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GLOSSARY
TTL SYMBOLS, TERMS, AND DEFINITIONS

th

tpd

tPHL

tPHZ

tpLH

tpLZ

tPZH

tpzL

Hold time

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

at another specified input terminal.

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

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

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

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

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

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

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

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

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

Sense recovery time
The time interval needed to switch a memory from a write mode to a read mode and to obtain valid data
signals at the output. ~ :

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 thelongest
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.

TeExas ‘t?
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EXPLANATION OF FUNCTION TABLES

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

N X JLe->rzx

o
T

Qo

8o

Qn
JL
I

TOGGLE

high level {steady state)

low level (steady state)

transition from low to high level

transition from high to low level

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

irrelevant (any input, including transitions)

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

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

level of Q before the indicated steady-state input conditions were established
complement of Qg or level of G before the indicated steady-state input conditions were established
level of Q before the most recent active transition indicated by 4 or t

one high-level pulse

one low-level pulse

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

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

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

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

FUNCTION TABLE

INPUTS OUTPUTS
MODE SERIAL PARALLEL
CLEART'ST s0|“* K [ierrmiGnT[A B ¢ D | A 98 % %o
L X X X X X X X X X L L L L
H X X L X X X X X X |Qap Qo Qco Qpo
H H H t X X a b c d a b c d
H L H t X H [x x x X QaAn QBn Qcn
H L H t X L X X X X| L Qan Qsn Qcn
H H L t H X X X X X |Q0gn Qcn Qpn H
H H L 1 L X |x X X X|0gn Qcn Qpn L
H L L X X X X X X X |Qao Qgo Qco Qpo

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

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

The third line of the table represents synchronous parallel loading of the register and says that if S1 and SO are both
high, then without regard to the serial input, the data entered at A will be at output QA, data entered at B will be
at Qp, and so forth, following a low-to-high clock transition.

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

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

INSTRUMENTS
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functional testing

Functional testing is performed on all logic devices by the execution of a set of functional patterns located
in the test program. These patterns are used to guarantee conformance to the truth table and simulate
operation in an actual system. '

Problems are frequently discovered in functional testing when V|4 min and V| max are used as the input
conditions to exercise the function table. V|4 min and V| max are input conditions that are used in
parametric testing. The problems occur because of the noise that is present on the test heads of automated
test equipment with long cables. Parametric test such as VOH, VOL. |0ZH. or l0zL are done at a relatively
slow repetition rate, and any noise that is present on the test head will have settléd out before the outputs
are measured. But during functional testing, the outputs are sensed much sooner, before the noise on
the the inputs has settled out and the output has reached its final and correct state.

The functional patterns that are applied to the device under test are O-volt to 3-volt transitions as defined
in the parameter measurement section. The use of V|4 = 3 volts and V| = O volts during functional
testing does not imply that the devices are noise sensitive since the environment that the device sees
on a system’s printed circuit board is much less severe than a noisy production test environment. Therefore,
VIH min and V)L max should not be used to test functionality of 54/74 devices.
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INSTRUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265



THERMAL INFORMATION

In digital system design, consideration must be given JUNCTION-TO-AMBIENT THERMAL RESISTANCE
to thermal management of components. The small vs

size of the ‘’small outline’’ package makes this even AIR VELOCITY

more critical. Figure shows the thermal resistance of
these packages for various rates of air flow.

130 T T T
p—— 14IPIN D I:'ACKA(EE

120 T T T
. |—— 16-PIN D PACKAGE
) )

N

z
bl
|
: 7
c
]
The thermal resistances in Figure 1 can be used to g 10 \ // | 20-PIN DW PACKAGE
approximate typical and maximum virtual junction ; 100 — } }
temperatures for the SN54F/SN74F Family. In E g0 \\W /— 24.PIN DW PACKAGE
general, junction temperature for any device can be E % ?‘1
calculated using Equation 1. = 80
Q
2 70 ANV P —
Ty = RgJA (VcC » Icc + NeloL » VoL) + TA (1) £ £ T~
5 60 <] ——
< =~
where g s0 P~
Ty = virtual junction temperature § ]
RgJA = thermal resistance, junction to 3 40
ambient air <|t 30 -
Vee = supply voltage (5 V for typical, 5.5 V 2 0 100 200 300 400 500 600

for maximum) Air Velocity —Feet/Min

Icc = supply current FIGURE 1
N = the number of outputs

loL = the low-level output current

VoL = the low-level output voltage

TA = the ambient air temperature

Typical junction temperature can be calculated using Equation 1 directly with typical values of IcC taken from
the data sheets and Vcc = 5 volts. To calculate maximum junction temperature, it is necessary to take into
account the spread of IcC values for a population. Due to the specification practices that have been followed,
it is useful to use slightly different calculations for SN54F and SN74F devices.

Maximum junction temperature for SN54 parts can be calculated using Equation 1 with Ic¢ being the maximum
value specified on the data sheet and Vcc = 5.5 volts. In fact, Igc for Series 54 devices at the temperature
extremes of —55°C to 125°C will be higher than for a SN74F device at the temperature extremes of 0°C
to 70°C.

The SN54F/74F family data sheets give a single maximum value for IcC. If that value is used to calculate
maximum junction temperature for SN74F devices, an unrealistically high value will result. Instead, Equation 2
can be used. This uses the factor 1.31 to scale the typical value of Icc up to a practical maximum value for
process variations and thermal effects.

Thus, for SN74F devices:

Tygmax = Rgya (5.5+1.31«Icctyp + NelgLeVOL) + TA (2)
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SERIES SN54F/SN74F DEVICES

PARAMETER MEASUREMENT INFORMATION

FROM OUTPUT TEST 7V (tpzL. tpLz. 0.C.)
UNDER TEST 45 R POINT
CL M o OPEN
1 (See Note A) ,‘\__jL st {ALL OTHER]
® cu R
o FIGURE 1. LOAD CIRCUIT FOR FF,‘UOM ouTPUT p—— TEST
5 TOTEM-POLE OUTPUTS UNDER TEST Sp, PONT
4] CL T S R2
= _L RL = R1 = R2
o =
5 FIGURE 2. LOAD CIRCUIT FOR THREE STATE
3-. AND OPEN-COLLECTOR OUTPUTS
3
Yy TIMING 3v HIGH- c————3V
=, INPUT _j/15v—— LEVEL 15V 1.5V
<) _: ________ ov PULSE ' ¢ § ov
=} 1o g, ot th-¥ (See Note E}  "* w »
(i - —3v LOW- o tw —5 3v
t I \\! \/
DATA _/1_5\/ 1.5V LEVEL x1.0V 1.5V
INPUT . oV PULSE N oV
A. SETUP AND HOLD TIMES B. PULSE WIDTHS
- ———3V OUTPUT
INPUT : 3V
{See Note C) d 15V 15V CONTROL 1.5V 15V
| ! ov (LOW-LEVEL
TPLH-J— [e—tpHL - ENABLE) [ |————ov
IN-PHASE ) iyl '~ Vou tpzL —H—¥| st
OUTPUT X 1.5 I 1.5 V | | PLZ
. — | voL | P 35V
PHL"‘—’: M——ptPLH waverorm 1 | | 3
! VoH {See Note B) | -
OUT-OF-PHASE v,
ouTPUT 15V Fisv VoL I | ! ol-v o
{See Note D) tPzH —*"_’: tpHz ¢ o-.; v
— — — VoH
C. PROPAGATION DELAY TIMES WAVEFORM 2 15V L
(See Note B) :
oV
D. THREE-STATE OUTPUT ENABLE TIMES
FIGURE 3. VOLTAGE WAVEFORMS
NOTES: A. C includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. All input pulses have the following characteristics; PRR = 1 MHz, t, = tf = 2.5 ns, duty cycle = 50%.
D. When measuring propagation delay times of three-state outputs, switch S1 is open.
E. ty =tf < 1ns,
F. The outputs are measured one at a time with one transition per measurement. )
IJ"
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SN54F00, SN74F00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

D2932, MARCH 1987

® Package Options Include Plastic ‘“Small SN54F00 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74F00 . . . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs ' 1407 O] vee
® Dependable Texas Instruments Quality and B[]z 13[]48
Reliability 1Y[Qs 12[]4A
2A0a  nfjay
description 28[ls 10[]3B
) . 2y[He 9[J3A
These devices contain four independent 2-input GND [ 8] 3v

NAND gates. They perform the Boolean
functions Y = A«B or Y = A+B in positive SN54FOO . . . FK PACKAGE

logic. (TOP VIEW)
The SN54F00 is characterized for operation over O
the full military temperature range of —55°C to 229 %0

125°C. The SN74F00 is characterized for
operation fromr 0°C to 70°C.

FUNCTION TABLE (each gate)

INPUTS OUTPUT »
A B Y -
[+}]
H H L 10 11 12 13 o
L X H L
X L H 38253 7]
[&]
S
Iogic symbolT NC—No internal connection ©
1) z logic diagram (positive logic)
1A | E (3) .
@ ‘ v
18 1A —
a2 N ) 18 — W
285 ‘ 2Y
3A ) A | b—— 2y
N (8) 3y 2B
(10) .
3B ————i )
(12) 3A
4A 3y
2y 38 ::IDO_
(13)
48
4A ay
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and 4B :I
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to
specifications per the terms of Texas Instruments T XAS
standard wat Production pri ing does not 2-3
necessarily include testing of all parameters. INSTRUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265
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SN54F00, SN74F00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

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

Supply voltage, Vcc
Input voltaget
Input current
Voltage applied to any output in the high state
Current into any output in the low state
Operating free-air temperature range: SN54F00

Storage temperature range

SN74F00

tThe input voltage ratings may be exceeded provided the input current ratings are observed.

recommended operating conditions

-55°C to 125°C

-05Vto7V
-1.2Vto7V
—30 mA to 5§ mA

-0.5 Vto Vce
40 mA

0°C to 70°C

SN54F00 SN74F00 UNIT
MIN NOM MAX MIN NOM MAX
Vcc Supply voltage 4.5 5 5.5 4.5 5 5.5 \';
VIH High-leve! input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
174 Input clamp current -18 -18 mA
loy High-level output current -1 -1 mA
loL Low-level output current 20 20 mA
TA  Operating free-air temperature -55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
: SN54F00 SN74F00
PARAMETER TEST CONDITIONS MIN_ TYPE MAX | MIN TYPS MAX UNIT
ViK Vce = 4.5V, I| = —18 mA -1.2 -12 | Vv
VoH # Vee = 4.5V, IoH = -1 mA 2.5 3.4 2.5 3.4 v
VoL Ve = 4.5V, oL = 20 mA 0.30 05 0.30 05| V
Vee = 6.5V, Vi=7V 0.1 0.1 mA
1 Vcec = 5.5V, V=27V 20 20 pA
L Vee = 5.5V, Vi =05V -0.6 -0.6 mA
1os’ Vee = 5.5V, Vo =0 -60 -150 | -60 -150 | mA
IccH Vee = 5.5V, V=0 1.9 2.8 1.9 2.8 mA”
TccL Vec = 65V, V=45V 6.8 10.2 6.8 102 | mA
switching characteristics (see Note 1)
Vee =5V, Vg =45Vto565V,
C = 50 pF, CL = 50 pF,
FROM T0 RL = 5009, R = 5009,
PARAMETER | inpum) | touTPUT) Ta = 25°C TaA = MIN to MAX? unIT
‘FO0 SN54F00 SN74F00
MIN TYP MAX MIN MAX MIN MAX
tPLH AorB Y 1.6 3.3 5 1.2 7 1.6 6| ns
tPHL AorB Y 1 2.8 4.3 1 6.5 1 53| ns

t For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
8 All typical values are at Voe = 5V, T = 25°C.

1 Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.

# For the SN74F00 at Ve = 4.75V andlpy = = 1mA, Vo min = 2.7 V.
- NOTE 1: See General Information for load circuits and waveforms.

TXAS{?

E
INSTRUME
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SN54F02, SN74F02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

D2932, MARCH 1987

® Package Options Include Plastic ‘*Small SN54F02 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74F02 ... D OR N PACKAGE

and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs ‘ 1v[1 Ua[vee
® Dependable Texas Instruments Quality and 1A[2 13[4y
Reliability 18z 12[J4B
) 2y[Js  nf[Jaa
description 2A[]s  10[]3Y
. . . . 28(s 9]138
These devices contain four independent 2-input GND[7 8 %3A
NOR gates. They perform the Boolean functions
Y = A+Bor Y = A+B in positive logic. SNS4FO2 . . . FK PACKAGE
The SN54F02 is characterized for operation over (TOP VIEW)

the full military temperature range of ~55°C to .
125°C. The SN74F02 is characterized for

operation from 0°C to 70°C.
48 .
FUNCTION TABLE (each gate} NC 2
INPUTS OUTPUT 4A L
A B Y C
N /2]
H X L 3Y o
X H L 9 10 111213 3
L L H D =
[a &) @
Ng< 3 [72]
logic symbolt ©
9 4 NC— No internal connection ""u'
a2 ] = (o]
B W,y logic diagram (positive logic)
2A {5)
{6) >—(“ 2y 1A
28 . 1Y
a8 18
@ I~ Hmav
3B 2A
12) Py
48
. 3A
3y
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and 38
|EC Publication 617-12.
Pin numbers shown are for D, J, and N packages. 4aA ay
4B
PRODUCTION DATA documents contain information . Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to
specifications per the terms of Texas Instruments T 2-5

ndard warranty. Production processing does no EXAS
;t:cegsa‘:ily inclu‘J gezginntuf apll paramgt:rs. ' lNSTRUM ENTS
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SN54F02, SN74F02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

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

Supply voltage, V¢
Input voltaget
Input current

-05V
-1.2V

to7V
to7V

—30 mA to 5 mA

Voltage applied to any output in the highstate . . .......................... -0.5 Vto Vce
Current into any outputinthelow state .. ...... ... ... . i 40 mA
Operating free-air temperature range: SN54F02 . ... ... .. ... . .......... —-55°C to 125°C
SN74F02 .. ... 0°C to 70°C
Storage tempPerature TaNGE . . .. v vt v vttt it i e e -65°C to 150°C
tThe input voltage ratings may be exceeded provided the input current ratings are observed.
recommended operating conditions
SN54F02 SN74F02 UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voitage 4.5 5 5.5 4.5 5 5.5 v
V|4 High-level input voltage 2 2 A\
ViL Low-level input voltage 0.8 0.8 \
ik Input clamp current -18 -18 | mA
loH High-level output current -1 -1 mA
loL  Low-level output current 20 20 mA
Ta  Operating free-air temperature -55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
SN54F02 SN74F02
PARAMETER TEST CONDITIONS MIN TYPS MAX MIN_TYPS MAX UNIT
VIK Vee = 4.5V, | = —18 mA -1.2 -1.2.] v
VoH # Vee =45V, IoH = -1 mA 2.5 3.4 2.5 3.4 A
VoL Vo = 4.5V, oL = 20 mA 0.30 0.5 0.30 0.5 v
I Vee = 5.5V, Vi=7V 0.1 01 | mA
IH Vee = 5.5V, V=27V 20 20 #A
m Vce = 5.5V, Vi = 05V 0.6 ~0.6 | mA
los¥ Vee = 5.5V, Vo =0 -60 -150 | -60 -150 | mA
IccH Vee = 5.5V, V=0 3.7 5.6 3.7 5.6 mA
lccL Vce = 6.5V, See Note 1 8.7 13 8.7 13 | “mA
switching characteristics (see Note 2) o
Vee =5V, Vec =45Vt55V,
CL = 50pF, CL = 50 pF,
PARAMETER FROM TO RL = 500Q, RL = 500Q, UNIT
(INPUT) | (oUTPUT) Ta = 25°C Ta = MIN to MAX?
' ‘FO2 SN54F02 ~ SN74F02
MIN TYP MAX MIN MAX MIN MAX
tPLH AorB Y 1.7 4 5.5 1.7 7.5 1.7 6.5 ns
tPHL AorB Y E 2.8 4.3 1 6.5 1 53| ns

tFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.

SAll typical values are at Vee = 5V, Ta = 256°C.

Not more than one output should be shorted at a time and the duration of the short circuit should not exceed oné second.

#For the SN74F02 at Voe = 4.75 Vand Igy = —1 mA, Voy min = 2.7 V.
NOTES: 1. IgcL is measured with one input per gate at 4.5 V and all others are grounded.

2. See General Information for load circuits and waveforms.
i
TeExas ‘b
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SN54F04, SN74F04
HEX INVERTERS

D2932, MARCH 1987

® Package Options Include Plastic ‘“Small SN54F04 . . . J PACKAGE
Qutline’’ Packages, Ceramic Chip Carriers, SN74F04 ... D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil . (TOP VIEW)
DIPs 1A T vee
@ Dependable Texas Instruments Quality and 1Yz  13J6A
Reliability 2A]s  12[]seY
2vY[a 11[d5A
description 3A[]s 10[]5Y
. Co . 3v(Je  ofaA
These devices contain six independent inverters. GNo[7 s ay
They perform the Boolean function Y = A.
The SN54F04 is characterized for operation over SN54F04 . . . FK PACKAGE
the full military temperature range of —55°C to (TOP VIEW)
125°C. The SN74F04 is characterized for o
operation from 0°C to 70°C. >0 O0«q
-2 >0
FUNCTION TABLE (each inverter} — .
6Y ~
IN:UT ourYpur NG 2
m T 5A . ‘
L H Ne t‘ﬁ
5Y [Ty
. t , 9 1011 12 13 (9]
logic symbol ~
: >0 0>« n
mzzZe<
)| T @ ., & p
3) (a) ; ] h=
2A—— 2y NC—No internal connection [1+]
348! © 4y oo di ositive lodic] Q
ic diagram sitive logic
a8 B ®,y og g po g
5A (11) (10) 5Y
1A 1Y
6A {13) (12) ey
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and 2A 2y
|EC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
3A ———Do—— av
4A ——I >o——— 4y
5A —-Do—— 5Y
6A ——Do—— 6Y
PRODUCTION DATA documents contain information P Copyright © 1987, Texas Instruments Incorporated
cum_ap.l atg of publirﬁtiup date. rrll_muctsl cotnfurm ga TE Q‘
specifications per the terms of Iexas instruments x AS
standard Production pr ing d t 2-7
nac:s:;rily include l;:ti':l; I:‘;, ;Il parlmale::s " lNSTRUMENTS

POST OFFICE BOX 655012 « DALLAS, TEXAS 75265
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SN54F04, SN74F04
HEX INVERTERS

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

Supply voltage, Vcc
Input voltaget
Input current . . ...
Voltage applied to any output in the high state . .
Current into any output in the low state
Operating free-air temperature range: SN54F04

SN74F04

Storage temperature range .. ...

tThe input voltage ratings may be exceeded provided the input current ratings are observed.

recommended operating conditions

~55°C to 125°C
0°C to 70°C
—-65°C to 150°C

-05Vto7V
-1.2Vto7V
—30 mA to 5 mA

-0.5 Vto Vce
40 mA

SN54F04 SN74F04 UNIT
MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 4.5 5 5.5 4.5 5 5.5 A
ViH High-level input voltage - 2 2 \%
VL Low-level input voltage 0.8 0.8 Vv
K Input clamp current -18 -18 mA
loH High-level output current -1 -1 mA
loL Low-level output current 20 20 mA
Ta  Operating free-air temperature -55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
SN54F04 SN74F04
PARAMETER TEST CONDITIONS MIN TYPS MAX MIN_ TYPS  MAX UNIT
ViK Vee = 4.5V, I = —18 mA -1.2 -12 | v
Vor # Vce = 4.5V, loH = -1 mA 25 3.4 25 3.4 %
VoL Vee = 4.5V, loL = 20 mA 0.30 0.5 0.30 0.5 \
[ Voo = 5.5V, Vi=7V 0.1 01 | mA
IH Vee = 5.5V, V) =27V 20 20 A
M Vee = 6.5V, V| = 05V -0.6 —0.6 | mA
1og¥ Vee = 5.5V, Vg =0 -60 -150 | -60 -150 | mA
ICCH Vce = 6.5V, V=0 28 4.2 28 42| mA
lccL Vee = 6.5V, V) =45V 10.2 16.3 10.2 15.3 mA
switching characteristics (see Note 1)
Ve =5V, Vee =45Vto5.5YV,
CL = 50 pF, CL = 50pF,
FROM TO RL = 500 Q, RL = 5009,
PARAMETER [ unpuT) {OUTPUT) Ta = 25°C Ta = MIN to MAX ¥ UNIT
‘FO4 SN54F04 SN74F04
MIN TYP MAX MIN MAX MIN MAX
tPLH AorB Y 1.6 3.3 5 1.2 7 1.6 6] ns
tPHL AorB Y 1 2.8 4.3 1 6.5 1 53| ns

1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions,
§ All typical values are at Vg = 5V, Ta = 25°C.
9 Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
#For the SN74F04 at Vo = 4.76V and gy = — 1 mA, Vo min = 2.7V.
NOTE 1: See General Information for load circuits and waveforms.

Texas
INSTRUMENTS
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ADVANCE SN54F08, SN74F08

INFORMATION QUADRUPLE 2-INPUT POSITIVE-AND GATES
D2932, MARCH 1987
® Package Options Include Plastic ‘*Small SN54F08 . . . J PACKAGE
Outline”’ Packages, Ceramic Chip Carriers, SN74F08 ... D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 1A Tl vee
© Dependable Texas Instruments Quality and . 182 13[]48
Reliability 1wz 2[4
24 [Ja 1[] 4y
description 28[]s  10[] 3B
. . . . 2y s s[]3A
These devices contain four independent 2-input GND [7 s[] 3y
AND gates. They perform the Boolean functions .
Y = A-BorY = A+B in positive logic.
SN54F08 . . . FK PACKAGE
The SN54F08 is characterized for operation over (TOP VIEW)
the full military temperature range of —55°C to 0
125°C. The SN74F08 is characterized for Ly Pm
opeération from 0°C to 70°C. ) '
32 12019
FUNCTION TABLE (each gate) ! 2 .
INPUTS | OUTPUT il
A B Y
H H H 3
L X L 8
X L L R
. »
logic symbolt ©
NC—No internal connection “'u'
(1)
14 ® e, - . : o
1820 logic diagram (positive logic)
@)
2A | (6) p
2y 1A [
aa® T ® 1B |
(10) —av
38 | 2A r
(12) >—— 2y
4A ] (11) 2B
B (13) |
3A
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 3B 3y
|EC Publication 617-12.
Pin numbers shown are for D, J, and N packages. A
| 4y
4B
ADVANCE INFORMATION documents contain Copyright © 1987, Texas Instruments Incorporated
data and otherpspeciﬁnﬁons are subject to change TEXAS 2-9
without notice. lN STRU MENTS
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SN54F08, SN74F08 ADVANCE
QUADRUPLE 2-INPUT POSITIVE-AND GATES INFORMATION

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

s199ys eied BN

Supply voltage, VCC -+ oo v v v nt Mo e e e e e e e e e e -05Vto7V
Input voltaget . ... ............. e e e -1.2Vto7V
INpUL CUITENt . . . o e e e e e —30 mA to 5 mA
Voltage applied to any output inthe highstate ............................ -0.5Vto Vce
Current into any output inthe fow state . ... ... ... i e 40 mA
Operating free-air temperature range: SN54F08 .. ... ..................... —55°C to 125°C
SN74F08 . . . e 0°C to 70°C
Storage temperature TaNGE . .« v v oo vt vttt e e e e -65°C to 150°C
tThe input voltage ratings may be exceeded provided the input current ratings are observed.
recommended operating conditions
) SN54F08 SN74F08
MIN NOM MAX [ MIN NOM MAX unIT
Ve Supply voltage 4.5 5 5.5 4.5 5 5.5 A\
ViH = High-level input voltage 2 2 \
V|L Low-level input voltage 0.8 0.8 \
ik  Input clamp current -18 -18 mA
IoH High-level output current -1 -1 mA
lor  Low-level output current 20 20 mA
Ta  Operating free-air temperature -55 125 0] 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
PARAMETER TEST CONDITIONS SNS4F08 SN74FO8 UNIT
MIN TYPS MAX | MIN TYP® MAX
ViK Vce = 4.5V, | = —18 mA -1.2 -1.2 v
VoH # Vee = 4.5V, IoH = =1 mA 2.5 3.4 2.5 3.4 \
VoL Vce = 4.5V, oL = 20 mA 0.30 05 0.30 0.5 v
I Vce = 5.5V, Vi=7V 0.1 0.1 | mA
IIH Vee = 5.5V, Vi =27V 20 20 HA
i Vee = 5.5V, Vi =05V -0.6 -0.6 mA
1os! Vee = 5.5V, Vo =0 -60 -150 | -60 -150 | mA
IccH Ve = 5.5V, V| =45V 55 8.3 55 83 | mA
lccL Vee = 5.5V, Vi =0 8.6 12.9 8.6 129 [ mA
switching characteristics (see Note 1)
Vec =5V, Vegc =4.5Vt05.5V,
Cp = 50 pF, Cp = 50 pF,
pARAMETER | FROM T0 RL = 5009, RL = 500Q, UNIT
(INPUT) | (OUTPUT) TA = 25°C Ta = MIN to MAX#
‘FO8 SN54F08 SN74F08
MIN TYP  MAX MIN MAX MIN MAX
tPLH AorB Y 2.2 3.8 5.6 1.7 7.5 2.2 6.6 | ns
tpHL AorB Y 1.7 3.6 5.3 1.2 7.5 1.7 6.3 ns

1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.

§ All typical values are at Vge = 5V, Ta = 25°C.

9 Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
#Forthe SN74F08atVcg = 4.75V andigy = — 1 mA, Vg min = 2.7V.

NOTE 1: See General Information for load circuits and waveforms.

: J{ip
2-10 Texas
INSTRUMENTS
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SN54F10, SN74F10
TRIPLE 3-INPUT POSITIVE-NAND GATES

D2932, MARCH 1987

® Package Options Include Plastic ‘’Small SN54F10 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74F10...D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 1A YaJvee
® Dependable Texas Instruments Quality and 182 f1c
Reliability 2As [y
2B[Ja n1[Jsc
description 2C[Os  10[]3B
. ) . . 2Y[e 9[]3A
These devices contain three independent 3-input GND[y sf13y
NAND gates. They perform the Boolean
funf:tions Y = AeBeC or Y = A+B+C in SN54F10 . . . FK PACKAGE
positive logic. (TOP VIEW)
The SN54F 10 is characterized for operation over 8]

a0 00
-e 2

the full military temperature range of —55°C to
125°C. The SN74F10 is characterized for
operation from 0°C to 70°C.

FUNCTION TABLE (each gate)

INPUTS OUTPUT
A B C Y
H H H L 9 10 111213
Lox X H >00 > <
X L X H o~ % 2mo
X X L H
NC—No internal connection
logic symbol® logic diagram (positive logic)
(1)
1A— &
12)- 1A
1B &.— ﬁ(_ 1Y 1B 1w
1c (13) : 10::: = >:
a2 - 2A
ZB‘L sz 2B 2y
2c (5) : ZCED
sl 3A_-_—_E
33.(10_)—_| wav 3B 3Y
(11) 3C
3¢ —— .

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

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

EXAS
necessarily include testing of all parametars. INSTRUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265

PRODUCTION DATA documents contain information ‘ Copyright © 1987, Texas Instruments Incorporated
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SN54F10, SN74F10
TRIPLE 3-INPUT POSITIVE-NAND GATES

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

SUPPly VOltage, VO -t v v v ottt e e e e e e -05Vto7V
Input voltage T . ... e e e -1.2Vto7V
INPUL CUITENT . . oo e e et i e -30 mAto5 mA
Voltage applied to any output inthe highstate . .. ............ ... ........ -0.5V toVce
Current into any output inthe low state . .. ... ... .. it et 40 mA
Operating free-air temperature range: SNS4F10. . ... ... ... ... ... ... —-55°C to 125°C

SN74F10 .. .. 0°C to 70°C

Storage temperature range

TThe input voltage ratings may be exceeded provided the input current ratings are observed.

-65°C to 150°C

recommended operating conditions

SN54F10 SN74F10 UNIT
MIN NOM . MAX MIN NOM MAX
Vece Supply voltage 4.5 5 5.5 4.5 5 5.5 \%
ViH High-level input voltage 2 2 \4
ViL Low-level input voltage 0.8 0.8 \%
2 ik  Input clamp current -18 -18 mA
loy High-level output current -1 -1 mA
lw) loL Low-level output current 20 20 mA
9.‘ Ta  Operating free-air temperature -55 125 0 70 °C
:,, electrical characteristics over recommended operating free-air temperature range (unless otherwise
= noted)
® ' SN54F10 SN74F10
g’ PARAMETER TEST CONDITIONS MIN TYPE MAX MIN TYPS MAX UNIT
ViK Vee = 4.5V, Ij = -18 mA -1.2 -1.2 \
VoH # Vee = 4.5V, IoH = —1mA 2.5 3.4 2.5 3.4 v
VoL Vee = 4.5V, loL = 20 mA 0.30 0.5 0.30 0.5 v
] Vee = 5.5V, V=7V 0.1 0.1 mA
4 Vee = 5.5V, V=27V 20 20 A
e . Vee = 6.5V, Vi =05V -0.6 -0.6 mA
los¥ Vee = 5.5V, Vo =0 -60 -150 | -60 -150 | mA
ICCH Vce = 5.5V, Vi =0 14 2.1 1.4 21 | mA
lccL Vee = 6.5V, VI =45V 5.1 7.7 5.1 7.7 mA
switching characteristics (see Note 1)
Vec =5V, Vec =45Vto55V,
CL = 50 pF, Cy = 50 pF,
FROM TO RL = 5009, R = 5009,
PARAMETER (INPUT) { (OUTPUT) TaA = 25°C Ta = MIN to MAX? UNIT
‘F10 SN54F10 SN74F10
MIN TYP MAX MIN MAX MIN MAX
tPLH AorB Y 1.6 3.3 5 1.2 7 1.6 6 ns
tPHL AorB Y 1 2.8 4.3 1 6.5 1 5.3 ns
1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
§ All typical values are at Ve = 5V, Ta = 25°C. .
1 Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
#Forthe SN74F10atVce = 4.75Vand gy = ~ 1 mA, Vg min = 2.7V,
NOTE 1: See GeneralInformation for load circuits and waveforms.
Mg
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ADVANCE SN54F11, SN74F11

INFORMATION TRIPLE 3-INPUT POSITIVE-AND GATES
D2932, MARCH 1987
® Package Options Include Plastic “’Small SN54F11 ... J PACKAGE
Outline”” Packages, Ceramic Chip Carriers, SN74F11...D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs : 1T T vee
® Dependable Texas Instruments Quality and ’ 1B[J2 13]1cC
Reliability 2A0s 120y
2B[]a 11{J3c
L 2c[]s 10[]38
description
P 2Y[Je 9[]3A
These devices contain three independent 3-input GND[]7 a[]3y
AND gates. They perform the Boolean functions
Y = A«B«:C or Y = A+B+C positive logic. SN54F11 . . . FK PACKAGE

The SN54F11 is characterized for operation over (TOP VIEW)

the full military temperature range of —55°C to <0 S
125°C. The SN74F11 is characterized for hasl

operation from 0°C to 70°C. 321219
. 2A[) 4 1y
FUNCTION TABLE (each gate} NCchs 17QNC
INPUTS OUTPUT 2B 6 16[]3C
A B C Y NCQ} 7 15[NC "
H H H H 2CN)s 14[]38B a
L X X L 9 10111213 8
X L X L 8858 £
X X L L o n
. . ©
NC—No internal connection ‘E
logic symbolt - " .
gic sy logic diagram (positive logic) o
1A L & ‘ 1A {
18 (2} (12) 1 1B D___ 1Y
1C —1
1c (13) .
24 (3) F 2A [
{4) (8) 2B | 2y
28— 2y 2C—1
2 (5) .
- (9) 3A ——
A o) ) Frd 3
38 ———o ———3v 3¢ t
3c 1)
1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
ADVAHCE INFBRMATION duumen!s cnntam . . Copyright © 1987, Texas Instruments Incorporated
n the
T mdu:tmn hnsa o? develo, ment. Bhlnmnmn b
dpag and ntharpspwfmaunns grs subject to change TEXAS 2-13
without notice. INSTRUMENTS
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SN54F11, SN74F11 ADVANCE
TRIPLE 3-INPUT POSITIVE-AND GATES INFORMATION

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

SUPPlY VOIAGE, VO - - - v vt e et e ettt e e e e s -05Vto7V
Input voltageT .. .. e e -1.2Vto7V
L3 o TU A oW T =T o —-30 mA to 5 mA
Voltage applied to any output in the high state ............................ -0.5Vto Vce
Current into any outputinthe low state . . . ... ... . it i it 40 mA
Operating free-air temperature range: SN54F11 . ...................... ... —55°C to 125°C

SN74F11 ... e e e 0°C to 70°C
Storage temperature range .. .o v vt ve it et ittt e e —-65°C to 150°C

1The input voltage ratings may be exceeded provided the input current ratings are observed.

recommended operating conditions

SN54F11 SN74F11 UNIT
MIN NOM MAX MIN NOM MAX
Vce Supply voltage 4.5 5 5.5 4.5 5 5.5 \
— ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
2 ik  !nput clamp current -18 -18 mA
- loH High-level output current -1 -1 mA
w) loL Low-level output current 20 20 mA
[ Ta  Operating free-air temperature -55 125 0 70 | °C
8
» electrical characteristics over recommended operating free-air temperature range (unless otherwise
g noted)
@ PARAMETER TEST CONDITIONS SNS4F11 SN74F11 UNIT
- MIN TYPS MAX | MIN TYPS MAX
» Vi Voo = 45V, = —18mA 12 2| v
VoH # Vee = 4.5V, IoH = -1 mA 2.5 3.4 2.5 3.4 Vv
VoL Vee = 4.5V, 5 loL = 20 mA 0.30 0.5 0.30 0.5 \4
1] Vee = 5.5V, V=7V 0.1 0.1 mA
hH Vce = 5.5V, V=27V 20 20 pA
L Vee = 5.5V, V) =05V -0.6 |- -0.6 mA
Ios ! Vce = 5.5V, Vo =0 -60 -150 | -60 -150 | mA
IcCH Vee = 5.5V, Vi = 45V 41 6.2 41 6.2 | mA
IccL Vee = 5.5V V=0 6.5 9.7 6.5 9.7 mA
switching characteristics (see Note 1)
Vee=5V. Vee =4.5Vto55V,
CL = 50 pF, CL = 50 pF,
paRAMETER | FROM T0 RL = 5009, RL = 500Q, ONIT
(INPUT) | (OUTPUT) Ta = 25°C Ta = MIN to MAX*
‘F11 SN54F11 SN74F11
MIN TYP MAX MIN MAX MIN MAX
tPLH AorB Y 2.2 3.8 5.6 1.7 7.5 2.2 6.6 | ns
tPHL | AorB Y 1.7 3.7 5.5 1.2 7.5 1.7 6.5 ns

% For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.

8 All typical values are at Vgg = 5V, TA = 25°C.

9 Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
#Forthe SN74F11atVee = 4.75VandIgy = — 1mA, Vg min = 2.7 V.

NOTE 1: See General Information for load circuits and waveforms.
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SN54F20, SN74F20
DUAL 4-INPUT POSITIVE-NAND GATES

D2932, MARCH 1987

O Package Options Include Plastic ‘‘Small SN54F20 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74F20 ... D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)

DIPs 147 T vee

0 Dependable Texas Instruments Quality and B2 13[] 2D

Reliability NC 3 12[] 2C
©1cs nmdnNc

description 1D[]s 10[]28B
) . . . 1¥ s o] 2A

These devices contain two independent 4-input ano [ 8] 2y

NAND gates. They perform the Boolean
functionsY = A«B«C+sDorY = A+B+C+Din
positive logic. .

SN54F20 . . . FK PACKAGE

(TOP VIEW)
The SNb4F20 is characterized for operation over €}
the full military temperature range of —55°C to o< g ;’ 2

125°C. The SN74F20 is characterized for TS 05
operation from 0°C to 70°C. e
NC 4 18(] 2¢ o
FUNCTION TABLE {each gate) NC HS 17{f NC ‘ 2 b
ic e sl ne (&=
INPUTS OUTPUT NC U7 15[ NC 0
A B C D Y 10D []8 14[] 2B qq.;
H H H H L 10 11 12 13 o
L X X X H L
X L X X H z82x8d n
X X L X H © ©
X X X L H NC—No internal connection E
. logic diagram (positive logic)
logic symbolT
o 18 ‘
1A & :g —— 1Y
2) — .
1B 1D —
. ~(6) v
(4)
1C 28
10 5 2B
(9) 2C . 2y
2A 2D
(10) ’
2B e——rf 8
{12) 2y
2C
20 (13)
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
|EC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . Copyright © 1987, Texas Instruments Incorporated
currg?.t as of puhlic;tinn date. ;’gll_)duusl conform to Q&
specifications per the terms of Texas Instruments
dard Inty. Production P ing does not TEXAS 2-15
necessarily includa testing of all parameters. INSTRUMENTS
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SN54F20, SN74F20
DUAL 4-INPUT POSITIVE-NAND GATES

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

Supply voltage, VCC ..« oo i e -05Vto7V
Input voltage T . ... -1.2Vto7V
INPUL CUTTBNE . . oot e e et e e et e e e e -30 mA to 5 mA
Voltage applied to any output inthe highstate . ...................... ..... -0.5 Vto Vcc
Current into any output inthe low state . . . . ... ... . ... it e 40 mA
Operating free-air temperature range: SN54F20 .. ........... .. ... -55°C to 125°C

SN74F20 ... e 0°C to 70°C
Storage temperature range . . ... .ot vv it vn ittt e e e ~65°C to 150°C

tThe input voltage ratings may be exceeded provided the input current ratings are observed.

recommended operating conditions

SN54F20 SN74F20 UNIT
MIN NOM MAX MIN NOM MAX
Ve Supply voltage 4.5 5 5.5 4.5 5 5.5 \
V|4 High-level input voltage 2 2 \
2 ViL Low-level input voltage 0.8 0.8 \
ik  Input clamp current -18 -18 mA
, loyy  High-level output current -1 -1 mA
w ] lor.  Low-level output current 20 20 mA
E’.‘ TA  Operating free-air temperature -55 125 [0] 70 °C
[+
7 electrical characteristics over recommended operating free-air temperature range (unless otherwise
== noted) ‘
(1]
SN54F20 SN74F20
% PARAMETER TEST CONDITIONS MIN_TYP® MAX | MIN TYP® MAX UNIT
ViK Vee = 4.5V, I} = -18 mA -1.2 -1.2 \
VoH # . Vec = 4.5V, IoH = -1 mA 2.5 3.4 2.5 3.4 Vv
VoL Vee = 4.5V, loL = 20 mA 0.30 0.5 0.30 0.5 \
] Vece = 5.5V, V=7V 0.1 0.1 mA
IIH Vce = 5.5V, Vi =27V 20 20 | pA
L Vee = 5.5V, . Vi =05V -0.6 -0.6 mA
Iost Vee = 5.5V, Vo =0 -60 -150 | -60 -150 | mA
IccH Vce = 5.5V, Vi =0 09 1.4 T 09 14 [ mA
IccL Vee = 6.5V, Vi =45V 34 5.1 34 51 | mA
/
switching characteristics (see Note 1)
Vec =5V, Vee = 45Vto55V,
CL = 50 pF, Cy = 50pF,
FROM TO RL = 500Q,. R = 5009,
PARAMETER (INPUT) | (OUTPUT) Ta = 25°C TA = MIN to MAX# uniT
: ‘F20 SN54F20 SN74F20
MIN TYP MAX MIN . MAX MIN MAX
tPLH AorB Y 1.6 3.3 5 1.2 7 1.6 6] ns
tPHL AorB Y 1 2.8 4.3 1 6.5 1 53| ns

1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.

§ All typical values are at Vo = 5V, Ta = 25°C.

1 Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
#Forthe SN74F20atVcg = 4.75Vandlgy = — 1mA, Voymin = 2.7V,

NOTE 1: See General Information for load circuits and waveforms.

' Qip
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PRODUCT SN54F21, SN74F21

PREVIEW DUAL 4-INPUT POSITIVE-AND GATES
D2932, MARCH 1987
0 Package Options Include Plastic *’Small SN54F21 ... J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74F21...D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DiPs 1a [0 14] IVce
O Dependable Texas Instruments Quality and 1802 13BZD
Reliability Nnc s 12[d2c
1ics n EI NC
description 1b[Qs 10[]28
. S . 4 1v s 9[]2A
These devices contain two independent 4-input anp O oF 2y

AND gates. They perform the Boolean functions

Y = A:B+C<Dor Y = A+B+C+D in positive SNB4F21 . . . FK PACKAGE

logic. ' {TOP VIEW)
The SN54F21 is characterized for operation over o <O 8 a
the full military temperature range of —55°C to --2>d

125°C. The SN74F21 is characterized for
operation from 0°C to 70°C. 2c
, NC
FUNCTION TABLE (each gate} NC
INPUTS OUTPUT NC n
A B Cc D Y 2B -ld-s
H H H H H o
L X X X L 5
X L X X L
X X L X L S
X X X L L NC—No internal connection ©
(a]
logic symbolt ’ logic diagram (positive logic)
1A 1) & ?le [
(2) 1€ ——] v
, 1B (6) 10—
@) 1Y
1C -
105 % _———j__ v
24 (9) ' gg —
(10)
2B (8)
1z |- - S
2C
20 (13)
’
 This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12. -
Pin numbers shown are for D, J, and N packages.
PRODUCT PREVIEW documents contain information . Copyright © 1987, Texas Instruments incorporated
on products in the formative or design phase of : /] ’
development. Characteristic data and other TEXAS
specifications are design goals. Texas Instruments 2-17
reserves the right to_change or discontinua these INSTRUMENTS

products without notice.
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SN54F21, SN74F21 PRODUCT
DUAL 4-INPUT POSITIVE-AND GATES PREVIEW

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

Supply voltage, VG - - - v v ot e e e e e e e -05Vto7V
Input voltaget . ..o . -1.2Vto7V
INPUL CUITENT . . L o it ettt e e e e e —30 mA to 5 mA
Voltage applied to any output in the highstate . . .......................... —-0.5V to Vcc
Current into any output inthe low state . . . ... .. il 40 mA
Operating free-air temperature range: SNS4F21 ... ... ... .. ... ... ..., .... —-55°C to 125°C

SNT7AF21 e 0°C to 70°C
Storage temperature range . . .. .. ..vve v v v i e e e —65°C to 150°C

TThe input voltage ratings may be exceeded provided the input current ratings are observed.

recommended operating conditions

SN54F21 SN74F21 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \"
v . ViH High-level input voltage 2 2 \Y
. 2 ' VL Low-level input voltage . 0.8 0.8 A\
s ik  Input clamp current -18 -18 mA
S loH High-level output current =1 -1 mA
w) loL Low-level output current 20 20 mA
2 Ta  Operating free-air temperature -55 125 [} 70 °C
[+ .
7)) electrical characteristics over recommended operating free-air temperature range (unless otherwise
= noted)
923
2 PARAMETER TEST CONDITIONS SNS4F21 SN74F21 UNIT
» MIN _TYPS MAX | MIN _TYPS MAX :
Vik Vece = 4.5V, I = -18 mA -1.2 -1.2 \
VoH # Vce = 4.5V, loH = -1 mA 2.5 3.4 2.5 3.4 v
VoL Vee = 4.5V, loL = 20 mA 030 0.5 030 0.5 v
ly Vee = 5.5V, Vi=7V 0.1 0.1 mA
I8} Vge = 5.5V, V=27V 20 20 wA
I Vee = 5.5V, Vi =05V ~ —06 0.6 | mA
los! Vee = 5.5V, Vo =0 - 60 -150 | -60 -150 | mA
lccH Vee = 5.5V, V) =45V 2 2 mA
lccL Vee = 5.5V, Vi=0 4.6 4.6 mA
switching characteristics (see Note 1)
.Vgcc =5V, Vge = 4.5Vto5.5V,
CL = 50 pF, CL = 50 pF,
FROM T0 RL = 500 Q, RL = 500 @,
PARAMETER {INPUT) | (OUTPUT) T,Ic.\ = 25°C T: = MIN to MAX? ' uniT
‘F21 SNB54F21 SN74F21
MIN TYP MAX MIN MAX MIN MAX
tPLH AorB Y 4.3 ns
tPHL AorB Y 3.8 ns

1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.

8 All typical values are at Vg = 5V, Ta = 25°C.

9 Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
# For the SN74F21 atVee = 4.75Vandigy = — 1mA, Vg min = 2.7 V.

NOTE 1: See General Information for load circuits and waveforms.
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SN54F27, SN74F27
TRIPLE 3-INPUT POSITIVE-NOR GATES

D2932, MARCH 1987

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

® Dependable Texas Instruments Quality and
Reliability
description

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

SN54F27 . . . J PACKAGE
SN74F27 ... D OR N PACKAGE

(TOP VIEW)
1AE1 14]VCC
B2 13[J1C
2803 120y
28]+« n[dac
2c[]s 10[]38B
2y s a[13A

GND[]7 8[]3Y

SN54F27 . . . FK PACKAGE

The SNB4F27 is characterized for operation over (TOP VIEW)
the full military temperature range of —55°C to o<o 3o
125°C. The SN74F27 is characterized for -—2 3> -
- o ° T
operation from 0°C to 70°C. IR AT
FUNCTION TABLE (each gate) 2Ap 4 '8 1y '
each gate Necfs 170 ne 2
INPUTS OUTPUT 2B[]6 16 [ 3C K
A B C Y NC[]7 15 [ NC »
H X X L 2C[]s 14 ] 38 va-s
X H X L 9 10111213 )
—]r
X X H L >00>Jg <
L L L H ~ % Zmn (/5]
©
NC—No internal connection ‘6
logic symbolt L N . a
logic diagram {positive logic)
1A (Ll >1 1A
B N2 mﬁo—w
1c 13l 1c
a1 2A
2 {5) . 2C g
3219 s
Ic (11) 3c
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
UNLESS OTHERWISE NOTED this document contains Copyright © 1987, Texas Instruments Incorporated
nt?l ucTl IIJNd It]IlTI\P |||1’fortmatmn'cururtlt at; of b
ublication date. Products conform to these
gpaclflcatmns per the terms of Texas Instruments TEXAS 2-19

standard warranty. Production processing does not lNSTRUMENTS

necessarily include testing of all parameters.
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SNb4F27, SN74F27
TRIPLE 3-INPUT POSITIVE-NOR GATES

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

SUPPLY VOIBAE, VO - - v vt v oo et et e it e et e -05Vto7V
Input voltage T . ... o e -1.2Vto7V
gy o T o8 T -1 o | —-30 mA to 5 mA
Voltage applied to any output in the high state . ........ e e -0.5VtoVcec
Current into any outputinthe low state . ... ... ... i 40 mA
Operating free-air temperature range: SN54F27 .. ...... ... ... ... . v —-55°C to 125°C

. SNT74AF27 . e e 0°C to 70°C
Storage temperature range . . ... ov vt in vttt ia e s —65°C to 150°C

1The input voltage ratings may be exceeded provided the input current ratings are observed.

recommended operating conditions

SN54F27 SN74F27 unNIT
MIN NOM MAX MIN NOM MAX
Vce Supply voltage 4.5 5 5.5 4.5 5 5.5 \Y%
ViH High-level input voltage 2 A 2 \
ViL Low-level input voltage 0.8 0.8 \4
Ik Input clamp current ~18 -18 mA
loH High-level output current NG -1 -1 mA
loL Low-level output current 20 20 mA
Ta  Operating free-air temperature -55 125 0 70 °Cc
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
PARAMETER TEST CONDITIONS SNSaF27 SN74F27 UNIT
: MIN TYPS MAX | MIN TYPS mMAX
ViK Vge = 4.5V, I = —18 mA . =12 -1.2 \'
VoH # Vee = 4.5V, IoH = -1 mA 2.5 3.4 2.5 3.4 \
VoL Vee = 4.5V, loL = 20 mA 0.30" .90.5 0.30 0.5 v
[} Vce = 5.5V, Vi=7V o 00 0.1 mA
I Vce = 6.5V, V) = 2.7V . 20 20 | 4A
I Vee = 6.5V, V) =05V v -0.6 -0.6 mA
'OS" Vee = 5.5V, Vo =0 -60 -150 | -60 -150 mA
IccH Vee = 5.5V, Vi=0 3.8 3.8 5.5 mA
lccL Vee = 5.5V, See Note 1 8.4 8.4 12 mA
switching characteristics (see Note 2)
Vee =5V, Vcec = 4.5Vte55V,
Cp = 50 pF, CL = 50 pF,
FROM TO RL = 500 Q, RL = 500 Q,
PARAMETER (INPUT) | (OUTPUT) Ta = 25°C TA = MIN to MAX? unIT
‘F27 SN54F27 SN74F27
MIN TYP MAX MIN MAX MIN MAX
tpLH AorB Y 1.2 3.1 5 1 5.5 ns
tPHL AorB Y 1 2.1 4.5 1 4.5 ns
TFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
SAll typical values are at Vge = 5V, Ta = 25°C.
INot more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
#For the SN74F27 at Vee = 475V and Igy = -1 mA, Voy min = 2.7 V.
NOTES 1. IgcL is measured with one input per gate at 4.5V and all others grounded.
2. See General Information for load circuits and waveforms.
*ip
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SN54F30, SN74F30
8-INPUT POSITIVE-NAND GATES

D2932, MARCH 1987

© Package Options Include Plastic ‘*Small SN54F30 . .. J PACKAGE
Outline”” Packages, Ceramic Chip Carriers, SN74F30 . .. D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DiPs Al Y vee
© Dependable Texas Instruments Quality and B2 13fINC
Reliability cs 120H
p[sa 1 % G
description E[]s 10o[INC
. o . . F[s sf ] NC
These devices contain a single 8-input NAND ano [ 8] v

gate and perform the following Boolean

functions in positive logic:
- SN54F30 . . . FK PACKAGE
Y = AeBeCeD+E+F+G+H or (TOP VIEW)

Y = A+B+C+D+E+F+G+H

[SERSXS)
ongCZ2>2

The SN54F30 is characterized.for operation over
the full military temperature range of —55°C to

3 212019

125°C. The SN74F30 is characterized for cp4 18 H 2
operation from 0°C to 70°C. NC s 170 NC e
ppse 16[] G ]
FUNCTION TABLE ncp7 15[} NC &
EQs 14 NC )]
INPUTS A THRU H 0U1;PUT 9 101112 13 g
All inputs H L * % % > g @
One or more inputs L H 4‘3
H T NC—No internal connection. ©
logic symbol (a]
logic diagram (positive logic)
(1) &
A
B (2) A
c 3) B o]
D (4) (8) v C s
(5) D ———
E | v
E (6) .
11
o ¢ —1
H (12) H
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
|IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information Copyright © 1987, Texas Instruments Incorporated
l:ll"!;l_t a‘s. of publni;tm(n date. :rruducul cotn!nrm :n' Q’
specifications per the terms of Texas Instruments
srandard warrapntJ. Production processing does not EXAS 2-21
nacessarily include testing of all paramaters. lNSTRUMENTS
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SN54F30, SN74F30
8-INPUT POSITIVE-NAND GATES

absolute maximum ratings over operating free-air temperature

Supply voltage, Vcc
Input voltaget
Input current
Voltage applied to any output in the high state
Current into any output in the low state .
Operating free-air temperature range: SN54F30

Storage temperature range

range (unless otherwise noted)

-05Vto7V
-12Vto7V
—30 mA to 5 mA

-0.5VtoVce
........................................ 40 mA
-55°C to 125°C
0°C to 70°C

Narag T

1The input voltage ratings may be exceeded provided the input current ratings are observed.

recommended operating conditions

SN54F30 SN74F30 UNIT
MIN NOM MAX MIN NOM MAX
Ve Supply voltage 4.5 5 5.5 4.5 5 5.5 \
ViH High-level input voltage 2 2 \Y%
ViL Low-level input voltage 0.8 0.8 \
Ik Input clamp current -18 -18 mA
loy High-level output current T -1 -1 mA
loL  Low-level output current 20 20 mA
Ta  Operating free-air temperature -55 125 o] 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
SN54F30 SN74F30
PARAMETER TEST CONDITIONS MIN_TYPS  MAX MIN_ TYPS  MAX UNIT
VIK Vee = 4.5V, I = —18 mA -1.2 -1.2 \
Vou # Vee = 4.5V, loH = -1 mA 25 3.4 25 3.4 \
VoL Vce = 4.5V, IoL = 20 mA 030 0.5 030 0.5 Vv
ly Vee = 5.5V, V=7V 0.1 0.1 mA
IiH Vge = 5.5V, V) =27V 20 20 nA
m Vce = 5.5V, V| = 0.5V -0.6 -0.6 | mA
lost Vce = 5.5V, Vg =0 -60 -150 | -60 -150 | mA
IccH Vce = 5.5V, V=0 0.7 1.5 0.7 1.6 mA
IccL Vee = 6.5V, Vi =45V 2.2 4 2.2 4 | mA
switching characteristics (see Note 1)
Vec =5V, Vec =45Vto55V,
. CL = 50 pF, CL = 50 pF,
FROM TO RL = 500 Q, RL = 500 ©,
PARAMETER | unpum | (ouTPUT) r: - 250C T: - MIN to MAX? UNIT
‘F30 SN54F30 SN74F30
MIN TYP MAX MIN MAX MIN MAX'
tPLH AorB Y 1 3.1 5 1 6 1 5.5. ns
tPHL AorB Y 1 2.6 4.5 1 6 1 5 ns
1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
§ All typical values are at Vec = 5V, Tp = 25°C.
4 Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
#For the SN74F30atVce = 4.75Vandilgy = — 1mA, Vo min = 2.7 V.
NOTE 1: See General Information for load circuits and waveforms.
i
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ADVANCE
INFORMATION.

SN54F32, SN74F32
QUADRUPLE 2-INPUT POSITIVE-OR GATES

D2932, MARCH 1987

© Package Options Include Plastic ‘*Small
QOutline’’ Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil
DIPs

@ Dependable Texas Instruments Quality and
~ Reliability

description

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

The SN54F32 is characterized for operation over
the full military temperature range of —55°C to
125°C. The SN74F32 is characterized for
operation from 0°C to 70°C.

SN54F32 . ..J PACKAGE .
SN74F32 ... D OR N PACKAGE

(TOP VIEW)
1A UhaQvee
18]z 13[]48
vz 12[]2A
2a0s  n[Jay
28(0s 1o[d3B
2v[Je  o[]3A
GND[]7 s[d3Y

SN54F32 . . . FK PACKAGE
(TOP VIEW)

FUNCTION TABLE aA i @
(each gate) NC Bl
4y
OUTPUT | INPUTS N
B v NC -
A 3B Q
H X H V]
X H H aC,
L L L
S
logic symbolf NC—No internal connection 8
P =1 @, logic diagram (positive logic)
1B (2) o
(4) : 1A
2A (6) (3)
28 (5) ——2Y 18 2) 1Y
3A (9) 24 @ ¢ 6)
(8) 2y
35 10! ——3Y 2pd8__ )
4A (12) 1) a3A(9) I\ .
(13) [——4Y (10) ’ 3y
48 38—
{12)
fops . . . 4A— (11)
This symbol is in accordance with ANSI/IEEE Std 91-1984 and 13) ’ 4y
|IEC Publication 617-12. 4B ———f
Pin numbers shown are for D, J, and N packages.
ADVANCE INFORMATION documents contain . Copyright © 1987, Texas Instruments Incorporated
iniorm:tzp nnhnew %r:duclts in tgac :amp{inp ‘qr T éiv
reproduction phase of development, Characteristic
5atg and nlherpspanifiutions gva subject to change EXAS 2-23 .
without notie. INSTRUMENTS
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SN54F32, SN74F32 ADVANCE
QUADRUPLE 2-INPUT POSITIVE-OR GATES INFORMATION

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

Supply voltage, VCC + - - - v v v oo e e e -05Vto7V
Input voltaget . ... . -1.2Vto7V
g o1 U2 oW T =T ) —30 mA to 5 mA
Voltage applied to any output in the high state . .. ........... e -0.5VtoVce
Current into any output in the low state . ......: e e e e e e e 40 mA
Operating free-air temperature range: SN54F32 . ... ................. ..... —65°Cto 150°C

SN74F32 ... . . 0°C to 70°C
Storage temperature FaNGE . . ..o vt v vt ittt ettt ittt e e -65°C to 150°C

TThe input voltage ratings may be exceeded provided the input current ratings are observed.

recommended operating conditions

SNG54F32 § SN74F32 UNIT
MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 4.5 5 5.5 4.5 5 5.5 \
Viy High-level input voltage 2 2 v
) ViL Low-level input voltage 0.8 0.8 \
2 : Ik 'nput clamp current -18 -18 | mA
: loH High-level output current -1 -1 mA
U loL Low-level output current ) 20 20 mA
[ Ta  Operating free-air temperature -55 125 -0 70 °C
” -
o electrical characteristics over recommended operating free-air temperature range {unless otherwise
@ noted)
3
SN54F32 SN74F32
2 PARAMETER TEST CONDITIONS MIN_TYPS  MAX MIN_TYPE  MAX UNIT
» ViK Ve = 4.5V, I = —18 mA -1.2 -1.2 \
VoH # Vee = 4.6V, IoH = —1mA 2.5 3.4 2.5 3.4 \
VoL Vee = 4.5V, loL = 20mA . 0.3 0.5 0.3 0.6 \
I Vee = 5.5V, V=7V 0.1 0.1 [ mA
. iH Vee = 5.5V, V=27V 20 20 A
hL Vee = 5.5V, V) =05V -0.6 -0.6 mA
Ios! Vee = 5.5V, Vo =0 - 60 -150 | -60 -150 | mA
lccH Vee = 5.5V, See Note 1 6.1 9.2 6.1 9.2 mA
lccL Vee = 5.5V, Vi =0 10.3 15,5 10.3 165 | mA
switching characteristics (see Note 2)
Ve =5V, Vecc =45Vte55V,
CL = 50 pF, Cp = 50 pF.
FROM T0 RL=5009, RL = 5009,
PARAMETER (INPUT) | {OUTPUT) Ta = 25°C Ta = MIN to MAX? UNIT
‘F32 SN54F32 SN74F32
MIN TYP MAX MIN MAX MIN MAX
tPLH - AorB v 2.2 3.8 5.6 2.2 75| 22 ' 6.6 ns
tPHL 2.2 3.6 5.3 1.7 7.5 2.2 6.3 ns
tFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
SAll typical values are at Vg = 5V, Tp = 25°C.
YNot more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
#For the SN74F32 at Ve = 4.75 Vand Igq = —1 mA, Vg min = 2.7 V.
NOTES: 1. IgcH is measured with one input per gate at 4.5 V and all others at ground. .
2. See General Information for load circuits and waveforms.
&P
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SN54F36, SN74F36
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

D2932, MARCH 1987

SN54F36 . . . J PACKAGE
SN74F36 . .. D OR N PACKAGE

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

and Standard Plastic and Ceramic 300-mil (TOP VIEW)

DIPs 1a 7 T vee
0 Dependable Texas Instruments Quality and 182 13[]4B
Reliability 1ww(ds 12[J4A
2ads  nJay
description 2805 10[]3B
i . . . . 2y [s 9[]13A
These devices contain four independent 2-input ano 7 of 3y

NOR gates. They perform the Boolean functions
Y = A+Bor Y = A«B in positive logic.

SN54F36 . . . FK PACKAGE

The SN54F36 is characterized for operation over (TOP VIEW)

the full military temperature range of —55°C to
126°C. The SN74F36 is characterized for a0 O
operation from 0°C to 70°C. = =

2

necessarily include testing of all parameters.

INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265

FUNCTION TABLE (each gate) aA
INPUTS | OUTPUT NC
A B \ a4y "
H X L NC -
X H L 38 .
L L H 1011 1213 =
28253 «»
logic symbolt ] ©
©
(1} NC—No internal connection
1A ————§ =1 . (3) 1Y Q
18 (2)
(4) logic diagram (positive logic)
2A (5) b, (6 2y 9
280 ] ‘
1A
3A 101 - A (8] 3y :Do———1Y
38 (12) 18
4A (11)
48 13 P ay ZAID}_ 2y
2B
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and 3A ay
IEC Publication 617-12. 3B
Pin numbers shown are for D, J, and N packages. 2A
) >
48
PRODUCTION DATA documents contain information . Copyright © 1987, Texas Instruments Incorporated
cnrrq;l.t a(s. of puhlin:tin'n date. 'Prlgductsl cntnfnrm :n Q’
spacifications per the terms of Texas Instruments
sgundard warrapnt . Production processing does not TEXAS 2-25



SN54F36, SN74F36
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

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

Supply voltage, Ve« -+ -« vt - e e e e e e -0.5Vto7V
Input voltaget . .. o -1.2Vto7V
INPUt CUITENt . . . . i e i e —-30 mA to 5 mA
Voltage applied to any outputinthe highstate .. .......................... -0.5 VtoVce
Current into any output inthe Iow state . ... ... ...ttt e e e iiiee e 40 mA
Operating free-air temperature range: SNB54F36 . ... ........cccvvvnenn.. ~55°C to 125°C

: SN74F36 . ..t 0°C to 70°C
Storage temperature range ......... e e -65°C to 150°C

tThe input voltage ratings may be exceeded provided the input current ratings are observed.

recommended operating conditions

SN54F36 SN74F36 UNIT
MIN NOM MAX MIN NOM MAX
Ve Supply voltage 4.5 . 5 5.6 4.5 5 5.5 \"
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
ik Input clamp current -18 -18 mA
loH High-leve!l output current -1 . -1 mA
U lot  Low-level output current . 20 20 mA
9’ TA  Operating free-air temperature . -55 125 o] 70 °C
nu,, electrical characteristics over recommended operating free-air temperature range (unless otherwise
= noted) |
© SN54F36 SN74F36
% P‘ARAMETER TEST CONDITIONS MIN_ TYPS MAX MIN _TYPE  MAX UNIT
ViIK Vee = 4.5V, l} = =18 mA -1.2 -1.2 \
VoH # Vce = 4.5V, IoH = -1 mA 25 3.4 25 3.4 v
VoL Vee =45V, oL = 20 mA 0.30 0.5 0.30 0.5 \
] Vee = 5.5V, V=7V 0.1 0.1 mA
IiH . Vee = 5.5V, V| =27V 20 20 A
T8 Ve = 6.5V, Vi =05V -0.6 -0.6 mA
1osY Vee = 5.5V, Vg =0 -60 -150 |-60 -150 | mA
IccH Vee = 5.5V, Vi=0 3.7 5.6 3.7 5.6 mA
IccL Vce = 5.5V, See Note 1 8.7 13 8.7 13 mA
switching characteristics (see Note 2)
Veg=5V, Vgec =45Vto65V,
CL = 50 pF, CL = 50 pF,
FROM TO RL = 5009, RL = 56009,
PARAMETER (INPUT) | (OUTPUT) Ta = 25°C Ta = MIN to MAXH¥ uniT
‘F36 SN54F36 SN74F36
MIN TYP MAX MIN MAX MIN MAX
tPLH AorB v 1.7 4 5.? 1.7 7.5 1.7 65|
tPHL ) 1 2.8 4.3 1 6.5 1 . 5.3
For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
SAll typical values are at Vee = 5V, Ta = 25°C.
9Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
#For the SN74F36 at Vee = 476 Vand lgy = —1 mA, Vgy min = 2.7 V.
NOTES: 1. IgcL is measured with one input per gate at 4.5 V and all others grounded.
2. See General Information for foad circuits and waveforms.
P
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SN54F74, SN74F74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH CLEAR AND PRESET

D2932, MARCH 1987

® Package Options Include Plastic *‘Small SN54F74 . . . J PACKAGE
Outline”’ Packages, Ceramic Chip Carriers, SN74F74 . . . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 1CR [ Uha[Jvee
® Dependable Texas Instruments Quality and 1D[]2 13[]2CR
Reliability 1ck [ 12[] 2D
i 1PRE[Js  11[J2CLK
description 1as 10[] 2PRE
These devices contain two independent D-type 1a(s of]20
positive-edge-triggered flip-flops. A low level at GND [}7 8] 2Q

the Preset or Clear inputs sets or resets the
outputs regardless of the levels of the other
inputs. When Preset and Clear are inactive
(high}, data at the D input meeting the setup time
requirements are transferred to the outputs on ol
the positive-going edge of the clock pulse. Clock . o ld 8} o|d
triggering occurs at a voltage level and is not c-z>d

SN54F74 . . . FK PACKAGE
(TOP VIEW)

directly related to the rise time of the clock pulse. 3 2 12019
Following the hold time interval, data at the D 1CLK Q4 18(] 2D
inputs may be changed without affecting the . ne bs 17 NC
levels at the outputs. 1PRE Qs 160} 2cLKk
The SN54F74 is characterized for operation over NC []7 1s[INC 2
the full military temperatur.e range of —.55 °Cto 1a s 1a[] 2PRE QO
125°C. The SN74F74 is characterized for 9 101112 13 )
operation from 0°C to 70°C. L
[eN-NYeNe 7]
—-Z 2NN
FUNCTION TABLE o S
CNe ) @®©
INPUTS OUTPUTS NC-No internal connection Q
PRESET CLEAR CLOCK D Q Q .
L H X X H L |Oglc SymbOlT
H L X X L H @)
L L X X HE  HE 1PRE e B ) 1q
H H 1 H H L 1CLK P c1
H H T L L H o2 __fp L © =
H H L X |a T 16tR W g
— (10)=
tThe output levels in this configuration are not 2PRE (1) ’_(9;’ 20
guaranteed to meet the minimum levels for Von. 2CLK 1
Furthermore, this configuration is nonstable; that 2D 12) - (8) =
is, it will not persist when either Preset or Clear 2CLR ﬂb 20
returns to its inactive (high) level. }
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . Copyright © 1987, Texas Instruments Incorporated
l:l.ll'u;ll at: of puhlu:;untn date. fP[Itgdut:tsl cutnform :n %
ions per the terms of lexas Instruments )
andand ; Production g does not TEXAS 2-27
necessarily include testing of all parameters. lNSTRUMENTS

' POST OFFICE BOX 655012 » DALLAS, VTEXAS 75265



SN54F74, SN74F74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH CLEAR AND PRESET

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

Supply voltage, Vcc
Input voltaget .. ..............
Input current

Voltage applied to any output in the high state

Current into any output in the low state

Operating free-air temperature range: SN54F74 .

Storage temperature range

SN74F74 .

T The input voltage ratings may be exceeded provided the input current ratings are observed.

recommended operating conditions

-05Vto7V
-1.2Vto7V

—30 mA to 5 mA

-55°C to 125°C

—-0.5 VtoVce
40 mA

..... 0°Cto70°C

—-65°C to 150°C

SN54F74 SN74F74 UNIT
MIN NOM MAX | MIN NOM MAX
Vce Supply voltage 4.5 5 5.5 4.5 5 ' 5.5 \
VIH High-level input voltage 2 2 \
2 ViL Low-level input voltage 0.8 08| V
ik Input clamp current -18 -18 mA
loH High-level output current -1 -1 mA
O loL Low-level output current 20 20 mA
9.. TA Operating free-air temperature -565 125 1] 70 °C
]
¢ electrical characteristics over recommended operating free-air temperature range (unless otherwise
=  noted)
8 SN54F74 SN74F74
Fmt PARAMETER TEST CONDITIONS MIN_ TYP: MAX | MIN TYPT MAX UNIT
ViK Ve =45V, I} = —18 mA -1.2 -1.2 Vv
VoH 1 Vee =45V, o= -1mA 25 3.4 2.5 34 \
VoL Vee = 4.5V, oL = 20 mA 0.30 0.5 0.30 0.5 \
Iy Vee = 6.5V, V=7V 0.1 0.1 mA
IiH Vee = 6.5V, V=27V 20 20 A
o oota CLK Vee =56V, V=05V 06 081 ma
PRE or CLR -1.8 -1.8
los$ Veec =55V, Vo =0 -60 -150 | -60 -150 mA
Icc Vee =565V, See Note 1 10.5 16 10.5 16 mA
1 All typical values are at Vo = 5V, Ta = 25°C.
8 Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
S For the SN74F74 atVee = 4.75Vandlgy = —1mA,Voymin = 2,7 V.
NOTE 1: Igc measured with D, CLK, and PRE grounded, then with D, CLK, and CER grounded.
Texas W
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SN54F74, SN74F74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS
‘ WITH CLEAR AND PRESET

timing requirements over recommended operating free-air temperature range (unless otherwise noted)

Vec = 5 V. Vec = 45Vt 5.5V,
Ta = 25°C TA = MIN to MAXT uNIT
‘F74 SN54F74 SN74F74
MIN MAX MIN MAX | MIN MAX
fclock Clock frequency 0 100 0 80 [*] 100 { MHz
¢ Setup time Data high 2 3 2 ns
SU pefore CLK 1 Data low 3 4 3
. " Hold time Data high 1 2 1 ns
h after CLK 1 Data low 1 2 1
) CLK high, PRE or CLR low| 4 4 4
tw  Pulse duration ns
CLK low 5 6 5
Inactive-state setup,
t, PRE or C CLK 2 2
SU time before CLK1§ or ClRto 3 ns
switching characteristics (see Note 2)
Vec=5V. i Vce = 4.5V1t05.5V,
Cp = 50 pF, Cp = 50 pF,
FROM - TO RL = 5009, RL =500%Q,
PARAMETER UNIT
(INPUT) {OUTPUT) Ta = 25°C Ta = MINto maxt ﬁ
‘F74 SN54F74 SN74F74 [}
MIN TYP¥ MAX MIN MAX MIN MAX 2
fmax 100 145 80 100 MHz 7]
tPLH = 3 4.9 6.8 3 8.5 3 7.8
CLK n
tPHL . QorQ 3.6 5.8 8| 36 105 | 3.6 92| ™ S
t — 2.4 4, 1| 24 2.4 7.1 @©
FLH PRE or CLR QorQ 2 6 8 ns (a
tPHL 2.7 6.6 9 2.7 11.5 2.7 10.5

1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
* All typical values are at Ve = 5V, Tp = 25°C.

Inactive-state setup time is also referred to as ‘“recovery time’’.
NOTE 2: See General Information for load circuits and waveforms.

{i’
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_ SN54F109, SN74F109
DUAL J-K POSITIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH CLEAR AND PRESET

02932, MARCH 1987

0 Package Options Include Plastic **Small SN54F109 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74F109 . . . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)

DiPs § ! 1R YisPvee

© Dependable Texas Instruments Quality and 12 1s[]2CR
Reliability 1®kOs 14 %ZJ
i e 1CLK L4 131) 2K

description a 1WE 5 12[]2CLK
These devices contain two independent J-K 1ads 11[J2PRE
positive-edge-triggered flip-flops. A low level at o 1alds w20
the Preset or Clear inputs sets or resets the GND [s s[]2a
outputs regardless of the levels of the other
inputs. When Preset and_Clear are inactive
(high), data at the J and K input meeting the SN54F109 . . . FK PACKAGE
setup time requirements are transferred to the _ (TOP VIEW)
outputs on the positive-going edge of the clock = ols
pulse. Clock triggering occurs at a voltage level - |u o olu
and is not directly related to the rise time of the - Z2>d
clock pulse. Following the hold time interval, 3 21219

data at the J and K inputs may be changed

2J
without affecting the levels at the outputs.

2K

These versatile flip-flops can perform as toggle NC 3
flip-flops by grounding K and trying J high. They 20LK )
also can perform as D-type flip-flops if J and K - (X
are tied together. 2PRE =
. ©.9 10111213 (7]
The SN54F109 is characterized for operation
over the full military temperature range of IQ % % 'E’. 8 S
-55°C to 125°C. The SN74F109 is ©
characterized for operation from 0°C to 70°C. NC~No internal connection (a]
FUNCTION TABLE logic symbolt
(EACH FLIP-FLOP)
INPUTS OUTPUTS 1pRE Bl ST
PRESET CLEAR CLOCK J K Q [l w2 19 |8 .o
L H X X X H L 1CLK (4) S et
H L X X X L H 1} Bl ¢ . 7)_ 5
L L X X X H* H* (1) [
H H 1 L L | L H CR
H H t H L TOGGLE 2PRE Wb‘ ol
H H i L H Qp Qg w2 — 2Q
H H t H H H L 2CLK
H H L X X Q Qp ax 43 9 o5
N o ] ] 2CLR 8 o]
The output levels in this configuration are not guaranteed
to meet the minimum levels for VoH. Furthermore, this tThis symbol is In accordance with ANSI/IEEE Std 91-1984 and
configuration is nonstable; that is, it will not persist when IEC Publication 617-12.
either Preset or Clear returns to its inactive (high) level. Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Prlgductsl °°:"L‘:f1'§' :: %
Sendand wapranty. Production srotecsing doas ot TExas 2-31
necessarily include testing of all parameters. INSTRUMEN‘]‘S
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SN54F109, SN74F109
DUAL J-K POSITIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH CLEAR AND PRESET

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

Supply voltage, VCC «+ « v v vevvvveiinenenn e -05Vto7V
Input voltaget .. ... ... ... ... ... ..., e e . -1.2Vto7V
Input currentT . . L. ev.v... —30mAto5 mA
Voltage applied to any output in the highstate ... ................... ..e.... —05VtoVce
Current into any output in the low state . e e et e e e e e 40 mA
Operating free-air temperature range: SN54F109 ................. veve.... —b5°C to 125°C
SN74F109 ................ iiieiiiv.... 0°Cto70°C
Storage temperature range ... ... ... n . e e e e e —65°C to 150°C

tThe input voltage ratings may be exceeded provided the input current ratings are observed.

recommended operating conditions

SN54F109 SN74F109 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 v
. VIH -High-level input voltage 2 2 \Y
2 " ViL Low-level input voltage 0.8 08 | V
K Input clamp current -18 -18 mA
{o]?] High-lave! output current -1 -1 mA
U toL Low-level output current . 20 20 mA
9. TA Operating free-air temperature -55 125 [¢] 70 °C
]
(7 electrical characteristics over recommended operating free-air temperature range {unless otherwise
= noted)
8 SN54F109 SN74F109
z-no PARAMETER TEST CONDITIONS MIN_ TYP:t  MAX | MIN _TYPt MAX UNIT
VIK Vec = 45V, 1= -18mA 1.2 “1.2 | Vv
VoH I Vecc = 4.5V, IoH = -1mA 25 3.4 2.5 3.4 v
VoL Vee =45V, loL = 20 mA 0.30 0.5 0.30 0.5 \
M ! Vcc =656V, V;j=7V 0.1 0.1 | mA
IIH : Vee = 6.5V, V=27V 20 20 A
m J. X CL_K_ ' Vec =55V, V=05V ~0.6 296 |
PRE or CLR -1.8 -1.8
los§ Vec =565V, Vg=0 -60 —-150 | -60 -150 | mA
Ice Vee = 6.5V, See Note 1 1.7 17 ) 11.7 17 |- mA

% All typical values are atVoe = 5V, Ta = 25°C.

8 Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
YForthe SN74F109 atVcg = 4.75V andlgy = — 1mA, Vg min = 2.7V.

NOTE 1: Icc measured with J, K, CLK, and PRE grounded, then with J, K, CLK, and CLR.

2-32 TEXAS b
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_ SN54F109, SN74F109
DUAL J-K POSITIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH CLEAR AND PRESET

timing requirements over recommended operating free-air temperature range (unless otherwise noted)

Vee = 5 V., Vee = 45Vt 65V,
TA = 25°C Ta = MIN to MAX?T UNIT
F109 SN54F109 SN74F109
MIN MAX | MIN MAX | MIN MAX
fetock Clock frequency o] 100 0 70 0 90 | MHz
¢ Setup time Data high 3 3 3
U pefore CLK Data low 3 3 3 ns
Hold time Data high 1 1 1
th ns
after CLK t Data low 1 1 1
) CLK high, PRE or CIR low| 4 4 4
tw  Pulse duration ns
CLK low 5 5 5
Inactive-state setup
tsu e before CLKT PRE or CLR to CLK 2 2 2 ns
switching characteristics (see Note 2)
Vec =5V, Vee = 4.5Vio55VY,
CL = 50pF, Cp = 50 pF,
FROM T0 R = 5009, RL = 5009,
ET| UNIT
PARAMETER (INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAXT »
' ‘F109 SNE4F109 SN74F109 ‘5
MIN Ty MAX | MIN MAX | MIN MAX o
fmax j 100 150 70 90 MHz £
PLH — 3 49 7 3 9 3 8 n
CLK QorQ
PHL or 36 58 8| 36 105 | 3.6 92| ™ ©
o
1 . 4 48 7] 2 .4 8
PLH PRE or CLR Qor@ 2 4 9 2 ns @©
tPHL 27 6.6 9| 2.7 11.5 | 2.7 10.5 ()

1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
# All typical values are at Vee = 5V, Ta = 25°C.
NOTE 2: See General Information for load circuits and waveforms.

i
Texas {P 2.33
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ADVANCE
INFORMATION

SN54F112, SN74F112
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH CLEAR AND PRESET

D2932, MARCH 1987

® Package Options Include Plastic ‘‘Small SN54F112 . . . J PACKAGE
Outline”” Packages, Ceramic Chip Carriers, SN74F112 . . . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs rek (i Vee
Dependable Texas Instruments Quality and 1K 2 1CLR
Reliability 1303 2CLR
. 1PRE []4 ] 2CcLK
description 1a0s 1) 2k
These devices contain two independent J-K 1@fe ] 2J
negative-edge-triggered flip-flops. A low level at 2a(}7 [} 2PRE
the Preset or Clear inputs sets or resets the GND (s ] 20
outputs regardless of the levels of the other
inputs. When Preset and Clear are inactive
(high), data at the J and K inputs meeting the SN54F112 . . . FK PACKAGE
setup time requirements are transferred to the {TOP VIEW}
outputs on the negative-going edge of the clock X UiS
pulse. Clock triggering occurs at a voltage level x0Q é’ O

and is not directly related to the fall time of the
clock pulse. Following the hold time interval,
data at the J and K inputs may be changed 1J0a /18(] 2CLR 2
without affecting the levels at the outputs. 1PRE 5 170 2¢cLK
These versatile flip-flops can perform as toggle Nc D6 16[ NC »
flip-flops by tying J and K high. . a7 15 2k ) 15
The SN54F112 is characterized for operation afls 14[] 24 ()
over the full military temperature range of 10 11 12 13 <
—-55°C to 125°C. The SN74F112 is o060 oW «w
characterized for operation from 0°C to 70°C. NZZw IE s
o
[1:]
FUNCTION TABLE NC-—No internal connection Q
INPUTS OUTPUTS
PRE__CLR__ CLK __ J K a__a logic symbolt
L H X X X H L
H L X X X L H 1PRE (4) B
L L X X X Ht Ht w1, |__5) 4a
H H 4 L L Qo Qo 1ok ULosh o
H H Il H L H L k2 1K b (6) 4G
H H 1 L H L H Jom 9] g
H H ! H H TOGGLE 2pRE 100
H H H X X Qo Qp PURLLI 8 5
TThe out, in thi i i 2oLk (2L
put levels in this configuration are not guaranteed 2K (12 | ] 2a
to meet the minimum levels for VoH. Furthermore, this — (18)
configuration is nonstable; that is, it will not persist when 2CLR
either Preset or Clear returns to its inactive (high) level. s L X
This symbol is in accordancea with ANSI/IEEE Std 91-1984 and
IEC Pubiication 617-12.
Pin numbers shown are for D, J, and N packages.
UNLESS OTHERWISE NOTED this document contains . Copyright © 1987, Texas Instruments Incorporated
AIJW}.NCE IHFBan‘\ITll:.N onhnaw pfrn:uctls in the T ¢
Charactaristic. data and other specitications. ars E 2-35
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SN54F112, SN74F112

ADVANCE

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS INFORMATION
WITH CLEAR AND PRESET
logic diagram (positive logic)
—(
[ p
Q—e —a
b
PRE 9 -© CIR
CLK —e

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

2 Supply voltage, VCC .+« o e e -05Vto7V
_ Input voltageT .. ... ... -1.2Vto7V
(w) a7 o0 o T =T Y —30 mA to 5 mA
o Voitage applied to any outputinthe highstate . .. ...................... ... -0.5.V to Vcc
E," Current into any output inthe low state . .. ... ... ... i iitiiiienniennnnnnnnn 40 mA
Operating free-air temperature range: SN54F112...................... ... -55°C to 125°C
2] SNTAF112 .ottt 0°C to 70°C
t‘=b- Storage temperature range . ... ... ..ovue it —-65°C to 160°C
% The input voltage ratings may be exceeded provided the input current ratings are observed.
recommended operating conditions
SN54F112 SN74F112 uNIT
MIN NOM MAX MIN NOM MAX
vee Supply voltage 4.5 5. 55 4.5 5 5.5 \
VIH High-leve! input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \
K Input clamp current 18 -18 mA
10H High-tevel output current -1 -1 mA
oL Low-level output current 20 20 mA
TA Operating free-air temperature -55 125 o] 70 °C
*ip
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ADVANCE SN54F112, SN74F112
INFORMATION DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
' WITH CLEAR AND PRESET

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

. SN54F112 SN74F112
PARAMETER TEST CONDITIONS N Tvet MAX Twm Tver max | UNIT
ViK Vee = 4.5V, | = -18 mA -1.2 -1.2 v
Vou# Vee = 4.5V, loH = =1 mA 25 3.4 \
VoL Vce = 4.5V, loL = 20 mA 0.30 0.5 \4
| Vce = 5.5V, V=7V 0.1 | mA
IiH Vee = 6.5V, Vi =27V 20 #A
JorK ~0.6
mn PRE or CLR Vee = 5.5V, V| =05V -3 | mA
CLK -2.4
los$§ Vee = 6.5V, Vo =0 -60 -150 | mA
Icc Vee = 56.5V, See Note 1 12 19 12 19 | mA
timing requirements over recommended operating free-air temperature range (unless otherwise noted)
Vee = 5V, Vgec =4.5Vto5.5V,
TA = 25°C TA = MIN to MAX? UNIT
F112 SN54F112 SN74F112
MIN MAX | MIN MAX | MIN MAX 7))
folock Clock frequency 0 110 0 100 | MHz ®
. Data high 4 5 [+]
tsu Setup time before CLK{ Data low 3 35 ns ﬁ
t Hold ti ftor CLK+ Data high 0 0 ns
h old time after Data low 0 0 S
) CLK high or low 4.5 5 [1+]
tw Pulse duration — ns o
CLR or PRE low 4.5 5
Inactive-state setup —_—
t PRE or CLR high 4 5
SU  time before CLKI or "9 ns
switching characteristics (see Note 2)
Veo =5V, Vee =4.5Vt5.5V,
CL = 50 pF, Cp = 50 pF,
FROM 70 RL = 5009, RL = 5009,
PARAMETER
(INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAXT uNIT
‘F112 SN54F112 SN74F112
MIN TYP! MAX | MIN . MAX | MIN MAX
fmax 110 130 100 MHz
1 . . . . .
PLH CLK Qord 1.2 46 6.5 1.2 7.5 ns
tPHL 1.2 46 6.5 1.2 7.5
E — . . . . .
PLH PRE or CLR QorQ 1.2 41 6.5 1.2 7.5 ns
tPHL 1.2 41 6.5 1.2 7.5

1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
% All typical values areat Vg = 5V, Ta = 25°C.
8 Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
YInactive-state setup time is also referred to as ‘‘recovery time’’.
#Forthe SN74F112atVgg = 4.75VandIgy = —1mA, Vo min = 2.7V.
NOTES: 1. Igc is measured with all outputs open, the Q and Q outputs alternately high and the clock input grounded at the time of
measurement. .
2. See General Information for load circuits and waveforms.

{i,
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ADVANCE SN54F113, SN74F113
INFORMATION DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET

D2932, MARCH 1987

0 Package Options Include Plastic **Small SN54F113 . . . J PACKAGE

Outline’’ Packages, Ceramic Chip Carriers, SN74F113 . . . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs . 1ek 7 Taflvee
0 Dependable Texas Instruments Quality and 1K[]2 13[]2CLK
Reliability s 1202«
1WPRE(Ja  n1J2y
description 1afls 10 []2PRE
These devices contain two independent J-K GILgE: ?;]i%
negative-edge-triggered flip-flops. A low level at
the Preset input sets the outputs regardless of
the levels of the other inputs. When Preset (PRE) SN54F113 . . . FK PACKAGE
is inactive (high), data at the J and K inputs (TOP VIEW)
meeting the setup time requirements are x 0¥
transferred to the outputs on the negative-going xQ % é’ Q
edge of the clock pulse. Clock triggering occurs >

at a voltage level and is not directly related to

the rise time of the clock pulse. Following the 2K
hold time interval, data at the J and K inputs may NC NC
be changed without affecting the levels at the 1629 *
outputs. These versatile flip-flops can perform NC_ -
as toggle flip-flops by tying J and K high. 2PRE 8
10 11 12 13
The SN54F113 is characterized for operation U:)
over the full military temperature range of 1o % % l.g; g
-55°C to 125°C. The SN74F113 is © s
characterized for operation from 0°C to 70°C. NC—No internal connection 8
FUNCTION TABLE logic symbolt
INPUTS OUTPUTS
PRE CLK J K| a @ Re s 6 o
L X X X | H 1L 1 %—a 1
H ! L L | a0 T K —E>=bc1
" X ; A Ho I_o 1cLl @ P> . 8 .5
1K 1K
H ! L H| L H AL N ©)
H | H H | TOGGLE P | — - 20
H H X X | o @ 130
2CLK 02 b8 5
2k —
TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
UNLESS OTHERWISE NOTED this document contains . Copyright © 1987, Texas Instruments Incorporated
ADW:.NCE INFURM%TIO.N nnhnew pfro';iuctls in Ih:z TE @ .
sampling or pre; uction ase of development. x AS
Charactaristic data and othi ificati 2-39
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SN54F113, SN74F113
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH PRESET

ADVANCE
INFORMATION

logic diagram (positive logic)

1

CLK

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
2 Supply voltage, VCC + v v v v v v et i i e e e i S, -05Vto7V
. Input voltaget . ... .. -1.2Vto7V
|w ] INPUL CUITENT . . . L e e —-30 mA'to 5 mA
'ﬁ_)._ Voltage applied to any outputinthe highstate ............coouvvurunnn.... -0.5 VtoVce
o Current into any output in the 1ow State . ... ... ottt ittt ettt e e e 40 mA
() Operating free-air temperature range: SN54F113 .. ....................... -55°C to 125°C
- SN74F113 ... 0°C to 70°C
g Storage temperature TaNGE . . .. v v v v i e e v ettt e et e e —-656°C to 150°C
a TThe input voltage ratings may be exceeded provided the input current ratings are observed.
recommended operating conditions
SN54F113 SN74F113 UNIT
MIN NOM  MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 % 55 4.5 5 5.5 \"
VIH High-level input voltage 2 \
ViL Low-level input voltage 0.8 \
K Input clamp current -18 mA
I0H High-level output current -1 mA
loL Low-level output current : 20 mA
Ta Operating free-air temperature -55 125 o 70 °C
U
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ADVANCE SN54F113, SN74F113
INFORMATION DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
' WITH PRESET

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

EST CONDITIONS SNS4F113 SN74F113 UNIT
PARAMETER T MIN TYP! MAX [ MIN TYP¥ MAX
VIK Vce = 4.5V, I = ~18mA -1.2 12 [ Vv
Vor# Vee = 4.5V, IoH = -1 mA 2.5 3.47 @ 25 3.4 \
VoL Voc = 45V, gL = 20 mA 0.30 . 0.5 0.30 05 v
N Ve =65V, V=7V .01 0.1 | mA
IIH Vee = 5.5V, V=27V .20 20 A
JorK -0.6 -0.6
Im PRE Vee = 5.5V, V| =05V . -3 -3 | mA
CLK -24 -24
los§ . Vcc = 5.5V, Vg =0 - 60 —-150 | -60 -150 | mA
Icc Vee = 5.5V, See Note 1 12 19 12 19 mA
timing requirements over recommended operating free-air temperature range (unless otherwise noted)
Vee =5V, Vce = 4.5Vto5.5V,
Ta = 25°C TA = MIN to MaX? oNIT
‘F113 SN54F113 SN74F113
MIN MAX | MIN MAX | MIN MAX 7
felock Clock frequency 0 110 5] 100 | MHz 'd-.;
R Data high 4 5 [\7)
t Setup ti before CLK
su etup time before i Data low 3 35 ns =
th Hold time after CLK+ Data high or low 0 0 ns w
, CLK high .5
tw Pulse duration — igh or low 4 5 ns S
PRE low 4.5 5 1:]
Inactive-state setup ) ' . (]
'SU timeY before CLK! PRE high 4 5 ns
switching characteristics {see Note 2)
Vec =5V, Vec=4.5Vte55V,
Cp = 50pF, CL = 50 pF,
) FROM = =
PARAMETER TO RL = 5002, ) RL = 5009, uNIT
(INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAXT
‘F113 SN54F113 SN74F113
MIN TYP MAX | MIN MAx | min 'MAX
fmax 110 125 ; 100 MHz
1]
PLH CLK Qord 1.2 3.6 6 1.2 7 ns
tPHL 1.2 3.6 6 1.2 7
1 J— - . . . .
PLH PRE Qor@ 12 41 65 1.2 751 o
tPHL 1.2 4.1 6.5 1.2 7.5
T For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
¥ Alltypical values are at Vo = 5V, Ta = 25°C.
5 Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
YInactive-state setup time is also referred to as “‘recovery time'’.
#For the SN74F113 at Vge = 4.75VandigH = ~ 1mA, Vg min = 2.7V,
NOTES: 1. Igc is measured with all outputs open with the Q and Q outputs alternately at high level; at the time of measurement, the clock
inputis grounded.
2. See General Information for load circuits and waveforms.
i
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ADVANCE

SNb54F114, SN74F114
INFORMATION DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

D2932, MARCH 1987

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

® Dependable Texas Instruments Quality and
Reliability

description

These devices contain two independent J-K
negative-edge-triggered flip-flops. A low level at
the Preset or Clear inputs sets or resets the
outputs regardless of the levels of the other
inputs. When Preset and Clear are inactive
(high), data at the J and K inputs meeting the
setup time requirements are transferred to the
outputs on the negative-going edge of the clock
pulse. Clock triggering occurs at a voltage level
and is not directly related to the fall time of the
clock pulse. Following the hold time interval,
data at the J and K inputs may be changed

———
SN54F114 . . . J PACKAGE
SN74F114 . . . D OR N PACKAGE
(TOP VIEW)

TR Y] vee
1KEZ 13[] CLK
s 1202«

1PRE[Ja 1102y
1a[ds  10[] 2PRE
130e 9] 20

GND[]? 8[]2a

SN54F114 . . . FK PACKAGE
{TOP VIEW)

2K
NC
2J

without affecting the levels at the outputs. NC 3
These versatile flip-flops can perform as toggle 2PRE [+}]
flip-flops by tying J and K high. Sloui213 _g )
The SN54F114 is characterized for operation = % % Ig 8 2
over the full military temperature range of . S
-55°C to 125°C. The SN74F114 is NC—No internal connection ©
characterized for operation from 0°C to 70°C. (]
' logic symbolt .
FUNCTION TABLE -
e e L
_____INPUTS OUTPUTS BT Lm
PRE CLR CLK J K | a @ e "
L H X X X | H L sre Blere &)
H L X X x| L H w 81y e @
L L X X x| H ut W 2 1K =~ 10
H H | L L |a Qo opre U0 -
H H L H L|H L PYRpLLUES @ 2
H H 4 L H| L H PGE p—
H H [ H H TOGGLE _
H H H X X Qs Qg TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
TThe output levels in this configuration are not Pin numbers shown are for D, J, and N packages.
guaranteed to meet the minimum levels for Voy.
Furthermore, this configuration is nonstable; that is,
it will not persist when either Preset or Clear returns
to its inactive (high) level.
UNLESS OTHERWISE NOTED this document contains N Copyright © 1987, Texas Instruments Incorporated
ADVANCE INFORMATION on new products in the b
CHnra:tariz;ic' data and ntm:s:p:ciﬁcatinﬁs are TEXAS 2-43
subject to change without notice. INSTRUMENTS
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SN54F114, SN74F114

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS

WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

ADVANCE
INFORMATION

logic diagram (positive logic)

DS

CLK

.

t—J

o '’
TO OTHER F-F

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

2 SUPPlY VOItage, VCEC « v vt e vttt it ittt ettt s -05Vto7V
Input voltageT .. ... e e -1.2Vto7V
(w) 113 o U A W14 -1 o) —30 mA to 5 mA
2 Voltage applied to any outputinthehighstate . . ............. ... ... -0.5V to Ve
o Current into any output in the low state . . .. ... ...ttt ittt et i e 40 mA
Operating free-air temperature range: SN54F114 . ... ... ... ... ... ...... -55°C to 125°C
(7)) [
= SN74F114 .. .. .. . e 0°C to 70°C
8 Storage temMperature range . ... ..o vt vt mncrtnne e nnoanneseenas —-65°C to 150°C
Ffl: *The input voltage ratings may be exceeded provided the input current ratings are observed.
recommended operating conditions
SN54F114 SN74F114 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 \
VIH High-level input voltage 2 \%
ViL . Low-level input voltage 0.8 v
K Input clamp current -18 mA
IOH High-level output current -1 mA
loL Low-level output current 20 mA
TA Operating free-air temperature -565 125 o] 70 °Cc
- *I’
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ADVANCE SN54F114, SN74F114
INFORMATION DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

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

SN54F114 SN74F114
PARAMETE TEST CONDITIONS UN
RAMETER MIN TYP? MAX |MIN TYP? MAX 'T
ViK Vece =45V, I = —18 mA -1.2 -1.2 \
VoH 1 Vee = 4.5V, IoH = -1 mA ! 2.5 3.4 \
VoL Vee = 4.5V, loL = 20 mA 0.3 0.5 \
] Vee = 5.5V, Vi=7V 0.1 mA
I Vee =56.5V, V=27V 20 rA
JorK -0.6
Im PRE or CLR Ve = 5.5V, V=05V -3 | mA
CLK -2.4
los$ Vcec = 5.5V, Vo =0 -60 -150 mA
Icc Vee = 6.5V, See Note 1 12 19 | mA
timing requirements ‘
Vee = 5 V. Vec = 45V105.5V, :
Ta = 25°C TA = MIN to MAX? uNIT 2
‘F114 SN54F114 SN74F114
MIN MAX | MIN MAX | MIN MAX 7]
fotock Clock frequency 0 100 0 90 [ MHz *q';
i Data high 4 5 (4]
tsy  Setup time before CLK{ Data low 3 35 ns =
X Data high )
th Hold time after CLK{ o] 0 ns
or low g
CLK high
tw Pulse duration 0 4.5 5 ns 14
or low Q
PRE or CLR '
tw Pulse duration or €1 4.6 . 5 ns
_ low
PRE or TR
1, i 5
rec  Recovery time 10 OLK 4 ) ns
switching characteristics (see Note 2)
Vec =5V, Vcec =45Vto55V,
CL = 50 pF, CL = 50 pF,
FROM TO RL = 5009, RL = 6002,
PARAMETER UN
(INPUT) {OUTPUT) Ta = 25°C Ta = MIN to MAXT IT
‘F114 SN54F114 SN74F114
MIN  TYP MAX MIN MAX
fmax 100 125 90 MHz
1 . . . . .
PLH CLK Qor® 2.2 4.6 6.5 2.2 7.5 ns
tPHL 2.2 5.1 7.5 2.2 8.5
PLH PRE or CLR QorQ 22 41 6.5 2.2 7.5 ns
tPHL 2.2 4.1 6.5 2.2 7.5
1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
% All typical values areat Voe = 5V, Tp = 25°C.
§ Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
1Forthe SN74F114 atVee = 4.75VandigH = — 1mA, Vo%min = 2.7V. )
NOTES: 1. Igc is measured with all outputs open, the Q and Q outputs alternately at high level and at the time of measurement, the clock
is grounded.
2. See General Information for load circuits and waveforms.
Texas W2 |
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SN54F138, SN74F138
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

02932, MARCH 1987

® Designed Specifically for High-Speed SN54F138 . . . J PACKAGE
Memory Decoders and Data Transmission SN74F138 ... D OR N PACKAGE
Systems (TOP VIEW)
® Incorporates 3 Enable Inputs to Simplify A Use[ Vee
Cascading and/or Data Reception (B: E2 15 z?
3 14
® Package Options Include Plastic ‘‘Small G2A [J4 131] Y2
Outline’” Packages, Ceramic Chip Carriers, G28B Os 12[] Y3
and Standard Plastic and Ceramic 300-mil GI[Je nfQY4
DIPs Y77 10[]Y5
® Dependable Texas Instruments Quality and GND []s s[] Y6
Reliability
SN54F138 . . . FK PACKAGE
description (TOP VIEW)
The SN54F138 and SN74F138 circuits are 0 Oo
designed to be used in high-performance o< 2Z> >

memory-decoding or data-routing applications
requiring very short propagation delay times. In
high-performance memory systems this decoder
can be used to minimize the effects of system
decoding. When employed with high-speed
memories utilizing a fast enable circuit, the delay
times of this decoder and the enable time of the 9 10111213
memory are usually less than the typical access

Y1

Y2
NC
Y3
Y4

. ] NOOOWw
time of the memory. This means that the > Lz') 2> >

[}
]
[ ]
-]
o
72]
Q
effective system delay introduced is negligible. "é'
(o]

The conditions at the binary select inputs and the NC—Na internal connaction
three enable inputs select one of eight input
lines. Two active-low and one active-high enable
inputs reduce the need for external gates or
inverters when expanding. A 24-line decoder can
be implemented without external inverters and
a 32-line decoder requires only one inverter. An
enable input can be used as a data input for
demultiplexing applications.

The SN54F138 is characterized for operation
over the full military temperature range of
-55°C to 125°C. The SN74F138 is
characterized for operation 0°C to 70°C.

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

EXAS
necessarily include testing of all paramsters. INSTRUMENTS

POST OFFICE BOX 655012 « DALLAS, TEXAS 75265
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SN54F138, SN74F138
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

FUNCTION TABLE

ENABLE SELECT
OUTPUTS
INPUTS INPUTS.
G1 G2A G2B|C B A |Y0 Y1 Y2 Y3 Y4 Y5 Y6 Y7
X H X X X X{H H H H H H H H
X X H X X X|]H H H H H H H H
L X X X X X]H H H H H H H H
H L L L L L{L H H H H H H H
H L L L L HJH L H H H H H H
H L L t H L|H H L H H H H H
H L L L H HIH H H L H H H H
H L L H L L|H H H H L H H H
H L L H L H|H H H H H L H H
H L L H H L|H H H H H H L H
H L L H H H|H H H H H H H L
logic symbols (alternatives)t
2 o BIN/OCT L 151 M DMUX L 115) v
A1 (14 A—— 14
gl |, 1P——1 8l2) Go 1¥(._IY1
U {13) 7 {13}
c {3) 4 2b——Y2 c {3) 2 2k ya
2 T hEe spz s
o va Akt v,
G118 & 4 P.('I—O) G1 (6) & (10)
m — @ 5‘¥(9) Y5 ) 5Fe— Y5
- EZA‘E_,—)hl gN Py =N Y6 GZA# 6k {9) Y6
o®. G2B—o N Nt/ G288 A o I
®
-,
(/]
t These symbols are in accordance with ANSI/IEEE Std 91-1984 and 1EC Publication 617-12.
logic diagram (positive logic)
~N
(1) 1 5] vo
(A ____V";
: ' :i_)o._"'_'"__w
SELECT § 5 12 p 2
INPUTS ' L —
’ = )J Y3 DATA
OUTPUTS
1 va
3) p- 1
Cc _(__.D:
L } :D 10} _vg
G 4 7
ENABLE J g2 n———9q ] o————Y1
INPUTS "6 15
G1
Pin numbers shown are for D, J, and N péckages.
&
2-48 TEXAS
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SN54F138, SN74F138
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

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

Supply voltage, VCC -+« + v oo . -05Vto7V
Input voltaget . ... ... e -1.2Vto 7V
Input current . . . .. e et e e e P —30 mA to 5 mA
Voltage applied to any output in the highstate .. .......................... -0.5 Vto Vce
Current into any outputinthe low state . . .. ......... ... .. i, 40 mA
Operating free-air temperature range: SNS54F138 . . ... ... ... ... ... -65°C to 150°C

SN74F138 ................. e 0°C to 70°C
Storage temperature range . ... . ... . vuieun ittt et et e -65°C to 150°C

tThe input voltage ratings may be exceeded provided the input current ratings are observed.

recommended operating conditions

SN54F138 SN74F138 uNIT
MIN NOM MAX MIN  NOM  MAX
Vee Supply voltage 4.5 5 5.6 4.5 5 5.5 \'
V|4 High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 R 0.8 A"
llk  Input clamp current -18 -18 mA
loH High-level output current . -1 -1 mA
loL Low-level output current 20 20 mA &
TA  Operating free-air temperature -55 1256 0 70 °C 3
£
electrical characteristics over recommended operating free-air temperature range (unless otherwise )
noted) ©
SN54F138 SN74F138 ‘(-U‘
PARAMETER TEST CONDITIONS MIN_TYPS  MAX | MIN TYPS MAX UNIT [
ViK Vee = 4.5V, I = —18 mA -1.2 -1.2 \
VoH # Vee =45V, loH = ~1mA 2.5 3.4 2.5 3.4 \
VoL Vee = 4.5V, loL = 20 mA 0.3 0.5 0.3 0.5 \
[} Vee = 5.5V, Vi=7V 0.1 0.1 mA
IH Vee = 5.5V, V=27V 20 20 pA
I Vee = 5.5V, V) =05V -0.6 -0.6 mA
Ios Y Vee = 5.5V, Vo =0 - 60 -150 | —60 -150 | mA
Icc Vce = 56.5V, See Note 1 13 20 13 20 | mA

For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.

5 All typical values are at Ve = 5V, Tp = 25°C.

1 Not more than one output should be shorted at a time and the duraticn of the short circuit should not exceed one second.
#Forthe SN74F138atVoe = 4.75Vandlgy = — 1 mA, Vo min = 2.7V.

NOTE 1: Igc is measured with outputs enabled and open.

. i
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SN54F138, SN74F138
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

switching characteristics (see Note 2)

Ve =5V, Vce = 45Vto5.5V,
Cy = 50 pF, Cp = 50 pF,
FROM T0 R_ = 5009, Rp = 5009,
PARAMETER (INPUT) | (OUTPUT) Ta = 25°C Ta = MIN to MAX? uNIT
‘F138 SN54F138 SN74F138
MIN TYP  MAX MIN MAX MIN MAX
tPLH A,B, v 2.7 5.2 7.5 2.7 12 2.7 8.5 ns
tPHL orC 3.2 5.7 8 3.2 - 9.5 3.2 9
tPLH G2Aor v 2.7 5 7 2.7 1 2.7 8 ns
tPHL G2B 2.2 4.9 7 2.2 8 2.2 7.5
tPLH 3.2 5.8 8 3.2 12,5 3.2 9
tPHL G Y 2.7 5.2 7.5 2.7 8.6 2.7 8.5 ns

t For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 2: See General Information for load circuits and waveforms.
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ADVANCE SN54F151, SN74F151
INFORMATION 1 OF 8 DATA SELECTORS/MULTIPLEXERS

02932, MARCH 1987

® 8-Line to 1-Line Multiplexers can Perform SN54F151 . . . J PACKAGE
as: SN74F151 ... D OR N PACKAGE
Boolean Function Generators ' (TOP VIEW)

Parallel-to-Serial Converters

Data Source Selectors 03[ Usel] vee
D2(]2 15| | D4
® Package Options Include Plastic “’Small D1[Js a[JD5
Outline’” Packages, Ceramic Chip Carriers, po 4 13 :] D6
and Standard Plastic and Ceramic 300-mil Y[s 12[]D7
DIPs wlls n[da
® Dependable Texas Instruments Quality G[» 1ops
Reliability GND[}s o]lC
description SN54F151 . . . FK PACKAGE
These monolithic data selectors/multiplexers {TOP VIEW]
provide full binary decoding to select one of eight NO O 8 <
data sources. The strobe input (G) must be at ) ooz>0 ;
a low logic level to enable the inputs. A high level 3 2 2
at the strobe terminal forces the W output high D1 D5
and the Y output low. . Do D6 "
The SN54F151 is characterized for operation NC NC "a';
over the full military temperature range of Y D7 O
-55°C to 125°C. The SN74F151 is w 14Q A =
characterized for operation from 0°C to 70°C. \n
oo o )
FUNCTION TABLE g< ®©
INPUTS QUTPUTS . . D
NC—No internal connection
SELECT STROBE v w
C B A G . t
X X X m T logic symbol
L L L L po DO
5T MUX
L L H L D1 D1
= (D
L H L L p2 D2 Gan N
L H H L D3 D3 Ao 1%) Lo
H oL oL L D4 DA 8o 63
H L H L D5 D5 ¢ 2
H H L L D6 D6 bo @) 0 5)
H H H L D7 D7 D1 2) 1 @Y
D2 2 P—w
H = high level, L = low level, ps 1, :
X = irrelevant Da {15) 4
DO,D1'... D7 = the level of the 5 114 5
D respective input D (13)
ps (12) N
D7 7
T This symbol is in accordance with ANSI/IEEE Standard 91-1984
and IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
UNLESS OTHERWISE NOTED this document contains . Copyright © 1987, Texas Instruments Incorporated
ADVANCE INFORMATION on new products in the /]
sampling or preproduction phase of development.
Characteristic data and other specifications are 2-51
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SN54F151, SNT4F151

ADVANCE
1 OF 8 DATA SELECTORS/MULTIPLEXERS INFORMATION
logic diagram (positive logic)
g <D
’DO (4)
i < e’
D1 i3
< J
p2 2
[/
D3 1)
D—I_ {5
DATA [ Y
INPUTS ), (15) 3 ® W
2 ]
{14)
D5
o )
g, = Y
(13
D6 N\
[72]
= =/
8 D7 (12)
-
(7] ~ ),
[ . N
L
DATA (10)
SELECT ﬂ B —DF
(BINARY) i
L c (9) |> E
Pin numbers shown are for D, J, and N packages.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SUPPlY VOB, VO - - v v ittt ittt et e ettt e e -05Vto7V
Input voltaget . . ... .. e -1.2Vto7V
INPUL CUITENt . . et it ittt i e e e, —30 mA to 5 mA
Voltage applied to any output inthe highstate . . .......................... —-0.5 Vto Vce
Current into any output inthe low state . . .. ..o vttt ittt et e 40 mA
Operating free-air temperature range: SN54F151 . ........................ —65°C to 150°C
SN74F151 .. ... . e 0°C to 70°C
Storage temMperature range .. .. .. .....c..ccceeeuieeteneneeesnerneennns. —65°C to 150°C
1t The input voltage ratings may be exceeded provided the input current ratings are observed.
i
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ADVANCE SN54F151, SN74F151
INFORMATION 1 OF 8 DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN54F151 SN74F151 UNIT
MIN NOM MAX | MIN NOM MAX

Vee  Supply voltage 4.5 5 5.5 4.5 5 5.5 v
V|4 High-level input voltage . 2 \
ViL Low-level input voltage 8 0.8 v
ik Input clamp current 18 -18 mA
loH High-level output current =1 -1 mA
loL Low-level output current 20 20 mA
Ta  Operating free-air temperature : ~-55 ¢ 125 [}] 70 °c

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

SN54F151 SN74F151
PARAMETER TEST CONDITIONS N vt mAx ] win Tvet max ] UNT
VIK Vee = 4.5V, I = -18 mA -1.2 \
VoH 1 Vgc = 4.5V, IoH = -1 mA 25 3.4 v
VoL Vee = 4.5V, loL = 20 mA 0.3 0.5 \
1 Vce = 5.5V, Vi=7V 0.1 | mA
IIH Vee = 5.5V, V) =27V 20 rA &
T8 Vee = 5.5V, V=05V ~0.6 mA o
lost Vee = 5.5V, Vo =0 -60 -150 | mA g
Icc Vcec = 5.5V, Vi = 45V 136 21| mA 7]
switching characteristics (see Note 1) S
Vee =56V, Veg =45Vto55V, 8
CL = 50 pF, CL = 50 pF,
FROM TO RL = 500 Q, Ry = 500 @,
PARAMETER | inpuT) | (OUTPUT) T: - 25° T: = MIN to maxt uniT
F151 SN54F151 SN74F151
MIN __ TYP  MAX [ MIN MAX MIN MAX
tpLH ~AB W 3.7 6.6 10 3.7 11
tPHL orC 2.7 4.6 6.5 2.2 7
tPLH AB v 3.7 7.6 13 3.7 14
tPHL or C 4.2 7.6 12 3.7 13
tLH _ 2.7 4.6 6.5 2.7 7
tPHL G w 3.7 6.6 8.5 3.7 9
tPLH _ 4.2 7.6 10 3.7 12.5
tPHL G Y 3.2 5.6 8 s 3.2 8.5
tPLH 2.2 41 6 2.2 7
tPHL b w 1 2.1 4 1 5
tPLH b v 3.2 5.6 9.5 3.2 11
tPHL 3.2 5.1 7 3.2 8

TFor conditions shown as MIN or MAX, use the appropriate value specmed under Recommended Operating Conditions.

*All typical values are at Vg = 5V, Tp = 25°C.

$Not more than one output should be shorted at a time and the duratlon of the short circuit should not exceed one second.
For the SN74F151 at Vee = 475 Vand lgy = -1 mA, Vo min = 2.7 V.

NOTE 1: See General Information for load circuits and waveforms.
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SN54F153, SN74F153
DUAL 1-OF-4 DATA SELECTORS/MULTIPLEXERS

2832, MARCH 1987

® Permits Multiplexing from N Lines to 1 Line SNG4F163 . . . J PACKAGE
SN74F153 ... D OR N PACKAGE
Performs Parallel-to-Serial Conversion (TOP VIEW)
Str({be (Enablg) Line Provided for Cascading 18T el vee
(N lines to n lines) B2 150126
® Package Options Include Plastic ‘’Small 1c3[fs  1[JA
Outline”’ Packages, Ceramic Chip Carriers, 1c2[Ja  13[]2c3
and Standard Plastic and Ceramic 300-mil 1ci@s 12[]2c2
DIPs 1colfse 11[J2ct
! 1wv[ds 1o[d2co
® Dependable Texas Instruments Quality and GND s o2y
Reliability
description SN54F153 . . . FK PACKAGE
. {TOP VIEW)
Each of these data selectors/multiplexers o
contains inverters and drivers to supply full mI(:J % é)lg

binary decoding data selection to the AND-OR
gates. Separate strobe inputs (G) are provided
for each of the two four-line sections.

>
N

2C3
The SN54F153 is characterized for operation NC o
over the full military temperature range of 202 f.';
—~-55°C to 125°C. The SN74F153 is 21 Q
characterized for operation from 0°C to 70°C. ﬁ
FUNCTION TABLE ‘g
SELECT
INPUTS DATA INPUTS STROBE OuTPUT NC—No internal connection Q
B _A|CO c1_c2_ c3 G Y .
X X| X X X X| H C logic symbolt
L L L X X X L L
L L H X X X L H
L Hlx L x x L L 4 o\ o
A Yo%
L H X H X X L H B _‘l 3 .
H L X X L X L L 15 " TOX
A I B
H H|X X X H L H 115 1] ) 4y
1C2 3 ;
Select inputs A and B are common to both sections, 10_2 3 . 3
2 O
2co (10
2c1 (1 9,y
2c2 JgT.
2C3
. t This symbol is in accordance with ANSI/IEEE Std 91-1984 and
' IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to
specifications per the terms of Texas Instruments 2.55

standard wamntJ. Production processing does not

Texas
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SN54F153, SN74F153
DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS

logic diagram (positive logic)

sjoays eiea N

{7)__ ouTpPuT
DATA1 < L v

4
1c2 @

3 ;:D—'
1c3
(2 '
5 1

SELECT <

(14) L
A —-—I >|

10
(“2co0 110 .|

{(11)

2C1

DATA 2 < \ (9) OUTPUT

202 {12) 2y

(13}

(2C3

_ us)
5 >

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

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

SUPPlY VORAGE, VO + v v vttt ittt e i e e e e e e et e -05Vto7V
Input voltage® . ......... e e e e e e e e e -1.2Vto7V
Inputcurrent . .. .. .. it s e —30 mA to 5 mA
Voltage applied to any output in the highstate . . . .......... e -0.5V to Vce
Current into any outputinthelowstate . ......................... Seeaaraiaranan 40 mA
Operating free-air temperature range: SNS54F153 . ..... ... ... ... .. ........ —65°C to 150°C

SN74F153 ... e 0°C to 70°C
Storage temperature range . . . ... ... ... eremnneeensorennnneennnsenn. -65°C to 150°C

tThe input voltage ratings may be exceeded provided the input current ratings are observed.

2:56
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SNb54F153, SN74F153
DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN54F153 SN74F153 uNIT
MIN _NOM_MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \%
ViH High-level input voltage 2 2 \"
V|L Low-level input voltage 0.8 0.8 \"
ik  Input clamp current -18 -18 mA
loH High-level output current . -1 -1 mA
loL Low-level output current 20 20 mA
Ta  Operating free-air temperature -55 125 o] 70 °Cc
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
PARAMETER TEST CONDITIONS SNS4F153 SN74F153 uNIT
MIN_TYP! MAX | MIN_TYP} MAX
ViK Vee = 4.5V, If = -18 mA -1.2 -1.2 v
VoH 1 . Vge = 4.5V, IoH = —1 mA 25 3.4 25 3.4 v ]
VoL Vce = 4.5V, loL = 20 mA 03 05 03 05| V ' 2
] Vee = 6.5V, V=7V 0.1 . 0.1 mA
1 Vee = 6.5V, Vp =27V 20 20 #A
I8 Vee = 5.5V, V=05V —-0.6 -0.6 mA z’;
losé Vee = 5.5V, Vg =0 -60 -150 | -60 -150 | mA 8
Icc Vce = 5.5V, V| =0 12 20 12 20 | mA L
\n
switching characteristics (see Note 2) ©
-t
Vec=5V. Vee = 45V1056.5V, 1
Cy = 50 pF, CL = 50 pF, (a]
PARAMETER | 'HOM T0 R = 5002, RL = 6002, o
(INPUT) | (OUTPUT) Ta = 25°C Ta = MIN to MAXT
‘F153 SN54F153 SN74F153
MIN TYP  MAX MIN * MAX MIN MAX
tpLH AorB v 3.7 7.7  10.5 3.7 14 3.7 2l
tPHL 2.7 6.6 9 2.7 11 2.7 10.5
tpLH . 3.7 6.7 9 3.7 11.5 3.7 10.5
G Y ns
TPHL 2.2 5.3 7 1.7 9 1.7 8
tPLH 2.2 4.9 7 1.7 9 2.2 8
c Y ns
tPHL 2.2 4.7 6.5 1.7 8 1.7 7.5

1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.

% All typical values are at Vo = 5V, Ta = 25°C.

8 Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
TForthe SN74F153 atVog = 4.75Vandlgy = — 1mA, Vgymin = 2.7V,

NOTE 1: See General Information for load circuits and waveforms.
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ADVANCE SN54F157A, SN74F157A
INFORMATION QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

D2932, MARCH 1987

® Buffered Inputs and Outputs SN54F157A. . .J PACKAGE
SN74F157A...D OR N PACKAGE
® Package Options Include Plastic ‘’Small (TOP VIEW)

. Outline’’ Packages, Ceramic Chip Carriers,

and Standard Plastic and Ceramic 300-mil AB 1 Uis[] Vee
DIPs 1Al 1s[G
. 1Bz 14d2A
® Dependable Texas Instruments Quality and 1Y []a 13[] 4B
Reliability 2A s 12[] aY
28[Je 11[J3A
description 2y}  10[d 3B
The ‘F157A is a quadruple 2-input multiplexer/ GND s 9}13Y
data selector featuring a common strobe input SN54F157A. . .FK PACKAGE
(G). When the strobe is high, all outputs are low. (TOP VIEW)

When the strobe is low, a 4-bit word is selected
from one of two sources and is routed to the four
outputs. The ‘F157A presents true data.

The SN54F157A is characterized for operation
over the full military temperature range of
—-55°C to 125°C. The SN74F157A s
characterized for operation from 0°C to 70°C.

4A
4B
16[]NC

N

150} 4y 1]
FUNCTION TABLE 14 3A @
9 10111213 -d=.>
INPUTS OUTPUT >o09>a3 n
STROBE SELECT | DATA v Ngzoo ®
[ A/B A B -
H X X X L NC—No internal connection 13
L L L X L Q
L L H X H logic symbolt
L H X L L N
L H X H H g (15) a4 En
A/B (1) G1
1A -——(2) h'.' MUX 4 (4)
(3) ! f——— 1Y
1B _5)__ 1
2A 5 (7) P
2 (6) —
8 (11)
K (9)
———— 3Y
® 1
aA (12)
e 4Y
4B 13)
TThis symbol is in accérdance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
ADVANCE INFDRMATIOH documents cnnum . Copyright © 1987, Texas Instruments Incorporated
on new in the
preproduction phase of development. Charamnstlc TE b
data and other specifications are subject to change 2-59
without natice. ! o lNSTRUMEN'rS
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SN54F157A, SN74F157A
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

ADVANCE
INFORMATION

logic diagram (positive logic)

1A (2)
(4)
1Y
1B (3) f
2A (5) I
1
(7)
(6) 2y
2B —
{11) |
3A i
] (9)
3y
3B {10)
[
aA (14) :
(12)
{13) ay
4B —
e y
STROBE G ::T'J‘{}
SELECT A/B—
|>—-| >0
' N
vV
Pin numbers shown are for D, J, and N packages.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SUPPlY VOItAGE, VO - - - v v o v e e ettt et e e, -0.5Vto7V
Input voltaget . ... . -1.2Vto7V
INPUt CUITENt . L o e e —-30 mA to 5 mA
Voltage applied to any outputinthe highstate . . .................covuiun... -0.5VtoVce
Current into any output inthe low state . . .. ................... e e 40 mA
Operating free-air temperature range: SNS4F157A .......... ... ... ... -55°C to 125°C
SN74F167A . .. . . e e 0°C to 70°C
Storage temperature FTaNGE - . . . . v v v vttt et e e e —65°C to 150°C
The input voltage ratings may be exceeded provided the input current ratings are observed,
recommended operating conditions
SN54F157A SN74F167A UNIT
MIN NOM MAX MIN NOM MAX
Vce  Supply voltage 4.5 5.5 4.5 5 5.5 \'A
ViH  High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 Vv
174 Input clamp current -18 -18 mA
IoH High-fevel output current -1 -1 mA
loL Low-level output current 20 20 mA
TA Operating free-air temperature -55 125 (o] 70 °Cc
i
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ADVANCE SN54F157A, SN74F157A,
INFORMATION QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

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

SN54F157A SN74F157A
PARAMETER TEST CONDITIONS . N TYPE MAX TN TYRE mAx | UMIT
VIK Vee = 4.5V, I = -18 mA -1.2 -1.2 \
VoH 1 Ve = 4.5V, IoH = -1 mA 2.5 3.4 2.5 3.4 \4
VoL Vce = 4.5V, oL = 20 mA 0.3 05 03 05 %
[ Vce = 5.5V, Vi=7V 0.1 0.1 | mA
IIH Vee = 5.5V, V| =27V 20 20 pA
[ Vcc = 5.5V, Vi =05V ~0.6 ~0.6 | mA
Ios$ Vee = 5.5V, Vo =0 - 60 -150 | —60 -150 | mA
icc Vce = 5.5V, V=45V 15 23 16.5 23 | mA
switching characteristics (see Note 1)
Vee =5V, Ve =45Vtob65V,
Ci = 50 pF, Cp = 50pF,
FROM TO RL = 5009, Ry = 5009,
PARAMETER | inpum) | loutPUT) Ta = 25°C Ta = MIN to MAXT unIr
‘F157A SN54F157A SN74F157A
MIN TYP  MAX MIN MAX MIN MAX 2
tPLH B v 3.2 6.6 10 3.2 12 3.2 11 ns o
tPHL 2.2 4.6 7 2.2 9 2.2 8 (V)
tPLH - N 2 66 95 | 42 13| 4.2 (KN U-CD
tPHL 1.7 4.1 6.5 1.7 7.5 1.7 7
tPLH AorB v 1.7 4.1 6 1.7 7.5 1.7 65| )
tPHL 1.7 3.6 5.5 1 7.5 1.2 7 ©
(m]

tFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.

Al typical values are at Vog = 5V, Ta = 25°C.

5Not more than one output should be shorted at a time and the duration of the short cnrcunt should not exceed one second.
1For the SN74F157A at Vec = 475V and gy = -1 mA, Vo min = 2.7 V.

NOTE 1: See General Information for load circuits and waveforms.
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ADVANCE
INFORMATION

SN54F158A, SN74F158A

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

D2932, MARCH 1987

@ Buffered Inputs and Outputs

SN54F158A. . .J PACKAGE
SN74F158A...D OR N PACKAGE

® Package Options Include Plastic ‘*Small (TOP VIEW)
Outline’’ Packages, Ceramic Chip Carriers, _
and Standard Plastic and Ceramic 300-mil AB [ Uie[] Vee
DIPs 1A02 1sJG
! B[]z 14[J4A
[ De{)enc!able Texas Instruments Quality and 1Y [Qa 13[0 48
Reliability 2A[0s  12[]ay
L 286[0s  n[J3a
description 2yQr  1w0fdas
The SN54F158A and SN74F158A are quadruple GND []s o[ ])3Y
2-input multiplexer/data selectors each featuring FK PACKAGE
a direct strobe input (G). When the strobe is high, SN54F158A. . .
. ) (TOP VIEW)
all outputs are high. When the strobe is low, a
4-bit word is selected from one of two sources <20 9
and is routed to the four outputs. The data Cl<Zz >0
presented is inverted. 2
The SN54F158A is characterized for operation 1804 4A 2
over the full military temperature range of 1Y {15 170 48
~559C to 125°C. The SN74F158A is NC [i6 160 NC "
characterized for operation from 0°C to 70° C. 2A Q17 150 4y -t
2B []8 14[] 3A 8
FUNCTION TABLE g1z £
>o0Q>a /)]
INPUTS OuUTPUT N 5 =0 [ ]
STROBE SELECT DATA v -
[} A/B B NC—No internal connection 8
X X X H
L L L X H logic symbolT
L L H X L
L H X L H
L H X H L & U8 el ey
am e
m |
(2) =
1A ) [T Mux @y
1B -(5—)-—-— 1
2A .(T—— = {7 2y
B}
3A ]
(10) 19 3y
%8 {14)
QA e
- {(13) ﬂ ay
48 ———]
TThis symbol is in accordance with ANSV/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
ADVANCE INFORMATION documents contain . Copyright © 1987, Texas Instruments Incorporated
R I B |
reproduction phase avelo| n 3 isti
a;l:’: :‘?(d Il:;ltliu:r:'spaciﬁutions gm subject to change IN SleE#S"iE NTS 2-63
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SN54F158A, SN74F158A

ADVANCE

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS INFORMATION
logic diagram (positive logic)
1A 12)
(4)
1Y
1B (3)_
2a \(5) I
(7)
2Y
28 (6)
aA (11)
3B {10)
aA (14) I
(12}
ay
a8 {13)
15) 1
STROBE G —i-————-—cr:D__
SELECT A/B a
Pin numbers shown are for D, J, and N packages.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, VCC + v+ v e v v i e e e e e -05Vto7V
Input voltageT . . ... ... ... ... .... et e e -1.2Vto7V
L3 oYU o TU T =T o | —30 mA to 5 mA
Voltage applied to any outputinthe highstate. .. .......................... -0.5V to Vce
Current into any output inthe low state . . . ... . ... it i e e 40 mA
Operating free-air temperature range: SN54F158A . .. ..................... —-55°C to 125°C
SN74F168A . . ... .. e 0°C to 70°C
Storage tempPerature FaNge . . . . vt vttt et e et et et e —-65°C to 150°C
1The input voltage ratings may be exceeded provided the input current ratings are observed.
recommended operating conditions
SN54F158A SN74F1568A J unir
MIN NOM MAX MIN NOM MAX
Vcc - Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 \2
ViL Low-level input voltage 0.8 0.8 \%
K Input clamp current -18 -18 mA
10H High-leve! output current -1 -1 mA
loL Low-level output current 20 20 mA
Ta Operating free-air temperature -565 125 o] 70 °c
i
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ADVANCE ' SN54F158A, SN74F158A
INFORMATION QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

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

SN54F158A SN74F158A
PARAMETER TEST CONDITIONS TR TR E TR TR
Vik Vee = 4.5V, | = -=18 mA -1.2 -1.2 \
VoH 1 Vee = 4.5V, IoH = -1 mA 2.5 3.4 2.5 3.4 \
VoL Vce = 4.5V, oL = 20 mA 03 05 03 056 | V
Iy Vee = 6.5V, V=7V 0.1 0.1 mA
IH Vce = 5.5V, Vi =27V 20 20 | uA
IiL Vee = 5.5V, V=05V -0.6 -0.6 mA
los? Vee = 5.5V, Vo =0 -60 -150 | -60 -150 | mA
Icc Vee = 6.5V, Vi =45V 10 15 10 15 | mA
switching characteristics (see Note 1)
Vec =5V, Vce =45Vtob5V,”
CL = 50 pF, CL = 50 pF,
FROM TO RL = 500 @, RL = 500 Q,
PARAMETER | npuT) | (OuTPUT) 1’; - 25°C T: = MIN to MAXT UNIT 2
'F158A SN54F158A SN74F158A :
MIN ___TYP ___MAX | MIN MAX MIN MAX o
tPLH _ 2.2 5.1 8.5 2.2 10.5 2.2 9.5 -
PHL AB Y 17 41 55 | 17 ] 1.7 7 ns g
tPLH _ 1.7 4.1 6 1.7 8 1.7 7 =
tPHL G M 1.2 3.6 6 | 1.2 7 1.2 6.5 ns (7]
PHL 1.7 3.6 5.9 1.7 8.5 1.7 7 ©
PPLH AorB Y 1 2.1 7 7 5 7 2.5 ns ‘6
(]

tFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.

Al typical values are at Vo = 5V, Ta = 25°C.

$Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
9For the SN74F158A at Vee = 4.75Vand Igy = —1 mA, Voq min = 2.7 V.

NOTE 1: See General Information for load circuits and waveforms.
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SN54F160A, SN54F162A, SN74F160A, SN74F162A

ADVANCE
INFORMATION SYNCHRONOUS 4-BIT DECADE COUNTERS
D2932, MARCH 1987
® Internal Look-Ahead for Fast Counting SN54F160A, SN54F162A . . . J PACKAGE
! ) SN74F160A, SN74F162A . .. D OR N PACKAGE
® Carry Output for n-Bit Cascading (TOP VIEW)
® Fully Synchronous Operation for Counting cwl Vs Vee
® Package Options Include Plastic ‘’Small CLK EZ 15/ |RCO
Outline’” Packages, Ceramic Chip Carriers, AL]3 14 B Qa
and Standard Plastic and Ceramic 300-mil B E“ 13l Qg
DIPs . cls 20 Qc
. ps 1dap
® Dependable Texas Instruments Quality and
Reliabilit EnpCl7 oplent
¥ eno [s___s[1T0AD

description

SN54F160A, SN54F162A . . . FK PACKAGE
(TOP VIEW)

These synchronous, presettable decade
counters feature an internal carry look-ahead for
application in high-speed counting designs.
Synchronous operation is provided by having all

flip-flops clocked simultaneously so that the

outputs change coincident with each other when gA 2
so instructed by the count-enable inputs and B
internal gating. This mode of operation gc a
eliminates the output counting spikes that are c (-}
normally associated with asynchronous (ripple % .GC,
clock) counters; however, counting spikes may 77}
occur on the ripple carry output (RCO). A
buffered clock input triggers the four flip-flops S
on the rising (positive-going) edge of the clock @©
input waveform. NC—No internal connection (a]
The counters are fully programmable; that is,
they may be preset to any number between
0 and 9. As presetting is synchronous, setting up a low level at the load input disables the counter and
causes the outputs to agree with the setup data after the next clock pulse regardless of the levels of the
enable inputs.
If one of these decade counters is preset to a number between 10 and 15 or assumes such an invalid
state when power is applied, it will progress to the normal sequence within two counts as shown in the
State Diagram.
The clear function for the ‘F160A js asynchronous and a low level at the clear input sets all four of the
flip-flop outputs low regardless of the levels of the clock, load, or enable inputs.
The clear function for the ‘F162A is synchronous and a low level at the clear input sets all four of the
flip-flop outputs low after the next low-to-high transition of the clock regardless of the levels of the enable
inputs. This synchronous clear allows the count length to be modified easily by decoding the Q outputs
for the maximum count desired. The active-low output of the gate used for decoding is connected to the
clear input to synchronously clear the counter to 0000 (LLLL).
The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without
additional gating. Instrumental in accomplishing this function are two count-enable inputs and a ripple carry
output. Both count-enable inputs (ENP and ENT) must be high to count, and ENT is fed forward to enable
the ripple carry output (RCO). RCO thus enabled will produce a high-level pulse while the count is 9 (HLLH).
This high-level overflow ripple carry pulse can be used to enable successive cascaded stages. Transitions
at the ENP or ENT are allowed regardless of the level of the clock input.
Hgbﬁ%%g]ilﬁ%%gﬁ;ﬂg;igﬂlh;z ‘:n;lrl‘l::’ll:l:‘:l!ill’:ltig: % Copyright © 1987, Texas Instruments Incorporated
st o and otherspatifications. rs Texas 2.67
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SN54F160A, SN54F162A, SN74F160A, SN74F162A ADVANCE
‘SYNCHRONOUS 4-BIT DECADE COUNTERS INFORMATION

description (continued)

These counters feature a fully independent clock circuit. Changes at control inputs (ENP, ENT, or LOAD)
that will modify the operating mode have no effect on the contents of the counter until clocking occurs.
The function of the counter (whether enabled, disabled, loading, or counting) will be dictated solely by
the conditions meeting the setup and hold times.

The SN54F160A and SN54F162A are characterized for operation over the full military temperature range
of —55°C to 125°C. The SN74F160A and SN74F162A are characterized for operation from 0°Cto 70°C.

state diagram

[~ e o fe o) ]

0]
15}
[14)
13]
12]

logic symbolsT

'F160A ‘F162A
DECADE COUNTERS WITH DIRECT CLEAR' DECADE COUNTERS WITH SYNCHRONOUS CLEAR
CTRDIV 10 ' CTRDIV 10
TR %b“ CT=0 om sl ser-0
TOAD M1 T0AD gt M1
M2 (15) M2 {15)
T=9 pe———e—e— RCO -g | RCO
ENT ——:;:” G3 3cT=9 . ENT ———';0) G3 3¢cT=-9
Enp ~—f Ga ene A1 ga
CLK -(E)——E‘CSIZ,3A+ A cik 2 ;6512,3,%
o
3 14 14
PRI oy 19 oa PRI oy 23 0a
@ 13 @1 13)
o} (2] iz 0B %} 2l 121 08
c ‘ ] L2 o c [ 14 |12 .
6) 1 61 11
p ——I| 18] - op D 18) L op

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

SN54F160A, SN74F160A

INFORMATION ' SYNCHRONOUS 4-BIT DECADE COUNTERS

'F160A logic diagram (positive logic)

ot - >0
>

9)

1o .

{7)

b

(16}

RCO

(14)

b
o—cD G2
2)

CLK %e —op>1,27/C3
(3)

A 1.3D
M1

R

[*]

Qp

(13)

o> 1,2T/C3
(4)

B 1.3D
M1

Qg

Data Sheets H

b

{12)

{5)

1.3D
M1

=T
— 62
"_({>_—'|J > 7,2T/C3
I

R
G2

Qc

(11

—OP> 7,2T/C3
(6)

Qp

D 1,3D
M1
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SN54F162A, SN74F162A ADVANCE
SYNCHRONGUS 4-BIT DECADE COUNTERS INFORMATION
‘F162A logic diagram (positive logic)
L)
o
ENT [ )18 oo
U] |/
ENP ———
Y b
G2 114)
2 > 7,27/C3 O
e
O
[ 9 3R E
o { °D —
o < G2 13)
7 — o> T.21/C3 %8
= L) 1.3D
(1] D~
o M1
~*
(/]
-]
' & E
I: |I ﬁ‘ G2 f "2,
1 op>1.21/C3 C -
e 1.3D
o]
M1
[
3R
b
6z an_,
o> 1,2T/C3 D
08! 1,30
M1
i
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ADVANCE SN54F160A, SN54F162A, SN74F160A, SN74F162A
INFORMATION SYNCHRONOUS 4-BIT DECADE COUNTERS

logic symbol, each flip-flop (positive logic)

IN ‘F160A IN ‘F162A
WITH DIRECT CLEAR WITH SYNCHRONOUS CLEAR
R—-0 — R-——3R
R R o— Q1 R 3 b—— a1
TE G2 a1 TE G2 a1
CLK ——op> 1.27/C3 az CIK ——op>T.21/C3 a2
D 1,3D D 1.3D py
- b—— 02 . o—
LOAD M1 LOAD M1 az

logic diagram, each flip-flop in ‘F160A (positive logic)

R
| ED:D 1 >
TE g , _
(TOGGLE ENABLE) = | - _D__ -
Q1 :2
CIK .
D ¢
1 o
[
]
-
©
D Q
LOAD ®

logic diagram, each flip-flop in ‘F162A (positive logic)

R
i b—m
TE ——4 -
(TOGGLE ENABLE)
oD -
TIK
a2
-
a2
D
LOAD
T {lp
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SN54F160A, SN54F162A, SN74F160A, SN74F162A ADVANCE
SYNCHRONOUS 4-BIT DECADE COUNTERS INFORMATION

typical clear, preset, count, and inhibit sequences

lilustrated below is the following sequence:
1. Clear outputs to zero {('F160A is asynchronous; ‘F162A is synchronous)
2. Preset to BCD seven '
3. Count to eight, nine, zero, one, two, and three
4. Inhibit

am L]
ToAD LJ

(AT : - —

INPUTS

DATA N _l I-
]

Cc

N

LEETT
LErrrin
RN

I

I

|
P

LETL T
|
|

o
-

] ~ — — — — —
v
Y] I 1 f
| ' -
g ENP | ; oo | __I
o | | 1 i ' !
3 | | | ; |
(73 ENT | ! ! I | | I__—
T :
iy | i
aA__ 1 _. LI L4 L5
| ] )
] ' | ]
@ 1 I [
OQUTPUTS < _ ! ! :
LN D !
g :
Lo _i_ ' | | )
' | | )
Lo ! i I
RcO [ | i I l i
Pl 17 i8 9 0o 1 2 3
| l ———counr { INHIBIT
SYNC PRESET :
CLEAR
ASYNC
CLEAR

i
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SN54F160A, SN54F162A, SN74F160A, SN74F162A
SYNCHRONOUS 4-BIT DECADE COUNTERS

ADVANCE
INFORMATION

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

SUPPIY VOIAGE, VG « o v o et e et et e et et e e e e e -05Vto7V
INPUE VOItagE T & .o e e -12Vto7V
Inputcurrent . . . ... ... .. ... e e i e e e —30 mA to 5 mA
Voltage applied to any output in the highstate . . .......................... -0.5 Vto Vce
Current into any output inthe low state . . . ... ... .ttty 40 mA
Operating free-air temperature range:  SN54F160A, SN54F162A .. ........... —-65°C to 150°C

‘ SN74F160A, SN74F162A . ... ............. 0°C to 70°C

Storage temperature range

tThe input voltage ratings may be exceeded provided the input current ratings are observed.

recommended operating conditions

SN54F160A SN74F160A
SN54F162A - SN74F162A UNIT
MIN NOM MAX | MIN NOM_ MAX
Vce  Supply voltage 4.5 4.5 5 5.5 \
VIH High-level input voltage 2 . Vv 2 .
VIL Low-level input voltage ,. 0.8 \
K Input clamp current -18 mA
lo4  High-level outut current -1 | mA 3
oL Low-level output current 20 mA (4]
TA Operating free-air temperature -55 125 0 70 °c Q
=
electrical characteristics over recommended operating free-air temperature range {(unless otherwise »
noted) S
SN54F160A SN74F160A 8
.PARAMETER TEST CONDITIONS SN54F162A SN74F162A UNIT
MIN TYP! MAX | MIN TYP? MAX
ViK Vee =45V, If = -18 mA -1.2 -1.2 \'
VouSs Vee = 4.5V, IoH = ~1 mA 25 34 \Y
VoL Vce =45V, loL = 20 mA 0.3 0.5 \
] Vee =556V, Vi=7V 0.1 mA
H Ve =55V, Vi =27V 20 uA
ENP, CLK,
A, B, C,D -0.6
I | ENT, LTOAD Vee = 5.5V, Vi =05V -1.2 | mA
CLR ('F160A) -0.6 -0.6
CIR ('F162A) -1.2 -1.2
10s 1 Vee = 5.5V, Vo =0 -60 -150 [ -60 -150 | mA
Icc Voe = 6.5V 37 55 37 55 | mA
* All typical values are at Vgc = 5V, T = 25°C.
§5For SN74F160A and SN74F162A at Vee = 4.75Vand g = —1 mA, Vo min = 2.7 V.
1Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
3
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SN54F160A, SN54F162A, SN74F160A, SN74F162A ADVANCE
SYNCHRONOUS 4-BIT DECADE COUNTERS INFORMATION -
timing requirements
Vec =5V, Vec = 4.5Vtob5V,
TA = 25°C TA = MIN to MAX?
‘F160A, ‘F162A SN54F160A SN74F160A UNIT
SN54F162A SN74F162A
MIN MAX | MIN MAX | MIN MAX
felock Clock frequency 0 100 o 90 | MHz
Setup time, data (A, B, C, D)
t
su high or low before CLKt 5 5 ns
N Hold time, data (A, B, C, D) 2 2 ns
hold high or low after CLKt
¢ Setup time, LOAD and (for [ High 1 11.6 n
S ‘F162A) TIA before CLKT | Low 85 95 s
¢ Hold time, LOAD and (for High 2 2 n
hold  c1624) TIR after CLK1 | Low 0 0 s
Setup time, ENP and ENT High 11 11.5 ns
U pefore CLKT Tow 5 5
2 . Hold time, ENP and ENT o o N
hold  pigh or tow after CLK1 s
Pulse duration, CLK
U tw X . 5 5 ns
high or low (loading)
9. ¢ Pulse duration, CLK High 4 4 ns
o w {counting) Low 3 7
(7] tw  Pulse duration, CLR low (‘'F160A} 5 5 ns
-3 Inactive-state setup time,
(5] tsy R + 6 6 ns
o® CLR high before CLK? (‘F160A)
a y
switching characteristics (see Note 1)
Vee =5V, Vec = 45Vto556YV,
CL = 50 pF, Cp = 50 pF,
RL = 500 0, RL = 500 Q.
M TO
PARAMETER (IF::UT) ) (OUTPUT) Ta = 25°C Ta = MIN to MAXT R UNIT
‘F160A. ‘F162A SN54F160A SN74F160A
: SN54F162A SN74F162A
MIN  TYP MAX | MIN MAX | MIN MAX
fmax 100 120 90 MHz
PLH — 2.7 5.1 7.5 2.7 8.5
CLK (LOAD high Any Q s
PHL { igh) ny 27 71 10 27 7] "
PLH - 3.2 656 85 32 95
LK (COAD | Any Q
TPHL CLK ow) nv 32 56 B85 32 55 ™
. E 4.2
tPLH CLK RCO 4.2 9.6 14 15 ns
tPHL 4.2 9.6 14 4.2 15
tpLH ENT RCO 1.7 4.1 7.5 1.7 8.5 s
tPHL 1.7 4.1 7.5 1.7 8.5
tPHL CLR (‘F160A) Any Q 47 86 12 4.7 13 ns
tPHL CLR ('F160A) RCO 3.7 7.6 105 3.7 11.56 ns
1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
*|nactive-state setup time is also referred to as ‘‘recovery time’’.
NOTE 1: See General Information for load circuits and waveforms.
i
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ADVANCE SN54F161A, SN54F163A, SN74F161A, SN74F163A
INFORMATION SYNCHRONOUS 4-BIT BINARY COUNTERS

D2932, MARCH 1987

® Internal Look-Ahead for Fast Counting SN54F161A, SN54F163A . . . J PACKAGE
. SN74F161A, SN74F163A . .. D OR N PACKAGE
® Carry Output for n-Bit Cascading (TOP VIEW)
® Fully Synchronous Operation for Counting » cir Uss vee
® Package Options Include Plastic ‘*Small cik 2 1s0Rco
Outline’’ Packages, Ceramic Chip Carriers, ALj3 14[] Qa
and Standard Plastic and Ceramic 300-mil s+ 130ag
DIPs c E 5 12 % ac
. DL]6 1nilQap
°
ge:.?e;::!:ble Texas Instruments Quality and ene 07 100 ENT
eliability eno Os __ eo[1ToAD
description . SN54F161A, SN54F163A . . . FK PACKAGE
These synchronous, presettable 4-bit binary (TOP VIEW)

counters feature an internal carry look-ahead for
application in high-speed counting designs.

Synchronous operation is provided by having all
flip-flops clocked simultaneously so that the
outputs change coincident with each other when 2
so instructed by the count-enable inputs and
internal gating. This mode of operation %)
eliminates the output counting spikes that are "d';
normally associated with asynchronous (ripple Q
clock) counters; however, counting spikes may ﬁ
occur on the ripple carry output (RCO). A
buffered clock input triggers the four flip-flops S
on the rising (positive-going) edge of the clock ©
input waveform. NC —No internal connection (=]
The counters are fully programmable; that is,
they may be preset to any number between O
_ and 15. As presetting is synchronous, setting up a low level at the load input disables the counter and

causes the outputs to agree with the setup data after the next clock pulse regardless of the levels of the
enable inputs.
The clear function for the ‘F161A is asynchronous and a low level at the clear input sets all four of the
flip-flop outputs low regardless of the levels of the clock, load, or enable inputs.
The clear function for the ‘F163A is synchronous and a low level at the clear input sets all four of the
flip-flop outputs low after the next low-to-high transition of the clock regardless of the levels of the enable
inputs. This synchronous clear allows the count length to be modified easily by decoding the Q outputs
for the maximum count desired. The active-low output of the gate used for decoding is connected to the .
clear input to synchronously clear the counter to 0000 (LLLL). )
The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without
additional gating. Instrumental in accomplishing this function are two count-enable inputs and a ripple carry
output. Both count-enable inputs (ENP and ENT) must be high to count, and ENT is fed forward to enable
the ripple carry output (RCO). RCO thus enabled will produce a high-level pulse while the countis 15 (HHHH).
This high-level overflow ripple carry pulse can be used to enable successive cascaded stages. Transitions
at the ENP or ENT are allowed regardless of the level of the clock input.

ADVANCE INFORMATION documents contain . Copyright © 1987, Texas Instruments Incorporated
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SN54F161A, SN54F163A, SN74F161A, SN74F163A ADVANCE
SYNCHRONOUS 4-BIT BINARY COUNTERS ‘ INFORMATION

description {continued)

These counters feature a fully independent clock circuit. Changes at control inputs (ENP, ENT, or LOAD)
that will modify the operating mode have no effect on the contents of the counter until clocking occurs.
The function of the counter (whether enabled, disabled, loading, or counting) will be dictated solely by
the conditions meeting the setup and hold times.

The SN54F161A and SN54F163A are characterized for operation over the full military temperature range
of —556°C to 125°C. The SN74F161A and SN74F163A are characterized for operation from 0°C to 70°C.

state diagram

[V
&  logic symbolst
(/7] 'F161A ‘F163A
g‘ BINARY COUNTERS WITH DIRECT CLEAR BINARY COUNTERS WITH SYNCHRONOUS CLEAR
2 CTRDIV 16 , CTRDIV 16
7] CLR ?T,)b CT=0 CR %b 5CT=0
TOAD —t M1 , [OAD -'—’t M1
M2 {15 M2 (15)
(10) act=15|—"% geo {10) 3CT=16 f—— RCO
ENT 5 63 ENT o1 63
ENP > G4 . ENP o ] G4
ek 2 besizza+ 'J clk ——Pcs2,3.4+
@ (14 @ L a
A 150 (1] 3 Qaa A o 1,5D [1) | e aa
8 ((:: . ) OB BE 2 2 8
c ) [4] T ac c % (4] —a ac
D (8] Qp D (8] —— ap
tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
~ TExas 0"
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ADVANCE - SN54F161A, SN74F161A
INFORMATION SYNCHRONOUS 4-BIT BINARY COUNTERS

'F161A logic diagram (positive logic)

o ::Do
roap 2 <{>
1o
ENT 08 _ oo
n
ENP —
o—qR ‘
»—-cD G2 144
ok —2 - J‘>& £ 7,27/C3 A
a2 1.3D
M1
edr g‘-;
G2 (LEI TP (V]
of>1.2T/C3 B <
) 1.30 »
: 1]
M1 -
o
R
: 62 112)
¢ 4> L o> T.21/C3 Qc
¢ 1,3D
M1
L dr
G2 an_g
—ob>T.27/C3 D
(6)
D 1.3D
M1
T {i’
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SN54F163A, SN74F163A

ADVANCE

SYNCHRONOUS 4-BIT BINARY COUNTERS INFORMATION
'F163A logic diagram (positive logic)
oty > >
0B —— LD
eny _10)
\ (15)
RCO
7 |/
ENP ———,
3R
o—cb G2 14)
(2) - ap
CLK I T,2T/C3
A3 1'>c
: 1,30
M1
g | |
(Y G2 (13)
L = Qg
(7 of> 7.2T/C3
14)
= B 1,3D
8 M1
-,
»
3R
- o|> g ) G2 12)
4 o> 1.21/C3 Ac
{5)
c 1,30
M1
3R
E 1 I > G2 (1)
ob>7,2T/C3 %
(6)
D 1,30
m1
i
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ADVANCE SN54F161A, SN54F163A, SN74F161A, SN74F163A
INFORMATION SYNCHRONOUS 4-BIT BINARY COUNTERS

logic symbol, each flip-flop (positive logic)

IN ‘F161A IN ‘F163A
WITH DIRECT CLEAR WITH SYNCHRONOUS CLEAR
R—d — R—-ad3r _
R R o—— Q1 R o—— 01
TE G2 a1 TE G2 a1
CIK ———cp>7.27/C3 az CIK ——p>1,21/C3 a2
D 1,3D y D 1,30 by
b—— G2 b—— G2
LOAD IM1 LOAD M1 .

logic diagram, each flip-flop in ‘F161A (positive logic)

R
o
TE ——— °
(TOGGLE ENABLE) = _D .
[ h
) [+]
]
[ =
L/ [75]
[1]
e
©
o (]
LOAD ©

logic diagram, each flip-flop in ‘F163A (positive logic)

o>

o

(TOGGLE ENABLE)
EBZ
CIK - 4
D
[
e
L/
D
LOAD ©

i
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SN54F161A, SN54F163A, SN74F161A, SN74F163A ADVANCE
SYNCHRONOUS 4-BIT BINARY COUNTERS INFORMATION

typical clear, preset, count, and inhibit sequences

lilustrated below is the following sequence:
1. Clear outputs to zero ('F161A is asynchronous; ‘F163A is synchronous)
2. Preset to binary twelve
3. Count to thirteen, fourteen, fifteen, zero, one and two
4. Inhibit

o L]

4 | — e
A | ., _ - - - - - -
|
B I N
DATA : -_———_—— — —_— = = = - —
INPUTS '| -_—— — — — — —_— e — - =
2 c_| | L e e
I -

) o_| | T _ _ _ _ —_— e — e —
w) ~ | .
Y
o | \ \

! |
g—’ ENP | : LI L—J————-
® Loy ‘
o ENT [ i 1 1
- ' | : :
- /1 /M
o _ i v | L4 LJ L
l L}
[}
T S [ I
OUTPUTS & ! :
i |
% __ 1| B |
: ]
_ 1
QD_:_._ 1 !
N : | | |
| |
RCO - \ [ | i
! ! 112 13 14 15 0 1 2!
! COUNT ,=_ INHIBIT———
SYNC PRESET
CLEAR
ASYNC
CLEAR

; i
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ADVANCE
INFORMATION

SN54F161A, SN54F163A, SN74F161A, SN74F163A
SYNCHRONOUS 4-BIT BINARY COUNTERS

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

Supply voltage, VO G v v v vttt et e e e e -05Vto7V
Input voltageT . . ... -1.2Vto7V
L8 01U G oW =1 1 RN .. =30 mA to 5 mA
Voltage applied to any output in the highstate . . .......................... -0.5 Vto Vce
Current into any output inthe low state . .. ... ... . . ittt i 40 mA
Operating free-air temperature range: SN54F161A, SN54F163A .. ........... —65°C to 150°C

SN74F161A, SN74F163A . .. .............. 0°C to 70°C

Storage temperature range

-65°C to 150°C

tThe input voltage ratings may be exceeded provided the input current ratings are observed.

recommended operating conditions

SN54F161A SN74F161A
SN54F163A SN74F163A UNIT
MIN NOM MAX | MIN NOM MAX
Vcc  Supply voltage 4.5 5 5.5 4.5 5 5.5 \"
ViH High-level input voltage 2 2 Vv
VL Low-level input voltage 0.8 ‘0.8 Vv
hk Input clamp current -18 -18 mA
IOH High-level outut current -1 ~1 mA
loL Low-level output current 20 20 mA
Ta Operating free-air temperature -55 125 [o] 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
SN54F161A SN74F161A
PARAMETER TEST CONDITIONS SN54F163A SN74F163A UNIT
MIN_ TYpf MAX | MIN TYPF mAX
ViK Vee = 4.5V, I = -18 mA -1.2 -1.2 \
Vou? Vee =45V, IoH = -1 mA 2.5 3.4 2.5 3.4 \
VoL Veec =45V, loL = 20 mA 0.3 0.5 0.3 0.5 \
I Vee = 5.5V, vVi=7V 0.1 0.1 mA
IH Vce = 5.5V, Vi=27V 20 20 [ A
ENP, CLK,
A B C D -0.6 -0.6
L | ENT, LOAD Vec =55V, V) =05V -1.2 -1.2 | mA
CLR (‘'F161A) -0.6 -0.6
CLR (‘F163A) -1.2 -1.2
10sY Vee = 5.5V, Vo =0 -60 -150 | -60 -150 | mA
Icc Vee =565V 37 55 37 55 mA

 All typical values are at Veg = 5V, Ta = 256°C.
§For SN74F161A and SN74F163A at Voe = 4.75 Vand Igy = —1 mA, Vgy min = 2.7 V.

I Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.

Texas
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SN54F161A, SN54F163A, SN74F161A, SN74F163A ADVANCE
SYNCHRONOUS 4-BIT BINARY COUNTERS INFORMATION
timing requirements
Vee =5V, Veg = 45Vte55V,
TA = 25°C TA = MIN to MAXT
‘F161A, 'F163A SN54F161A SN74F161A UNIT
SN54F163A SN74F163A
MIN MAX | MIN MAX | MIN MAX
felock Clock frequency 0 100 [ 75 [0} 90 MHz
Setup time, data (A, B, C, D)
1, 5 5.5 5
su high or low before CLK1T ne
Hold time, data (A, B, C, D)
1 2.5 2
hold high or low after CLKT 2 "
N Setup time, LOAD and (for | High 1 13.5 11.56 ns
SU *r163A) TLR before CLKT | Low 8.5 10.5 9.5
¢ Hold time, LOAD and (for High 2 2 2
hold  c1g34) TLR after CLKT | Tow 0 0 0 ne
¢ Setup time, ENP and ENT High 1 13 11.5 ns
SU pefore CLKT Low 3 6 5
2 Hold time, ENP and ENT
1
i hold high or low after CLK?T 0 ° ° ne
Pulse duration, CLK
t, 5 5
E W high or low (loading) 5 ns
- . Pulse duration, CLK High 4 5 4 ns
o w {counting} Low 6 8 7
‘=_n tw Pulse duration, CLR low (‘F161A) 5 5 5 ns
o " Inactive-state setup time, 6 6 6 ns
(3 SU TR high before CLKT (‘F161A)*
m 3 . 3 .
switching characteristics (see Note 1)
Vec =5V, Vge = 45Vt 556V,
CL = 50 pF, CL = 50 pF,
RL = 500 @, RL = 500 Q,
FROM TO
Al E Ta = 25°C Ta = MIN to MAX? UNIT
PARANETER (NPUT) (ouTPuT) A SN54F{I\G1AM . );N74F161A
‘ 1A, °F A
F161A, 'F163 SN54F163A SN74F163A
MIN  TYP MAX | MIN MAX MIN MAX
frax 100 120 75 90 MHz
LU R 27 61 75| 2.7 9 | 2.7 8.5
CLK {LOAD high A
tPHL { igh) hde 27 71 0| 27 16 | 27 T
tPLH — 32 56 85| 3.2 10 | 3.2 9.5
CLK {LOAD I A
PHL (LOAD low) 4 32 56 85| 32 0 | 3.2 55| ™
t, 4.2 9.6 14 4.2 16.5 4.2 15
PLH CLK RCO 5 ns
tPHL ; 42 96 14 | a2 15 | 4.2 15
t 1. 4.1 7. 7 9 1.7 8.5
PLH ENT RCO ’ 511 ns
PHL 1.7 4.1 7.5 1.7 9 1.7 8.5
tPHL CIR ('F161A) Any Q 47 86 12| 47 14 | 47 13| ns
tPHL CLR (‘F161A) RCO 37 76 105 | 3.7 125 | 3.7 1.5 | ns

tFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
*Inactive-state setup time is also referred to as ‘‘recovery time"".
NOTE 1: See General Information for load circuits and waveforms.
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ADVANCE SN54F168, SN54F169, SN74F168, SN74F169,
INFORMATION SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS

D2932, MARCH 1987

® Fully Synchronous Operation for Counting SN54F168, SN54F169 . . . J PACKAGE
and Programming SN74F168, SN74F169 . . . D OR N PACKAGE
TOP VIEW
® Internal Look-Ahead for Fast Counting fro !
. o[
® Carry Output for n-Bit Cascading (L;J(g[: 2 :: ]-;‘%:
® Fully Independent Clock Circuit ~A[s  1[daa
B
® Package Options Include Plastic Small c E: :2 %gB
Outline DIPs and Ceramic Chip Carriers in o (s " :]QC
Addition to the Standard 300-mil Plastic and o =
Ceramic DIPs anD e o[)T0AD
® Dependable Texas Instruments Quality and
Reliability SN54F168, SN54F169 . . . FK PACKAGE
(TOP VIEW)

description

These synchronous presettable counters feature
an internal carry look-ahead for cascading in
high-speed counting applications. The ‘F168 is
a decade counter and the ‘F169 is a 4-bit binary
counter. Synchronous operation is provided by

having all flip-flops clocked simultaneously so "t:'s
that the outputs change coincident with each o
other when so instructed by the count-enable =
inputs and internal gating. This mode of n
operation helps eliminate the output counting 1]
spikes that are normally associated with '(E
asynchronous (ripple clock) counters. A buffered (]
clock input triggers the four flip-flops on the NC —No internal connection
rising (positive-going) edge of the clock
waveform.
These counters are fully programmable; that is, they may be preset to any number between O and their
maximum count. The load input circuitry allows loading with the carry-enable output of cascaded counters.
As loading is synchronous, setting up a low level at the load input disables the counter and causes the
outputs to agree with the data inputs after the next clock pulse. , R
The carry look-ahead circuitry provides for cascading counters for n-bit synchronous application without
additional gating. Instrumental in accomplishing this function are two count-enable inputs and a carry output.
Both count enable inputs (ENP and ENT) must be low to count. The direction of the count is determined
by the level of the U/D input. When U/D is high, the counter counts up; when low, it counts down. Input
ENT is fed forward to enable the carry output. The ripple carry output (RCO) thus enabled will produce
a low-level pulse while the count is zero (all inputs low) counting down or maximum (9 or 15) counting
up. This low-level overflow carry pulse can be used to enable successive cascaded stages. Transistions
at ENP or ENT are allowed regardless of the level of the clock input. All inputs are diode-clamped to minimize
transmission-line effects, thereby simplifying system design.
These counters feature a fully independent clock circuit. Changes at control inputs (ENP, ENT, LOAD, U/D)
that will modify the operating mode have no effect on the contents of the counter until clocking occurs.
The function of the counter (whether enabled, disabled, loading, or counting) will be dictated solely by
the conditions meeting the stable setup and hold times.
The SN54F168 and SN54F159 are characterized for operation over the full military temperature range
of —55°C to 125°C. The SN74F168 and SN74F169 are characterized for operation from 0°C to 70°C.
UNLESS OTHERWISE NOTED this document contains Copyright © 1987, Texas Instruments Incorporated
ADVANCE IHFOHMA‘TION on new prnducts in the b
E;Tl?al::rllgnosrhc data and olgar specifications are TEXAS 2-83
subject to change without notice. INSTRUMENTS
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SN54F168, SN54F169, SN74F168, SN74F169 ADVANCE
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS INFORMATION

logic symbols?t

‘F168 ‘F169

©) CTRDIV10 - CTRDIV16
LOAD EM1 [LOAD] —LOAD—t‘M1 [LOADI
(1) M2 [COUNT] ) M2 [COUNT]

u/D M3 [UP] (15) u/D M3 [UP] (15)
—E M4 [DOWN] 3'5°T=9b_ﬂco _E ma (pown] 3.5CT=15| I RCO
((17?) e as 4,5CT=0| — ((17 (:) P 4,5CT=0]

ENP 5168 ENP~5-—166

CLK—E > 2,35,6+/C7 CLK > 2,3,5,6+/C7

52,456 _t:>2,4,5,6— i
L (a 14
A-%—n,m T 04 aa A 'j’ 27D 1) U4 o
Ty — % 85 2 T
T (4] an o¢ T (4] G ¢
D 18] ap o8& 4 8] ap

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

sje9ys eieq !
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ADVANCE SN54F168, SN74F168
INFORMATION : SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS

'F168 logic diagram (positive logic)

w {15) ACO

(2)

%_ ?.I: S
9 i@*
Y

14
G2 14 Qa

(3) '__OF 1.271/C3

A 1,3D
| w q

;

Data Sheets E

‘W 13)
4 G2 Q
@) 1 —P> 7,21/C3
B 1,30
| m1 >
~C11
(]
12)
G2 Qc

15) ——Cp> 1,2T/C3

c - 1.3D
’1 M1 ;-I

o2 an o
(6 L d> T,21/C3
D .30 p—
L M1 y}

i

Logic diagrams for the four flip-flops are shown separately.
Pin numbers shown are for D, J, and N packages.

EXAS ¢ . 2.85
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SN54F169, SN74F169 ) ADVANCE
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS INFORMATION
‘F169 logic diagram (positive logic}
— (9
LOAD
u/D a c{ >
___ (10)
ENT y &I >——| L—l >
NP 7
(15) "GO
2} DC
CLK -
14)
G2 aa
(3) ——Of> 1,27/C3
A 1.3D
1L— M b
|
’ |
O
on-’b l—'\ (13)
[+ 1 } G2 og
(7)) @ > 1.2T/C3
=2 B 1.3D
8 *—{mi P
~*
»
|
—""'\ 12]
-1 ) G2 a2 ac
(5) > 7,2T/C3
o3 1.3D
—{M o)
|
(11)
G2 ——— ap
© LTLO> 7,21/C3
D 1.3D
L m1 b
Logic diagrams for the four flip-flops are shown separately.
Pin numbers shown are for D, J, and N packages.
i
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ADVANCE SN54F168, SN54F169, SN74F168, SN74F169
INFORMATION SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS

logic symbol, each flip-flop in ‘F168 and ‘F169 (positive logic)

TE G2 . a1

CLK ——COp> 7.27/C3 Q2
DATA | 1,30 D——— a1
LOAD m1 Qz

logic diagram, each flip-flyop in ‘F168 and ‘'F169 (positive logic)

(TOGGLE ENABLE)

TE —
>
Q1
Q2
0
]
3
DATA ——
=
[72)
s
LOAD ©
(a]
ﬂ a1
az
-~ FUNCTION TABLE, EACH FLIP-FLOP
COUNTER INPUTS FLIP-FLOP INPUTS OUTPUTS
LOAD CLK |LOAD TE CLK DATA | Q a
L 1 H L i H H L
L 1 H L 1] L L - H
H t L H ] X Qo Qo
H t L L i X Q 0T
i
TEXAS h 2-87 .
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SN54F168, SN74F168 ADVANCE
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS INFORMATION

'F168 typical load, count, and inhibit sequences

lllustrated below is the following sequence:

1. Load (preset} to BCD seven

2. Count up to eight, nine {maximum), zero, one, and two

3. Inhibit

4. Count down to one, zero (minimum), nine, eight, and seven

-
O
>
o

>\

DATA
INPUTS

1110

o
| |

|

I

Q
[l
=

sjaays eyeq !

| 11 | 1
i i1 1 l
u/b ___Ir ] 1 L ! !
I h N i
| |
Wandm—] : |: l I | |
] ] | | ] i
o | ‘ | X
° ___ | [ L1 L . | -
] ] |
| ] | t
——— '——I | [—
Qg ——— : | | |
| oy |
|
=== I | | I I———-
Qc ——— : | | | |
| ' | !
——— | 1 1 ! 1
Q R | I | [ i | I
- ' ] | | |
———— | ‘ [] { [} {
Aco | 1
o L ! -
17,1 8 9 o 12 2 2 0 9 8 7
l | |4—— COUNT up——>l4— mmarr-»l 'o— COUNT DOWN ~————»
e e/
LOAD
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ADVANCE SN54F169, SN74F169
INFORMATION SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS

‘F169 typical load, count, and inhibit sequences

Illustrated below is the following sequence:

. Load (preset) to binary thirteen

. Count up to fourteen, fifteen (maximum), zero, one, and two

. Inhibit

. Count down to one, zero (minimum), fifteen, fourteen, and thirteen

LOAD | I

A WN =

INPUTS S :
e [ V_ _ —_ _ ___
|
P - - -~ .
S : 73
U/s__J': n | ! ©
[ )
S 1 . a
o T L1 L L]
1! :
R
i
]
1

i
|
|
:
I
|
|
|
[
1
|
|
L}
|

14 15 0 1 2 2 1 0 15 14 13

Texas Q’ 2-89
INSTRUMENTS

POST OFFICE BOX 655012 « DALLAS, TEXAS 75265



sjeays eieq (LN

SN54F168, SN54F169, SN74F168, SN74F169 ADVANCE
SYNCHRONOUS 4-BIT UP/[DOWN DECADE AND BINARY COUNTERS INFORMATION

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

Supply voltage, VCC -+« v v v v v v ee e e e .. =05Vto7V
Input voltaget . ... .. ... .. e . =1.2Vto7V
Inputcurrent . .. ..........uunn.. e ettt —30mMA to 5 mA
Voltage applied to any output in the high state ... ....... R e ... —0.5VtoVce
Current into any outputinthe low state . . . . ... ... ... . .. it 40 mA
Operating free-air temperature range: SN54F168, SN64F169 ... .. ........... —-65°C to 150°C

SN74F168, SN74F169 ....... e ..... 0°Cto70°C
Storage temperature range .. ... ..ottt ciierie..... —65°C to 150°C

1t The input voltage ratings may be exceeded provided the input current ratings are observed.

recommended operating conditions

SN54F* SN74F' VUNIT
MIN NOM MAX | MIN NOM MAX
Vce Supply voltage 4.5 6§ ° 656 5 \
ViH High-level input voitage 2 : 2 \
Vi Low-level input voltage 0.8 \
ik input clamp current -18 | mA
IoH High-level output current -1 | mA
loL Low-level output current 20 | mA
TA Operating free-air temperature -565 (o] 70 °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
PARAMETER TEST CONDITIONS SNsaF SN74F uNIT
MIN TYP! MAX | MIN TYP} MAX
VIK Vee = 4.5V, I = -18 mA -1.2 -1.2 \
Vou? Vec =45V, IgH = —1mA 25 34 2.5 3.4 \
Vo Vec =45V, loL = 20 mA 0.3 .0.5 03 05 \
I Ve =565V, V=7V . E 0.1 mA
IIH Vecec = 5.5V, V=27V 20 A
[T irl\:zthers Veec =55V, V=05V , _:):z mA
|051 Vee = 5.5V, Vo =0 -60 -150 | -60 -150 mA
Icc Vcc = 5.6V See Note 1 38 52 38 52 mA
$All typical values are at Vee = 5V, Ta = 25°C.
SFor the SN74F 168 and SN74F169 at Vee = 4.75 V and Ig4 = ~1 mA, Vo min = 2.7 V.
INot more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
NOTE 1: Icc is measured after applying a momentary 4.5 V, then ground, to the clock input with B and ENT inputs high and all other inputs low.
¥
© 290 TeExas
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ADVANCE SN54F168, SN54F169, SN74F168, SN74F169
INFORMATION SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS

timing requirements

Vee =5 V. Vge = MIN to MAXT,

TA = 25°C TA = MIN to MAXT

"F168, 'F169 SNBAF’ SN74F UNIT
MIN MAX | MIN MAX | MIN  MAX

100 0 90 | MHz
tsu Setup time, data (A, B, C, D) high or low before CLK? 4.5 ns
tholg Hold time, data (A, B, C, D) high or low after CLK? 3.5 ns

felock Clock frequency 5
2
3 i

tsu Setup time, ENP and ENT high or low before CLKt 5 = o =
0 =
8
[¢]

thold _ Hold time, ENP and ENT high or low after CLKt 0 ns
tsy Setup time, LOAD high or low before CLKT 9 ns

thold  Hold time, LOAD high or low after CLKt . 0 ns
‘F168, high 11 12.5
¢ Setup time, ‘F168, low . 16.5 18 ns
su U/D before CLK? ‘'F169, high 11 12.5
‘F169, low 7 8
thold Hold time, U/D high or low after CLK? 0 0 ns
tw Pulse duration, CLK high or low 5 55 - ns

switching characteristics (see Note 2)

Vee =5V, . Ve = MIN to MAXT, qu-,a
CL = 50 pF. CL = 50 pF, -
PARAMETER FROM TO RL = 500 0, RL = 500 2 NI £
(INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAXT n
"F168, 'F169 SNBAF SN7aF ©
MIN _TYP MAX | MIN TYP MAX | MIN TYP WMAX ]
frnax 00 115 90 MHz a
1 ) ) ] 2 )
PLH LK a 22 6.1 85 2 o5 |
tPHL 3.2 8.6 11.5 : 3.2 13
tPLH — 47 116 155 2.7 17
TPHL CLK Rco 32 81 1N 32 25| ™
tPLH R — — 17 a1 6 17 7
ENT RCO
PHL 17 56 8 1.7 5] "
tPLH — 2.7 8.1 11 % 2.7 : 12.5
u/D ('F168 RCO
TPHL /D [F168) 32 121 16 3.2 75| ™
tpLH — 2.7 8.1 11 2.7 12,5
U/B ('F169 RCO
TPHL /D (F169) 32 76 105 3.2 2] ™

TFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 2: See General Information for load circuits and waveforms.
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| ADVANCE SN54F174, SN74F174
INFORMATION HEX D-TYPE FLIP-FLOPS WITH CLEAR

D2932, MARCH 1987 .

@ Contains Six Flip-Flops with Single-Rail SN54F174 . . . J PACKAGE
Outputs SN74F174 ... D OR N PACKAGE
(TOP VIEW}
Buffered Clock and Direct Clear Inputs .
i CR1 Uis[]Vee
© Applications Include: 122 1sf16Q
Buffer/Storage Registers 103 1a[]16D
Shift Registers ) 204 13[]5D
Pattern Generators 2a[]s 120050
@ Fully-Buffered Outputs for Maximum 3ps n1[J4D
Isolation from External Disturbances 3a[]r 1o[J4sQ
GND [ |8 9[]CLK

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

and Standard Plastic and Ceramic 300-mil SN54F174 . . . FK PACKAGE

DIPs (TOP VIEW)
© Dependable Texas Instruments Quality and olGou 8 g
Reliability —oz>9 —
. 3212019 2
description 10pa 18{}6D
These monolithic, positive-edge-triggered flip- ;g Z :;E Z[é »
flops utilize TTL circuitry to implement D-type . 20h~ 15050 ‘q';
flip-flop logic with a direct clear input. sg4D Q
Information at the D inputs meeting the setup 3pgs ! =
time requirements is transferred to outputs on - Saniis 72]
the positive-going edge of the clock pulse. Clock g % % X g (1]
triggering occurs at a particular voltage level and o © """
is not directly related to the transition time of the NC—No internal connection (]
positive-going pulse. When the clock input is at
either the high or low level, the D input signal logic symbolt
has no effect at the output.
The SNB4F174 is characterized for operation &R 1 0
over the full military temperature range of (9)
—-55°C to 125°C. The SN74F174 is CLk ——pc! .
characterized for operation from 0°C to 70°C. 1 3 o ] 2 1
: 0 (4) (5) 20
FUNCTION TABLE ap & —2 a0
{each flip-flop) - 40 ::;: _(L;l_(z)_:_ .
INPUTS OUTPUTS ST s 2@
TIR CIK D a 60 — 6a
:; )T( : : t This syn’}bo{is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
H T L L Pin numbers shown are for D, J, and N packages.
H L L Qo
UNLESS OTHERWISE NOTED this document contains . Copyright © 1887, Texas Instruments Incorporated
sbvacc Moo i Texas WP yos
et o g withaut magicer T ons are INSTRUMENTS
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SN54F174, SN74F174 ADVANCE
HEX D-TYPE FLIP-FLOPS WITH CLEAR INFORMATION

logic diagram (positive logic)

1
CIR —c[>o——\

(9}
CLK —DO—
. 3) D .
2)
+--c>c1 P—c>—1o
(R
20 4) D
o c1 8] 50
lb—c R
3p —& 1D -
—3>c1 3a
¢dr
(11)
4D 1D
> c1 O_CD_“iAQ
dR
(13}
5D 1D 12)
' —P e o—-oD—— 50
R
(14)
6D 1D 15)
- C1 o—ci >—( 6Q
—qR
Pin numbers shown are for D, J, and N packages.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SUpPly VORBGE, VG « - v v vttt ittt e e e e e -05Vto7V
Input voltage™ .. ... ... ~12Vto7V
Inputcurrent.. . ...... ... ... e e e e, —30 mA to 5 mA
Voltage applied to any output in the highstate . . .......................... -0.5 V to Vcg
Current into any output inthe low state . . . ....... ... ttniiiiereenaninenn.. 40 mA
Operating free-air temperature range: SN54F174 . . .. ... ... ... .......... —65°C to 150°C
SN74F174 .. ... . e 0°C to 70°C
Storage tEMPErature FANGE . . . ..o vve i en et et e et e e e e e eaeaaneeeans —-65°C to 150°C
tThe input voltage. ratings may be exceeded provided the input current ratings are observed.
2-94 TeExas
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ADVANCE SN54F174, SN74F174
INFORMATION HEX D-TYPE FLIP-FLOPS WITH CLEAR

recommended operating conditions

SN54F174 SN74F174 UNIT
MIN NOM_MAX | MIN NOM MAX

Ve Supply voltage 4.5 5 5.6 \4
ViH High-level input voltage ' 2 \
Vi Low-level input voltage 0.8 \
ik  Input clamp current -18 mA
loH High-level output current -1 mA
lor Low-level output current gt 20 mA
Ta  Operating free-air temperature -55 125 o] 70 °Cc

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

SN54F174 SN74F174
PARAMETER TEST CONDITIONS MIN_ TYPE MAX | MIN TYPF MAX UNIT
ViK Vee = 4.5V, I} = -18 mA ~-1.2 \
VoH # Vee = 4.5V, IoH = -1 mA 2.5 3.4 v
VoL Vee = 4.5V, loL = 20 mA 0.3 0.5 A\
I Vec = 5.5V, Vi=7V 01 | mA
I Vee = 5.5V, V=27V 20 A (7]
i Vcc = 5.5V, . Vi =05V 06 | mA v
Ios$ Vee = 5.5V, Vo =0 -60 -150 [ mA o
lcc Vec =55V, See Note 1 30 45 mA 5
timing requirements 8
Vee = 5V, Vee =4.5Vtob5.5V, 8
Ta = 25°C -TA = MIN to MAX?T UNIT
‘F174 SN54F174 SN74F174
MIN MAX MIN MAX MIN MAX
fclock Clock frequency 0 100 o 80 [ MHz
Setup time data high
tsu or low before CLKT‘ 4 4 ns
Hold time data high
th or low after CLK? ° 0 ns
CLK high 4 4
tw Pulse duration |CLK low 6 6 ns
CLR low 5 5
tsu Inactive-;tate setup time, 5 5 ns
CLR high before CLK11

1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.

% All typical values are at Vce = 5V, Ta = 25°C.

§ Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.

YInactive-state setup time is also referred to as ‘‘recovery time’’.

#Forthe SN74F174 atVee = 4.75V and IoH = = 1mA, Vo min = 2.7V,

NOTE 1: With all outputs open and 4.5 V applied to all data and enable inputs, Icc is measured aftera momentary ground, then4.5V,
is applied to CLK.

i
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SN54F174, SN74F174 ADVANCE
HEX D-TYPE FLIP-FLOPS WITH CLEAR : INFORMATION

switching characteristics (see Note 2)

Ve =5V, Vee =4.5Vte5.5V,
Cp = 50 pF, Cp = 50 pF,
FROM T0 RL = 500Q, RL = 500 Q,
RAMETER UNIT
PARAM (INPUT} | (OUTPUT) TA = 26°C Ta = MINtoMAX T Nt
‘F174 SN64F174 SN74F174
MIN TYP MAX MIN : MAX MIN MAX
fmax 100 140 Bt 80 MHz
PLH CLK a 2.7 5.1 8 2.7 9 ns
tPHL 3.7 6.6 10 . 3.7 11 ns
tPHL CLR Q 4.2 9.6 14 4.2 15 ns

1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 2: See General Information for load circuits and waveforms.

O
]
-,
o
(72}
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©
©
-*
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ADVANCE : SN54F175, SN74F175

INFORMATION QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR
D2932, MARCH 1987
© Contains Four Flip-Flops with Double-Rail SNE4F175 . . . J PACKAGE
Outputs SN74F175 ... D OR N PACKAGE
(TOP VIEW)
@ Buffered Clock and Direct Clear Inputs _
o Applicati . cir [ Us[d vee
pplications Include.‘ 1a 02 15 4Q
Buffer/Storage Registers 1@ Jaa
Shift Registers 10 [a 13[] 4p
Pattern Generators o0s 12030
© Package Options Include Plastic ‘*Small 2aQs n[J3a
QOutline’* Packages, Ceramic Chip Carriers, 20 [J7 10D 3a
and Standard Plastic and Ceramic 300-mil GND L8 9/ ] CLK

DIPs

O Dependable Texas Instruments Quality and SNB4F175 . . . FK PACKAGE

Reliability (TOP VIEW)
ol5 o 8o
. - —
description —loz><
These monolithic, positive-edge-triggered flip- _ 212019 ﬁ _ .‘
flops utilize TTL circuitry to implement D-type 10 4 18 4Q 2
flip-flop logic with a direct clear input. - 1D s 17[1 4D ——
Information at the D inputs meeting the setup NC {8 16[] NC (7]
time requirements is transferred to outputs on 22 7 15(] 32 E;
the positive-going edge of the clock pulse. Clock 2018 14[] 30 [T}
triggering occurs at a particular voltage level and 9 "’%
is not directly related to the transition time of the ggagyxd
p'ositive-goir_\g pulse. When the clock input is at N (29 Zp® S
either the high or low level, the D input signal 1]
has no effect at the output. o
NC—No internal connection
The SN54F175 is characterized for operation
over the full military temperature range of logic symbol'r
-55°C to 125°C. The SN74F175 is
characterized for operation from 0°C to 70°C. o L R
cik 19 c1
FUNCTION TABLE 1p 8 __l;_) 10
{each flip-flop) —10 # 13
7)
{5) 20
1 5]
__ NPUTS QUTPUTS ) 2D b (6) 5
CIR C.LK D | a @ {10}
ap 12) = 3a
L X X L H — - 1 3a
H T H H L D (13) 1 40
H t L]|L H E— . (14) 45
H L L Qe Qo
T This symbol is in accordance with ANSV/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
ADVANCE I;lnF?‘EMMIIJ_N d(;:uments cqma‘i‘v: Copyright © 1987, Texas Instruments Incorporated
preprod hasa of develop Ch isti Q’ '
data and nthgrp specifications are subject to change - TE,XAS 2-97
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SN54F175, SN74F175
QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

ADVANCE
INFORMATION

logic diagram (positive logic)

sjeays eyeq mu

CLR

CLK

1D

2D

3D

4D

" D ‘
19)
4 D 2 49
o c1
. B g
51 D 17 5a
0D C1
'8 . © 5
12) pram B :D a0 .o
> P C1
dr | D LI
{13) —1 =D U8 40
oD C1
ol r __Do_(ﬂ,;a

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

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

Supply voltage, Vo
Input voltaget
Input current

Voltage applied to any output in the high state
Current into any output in the low state
Operating free-air temperature range: SN54F175
SN74F175

Storage temperature range

T The input voltage ratings may be exceeded provided the input current ratings are observed.

recommended operating conditions

-05Vto7V
-1.2Vto7V
-30 mA to 5 mA

-0.5 VtoVce
40 mA
—-65°C to 150°C
0°C to 70°C
—65°C to 150°C

SN54F175 SN74F175 UNIT
MIN NOM MAX { MIN NOM MAX
Vce Supply voltage 4.5 5 5.5 4.5 5 5.5 \
V|4 High-level input voltage 2 2 \
Vi Low-level input voltage 0.8 0.8 \
Ik  Input clamp current -18 -18 mA
loH High-level output current -1 -1 mA
lo. Low-level output current 20 20 mA
Ta  Operating free-air temperature -55 125 o] 70 °C
2
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ADVANCE SN54F175, SN74F175
INFORMATION QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

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

SN54F175 SN74F175
PARAMETE! T DITION:
METER EST CONDITIONS MIN_ TYPT MAX | MIN 1Yt max | T
VIK Vce = 4.5V, | = —18 mA ~1.2 -1.2 \
Von# Vee = 4.5V, IoH = =1 mA 25 3.4 25 3.4 v
VoL Vee =45V, IgL = 20 mA 0.3 0.5 0.3 0.5 3
I Vce = 5.5V, Vi=7V 0.1 0.1 mA
IH Vce = 6.5V, V=27V 20 i 20 | wA
TR . Vee = 5.5V, Vi=05V : -0.6 -0.6 mA
los? Vce = 5.5V, Vo =0 - 60 -150 | -60 -150 | mA
Icc Vee = 5.5V, See Note 1 22.5 34 22.5 34 | mA
timing requirements
Vee =5V, Vg = 45Vto55V,
Ta = 25°C Ta = MIN to MAXT UNIT
‘F175 SN54F175 SN74F175
MIN MAX MIN MAX MIN MAX
fclock Clock frequency (o] 100 o} 100 0 100 | MHz
Setup time data high
t, 3 3 3
su or low before CLK? ns 13
th Hold time data high 3 1 1 ns o
or low after CLK? £~
CLK high 4 4 4 [/)]
tw Pulse duration | CLK low 5 5 5 ns ©
CLR low 5 5 5 'l“-,'
Inactive-state setup time
t 5 5 5 (a]
SU TIR high before CLK1Y ns
switching characteristics (see Note 2)
Vce =5V, Vee = 45Vteb.5V,
Cp = 50 pF, Cp = 50 pF,
FROM TO RL = 5009, RL = 5009,
PARAMETER
RAMET (INPUT) | (OUTPUT) TA = 25°C TA = MIN to MAXT UNIT
' ‘F175 SN54F175 SN74F175
MIN TYP  MAX MIN MAX MIN MAX
fmax 100 140 100 © 100 MHz
tPLH — 3.2 4.6 6.5 2,7 8.5 3.2 7.5
cLl QorQ .
PHL K or 3.2 6.1 85 | 3.2 705 | 3.2 95| ™
tPHL CLR Q 3.7 8.6 11.5 3.7 15 3.7 13 ns
tPLH CLR [s} 3.2 6.1 8.5 3.2 10 3.2 9 ns

tFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
$All typical values are at Ve = 5V, T = 25°C.
5Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
YInactive-state setup time is also referred to as ‘’recovery time'’.
#For the SN74F1765 at Vo = 4.75Vand Igy = —1mA, Vo min = 2.7 V.
NOTES: 1. Igc is measured with all outputs open with 4.5 V applied to all data inputs, after a momentary ground followed by 4.5 V
applied to CLK.
2. See General Information for load circuits and waveforms.
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SN54F240, SN54F241
SN74F240, SN74F241
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

D2932, MARCH 1987

® 3-State Outputs Drive Bus Lines or Buffer SNB4F240, SN54F241 . . . J PACKAGE
Memory Address Registers SN74F240, SN74F241 . .. DW OR N PACKAGE
(TOP VIEW)
® Package Options Include Plastic ‘’Small _
Outline’’ Packages, Ceramic Chip Carriers, 160
and Standard Plastic and Ceramic 300-mil 1a1[?2
DIPs 2va[]s
1a24
® Dependable Texas Instruments Quality and 2v3[s
Reliability 1a3[e
- 2v2 7
description . 1a4[]s
These octal buffers and line drivers are designed 2v1 Qe
specifically to improve both the performance and Gno o

density of three-state memory address drivers,

clock drivers, and bus-oriented receivers and SN54F240, SNS4F241 . . . FK PACKAGE

transmitters. The designer has a choice of (TOP VIEW)
selected combinations of inverting and )
noninverting outputs, symmetrical G (active-low f %o SIQ
output control) inputs, and complementary G LI
and G inputs. 3
The SN54F240 and SN54F241 are 1A2 1Y1 ﬁ
characterized for operation over the full military 2Y3 2A4 8
temperature range of —55°C to 125°C. The 1A3 1Y2 L
SN74F240 and SN74F241 are characterized for 2Y2 15[ 2A3 (7]
operation from 0°C to 70°C. 1A4 1a[]1v3 ©
10 11 12 13 -
1]
- - < N
> % L > < o
NN~~~
*2G for 'F240 or 2G for 'F241
FUNCTION TABLES
'F240 . ‘F241 ‘F241
OUTPUT DATA OUTPUT DATA OUTPUT DATA
UTPUT
CONTROL INPUT ouTPUT CONTROL INPUT ouTpPuT CONTROL INPUT o
G A Y 1G 1A 1Y 2G 2A 2y
H X z H X z L X z
L L H L L L H L L
L H H H H
PRODUCTION DATA documents contain information Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to /}
specifications per the terms of Texas Instruments 2.101

standard wamnt!. Production processing does not

e : - TeExas
necessarily include testing of all parameters. IN S’]‘RUMEN’[‘S
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SN54F240, SN54F241
SN74F240, SN74F241

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

logic symbolsT

1A
1A2
1A3
1A4

26

2A1
2A2
2A3
2A4

v
<

(11)

{13)
(15)

(17)

‘F240

> Vv

(18)
(16)
(14)
(12)

(9)
(7)
(5)
(3)

w1
12
1v3
1Y4

2v1
2Y2
2Y3
2v4

tThese symbols are in accordance with ANSI/IEEE Std 91-1984

N

and IEC Publication 617-12.

logic diagrams (positive logic)

sjoayg eied

1A1

1A2

1A3

1A4

28

2A1

2A2

2A3

2A4

‘'F240

(2)

(18)

) IS (16)
) {5 (14)
8) IS 12)
(19} |>
b
11 9)
(13) {5 n
b
15) IS 5)
17 IS 3)

w1l

1v3

1v4

2¥1

2Y2

2Y3

2v4

‘F241

18 (1) EN
a1 2 S (::
2 i G
1A3
1ng 8 112)
SO v

9
i
i -
oz A18_{ =
274 (17)

‘F241

) {>
a2 [/I( 118)
1Az N 16
1a3 18) II/J: 14
1aa L8 Vl( 12)
26 19) |>
SR VI( ©)
ng 1120 N 7
a3 8! ll/( ®)
ane A1 I[/( 3)

w1
12
1Y3
1va

2Y1
2Y2
2Y3
2Y4

1v2

1v3

1va

2v1

2Y2

2v3

2v4
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SN54F240, SN54F241
SN74F240, SN74F241
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

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

SUPPly VOItAgE, VO « - -t ot i et it e e e -05Vto7V
Input voltage T . .. .. . e e e -1.2Vto7V
13T o TU R G oW ¢ =T 3 —30 mA to 5 mA
Voltage applied to any output in the disabled or power-off state . ............. -0.5Vto55V
Voltage applied to any outputin the highstate . ........................... -0.5Vto Vce
Current into any output in the low state: SN54F240, SN564F241 ... .................. 96 mA .
SN74F240, SN74F241 . ... ... ... ... 128 mA
Operating free-air temperature range: SN54F240, SN54F241 ............... -55°C to 125°C
SN74F240, SN74F241 .. ... .. ... ... oot 0°C to 70°C
Storage temperature FaNGE . . ... v oottt oot ot ot e e —65°C to 150°C
TThe input voltage ratings may be exceeded provided the input current ratings are observed.
recommended operating conditions
SN54F240 SN74F240
SN54F241 SN74F241 UNIT .
MIN NOM MAX | MIN NOM MAX . 2
Vcc  Supply voltage 4.5 5 5.5 4.5 5 5.5 \'% L
V|4  High-level input voltage 2 2 Vv —
ViL Low-level input voltage 0.8 0.8 Vv “ﬂ
ik Input clamp current -18 -18 mA V]
loH High-level output current -12 -15 mA . _qc"
lot Low-level output current 48 64 mA N
TA Operating free-air temperature —-55 125 0 70 °C ©
-
©
(a]
*p
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SN54F240, SN74F240
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

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

POST OFFICE BOX 655012 ¢ DALLAS, TEXAS 75265

noted) i
PARAMETER TEST CONDITIONS SN54F240 SN74F240 uNiT
MIN TYP¥ MAX MIN TYP? MAX
ViK Vcc = 4.5V, || = —18 mA -1.2 -1.2 %
IgH = -3 mA 2.4 3.3 2.4 3.3
VoH 1 Ve = 4.5V IoH = -12mA 2 3.2 \Y
10H = — 156 MA 2 3.1
lop = 48 mA 0.38 0.55
V V =45V \Y
oL cc ToL = 64 mA 0.42 055
lozH Vcc = 6.6V, Vg =27V 50 50 | #A
lozL Vee = 5.5V, Vg = 0.5V -50 -50 pA
] Vee = 5.5V, V=7V 0.1 0.1 mA
IIH Vee = 6.5V, V=27V 20 20 A
L Vee = 5.5V, V=05V -1 -1 mA
los? Ve = 6.5V, Vo =0 -100 —225|-100 -225 mA
Qutputs high 19 29 19 29
2 Icc Vee = 6.5V Outputs low 50 75 50 75 | mA
Outputs disabled 42 63 42 63
© switching characteristics (see Note 1)
Q
8 Vec =5V, Vee = 4.5Vto5.5V,
CL = 50 pF, CL = 50 pF,
? crom To R1 =500, R1= 5002,
PARAMETER = =
o ARAMETE! (NPUT) (OUTPUT) R2 = 500 Q, R2 = 500Q, UNIT
o Ta = 25°C TA = MIN to MAXT
a ‘F240 SN54F240 SN74F240
. MIN TYP MAX MIN - MAX MIN MAX
tPLH Data v 2.2 47 7 2.2 9 2.2 8 ns
TPHL, (Any A) 1.2 3.1 4.7 1.2 6 1.2 5.7
tpzH — 1.2 3.1 53| 1.2 67| 1.2 6.1
G Y ns
tpzL 32 6.5 9| 3.2 105 | 3.2 10
1PHZ — 1.2 3.6 5.3 1.2 6.5 1.2 6.3
G Y - ns
tpLz 1.2 5.6 8| 1.2 125 | 1.2 9.5
tFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
$All typical values are at Vcc = 5V, TA = 25°C.
5Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
YFor the SN74F240 at Vo = 4.75 V and Igy = —3 mA, Voy min = 2.7 V.
NOTE 1: See General Information for load circuits and waveforms.
&
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SN54F241, SN74F241
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

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

noted)
PARAMETER TEST CONDITIONS SNbaF241 SN74F241 UNIT
MIN _TYP? MAX | MIN TYP¥ MAX
VIK Vee = 4.5V, I = -18 mA -1.2 -1.2 \
IoH = ~3mA 24 33 24 33
VoH I Vece = 4.5V loH = —12mA 2 3.2 v
IoH = —15 mA 2 3.1
loL = 48 mA 0.38 0.55
\ Vee = 4.5V \
oL cc loL = 64 mA 0.42 055
lozH Vcc=5.8V, Vg=27V 50 50 | A
lozL Vee = 5.5V, Vo = 05V -50 -50 uA
I Vec =55V, V=7V 0.1 0.1 | mA
IIH Vee = 5.5V, V=27V 20 20 pA
G or G input 1 1
| \7 =55V, V=05V A
Ik ~ Any A input cc . ! -1.6 -1.6 m
los? Vec =55V, Vg'=0 -100 -225 |-100 -225 | mA .
Outputs high 40 60 40 60 b 2 '
Icc Vee = 5.5V Qutputs low 60 90 60 90 mA f
Outputs disabled _ 60 90 60 90 .
]
switching characteristics (see Note 1) QO
[+})
Vec =5V, Vec = 4.5Vto5.5V, L
CL = 50 pF, CL = 50 pF, 2]
R1=5009, R1=500Q, (1]
FROM T0
PARAMETER (INPUT) (OUTPUT) R2 = 5009, R2 = 500 Q, UNIT ‘6
Ta = 25°C Ta = MIN to MAXT (o)
‘F241 SN54F241 SN74F241
MIN TYP MAX MIN MAX MIN MAX
tpLH Data v 1.7 3.6 5.2 1.2 6.5 1.7 6.2 ns
tPHL (Any A) 1.7 3.6 5.2 1.2 7 1.7 6.5
tPzH — 1.2 3.9 5.7 1.2 7 1.2 6.7
Y ns
tpzL 1Gor 26 12 5 7] 12 85| 1.2 8
tpHZ — 1.2 4.1 6 1.2 7 1.2 7
Y ns
tpLZ 1Gor2G 1.2 441 6| 1.2 75| 1.2 7
tFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
Al typical values are at Vog = 5V, Ta = 25°C.
$Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
TFor the SN74F241 at Vee = 4.75Vand Igy = —3 mA, Vg min = 2.7 V,
NOTE 1: See General Information for load circuits and waveforms.
Ti *I’
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SN54F242, SN54F243, SN74F242, SN74F243
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

D2932, MARCH 1987

® 2-Way Asynchronous Communication
Between Data Buses

SN54F242, SN54F243 . . . J PACKAGE
SN74F242, SN74F243 ... D OR N PACKAGE

(TOP VIEW)
Local Bus-Latch Capability
Gas[J1 UaJ vee
Choice of True or Inverting Logic ne Oz 135 GBA
® Package Options Include Plastic ‘’Small a1[ds 2[JNC
Outline’’ Packages, Ceramic Chip Carriers, Aaz2[]s nfjs1
and Standard Plastic and Ceramic 300-mil A3 E5 10[] B2
DIPs A4 s 9[] B3
) Gnop 7 s[]B4
® Dependable Texas Instruments Quality and
Reliability
SN54F242, SN54F243 . . . FK PACKAGE
description (TOP VIEW)

These quadruple bus transceivers are designed
for asynchronous- two-way communications

between data buses. The control function
implementation allows for maximum flexibility in
timing. : 2
Each device allows data transmission from the '
A bus to the B bus or from the B bus to the A 8
bus, depending upon the logic levels at the 9 10111213 g
enable inputs GBA and GAB. The enable inputs =
can be used to disable the device so that the 3 % 9 e (/5]
buses are effectively isolated. 5} ©
The dual-enable configuration gives the NC—No internal connection ‘.C-U'
quadruple bus transceivers the capability to store (]
data by simultaneous activation of GBA and
GAB. Each output sustains its input in this transceiver configuration. Thus, when both control inputs are
activated and all other data sources to the two sets of bus lines are at high impedance, both sets of bus
lines {eight in all) will remain at their states. The 4-bit codes appearing on the two sets of buses will be
identical for the 'F243, or complementary for the ‘F242.
The SN54F242 and SN54F243 are characterized for operation over the full military temperature range
of —55°C to 125°C. The SN74F242 and SN74F243 are characterized for operation from 0°C to 70°C.
FUNCTION TABLE
ENABLE INPUTS , ,
GAB GBA F242 F243
L L AtoB AtoB
H H BtoA Bto A
H L Isolation Isolation
L H Latch A sz B Latch A and B
(A = B) (A = B)
UNLESS OTHERWISE NOTED this document contains . Copyright © 1987, Texas Instruments Incorporated
TR g M N
's,::gll:li'f:ial:tn'gil:)nsd;?r. tha":erms of Texas Instruments TEXAS 2-107

standard warranty. Production processing does not
necessarily include testing of all parameters.
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SN54F242, SN54F243, SN74F242, SN74F243
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

logic symbols?t

‘'F242 . ‘F243
GBA ::;” ENT GBA ::;’” ENA
GAB EN2 GAB EN2
(3) - om
Al v1 | ’51 A1l ) v1 d | Lkl B1
> 29 D2v
10 4
a2ld ‘ 1o . az '@ {10) 5,
a3 8 2 g3 a3 (8! © ..
6 (8) \ (6) @

tThese symbols are in accordance with ANSV/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagrams (positive logic)

‘F242 ‘F243
2 ~ M 13) _ 3
) GAB F< I—GBA GAB —C{ >-1 ~< I—GBA
U Al 3) 9 s_(mg1 A1.(.3.)__ ﬂ81
o
5 '
— >
n A2 (4) _ } 1o ., a2l8 1o .,
=
® P { {5 ) 1
4 Az — 9 g3 JEL [ 19) gy
) @) ®) P ®
A4 - f—————B4 A4 ———B4
Pin numbers shown are for D, J, and N packages.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SUPPIY VOIAgE, VO C - - vt vttt ittt ittt et ettt i e e -05Vto7V
Input voltaged .. .o e - -12Vt 7V
Inputcurrent . ... ... .. L e —30 mA to 5 mA
Voltage applied to any output in the disabled or power-off state . ............... -0.5t0 5.5V
Voltage applied to any outputin the highstate .. .......................... -0.5Vto Vce
Current into any output in the low state: SN54F242, SN64F243..................... 96 mA
SN74F242, SN74F243 . . .. ... ... .. .. ... 128 mA
Operating free-air temperature range: SN54F242, SN64F243 .............. -55°C to 150°C
SN74F242,SN74F243 . ................. 0°C to 70°C
Storage temperature range . ................. P —65°C to 150°C
$The input voltage ratings may be exceeded provided the input current ratings are observed.
&
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: SN54F242, SN74F242
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE QUTPUTS

recommended operating conditions

SN54F242 SN74F242 UNIT
MIN NOM MAX [ MIN NOM MAX
Vec  Supply voltage 4.5 5. 5.5 4.5 5 5.5 v
ViH High-level input voltage 2 \'
ViL Low-level input voltage 0.8 \2
ik Input clamp current -18 mA
IoH High-level output current -15 mA
loL Low-level output current 64 mA
TA Operating free-air temperature (4] 70 °Cc
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
SN54F242 SN74F242
PARAMETER TEST CONDITIONS N Tvet max TN 1Yt mAx ] UNIT
ViK Vee = 4.5V, Ij = —18 mA -1.2 -1.2 \4
Vee = 4.5V, IoH = —3mA 2.4 3.3 24 33 )
Vou# Vog = 4.5V, 10H = ~12 mA 2 3.2 v .2
Vee = 4.5V, IoH = —15 mA « 2 34
Vee = 4.5V, oL = 48 mA
VoL Vee = 4.5V, loL = 64 mA 042 055 | " 2
! A or B port Vee = 5.5V, V) =55V 1 mA 8
Control inputs Vce = 5.5V, Vi=7V 0.1 | mA L
" A or B port? Vee = 5.5V, V) =27V 70 A »
Control inputs Vge = 5.5V, V=27V 20 “g
(1, 5 Vce = 5.5V, V=05V -1 | mA ]
Ios! : Vee = 5.5V, Vo =0 - 100 ~225 |-100 -225 | mA (=]
Vee = 5.5V, Outputs high 30 46 30 46
lcc Outputs low 46 69 46 69 mA
See Note 1 -
Outputs disabled 42 63 42 63
switching characteristics (see Note 2)
Vee =56V, Vcc =45Vto55V,
CL = 50 pF, ' CL = 50 pF.
R1 = 500 @, © R1 =500,
FROM T0 R2 = 500 Q, R2 = 500 Q,
PARAMETER {INPUT} | (OUTPUT) Ta = 25°C Ta = MIN to MAXT UNIT
'F242 SN54F242 SN74F242
MIN TYP _ MAX | MIN MAX MIN MAX
tPLH 2.2 4.1 6.5 2.2 7.5 ns
TPHL AorB | BorA 1 2.6 4.5 3 75 s
tpzL 2.7 5.6 7.5 2.7 8.5 ns
Phz Enable | AorB [—5= 6.1 9 27 0.5 s
tPHZ 1.8 6.6 9 1.8 9.5 ns
tpLZ Disable | Aor8 55 56 o5 2.7 11 ns

TFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
Al typical values are at Vec = 5V, TA = 25°C.
SFor 1/0 ports, the parameters IH4 and 1 include the off-state output current.
1Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
#For the SN74F242 at Vce = 4.75 V and IgH = —3 mA, VgH min = 2.7 V.
NOTES: 1. Icc is measured either with all transceivers enabled in only one direction or all transceivers disabled.
2. See General Information for load circuits and waveforms.
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- SN54F243, SN74F243 : :
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

sjeeyg eleq (N

SN54F243 SN74F243 UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 4.5 6 556 4.5 5 5.6 \
ViH High-level input voltage 2 . R 2 \2
ViL Low-level input voltage P 0 X -) 0.8 \
i input clamp current . v =18 -18 mA
loH High-level output current : : -12 -15 mA
oL Low-level output current . 48 64 mA
TA Operating free-air temperature -565 125 ¢} 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
SN54F243 : SN74F243
PARAMETER TEST CONDITIONS N TPt MAX T WIN TVPT MAX UNIT
VIK Vee = 4.5V, | = =18 mA -1.2 -1.2 v
Vce = 4.5V, o4 = -3 mA 2.4 33 2.4 3.3
VoH# Vee = 4.5V, IoH = —12mA 2 3.2 \
Vce = 4.5V, IoH = —15 mA 2 341
v Vee = 4.5V, loL = 48 mA 0.38 . 0.55 v
oL Vce = 4.5V, loL = 64 mA , 0.42_ 0.55
0 A or B port Vee = 5.5V, V| = 65V S 1 1| mA
Control inputs Vece = 5.5V, V=7V LT 04 0.1 mA
A or B port$ Vee = 6.5V, V) =27V S 70 70 A
" [Control inputs Vee = 5.5V, V=27V : 20 20 | *
8 Vee = 5.5V, V=05V . -1.6 -1.6 mA
losY Vee = 5.5V, Vo =0 - 100 -225 |-100 -225 | mA
Ve = 5.5V, Outputs high 64 80 64 80
Icc See Note 1 Qutputs low 64 90 64 90 mA
Outputs disabled 71 90 71 90
switching characteristics (see Note 2)
Veg =5V, Vee = 4.5Vt05.5V,
CL = 50 pF, \ . CL = 50 pF,
FROM 10 R1 = 500Q, R1 = 5009,
PARAMETER (NPUT) (OUTPUT) R2 = 5009, R2 = 5009, UNIT
) Tp = 25°C TA = MIN to MAX?
‘F243 SN54F243 SN74F243
. MIN TYP MAX | MIN MAX | MIN MAX
- tPLH AorB BorA 1.7 3.6 5.2 6.5 1.2 6.2 ns
tPHL 1.7 3.6 5.2 =85 1] 1.2 6.5 ns
tpzH 1.2 3.9 5.7 g | 1.2 6.7 ns
tpzL Enable AorB 1.2 54 75 105 | 1.2 85 | ns
tPHZ ) 1.2 4.1 6 7.5 1 7 ns
tpLZ Disable AorB 1.2 41 6 85| 1.2 7 ns

1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
% All typical values are at Vg = 5V, TA = 25°C.
§ For 1/0 ports, the parameters Iy and !j_include the off-state output current.
1 Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
#Forthe SN74F243at Ve = 4.75Vandigy = —3mA, Vg min = 2.7V.
NOTES: 1. Igc is measured either with all transceivers enabled in only one direction or all transceivers disabled.
2. See General Information for load circuits and waveforms.
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SN54F244, SN74F244
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

D2932, MARCH 1987

0 3-State Outputs Drive Bus Lines or Buffer SN54F244 . . . J PACKAGE
Memory Address Registers SN74F244 . . .DW OR N PACKAGE
(TOP VIEW)
0 Package Options Include Plastic ‘“Small
Outline’” Packages, Ceramic Chip Carriers, 16 [ U20J vee
and Standard Plastic and Ceramic 300-mil 1a1 2 19[] 2G
DIPs 2Y4 Es 18] 1Y1
: 1A2 e 17[] 2A4
O Dependable Texas Instruments Quality and 2va (s 16(] 1y2
Reliability 1A3 [s 15% 2A3
. 2v2 (47 1a[] 1v3
description ‘ 1a4 [s 13% 2A2
These octal buffers and line drivers are designed 2vy1 Qo 12[] 1v4
specifically to improve both the performance and GND 1o 11f] 2A1

density of three-state memory address drivers,
clock drivers, and bus-oriented receivers and
transmitters. Taken together with the ‘F240 and
'F241, these devices provide the choice of

SN54F244 . . . FK PACKAGE
(TOP VIEW)

<t -

AR . . 0
selected combinations of inverting and > < |0 gk_-;'
N — — N

noninverting outputs, symmetrical G (active-low

output control inputs, and complementary G and 3 212019
G inputs. 1A2 [14 180} 1v1 9
The SN54F244 is characterized for operation 2Y3 U5 1700 2a4 8
over the full military temperature range of 1A3 {16 160 1Y2 L
-55°C to 125°C. The SN74F244 is 2Y2 17 16[] 2A3 (75)
characterized for operation from 0°C to 70°C. 1A4 P8 140 1Y3 ©
9 1011 12 13 -
s . . ©
logic diagram (positive logic) a
— (1}
1G
(2) N | t1s)
1A1 Y1
1
14248 | 16) 1yp .
1G EN
(3} .
e Rt w5}
1A2 ——— 12
1448 12) 1yq 1a3 & 14 1vs
v 1a4 18 L 12 4y,
= (19)
(19 2G EN
2G ———C{ >———‘
| 241 11) > v (9) 2v1
PYCRRLLL (9} ayq 22 13 7 5yo
2A3 (15) (5) 2v3
aaptd  NO T 2a4 17| B ova
o— 2v2
2A3 15) VPC {5) 2Y3 T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
|EC Publication 617-12.
2A4 {17) |£ (3) 2v4
PRODUCTION DATA documents contain information . . Copyright © 1987, Texas Instruments Incorporated
hociheations et ho Teres of Taxes Intruments Texas ‘E,’P
spectlici rm. exas [nstruments
standard warranty. Production processing does not 2-111
necessarily incluJe testing of nﬁll’ para;‘gterse.s INSTRUMENTS
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SN54F244, SN74F244
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

FUNCTION TABLE

OUTPUT DATA OUTPUT
CONTROL | INPUT v
1G, 2G A
H X z
L L L
L H - H

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

Supply VOItage, Vi - -+ vttt e e e e e e -05Vto7V
Input voltageT .. ... .. -1.2Vto7V
Input current . .. ... .. e e -30 mA to 5 mA
Voltage applied to any output in the disabled or power-off state .............. ~-0.5Vtob5V
Voltage applied to any output in the highstate . .. ......................... -0.5 VtoVce
Current into any output in the low state: SN54F244 .. ... ... ... . ... . ... ... . 0., 96 mA
SN74F244 ... . ... .. . e 128 mA
Operating free-air temperature range: SN54F244 . .. . ... ..., .............. -55°C to 125°C
SN74F244 . ... . .. . e 0°C to 70°C
Storage temperature range ......... O —65°C to 150°C
1t The input voltage ratings may be exceeded provided the input current ratings are observed.
recommended operating conditions
SN54F244 SN74F244 UNIT
MIN  NOM MAX MIN NOM MAX
Vce Supply voltage 4.5 5 5.5 4.5 5 5.5 \
ViH High-levei input voltage . 2 2 \
ViL Low-level input voltage 0.8 0.8 A"
Ik Input clamp current -18 -18 mA
loH High-level output current -12 -15 mA
loL  Low-level output current 48 64 mA
TA  Operating free-air temperature —-55 125 0 70 °C
*p
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SN54F244, SN74F244
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

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

noted)
SN54F244 SN74F244
PARAMETE TEST CONDITION UNIT
R ST ITIONS MIN TYPF MAX ([ MIN TYPF MAX
VIK Vcc = 45V, || = —18mA -1.2 -1.2 v
Vcc = 4.5V, IoH = —3mA 2.4 3.3 2.4 33
VoH Y Vee = 4.5V, IoH = —12mA 2 3.2 A
Vee = 4.5V, lIoH = —15mA 2 3.1
Vce = 4.5V, gL = 48 mA 0.38 0.55
VoL v
Vee = 4.5V, loL = 64 mA 0.42 0.55
1] Vee = 5.5V, V=7V 0.1 0.1 mA
10zH Vee = 5.5V, Vo =27V 50 50 rA
lozL Vee = 5.5V, Vg = 05V -50 -50 pA
[T} Vee = 5.5V, V=27V 20 20 A
Any G input -1 ~1
| V = 5.5V, Vi =05V mA
L ["Any A input cc ' “16 16
los$ Vec =56.5V, Vg =0 -100 '~225 |-100 -225 | mA
Outputs high 40 60 40 60
Vee = 5.5V, Leuts g
lcc Oututs open Outputs low 60 80 60 30 mA
puts op Outputs disabled 60 90 60 90
switching characteristics (see Note 1)
Vec =5V, Vecec =4.5Vte55YV,
CL = 50pF, Cp = 50 pF,
R1 = 5009, R1 = 5002,
FROM TO .
PARAMETER = =
(INPUT) {OUTPUT) R2 = 5009, R2 = 5009, UNIT
TA = 25°C TA = MINto MAXT
‘F244 SN54F244 SN74F244
MIN TYP MAX MIN MAX MIN MAX
tPLH 1.7 3.6 5.2 1.2 6.5 1.7 6.2
A Y ns
tPHL 1.7 3.6 5.2 1.2 7 1.7 6.5
tPZH - - 1.2 3.9 5.7 1.2 7 1.2 6.7
1Gor2 Y
tpzL or2G iz 5 7| 1.2 85] 12 s "
tPHZ - - 1.2 4.1 6 1.2 7 1.2 7
1G or 2G Y
tpLZ 12 41 6] 1.2 75| 1.2 71 ™
t For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
1 All typical values are at Vo = 5V, Ta = 25°C.
8 Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.
Y For the SN74F244 at Vce = 4.75VandlgH = —3mA,VoH min = 2.7 V.
NOTE 1: See General Information for load circuits and waveforms.
T {lp
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SN54F245, SN74F245
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

D2932, MARCH 1987

® 3-State Outputs Drive Bus Lines Directly SN54F245 . . . J PACKAGE
SN74F245 . . . DW OR N PACKAGE
® Package Options Include Plastic **Small (TOP VIEW)
Outline’” Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil DIR[]1
DIPs a1([?2
. A2[]3
® Dependable Texas Instruments Quality and a3[s
Reliability As s
.. As5[]e
description _ a6 7
The SN54F245 and SN74F245 are octal bus A7[]s
transceivers designed for synchronous two-way A8 []o
communication between data buses. The control GND [Jio
function implementation minimizes external
timing requirements. SN54F245 . . . FK PACKAGE
The devices allow data transmission from the A (TOP VIEW)
bus to the B bus or from the B bus to the A bus I3}
depending upon the logic level at the direction D g o
control (DIR) input. The enable input (G) can be 75

used to disable the device so that the buses are

(%)
effectively isolated. ) A3 B1 "&;
A4 B2 o
The SN54F245 is characterized for operation AS 16| B3 o
over the full military temperature range of AB 15 ] B4 [7;)
—55°C to 125°C. The SN74F245 is A7 B5 ©
characterized for operation from 0°C to 70°C. 910 111213 16
. ©®0®©N~ ©
logic symbolt <2823 o
= 019)
G m G3 FUNCTION TABLE
DIR —t‘s EN1 [BA] DIRECTION
3 EN2 [AB] e ENAEBLE CONTROL OPERATION
Al @ v B1 DIR
D 2v . L L B data to A bus
\ (3) (17)
A2 —4—>—] l—a—»— B2 L H A data to B bus
A3 ::;I > A (.:(;; B3 H X Isolation
A8 s &
A5 ‘—7’4-’— -—4—“7) B5
A6 Ef’— —4—(»13 B6
A8 —a¢>— —4—»— B3
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
PRODUCTION DATA documents contain information Copyright © 1987, Texas Instruments Incorporated

specifications per the terms of Texas Instruments
standard warranty. Production processing does not

TEXAS
necessarily include testing of all parameters. lN STRUMENTS

POST OFFICE BOX 855012 « DALLAS, TEXAS 75265

current as of publication date. Products conform to Q’
2-1156



(2
A1l
(18)
%—l——m
(3)
A2 l
P4 (17)
B2
PRTRAIIN ~
[ v e .
{5)
R B N 520
{15) B4
a8 ~
T v ua o
PUSLLI ,\C‘
2 TV TT5 ] s,
A ® [Nea
|
QU) T (LI
g 2
P \111 | (LRI,
D
sg absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
L Supply VOItage, VO G + vt v et ettt e e -05Vto7V
Input voltage (excluding /0 ports)T . ... ... ... .. .. ... . .. -1.2Vto7V
LT o TV L oW T =T o —30 mA to 5 mA
Voltage applied to any output in the disabled or power-off state .............. -05Vtob5V
Voltage applied to any outputin the highstate . . .......................... —-0.5 Vto Vcc
Current into any output in the low state: SN54F245 (A1 thru A8) .................... 40 mA
SN54F245 (B1 thruB8) .................... 96 mA
SN74F245 (A1 thru AB) . ..... ... ... ....... 48 mA
SN74F245 (B1 thru BB) ................... 128 mA
Operatlng free-air temperature range: SN54F245 . .. ... ....... ... ... ...... —-55°C to 125°C
SN74F245 . ... .. . ... e 0°C to 70°C
Storage temperature fange . .. ... oot vt iin et ie e e —-65°C to 160°C
TThe input voltage ratings may be exceeded provided the input current ratings are observed.
T v&p
2-116 EXAS

SN54F245, SN74F245 ‘
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

logic diagram (positive logic)
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SN54F245, SN74F245
OCTAL BUS TRANSCEIVERS WITH 3-STATE GUTPUTS

recommended operating conditions

SN54F245 SN74F245 UNIT
MIN NOM MAX | MIN NOM MAX
vee Supply voltage 4.5 5 5.5 1 4.75 5 5.25 \%
VIH High-level input voltage 2 2 A
ViL Low-level input voltage 0.8 0.8 \
Ik Input clamp current -18 ~18 mA
IoH High-level output current Al thru A8 -3 -3 mA
B1 thru B8 —-12 -15
loL Low-level output current Al thru A8 20 24 mA
B1 thru B8 48 64
TA Operating free-air temperature -55 125 0 70 °C

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

SN54F245 SN74F245
PARAMETER TEST CONDITIONS MIN_ TYPE MAX MIN _TYPT MAX UNIT
VIK- Vee = MIN, I = ~-18 mA -1.2 -1.2 \
IoH = —1mA 2.5 3.4 2.7 3.4
Al thru A8 OH = —3mA 24" 33 27 33 [
VoH Vee = MIN I0H = -3 mA 2.4 33 2.7 33 Y Q
B1 thru B8 ) IoH = —12 mA 2 32 ]
IoH = -15mA 2 3.1 %
IoL = 20 mA 0.3 0.5
AT thru A8 ToL = 24 mA 035 05 8
VoL Vee = MIN oL v -
loL = 48 mA 0.38 0.55 ©
B1 thru B8 ToL = 64 mA 042 0.5 o
oL m
DIR and G . Vi=7V 0.1 0.1
L Aand B Vee = MAX 55V 1 ] ™
Gy ogndB vee = MAX,  Vp =27V 79 L N
DIR and G 20 20
e 8 A and B_ Vee = MAX, Vi =05V ~0.65 ~0.65 mA
DIR and G -1.2 -1.2
'081 A0 thru A7 Vee = MAX, Vo = 0 -60 -150 | -60 - 150 rr;A
BO thru B7 -100 —-225 (-100 -225
lccH Vee = MAX 70 90 70 90 mA
IccL Vee = MAX 95 120 96 120 mA
iccz Vce = MAX 85 110 85 110 | mA
TFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
¥ All typical values are at Vee =5V, Ta = 26°C.
SFor I/0 ports, the parameters I|4 and ) include the off-state output current.
I Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.
i
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SN54F245, SN74F245
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

switching characteristics (see Note 1)

Vec =5V, Vee = 45Vto5.5V,
CL = 50 pF, Cp = 50 pF,
PARAMETER FROM o z; - zgg g' :; - Zgg g UNIT
INPUT, OUTPUT, - ’ - :
) ¢ ! { ' Ta = 25°C Ta = MIN toMAX T
‘F245 SN54F245 SN74F245
MIN TYP MAX [ MIN MAX { MIN MAX
1 1. . .2 . .
PLH AorB BorA 7 3.8 6 ! 7.5 17 7 ns
tPHL 1.7 4.2 6] 1.2 7.5 1.7 7
g . . . .
PZH - AorB 22 4.9 7] 1.7 9| 2.2 81 s
thzL 2.7 56 8| 22 10| 27 9
tPHZ - AorB 2.2 4.6 6.5 1.7 9| 2.2 7.5
Lz 1.2 46 65| 1.2 0] 1.2 75| ™

T For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 1: See General Information for load circuits and waveforms.

2
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ADVANCE SN54F251, SN74F251

INFORMATION 1-0F-8 DATA SELECTORS/MULTIPLEXERS WITH 3-STATE QUTPUTS
D2932, MARCH 1987
© Three-State Versions of SN54F151 and SN54F251 . . . J PACKAGE
SN74F151 SN74F251 ... D OR N PACKAGE
© Three-State Outputs Interface Directly with - ) (TOP VIEW)
System Bus o3[ U16:] vee
Performs Parallel-to-Serial Conversion D22 sJD4
p1[]s 14[dDs5
Complementary Outputs Provide True and po [a 13[] D6
Inverted Data vOs 12[] D7
© Package Options Include Plastic ‘‘Small w Os npdA
Outline’’ Packages, Ceramic Chip Carriers Gz B
and Standard Plastic and Ceramic 300-mil GND []s gljC
DIPs
© Dependable Texas Instruments Quality and SNS4F251 . . . FK PACKAGE
A (TOP VIEW)
Reliability
N m O 8 <
an0zZ>0

description

These data selectors/multiplexers contain full “biha 212 1918EDS
binary decoding to select one-of-eight data pof s 170ps
sources and feature strobe-controlled nchs 16NC "
complementary three-state outputs. vk 1sgp7 ‘E;
The three-state outputs can interface with and WwWQls 1A o
drive data lines of bus-organized systems. With 101112 13 =
all but one of the common outputs disabled (at o 0O0 D \n
a high-impedance state), the low-impedance of z Z ©
the single enabled output will drive the bus line "'“'
to a high or low logic level. Both outputs are NC—No internal connection 0
controlled by the strobe (G). The outputs are
disabled when G is high. ~ logic symbolt
The SN54F251 is characterized for operation T
over the full military temperature range of LT
—-55°C to 125°C. The SN74F251 is PRI P
characterized for operation from 0°C to 70°C. PRpLLI N B PN
. c o z} 7
FUNCTION TABLE . oo & {,
. o 81, g =8l v
INPUTS | ouTPUTS p2 2], v L6
. SELECT [STROBE| = ] o3 13
C B A G ps 8L {4
X X X H z z " ps 14 1
L L t L D0 DO pg —BL 1
L L H L |ov b1 p7 124,
- hoL - p2 D—2 TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
L H H L b3 % IEC Publication 617-12.
H L L t D4 [ﬁ Pin numbers shown are for D, J, and N packages.
H L H L Ds DS
H H L L D6 D6
H H H L D7 D7
DO, D1 ... D7 = the level of the respective D input
ADVANCE INFORMATION documents contain . Copyright © 1987, Texas Instruments Incorporated
inf ion on new products in the ling or 1,
B and athat uateatians ot subjcs o change i b 2-119
withaut notice,” INSTRUMENTS
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SN54F251, SN74F251

ADVANCE

1-OF-8 DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS INFORMATION
logic diagram (positive logic)
g n I\
i .
(5o 1) D
D2 (2) D___‘
pa Y ;
IN?’?JTI',; ﬁDd (15 — (6) W
ps 14 .
g 13! v @—
py 112 J

sjeayg eleq H

DATA
SELECT
(BINARY)

~

At

g 10 |D f

c 19

Pin numbers shown are for D, J, and N packages.
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ADVANCE SN54F251, SN74F251
INFORMATION 1-0F-8 DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS

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

SUPPlY VOItagE, VO - - - vttt ettt e e e e -05Vto7V
Input voltageT .. .. . -1.2Vto7V
g oTU Qo TH T =1 o N —30 mA to 5 mA
Voltage applied to any output in the disabled or power-off state .............. -0.5Vtob55V
Voltage applied to any output in the highstate . . ............. [P .... —0.5VtoVce
Current into any output in the low state: SN54F251 ........................ e 40 mA
SN74F251 . ... e e 48 mA

Operating free-air temperature range: SN54F251 .. ....................... -55°C to 125°C
: SN74F251 ... ... e e e 0°C to 70°C

Storage temperature range ....... e e e e e e e -65°C to 150°C

TThe input voltage ratings may be exceeded provided the input current ratings are observed.

recommended operating conditions

SN54F251 SN74F251 UNIT
MIN NOM MAX | MIN NOM MAX "
Vee  Supply voltage 4.5 5 5.5 4.5 5 5.5 \4
ViR High-level input voltage 2 2 \4 2
ViL Low-level input voltage’ 0.8 0.8 \2
hK Input clamp current -18 -18 mA (7]
10H High-level output current -3 -3 mA 5
loL Low-level output current 20 24 mA Q
TA Operating free-air temperature , —-55 125 o] 70 °C 5
electrical characteristics over recommended operating free-air temperature range (unless otherwise E
noted) 3
SN54F251 SN74F251
PARAMETER TEST CONDITIONS MIN _TYPS MAX MIN_ TYPS MAX UNIT
ViK Vee = 4.5V, I = -18 mA -1.2 -1.2 \
I = -1mA 2.5 3.4 2.5 3.4
Vo # Ve = 4.5V 12: = —3amA 24 33 34 33 v
lor = 20 mA 0.30 0.5
VoL Vee = 4.5V .gt — 24 maA 035 05 U
lozH Vee = 5.5V, Vo =27V 50 50 A
lozL Vee = 6.5V, Vp =05V -50 -50 rA
1] Vee = 6.5V, Vi=7V . 0.1 0.1 mA
hH Vece = 5.5V, V=27V 20 20 uA
L Vee = 6.5V, V=05V -0.6 -0.6 mA
los1 Vee = 5.5V, Vo =0 -60 -150 | -60 -150 | mA
Icc Vee = 5.5V, [ Condftfon A - 15 22 5 22 [
See Note 1. | Condition B 16 24 16 24

For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
8 Alltypical values are at Vo = 5V, Ta = 25°C.
1 Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
# For the SN74F 251 atVce = 4.75VandigH = ~1mAto —-3mA, Vg min = 2.7 V.
NOTE 1: Icc is measured with the outputs open under the following conditions:
A. Selectinput and data input at 4.5 V, output control grounded.
B. Allinputsat4.5V.

i
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SN54F251, SN74F251 ADVANCE
1-0F-8 DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS INFORMATION
switching characteristics (see Note 2)
Vee =5V, Vgcc =45Vto5.5V,
CL = 50pF, Cp = 50 pF,
R1 = 5009, R1 = 5002,
PARAMETER (::‘:’n:) (OU:'C;UTI R2 = 500 R, R2 = 5009, UNIT
Ta = 25°C Ta = MINto MAX?
‘F2561 SN54F251 SN74F251
MIN TYP MAX MIN MAX MIN MAX
1
PLH A.B,orC w 3.2 5.5 8 2.7 9.5 3.2 9 ns
tPHL 2.4 5.3 7.5 2.4 9.5 2.4 8.5
1
PLH A,B,orC v 3.7 9.2 13 2.7 16.5 3.7 14 ns
tPHL 4.2 6.5 9 2.2 10.5 3.2 10
tpPLH Data w 2.2 3.7 5.7 1.7 8 2.2 7 ns
IPHL (Any D) 1.2 2.6 41 1.2 6| 1.2 5
tPLH Data v 4.7 6.8 9.5 4.7 11.5 4.7 10.5 ns
TPHL (Any D) 2.9 4.7 6.5 2.9 7.5 2.9 7.5
tpzH : w 2.2 5 7 2.2 9.5 2.2 8 ns
pzL 2.7 6 8.5 2.7 10.5 2.7 9.5
tpHZ g W 2.2 46 6.5 2.2 8.5 2.2 7.5 ns
tpLZ 1.2 2.8 4.5 1.2 7.5 1.2 5.5
PZH = v 3.2 6.5 9 3.2 10 3.2 10 ns
tpzL 2.7 5.6 8 2.7 10 2.7 9
tPHZ & v 22 43 6 2.2 7 2.2 7 .ns
tpLZ 1.2 3.1 4.5 1.2 5.5 1.2 5.5 :
t For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 2: See General Information for load circuits and waveforms.
Texas WP
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SN54F253, SN74F253
DUAL 1-OF-4 DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

D2932, MARCH 1987

Three-State Versions of SN54F153 and SN54F253 . . . J PACKAGE
SN74F153 SN74F253 . .. D OR N PACKAGE
Permits Multiplexing from N Lines to 1 Line {TOP VIEW)
Performs Parallel-to-Serial Conversion 16 [0 Use vee
B ]2 2G
Package Options Include Plastic ‘‘Small 1c3 53 ::’j A
Outline’” Packages, Ceramic Chip Carriers, 1c2 Oa 13% 2c3
and Standard Plastic and Ceramic 300-mil 1c1 [s 0 2c2
DIPs 12
1coJs 11[J2c1
© Dependable Texas Instruments Quality and 1y 7 10[d2co
Reliability GND [ |8 ol ]2y
description SN54F253 . . . FK PACKAGE
{TOP VIEW)

~ Each of these data selectors/multiplexers

L . 8}
contains inverters and drivers to supply full 0O O
polY /22 28

binary decoding data selection to the AND-OR

gates. Separate output control inputs are 3 21219 e
provided for each of the two four-line sections. 1c3 P4 180 A 2
The three-state outputs can interface with and 1c2 {5 170 23
drive data lines of bus-organized systems. With NC 6 1eg Ne (2]
all but one of the common outputs disabled (at e g7 150 2¢2 5
a high-impedance state), the low-impedance of 1cops 14Q 2c1 1]
the single enabled output will drive the bus line 9 joui2i3 (.Ici
to a high or low logic level. Each output has its > % Q 38
own strobe (G). The output is disabled when its [C] ~ ‘fg
strobe is high. NC—No internal connection g
The SN54F253 is characterized for operation
over the full military temperature range of logic symbolt
—55°C to 125°C. The SN74F253 is
characterized for operation from 0°C to 70°C.
PRgLY) 030
FUNCTION TABLE B ﬂ—q ) 3
X
SELECT DATA INPUTS STROBE | OUTPUT 15 e en "
INPUTS )
B Al Co c1 c2 ca| B Y 10 -o—1° o)
X X X X X X H z 101 ; v p—1y
L L] L x x x L L [eTETI
L L H X X X L H 2 L5k e
L H X L X X L L 2co L0
L H| x H x x L H PYSTLLI | LY
H L] x x.L x L L 2c2 ﬁ-g—
H L X X H X L H 2c3
: ﬁ i 2 ); I':I :: :‘ tThis symbol.is in accordance with ANSI/IEEE Std 91-1984 and
|IEC Publication 617-12.
Address inputs A and B are common to both sections. Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information N Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to
specijﬁcgtinns per ﬂ;,ar J;{g?uﬁf Texas 'IHStJ:Tse::;st TEXAS {’ 2.123
nacessarily include testing of all parameters. INSTRUMEN']S i
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SN54F253, SN74F253
DUAL 1-OF-4 DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

2-124

logic diagram (positive logic)

_m4>
16 —

“ico 16! TED-—
(5) |
1Cc1 {7)_outpuT
DATA 1 < v
102 4 ( [ ]
(3) jD'—
ac3
g
(2)
8 ]
SELECT
A (14) D rr
§ k
q
(11}
2C1 1
—
DATA 2 < {9) OUTPUT
12) -2y
2c2
(13)
(2¢3 D
_ s
s 2>
Pin numbers shown are for D, J, and N packages.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, VG - - - o v i e i e e e e e e e e -0.5Vto7V
Input voltage T ... o e -12Vto7V
Lo oYU TN T -1 o -30 mA to 5 mA
Voltage applied to any output in the disabled or power-off state .............. -0.5Vto5.5V
Voltage applied to any output inthe highstate .. .. ........................ -0.5Vto Ve
Current into any output in the low state; SNB4F253 ... .............ccvtvunnnnnn. 40 mA
SN74F253 . . ... . 48 mA
Operating free-air temperature range: SN54F253 . ... ..................... -55°C to 125°C
SN74F253 .. ... .. .. e e 0°C to 70°C
Storage temperature TaNGE . .. ..o v ittt e et e et e e e earn e -65°C to 150°C
tThe input voltage ratings may be exceeded provided the input current ratings are observed.-
i
TeExas b
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SN54F253, SN74F253
DUAL 1-OF-4 DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

recommended operating conditions

SN54F253 SN74F253 UNIT
MIN NOM MAX | MIN NOM MAX

Vece  Supply voltage 4.5 5 6.5 4.5 5 5.5 \
ViH High-level input voltage 2 2 Vv
VIL Low-leve! input voltage 0.8 0.8 3
K Input clamp current -18 -18 mA
loH High-level output current -3 -3 mA
oL Low-level output current 20 ’ 24 mA
Ta Operating free-air temperature -55 125 0 ) 70 °C

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

SN54F253 SN74F253
PARAMETER TEST CONDITIONS : UNIT
MIN TYP! MAX [ MmN TYPY MAX
ViK - Voo = 4.5V, Iy = —18 mA 1.2 12| v » ,
IoH = -1 mA 2.5 3.4 25 3.4 s
Vv vee = 4.5V, v
oH1 cc on = —3mA 24 33 24 33
loL = 20 mA 0.30 0.5
V =45V, v
oL Vee = 4.5 ToL = 24 mA 035 05 ®
lozH Vce = 5.5V, Vo =27V 50 50 A ‘&;
lozL Vee = 5.5V, Vo = 0.5V -50 -50 uA Q
I “Vge = 5.5V, Vi=7V 0.1 0.1 | mA N =
I Vee = 5.5V, Vi= 2.7V 20 20 | A n
I Vece = 5.5V, V=05V -0.6 ~0.6 | mA S
los$ Vee = 5.5V, Vo =0 -60 ~-150 | -60 -150 | mA ©
IccH Vee = 5.5V, Condition A 116 16 16 16 (a]
lccL Condition B 16 23 16 23 mA
oz See Note 1 Condition C 6 23 16 23

For conditions shown as MIN or MAX, use the appropriate value Speleled under Recommended Operating Conditions.
1 All typical values areat Vgg = 5V, Ta = 25°C.
§ Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
YForthe SN74F253atVee = 4.75Vandlgy = — 1mAto —3mA, VoH min = 2.7V,
NOTE 1: I¢g is measured with the outputs open under the following conditions:
A. Inputs A,B, 1C3, and 2C3 at 4.5V, other inputs grounded
B. Allinputs grounded
C. Inputs 1G and 2G at 4.5V, other inputs grounded.

{i; «
XAS : 2-125
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SN54F253, SN74F253
DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

switching characteristics (see Note 2)

Vee =5V, Vge =4.5Vto5.5V,
CL = 50 pF, CL = 50 pF,
PARAMETER FROM T0 Ir:; j :gg z :; - :gg 992
(INPUT) (OUTPUT) - ’ " : uNIT
TaA = 25°C Ta = MIN to MAX?
‘'F253 SN54F253 SN74F253
MIN TYP -MAX | MIN MAX | MIN MAX
1
PLH AotB AnyY 3.7 8.1 11.5 2.7 15 3.7 13 ns
tPHL 2.2 6.1 9 1.7 11 2.2 “10
PLH Data AnyY 2.2 5.1 7 1.7 9 2.2 8 ns
TPrIL {Any C) Y 17 4. 6 | 1.7 8| 1.7 7
t
PZH 5 AnyY 2.2 5.6 8 1.7 10 2.2 9 ns
tpzL 2.2 56 8 1.7 10 2.2 9
t - 1.2 . . . .
PHZ g AnyY 3.3 5 1.2 6.5 1.2 6 ns
tpLZ 1.2 4 6 1.2 8 1.2 7
1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 2: See General Information for load circuits and waveforms.
T i
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ADVANCE SN54F257, SN74F257
INFORMATION QUADRUPLE 1-OF-2 DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

D2932, MARCH 1987

0 Three-State Outputs Interface Directly with SN54F257 . . . J PACKAGE
System Bus SN74F257 ... D OR N PACKAGE
(TOP VIEW)
O Provides Bus Interface from Multiple
Sources in High-Performance Systems AB |:1 16 i vee
0 Package Options Include Plastic “*Small 11/; C§ :: SA
Outline’’ Packages, Ceramic Chip Carriers, 1y (4 13% 4B
and Standard Plastic and Ceramic 300-mil 2a [s 1200 ay
 DIPs . 28 11[d3A
0 Dependable Texas Instruments Quality and 2v [ 100 38
Reliability ono (s 9[dav
description SN54F257 . . . FK PACKAGE
These devices are designed to multiplex signals (TOP VIEW)
from four-bit data sources to four-output data ' <20 8
lines in bus-organized systems. The 3-state —l<z>l0

outputs will not load the data lines when the
output control pin (G) is at a high-logic level.

The SN54F257 is characterized for operation

over the full military temperature range of ﬁ
-55°C to 125°C. The SN74F257 is O
characterized for operation from 0°C to 70°C. Q
9 10111213 f)
logic symbol® 0028 o
~ 5 =4 o
a
= (15
e LT P FUNCTION TABLE
am g
-] [ INPUTS
MUX OUTPUT OUTPUT
(2) - SELECT DATA
1A 1 () CONTROL g Y
b 1Y = A/B A B
18 2 1 v 5 /
2a A8 H X X X z
(7) 2y
2p &) L L L X L
3a 10| ) L L H X H
38 -((1107;— 3v L H X L L
aa 112) L H X H H
———— 4Y
a8 {13)
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
ADVANCE INFORMATION documents contain | Copyright © 1987, Texas Instruments Incorporated
forma .nnhl;ewf‘_ in the s ling or %
prep 58 0! p
data and otherpspecifications are subject to change TEXAS 2-127
without notice. INSTRUMENTS
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SN54F257, SN74F257

QUADRUPLE 1-0F-2 DATA SELECTORS/MULTIPLEXERS

WITH 3-STATE OUTPUTS

ADVANCE
INFORMATION

logic diagram (positive logic)

g 8 :{>

a2
5 2
2A 5
25 9!
an 1)
ap 10!
an 04
4 L3
A L

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

(4)

(7) 2y

(9} ay

(12) ay

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

Supply voltage, VcC
Input voltaget
Input current
Voltage applied to any output in the disabled or power-off state
Voltage applied to any output in the high state
Current into any output in the low state: SN54F257

Operating free-air temperature range: SN54F257

Storage temperature range

tThe input voltage ratings may. be exceeded provided the input current ratings are observed.

recommended operating conditions

—55°C to 125°C
0°C to 70°C

-05Vto7V
-1.2Vto7V
—30 mA to 5 mA
-0.5Vtob.5V

-0.5 VtoVce
40 mA
48 mA

SN54F257 SN74F257 UNIT
MIN NOM MAX MIN NOM MAX

{ Vcc  Supply voltage 4.5 5 5.5 4.5 5 5.5 A\

VIH High-level input voltage 2 2 \"

ViL Low-level input voltage 0.8 0.8 \
K Input clamp current -18 -18 mA
IoH High-leve! output current -3 -3 mA
loL Low-leve! output current 20 24 mA
TA Operating free-air temperature -55 125 (o] 70 °C

s WP
2-128 Texas
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ADVANCE

INFORMATION

SN54F257, SN74F257
QUADRUPLE 1-OF-2 DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

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

noted)
PARAMETER TEST CONDITIONS SN54F257 SN74F257 UNIT
MIN TYP! MAX | MIN_TYP! MAX
VIK Vee = 4.5V, I = =18 mA -1.2 -1.2 \
IoH = -1 mA 25 3.4 2.5 3.4
Vce =45V \
VoH 1 cc loH = —3mA 24 33 24 33
loL = 20 mA 0.30 0.5
= 4.5V \%
VoL Vee = 4.5 oL = 24 mA 0.35 05
lozH Vee = 5.5V, Vo =27V 50 50 A
lozL Vege = 5.5V, Vg =05V -50 ~-50 uA
I} Vee = 6.5V, Vi=7V 0.1 . 041 mA
hH Vee = 5.5V, V=27V 20 20 pA
L Vee = 5.5V, Vi =05V -0.6 -0.6 mA
log? Vee = 5.5V, Vo =0 -60 -150 | -60 -150 | mA
IccH vee = 5.5V, Condition A 9 15 9 15
lccL Condition B 14.5 22 14.5 22 mA
Iccz See Note 1 Condition C 15 23 15 23
switching characteristics (see Note 2)
Vee=5V. Vee =45Vto55V, 3
CL = 50 pF, CL = 50 pF, 8
R1 =5009Q, 1 =500,
FROM T0 0 R 0 =
PARAMETER R2 = 5009, R2 =500 Q, UNIT (7]
(INPUT) {OUTPUT} t
Ta = 25°C Ta = MIN to MAX ©
‘F257 SN54F257 SN74F257 ‘E
MIN  TYP MAX MIN MAX MIN MAX Q
t Dat 3 4.1 6 2.2 8 2.2 7
PLH ata AnyY 2 ns
tPHL (A orB) 1.2 3.8 5.5 1 8 1.2 6.5
1, — 7 9.7 3 5. 3.7 15
PLH B AnyY 3 13 3.7 15.6 ns
tPHL 2.7 6.1 8.5 2.7 10.5 2.7 9.5
1 — .2 5.5 .5 2.2 9.5 2.2 8.
PZH g AnyY 2 7 5 ns
PzL 2.2 5.1 7.5 2.2 10 2.2 8.5
t .2 3.9 6 1.2 7 1. 7
PHZ I AnyY 1 2 ns
tPLZ 1.2 4.1 6 1.2 9.5 1.2 7
t For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
} All typical values areat Ve = 5V, To = 25°C.
§ Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
9 For the SN74F257 at Vee = 4.75Vandigy = ~1mAto —3mA, Vo min = 2.7 V.
NOTES: 1. Iccis measured with the outputs open under the following.conditions:
A. A/Band all Binputs at 4.5 volts, other inputs grounded.
B. AllBinputs at 4.5V, other inputs grounded.
C. G andallBdatainputs at 4.5V, other inputs grounded.
2. See General Information for load circuits and waveforms.
%
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ADVANCE
INFORMATION

SNb4F258, SN74F258

QUADRUPLE 1-OF-2 DATA SELECTORS/MULTIPLEXERS

WITH 3-STATE OUTPUTS

D2932, MARCH 1987

Three-State Outputs Interface Directly with
System Bus

Provides Bus Interface from Multiple
Sources in High-Performance Systems

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

® Dependable Texas Instruments Quality and
Reliability .

description

These devices are designed to multiplex signals
from four-bit data sources to four-output data
lines in bus-organized systems. The 3-state
outputs will not load the data lines when the
output control pin (G) is at a high-logic level.

The SN54F258 is characterized for operation
over the full military temperature range of
—-55°C to 125°C. The SN74F258 is
characterized for operation from 0°C to 70°C.

logic symbolt

FoRALLEN PV
PV L P
q C
MUX
1A (2) 3 @)
18 2 1 Vp—1y
(5}
2A (7)
25 8 —— 2Y
(11)
3A
A o) )
(14)
4A 2
45 U3 02 4y

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

SN54F258 . . . J PACKAGE
SN74F258 . .. D OR N PACKAGE

(TOP VIEW)
e O Y vee
1AEz 5[] G
8Os  1a[Jaa
1v[a 13[4
2as 1204y
280 11[03a
2v[7  1w[d3B
ono (s 9[]ay

SN54F258 . . . FK PACKAGE
(TOP VIEW)

8}
©

<200
~l< 2 510

FUNCTION TABLE

INPUTS
OUTPUT OUTPUT
CONTROL SE_LECT DATA Y
3 A/B A B
H X X X z
L L L X H
L L H X L
L H X L H
L H X H L

Data Sheets | N

ADVANCE INFORMATION documents contain
information on new products in the sampling or
preproduction phase of development. Characteristic

TeExas {?
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SN54F258, SN74F258

QUADRUPLE 1-OF-2 DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

.

ADVANCE
INFORMATION

logic diagram (positive logic)

5 (15)4D

(2)
1A
—(4)— 1v
™ (3)
(5)
2A
- (7) 2v
28 {6)
]
(11)
3A
{9) ay
3B (10}
(14)
4aA
h2) .
B (13)
AR (1)
Pin numbers shown are for D, J, and N packages.
absolute maximum ratings over. operating free-air temperature range (unless otherwise noted)
Supply voltage, VO G « vttt ev et i it i i i e e e e s -0.5Vto7V
Input voltage T .. .. e -1.2Vto7V
INPUL CUITENT . . oo vttt it it et et it e aen e —-30 mA to 5 mA
Voltage applied to any output in the disabled or power-off state .............. -0.5Vto55V
Voltage applied to any output inthe highstate . . .......................... -0.5VtoVce
Current into any output in the low state: SNB4F258 . ............ ... ... ... ..ot 40 mA
.............................. 48 mA
Operating free-air temperature range: SN54F258 .. ................. . o0, -55°C to 125°C
............................ 0°C to 70°C
Storage temperature TaNge . . ..o v v vt vttt tnn i i e e —-65°C to 150°C
tThe input voltage ratings may be exceeded provided the input current ratings are observed.
recommended operating conditions
SN54F258 SN74F258 UNIT
! MIN NOM MAX | MIN NOM MAX
Vece  Supply voltage 4.5 5 5.5 4.5 5 5.5 \
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
ik Input clamp current -18 -18 mA
IoH High-leve! output current -3 -3 mA
loL Low-level output current 20 24 mA
TaA Operating free-air temperature -55 125 ] 70 °C
.Ji
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ADVANCE SN54F258, SN74F258
INFORMATION QUADRUPLE 1-0F-2 DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

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

PARAMETER TEST CONDITIONS SN54F258 SN74F258 UNIT
MIN TYPF MAX | MIN TYP¥ MAX
ViK Vee = 4.5V, I} = =18 mA -1.2 =12 \
IoH = -1 mA 25 34 25 3.4
VoH1 Vee = 45V, |g: = —3mA 24 33 24 33 M
oL = 20 mA 0.30 0.5 |
VoL Vee = 45V, oL = 24 mA 035 o05]
lozH Vee = 5.5V, Vo =27V 50 50 rA
lozL Vee = 5.5V, Vo =05V -50 - 50 pA
N Vee = 5.5V, Vi=7V 0.1 01| mA
IH Vce = 5.5V, V=27V 20 20 nA
L Vge = 6.5V, V=05V ~0.6 -0.6 mA
los® Vee = 5.5V, Vo =0 -60 -150 | —60 -150 | mA
IccH Vee = 5.5V, Condition A 6.2 9.5 6.2 9.5
IlccL Condition B 15.1 23 15.1 23 mA
iccz See Note 1 Condition C 1.3 17 1.3 17
switching characteristics (see Note 2)
Vee = 5 V. Vec = 45V10 5.5V, 3
CL = 50 pF, . CL = 50 pF, 8
R1 = 500 Q, R1 = 500 Q, C-%
FROM TO R2 = 500 @, R2 = 500 Q,
PARAMETER (INPUT) | (OUTPUT) Ta = 25°C TA = MIN to maxt UNIT (]
'F258 SN54F258 SN74F258 ©
MIN_TYP___ _MAX | MIN MAX MIN MAX (o)
tPLH Data 1 3.6 5.3 1 7.5 1 6
TPHL orp | AWY T 31 47 1 5 T 55 ns
tPLH _ 3.2 6.1 8.5 3.2 12 3.2 9.5
PHL - AB AWY 3366 95 | 32 1.5 332 T ns
tPzH — 2.2 5.5 7.5 2.2 (K 2.2 8.5
PzL G AwY. 52 81 75 | 22 9.5 2.2 8.5 ns
tPHZ _ 1.2 3.9 6 1 7 1.2 7
tPLZ G AvVY TS aa 6 | 1.2 9 1.2 7 ns

For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
Al typical values are at Veg = 5V, Tp = 25°C.
8Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
YFor the SN74F258 at Vee = 4.75Vand lgpy = —1 mA, to ~3mA, Voy min = 2.7 V.
NOTES: 1. Icc is measured with the outputs open under the following conditions:

A. All B inputs at 4.5 volts, other inputs grounded.

B. A/B and all B inputs at 4.5 V, other inputs grounded.

C. Gand all B inputs at 4.5 V, other inputs grounded.

2. See General Information for load circuits and waveforms.

{i’
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PRODUCT SN54F273, SN74F273
PREVIEW OCTAL D-TYPE FLIP-FLOPS WITH CLEAR

D2932, MARCH 1987

© Contains Eight D-Type Flip-Flops with SN54F273 . . . J PACKAGE
Single-Rail Outputs SN74F273 ... DW OR N PACKAGE
. i (TOP VIEW)
Buffered Clock and Direct Clear Inputs
Vi . CR 1 U20[] vee
Individual Data Input to Each Flip-Flop 10 2 19f] 8a
Applications Include: D[]z 18Js8D
Buffer/Storage Registers 2D [Ja - 7] 7D
Shift Register 2a[]s 8] 70
Pattern Generators 3a[]s 5[] 6Q
. . 3D [z 14J6D
© Package Options Include Plastic ‘‘Small 4D [s 13[] 5D
Outline’” Packages, Ceramic Chip Carriers,
4 H > 4a [Jo 12[7] 50
and Standard Plastic and Ceramic 300-mil enp Che  11f] cLk
DIPs
0 Dependable Texas Instruments Quality and SNB4F273 . . . FK PACKAGE
Reliability . (TOP VIEW)
description |°‘ 3] N\
P o off 8¢ 5)
These monolithic, positive-edge-triggered flip- s e g e 3 !
flops utilize TTL circuitry to implement D-type 3212019 o
flip-flop logic with a direct clear input. 2D [Ja 18[] 8D a
2a{]s 17} 7D Q
Ipformati.on at the. D inputs meeting the setup 3afs 160 70 .d=>
time requirements is transferred to the Q outputs 3D f7 15[] 6Q N
on the positive-going edge of the clock pulse. 4p hs 1a(] 6D
Clock triggering occurs at a particular voltage 9 101112 13 fg
level and is not directly related to the transition Ssm¥wm T fenl ©
time of the positive-going pulse. When the clock 93 é ga (m]
input is at either the high or low level, the D input ©
signal has no effect at the output. .
) ) logic symbolT
The SN54F273 is characterized for operation
over the full military temperature range of TR “’1) "
~55°C to 125°C. The SN74F273 is oK ‘—T:m
characterized for operation from 0°C to 70°C. 1D ‘i: 1D -—:g 10
2 m 51 20
FUNCTION TABLE (EACH FLIP-FLOP) 2p 8] 9) 20
5D 13| (12) 5o
INPUTS OUTPUT ep 14 (5 ga
CLR CLK D Q 70 07 (16) 70
L X X L sp 18! L (19 ga
H t H H
H t L L 1This symbol is in accordance with ANSI/IEEE Std 91-1984 and
H L X Qp IEC Publication 617-12.
PRODUCT PREVIEW documents contain information Copyright © 1987, Texas Instruments Incorporated
on products in the formative or design phase of l
development. Characteristic data and other T
specifications are design goals. Texas Instruments EXAS 2-135
,’,?251."52 ﬁﬂn’dﬂ?'nfﬂi ::anne or discontinue these IN STRUMENTS
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SN54F273, SN74F273

PRODUCT

OCTAL D-TYPE FLIP-FLOPS WITH CLEAR PREVIEW
logic diagram (positive logic)
1D 20 3D 4p 5D 6D 70 8D
(11) |(3) | (4) lm |(e) {13) (14 | (17 (18
CLK Dc , 4 , * . ' -
1D 1D I—m l—m 1D 1D 1D 1D
b c1 b C1 Fc1 b C1 > C1 > C1 b C1 Lc>c1
R R R R R R R ~q r
1
CLR
(2) () (6) {9) (12) (15) {16) (19)
10 20 3a a0 5Q 6Q 70 sQ

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

SUPPlY VOItage, VO C -+« oo ettt e e e e e e -05Vto7V
Input voltageT . .. .. -1.2Vto7V
INPUL CUITENt . . oo i e e e —-30 mA to 5 mA
2 Voltage applied to any output in the highstate . . .......................... -0.5 Vto Vce
Current into any output inthe low state . . . .. .. ... ittt i i e 40 mA
o Operating free-air temperature range: SN54F273 .. ...... ... ... .. ..., —-55°C to 125°C
o SN74F273 . ... 0°C to 70°C
'n';‘ Storage temperature FaNGE . . . ..o v v vttt e et e e e e -65°C to 150°C
(/5] TThe input voltage ratings may be exceeded provided the input current ratings are observed.
=
8 recommended operating conditions
G SN54F273 SN74F273 UNIT
MIN NOM MAX MIN  NOM_ MAX
Vcc  Supply voltage 4.5 5 55| 4.5 5§ 5.5 \
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
K Input clamp current -18 -18 mA
IoH High-level output current -1 -1 mA
loL Low-level output current 20 20 mA
TA Operating free-air temperature —55 125 0o 70 °C
%
2-136 TeExas
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PRODUCT
PREVIEW

SNb4F273, SN74F273
OCTAL D-TYPE FLIP-FLOPS WITH CLEAR

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

noted)
SN54F273 SN74F273
PARAMETER TEST CONDITIONS UNIT
’ MIN_ TYPT MAX | MIN TYPT mAX
VK Vee =45V, I = =18 mA -1.2 -1.2 \2
Vou?# Vec = 4.5V, IoH = =1 mA 2.5 3.4 2.7 3.4 \
VoL Vee = 45V, loL = 20 mA 0.3 0.5 0.3 0.5 \
) Vee = 5.5V, vVi=7V 0.1 0.1 A
IIH Vee = 5.5V, V=27V 20 20 A
L Vce = 5.5 V, V| = 05V - 20 —20 | A
los? Vee = 5.5V, Vo =0 -60 -150 | -60 -150 | mA
lccH Vece = 5.5V, See Note 1 65 85 65 85 mA
IccL Vee =565V, See Note 2 68 88 68 88 mA
timing requirements over recommended operating free-air temperature range (unless otherwise noted)
) Vee =5V, Vee = 45Vto55V,
CL = 50 pF, Ci = 50 pF, .
RL = 500 Q, = 500 Q,
L= 5 AL uNIT
Ta = 25°C TA = MIN to MAXS
‘F273 SN54F273 SN74F273 (7,
MIN MAX | MIN MAX | MIN MAX ‘&;
felock Clock frequency MHz Q
tsu Setup time, data high or low before CLKT 1.5 ns <
th Hold time, data high or low after CLKt 9] ns »
CLK high 4 E
tw Pulse duration | CLK low ) 5 ns ©
TIA low 3.5 (&)
Inactive-state setup time,
tsu BT h 8 ns
CLR high before CLK1{
switching characteristics (see Note 3)
Vee =5V, Vge = 45Vto55V,
Cp = 50 pF, CL = 50 pF,
FROM TO RL = 500 Q, RL = 500 Q, UNIT
PARAMETER (INPUT) (OUTPUT) TA = 25°C Ta = MIN to MAX?
‘'F273 SN54F273 SN74F273
MIN TYP MAX MIN MAX MIN MAX
fmax 145 MHz
1 .5
PLH CLK Any Q 7 ns
tPHL 7.5 ns
tPHL CLR Any Q 7 ns
TAll typical values are at Vo = 5V, Ta = 25°C.
¥ Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
8 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
Inactive-state setup time is also referred to as ‘‘recovery time’’.
#For the SN74F273 at Voc = 4.75 V and Igy = —1 mA, Voumin = 2.7 V. _
NOTES: 1. Igc is measured after applying a momentary ground, then 4.5 V, to the clock input with all data inputs at 4.5 V and the CLR
input at ground.
2. lgeL is measured after applying a momentary ground, then 4.5 V, to the clock input with all data and CLR inputs at ground.
3. See General Information for load circuits and waveforms.
i
TEXAS 4{;’1
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ADVANCE SN54F280A, SN74F280A
INFORMATION 9-BIT PARITY GENERATORS/CHECKERS

D2932, MARCH 1987

@ Generates Either Odd or Even Parity for SN54F280A . . . J PACKAGE
Nine Data Lines SN74F280A . . . D OR N PACKAGE
(TOP VIEW)
Cascadable for n-Bits Parity
) . 6 [ U1aJ vee
© Package Options Include Plastic ‘“Small HO2 10F
Outline’” Packages, Ceramic Chip Carriers, Nc[ds  120E
and Standard Plastic and Ceramic 300-mil is o
DiPs ceveN[]s 10fJc
©® Dependable Texas Instruments Quality and C £ oD [Je o[]18
Reliability - Gno[fr s[da
description SN54F280A . . . FK PACKAGE
. . . . TOP VIEW
These universal, monolithic, nine-bit parity o !
generators/checkers feature odd and even 0o
outputs to facilitate operation of either odd or T OzZ>u
even parity application. The word-length 2 12019
capability is easily expanded by cascading. ne ha 18[]E g
The SN54F280A is characterized for operation NC s 17[NC 2 :
over the full military temperature range of Qe 1BE D G
—55°C to 125°C. The SN74F280A is NCH? 15[ NC 7
characterized for operation from 0°C to 70°C. L EVEN[]8 14fc s
9 101112 13 o
logic symbolT couaa <
azz (7]
oG o
®) % " =
(9) NC—No internal connection g
(10)
p 1 (5) I FUNCTION TABLE
a2 ] ‘ EVEN
F (13) L: 6 = NUMBER OF INPUTS A OUTPUTS
¢ aoD THRU | THAT ARE HIGH | I EVEN Z 0DD
() ’ 0,2,4.6.8 H L
H ,2,4,6,
p 4 1,3,5,7.9 L H
TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
|EC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
ADVANCE INFORMATION documents contain Copyright © 1987, Texas Instruments Incorporated
informati on new ducts in the sampling or : T b
Breproduction phase af development | EXAS
data and other specificatins are subject to change 2-139
without nnlicu.p et ! o INSTRUMENT‘S
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SN54F280A, SN74F280A ADVANCE
9-BIT PARITY GENERATORS/CHECKERS INFORMATION

logic diagram (positive logic)

©

'

YIY

(10)

c

z
EVEN

D‘(m [>
g2 D:
» 2 g 13) D:
U z
2 oDD
o
o ]
=2
@
sg n 2
(7]
G

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

Supply voltage, VOC « .o v oo i e e e -05Vto7V
Input voltage T . . ... ... -1.2Vto7V
Inputcurrent . .........c.iiviinenn... e et et e e e, —30 mA to 5 mA
Voltage applied to any outputinthe highstate . .. ......................... -0.5 Vto Vce
Current into any output inthe low state ... ... ... .ottt i et 40 mA
Operating free-air temperature range: SN54F280A. . ...................... -55°C to 125°C

SN74F280A . ... ... e s 0°C to 70°C
Storage temperature range ....... e e e —-65°C to 150°C

tThe input voltage ratings may be exceeded provided the input current ratings are observed.

{i;
Texas
INSTRUMENTS
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ADVANCE SN54F280A, SN74F280A
INFORMATION _9-BIT PARITY GENERATORS/CHECKERS

recommended operating conditions

SN64F280A SN74F280A UNIT
MIN NOM MAX | MIN NOM MAX
Vcc  Supply voltage 4.5 5 5.5 4.5 5 55 v
VIH High-level input voliage 2 2 v
ViL Low-level input voltage 0.8 0.8 \
Ik Input clamp current -18 -18 mA
IOH High-level output current -1 ~1 mA
loL Low-level output current 20 20 mA
Ta Operating free-air temperature -55 125 o] 70 °Cc
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
SN54F280A SN74F280A
PARAMETER TEST CONDITIONS MIN TYPt mMAX | MIN_ TYPE  MAX UNIT
VIK Vee = 4.5V, | = -18mA -1.2 -1.2 \
VoH 1 Vee = 4.5V, IgH = -1 mA 2.5 3.4 25 3.4 v
VoL Vce = 4.5V, loL = 20 mA 0.30 0.5 0.30 0.5 v
] Vce = 5.5V, Vi=7V 1 1 mA
H Vee = 5.5V, V) =27V 20 20 uA
IiL vee = 5.5V, V=05V -20 -20 | mA 3
los? . Vec =55V, Vo =0 ~60 -150 | -60 -150 { mA 8
Icc Vee = 5.5V, V=0 26 35 26 35 | mA <
(7]
switching characteristics (see Note 1) ©
Vec =5V, Vec =45Vtob5.5V, ‘5
Cp = 50 pF, Cp = 50 pF, a
FROM TO RL = 5002, RL = 600 Q,
PARAMETER (INPUT) (OUTPUT) Ta = 25°C TA = MIN to MAXT UNIT
‘F280A SN54F280A SN74F280A
MIN TYP MAX MiIN MAX MIN MAX
tPLH Any input EVEN 4.2 6.6 9 4.2 11 4.2 10 ns
TPHL 8.2 10.7 13 6.2 17 6.7 14.5
tPLH Any input opD 5.7 8.2 10.5 5.7 12 5.7 11 ns
tpHL 6.2 8.7 11 4.2 16 5.2 13

1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.

% All typical values are at Vge = 5V, Tp = 25°C.

8 Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
1 For the SN74F280A atVce = 4.75V and IoH = —1mA, Vo min = 2.7V,

NOTE 1: See General Information for load circuits and waveforms.

{i’,
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ADVANCE SN54F283, SN74F283

INFORMATION 4.BIT BINARY FULL ADDERS WITH FAST CARRY
D2932, MARCH 1987
Full-Carry Look-Ahead Across the Four Bits SN54F283 . . . J PACKAGE
SN74F283 ... D OR N PACKAGE
Systems Achieve Partial Look-Ahead (TOP VIEW)
Performance with the Economy of Ripple
Carry 2 Yis[dvee
. . B2(J2 1s[dB3
® Package Options Include Plastic ‘*Small A2 14[]A3
Outline’” Packages, Ceramic Chip Carriers,
£1s  13[dz3
and Standard Plastic and Ceramic 300-mil
A1s  12[0A4
DiPs ‘ B1[]s 11[1B4
® Dependable Texas Instruments Quality and co[]z 104
Reliability GND|[ |8 gl ]ca
description . SN54F283 . . . FK PACKAGE
(TOP VIEW)

The SN54F283 and SN74F283 are full adders

that perform the addition of two 4-bit binary I
words. The sum (X) outputs are provided for anz>a
each bit and the resultant carry (C4) is obtained 32712018 )
from the fourth bit. A20 4 18[J A3 : 2
‘These adders feature full internal look-ahead Z1fs ”:233
across all four bits generating the carry term C4 NC[] 6 16[NC [7)]
in typically 5.7 nanoseconds. This capability A7 15[} A4 ‘q-;
provides the system designer with partial look- B1fl8 14[]B4 ]
ahead performance at the economy and reduced 9 10111213 ﬁ
package count of a ripple-carry implementation. S g 9 S @
The adder logic, including the carry, is , ‘6
implemented in its true form. End-around carry NC—No internal connection Q
can be accomplished without the need for logic
or level inversion. logic symbol
The ‘F283 can be used with either all-active-high .
{positive logic) or all-active-low (negative logic) a1, z
operands. a3 o 25,
. 1) P [0
The SN54F283 is characterized for operation A3 112) b W‘zz
over the full military temperature range of A4 & 3 Moo z3
—-55°C to 125°C. The SN74F283 is B1 7 0 3p——=x4
characterized for operation from —40°C to B: 5 Q
85°C. , B!
ps —LU 1, co—2ca
co (7) .
1This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
ADVANCE INFORMATION documents contain . Copyright © 1987, Texas Instruments Incorporated
i ation on new products in the sampling or b
data and o(herp:;::iﬁ:ations are subﬁa':rt:::ira‘::: . TEXAS 2-143
without notice. INSTRUMENTS
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SN54F283, SN74F283 ADVANCE
4.BIT BINARY FULL ADDERS WITH FAST CARRY INFORMATION

sjeays ejeq [(IN)

FUNCTION TABLE

QUTPUT
WHEN WHEN
INPUT co=1L CoO=H
L L L L L L L H L L
H L L L H|'L L L H L
L H L L H L L L H L
H H L L L H L H H L
L L H L L H L H H L
H L H L H H L L L H
L H H L H H L L L H
H H H L L L H H L H
L L L H L H L H H L
H L L H H H L L L H
L H L H H H L L L H
H H L H L L H H L H
L L H H L L H H L H
H L H H H L H L H H
L H H H H L H L H | H
H H H H L H H H H H

H = high level, L = low level

NOTE: Input conditions at A1, B1, A2, B2, and CO are used to determine outputs
L1 and £2 and the value of the internal carry C2. The values at C2, A3,
B3, A4, and B4 are then used to determine outputs £3, £4, and C4.

2-144
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ADVANCE SN54F283, SN74F283
INFORMATION 4-BIT BINARY FULL ADDERS WITH FAST CARRY

logic diagram (positive logic)

— N
7
— 8 oy
—
g (110
(12) l % :—
A4
_l> (10) a4
|
|
=
{15}

B3
R J
(14)
A3
(13) £3
1
1
B2 {2)
AZE%— (L1

NN
17"

(6

B1
4
A1 @— £

co 7 D‘

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

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

Data Sheets H

SUPPlY VOItagE, VG -« -« v v et et e et et e e e e e e -05Vto7V
Input voltageT .. ... . -1.2Vto7V
INPUL CUITENt . . Lt i e e e e —30 mA to 5 mA
Voltage applied to any output in the high state . . . ......................... -0.5Vto Vce
Current into any output in the low state . . ... ... ... i et 40 mA
Operating free-air temperature range: SN54F283.............. ... ... .... —-55°C to 125°C

SN74F283 ....... .. 0°C to 70°C
Storage temperature ranNge . . . . ... e vt v vt vt i et i -65°C to 150°C

tThe input vpltage ratings may be exceeded provided the input current ratings are observed.
*i
Texas 2-145
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SN54F283, SN74F283 . ADVANCE
4.BIT BINARY FULL ADDERS WITH FAST CARRY INFORMATION
recommended operating conditions
SN54F283 SN74F283 UNIT
MIN NOM MAX MIN NOM MAX
Vcc  Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 \
ViL Low-levei input voltage 0.8 0.8 \2
K Input clamp current -18 -18 mA
loH High-level output current -1 -1 \
oL Low-level output current 20 20 mA
TA Operating free-air temperature -55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
SN54F283 SN74F283
PARAMETER TEST CONDITIONS MIN_TYPF MAX | MIN_ TYP?  MAX UNIT
VIK Vee = 4.5V, Ik = —18 mA -1.2 -1.2 \
Vo ¢ Vee = 4.5V, IoH = -1 mA 25 3.4 2.5 3.4 v
2 VoL Vece = 4.5V, loL = 20 mA 0.30 0.5 0.30 0.5 Vv
I Vce = 5.5V, Vi=7V 0.1 0.1 [ mA
H Vce = 5.5V, Vi=27V 20 20 | uA
U Any AorB . -1.2 -1.2
Y] | \Y 5.5V Vi =05V A
= b. » = N m
2 L [co cc ! ~0.6 ~0.6
Ios$ Vee = 5.5V, Vo =0 -60 -150 | —60 -150 | mA
n Icc Vee = 5.5V, V=45V 36 55 36 55 mA
®
o switching characteristics (see Note 1)
~*
(] Vec =5V, Vee = 45Vto5.5V,
CL = 50 pF, CL = 50 pF,
FROM TO RL = 5009, RL = 5009,
PARAMETER ok L= 80 UNIT
(INPUT) {OUTPUT) Ta = 25°C Ta = MIN to MAXT
‘F283 SN54F283 SN74F283
MIN TYP MAX MIN MAX MIN MAX
tPLH co 5i 2,7 6.6 9.5 2.7 14 2.7 10.5
ns
TPHL - 32 66 95| 3.2 14 ] 3.2 10.5
tpLH . . . 3.2 6.6 9.5 3.2 14 3.2 10.5
AiorBi pa] ns
tPHL 2.7 6.6 9.5 2.7 14 2.7 10.5
1 .
PLH o ca 2.7 5.3 7.5 2.7 19.5 2.7 8.5 ns
tPHL 2.2 5 7 2.2 10 2.2 8
PLH AioiBi ca 2.7 5.3 7.5 2.7 10.5 2.7 8.5 ns
tPHL ) 2.2 4.9 71 2.2 10| 2.2 8
1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
% All typical values areat Ve = 5V, Ta = 25°C.
§ Not more than onie output should be shorted at a time and thie duration of the short circuit should not exceed one second.
9Forthe SN74F283 at Ve = 4.75V andlgy = —1mA,Voymin = 2.7V.
NOTE 1: See General Information for load circuits and waveforms.
i
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PRODUCT : SN54F286, SN74F286
PREVIEW 9-BIT PARITY GENERATORS/CHECKER
' WITH BUS DRIVER PARITY /0 PORT

D2932, MARCH 1987

® Generates Either Odd or Even Parity for SN54F286 . . . J PACKAGE
Nine Data Lines SN74F286 . . . D OR N PACKAGE
(TOP VIEW)
Cascadable for n-Bits Parity 67O vee
Package Options Include Plastic ‘“Small H2 3QF
Outline’’ Packages, Ceramic Chip Carriers, XMIT []3 12[] E
and Standard Plastic and Ceramic 300-mil iIfJs n[go
DIPs PARITY ERROR[]s 10[] C
) PARITY IO[Js o B
® Dependable Texas Instruments Quality and
GND []7 8[]A
Reliability
description SN54F286 . . . FK PACKAGE
(TOP VIEW)
The SN54F286 and SN74F286 universal nine- %)
bit parity generators/checkers feature a local ro8S.

output for parity checking and a bus-driving
parity /O port for parity generation/checking. .
The word-length capability is easily expanded by XMIT

cascading. N(:I
The XMIT control input is implemented . NC
specifically to accommodate cascading. When PARITY ERROR
XMIT is low, the parity tree is disabled and the g
Parity Error output will remain at a high logic level o
regardless of the input levels. When XMIT is =
high, the parity tree is enabled. The Parity Error Fet
output will indicate a parity error when either an E
even number of inputs (A through |) are high and
Parity I/O is forced to a low logic level, or when
an odd number of inputs are high and Parity I/0
is forced to a high logic level.

3 212019

oz
(3]
N

10 1112 13
[a QS m
zz<

P,

G
Daté Sheets

NC—No internal connection

The 1/0 control circuitry was designed so that the I/O port will remain in the high-impedance state during
power-up or power-down to prevent bus glitches.

“The SN54F286 is characterized for operation over the full military range of —55°C to 125°C. The
SN74F286 is characterized for operation from 0°C to 70°C.

FUNCTION TABLE

NUMBER OF INPUTS
PARITY PARI
(A THRU ) THAT XMIT I';(l’ EAR R;:
ARE HIGH
0,2,46,8 | H H
1,3,5,7,9 J L H
h h H
. 2,4,86,
0 6.8 h I L
h h L
1,3,5, 7,
5 ® h I H
h — high input level I — low input level

H — high output level L — low output level

PRODUCT PREVIEW documents contain information Copyright ® 1987, Texas instruments incorporated

on products in the formative or design phase of ]

d.vqlfgpn‘l_ont. Ch:rnlcuristilc II?ltl In:l nth:r T 2-147
specifications ars design goals. Texas Instruments -
Thsarves the right to_c ngnn or discontinus these INSTRUMEN"I‘S

products without notice.
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SN54F286, SN74F286 - PRODUCT
9-BIT PARITY GENERATORS/CHECKER PREVIEW
WITH BUS DRIVER PARITY 1/0 PORT ‘ -

logic symbolt logic diagram (positive logic)
L1} 2% a8
) s B}
c {10) [
o - D1v‘jﬂ PAR 1/0 D
e 121 2 E i
¢ 03 . F (5) PARITY
1) ERROR
G G
g 23— parern H
14)
| — [}
— 6
s <3 el ens PARITY (6)

10

s S >o

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

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

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)
Supply voltage, VCC « -+ v+ v ot e e i e e -05Vto7V
Input voltaged . ...t e -1.2Vto7V
{3 oYU L o U 4 -1 ) —30 mA to 5 mA
Voltage applied to Parity I/O in the disabled or power-off state ............... -0.5Vto55V
Voltage applied to either output in the highstate .......................... -0.5 VtoVce
Current into either output in the low state: SN54F286 (Parity Error) ................... 40 mA
SNB4F286 (Parity 1/0) . . ... ..o oot 96 mA
SN74F286 (Parity Error) . .................. 40 mA
SN74F286 (Parity /O). .. .. ............... 128 mA
Operating free-air temperature range: SN54F286. ... ..................... —-55°C to 125°C
SN74F28B6 . ... ... .coiuiiiiinannann 0°C to 70°C
Storage temperature range . .. ...t oiv vt i e e e e —-65°C to 150°C

£ The input voltage ratings may be exceeded provided the input current ratings are observed.

recommended operating conditions

SN54F286 SN74F286 -
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 4.5 5 5.5 4.5 - 5 5.5 \"
VIH High-leve! input voltage 2 2 \%
ViL Low-leve! input voltage 0.8 0.8 \
K Input clamp current -18 -18 mA
Parity Error -1 -1
! High-level output t mA
OH igh-level output curren Parity 110 3 T
Parity Error 20 20
! Low-leve! output t A
oL ow-level output curren Parity V0 - T o2 m
TA Operating free-air temperature -55 125 [o] 70 °C

{if
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PRODUCT
PREVIEW

SN54F286, SN74F286
9-BIT PARITY GENERATORS/CHECKER
WITH BUS DRIVER PARITY 1/0 PORT

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

SN54F286 SN74F286
M UNIT
PARAMETER TEST CONDITIONS N TYPE MAX | MIN_ TVP® MAX
Vik Vee = 4.5V, If = —18 mA -1.2 -1.2 \4
Parity Error IoH = -1 mA 2.5 3.4 2.5 3.4
IoH = -3 mA 2.4 3.3 24 33
\ Vee = 4.5V \
OH#| ity 110 cc ToH = ~12mA 3 3.2
10H = — 156 mA 2 31
Parity Error loL = 20 mA 0.3 0.5 0.3 0.5
V =45V ! =4 A 0.38 0.55 \
OL | Parity /0 Vee=4 oL=48m
loL = 64 mA 0.42 0.55
" Ve = 5.5V, V=7V 0.1 0.1 | mAa
Parity /0 70 70
8 Vee = 6.5V, V=27V A
H Any other input cc ! 20 20 ©
s Vee = 5.5V, V| =05V -0.6 -0.6 | mA
Parity 1/0 -100 -225 [-100 —225
tos! =55V, V| =05V A
0S" Iparity Error Vee =8 ! ~60 ~150 | 60 “150 | " -
IccH Vce = 6.5V 27 27 44 mA 2
IlccL Vee = 5.5V 28 28 45 mA
Iccz Vce = 5.5V 27 27 44 | mA »
b
switching characteristics (see Note 1) @
Ve =5V, Ve =4.5Vto565V, 5
CL = 50 pF, Cp = 50 pF, ©
FROM TO RL = 500 ©, RL = 500 Q, )
PARAMETER UNIT
(INPUT) (OUTPUT) Tp = 25°C TA = MIN to MAX? g
'F286 SN54F286 SN74F286
MIN TYP MAX MIN MAX MIN MAX
t 8.3
PLH Any A thru | Parity 1/0 ns
tPHL 8.6
10.
tPLH Any A thru | Parity Error 8 ns
tPHL 10
t, 4.9
PLH Parity /0 Parity Error ns
tPHL 5
t — 3.
PzH XA Parity /0 8 ns
tpzL 5.8
tPHZ o ' 3.8
XMIT P 110
Pz arity 33 ns
1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
t All typical values areat Ve = 5V, T = 25°C. .
8 For 1/0 ports, parameters || and lj_ include the off-state output current.
1 Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
#Forthe SN74F286 atVcg = 4.75VandIgy = — 1mAto —3mA, Vg min = 2.7 V.
NOTE 1: See General information for load circuits and waveforms.
T {l’
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ADVANCE

SN54F299, SN74F299

INFORMATION  8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS

D2932, MARCH 1987

® Four Modes of Operation: Hold (Store), Shift
Right, Shift Left, and Load Data

® (Qperates with Qutputs Enabled or at High
Impedance

3-State Outputs Drive Bus Lines Directly
Can be Cascaded for N-Bit Word Lengths

Direct Overriding Clear

Applications:
Stacked or Push-Down Registers, Buffer
Storage, and Accumulator Registers

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

SNG54F299 . . . J PACKAGE
SN74F299 . . . DW OR N PACKAGE

(TOP VIEW)

so(] vee
G142 S1
G2(]s SL
G/ags Qn
e/Qe (s H/QH
ciac[s F/QF
aaall? D/Qp
aa'[s B/Qp
CLR([]e CLK
GND[J1o SR

SN54F299 . . . FK PACKAGE

DIPs (TOP VIEW) -
[ ] De|_)en.d‘able Texas Instruments Quality and IS helsd é’ b 2
Reliability
3 2 12019 L
o G/Qg 4 18[]sL [72]
description ‘ E/Qef 5 170ay ®
These eight-bit universal registers feature c/Qcpe 16[JH/Qy 2
multiplexed I/0 ports to achieve full eight-bit data AlQaf}7 1s{JF/QF 75
handling in a single 20-pin package. Two Qa'fls 14[Jp/ap ©
function-select inputs and two output-control 9 10111213 -
inputs can be used to choose the modes of Togx m 8
operation listed in the function table. o % “3 g
Synchronous parallel loading is accomplished by taking both function-select lines SO and S1 high. This
places the three-state outputs in a high-impedance state and permits data that is applied on the 1/0 ports
to be clocked into the register. Reading out of the register can be accomplished while the outputs are
enabled in any mode. Clearing occurs when CLR is low. Taking either of the output controls, G1 or G2,
high disables the outputs but this has no effect on clearing, shifting, or storage of data.
The SN54F299 is characterized for operation over the full military range of —55°C to 125°C. The
SN74F299 is characterized for operation from 0°C to 70°C.
UNLESS OTHERWISE NOTED this document contains . Copyright © 1987, Texas Instruments Incorporated
ADVANCE NFORMATION on new products in the {,’
or pre; uction ase of development.
a':ra::l;gristig d?s;g and mger speciﬁcatioxs are TEXAS 2-151
subject to change without notice. INSTRUMEN']“S
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SN54F299, SN74F299 ADVANCE
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS INFORMATION

FUNCTION TABLE

INPUTS 1/0 PORTS OUTPUTS
MODE OUTPUT ‘

CIR [S1 SO | CONTROL |CLK | SL SR | A/Qa B/Qg C/Qc D/Op E/Qp F/Qp G/QG HIQH | Qar Oy

G1t G2t ‘

L [x ]t ov]x}tx x L L L L L L L L LL

Clear L lL Xx{L L {x}|x x L L L L L L L L L L

L |JH H]Xx x|]x]x x X X X X L L

Hold H L L}t L Xx|Xx X Qa0 Qo Qco Q@po Qeo Qro QGo QHo | Qa0 QHo

H | X X] L LiLvfx X Qa0 OB0 Qco Opo Qep Qro QGo QHo | QAo QHo

Shift Right HfL H|] L L]t]x H H Qan Q8n Qcn QDn Qen OFn QGn H Qgn

HlL H]l L L]t ]x L L Qan Q8n Qcn Qpn Qen QFn QGn L Qgn

Shift Left H H L L L 1 H X Qsn Qcn Qpn QEn QFn QGn QHn H Qpn, H

H H L L L 1 L X QBn Qcn Qpn Qen QFn Qgn QHRn L Qgn, L

Load H H H X X 1 X X a b c d e f g h a h

a...h = the level of the steady-state input at inputs A through H, respectively. These data are loaded into the flip-flops while the flip-flop

p outputs are isolated from the input/output terminals.
2 T When one or both output controls are high the eight input/output terminals are disabled to the high-impedance state; however, sequential
operation or clearing of the register is not affected.
O logic symbol#
[ .
8
SRG8
w oy ]
-3 i & J3ens
g 52 (C:l ~
rmt S0 ) j0 MO
s 1, ¢M3
o2 prcan-iz-
r
ss 125
A/OA(-DC:BAD —(—S'QA-
v5 \
(13)
B/Qg 3,4D
: U5
c/Qc (f.)‘+_
14)
D/Qp —e—p—]
(5)
E/Qf —¢—>—]
{15}
FIQF —¢—»—]
G/ag :i:'g_._.
Hon —t‘—_-a,w “n
5 Qap’
18
SL(——)-— 2,4D

$This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
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ADVANCE SN54F299, SN74F299
INFORMATION 8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS

logic diagram (positive logic)

s0 “)——Do—t-w[} 5 $

s1 1) | — Ts
i d (18 SHIFT LEFT
] - [ SERIAL INPUT
s U s T s t M
FOUR
IDENTICAL
CHANNELS
NOT
SHOWN
cLK (12) 5 P
L] LR
Oa Tt — — 1 ] "
R {9) D I 7 7 1—“‘7
-, _(2) —_ 2
s oo
S - ts poroRTSNOTSIOMN: | 6 2
A0y 8/0g a0/lap 115 F/Qg  G/0g Hay
. . . . . [72]
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) a—;
SUPPIY VOIAGE, VO + v vt v vt vttt et e et e e e e -0.5Vto7V 2
Input voltaget . .. . -12Vte7V g
MUt CUITENt . . . L. i e et i e e e e —-30 mA to 5 mA
Voltage applied to any output in the disabled or power-off state .............. -0.5Vtob5V s
Voltage applied to any output in the highstate . .. .................. ... .... -0.5 Vto Vce C
Current into any output in the low state: (QA’ or QH’) ... ..o oottt 40 mA (a]
SNB54F299 (QA thru QH) . .. ... oot 40 mA
' SN74F299 (Qa thru Q). .. .. ..ot 48 mA
Operating free-air temperature range: SN54F299...... [ —-55°C to 125°C
SN74F299 .. ... . . e 0°C to 70°C
Storage temMperature T8NGE .« .« v v oo v v et am e ot ot e et e s ot —-65°C to 150°C

T The input voltage ratings may be exceeded provided the input current ratings are observed.

{i,
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SN54F299, SN74F299 . ADVANCE
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS INFORMATION
recommended operating conditions
SN54F299 SN74F299 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
ViH High-level input voltage o2 2 \
ViL Low-level input voltage 0.8 \"
Ik Input clamp current -18 mA
1 High-level output current Qa or Qi -1 A
OH i P m QA thru Qy -3 m
Qa‘ or Qy’ 20
| Low-Ii 1]
oL ow-level output current G T O 53 mA
TA Operating free-air temperature '-55 125 o} 70 °C
" electrical characteristics over recommended operating free-air temperature range {unless otherwise
noted)
: SN54F299 SN74F299
ARAMETER TEST CONDITIONS UNIT
P N MIN TYPt MAX | MIN TyP! MAX
VK Vee = 45V, I} = —18 mA -1.2 -1.2 v
Qa’ or Qy’ o4 = -1 mA 2.5 3.4 25 3.4
3 =45V | = —-1mA 2.5 .4 . 4 \%
Von 1 Qp thru QH cc OH o 3 25 3
IoH = -3 mA 2.4 3.3
Qa’ or Qyr . loL = 20 mA 0.3 0.5
VoL Vee =45V loL = 20 mA \
t
Qa thru QY oL = 24 mA 035 05 :
V=65V 0.
0 A thru H Ve = 5.5V | 5 1 mA
Any other Vi=7V 1
A thru H 70
it Ve =565V, V=27V A
H Any other cc=5 ! 7 20 ¥
A thru H —-0.65 ~0.65
TR SO or S1 Ve =55V, V=05V -1.2 -12 | mA
Any other -0.6 -0.6 *
los8 Vee =65V, Vo= -60 -150 | -60 -150 | mA
Icc Vcc = 6.6V,  See Note 1 68 95 68 95 | mA
t All typical values are at Vg = 5V, Ta = 25°C.
$ For1/0 ports (Qp thru Qy), the parameters Ij4 and lj_include the off-state output current.
8§ Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second
1 Forthe SN74F299 atVee = 4.75Vandigy = —1mAto —3mA, Voy min = 2.7V.
NOTE 1: Icg is measured with G1G2,andCLK at4.5V.
2-154 TEXAS {f
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ADVANCE SNb54F299, SN74F299
INFORMATION 8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS

timing requirements over recommended operating free-air temperature range (see Note 2)

Vec =5V, Vec = 45Vt 55V,
PARAMETER Ta = 25°C Ta = MIN to MAXY uNIT
‘F299 SN54F299 SN74F299
MIN MAX MIN MAX MIN MAX
felock Clock frequency 0 70 (o] 70 | MHz
Setup time S0 or S1
t 8.5 .
su before CLK? high or low 8.5 ns
¢ Hold time S0 or S1 o o ns
h after CLKT high or low
A/Qp thru H/Qy,
Setup time
. L . .
tsu before CLK1 S.R or S 5.5 5.5 ns
high or low
w  towmme | SRV 2
h after CLKT L ns
high or low
CLK high
tw Pulse duration ‘9 7 7 ns
or low _ 2
tw Pulse duration CLR low 7 7 ns
Inactive-state
teut setup time CLR high 7 7 _ ns 3
before CLK? $
switching characteristics (see Note 2) 7]
Vec =5V, Vee =45Vto5.5V, (1]
CL = 50pF, CL = 50 pF. ©
R1 =5009, R1 = 5009,
FROM 0 R; = ngQ R2 = 500Q UNIT n
(INPUT) {OUTPUT) Th = 25°€ Th = MIN to MAX?
‘F299 SN54F299 SN74F299
MIN TYP MAX MIN MAX MIN MAX
fmax 70 100 70 MHz
tPLH 3.2 6.6 9 . 3.2 10
rorQur
tPHL CLK QarorQH 27 61 85 2.7 95 ™
tpLH 3.2 6.6 9 3.2 10
PHL CLK QA thru Oy 72 81 11 2.2 2] ™
- QA or Opyr 3.7 7.1 9.5 3.7 10.5
tPHL il QA thiu Qpy 5.7 106 14 5.7 5| ™
tPZH 27 5.6 .8 2.7 9
r— GtlorG2 QA thruQy 37 66 m 32 T ns
tPHZ 1.7 44 6 1.7 7
tpLZ GlorG2 | Qathuay 12 36 55 1.2 65] ™

1 For conditions shown as MIN or MAX, use the appropnate value specified under recommended operating conditions.
} Inactive-state setup time is also referred to as *’recovery time’’

NOTE 2: See General Information for load circuits and waveforms‘
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ADVANCE SN54F323, SN74F323
INFORMATION 8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS
WITH SYNCHRONOUS CLEAR AND 3-STATE OUTPUTS

D2932, MARCH 1987

® Four Modes of Operation: Hold (Store), Shift SN54F323 . . . J PACKAGE
Right, Shift Left, and Load Data SN74F323 ... DW OR N PACKAGE
- (TOP VIEW)

® Operates with Outputs Enabled or at High

Impedance so[]
] . G102
® 3-State Outputs Drive Bus Lines Directly . Ga[]s
® Can be Cascaded for N-Bit Word Lengths Gcrag e
e/ag[]s
®
Synchronous Clear craclls
® Applications: aaa 7
Stacked or Push-Down Registers, Buffer aa-[s
Storage, and Accumulator Registers ﬁESﬁ
10
® Package Options Include Plastic **Small GND
Outline’* Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil SNS4F323 . . . FK PACKAGE
DIPs (TOP VIEW)
® Dependable Texas Instruments Quality and N~ o S
Reliability Qo6 >« 2
. . 3 212019
description G/ag[] 4 18] sL ()
E/Qe[) 5 170 anr 'ES
These eight-bit universal registers feature o
. . : 5 c/Qc)s 16{JH/QH
multiplexed I/O ports to achieve full eight-bit data =
. - . . AlQa[] 7 15[}F/QF
handling in a single 20-pin package. Two oaha 1(oia \n
function-select inputs and two output-control A 8 1011 12 12 /0D ©
inputs can be used to choose the modes of ) "6
operation listed in the function table. g 25%38 o)
6 ©OgF
Synchronous parallel loading is accomplished by @
taking both function-select lines SO and S1 high.
This places the three-state outputs in a high-impedance state and permits data that is applied on the 1/0
ports to be clocked into the register. Reading out of the register can be accomplished while the outputs
are enabled in any mode. Clearing occurs synchronously when CLR is low. Taking either of the output
controls G1 or G2 high disables the outputs but this has no effect on clearing, shifting, or storage of data.
The SN54F323 is characterized for operation over the full military range of —55°C to 125°C. The
SN74F323 is characterized for operation from 0°C to 70°C.
UNLESS OTHERWISE NOTED this document contains Copyright © 1887, Texas Instruments Incorporated
ADVANCE [INFORMATION on new products in the . i
sampling or preproduction phass of development. T
Characteristic data and other specifications are 2-157
subject to change without notice. IN STRUM ENTS
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SN54F323, SN74F323 ADVANCE
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS INFORMATION
WITH SYNCHRONOUS CLEAR AND 3-STATE OUTPUTS
FUNCTION TABLE
INPUTS 1/0 PORTS OUTPUTS
MODE OUTPUT »
CIR| S1 SO | CONTROL| CLK | SL SR A/Qp B/Qg C/Q¢ D/Qp E/Qp F/Qf G/Qg H/QY | QA+ Qye
G1t Gzt
Lfx L]t vt ]x x L L L L L L L L L L
Clear t|lv x| v o)t |x x L L L L L t L L L
L|H H| Xx x| 1 [x x X X X X X X L L
Hold H L L Lo L] x| X X Qa0 Qo Qco Qpo Qeo Qro QGo QHO | QAo QHO
HiX X} L Ll L] X X Qa0 QB0 Qco Qpo Qeo Qro Qgo QHo | Qao QHo
Shift Right H L H L L t X H H Qap an Qcn Cpn Qen QfFn Qgn H Qgnp
H|lLt H] L L]t ]x L L Qan QBn Qcn ODn Qen OFn QGn | L Qgn
shifttee | F | L[ L[ |HX Qgn Qcn Qpn Qen Ofn QGn QHn H Qgn H
H H L L L 1 L X QBn Qcn Qpn Qen QFn QGn QHn L Qgn L
Load H]H HJ] X xX] t]x X a b c d e f g h a__h

a...h = thelevel of the steady-state input at inputs A through H, respectively. These data are loaded into the flip-flops while the flip-flop

outputs are isolated from the input/output terminals.

operation or clearing of the register is not affected.

logic symbol?

SRG8
4R

3ENS

S0 ———o 0
a1, }"'s

—> C4/1—/2+

(8)

1,4D
3,4D
Vs
3,4D

B/Qpg —:
Vs

Qar

[3.aD
Vs “an
2.4D ——— oy

sL (18)

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

T When one or both output controls are high the eight input/output terminals are disabled to the high-impedance state; however, sequential

2-158
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ADVANCE ; SN54F323, SN74F323
INFORMATION 8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS
WITH SYNCHRONOUS CLEAR AND 3-STATE OUTPUTS

logic diagram (positive Iogii:)

[
9

5
S o
5 S
[RRLEE Pad Ty
(18 SHIFT LEFT
1 — —
SHIFT RIGHT meeo | F ol ]' . 1 l
SERIAL INPUT (11) 1 n — - h .
FOUR
IDENTICAL
CHANNELS
SHOWN
ok -2 ‘ s .
[ )
r op>C1 op>c1 o>
$ a1 o,
d H

LN
[*S

8
a8 ° o -
m

512
OUTPUT '
CONTROLS | G2

Q) (13) () (16)
A/Qy 8/Qg [ H/Qy
1/0 PORTS NOT SHOWN:
(6) /o (5) E/Qg
nap/@p (18 Figg

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

Supply voltage, VCC + - - v v v v eeei i e e e -0.5Vto7V
Input voltageT . ... . -1.2Vto7V
g o0 L o =T o | —30 mAto 5 mA
Voltage applied to any output in the disabled or power-off state .............. -05Vtob5V
Voltage applied to any output in the highstate ... ............ ... it -0.5 VtoVce
Current into any output in the low state: (QA’ Or QH’) . . .o oo ittt i i e e e 40 mA
" SNB4F323 (QAthru QH) . - .o v e e 40 mA
SN74F323 (QAthru QH) . ... ..o e it 48 mA

Operating free-air temperature range: SN54F323............ e e —-55°C to 125°C
SN74F323 . ... e 0°C to 70°C

Storage tempPerature raNGge . . . . v oo e s v v eu s it nn e e —-65°C to 150°C

1 The input voltage ratings may be exceeded provided the input current ratings are observed.

SERIAL INPUT

{ip
Texas
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SN54F323, SN74F323 ADVANCE

sieays eyeq N

8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS INFORMATION
WITH SYNCHRONOUS CLEAR AND 3-STATE OUTPUTS
recommended operating conditions
SN54F323 SN74F323 uNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 S 2 \
VIL Low-level input voltage -.0.8 0.8 \
I Input clamp current =18 -18 mA
1 High-level output current Qar or O -1 -1 A
OH igh-leve! outp c. rren A thro O = =3 m
Qa’ or Qy’ 20 20
loL Low-level output current Qp thra Qpy 30 27 mA
TA Operating free-air temperature -55 1256 o] 70 °c

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

noted)
SN54F323 SN74F323
PARAMETER TEST CONDITIONS MIN TYPT MAX MIN_ TYPT MAX UNIT
ViIK Vec =45V, [|=-18mA -1.2 -1.2 \
Qp¢ or Qy’ IoH = =1 mA 2.5 3.4 2.5 3.4
VoH § Qa thru Qp Vge = 45V foH = -1 mA 2.5 3.4 2.5 3.4 \
IoH = —3 mA 24 3.3 24 33
Q' or Q' IoL = 20 mA 0.3 05 0.3 0.5
Vor Qa thru Oy Vee =45V loL = 20 mA 0.‘3 ’ 0.5 \
loL = 24 mA . 0.35 0.5
A thru H Vi =565V 0.1 0.1
I Vge =565V mA
Any other Vi=7V 1 1
(e A thru H Vee =55V, V=27V 79 79
Any other 20 20
A thru H -0.65 —-0.65
I # SO or S1 Vee = 6.5V, V=05V -1.2 -1.2 mA
Any other -0.6 -0.6
los$ Veg =55V, Vo=0 -60 —-150 | —60 -150 | mA
lcc Vee =55V, See Note 1 68 95 68 95 mA
t All typical values are at Ve = 5V, Ta = 25°C.
1 For /O ports (Qa thru Qp), the parameters || and )_include the off-state output current.
§ No more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.
9 Forthe SN74F323 at Vo = 4.75Vandlgy = —1mAto —3mA, Voy min = 2.7V.
NOTE 1: Igc is measured withG1, G2, and CLK at 4.5 V.
*p
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ADVANCE
INFORMATION

SN54F323, SN74F323
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS
WITH SYNCHRONOUS CLEAR AND 3-STATE OUTPUTS

timing requirements over recommended operating free-air temperature range (see Note 2)

N

Ve =5V, Vec =45Vt 55V,
Ta = 25°C Ta = MIN to MAX?T
UNIT
PARAMETER ‘F323 SN54F323 SN74F323
MIN MAX MIN MAX MIN MAX
felock Clock frequency o] 70 o] 70 MHz
t Setup time S0 or S1 a5 8.5 ns
su before CLKT high or low ) )
¢ Hold time S0 or S1 o o ns
h after CLK1 high or low
. A/Qp thru H/QH,
Setup time
t SR, or SL 5 5 ns
su before CLK? e or
high or low
A/Qp thru H/QH,
Hold time /G thru H/QH
th N SR, or SL 2 2 ns
N after CLK? .
high or low
. Setup time CLR 10 10 ns
su before CLKT high or low
4 Hold time CLR o o ns
h after CLK? high or low
tw Pulse duration CLK high or low 7 7 ns ‘ge
I . )]
switching characteristics (see Note 2) o
L
Ve =5V, Ve =45Vt55V, (/5]
Cp = 50 pF, CL = 50 pF, - ®
R1 =5009, R1 = 5009, -~
FROM TO ©
PARAMETER = =
(INPUT) (OUTPUT) R2 = 500 Q, R2 = 5002, UNIT Q
Ta = 25°C Ta = MIN to MAXT
‘F323 SN54F323 SN74F323
MIN TYP MAX MIN MAX MIN - MAX
fmax 70 100 70 MHz
tpLH 3.2 6.6 9 3.2 10
CLK Qa’orQyr
tPHL A7 OrEH 27 61 85 2.7 95| ™
PLH 3.2 6.6 9 3.2 10
CLK QathruQ
PHL AU EH 72 81 7 2.2 2] ™
tpzH P 2.7 5.6 8 2.7 9 :
G1lorG2 QA thruQ
tpzL coer A thru e 32 66 10 3.2 ] ™
PHZ = 1.7 4.1 6 1.7 7
G1orG2 Qa thruQ :
Pz o A thrd BH 12 36 55 1.2 65|
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
NOTE 2: See GeneralInformation for load circuits and waveforms.
i
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ADVANCE
INFORMATION

SN54F350, SN74F350
4-BIT SHIFTER WITH 3-STATE OUTPUTS

D2932, MARCH 1987

® - Shifts 4-Bits of Data to 0, 1, 2 or 3 Places
Under Control of Two Select Lines

® Three-State Outputs for Bus Organized
Systems

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

® Dependable Texas Instruments Quality and
Reliability

description

This device is operationally equivalent to a
4-input multiplexer with the inputs connected so
that the select code causes shifts of the data
word. This makes it possible to perform shifts
of O, 1, 2, or 3 places on words of any length,
with suitable interconnection.

A 7-bit data word is introduced at the D inputs
and is shifted according to the code applied to
the select inputs SO and S1. YO through Y3 are
3-state outputs controlled by an output enable,
OE. When OE is low, the outputs follow the
selected data inputs; when OE is high, the
outputs are in a high-impedance state. This
feature allows shifters to be cascaded on the
same output lines or to a common bus. The shift
function can be logical with zeroes pulled in at
either or both ends of the shifting field,
arithmetic with the sign bit repeated during a
shift down, or end-around with the data word
forming a continuous loop.

FUNCTION TABLE
OUTPUTS

YO Y1 Y2 Y3
z z z z
DO D1 D2 D3
D~-1 DO D1 D2
D-2 D~1 DO D1
D-3 D—2 D—-1 DO

INPUTS
s1

r'l—l-l—:l:g|
I ITrr X
Il‘Ir‘xg

SN54F350 . . . J PACKAGE
SN74F350 ... D OR N PACKAGE
{TOP VIEW)

D-3[ 016 Vce

p-2(]2 . s vo0
D—1[s3 14% Y1

DO[ls4 13[]OE
D1[s 12[]v2
D2[Je 1] Y3
p3[]7 0[] so
GND[]s 9[]St
SN54F350 . . . FK PACKAGE
{TOP VIEW)
~ ™ I8
| | OO

lQQZ>>'

3 21219

NC—No internal connection

logic equations

YO =S0STDO + SOSTD—1 + SOS1D—2 + S0S1D-3
Y1 =3508TD1 + SOSTDO + SO S1D—~1 + SO S1D-2
Y2 =S057D2 + SOSTD1 + SOS1D0 + SOS1D—1
Y3 = §0S7D3 + SOS1D2 + S0 S1D1 + SO S1DO

UNLESS OTHERWISE NOTED this document contains
ADVANCE INFORMATION on new products in the
sampling or pr?roducuon :Iusa of development.
Characteristic and other specitications are
subject to change without notice.
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SN54F350, SN74F350 ADVANCE

4-BIT SHIFTER WITH 3-STATE OUTPUTS INFORMATION
logic symbol? logic diagram {positive logic)
== {13),
O —e{ >
5 13 ey ISHIFTER] ) o
T g e
(9) G3
s1 =2 L:| 3 _ 5119 D D
ke o3 —
1040 ©
11 -1 11) D2 1 (11
) 242 V Y3 r Mvs
D3 ———— 210 1343 ) |
p2 {8 zn 1o @)
124 (12) DO |
or Bl a5 ,3__; v Y2
Do _ﬂ)___. 213 14 =3 Jl
(3) 1240 .
D4 —=— 12714
1311 |14 . { (12)
pz 21,5 s 12 v A ; i- v2
os 1z 1DES =
130 @
K us) . oA
1542 . —
1643 —
1
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and i‘ﬁ)ﬂ
|IEC Publication 617-12. —]
Pin numbers shown are for D, J, and N packages.
; 022 |
D3 4)]
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, VoG - - o oo it e e e -0.5Vto7V
INpUt voltage d - . ot -12Vto7V
INPUt CUMTENt . . . . e e e —30 mA to 5 mA
Voltage applied to any output in the disabled or power-off state .............. -0.5Vto 55V
Voltage applied to any output inthe highstate .. ....................... ... -0.5 Vto Vce
Current into any output in the low state: SN54F350 .. ........ ... .. ... ... 40 mA
SN74F350 .. ..........c.un. e 48 mA
Operating free-air temperature range: SN64F350 . . ....................... —55°C to 125°C
"USN74F350 .. ... 0°C to 70°C
Storage temMpPerature TaNGE . . . v v v v v v v s vt e i ee e e e —65°C to 150°C
$The input voltage ratings may be exceeded provided the input current ratings are observed.
i
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ADVANCE ’ SN54F350, SN74F350
INFORMATION 4-BIT SHIFTER WITH 3-STATE OUTPUTS

recommended operating conditions

SN54F350 SN74F350 UNIT
MIN NOM MAX | MIN NOM MAX
Vecc  Supply voltage 4.5 5 . 656 4.5 5 5.5 \
VIH High-level input voltage 2 LA 2 \4
ViL Low-level input voltage 0.8 0.8 \
lig Input clamp current 18 -18 mA
IoH High-level output current -3 -3 mA
lo  Low-level output current sy 20 20 | mA
Ta Operating free-air temperature -55 125 o] 70 °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise .
noted)
SN54F350 SN74F350
PARAMETER TEST CONDITIONS N Vet MAx T Tvet max | UNT
ViK Vee = 4.5V, I = -18mA -1.2 -1.2 v
IoH = -1 mA 25 3.4 25 3.4
VoHt Vee = 45V, |g: = —3mA 24 33 24 33 v 2
oL = 20 mA 0.30 » 0.5
Vor Vee = 4.5V, |g:: ~24mA s 035 05| "
TozH VeC = 5.5V, Vo = 2.7V 50 | #A a
lozL Vce = 5.5V, Vo = 0.5V -50 A [+}]
1 Vce = 5.5V, Vi=7V 0.1 | mA _2
H Vce = 5.5V, Vi =27V 20 | A 7,)
I Vce = 5.5V, Vi =05V -12 | mA ©
los? Vee = 5.5V, Vo =0 -60 -150 | mA 5
IcCH Outputs high 22 35 0
lccL Vee = 5.5V, Outputs low 27 41 mA
Iccz Outputs off 26 42
switching characteristics {see Note 1)
Ve =5V, Vce = 4.5Vto5.5V,
CL = 50pF, CL = 50 pF,
FROM 10 R1=5009, R1=5009,
PARAMETER ANPUT) (OUTPUT) R2 = 5009Q, R2 = 5009, -UNIT
TaA = 25°C Ta = MIN to MAXT
‘F350 SN54F350 SN74F350
MIN TYP MAX | MIN MAX | MIN MAX
tPLH Data 2.2 41 6 . 2.2 7
AnyY - ns
tPHL AnyD 1.7 3.6 5.5 1.7 6.5
tPLH S0, S1 AnyY 3.2 74 10 3.2 11 ns
tPHL 2.2 6.1 8.5 2.2 9.5
tPZH oF AnyY 1.7 4.6 7 1.7 8 o
tpzZL : 3.2 6.6 9 3.2 10
tPHZ 1.2 3.5 5.5 1.2 6.5
thLz OE AnvY 12 36 55 1.2 65|

1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.

¥ All typical values are at Vg = 5V, Ta = 25°C.

§ Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
1For the SN74F350at Vee = 4.75VandIgy = —~ 1mAto —3mA, Vo min = 2.7V.

NOTE 1: See General information for load circuits and waveforms.

Texas {’ 2-165
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SN54F352, SN74F352
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

D2832, MARCH 1987

® Inverting Versions of SN54F153 and : SN54F352 . .. J PACKAGE
SN74F153 - SN74F352 . . . D OR N PACKAGE
(TOP VIEW)
® Permits Multiplexing from N Lines to 1 Line _
. . 16 Uis[vee
® Performs Parallel-to-Serial Conversion ' 8?2 112G
Strobe (Enable) Line Provided for Cascading 1c3[ds A
{N Lines to n Lines) 1c2[Js  132c3
. . 1c1Qs 12[J2c2
® Package Options Include Plastic **Small 1c0ls 1[]2c
Outline’’ Packages, Ceramic Chip Carriers, vz 100z2co
and Standard Plastic and Ceramic 300-mil GND s a2y
DIPs
® Dependable Texas Instruments Quality and SN54F352 . . . FK PACKAGE
Reliability (TOP VIEW)
. et . Q
description LY
Each of these data selectors/multiplexers 3 2 12019
contains inverters and drivers to supply fully 1caha 1s[A 2
complementary binary decoding data selection 1c2f1s 170 2¢c3
to the AND-OR-invert gates. Separate strobe nch e N o
inputs (G) are provided for each of the two four- 1c1h? s 2c2 -
line sections. 1cohs 14 2c1 8
The SN54F352 is characterized for operation 9 1011 1213 g
over the full military temperature range of 00 >0
—~55°C to 125°C. The SN74F352 is “5Z°Q 8
characterized for operation from 0°C to 70°C. ©
NC—No internal connection (]
FUNCTION TABLE i o ’
, logic symbolT
IS::E_(;; DATA INPUTS STROBE | OUTPUT
B A coO Cc1 c2 C3 G Y PRELCIIE PR
X X X X X X H H 8 (2) ; )G? ‘J
L L L X X X L R Ll —
L L H X X X L L & et en
L H X L X X L H 100 2 o
L H X H X X L L 101 8L ; SN
H L X X L X L H B I Y
H L X X H X L L Sy i N P
H H| x x x L L H P %%,Lh
H H X X X H L L 200 ~——
201 41 | S
Select inputs A and B are common to both sections. 2C2 h2) ]
203 13}
TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
|IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information . . Copyright © 1987, Texas Instruments incorporated
cum;;lj u!s. of publiri'ztintn date. rgln_)llncul co'nfnnng %
ications per the terms of lexas Instrumen
:g:::!ard warrapn‘ . Production processing does not TEXAS \ 2-167
necessarily include testing of all parameters. INSTRUMEN’]‘S
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[
P co 18 —1
[
(5) —
1c1 — (7) OUTPUT
o , } 1Y
ATA 1 @ =
1c2 =
(1c3
2 ( g i2
)
— SELECT
g P 3
2 PRAL
'Y —
~N
[ [
2 11)
0 2c14 —(
\ . |
DATA 2< 19) ouTPUT
2c2 412 { 2y
_2c3 {13) ,
_ (15
26 ‘_L;,%
Pin numbers shown are for D, J, and N packages. R
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply A= T T o -05Vto7V
Input voltage T . . ... . -1.2Vto7V
INPUL CUITENE . . . ot i e et ettt e e e e e e —-30 mA to 5 mA
Voltage applied to any outputinthe highstate . ........................... ’ -0.56 Vto Vce
Current into any output inthe low state . . . ... ... ... .. ..ttt 40 mA
Operating free-air temperature range: SN54F352 .. ................... ,.... —55°C to 125°C
SN74F352 ... .. . e e 0°C to 70°C
Storage temperature range . . ... ... ..ot ti vttt e e -65°C to 150°C
tThe input voltage ratings may be exceeded provided the input current ratings are cbserved.
i
2-168 Texas JU

SN54F352, SN74F352
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

logic diégram (positive logic)
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SN54F352, SN74F352
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN54F352 SN74F352 UNIT
MIN NOM MAX | MIN NOM - MAX
Vcc  Supply voltage 4.5 5 5.5 4.5 5 5.5 \
ViH High-level input voltage 2 2 \%
ViL Low-level input voltage 0.8 0.8 \
K Input clamp current -18 -18 mA
IoH High-level output current -1 -1 mA
loL Low-level output current 20 20 mA
TA Operating free-air temperature ~565 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
SN54F352 SN74F352
PARAMETER TEST CONDITIONS NIT
MIN TYP! MAX | MIN TYPt MAX u
Vik Vee = 4.5V, I = -18mA -1.2 -1.2 Vv
VOH 1 Vee = 4.5V, IoH = -1 mA 2.5 3.4 2.5 3.4 \% .
VoL Vee = 4.5V, loL = 20 mA 0.30 0.5 0.30 0.5 v 2
Iy Vee = 5.5V, Vi=7V 0.1 0.1 mA
IH Vec =55V, V=27V . 20 20 | wA
TS Vce = 5.5V, Vi =05V ~0.6 -0.6 | mA a
los? Vce = 5.5V, Vg =0 -60 -150 | -60 -150 | mA g
ICCH Vee = 5.5V 9.3 14 9.3 14 mA £~
lccL Vee = 5.5V 13.3 20 13.3 20 (/5]
. . . 0 m
switching characteristics (see Note 1) ‘6
Vee =5V, Voe = 4.5V105.5V, (a)
Cp = 50 pF, CL = 50 pF,
FROM TO RL = 500Q, RL = 5009,
PARAMETER NIT
(INPUT) | (OUTPUT) Ta = 25°C TA = MIN to MAXT v
‘F352 SN54F352 SN74F352
MIN TYP MAX MIN MAX MIN MAX
t 2.7 7. 11 . . .
PLH AorB v 6 2.2 14 2.2 12.5 ns
tPHL 2.2 6.1 8.5 1.7 1 1.7 9.5
tPLH - N 1.7 4.1 6 1.2 8 1.2 7] e
tPHL 2.2 4.6 7 1.7 ‘9 1.7 8
tPLH Data v 1.7 4.8 7 1.2 9 1.2 8 ns
tPHL (Any C) 1 2.1 3.5 1 5 1 4
1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
} All typical values are at Voo = 5V, Tp = 25°C.
§ Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
9 Forthe SN74F352at Ve = 4.75Vandlgy = — 1 mA, Vg min = 2.7 V.
NOTE 1: See General Information for load circuits and waveforms.
T i
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SN54F353, SN74F353
DUAL 1-OF-4 DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE QUTPUTS

D2932, MARCH 1987

® Inverting Versions of SN54F253 and SN54F353 . . . J PACKAGE
SN74F253 SN74F353 ... D OR N PACKAGE
(TOP VIEW)
® Permits Multiplexing from N Lines to 1 Line

® Performs Parallel-to-Serial Conversion 160 U'e ]VQC
B E 2 15[]2G
Package Options Include Plastic ‘*Small 1ca(s  wQda .
Outline’’ Packages, Ceramic Chip Carriers, 1C2 E 4 13[J2c3
and Standard Plastic and Ceramic 300-mil 1C1 15 12[J2¢c2
DIPs - 1coe 11[J2c1
® Dependable Texas Instruments Quality and Y7 1] 2€0
g ey GND | |8 9l |2Y
Reliability
description SN54F353 . . . FK PACKAGE
. - (TOP VIEW)
Each of these data selectors/multiplexers
contains inverters and drivers to supply full RS} 8|<_-,
binary decoding data selection to the AND-OR- o-z2>d
invert gates. Separate strobe inputs (G) are 3 21219
provided for each of the two four-line sections. ‘ A . 2
The three-state outputs can interface with and 2€3
drive data lines of bus-organized systems. With NC ..‘9.
all but one of the common outputs disabled (at 2C2 o
a high-impedance state), the low-impedance of 2¢ 2
the single enabled output will drive the bus line (7]
to a high or low logic level. ‘Each output has its ©
own strobe (G). The output is disabled when its -i‘-u'
strobe is high. NC—No internal connection [
The SN54F353 is characterized for operation
. over the full military temperature range of logic symbolt
—55°C to 125°C. The SN74F353 is
characterized for operation from 0°C to 70°C. Gt
] ) 2
FUNCTION TABLE p 2 4,/73
- | L
;E:E(T:; DATA INPUTS STROBE OUTYPUT S %h N MUX
G 10 —~—— 0
B A CO C1 _c2 c3 (5) (7)
X X | x x x x H z. '°'2m ; v v
L L L X X X L H :23 JETI I
L L H X X X L L 25 L15h e
L H X L X X L H 2c0 0]
L H| X H Xx X L L 201 40 © oy
H oL X x L X L H 262 ::—:;—
H L X X H X L L 2C3 —
H o H X X X L - H TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
H H | X X X H L L IEC Publication 617-12.
Select inputs A and B are common to both sections. Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to Q‘
specifications per the terms of Texas Instruments
standard warranty. Production processing does not EXAS 2-171
necessarily include testing of all parameters. 'N STRUMENTS
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SN54F353, SN74F353
DUAL 1-OF-4 DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

logic diagram (positive logic)

e
strose 16 2
“1co & ;. )
(5) —]
1c1 {7) OUTPUT
DATA 1 2 1Y
[
1c2 &
1c3
_
(2) L
SELECT
14, DF
PRaL]
~N . i )
20 119 : @_
2¢1 A1 .|
|
DATA 2 (9) OUTPUT
202 12! 2y
{13) -
\.2C3 j )

15
STROBE 2G (—)0'>

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

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

SUPPlY VORAGE, VO + v st vttt ettt e et e e et e i e -0.5Vto7V
Input voltaget .. ... .. e -12Vt7V
INPUL CURTENT . o . oottt ittt ettt et e it e e -30 mA to 5 mA
Voltage applied to any output in the disabled or power-off state .............. -0.5Vtob.5V
Voltage applied to any outputinthe highstate . ........................... -0.5 Vto Vce
Current into any output in the low state: SNB4F353 ... ....... ... . . iy 40 mA
SN74F353 . . . ... . e s 48 mA

Operating free-air temperature range: SNB54F353 . . ....................... -55°C to 125°C
SN74F353 ... . e 0°C to 70°C

Storage tempPerature raNgE . . .. ..o vt vt v it vttt it e e e -65°C to 150°C

tThe input voltage ratings may be exceeded provided the input current ratings are observed.

2-172 , Texas Q
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SN54F353, SN74F353
DUAL 1-OF-4 DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE QUTPUTS

recommended operating conditions

SN54F353 SN74F353 UNIT
MIN NOM MAX | MIN NOM MAX

Vecc  Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 \"
ViL Low-level input voltage 0.8 . 0.8 \
lik Input clamp current -18 -18 mA
loH High-level output current -3 -3 mA
loL Low-level output current 20 20 mA
TA Operating free-air temperature -55 125 o] 70 °C

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

SN54F353 SN74F353
PARAMETER TEST CONDITIONS vt x| Tver max] UMT

ViK Vee = 4.5V, I = =18 mA -1.2 -1.2 v

IoH = —1 mA 25 34 25 3.4
Vou1 Vee = 45V 12: — —3mA 24 33 34 33 v 2

oL = 20 mA 0.30 0.5 | -
Vor Vee = 4.8V oL = 24 mA o3 05| Y
Tozh Veo = 5.5V, Vo = 2.7V 50 56| A 1]
lozL Vce = 5.5V, Vg = 05V ~50 —50 | A [+
] Vee = 6.5V, Vi=7V 0.1 0.1 mA _q=>
(%] Vee = 5.5V, V=27V 20 20 wA (/)]
i Vee = 5.5V, V=05V -0.6 ~0.6 mA ©
los? Vee = 5.5V, Vo =0 - 60 -150 | —60 -150 | mA E
IccH (see Note 1) Vee = 56.5V, Condition A, 9.3 14 9.3 14 [
IccL Vee = 5.5V, Condition B 13.3 20 13.3 20 mA
lccz Ve = 5.5V, Condition C 15 23 15 23

For conditions shown as MIN or MAX; use the appropriate value specified under Recommended Operating Conditions.
1 All typical values are at Ve = 5V, Ta = 25°C.
8 Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second. !
1For the SN74F353 at Voe = 4.75VandIgH = — 1mAto —3mA, VOH min = 2.7V.
NOTE 1: Icc is measured with the outputs open under the following conditions:
A. Allinputs grounded.
B. Output control grounded, other inputs at 4.5 V.
C. Output control at 4.5V, other inputs grounded.

{i’
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SN54F353, SN74F353
DUAL 1-OF-4 DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

switching characteristics (see Note 2)

Vee =5V, Vec =45Vto5.5V,
Cy = 50 pF, Cp = 50 pF,
FROM 10 R1=5009, R1 =5009,
PARAMETER (UNPUT) {OUTPUT) R2 = 500Q, R2 = 5009, UNIT
TA = 25°C Ta = MIN to MAXT
‘F353 SN54F353 SN74F353
MIN TYP MAX | MIN MAX | MIN MAX
tPLH 2.7 7.6 11 2.2 14 2.2 12.5
AorB Y ns
tPHL ° Any 22 61 85| 1.7 T 1.7 9.5
1
PLH Data AnyY 1.7 4.8 7 1.2 9 1.2 8 s
tPHL (Any C) 1241 3.5 1 5 1 4
1
PZH & AnyY 2.2 5.1 8 2.2 10.5.1 2.2 9 ns
PpZL 2.7 5.6 8 2.2 10.5 2.2 9
tpLZ 1.2 3.3 5 1.2 7 1 6
AnyY ns
tPHZ g i 12 4 6 1 8 1 7
1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
2 NOTE 2: See General Information for load circuits and waveforms.
)
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ADVANCE ' SN54F373, SN74F373
INFORMATION OCTAL D-TYPE TRANSPARENT LATCHES
‘ WITH 3-STATE OUTPUTS

D2932, MARCH 1987

@ 8 Latches in a Single Package SN54F373 . .. J PACKAGE
SN74F373 ... DW OR N PACKAGE
® 3-State Bus-Driving True Outputs (TOP VIEW)

® Full Parallel Access for Loading ochh
0 Buffered Control Inputs 1aj2
103
® Package Options Include Plastic ‘*Small 20
Outline’’ Packages, Ceramic Chip Carriers, 2a[]s
and Standard Plastic and Ceramic 300-mil 3a[Js
DIPs 307
® Dependable Texas Instruments Quality and 4D[Js
Reliability . 4a[fe
GND [Jro

description
SN54F373 . . . FK PACKAGE

These 8-bit latches feature three-state outputs (TOP VIEW)
designed specifically for driving highly capacitive 1)
or relatively low-impedance loads. They are a2lg g
particularly suitable for implementing buffer

registers, I/O ports, bidirectional bus drivers, and

working registers. 2D

3 212019

180} 8D
170 70
165 7Q
15[} 6Q
14{} 6D

The eight latches of the 'F373 are transparent . . 3q
D-type latches. While the enable (C) is high the 3D
Q outputs will follow the data (D) inputs. When 4D
the enable is taken low, the Q outputs will be

latched at the levels that were set up at the D

inputs.

[-- BN - N BN

910111213

goo0go
+TZ wWw

Data Sheets ¥}

A buffered output-control input (OC) can be used
to place the eight outputs in either a normal logic FUNCTION TABLE (EACH LATCH}
state (high or low logic levels) or a high-
impedance state. In the high-impedance state
the outputs neither load nor drive the bus lines
significantly. The high-impedance third state and
increased drive provide the capability to drive the
bus lines in a bus-organized system without need
for interface or pull-up components.

INPUTS OUTPUT
OC ENABLEC D| Q
L H H
L
Qo
.

X X - T

L H
L L
H X

The output control OC does not affect the
internal operations of the latches. Old data can
be retained or new data can be entered while the
outputs are off. )

The SN54F373 is characterized for operation
over the full military temperature range of
—55°C to 125°C. The SN74F373 is
characterized for operation from 0°C to 70°C.

ADVANCE [NFORMATION documents contain
g or

ation onhnuw oducts in the s 0 Q’
ﬁqm and othprps;;gﬁmions are subject to change TEXAS
without notice. INS’]" RUMENTS
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SN54F373, SN74F373
OCTAL D-TYPE TRANSPARENT LATCHES
WITH 3-STATE OUTPUTS

ADVANCE
INFORMATION

logic symbolt

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

sjeays eyeq N

oc )
¢

EN

jc1

1013

m | L
v > V2 —1e

04 |

8 50

307

40_18)

L9} aq

5p_113)

12 g

ep 114

{15) 6Q

70_117) |

(16) ;9

8p (18]

(19) s

c (11)D

logic diagram (positive logic)

& {1 :D
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q:im
1D (3 D
le‘l
2042 1D
!
{7 ) 0 D jo—
30 1D
jm
8 1 -
a2 10
1
¢ac1
5D (13) o P
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s —1 o P
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ADVANCE
INFORMATION

SN54F373, SN74F373
OCTAL D-TYPE TRANSPARENT LATCHES
WITH 3-STATE OUTPUTS

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

Supply voltage, Vcc

Input voltaget ............
g oYU L o TU T -1 o
Voltage applied to any output in the disabled or power-off state
Voltage applied to any output in the high state
Current into any output in the low state:

Storage temperature range

SN74F373

SNB4F373 . ..... . .ciienn.
SN74F373
Operating free-air temperature range: SN54F373.......

tThe input voltage ratings may be exceeded provided the input current ratings are observed.

recommended operating conditions

-05Vto7V
-1.2Vto7V
—30.mA to 5 mA

... —05Vto55V

-0.5 Vto Vce
40 mA
48 mA
-55°C to 125°C
0°Cto 70°C
—-65°C to 150°C

SN54F373 SN74F373 UNIT
MIN NOM MAX |MIN NOM MAX
Vee  Supply voltage 4.5 5 5.5 4.5 5 5.5 v 2
VIH High-level input voltage 2 2 \4 . ‘
VL Low-level input voltage 0.8 0.8 \ »
Kk Input clamp current -18 -18 mA L
10H High-level output current -3 -3 mA g
loL Low-level output current 20 24 | mA =
TA Operating free-air temperature -55 125 0 70 °C (7]
]
electrical characteristics over recommended operating free-air temperature range (unless otherwise ‘“';
noted) : o
SN54F373 SN74F373
PARAMETER TEST CONDITIONS MIN_ TYPS  MAX |MIN TYPS MAX UNIT
ViK Vee = 4.5V, I = —18 mA -1.2 -1.2 \'2
[ = —1mA 2.5 3.4 2.5 3.4
Vo # Vee = 45V |83 = —3mA 24 3.3 2.4 33 Y
: loL = 20 mA 0.30 0.5 )
VoL Vee = 4.5V oL = 24 mA 035 05 ] "
lozH Vee = 5.5V, Vo =27V 50 50 A
lozL Vee = 5.5V, Vo = 0.5V -50 -50 A
[ Vee = 5.5V, V=7V 0.1 0.1 mA
IIH Vee = 5.5V, Vp =27V 20 20 rA
L Vee = 5.5V, Vi =05V -0.6 -0.6 mA
'051 Vee = 5.5V, Vo =0 -60 -150 [-60 -150 mA
Iccz Vee = 5.5V, See Note 1 38 55 38 55 mA
For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operéting Conditions.
8 All typical values are at Ve = 5V, Tp = 25°C.
1 Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
#For the SN74F373 atVee = 4.75Vandlgy = —~ 1mAto —3mA, Vo min = 2.7V.
NOTE 1: Icczis measured with OC at 4.5V and all other inputs grounded.
e
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SN54F373, SN74F373 ADVANCE
OCTAL D-TYPE TRANSPARENT LATCHES ' INFORMATION
WITH 3-STATE OUTPUTS

timing requirements

s1eays eieg BN

Veec =5V, Vec =4.56Vto5.5V,
TA = 25°C TA = MIN to MAX? UNIT
‘F373 SN54F373 SN74F373
. MIN MAX | MIN MAX ‘| MIN MAX
tsu Setup time, Data before Enable Cl 2 2 2 ns
th Hold time, Data before Enable Cl 3 3 3 ns
tw Pulse duration, Enable C high 6 6 6 ns
switching characteristics (see Note 2)
Vee=5V. Vec=4.5Vto55V,
CL = 50 pF, Cp = 50 pF,
earameren | FROM | 1O 2 5000, R2- 5000, it
INPUT OUTPUT = ’ = '
{ ! ¢ ! Ta = 25°C Ta = MIN to MAXT
‘F373 SN54F373 SN74F373
MIN TYP MAX | MIN - MAX | MIN MAX
1,
PLH D a 2.2 4.9 7 2.2 8.5 2.2 8 ns
tPHL 1.2 3.3 5 1.2 7 1.2 6
1
PLH c a 42 86 115 4.2 15 4.2 13 ns
tPHL 2.2 4.8 7 2.2 8.5 2.2 8
1 . . . 3 .
PZH o a 1.2 4.6 11 1.2 13.5 1.2 12 ns
tpzL 1.2 5.2 7.5 1.2 10 1.2 8.5
t —_ 1. 4, . . . .
PHZ o a 2 1 6.5 1.2 10 1.2 7.5 ns
tpLZ 1.2 34 6 1.2 7 1.2 . 6
t For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 2: See General Information for load circuits and waveforms.
%
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ADVANCE | SN54F374, SN74F374
INFORMATION  OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

D2932, MARCH 1987

° - - e SN54F374 . . . J PACKAGE
8 D-Type Flip-Flops in a Single Package SN7AF374 . . . DW OR N PACKAGE
® 3-State Bus-Driving True Outputs (TOP VIEW)
® Full Parallel Access for Loading ocl 20[JVee
® Buffered Control Inputs 1afj2 1opl8a
D3  1e[]8D
® Package Options Include Plastic ‘‘Small 2014 17[07D
Outline’” Packages, Ceramic Chip Carriers, 2as 16[]70
‘and Standard Plastic and Ceramic 300-mil 3a[]s 15[J60Q.
DIPs - 3o 14%60
® Dependable Texas Instruments Quality 4ap[]s  13[]5D
and Reliability 4afjo 121150
GNp[Jio  11JcLk

description
SN54F374 . . . FK PACKAGE

These 8-bit flip-flops feature three-state outputs (TOP VIEW)
designed specifically for driving highly capacitive )

or relatively low-impedance loads. They are oo ]8 N g
particularly suitable for implementing buffer /—:n:'t_:!'L:n:r-—é

registers, I/0 ports, bidirectional bus drivers, and 3 212019
working registers. 2DP4 18[} 8D

. . 20ps 17[7a
The eight flip-flops of the ‘F374 are edge- 3ape6 16[} 7Q

triggered D-type flip-flops. On the positive apfl7 15[] 6Q
transition of the clock, the Q outputs will be set 4ap[s 14l 6D
to the logic levels that were set up at the D
inputs.

-
-
N
-
w

Data Sheets BN .

4Qfe
GND )2
ckpy

5af)

50 [

A buffered output-control input (OC) can be used
to place the eight outputs in either a normal logic
state (high or low logic levels) or a high- FUNCTION TABLE (EACH FLIP-FLOP)
impedance state. In the high-impedance state .

the outputs neither load nor drive the bus lines
significantly. The high-impedance third state and
increased drive provide the capability to drive the
bus lines in a bus-organized system without need
for interface or pull-up components.

INPUTS OUTPUT
CLK Q

H

L

Qo

z

X - o -
X x - T|o

The output control does not affect the internal
operations of the flip-flops. Old data can be
retained or new data can be entered while the
outputs are in the high-impedance state.

The SN54F374 is characterized for operation
over the full military temperature range of
—565°C to 125°C. The SN74F374 is
characterized for operation from 0°C to 70°C.

ADVANCE INFORMATION documents contain Copyright © 1987, Texas Instruments Incorporated
inf ion on new prod in the ling o

sior cts n the samgiing. Xip
Breproducionphass ofdeveopment. Charactrisics Texas
without notica. ]NSTRUM ENTS
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SN54F374, SN74F374 ADVANCE
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS INFORMATION

logic symbolt

o N
cu(-"—”——> cl

g ) ;‘ r; 2 a0
204 I
) 6 o0
PR L] (LI
o1 B
o112 LR
ot |8 o
L LY

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

2 logic diagram (positive logic)
E el D
8 CLKH”D .
c1 1Q
72} 108 [ ]
=
8 1 (5)
o C1
3 20(4) 1D D-—l' 2Q
D> C1 (6)
7
apZ 1 P 3a
c1 (9)
8
T D 4Q
13 b C1 (12)
50( ) 5 :g— 5Q
> C1 {15)
epHd 1D °—$__6°
P c1 16)
;o017 e b_$__7o
b C1 (19)
ap\ 18 D 00
T *l’
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ADVANCE SN54F374, SN74F374
INFORMATION OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

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

SUPPlY VOItAGE, VO « -t v v v vt et e e e e e e e -05Vto7V
Input voltageT . ..o . -1.2Vto7V
INPUL CUITENTt . . . o . e e e e —30 mA to 5 mA
Voltage applied to any output in the disabled or power-off state .............. -05Vtob5V
Voltage applied to any output in the highstate . . ............. ... ... ... ... -0.5Vto Vce
Current into any output in the low state: SN54F374 ..................... e 40 mA
SN74F374 . . .. e 48 mA

Operating free-air temperature range: SN54F374 . ... ... ... .. ... ... ..... -55°C to 125°C
SN74F374 . . ... . e 0°C to 70°C

Storage temperature ranNge . . . ..o v v v i ettt et e e e —-65°C to 150°C

TThe input voltage ratings may be exceeded provided the input current ratings are observed.

recommended operating conditions

SN54F374 SN74F374 UNIT
MIN NOM MAX MIN NOM MAX

Vece  Supply voltage 4.5 5 5.5 4.5 5 5.5 \

ViH High-level input voltage 2 2 \

ViL Low-level input voltage 0.8 0.8 \
ik Input clamp current -18 -18 mA
loH High-level output current -3 -3 mA
loL Low-level output current . : 20 24 mA
TA Operating free-air temperature ~-556 125 o] 70 °C

electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted) ’
SN54F374 SN74F374

PARAMETER TEST CONDITIONS MIN_TYPS  MAX MIN_ TYPS  MAX UNIT

VIK Vee = 4.5V, | = -18mA -1.2 -1.2 v

I = -1mA 2.5 3.4 2.5 3.4
Vor# Vee = 4.5V é,’: - —3mA 24 33 24 33 v
loL = 20 mA 0.3 0.5

VoL ‘ Vee = 48V I T A 035 o5 ¥

lozH Vcc =55V, Vg =27V 50 50 [ uA

lozL Vcec = 5.5V, Vg = 0.5V —50 -50 | A

] Vee = 5.5V, V=7V 0.1 0.1 mA

IIH Vce = 5.5V, V)= 2.7V 20 20 | kA

L Vee = 5.5V, V=05V -0.6 -0.6 mA

1ost Ve =565V, Vp=0 -60 -150 | -60 -150 [ mA

Iccz Vee = 5.5V, See Note 1 55 86 55 86 [ mA

1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.

5 Al typical values are at Voc = 5V, Ta = 25°C.

1 Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
#For the SN74F374 at Vee = 4.75Vandlgy = ~1mAto —3mA, Vg min = 2.7V,

NOTE ?: Icczis measured with OC at 4.5V and the data inputs grounded.

' )
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SNb4F374, SN74F374 ADVANCE
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS INFORMATION
timing requirements '
Vec =5V, Vgg =45Vto55V,
TA = 25°C TA = MIN to MAXT
PARAM NI
A ETER ‘F374 SN54F374 SN74F374 uNIT
MIN MAX MIN MAX MIN MAX
felock Clock frequency 0 100 0 60 0 70 | MHz
. Data high 2 2.5 2
tsy Setup time before CLKT Data low 3 3 > ns
th Hoid time after CLK1 Data high 2 2 2 ns
Data low 2 2.5 2
. Pulse duration CLK high - 7 7 7
w vise duratio CLK Tow 5 3 3 ns
switching characteristics (see Note 2)
Ve =5V, Vee =45Vto5.5V,
CL = 50pF, Cp = 50 pF,
. R1 = 5009, R1 = 5009,
2 FROM T0
PARAMETER R2 = 5009, R2 = 500 Q, UNIT
B U T,
(NPUT) foutPum Ta = 25°C TA = MIN to MAXT
U ‘F374 SN54F374 SN74F374
o MIN TYP MAX | MIN MAX MIN MAX
8 fmax 100 60 70 MHz
LU 3.2 6.1 8.5 | 3.2 10.5 | 3.2 10
g tPHL CLK a 3.2 61 85| 32 1] 8.2 0] ™
) tpzH 1.2 8.6 11.56 1.2 14 1.2 12.5
a
2 tpzL oc - 1.2 5.4 7.5 1.2 10 1.2 8.5 ns
("2} tPHZ o 1.2 4.9 7 1.2 8 1.2 8
ocC
PLz a 12 39 55| 1.2 75 1.2 65|
1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 2: See General Information for load circuits and waveforms.
T {I’
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PRODUCT SN54F377, SN74F377

PREVIEW OCTAL D-TYPE FLIP-FLOPS WITH CLOCK ENABLE
D2932, MARCH 1987
® Contains Eight D-Type Flip-Flops with SN54F377 . . . J PACKAGE
Single-Rail OQutputs SN74F377 ... D OR N PACKAGE
® Buffered Common Enable Input (TOP VIEW)
. G v
Applications Include: 0 cc
. 12 (]2 8Q
Buffer/Storage Registers 10 s 8D
Shift Register 2D 5
Pattern Generators 4 o
2Q ()5 7Q
0 Package Options Include Plastic ‘“Small 3Q Es 6Q
Outline’’ Packages, Ceramic Chip Carriers, 3D )7 6D
and Standard Plastic and Ceramic 300-mil 4D 88 5D
DIPs 4Q [Jo 5Q
GND [J10
© Dependable Texas Instruments Quality and D CLk
Reliability
SN54F377 . . . FK PACKAGE
description (TOP VIEW)
The SN54F377 and SN74F377 are monolithic, oo u o 2
positive-edge-triggered D-type flip-flops with a -~ >
clock enable input. The ‘F377 is similar to the 2 12019
'F273, but features a common clock enable 20ha 18{] 8D 3
instead of a common clear. 2a()s 170 70 g’,
Information at the D inputs meeting the setup saps ::[E] (758 5 .
time requirements is transferred to the Q outputs 3pH7 6D
on the positive-going edge of the clock pulse if 4D s 14(] 8
the clock enable input G is low. Clock triggering oni2is [}
occurs at a particular voltage level and is not g cx xga A
directly related to the transition time of the [T
positive-going pulse. When the clock input is at
either the high or low level, the D input signal logic symbolt
has no'effect at the output. The circuits are -
designed to prevent false clocking by transitions G —l a1
at the G input. crk LB aco
The SN54F377 is characterized for operation oL _rn 12 1a
over the full military temperature range of 2p K] 5 2
~565°C to 125°C. The SN74F377 is app AL 8 39
characterized for operation from 0°C to 70°C. a (‘8’) (‘9; a0
13, 12
50 —f 5Q
FUNCTION TABLE (EACH FLIP-FLOP) 60 14| .
(17) (16)
INPUTS OUTPUT T o 2
G CLOCK _ DATA a 8D - sa
H X X Q
L p H Ho T This symbol is in accordance with ANSV/IEEE Std 91-1984 and
IEC Publication 617-12.
L ! L L Pin numbers shown are for D, J, and N packages.
X L X Qo
PRODUCT PREVIEW documents contain information 3 Copyright © 1987, Texas Instruments Incorporated
o padccs e frnat o seinplse o X |
specifi gllluns are design goals. Texas Instruments TEXAS 2-183. -
reserves the right to change or discontinue these INSTRUMENTS

products without notice.
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SN54F377, SN74F377
OCTAL D-TYPE FLIP-FLOPS WITH CLOCK ENABLE

PRODUCT
PREVIEW

logic diagram {positive logic)

(11) NG
CLK
|V
~ 1 D
& (1)
(3) )
] (2)

1D 1Q

‘ _SC1

6 IDENTICAL
PY ° STAGES
° °
: H NOT SHOWN
(18)
8D (19)
1D 8aQ
> C1
Pin numbers shown are for D, J, and N packages.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SUPPIY VOIAGE, VG « - v o e v ee ettt et e et e e e e e -05Vto7V
Input voltage T . ..o -1.2Vto7V
13T o 03 Qo U =T o —-30 mAto 5 mA
Voltage applied to any outputinthe highstate . . .......................... -0.5Vto Vce
Current into any output in the low state . . .. ... ... ..ttt 40 mA
Operating free-air temperature range: SN54F377 . ... ............. ..o —~55°C to 125°C
SN74F377 .o e e 0°C to 70°C
Storage temperature range . ... ... c v v vt te ittt e e e —-65°C to 150°C
TThe input voltage ratings may be exceeded provided the input current ratings are observed.
recommended operating conditions
SN54F377 SN74F377 UNIT
MIN NOM MAX | MIN NOM MAX
Vecc  Supply voltage 4.5 5 5.5 4.5 5 5.5 \
ViH High-level input voltage 2 2 \%
ViL Low-level input voltage 0.8 0.8 \%
Ik Input clamp current -18 -18 mA
loH High-level output current -1 -1 mA
oL Low-level output current . 20 20 mA
TA Operating free-air temperature -55 125 o 70 °C
T i
2-184 EXAS Lu
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PRODUCT SN54F377, SN74F377
PREVIEW OCTAL D-TYPE FLIP-FLOPS WITH CLOCK ENABLE

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

i SN54F377 SN74F377
PARAMET EST CONDITIONS
ER ¥ MIN_ TvP? MAX | MiN_ Tvet max| V7T
ViK Vee =45V, If = —18 mA -1.2 -1.2 \
vou! Vce =45V, loH = —1mA 25 34 27 34 v
VoL Vce = 4.5V, oL = 20 mA 03 0.5 0.3 05 v
1 Vee = 5.5V, Vi=7V 0.1 01| mA
H Vee = 5.5V, Vi =27V 20 20| uA
L Vee = 5.5V, Vp =05V -0.6 —-0.6 mA
los? Vce = 5.5V, Vo =0 - 60 ~-150 | -60 -150 | mA
ICCH Vee = 5.5V, See Note 1 i 56 72 55 72| mA
lccL Vee = 5.5V, See Note 2 70 30 70 90 mA
timing requirements
Vee = 5V, Ve = MIN to MAXT
Ta = 25°C Ta = MIN to MAX? uNIT
'F377 SN54F377 SN74F377 2
MIN MAX | MIN MAX | MIN MAX
fclock Clock frequency MHz 7))
Data hi -
tey  Setup time before CLK1 ata high 2 ) ns )
or low [}
Data high N =
t Hold time after CLK? 0
h old time after or low ns [7,)
high 2.5 ©
tsu Setup time before CLK? G hig ns -
G low 3 8
th  Hold time after CLK1 G high 0 ns
or low
tw Pulse duration CLK low 4 ns
switching characteristics (see Note 3)
Vge = 5V, Vge = MIN to MAXT,
CL = 50 pF, " €L = 50 pF,
FROM TO Ry = 500 @, RL = 500 Q, uNIT
PARAMETER (INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAX?
‘F377 SN54F377 SN74F377
MIN TYP MAX | MIN MAX | MIN MAX
frmax 125 MHz
IPLH CLK Any Q 6.5 ns
tPHL 7

1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.

1 Al typical values are at Vog = 5V, T = 25°C

5No more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.

YFor the SN74F377 at Vo = 4.75 Vand Igy = -1 mA, Vgy = 2.7 V.

NOTES: 1. Igc is measured after applying a momentary ground, then 4.5 V, to the clock input with all data inputs at 4.5 V and the enable

input at ground. ) .

2. lgcL is measured after applying a momentary ground, then 4,5 V, to the clock input with all data and enable inputs at ground.
3. See General Information for load circuits and waveforms.
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ADVANCE ‘ SN54F378, SN74F378
INFORMATION HEX D-TYPE FLIP-FLOPS WITH CLOCK ENABLE

D2932, MARCH 1987

® Contains Six D-Type Flip-Flops with Single- SN54F378 . ...J PACKAGE
Rail Outputs SN74F378..... D OR N PACKAGE
Buffered Common Enable Input {TOP VIEW)
Applications Include: G [ Vs vee
Buffer/Storage Registers a2 ssljea
Shift Register 100s  wa[JeD
Pattern Generators 20+ 1aJsD
2Q Es 12[] 5Q
® Package Options Include Plastic ‘*Small 3D [le 11J 4D
Outline’’ Packages, Ceramic Chip Carriers, 3a[]7 10[J 40
and Standard Plastic and Ceramic 300-mil GND (s 9] ] CLK
DIPs
® Dependable Texas Instruments Quality and SN54F378 . . . FK PACKAGE
Reliability (TOP VIEW)
Q
description i fg
The SN54F378 and SN74F378 are positive- 3212010
edge-triggered D-type flip-flops with a clock 1pha 18 6D
enable input. The 'F378 is similar to the ‘F174, ohs 17(] 5D
but features a common clock enable instead of nche 16[]NC 3
a common clear. 2ahb 15[} 5Q Q
Information at the D inputs meeting the setup 3Dls 144D .GC,
time requirements is transferred to the Q outputs S 0111213 (7
on the positive-going edge of the clock pulse if goouxo ©
the clock enable input G is low. Clock triggering ®gZo ¥ -
occurs at a particular voltage level and is not . (o)
directly related to the transition time of the NC—No intemal connection
positive-going pulse. When the clock input is at .
either the high or low level, the D input sngnal logic symbolt
has no effect at the output. ~
G —>J¢
The SN54F378 is characterized for operation ok 48 bacz
over the full military temperature range of @) - | @
—565°C to 125°C. The SN74F378 is 1D @ 2D ) 1
characterized for operation from 0°C to 70°C. 2D ! 2Q
a0 (6) (7) 3q
FUNCTION TABLE (EACH FLIP-FLOP) o A1 a0 44
INPUTS OUTPUT 5D :112)) '(113 5Q
G CLOCK __ DATA Q 6D ‘ 6Q
H X X Qo
L 1 H H 1This symbol is in accordance with ANSI/IEEE Std 91-1984 and
L t L L IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages. N
X L X Qp

ADVANCE INFDRMATIUM documents _contain Copyright © 1987, Texas Instruments Incorporated

n on new e in the sampling or b
data and ntherp:;escomcaﬂons are suhjce'clmcgr;::: TEXAS 2-187
without notice. IN STRUMENTS
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SN54F378, SN74F378 ADVANCE
HEX D-TYPE FLIP-FLOPS WITH CLOCK ENABLE INFORMATION

logic diagram

sjoays eieq IS

g (1)
(9)
CLK
1D 131 1D (2)
1Q
—p> C1
4
2D @ 1D (5)
20
*——>C1
6
3D ) iD (7)
——— 3a
—pPcC1
4D an 10 1
(10) aQ
*—op>C1
(13)
5D 1D (12}
———5a
*—op>C1
4
6D L] 1D (15)
j—— 60
*——-O?C1

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

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

Supply voltage, VCG - - v v vt vttt e -05Vto7V
Input voltaget . ..o i e e -1.2Vto7V
Input current . . ... e e e et et e e et e e —30 mA to 5 mA
Voltage applied to any output in the highstate . .. ......................... -0.5 Vto Vce
Current into any output inthe low state . .. ... .. ... .. ... it ieninenns 40 mA
Operating free-air temperature range: SN64F378 .. .......... ..o -565°C to 125°C

SN74F378 .. . e 0°C to 70°C
Storage temperature range . ...... ... ...ttt e e —65°C to 150°C

tThe input voltage ratings may be exceeded provided the input current ratings are observed.

2-188
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ADVANCE SN54F378, SN74F378
INFORMATION HEX D-TYPE FLIP-FLOPS WITH CLOCK ENABLE

recommended operating conditions

SN54F378 SN74F378 UNIT
MIN NOM MAX [ MIN NOM MAX
Vee  Supply voltage 4.5 5 5.5 4.5 5 5.5 \'
ViH High-level input voltage 2 2 A"
VL Low-level input voltage 0.8 0.8 \4
1’4 Input clamp current -18 ~-18 mA
IoH High-level output current -1 -1 mA
loL Low-level output current 20 20 mA
Ta Operating free-air temperature -55 125 (o] 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
SN54F378 SN74F378
PARAMETER TEST CONDITIONS MIN_ TVPT MAX | WMIN_ TYPT  MAX UNIT
ViK Vce = 4.5V, | = —18 mA 1.2 -1.2 v
VoH 1 Vee = 4.5V, g = -1TmA 2.5 3.4 2.5 3.4 \
VoL Vee = 4.5V, loL = 20 mA 0.3 0.5 0.3 0.5 \" 2
[ Voo = 5.5V, Vi =7V 0.1 01 ] mA ‘
IiH Vece =5.5V, V=27V 20 20 pA 0
m Vce = 5.5V, V] =05V -0.6 -0.6 | mA '&-;
los* Vee = 6.5V, Vo =0 -60 -150 | -60 -150 mA Q
Tee Ve = 5.5V, See Note 1 30 45 30 45| mA , g
timing requirements fg
Ve =5V, Veec =45Vte5.5V, g
TA = 25°C Ta = MIN to MAXS UNIT
‘F378 SN54F378 SN74F378
MIN MAX MIN MAX MIN MAX
fclock Clock frequency 0 80 o] 70 0 80 | MHz -
tsy Setup time before CLKT Data high 4 5 4 ns
or low
th Hold time after CLK? Data high 0 2 0 ns
or low
tsu Setup time before CLKT S high 4 4.5 4 ns
G low 10 13 10
th  Hold time after CLK? G high 0 0 0 ns
or low .
tw Pulse duration CLK high 4 5 4 ns
CLK low' 6 7.5 6

1 Alitypical values are at Vge = 5V, Ta = 25°C.

# Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.

§ For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.

YForthe SN74F378 at Ve = 4.75V and IoH = = 1mA, Vg min = 2.7V,

NOTE 1: Icc is measured with all outputs open, all data inputs and the enable input grounded, and the CLK inputs at 4.5V after
being momentarily grounded.

i
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SN54F378, SN74F378 ADVANCE

HEX D-TYPE FLIP-FLOPS WITH CLOCK ENABLE INFORMATION
switching characteristics (see Note 2)
Veec =5V, Vcec =4.5Vto5.5V,
Cp = 50 pF, CL = 50 pF,
FROM T0 RL = 5009, R = 5009, }
PARAMETER (INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAXt UNIT
‘F378 SN54F378 SN74F378
MIN  TYP MAX | MIN MAX | MIN MAX
fmax 80 100 70 80 MHz
tPLH 22 51 75] 2.2 0] 2.2 8.5
tPHL CLK AnyQ 2.7 56 85 2.7 0.5 | 2.7 95|

1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 2: See General Information for load circuits and waveforms.

{i’
2-190 Texas
INSTRUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 76265



ADVANCE SN54F379, SN74F379
INFORMATION QUADRUPLE D-TYPE FLIP-FLOPS WITH CLOCK ENABLE

D2932, MARCH 1987

® Contains Four D-Type Flip-Flops with SN54F379 . . . J PACKAGE
Double-Rail Outputs SN74F379 ... D OR N PACKAGE
Buffered Common Enable Input (TOP VIEW)
Applications Include: G Vel] vee
Buffer/Storage Registers’ 102 1s[]4Q
Pattern Generators 1a[]s  1afJ4Q
D[Js 13[] 4D
© Package Options Include Plastic ‘“Small . 2D s 12[] 3D
Outline’’ Packages, Ceramic Chip Carriers, 2ae n1fJs3a
and Standard Plastic and Ceramic 300-mil 2Q E 7 0[] 3Q
DIPs GND [ ]s 9[] CLK
® Dependable Texas Instruments Quality and
Reliability SN54F379 . . . FK PACKAGE
(TOP VIEW)
description %)
: @] [CIK3Ne]
The SN54F379 and SN74F379 are monolithic, cloz> <
positive-edge-triggered D-type flip-flops with a 3 21219 2
clock enable input. The ‘F379 is similar to the 1aha 18] 40
'F175, but features a common clock enable 10Ds 17[] 4D
instead of a common clear. nc he 16[]NC a
Information at the D inputs meeting the setup 22 7 15(] 39. $
time requirements is transferred to the Q outputs 2afie 14]3a L
on the positive-going edge of the clock pulse if 2 10111213 \n
the clock enable input G is low. Clock triggering . gouwuxg [1]
. K NZzZT60 -
occurs at a particular voltage level and is not ] ©
directly related to the transition time of the (o]

positive-going pulse. When the clock input is at NC—No internal °°"“‘?°“°"

either the high or low level, the D input signal

has no effect at the output. logic symbolt
The SNB4F379 is characterized for operation PR N oy
. over the full military temperature range of oLk & Emz
-55°C to 125°C. The SN74F379 is [ 2
characterized for operation from 0°C to 70°C. 10 & 2 ) 10
. L-” 1Q
o 18 I
Py 28
FUNCTION TABLE {EACH FLIP-FLOP) (12) 3Q
3D ) ; an .5
INPUTS OUTPUT 13 (15) 40
G CLOCK  DATA a a 4D ——— S
H X X Qo 0Qp
L ! H H oL This symbol is in accordance with ANSI/IEEE Std 91-1984 and
L 1 L L H IEC Publication 617-12.
X L X Q Qo . Pin numbers shown are for D, J, and N packages..
UNLESS OTHERWISE NOTED this document contains Copyright © 1987, Texas Instruments Incorporated
ADVANCE INFORMATION an new products in the *y
sampling or preproduction 838 0! ievelopment.
Cha}’mEristi: ata and other spaciﬁcltiml:s are TEXAS 2-191
subject to change without notice. ]N S‘rRUMENTS
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SN54F379, SN74F379 ADVANCE
QUADRUPLE D-TYPE FLIP-FLOPS WITH CLOCK ENABLE ; INFORMATION

logic diagram (positive logic)

_
G
(9
CLK
4! 2
1D @ 1D 2 4
3
u—-oBm @ a
(s) . n
2D 1D 20
e _
*—p> C1 20
12 10
ap - ! 1D —-—(——)30
“n
> C1 3a
{13) * {15)
4D 1D f—— 40
(14)
— N b——— 40

sjaaysg ejeq KN

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

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

SUPPlY VORAGE, VO - v v vttt et sttt et ettt te ittt e -05Vto7V
Input voltaget ... .. e e e e e e e e e -1.2Vto?7V
INPUL CUITENt . o . ottt i i ittt sttt et e e —-30 mA to 5 mA
Voltage applied to any output inthe highstate . . ....................... ... —0.5V1toVcc
Current into any outputinthelowstate . ................. vt aer et ey 40 mA
Operating free-air temperature range: SN54F379...... ... .. ... ..o v -55°C to 1256°C .
SN74F379 .. it e 0°C to 70°C
Storage temperature TaNGE . . . . ..o e v e v v o e e ennnn s reaaneeennnes —-65°C to 150°C

1t The input voltage ratings may be exceeded provided the input current ratings are observed.
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ADVANCE SN54F379, SN74F379
INFORMATION QUADRUPLE D-TYPE FLIP-FLOPS WITH CLOCK ENABLE

recommended operating conditions

SN54F379 SN74F379 UNIT
MIN NOM MAX | MIN NOM MAX

Vee  Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 \
ViL  Low-level input voltage .8 0.8 v
K Input clamp current 18 -18 mA
IoH High-level output current -1 -1 mA
oL Low-level output current 20 20 mA
TA Operating free-air temperature -55 125 [o] 70 °C

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

SN54F379 SN74F379
PARAMETER TEST CONDITIONS MIN_ TYP? MAX MIN_ TYPT  MAX UNIT
ViK Vee = 4.5V, I} = ~18 mA -1.2 -1.2 v
VoH 1 Vee = 4.5V, lopH = -1 mA 2.5 3.4 \'
VoL Vee = 4.5V, loL = 20 mA 0.3 0.5 \' ) 2
] Vee = 5.5V, Vi=7V 0.1 mA
IIH Vee = 5.5V, V=27V 20 7. »
L Vee = 6.8V, V=05V —-0.6 mA s
1os$ Vee = 5.5V, Vo =0 -60 -150 | mA 7]
Ice Vee = 6.5V, See Note 1 28 40 | mA =
72}
- timing requirements S
Vec = 6V, Ve = 4.5Vt05.5V, 8
TA = 25°C TA = MIN to MAXT UNIT
‘F379 SN54F379 SN74F379 .
MIN MAX | MIN MAX { MIN MAX
fclock Clock frequency (o] 100 0 100 | MHz
tsu Setup time before CLKt Data high 3 3 ns
or low
th  Hold time after CLKT Data high 1 1 ns
or low
tey  Setup time before CLK? G high 6 6 ns
or low
th Hold time after CLKt G high 0 [¢] ns
or low .
tw Pulse duration CLK high 4 4 ns
CLK fow 5 5

1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.

# Alitypical values are at Voe = 5V, Tp = 25°C.

5 Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.

YForthe SN74F379 at Ve = 4.76Vandlgy = — 1mA, VoH min = 2.7V.

NOTE 1: Igc is measured with all outputs open, all data inputs and the enable input grounded, and the CLK input at 4.5 V after being
momentarily grounded.
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SN54F379, SN74F379 : ADVANCE
QUADRUPLE D-TYPE FLIP-FLOPS WITH CLOCK ENABLE INFORMATION

switching characteristics (see Note 2)

Veec =5V, Vece =4.5Vto55V,
. Cp = 50 pF, CL = 50 pF,
FROM TO RL = 5002, RL = 500Q
PARAMETER :
(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAXT UNIT
‘F379 SN54F379 SN74F379
MIN  TYP MAX | MIN Yo 2MAX | MIN MAX
fmax 100 140 100 MHz
tPLH 3.2 4.6 6.5 -3.2 7.5
CLK Qor@
PHL 22 61 - 85 2.2 95| ™

t For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 2: See General Information for load circuits and waveforms.
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PRODUCT . SN54F381, SN74F381
PREVIEW ARITHMETIC LOGIC UNITS/FUNCTION GENERATOR

D2932, MARCH 1987

Fully Parallel 4-Bit ALUs in 20-Pin Package SN54F381 . . . J PACKAGE
SN74F381...DW OR N PACKAGE
Ideally Suited for High-Density Economical (TOP VIEW)
trocess_ors A1 E : vee
@ G and P Outputs for Look-Ahead Carry B1 (12 A2
Cascading Ao(]3 B2
® Arithmetic and Logic Operations Selected i :g E: ';\g
Specifically to Simplify System s10] c
Implementation: s2] (75 E"
A Minus B el
B Minus A Fo[]e
A Plus B G,\':I; Eg i:
and Five Other Functions
® Package Options Include Plastic ‘‘Small SN54F381 . . . FK PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, (TOP VIEW)
and Standard Plastic and Ceramic 300-mil
DIPs
® Dependable Texas Instruments Quality and 2
Reliability .
(]
PIN DESIGNATIONS ‘5
DESIGNATION | PIN NOS. FUNCTION -ch
A3, A2, A1, A0 ]17,19,1,3 | WORD A INPUTS (75
9 10111213
B3, B2, B1,BO |16, 18,2, 4 WORD B INPUTS ©
s2, 81, 80 7,65 FUNCTION-SELECT E
INPUTS a
CARRY INPUT FOR
c 15 ADDITION, INVERTED FUNCTION TABLE
n P .
CASTE;:Z CL:,T OF'\?R SELECTION [ ARITHMETIC/LOGIC
S2 S1 SO OPERATION
F3, F2, F1, FO [12, 11,9, 8 | FUNCTION OUTPUTS R CLEAR
5 14 ACTIVE-LOW CARRY L " B MINUS A
PROPAGATE OUTPUT LWL A MINUS B
ACTIVE-LOW CARRY
G 13 GENERATE OUTPUT L HH APLUS B
H L L A@®B
Vee 20 SUPPLY VOLTAGE H L H A+B
GND 10 GROUND H H L AB
H H H PRESET
H = high level, L = low level
Jescription
The SN54F381 and SN74F381 are arithmetic logic units (ALU)/function generators that perform eight binary
arithmetic/logic operations on two 4-bit words as shown in the function table. The exclusive-OR, AND,
and OR functions of the two Boolean variables are provided without the use of external circuits. In addition,
the outputs can be cleared (low) or preset (high) as desired. The ‘F381 provides two cascade outputs
(P and G) for expansion utilizing ‘AS182 look-ahead carry generators.
The SN54F381 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74F381 is characterized for operation from 0°C to 70°C.
PRODUCT PREVIEW documents contain information N Copyright © 1987, Texas Instruments Incorporated
on products in the formative or design phase of {}
dova.liqpn‘l_um. Ch:nptunsti'c .}ma Iuai nth:: TEXAS 2.195
specifications are dasignh goais. |exas Instrument -
rgsarves the right to ghagga or discontinus these 'NS’T RUMENTS

roducts without notice.
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SN54F381, SN74F381 PRODUCT
ARITHMETIC LOGIC UNITS/FUNCTION GENERATOR PREVIEW

function table

Certain differences exist in the G and P function table compared with similar parts from other technologies.
No differences exist in the arithmetic modes (B minus A, A minus B, and A plus B), where these outputs
perform valuable cascade functions. There are slight differences in the other modes (CLEAR, A+B, A(D B,
AB, and PRESET), in which these outputs are strictly ‘’don’t care.’’ There are no functional differences
between ‘F381 parts built by Texas Instruments and Fairchild.

This function table is a condensed version and assumes for A that AO, A1, A2, and A3 inputs all agree
and for Bp that BO, B1, B2, and B3 inputs all agree. This table is intended to point out the response of
these G and P outputs in all modes of operation to facilitate incoming inspection.

FUNCTION TABLE

ARITHMETIC/LOGIC INPUTS OUTPUTS
OPERATION §2 S1 SO
CLEAR L L L

(e]
e
>
3
-]
E
m
(2]
m
N
n
-t
m
o

B MINUS A L L H

A MINUS B L H L

sjeays eieq BN

APLUS B L H H

A@B H L L

A+B H L H

AB . H H L

PRESET H H H

KX XXX XX XX XXX ><><l><>< IIIIrrrrfITIIIrrrrRl T I TR efX
IXIrr|ETXIrrfIXr-| I XTI XI-crr I T I I ICACTICACFTICMAIX
IrIr|IrIr{ I~ Ir I IXcII-~rI-rIcCc])I2CFIFICICFICFIC-r-ICICX
IXIrxxrrr [T XIXr(r I I |TIrrrrrIIIrCfrIfCrIICI(rc I I IINC
rrxrxlxrr|TIIrF|rI I I-f-rCFIXIICCrI-CfrCcIICICFC-rIC-CICIIC
IIXITXrrrr~{IXIIrF{rII~{Ircr-rIIIrC t‘Il;l'IIr-I rcIrIcXIIr
trxrxz|lzrrrlzzrz|rzzr|zrrzrzz|FzzrzrFz|lFTTFTFF 2|
ITII|XIrI-|ITITIIrIIIIr I I ICFIIITICFIIECFIIITIZIFCFIITCIC] 0
FrIXIIjrcIr|rITITI|rrITfrrCFICFrCIXfrCrICcrcICc|lc T e ol
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PRODUCT SN54F381, SN74F381
PREVIEW ARITHMETIC LOGIC UNITS/FUNCTION GENERATOR

logic diagram (positive logic)
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SN54F381, SN74F381
ARITHMETIC LOGIC UNITS/FUNCTION GENERATOR

PRODUCT
PREVIEW

logic symbolt

ALU
08|,

i6) 0
s1 8| ° -
< M3 IFip.a) > 151 copmt18l_3

(rtp.a) > 16] copm13 g

o |,
(/2181 (11
Cn —E“S’ 13c1 1)

P
R " )
80 (4) a ——F0
(1)
Ma T (2) -
B1 a
{19)
A2 ——P - (11)
g2 18! a —
(17)
2 e | 02,
gz 08|,
O
9’ This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
o . . . . .
n absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
= SUPPlY VOIAGE, VO - -« vt vttt it ettt e ettt et et e -05Vto7V
g Input voltaged .. ... . e -1.2Vto7V
-‘;," o o1 oW T =1 1 1 —30mA to 5 mA
Voltage applied to any outputinthe highstate .. ................. ..., -0.5 Vto Vce
Current into any output inthe low state . . . ... ... .ttt tiiin e ennnnennnn 40 mA
Operating free-air temperature range: SN64F381 ......................... —-55°C to 125°C
SN74F381 ... ... e 0°C to 70°C
Storage temperature TaNGE . .. ..o v vttt vn e ne s ennee s —-65°C to 150°C
#The input voltage ratings may be exceeded provided the input current ratings are observed.
recommended operating conditions
SN54F381 SN74F381 uNIT
MIN NOM MAX | MIN NOM MAX
Vcc  Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 .2 \%
VL Low-level input voltage 0.8 0.8 V-
hk Input clamp current -18 -18 mA
10H High-level output current -1 -1 mA
oL Low-level output current 20 20 mA
Ta Operating free-air temperature -55 7 125 [o] 70 °C
i
2-198 Texas u
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PRODUCT SN54F381, SN74F381
PREVIEW ARITHMETIC LOGIC UNITS/FUNCTION GENERATOR

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

ET TEST CONDITIONS SNS4F381 SN74F381 UNIT
PARAMETER MIN TYP} MAX | MIN TYP? MAX
ViK Ve =45V, || = —18mA -1.2 ’ -1.2 v
Von 1 Vec =45V, oy = -1mA 25 3.4 25 34 v
VoL Vcc = 45V, gL = 20 mA 03 05 0.3 0.5 v
I Vcc =565V, V=7V 0.1 0.1 | mA
1 Vcc =65V, V=27V 20 20 | pA
Any AorB -2.4 ~2.4
Vee =65V,
nw Y Any S ~0.6 —06 | ma
. 1= Cn 24 —2.4
l1os$ Vec =55V, Vo=0 ~60 -150 | -60 -150 | mA
icc Vcc = 6.5V, See Note 1 59 89 59 83 | mA
switching characteristics (see Note 2)
Ve =56V, . Vcc=45Vto55V,
CL = 50 pF, CL = 50 pF, 2
FROM TO Ry = 500 Q, R = 500 Q, :
PARAMET g
AMETER (INPUT) {OUTPUT) Ta = 25°C Ta = MIN to MAXT UNIT *
‘F381 SN54F381 SN74F381 5
MIN _ TYP__MAX | MIN MAX | MIN ~_MAX P
tPLH 5.6 ‘ =
tPHL Cn Anv F 41 ns 7,)
tPLH 6.6 ]
TPHL Any A or B Any F 56 - ns ‘C-U'
- tpLH 8.6 . o
TPHL S0, 81, 82 Any F 71 ns
tPLH — 6.1 )
tPHL Any Aor B G 5.6 ns
tPLH _ 5.1
PHL Any A or B P 5.6 ns
tPLH L - 7.1
TPHL S0, S1, 82 GorP X - ns

TFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
*AIl typical values are at Veg = 5V, Ta = 25°C.
8Not more than one output should be shorted at a time and the duration of the short circuit should not exceéd one second.
For the SN74F381 at Vcec = 475 Vand Igy = —1 mA, Voy min = 2.7 V.,
NOTES: 1. Icc is measured with all outputs open, SO, S1 and S2 grounded, and all other inputs at 4.5V.
2. See General Information for load circuits and waveforms.

{i’
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 SN54F382, SN74F382
ARITHMETIC LOGIC UNITS/FUNCTION GENERATOR

PRODUCT
PREVIEW

D2932, MARCH 1987

SN54F382 . . . J PACKAGE
SN74F382...DW OR N PACKAGE °

{TOP VIEW)

Fully Parallel 4-Bit ALUs in 20-Pin Package

Ideally Suited for High-Density Economical
Processors

® Ripple Carry (Cp +4 and Overflow (OVR)
Outputs

® Arithmetic and Logic Operations Selected
Specifically to Simplify System :
Implementation:
A Minus B
B Minus A
A Plus B
and Five Other Functions

® Package Options Include Plastic ‘*Small SN64F382 . . . FK PACKAGE

Outline’” Packages, Ceramic Chip Carriers, (TOP VIEW)
and Standard Plastic and Ceramic 300-mil o« 8 o
DIPs <o <>«
L L L v g gy e |
® Dependable Texas Instruments Quality and 3 212019
Reliability . Bo[p4 18[] B2
sofs 170 A3 »
PIN DESIGNATIONS } s1[}6 16[] B3 E;
s2f)7 15[] Cn 7}
DESIGNATION | PIN NOS. FUNCTION robe Y P -
A3, A2, A1,A0[17,19,1,3 | WORD A INPUTS 9 1011 12 13 )
B3, B2, 81, B0 | 16, 18, 2,4 | WORD B INPUTS anooo @
FUNCTION-SELECT Tegoc -
52,81, 80 7.6.5 INPUTS 5 3 [1:]
CARRY INPUT FOR (s
ADDITION, INVERTED FUNCTION TABLE
En 15 CARRY INPUT FOR SELECTION | ARITHMETIC/LOGIC
SUBTRACTION S2 S1 SO | OPERATION
F3, F2, F1, FO [ 12, 11,9, 8 | FUNCTION OUTPUTS L L L CLEAR
c 14 RIPPLE-CARRY L L H B MINUS A
n+4 OUTPUT L H L A MINUS B )
OVERFLOW L H H A PLUS B
OVR 13 OUTPUT H L L A@s
Vee 20 SUPPLY VOLTAGE H L H A+B
GND 10 GROUND H H L AB
H H H PRESET
H = high level, L = low level

description

The SN54F382 and SN74F382 are arithmetic logic units (ALU)/function generators that perform eight binary
arithmetic/logic operations on two 4-bit words as shown in the function table. The exclusive-OR, AND,
and OR functions of the two Boolean variables are provided without the use of external circuits. In addition,
the outputs can be cleared {low) or preset (high) as desired. The ‘F382 provides a Cp, + 4 output to ripple
the carry to the Cp, input of the next stage.The ‘F382 detects and indicates the two’s complement overflow
condition via the OVR output. The overflow output is logically equivalentto Ch+3 @ Cp +4. When the
'F382 is cascaded to handle word lengths longer than four bits in length, only the most significant overflow

(OVR) outpu

t is used.

The SN54F382 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74F382 is characterized for operation from 0°C to 70°C.

PRODUCT PREVIEW documents contain information
on products in the formative or design phase of

development, Characteristic data and other
specifications are design goals. Texas Instruments
reserves the right to change or discontinue these

products without notice.

Copyright © 1987, Texas Instruments Incorporated
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SN54F382, SN74F382
ARITHMETIC LOGIC UNITS/FUNCTION GENERATOR

PRODUCT
PREVIEW

function table

Certain differences exist in the OVR and Cp, + 4 function table compared with similar parts from other

" technologies and other vendors. No differences exist in the arithmetic modes (B minus A, A minus B, and

A plus B), where these outputs perform valuable cascade functions. There are slight differences in the
other modes (CLEAR, A +B, A@B, AB, and PRESET), in which these outputs are strictly ‘‘don’t care.’’
There are no functional differences between ‘F382 parts built by Texas Instruments and Fairchild.

This function table is a condensed version and assumes for Ap that AO, A1, A2, and A3 inputs all agree
and for By, that BO, B1, B2, and B3 inputs all agree. This table is intended to point out the response of
these OVR and Cp, +4 outputs in all modes of operation to facilitate incoming inspection.

FUNCTION TABLE

ARITHMETIC/LOGIC INPUTS OUTPUTS OVR ¢
OPERATION S2 S1 S0 Cn An By | F3 F2 F1 FO n+4
CLEAR 1 L L X X X L L L L H H

L L L H H H H L L

L L H H H H L L H

L H L L L L L L L

L H H H H H H L L

B MINUS A L L H H L L L L L L L H
H L H H H H H L H

H H L L L L H L L

H H H L L L L L H

L L L H H H - H L L

L L H L L L L L L

L H L H H H L L H

L H H H H H H L L

A MINUS B L H L H v L L L L L L "
H L H L L L H L L

. H H L H H H H L H

H H H L L L L L H

L L L L L [ L L L

L L H H H H H L L

L H L H H H H L L

L H H H H H L L H

A PLUS B L H H n L Ll L L " N L
H L H L L L L L H

H H L L L L L L H

H H H H H H H L H

X L L L L L L L L

X L H H H H H L L

A@SB H L L L H L H H H H L L
H H L H H H H H H

X H H L L L L H H

X L L L L L L L L

X L H H H H H L L

A+B H. L H X H L H H H H L L
L H H H H H H L L

H H H H H H H H H

X L L L L L L H H

X L H L L L L L L

AB H H L X H L L L L L H H

L H H H H H H L L

H H H H H H H H H

X L L H H H H L L

X L H H H H H L L

PRESET H H H X H L H H H H L L
L H H H H H H L L

H H H H H H H H H
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PRODUCT
PREVIEW

SN54F382, SN74F382
ARITHMETIC LOGIC UNITS/FUNCTION GENERATOR

logic diagram (positive logic)
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SN54F382, SN74F382
ARITHMETIC LOGIC UNITS/FUNCTION GENERATOR

PRODUCT
PREVIEW

logic

symbol?t

ALU
so8l_{,
s18 1 L2
s22 1,
{1/2) B1 [1]
Cn —t“"” 3c1 11
‘5 ma | | -
L [ - 8)
go 1) o ————Fo0
(1)
Al P (9)
g2, [2) F——F1
(19)
A2 P 1 an .,
(18) —
82 ——|q BO/COMTT)  (13) o
(17) Bo/cOL{ (44
2 A3 ——p (1,2)503,—0.”4
(16) 3co
83 ——0 "2 ..
S
8 tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
g_’ absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
8 Supply voltage, VCC .+« - .. .. . J . e -05Vto7V
- Input voltage¥ . ... ... e e e e e, - -12Vto7V
Cd g o YU oW -1 2 | —30 mA to 5 mA
Voltage applied to any output in the highstate .. ............. ... v . -0.5 V to Vce
Currentinto any output inthe low state . . ... ...ttt iiin it i 40 mA
Operating free-air temperature range: SN64F382 . ... ......... . ... —-55°C to 125°C
SN74F382 ... ... e 0°C to 70°C
Storage tempPerature FaNgE . .. ..o v et vttt s ettt ee s b iee e enane e —65°C to 150°C
#The input voltage ratings may be exceeded provided the input current ratings are observed.
recommended operating conditions
SN54F382 SN74F382 UNIT
MIN NOM MAX MIN NOM MAX
Vce  Supply voltage 4.5 5 5.5 4.5 5 5.5 \"
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 v
ik Input clamp current -18 -18 mA
IoH High-level output current -1 -1 mA
loL Low-level output current 20 20 mA
TA Operating free-air temperature -55 125 4] 70 °Cc
2-204 EXAS
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PRODUCT
PREVIEW

SN54F382, SN74F382
ARITHMETIC LOGIC UNITS/FUNCTION GENERATOR

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

noted)
PARAMETER TEST CONDITIONS SN54F362 SN74F382 UNIT
MIN TYP¥ MAX MIN TYP} MAX
VIK Vee =45V, ||=-18mA -1.2 -1.2 A
VOH Ve =45V, IopH=-1mA 2.5 3.4 2.5 3.4 \
VoL Vee =45V, gL =20 mA 0.3 0.5 0.3 0.5 \i
Iy Veg =65V, V=7V 0.1 0.1 mA
IIH Vee =565V, V=27V 20 20 HA
Any A or B -24 -2.
| Vee = 55V, Any s = 0.6 z: A
I V=05V il : i
Cn -3 -3
los? Vec =55V, Vg=0 - 60 -150 | -60 -150 | mA
Icc Vce = 5.5V, See Note 1 54 81 54 81 mA
NOTE 1: Icc is measured with all outputs open, SO and Cp, inputs at 4.5 V, and all other inputs grounded.
switching characteristics (see Note 2)
Vee =5V, Vee =45Vt 55V,
CL = 50 pF, ‘CL = 50 pF, »
FROM TO RL = 500 2, RL = 500 Q, -
PARAMETER UNIT
(INPUT) (OUTPUT) Ta = 25°C TA = MIN to MAX' 3 ,
‘F382 SN54F382 SN74F382 =
MIN TYP  MAX MIN MAX MIN MAX \n
tPLH 6.6 ©
TPHL Cnh Any F 3 ns E
tPLH 7.6
PHL Any AorB Any F ) 56 ns Q
tpLH 8.6
PHL S0, S1, 82 Any F 71 ns
tpLH 6.6
PHL Any A or B Ch+4 6.1 ns
1PLH OVR or 10.1
L S0, 81, 82 Cn + 4 75 ns
tPLH 4.1
tPHL Cn Cn + 4 46 ns
tPLH 8.6
PHL Cn OVR 76 ns
tPLH 8.6
PHL Any Aor B OVR X ns
TFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
) Al typical values are at Vge =5V, Ta = 25°C.
SNot more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
IFor the SN74F382 at Vee = 475 Vand Igpy = —1 mA, Vgy min = 2.7 V.
NOTE 2: See General Information for load circuits and waveforms.
T QIP
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SN54F518, SN54F519, SN74F518, SN74F519
8-BIT IDENTITY COMPARATORS WITH OPEN-COLLECTOR OUTPUTS

02932, MARCH 1987

Compares Two 8-Bit Words SN54F518, SN54F519 . . . J PACKAGE
SN74F518, SN74F519 . . . DW OR N PACKAGE

‘F518 Has 20-kQ Pull-up Resistors on Q (TOP VIEW)

Inputs

. s vee

_ Package Options Include Plastic *’Small po [12 P=Q
Outline” Packages, Ceramic Chip Carriers, Qo Es Q7
and Standard Plastic and Ceramic 300-mil P1 E,; p7
DIPs a1 (s Q6
0 Dependable Texas Instruments Quality and P2 (s Pé
Reliability az L) as
p3 [s P5
description a3 (e a4
GND [Jro P4

These identity comparators perform
comparisons on two eight-bit binary or BCD

words. The ‘F518 and F519 provide P = Q SN54F518, SN54F519 .. . FK PACKAGE

open-collector outputs. The ‘F518 devices (TOP VIEW)
feature 20-kQ pull-up termination resistors on the 0o
. . o o Ol
Q inputs for analog or switch data. galo>a
The SNB4F518 and SN54F519 are 3 2 12019 J
characterized for operation over the full military p1 4 18{]q7 7))
temperature range of ~55°C to 125°C. The a1 s 17{p7 ‘E;
SN74F518 and SN74F519 are characterized for P26 166 Qo
operation from 0°C to 70°C. a2p7 15(pe 5
P3 s 14{as
logic symbol® 9 10111213 8
1]
< <
COMP ggige (a]
g ) G1 o
ro 2o
P1 fg; FUNCTION TABLE
P2 ¢
p3 8l INPUTS OuTPUT
pa 11 P DATA  ENABLE | " "
ps {13) P, Q G
pg {15} . P=Q L H
pz 120_1;) w=a o1 pq : Pxa X L
a03__los X H L
Qi (5)
(7)
a279)
a3
s 12) a
o5 141
g 118!
o718_},)

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

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

currq?_( as of puhlic;tiun date. rr{_:duclslcnniorm to @
specifications per lpamt:lzgisu : A ‘exas | nstdr:;nsa::: TEXAS 2207
necessarily include testing of all parameters. INSTRUMENTS
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SN54F518, SN54F519, SN74F518, SN74F519 . ’
8-BIT IDENTITY COMPARATORS WITH OPEN-COLLECTOR OUTPUTS

logic diagram (positive logic)

P7 an
Q7 (18)

P (15)

Q6

P5 (13)
as (14)

pa—t11)
Qa4 (12)
—\__(19) _
P3 (8) } P=Q
[——d
a3 (9) —j
P2 (6)
a2
pr—4
a (5)
PO (2)
Qo (3)
S (1) d>
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SUPPlY VOIAGE, YOG  + e e v vttt et e e e et e e e -05Vto7V
Input voltageT . ..o o e e -1.2Vto7V
INPUL CUITENT . . . ottt it e et e e e e i e s —30 mA to 5 mA
Voltage applied to any output in the highstate . .......................... -0.5Vto55V
Current into any output inthe low state . . . ... ..ot 40 mA
Operating free-air temperature range: SN54F518, SN54F5619 ............... —-55°C to 125°C
SN74F518, SN74F519 .. ................. 0°C to 70°C
Storage temperature range . ... .o v vttt e s -65°C to 150°C
tThe input voltage ratings may be exceeded provided the input current ratings are observed.
i
TeExas &}
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SN54F518, SN74F518
8-BIT IDENTITY COMPARATORS WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54F518 SN74F518 uNIT
MIN NOM MAX MIN NOM MAX
Veec  Supply voltage 4.5 5 5.5 4.5 5 5.5 \"
ViH High-level input voltage 2 2 \%
ViL Low-level input voltage 0.8 0.8 \4
VoH High-level output voltage 5.5 5.5 \
oL Low-level output current 20 20 mA
TA Operating free-air temperature -56 125 o] 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
SN54F518 SN74F518
PARAMETER TEST CONDITIONS UNIT
MIN TYP$ MAX MIN TYP: MAX
Vik Vee = 4.5V, f} = —18mA -1.2 -1.2 \4
1oH Vee = 4.5V, VoH = 5.5V 0.1 0.1 mA
VoL Vee = 4.5V, loL = 20mA 0.30 0.5 030 05 Vv
I GandPinputs Vee = 5.5V, V=7V 0.1 0.1 mA ) 2
Q inputs Vee = 5.5V, V| =56.5V 0.1 0.1
G and P inputs 20 20| pA 7))
[IT% Qinputs Vce = 5.5V, Vi= 2.7V o3 03 Yy 6
G andPinputs _ _ -0.6 -0.6 ]
TR Qinputs Vee = 6.5V, Vi= 0.5V = = mA g
Icc Vee = 5.5V, See Note 1 24 39 24 39 mA
s
switching characteristics {see Note 2) 8
Vec =5V, Vge = 4.5Vt05.5V,
CL = 50pF. CL = 50 pF,
FROM TO RL = B = 5009,
PARAMETER L = 500Q Ry = 500 R UNIT
(INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAX
‘F518 SN54F518 SN74F518
MIN TYP MAX MIN MAX MIN MAX
Y . . 4 . 1 .
PLH PorQ P=aQ 4 11.5 145 15.5 4 5 ns
tPHL 2 6.2 9 2 11.5 2 10
t = . . 4 . . . 14,
PLH I P=Q 45 115 1 4.5 15.5 4.5 5 ns
tPHL 2 5.1 6.5 2 9.5 2 7.5
1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
1 All typical values are at Vee =5V, Ta = 25°C.
NOTES: 1. Icc is measured with all inputs at 4.5 V.
2. See General Information for load circuits and waveforms.
T {l’
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SN54F519, SN74F519
8-BIT IDENTITY COMPARATORS WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54F519 SN74F519 UNIT
. MIN NOM MAX | MIN NOM MAX
Vcc  Supply voltage 4.5 5 5.5 4.5 5 5.5 \
ViH High-level input voltage 2 2 A\
ViL Low-level input voltage 0.8 0.8 \
VoH  High-level output voltage 5.5 5.5 \%
oL Low-level output current 20 20 mA
TA Operating free-air temperature —-55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
SN54F519 SN74F519
ARAMETE| NT
PARAMETER TEST CONDITIONS MIN  TYP: MAX MIN  TYP MAX UNTT
VIK Vee = 4.5V, lj = - 18mA - 1.2 -1.2 \%
1oH Vee = 4.5V, VOH = 5.6V 0.1 0.1 mA
VoL Vee = 4.5V, loL = 20mA 0.30 0.5 0.30 0.5 \
2 M Ve = 5.5V, V=7V 0.1 0.1 | mA
H Vee = 55V, Vi =27V ) 20 20 pA
I Vce = 5.5V, Vi =05V -0.6 -0.6 | mA
QU, ice Voo = 5.5V, See Note 1 24 39 24 39 | mA
-,
o switching characteristics (see Note 2)
? Vec =5V, Vgc = 4.5Vto b5V,
3 CL = 50 pF, Cp = 50 pF,
- PARAMETER FROM TO RL = 5002, Ry = 5009, UNIT
”n (INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAXT
‘F6519 SN54F519 SN74F519
MIN TYP MAX MIN MAX MIN MAX
1 11. 14. 15. 4 15
PLH PorQ P=q 4 115 sl 4 5 ns
tPHL 2 6.2 9 2 11.5 2 10
t 4, 1. 1 4. 15. 4.5 14.5
PLH G P=q 5 11.5 4 5 5 ns
tPHL 2 5.1 6.5 C 2 9.5 2 7.5
1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
% All typical values are at Vo = 5V, Ta = 25°C.
NOTES: 1. Icc is measured with allinputs at 4.5V,
2. See General Information for load circuits and waveforms.
.Ji
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SN54F520, SN54F521, SN74F520, SN74F521
8-BIT IDENTITY COMPARATORS:

02932, MARCH 1987

Compares Two 8-Bit Words SN54F520, SN54F521 . . . J PACKAGE
SN74F520, SN74F521 . .. DW OR N PACKAGE
‘F520 has 20-kQ Pull-up Resistors on Q (TOP VIEW)
Inputs _
. L G vee
Package Options Include Plastic ‘*Small Po 32 F=a
Outline’’ Packages, Ceramic Chip Carriers, ao s Q7
and Standard Plastic and Ceramic 300-mil P1[]a p7
DiPs a1 s Q6
0 Dependable Texas Instruments Quality and P2 EG P6
Reliability Q2 {y7 Qs
rP3[]e P5
description a3{}e Q4
) GND [0 P4
These identity comparators perform

comparisons on two eight-bit binary or BCD
words. The 'F520 and F521 provide P=Q
outputs. The ‘F520 devices feature 20-kQ pull-
up termination resistors on the Q inputs for
analog or switch data.

The SNB54F520 'and SNB4F521 are
characterized for operation over the full military P1
temperature range of —55°C to 125°C. The
SN74F520 and SN74F521 are characterized for
operation from 0°C to 70°C.

SN54F520, SNB4F521 . . . FK PACKAGE

(TOP VIEW)

3] |C|’
|
I(D

O

321219
18[Ja7
17gP7
16[] Q6
15[} P6
14['1 Q5

L=~ BN I« N S B

i T
logic symbol 9 10111213

Data Sheets J S8

naoagtewo

comp

ozaogoao
(—3“)261 G}

(2)
—10
PO (4) ) FUNCTION TABLE

P1
pp 8 INPUTS
p3-E__ DATA ENABLE

patil 1 0P P.Q [

OUTPUT

P=a

P5 (13)

P6
P7 (17)

Qo (3)

s |
‘7/

| 0

1P=Q

P=a L
P#Q X
H

. (19 = X

L
H
H

(5)

m |
B
(12) Q
(13)

{16}

ae ] ]

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

Qi1
Q2
Q3
Q4
a5
Q6
Q7

PRODUCTION DATA documents contain information
current as of publication date. Products conform to
specifications per lha terms of Texas Instruments
standard reduction p does not
necessarily include tsstmg of all paramaters.

Copyright © 1987, Texas Instruments Incorporated
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SN54F520, SN54F521, SN74F520, SN74F521
8-BIT IDENTITY COMPARATORS

logic diagram (positive logic)

p7 {17)
Q7 (18)
(15)

P6

16
Qs (16)

p5 (13)
as (14) -

P4 (11)
L
Q4 (12)
(19) =a
P3 (8)
Q3 19) ?
p2 (6)
Q2 Ll
P1 (4)
Q1 15)
PO (2)
3
Qo (3)
5 (1) (D
NOTE: The ‘F520 has a 20-kQ pullup resistors on the Q inputs.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, VCC .« oo vttt e e e e e -05Vtwo7V
Input voltaget . ... .. ... -12Vto7V
INPUL CUITENt . . L. i it e et e e, —30 mA to 5 mA
Voltage applied to any output in the highstate .. .......................... —-0.5 Vto Vce
Current into any output inthe low state . . ... ... ittt in ittt ieeiinennn 40 mA
Operating free-air temperature range: SN54F520, SN54F521 ............... -55°C to 125°C
SN74F520, SN74F521 . .................. 0°C to 70°C
Storage temperature raNGge . . . ... v v v v i v u e e e it ee s et —-65°C to 1560°C
1The input voltage ratings may be exceeded provided the input current ratings are observed.
T {l’
2-212 EXAS

INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265



SN54F520, SN74F520
8-BIT IDENTITY COMPARATORS

recommended operating conditions

SN54F520 SN74F520 UNIT
MIN NOM MAX | MIN NOM MAX

Vcec  Supply voltage 4.5 5 55 | .45 5 5.5 v
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 v
Ik Input clamp current -18 -18 mA
1oH High-level output current -1 -1 mA
loL Low-level output current 20 20 mA
Ta Operating free-air temperature -55 125 0 70 °Cc

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

SN54F520 SN74F520
Al NIT
PARAMETER TEST CONDITIONS N TPt max T min Tvet maxl Y
Vik Vee = 4.5V, I = -18mA -1.2 -1.2 \
VOR ¥ Ve = 4.5V, Ion = —1mA 25 3.4 25 3.4 v
VoL Vce = 4.5V, oL = 20 mA 0.30 0.5 03 05| V
; Gand Pinputs | Vgc =56.5V, Vi=7V 0.1 0.1 mA
! Q inputs Vee = 5.5V, V| =55V 0.1 0.1 »
G and P inputs 20 20 pA b4
I =55V, V=27V
H " Qinputs Vee 1=27 ~0.3 —03 | mA g
G and P inputs -0.6 -0.6 <=
=55V, =05V A
he Qinputs Vee =65V vVi=0 5 3 — m (7,
los* Vee = 5.5V, Vo =0 -60 -150 | -60 -150 | mA S
icc Vce = 55V, See Note 1 21 32 21 32 | mA ©
‘ (]
switching characteristics (see Note 2)
Vee =5V, Vee =45Vto55V,
CL = 50 pF, CL = 50 pF,
F = = .
PARAMETER ROM TO RL = 5009, RL = 500Q UNIT
(INPUT) {OUTPUT) TA = 25°C TaA = MIN to MAXS
“F520 SN54F520 SN74F520
MIN TYP MAX | MIN MAX | MIN MAX
tPLH 3.9 57 7.7 | 3.7 10.2 3.7 8.7
‘PorQ F=0
tPHL ° 4.7 7 93| 44 1.3 | 44 03| ™
tPLH ~ 35 46 58| 3.4 7] 34 6.4
tHL G =0 52 75 95 4.9 1.2 | 4.9 04| .

1 All typical values are at Vee =5V, Ta = 25°C.
¥ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.
8 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
9For the SN74F520 at Vce = 4.75Vandlgy = ~ 1mA, Vg min = 2.7V.
NOTES: 1. Igc is measured with all inputs at 4.5V,

2. See General Information for load circuits and waveforms,

XAS % 2:213
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SN54F521, SN74F521
8-BIT IDENTITY COMPARATORS

recommended operating conditions

SN54F521 SN74F521 UNIT
MIN NOM MAX | MIN NOM MAX

Vcc  Supply voltage 4.5 5 5.5 4.5 5 6.5 \
VIH High-level input voltage 2 2 \%
ViL Low-level input voltage 0.8 0.8 \
K Input clamp current -18 —-18 mA
loH High-level output current -1 -1 mA
loL Low-level output current 20 20 mA
TA Operating free-air temperature -55 - 125 0 70 °C

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

noted)
SN54F521 SN74F521
PARAMETER TEST CONDITIONS NIT
MIN TYPT MAX [ MIN TYpt MAX v
VIK Vee = 45V, | = —18 mA -1.2 -1.2 Y
2_ VOH 9 Vee =45V, IoH = — TmA 25 3.4 2.5 3.4 mA
VoL Vce = 4.5V, oL = 20 mA 0.30 0.5 030 05 v
o 0 VCC = 6.5V, V=7V 100 100 | #A
o iH Vee = 5.5V, V) =27V 20 20 pA
&" I Vee = 5.5V, V=05V -0.6 -0.6 mA
los? Vee = 5.5V, Vo =0 -60 -150 | -60 -150 [ mA
g Icc Vce = 5.5 V, See Note 1 21 32 21 32 | mA
@ . .
2 switching characteristics (see Note 2)
“» Veec =5V, Veec =45Vt 5.5V,
CL = 50 pF, CL = 50pF,
FRO = s : RL = 5009,
PARAMETER M To R = 500@ L uNIT
) (INPUT) {OUTPUT) Ta = 25°C TA = MIN to MAXS
‘F521 SN54F521 -~ SN74F521
MIN TYP MAX | MIN MAX | MIN MAX
1 R . . . 7 1
PLH Pora — 2.7 6.6 0] 2.7 15 | 2 1 e
tPHL 3.7 6.6 10 [ 3.2 12 | 3.2 11
t . 4. 5 . 5 .2 7.5
PLH 5 =5 2.2 6 6 2.2 8 2 s
tPHL 2.7 6.1 9| 2.7 13.5 | 2.7 10

1 All typical values are at Veg = 5V, TaA = 25°C.
% Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.
8 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
1 Forthe SN74F521atVeg = 4.75V and IoH = — 1mA,VgH min = 2.7V.
NOTES: 1. Icc is measured with all inputs at 4.5 V.
2. See General Information for load circuits and waveforms.

-
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ADVANCE
INFORMATION

SN54F533, SN74F533

OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

02932, MARCH 1987

© 8-Latches in a Single Package SN54F533 . . . J PACKAGE
; SN74F533 . . . DW OR N PACKAGE
O 3-State Bus-Driving Inverting Outputs (TOP VIEW)

O Full Parallel Access for Loading oc
o Buffered Control Inputs 1582
O Package Options Include Plastic *“Small ;g :
Outline’’ Packages, Ceramic Chip Carriers, 268 5
and Standard 300-mil DIPs 3a e
0 Dependable Texas Instruments Quality and 30g7
Reliability 425 8
4Ql9
description GND [J10

These 8-bit latches feature three-state outputs
designed specifically for driving highly capacitive
or relatively low-impedance loads. They are
particularly suitable for implementing buffer

registers, 1/O ports, bidirectional bus drivers, and

working registers.

The eight latches of the ‘F533 are transparent
D-type latches. While the enable (C) is high, the
Q outputs will follow the complements of the D
inputs. When the enable is taken low, the Q
outputs will be latched at the inverses of the
levels that were set up at the D inputs. The
'F533 is functionally equivalent to the ‘F373
except for having inverted outputs.

A buffered output-control (OC) input can be used
to place the eight outputs in either a normal logic
state (high or low logic levels) or a high-
impedance state. In the high-impedance state
the outputs neither load nor drive the bus lines
significantly. The high-impedance third state and
increased drive provide the capability to drive the
bus lines in a bus-organized system without need
for interface or pull-up components.

The output control does not affect the internal
operations of the latches. Old data can be
retained or new data can be entered while the
outputs are off.

The SN54F533 is characterized for operation
over the full military temperature range of
—-55°C to 125°C. The SN74F533 is
characterized for operation from 0°C to 70°C.

SN54F533 . . . FK PACKAGE
{TOP VIEW)

o)
0 Olg
clglg 913

3 2 12019
18[] 8D
17070
16[]7Q
1560
14[] 6D

0 N U b

9 10111213

Data Sheets I

Qo [a]
EEREE
&)

FUNCTION TABLE (EACH LATCH)

INPUTS OuUTPUT

OC ENABLEC

H

Iz ~lol

L

L H
L L Qo
H X

N

hase

Copyright © 1987, Texas Instruments Incorporated

ADVANCE INFORMATION documents contain
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SN54F533, SN74F533 | ADVANCE

OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS INFORMATION
logic symbolt ' logic diagram (positive logic)
)
11
e ol l>c ] .
+—dc1 a
(3) 1 I_J (2) = 1! —]1D b
D 1D vpP—1a
.t 5,5 1
o p @ [ c1 5) 5
3D B——30 2D 10
418 S J
5o 13 L 12 o ‘ da Maﬁ
6D (14) &)_Ga aD (7) 10
7007 (16) __ )
(18) 19 1' c1 9)
8D. 80 a
408 1D 4Q
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12. . <
i —ac1 12) o
5013 10 J
—dci ’_&O‘E -
6
ep 14! D a
—dct 16) _—
20417 10 &-70
L-dc1 19)
(18) ga
8D 1D
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ADVANCE SN54F533, SN74F533
INFORMATION OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

absolute maximum ratings over operating free-air temperature range

SUPPLY VORAGE, VO - - v v et ettt et it st e e et -05Vto7V
Input voltage T . . ... e -1.2Vto7V
INPUL CUITENt . . o o it e e e s ettt e et e —30 mA to 5 mA
Voltage applied to any output in the disabled or power-off state .............. -0.5Vto55V
Voltage applied to any output in the highstate. . ............................ -0.5to Vce
Current into any output in the low state: SN54F533 ... ........................... 40 mA
SN74FB33 . .. . 48 mA

Operating free-air temperature range: SNG64F533 .. ........... ... ......... —-55°C to 125°C
SN74FB33 . ... e 0°C to 70°C

Storage tempPerature r8NGE . . . .. v vt vt it v e e et et e e e e -65°C to 150°C

tThe input voltage ratings may be exceeded provided the input current ratings are observed.

recommended operating conditions

SN54F533 SN74F533 UNIT
MIN NOM MAX | MIN NOM MAX n
Vece  Supply voltage 4.5 5 5.5 4.5 5 5.5 \% 2 :
VIH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 v
ik Input clamp current ) -18 -18 mA 2
loH High-level output current -3 -3 mA Q
loL Low-level output current 20 24 mA _g
TA Operating free-air temperature -55 125 0 70 °C (75)
electrical characteristics over recommended operating free-air temperature range (unless otherwise -og
noted) (]
PARAMETER . TEST CONDITIONS SN54F633 SN74F533 UNIT
MIN TYP? MAX MIN TYPS MAX
ViK Vee = 4.5V, ) = -18 mA -1.2 -1.21 v
{ = -1 mA 2.5 3.4 2.5 3.4
Vor # Vee = 45V .8: - —3mA 24 33 24 33 v
oL = 20 mA 030 05
voL Vec = 45V oL = 24 mA o35 05
lozH Vce = 6.5V, Vg = 27V 50 50 | pA
lozL Vee = 6.8V, Vg =05V -50 -50 A
M Vce = 55 V, Vi =7V 0.1 01| mA
IR Vce = 5.5 V, Vi =27V 20 20 | pA
I Vce = 6.5 V, Vi =05V ~0.6 —06| mA
los! Vee = 5.5V, Vg =0 -60 -150 | —60 -150 | mA
Iccz Vce = 5.5 V, See Note 1 41 61 41 61| mA

For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.

§ All typical values are at Vo = 5V, Ta = 25°C.

1 Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
# Forthe SN74F533 at Vo = 4.75Vandlgy = — 1 mA to —3mA, Vo min = 2.7V.

NOTE 1: Icc is measured with OC at 4.5V, all other inputs grounded.

i
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SN54F533, SN74F533 ADVANCE
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS INFORMATION
timing requirements
Vegc =5V, Vgc = 45Vtob55YV,
TA = 25°C TA = MIN to MAXT uNIT
‘F533 SN54F533 SN74F533
MIN MAX | MIN MAX | mMIN MAX
tsu Setup time before enable Ci Data high 2 2 2 ns
or low
i
th Hold time after enable Cl Data high 3 3 3 ns
or low
tw Pulse duration Enable C high 6 6 6 ns
switching characteristics (see Note 2)
’ Vee =5V, Vec =4.5Vt05.5V,
CL = 50 pF, CL = 50 pF,
R1=500Q, R1 = 5009,
FROM TO
PARAMETER ANPUT) {0UTPUT) R2 = 5009, R2 = 65009, UNIT
‘ Ta = 25°C Ta = MIN to MAXT
2 ‘F533 SN54F533 SN74F533
MIN TYP MAX | MIN MAX [ MIN MAX
tPLH 32 6.5 9| 3.2 12| 3.2 10
E tPHL P Any3 2.2 48 7| 2.2 9| 2.2 8| "
o+ tPLH 42 8.1 1| 4.2 14| 42 13
8 .
” tPHL c AnyT 2.2 52 7| 2.2 9| 2.2 8| ™
tpzH 1.2 7.3 0] 1.2 12.5 | 1.2 11
g tpzL oc AnyT 1.2 47 65| 1.2 5| 1.2 75| ™
(1] tPHZ ] 1.2 4.3 6] 1.2 85| 1.2 7
AnyQ
Irs tPLz oc m 1.2 37 55| 1.2 75 1.2 2
1t For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 2: See General Information for load circuits and waveforms.
’
i
2218 TeExas ‘b

INSTRUMENTS

POST OFFICE BOX 665012 * DALLAS, TEXAS 75265




ADVANCE

SN54F534, SN74F534

INFORMATION OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

D2932, MARCH 1987

@ 3-State Bus-Driving Inverting Outputs
® Buffered Control Inputs

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

® Dependable Texas Instruments Quality and
Reliability

description

These 8-bit flip-flops feature three-state outputs
designed specifically for driving highly capacitive
or relatively low-impedance loads. They are
particularly attractive for implementing buffer
registers, /O ports, bidirectional bus drivers, and
working registers.

The eight flip-flops of the '‘F534 are edge-
triggered D-type flip-flops. On the positive
transition of the clock, the Q outputs will be set
to the complement of the logic states that were
set up at the D inputs. The 'F534 is equivalent
to the ‘F374 except for having inverted outputs.

A buffered output-control input can be used to
place the eight outputs in either a normal logic

state (high or low logic levels) or a high-

impedance state. In the high-impedance state
the outputs neither load nor drive the bus lines
significantly. The high-impedance third state
provide the capability to drive the bus lines in a
bus-organized system without need for inter-
face or pull-up components.

The output control does not affect the internal
operation of the flip-flops. Old data can be
retained or new data can be entered while the
outputs are off.

The SN54F534 is characterized for operation
over the full military temperature range of
—55°C to 125°C. The SN74F534 is
characterized for operation from 0°C to 70°C.

FUNCTION TABLE
(EACH FLIP-FLOP)

INPUTS OUTPUT
CLK a

oC
L
L
L
H

X -5 -
x x - T|o
[®)

NSz ol

SN54F534 . . . J PACKAGE
SN74F534 ... DW OR N PACKAGE

oc[]

12

1D
2D

3D

4D [
40
GND [

2ot

3a[]

(TOP VIEW)

g

n

WO ~ND U A WN -

=
o

1] CLK

SN54F534 . . . FK PACKAGE

© v o 0N

(TOP VIEW)

Q
[} S INE] (=}
-—|-—O>Ico

3 2 12019
18[]8D
17[]7D
16[}7Q
15[]6Q
14[]6D

9 10111213

Data Sheets |} I\)

ax a
Igzdlgm

ADVANCE INFORMATION documents contain
information on new rrodun in the sampling or
preproduction phase of development. Characteristic
data and other specifications are subject to change
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SNbBAF534, SN74F534 - ADVANCE
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS INFORMATION
logic symbolt logic diagram (positive logic)
ac :{>
ot U eufen (11 D
CLK&-> c1 t (2)
C 3 T.¢ 1@
1D 1D
g c) . I L_o )
20 (4) (5} 28 @ P b C1 (5) 2a
307 . 6} 5 2D 1D
PR 1] S F_o 1
sp_t12) t2 o 0.0 q 1(;1 6} o5
ep_14) L (15) =
(17) L. (16) ¢
0. F>~——170
c1 ().
o1 19 - i +_qu 43
2 T This symbol is in accordance with ANSI/IEEE Std 91-1984 and [-
IEC Publication 617-12. \ L Lo ’_&0(1_21 _
p 3 15
5 | .
~ Hp c1 (15)
6Q
[+ D (14) 1
2
<
1] o—Cp C1 (16)
3 p 17 - 70
(/]
L_obc1 E (19} .
| 8a
ap 18 I
i
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ADVANCE SN54F534, SN74F534
INFORMATION OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

absolute maximum ratings over operating free-air temperature range

SUPPlY VOItAGE, VO - -+ v o e v et et e e e e e e e -05Vto7V
InputvoltageT ... ... .. .. -12Vto7V
INPULCUITENt . . o o e e —30 mA to 5 mA
Voltage applied to any output in the disabled or power-off state .............. ~0.5Vto 55V
Voltage applied to any output inthe highstate . .......... ... .. ... ... u... -0.5Vto Vce
Current into any output in the low state: SNS4F534 .. ... ... ...... ... .. uninnnn. 40 mA
SN74F534 . ... e e 48 mA

Operating free-air temperature range: SN54F534 . ... .................... . —55°C to 125°C
SN74F534 . ... ... .. . e 0°Cto 70°C

Storage temperature range . ... ... ..ue vt ittt e it e —-65°C to 150°C

tThe input voltage ratings may be exceeded provided the input current ratings are observed.

recommended operating conditions

SN54F534 SN74F534 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
ViH High-level input voltage 2 2 \
VIL Low-level input voltage 0.8 0.8 \
Ik Input clamp current -18 -18 mA .‘e
loH High-level output current k ~3 -3 mA (]
loL Low-level output current . 20 24 mA 2
Ta Operating free-air temperature ~55 125 0 70 °C (/5]
electrical characteristics over recommended operating free-air temperature range (unless otherwise 9
noted) ' 8
SN54F534 SN74F534
PARAMETER TEST CONDITIONS MIN_ TYPS MAX | MIN TYPS MAX UNIT
ViK Vee = 4.5V, I = —18 mA -1.2 -1.2] v
Vv =45V, I = -1mA 25 3.4 2.5 3.4
Vo # vgg ~45V, lg: = -3mA 24 33 24 33 v
VoL Vee = 4.5V, loL = 20 mA 0.3 0.5 v
Vece =45V, loL = 24 mA 0.35 0.5
lozH Vee = 6.5V, Vo = 2.7V 50 50 A
lozL Vee = 5.5V, Vo =05V ' -50 -50 KA
1] Vee = 6.5V, V=7V 0.1 0.1 mA
Iy Vcec =55V, V=27V 20 20 A
L Vee =565V, V| =05V -0.6 -0.6 mA
Ios 9 Vee = 6.5V, Vo =0 -60 -150 | -60 -150 | mA
Iccz Vee = 5.5V, See Note 1 55 86 55 86 mA

For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.

8 Alltypical values are at Vcg =5V, Tp = 25°C.

9 Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.
#For the SN74F534 at Vee = 4.75Vandigy = — 1mAto — 3mA, Vg min = 2.7 V.

NOTE 1: Igc is measured with OC at 4.5V, all other inputs grounded.

é{ip
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SN54F534, SN74F534 ADVANCE
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS INFORMATION

timing requirements over recommended operating free-air temperature range (unless otherwise noted)
{see Note 2)

sjeayg ejeq [N

Vee =5V, Vec = 45Vtob5V,
TA = 25°C TA = MIN to MAX? ONIT
‘F534 SN54F534 SN74F534
MIN MAX MIN MAX MIN MAX
fclock Clock frequency 0 100 0 60 0 70 | MHz
Setup time Data high 2 2.5 2
tsu ns
before CLK? Data low 2 2 2
¢ Hold time Data high 2 2 ns
D after CLKT Data low 2 25 2
CLK high 7 7 7
t Pulse durati
W ulse duration [~z Tow 3 5 5 ns
switching characteristics (see Note 2)
Vee =5V, Vee =4.5Vto5.5V,
CL = 60 pF, Cp = 50 pF,
PARAMETER FROM T0 2; i Zgg SS;‘ :; i :gg g' ' UNIT
{INPUT) { (OUTPUT) - ’ _ :
TA = 25°C TaA = MIN to MAXT
R ‘F534 SN54F534 SN74F534
MIN TYP MAX MIN MAX MIN MAX
fmax 100 60 70 MHz
t . . . . . . . 1
PLH CLK Q 3.2 6.1 8.5 3.2 10.5 3.2 0 ns
tPHL 3.2 6.1 8.5 3.2 11 3.2 10
1 — -1, 5 . . 14 1.2 12.5
PZH oc Q 1.2 8.6 11.5 1.2 ns
tpzL 1.2 5.4 7.5 1.2 10 1.2 8.5
1] .2 4, .2 8 1.2 8
PZH oc Q 1 9 7 1 ns
PZL 1.2 3.8 5.5 1.2 7.5 1.2 6.5
1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 2: See General Information for load circuits and waveforms.
~ %3
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| ADVANCE SN54F543, SN74F543
INFORMATION OCTAL REGISTERED TRANSCEIVERS WITH 3-STATE OUTPUTS

D2942, MARCH 1987

© 3-State True Outputs SN54F543 . . . JT PACKAGE

© Back-to-Back Registers for Storage SN74F543 . . . DW OR NT PACKAGE
(TOP VIEW)

°

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

LEBA
GBA

A1l

DIPs A2

O Dependable Texas Instruments Quality and A3
Reliability A4

A5

description A6

A7
A8
CEAB
GND

The ‘F543 octal transceiver contains two sets
of D-type latches for temporary storage of data
flowing in either direction. Separate Latch Enable
(LEAB or LEBA) and Output Enable (GAB or GBA)
inputs are provided for each register to permit
independent control in either direction of

SN54F543 . . . FK PACKAGE

data flow. For the SN54F543 and SN74F543, TOP VIEW) 2
respectively, the A outputs are characterized to < o’g :
sink 20 or 24 milliamperes while the B outputs Zlo l L % é" S o ) m
are characterized for 48 or 64 milliamperes. / 7‘3”'5”7”2_‘8 = t;é' .a.;
The A-to-B Enable (CEAB) input must be low in A2[]s 25[] B2 ()
order to enter data from A or to output data from A3 [1s 24( B3 f)
B. Having CEAB low and LEAB low makes the A- A4 )7 23(] B4
to-B latches transparent; a subsequent low-to- NC 8 22( NC 8
high transition of LEAB puts the A latches in the A5[]9 213 B5 ©
storage mode. With CEAB and GAB both low, A6 110 20(] 86 o
the 3-state B outputs are active and reflect the A7 [N 19(] B7
data present at the output of the A latches. Data 1213141616 17 18
. . g W oo o U o W W e W |
flow from B to A is similar, but requires using the olb o O@@ ©
CEBA, LEBA, and GBA inputs. - v g8z g |§ 8
The SN54F543 is characterized for operation ©
over the full military temperature range of -565°C NC—No Internal connection
to 125°C. The SN74F543 is characterized for
operation from 0°C to 70°C. FUNCTION TABLE
INPUTS LATCH STATUS | OUTPUT BUFFERS
CEAB LEAB OEAB| A TOBT B1 THRU B8
H X X Storing High Z
X H Storing .
X H High Z
L L L Transparent Current A Data
L H L Storing Previous* A Data
TA-to-B data flow is shown: B-to-A flow control is the same
except uses CEBA, LEBA, and OEBA.
$Before high-to-low transition of LEAB.
Hg\lﬁ\sﬂscgTl"'(?(‘)\(ﬁvllﬂsAET’:g;EEn“:::O;':(%ﬁllgt:nﬂlwtl;ll: % ‘ Copyright ® 1987, Texas Instruments Incorporated
sampling or preproduction :hasu of development.
Characteristic data and other specifications are 2-223

subjact to change without notice. IN STRUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265



N

s1eayg ejeq

SN54F543, SN74F543 ADVANCE

OCTAL REGISTERED TRANSCEIVERS WITH 3-STATE OUTPUTS INFORMATION
logic symbol logic diagram
2) GBA 2

GBA ————I 1EN3 (23
TR P ) CEBA
teBatl_~d1cs a1
[T AN PRV
[T LN ) aas 2
Teas -4 oce H EEA_B“"

oy 1 (22) 11a)

—E: v3 5D j—B‘I LEAB
A2 (4) & P4V 21) [
| 5 ML e o 1221
A3 (5) (20) 0 D B
3—33
(6) : (19) ¢ *
1Y DA -
AB ‘7’1 : - ! (18) 85 K v e v,
(8) 17) T07 OTHERVCHANNELS
A .
i B6 Pin numbers shown are for DW, JT, and NT packages.
9) (16)
(10} -(15)
A8 B8

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

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

SUPPIlY VOIAgE, VG -« c - v v et it i e e e e e -0.5Vto7V
Input voltage (excluding 1/0 Ports) ¥ . . ..ottt e e -1.2Vto7V
g o T A o UT ¢ -1 ) -30 mA to 5 mA
Voltage applied to any output in the disabled or power-off state. .. ............. -0.5Vtob55V
Voltage applied to any outputin the highstate. . . ........................... -0.5 V to V¢¢
Current into any output in the low state: SN54F543 (A1 thru A8) .................... 40 mA
SNS4F543 (B1thruB8) .............. .. ..., 96 mA

SN74F543 (A1 thru A8) . . .........cvevnn. 48 mA

SN74F543 (B1 thruB8) .................... 128 mA

Operating free-air temperature range: SN54F543 .. ................ .. ...... -55°C to 125°C
SN74F543 . . . ... e 0°C to 70°C

Storage temperature TaNge . . . ..o v i it ettt ot ot nn e e -65°C to 150°C

$The input voltage ratings may be exceeded provided the input current ratings ‘are observed.
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ADVANCE SN54F543, SN74F543
INFORMATION OCTAL REGISTERED TRANSCEIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

SN54F543 SN74F543 UNIT
MIN NOM MAX MIN NOM MAX
Vce  Supply voltage 4.5 5 5.5 4.5 5 5.5 \"
Vi4  High-level input voltage 2 2 \
ViL  Low-level input voltage S+ 0.8 0.8 Vv
hk Input clamp current Aot e =18 -18 mA
: A1 thru A8 =] )
loH High-level output current BT thro B8 T —y} =% mA
loL  Low-level output current Al thru A8 : 20 24 rﬁA
B1 thru B8 48 64
TaA Operating free-air temperature -55 125 o] 70 °C

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

PARAMETER TEST CONDITIONS SN54F543 SN74F543 UNIT
MIN__ TYPt MAX MIN _ TYP? MAX I
VIK Vcc = 45V, || =-18mA 1.2 -1.2 v : 2
Al thra AB Ion = -1 mA 2.5 3.4 25 3.4 e~
IoH = -3 MA 2.4 3.3 2.4 3.3
= o [2]
Von? Ve =45V | Ipg = -3 mA 2.4 3.3 2.4 3.3 \ 2
B1 thru B8 loH = -12mA 2 3.2 [+
o = 15 mA 7 3.1 _‘q:’
oL = 20 mA 0. 5
Al thru A8 |OL = zg :A : 2 0.35 05 «»
VoL Ve =45V IOL : 8T . . \ ©
B1 thru B8 oL = w
oL = 64 mA 0.42 0.55 a
| G, LE, and CE Vee = 55y LVI=7V 0.1 mA
! AandB cc = > Vi = 55V 1 1
G, LE, and CE 20 ' 20
| =55V, =27V
HE X ana B vec =55V, Vi =27 70 B A
G, LE, and CE -1.2 -1.2
s Vec =55V, V=05V A
IL*  [Aands cc ! 0.65 065 | "
A1 thru A8 -60 -150 -60 -150
1 Ve =565V, Vg=0 A
osY 5 Bs cc o 100 —225 | —100 =55 | "
lccH Vec =55V 67 100 67 100 mA
ccL Vee = 6.5V 83 125 83 125 mA
Iccz Vce = 6.5 V 83 125 83 125 mA
T All typical values are at Vog = 5V, Ta = 25°C.
$For the SN74F543 at Veec = 475Vandlpy = —1mAto =3 mA, Vgy min = 2.7 V.
8For I/0 ports, the parameters I|H and [j_ include the off-state output current.
Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed cne second.
i
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SN54F543, SN74F543
OCTAL REGISTERED TRANSCEIVERS WITH 3-STATE OUTPUTS

timing requirements over recommended operating free-air temperature range (unless otherwise noted)

Vee =5V, Vee = 45Vt 65V,
TA = 25°C Ta = MIN to MAXT ONIT
'F543 SN54F543 SN74F543
MIN MAX MIN “MAX MIN MAX
tsu Setup time, data before High or low 3 ’ ;; . a5 ns
latch enable & 5
th Hold time, data after High or low 3 EAy 3.6 ns
latch enable :
switching characteristics (see Note 1)
Veg =5V, Vgg =45Vt55YV,
Cp = 50 pF, CL = 50 pF,
R1 = 5002, : R1 = 500 Q,
FROM TO R2 = 500 Q R2 = 500 Q
PARAMETER ' 4 UNIT
(INPUT) | (OUTPUT) Ta = 25°C T = MIN to MAX!
F543 SN54F543 SN74F543
2 MIN TYP MAX | MIN MAX | MIN MAX
tpLH AorB o or A 2.2 5.1 7.5 2.2 8.5
- ' PHL or or 2.2 2.6 6.5 2.2 7.5 ns
tpLH 3.7 8.1 11 .- a1 12.5
B tPHL LEBA A 3.7 8.1 11 ~ 4.1 12.5 ns
Q tpLH 3.7 8.1 11 - 4.1 12.5
o0 tPHL LEAB B 3.7 8.1 " a1 12.5 ns
= tPZH — AorB 2.2 6.6 9 2.2 10
g tpzL or or 3.2 71 0.5 ' 3.2 12 ns
~+ tPHZ I 1.7 5.6 [ 1.7 9
@ tpLZ G or CE AorB 1.7 5.1 7.5 1.7 8.5 ns

TFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 1: See General Information for load circuits and waveforms.

{i’
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ADVANCE SN54F544, SN74F544

INFORMATION OCTAL REGISTERED TRANSCEIVERS WITH 3-STATE OUTPUTS
D2942, MARCH 1987
@ 3-State Inverted Outputs SN54F544 . . . JT PACKAGE
SN74F544 . .. DW OR NT PACKAGE
© Back-to-Back Registers for Storage (TOP VIEW)
© Package Options Include Plastic “Small

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

0 Dependable Texas Instruments Quallty and
Reliability

description

The 'F544 octal transceiver contains two sets
of D-type latches for temporary storage of data
flowing in either direction. Separate Latch Enable
(LEAB or LEBA) and Output Enable (GAB or GBA)
inputs are provided for each register to permit

SN54F544. . .FK PACKAGE

(TOP VIEW)
independent control in either direction of < <
data flow. For the SN54F544 and SN74F544, - Ig '5 o 8'3 -
respectively, the A outputs are characterized to <olaz >0 o
- sink 20 or 24 milliamperes while the B outputs ‘2"3”3'%“2_8' '2_7' 'Eé 3
are characterized for 48 or 64 milliamperes. The A2 D0s 25(] B2 a‘;
‘F544 inverts data in both directions. A3 16 249 B3 =
The A-to-B Enable (CEAB} input must be low in A4 7 2 B4 »
order to enter data from A or to output data from NCH8 22[] NC 3
B. Having CEAB low and LEAB low makes the A- A5 19 2 E B5 C -
to-B latches transparent; a subsequent low-to- A6 {110 200} B6 ()
high transition of LEAB puts the A latches in the A7 N 19} 87
storage mode. With CEAB and GAB both low, 21314151617 18
the 3-state B outputs are active and reflect the co D A O oo @
data present at the output of the A latches. Data ,< < |< ‘
flow from B to A is similar, but requires using the
CEBA, LEBA, and GBA inputs. NC—No internal connection
The SN54F544 is characterized for operation
over the full military temperature range of -55°C FUNCTION TABLE
to 125°C. The SN74F544 is characterized for . INPUTS LATCH STATUS | OUTPUT BUFFERS
operation from 0°C to 70°C. CEAB LEAB OEAB ATOBY: B1 THRU B8
H X X Storing High Z
X H Storing
X H High Z
L L L Transparent Current A Data
L H L Storing Previous? A Data
TA-to-B data flow is shown: B-to-A 0-A flow control is the same
except uses CEBA, LEBA, and OEBA
*Before high-to-low transition of LEA
UNLESS OTHERWISE NOTED this document contains Copyright © 1987, Texas Instruments Incorporated
ADVANCE INFORMATION on new products in the b .
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SN54F544, SN74F544 ' ADVANCE

s1eayg ejeq

OCTAL REGISTERED TRANSCEIVERS WITH 3-STATE OUTPUTS INFORMATION
logic symbol logic diagram
— (2) GeA-2
GBA ——I |EN3
teBa-23 gl cesa 23!
tesa— = 1cs —T)
— (13 LEBA
GAB ———2 2EN4
ceas =462 — 13
Teas 14 ace GAB
- r 22) CEAB {11)
a2 v3 50-:j—a1 "4
@ e D a4V 1) LEAB >
A2 ‘ B2
—ﬁ ;—I— @ c1 FJ 22)
L) Qo o Al > 1D <> B1
L) a9 O 1 J
7 gy 1 | &’—
) (18) L L
A5 ‘ B5
| v v v,
(8) (17) v
As—ﬁ B6 TO 7 OTHER CHANNELS
A7 9) {16} 87 Pin numbers shown are for DW, JT, and NT packages.
10} (15)
As—t B8
TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
absolute maximum rating over operating free-air temperature range (unless otherwise noted)
Supply voltage, VO C -+ ¢+ v v v v oot e e e -056Vto7V
Input voltage (excluding /0 ports)¥ . .. .. ... it e -1.2Vto7V
LT o U Qo1 =T o -30 mA to 5 mA
Voltage applied to any output in the disabled or power-off state. . .. ............ -0.5Vto 55V
Voltage applied to any outputin the highstate. . ............. ... ... oo, -0.5V to Vc¢
Current into any output in the low state: SN54F544 (A1 thru A8) .................... 40 mA
SN54F544 (B1thruB8) ..................... 96 mA
SN74F544 (A1 thru AB) .......... ... ..ot 48 mA
SN74F544 (B1thruB8) .................... 128 mA
Operating free-air temperature range: SN54F544 ... ....................... -565°C to 125°C
SNT74FB44 . . . . e 0°C to 70°C
Storage temperature Tange . . . ... oo oottt et e e e -65°C to 150°C

$The input voltage ratings may be exceeded provided the input current ratings are observed.
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ADVANCE ' SN54F544, SN74F544
INFORMATION OCTAL REGISTERED TRANSCEIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

SN54F544 SN74F544 UNIT
MIN NOM MAX MIN NOM MAX
Vee  Supply voltage 4.5 5 5.5 4.5 5 5.5 \'
ViH  High-level input voltage 2 . 2 , \'%
ViL  Low-level input voltage : 0.8 \
K Input clamp current -18 mA
., A1 thru A8 -3
loH High-level output current BTt BB 5 mA
A1 thru A8 24
loL  Low-level output current BT ihro BB 7 mA
TA Operating free-air temperature -55 125 [o] 70 °C

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

PARAMETER TEST CONDITIONS SNS4F544 SN74F544 UNIT
MIN _ TYPT  MAX | MIN  TYPT  mAX
ViK Vec =45V, | =-18mA -1.2 -1.2 \
IoH = -1 mA © 2.5 3.4 2.5 3.4
Al thru AB o = 3mA | 24 33 74 3.3
Vi =45V I = -3 mA 2.4 3.3 2.4 3.3 v n
vou? vce OH a
B1 thru B8 IoH = =12 mA 2 3.2 QO
IoH = =15 mA 2 3.1 2
loL = 20 mA 0.3 0.5
A1 thru A8 oL o [77)
loL = 24 mA 0.35 0.5
VoL Vec =45V \ ]
B1 thru B8 oL = 48 mA -
loL = 64 mA 0.42 0.55 1]
| GlEendCE | __ | Vi-7V o] - o
! Aand B cc = > Vi =55V 7
G, LE, and CE 20
| V =565V, V=27V A
HE A ord B cc =85 ! 0] *
G, LE, and CE . -1.2
I =55V, = 0.5V A
LS A s Vec =558V, Vi =05 ~0.65 065 |
A1 thru A8 -60 -150 -60 -150
I \7 =65V, Vg = mA
osY g wues cc = 85 0=0 =100 ~225 | -100 ~225
IcCcH Vee = 6.5V -~ 70 105 70 106 | mA
lccL Vee =565V 85 130 85 130 mA
lccz Vce = 5.5 V 83 125 83 125 mA
T All typical values are at Voc = 5V, Tp = 25°C.
*For the SN74F544 at Vee = 475 Vand Igy = —1 mA to =3 mA, Voymin = 2.7 V.
8For 1/0 ports, the parameters ljH and i include the off-state output current.
Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.
i
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SN54F544, SN74F544 : ADVANCE
OCTAL REGISTERED TRANSCEIVERS WITH 3-STATE OUTPUTS INFORMATION

timing requirements over recommended operating free-air temperature range (unless otherwise noted)

Vec -5V, | VeC = 45V w065V,
Ta = 25°C © TA = MIN to MAX? oNIT
‘F544 SN54F544 SN74F544
MIN MAX MIN “MAX MIN MAX
oo e daabetos T o] s e
th Hold time, data after . High or low 3 ) 3 ns
latch enable :
switching characteristics (see Note 1)
Vee =5V, Vee =45V t055V,
Ci = 50 pF, CL = 50 pF,
R1 = 500 @, R1 = 500 @,
. FROM TO R2 = 500 @, R2 = 500 Q,
PARAMETER aneun) | ouTeum Ta o 25°C Ta = MIN 10 MAX? uNIT
F544 SN54F544 SN74F544
2 MIN TYP MAX | MIN MAX MIN MAX
tpLH 2.2 6.6 9.5 2.2 10.5
tPHL AorB BorA 2.2 16 6.5 2.2 7.5 ns
o LA — 5.2 9.6 13 ‘ : 5.2 14.5
8 T A 3.2 6.6 9.5 T 3.2 05 | ™
Y tPLH — 5.2 9.6 © 13 : ] 5.2 14.5
%) tPHL LEAB B 3.2 6.6 95 | 3.2 10.6 ns
= tpzZH — 2.2 6.6 9 2.2 10
8 tpzL Gor CE AorB 3.2 71 0.5 3.2 12 ns
s tPHZ o 1.7 5.6 8 1.7 9
« PLz G or CE AorB 1.7 5.1 75 .7 85 ns

TFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 1: See General Information for load circuits and waveforms.
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ADVANCE SN54F568, SN54F569, SN74F568, SN74F569
INFORMATION SYNCHRONOUS 4-BIT UP/DOWN DECADE AND
BINARY COUNTERS WITH 3-STATE OUTPUTS

D2932, MARCH 1987

0 3-State Q Outputs Drive Bus Lines Directly SN54F568, SN54F569 . . . J PACKAGE
SN74F568, SN74F569 . . . DW OR N PACKAGE
O Counter Operation Independent of 3-State (TOP VIEW)

Output

Fully Synchronous Clear, Count, and Load

Asynchronous Clear Also Provided

Fully Cascadable

0 0 0o o

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

O Dependable Texas Instruments Quality and

Reliability SN64F568, SNG4F569 . . . FK PACKAGE
(TOP VIEW)

description
xa Y@

The ‘F568 decade counters and 'F569 binary . <0 S é’ 8
counters are programmable, count up or down,

and offer both synchronous and asynchronous
_clearing. All synchronous functions are executed

on the positive-going edge of the clock.

3 21218

18] €CoO
17(]G
6( aa

,U(‘?m

The clear function is initiated by applying a low E
level to either Asynchronous Clear (ACLR) or
Synchronous Clear (SCLR). Asynchronous
(direct) clearing overrides all other functions of
the device, while synchronous clearing overrides IS % F IE 8

. . O 5[0
only the other synchronous functions. Data is U2 Bl e
loaded from the A, B, C, and D inputs by holding
Load (LOAD} low during a positive-going clock transition. The counting function is enabled only
when Enable P (ENP) and Enable T (ENT) are low and ACLR, SCLR, and LOAD are high. The Up/Down
U/D) input controls the direction of the count. These counters count up when U/D is high and count down
when U/D is low.

2
o

® g o0 0o s

>
[e]
-~
e

14(] ac

9 10111213

A high level at the Output Enable (G) forces the Q outputs into the high-impedance state, and a low level
enables those outputs. Counting is independent of G. ENT is fed forward to enable the Ripple Carry Output
(RCO) to produce a low-level pulse while the count is zero (all Q outputs low) when counting down or
maximum (9 or 15) when counting up. The Clocked Carry Output (CCO) produces a low level pulse for
a duration equal to that of the low level of the clock when RCO is low and the counter is enabled (both
ENP and ENT are low), otherwise, CCO is high. CCO does not have the glitches commonly associated
with a ripple-carry output. Cascading is normally accomplishd by connecting RCO or CCO of the first counter
to ENT of the next counter. However, for very-high-speed counting, RCO should be used for cascading
since CCO does not become active until the clock returns to the low level.

The SN54F568 and SN54F569 are characterized for operation over the full military temperaiure range
of —55°C to 125°C. The SN74F568 and SN74F569 are characterized for operation from 0°C to 70°C.

ADVANCE INFORMATION documents contain . Copyright © 1987, Texas Instruments Incorporated
inform:tia_n onhnew ﬂ)dmits in thz:amplin or T b

preproduction phase of development. Characteristic XAS

data and other specifications gre subject to change E 2-231
without notice. INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265

Data Sheets A:N ‘




SN54F568, SN54F569, SN74F568, SN74F569 ADVANCE -
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND INFORMATION
BINARY COUNTERS WITH 3-STATE OUTPUTS
FUNCTION TABLE
INPUTS
G ACLR SCLR TOAD  ENT ENP u/d CLK OPERATION
H X X X X X X X Q Outputs Disabled
L L X X X X X X Asynchronous Clear
L H L X X X X t Synchronous Clear
L H H L X . X X t Load
L H H H L L H t Count Up
L H H H L L L t Count Down
L H H H H X X X Inhibit Count
L H H H X H X X Inhibit Count
logic symbols?
‘F568 ‘'F569
CTRDIV10 CTRDIV16
2' (‘;(‘”—'B EN10 g1 ~eno
= (1} = (1)
u/D M1 [UP] u/D M1 (uUP]
—E M2 [DOWN] ——E M2 [DOWN|
8 cLK ﬁm C51,8,7,8+/2,4,7.8 - cLK &E C51,4,7.8+/2.47.8 —
- E @
o ENT a2 G7 6,7.8.9 wc_cﬁ EN_T&B G7 6,7.8,9 wm
w —E_N—P ﬂ)_b G8 ENP _‘7.)_5 G8
I seREL ISlser—o 1,7 (CT=9) G9 ijﬁ—g)m serR-2_MNecr-o 1,7 (CT=15) G9 L RCO
8 (oAb WMot s (LoaD] 2.7 (CT=0)Go TOAD Mﬁ M3 (LOAD] 2,7 (CT=0) GO
-w’ M4 [COUNT] M4 [COUNT]
YL SN P ACLR -m—bqho
- |
el 35D 107 (16) Qa a3 3,50 107 |16 Qa
8 (4) (15} {4) (15) Q
P o5 a) o
¢ G T TEIN
D {6) (13) Q D ) ap
tThese symbols are in accordance with ANSI/IEEE Std 91—1984 and IEC Publication 617-12.
T *l’
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ADVANCE SN54F568, SN74F568
INFORMATION SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS
WITH 3-STATE OUTPUTS

'F568 logic diagram (positive logic)

S 17) :D

uis 1 $—
18)
o —P>- D
ENT 19 =5
- RC
& ) = [>o—
o 8 >
LOAD T
L &5 (16)
) d R1,2,47/03 FH’[;:‘— Qa
ACLR 947 R .
@ 17.2.3R
A 12,30
— M1
——1 M2 o
]
R V]
Q
£
w@?g s
L]
Ga <
L/ . 12.471C3 M‘ﬁﬂl Qg cQu
O
" 17.2,3R
g @ 1,2,3D
M1 P
e
L1 »
— ) Ga
L 1.2.4T/C3 | (14) o
R
. 47.2,3R b
c® 1.2,3D
—{m1 P
——{ M2
o {—-Gj
~
: —1 ) G4
L] > 1,2,4T/C3 113) o5
R b—
) 11238
) 1,2,3D
M1
—{m2

Logic diagrams for the four flip-flops are shown separately.
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SN54F569, SN74F569 ADVANCE
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS INFORMATION
WITH 3-STATE OUTPUTS
'F569 logic diagram (positive logic)
I (17) <{>
ub (1) ﬂD_“
cax 2 Do | 18 =5
ENT (12) D ’
e 2 N\ R
) > RC
sem 19 g —
+—— N
[OA% 35 —— |
Ga_ .
) I j>51,2,41'/c3 D_&J_’ aa
13.2,3r
AR 1230 [
M1
M2
4
—
1 Ga b
L d>7,2,47/C3 |, $ s o
43_[3 B
@ 11.2.38
8 1,2,3D F
M1
M2
=
= )— G4
/ c}?,i,ar/cs D_(,; LI
9qR
c 8 13730 —
—{M1
{ ) e
o> 7,2,4T/C3 (13} ap
qR
13,2,38
p 18 1230 P
L{m1
M2

Logic diagrams for the four flip-flops are shown separately.
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ADVANCE , SN54F568, SN54F569, SN74F568, SN74F569
INFORMATION SYNCHRONOUS 4-BIT UP/DOWN DECADE AND
BINARY COUNTERS WITH 3-STATE OUTPUTS

logic symbol, each flip-flop in ‘F568 and ‘F569 (positive logic)

TE LGd
CLK ————C> 1,2,4T/C3 b a1
CIR ——a R I
SYNC RESET (INTERNAL) =-1.2,3R o a2
DATA 1.2,3D a3
MODE1 M1
MODE2 M2

logic diagram, each flip-flop in ‘F568 and 'F569 (‘positive logic)

TE
(TOGGLE ENABLE)
CLK :{>

CIR £

] 3 [T}

. ’ g

DATA — -

MODE1 ——— N

L]

]

MODE2 | p ©

‘ a2 (a]

FUNCTION TABLE, EACH FLIP-FLOP

COUNTER INPUTS FLIP-FLOP INPUTS OUTPUTS
ACLR SCLR LOAD CLK | CLR MODE1 MODE2 TE CIK DATA a a
L X X X L X X X X X L H
H L X t H L H X ! X L H
H H L i H H H X ! H H L
H H L t H H H X ! L L H
H H H t H L L H ] X Qo Qo
H H H 1 H L L L ) X Qo Qp

*i’
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SN54F568, SN74F568 ADVANCE
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS INFORMATION
WITH 3-STATE OUTPUTS

‘F568 typical load, count, and inhibit sequences

|

mem _| ,
w L
o Y L]

NN ROONT CAREY

!
I
'
!
T
N KooNT cAREY !
T
]
[]
I
]

|
1
| : R DONT CARE NN
1 ARE

u;ﬁ@ v

A S oomnns\\\l - N \ T MU
B RN DONTCARE N | R I DON'T CARE NN Kl N
c B IDONTCAREN B I : _= = TR ' N
0 R IDONTCARE N l K I : = DON'T CARE \ |

oA_J_l_:_l'—l__l | I mzwlll |

sysays eled “

[

]

1 (I !

op LT NHRY | ' F ] !

] o !

Qc ! | | | H-ZNN | ] ]

| 1 1 1 H H l ]

Qp | 1 | { | NHRY ! | 1

[} ] ] | ! ] 1

Co I I [ L ]

| ! | [ | |

tco | ’ l | ] ] | ]

12 0 o 4, 3 2 1 [ L'Is 8

I l‘_col::,m_q | Id———coum uP——bId-——couNT Dowm—bl#lNHlB'T COUNTING‘PI

ASYNC SYNC SYNC
CLEAR CLEAR LOAD
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ADVANCE | SN54F569, SN74F569
INFORMATION - SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS
- WITH 3-STATE OUTPUTS

'F569 typical load, count, and inhibit sequences

8 1
o _
or N LJ

ENP N EDON'T CARE§ l———l

NN KoonT carey : —
e RN 1 ] IWDON'T CARENNY

A RXN0ONT CARERY 1 RN NN\ LON'T CARE N B
8 R lDON’T CARE' W : R . _N :)ON'T CARE l N

c N DONTCAREN ; N W DONTCARE N I —__—tv 1]
1
o N\ DONTCARE\\\I'& MMM \\\\DONTcAnE N MW W §
|
QA | | : | | | | NNEANN RN | ] | | || 2
1 ©
o _ 1 [ 1] 1 NES L — -~
[ [
_:__L_l NN i a
| | 1
: : l| 1 | RRHZNN 1 | 1
[ | 1 [} | [}
g ' L
[ |
cco I by ! || [ |__| |
14 15—o0 1 2 3 a4 5 14
I Id- 4>| l k——couur up—_—blda——z com]m nowu——plq-mmsrr coummeb'
ASYNC SYNC SYNC .
CLEAR CLEAR LOAD
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SN54F568, SN54F569, SN74F568, SN74F569 ADVANCE
SYNCHRONOUS 4-BIT UP/[DOWN DECADE AND INFORMATION
BINARY COUNTERS WITH 3-STATE OUTPUTS

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

Supply voltage, VCC .- .« oo -05Vto7V
Input voltaget ... ........ U -1.2Vto7V
INPUL CUITENT . o . e ettt it et e ettt e —30 mA to 5 mA
Voltage applied to any output in the disabled or power -offstate . . .............. -0.5t0 5.5V
Voltage applied to any output in the highstate . . .......................... -0.5V to Vcc
Current into outputs in the low state: RCO, CCO . ... vt vttt 40 mA

Any Q; SNB54F568, SN54F569 ... .............. 40 mA

Any Q; SN74F568, SN74F569 ... .............. 48 mA
Operating free-air temperature range: SN54F568, SN54F569............... -55°C to 150°C

SN74F568, SN74F569 .................. 0°C to 70°C
'Storage temMpPErature TANGE . .. .. v e evn e et e et ettt —-65°C to 150°C

tThe input voltage ratings may be exceeded provided the input current ratings are observed.

recommended operating conditions

SN54F’ SN74F uNIT
MIN NOM MAX MIN  NOM MAX
Vce  Supply voltage . 4.5 5 5.5 4.5 5 5.5 v
VIH High-level input voltage 2 2 Vv
VL Low-level input voltage . 0.8 0.8 \
VIK Input clamp current -18 -18 mA
CO, CC -1 -1
loH High-level output current Ay Q Y 3 mA
loL Low-level output current RCO, tCO 20 20 mA
Any Q 20 24
TA Operating free-air temperature -55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
PARAMETER TEST CONDITIONS SN5AF SN74F UNIT
MIN TYP¥ MAX | MIN TYP¥ MAX.
ViK Veec =45V, I = ~18 mA -1.2 -1.2 \
Vou § Any output Vee =45V, IoH = —1mA 2.6 3.4 2.5 3.4 v
Any Q Ve =45V, loH = -3 mA 2.4 3.3 2.4 3.3
RCO, CCO Vec =45V, loL = 20 mA 0.3 05 03 0.5
VoL Vce = 4.5V, oL = 20 mA 0.3 05 03 05 v
Any Q Vee =45V, oL = 24 mA 035 05
lozH Vee = 5.5V, Vo =27V 50 50 uA
lozL Vee = 6.5V, Vo =05V -50 -50 A
h Vee =55V, V=7V 0.1 0.1 mA
H Vce = 5.5 V, Vi =27V 20 20 | uA
ENT, [OAD -1.2 -1.2
h mA
All other Vee = 5.5V, V| =05V -0.6 -0.6
IosY Ve = 5.5V, Vo =0 -60 -150 | -60 -150 | mA
Icc Vee =65V See Note 1 45 67 45 67 mA
*All typical values are at Vcc = 5V, TA = 25°C.
YNot more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
S5For the SN74F at Ve =4.75VandIgy = —1 mAto —3mA, Vgy min = 2.7V, o
NOTE 1: Icc is measured after applying a momentary 4.5 V, then ground, to the clock input with B and ENT, ACLR, and SCLR inputs
high and all other inputs low.
- +
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ADVANCE SN54F568, SN54F569, SN74F568, SN74F569
INFORMATION SYNCHRONOUS 4-BIT UP/[DOWN DECADE AND
BINARY COUNTERS WITH 3-STATE OUTPUTS

timing requirements

Vee =5V, Vcec = 45Vtob5V,
Ta = 25°C TA = MIN to MAX? oNIT
'F568, 'F569 SN54F° SN74F°
MIN MAX | MIN MAX | MIN MAX
fclock Clock frequency 0 100 0 90 | MHz
tsu Setup time, data (A, B, C, D) 4 4.5 ns

high or low before CLK?
thold H.old time, data (A, B, C, D) 3 35 ns
high or low after CLKt
Setup time, ENP and ENT
high or low before CLKt
Hold time, ENP and ENT
high or low after CLK?T
Setup time, LOAD
high or low before CLKt
Hold time, LOAD
high or low after CLK?

o
T
=X
[-%
[=]
[=]
3
w

‘F568, high 11 12.5
t Se_t—up time, 'F568, low 16.5 17.5 ns »
u U/D before CLKT ‘F569, high 1 12.5 L4
'F569, low 7 8 8
. Hold time, UD o o ns =
hold high or low after CLK? n
tau ﬂ) time, High 9.5 10.5 ns S
SCLR before CLK? Low 8.5 9.5 ©
nayg 101 time, SCIR o o . (a]
high or low after CLK?
tw Pulse duration, CLK r;?: : ;: : ns
tw Pulse duration, ACLR low 4.5 5 ns
Inactive-state setup time,
'su ACIR high before CLK1? 6 ’ ne

1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
tInactive-state setup time is also referred to as ‘‘recovery time'’.

‘{i,;
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SN54F568, SN54F569, SN74F568, SN74F569 ADVANCE
SYNCHRONOUS 4-BIT UP/[DOWN DECADE AND INFORMATION
BINARY COUNTERS WITH 3-STATE OUTPUTS :

switching characteristics (see Note 2)

Veg =5V, Vee =45Vte5.5V,
CL = 50 pF, CL = 50 pF,
R1=500Q, R1=500Q, :
FROM TO
PARAMETER INPUT) (OUTPUT) R2 = 5009, R2 = 500Q, UNIT
TA = 25°C Ta = MiNtoMAXT
"F568, ‘F569 SNG4F’ SN74F’
MIN TYP MAX | MIN MAX | MiN MAX
fmax 100 115 90 MHz
4 2 6.1 i 2. 5
PLH CLK o 2 6 8.5 2 9 N
tPHL 3.2 86 115 3.2 13
tpLH —_ 47 11.6 155 4.7 17.5
CLK RCO
tPHL 32 81 T 3.2 25| ™
tpLH — . 1.7 41 6 17 7
ENT
tPHL RCo 17 56 8 17 9| ™
tpLH — — 2.7 8.1 1 2.7 12.5
U/D {'F568 RCO ns
i tPHL /ot : 3.2 12.1 16 3.2 18
2 tpLH — — 2.7 8.1 K] 2.7 12.5
UD (F569) | RCO ns
- tPHL : 32 7.6 105 3.2 12
- tpLH i 1.7 541 7 1.7 )
CLK CcCO ns
O tPHL 1.2 4.1 6 1.2 7
o tPLH _ 17 46 65 1.7 75
-+ ENP, ENT cco : . . . . ns
o tPHL 3.2 8.1 1 3.2 12.5
v tPHL ACLR Q 4.2 9.6 13 4.2 14.5 ns
= tpzH 5 0 1.7 5.1 7 1.7 CH
8 tpzL 2.2 5.6 8 2.2 9
- tpHZ - ] a 1 46 65 1 151
o tpLz: 1.2 4.1 6 12 7

TFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 2: See Genera! Information for load circuits and waveforms.

{i’
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SN54F620 THRU SN54F623, SN74F620 THRU SN74F623

OCTAL BUS T

RANSCEIVERS

D2932, MARCH 1987

@ Local Bus-Latch Capability SN54F° . . . J PACKAGE
SN74’ ... DW OR N PACKAGE
© Choice of Inverting or Noninverting Logic (TOP VIEW)
©® Choice of 3-State or Open-Collector Outputs GaB[T1 vee
© Package Options Include Plastic ‘’Small A1[]2 GBA
Outline’’ Packages, Ceramic Chip Carriers A2[s B1
and Standard Plastic and Ceramic 300-mil A3[]s B2
DIPs A4[]s B3
As([Je B4
@ Dependable Texas Instruments Quality and as 7 85
Reliability Aa7[]s B6
A8[]s B7
DEVICE OUTPUT LOGIC GND u 10 B8
'F620 3-State Inverting
‘F621 Open-Collector Noninverting
‘F622 Open-Collector Inverting SN54F” . . . FK PACKAGE
‘F623 3-State Noninverting {TOP VIEW)
o O
N =< Om
description ‘ < <O >0 2
These octal bus transceivers are designed for 12019 ’
asynchronous two-way communications A3l4 8[fB1 ,‘2
between data buses. The control function A4S 17[]B2 (]
implementation allows for maximum flexibility in Asé 16[] B3 2
timing. : A6]7 15[} B4 I7,)
. A7]]8 14} BS
These devices allow data transmission from the 1011 12 13 s
A bus to the B bus or from the B bus to the A ]
bus depending upon the logic levels at the enable 2 2 258 (]
inputs (GBA and GAB). _ o
The enable inputs can be used to disable the
device so that the buses are effectively isolated.
The dual-enable configuration gives the octal bus transceivers the capability to store data by simultaneous
activation of GBA and GAB. Each output reinforces its input in this transceiver configuration. When both
control inputs are activated and all other data sources to the two sets of bus lines are at high impedance,
both sets of bus lines (16 in all) wili remain at their last states. The 8-bit codes appearing on the two sets
of buses will be identical for-’F621 and 'F623, or complementary for the 'F620 and 'F622.
The SN54F620 through SN54F623 are characterized for operation over the full military temperature range
of —565°C to 125°C. The SN74F620 and SN74F623 are characterized for operation from 0°C to 70 °C.
FUNCTION TABLE
ENABLE INPUTS OPERATION
GBA GAB ‘F620, 'F622 ‘F621, ‘F623
L L B data to A bus B data to A bus
H H A data to B bus A data to B bus
H L Isolation Isolation
L H —Bidata to A bus, B data to A bus,
A data to B bus A data to B bus
UNLESS OTHERWISE NOTED this document contains . . Copyright © 1987, Texas Instruments Incorporated
FROBUCTION DATA normain o 2 o Texas NP
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SN54F620 THRU SN54F623, SN74F620 THRU SN74F623
OCTAL BUS TRANSCEIVERS

logic symbols?

sjeays eieq IS

Sea (19) >

(1)
GAB ————

)
3

>
w
E
4
b 4

A0

2
a

2

)
b

>
o

>
o

A0

2

)
b

>
N

[ 3

i

P4
@

[2)]

@

>
I:l;
—je

GAB

o

;(—1.

)

&

8

I’it |'1{|’1

[ 3

S

l

—e

[ 3

i

4

[ 3

B1

82.
B3
B4
BS
B6

B7

Sl A

(18)
B1

(11)
B8

‘F621
GBA (19) EN1
cas Y EN2
A1 (tz’ -2} 1 G g 81
W 2ol —m
R
Azt {16) 83
s
a2 $'5! B4
o i
(6) 14
A5 < B5
ol
A6 @ - B6
T
a7 &l 2 B7
ol
(9) (11)
A8 B8
'F623
e TRLLLLN N [P
gag EN2 'J
Al ‘tz' % 1 & B1
A2 8 v o B2
T
a3 PR
T
A4 ‘tm DAL B4
A5 ‘t& < M)BS
A6 @ )3 B6
_T.4_
(9) (11)

TThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
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SN54F620 THRU SN54F623, SN74F620 THRU SN74F623
OCTAL BUS TRANSCEIVERS

logic diagrams (positive logic)

‘F620° "F621
GBA——%—— EBA———b—-‘
GAB—DJ GAB—D:,
'
5} o
:(Q —e
Al—o '»B,.ﬁ 6—81 A1—e 81
o
4{.
£
3
A2—@ ¢ Jp——-az AZ—g@ ] ¢—n2
B — Q)
TO OTHER SIX TO OTHER SIX
TRANSCEIVERS TRANSCEIVERS /)]
hé]
3
'F622 ‘7623
=
E;BA——_—cD-1 5BA—CD—‘ ]
G GAB L]
| * (o]
(o3
H ~N
A1—e C g A1—e ¢ —B1
-
B; 1%
’
£_| <
A2 —¢ 0——B2 A2—@ 1 @—B2
| 4
B 4>
1} ‘} v v
TO OTHER SIX TO OTHER SIX
TRANSCEIVERS TRANSCEIVERS
{i’ .
TEXAS 2-243
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SN54F620, SN54F623, SN74F620, SN74F623
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

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

Supply voltage, VcC
Input voltage T
0T o1 o U =T )
Voltage applied to any output in the disabled or power-off state
Voltage applied to any output in the high state
Current into any output in the low state: SN54F620, SN54F623 (Any A)
(Any B}

SN74F620, SN74F623 (Any A)

(Any B)

Operating free-air temperature range: SN54F620, SN54F623
SN74F620, SN74F623

Storage temperature range

tThe input voltage ratings may be exceeded provided the input current ratings are observed.

-05Vto7V
-12Vto7V
—30 mA to 5 mA
-0.5Vto55V

—-0.5V to Vce
40 mA

.............. 48 mA
-55°C to 125°C
0°C to 70°C
—-65°C to 150°C

recommended operating conditions
SN54F620 SN74F620
SN54F623 SN74F623 UNIT
MIN NOM MAX | MIN NOM MAX
Vcc  Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage 2 2 \2
ViL Low-level input voltage 0.8 \
ik Input clamp current -18 mA
loH High-level output current 2:: g T __12 mA
loL Low-level output current Any A 20 24 mA
Any B 48 64
TA Operating free-air temperature -55 125 (o] 70 °C
e
2-244
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SN54F620, SN54F623, SN74F620, SN74F623
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

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

) SN54F620 SN74F620
PARAMETER TEST CONDITIONS SN54F623 SN74F623 UNIT
MIN _TYP! MAaX | MIN TYP! MAX
VIK Vee = 45V, I = -18 mA -1.2 -1.2 \4
Any A ) IoH = -t mA 2.5 3.4 2.5 3.4
IoH = -3 mA 2.4 3.3 2.4 3.3
VoHI Vee = 45V IoH = -3 mA 2.4 3.3 2.4 3.3 \
Any B IoH = — 12 mA 2 32 ,
loH = —15 mA 2 3.1
Any A loL = 20 mA
oL = 24 mA 0.35 0.5
VoL Ay B Vee = 45V oL = 48 mA v
Y loL = 64 mA 0.42 0.55
Aand B V| =55V 1
h GAB or GBA Vee = 8.5V V=7V 01| ™
A an
IIH GAchtl)rB'(_SBA Vce = 6.5V, Vi=27V ;(0) uA
A and B -0.65 —0.65
TR GAB or GOA Vecec = 5.5V, V| =05V 06 06 mA &
Any A —60 —150 | -60 —~150 (]
los’ &y 8 vee = 5.5V, Vo =0 ~100 ~225 |-100 —225 | ™A _8
IccH 70 92 N
‘F620 lccL 84 110 ©
Icc Vece = 5.5 lccz 70 92 mA R
IccH 110 40 8
'F623 IccL 110 140
Iccz 99 130

TAll typical values are at Voe = 5V, TA = 25°C.

$For I/O ports, the parameters ||y and Ij_include the off-state output current.

SNot more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.
YFor SN74F620 and SN74F623 at Vo = 4.75Vand Igy = —~1 mAto — 3 mA, Voy min = 2.7 V.

i .
Texas b 2.245
INSTRUMENTS
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SN54F620, SN54F623, SN74F620, SN74F623
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

‘F620 switching characteristics (see Note 2)

Vec =56V, Vec =45Vtob55V,
CL = 50 pF, CL = 50 pF,
R1 = 500 @, R1 = 500 ,
PARAMETER (.F:p%“% (ou:gun A2 = 500 . R2 = 500 2. UNIT
Ta = 25°C Ta = MIN to maxt
F620 SN54F620 SN74F620
MIN  TYP MAX | MIN MAX | MIN MAX
tPLH i 1.7 4.1 6.5 1.2 7.5
tPHL A B 1 21 45 1 5| ™
tPLH 1.7 4.1 6.5 1.2 7.5
TPHL B A T 21 45 1 5| "
tpZH _ 22 7.1 105 : B 1.7 11.5
P71 GBA A 32 7.1 105 BT 2.7 11.5 ns
tPHZ _ 1.7 41 7.5 | ’ 1.2 8
tpLz GBA A 1.2 4.1 7 < 1 7.5 ns
tpzH 3.7 7. 105 3.2 11.5
2 Pzl GAB B 3.7 71 10 3.2 1 ns
tPHZ 2.2 6.1 9.5 1.7 10.5
tpLZ GAB B 3.2 6.1 9.5 2.7 10.5 ns
O
0
3 ‘F623 switching characteristics (see Note 2)
2 Vee = 6V, Ve = 45Vt 5.5V,
?D- CL = 50 pF, CL = 50 pF,
o R1 = 500 @, R1 = 500 Q,
Ta = 25°C Ta = MIN to MAXT
'F623 SN54F623 SN74F623
MIN _TYP  MAX | MIN MAX [ MIN MAX
tPLH 1.2 3.6 5.5 1.2 6.5
TPHL A B 22 4.6 7 : 1.7 75| "™
tPLH 1.2 36 5.5 1.2 6.5
TPHL B A 17 41 65 T 1.7 75| ™
tpzH _ 31 81 105 o 3.1 12
TPzl GBA A 28 71 95 : | 28 | "
tPHZ _ 1.7 41 6.5 | . 1.7 7.5
tPLZ GBA A 1.7 41 65 i 1.7 7] "™
tpzH 28 7.6 10 | 28 11.5
Pzl GAB B 28 6.6 9 2.9 95| "
tPHZ 22 56 85 2.2 10
Lz GAB B 3.2 66 9 3.2 0] ™
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. .
NOTE 2: See General Information for load circuits and waveforms.
. }
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SN54F621, SN54F622, SN74F621, SN74F622
OCTAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS

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

Supply voltage, VCC + + -+ vt o i i e e i e e e -05Vto7V
Input voltage® .. ............... R e e -1.2Vto7V
R o1V G oW =T o | —30 mA to 5 mA
Voltage applied to any output in the highstate ...................... iv... —0B5Vtob5V
Current into any output in the low state;: SN54F621, SN54F622 (Any A) ......... ..... 40mA
(AnyB) ............ .. 96 mA

SN74F621, SN74F622 (Any A) .............. 48 mA

(Any B) ............. 128 mA

Operating free-air temperature range: SN54F621, SN54F622 ............... -55°C to 125°C
SN74F621, SN74F622 . ...........cvvn.. 0°C to 70°C

Storage temperature ranNge . .. ..o v vt v oo s oo ma e e ie e e —-65°C to 150°C

TThe input voltage ratings may be exceeded provided the input current ratings are observed.

recommended operating conditions

SN54F621 SN74F621
SN54F622 SN74F622 UNIT 2
MIN NOM MAX MIN NOM MAX
Vee  Supply voltage | 4.5 5 : 5.5 4.5 5 5.5 \ 7
ViH  High-level input voltage ¢ 2 \ -
- : [+}]
VL Low-level input voltage 0.8 \ 7
K Input clamp current -18 | mA =
VoH High-level output voltage 55| V w
loL Low-level output current 2:z : Zi mA g ‘
TA Operating free-air temperature -56 126 [¢] 70 °C Q

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

SN54F621 SN74F621 ~
PARAMETER TEST CONDITIONS SN54F622 SN74F622 UNIT
MIN _TYP¥ MAX | MIN TYP! MAX
ViK Vce = 45V, | = -18 mA -1.2 -1.2 v
1o0H Vee = 45V, VoH = 6.5V 0.1 0.1 mA
Any A loL = 20 mA 0.3 0.5
v loL = 24 mA 035 0.5
oL Any B Vee = 48V oL = 48 mA | 0.38" 0.55 v
oL = 64 mA 0.42 0.55
I A and B V| =55V 1
GAB or GBA Vee = 8.8V Vi =7V 01| ™
1§ fad® Vv V| =27V 70
GABorGBA | < JCC =58V =4 20| "
LS A and B v 65 v Vi = 0.5V -0.65 -0.65
GAB or GBA cc =5 =5 } -0.6 06| ™
F621 IccH 105 140
| IccL 105 140
cc Vee = 5.5V mA
F622 IccH 37 48
IccL 68 90
*All typical values are at Vo = 5V, Tp = 25°C.
SFor 110 ports, the parameters ||y and |j_ include the off-state output current,
TExAs b : 2-247

INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265



SN54F621, SN54F622, SN74F621, SN74F622
OCTAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS

‘F621 switching characteristics (see Note 2)

sjeoys ereq BN

Vec =5V, Vege =4.5Vto55V,
CL = 50pF, Cy = 50 pF,
PARAMETER FROM To :; i :gg g :; - :gg g UNIT
INPUT OUTPUT, = ‘ = ’
: ! ! ! Ta = 25°C Ta = MIN to MAXT
*F621 SN54F621 SN74F621
MIN TYP MAX | MIN MAX | MIN MAX
1
PLH A B 6 95 12| 5.5 13| 5.5 13 ns
tPHL 25 3.8 8 2 8.5 2 8.5
1]
PLH a A 6 9 12| 5.5 125 | 5.5 12.5 ns
tPHL 2.5 4 7.5 2 8 2 8
tPLH _ 6 10 135 )| 55 14| 5.5 14
A ns
PHL GBA 35 65 106 | 2.5 11| 25 11
1)
PLH GAB 8 7 12 15 6 17 6 17 ns
tPHL 35 6.5 9.5 3 10 3 10
‘F622 switching characteristics (see Note 2)
Vec =5V, Vec =45Vtob55V,
Cp = 50 pF, CL = 50 pF, )
R1 = 500 Q, R1 = 500 Q,
PARAMETER (m,‘m) (oul-rgun R2 = 500 Q, R2 = 500 ©, UNIT
Ta = 25°C TA = MIN to maxt
'F622 SN54F622 SN74F622
MIN __TYP __MAX | MIN MAX_ | MIN MAX
tpLH A 5 7.2 106 125 7.2 13.5
tPHL 1 36 655 1 6| "
tPLH B A 6.7 9.6 12 6.7 12.5
tPHL X 5 1 5.5 ns
tPLH 7.2 101 12 7.2 12.5
tPHL GBA A 4 76 10 4 05| ™
tPLH 9.2 12.1 145 9.2 15.5
PHL GAB B R 9 P a5 | ™
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
NOTE 2: See General Information for load circuits and waveforms.
%
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MECHANICAL DATA

ORDERING INSTRUCTIONS

Electrical characteristics presented in this data book, unless otherwise noted, apply for circuit type(s) listed
in the page heading regardless of package. The availability of a circuit function in a particular package is denoted
by an alphabetical reference above the pin-connection diagram(s). These alphabetical references refer to
mechanical outline drawings shown in this section.

Factory orders for circuits described in this catalog should include a four-part type number as explained in the
following example.

EXAMPLE SN 74F245 N 4

(1. Prefix }

MUST CONTAIN TWO TO FOUR LETTERS

SN Standard Prefix
SNJ JEDEC PUBLICATION 101, Class B
JANB  MIL-M-38510 Qualified

n - L )
CZ. Unique Circuit D ption }

MUST CONTAIN SIX TO TEN CHARACTERS
(From Individual Data Sheet)

Examples:

54F00
74F74
54F114
74F245

MUST CONTAIN ONE OR TWO LETTERS

D, DW (“’Small Outline’’ Packages)T

J, JT, N, NT (Dual-in-Line Packages) T

FK (Chip Carriers}

(From pin-connection diagram on individual data sheet)

(4. Instructions (Dash No.)

3 PEP processing, level 3 (N or NT packages only)

TThese circuits in dual-in-line and *’small outline’” packages are shipped in one of the carriers shown below. Unless a specific method
of shipment is specified by the customer (with possible additional costs), circuits will be shipped in the most practical carrier. Please
contact your Tl sales representative for the method that will best suit your particular needs.

““Small Qutline’’ (D, DW)
Dual-in-Line (J, N}
— A-Channel Plastic Tubing

— Tape and Reel

{ip
Texas
INSTRUMENTS
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MECHANICAL DATA

D plastic ‘‘small outline’’ packages

Each of these ‘’small outline’’ packages consists of a circuit mounted on a lead frame and encapsulated
within a plastic compound. The compound will withstand soldering temperature with no deformation, and
circuit performance characteristics will remain stable when operated in high-humidity conditions. Leads

require no additional cleaning or processing when used in soldered assembly.

D PLASTIC PACKAGE
(16-pin package used fol

r illustration)

A

6,20 (0.244)
5,80 (0.228)
4,00 {0.157)
381101500 || 4

T HAAANAAAHA

j
il

1,75 (0.069) °
1,35 (0.053)

T H

7° NOM
4 PLACES

8
tHE
0,50 (0.020)

X 45°
0,25 (0.010)

vy

0,203 (0.008) _T

5,21 (0.205)
4,60 (0,181)

0,229 {0.0090}
0,190 {0.0075}

—

0,102 (0.004) 0,457 (0.018) -l le-7° Nom e
0,356 (0.014) 4 PLACES
. 0,79 (0.031) 1.12 (0.044)
0.28 (0.011) PIN SPACING 051 (0.020)
1,27 (0.050)
{See Note A)
PINS
8 14
DIM 16
4, . ,
A MIN 80 8,55 9,80
(0.189) | (0.337) | (0.386)
5,00 3 )
A MAX 8,74 10,00
(0.197) | (0.344) | (0.394)
ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES
NOTES: A. Leads are within 0,25 (0.010) radjus of true position at maximum material dimension.
B. Body dimensions do not include mold flash or protrusion.
C. Mold flash or protrusion shall not exceed 0,15 (0.006).
D. Lead tips to be planar within +0,051 (0.002) exclusive of solder.
Texas W
3-4 EXAS
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MECHANICAL DATA

DW plastic ‘*small outline’’ packages

Each of these ‘‘small outline’’ packages consists of a circuit mounted on a lead frame and encapsulated
within a plastic compound. The compound will withstand soldering temperature with no deformation, and
circuit performance characteristics will remain stable when operated in high-humidity conditions. Leads
require no additional cleaning or processing when used in soldered assembly.

DW PLASTIC PACKAGE
{20-pin package used for illustration)

A

fRBAAARARY

10,65 (0.419)
10,15 (0.400)

7.55 (0.297)
7,45 (0.293)

® 10
+ HUUHEEUEEY

7° NOM
26500000 | 4 PLACES 9.0 (0.354)
2,35 (0.093) 0,5 10.02) X 45«] 8,6 (0.338)

— m=) .
+ M + T—[
03000120 ¥ oo _.I l__0.490 (0.019) 'f;:’f‘;;“c \A' 7° NOM
0.10 (0.004) | I 0,350 (0.014) 0,320 (0.013) T %4 praces
ores0aan | 1 0,230 (0.008) 1,27 (0.050)
0,585 (6.023) 1 0,46 (©.016)
1,27 (0.050] TP {See Note A}
PINS
. 2i t
DIM 16 0 24 28
A MIN 10,16 12,70 15,29 17,68
{0.400) | (0.500) | (0.602) | (0.696)
A MAX 10,36 12,90 15,49 17.88
(0.408) [ (0.508) | (0.610) | (0.704)

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY. IN INCHES

TThe 28-pin package drawing is presently classified as Advance Information.

NOTES: A. Leads are within 0,25 (0.010) radius of true position at maximum material dimension.
B. Body dimensions do not include mold flash or protrusion.
C. Mold flash or protrusion shall not exceed 0,15 (0.006).
D. Lead tips to be planar within £0,051 (0.002) exclusive of solder. : ’

Texas W
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MECHANICAL DATA

FD and FK leadless ceramic chip carrier packages

Each of these hermetically sealed chip carrier packages has a three-layer ceramic base with a metal lid
and braze seal. The packages are intended for surface mounting on solder lands on 1,27 (0.050-inch)
_centers. Terminals require no additional cleaning or processing when used in soldered assembly.

FK package terminal assignments conform to JEDEC standards 1, 2, and 11.

44-TERMINAL FD and FK

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

]
A D AND FK PACKAGES
B NO. OF A ]
28 27 26 25 24 23 22 21_20 19 18 TERMINALS MIN MAX MAX MIN MAX
AV VA VAV Ve aYa el Ve Vo
2 8,69 9,09 9,09 1,63 2,03
2 L, 10.342) (0.358) | 10.358) | (0.064) (0.080)
. 2 11,23 11,63 | 1163 | 163 2,03
* (0.442)  (0.458) | (0.458) | (0.064) (0.080)
n 18 2 16,26 16,76 14,22 1.75 3.05
2 e (0.640)  (0.660) | (0.560) | (0.069) (0.120}
2 . 52 18,78 19,33 | 1422 | 2.08 3.05
o N 10.739)  (0.76%) | (0.560) | 10.082) (0.120)
. 23,83 24,43 | 21.89 | 2.08 3.05
38 1" 10.938)  (0.962) | (0.862) | (0.082) (0.120)
3 10 5 28,83 2959 | 27.05 | 2.08 3.05
2 , 11135 (1.165) | 11.065) | 10.082)  (0.120)
38 8
INDEX CORNER
as \ 7
- 40 41 42 43 44 1 2 3 4 5
q 0.64 (0.1 025)'.*
! 0.32 (0.015) l
2,41 {0.095) ~Fosawozs [ |
1,91 (0.0 038 10015)
10,0751 0.38 10.015) o)
0,635 (0.025) TYP .
0,635 x 1.27 =
DE.BB 10.026 x 0.0500 [
TYPICAL
35 PLACES =3
{See Note A) . :]
& E]llﬁ 1H - e
1.27 (0.050) =
+— 3
o |
1.40 (0.055) -3 ]
1,14 10.0451 Y7 1,14 (0.045) )
ANARRARARRAAS™"™ &
el b/ A swons e
B 0.381 (0.015) 0.89(0.035)
0,076 (0.003)

3-6

NOTE A: The checkerboard pattern is aligned vertically with the contact pads and is symmetrical honzontally as shown; it is applicable

to some 44-terminal packages only.
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MECHANICAL DATA

J ceramic dual-in-line package

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and a lead frame.
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows
on 7,62 (0.300) centers. Once the leads are compressed and inserted, sufficient tension is provided to
secure the package in the board during soldering. Tin-plated (‘’bright-dipped’’) leads require no additional
cleaning or processing when used in soldered assembly.

14-PIN J CERAMIC

19,94 (0.785)
19,18 (0.755)

le

-

P0G
ANANANANANANAN

>
e

0,63 (0.025) R NOM \

L.
e

| 7.87 (0.310)
7,37 {0.290)

YU
I 7.11(0.280) @@@@@

6,22 (0.245)
¢l L 427 0,51(0.020) MIN—] - I‘ 1,78 {0.070) MAX 14 PLACES
[ {0.050) NOM

A GLASS
5,08 (0.200) SEALANT
T

OdJ
(OLe

MAX

— PLA
o SEATING PLANE 0,69 (0.027) MIN
% 14 PLACES

" PLACEsrv\\“ - 0,58 (0.023) 1) 0 2ces
0.36 ] — “"0,38 (0.015)
.36 (0.014) 3,30 (0.130)

0,20 {0.008) MIN 2,54 (0.100)
14 PLACES 1,78 (0.070) PIN SPACING 254 (0,100) T.P.

4PLACES (See Note A)

Falls Within JEDEC TO-116 and EIA MO-001AA Dimensions

W

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

NOTE A: Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. S
1)
(a]
1]
2
c
©
£
Q
=
i
l . 3-7
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MECHANICAL DATA

J ceramic dual-in-line package

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and a lead frame.
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows
on 7,62 (0.300) centers. Once the leads are compressed and inserted, sufficient tension is provided to
secure the package in the board during soldering. Tin-plated (*‘bright-dipped’’} leads require no additional

cleaning or processing when used in soldered assembly.

16-PIN J CERAMIC

1 ¢
7.87 (0.310)
7,37 (0.290)

Il 7,11(0.280) ¢
6,22 (0.245)
~.1 - 1,27 (0.050) NOM

- SEATING PLANE

105°
90°
16 PLACES
/J 0,36 {0.014)
470,20 (0.008)
16 PLACES

19,94 (0,785
19,18 (0.755)
®OEO® ®l
0,63 (0.025) R NOM
PPy Yy
OO OOO
- .1 r 1,78 {0.070) MAX 16 PLACES
A ], GLASS
5,08 (0.200) SEALANT
MAX
0,51 (0.020) 0,69 (0.027) MIN
MIN 12 PLACES
3,30 (0.130) 0,58 (0.023)
MIN 0,38 (0.015)

16 PLACES
0,305 (0.012) MIN

i
4PLACES H*L

PIN SPACING 2,54 (0.100) T.P.
(See Note A)

1,27 (0.050)

0,38 (0.015) 4PLACES

# For memories of 64 bits and up, a few MSI/LS) products in Series 54/74 and Series 545/74S that are
derived from memory circuit bars, and complex HCMOS parts, this maximum is 7,62 (0.300). All other
dimensions apply without modification. .

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

NOTE A: Each pin centerline is located within 0,25 (0.010) of its true longitudinal position.

ip
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MECHANICAL DATA

J ceramic dual-in-line package

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and a lead frame.
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows
on 7,62 (0.300) centers. Once the leads are compressed and inserted, sufficient tension is provided to
secure the package in the board during soldering. Tin-plated (‘‘bright- dlpped”) leads require no additional
cleaning or processing when used in soldered assembly.

20-PIN J CERAMIC

- 24,76(0.975) )
l‘ 23,62 (0.930) —‘
OICICIOICXOIO]
NN N QP O O
& 0,63 (0.025) R NOM
| 7.87(0.310)
7,37 (0.290)
le— 7,62 (0.300) A YA AT AT TN

6,22 (0.245) @@@@@@@@

0,51 (0.020}
-—I i‘ 1,27 (0.050) NOM ) MIN -| Iﬂ— 1,78 (0.070) MAX 20 PLACES

GLASS
5,08 (0.200) 4 SEALANT
MAX
_SEATING
PLANE 330 (0.130) __l | 0,69 (0.027) MIN
MIN 16 PLACES
0,36 (0.014)
0,20(0.008) | 0.305(0.012) MIN -] 958 (002
20 PLACES 4PLACES 58 (0.015)
1,27 (0.050) 20 PLACES
0,38 (0015) T [~
4PLACES

PIN SPACING 2,54 (0.100) T.P.
(See Note A}

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

NOTE A: Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 1:%
(a]
©
2

c
©
£
O
=
i
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MECHANICAL DATA

JT ceramic dual-in-line package

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and a lead frame.
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows
on 7,62 (0.300) centers. Once the pins are compressed and inserted, sufficient tension is provided to
secure the package in the board during soldering. Tin-plated (‘‘bright-dipped’’) pins require no additional
cleaning or processing when used in soldered assembly.

NOTE: For 24-pin packages, if no second letter or row spacing is specified, the package is assumed to have 15,24 (0.600) row spacing.

NOTE A: Each pin centerline is located within 0,25 (0.010) of its true longitudinal position.

24-PIN JT CERAMIC
32,51 {1.280) MAX
OE@OAE®EO®EO®
ATATATATATAVhTATATATATE
0,63 (0.025) R NOM
& 8,13 (0.320)
7,37 {0.290)
i PAYATATATAPAPITAVAVATLY
622 (0.285) OOOOEEOEE®H®
1,27 (0.050) NOM vl
27 (0. MIN 1,78 (0.070)
"I I —-I .76 10.030) 24 PLACES GLASS
¥ 1 SEALANT
5,08 (0.200)
MAX
“ SEATING ' T
PLANE
3 R Ao
0,36 (0.014) —-—'\\"" 3'3%3(,130) . _’I 3%}%:%3
2 0,20 (0.008) 24 PLACES
® 24 PLACES PIN SPACING 2,54 (0.100) T.P,
g. : 2,54 (0.100) MAX (See Note A)
m 4 PLACES
g- ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES
Y
v
o
=
Q
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MECHANICAL DATA

N plastic dual-in-line package

This dual-in-line package consists of a circuit mounted on alead frame and encapsulated within an electrically
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation,
and circuit performance characteristics will remain stable when operated in high-humidity conditions. The
package is intended for insertion in mounting-hole rows on 7,62 (0.300) centers. Once the leads are
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering.
Leads require no additional cleaning or processing when used in soldered assembly.

14-PIN N PLASTIC

19,8 (0.780}
18,0 {0.710)

OOOO®

ATAYTANAVA

D@
D@

24 (0.093) R NoM —{—+7)
[ 7825025 28 (0.110) NOM —|=—a|
{0.300 + 0.010)

6,35+ 0,25 SN
{0.250 = 0.010) @@@ @ @@

+ 2,0 (0.080) NOM

4

¥ =178 (0.070) MAX 14 PLACES
— 0,51 (0.020]
02500100 508 (o.zoo*) max MIN L |
NOM ’ 1 __\
—SEATING PLANE
0,84 (0.033) MIN
! ’( = 1apLACES

{0.080 + 0.020)

4PLACES PIN SPACING 2,54 (0.100) T. P.
(See Note A)

90°
1aPLACES _ \lem 93sloma 0,533 (0.021)
Y X 3,17 (0.125) MIN 0,381 (0.015)
14 PLACES 14 PLACES
See N
{See Notes B and C) 203:051 | {See Notes B and C}

Falls Within JEDEC TO-116 and EIA MO-001AA Dimensions
ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position.
B. This dimension does not apply for solder-dipped leads.
C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating
plane.

[
-
©
(a]
©
=
c
1]
L
Q
Q
=

Texas ‘Q’f 311
INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265



ejeq |esiueyosyy MW

MECHANICAL DATA

N plastic dual-in-line package
This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an electrically
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation,
and circuit performance characteristics will remain stable when operated in high-humidity conditions. The
package is intended for insertion in mounting-hole rows on 7,62 {0.300) centers. Once the leads are
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering.
Leads require no additional cleaning or processing when used in soldered assembly.

16-PIN N PLASTIC

‘-—— 19,8 (0.780) MAX —-l

7621 025
— g 2,4 (0.093) R NOM—]
{0.300 ¢ 0.010) f ) a

[ 6,35 0,25
(0.250 = 0.010)

\YAVAVAVAW
"1 I--— 2,0(0.080) NOM @ @@ @®©®
¥
j *—0.25 {0.010) NOM 051 {0.020)

=
MIN
5080200 MAX ¢ | AH
0 l SEATING PLANE ? "'l M 0,84 (0.033) MIN
5 ™ 12 PLACES

°F
36 PLACES _.“._ 0,36 (0.014)
' 0,25 {0.010 0,533 (0.021)
16 Pl‘.ACES 317 (0.125) MIN 0,381 {0.015)
(See Notes B and C}) 1,65 {0.065) 16 PLACES
0,38 {0.015) {See Notes B and C)
4 PLACES PIN SPACING 2,54 {0.100) T. P,
(See Note A)
Parts may be supplied in accordance
with the alternate side view at the ALTERNATE SIDE VIEW
option of Tl plants located in Europe. _ﬂ F_‘l]a (0.070) MAX 16 PLACES
In this case, the overall length of the
package is 22,1 (0.870) max. 0,51 (0.020)| l
N
5,08 (0.203) MAX Mil
f 0,84 (0.033) MIN
16 PLACES
3,17 (0.125) MIN ~»fje 8’33 (0.0f;)
16 PLACES
w (See Notes B and C)
1,02 (0.040} PIN SPACING 2,54 (0.100) TP
4 PLACES (See Note A)

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

NOTES: A. Each pin centerline is located within 0,25 {0.010) of its true longitudinal position.
B. This dimension does not apply for solder-dipped leads.
C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating

plane.

312 TeExAs "\"
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MECHANICAL DATA

N plastic dual-in-line package

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an electrically
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation,
and circuit performance characteristics will remain stable when operated in high-humidity conditions. The
package is intended for insertion in mounting-hole rows on 7,62 (0.300) centers. Once the leads are
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering.
Leads require no additional cleaning or processing when used in soldered assembly.

20-PIN N PLASTIC

| 7622025
(0.300 + 0.010)

1 7.11 (0.280)
6,61 (0.260)

‘2,0 10.080) NOM

2,4(0.093) R NOM—]
2,8(0.110) NOM —

VA
0]0)

TOUTYOY
OOOOOOO®

24,77 (0.975)
2322 (0914}
—+]  |¢-1,78 (0.070) MAX 20 PLACES
|

i En,zs (0.010) NOM | ]
5.08 (02000 MAX |
T SEATING PLA 0,84 (0.033) MIN
105° 051(0.020) 16 PLACES
90" i 0,533 {0.021)
20 PLACES 036l0014) 0533 (0.021)
——P“"‘o,zs 0,010 %’%‘;—% e — 0,381(0.015)
20 PLACES T 68 (0.066) PIN SPACING 2,54 (0.100) T.P. 20 PLACES
{See Notes B and C) 9,22 (0,009 (See Note A) (See Nates B and C)
4PLACES
1| 25,40 (1.000)
23,67 (0.930)
ALTERNATE SIDE VIEW
le=1.78 (0.070) MAX 20 PLACES 3
191(0.075) 5.08 (DIO‘,, MAX 1| | (See Note C)
7,02 (0.040) o 4| L\
4 PLACES ¥ 0,34 (0.033) MIN ©
VIEWA 0,51(0.020) b 20 PLACES b=
Parts may be supplied in accordance MIN 1]
with the alternate side view at the 0,533 (0.021)
option of Tl. European-manufactured %%—'% _'{ 0,381 (0.015) a
parts may have pin 1 as shown in : 1,27 10.050) PIN SFACISNG;,SA {0.100) T.P. 20 PLACES —
view A, Alternate-side-view parts 238 (0.015) (See Note A) {Se Notes B and C} (1]
manufactured outside of the USA 4PLACES Q
may have a maximum package length 1
of 26,7 (1.050). c
ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES g
Q
NOTES: A. Each pin centerline is located within 0,25 (0.010} of its true longitudinal position. E
B. This dimension does not apply for solder-dipped leads.
C. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating
plane.
‘J 3-13
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MECHANICAL DATA

NT plastic dual-in-line package

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within an electrically
nonconductive plastic compound. The compound will withstand soldering temperature with no deformation,

- and circuit performance characteristics will remain stable when operated in high-humidity conditions. The
package is intended for insertion in mounting-hole rows on 7,62 (0.300) centers. Once the leads are
compressed and inserted, sufficient tension is provided to secure the package in the board during soldering.
Leads require no additional cleaning or processing when used in soldered assembly.

NOTE: For all except 24-pin packages, the letter N is used by itself since only the 24-pin package is available in more than one row-spacing.
For the 24-pin package, the 7,62 (0.300) version is designated NT; the 15,24 {0.600) version is designated NW. If no second
letter or row-spacing is specified, the package is assumed to have 15,24 {0.600) row-spacing.

24-PIN NT PLASTIC

31,8 (1.250)
28,6(1.125

¢ 12 2,4 (0.093) R NOM*——E

7624025
(0.300 £ 0010) 28 (0.110) NoM —

W AVAY AV AV AVAVAVAVAVAVAW)
§ 7110250 wax ooy DOOOEOOOOO®O®
MIN
e 1,78 (0.070)
—-1 i ] 2,0 (0.030) NOM —-I ’-——-ms—, 24 PLACES
i b ‘
0,25 (0.010) NOM 5.08 (0.200)
MAX
R S—
~—SEATING PLANE
105° T 1,14 (0.045) MIN
0" 24 PLACES
24 PLACES 0,36 (0.014) - 0,533 (0.021)
——'\ 0,25 {0.010) 4,06 (0.160) _’i 0,;81 (0.015)
24 PLACES 3,17 (0.125) 24 PLACES
{See Notes B and C) 2,16 (0.085) (Sea Notes B and C)
0770638 PIN SPACING 2,54 {0.100) T.P.
g 4 PLACES (See Note A)
g ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES
5 ‘
= NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position.
a' B. This dimension does not apply for solder-dipped leads.
) C. When soldey-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating
— plane.
5 ~
~+
o
i
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TI Sales Offices

ALABAMA: Huntsville (205) 837-7530.

ARIZONA: Phoenix (602) 995-1007;
Tucson (602) 624-327

CALIFORNIA: Irvine (714) 660 8187;
Sacramento (916) 9

COLORADO: Aurora (303) 368-8000.
CONNECTICUT: Wallingford {203) 269-0074.

FLORIDA: Ft. Lauderdale (305) 973-8502;
Maitland (305) 660-4600; Tampa (813) 870-6420.

GEORGIA: Noreross (404) 662-7900.
ILLINOIS: Arlington Heights (312) 640-2925.

INDIANA: Ft. Wayne (219) 424.5174;
Indianapolis (317) 248-8555.

IOWA: Cedar Rapids (319) 395-9550.
MARYLAND: Baltimore {301) 944-8600.
MASSACHUSETTS: Waltham (617) 895-9100.

MICHIGAN: Farmington Hnlls (313) 553-1500;
Grand Rapids 1616)%57 420!

MINNESOTA: Eden Prairie (612) 828-9300.

MISSOURL Kansas C:)g (816) 523-2500;
St. Louis (314) 569-7600.

NEW JERSEY: Iselin (201) 750-1050.
NEW MEXICO: Albuquergue (505} 345-2555.

NEW YORK: East Syracuse (315) 463-9291;
Melville (516) 454-6600; Pittsford (716) 385- 6770
Poughkeepsie (914) 473-2500.

NORTH CAROLINA: Charlotte (704) 527-0930;
Raleigh (919) 876-2725.

OHIO: Beachwood (216) 464-6100;
Dayton (513) 258-3877.

OREGON: Beaverton (503) 643-6758.
PENNSYLVANIA: Ft. Washington (215) 643-6450.
PUERTO RICO: Hato Rey (309) 753-8700

TEXAS: Austin (512) 250-765!
Houston (713) 778-6592; Rlchardsan (214) 680-5082;
San Antonio (512) 436-1779.

UTAH: Murray (801) 266-8972.

VIRGINIA: Fairfax (703) 849-1400.
WASHINGTON: Redmond (206) 881-3080.
WISCONSIN: Brookfield (414) 785-7140.
CANADA: Nepean, Ontario (613) 726-1970;

Richmond Hill, Ontario (416) 884-9181;
St. Laurent, Quebec (514) 335-8392.

TI Regional
Technology Centers

CALIFORNIA: Irvine (714) 660-8140,
Santa Clara (408) 748-2220.

GEORGIA: Norcross (404) 662-7945.
ILLINOIS: Arlington Heights (312) 640-2909.
MASSACHUSETTS: Waltham (617) 895-9197.
TEXAS: Richardson (214) 680-5066.
CANADA: Nepean, Ontario (613} 726-1970

Customer
Response Center

TOLL FREE: (800) 2323200

OUTSIDE USA: (214) 995-6611
0 a.m. — 5:00 p.m. CST)

TI Distributors

TI AUTHORIZED DISTRIBUTORS IN
USA

Arrow Electronics

General Radio Supply Company
Graham Electronics

Hall-Mark Electronics

Kierulff Electronics

Marshall Industries

Milgray Electronics

Newark Electronics

Schweber Electronics

. Time Electronics

Wyle Laboratories

Zeus Component, Inc. (Military)

TI AUTHORIZED DISTRIBUTORS IN
CANADA

Arrow Electronics Canada
Future Electronics

'll'jlsﬁUTHORIZED DISTRIBUTORS IN

—OBSOLETE PRODUCT ONLY—
Rochester Electronics, Inc.
Newburyport, Massachusetts
(617) 462-9332

———————————
ALABAMA: Arrow (205) 837-6955;

Hall-Mark (205) 837-8700; Kierulff (205) 883-6070;
Marshall (205) 881-9235; Schweber (205) 835-0480.

ARIZONA: Arrow (602) 968-4

Hall-Mark (602) 437-1200; KleruI" (602) 437-0750;
Marshall (602) 968-6181; Schweber (602) 997-4874;
Wyle (602) 866-2888.

CALIFORNIA: Los Angeles/Orange County:
Arrow (818) 701-7500, (714) 838-5422;

Hall-Mark (818) 716- 7300 {714) 669-4700,

(213) 217-8400; Kierulff (213) 725-0325, (714) 7315711,
(714) 220-6300; (818) 407-2500;

Marshall (818) 407-0101, (818) 442-7204,

(714) 458-5395; Schweber (818) 999-4702;

(714) 8630200 (213) 327-8409; Wyle (213) 322-8100,
(818) 880-9001, (714) 863-9953; Zeus (714) 632-6880;
Sacramenta: Hall-Mark (916) 722 8600;

Marshall (916) 6359700 Schweber (916) 929.9732;

San 619) 565-4800;

Hall-Marl (GIQ) 68-1201; Kierultf (619) 278-2112;
Marshall (619) 578-9600; Schweber (619) 450-0454;
Wyle (619) 565-9171;

San Francisco Bay Area: Arrow (408 745-6600;
(415) 487-4600; Hall Mark (408) 946-0900;
Kierulff (408) 971 -2600; Marshall (408) 943 -4600;
Schweber (408) 946 7171 Wyle (408) 727-2500;
Zeus (408) 998-512

COLORADO: Arrow (303) 696-1111;

Hall-Mark (303) 790-1662; Kierulff (303) 790-4444;
Marshall (303) 451-8444; Schweber (303) 793-0258;
Wyle (303) 457-9953.

CONNECTICUT: Arrow (203) 265-7741;
Hall-Mark (203) 269-0100; Kierulff (203) 265-1115;
Marshall (203) 265-3822; Mllgvay (203) 795-0714;
Schweber (203) 748-70i

FLORIDA: Ft. Lauderdale: Arrow (305) 429-8200;
Hall-Mark (305) 971-9280; Kierulff (305) 486-4004;
Marshall (305) 928-0661; ‘Schweber (305) 977-7511;
Orlando: Arrow (305) 725 1480;
Hall-Mark (305) 855-4020; Marshall (305) 841-1878;
Mllgray (305) 647 5747, Schweber (305) 331-7555;
eus( -3000;
Tampa: Arrow (813) 576-8995;
Hall-Mark (813) 530-4543; Kierutit {813) 576-1966.

GEORGIA: Arrow (404) 449-8252;
G btark (404) 447-8000; Kierulff (404) 447-5252;
Marshall (404) 923-6750; Schweber (404) 4499170,

ILLINOIS: Arrow (312) 397-3440;

Hall-Mark (312) 860-3800; Kierulft (312) 250-0500;
Marshall (312) 490-0155; ‘Newark (312) 784-5100;
Schweber (312) 364-3750.

Texas
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INDIANA: Indianapolis: Arrow (317) 243-9353;
Graham (317) 634-8202; Hall-Mark (317) 872-8875;
Marshall (317) 297 0483

Fi. Wayne: Graham (219) 423-3422.

1OWA: Arrow (319) 395-7230;
Schweber (319) 373-1417.

KANSAS: Kansns Clt Arrow (913) 541-9542;
Hall-Mark (913) 888- 47 Marshall {313) 492- 3121
Schweber (913) 492 2921,

MARYLAND: Arrow (301} 995-000;

HaII Mark (301) 988-9800; Kierulff (301) 840-1155;
Milgray (301) 995-6169; Marshall (301) 840-9450;
Schweber (301) 840~5900' Zeus (301) 997-1118.

MASSACHUSETTS: Arrow (617) 933-8130;
Hall-Mark (617) 667-0902; Kierulff (617) 667-8331;
Marshall (617) 658-0810; Schweber (617) 275 5100,
(617) 657-0760; Time (617) 532-6200;

Zeus (617) 863-8800.

MICHIGAN: Detroit: Arrow (313) 971-8220;
Marshall (313) 525 5850 Newavk (313) 967-0600;
Schweber (313) 52!

Grand Rapids: Arrow (616) 2430912,

MINNESOTA: Arrow (612) 830-1800;
Hall-Mark (612) 941-2600; Kierultf (612) 941-7500;
Marshall (612) 559-2211; Schweber (612) 941-5280.

MISSOUR!: St. Louis: Arrow (314) 567-6888;
Hall-Mark (314) 291-5350; Kierulff (314) 997- 4956
Schweber (314) 739 0526.

NEW HAMPSHIRE: Arrow (603) 668-6968;
Schweber (603) 625-2250.

NEW JERSEY: Arrow (201) 575-5300,

609) 596-8000; General Radio (609) 964-8560;
all-Mark (201) 575-4415, (609) 235-1900;

Kierulff (201) 575-6750, (609) 235 1444

Marshall (201) 882-0320, (609) 2
Miigray (609) 983-5010; Schweber (201) 227-7880.

NEW MEXICO: Arrow (505) 243-4566.

NEW YORK: Long Island: Arrow (516) 231-1000;
Hall-Mark (516) 737-0600; Marshall (516) 273-2053;
Milgray (516) 420-9800; Schweber (516) 334.7474;
Zeus (914) 937-7400;

Rochester: Arrow (716) 4274

Marshall (716) 235-7620; Schweber (716) 424-2222.
Syracuse: Marshall (607) 798-16

NORTH CAROLINA: Arrow (919) 876 3132,
(919) 725-8711; Hall-Mark (919) 872-0712;
Klerulvl (919) 872- 5410 Marshall 19‘9) 878-9882;
Schweber (919) 876-0(

OHIO: Cleveland: Arrow (216) 248-3

Hall-Mark (216) 349-4632; Kierulff (216) 831 5222,
Marshall (216} 248-1788; 'Schweber (216) 464-. 2970.
Columbus: Arrow (614) 855-8362;

Hall-Mark (614) 888-331

Daylon: Arrow (513) 435

Graham (513) 435-8660; Klerul" (513) 439-0045;
Marshall (513) 236- SOBS Schweber (513) 439- 1800.

OKLAHOMA: Arrow (918) 665-7700;
Kierulff (918) 252.7537; Schweber (918) 622-8000.

OREGON: Arrow (503) 684-1690;
Kierulff (503) 641-9153; Wyle (503) 640-6000;
Marshall (503) 644-5050.

PENNSYLVANIA: Arrow (412) 856-7000,
(215) 928-1800; General Radio (215) 922-7037;
Schweber (215) 441-0600, (412) 782-1600.

TEXAS: Austin: Arrow (512) 835-4180;

Hall-Mark (512) 258-8848; Kierulff (512) 835-2090;

Marshali (512) 837-1991; Schweber (512) 458-8253;
Wyle (512) 834-9957;

Dallas: Arrow (214) 380.

Hall-Mark (214) 5534300 Kxerul" (214) 343-2400;

Marshall (214) 233-5200; "Schweber (214) 661 5010;

Wyle (214) 235-9953; Zeus (214) 783-7Q10;

Houston: Arrow (713) 530-4700;

Hall-Mark (713) 781-6100; Kierulff (713) 530-7030;

Marshall (713) 895-9200; Schweber (713) 784-: 3600;

Wyle (713) 879-9953.

UTAH: Arrow (801) 972-0404;
Hall-Mark (801) 972-1008; Kierulff (801) 973-6913;
Marshall (801) 485-1551; Wyle (801) 974-9953;

WASHINGTON: Arrow (206) 643-4800;
Kierulff (206) 575-4420; Wyle (206) 453-8300;
Marshall (206) 747-9100.

WISCONSIN: Arrow (414) 792-0150;
Hall-Mark (414) 797-7844; Kierulff (414) 784-8160;
Marshall (414) 797-8400; Schweber (414) 784-020.

CANADA: Calgary: Fu(ure (403; 235-5325;
Edmonton: Future (403) 438-2858;
Montreal: Arrow Canada (514) 735- 5511;
Future (514) 694-

Ottawa: Arrow Canada (613) 226-6903;
Future (613) 820-8

Quebec City: Arrow Canada (418) 687-4231;
Toronto: Arrow Canada (416) 661-0220;
Future (416) 638-47'

Vancouver: Future (604) 294-1166
Winnipeg: Future (204) 339-0554

BR




TI Worldwide
Sales Offices

ALABAMA: Huntsville: 500 Wynn Drive, Suite 514,
Huntsville, AL 35805, (205) 837-7530.

ARIZONA: Phoenix: 8825 N. 23rd Ave., Phoenix,
AZ 85021, (602) 995-1007.

CALIFORNIA: Irvine: 17891 Cartwright Rd., lrvine,
CA 92714, (714) 660-8187; Sacramento: 1900 Point
est Way, Suite 171, Sacramento, CA 95815

9\6) 929-1521; San chgo 4333 View Ridge Ave
uite B., San Diego CA 92123, (619) 278+

Santa Ciara: 5353 Bs(sy Ross Dr Santa Clara CA

95054, (408) 980-9000; Torrance: 690 Knox St.,

Torrance CA 90502, (213) 217-7010;

Woodland Hills: 21220 Erwin St., Woodland Hills,

CA 91367, (818) 704-7759.

COLORADO: Aurora: 1400 S. Potomac Ave.,
Suite 101, Aurora, CO 80012, (303) 368-8000.

CONNECTICUT: Wallingford: 9 Barnes Industrial
Park Rd., Barnes Industrial Park, Wallingford,
cT 06492 (203) 269-0074.

FLORIDA: Fi. Lauderdale: 2765 N.W. 62nd St.,
Ft. Lauderdale, FL 33309, (305) 973-8502;
Maitland: 2601 Maitiand Cen(er Parkway,
Maitl FL 32751, (305) 660-4600;

Tampa: 5010 W. Kenned Blvd., Suite 101,
Tampa, FL 33609, (B!J) 70.6420.

GEORGIA: ing Drive, 3
GA 30092 (404) 662- 7900

ILLINOIS: Arlington Heights: 515 W. Algonquin,
Arlington Heights, IL 60005, (312) 640-2925.

INDIANA: Ft. Waévn. 2020 Inwood Dr., Ft. Wayne,
IN 46815, (219) 424.

Indllnapolls: 2346 S. Lynhursl, Suite J-400,
Indianapolis, IN 46241, (317) 248-8555.

IOWA: Cedar Rapids: 373 Collins Rd. NE, Suite 200,
Cedar Rapids, 1A 52402, (319) 395-9550.

MARYLAND: Baltimore: 1 Rutherford PI.,
7133 Rutherford Rd., Baltimore, MD 21207,
(301) 944-8600.

MASSACHUSETTS: Waltham: 504 Totten Pond Rd.,
Waltham, MA 02154, (617) 895-9100.

MICHIGAN: Farmington Hills: 33737 W. 12 Mile Rd.,
Farmington Hills, M 48018, (313) 553-1500.

MINNESOTA: Eden Prairie: 11000 W. 78th St.,
Eden Prairie, MN 55344 (612) 828-9300.

MISSOURI: Kansas City: 8080 Ward Pkwy., Kansas
City, MO 64114, (816) 523-2500;

St. Louls: 11816 Borman Drlve St. Louis,

MO 63146, {314) 569-761

NEW JERSEY: Iselin: 485E U.S. Route 1 South,
Parkway Towers, Iselin, NJ 08830 (201) 750-1050

NEW MEXICO: AIbIlqulan: 2820-0 Broadbent Pkwy
NE, Albuguerque, NM 87107, (505) 345-2555.

NEW YORK: East Syracuse: 6365 Collamer Dr., East

Syracuse, NY 13057, (315) 463-

Endicott: 112 Nantlcoke Ave., PO Box 618, Endicott,

NY 13760, (607) 7! 40900 Mtlvllla 1 Hunlington

Quadrangle, Suite 3C P x 2936, Melville,

NY 11747, (516) 454€600 Plﬂs_‘!o;g 2851 Clover st.,
16) 3

Pittsford, 'NY 14534,
Pou hknp:lo 385 South Rd,, Foughkeepsle,
2601, (914) 473-2900.

NORTH CAROLINA: Charlotte: 8 Woodlawn Green,
Woodlawn Rd., Charlotte, NC 28210, (704) 527-0930;
Raleigh: 2809 Highwoods Bivd., Suite 100, Raleigh,
NC 27625, (919) 876-2725.

OHI0: Beachwood: 23408 Commerce Park Rd.,
Beachwood OH 44122, (216) 464-6100;
ton: Klngsley Bldg., 4124 Linden Ave., Dayton,
45432, 513) 258-3877.

OREGON: Beaverton: 6700 SW 105th St., Suite 110,
Beaverton, OR 97005, (503) 643-6758.

PENNSYLVANIA: Ft. Washington: 260 New York Dr.,
Ft. Washington, PA 19034, (215) 643-6450;
Coraopolls: 420 Rouser Rd., 3 Airport Office Park,
Coraopolis, PA 15108, (4‘2) 771-8550.

PUERTQ RICO: Hato Rey: Mercantil Plaza Bidg.,
Suite 505, Hato Rey, PR 00919, (809) 753-8700.

TEXAS: Austin: P.O. Box 2909, Austin, TX 78769,

(512) 250-7655; Richardson: 1001 E. Campbell Rd.,

Richardson, TX 75080,

(214) 680-5082; Houston: 9100 Southwest Frwy.,
Suite 237, Houston, TX 77036, (713) 778-6592;

San Antonio: 1000 Central Pavkway South,

San Antonio, TX 78232, (512) 496-1779.

UTAH: Murray: 5201 South Green SE, Suite 200,
Murray, UT 84107, (801) 266-8972.

VIRGINIA: Fairfax: 2750 Prosperity, Fairfax, VA
22031, (703) 849-1400.

WASHINGTON: Redmond: 5010 148th NE, Bldg B,
Suite 107, Redmond, WA 98052, (206} 881 ‘3080,

WISCONSIN: Brookfield: 450 N. Sunny Slope,
Suite 150, Brookfield, WI 53005, (414) 785-7140.

CANADA: Nepean: 301 Moodie Drive, Mallorn
Center, Nepean, Ontario, Canada, K2H9C4,

613) 726-1970. Richmond Hill: 280 Centre St. E.,
Richmond Hill LAC1B1, Ontario, Canada

{416) 884.9181; St. Laurent: Ville St. Laurent Quebec,
9460 Trans Canada Hwy., St. Laurent, Quebec,
Canada H4S1R7, (514) 35.8392.

ARGENTINA: Texas Instruments Argentina
S.A.1.C.F.. Esmeralda 130, 15th Floor, 1035 Buenos
Aires, Argentina, 1+ 394-3008.

AUSTRALIA (l‘ NEW ZEALAND): Texas Instrurnen(s
Australia Ltd.: 6-10 Talavera Rd., North Ryde
(Sydney) New South Wales, Australia 2113

1122; 5th Floor, 418 St. Kilda Road,
Melbourne Victoria, Australia 3004, 3 + 267-467
171 Philip nghway. Elizabeth, South Australia 5112
8 + 255-2066.

AUSTRIA: Texas Ins(rumenls Ges.mbH.:

A-2345 B ge,
2236-846210.

BELGIUM: Texas Instruments N.V. Belgium S.A:
Mercure Centre, Raketstraat 100, Rue de la Fusee,
1130 Brussels, Belgium, 2/720.80.00.

BRAZIL: Texas Instruments Electronicos do Brasil
Ltda.: Rua Paes Leme, 524-7 Andar Pinheiros, 05424
Sao Paulo, Brazil, 08156166.

DENMARK: Texas Instruments A/S, Manrelundve]
46E, DK-2730 Herlev, Denmark, 2 - 91 7

FINLAND: Texas Instruments Finland O
Teolllsuuskatu 19D 00511 Helsinki 51, Flnlana (90)

FRANCE Taxas Instruments France: Headquarters
and Prod. Plal P_05, 06270 Villeneuve-Loubet,
(93) 20-01-0%; Parisaovl‘lce IBP 67 8-10 Avenue

elizy
(3) 946! 97 12 Lyon Sales Office, L'Oree D'Ecully,
Batlment B, 'Chemin de la Forestlere 69130 Ecully,
(7) 83 0 Strasbourg Sales Oﬂlce Le Sebastopo!
3, Oual Kleber, 67055 Strasbourg Cedex,
(86) 22-12-66; Rennes 2325 Rue du Puits Mau?er,
35100 Rennes, (99) 31-54-86; Toulouse Sales O fice,
Le Peript ole—2 Chemin du Pigeonnier de la Cepiere,
31100 Toulouse (61) 44-18-19; Marseille Sales Office,
Noilly Paradis— 146 Rue Paradis, 13006 Marseille,
(91) 37-25-30.

]
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GERMANY (ch. quubllc&)‘ Germlny) Texas
1d GmbH: Hagger '

D-8050 Frelsmg 8161 + 80-4591; Kurlusrstendamm
195/196, D-1000 Berlin 16, 30 + 882-7365; Ill, Hagen
43/Kibbe!s|rasse, .19, D-4300 Essen, 201-24250;
Franktunsv Allee 6-8, D-6236 Eschborm 1,

+8070; Ham! burgerstrasss 11, D-2000 Hamburg
76 040+220 1154, Kirchhorsterstrasse 2, D-3000
Hannover 51, 5114 648021; Maybachstrabe 1,
D-7302 Ostfildern 2-Ns|lngsn, 11+547001;
Mixikoring 19, D-2000 Hamburg 60, 40 + 637 +0061;
;gsl!ggg 1309, Roonstrasse 16, D-5400 Koblenz,

1+

HONG KONG (+ PEQPLES REPUBLIC OF CHINA):
Texas Instruments Asia Ltd., 8th Floor, World
Shipping Ctr., Harbour City, 7 Canton Rd Kowtoon,
Hong Kong, 3 + 722-1223.

IRELAND: Texas Jnstruments (lreland) Limited:
Bvae;reary1Rd,, Stillorgan, County Dublin, Eire,
1831311,

ITALY: Texas Instruments Semiconduttori ltalia Spa:
Viale Delle Scienze, 1, 02015 Cittaducale (Rieti),
ltaly, 746 694.1; Via Salaria KM 24 (Palazzo Cosma),
Monterotondo Scalo (Rome), ltaly, 6 + 92003241; Viale
Europa, 38-44, 20093 Cologno Monzese (Milano),

2 2532541; Corso Svizzera, 185, 10100 Torino, Italy,
;g5787541545; Via J. Barozzi 6, 40100 Bologna, Italy, 51 .

JAPAN: Texas Instruments Asia Ltd.: 4F Aoyama
Fu i Bldg., 6-12, Kita Aoyama 3-Chome, Minato-ku,
okyo, Japan 107, 3-498-2111; Osaka Branch 5F,

lesho wai Bidg, 30 Imabashi 3. Chom

Higashi-ku, Osaka Japan 541, 06-204- 1881 Nagoya

Branch 7F Daini Toyota West Bldg., 10- 27 Meieki
home, Nakamura-ku Nagoya, Japan

450 52.583-8691.

KOREA: Texas Instruments Supply Co.: 3rd Floor,
Samon Bld?( Yuksam| Do% Gangnam-ku,
135 Seoul, Korea, 2+ 462

MEXICO: Texas Instruments de Mexico S.A.: Mexico
City, AV Reforma No. 450 — 10th Floor, Mexico,
D.F., 06600, 5+ 514-3003.

MIDDLE EAST: Texas Instruments: No. 13, 1st Floor
Mannai Bldg., Diplomatic Area, P.O. Box 26335,
Manama Bahrain, Arabian Gulf, 973 +274681.

NETHERLANDS: Texas Instruments Holland B.V.,
P.O. Box 12995, (Bullewijk) 1100 CB Amsterdam,
2Zuid-Oost, Holland 20 + 5602911,

NORWAY: Texas Instruments Norwa AIS PB1086,
Refstad 131, Oslo 1, Norway, (2) 155090,

PHILIPPINES: Texas Instruments Asia Ltd.: 14th
Floor, Ba- Lepanto Bldg., 8747 Paseo de Roxas,
Makatl, Metro Manila, Philippines, 2 + 8188987,

PORTUGAL: Texas Instruments Equipamento
Electronico (Portugal), Lda.: Rua Eng. Frederico
Ulrich, 2650 Moreira Da Maia, 4470 Maia, Portugal,
2-948-1003.

SINGAPORE (+ INDIA, INDONESIA, MALAYSIA,
THAILAND): ‘Texas Inslruments Asla Ltd.: 12 Lorong
Bakar Batu, Unit 01-02, Kolam Ayer Industrial Estate,
Republic of snngapore. 747-2255.

SPAIN: Texas Instruments Espana, S.A.: ClJose
Lazaro Galdiano No. 6, Madrid 16, 1/458.14.58.

'SWEDEN: Texas Instruments International Trade
Corporation (Sverigefitialen): ch 39103, 10054
Stockholm, Sweden, 8 - 235480.

SWITZERLAND: Texas Instrumenls. Inc., Reidstrasse
6, CH-8953 Dietikon (Zuerich) Switzerland,
1-740 2220.

TAIWAN: Texas Instruments Suppl‘ 0.: Room 903,
205 Tun Hwan Rd., 71 Sung-Kiang Road, Taipei,
Taiwan, Republic of China, 2 + 521. 9321.

UNITED KINGDOM: Texas Instruments Limited:

Manton Lane, Bedford, MK41 7PA, Engtand, 0234
67466; St. James House Welllngton Road North,
Stockpon SK4 2RT, England 61+442.7162.
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