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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 Schottky ! (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 SN54F/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 SN64F/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 /O port

‘F518, 'F519, 'F620 — 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).



FUNCTIONAL GROUPS

FUNCTION APPLICATIONS
Binary/Decade Counters 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

Decoders Memory, board, processor, and component enable generation
Minterm generation and data-flow control
Clock phase splitter and decoder trees
Demultiplexing for clock distribution and scanning switch encoders
Program counters and digital-display systems

Dual Flip-Flops 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

Gates Combinational logic

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

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

Octal Buffers/Transceivers Error detection and correction circuits
Hamming code generation

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

Shifters/Shift Registers 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 TI
distributor, or directly by writing to:

Marketing and Information Services
Texas Instruments Incorporated
P.O. 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

IccL

IiH

i

IoH

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 V¢ 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 production 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.

xas WP
INSTRUMENTS
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GLOSSARY

TTL SYMBOLS, TERMS, AND DEFINITIONS

lozL

ta

tdis

ten

th

tpd

tPHL

tPHZ

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.

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 output, tdis = tPHZ or tpLZ. 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 tgn = tPHL.

Hold time

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

transition occurs at another specified input terminal.

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

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

Propagation delay time

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

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

EXAS ‘W
INSTRUMENTS
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GLOSSARY
TTL SYMBOLS, TERMS, AND DEFINITIONS

tPLH

tpLZ

tPZH

tpzL

tsu

tw

ViH

VIK

ViL

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 cirucit operates. A minimum value is specified that
is the shortest interval for which correct operation of the digital circuit is guaranteed.

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

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

High-level input voltage

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

represent the binary variables.

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

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.

Texas J@
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GLOSSARY

TTL SYMBOLS, TERMS, AND DEFINITIONS

VOH 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.

VoL 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.

EXAS
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EXPLANATION OF FUNCTION TABLES

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

H = high level (steady state)
L = low level (steady state)
t = transition from low to high level 1
{ = transition from high to low level -
- = value/level or resulting value/level is routed to indicated destination _g
1A = value/level is re-entered ‘6
X = irrelevant (any input, including transitions) g
4 = off (high-impedance) state of a 3-state-output 2
a..h = the level of steady-state inputs at inputs A through H respectively E
Qg = level of Q before the indicated steady-state input conditions were established ©
Qp = complement of Qg or level of T before the indicated steady-state input conditions were established a
Qn = level of Q before the most recent active transition indicated by 4 or * q:;
_r_\_ = one high-level pulse O]
T = one low-level pulse
TOGGLE = each Toutput changes to the complement of its previous level on each active transition indicated by
Yort.

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 50), 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, | | or -I__r:the pulse
follows the indicated input transition and persists for an interval dependent on the circuit.)

TExAs {'f
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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 . QUTPUTS
MODE SERIAL PARALLEL
CLEAR CLOCK Qa Qg Q¢ Qp
S1_so LEFT RIGHT|A B C D '
L X X X X X X X X X L L L L
H X X L X X X X X X 1Qa0 Qo Qco Qpo
H H H t X X a b c d a b c d
H L H 1 X H X X X X Qan Qgn Qcn
H L H t X L X X X X L  Qan Qgn Qcn
H H L t H X X X X X |Qgn Qcn Qpn H
H H L 1 L X X X X X 1Qgn Qcn Qpn L
H L L X X X X X X X |Qao Qo 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 while the clock remains high or on the
high-to-low transition of the clock.

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

The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right serial
input and the shifting of previously entered data one bit; data previously at Qa is now at Qg, the previous levels of
Qp and Q¢ 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
Qc and Qp are now at Qg and Qg, 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 is high and SO is low and the
levels at inputs A through D have no effect.

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

Texas "»')
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FUNCTIONAL TESTING

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 Vi min and V|| max are used as the input

conditions to exercise the function table. V| 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 VQH, VOL, |0ZH. or l[ozL are done at a relatively

slow repetition rate, and any noise that is present on the test head will have settled 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.

General Information
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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 S 130 =147 o Fackade
these packages for various rates of air flow. 120 } F
N / — 16:PIN D PACKAGE
The thermal resistances in Figure 1 can be used to 1o \ / L 20-PIN DW PACKAGE
approximate typical and maximum virtual junction T 100 } } }
temperatures for the SNB4F/SN74F Family. In 9| /— 24-PIN DW PACKAGE
general; junction temperature for any device can be £
calculated using Equation 1. 80
2 70 ~ F—
TJ = ReJa (Ve +lcc + NeloL+ Vou) + TA (1) | N T~ T
60 < [—
where £ 50 I
TJ = virtual junction temperature —
RgJA = thermal resistance, junction to 3 40
ambient air < 30
Ve = supply voltage (5 V for typical, 5.5 V S 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 Vgc = 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 ICC being the maximum
value specified on the data sheet and Vgc = 5.5 volts. In fact, Icc 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:
TJmax = Rgya (5.5+1.31«Icctyp + NelgLeVoL) + TA (2)
{f
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PARAMETER MEASUREMENT INFORMATION

SERIES SN54F/SN74F DEVICES

FROM OUTPUT TEST 7V (tpzL. tpLz. 0.C.)

UNDER TEST I !E n. PONT
CL s ° OPEN
(See Note A) 3 s1 (ALL OTHER)

—

FROM OUTPUT R1 c
FIGURE 1. LOAD CIRCUIT FOR UNDER TEST ;——TEST (=]
TOTEM-POLE OUTPUTS (SeoNote A) Sha TONT '..3
RL = R1 = R2 E
) o
FIGURE 2. LOAD CIRCUIT FOR THREE STATE L]
AND OPEN-COLLECTOR OQUTPUTS E
E
3v HIGH- c--—-—3V ©
;I;I\:J‘;G 1.5V LEVEL 1 5V 15V ! [
e - ov PULSE tw ov 8
th -8y (See Note C)
r"s”"‘— ch--—3v Low- - v —8 3v
DATA M LEVEL K15V 15V
INPUT ov PULSE [l —— — 0V
A. SETUP AND HOLD TIMES B. PULSE WIDTHS

- ————3V OUTPUT
INPUT 3v
(See Note C) 15V 1.5V ov CONTROL . 15V 1.5V

(LOW-LEVE ov
tPLH -11-——;1 l’_’t’* tPHL v ENABLE) | |
- — = VoH
gvu:':ﬁf 15V 1.5V tpzL ——| j—-tp12
I 1} | |
| | VoL | | 35V
tPHL—1— J——>tPLH WAVEFORM 1 | Iy
| ! VoH (See Notes B and E) | | -
OUT-OF-PHASE 15V v L ¥ Vol
OUTPUT : AR VoL | 03V
(See Notes D and E) 'PZH"‘I'—': tPH2 'H 0.3V

— ¥ — VoH
C. PROPAGATION DELAY TIMES WAVEFORM 2
(See Notes B and E) 18V l ov

D. THREE-STATE OUTPUT ENABLE TIMES

FIGURE 3. VOLTAGE WAVEFORMS

NOTES: A. Cy 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; = t; < 2.5 ns, duty cycle = 50%.
D. When measuring propagation delay times of three-state outputs, switch S1 is open.
. The outputs are measured one at a time with one transition per measurement.

m
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SN54F00, SN74F00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

D2932, MARCH 1987 --REVISED JANUARY 1989

® 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 1Ay U] vee
® Dependable Texas Instruments Quality and 1B[J2 13[]4B
Reliability 1Ys  12[J4A
2AJs  nfJay
description 2B([]s 10[]3B
) . . ) 2Y e o[]3A
These devices contain four independent 2-input aND [ sf1 3y

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

. SN54F00 . . . FK PACKAGE
logic.

(TOP VIEW)
The SN54F00 is characterized for operation over %)
the full military temperature range of —55°C to o < g é’ @

125°C. The SN74F00 is characterized for
operation from 0°C to 70°C. 212019
1y 4 18[] 4A
FUNCTION TABLE (each gate) NC s 17 ne
2A )6 16[] 4Y
INPUTS | OUTPUT NS L] 15[ NC »
A B Y 2818 14[1 3B ‘a;
H H L 101112 13 o
L X H £
X L H 32258 «»
© ©
-
logic symbol T NC—No internal connection ©
(a]
(1) & logic diagram (positive logic)
1A ———
p NG,
18 ———il 1A
At o b P—
2815 Pty
2A ——§
3A—£)-—- 2y
NLI 28—
35 10! 3
(12) 3A ————1
aA 1 3y
a3) ey 3 _:)’_
48
4A | ay
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and 4B :
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 i
specifications per the terms of Texas Instruments TEXAS
standard warranty. Production processing does not 2-3
necessarily include testing of all parameters. INSTRUMEN'[‘S
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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 - - -« o oo -05Vto7V
Input voltaget . . . ... -1.2Vto7V
INPUL CUITENT . . . o 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 . . . . ... ... .. 40 mA
Operating free-air temperature range: SNB4FOO . .. ....... ... ... ... .. ..... -55°C to 125°C

SN74F00 ... .. 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

SN54F00 SN74F00 UNIT
MIN NOM MAX | MIN NOM MAX
Vcc  Supply voltage 4.5 5 5.5 4.5 5 5.5 \"
ViH4 High-level input voltage 2 2 \Y
VL  Low-level input voltage 0.8 0.8 \
2 ik  Input clamp current -18 -18 mA
loH High-level output current -1 -1 mA
U loL Low-level output current 20 20 mA
o Ta  Operating free-air temperature -55 125 (o] 70 °Cc
8
electrical characteristics over recommended operating free-air temperature range (unless otherwise
%’ noted)
SN54F00 SN74F00
2 PARAMETER TEST CONDITIONS MIN_ TYPE MAX | MIN TYPE MAX UNIT
©» VK Vee =45V, I} = =18 mA -1.2 -1.2 \4
VoH Vee =45V, loH = -1 mA 2.5 3.4 2.5 3.4 v
Vece = 475V, IoH = -1 mA 2.7
VoL Vee =45V, loL = 20 mA 0.30 0.5 0.30 0.6 \
1] Vcec =565V, Vi=7V 0.1 0.1 mA
hH Véc =565V, Vy =27V 20 20 A
hL Vce = 5.5V, VI =06V -0.6 -0.6 mA
los? Ve =65V, Vo =0 -60 -150 | —60 - 150 mA
ICCH Vee = 5.5V, V) =0 1.9 2.8 1.9 2.8 mA
IccL Ve =65V, Vi =45V 6.8 10.2 6.8 10.2 mA
switching characteristics (see Note 1)
Vge =5V, Vcec = 45Vto55YV,
CL = 50 pF, CL = 50 pF,
pARAMETER | FROM TO RL = 5009, RL = 500 Q, oNIT
(INPUT) | (OUTPUT) Ta = 25°C Ta = MIN to MAX1
‘FOO 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 5.3 ns
¥ All typical values are at Voc = 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.
For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 1: Load circuits and waveforms are shown in Section 1.
¥
2.4 Texas
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SN54F02, SN74F02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

D2932, MARCH 1987 —REVISED JANUARY 1989

® 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 11 Uadvee
® Dependable Texas Instruments Quality and 1A[2 13[4y
Reliability 1B E 3 12[]4B
2y[da  11{J4A
description 2A[0s 1003y
These devices contain four independent 2-input 28[]s ofJ38
GND[]7 8[13A

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.

FUNCTION TABLE (each gate)

N

INPUTS OUTPUT
A B Y »n
H X L 5
X H L 910111213 P
L L H L
[ =)} @
NZ2 38 n
logic symbol T <
NC —No internal connection "5
@ (a]
1A——o =1 . . . .
™ 1,y logic diagram (positive logic)
(5)
2A——d -
(6) ) 2y 1A
2B ————ry 1Y
(8) 1B
3A——— N (10)
3 —19) 3y
— 2A
"2 N (13)
48 ————
3A
T
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. 4A ay
48
PRODUCTION DATA documents contain information . Copyright © 1987, Texas Instruments Incorporated
currmt .t:i of puhli«:;tiotn date. anigduml conform to %
cifications per the terms of Texas Instruments
mndlrd_mrrlpl:t . Production processing does not EXAS 2-5
necessarily include testing of all parameters. INST RUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265



SN54F02, SN74F02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

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

Supply VOItage, VOC « v v v v -05Vto7V
Input voltageT . .. ... e ... —-1.2Vto7V
INPUL CUITENT . . . . o e e e e e —30 mA to 5 mA
Voltage applied to any output in the high state . . .. ........ N -0.5VtoVce
Current into any output inthe fow state . . . ... ... ... ... i 40 mA
Operating free-air temperature range: SN54F02 . ... ............. .. ... .... -55°C to 125°C

SN74F02 ... . 0°C to 70°C
Storage temperature range . . ... ... ...t —-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 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 v
ik Input clamp current -18 -18 mA
loH High-level output current -1 -1 mA
U loL Low-level output current 20 20 mA
9’ Ta  Operating free-air temperature -55 125 [o] 70 °C
o
o electrical characteristics over recommended operating free-air temperature range (unless otherwise
== noted)
8 SN54F02 SN74F02
‘,;,. PARAMETER TEST CONDITIONS MIN_ TYPE WAX | WIN TYPY  WAX UNIT
ViK Vee = 45V, I = -18 mA -1.2 -1.2 \
Vo Vee = 45V, loH = —1 mA 25 3.4 2.5 3.4 v
Vce = 4.75 V, IoH = =1 mA 2.7
VoL Vee = 45V, loL = 20 mA 0.30 0.5 0.30 0.5 \
I Vee = 55V, Vi=7V 0.1 . 0.1 mA
hH Vee = 5.5V, V=27V 20 20 A
I Vee = 6.5V, Vi=05V -0.6 -0.6 mA
los$ Vee = 5.5V, Vo =0 -60 -150 | —60 -150 | mA
ICCH Vee = 5.5V, Vi =0 3.7 5.6 3.7 5.6 mA
lccL Vee = 5.5V, See Note 1 8.7 13 8.7 13 mA
switching characteristics (see Note 2)
Ve =5V, Veec = 45Vtob65V,
CL = 50 pF, CL = 50 pF,
FROM TO RL = 5002, Rp = 500 Q,
PARAMETER (INPUT) | (OUTPUT) T: =25°C T: = MIN to MAXT UNIT
‘FO2 SN54F02 SN74F02
MIN TYP MAX MIN MAX MIN MAX
tPLH AorB Y 1.7 4 5.5 1.7 7.5 1.7 65| ns
tPHL AorB Y 1 2.8 4.3 1 6.5 1 53 | ns

Al typical values are at Vecc =6V, Ta = 26°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.
NOTES: 1. IccL is measured with one input at 4.5 V and all others grounded.
2. Load circuits and waveforms are shown in Section 1.

2-6 Texas {9
INSTRUMENTS

POST OFFICE BOX 6565012 * DALLAS, TEXAS 75265



SN54F04, SN74F04
HEX INVERTERS

D2932, MARCH 1987 —REVISED JANUARY 1989

® Package Options Include Plastic ‘‘Small SN54F04 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74F04 ... D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 1A U Vee
® Dependable Texas Instruments Quality and 1Y[2 13[]6A
Reliability 2A[0s  12fJeY
2Y[a 1 %SA
description 3A[0s  10[]5Y
) o . 3¥(Js  of]aA
These devices contain six independent inverters. ano[7 s[4y
They perform the Boolean function Y = A.
The SNB54F04 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
operation from 0°C to 70°C.

FUNCTION TABLE (each inverter)

INPUT OUTPUT
A Y
H L 7
L H g
. 9 1011 1213 o
logic symbolt £
>0 0>« (7]
() (2) "5ET
1A 1 ==Ly o 8
2A 3) a) 2y NC—No internal connection 8
3A (5) (6) 3y odic di ( itive logic]
ogic diagram ositive logic
a3 N (8) ,y g g p 9
5A (11) (10) 5Y
1A 1Y
6A (13) (12) oy
* This symbol is in accordance with ANSI/IEEE Std 91-1984 and 2A 2y
|IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
3A —-Do—— 3y
4A >c>—— ay
5A >o— 5Y
6A >o— 6y
PRODUCTION DATA documents contain information " Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to y/
specifications per the terms of Texas Instruments EXAS
standard warranty. Production processing does not 2-7
necessarily include testing of all parameters. lNS’T RUMENTS
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SN54F04, SN74F04
HEX INVERTERS

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

Supply voltage, VG - -« - v ottt e e e -05Vto7V
Input voltage T . . . .. ... -1.2Vto7V
INPUL CUITBN . . ot i e it e e e e e e —30 mA to 5 mA
Voltage applied to any output in the highstate . . .......................... -0.5VtoVce
Current into any output inthe low state . .. ... ... .. ..t 40 mA
Operating free-air temperature range: SN54F04 . . ... ... ... ... ... ... ... -55°C to 125°C

SN74F04 . ... . e 0°C to 70°C
Storage temperature ranNge . . . . . v o v v vttt it -65°C to 150°C

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

recommended operating conditions

SN54F04 SN74F04 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 \
2 ik Input clamp current -18 -18 mA
loH High-level output current -1 -1 mA
v loL  Low-level output current 20 20 mA
[ Ta  Operating free-air temperature -55 125 (o] 70 °C
~h
-] . L . . .
0 electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
¢=D-
4 SN74F04
1] PARAMETE SNS4Fo1 UNIT
a TER TEST CONDITIONS MIN TYPF  MAX | MIN TYP! MAX
ViK Vee =45V, i = =18 mA -1.2 -1.2 \
=45V, = - . K 2. 3.4
VoH Vee = 4.5V loH 1 mA 2.5 3.4 5 v
Vee = 4.75 V, loH = -1 mA 2.7
VoL Vee =45V, loL = 20 mA 0.30 0.5 0.30 0.5 \
] Vee = 6.5V, Vip=7V 0.1 0.1 mA
WH Vee =565V, Vi =27V 20 20 A
i Vec = 6.5V, V| =05V -0.6 -0.6 mA
los 8 Vee = 5.5V, Vo =0 -60 -160 | -60 -150 | mA
ICCH Vee = 5.5V, V=0 2.8 4.2 28 4.2 mA
lccL Vee = 6.5V, Vi =45V 10.2 15.3 10.2 15.3 mA
switching characteristics (see Note 1)
Veec =5V, Vec = 45Vto55V,
Cp = 50 pF, Cp = 50 pF,
FROM TO RL = 500 Q, RL = 500 Q,
A ETER NIT
PARAMETER 1 anpuT) | (oUTPUT) Ta = 25°C Ta = MIN to MAXT N
‘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 5.3 ns
* Al typical values are at Vo = 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 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 1: Load circuits and waveforms are shown in Section 1.
i
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SN54F08, SN74F08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

D2932, MARCH 1987 —REVISED JANUARY 1989

® 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 1AL UM:] Vce
® Dependable Texas Instruments Quality and B2 13[J4B
Reliability ws 12[04a
2a s n[day
description 28[]s 10o[]3B
. 2y s o[] 3A
These devices contain four independent 2-input Gno 7 a[] 3y

AND gates. They perform the Boolean functions

Y = AeBor Y = 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 o
125°C. The SN74F08 is characterized for a2 Pm
operation from 0°C to 70°C.
2 12019
FUNCTION TABLE (each gate) 1Y P4 18(] 4A
NC [I5 17(] NC
INPUTS OUTPUT 2A [Js 16(] ay
A B Y NC D7 15{} NC 7]
H H H 28 [J8 14(] 38 °
L X L 10 111213 7]
X L L <
12853 »
logic symbolt o S
NC —No internal connection ©
1)
1 * o, . . . Q
182 logic diagram (positive logic)
@)
2A (6)
—— 2v 1A
() 1B {
3A (8)
(10) 3y
38 2a
(12) >-—- 2y
aA (11) 2B :
——av
a5 13
3A
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and 8 I 3y
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages. aA
| ay
4B
UNLESS OTHERWISE NOTED this document contmns Copyright © 1987, Texas Instruments Incorporated
sznucnu‘r:u DATA information current s _of Q‘
publication cts conform to specifications
per the ;.’::;s of Texas Ins}rumnts mmhrld TEXAS 2-9
Vﬂll’rl uction processing does not necessaril
leludo lmlln of lllpplnmutgrs. v INSTRUMENTS
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SN54F08, SN74F08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

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

Supply VOItage, VG - -+ v v v v e et ettt e e e -05Vto7V
Input voltageT . ... . -1.2Vto7V
INPUL CUITBNE . . . ottt et et e ettt ettt et ettt e e —30 mA to 5 mA
Voltage applied to any output in the highstate . ........................... -0.5V to Vce
Current into any output inthe low state . .. . ... ... ittt 40 mA
Operating free-air temperature range: SN54F08 . ............ e -55°C to 125°C

SN74F08 ... ...ttt 0°C to 70°C
Storage temperature range . ... ... ..ottt inin ettt —-65°C to 150°C

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

recommended operating conditions

SN54F08 SN74F08 ONIT
MIN NOM MAX [ MIN NOM MAX
Vce  Supply voltage 4.5 5 4 55 4.5 5 5.5 v
ViH High-level input voltage 2 & 2 Vv
2 ViL Low-level input voltage & 0.8 0.8 Vv
ik  Input clamp current & -18 -18 mA
loH High-level output current o -1 -1 mA
U ipL Low-level output current R 20 20 mA
[ Ta  Operating free-air temperature -55 125 0o 70 °Cc
- -
o electrical characteristics over recommended operating free-air temperature range (unless otherwise
% noted)
% PARAMETER TEST CONDITIONS i s':i::“ MAX MleN:::i)a wax UNIT
ViK Vee = 45V, I} = —18 mA -1.2 -1.2
Von Vee = 4.5V, loy = —1 mA 25 3.4 25 3.4
Vee = 475V, loy = —1mA 2.7
VoL Vee = 45V, loL = 20 mA 0.30 V0.5 030 0.5
I Vce = 5.5V, Vj=7V &8 04 0.1 ] mA
[ Vee = 5.5V, V) =27V A 20 20 | A
M Vee = 6.5V, Vj =05V o -0.6 -06 | mA
1os® Vee = 5.5V, Vg =0 ~60 -150 | -60 -150 | mA
IccH Vcc =55V, Vi=45V 5.5 8.3 5.5 8.3 mA
IccL Vcc = 6.5V, Vi =0 8.6 12.9 8.6 129 mA
switching characteristics (see Note 1)
Ve =5V, Vcc = 45Vto556V,
CL = 50 pF, CL = 50 pF,
FROM T0 RL = 5009, R = 500 Q,
PARAMETER | \\puT) | (ouTPUT) T: = 25°C Ta = MIN to MAXY uNiT
‘FO8 SN54F08 SN74F08
MIN TYP  MAX MIN < MAX MIN MAX
tPLH AorB Y 2.2 3.8 5.6 1.7 a0 7.5 2.2 66| ns
tPHL AorB Y 1.7 3.6 5.3 1.2 ot% 7.5 1.7 6.3 ns

% 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.
Y For conditions shown as MIN or MAX, use the appropriate value specified under R ded O ing Conditions.
NOTE 1: Load circuits and waveforms are shown in Section 1.

{i’
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SN54F09, SN74F09
QUADRUPLE 2-INPUT POSITIVE-AND GATES
WITH OPEN-COLLECTOR OUTPUTS

D3074, NOVEMBER 1987 —REVISED JANUARY 1989

® Package Options Include Plastic ‘‘Small SN54F09 ... J PACKA?(E
Outline’’ Packages, Ceramic Chip Carriers, SN74F09 . .. D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 1A [0 Use[] vee
® Dependable Texas Instruments Quality and B2 13[]48
Reliability 1w[Qs 12[J4A
2A s 11[J 4y
description 28[]s 0[] 3B
. . . ) 2y s of] 3A
These devices contain four independent 2-|r}put GND 7 s[] 3y
AND gates. They perform the Boolean functions
Y = A+B or Y = A+B in positive logic. The SN54F09 . . . FK PACKAGE
open-collector outputs require pull-up resistors (TOP VIEW)
to perform correctly. They may be connected to o
other open-collector outputs to implement g9 P

active-low wired-OR or active-high wired-AND
functions. Open-collector devices are often used 212019
to generate higher VoH levels. 1 fa 18(] 4A
. Ne [Is 170 Ne 2
The SN54F09 is characterized for operation over 2a he 16 4Y
the full military temperature range of —55°C to nc 7 15[] NC
125°C. The SN°74F09 ii characterized for 28 hs 14[] 38 ]
operation from 0°C to 70°C. 101112 13 3
>0 0>« <
FUNCTION TABLE (each gate) N 5 Z2 oMo (7]
INPUTS | OUTPUT , ) 8
ry B Y NC—No internal connection ©
W H H o A a
L X L logic diagram (positive logic)
X L L
1A
— —D—
logic symbol 18 {
1) f
1A (2— & o 3 v 2A D_ ay
182 28
2a - (6) —
3A
—— 2Y
] " )—-
(9)
3A 0 B .y
12
an 12 ] 11 48
(13) — 4Y
48 ———
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.
PRODUCTION DATA documents contain information Copyright © 1982, Texas Instruments Incorporated
current as of publication date. Products conform to i
specifications per the terms of Texas Instruments TEXAS
standard warranty. Production processing does not 2-11
necessarily include testing of all parametrs. lNSTRUMEN'rS
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SN54F09, SN74F09 ,
QUADRUPLE 2-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS

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

Supply voltage, VCC - - -+ v v v e e T -05Vto7V
Input voltage ... .. ... L. e -1.2Vto7V
INPUL CUITENT . . . . e et e e e 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 . . . ....... ... ...ttt 40 mA
Operating free-air temperature range: SNS54F09 . . .. ...................... -55°C to 125°C

SN74F09 . ... .. 0°C to 70°C
Storage temperature range . ... ... ......uooeeuunneneeennnnnans PP —-65°C to 150°C

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

recommended operating conditions

SN54F09 SN74F09 UNIT
MIN NOM MAX MIN NOM MAX
Vce Supply voltage 4.5 5 5.5 4.5 5 5.5 Vv
ViH High-level input voltage 2 2 \
2 VL Low-level input voltage 0.8 0.8 \4
K Input clamp current —-18 -18 mA
VOH High-level output voltage 5.6 5.5 \4
|w ) loL Low-level output current 20 20 mA
2 TA Operating free-air temperature -55 125 [*] 70 °C
::, electrical characteristics over recommended operating free-air temperature range (unless otherwise
= noted)
(14
% PARAMETER TEST CONDITIONS MIN Sﬁ.’;:l;OQ MAX | MIN s:z:ios MAX UNIT
ViK Ve = 4.5V, I = —18 mA 1.2 1.2 v
10H Vee = 4.5V, VOoH = 5.5V i 0.1 0.1 ] mA
VoL Vce =45V, loL = 20 mA 0.30 0.5 0.30 0.5 \
I Vce = 5.5V, Vi=7V 0.1 0.1 ]| mA
[ Vee = 5.5V, Vi =27V 20 20 | uA
M Vee = 5.5V, Vi =05V -0.6 -0.6 | mA
IccH Vce = 5.5V, Vi =45V 5 7.8 5 7.8 mA
lccL Vce = 5.5V, V| =0 8.1 12.8 8.1 128 | mA
switching characteristics (see Note 1)
Vee = 5 V. Ve = 45Vto65YV,
CL = 50 pF, CL = 50 pF,
FROM TO Ry = 500 Q, Ry = 500 Q,
PARAMETER (INPUT) (OUTPUT) Ta = 25°C TA = MIN to MAXS uniT
‘FO9 SN54F09 SN74F09
MIN TYP MAX | MIN MAX | MIN MAX
tpLH Aor B Y 5 8 9.2 5 10.5 5 9.6 | ns
tPHL AorB Y 15 34 46| 1.5 6| 1.5 48| ns

Al typical values are at Vo = 5 v, Tp = 25°C.
SFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 1: Load circuits and waveforms are shown in Section 1.
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SN54F10, SN74F10
TRIPLE 3-INPUT POSITIVE-NAND GATES

D2932, MARCH 1987 —~REVISED JANUARY 1989

® 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
NAND gates. They perform the Boolean

functions Y = AB:C or Y = A+B+C in
positive logic.

The SN54F 10 is characterized for operation over
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)

SN54F10 . . . J PACKAGE
SN74F10 ... D OR N PACKAGE

(TOP VIEW)
1A Unia Vee
1802 1301cC
2As 120y
28[Ja n1[Js3c
2C(Js  1o[]3B
2Y[e 9[]3A
GND[}7  s[]3Y
SN54F10 . . . FK PACKAGE
(TOP VIEW)
Q
<o Ou
-——2Z > e

INPUTS OUTPUT 7))
A B C Y '.q's
H H H L 10111213 )
L X X H 60> < £
X L X H ~ 5 Z™mm [/)]
X X L H @©
NC—No internal connection -t
1]
logic symbolt logic diagram (positive logic) o
() &
1A
(2) (12) 1A
1B ‘ v 1B 1y
1c & 1C
2A: @) n
2p 44l ) 5y 28 } Y 2y
2c (5) 2C
3A (9) A
3B (10) N (8)'3Y 3B I ): 3y
C
ac (11) 3
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
eurr-_at as of puhlie;tinn date, rl:ll_)dﬂﬂil conform to ¢
spacifications per the terms of Texas Instruments TEXAS 2.13

standard w-mntJ. Production processing does not
necessarily include testing of all parameters.
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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, VCC - -« v o oo -05Vto7V
Input voltage T .. ... . e -12Vto7V
INPUL CUITENT . . . oo oot -30 mA to 5 mA
Voltage applied to any output in the high state . . . ......................... -0.5 Vto Vce
Current into any output in the low state . . ........ ... ... ..., 40 mA

Operating free-air temperature range: SNB4F10. ........ ... ... ... .. ....

Storage temperature range . . .. .. ov v v i

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

recommended operating conditions

.. —55°C to 125°C
SN74F10 ... ... ... 0°C to 70°C
.. —65°C to 1560°C

SN54F10 SN74F10 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage : 4.5 5 55 | 45 5 5.5 \Y
Vi High-level input voltage 2 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
(w) loL Low-level output current 20 20 mA
9’ TA  Operating free-air temperature -565 125 0 70 °C
-]
o electrical characteristics over recommended operating free-air temperature range (unless otherwise
= noted)
8 SN54F10 SN74F10
a PARAMETER TEST CONDITIONS MIN_ TYPF WMAX | WIN_TYPF MAX UNIT
VIK Ve = 45V, I} = —18 mA -1.2 -1.2 \J
VoH Ve = 4.5V, IoH = -1 mA 2.5 3.4 2.5 3.4 v
Vece = 475V, IoH = —1mA 2.7
VoL Veec = 45V, loL = 20 mA 0.30 0.5 0.30 0.5 \
Iy Ve =656V, V=7V 0.1 0.1 mA
14 Vee = 6.5V, Vp =27V 20 20 A
TR Vee = 6.5V, Vi =05V -0.6 -0.6 mA
los$ Vee = 6.5V, Vo = 0 -60 -150 | -60 -150 mA
IccH Vee = 6.5V, Vi =0 1.4 2.1 1.4 2.1 mA
lccL Vee = 6.5V, Vp =45V 5.1 7.7 5.1 7.7 mA
switching characteristics (see Note 1)
Vec =5V, Veec = 45Vto65V,
CL = 50 pF, CL = 50 pF,
FROM TO RL = 500 Q, RL = 500 Q,
PARAMETER (INPUT) | (OUTPUT) Ta = 25°C TA = MIN to MAXY 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
% Al typical values are at Vo = 5V, Ta = 26°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.
For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 1: Load circuits and waveforms are shown in Section 1.
+»
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SN54F11, SN74F11
TRIPLE 3-INPUT POSITIVE-AND GATES

D2932, MARCH 1987 —REVISED JANUARY 1989

® 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 14 Urdvee
® Dependable Texas Instruments Quality and 182 13[J1c
Reliability 2As 1201y
2B[Jsa n[Jsc
description 2C[]s 10f]3B
) ) 2Y[e  9[Jz3a
These devices contain three independent 3-input GND[]7 8[]3y
AND gates. They perfgrm_thg_Boolean functions
Y = AB.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 o <O 8 o
125°C. The SN74F11 is characterized for s>
operation from 0°C to 70°C. 3 212019
2A]) 4 18[Q1Y
FUNCTION TABLE (each gate) nchs 170Ne 2
INPUTS OUTPUT 2B[)6 16[]3C
A B C v NC[) 7 15[ NC *
H H H H 2Cf1e 1438 2
L X X L 9 10111213 8
X L X L RN £
X X L L G N
NC —No internal connection S
. ©
logic symbol T L ..
gic sy logic diagram (positive logic) Q
(1)
1A —— & 1A
18 -2 b2 135 > n
10 13 1c
C e
2| 2a ”y
6 |
28 (4) (8) 2v gg
2¢ (5)
a2l 3‘; 3y
J—
g 10 LI 3c ]
3¢ (11)
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.
PRODUCTIGN DATA documents contain information . Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to 7} :
spulﬁcmons per tl'|,| o‘;ur:ﬁn of Texas iInstdr;.l!:«ng T 2:15
T jon processiny n -
noms-rlly inemu testing of a pmmt‘tm INSTRUMENTS
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SN54F11, SN74F11
TRIPLE 3-INPUT POSITIVE-AND GATES

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

SUPPlY VOItage, Vi v v v v v et i -05Vto7V
Input voltaget . ... -1.2Vto7V
INPUL CUITENT . . . o e e —30 mA to 5 mA
Voltage applied to any output in the highstate . . .......................... -0.5VtoVce
Current into any output inthe low state . . ......... . ... ... i, 40 mA
Operating free-air temperature range: SNG4F11........ ... ... ... ... ... -565°C to 125°C

SN74F11 ... e 0°C to 70°C

......................................... ~65°C to 1560°C

Storage temperature range

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

recommended operating conditions

sjeays eieq Y

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 \2
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
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)
SN54F11 SN74F11
PARAMETER TEST CONDITIONS N TPt WAX | MIN TYPE  MAX UNIT
ViK Vee =45V, If = —18 mA -1.2 -1.2 \
Vo Veec =45V, IoH = -1 mA 2.5 3.4 2.5 3.4 v
Vce = 475V, IoH = -1 mA 2.7
VoL Veec = 4.5V, loL = 20 mA 0.30 0.5 0.30 0.5 \
Iy Vee =65V, Vi=7V 0.1 0.1 mA
"] Vee =565V, V=27V 20 20 A
L Vee = 6.5V, V=05V -0.6 -0.6 mA
os? Vee =55V, Vo =0 -60 -150 | -60 - 150 mA
IccH Vee = 6.5V, Vi =45V 4.1 6.2 4.1 6.2 mA
lccL Vee = 5.5V, Vi =0 6.5 9.7 6.5 9.7 mA
switching characteristics (see Note 1)
Ve =5V, Vgg =45Vto55V,
CL = 50 pF, CL = 50 pF,
FROM TO RL = 5009, RL = 500 Q,
PARAMETER (INPUT) | (OUTPUT) Ta = 25°C Ta = MIN to MAXY UNIT
‘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
* Al typical values are at Ve = 5V, To = 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.
9 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 1: Load circuits and waveforms are shown in Section 1.
Mg
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SN54F20, SN74F20
DUAL 4-INPUT POSITIVE-NAND GATES

D2932, MARCH 1987 —REVISED JANUARY 1989

® 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 4-input
NAND gates. They perform the Boolean
functions Y = A.B:C<DorY = A+B+C+Din
positive logic.

The SN54F20 is characterized for operation over
the full military temperature range of —55°C to
125°C. The SN74F20 is characterized for
operation from 0°C to 70°C.

FUNCTION TABLE (each gate)

SN54F20 . . . J PACKAGE
SN74F20 ... D OR N PACKAGE

{TOP VIEW)
1A Una vece
1352 13[] 2D
NC [  12[] 2C
1CE4 1] NC
1iD[s 0[] 28
1Y [Je of] 2A
GND 7 8[] 2v

SN54F20 . . . FK PACKAGE
(TOP VIEW)

L) 8:3
o
- 2Z 2>«

2 12019

N

INPUTS OUTPUT 7
A B C D Y -
H H H H L 2
1)
L X X X H =
X L X X H z2¢23%§ »n
X X L X H © ©
]
X X X L H NC—No internal connection ©
. logic diagram (positive logic)
logic symbolt
w 18 |
1A & :g —— 1Y
(2)
1B 6 10 ————
) 8y
1c 28
108 28— ay
{9) 2C
2A 2D
(10)
2B
12) ey
2C
20 (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.
PRODUCTION DATA documents contain information . Copyright © 1987, Texas Instruments Incorporated
cum:?_t |'s_ of puhlm;ﬁon date. :’?dum' conform to b
specifications per the terms of Texas Instruments
’ TE 2-17

mndard.wa_mntl. Production processing does not
necessarily include testing of all parameters.
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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, VO G « -t e e -05Vto7V
Input voltaget . .. .. -1.2Vto7V
INPUL CUITENT . . . e 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 . . . ........... ..ttt 40 mA
Operating free-air temperature range: SN54F20. ... ...................... -55°C to 1256°C

SN74F20 . ... ... 0°C to 70°C
Storage temperature range . . ... ... ... uuuu vttt —-65°C to 150°C

1The 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
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \%
Vi4 High-level input voltage 2 2 \2
2 ViL Low-level input voltage 0.8 0.8 \
ik Input clamp current -18 . -18 mA
loq High-level output current -1 -1 mA
(w] loL  Low-level output current 20 20 | mA
g TA  Operating free-air temperature -55 125 [¢] 70 °C
-]
7 electrical characteristics over reccommended operating free-air temperature range (unless otherwise
= noted)
o®
% PARAMETER TEST CONDITIONS MIN SI;Iz:l;ZO MAX MmSN:::fO MAX UNIT
ViK Veec = 45V, I} = —18 mA -1.2 -1.2 \
VoH Vee = 45V, IoH = -1 mA 2.5 3.4 2.5 3.4 v
Vee = 4.75 V, loH = -1 mA 2.7
VoL Vee = 4.5V, oL = 20 mA 030 0.5 0.30 0.5 %
[ Vce = 6.5V, Vi=7V 0.1 0.1 | mA
IiH Vee = 6.5V, V=27V 20 20 A
M Vee = 5.5V, Vi =05V -0.6 -0.6 | mA
los$ Vec =55V, Vo=0 -60 -150 | -60 -150 | mA
IcCH Vee = 6.5V, Vi=0 0.9 1.4 0.9 1.4 mA
IccL Vce = 5.5V, V| = 45V 34 6.1 34 51| mA
switching characteristics (see Note 1)
Veg =5V, Vcc =45Vto55V,
CL = 50 pF, CL = 50 pF,
FROM TO RL = 5002, Ry = 500 0,
PARAMETER | inpum) | (ouTPUT) TA = 25°C TA = MIN to MAXY 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
* Al typical values are at Vgg = 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.
Y For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 1: Load circuits and waveforms are shown in Section 1.
+»
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SN54F21, SN74F21
DUAL 4-INPUT POSITIVE-AND GATES

D2932, MARCH 1987 —REVISED JANUARY 1989

® 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 [ Usa vVce
® Dependable Texas Instruments Quality and 18 [2 13%20
Reliability nc (s 12[J2c
1ics n[JNC
description s 10 % 2B
6 9[]2A
These devices contain two independent 4-input ono 7 8] 2v
AND gates. They perform the Boolean functions

Y = A«B«C:D or Y = A+B+C+D in positive SN54F21 . . . FK PACKAGE

logic. (TOP VIEW)
The SN54F21 is characterized for operation over Q

- o< O
the full military temperature range of —55°C to --Z>d

125°C. The SN74F21 is characterized for 2 12019
operation from 0°C to 70°C. NC s 18(]2c
NC s 17 (INe 2
FUNCTION TABLE (each gate) 1c e 16 [|NC
INPUTS OUTPUT NC 7 18[INC ®
A B ¢ D Y 10[]8 14(] 28 9
H H H H H 10 111213 8
L X X X L rooxg =
X L X X L g n
X X L X L ©
X X X L L NC—No internal connection ‘6
(a]
logic symbolt logic diagram (positive logic)
1A——(1-)— & : IB\ —
(2) 1C | 1v
18 @ ® .y 10—
1C e
(5) 2A
1D et 2B :
19) 2c— 2v
2A s 2D—
(10)
2B ————and (8)
(12) ——2Y
2C ——————ip
20 (13)
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.
PRODUCTION DATA documents contain information . Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to
ifications per the terms of Texas Instruments TEXAS
ndard mmn( Production processing does not 2-19
necessarily include testing of all parameters. INST RUMENTS
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SN54F21, SN74F21
DUAL 4-INPUT POSITIVE-AND GATES

absolute maximum ratings over operating free-air‘tempéra'ture range (unless otherwise noted)

Supply voltage, Ve -
Input voltage T
Input current
Voltage applied to any

Current into any output in the low state
Operating free-air temperature range: SN54F21

Storage temperature range

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

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

output in the high state

SN74F21

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
Ve Supply voltage 4.5 5 5.5 4.5 5 5.5 \
Vi High-level input voltage 2 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
O |[loL_ Low-level output current 20 20 mA
g" TA  Operating free-air temperature -55 125 [}) 70 °C
Q
n electrical characteristics over recommended operating free-air temperature range (unless otherwise
= noted)
8 SN54F21 SN74F21
G PARAMETER TEST CONDITIONS MIN_ TYPE  MAX MIN_ TYPT  MAX UNIT
VIK Vee = 4.5V, I = —18 mA -1.2 -1.2 \
Vo Vee = 45V, IoH = -1 mA 2.5 3.4 2.5 3.4 v
Vee = 475V, loH = -1 mA 2.7
VoL Vee = 45V, loL = 20 mA 0.30 0.5 0.30 0.5 \
Iy Vee = 5.5V, Vi=7V 0.1 0.1 mA
4 Vee = 5.5V, V=27V 20 20 | uA
i Vee = 6.5V, V) =05V -0.6 -0.6 mA
los? Vee =565V, Vo =0 -60 -150 | —60 -150 mA
ICCH Vee = 5.5V, V| =45V 28 4.3 28 43| mA
IccL Vee = 6.5V, Vi=0 4.7 7.3 4.7 7.3 mA
switching characteristics (see Note 1)
Vec =5V, Vgc = 45Vtob5V,
CL = 50 pF, CL = 50 pF,
FROM TO RL = 500 Q, RL = 500 Q,
PARAMETER (INPUT) | (OUTPUT) Tl;-\ = 25°C Ta = MIN to MAXI UNIT
‘F21 SN54F21 SN74F21
MIN TYP  MAX MIN MAX MIN MAX
tPLH AorB Y 1 3.2 4.7 1 5.6 1 5.3 ns
tPHL AorB Y 1.5 3.4 5.1 1.5 5.9 1.5 5.5 ns
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.
YFor conditions shown as MIN or MAX, use the apprdpriate value specified under Recommended Operating Conditions.
NOTE 1: Load circuits and waveforms are shown in Section 1.
Texas W
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SN54F27, SN74F27
TRIPLE 3-INPUT POSITIVE-NOR GATES

D2932, MARCH 1986 —REVISED JANUARY 1989

® Package Options Include Plastic ‘‘Small SN54F27 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74F27 . ..D OR N PACKAGE

and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 1 Uadvee
® Dependable Texas Instruments Quality and 1802 1s1cC
A 2as  12[J1y
Reliability
28[Ja 11 %30
description 2C[]s 10[]38
P 2yY([Je 9[]3A
These devices contain three independent 3-input GND[]7 8[]3Y
NOR gates. They perform the Boolean functions
Y = A+B+CorY = A«B«C in positive logic. SN54F27 . . . FK PACKAGE
The SN54F27 is characterized for operation over (TOP VIEW)
the full military temperature range of —55°C to o <O 8 o
125°C. The SN74F27 is characterized for - 2Z> -

H o o
operation from 0°C to 70°C. 3 5 7 20 19
FUNCTION TABLE h 2Ap 4 18[: Y
(each gate) nehs 170 ne 2
INPUTS OUTPUT 2B[]s 16 (] 3C
A B C Y NC[]7 15 ] NC »
H X X L 2C{]s 14 (] 3B g
X H X L 9 10111213 Q
X X H L >0 0>« <
LoLoL H NgzoQ n
1]
NC—No internal connection “E
logic symbol® - L. . Q
logic diagram (positive logic)
1A (i 21 1A
1042 1c
24 (3) A
208 2c
3A (9) 3
3g—10) | ey a8 E >c 3y
3c (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.
PRODUCTION DATA documents contain information Copyright © 1987, Texas Instruments Incorporated
currg;nit :t" of puMIg;tin‘lz date. rglgduml c:tnfnrm g b
specifications e terms of Texas Instrumen
Jlndnrd wmlp: . Production processing does not TEXAS 2-21
necessarily include testing of all parameters. lN STRUMENTS
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SN54F27, SN74F27

TRIPLE 3-INPUT POSITIVE-NOR 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

Storage temperature range

temperature range: SN54F27
SN74F27

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

-0.5 VtoVce
40 mA
-55°C to 125°C
0°C to 70°C
-65°C to 150°C

SN54F27 SN74F27 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \4
Vi4 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 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
SN54F27 SN74F27
PARAMETER TEST CONDITIONS N TYPE WAX | MIN TYPE  MAX UNIT
ViK Vee =45V, I} = —18 mA -1.2 -1.2 \
Vo Vee = 45V, IoH = =1 mA 2.5 3.4 2.5 3.4 v
Vcc = 4.75 V, IoH = -1 mA 2.7
VoL Vee = 45V, loL = 20 mA 0.30 0.5 0.30 0.5 \'
ly Vee = 6.5V, Vi=7V 0.1 0.1 mA
iy Vee = 6.5V, V=27V 20 20 pA
[ Vee =65V, Vp =05V -0.6 -0.6 mA
los$ Vee = 6.5V, Vo =0 -60 -150 | -60 -150 mA
IcCH Vee =565V, V=0 3.8 5.5 3.8 5.5 mA
lccL Vee = 6.5V, See Note 1 8.4 12 8.4 12 mA
switching characteristics (see Note 2)
Vec =5V, Veec = 45Vtob5V,
CL = 50 pF, CL = 50 pF,
FROM TO RL = 500 Q, RL = 500 Q,
PARAMETER (INPUT) | (OUTPUT) Ta = 25°C Ta = MIN to MAXY unIT
‘F27 SN54F27 SN74F27
MIN TYP MAX MIN MAX MIN MAX
tPLH AorB Y 1.2 3.1 5 1 6 1 5.5 ns
tPHL AorB Y 1 2.1 4.5 1 5.5 1 4.5 ns
# All typical values are at Vcc = 5V, T = 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.
IFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTES: 1. Iccy is measured with one input at 4.5 V and all others grounded.
2. Load circuits and waveforms are shown in Section 1.
*
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SN54F30, SN74F30
8-INPUT POSITIVE-NAND GATES

D2932, MARCH 1987 —REVISED JANUARY 1989

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

SN54F30 . . . J PACKAGE
SN74F30 . .. D OR N PACKAGE

and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DiPs Al Un4 vVece
® Dependable Texas Instruments Quality and B2 13dNC
Reliability cs 2dH
p[s nQdc
description E[]s 1o[JNC
. . . . FL]6 9] | NC
These devices contain a single 8-input NAND eno 7 s0v
gate and perform the following Boolean

" functions in positive logic:

T SN54F30 . . . FK PACKAGE
Y = AeBeCe+D+E¢F+GeH or

(TOP VIEW)
Y = A+B+C+D+E+F+G+H o 3o
. . . ong2Z2>2
The SN54F30 is characterized for operation over ey
the full military temperature range of —55°C to 3212719
125°C. The SN74F30 is characterized for c 18] H 2
operation from 0°C to 70°C. NC 17 NC
D 16 G
FUNCTION TABLE NC 15[ NC 2
OUTPUT E ME Ne @
INPUTS A TH 9 101112 13 @
uT RU H v =
All inputs H L . g ‘2’ > g »
One or more inputs L H ©
©
. NC —No internal connection.
logic symbol® ner o
logic diagram (positive logic)
(1) &
A
8 (2) A
(3) B et
Cc
D (4) (8) v C ——
(5) D ————
E [ — v
(6)
F— L
1
G (11) 6 —0
12
H (12) H—
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 N Copyright © 1987, Texas Instruments Incorporated
eumg?_t .ts' of puhliﬁ;tiotn date. rglpduetsl cntnform :n Q’
ations per the terms of lexas instruments
:g::o'ia"r:d |Imrrapn( . Production processing does not TEXAS 2-23
necessarily include testing of all parameters. INSTRUM ENTS
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SN54F30, SN74F30
8-INPUT POSITIVE-NAND GATES

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

SUPPLY VOIAGE, VCC - - -« v vt et e e -0.5Vto7V
Input voltage ! . ... . -1.2Vto7V
INPUL CUITENT .« o ottt e i et e e e -30 mA to 5 mA
Voltage applied to any output in the highstate . . .............. ... ........ -0.5 Vit Vcc
Current into any output inthelow state . ... ....... ... ... i 40 mA
Operating free-air temperature range: SNB4F30 .. ............. ... ........ -55°C to 125°C

SN74F30 .. 0°C to 70°C
Storage temperature range . . ... ... ..o v vt e —-65°C to 150°C

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

recommended operating conditions

sjo9ys eled IS

SN54F30 SN74F30 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 \
VijL 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 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted) ‘
PARAMETER TEST CONDITIONS SNS4F30 SN74F30 UNIT
MIN TYP! MAX [ MIN TYP! MAX
ViK Vee = 4.5V, I, = -18 mA 1.2 -12 | Vv
Von zcc =45V, oy = -1 mA 25 3.4 25 3.4 v
cc =475V, IoH = -1 mA 2.7
VoL Veg = 4.5V, loL = 20 mA 030 05 030 05| V
[} Vee = 6.5V, Vi=7V 0.1 0.1 mA
4 Vce = 6.5V, Vi =27V 20 20 | A
I Vce = 5.5V, Vi = 0.5V —0.6 -0.6 | mA
I05§ Vee = 6.5V, Vo = -60 -150 | -60 -150 mA
IcCH Vee = 6.5V, V=0 0.7 1.6 0.7 1.5 mA
lccL Vecc =565V, V=45V 2.2 4 2.2 4 mA
switching characteristics (see Note 1)
Vee =5V, Vec = 45Vt b5V,
CL = 50 pF, CL = 50 pF,
FROM TO RL = 500 Q, RL = 500 Q.
PARAMETER (INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAXY UNIT
‘F30 SN54F30 SN74F30
MIN TYP MAX | MIN MAX | MIN MAX
tPLH A thru H v 1 3.1 5 1 6 1 5.5 ns
tPHL 1 2.6 4.5 1 6 1 5

Al typical values are at Ve = 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.
YFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 1: Load circuits and waveforms are shown in Section 1.

*ip
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SN54F32, SN74F32
QUADRUPLE 2-INPUT POSITIVE-OR GATES

D2932, MARCH 1987 —REVISED JANUARY 1989

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

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

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

DiPs 1A T vee
® Dependable Texas Instruments Quality and 18[]2 13% 4B
Reliability 1Y[s  12{]4A
2a]a  n[Jay
description 28[]s 10[J3B
. - . . 2v[Je 9[]3A
These devices contain four independent 2-input ano 8[]3Y

OR gates. They perform the Boolean functions
Y = A+Bor Y = A.B in positive logic.
SN54F32 . . . FK PACKAGE

The SN54F32 is characterized for operation over (TOP VIEW)

the full military temperature range of —55°C
to 125°C. The SN74F32 is characterized for n<O Om
operation from 0°C to 70°C. -z

FUNCTION TABLE 4A 2
(each gate) NC
OUTPUT | INPUTS 4y
A B Y NC 3
H X H 38 2
10 11 12 13 ]
X H H L
Lo 12853 »
© S
logic symbolt NC—No internal connection ']
(o]
1a—L 21 3) logic diagram (positive logic)
2 v
1B
(1)
2a— 6) 1A 3) 4y
(5) 2y 1842
28 - &
(9 (4)
a9 | (8) 222 ¢ 6)
(10) 3y (5) 2y
38 28 2L}
(12)
Y (11) CYNLLI, (8)
113) ay (10) 3v
4B 38—
(12)
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and an “3)_') (LI
IEC Publication 617-12. 4B ————f
Pin numbers shown are for D, J, and N packages.
PRODUCTION DATA documents contain information Copyright © 1987, Texas Instruments Incorporated
W"!?i‘c:tsi of pllbl“::ﬁ.tl: date. 'Prlgductsl conform to Q’
specifications @ torms of Texas Instruments
stp::dnd mrrl'?.!'x. Production processing does not EXAS 2-25

necessarily include testing of all parameters.
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SN54F32, SN74F32 A
QUADRUPLE 2-INPUT POSITIVE-OR GATES

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

Supply voltage, VG « - - o e e -05Vto7V
Input voltaget . . ... .. -1.2Vto7V
INPUL CUITEBNT . . . oottt et ettt e et et —30 mA to 5 mA
Voltage applied to any output in the high state . . .. ........ e -0.5 Vto Vce
Current into any outputinthe low state . . .. ... ...t 40 mA
Operating free-air temperature range: SN54F32 . ... ...................... —-55°C to 125°C

SN74F32 ... .. e 0°C to 70°C
Storage temperature FaNGE . . . .. oo v vt i e et e it -65°C to 150°C

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

»r_ecommended operating conditions

sjoays eied W)

SN54F32 SN74F32 UNIT
MIN NOM MAX.| MIN NOM MAX
Ve Supply voltage 4.5 5 5.5 4.5 5 5.5 \
Viyq High-level input voltage 2 2 \
ViL  Low-level input voltage 0.8 0.8 \
hk 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 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
SN54F32 SN74F32
T CONDITION
PARAMETER TEST C IONS N TVPE WAX | WIN TYPY WAX UNIT
ViIK Vee =45V, I = —18 mA -1.2 - -1.2 \2
Vee = 45V, = - 2.5 3.4 2.5 3.4
Vou cC 5V I0H 1 mA v
Vee = 475V, IoH = —1 mA 2.7
VoL Vee = 45V, loL = 20 mA 0.3 0.5 0.3 0.5 \2
] Vece = 5.5V, Vi=7V 0.1 0.1 mA
[[T¥} Vee = 5.5V, Vi =27V 20 20 pA
i Vee = 6.5V, Vi =05V -0.6 -0.6 mA
los® Vee = 5.5V, Vg =0 - 60 -150 | -60 -150 | mA
IcCH Vee = 6.5V, See Note 1 6.1 9.2 6.1 9.2 mA
lccL Vee = 6.5V, V=0 10.3 15.5 10.3 15.5 mA
switching characteristics (see Note 2)
Vee =5V, Vec = 45Vi055V,
Cp = 50 pF, CL = 50 pF,
FROM TO Ry = 500 Q, R = 500 Q,
PARAMETER UNIT
(INPUT) | (OUTPUT) Ta = 25°C TA = MIN to MAXY
‘F32 SN54F32 SN74F32
MIN TYP MAX MIN MAX MIN MAX
tpLH AorB v 2.2 3.8 5.6 2.2 7.5 2.2 6.6 ns
tPHL 2.2 3.6 5.3 1.7 7.5 2.2 6.3
* All typical values are at Vo = 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 conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTES: 1. IccH is measured with one input per gate at 4.5 V and all others at ground.
2. Load circuits and waveforms are shown in Section 1.
i
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SN54F36, SN74F36
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

D2932, MARCH 1987 —REVISED JANUARY 1989

® Package Options Include Plastic ‘*Small SNB54F36 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74F36 . . . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 1A [0 UiaQvee
® Dependable Texas Instruments Quality and 182 13{]4B
Reliability 1wv[ds 12J4A
2aJs  nay
description 2B E 5 10{]3B
. . . . 2y (e o[]3A
These devices contain four independent 2-input ono 7 af] av

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
125°C. The SN74F36 is characterized for <O Om
operation from 0°C to 70°C. --Z><
L - A g S s
3 21219
FUNCTION TABLE (each gate) 1vypDsa 18|: 4A
INPUTS | OUTPUT NC HI S 70nc
A B \4 2a 6 16(] ay "
ra—— T NCcfl? 1sINC s
X H L 2B[)8 1a(] 38 2
L L H 9 10111213 R
FEEE @
logic symbolt G ©
-’
g NC—No internal connection ©
:: @ S NP (a]
4 logic diagram (positive logic)
A (5) ©) 5y 9
2o}
an — L _8) 5y b v
25 190 18
12}
an =] (1) 2A
e 131 LIV ZB:D_ 2y
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. an
T
4B
PRODUCTION DATA documents contain information Copyright © 1987, Texas Instruments Incorporated
:urro_atmq of puhlit::tiotn date. 'PI:'?IIIGHI ::tnfmn t‘: @
ifications o tarms of Texas Instrument
%ﬂud wlm’n.l' . Production processing does not EXAS 2-27
necessarily include testing of all parameters. INSTRUMENTS
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SN54F36, SN74F36
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

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

Supply voltage, VCC -t v v v v v v e e e i, —0B VIO 7V
Input voltage T . . ... -1.2Vto7V
INPUL CUITENt . . . . o e —30 mA to 5 mA
Voltage applied to any output in the highstate . . . ............... e -0.5V to Vcc
Current into any outputinthe low state . .. ........... .. i ‘40 mA
Operating free-air temperature range: SN54F36 . ... ...................... -55°C to 125°C

SN74F36 . ..ot e 0°C to 70°C
Storage temperature range . . . ... ... ...t iuu i 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
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 0.8 \
ik Input 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 -56 125 (o] - 70 °C
~*
o . - . . . .
» electrical characteristics over recommended operating free-air temperature range (unless otherwise
g noted) »
o PARAMETER T - SN54F36 SN74F36
a € EST CONDITIONS MIN_TYPT WMAX | MIN TYPF MAX | UV
ViK Vee = 4.5V, | = —18 mA : -1.2 -1.2
v Vce =45V, IoH = —1 mA 2.5 3.4 2.5 3.4
OH Vce = 475V, loH = —1mA 2.7
VoL Veec =45V, loL = 20 mA 0.30 0.5 0.30 0.5 \
I} Vce = 5.6V, V=7V 0.1 0.1 mA
I+ Vee = 55V, V) =27V 20 20 A
L Vcc = 5.5V, Vi =05V -0.6 -0.6 | mA
log? Vee = 5.5V, Vo =0 -60 -150 | —-60 -150 mA
IcCH " Vec =55V, Vi =0 3.7 5.6 3.7 5.6 mA
lccL Vcc =565V, See Note 1 8.7 13 8.7 13 mA
switching characteristics (see Note 2)
Vec =5V, Vgcec = 45Vtob656V,
CL = 50 pF, Cp = 50 pF,
FROM TO RL = 500 Q, RL = 500 Q,
PARAMETEI . 5 UNIT
ETER (INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAXY
‘F36 SN54F36 SN74F36
MIN TYP MAX | MIN MAX | MIN MAX
1, 1.7 4 5. 1.7 7. 1.7 6.5
FLH AorB Y 5 5 ns
tPHL 1 2.8 4.3 1 6.5 1 5.3
*All typical values are at Vcc = 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.
YFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTES: 1. IccL is measured with one input per gate at 4.5 V and all others grounded.
2. Load circuits and waveforms are shown in Section 1. .
i
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SN54F37, SN74F37
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS

D3206, JANUARY 1989

® Package Options Include Plastic ‘*Small SN54F37 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74F37 ... D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DiPs 1A U1a[] vee
® Dependable Texas Instruments Quality and 182 13048
Reliability 1v[Qs  12[J4A
2as 11Jay
description 2B E 5 10 % 3B
. . . . 2Y e 9] | 3A
These devices contain four independent 2-input ano 7 8[] 3Y

NAND buffer gates. They perform the Boolean
functions Y = A«BorY = A+ B in positive logic.

SN54F37 . . . FK PACKAGE
The SN54F37 is characterized for operation over

logic symbolt

NC-—No internal connection

s (TOP VIEW)
the full military temperature range of —55°C
to 125°C. The SN74F37 is characterized for o <O 8 ©
operation from 0°C to 70°C. ey
3 212019
FUNCTION TABLE (each gate) 1vpa 18{ 2a 2
INPUTS | OUTPUT NC ps 17Nc
A B Y 2A 16 160 av
[7Z]
Ta— L NC 7 15[ NC -
L X H 2B ()8 14[] 38 [
[+ }]
X L H 9 10 1112 13 c
>0 0 >« n
NZZ2Z0M
©
-
1]
(]

1A

&
> ﬂw logic diagram (positive logic)

2A 1A

2B ——— 1B
0] i 2

3B ———————t . 2B

(12)

4A ———i 3A

4B ———— 38

4A
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and ay

IEC Publication 617-12. 48

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

PRODUCTION DATA information current as of
publication date. Products conform to specifications
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SN54F37, SN74F37
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS

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

Supply voltage, VG « « c v ottt e e e e -0.5Vto7V
Input voltaget . .................... e e e -05Vto7V
INPUL CUITENt . . . .ottt i i e e e —-30 mA to 5 mA
Voltage applied to any output in the high state ............................ -0.56 VtoVce
Current into any outputinthelow state . . ............0itiinin et nnnneennn. ‘128 mA
Operating free-air temperature range: SN54F37.. ... e P .. —55°C to 125°C

SN74F37 ... .. e e 0°C to 70°C
Storage temperature range . ................. e -65°C to 150°C

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

recommended operating conditions

SN54F37 SN74F37 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 x 2 v
ViL  Low-level input voltage Lav 0.8 0.8 v
2 K Input clamp current o -18 -18 mA
loH  High-level output current o -15 -15 mA
‘ (] loL Low-level output current 48 64 mA
o TA Operating free-air temperature -55 125 [*] 70 °C
~,
O electrical characteristics over recommended operating free-air temperature range (unless otherwise
» noted)
=
§ PARAMETER TEST CONDITIONS VN s':,:?’ ik T win sr.g:im Ak T
(7] ViK Vec =45V, || = -18mA -0.73 -1.2 -1.2 \i
Ve =45V, lgH=—-1mA 25 3.4 25 3.4
VOH Vee =45V, IoH = —15 mA 2 R 2 v
Vcc =475V, lgH = -1 mA »\3" 2.7
oL = 48 mA 0.35¢"
VoL Ve =45V ,g:: Z 64 mA \‘,35 040 056
I Vcc =565V, V=7V O 0.1 0.1 [ mA
[T] Vee = 6.5V, Vi=27V 20 20 rA
M Vec =55V, V=05V -0.6 -0.6 | mA
los* Vec =565V, Vg=0 -100 -225 [-100 -225 | mA
ICCH Vce = 6.5V, Vi =0 3 6 3 6 mA
IcoL Vec =55V, V=45V 23 33 23 33| mA
switching characteristics (see Note 1)
Vee = 5V, Vge = 46Vt 5.5V,
C = 50 pF, CL = 50 pF,
FROM TO RL = 500 0, Ry = 500 0,
PARAMETER (INPUT) (OUTPUT) TA = 25°C Ta = MIN to MAXS UNIT
‘F37 SN54F37 SN74F37
MIN TYPT MAX | MIN __.C' MAX | MIN MAX
tpLH AorB v 1.6 31 55 PO 1.5 65|
tPHL 1 2.1 4.5 1 5

1 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.
SFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 1: Load circuits and waveforms are shown in Section 1.
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SN54F38, SN74F38
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS
WITH OPEN-COLLECTOR OUTPUTS

D3207, JANUARY 1989

® Package Options Include Plastic ‘‘Small SN54F38 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74F38 ... D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs a0 T vee
® Dependable Texas Instruments Quality and 182 13[] 4B
Reliability 1Y I: 3 12[J4A
2a[]a n[Jay
description 28[0s 10[J3B
. . . . 2Y [ ]e 9l | 3A
These devices contain four independent 2-input GND E ; al] 3y
NAND buffer gates with open-collector outputs.
These NAND_buffers perform the Boolean
functions Y = AsBor Y = A +B in positive logic. SN54F38 . . . FK PACKAGE
The open-collector outputs require pull-up (TOP VIEW)
resistors to perform correctly. They may be I8}
connected to other open-collector outputs to a9 P
implement active-low wired-OR or active-high TS T
wired-AND functions. Open-collector devices are
often used to generate higher VOH levels. 1y e 18( 4A 2
NC s 17 NC
The SN54F38 is characterized for operation over 2a s 16 ay -
the full military temperature range of —55°C Nc 7 15[ NC 3
to 125°C. The SN74F38 is characterized for 2B PB 14[] 38 [T}
operation from 0°C to 70°C. 910111213 o
o W o W an ¥ on ¥ ﬁ
FUNCTION TABLE (each gate) b % 853 m
o
INPUTS ouTPUT NC—No internal connection ©
A B Y Q
H H L 0 . s ]
Lox H logic diagram (positive logic)
X L H
1A
logic symbolt 8
2A
(1) 2
1A &> 3) 28
(2 o3 1Y 3A
18 ay
24 (4) © 3B
i5) ) oy A
2 ‘ ay
3A (9) @ 48
45 _10) > 1) 5y
(12) )
4A
DS 1),y
4 3
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.
I.lNlESS OTHERWISE NOTED this document contains Copyright © 1989, Texas Instruments Incorporated
I:’Imalt'i"o;‘tuf‘“d :;gorm-ftion t:umnt' ’:I of @
publication da rodu m ca
per "the tmn: of Toxa:nll‘n&rumo:?:ms;and:'r': EXAS 2-31

\

warranty. Production rrueussmu does not necessarily
nclude testing of all

parameters.
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SN54F38, SN74F38
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS
WITH OPEN-COLLECTOR OUTPUTS

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

Supply voltage, VG -+ -+ oo v e n P N -0.5Vto7V
Input voltaget .. ......... O . -05Vto7V
INPUL CUITENt . . . o e e et e e e e e e —30 mA to 5 mA
Voltage applied to any output in the highstate . . .......................... -0.5 Vto Vce
Current into any outputinthelow state . .. ...... ... . i, 128 mA
Operating free-air temperature range: SN54F38............... ... ... -565°C to 125°C
SN74F38 . ... ... 0°C to 70°C
Storage temperature range . . ... .. ..o v vt vt in e e -65°C to 1560°C
tThe input voltage ratings may be exceeded provided the input current ratings are observed.
recommended operating conditions
SN54F38 SN74F38 UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 4.5 5 §_5 4.5 5 5.5 \'
VIH High-level input voltage 2 L 2 \4
2 ViL  Low-level input voltage < 0.8 0.8 v
T4 Input clamp current b -18 -18 mA
VoH High-level output voltage O 4.5 4.5 \
U loL Low-level output current 48 64 mA
9. TA Operating free-air temperature -55 125 (0] 70 °C
o
o) electrical characteristics over recommended operating free-air temperature range (unless otherwise
g noted)
® SN54F38 SN74F38
Pl PARAM| UNIT
pr ETER TEST CONDITIONS MIN_ TYPT MAX | MIN TYPT MAX
ViK Vcc =45V, || = -18mA -0.73 -1.2 1.2 v
IoH Vee =45V 250 250 A
v Vecc =45V, gL = 48mA 0.35 0.5 v
oL Ve = 4.5V, oL = 64 mA T 0.4 0.55
) Vcc =565V, V=7V < 0.1 01 [ mA
M Veg =55V, V=27V oV 20 20 [ pA
[ Vcc =55V, V=05V © -0.6 -0.6 [ mA
IccH Vcc =55V, V=0 4 7 4 7] mA
lccL Vcc =55V, V=45V 22 30 22 30| mA
switching characteristics (see Note 1)
Veec =5V, Vec = 45V1055V,
Cp = 50 pF, Cp = 50 pF,
FROM T0 RL = 500 Q, " R_ = 500 Q,
IT
PARAMETER (INPUT) (QUTPUT) Ta = 25°C Ta = MIN to MAX# UN
‘F38 SN54F38 SN74F38
MIN TYPT MAX | MIN _.\C* MAX | MIN MAX
tpLH 67 9.6 125 R S 6.7 13
B Y
tPHL Aor 126 5 ? 1 55|
T Al typical values are at Vcc = 5V, Tp = 25°C.
tFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 1: Load circuits and waveforms are shown in Section 1.
i
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SN54F40, SN74F40
DUAL 4-INPUT POSITIVE-NAND BUFFERS

D3208, JANUARY 1989

® Package Options Include Plastic ‘’Small SN54F40 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74F40 ... D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 1A [0 UiaQvee
® Dependable Texas Instruments Quality and B2 13020
Reliability N3  12[J2c
1cs n[dNC
description 1Ds 10[]28
) ) . . 1Y E 6 9[]2A
These devices contain two independent 4-input ano 17 s[] 2y

NAND buffer gates. They perform the Boolean
functions Y = A«B+«CeDorY = A+B+C+Din

positive logic SN54F40 . . . FK PACKAGE

(TOP VIEW)
The SN54F40 is characterized for operation over [3)
the full military temperature range of —55°C o< ‘2’ é" 2

to 125°C. The SN74F40 is characterized for TS 5% 5o
operation from 0°C to 70°C.
NCPa 18} 2¢
FUNCTION TABLE (each gate) NC s v{jac 2
1cfse 16 NC
INPUTS OUTPUT Nch7 15[]NC »
A B C D A 1D[s 14(] 28 'a-;
H H H H L 10 1112 13 T
L X X X H =
X L X X H Z283%§ (70}
X X L X H o ©
-t
X X X L H NC —No internal connection [4+]
(a]
logic symbolt logic diagram (positive logic)
1A (1) &b 1A
(2)
1B (6) 1B
1Y 1Y
1C 4) | 1Cc
1D (5) 10
2A 9) 2A
28 (10) @) o 28 a
2c (12) 2¢
20 (13) 2D
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 © 1989, Texas Instruments Incorporated
PRODUCTION DATA information current as of v}
wpuhlitt:;tim: date. P;nd;lm collllorm to spoclﬁutjon: TE 2-33
per e terms of exas Instruments standar =
warranty. Production Prousinn does not necessarily lNSr RUMENTS
nclude testing of all parameters.
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SN54F40, SN74F40
DUAL 4-INPUT POSITIVE-NAND BUFFERS

absolute maximum ratings over operating free-air temperature

Supply voltage, Vcc
Input voltage t
Input current
Voltage applied to any output in the high state
Current into any output in the low state
Operating free-air temperature range: SN54F40

Storage temperature range

SN74F40

—-65°C to 150°C

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

recommended operating conditions

range (unless otherwise noted)

-05Vto7V
-05Vto7V
—30 mA to 5 mA

-0.56 Vto Vce
128 mA
—-55°C to 126°C

0°C to 70°C

SN54F40 SN74F40 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 \4
ViL Low-level input voltage 0.8 0.8 v
2 K Input clamp current ¢ -18 -18 mA
loH High-level output current -15 -15 mA
loL Low-level output current 48 64 mA
E TA Operating free-air temperature -55 125 0 70 °C
~ . eina | . .
o electrical characteristics over recommended operating free-air temperature range (unless otherwise
¢ hoted)
g PARAMETER TEST CONDITIONS SN54F40 SN74F40 UNIT
o MIN TYP¥ MAX | MIN TYP¥ MAX
a VIK Veg = 4.5V, I = -18 mA -0.73 -1.2 -1.2 \
Vee = 45V, loH = -1 mA 2.5 3.4 2.5 3.4
VoOH Ve =45V, loH = —15 mA 2 & 2 \
Ve = 475V, gy = —1mA 2 2.7
loL = 48 mA 0.35:". 0.5
Vi V =45V C
oL cc =7 loL = 64 mA - 04 o055
[} Vece = 5.5V, Vi=7V 0.1 0.1 mA
WH Vee = 5.5V, Vi=27V a5 20 20 pA
i, Vee = 5.5V, Vi =05V -0.6 -0.6 mA
1os? Vee = 5.5V, Vo =0 -100 -225 |-100 —-225 mA
ccH Vece = 6.5V, Vi=0 1.75 4 1.76 4 mA
IccL Vec =565V, V=45V 11 17 11 17 | mA
switching characteristics (see Note 1)
Veec =5V, Vec =45Vt b5V,
CL = 50 pF, Cp = 50 pF,
FROM TO RL = 500 Q, RL = 500 Q,
PARAMET! T
ETER (INPUT) . (OUTPUT) Ta = 25°C Ta = MIN to MAXY UNI
‘F40 SN54F40 SN74F40
MIN TYP MAX | MIN L1 *MAX | MIN MAX
tpLH 1.5 3.6 6 fan : 1.5 7
Y
tPHL AorB 1 26 5 1 5] ™
*All typical values are at Vece =6V, Ta = 26°C.
$Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
IFor conditions as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 1: Load circuits and waveforms are shown in Section 1.
EXAS .
2-34 l
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SN54F51, SN74F51

DUAL 2-WIDE 2-INPUT, 2-WIDE 3-INPUT AND-OR-INVERT GATES

D3209, JANUARY 1989

® 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

The F51 provides 2-wide, 2-input, and 2-wide,

3-input AND-OR-INVERT gates. The devices

perform the following Boolean functions:
1Y = (1A+ 1B« 1C) + (1D« 1E +» 1F)
2Y = (2A - 2B) + (2C - 2D).

The SN54F51 is characterized for operation over
the full military temperature range of —55°C
to 125°C. The SN74F51 is characterized for
operation from 0°C to 70°C.

logic symbolt

SN54F51 . . . J PACKAGE
SN74F51 ... D OR N PACKAGE

(TOP VIEW)
14 Ura[Jvee
2ad2  131c
28(3 12[]18
2c[Ja  1ni[drF
205 10[]1E
2y e o[Jip
GND (7 8[]1Y

SN54F51 . . . FK PACKAGE
(TOP VIEW)

Q
O Oo
§§Z>-—

3 2 12019

[7Z]
(1) 5
1A & >1 9 10111213 (Y]
12 L
> Q>0
(13) ®) Jdezc- \n
1C =y 1Y o
L]
(9) & -
° (10) NC—No internal connection [}
1E ——— (a]
L] logic diagram (positive logic)
2A 2) & 21
P N ) Ly
zc.L &
5
ZD——--J( )
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
FUNCTION TABLES
GATE 1
INPUTS OUTPUT (5)
1A 1B 1C 1D 1E 1F| 1Y 2
H HHX X X L
X X X HHH L |
All other combinations H !
GATE 2
INPUTS OUTPUT
2A 2B 2C 2D 2Y
H H X X L
X X H H L
All other combinations H
PRODUCTION DATA documents contain information . Copyright © 1989, Texas Instruments Incorporated
current as of publication date. Products conform to A,
» dﬁedllinns per “I". tincn:is of Texas .Inul;umcn;: EXAS 2.35
andard warranty. Production processing does n -
INSTRUMENTS

necessarily include testing of all parameters.
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SN54F51, SN74F51
DUAL 2-WIDE 2-INPUT, 2-WIDE 3-INPUT AND-OR-INVERT GATES

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

Supply VoItage, VG « « vt et et e e e -05Vto7V
Input voltageT .. . ... . -1.2Vto7V
INPUL CUITENt . . . . o e e e e —30 mA to 5 mA
Voltage applied to any output in the highstate . . .......................... -0.5 VtoVce
Current into any output inthe low state . . ... ... ...ttt 40 mA
Operating free-air temperature range: SN54F51 ... ... ... ... .............. -55°C to 1256°C
SN74F51 ... .. e 0°C to 70°C
Storage temperature range . . .. .. ... .ov e it i et e —65°C to 150°C
tThe input voltage ratings may be exceeded provided the input current ratings are observed.
recommended operating conditions
SN54F51 SN74F51 UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 4.5 5 5.5 4.5 5 5.5 \2
VIH High-level input voltage 2 2 \'
2 VjL  Low-level input voltage 0.8 0.8 v
ik Input clamp current -18 -18 mA
loH High-level output current -1 -1 mA
U loL Low-level output current 20 20 mA
9" TA Operating free-air temperature -55 125 [*] 70 °C
Q
electrical characteristics over recommended operating free-air temperature range (unless otherwise
(2}
= noted)
8 SN54F51 SN74F51
PARAMETER E! DITI Al NIT
74 M TEST CONDITIONS MIN_ TYPt MAX | MIN TvPf Max | °
ViK Vcc =45V, |} = -18mA -1.2 -1.2 \
V =45V, | = - 2. 4 . 4
Vou cc 5 OH 1 mA 5 3 2.5 3 v
Vce = 475V, Igy = -1 mA 2.7
VoL Vee = 4.5V, lgL = 20 mA 0.35 0.5 0.35 0.5 \
1) Vec =55V, V=7V 100 100 [ wA
iH Veg =556V, V=27V 20 20 rA
i Veg =565V, V=05V -0.6 -0.6 mA
1os? Vec =55V, Vo=0 - 60 -150 | —-60 -150 mA
ICCH Vec =55V, V=0V 1.8 3 1.8 3| mA
lccL Vec =656V, V=45V 5.5 7.5 5.5 7.5 mA
switching characteristics (see Note 1)
Vee =5V, Ve = 45Vto5V,
CL = 50 pF, CL = 50 pF,
FROM TO RL = 500 Q, R = 500 Q,
PARAMETER T
(INPUT) (OUTPUT) Ta = 25°C TA = MIN to MAXY UN
‘'F51 SN54F51 SN74F51
MIN TYP MAX MIN MAX MIN MAX
tpLH 2 3.5 5.5 1.5 7.5 1.5 6.5
A Y
tPHL v 1 25 Py 7 5 7 25| ™
¥All typical values are at Vece =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.
YFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 1: Load circuits and waveforms are shown in Section 1.
2-36 l EXAS ‘
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SN54F64, SN74F64
4-2-3-2 INPUT AND-OR-INVERT GATES

03178, AUGUST 1988 —REVISED JANUARY 1989

® 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 4-2-3-2 input AND-OR-
INVERT gates. They perform the Boolean
function Y = ABCD +EF + GHI + JK. The 'F64
has totem-pole outputs.

SN54F64 . . . J PACKAGE
SN74F64 . . . D OR N PACKAGE

(TOP VIEW)

Al UisJvee

E[J2 13D

FOs 12[dc

G[Js n[ds

H[s 10[]K

1{0e o[]J
GND[]7 s[]Y

SN54F64 . . . FK PACKAGE

. . ) (TOP VIEW)
The SN54F64 is characterized for operation over
the full military temperature range of —55°C < % g a
to 125°C. The SN74F64 is characterized for =
operation from 0°C to 70°C. 321219
4 18(c
logic symbol?t 5 170ne 2
6 16(]8
7 1s(INC
A (1) & > K 3
(11) 8 il -]
B 910111213 T
12)
c - “QQ>" ‘.’E,
(13) z 2z
D Q
(2) 1]
E & NC—No internal connection "6
(3) N, (8)
F— v o . . . o
) = logic diagram (each device) (positive logic)
(5) A
H B :
(6) C —_—
l (9) °
J &
(10) E
F
TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and Y
|EC Publication 617-12. G
Pin numbers shown are for D, J, and N packages. H
[—
J [
K |
PRODUCTION DATA documents contain information . Copyright © 1988, Texas Instruments Incorporated
current as of publication date. Products conform to 7}
sroc:‘f.l::tw:rs putr II'I’G 'd.m:" of Texas .lnstéumomi 2.37
stan ranty. Production processing does no -,
necessarily include testing of l'h ptramglm. INST RUMENTS
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SN54F64, SN74F64
4-2-3-2 INPUT AND-OR-INVERT GATES

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

SUPPlY VOItagE, VG -« v v v ottt et e e e e e -05Vto7V
Input voltage ™ . . ... . . -1.2Vto7V
INPUL CUITENt . . . o o e 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 . . . ... ... ittt 40 mA
Operating free-air temperature range: SN54F64 . .. ....................... -55°C to 125°C

SN74F64 . ... ... .. 0°C to 70°C
Storage temperature FanNge . . ... .. ... v v v vt ettt e -65°C to 150°C

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

recommended operating conditions

SN54F64 SN74F64 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 \
VL Low-level input voltage 0.8 0.8 \
2 lIK Input clamp current -18 -18 mA
10H High-level output current -1 -1 mA
U loL Low-level output current 20 20 mA
2 TA Operating free-air temperature -55 125 [o] 70 °C
?ﬂ electrical characteristics over recommended operating free-air temperature range (unless otherwise
5 noted)
® SN54F64 SN74F64
% PARAMETER TEST CONDITIONS MIN_ TYPE  MAX MIN_ TYPE MAX UNIT
ViK Vcc =45V, || = -18mA -1.2 -1.2 v
Vou Vee =45V, IoH = =1 mA 2.4 3.4 2.5 3.4 v
Vee =475V, IpH = —-1mA 2.7
VoL Vcc = 45V, oL = 20 mA 0.30 0.5 030 05| V
N Vec =55V, V=7V 0.1 0.1 | mA
IiH Vcc =565V, Vj=27V 20 20 | uA
IL Vee = 6.5V, V=05V -0.6 -0.6 mA
los? Vec =55V, Vo=0 - 60 -150 | -60 -150 | mA
lccH Vcc =565V, V=0 1.9 2.8 1.9 28| mA
lccL Vee = 6.5V, See Note 1 3.1 4.7 3.1 4.7 mA
switching characteristics (see Note 2)
Veec =5V, Vec = 45Vto55V,
CL = 50 pF, CL = 50 pF,
FROM TO Ry = 500 Q, RL = 500 Q,
PARAMETER (INPUT) (OUTPUT) Tp = 25°C TA = MIN to MAXY UNIT
‘F64 SN54F64 SN74F64
MIN TYPT MAX MIN MAX MIN MAX
tPLH Any v 1.7 4.6 6] 1.7 85| 1.7 71
tPHL 12 32 45| 1.2 65| 1.2 5.5

¥ Al typical values are at Vo = 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.
Y For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTES: 1. IccL is measured with one input per gate at 4.5 V and all others grounded.

2. Load circuits and waveforms are shown in Section 1.

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

D2932, MARCH 1987 —REVISED JANUARY 1989

® 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 1SR (7 T7ah] vee
® Dependable Texas Instruments Quality and D2 13[J2CR
Reliability 1clk s 1220

L 1PRE[Ja  11[J2ciK
description 1a{s 10[] 2PRE

These devices contain two independent D-type 1a(0e 9] 20

positive-edge-triggered flip-flops. A low level at GND (7 8[] 20

the Preset or Clear inputs sets or resets the

outputs regardless of the levels of the other

inputs. When Preset and Clear are inactive SN54F74 . . . FK PACKAGE

(TOP VIEW)

(high), data at the D input meeting the setup time
requirements are transferred to the outputs on
the positive-going edge of the clock pulse. Clock
triggering occurs at a voltage level and is not

IS UIE
oo O Olo
el g PR

directly related to the rise time of the clock pulse. 3212019
Following the hold time interval, data at the D 1ck ha 18] 2D 2
inputs may be changed without affecting the ne bs 1ne
levels at the outputs. 178E he 16 201K
The SN54F74 is characterized for operation over NC [}7 15[ NC 3
the full military temperature range of —55°C to 10 s 14q 2PRE ]
125°C. The SN74F74 is characterized for 910111213 2
operation from 0°C to 70°C. 7;)
oo viog
-Z 2NN (]
FUNCTION TABLE vs
INPUTS OUTPUTS NC—No internal connection n
PRESET CLEAR CLOCK D Q Q . t
L H X X H L logic symbol
H L X X L H @
t t PRE ——Dx
L L X X H H 1PRE @) S (5) 10
H H 1 H H L 1CLK > D c1
H H 1 L L H 1 2 D ® =
a — (1) 10
H H L X |9 0 1CLR —D>{ g
s== (10}
tThe output levels in this configuration are not 2PRE (11) _ﬂ 2Q
guaranteed to meet the minimum levels for VoH. 2CLK 2)
Furthermore, this configuration is nonstable; that 2D - (8) 28
is, it will not persist when either Preset or Clear zc'ﬁ .“i)h
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
current as of publication date. Products conform to i,
specifications per the terms of Texas Instruments TEXAS
standard warranty. Production processing does not 2-39
INSTRUMENTS

necessarily include testing of all parameters.
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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)

SUPPIY VOIAGE, VG « vt v v vt ettt e e e -05Vto7V
Input voltage T .. ..o -1.2Vto7V
INPUL CUITENE . . .ttt e e it e e e e e e e —-30 mA to 5 mA
Voltage applied to any output in the highstate . . .................... e -0.5 Vto Vce
Current into any output inthe low state . .. ........... . i 40 mA
Operating free-air temperature range: SN54F74 .. ........................ -55°C to 125°C

SN74F74 .. ... .. e 0°C to 70°C
Storage temperature raNge . . . .. .« e vt in ettt —65°C to 150°C

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

recommended operating conditions

SN54F74 SN74F74 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
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
O 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)
8 SN54F74 SN74F74
a PARAMETER TEST CONDITIONS MIN_ TYP?  MAX | MIN_ TYPF  MAX UNIT
ViK Vee = 4.5V, Ij = -18 mA -1.2 -1.2 Vv
Vee = 45V, loH = —1 mA 2.5 3.4 2.5 3.4
Vo Voc = 475V, oy = —1mA 2.7 v
VoL Veec =45V, loL = 20 mA 0.30 0.5 0.30 0.5 \
Iy Vee = 5.5V, Vi=7V 0.1 0.1 mA
m Vec =55V, Vi=27V 20 20 | A
o e CLK Vec =55V, V=05V 06 LR N
PRE or CLR -1.8 -1.8
10s§ Vee = 5.5V, Vg = 0 -60 -150 | -60 —-150 mA
lcc Vec = 5.5V,  See Note 1 10.5 16 10.5 16 mA

# All typical values are at Vee =6V, 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.
NOTE 1: Icc measured with D, CLK, and PRE grounded, then with D, CLK, and TLR grounded.

2-40 Texas ‘i’
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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)

Vee = 5 V. Vec = 45Vto55V,
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
t Setup time Data high 2 3 2 ns
SU " pefore CLK 1 Data low 3 4 3
Hold time Data high 1 2 1
e after CLK 1 Data low 1 2 1 ns
] CLK high, PRE or CLR low| 4 4 4
tw Pulse duration ns
CLK low 5 6 5
tsu 1?;?‘::;::?25::?) PRE or CLR to CLK 2 3 2 ns
switching characteristics (see Note 2)
Ve =5V, Vec =45Vto55YV,
CL = 50 pF, Cp = 50 pF, 2
FROM TO RL = 500 Q, R_ = 500 Q,
PARAMETER (INPUT) (OUTPUT) Ta = 25°C TA = MIN to MAXS uniT ()
‘F74 SN54F74 SN74F74 'q';
MIN TYP! MAX | MIN MAX | min MAX [
fmax 100 145 80 100 MHz ﬁ
tPLH oLk Qord 3 49 6.8 3 8.5 3 781 ©
tPHL 36 5.8 8| 36 10.5 | 3.6 9.2 -
:PLH PRE or TR Qo 24 42 6.1 2.4 8 | 2.4 A 8
PHL 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.
*nactive-state setup time is also referred to as ‘‘recovery time'’.

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

NOTE 2: Load circuits and waveforms are shown in Section 1.

{i’
Texas 2.41
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SN54F86, SN74F86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

D3210, JANUARY 1989

® Package Options Include Plastic ‘‘Small SN54F86 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74F86 . . . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DiPs 1T Talvee
® Dependable Texas Instruments Quality and 18[J2 13048
Reliability 1v[s 12[J4A
2aJa  n[Jay
description 28[]s 10[]38
These devices contain four independent 2-input Gfl; Ej : §¢
Exclusive-OR gates. They perform the Boolean

functions Y = AeB = AB+ AB in positive logic.

AT SN54F86 . . . FK PACKAGE
A common application is as a true/complement

R X TOP VIEW)
element. If one of the inputs is low, the other {
input will be reproduced in true form at the o <O 8 o
output. If one of the inputs is high, the signal on c-Z>3
the other input will be reproduced inverted at the 3 212019
output. 1Y a 18[] 4A 2
. . . NCl s 17[NC
The SN54F86 is characterized for operation over oAb 6] 4Y
the full military temperature range of —55°C to P A Ne )
1256°C. The SN74F86 is characterized for 28 14E 3B 5
operation from 0°C to 70°C. 8 o
9 101112 13 <
FUNCTION TABLE %8 I g 2]
(each gate) O S
INPUTS OUTPUT NC—No internal connection g
A B Y
Lot L logic symbolt
L H H (
1)
H L H 1A =1 (3)
H H L 8 :2: v
4
2A (6)
- (5) —— 2Y
3A 9 (8)
3y
=
4A —— (11)
8 (13) 4y
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and ;
|IEC Publication 617-12. [TH]
Pin numbers shown are for D, J, and N packages. ;
L
2 4
a.
o
o
o

PRODUCT PREVIEW documents contain information
on products in the formative or design phase of i
development. Characteristic data and other
specifications are design goals. Texas Instruments

e I EXAS 2-43
reserves the right to change or discontinue these NST RUMEN‘FS
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SN54F86, SN74F86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

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

Supply voltage, VCC - - - v v e e i e -0.5Vto7V
Input voltage T .. ... ... -1.2Vto7V
INput CcUITeNt . . . .. e —-30 mA to 5 mA
Voltage applied to any output in the high state .. .......... e -0.5 Vto Vce
Current into any output inthe low state . . . ........... ... ..ttt 40 mA
Operating free-air temperature range: SN54F86 .. ...............cuu. ... —-55°C to 125°C

SN74F86 . ........ ... ... 0°C to 70°C
Storage temperature range . . ... ..........outintore e -65°C to 150°C

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

recommended operating conditions

SN54F86 ' SN74F86 UNIT
MIN NOM MAX | MIN NOM MAX
Vcec  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
2 ik Input clamp current -18 -18 mA
I0H High-level output current -1 ~1 mA
w] oL Low-leve! output current 20 20 mA
Q) TA Operating free-air temperature -58 125 (0] 70 °C
~*
®  glectrical characteristics over recommended operating free-air temperature range (unless otherwise
g_) noted)
8 PARAMETER TEST CONDITIONS N SI:";:I;SG MAX MIN SI:7Y4PI;86 MAX UNIT
@ VIK Vce = 4.5V, | = ~18 mA -1.2 -1.2 v
VoH Ve =45V, IoH = -1 mA 2.5 3.4 2.5 3.4 v
Vece = 475V, IoH = -1 mA 2.7
VoL Vce = 4.5V, oL = 20 mA 0.30 0.5 0.30 0.5 v
1] Vece = 6.5V, Vi=7V 0.1 0.1 mA
1H Vece = 5.5V, V=27V 20 20 uA
L Vece = 6.5V, Vi =05V -0.6 -0.6 mA
los$ Vee = 5.5V, Vo =0 -60 -150 | -60 -150 | mA
IccH Vecec = 6.5V, Vi =0 15 23 15 23 mA
lccL Vee = 5.5V, V| =45V 18 28 18 28 mA
0 switching characteristics (see Note 1)
o) Vec =5V, Vec = 45Vtob5YV,
o ) CL =~ 50 pF, CL = 50 pF,
FROM TO RL = 500 @, RL = 500 Q,
8 PARAMETER (INPUT) (OUTPUT) Ta = 26°C Ta = MIN to MAXY uniT
‘F86 SN54F86 SN74F86
2 MIN  TYP MAX MIN MAX MIN MAX
tpLH AorB 2.2 3.6 5.5 2.2 6.5
Y ns
) tPHL (other input low) 22 38 55 2.2 6.5
= tPLH AorB Y 27 4.9 7 2.7 CH .
m tPHL (other input high) 2.2 4.3 6.5 2.2 7.5
S ¥ Al typical values are at Vog = 5V, To = 25°C.
IT1 5 Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
E For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 1: Load circuit and voltage waveforms are shown in Section 1.
i
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_ SN54F109, SN74F109
DUAL J-K POSITIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH CLEAR AND PRESET

D2932, MARCH 1987—REVISED JANUARY 1989

® Package Options Include Plastic ‘‘Small SN64F109 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74F109 . . . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs —
_ 1ctr [ Yis[dvee
® Dependable Texas Instruments Quality and w2 1sJ2CR
Reliability wOs  1aJ2d
. 1clk e 13g2K
description _ wRels o 2% 2CLK
These devices contain two independent J-K 1alds 11[J2PRE
positive-edge-triggered flip-flops. A low level at 1a]s 1o[d2a
the Preset or Clear inputs sets or resets the GnD [ o[]2@
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 o ole
pulse. Clock triggering occurs at a voltage level - ld cz) §|§

and is not directly related to the rise time of the

clock pulse. Following the hold time interval, 2
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 2CLK Q
also can perform as D-type flip-flops if J and K BRE -]
are tied together. 2PR £
The SN54F109 h 9 1011 12 13 (/)]
e 54F1 is characterized for operation
over the full military temperature range of 1o 2 8 ‘8 g S
~55°C to 125°C. The SN74F109 is o ©
characterized for operation from 0°C to 70°C. NC—No internal connection (a]
FUNCTION TABLE logic symbolf
(EACH FLIP-FLOP)
INPUTS OUTPUTS prE &) s
PRESET CLEAR CLOCK J K Q [o w1y 8 _ 1o
L H X X X H L 1CLK (4) b1
H L X X X L H WK )~ 1K L (7) 1
L L X X X H* H* — (1) R
H H 1 L L |t H 1CLR (-
H H 1 H L TOGGLE 2PRE —‘b“ 2 10)
H H 1 L H Qo Qo 2) 12 —" 20
H H ) H H H L 2CLK “—3)——1
H H L X X | a @ 2R iy 19 o5
. T 28R U
The output levels in this configuration are not guaranteed
to meet the minimum levels for Vo. Furthermore, this TThis symbol is in accordance with ANSVIEEE Std 91-1984 and
configuration is nonstable; that is, it will not persist when IEC Publication 617-12
either Preset or Ciear returns to its inactive (high) level. Pin numbers shown are f.or D, J, and N packages.
PRODUCTION DATA documents contain information Copyright © 1987, Texas Instruments Incorporated
curr??.t I‘S' of pnhllc';tm‘n date. ::;Igduml cotnlorm tt: %
specifications per the terms of fexas instrumen
s't,andanl wampnt . Production processing doss not TEXAS 2-45
necessarily include testing of all parameters. INSTRUMENTS
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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
Input voltage t
Input current
Voltage applied to any output in the high state
Current into any output in the low state
Operating free-air temperature range: SN54F109

Storage temperature range

SN74F109

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

-0.5VitoVce
40 mA
-55°C to 125°C
0°C to 70°C
-65°C to 150°C

SN54F109 SN74F109 UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.6 4.5 5 5.5 \"
VIH High-level input voitage 2 2 \4
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
o loL Low-level output current 20 20 mA
9’ TA Operating free-air temperature -565 125 o] ) 70 °Cc
[+
n electrical characteristics over recommended operating free-air temperature range (unless otherwise
= noted)
8 SN54F109 SN74F109
a PARAMETER TEST CONDITIONS MIN_ TVPE MAX | WMIN_ TYPE  MAX UNIT
VIK Vee = 45V, lf = —18 mA -1.2 -1.2 \4
Vo Vee = 45V, loH = =1 mA 2.5 3.4 2.5 3.4 v
Vee =475V, gy = -1 mA 2.7
VoL Vee =45V, oL = 20mA 0.30 0.6 0.30 0.5 \
Iy Vee = 5.5V, V=7V 0.1 0.1 mA
IIH Vee = 5.5V, V) =27V 20 20 rA
I —;l—_RE'ocr:lgﬁ Vec =565V, V=05V _?: _?: mA
los§ Vee = 5.5V, Vo =0 -60 -150 | —60 —-150 mA
Icc Vee = 55V, See Note 1 11.7 17 11.7 17 mA
* Al typical values are at Ve = 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.
NOTE 1: Igc measured with J, K, CLK, and PRE grounded, then with J, K, CLK, and CLR.
3
2.46 - Texas
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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 = 5V, Vee = 45Vt 55V,
Ta = 25°C TA = MIN to MAX?T oNIT
‘F109 SN54F109 SN74F109
MIN MAX MIN MAX MIN MAX
fclock Clock frequency (o] 100 0 70 0 90 | MHz
N Setup time Data high 3 3 3
U pefore CLK 1 Data low 3 3 3 e
Hold time Data high 1 1 1
th ns
after CLK 1 Data low 1 1 1
) CLK high, PRE or CLR low| 4 4 4
tw  Pulse duration ns
CLK low 5 5 5
Inactive-state setup
tsy time before CLK1 PRE or CLR to CLK 2 2 2 ns
switching characteristics (see Note 2)
Vec =5V, Vecc =45Vto55V,
C = 50 pF, Cp = 50 pF, 2
FROM TO RL = 5009, Ry = 5009,
TE| UNIT
PARAMETER (INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAXT »
‘F109 SN54F109 SN74F109 ‘a';
MIN TYP} MAX MIN MAX | MIN MAX Q
fmax 100 150 70 90 MHz ‘.’:,
tPLH 3 4.9 7 3 9 3 8
CLK QorQ@
PHL o 3.6 58 8| 3.6 105 | 3.6 92| ™ ®
-
1] . .8 7 2.4 9 2.4 8
PLH PRE or CLR QorQ 2.4 4 ns 1]
tPHL 2.7 6.6 9| 27 1.5 | 2.7 10.5 (]
1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
* Al typical values are at Vcc = 5V, TA = 25°C.
NOTE 2: Load circuits and waveforms are shown in Section 1.
T {l’
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SN54F112, SN74F112
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH CLEAR AND PRESET

D2932, MARCH 1987 —REVISED JANUARY 1989

® 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

SN54F112 . . . J PACKAGE
SN74F112 . . . D OR N PACKAGE
{TOP VIEW)
1eek O Use[d vee

K2 1s[J1CR
1wz 4[] 2CR
1PRE[J+  13[] 2cLK
1as 22k
1ads  11d29
20} 10[] 2PRE
GND s o[] 20
SN54F112 . . . FK PACKAGE
(TOP VIEW)
4

o} OS
0 Olo
> -

pulse. Clock triggering occurs at a voltage level %0
and is not directly related to the fall time of the
clock pulse. Following the hold time interval, 321219
data at the J and K inputs may be changed 1J 4 18(] 2CIR 2
without affecting the levels at the outputs. 1PRE D5 170 2cLK
These versatile flip-flops can perform as toggle nc Ds 16[] NC 0
flip-flops by tying J and K high. 1a ) 158 2K ‘u';
The SN54F112 is characterized for operation 1Qf8 14H 2J ']
over the full military temperature range of 9 10111213 ﬁ
—-55°C to 125°C. The SN74F112 is oo 0 OoW
characterized for operation from 0°C to 70°C. 'Q zZz« |E S
o~
©
FUNCTION TABLE NC—No internal connection n
INPUTS OUTPUTS
PRE CLR CLK J K Q a logic symbolt
L H X X X H L
H L X X X L H \FRE (4) ~f5
L L X X X HT Wt w1, |6 10
H H ! L L | 2@ Qo 1cLK m—'>> c
H H i H L H L @2 T LR
H H i L H L H o el g
H H { H H TOGGLE 2PRE (10) o
H H H X X Qo Qo (1) (L] PN
TThe out i i i i 0L ey o
put leveis in this configuration are not guaranteed K (12) (7) 28
to meet the minimum levels for Voy. Furthermore, this — (4
configuration is nonstable; that is, it will not persist when 2CLR
either Preset or Clear returns to its inactive (high) level. forpi o .
. This symbol is in accordancea 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
Pnﬁmonodm %r:dumo e'::n'fm t:"s":enltﬂe::lu:: M
Por the  torms’ of Texas llmumcnr: standard TEXAS 2-49

INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265

warranty. Production ing does

not necessarily
nclude testing of al parameters.




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

Ibgic diagram (positive logic)

"

Q—e

PRE ° .
K

CLK L

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

2 Supply Voltage, VO « « v v vttt e e e e e -05Vto7V
Input voltaget . ... .. -1.2Vto7V
v INPUL CUITENt . . . . .t e et et et e e e -30 mA to 5 mA
[ Voltage applied to any output in the highstate . . .......................... -0.5Vto Vcc
5’ Current into any output inthe low state . . . .......... ...ttt iniennnnnnnnn 40 mA
Operating free-air temperature range: SN54F112......................... -55°C to 125°C
@ SNZAFT12 ..ot 0°C to 70°C
8 Storage temperature range . .. ... ... .ovvvn et et —-65°C to 150°C
‘,';," TThe 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
Vece Supply voltage 4.5 5 5.5 4.5 5 5.5 A"
VIH High-level input voltage 2 : 2 \2
ViL Low-level input voltage ~ 0.8 0.8 v
K Input clamp current OV —18 -18 | mA
10H High-level output current TN -1 -1 | mA
loL Low-level output current N 20 20 | mA
TA Operating free-air temperature -55 125 (o] 70 °C
250 TEXAS ¢
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SN54F112, SN74F112
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 A TN TveT Ak UNIT
ViK Vce = 45V, Ip = -18 mA -1.2 -1.2
_;;H Ve = 45V, IoH = —1mA 25 34 2.5 3.4
Vee = 475 V, IoH = -1 mA 2.7
VoL Vce = 4.5V, loL = 20 mA 0.30 0.5 030 0.5
Iy Vce = 5.5V, Vi=7V 0.1 01 [ mA
WH Vee = 5.5V, Vi =27V ED 20 | A
Jor K LT -0.6 -0.6
nw BRE or CLR Vee = 5.5V, Vi=05V < -3 -3| maA
CLK -2.4 —2.4
lost Vee = 5.5V, Vo =0 -60 -150 | —60 - 150 mA
Icc Vece = 5.5V, See Note 1 12 19 12 19 mA

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

Vee = 5 V. Vec = 45Vto55V, 2
TA = 25°C TA = MIN to MAXS UNIT
‘F112 SN54F112 SN74F112 »
MIN MAX | MIN MAX | MIN MAX f.-,'
fclock Clock frequency 0 110 0 100 | MHz Q
) Data high 4 5 L
tsy  Setup time before CLK! Data low 3 = 35 ns (7]
Data high 0 OV ot 0 «
th  Hold time after CLK} 4 e ns -
Data low 0 o 0 ©
LK high or | 4.5 5
tw Pulse duration ¢ |g_or ow ns Q
CLR or PRE low 4.5 5
Inactive-state setup p—
PRE or CLR hi 5
tsu time before CLK!Y or igh 4 ne
switching characteristics (see Note 2)
Vec =5V, Vec = 45Vto55V,
Cp = 50 pF, C = 50 pF,
FROM T0 R = 5009, Rp = 500 Q
PARAMETER . N
(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAXS uNIT
‘F112 SN54F112 SN74F112
MIN TYPT MAX | MIN MAX | MmN MAX
fmax 110 130 100 MHz
1 . . . RSN . .
PLH cLK Qord 1.2 46 6.5 S 1.2 7.5 ns
tPHL 1.2 4.6 6.5 o 1.2 7.5
1 1.2 4.1 . @ . .
PLH PREeCIR |  Qorl 58 . 12 751 s
1PHL 1.2 41 65 1.2 7.5

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.
$ 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’’.
NOTES: 1. Icc is measured with all outputs open, the Q and Q outputs alternately high and the clock input grounded at the time of
measurement.
2. Load circuits and waveforms are shown in Section 1.
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SN54F113, SN74F113
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET

D2932, MARCH 1987 —REVISED JANUARY 1989

® 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 1eek [T e vee
® Dependable Texas Instruments Quality and K2 13J2cLK
Reliability 1wz 2J2k
1PRE[(Je 1102y
description 1a[]s  10[J2PRE
These devices contain two independent J-K G;gE: :jig-
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
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 rise time of the clock pulse. Following the
hold time interval, data at the J and K inputs may
be changed without affecting the levels at the

2K
NC
2J

N

. R []
outputs. These versatile flip-flops can perform NC ‘d-;
as toggle flip-flops by tying J and K high. 2PRE o
1011 12 13
The SN54F113 is characterized for operation (-ICD
over the full military temperature range of I.g % % Ig 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 | o @ wae Ulesfy ® o
L X X X | A ¢ 1 %— 1
H i L L | @ Qo 1cLk —>pc1 . (6)
H L H L]l H L k2 a
Hol L H| L H sere 0 ©
H L H H| TocaLe 2 A 2
H H X x| @ A3
0 0 2Lk - b (8 %
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
"fﬂu Iodlmlil Me::onnm-n curun‘(ﬂ c::l of T #
publ on conform to speci ons
pnr the terms of Texas Imm standard EXAS 2-53
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SN54F113, SN74F113 )
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH PRESET

logic diagram (positive logic)

X

CLK
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
2 SUPPlY VORAgE, VO « o v ittt ittt ~05Vto?7V
Input voltage T .. ... .. -1.2Vto7V
w) INPUt CUITENt . . .. —-30 mA to 5 mA
2 Voltage applied to any output inthe highstate . . . ..............ccovvu.... -0.5 Vto Vce
0 Current into any outputinthe low state . .. .................... e e 40 mA
»n Operating free-air temperature range: SN54F113 .. ... ... ..., -55°C to 125°C
- SN74F113 ... . 0°C to 70°C
g Storage temperature range . . ... ... ......v ottt —-65°C to 150°C
a‘ tThe input voltage ratings may be exceeded provided the input current ratings are observed.
recommended operating conditions
SN54F113 SN74F113 i 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 Al 0.8 0.8 \
K Input clamp current QQOV‘&\I\: -18 -18 | mA
10H High-level output current . ekt -1 -1 mA
loL Low-level output current 20 20 mA
TA Operating free-air temperature -55 125 o] 70 °C
i
254 TExas b
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SN54F113, SN74F113
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH PRESET

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

noted)
SN54F113 SN74F113
PARAMETER TEST CONDITIONS i TPt MAX | WIN_ TYPT  MAX UNIT
ViK Vce = 4.5V, Ij = =18 mA -1.2 -1.2 \
VoH Vee = 4.5V, loH = -1 mA 2.5 3.4 2.5 3.4 v
Vece =475V, IlgpH = -1 mA 2.7
VoL Vece =45V, loL = 20 mA 0.3 0.5 0.3 0.5 \
Iy Vee = 5.5V, Vi=7V 0.1 0.1 mA
4 Vee = 6.5V, V=27V oM 20 20 A
Jork S =06 -0.6
m PRE Ve =55V, V=05V -3 -3 | mA
CLK -2.4 -2.4
lost Vee = 5.5V, Vg =0 -60 -150 | -60 —-150 mA
Icc Vece = 5.5V, See Note 1 12 19 12 19 mA

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

Veg =5V, Vcec =45Vt 55V,
Ta = 25°C TA = MIN to MAXS UNIT
‘F113 SN54F113 SN74F113 :
MIN MAX | MIN MAX | MIN MAX
felock Clock frequency 0 110 0 100 | MHz
Data high 4 5
t, Setup ti bef CLK!
su etup time before Data low 3 35 ns
th Hold time after CLK{ Data high or low o] 0 ns
tw Pulse duration ﬂ high or low 4.8 5 ns
PRE low 4.5 5
Inactive-state setup .
'SU timeY before CLK! PRE high 4 5 ne
switching characteristics (see Note 2)
Vec =5V, Vec = 45Vtob5V,
Cp = 50 pF, CL = 50 pF,
FROM T = -
PARAMETER (] RL = 5009, RL = 500 Q, UNIT
(INPUT) (OUTPUT) Ta = 25°C TA = MIN to MAXS
‘F113 SN54F113 SN74F113
MIN TYP MAX MIN MAX MIN MAX
fmax 110 125 100 MHz
tPLH 1.2 3.6 6 1.2 7
CLK Qord
TPHL 1.2 36 6 1.2 7] ™
t — . . . . .
PLH RE Qor@ 1.2 4.1 6.5 1.2 7.5 ns
PHL 1.2 4.1 6.5 1.2 7.5

TAll typical values are at Voc = 5V, T = 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 condiltions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.

NOTES: 1. Icc is measured with all outputs open with the Q and @ outputs alternately at high level; at the time of measurement,

the clock input is grounded.

2. Load circuits and waveforms are shown in Section 1.

TexAas

INSTRUMENTS

*p

POST OFFICE BOX 655012 ¢ DALLAS, TEXAS 75265

2-55

Data Sheets




N

Data Sheets

2-56



SN54F114, SN74F114
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

D2932, MARCH 1987 —REVISED JANUARY 1989

® Package Options Include Plastic ‘*Small SN54F114 . . . J PACKAGE
Outline’* Packages, Ceramic Chip Carriers, SN74F114 . . . D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs TR Y1advee
® Dependable Texas Instruments Quality and 1Kz 1fck
Reliability s z[d2k
1PRE[Ja  11J2v
description 1a[]s  10{] 2PRE
. . . 1ae o[]2a
These devices contain two independent J-K ano [y 8[]2a
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 SN54F114 . . . FK PACKAGE
inputs. When Preset and Clear are inactive (TOP VIEW)
(high), data at the J and K inputs meeting the Oy

C
setup time requirements are transferred to the = Id o

outputs on the negative-going edge of the clock
. R 3 2 12019
pulse. Clock triggering occurs at a voltage level
and is not directly related to the fall time of the g4 18[] 2K 2
clock pulse. Following the hold time interval, NC i 1.7[' NC
data at the J and K inputs may be changed 1PRE 16 16 2J
without affecting the levels at the outputs. Nego? 180 NC_ ﬁ
These versatile flip-flops can perform as toggle 1afis 14 (] 2PRE 3
flip-flops by tying J and K high. S oni213 <
The SN54F114 is characterized for operation lg % % Ig 8 »
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. (a]
logic symbolt
FUNCTION TABLE W
CLR R
_ INPUTS OUTPUT_S LK (13) 1
PRE CLR CLK J K Q a 5
L A X X X | H L PR YW S © 10
H L X X X L H 8 ) o)
L L x x x| wut wt x 2 1K >~ 1a
H  oH L L | a 0@ opre 10 ™
HoOH L H L | H L YL @ 2
MWW L L WL H w 12| =
H H 1 H H TOGGLE
H H H X X Qy Qo TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
|EC 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 Von.
Furthermore, this configuration is nonstable; that is,
it will not persist when either Preset or Clear returns
to its inactive (high) level.
l.llI.ESS OTHERWISE NOTED this document contains Copyright © 1987, Texas Instruments Incorporated
PRODUCTION DATA information current as_of . b
et o T hsgutee s TeExas 2.57
Warranty. Producton rocessing docsnot mecessarily INSTRUMENTS
m:lude tmlnu of all parameters.
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SN54F114, SN74F114

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

WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

logic diagram (positive logic)

DS

Hlla

CLK

|

(]
I
|

o
TO OTHER F-F

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

2 Supply voltage, VO - - v v v v oo et e -0.5Vto7V
Input voltage T . .. .. .. -1.2Vto7V
(W) INPUL CUITENT . . . o ot et et e et e e e e et e e et et e —30 mA to 5 mA
2 Voltage applied to any output in the highstate . . . .......................... -0.5 Vto Vce
o Current into any outputinthelow state . . . ............. ... . s 40 mA
(7)) Operating free-air temperature range: SNB4F114 . ... ... ... ... ... ... ..., -55°C to 125°C
e ol SN74F114 . ... . . e 0°C to 70°C
8 Storage temperature range . . .. ... ... ... e —-65°C to 150°C
a TThe 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 4.5 5 5.5 v
VIH High-level input voltage 2 8 2 Vv
ViL Low-level input voltage & 0.8 0.8 \
K Input clamp current A -18 -18 mA
IoH High-level output current <O -1 -1 mA
loL Low-level output current Q¥ 20 20 mA
TA Operating free-air temperature -565 125 0] 70 °C
2-58 Texas %
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SN54F114, SN74F114
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)

SNB4F114 SN74F114
PARAMETER TEST CONDITIONS
MIN TYPT MAX | MIN TVPT MAX | U
ViK Vee = 4.5V, I} = —18 mA -1.2 -1.2 v
v Vee = 45V, IoH = -1 mA 25 3.4 25 34 v
OH Vee = 475V,  IoH = —1mA 2.7
VoL Vce = 45V, loL = 20 mA 03 0.5 03 05 v
| Vce = 5.5V, Vi=7V 01| mA
"] Vcec =565V, V| =27V 20 rA
JorK LoV ¢ -0.6
I PRE or TR Vcc =55V, V) =05V 2 -3 3| ma
CLK -2.4 -2.4
lost Vee = 5.5V, Vo =0 -60 -150 | -60 -150 | mA
Icc Ve = 5.5V, See Note 1 12 19 12 19 mA
timing requirements
Vee =5V, Vcc = 45Vto556YV, 2
Ta = 25°C TA = MIN to MAXS -
‘Fi14 SN54F114 SN74F114 (7]
MIN MAX | MIN MAX [ MIN MAX 'q';
felock Clock frequency 0 100 0 90 | MHz [
t, Setup time before CLK{ Data high 4 5 ﬁ
su etup etore Data low 3 3.5 ns
Data high ©
th  Hold time after CLK/ ata hig 0 o ns -
or low . 8
LK hi UYN
tw Pulse duration ¢ ' high 4.5 vigi‘}?}iﬂi\ﬁ 5 ns
or low ol
) PRE or CLR )
tw Pulse duration low 4.5 5 ns
t Recovery time PRE or TTR 4 5
rec y to CLK ne
switching characteristics (see Note 2)
Vec =5V, Vee = 465Vtob656YV,
Cp = 50 pF, Cp = 50 pF,
PARAMETER FROM TO RL = 500Q, R = 500 Q, UNIT
(INPUT) (OUTPUT) Ta = 25°C TA = MIN to MAXS
‘F114 SN54F114 SN74F114
MIN TYP MAX | MIN MAX | MIN MAX
fmax 100 125 90 MHz
PLH LK Qord 22 ' 46 6.5 S 2.2 7.5 ns
tPHL 2.2 5.1 7.5 OV e 2.2 8.5
1] — . . . Yokt . .
PLH PRE or CLR QorQ 2.2 41 6.5 X 2.2 7.5 ns
tPHL 22 41 65 2.2 7.5

tAl 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.
§For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTES: 1. Icc is measured with all outputs open, the Q and @ outputs alternately at high level and at the time of measurement, the clock is
grounded.
2. Load circuits and waveforms are shown in Section 1.

j
TeExas b 2-59
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SN54F125, SN74F125

QUADRUPLE BUS BUFFER GATES WITH 3-STATE OUTPUTS

D3211, JANUARY 1989

Memory Address Registers
and Ceramic 300-mil DIPs

Reliability

description

3-State Outputs Drive Bus Lines or Buffer

SNB64F125 . . . J PACKAGE

SN74F125 ... D OR N PACKAGE

Package Options Include Standard Plastic

Dependable Texas Instruments Quality and

This bus buffer features independent line drivers
with three-state outputs. Each output is disabled

when the associated G is high.

The SN54F125 is characterized for operation

over the full military temperature range of

(1)

(TOP VIEW)
161 U vee
1Az 13[]4G
1ww([s 12[J4A
2G[s 11[Jay
2As 10[] 3G
2y s o[] 3A
GND []7 8[] 3y

logic diagram (positive logic)

1G
—-55°C to 125°C. The SN74F125 is
characterized for operation from 0°C to 70°C.
(2) (3)
1A 1Y
FUNCTION TABLE l/
(EACH BUFFER)
INPUTS | OUTPUT
T A v 26 (4)
L H H
L L L
5 (6)
H X 4 2a 2 2y
H = high level
L = low level
X = irrelevant
_ (10
. a5 10
logic symbol?
~ 8)
18 —lEn 91 !
a2 > v—& 1y 3A l/ 3y
2 %m‘ 8 5y
24 :1:» ‘ ‘
36— 8) (13)
4G
e "
46— (1)
PIE] [F——— 4y (12) ()]
h— 4A 4y
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and l/

IEC Publication 617-12.

PRODUCT PREVIEW documents contain information
on products in the formative or design phase of
development. Characteristic data and other
spacifications are duin'vll goals. Texas Instruments
reserves the right to change or discontinue these
products without notice.

Texas W
INSTRUMENTS
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SN54F125, SN74F125
QUADRUPLE BUS BUFFER GATES WITH 3-STATE OUTPUTS

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

Supply voltage, VCC -+« + - v v v e e e e e -05Vto7V
Input voltage ... ......... e e e e .. =1.2Vto7V
Input current . . ... ..o PO —30 mA to 5 mA
Voltage applied to any output in the dlsabled or power-off state .............. -0.5Vtob55V
Voltage applied to any output in the highstate . . ............. e ... =0.5VtoVce
Current into any output in the low state: SN54F125 . PR ... 96 mA
SN74F125 . ............. P . 128 mA

Operating free- alr temperature range: SN54F125. A -565°C to 125°C
SN74F1256 . ........... FE 0°C to 70°C

Storage temperature range .. ........ .00 e P -65°C to 150°C

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

recommended operating conditions

SN54F125 SN74F125
2 MIN NOM MAX | MIN NOM MAX UNIT
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
U VIH High-level input voltage 2 2 \
[Y) ViL Low-level input voltage - 0.8 0.8 \
5’ Ik Input clamp current -18 -18 mA
m l0H High-level output current -15 -15 mA
= loL Low-level output current 64 64 mA
® TA Operating free-air temperature -55 125 0 70 °C
s i .
¢ electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
SN54F125 SN74F125 )
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT
ViK Vee = 45V, I = -18 mA ~1.2 -1.2 \
IoH = =3 mA 2.4 3.3 2.4 3.3
Veec = 45V loH = =12 mA 2 3.2
Von o4 = —15 mA 2 3.1 v
Vee = 475V IoH = -3 mA 2.7
_ loL = 48 mA 0.35 0.5
VoL Vee = 45V loL = 64 mA 040 055] "
) Iy Vee = 0, Vi=7V 0.1 0.1 mA
o [ Vecec = 56.5V, Vi =27V 20 20 uA
(@) L Vee = 5.5V, Vi = 0.5V -20 -20 | A
U lozH Vee = 6.5V, Vo = 2.7V 50 50 A
c lozL Vee =55V, Vo =05V -50 -50 pA
o lost Vee = 6.5V, Vo =0 -100 —225 |-100 -225 mA
_‘ IccH 17 24 17 24
v lcct Ve =565V, Outputs open 28 40 28 40 mA
- lccz 25 35 25 35
ITl  TAl 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.
—
:
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SN54F125 SN74F125

QUADRUPLE BUS BUFFER GATES WITH 3-STATE OUTPUTS

switching characteristics (see Note 1)

Vg =5V, Vgec = 45Vtob5V,
CL = 50 pF, CL = 50 pF,
FROM T0 RL = 500 9, RL = 500 0,
PARAMETER
(INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAX' UNIT
"F126 SN54F125 SN74F125
MIN _TYP MAX | MIN MAX | MIN MAX
tPLH 1.2 3.6 6 1.2 6.5
tPHL A M 22 651 7.5 2.2 s| ™
pre = 27 51 75 2.7 8.5
Y
tpzL 32 56 8 3.2 9] ™
tpHZ 1 3.1 5 1 6
Lz G M 1T 31 55 7 6] "

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

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.

Texas
INSTRUMENTS
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SN54F126, SN74F126
QUADRUPLE BUS BUFFER GATES WITH 3-STATE OUTPUTS

D3212 JANUARY 1989

® 3-State Outputs Drive Bus Lines or Buffer SN54F126 . . . J PACKAGE
Memory Address Registers SN74F126 . . . D OR N PACKAGE
(TOP VIEW)
® Package Options Include Standard Plastic
and Ceramic 300-mil DIPs 16 [ Uha vee
1A[2  13[] 4G
® Dependable Texas Instruments Quality and 1wz 12[J4A
Reliability 2G [: 4 'R} :] 4Y
i 2A([]s 10[]3G
description 2y s s[] 3a
This bus buffer features independent line drivers GND (7 8[]3Y
with three-state outputs. Each output is disabled
when the associated G is low. logic symboIT
The SN54F126 is characterized for operation o
over the full military temperature range G 2 EN D < B3 v
of —55°C to 125°C. The SN74F126 is 1A @)
characterized for operation from 0°C to 70°C. 2G 5) 6 oy
2A
10
FUNCTION TABLE 3G :9)) (8) v 2
(each buffer) 3A e
4G “an
INPUTS | OUTPUT an 112 ay 3
G A Y g
HoH H tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and &
HooL L IEC Publication 617-12. )
L X z ©
H = high level ‘5
L = low level Q
X = irrelevant
Ll
S
Ll
o
a.
[
O
2
o
o
PRODUCT PREVIEW information concerns srrodum " Copyright © 1989, Texas Instruments Incorporated
in the formative nr design phase of dev opmsnl %
Charar or specifications are design

goals. Texas Inslmnmm reserves the right to change

or dmenunuu these products without notice. lNST RUMENTS 2:65
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SN54F126, SN74F126
QUADRUPLE BUS PUFFER GATES WITH 3-STATE OUTPUTS

logic diagram (positive logic)

(1

16
2 3
C] l/ v
(a)
26
(5) (6)
2 I/ 2y
o (10} l'>
(9) J\ ®)
3A / 3y
13
a2
12 11
w2 L

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

Supply voltage, VO - - v« v i oo e e e e -05Vto7V
Input voltage . . .. .. .. .. i e e e e e e -12Vto7V
g e TUT o T¥ T s | -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 . . .......................... -0.5 Vto Vce
Current into any output in the low state: SN54F126 ............. ... ... i, 96 mA
SN74F126 .. ... i e 128 mA

Operating free-air temperature range: SN54F126......................... —-55°C to 125°C
SN74F126 .. ... it 0°C to 70°C

Storage temperature range . .. ... ... .....eereenreteit it -656°C to 160°C

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

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

266  Texas WP
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SN54F126, SN74F126
QUADRUPLE BUS BUFFER GATES WITH 3-STATE OUTPUTS

recommended operating conditions

SN54F126 SN74F126
MIN NOM MAX | MIN NOM MAX uNIT
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \2
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 -15 -15 mA
loL Low-level output current \ 64 64 mA
TA Operating free-air temperature —-55 125 0 70 °C

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

SN54F126 SN74F126
PARAMETER TEST CONDITION:! UNI
€ S S MIN TYPT MAX | MIN TYPT MAX i
ViK Vee = 4.5V, I = -18 mA -1.2 -1.2 Vv
IoH = —3 mA 24 33 24 3.3
VOH Vee = 45V IoH = —12mA 2 3.2 \
IoH = =15 mA 2 3.1
loL = 48 mA 0.35 0.5
\7 V, =45V \
oL cc = 4.5 loL = 64 mA 0.4 055
] Vee = 0, Vi=7V 0.1 0.1 mA
IH Vee = 6.5V, Vp =27V 20 20 A
he Vee = 5.5V, Vi =05V -20 -20 kA
lozH Veec =55V, Vo = 2.7V 50 50 A
lozL Vcc = 6.8V, Vo =05V -50 -50 pA
lost Vee = 5.5V, Vo =0 -100 —225 |-100 —225 mA
IcCH 20 30 20 30
IccL Vecc = 6.5V, Outputs open 32 48 32 48 mA
Iccz 26 39 26 39
switching characteristics (see Note 1)
Vee =5 V. Vee = 45Vt 55V,
C = 50 pF, Cp = 50 pF,
FROM TO RL = 500 Q, Ry = 500 Q,
RAMETER UNIT
PA (INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAXS N
‘F126 SN54F126 SN74F126
MIN TYP MAX | MIN MAX | MIN MAX
1 . 5 . .
PLH A 8 1.2 3.6 6.5 1.2 7 ns
tPHL 2.2 5.1 8 2.2 8.5
tpZH G v 3.2 5.6 7.5 2.7 8.5 ns
tpZL 3.2 5.6 8 2.7 8.5
tPHZ 1.2 4.1 6.5 1.2 7.5
PLz G Y 22 651 756 2.2 s ™
TAll typical values are at Voc = 5 V, Ta = 25°C.
#Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second.
SFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditons.
NOTE 1: Load circuits and waveforms are shown in Section 1.
ui
2-
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SN54F138, SN74F138
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

D2932, MARCH 1987 —REVISED JANUARY 1989

©® 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 Al Lheld Vee
Cascading and/or Data Reception 2 E2 15% z?
® Package Options Include Plastic ‘’Small G2A EZ :; 0 v2
Outline’’ Packages, Ceramic Chip Carriers, G2B[]s 12[] Y3
and Standard Plastic and Ceramic 300-mil G1{Je nQY4
DIPs Y7[1» 10[] Y5
® Dependable Texas Instruments Quality and GND []s s]] Y6
Reliability
SNB4F138 . . . FK PACKAGE
description (TOP VIEW)
The SNB54F138 and SN74F138 circuits are oS o
designed to be used in high-performance agLZ>>
memory-decoding or data-routing applications
requiring very short propagation delay times. In cha Y1 2
high-performance memory systems this decoder G2A05 170 v2
can be used to minimize the effects of system NcDs 16} NC »
decoding. When employed with high-speed G280 7 15[ Y3 ‘5
memories utilizing a fast enable circuit, the delay Gg1[]s 1] va Q
times of this decoder and the enable time of the 9 10111213 L
memory are usually less than the typical access C 1 72]
n . ~NO O YW
time of the memory. This means that the >z z> > ©
effective system delay introduced is negligible. o "g'g'
The conditions at the binary select inputs and the NC—No internal connection o)
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.
PRODUCTION DATA documents contain information Copyright © 1987, Texas Instruments Incorporated
current as of publication dats. Products conform to ¢
Handard warvinty. Producton prosseting does ot TExAas 2-69
necessarily include testing of all parameters. lNS’r RUMENTS
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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 Y6 Y6 Y7
X H X |X X X|H H H H H H H H
X X HJ[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 Lt LJ|L L H|{H L H H H H H H
H L LJ|lL H L|JH H L H H H H H
H L LfL H H{H H H L H.H H H
H L LJ|H L L|]H H H H L H H H
H L LJ|H L H|H H H H H L H H
H L L|H H L|JH H H H H H L H
H L LJ|H H H|H H H H H H H L
logic symbols (alternatives)t
atn | BINOCT 1 (18) o Al BMUX 1 (151
82 |, i UL INIETI P UL
v PRYETI A L3y, DTN ¥ (Y WETRY
2 32 yg 3p12) 5
' py T = a1,
6 _|& (10) (6) (10)
» _G1r 5k vs _mT 5h v
- GZA-(-EFH EN S 9 ve : EZA# 6bt9 vg
o® G2B——onf 7k (7) Y7 G2B 0 7k (7) Y7
(1]
-
n
T These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
logic diagram (positive logic)
= )—15__vo)
PR o —
—D'. = g L
=
T\ (13) Y2
setect J 5 (2 P = 12)
INPUT L .
sj = Y3 pata
“11n OUTPUTS
1t
(3 o [ :
] (9) Y6
2 (4) 1 (7)
ENABLE gz,’; I Y7}
INPUTS © (8
G1 —
Pin numbers shown are for D, J, and N packages.
i
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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)

SUPPIY VOIAGE, VCC - - -« v v ettt e e s -0.5Vto7V
Input voltage T . . . . . -1.2Vto7V
INPUL CUMTENT . . . . ittt —-30 mA to 5 mA
Voltage applied to any output in the highstate . . . ......................... -0.5V to Vce
Current into any output inthe low state . . ......... ... . . i 40 mA
Operating free-air temperature range: SN54F138......................... -55°C to 125°C

‘ SNTZAF138 oo 0°C to 70°C
Storage temperature range . .. ... ........ueen i -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
Vce Supply voltage 4.5 5 5.5 4.5 5 5.5 Vv
ViH High-level input voltage 2 2 v
VIL Low-level input voltage 0.8 0.8 v 2
ik Input clamp current -18 -18 mA
loH High-level output current -1 -1 mA
loL Low-level output current 20 20 mA 3
Ta  Operating free-air temperature -55 126 0 70 °C 8
L
electrical characteristics over recommended operating free-air temperature range (unless otherwise (/7]
noted) ©
SN54F138 SN74F138 ?ﬂ'
PARAMETER TEST CONDITIONS MIN_ TYPT  MAX | MIN TYPE MAX UNIT Q
VK Vce = 4.5V, I = -18 mA 1.2 1.2 v
Von Vee = 4.5V, IoH = -1 mA 25 3.4 25 3.4 v
Vee = 4.75 V, IoH = -1 mA 2.7
VoL Vcec = 4.5V, loL = 20 mA 0.3 0.5 0.3 0.5 \
1) Ve = 5.5V, Vi=7V 0.1 01| uA
IH Vece = 6.5V, V| =27V 20 20 A
M Vee = 5.5V, Vi =05V ~0.6 —0.6 | mA
log$ Vee = 5.5V, Vo =0 -60 ~-150 | -60 ~150 | mA
Icc Vcec = 5.5V, See Note 1 13 20 13 20 mA

* All typical values are at Vec = 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.
NOTE 1: Icc is measured with outputs enabled and open.

XAS {? 2-71
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SN54F138, SN74F138
3-LINE TO 8-LINE DECODERSIDEMULTIPLEXERS

switching characteristics (see Note 2)

Vec=5V, Vee =4.5Vtob.5V,
Ci = 50 pF, CL = 50 pF,
FROM TO RL = 5002, R = 5009,
PARAMETER | \npuT) | (oUTPUT) Ta = 25°C Ta = MIN to MAXT : | N
‘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 ne
tPHL orC 3.2 5.7 8 3.2 9.5 3.2 9
tPLH G2A or v 2.7 5 7 2.7 11 2.7 8
TPHL G28 22 48 7| 22 8 | 22 75| ™
tPLH & v 3.2 5.8 8 3.2 12.5 3.2 9 ns
TPHL 2.7 5.2 7.5 2.7 8.5 2.7 8.5

1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 2: Load circuits and waveforms are shown in Section 1.

sjsoys eieqg IS
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SN54F151A, SN74F151A
1 OF 8 DATA SELECTORS/MULTIPLEXERS

D2932, MARCH 1987 —REVISED JANUARY 1989

® 8-Line to 1-Line Multiplexers can Perform
as:
Boolean Function Generators
Parallel-to-Serial Converters
Data Source Selectors

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

® Dependable Texas Instruments Quality
Reliability
description

These monolithic data selectors/multiplexers
provide full binary decoding to select one of eight
data sources. The strobe input (G) must be at

SN54F151A . . . J PACKAGE
SN74F151A ... D OR N PACKAGE

{TOP VIEW)
o3[ Uis[J vee
D2{]2 1s[] D4
D1[]s 4[] D5
po[]sa 13[] D6
vy[s 12[0D7
wlle n[JA
G[» s
GND (s o] C

SN54F151A . . . FK PACKAGE
(TOP VIEW)

a low logic level to enable the inputs. A high level 2
at the strobe terminal forces the W output high
and the Y output low.
The SN54F151A is characterized for operation 0‘0-'
over the full military temperature range of g
—-55°C to 125°C. The SN74F151A is £
characterized for operation from 0°C to 70°C. 9 10111213 (7]
woaoom ]
FUNCTION TABLE zz ©
INPUTS OUTPUTS (a]
NC—No internal connection
SELECT STR_OBE Yy w
C B A G .
T x v — logic symbol T
L L L L po DO —
L L H L D1 DT
L H L L p2 b2 G ‘g':TN EN
L H H L D3 D3 Ave 1°) Lo
H oL oL L D4 DA B o G
H L H t |os BB Ca 1?2
H H L L D6 D6 bo-3 o )
H H H L p7 D7 o1 1 -—TN
D2 2 B W
H = high level, L = low level, D3 (Wl 3
X = irrelevant pa 12 4
DO,D1 ... D7 = the level of the (14)
D respective input D5 (13) 5
D6 6
py 112 7
1 This symbol is in accordance with ANSI/IEEE Standard 91-1984
and [EC Publication 617-12.
Pin numbers shown are for D, J, and N packages.
UNLESS OTHERWISE NOTED this document contains . Copyright © 1987, Texas Instruments Incorporated
PRODUCTION DATA information current as of y}
publication date. Products conform to specifications TEXAS b 2.73

per the terms of Texas Instruments standard
warranty. Production rro«ssino does
include testing of all parameters.

not necessarily

INSTRUMENTS
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SN54F151A, SN74F151A
1 OF 8 DATA SELECTORS/MULTIPLEXERS

logic diagram (positive logic)

g M :D

(12)

¢ 0o (4) :
—|___/
D1 3)
=
p2 (2
D3 1
pai (5)
DATA [ = p %
INPUTS Da (15) w
2 ]
(14)
D5
o I\
9' (13)
L Dé
2]
= ’—__/
[1]
(]
-+
7] ___/

A N p—————
L)
DATA (10)
SELECT 8 ——'DF
¥

(BINARY)
(9)

c

~

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 - - -« v e e e -05Vto7V
Input voltaget . ... ... -1.2Vto7V
g oYU L o1 - ) -30 mA to 5 mA
Voltage applied to any output inthe highstate . . . ......................... -0.5Vto Vce
Current into any outputinthe low state . .. ...ttt innnneenenn. 40 mA
Operating free-air temperature range: SN54F151A........................ -55°C to 125°C

SN74F151A .. ... e 0°C to 70°C
Storage temperature raNge . . . ... ... ... vttt -65°C to 150°C

1t The input voltag ings may be ded provided the input current ratings are observed.

{i’
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INSTRUMENTS

POST OFFICE BOX 666012 ¢ DALLAS, TEXAS 75265



SN54F151A, SN74F151A
1 OF 8 DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN64F161A SN74F161A ONIT
MIN_NOM_MAX | MIN _NOM _MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \2
V)4 High-level input voltage 2 \\Q‘ 2 Vv
ViL Low-level input voltage LK 0.8 0.8 v
Ik Input clamp current (’} -18 -18 mA
loH High-level output current :\Q" -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)
SN54F161A SN74F151A
PARAMETER TEST CONDITIONS UNIT
10 MIN TYPT MAX | MIN TYPT MAX
ViK Vee = 4.5V, ) = -18 mA -1.2 -1.2
Vee = 45V, IoH = —1mA 25 34 o 25 3.4
Vv
OH Ve = 4.75 V, loH = —1 mA 53 2.7 2
VoL Veec =45V, loL = 20 mA Qa’ 0.5 0.3 0.5
1) Vee = 5.5V, Vi=7V O 0.1 01| mA o
Iy Voe = 5.5V, V) =27V O 20 20 | uA -
m Ve = 55V, Vi =05V Rl -0.6 -06 | mA 8
ios# Vee = 5.5V, Vo =0 - 60 -150 | -60 -150 | mA £
icc Vce = 5.5V, Vi =45V 135 21 135 21| mA n
©
switching characteristics (see Note 1) ®
Vee = BV, Vec = 45V105.5V, a
Cp = 50 pF, CL = 50 pF,
FROM TO RL = 500 0, RL = 500 0,
PARAMETER UNIT
(INPUT) | (OUTPUT) Ta = 26°C Ta = MIN to MAXS
‘FI61A SN54F151A SN74F151A
MIN TYP MAX| MIN MAX [ MIN MAX
tpLH A, B, W 3.2 5.8 9 2.7 11.5 2.7 95 [
tPHL or C 2.4 4.8 7.5 2.2 8 2.4 7.5
tpLH A, B, v 3.7 71 105 3.7 13.5 3.7 2]
tPHL or C 3.2 5.8 9 3.2 N 95 3.2 9
tpLH 2.2 4.3 6.1 2.2 & 7.5 2.2 7
tPHL g w 2.2 2 6] 1.7 O 65| 1.7 6] ™
! . . . .2 O . .
PLH 5 v 4.2 6.6 9.5 3329 12 3.2 fos]
tPHL 2.7 4.9 7 29 8 2.2 7.5
tPLH 2.2 4.4 6.5 1.7 7.5 2.2 7
tPHL ® w X 2 1 6 1 5| ™
tPLH o v 2.2 4.4 6.5 1.7 8.5 1.7 T
tPHL 2.9 5.1 7 2.7 9 2.9 7.5

T Al typical values are at Voc = 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.
$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.

XAS *I} 2-75

INSTRUMENTS

POST OFFICE BOX 656012 * DALLAS, TEXAS 75265



N

Data Sheets

2-76



SN54F153, SN74F153
DUAL 1-OF-4 DATA SELECTORS/MULTIPLEXERS

D2932, MARCH 1987 —REVISED JANUARY 1989

Permits Multiplexing from N Lines to 1 Line SN54F153 . . . J PACKAGE
SN74F153 . .. D OR N PACKAGE
® Performs Parallel-to-Serial Conversion (TOP VIEW)
[ Strqbe (Enabl?) Line Provided for Cascading 1617 Treldvee
(N lines to n lines) B2 1s[J2G
® Package Options Include Plastic ‘*Small 1Cc3[]s 14%A
Outline’’ Packages, Ceramic Chip Carriers, 1c2[Ja 13[]2cC3
and Standard Plastic and Ceramic 300-mil 1c10s 12[J2c2
DIPs 1coJe 11[J2ca
. 1v[s 1ofd2co
® Dependable Texas Instruments Quality and GND[1s of]2y
Reliability
description SN54F153 . . . FK PACKAGE

(TOP VIEW)
Each of these data selectors/multiplexers

Q
contains inverters and drivers to supply full QO Olo
PRl w'2 2 2

binary decoding data selection to the AND-OR
gates. Separate strobe inputs (G) are provided 2
for each of the two four-line sections. A
2C3
The SNB4F153 is characterized for operation NC "
over the full military temperature range of 202 -
—-55°C to 125°C. The SN74F153 is 201 s
characterized for operation from 0°C to 70°C. £~
n
FUNCTION TABLE ©
®
SELECT
INPUTS DATA INPUTS STROBE OuTPUT NC—No internal connection Q
B CO C1 C2 cC3 G Y ) t
X X | X X X X H L logic symbol
L L L X X X L L
L L H X X X L H 14)
L H X L X X L L plnd - 0
A } o
L O H|lx H x x L H 8 Lq é3 i
H L X X L X L L 1 X
H L] X X H X L H 1c0 (LIPS
H H| X x x L L L e |
1C1 (5 0 (7)
H H X X X H L H 123 1 p——— 1Y
r 2
Select inputs A and B are common to both sections. 102 =L 3
2G (15)p
2co (10)
2c1 (1) L9 5y
2c2 {1
23 (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.
PRODUCTION DATA documents contain information N Copyright © 1987, Texas Instruments Incorporated
curroi?it l:_ of puhlin::tin(n date.urljrodu:u' cntn:‘omn:ln:: T Q‘
specifications per the terms 6xas Instr EXAS
tandard . Production processing does not 2-77
:&'L:Inﬁ'a'ﬁﬂ.'l. ur:ti:u of all plmlmuws. lNS’r RUMENTS
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SN54F153, SN74F153
DUAL 1-OF-4 DATA SELECTORS/MULTIPLEXERS

logic diagram (positive logic)

1 mﬂ{>

sjodys eied EN

=
6 -
/100 (6)
(5)
1c1 (7) _ ouTPut
DATA1 < S v
(4)
1C2
) :D_
(1c3
/ .
(2) . J
B ]
SELECT <
(14)
D M
—@
N
10
“2c0 12 -
S
11
2C1 1 )
DATA2 (9) OUTPUT
202 (12) 2y
[
(_2c3 (13)
[
(15)
= 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, VCC - -« vt e v e e -05Vto7V
Input voltageT .. .. ... e -1.2Vto7V
3T oYU A oW - o | —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 40 mA
Operating free-air temperature range: SN54F153 ... ...................... —-55°C to 125°C
SN74F153 ... ... . e 0°C to 70°C
Storage temperature TaNGE . . . . ..o v v v vttt ittt et e, —-65°C to 160°C
1 The input voltage ratings may be exceeded provided the input current ratings are observed.
.Ji
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SN54F153, SN74F153
DUAL 1-OF-4 DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN54F153 SN74F153 UNIT
MIN NOM _MAX | MIN NOM MAX

Vcc Supply voltage 4.5 5 5.5 4.5 5 5.5 v
V|4 High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
hk  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 °C

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

SN54F153 SN74F153
PARAMETER TEST CONDITIONS T AR T e
ViK Veg =45V, I} = =18 mA -1.2 -1.2 \
Vce = 4.5V, IoH = ~1mA 25 34 2.5 34
VoH Voe = 4.75 V, loH = —1 mA 2.7 v 2
VoL Vee = 4.5V, loL = 20 mA 03 05 03 05| V
] Vecec = 6.5V, V=7V 0.1 0.1 mA 0
™ Vee = 5.5V, Vi =27V 20 20 | A 4
m Vce = 5.5V, V=05V ~0.6 ~06 | mA o
los? Vee = 5.5V, Vo =0 - 60 -150 | -60 -150 | mA L
lcc Vce = 5.5V, Vi=0 12 20 12 20 | mA «
©
switching characteristics (see Note 2) ®
Vec=5V. Vee = 46Vt 55V, a
CL = 50pF, CL = 50 pF,
FROM T0 RL = 5002, R = 500 Q,
PARAMETER | \npuT) | (oUTPUT) Ta = 25°C TA = MIN to MAXS unIT
F153 SN54F153 SN74F153
MIN __ TYP  _MAX | MIN MAX | MIN MAX
PLH 37 77 106 | 37 12 | 37 12
AorB Y ns
PHL 27 66 9 | 27 K 2.7 10.5
PLH = N 3.7 67 9 | 37 1.5 | 3.7 10.5
ns
tPHL 22 53 7 | 1.7 9 | 17 8
tPLH - y 22 49 7 | 17 9 | 22 CH -
TPHL 22 47 65 | 1.7 8 | 1.7 7.5

T Al typical values are at Vcc = 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.

$For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 1: Load circuits and waveforms are shown in Section 1.

{i,
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SN54F157A, SN74F157A
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

D2932, MARCH 1987 —REVISED JANUARY 1989

® 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 [ Use vec
DIPs 1A E 2 15[]G

1Bz 14[J4A
® Dependable Texas Instruments Quality and 1Y [Ja 13[] 48
Reliability 2A[]s 1204y
28[Je 11[]3A
description 2y 1wofJ3B
The '‘F157A is a quadruple 2-input multiplexer/ GND (]s 8l )3y

d_ata selector featunr?g a common strobe input SNS4F157A . . . 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

X Q
from one of two sources and is routed to the four < '3 cz) glw
outputs. The ‘F157A presents true data. e
3 2 12019
The SN54F157A is characterized for operation 18ha 180 44
over the full military temperature range of 1w ks 170 a8 2
—-55°C to 125°C. The SN74F157A is
characterized for operation from 0°C to 70°C ol 155 e
’ 2A )7 15{] 4y 2
FUNCTION TABLE B ps 1l 3A 2
9 101112 13 _qc’
INPUTS
- >0 0> (7]
STROBE SELECT DATA ouTPuT NZzzZzon®
= — Y o ©
G A/B A B -
H X X X L NC—No internal connection 8
L L L X L
L L H X H logic symbolt
L H X L L
L H X H H g U8~ en
am G1
m | L
n 2 ox (@)
(3) — 1Y
1B 5 1
2a & L@,
28 :‘:’1)
3A (9)
L 3Y
= i1
A — (12)
— 4y
. (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
current as of publication date. Products conform to b
:aocl'o‘ﬁcr:tions per ﬂ'u’o t;r;_s of Texas .Inst;umm: TE 2-81
ndard warranty. Production processing does nof
necessarily include testing of :Il plnmcntnrs. IN STRUMENTS
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SN54F157A, SN74F157A

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

logic diSbram (positive logic)

1A (2)
(4)
(3) v
1B |
2A (5) f
1
(7)
2y
2B (6 f
1
3A (11) 1
—1
(9)
(10) 3y
38 —
2 aA (14) I
|
(12)
(13) ; ay
| 48 a |
O
o STROBE G — 2 ::D
~» = (1)
Y SELECT A/B—
0———-| >0———
»
g >
a
7 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 - -« - o e e -05Vto7V
Input voltage ! . . .. .. -1.2Vto 7V
INPUL CUITENt . . . . —-30 mA to 5 mA
Voltage applied to any output inthe highstate . . .. ......................... -0.5V to Vcc
Current into any output inthe low state . . . . .......... ittt 40 mA
Operating free-air temperature range: SNS4F167A .. ... ................... —-55°C to 125°C
SN74F157A . . ... e 0°C to 70°C
Storage temperature fange . . . . ... ..ot tn et ne e —-65°C to 150°C
tThe input voltage ratings may be exceeded provided the input current ratings are observed.
recommended operating conditions
SN54F157A SN74F157A 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 \
ViL Low-level input voltage 0.8 0.8 A
hk 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
s R
2.82 TExAs
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SN54F157A, SN74F157A
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 v wax T TveT max] UMT
ViK Vee = 4.5V, ) = —18 mA -1.2 -1.2
Vo Vee = 45V, IoH = —1 mA 25 34 25 34
Vee = 4.75 V, IoH = —1mA 2.7
VoL Vee = 45V, oL = 20 mA 03 0.5 03 05
) Vece = 5.5V, Vi=7V 0.1 01 [ mA
WIH Vee = 5.5V, V=27V 20 20 pA
W Vee = 5.5V, V| = 05V -0.6 ~-0.6 | mA
lost Vee = 5.5V, Vg =0 -60 -150 | -60 -150 | mA
Icc Vee = 5.5V, V) =45V 15 23 15.5 23| mA
switching characteristics (see Note 1)
Ve =5V, Vge = 45Vt 55V,
Cp = 50 pF, C = 50 pF,
FROM TO Ry = 500 Q, R_ = 500 Q, 2
PARAMETER | \npuT) | (0UTPUT) Ta = 25°C Ta = MIN to MAXS unIT
F157A SN54F157A SN74F157A 17
MIN TYP  MAX MIN MAX MIN MAX 1.';
tPLH B Y 3.2 6.6 10 3.2 12 3.2 11 ns )
tPHL 2.2 4.6 7 2.2 9 2.2 8 <
tPLH - v 4.2 6.6 9.5 4.2 13 4.2 11 s )
tPHL 1.7 4.1 6.5 1.7 7.5 1.7 7 E
tPLH AorB v 1.7 4.1 6 1.7 7.5 1.7 6.5 ne ©
tPHL 1.7 3.6 5.5 1 7.5 1.2 7 0

T Al typical values are at Vog = 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.
8 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 1: Load circuits and waveforms are shown in Section 1.

{i,
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SN54F158A, SN74F158A
QUADRUPLE 2-LINE to 1-LINE DATA SELECTORS/MULTIPLEXERS

D2932, MARCH 1987 —REVISED JANUARY 1989

® Buffered Inputs and Outputs SNB4F158A. . .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 [ Uis[]Vee
DIPs 1A[J2 1s[dG

1B[s 1a[J4A
® Dependable Texas Instruments Quality and 1Y [Ja 13[] 4B
Reliability 2A s 12[] 4Y
L 2B([Je 11[J3A
description 2v[]7 10[d38
The SN54F158A and SN74F 158A are quadruple GND (s of13Y

2-input multiplexer/data selectors each featuring
a direct strobe input (G). When the strobe is high,
all outputs are high. When the strobe is low, a
4-bit word is selected from one of two sources
and is routed to the four outputs. The data

SN54F158A. . .FK PACKAGE
(TOP VIEW)

o Q
<= QO O
—-l<Z >0

presented is inverted. 3 2 12019
The SN54F158A is characterized for operation 18 : ‘BE 4A 2
over the full military temperature range of 1y ps 174 48
-55°C to 125°C. The SN74F158A is NC D6 ‘SE NC "
characterized for operation from 0°C to 70° C. 2A Q7 154y -
2B )8 14[] 3A g
1
FUNCTION TABLE Sloumi2 i3 ﬁ
>0 >m
JNFYTS OuTPUT NEgET" ]
STROBE SELECT DATA v P
G A/B A B NC—No internal connection 8
H X X X H
L L L ox H logic symbolt
L L H X L
L H X L H
L H X_H L U9 nden
as i ___le
1A ‘_2’__..“! MUX . (@)
e 4y
18 r 1
2: o ] SV
(11)
3A ———d
(10) e (9) gy
%8 (14)
4A ———— (12)
Be—_ ay
. (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
current as of publication date. Products conform to Q’
spacifications per the terms of Texas Instruments TEXAS 2.85

standard warranty. Production processing does not '
necessarily include testing of all parameters. INST RUMENTS
POST OFFICE BOX 655012 * DALLAS, TEXAS 75265




SN54F158A, SN74F158A
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

logic diagram (positive logic)

sjaays eieq IS

1A (2)’
18 3
o 18
25 1€
3a 11
3 19
an 114
4 13
STROBE G -—11—5”——1
SELECT A/B

D

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

(4)

T,y

(9) 3y

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

Supply VOItage, VO G + + + c o v v e e e e

Input voltage

INPUL CUITENt . . . o o e e e e
the highstate. . .............. .. ... .......
W STt . . .t
Operating free-air temperature range: SN54F158A
) SN74F158A

Voltage applied to any output in
Current into any output in the lo

Storage temperature range

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

recommended operating conditions

-05Vto7V
-1.2Vto7V
-30 mA to 5 mA
-0.5VtoVce
40 mA
-55°C to 125°C
0°C to 70°C
—-65°C to 150°C

SN54F158A SN74F158A 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 \
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 °c
3
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SN54F158A, SN74F158A
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

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

SN54F158A SN74F168A
TEST DITIONSt T
PARAMETER EST CONDITIONS vt wax T vt max] UN
ViK Vee =45V, I} = -18 mA -1.2 -1.2 \
Vce = 4.5V, IoH = —1 mA 25 3.4 25 3.4
v
VoH Voe = 4.75 V, loH = -1 mA 2.7
VoL Vce = 45V, IoL = 20 mA 03 05 03 05| V
I Vece = 5.5V, Vi=7V 0.1 0.1 | mA
IIH Vce = 5.5V, Vi =27V 20 20 | A
m Vce = 6.5V, V| =05V -0.6 -0.6 | mA
los Vee = 5.5V, Vo =0 -60 -150 | -60 -150 | mA
Icc Vece = 5.5V, V| =45V 10 15 10 15| mA
switching characteristics (see Note 1)
Vee =5V, Vee = 45V1t05.5V,
CL = 50 pF, CL = 50 pF, 2
FROM TO Ry = 500 Q, RL = 500 Q,
PARAMETER UNIT
(INPUT) (OUTPUT) Ta = 25°C TA = MIN to MAXT
‘F158A SN54F168A SN74F158A »
MIN TYP MAX | MIN MAX | mIN MAX 'q','
tPLH A8 v 22 5 8.5 | 2.2 10.5 [ 2.2 9.5 e o
tPHL 1.7 41 65| 1.7 8| 1.7 7 L
tPLH - N 1.7 a1 6| 1.7 8| 1.7 7 i, (%]
tPHL 1.2 3.6 6] 1.2 7] 1.2 6.5 ©
-’
. . . .7 . 1. 7
tPLH AorB v 1.7 36 59| 1 8.5 7 s ©
tPHL 1 2.1 4 1 5 1 4.5 [a]

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

# All typical values are at Vog = 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.
NOTE 1: Load circuits and waveforms are shown in Section 1.
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SN54F160A, SN54F162A, SN74F160A, SN74F162A
SYNCHRONOUS 4-BIT DECADE COUNTERS

D2932, MARCH 1987 —REVISED JANUARY 1989

® 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 e Te vee
® Package Options Include Plastic ‘‘Small ck 2 1s[Jrco
Outline’’ Packages, Ceramic Chip Carriers, Al 1a[] Qa
and Standard Plastic and Ceramic 300-mil B 84 13[] Qp
DIPs cls 1120ao¢
® Dependable Texas Instruments Quality and ENI; Ej : ; % g,\?.r
Reliability e
GND L8 9| /LOAD
description SN54F160A, SN54F162A . . . FK PACKAGE
These synchronous, presettable decade (TOP VIEW)
counters feature an internal carry look-ahead for v i Qo
. . . R . . g0 00
application in high-speed counting designs. oloz>«
Synchronous operation is provided by having all 35 T 079
flip-flops clocked simultaneously so that the 2
outputs change coincident with each other when
so instructed by the count-enable inputs and
internal gating. This mode of operation 3
eliminates the output counting spikes that are 3
normally associated with asynchronous (ripple =
clock) counters; however, counting spikes may (/)]
occur on the ripple carry output (RCO). A ©
buffered clock input triggers the four flip-flops -
on the rising (positive-going) edge of the clock 8
input waveform. NC—No internal connection
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 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 ‘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.
UNLESS OTHERWISE NOTED this document contains Copyright © 1987, Texas Instruments Incorporated
PRODUCTION DATA information current as of %
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SN54F160A, SN54F162A, SN74F160A, SN74F162A
SYNCHRONOUS 4-BIT DECADE COUNTERS

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°C to 70°C.

state diagram

O
1Y
” -
®  Jogic symbolst
? ‘F160A ‘F162A
DECADE COUNTERS WITH DIRECT CLEAR DECADE COUNTERS WITH SYNCHRONOUS CLEAR
1]
9., CTRDIV 10 1 CTRDIV 10
7 TR %’T.h cT=0 am Ul ser-0
LOAD —t M1 LOAD ﬁ’t M1
M2 (15) M2 (15)
-0 e =9 p——— RCO
NT :;:» 63 3CT=9 RCO ENT (;0) 63 3CT=9
ENP -;—-—-n G4 ENP (—)—— G4
CLK 12) ;05/2.3,44- IJ CLK LE05/2,3.4+ .
3 14 14
A —-—-:4' 1,50 (1] ——:13: aa A :2 1,60 (1] -——-:13: Qa
8 (5: (2 M2 08 8%} 2 a2 o
c 14) ——— Q¢ c [4) Q¢
(6) (G R} (6) (11)
D — (8] D (8] p——- Qp
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.
T {i’
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SN54F160A, SN74F160A
SYNCHRONOUS 4-BIT DECADE COUNTERS

'F160A logic diagram (positive logic)

o aDc
[6AD -2 b
(10)

ENT 4

(15) RCO

(7)

ENP

R X
2 0-—4/\ 62 GLIP
CLK bc o> 1.,21/C3

Pt 1,30
M1

—QaR

G2 (13)
o> 1.2T/C3

1.3D
M1

Qg

(4)

Data Sheets H

[ 2 L]

) I ) G2 (LEIIP
P "'{> L o> T.21/C3 ¢

(5)

1.3D
M1

-, §}
G2 (11)
op> 1,2T/C3
(6)
D 1,3D
M1

Qp
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SN54F162A, SN74F162A
SYNCHRONOUS 4-BIT DECADE COUNTERS

'F162A logic diagram (positive logic)

LN S .
“D—

— (9)
LOAD

ENT

(10)

ene -2

3R

o

(2]

ol

=
©

G2

(15)

RCO

14)

> 7,27/C3

1.3D

M1

3R

Y

(4)

G2

Qa

(13)

> 1.2T/C3

1.3D

M1

s199yg eileqg H
>

alils

3R b

G2

(5)

Qg

(12)

> 7,27/C3

1,.3D

M1

i

3R
G2

(6)

Qc

(11)

> 7,2T/C3

1.3D

M1

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

logic symbol, each flip-flop (positive logic)

Data Sheets n

IN ‘F160A IN ‘F162A
WITH DIRECT CLEAR WITH SYNCHRONOUS CLEAR
R—qR R ——q 3R
TE G2 P a1 TE G2 P a
_ ~ a1 a1
CLK ——p> 7.27/C3 az CIK ——op>1.271/C3 a2
D 1.3D D 1,3D .y
LOAD ——{M1 P 02 LOAD M1 P a2
logic diagram, each flip-flop in ‘F160A (positive logic)
R
[
TE ——4 _
(TOGGLE ENABLE) = FD - | e
T
CIK
D
[
[ra a2
I/
D
LOAD ®
logic diagram, each flip-flop in ‘F162A (positive logic)
ﬁ o ——————— ittt ity
TE —4 - R
(TOGGLE ENABLE) -
e
CIK
e
<
T\ o @z
D=0
D
LOAD >
T {i’
EXAS 2-93
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SN54F160A, SN54F162A, SN74F160A, SN74F162A
SYNCHRONOUS 4-BIT DECADE COUNTERS

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 -

c R N
TOAD | J
A T I
s _J I

syeays eieq W)

DATA
INPUTS Y | :
. c | I
. ! -
| -
D | !
]
|
! ] ! 1
e JEN T L
| | [ ! 1
| | | T T
ENT P ]! | I
[l ] [ ] ]
B— — : .
Ca__ 1 _ L J LJ L_n
1 ] ]
] [ ] [
- /| /M l
% ___ _1 _ L I i
OUTPUTS ! ! !
—_— ]
Qc_ v l |
R B :
I—] |
QD__ N :? !
i | | [} '
) b | i '
RCO | | | | l | |
i : 17 i8 9 0 1 2 3!
l | l’— COUNT _= INHIBIT
SYNC PRESET
CLEAR
ASYNC
CLEAR

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

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

Supply voltage, Vcg ... - ... e e e e -05Vto7V
Input voltage T . ... . . . e -1.2Vto7V
INPUL CUITENT . . . . o ettt et e —-30 mA to 5 mA
Voltage applied to any output inthehighstate . .. ......................... -0.5V to Vce
Currentinto any outputinthe low state . . . ............ it iiineiinnennennns 40 mA
Operating free-air temperature range: SN54F1 60A SN54F162A ............. -55°C to 125°C

SN74F160A, SN74F162A . . ... ............ 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

SN54F160A SN74F160A
SN54F162A SN74F162A 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 RS 2 Vv 2
ViL Low-level input voltage & 08 0.8 Vv
ik Input clamp current 0’\ -18 -18 mA
loH High-level outut current 3’ -1 -1 mA ‘V’_‘
loL Low-level output current QQ‘ 20 20 mA -]
Ta Operating free-air temperature -55 125 0 70 °C 2
electrical characteristics over recommended operating free-air temperature range (unless otherwise :
noted) -
1]
SN64F160A SN74F160A (]
PARAMETER TEST CONDITIONS SN54F162A SN74F162A UNIT
MIN TYP¥ MAX [ MIN TYP! MAX
VIK Vee =45V, I| = =18 mA -1.2 -1.2 \
VoH Veec =45V, loH = =1 mA 2.5 3.4 2.5 3.4
Vee = 4.75 V, IoH = =1 mA 2.7
VoL Vee =45V, loL = 20 mA 0.3 0.5 0.3 0.5
Iy Vee =55V, V=7V 5 0.1 0.1 mA
IiH Vee = 5.5V, V=27V & 20 20 A
ENP, CLK, &
A B.C D QQ -0.6 -0.6
I | ENT, TOAD Vee = 5.5V, V=05V 3’ -1.2 -1.2 | mA
CLR (‘F160A) &L -0.6 -0.6
CLR ('F162A) -1.2 -1.2
1os$ Vce = 5.5V, Vo = - 60 -150 | -60 -150 | mA
Icc Vee = 6.5V 37 55 37 55 mA
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.
*p
XAS 2-95
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SN54F160A, SN54F162A, SN74F160A, SN74F162A

SYNCHRONOUS 4-BIT DECADE COUNTERS

timing requirements

Vee = 5V, Vee = 45V10 55V,
Tap = 25°C Ta = MIN to MAX?
SN54F160A SN74F160A UNIT
‘F160A, ‘F162A
SN54F162A SN74F162A
/ MIN MAX | MIN MAX | MIN MAX
felock Clock frequency 0 © 100 0 90 | MHz
Setup time, data (A, B, C, D)
5 5
tsu high or low before CLKt ns
t Hold time, data (A, B, C, D) 2 2 ns
hald high or low after CLK?
Setup time, LOAD and (for ; High 1 11.6
tsu B e T ns
F162A) CLR before CLK?t Low 8.5 AN 9.5
N Hold time, LOAD and (for High 2 Rl 2 ns
hold  ‘F162A) CIR after CLKT [ Low 0 e
t Setup time, ENP and ENT High 1" 11.5 ns
SU pefore CLK? Low 5 5
2 ¢ Hold time, ENP and ENT 0 o ns
hold high or low after CLKT
Pulse duration, CLK
w) tw ) ' 5 5 “ns
o high or low (loading)
-, ¢ Pulse duration, CLK High 4 4 ns
o w (counting) Low 6 7 )
(%2] tw Pulse duration, CLR low ('F160A) 5 5 ns
?D. + Inactive-state setup time, 6 6 ns
o SU TR high before CLK? (‘F160A)%
7]
switching characteristics (see Note 1)
Vee = 5V, Veec = 45Vto55Y,
CL = 50 pF, C = 50 pF,
Ry = 500 Q, RL = 500 Q,
PARAMETER (:\:‘:x_) ( OUTI'?’UT) Ta = 25°C TA = MIN to maxt UNIT
SN54F160A SN74F160A
‘F160A, ‘F162A
SN54F162A SN74F162A
MIN  TYP MAX | MIN MAX | MIN MAX
fmax 100 120 90 MHz
tPLH R 27 51 1.5 2.7 8.5
K
L CLK (LOAD high) Any Q 55 57 0 - 57 E ns
tPLH 3.2 5.6 8.5 T 3.2 9.5
CLK (COAD | Any Q ok n;
PHL ( ow) n 32 56 85 = 32 55| ™
1 4.2 9.6 14 v 4.2 15
PLH CcLK RCO o0 ns
tPHL 42 96 14 3.2 15
1 1.7 4.1 7.5 1.7 8.5
PLH ENT RCO ns
tPHL 1.7 4.1 7.5 1.7 8.5
tPHL CIR (‘F160A) Any Q 47 86 12 4.7 13| ns
tPHL CLR (‘F160A) RCO 3.7 7.6 105 3.7 11.5 ns
1t 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'’.
NOTE 1: Load circuits and waveforms are shown in Section 1.
i
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SN54F161A, SN54F163A, SN74F161A, SN74F163A
SYNCHRONOUS 4-BIT BINARY COUNTERS

D2932, MARCH 1987 —REVISED JANUARY 1989

® 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 CLR U 16l lvce
® Package Options Include Plastic *’Small cik 2 1sJrco
Outline’’ Packages, Ceramic Chip Carriers, alds 1adoa
and Standard Plastic and Ceramic 300-mil B[4 130ag
DIPs c C 5 12 ac
. ps ndaop
] :e:.)e;?table Texas Instruments Quality and ene 07 0[] enT
ellability oo (s o[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 321200 2
outputs change coincident with each other when
so instructed by the count-enable inputs and
internal gating. This mode of operation jg
eliminates the output counting spikes that are (]
normally associated with asynchronous (ripple -dc’
clock) counters; however, counting spikes may 7,
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 count is 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.
UNLESS OTHERWISE NOTED this document contains Copyright © 1987, Texas Instruments Incorporated
PRODUCTION DATA information current as of
B oo e iy Texas X 2.97
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SN54F161A, SN54F163A, SN74F161A, SN74F163A
SYNCHRONOUS 4-BIT BINARY COUNTERS

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 —55°C to 125°C. The SN74F161A and SN74F163A are characterized for operation from 0°C to 70°C.

state diagram

sjeayg eleq N

logic symbolsT
‘F161A ‘F163A
BINARY COUNTERS WITH DIRECT CLEAR BINARY COUNTERS WITH SYNCHRONOUS CLEAR
CTRDIV 16 " CTRDIV 16
CiR %m CT=0 CLR LN 5CT=0
[OAD -‘-—t M1 toap 2 | M1
M2 15 M2 15
(10) 3CT=15 ——( ! RCO (10) 3CT=15 _( ! RCO
ENT o | G3 ENT o= G3
ENP —— G4 Enp —— G4
ok 2 E‘cs/z.a.u ek 2 besi2,3a4
N -
14) 3 (14]
Al 1,50 (1] { Qa Al 1] |14 Qa
(4) (13) (4) (13)
B [2] hnee— QB B [2] m— B
(5) (12) (5) (12)
(o4 | 4] | Qc [+ 4] feeeee Q0
(6) (1) (6) - (1)
D e—— 8] OD D 8] — QD

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.

i
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SN54F161A, SN74F161A
SYNCHRONOUS 4-BIT BINARY COUNTERS

‘F161A logic diagram (positive logic)

Data Sheets H

o 4Dc
toap —2 4D
vt 12 (5 cco
(7)
ENP —
R
y—QD G2 na_ o
oLk 2 Jl>c —o>7.21/C3 A
A 1,30
m1
R
G2 [LET I
—op> 1.27/C3 8
g & 1,30
M1
?—o R
G2
o> 1.21/C3
c-& 1,30
m1
L r
G2 an_,
of>1,2T/C3 0
p-& 1,30
M1
T {l’
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SN54F163A, SN74F163A
SYNCHRONOUS 4-BIT BINARY COUNTERS

‘F163A logic diagram (positive logic)

tﬁﬂ————qr—oD » DOT
o ‘o=
TOAD
110)
ENT
}—5_ geo
enp 2L —
o 3R
>—c{> G2 (AL
cx -2 1’>c o> 1.21/C3 A
) 130
-
O
2 @ 3R
G2
o P - 03 g
o> T.27/C3
2} 4
g 8 1,30
(1] M1
-+
»
|—I—\ ‘ >
G2
o> 7.27/C3
o8 130
M1
d3r
G2
2 an_ oo
o> 1,2T/C3
(6)
D 1,30
M1
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SN54F161A, SN64F163A, SN74F161A, SN74F163A
SYNCHRONOUS 4-BIT BINARY COUNTERS

logic symbol, each flip-flop (positive logic)

P_ a1
a1

Q2

IN ‘F161A
WITH DIRECT CLEAR
R—aR
TE G2
CLK ——ap> T7.27/C3 |
D 1,3D
LOAD M1

p—— Q2

logic diagram, each flip-flop in 'F1

R

61A (positive logic)

IN ‘F163A

WITH SYNCHRONOUS CLEAR

R
TE
CIK —a

3R
G2

> 1,27/C3
1,30

M1

LOAD

o—— 1
Q1
Q2

b— a2

(TOGGLE ENABLE)

B>

CIK

Iyl
N

LOAD L

logic diagram, each flip-flop in ‘F1

63A (positive logic)

S

(TOGGLE ENABLE)

[<]
N

-

S

TIK
l—l—\r—\
D—=D1®

LOAD >

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

typical clear, preset, count, and inhibit sequences

lllustrated 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

[

LOAD |
4 — w— — —— —— — — — e—— — —
A i
B I - - - - =
DATA —_ _——— = - —
INPUTS —_ — — —_— —_ -
c

sjo0ys eieq W

] 1
Lo [
ENP | 1 1 ] | I
o i
ENT I 1| i ]

r ' | : :
 Sunton B N A e NN e N
! i

— |
T R N S
OUTPUTS < :
L B l |
[}
= i
T B | !
N .
RCO . ' I l |
! ! 12 13 14 15 0 1 2

l COUNT + INHIBIT
SYNC PRESET
CLEAR
ASYNC
CLEAR

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

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

SUpPly VOIAgE, VO « « t vt et e e -05Vto7V
Input voltageT . . .. .. . L -1.2Vto7V
L3 oYU L o U T - 4| ~30 mA to 5 mA
Voltage applied to any output in the highstate . . .......................... -0.5V to Vce
Current into any outputinthe low state . . .. .......... ..ttt 40 mA
Operating free-air temperature range: SN54F161A, SN54F163A ............. -55°C to 125°C

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

Storage temperature range -65°C to 1560°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 .55 4.5 5 5.6 \
VIH High-level input voltage 2 A@“ 2 \ 2
ViL Low-level input voltage & 0.8 0.8 Vv
K Input clamp current X -18 -18 mA »
lo4  High-level outut current ) -1 -1 mA -
loL Low-level output current & 20 20 mA ]
TA Operating free-air temperature -55 125 0 70 °C _qé
n
electrical characteristics over recommended operating free-air temperature range (unless otherwise ©
noted) -
: ©
SNE4F161A SN74F161A (o]
PARAMETER TEST CONDITIONS SN54F163A SN74F163A UNIT
MIN TYPf MAX [ MIN TYP? MAX
ViK Ve = 4.5V, I, = —18 mA -1.2 12 v
Vo Vee = 4.5V, log = -1 mA 25 3.4 25 3.4
Vee = 475V, oy = -1 mA 2.7
VoL Vee = 4.5V, oL = 20 mA 03 0.5 03 05| V
Iy Vce = 6.5V, V=7V & 0.1 0.1 ] maA
IH Vee = 5.5V, Vp =27V 320 20 pA
Q&
i'fPB" (::':KB & -0 -0.6
. | ENT, COAD Vec =55V, V) =05V & -1.2 -1.2 | mA
CLR (‘F161A) < -0.6 -0.6
CIR ('F163A) -1.2 -1.2
los® Vee = 5.5V, Vo = 0 - 60 -150 | -60 -150 | mA
Icc Vcc = 6.5V 37 55 37 55| mA
% All 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.
TE {?
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SN54F161A, SN54F163A, SN74F161A, SN74F163A
SYNCHRONOUS 4-BIT BINARY COUNTERS

timing requirements

Veg =5V, Vg = 45Vto55V,
Ta = 25°C Ta = MIN to MAX?
SNB4F161A SN74F161A UNIT
‘F161A, ‘F163A
SN54F163A SN74F163A
MiN MAX | MIN MAX | MIN - MAX
fclock - Clock frequency [0} 100 0 75 0 90 | MHz
Setup time, data (A, B, C, D)
1, .
SU high or low before CLKt 5 5.8 5 ns
Hold time, data (A, B, C, D)
1 .
hold high or low after CLK? 2 25 2 ns
. Setup time, LOAD and (for | High 1 13.5 11.5
SU 'E163A) TIR before CLK? | Low 85 105 95 ns
. Hold time, COAD and (for High 2 2 2
hold  £1634) TTR after CLKT | Low 0 0 0 ns
t Setup time, ENP and ENT High 11 13 11.5 ns
SU  pefore CLKT Tow 5 6 OO 5
Hoid time, ENP and ENT ¥ N
2 t ’ 2
hold  pigh or low after CLK? 0 ¢ ° ns
¢ Pulse duration, CLK 5 5 5
E W' high or low.(loading) ns
> + Pulse duration, CLK High 4 5 4
o w {counting) Low 6 8 7 ns
/2] tw  Pulse duration, CLR low (‘F161A) 5 5 5 ns
g t Inactive-state setup time, 6 6 6 n
® SU  TIR high before CLKT (‘F161A)% s
5;" r
switching characteristics (see Note 1)
‘ Vee = 5V, Vgc =45Vt 55V,
CL = 50 pF, CL = 50 pF,
. Ry = 500 Q, RL = 500 Q,
FROM TO
PARAMETER (INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAX? UNIT
F161A. ‘F163A SNBAF161A SN74F161A
i SNG4F163A SN74F163A
MIN  TYP MAX | MIN MAX [ mMIN MAX
fmax 100 120 75 90 MHz
tPLH - 2.7 51 75| 2.7 9 | 2.7 8.5
PHL CLK (COAD high) Any Q 27 74 10| 27 15 | 2.7 7] ™
tPLH 3.2 56 85| 32 <10 | 3.2 9.5
CLK (LOAD | Any Q e
PHL ¢ owl i 32 56 85| 8.2 g0 W10 | 3.2 55 ™
1 4.2 96 14 | 4.2 % 16.5 | 4.2 15
PLH CLK - RCO ; ns
tPHL 42 96 14 | 4.2 15 | 4.2 15
1 17 41 75| 1.7 1.7 8.5
PLH ENT RCO 2 ns
tPHL ) . 1.7 41 75| 1.7 9 | 1.7 8.5
tPHL CIR (‘F161A) Any Q 47 8.6 12 | 47 14| 47 13 | ns
tPHL CLR (‘F161A) RCO 37 76 105 | 3.7 12.5 | 3.7 11.5 ns

1 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'’.
NOTE 1: Load circuits and waveforms are shown in Section 1.

2-104

{i’
Texas
INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265




SN54F166, SN74F166
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

D3213, JANUARY 1989

® Synchronous Load SN54F166 . . . J PACKAGE
SN74F166 . . . D OR N PACKAGE
® Direct Overriding Clear (TOP VIEW)
® Parallel to Serial Conversion ser 11 Ussl]Vee
® Package Options Include Plastic ‘*Small ALt 15[] SH/LD
Outline’’ Packages, Ceramic Chip Carriers, BJs 1allH
and Standard Plastic and Ceramic 300-mil cfs sfdan
DIPs ofs 12llc
CLKINH[Je 11[JF
® Dependable Texas Instruments Quality and ck 7 wl]E
Reliability GND[]8 o[]CtR
description SN54F166 . . . FK PACKAGE
The ‘F166 parallel-in or serial-in, serial-out (TOP VIEW)
registers feature gated clock inputs and an a
overriding clear input. The parallel-in or serial-in S o 3 I
modes are established by the shift/load input. L0=z>0
When high, this input enables the serial data 3 2 2
input and couples the eight flip-flops for serial B4 18] H
shifting with each clock pulse. When low, the clls 17% QH
parallel (broadside) data inputs are enabled, and NC[]e 16[] NC ,,.w.,
synchronous loading occurs on the next clock ph7 15(] G (]
pulse. During parallel loading, serial data flow is CLK INHP 8 14 F 2
inhibited. Clocking is accomplished on the low- 9 101112 13 [75)
to-high-level edge of the clock pulse through a
: " e r ¥ 0 Oolc w L]
two-input positive NOR gate permitting one input ozz2 |(-3' -
to be used as a clock-enable or clock-inhibit © 8
function. Holding either of the clock inputs high NC—No internal connection
inhibits clocking; holding either low enables the
other clock input. This, of course, allows the logic symbo|T
system clock to be free-running, and the register
can be stopped on command with the other SRGS
clock input. The clock-inhibit input should be cR 2 R
changed to the high level only when the clock SH/LD s M1 [SHIFT]
input is high. A direct clear input overrides all _E M2 [LOAD]
other inputs, including the clock, and resets all cLK INH 8 =
flip-flops to zero. ok 2| pCc3n-»
The SN54F166 is characterized for operation ssr M55
over the full military temperature range A d2 ] 2,30 ;
of —-55°C to 125°C. The SN74F166 is B B3 2,3D L
characterized for operation from 0°C to 70°C. c :;: ;
2 (10) Ll
ST (2
o 112) o
H (14) (13) ay B
TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and :
|EC Publication 617-12. Q
Pin numbers shown are for D, J, and N packages. o
0«
(o
PRODUCT PREVIEW documents contain information . Copyright © 1989, Texas Instruments Incorporated
on products in the formative or design phase of y }
development. Characteristic data and other EXAS b
specifications are design goals. Texas Instruments 2-105
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SN54F166, SN74F166
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

FUNCTION TABLE

INPUTS INTERNAL
OUTPUT
— PARALLEL OUTPUTS
CLR | SH/LD | CLKINH | CLK | SER AR o Gs [+ 17}
L X X X X X L L L
H X L L X X Qa0 QBo QHo
H L L t X a...h a b h
H H L * H X H  Qap QGn
H H H t L X L Qan QGn
H X H t X X Gao  Qpo QHo
logic diagram (positive logic)
A B c D E F G
— (15) ) 3) a) (5) (10) (11) (12)
SH/TD ——Dor:{>
SER (1) P
O
Q
~*
Q
»
> D 1D 1D 10 1D 1D 10
8 c1 c1 c1 c1 c1 c1 c1
- R R R R R R R
[
CLK INH %D
cLK ) . : ¢
oR 2>
Pin numbers shown are for D, J, and N packages.
v
2
)
)
m
S
rsn

(14)

10
c1

(13)
ay

%3
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SN54F166, SN74F166
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

typical clear, shift, load, inhibit, and shift sequences

CLOCK

CLOCK INHIBIT '

HiLJwLelinpe]w]

f———————SERIAL SHIFT ————————+| |einHiBITo}  }————— SERIAL SHIFT ————

TEIEIEAEE

[n

I:TEA—R—U

11

SERIAL INPUT

]
)
o € ®© © @ w & O =T
< , X
o o
< v [
I~ b g
3 35 3
& §§ )
-3
o

LOAD

CLEAR

Data Sheets
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SN54F166, SN74F166
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

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

Supply voltage, VG - -« - o oot e e -05Vto7V
Input voltageT . .. ... .. ... P, -1.2Vto7V
INPUL CUITENE . . . o e e e e —30 mA to 5 mA
Voltage applied to any output in the highstate . . .......................... -0.5Vto Vce
Current into any output inthe low state . ... .. ... . ... ... ...t 40 mA
Operating free-air temperature range: SN54F166......................... -55°C to 125°C

SN74F166 . ........ ... . 0°C to 70°C
Storage temperature range .. ..............oeienernenaraenennn P -65°C to 150°C

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

recommended operating conditions

SN54F166 SN74F166 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 \
2 \ Low-level input voltage 0.8 0.8 \
ik Input clamp current -18 -18 mA
10H High-level output current -1 -1 mA
O |[lou Low-level output current - 20 20 mA
3 TA Operating free-air temperature -565 . 125 [*] 70 °C
(Y] ' .
wn electrical characteristics over recommended operating free-air temperature range (unless otherwise
== noted)
®
o SN54F166 SN74F166
a PARAMETER ‘ TEST CONDITIONS MIN_ TYPE  MAX MIN_ TYPT  MAX UNIT
VIK Vecc =45V, I = —18 mA -1.2 -1.2 \
V =45V, I = -1mA 2.5 3. 2.5 3.4
VoH cc. oH m. 4 v
Vee =475V, log = -1 mA 2.7
VoL Vee = 4.5V, loL = 20 mA 0.35 0.5 0.35 0.5 \
1) Vee = 0, Vi=7V 0.1 0.1 ] mA
CLR, SER| 40 40
I =55V, = 2. - A
M [Others Vee = 5.8V Vi=27V 20 20 ¥
CLR, SER -40 -40
| Vi =55V, Vi =05V
L [Others cc =5 1=0 ~20 2] "
1os? Vec =55V, Vo=0 - 60 -150 | —60 -150 [ mA
- Icc Vee = 5.5V 41 60 41 60 | mA
- *All typical values are at Voc = 5V, TA = 25°C.
o $Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
3
m
S
g
| : i
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SN54F166, SN74F166
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

timing requirements over recommended operating free-air temperature range, VCC = 5V + 0.5V
(unless otherwise noted)

Ta = 26°C SNG64F166 SN74F166 UNIT
MIN MAX | MIN MAX | MIN MAX
folock Clock frequency 135 110 MHz
CLR low 4 4
tw Pulse duration CLK high 3.5 3.5 ns
CLK low 5.5 6.5
SH/LD high 3 4
SER 25 3
tsu Setup time before CLK?T CLK INH low 5 8 ns
Data 2.5 3
CLR inactive 4 4.5
SH/LD high 0 0
SER 0 0
Hold ti fter CLK i
th old time after CLK? CLK INH high 0 ° ns
Data 0 0
switching characteristics (see Note 1)
Vegc =56V, Vgec = 45Vto55V, [7/]
CL = 50 pF, CL = 50 pF, ®
FROM TO RL = 500 Q, R_ = 500 Q, [ ]
PARAMETER NIT
RA (INPUT) (OUTPUT) Ta = 26°C Ta = MIN to MAX? v ﬁ
‘F166 SN54F166 SN74F166
MIN  TYP MAX | MIN MAX | MIN MAX s
fmax 136 175 110 MHz @« |
tPHL TR ay 32 61 85 3.2 95| ns (a]
tPLH 4.2 7.1 10 4.2 14
Ll
PHL CLK QH 32 56 8 2.7 s ™
tFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 1: Load circuits and waveforms are shown in Section 1.
L
S
&
o.
o'
a.
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SN54F168, SN54F169, SN74F168, SN74F169
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS

D2932, MARCH 1987 —REVISED JANUARY 1989

® Fully Synchronous Operation for Counting SN54F168, SNSAF169 . . . J PACKAGE

and Programming SN74F168, SN74F169 . . . D OR N PACKAGE
TOP VIEW
® Internal Look-Ahead for Fast Counting : :
_ ud [ Yie[dvee
® Carry Output for n-Bit Cascading ckd2 1s[JRcO
® Fully Independent Clock Circuit Alls s E‘,QA
B E4 13(]ap
® Package Options Include Plastic ‘‘Small Cs 12 %Qc
Outline’’ DIPs and Ceramic Chip Carriers in _b Qe ndap
Addition to the Standard 300-mil Plastic and ENPLl7  1olJENT
’ GND [s 9] JLOAD
Ceramic DIPs
® Dependable Texas Instruments Quality and SN54F168, SN54F169 . . . FK PACKAGE
Reliability (TOP VIEW)

description

These synchronous presettable counters feature
an internal carry look-ahead for cascading in 2
high-speed counting applications. The ‘F168 is
a decade counter and the ‘F169 is a 4-bit binary ")
counter. Synchronous operation is provided by "5
having all flip-flops clocked simultaneously so (Y]
that the outputs change coincident with each 9101112 13 5
other when so instructed by the count-enable
inputs and internal gating. This mode of e QIE 8
operation helps eliminate the output counting S - ©
spikes that are normally associated with o
asynchronous (ripple clock) counters. A buffered NC—No internal connection
clock input triggers the four flip-flops on the
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.
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 SN54F169 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.
"ILESS 0T||Eﬁ“|$£ NOTED this document contains Copyright © 1987, Texas Instruments Incorporated
N DATA information current as i
mlﬂiutin date. Products conform to 8 tions } TE b :
‘m the gm‘ﬂ of Texas :ntm;n“ 1 02::.::]’# INST 2-111
nelud':qustlnu of nl param lt!rs RUMENTS
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SN54F168, SN54F169, SN74F168, SN74F169
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS

logic symbolst

‘F168 ‘F169
) CTRDIV1O . @ CTRDIV16
LOAD IM1 [LOAD] TOAD —t M1 [LOAD]
" M2 [COUNT] ) ") M2 [COUNT]
u/b M3 [UP] (15) u/d M3 (UP] {15)
_g M4 [DOWN] 3'5°T=9D—R°° = wa [pown] 35CT=15F RCO
ENT ((17(.)\)= a5 45CT=0 T ((17(:)I p 45CT=0|
ENP 2 Gé ENP 2 G6
CLK > 2,3,5,6+/C7 CLK 2,35,6+/C7
>2,456— 2,45,6—
1 r L
A-———‘ii: 170 (] LN A ‘i’ ) LI
== 2 —-“Z’ 0 B-——((S)) 12 ——‘(12’) o8
4] L2 e c 2 4] —=ac
(8] 10 o, -t (8] 1lqp

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.

sjeays ejeq !
OO0

‘Qi’
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SN54F168, SN74F168
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS

'F168 logic diagram (positive logic)

u/D OD_‘
___ (o
ENT ’ c{>
(7)
ENP
s ___
2)
CLk (14)
G2 ———aa
(3) > 7,2T/C3
A 1,3D
= ;_l -
' 2
{(:g' .
-’
(V]
(V]
) £
(13) «»
7 G2 —————ag S
@ { P> 7.27/C3 ©
B 1.3D o}
— M b
T
—] : (12)
G2 Qc
- $——op> 7,27/C3
c 1,3D
| ’1
|
— 1
G2 an Qp
(6) Lo 7,21/C3
D 1,3D b——
—{ M1 :,—l

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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SN54F169, SN74F169
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS

‘F169 logic diagram (positive logic)

9
[OAD '—’cD
nm
ub » aDﬁ
(10)
N
ENP
(15)
/ .
2)
CLK
(14)
- G2 ————— QA
@ ‘——Op> 7,2T/C3
A 1.3D
*—{M b
p
S
~ ™\ (13)
m :ll—/ G2
n @ o—-—-d? 1,27/C3
5 B 1.3D
[14
o® M1 b
(g
(7]
l
™\ (12),
—_J ¢2 %
(5) ) p—+—Cb> 7.21/C3
Cc 1,30
p— M1 b
)
1)
G2 —
) ‘——Op> 7,2T/C3
D 1.3D
—IM1 D
Logic diagrams for the four flip-flops are shown separately.
Pin numbers shown are for D, J, and N packages.
T l
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SN54F168, SN54F169, SN74F168, SN74F169
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS

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

TE G2

CIK——Op> 1.21/C3
DATA 1,30
LOAD M1

P—Q1

Q2
D—— a1
D— a2

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

(TOGGLE ENABLE)

T

CIK

>

!

DATA ——

LOAD &

Q1

Q2

Data Sheets H

a1
a2
FUNCTION TABLE, EACH FLIP-FLOP
COUNTER INPUTS FLIP-FLOP INPUTS OUTPUTS
LOAD CLK | LOAD TE DATA | Q a
L t H L H H L
L t H L L L H
H 1 L H X Qo Qo
H t L L X Q Qp
T {i,
EXAS 2-115
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SN54F168, SN74F168
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS

'F168 typical load, count, and inhibit sequences

lilustrated 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

DATA
- INPUTS

sjaays ejeq IS
|

- — 4 - -

1

—_) -l |- —_ = -
_—
—

| ]
ACO oo L L
o i ": 8 9 0 12 2 2 1 0 9 8 7
| F—couuroowu————»
ey o/
LOAD

j
Texas b
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SN54F169, SN74F169
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS

‘F169 typical load, count, and inhibit sequences

Hustrated below is the following sequence:

1. Load (preset) to binary thirteen

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

3. Inhibit

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

LOAD I l

FR
'j
I

NN
PR
AN
FELETTT
RN
EEREEEE
NN
RN
LI
RN
DataSheetsH

DATA
INPUTS
D | -
N I b=—
|
! [ l
U/E:_J'| |r| | |
| N :
Tandt_f-—l ! :: I | |
] | | 1
- [N} ) | )
@ __4 4 LI L L
¥ : ':
i N e IR e I R N
e B I
- L | |
% __ | H I i | : I
1 ! | |
- | |
o ___, :i l l ; | [
- ——— | |
= D e N : L]
j13y,, 4 15 0 12 2 2 1 0 15 14 13
| ' 'ﬂ—coum upP ——»Io— INHIBIT -DI "'_ COUNT DOWN ———————»
w
LOAD

TExAs % 2-117
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SN54F168, SN54F169, SN74F168, SN74F169
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS

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

Supply VOltage, VO « -« t vttt e e e -05Vto7V
Input voltaget .. .. ... e T e U =1.2Vto7V
Inputcurrent . . ........ ... e ceiiiieen... —30mAto 5 mA
Voltage applied to any output in the highstate . . ............. e e e e -0.5 Vto Vce
Current into any output inthe low state . . ... ...ttt it 40 mA
Operating free-air temperature range: SN54F168, SN54F169 . ............... -55°C to 125°C

SN74F168, SN74F169 ................... 0°C to 70°C
Storage temperature range .. ........... e e e e e -65°C to 160°C

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

recommended operating conditions

SNS4F" SN74F UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 5 \%
ViH High-level input voltage 2 A 2 \'
ViL Low-level input voltage . ad‘“o.a 0.8 \
2 ™ Input clamp current AT -8 -18 | mA
loH High-level output current AQQ\” -1 -1 mA
U loL Low-level output current N 20 20 mA
2 TA Operating free-air temperature -55 ) 125 [o] 70 °C
o . )
v electrical characteristics over recommended operating free-air temperature range (unless otherwise
= noted)
[1]
SN54F' SN74F'
% PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN_ TYPT MAX UNIT
Vik ] Vec =45V, | = -18mA 1.2 -12] Vv
Vor Vec =45V, lgy=-1mA 25 3.4 25 3.4 v
Vcec =475V, o= -1mA K 2.7
VoL Veec =45V, oL = 20 mA 0.3.1%0.5 03 0.5 v
iy Vec =566V, V=7V 04 0.1 ] mA
[ Vec =55V, V=27V = 20 20 | pA
i mmm Vec =55V, V=05V é’*o _;:2 - _;:z mA
los$ Vec =55V, Vo=0 -60 -160 | -60 -150 | mA
Icc : Vee = 5.5V, See Note 1 38 52 | 38 52 mA

¥ All typical values are at Veg = 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.
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.

2-118 Texas b
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SN54F168, SN54F169, SN74F168, SN74F169
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS

timing requirements

Veg = 5V. Vge =~ MIN to MAXT,
TA = 25°C TA = MIN to MAXT
"F168, 'F169 SN5AF’ SN74F’ UNIT
MIN  MAX MIN  MAX MIN  MAX
fclock Clock frequency 4] 100 0 90 | MHz
tsy Setup time, data (A, B, C, D) high or low before CLK?T 4 4.5 ns
thold Hold time, data (A, B, C, D) high or low after CLK? 3 Qg 3.5 ns
tsy  Setup time, ENP and ENT high or low before CLK? 5 X 6 ns
thold _ Hold time, ENP and ENT high or low after CLK? 0 & 0 ns
| tsy Setup time, LOAD high or low before CLK? 8 £, 9 ns
thold Hold time, TOAD high or low after CLK? 0 RY 0 ns
'F168, high 11 S 12.5
. Setup time, 'F168, low 16.5 Q 18 o
SU  U/D before CLKT 'F169, high 1 12.5 s
‘'F169, low 7 8
thold Hold time, U/D high or low after CLK? 0 0 ns
| Tholc
tw Pulse duration, CLK high or low 5 5.5 ns
switching characteristics (see Note 2)
[Z]
Vee = 5V, Vge = MIN to MAXT, "&;
CL = 50 pF, Cp = 50 pF, QO
FROM TO Ry = 500 Q, Ry = 500 0, L
PARAMETER NIT
(INPUT) (OUTPUT) TA = 25°C Ta = MIN to MAX? v \
'F168, 'F169 SN5AF’ SN74F S
MIN TYP MAX | MIN TYP MAX | MIN TYP MAX © ‘
fmax 100 115 90 MHz (o) ‘
1] . .
PLH CLK a 2.2 6.1 8.5 & 2.2 9.5 ns
tPHL 32 86 115 & 3.2 13
“tpLH — 47 11.6 155 & 4.7 17
ey CLe RCO 32 81 1 < 32 25| ™
tpLH — 1.7 4.1 6 & 1.7 7
T RCO
AL E RC 17 56 8 | & 17 5] "™
tpLH 2.7 8.1 11 2.7 12.5
U/b ('F168 RCO
PHL (F168) 32 121 16 32 75| ™
tPLH 50 27 8.1 11 2.7 12.5
F16
TPHL u/b (F169) Rco 32 76 105 3.2 2] ™
tFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 2: Load circuits and waveforms are shown in Section 1.
T i
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SN54F174, SN74F174
HEX D-TYPE FLIP-FLOPS WITH CLEAR

D2932, MARCH 1987 —REVISED JANUARY 1989

® Contains Six Flip-Flops with Single-Rail SN54F174 . . . J PACKAGE
Outputs SN74F174 ... D OR N PACKAGE
(TOP VIEW)
Buffered Clock and Direct Clear Inputs .
o Cr[ YUisOVvee
® Applications Include: 102 1sfea
Buffer/Storage Registers 10[s 1a[) 6D
Shift Registers 20004 13[15D
Pattern Generators 20(s 120150
® Fully-Buffered Outputs for Maximum ap[s 11[J4D
Isolation from External Disturbances 3]s w0[J4Q
GND s 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 [e] |5 o 8 o]
Reliability toz>0
3 21219 2
description 104 18[]6D
These monolithic, positive-edge-triggered flip- 20gs 170 z[é »
flops utilize TTL circuitry to implement D-type NCe 116E 50 'q-;
flip-flop logic with a direct clear input. 2ap~ 5 Qo
Information at the D inputs meeting the setup 3pfe 14[J4D i -
time requirements is transferred to outputs on S o213 %)
the positive-going edge of the clock pulse. Clock ' g 9894 g ©
triggering occurs at a particular voltage level and [CEES ‘6
is not directly related to the transition time of the NC—No internal connection (o]
positive-going pulse. When the clock input is at
either the high or low level, the D input signal logic symbolf
has no effect at the output.
The SN54F174 is characterized for operation — (1)
over the full military temperature range of CLR (9) R
-55°C to 125°C. The SN74F174 is cLx A o
characterized for operation from 0°C to 70°C. 1D ()] 1D 2 10
20 (4) (5) 20
FUNCTION TABLE 3p {8 (LR
{each flip-flop) D ‘:;’ ‘:‘2” ey
INPUTS OUTPUTS ~ 50 :14)) :15: 5a
TIR CLK D [ 60 6a ;
L X X L . . , Ll
H ' H H This sym.bolvls in accordance with ANSI/IEEE Std 91-1984 and  wmm
IEC Publication 617-12. >
H ! L L Pin numbers shown are for D, J, and N packages. (11}
H L L Qo o
o
o
=
(]
o
o
o.
PRODUCT PREVIEW documents contain information Copyright © 1987, Texas Instruments Incorporated
on products in the formative or design phase of b
dnvc'l‘og:‘l:‘:ts .rl:.h;::::torlstl': lqlla I.:a uﬂ;:; TEXAS 2-121
Feanes he g s Carge or dseoninus hse INSTRUMENTS
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SN54F174, SN74F174
HEX D-TYPE FLIP-FLOPS WITH CLEAR

logic diagram (positive logic)

]
CIR —c{>o—

(3)
10 10 (2
c1 o-—c>-——1o
[ R
2D a -4 1D
c1 B 20
R
3p 8 1D -
—C> C1 3a
| gL
ap 11 PP ior
- C1 0_4>_.40
qr
13
5 —= © (12)
-PC1 o-—-c|>——50
o
(14)
e © (15)
-, Y1l p_.b_sq
= [}

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

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

")
b o SUPPIY VORAGE, VO « + « o v vttt ettt ittt ettt et e s -05Vto7V
(@) Input voltage ™ . ... . e e e -1.2Vto7V
@) INPUL CUITENt . . . .ot ettt et et e —-30 mA to 5 mA
cC Voltage applied to any output inthe highstate . . .. ........................ -0.5 VtoVce
') Current into any output inthelow state . . .. ....... ...ttt 40 mA
-] Operating free-air temperature range: SN64F174 .. ... ................ ... -565°C to 125°C
i SN74F174 ... ... ... . 0°C to 70°C
g Storage temperature ran@e . . ... ... ......oetettte ettt —-65°C to 150°C
2 tThe input voltage ratings may be exceeded provided the input current ratings are observed.
s
2-122 TExAs Q

INSTRUMENTS

POST OFFICE BOX 655012 ¢ DALLAS, TEXAS 75265



SN54F174, SN74F174
HEX D-TYPE FLIP-FLOPS WITH CLEAR

recommended operating conditions

SN54F174 SN74F174 UNIT
MIN _NOM MAX | MIN NOM _MAX

Vcc Supply voltage 4.5 5 5.5 4.5 5 5.5 "
V|4 High-level input voltage 2 2 v
VL Low-level input voltage 0.8 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 0 70 °C

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

SN54F174 SN74F174
PARAMETER EST CON N: - ~
M TEST CONDITIONS MIN TYPT MAX | MIN TvPT mAx | UV
ViK Vee = 4.5V, Ij = —18 mA -1.2 | -1.2 Vv
V =45V, | = - . .4 2. 4
Vou cC 5 OH 1mA 2.5 3 2.5 3 v 2
Vee = 475 V, IoH = —1 mA 2.7
VoL Vce = 4.5V, oL = 20 mA 03 0.5 03 0.5 v
[} Vece = 6.5V, V=7V 0.1 0.1 mA (7]
IH Vee = 6.5V, Vp =27V 20 20 A '6
m Vee = 5.5V, V| = 0.5V -0.6 -0.6 | mA (1)
los* Vce = 5.5V, Vo =0 -60 -150 | -60 -150 | mA ‘.’C,
Icc Vee = 6.5V, See Note 1 30 45 30 45 mA o
timing requirements g
Ve =5V, Vcc = 45Vte55YV,
TA = 25°C TA = MIN to MAXS ONIT
‘F174 SN54F174 SN74F174
MIN MAX MIN MAX MIN MAX
felock Clock frequency 0 100 (o} 80 | MHz
Setup time data high
1,
su or low before CLKt 4 4 ns
Hold time di high
th old time data hig o o ns
or low after CLK?
CLK high 4 4
tw Pulse duration | CLK low 6 6 ns
CLR low 5 5
t Inactive-state setup time, 5 5 ns ;
SU TIR high before CLK1Y w
—
T All typical values are at Vo = 5V, To = 25°C. E
¥ 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. m
Yinactive-state setup time is also referred to as ‘‘recovery time’’. n-
NOTE 1: With all outputs open and 4.5 V applied to all data and enable inputs, Icc is measured after a momentary ground, then 4.5 V, l_
is applied to CLK. o
o.
TExas ‘v 2128
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SN54F174, SN74F174
HEX D-TYPE FLIP-FLOPS WITH CLEAR

switching characteristics (see Note 2)

Vec=5V. Vge = 4.5Vto5.5V,
Cp = 50 pF, Cp = 50 pF,
FROM T0 RL =500Q, RL = 5009,
PARAMETER ; UNIT
(INPUT) | (OUTPUT) Ta = 25°C Ta = MINto maxt
‘F174 SN54F174 SN74F174
MIN TYP MAX MIN MAX MIN MAX
fmax 100 140 80 MHz
t 2.7 1 .
PLH CLK 5 ‘8 2.7 9 ns
tPHL 3.7 6.6 10 3.7 11 ns
tPHL CLR 4.2 9.6 14 4.2 15 ns

1t For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 2: Load circuits and waveforms are shown in Section 1.

sjeays eieg ELN
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SN54F175, SN74F175
QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

D2932, MARCH 1987 —REVISED JANUARY 1989

® Contains Four Flip-Flops with Double-Rail
Outputs

Buffered Clock and Direct Clear Inputs

Applications Include:
Buffer/Storage Registers
Shift Registers
Pattern Generators

® 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

SN54F175 . . . J PACKAGE
SN74F175 ... D OR N PACKAGE
(TOP VIEW)

TR [ Uisd vee
12 {2 1540
1@ s 1sJaa
10 Qs 134D
20 s 1200 3D
206 [Je 1103@
27 110030

GND (s o[ cik

SN54F175 . . . FK PACKAGE
(TOP VIEW)
o Q
cgg oS¢

These monolithic, positive-edge-triggered flip- _ _
flops utilize TTL circuitry to implement D-type 1Qp4 18[] 40 2
flip-flop logic with a direct clear input. 1D Ps 170 4D
Information at the D inputs meeting the setup NC 8 18 NC 7))
time requirements is transferred to outputs on 20 f7 15(] 3D 5
the positive-going edge of the clock pulse. Clock 2q s 14 3Q ]
triggering occurs at a particular voltage level and 9 10111213 ‘-’C,
is not directly related to the transition time of the dooXg
positive-going pulse. When the clock input is at Ngzg® 8
either the high or low level, the D input signal ©
has no effect at the output. Q
NC—No internal connection
The SN54F175 is characterized for operation
over the full military temperature range of logic symboit
-55°C to 125°C. The SN74F175 is
characterized for operation from 0°C to 70°C. o W R
CLK (9) c1
FUNCTION TABLE 12 .4
1D L 10 (3) 1
(each fiip-flop) e—— 10
5) 7 0
INPUTS OUTPUTS 2D 5
CIR clk b | a @ (10)
" 3D (12) _1T 3Q
L X X L — >:Ts':' aa
H t H{H L "2 40
{13)
H ot L]L H 40— b 14) 45
H L L |Q Qo
* 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
PRODUCTION DATA information current as of i
publication date. Pmdum conform to s, cations
per ¢ the terms he torm eﬁ“ Toxas lln::irmn.t mnd:lll' EXAS 2-125
wai uction process necessai
i Yovins ol s 1 sty INSTRUMENTS
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SN54F175, SN74F175
QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

logic diagram (positive logic)

atﬁ‘l’obo__

CLK (9)
10 4 TR 2 10
D c1 s
R 813
5|
20 =2 D 7). 20
—-Op> C1 e
$-olr LIRPY,
2 3D mmtiZl D o—4| >S9 5
Cc1
U R | |>u (11) ag
Y
I3
o
7] 13) (15)
3 ap 1D °—®_ a0
8 P 1 (14)
- .ol R __..Do_ 40
7]
Pin numbers shown are for D, J, and N packages.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SUPPIY VOItAgE, VOC « « v vt ittt ittt it ettt e i e e -05Vto7V
Input voltaget . ... . -12Vto7V
INPUL CUITENE . . . . ittt ettt i e et in e —30 mA to 56 mA
Voltage applied to any output in the highstate . . .......................... -0.5Vto Vce
Current into any outputinthelow state . . . .......... it ittt annns 40 mA
Operating free-air temperature range: SN64F175......................... -55°C to 125°C
SN74F175 ... it 0°C to 70°C
Storage temperature range . ... ..... ...ttt s -66°C to 150°C
tThe input voltage ratings may be exceeded provided the input current ratings are observed.
recommended operating conditions
SN64F175 SN74F175 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.6 v
Vi High-level input voltage 2 & 2 v
ViL Low-level input voltage < 0.8 0.8 v
Ik Input clamp current 4$ -18 -18 mA
loH High-level output current & -1 -1 mA
loL Low-level output current OQ~V 20 20 mA
TA  Operating free-air temperature -55 126 (o] 70 °C
Texas W&
NSTRUMENTS
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SN54F175, SN74F175
QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

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

SN54F175 SN74F175
TEST INDITION: NIT
PARAMETER co ONS MIN TYPT MAX | MIN TYPT MAX v
VIK Vce =45V, | = ~18 mA -1.2 -1.2 \
Vi =45V, | = -1 2.5 4 2. 4
VoH cc = 4.5 OH mA 3 5 3 v
Vee = 475V, lon = —1 mA N 2.7
VoL Vcc = 4.5V, loL = 20 mA 0.3,:% 0.5 03 05 v
I Vce = 5.5V, V=7V 04 01 ] mA
i1 Vee =55V, Vi=27V s 20 20 A
i, Vcc = 5.5V, Vi =05V SO -0.8 -0.6 mA
lost Vee = 6.5V, Vo =0 - 60 -150 | -60 -150 | mA
Ice Veec =565V, See Note 1 22.5 34 22.5 34 mA
timing requirements
Ve =5V, Ve = 45Vtob55YV,
Ta = 26°C Ta = MIN to MAXS UNIT
"F175 SN54F175 SN74F175 2
MIN MAX MIN MAX MIN MAX
fclock Clock frequency 0 100 0o 100 0 100 | MHz »
N Setup time data high 3 3 3 ns -
SU or low before CLK? & 8
; ; X2
t Hold time data high 1 1 < o 1 ns N
or low after CLK? Y (/)]
CLK high 4 fo\’ 4 ©
tw Pulse duration | CLK low 5 5 ns "6
. CLR low 5 5 5 [a)
Inactive-state setup time
'sU TR high before CLK1Y 5 8 ° ne
switching characteristics (see Note 2)
Vec=5V. Vcec = 45Vtob55YV,
CL = 50 pF, CL = 50 pF,
FROM TO RL = 5009, RL = 6500 Q,
PARAMETER
(INPUT) | (OUTPUT) Ta = 25°C TA = MIN to MAXS T
‘F175 SN54F175 SN74F175
MIN TYP MAX MIN MAX MIN MAX
fmax 100 140 100 il 100 MHz
tPLH 3.2 4.6 6.5 2.7 s 8.8 3.2 7.5
CLK QorQ R
PHL o 3.2 61 85 | 320 05| 3.2 95| ™
tPHL CIR Q 3.7 86 115 37 15 3.7 13] ns
tpLH CLR Q 3.2 6.1 8.5 3.2 10 3.2 9 ns
T Al typical values are at Voc = 5V, T = 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.
SFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
Y inactive-state setup time is also referred to as ‘‘recovery time'’.
NOTES: 1. Icc is measured with outputs open with 4.5 V applied to all data inputs, after a momentary ground followed by 4.5 V applied
to CLK.
2. Load circuits and waveforms are shown in Section 1.
T *IP
EXAS 2-127
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SN54F240, SN54F241
SN74F240, SN74F241
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

D2932, MARCH 1987 —REVISED JANUARY 1989

® 3-State Outputs Drive Bus Lines or Buffer SN54F240, SN54F241 . . . J PACKAGE
Memory Address Registers SN74F240, SN74F241 . . . DW OR N PACKAGE
(TOP VIEW)
® Package Options Include Plastic ‘“Small _
Outline’’ Packages, Ceramic Chip Carriers, 1G LT U2°:]VQC
and Standard Plastic and Ceramic 300-mil 1412 19]] 2G/2G*
DIPs 2v4[]3  18[J1v1
1a2[0s 170244
® Dependable Texas Instruments Quality and 2v3[]s  1e[]1y2
Reliability 1A3 e 15[ ] 2A3
L 2v2([7  14d1v3
description 1a4[0e  13[02a2
These octal buffers and line drivers are designed 2v1 e 12[J1v4
specifically to improve both the performance and GND [0 11]2A1
density of three-state memory address drivers,
clock drivers, and bus-oriented receivers and SNSA4F240, SN54F241 . . . FK PACKAGE
transmitters. The designer has a choice of (TOP VIEW)
selected combinations of inverting and )
noninverting outputs, symmetrical G (active-low < — (SR
output control) inputs, and complementary G b 5 '9 >U'g 2
and G inputs. 75
The SNB54F240 and SN54F241 are 1A2 11 9
characterized for operation over the full military 2Y3 2A4 8
temperature range of —55°C to 125°C. The 1A3 1Y2 -
SN74F240 and SN74F241 are characterized for 2Y2 2A3 wn
operation from 0°C to 70°C. 1A4 1Y3 ©
10 11 12 13 ""U‘
%2523 a
*2G for 'F240 or 2G for ‘F241
FUNCTION TABLES
'F240 ) ‘F241 'F241
OUTPUT DATA OUTPUT DATA OUTPUT DATA
CONTROL | INPUT ouTeuT CONTROL | INPUT ouTeuT CONTROL | INPUT outpuT
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 L L H H . H H
PRODUCTION DATA documents contain information Copyright © 1987, Texas Instruments Incorporated
Spociicatons. per the torms.af Tonns trumonts {{}
g’a‘::lard.wa.rraml. Production processing does not EXAS 2-129
necessarily include testing of all parameters. lN STRUMENT‘S

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265



SN54F240, SN54F241
SN74F240, SN74F241

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

logic symbolst

‘F240 'F241
1A1 ———-(j: | D> Vb--—”s’ 11 11 12 > v :::; w1
1z B 18 vy 182 & 1v2
e & s
10 & 12 1vq 184 2 1va
25 12 EN 26 12 EN
2a1 11 > vE—2 2vi 281 ——-‘:” > v 2 av
2a2 13| ‘;’ 2v2 2a2 113 —-—-‘;’ 2v2
A3 ((13) (3) 23 a3 18 ((3\ 2v3
2aa 17 13 5va as A1) ) ava
TThese symbols are ir accordance with ANSI/IEEE Std 91-1984
2 and |EC Publication 617-12.
logic diagrams (positive logic)
O . ,
& F240 F241
8
P ;{> ) :D
& -
4 4
8 a1 2 18) vy 141 42 18) 4yq
@ {Sc—‘ V]{ !
1A2 (L] 116) 1v2 1A2 (&) V (18) 1Y2
* 51
143 & 14) 1v3 1a3 8 1> 18 1v3
1as 8 "2 . 188 181 VI( 02 1va
5 19 |> 26 19) D
.
247 10 9,y a1 100 l/l( 8,y
242 12 I ; LIRP 202 13 VI: 2 av2
(15) =£= (5) (15) I( (5)
2A3 2v3 243 1> 2v3
2a4 11 { ; B 2va 284 S V|: IPA
T {l’
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SN54F240, SN54F241
SN74F240, SN74F241
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

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

Supply VOItage, VG « v v oot e -05Vto7V
Input voltageT . .. .. -1.2Vto7V
INPUL CUITENT . . . . . o e i e et e e 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 . .. ......................... —-0.5 Vto Vcc
Current into any output in the low state: SN54F240, SN54F241 . .................... 96 mA

SN74F240, SN74F241 . .. .. ... ........... 128 mA

Operating free-air temperature range: SN54F240, SN54F241 -565°C to 125°C
SN74F240, SN74F241 . .................. 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

SN54F240 SN74F240
SN54F241 SN74F241 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
VL Low-level input voltage 0.8 0.8 \2 3
hK Input clamp current -18 -18 mA o
loH High-level output current -12 -15 mA _g
loL Low-level output current 48 64 mA (7)]
TA Operating free-air temperature -55 125 0] 70 °C ©
e
8
{f
b 2-131
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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

noted)
SN54F240 SN74F240
PARAMETER TEST CONDITIONS N TvPE WAX TN Tver max] YMT
ViK Vce = 45V, I} = —18 mA -1.2 -1.2 Vv
Io4 = -3 mA 24 33 24 33
Vou Ve =45V IoH = —12mA 2 3.2 v
IoH = - 15 mA 2 3.1
Vce = 475V, IopH = -3 mA 2.7
VoL Vec = 4.5V, oL = 48 mA 0.38 0.55 v
oL = 64 mA 0.42 0.55
lozH Vcc =565V, Vg=27V 50 50 | A
lozL Vcc = 5.6V, Vg=05V - 50 -50 | uA
I Vcc =65V, V=7V 0.1 0.1 [ mA
4 Vec =65V, V=27V 20 20 | uA
TN Vce = 6.5V, V| =05V -1 -1 mA
los® Vec = 5.5V, Vg =0 -100 -225 |-100 -225 | mA
2 Outputs high 19 29 19 29
Icc Ve = 6.5V Outputs low 50 75 50 75 | “mA
Outputs disabled 42 63 42 63
O
g{ switching characteristics (see Note 1)
o Vge = 5 V. Vce = MIN to MAXT,
g_) CL = 50 pF, CL = 50 pF,
K FROM 0 R1 = 500 Q, R1 = 500 Q,
o PARAMETER R2 = 500 @, . R2 = 500 Q, UNIT
6.. (INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAXT
'F240 SN54F240 SN74F240
MIN TYP MAX | MIN MAX [ mMIN MAX
tpLH Data v 22 47 7| 2.2 9| 2.2 8 ns
tPHL (Any A) 1.2 31 47| 1.2 6| 1.2 5.7
tpzH 5 v 1.2 31 63| 1.2 67| 1.2 6.1 ns
tpzL 3.2 6.5 9| 3.2 105 | 3.2 10
tpHZ 5 v 1.2 36 63| 1.2 65 | 1.2 6.3 e
tpLz 1.2 5.6 8| 1.2 125 [ 1.2 9.5

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

¥ All typical values are at Vo = 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.
NOTE 1: See Section 1 for load circuits and waveforms.

9132 Texas {’P
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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)
SN54F241 SN74F241
PARAMETER TE N
RA ST CONDITIONS MIN_ TYPE MAX | MIN TVPE MAX | N
ViK Vecc =45V, I = -18 mA -1.2 -1.2 \
loH = =3 mA 2.4 3.3 2.7 3.3
Vee =45V loH = =12 mA 2 3.2
V
OH loH = ~16 mA 2 3.1 v
Vcc =475V, gy = -3 mA 2.7
loL = 48 mA 0.38 0.55
Y Vee =45V, Y
oL cc =48V, N0 62 mA 0.42_ 055
lozH Vece = 6.5V, Vo =27V 50 50 A
lozL Vec =565V, Vo =05V - 560 -50 uA
1] Vee = 5.5V, V=7V 0.1 0.1 mA
W Vee = 5.5V, Vi =27V 20 20 A
| G or G input Vee =55V, V=05V -1 “L ma
'L [TAny A input cc=osv. =9 ~1.6 -6
1o} Vee = 6.5V, Vo =0 -100 -225 |-100 —225 mA 2
Outputs high 40 60 40 60
Icc Vece = 6.5V Outputs low 60 90 60 90 mA
Outputs disabled 60 90 60 90 [7Z]
®
switching characteristics (see Note 1) _d‘:D
Veg =5V, Vce = MIN to MAXT, (7]
CL = 50 pF, Cp = 50 pF, [\ ]
R1 = 500 Q R1 = 500 Q -4
FROM TO g ! ©
PARAMETER (IN::JT) (OUTPUT) R2 = 500 Q, R2 = 500 Q, UNIT a
Ta = 25°C Ta = MIN to MAX?
‘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
1 2
tpzL Gor 26 Y 1.2 5 7| 12 85| 1.2 s ™
tpHZ 1.2 4.1 6 1.2 7 1.2 7
1 2 Y
tPLz G or 26 12 a1 6| 1.2 75| 1.2 71 ™
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 = 256°C.
§Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
NOTE 1: See Section 1 for load circuits and waveforms. '
l T S 2-133
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SN54F242, SN54F243, SN74F242, SN74F243
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

D2932, MARCH 1987 —REVISED AUGUST 1988

® 2-Way Asynchronous Communication
Between Data Buses

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

(TOP VIEW)
Local Bus-Latch Capability

G 1 U v
® Choice of True or Inverting Logic G:g d2 13% Ggg
Package Options Include Plastic ‘‘Small A1 E:‘ 12[] NC
Outline’’ Packages, Ceramic Chip Carriers, a2(Js nps1
and Standard Plastic and Ceramic 300-mil Aa3[]s 1o[] B2
DIPs A4l]se  of]B3
GND 47 B4
® Dependable Texas Instruments Quality and
Reliability
SN54F242, SN54F243 . . . FK PACKAGE
description (TOP VIEW}
. . o o<
These quadruple bus transceivers are designed g Ié g é) g
for asynchronous two-way communications e
between data buses. The control function 321219
implementation allows for maximum flexibility in A1 D4 18] NC
timing. Nc s 17[] NC 2
Each device allows data transmission from the A2 6 160 B:: »
A bus to the B bus or from the B bus to the A ol sgN -
. I A3 )8 14[] B2 Q
bus, depending upon the logic levels at the 9 1011 12 13 o
enable inputs GBA and GAB. The enable inputs L
can be used to disable the device so that the 32933 n
buses are effectively isolated. [G] 2
The dual-enable configuration gives the NC—No internal connection ®
quadruple bus transceivers the capability to store o
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 , ,
TAB GBA F242 F243
L L AtoB AtoB
H H Bto A Bto A
H L isolation Isolation
L H Latch A a_nd B Latch A and B
(A = B) (A = B)
:gwxc::g?futﬁ:&?:m‘n.u ;:_;&?:a::::rfn::::: Q’ Copyright © 1987, Texas Instruments Incorporated
Sandand warvinty. Producton prossesing doss ot TExAs 2135

necessarily include testing of all parameters.
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SN54F242, SN54F243, SN74F242, SN74F243
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

logic symbolsT

‘F242 ‘F243
GBA ::;” EN1 GBA ::f’ ENT
GAB EN2 GAB EN2
(3) 1
A1 v1_d 1 g a1 2 v1d ‘3—11’-51
(4 D _2VP—iqq) (@) 2 29— 4o
A2 B2 A2 -:I—az
a3 d8 9 g3 A3 &L :T—m B3
aql8 I as @ 8)_ s
TThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
logic diagrams (positive logic)
'F242 ‘F243
2 — (1 (13) ) 13
GAB GBA GAB GBA
3 3
o a2 11 g, a2 an g,
Q
8
4, 4 )
n a2 4 _ 1o ., @ N 1o .,
=
3 (5) ) Y (o) (5) ) P (@
7 A3 +—' B3 AZ———— ——83
(6) Y @ 6) )
A4 ———B4 A4 B4

2-136

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

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

SUPPly VOIAGE, VCC - -t v vt i e e e i -05Vto7V
INPUL VOIAgEt . . ottt e -1.2Vto7V
INPUL CUITENL . . o ottt et e ettt e et e e e it —30 mA to 5 mA
Voltage applied to any output in the disabled or power-off state . . .............. -0.5t05.5V
Voltage applied to any output in the highstate .. .......................... —-0.5Vto Vce
Current into any output in the low state: SN54F242, SN54F243..................... 96 mA
SN74F242, SN74F243 ... ................. 128 mA

Operating free-air temperature range: SN54F242, SN54F243 .............. -55°C to 125°C
SN74F242, SN74F243 . .. ............... 0°C to 70°C

Storage temperature range

#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 OUTPUTS

recommended operating conditions

SN54F242 SN74F242
MIN NOM MAX | MIN NOM MAX unIT
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
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

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

SN54F242 SN74F242
PARAMETER TEST CONDITIONS i TveT kT Tver—max| UNIT
VK Ve = 4.5V, I = ~18 mA -1.2 —1.2 v
Vee = 4.5V, IoH = —3 mA 24 33 24 33
Vce = 4.5V, IoH = —12 mA 2 3.2 2
\Y \
OH Vee = 4.5V, IoH = ~15 mA 2 3.1
Vee = 4.75 0V, loH = -3 mA 2.7 7
Voo = 4.5V, lo| = 48 mA . .55 -
VoL cc 5 oL 8 m. 0.38 0 v )
Ve = 4.5V, gL = 64 mA 0.42  0.55 o
. A or B port Vee = 5.5V, V| = 5.5V 1 1| mA L
| Control inputs Vcec = 6.5V, Vi=7V 0.1 0.1 mA 2]
. A or B port¥ Vee = 5.5V, V| =27V 70 70 A S
M "Control inputs Ve = 55V, V=27V 20 20| * ©
0wt o Vce = 6.5V, Vi =05V -1 -1 | mA a
los$ Vee = 5.5V, Vg =0 ~100 -225 [-100 -225 | mA
Outputs high 30 46 30 46
Vee = 6.5V,
icc SCeCNots 15 v Qutputs low 46 69 46 69 mA
ee Note Outputs disabled 22 63 42 63
switching characteristics (see Note 2)
Veec =5V, Ve = 45Vto55V,
CL = 50 pF, CL = 50 pF,
R1 = 500 Q, R1 = 500 Q,
FROM T
PARAMETER INPUT) } our(:un R2 = 500 Q, R2 = 500 Q, UNIT
Ta = 25°C Ta = MIN to MAXT
‘F242 SN54F242 SN74F242
MIN TYP MAX | MIN MAX | MIN MAX
tPLH 2.2 4.1 6.5 2.2 9 2.2 7.5 ns
AorB BorA
tPHL or or 1 26 45| 05 5 1 45| ns
tpzL 27 56 75| 22 10 [ 2.7 85| ns
PZH Enable AorB 2.7 6.1 9| 22 12| 2.7 105 | ns
tPHZ " 1.8 6.6 9| 1.8 1] 1.8 95| ns
B
tpLz Disable Aor 27 56 95| 23 135 | 2.7 ] ns

1 Al typical values are at Voc = 5V, To = 25°C.
#For 1/0 ports, the parameters Iy and lj_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.
For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTES: 1. Icc is measured either with all transceivers enabled in only one direction or all transceivers disabled.
2. Load circuits and waveforms are shown in Section 1.

Texas ‘!if 9137
INSTRUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265




SN54F243, SN74F243
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

SN54F243 SN74F243 UNIT
MIN NOM MAX | MIN. NOM MAX
Vce  Supply voltage ' 4.5 5 5.5 | 4.5 5 5.5 Vv
ViH  High-level input voltage 2 2 ' Y
ViL Low-level input voltage 0.8 0.8 \
K Input clamp current -18 . —18 mA
10H High-level output current -12 ~ . -15 mA
loL Low-level output current 48 64 mA
TA Operating free-ajr temperature —-55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
SN54F243 SN74F243
PARAMETE|
RAMETER TEST CONDITIONS MIN_ TYPT  MAX | MIN TYPT MAX UNIT
VIK Vee = 45V, ) = —18 mA -1.2 -1.2 v
Vee = 4.5V, IoH = —3 mA 24 3.3 24 33
\Z =45V, = - .2
2 Vou cc =45V |9H 12 mA 2 3 v
Vee = 4.5V, I6H = —15 mA 2 3.1
o Vee = 4.75 V, lod = -3 mA 2.7
o |v Vee = 4.5V, loL = 48 mA 0.38 0.55 v
o oL Vee = 45V, loL = 64 mA 042 055
) A or B port Vcec =55V, Vp =565V 1 -1 mA
? ! Control inputs Voe = 5.5V, V=7V 0.1 01| mA
o |, A or B port? Vce = 5.5V, V=27V 70 70 A
o M ["Control inputs Vo = 5.5V, V) =27V 20 20|
[ T Vee =55V, V| =05V i -1 -1.6 | mA
1os 8 Vee = 5.5V, Vo =0 -100 -225 |-100 -225 | mA
Outputs high 64 80 64 80
Vi =655V,
Icc SececNote 1 Outputs low - 64 90 64 90 mA
Outputs disabled 71 90 71 90
switching characteristics (see Note 2)
Vec =5V, Vecec = 45Vtob5V
CL = 50 pF, CL = 50 pF,
R1 = 500 Q, R1 = 500 Q,
T
PARAMETER (;:I:Jﬁ:-, ( OUTOPUT) R2 = 500 Q, R2 = 500 Q, UNIT
TA = 25°C TA = MIN to MAXY
‘'F243 SN54F243 SN74F243
MIN  TYP MAX | MIN MAX | MIN MAX
tpLH 1.7 3.6 5.2 1.2 6.5 1.2 6.2 ns
AorB
tPHL o BorA 1.7 36 52| 1.2 85| 1.2 6.5 | ns
tpZH 1.2 39 67| 1.2 8| 1.2 6.7 ns
PzL Enable AorB 12 64 75| 1.2 105 | 1.2 86| ns
tPHZ . ) 1.2 4.1 6 1 7.5 1 7 ns
AorB
tpLz Disable o 2 45 6] 2 85| 2 7] s
T All typical values are at Voc = 5 V, T = 25°C.
* For 1/O ports, the parameters || and |j_ 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 conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTES: 1. Icc is measured either with all transceivers enabled in only one direction or all transceivers disabled.
2. Load circuits and waveforms are shown in Section 1.
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SN54F244, SN74F244
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

D2932, MARCH 1987 —REVISED JANUARY 1989

® 3-State Outputs Drive Bus Lines or Buffer SN54F244 . . . J PACKAGE
Memory Address Registers SN74F244 . . . DW OR N PACKAGE
(TOP VIEW)
® Package Options Include Plastic ‘*Small
Outline’’ Packages, Ceramic Chip Carriers, 1G 1 vce
and Standard Plastic and Ceramic 300-mil 141 [J2 2G
DIPs 2va s 11
4 2
® Dependable Texas Instruments Quality and 12¢§ E5 1¢;
Reliability 1a3 [ 2A3
. 2y2 L)7 1Y3
description 1A4 é s 2A2
These octal buffers and line drivers are designed 2y1 (]e 1Y4
specifically to improve both the performance and GND [Jio 2A1
density of three-state memory address drivers,
clock drivers, and bus-oriented receivers and
SN54F244 . . . FK PACK
transmitters. Taken together with the 'F240 and (TOP VIEW) AGE
'F241, these devices provide the choice of
selected combinations of inverting and ;'. Lo 8“9 2
noninverting outputs, symmetrical G (active-low Ne==2>

output control inputs, and complementary G and 3 2 12019
G inputs. 12 fla 18 1v1 &
The SN54F244 is characterized for operation 2Y3 s 170 2a4 8
over the full military temperature range of 1A3 []6 16[] 1v2 i -
-55°C to 125°C. The SN74F244 s 2v2 17 15[] 2A3 Nn
characterized for operation from 0°C to 70°C. 1A4 I8 14[] 1v3 ©
. 9 10111213 “'u'
logic diagram (positive logic)
- 0 v~ < N Q
a2 N [ 18) w1
| % |
14214 N 1) .y, -
| | gLl EN
1A3 (6) |{ (14) 1v3 1a1 (2) > v (18) w1
L 1A2 (4) (16) 1v2
124 8 I/I g 012) 4y4 1a3 8! | (19 oys
1as 18 [KETRVS
= (19)
T 2G EN
(1) S 9 ,yq
! 2A1 vF—
an N () a2 13 D) ys
2A1 2v1
L~ 2a 18] 5 pys
aaz 13 N ) 5ys PYPRALL 13 2va
1
2a3 118 15) 5yq tThi o )
s symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
2ae 00 PO 13) 2va
1P
PRDIJ:{GTIOH DATA Ionumu Pe'm:uin imrlmht: Copyright © 1987, Texas Instruments Incorporated
current as blication 3 conform
:my.ier:lhmp:l:u the torms of Texas Instruments Texas ¢ 2139
warranty. Production processin, n -
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SN54F244, SN74F244
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

FUNCTION TABLE

OUTPUT DATA OUTPUT
CONTROL INPUT
— Y
1G, 2G A
X z
L L L
L H H

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

SUpPly VOItage, VO - v - oot e -05Vto7V

Input voltaget . .. .. .. -12Vto7V

INPUt CUITENT . . . . e e e —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 in the highstate . . . ......................... -0.5 Vto Vcc

Current into any output in the low state: SN54F244 .. ... . ... ... ... .............. 96 mA
SN74F244 .. ... ... . ... 128 mA

Operating free-air temperature range: SN54F244 . .. .. ... .. .. ............. -55°C to 125°C

2 SN74F244 . . ... . .. 0°C to 70°C
Storage temperature range . .. . ... ..o vt an e -65°C to 150°C

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

~+*

Q recommended operating conditions

g SN54F244 SN74F244 UNIT

[ MIN NOM MAX | MIN. NOM MAX

® [Vcc Supply voltage 4.5 5 55| 45 5 55| V

(7] ViH High-level input voltage 2 2 Vv
ViL Low-level input voltage 0.8 © 08 Vv
hk  Input clamp current -18 -18 mA
loH High-level output current -12 -15 mA
loL Low-level output current 48 64 mA
TaA  Operating free-air temperature -55 125 ] 70 °C

, i
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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
R Ti 1
PARAMETE! EST CONDITIONS MIN_ TYPE MAX | MIN TYPF MAX UNIT
VIK Vee =45V, | = —18 mA -1.2 -1.2 \
Vce = 4.5V, IoH = -3 mA 24 33 24 3.3
Vecec = 45V, IoH = —-12 mA 2 3.2
V \"
OH Ve = 45V, IoH = —15mA 2 3.1
Vce = 475V, IoH = —3mA 2.7
v Vce = 45V, oL = 48 mA 0.38 0.55 v
oL Vec = 45V, oL = 64 mA 0.42 0.5
[0 Vce = 5.5V, Vi=7V 0.1 0.1 mA
lozH Vece = 5.5V, Vo =27V 50 50 pA
lozL Vce = 5.5V, Vo = 0.5V - 50 -50 | pA
HH Vee = 6.5V, V=27V 20 20 rA
Any G input -1 -1
=55V, = 0.
" Any A nput Vee = 5.5 Vi=05vV ~16 s ™
Ios® Vcc = 5.5V, Vg =0 - 100 —-225 |-100 -225 | mA 2
- Outputs high 40 60 40 60
lcc thc u:s E;.Se;l, Outputs low 60 90 60 920 | mA
puts op Outputs disabled 60 90 60 0 &
o
switching characteristics (see Note 1) 2
Vec =5V, Vcc = 45Vtob55YV, »
C_ = 50 pF, Cp = 50 pF, 3
FROM T0 R1 = 500 Q, R1 = 500 Q, ©
PARAMETER (NPUT) (OUTPUT) R2 = 500 Q, R2 = 500 Q, UNIT Q
TA = 25°C Ta = MIN to MAX?
'F244 SN54F244 SN74F244
MIN TYP MAX | MIN MAX | MIN MAX
t . R . . . .
PLH A v 1.7 3.6 5.2 2 6.5 1.7 6.2 ns
tPHL 1.7 36 6.2 2 7] 17 6.5
tpzH 1.2 39 5.7 2 7| 1.2 6.7
1G or 2G Y
tpzL o 12 5 7] 2 8.5 | 1.2 8| ™
tPHZ 1.2 4.1 6 2 7] 1.2 7
1G or 2G Y n
tpLz or 12 4a 5] 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 Ve = 5V, T = 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.
NOTE 1: Load circuits and waveforms are shown in Section 1.
I EXAS U 2.141
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SN54F245, SN74F245
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

D2932, MARCH 1987 —REVISED JANUARY 1989

® 3-State Outputs Drive Bus Lines Directly SN54F2456 . . . 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
DiPs

® Dependable Texas Instruments Quality and
Reliabllity

description

The SN54F245 and SN74F245 are octal bus
transceivers designed for asynchronous two-
way communication between data buses. The
control function implementation minimizes
external timing requirements. SNB4F245 . . . 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
depending upon the logic level at the_direction
control (DIR) input. The enable input (G) can be
used to disable the device so that the buses are
effectively isolated.

The SN54F245 is characterized for operation
over the full military temperature range of
-55°C to 125°C. The SN74F245 is
characterized for operation from 0°C to 70°C. 9 10 111213

Data Sheets lLS)

[
logic symbolt 2 % R
= (19) o
LTI b FUNCTION TABLE
DIR —t 3 EN1 [BA]
DIRECTION
3EN2 [AB

2 A (asl (18) EN%P"E CONTROL OPERATION
A1 _t 71 81 DIR

(3) b 2v 17) L L B data to A bus
A2 —4—p— ] B2 L H A data to B bus
A3 ﬂ.’_ g6 B3 H X Isolation

(5) 15)
A4 B4

(6) (14)
A5 (—7,‘-’— —4—?” BS
A6 —€—— — B6

(8) (12)
AT o o &7
A8 —a-— - e»— B8

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

eum_ﬁm as of publication date. Products conform to %
Smstird terrimy. Frodustion procesing doms no TEXAS
necessarily include testing of all parameters. IN STRUMENTS
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SN54F245, SN74F245
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

logic diagram (positive logic)

(1)
DIR
19) —
! ,G

(2)
A1
a2 o N ~
(17)
= 1 B2
aa ~
d ﬂ | (16)
- B3
() ~
A4 l
(15)
B4
L NeBh
v ] e,
oL ~
2 ﬂ I 13 oo
L Nt Y
O | W 87
2 o o N | Y
® he V 1 an
88
2
=2 :
o absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
o
(" Supply voltage, VCC - o v v v oo -05Vto7V
Input voltage (excluding /0 ports)t .. ... ... .. ... . ... .. -1.2Vto7V
INPUL CUITENT . . . e 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 . . .......................... -0.5 Vto Vce
Current into any output in the low state: SN54F245 (A1 thru A8) .................... 40 mA
SN54F245 (B1 thruB8) .................... 96 mA
SN74F245 (A1 thruA8) . ................... 48 mA
SN74F245 (B1 thruB8) ................... 128 mA
Operating free-air temperature range: SN54F245 . ........................ -55°C to 125°C
SN74F245 ... ... .. ... 0°C to 70°C
Storage temperature range . . ... ... .cv v vt in et —-65°C to 160°C

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

2-144 Texas Q‘
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SN54F245, SN74F245
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

SN54F245 SN74F245 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 \2
ViL Low-level input voltage 0.8 0.8 \
K Input clamp current -18 -18 mA
A1 thru A8 -3 -3
[ High-leve! output t A
OH ‘9 level output curren B1 thru B8 12 15 m,
| Low-level output current Al thru A8 20 24 mA
- rr
oL Vel output curren B1 thru B8 18 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 ! UNIT
MIN TYP} MAX [ MIN TYP! mMAX
VK Vcc = MIN, || = —18 mA —1.2 —12| Vv 2
Any output Vecec =475V, IgH = -1 mA to ~3 mA 2.7
IoH = —1 mA 2. 3.4 25 3.4
A1 thru A8 OH L 5 n
VOH Ver = MIN IoH = -3 mA 24 33 2.4 3.3 v -
o1 tuss | lo = ~12 mA 2 32 o
IoH = — 156 mA 2 3.1 R
= . 0.
A1 thru A8 loL = 20 mA 03 5 »
oL = 24 mA 0.35 0.5 ©
VoL Vce = MIN \
81 thru B8 oL = 48 mA 0.38 0.55 ?\;
oL = 64 mA 0.42 0.55 a
DIR and G Vi=7V 0.1 0.1
1 Vee = MAX mA
| A and B cc Vi =55V 7 1
Aand B 70 70
us e lvec=MAX, V=27V wA
DIR and G 20 20
A and B —0.65 -0.65
s e {vce =MAX, V=05V mA
DIR and G -1.2 -1.2
A1 thru A8 -60 -150 | -60 - 150
| Vee = MAX, Vg = A
108" ™57 e B8 cc=M =0 ~100 ~225 |-100 “225 | "
IccH ‘ Vce = MAX 70 90 70 9 | mA
IccL Ve = MAX 95 120 95 120 | mA
iccz Vce = MAX 85 110 85 110 | mA

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

tal typical values are at Vcc = 5V, Tp = 25°C.

8For 1/0 ports, the parameters I} and lj_ 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.

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

switching characteristics (see Note 1)

Vec =5V, Veec = 45Vtob556V,
Cp = 50 pF, Cp = 50 pF,
R1 = 500 0, R1 = 500 ©,
FROM
PARAMETER u::m ( ouTTgun R2 = 500 0, R2 = 500 ©, UNIT
Ta = 26°C Ta = MIN to MAXT
"F245 SN54F245 SN74F245
MIN _TYP MAX | MIN MAX | MIN MAX
LA 17 38 6] 1.2 75| 1.7 7
AorB Bor A
TPHL o o 17 42 6] 1.2 75| 1.7 7] ™
tpzH 22 49 71 1.7 9| 2.2 8
PzL G AorB 2.7 56 8| 22 0] 2.7 9| ™
PHZ = 22 48 65| 1.7 9| 22 75
A
Lz or B 12 46 65| 1.2 0] 1.2 75| ™

1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 1: Load circuits and waveforms are shown in Section 1.

sjeays eieq I
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SN54F251A, SN74F251A
1-0F-8 DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS

D2932, MARCH 1987 —REVISED JANUARY 1989

® Three-State Versions of SN54F151A and SN54F251A . . . J PACKAGE
SN74F151A SN74F251A . . . D OR N PACKAGE
(TOP VIEW)
® Three-State Outputs Interface Directly with
System Bus 031 Use[vee
p2[]2 1s[Jp4
©® Performs Parallel-to-Serial Conversion D103 14[]Ds
® Complementary Outputs Provide True and DO E 4 1311 D6
Inverted Data Y(s 12[Jo7
w(e n[Ja
® Package Options Include Plastic ‘“Small G[» o8
Outline’” Packages, Ceramic Chip Carriers GND 8 9s0c
and Standard Plastic and Ceramic 300-mil
DIPs
SN54F251A . . . FK PACKAGE
® Dependable Texas Instruments Quality and (TOP VIEW)
Reliability

description

()

These data selectors/multiplexers contain full
binary decoding to select one-of-eight data
sources and feature strobe-controlled

D5
D6

NC 7] i
complementary three-state outputs. D7 s ‘
The three-state outputs can interface with and A 2
drive data lines of bus-organized systems. With 9 10111213 7
all but one of the common outputs disabled (at waoaooom
a high-impedance state), the low-impedance of g< S
the single enabled output will drive the bus line _ 1]
to a high or low logic level. Both outputs are NC—No internal connection (=]
controlled by the strobe (G). The outputs are i 1
disabled when G is high. logic symbol
The SN54F251A is characterized for operation - MUX
over the full military temperature range of G —"’7“ EN
-55°C to 125°C. The SN74F251A is A 'L_-‘gm) 0 o
characterized for operation from 0°C to 70°C. : 0], ¢

@ 1
FUNCTION TABLE D1 J‘;L_ ’ v f(?) v
INPUTS OUTPUTS b2 ‘f‘;l—‘ ; v w
EC pa —
SELECT |STROBE| = e U8 1, ;
C B A [ (18)
s (1]
X X H z z [TE |
L L L L oo Do o7 124, >
L L H L D1 D1 (11}
L H L L b2 D2 TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and B
L H H L D3 D3 IEC Publication 617-12. 0.
H L L L D4 Da Pin numbers shown are for D, J, and N packages. '_
H L H L D5 D& (3
H H L L D6 D6 =
H H H L D7__ D7 Fal
DO, D1...D7 = the level of the respective D input o
(2
0.
PRODUCT PREVIEW documents contain information Copyright © 1987, Texas Instruments Incorporated
on products in the formative or design phase of l
:;::l'l?c'a’:i“t Ehlnlctlrmi'e& ll_lltl I;:: nt.l'l’:; EXAS
jons axas Erim -
reserves the right to 'l:np or discontinue these lNST RUMENTS 2-147
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SN54F251A, SN74F251A

1-OF-8 DATA SELECTORS/MULTIPLEXERS WITH 3- STATE OUTPUTS

logic diagram (positive logic)

sjeayg eleq !
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P

L
B (10) D f>

(9)

g
-
Do (4)
01 13
D2 (2)
D3 (1)
DATA
INPUTS < (15)
D5 (14)
pe 113
(12)
D7
N
/
DATA
SELECT <
(BINARY)
c

~

Pin numbers shown are for D, J, and N packages.
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SN54F251A, SN74F251A
1-OF-8 DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS

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

SUPPly VOItage, VO - - v v v vt it e e -0.5Vto7V
Input voltageT . . ... . -1.2Vto7V
INPUL CUITENT . . . . e e e e 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 . . . ......................... -0.5V to Vcc
Current into any output in the low state: SNB4F251A ... .. ... ... ... ... . ... ... .... 40 mA
SN74F251A ... .. e 48 mA

Operating free-air temperature range: SN54F251A ....................... -55°C to 125°C
SN74F251A . . .. e 0°C to 70°C

Storage temperature range . . . ... ... ... v it iieitn e -65°C to 150°C

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

recommended operating conditions

SN54F251A SN74F251A UNIT
MIN NOM MAX MIN NOM MAX
Veec  Supply voltage 4.5 5 5.5 4.5 5 5.5 \Y 2
VIH High-level input voltage 2 2 \%
ViL Low-level input voltage 0.8 0.8 \"
hK Input clamp current -18 -18 mA ‘m_,
loH  High-level output current -3 -3 mA -]
loL Low-level output current 20 24 mA _qc"
TA Operating free-air temperature -55 125 (o] 70 °C [7,)
electrical characteristics over recommended operating free-air temperature range (unless otherwise .‘3
noted) 8
SN54F251A SN74F251A
PARAMETER TEST CONDITIONS MIN_ TYPE  MAX MIN_ TYPE  MAX UNIT
VIK Vee =45V, | = =18 mA -1.2 -1.2 \4
IoH = -1 mA 2.5 3.4 2.5 3.4
VOH Vee = 45V .gH -~ —3mA 24 33 24 33 v
Veec =475V | lIopH = —=1 mAto —3 mA 2.7
loL = 20 mA 0.30 0.5
VoL Vee = 48V S mA 035 05| U
lozH Vee =55V, Vo = 2.7V 50 50 A
lozL Vee = 6.5V, Vo =05V -50 -50 A
1 Vec =55V, V=7V 0.1 0.1 ]| mA
™ Vee = 56V, V| =27V 20 20 | A ;
T8 Vee = 6.5V, Vp =05V -0.6 -0.6 mA 1T}
los$ Vee = 6.5V, Vo =0 -60 -1560 | -60 -150 mA ~
Icc Vee =65V, Condition A 15 22 15 22 mA E
See Note 1 Condition B 16 24 16 24 o
Al typical values are at Vge = 5V, Ta = 25°C. o
$Not 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 with the outputs open under the following conditions:
A. Select input and data input at 4.5 V, output control grounded. o
B. All inputs at 4.5 V. o |
(o]
)
0
o
Texas WP 2149
INSTRUMENTS
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SN54F251A, SN74F251A
1-0F-8 DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS

switching characteristics (see Note 2)

Vec =5V, Vgc = 45Vtob55V,
Cp = 50 pF, CL = 50 pF,
R1 = 500 0, R1 = 500 Q,
PARAMETER (;::::_’ 0 ou::un R2 = 500 0, R2 = 500 Q, UNIT
Ta = 26°C TA = MIN to MAX?
‘F261A SN54F251A SN74F251A
MIN TYP MAX | MIN MAX | MIN MAX
tpLH 2.7 5.4 9| 2.7 1.6 | 2.7 9.5
tPHL A B, or C w 24 46 75| 24 8| 24 76| ™
tpLH 3.7 7.1 105 [ 2.7 14| 3.7 12.5
A, B,
tPHL B orC Y 3.2 656 85| 22 105 | 3.2 5| "™
tPLH Data W 22 46 65| 1.7 8| 2.2 2
tPHL (Any D) IEX 2 7 6 7 5| ™
tPLH Data v 2.7 4.6 7] 1.7 9| 1.7 81 e
PHL (Any D) 2.7 5.1 7| 27 9| 2.7 7.5
tpZH . 1.7 3.9 6| 1.3 71 1.7 7
2 tpzL g w 1.7 3.9 8| 1.7 76| 1.7 65| "
tpHZ 1.7 36 55| 1.7 6] 1.7 6
Pz g w 1 26 45 1 5| 2.9 26| ™
1 . 3 . . . .
g PZH - v 27 44 7] 23 8.5 [ 2.3 K
-4 tpzL 27 61 75| 27 9| 27 8
(V] tPHZ 5 v 1.3 34 65| 1.3 656 | 1.3 85|
7 tpLZ 2 26 45 1 5.5 1 4.5
g tFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
@ NOTE 2: Load circuits and waveforms are shown in Section 1.
~,
(/]
U
3
v
)
m
S
g

*3
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SN54F253, SN74F253
DUAL 1-OF-4 DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

D2932, MARCH 1987 —REVISED JANUARY 1989

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+ Uie[d vee
B[]2 1s[J2G
Package Options Include Plastic ‘*Small 1C3 Ea 13 . A
Outline’’ Packages, Ceramic Chip Carriers, 1c2 Oa 13f] 2¢3
and Standard Plastic and Ceramic 300-mil 1c1 0 i
DIPs 5 12]]) 2C2
1code 11[J2ct
Dependable Texas Instruments Quality and 1y Y7 10[] 2co
Reliability GND L8 9f] 2y
description SNB54F253 . . . FK PACKAGE
(TOP VIEW)
Each of these data selectors/multiplexers o
contains inverters and drivers to supply full @ 42) §|g
binary decoding data selection to the AND-OR -
gates. Separate output control inputs are 3 21219
provided for each of the two four-line sections. 1c3 4 1800 A 2
The three-state outputs can interface with and 1€2 : :;E ﬁgs
drive data lines of bus-organized systems. With NC ; 150 2c2 3
all but one of the common outputs disabled (at ¢ 8 1ad 201 )
a high-impedance state), the low-impedance of 1co0 1213 ' 2
the single enabled output will drive the bus line S g2 )
to a high or low logic level. Each output has its > g % X 8
own strobe (G). The output is disabled when its Q N 3
s o
strobe is high. NC—No internal connection n
The SN54F253 is characterized for operation X
over the full military temperature range of logic symboIT
-55°C to 125°C. The SN74F253 is
characterized for operation from 0°C to 70°C.
A8 o\ o
G—
FUNCTION TABLE g2 4, ) 3 i
MUX
SELECT DATA INPUTS STROBE | OUTPUT 18 e ey
INPUTS ®
B A| Co Cl_c2 ¢c3| & Y b ‘: i
X X X X X X H z BT
Lot L ox x x L L JCETI e
L L H X X X L H eyl N
L H X L X X L L co 19
L H X H X X L H 21 i(:_g__ @ _ .
H L X X L X L L 2c2
H L] x x H X L H 2c3 412
HoH X oxo X - - - TThi bol is i d ith ANSI/IEEE Std 91-1984 and
Is symbol Is in accordance wi - an
H H X X X H L H IEC Publication 617-12.
Address inputs A and B are common to both sections. Pin numbers shown are for D, J, and N packages.
gg&%ﬁsc%m‘!RWISEAHO'I;ED (h'is dneummtcnmin? i Copyright © 1987, Texas Instruments Incorporated
information current as o
publication date. Products conform to specifications TEXAS b
ﬂl terms of T Instruments standard -
Bainy i sy e ooy INSTRUMENTS z1e

lclud- tmlno of all parameters.
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SN54F253, SN74F253
DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

logic diagram (positive logic)

~ (1)

1G
“1co &
(5) -
1C1 1 (7)_ouTPUT
1Y
DATA 1
1c2 2 (=
ic3 —
~
2 8 (2)
)
SELECT
o <
2 A (mD ﬁ
[ F
(7)) > (10)
2c0 |
3 -»D'—
(1]
1
'm’ 2c1 AL .|
i |
DATA 2 < (9) OUTPUT
(12) 2y
2c2 .|
(13)
2c3 DJ
(15)
Pin numbers shown are for D, J, and N packages.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SUPPlY VOAGE, VO - - v v v v ettt e e et e e e -05Vto7V
Input voltaget . .. oo -1.2Vto7V
INPUL CUITENt . . o ot i et e e e e —-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 in the highstate .. .......................... -0.5VtoVce
Current into any output in the low state: SNB4F253 ... ......... ... ... i 40 mA
SN74F253 . . . . .. 48 mA
Operating free-air temperature range: SN54F253......................... -55°C to 125°C
SN74F253 ... .. e 0°C to 70°C
Storage temperature range . ... ..o v vttt i ie e e -65°C to 150°C
TThe input voltage ratings may be exceeded provided the input current ratings are observed.
T i
2.152 EXAS U
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SN54F253, SN74F253
DUAL 1-OF-4 DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

recommended operating conditions

SN54F253 SN74F253

MIN NOM MAX | MIN NOM MAX uniT
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 Jv 0.8 0.8 \
Ik Input clamp current L -18 -18 mA
IoH High-level output current -3 -3 mA
loL Low-level output current & 20 24 mA
TA Operating free-air temperature -55 125 [o] . 70 °C

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

SN54F253 SN74F253
TEST CONDITIONS UNIT
PARAMETER c 0 MIN TYPT MAX | MIN TYPT mAX
ViK Vee = 4.5V, I = —18 mA -1.2 -1.2 \4
Iog = —1 mA 25 3.4 25 3.4
V =45V
VoH cc IoH = 3 mA 24 33 24 3.3 v 2
Any output| Vec = 4.75V [loy = —1mAto —3 mA S 2.7
loL = 20 mA 0.30 (0.5
\% Vee = 4.5V Y ]
oL cc loL = 24 mA 5 035 05 -
lozH Vece = 5.5V, Vo = 2.7V A, 50 50 rA 7}
lozL Vcc =55V, Vg =05V S - 50 -50 | uA L
75 Vee = 55V, V= 7V = 0.1 01 ] mA (%]
iH Vee = 6.5V, V=27V 20 20 A (1]
L VeC = 55V, V=05V ~0.6 —06 | mA ©
lost Vee =55V, Vo =0 -60 -150 | -60 -150 | mA a
IccH Vee = 5.5V, Condition A 11.5 16 11.5 16
lcoL. Condition B 16 23 16 23 mA
Iccz See Note 1 Condition C 16 23 16 23
T All typical values are at Ve = 5V, T = 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.
NOTE 1: Icc is measured with the outputs open under the following conditions:
A. Inputs A, B, 1C3, and 2C3 at 4.5 V, other inputs grounded
B. All inputs grounded
C. Inputs 1G and 2G at 4.5 V, other inputs grounded.
i
I TExas b 2153
NSTRUMENTS
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SN54F253, SN74F253 ,
DUAL 1-OF-4 DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

switching characteristics (see Note 2)

Voo =5V, VeC = 45Vt05.5V,
Cy. = 50 pF, Cp = 50pF,
R1 = 5000, R1=5009,
FROM T0
PARAMETER - =
INPUT) (oUTPUT) R2 = 5009, R2 = 5002, UNIT
Ta = 25°C TA = MIN to MAX T
"F253 SN54F253 SN74F253
MIN _TYP MAX | MIN MAX | MIN MAX
tPLH 37 81 115]| 27 — 15| 37 13
AorB Any Y XN ns
TPHL v 22 6.1 9| 1.7 & 11| 2.2 10
14 e
PLH Data Ay Y 22 51 7 17 & 9| 22 8]
tPHL {Any C) 17 a1 6] 1.7 ~ 8| 1.7 7
PZH 2.2 56 8| 1700 10| 2.2 )
AnyY
Pzl G i 22 56 8| 17 0] 2.2 s ™
Phz 12 33 5] 1.2 65| 1.2 6
AnyY
Pz G v 12 4 5] 1.2 8| 1.2 71 ™

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

2 NOTE 2: Load circuits and waveforms are shown in Section 1.
@)
Q
~
[+
(2}
-2
1]
@
[d
(/]
2154 TEXAs ‘W
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SN54F257, SN74F257
QUADRUPLE 1-OF-2 DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

D2932, MARCH 1987 —REVISED JANUARY 1989

® Three-State Outputs Interface Directly with SN54F257 . . . J PACKAGE
System Bus SN74F257 . .. D OR N PACKAGE
(TOP VIEW)
® Provides Bus Interface from Multiple
Sources in High-Performance Systems A/B & 1 Uss Vce
. ) 1A L2 1501 G
® Package Options Include Plastic ‘’Small 8Os 1aDaa
Outline’’ Packages, Ceramic Chip Carriers,
. ; p 1wvy[Qa  13Pas
and Standard Plastic and Ceramic 300-mil
DIP 2a Qs 120 ay
s 2806 1[03a
® Dependable Texas Instruments Quality and 2y Y7 10{] 38
Reliability GND L8 9] 3y
description SN54F257 . . . FK PACKAGE
These devices are designed to multiplex signals (TOP VIEW)
from four-bit data sources to four-output data <20 S
lines in bus-organized systems. The 3-state —I< 2 >0

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

N

The SN54F257 is characterized for operation

over the full military temperature range of 3
-55°C to 125°C. The SN74F257 is Q
characterized for operation from 0°C to 70°C. (-]
9 101112 13 ‘-5
logic symbol® > 00> m
NZZDo ]
[C] -
. a
= (15
G4 - LF FUNCTION TABLE
s e
= INPUTS
MUX UTPUT PUT
1A (2) 3 @ c(:)NTR oL SELECT DATA OUTV v
4 -
1B {3) 1 AVA ol A 4 s A/B A B
24 L2 @,y A X X X z
28 &L L L Lox L
3a UL ©) L L HoX H
a8 ((10)) — 3Y L H X L L
14
4aA (12) L H X H H
ap 123 ay
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.
i
PRODUCTION DATA documents contain information Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to i
specifications per the terms of Texas Instruments
ndard warranty. Production processing does 2-155
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necessarily include testing of all parameters. INSTRUM ENTS
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SN54F257, SN74F257
QUADRUPLE 1-OF-2 DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

logic diagram (positive logic)

g 8 :{> _

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265

(2)
1A
G
1 ]
5) ]
2A
(7) 2v
5 18 |
]
(11)
3A
9 5y
3g {10) |
(14)
4A
2 12) 4y
a8 (13) |
O
, Q
i -
. o
(2] Ap L
=
(1]
2 Pin numbers shown are for D, J, and N packages.
/] 45
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, VG -« - o v e -05Vto7V
Input voltage T . ... . -1.2Vto7V
INPpUL CUITENt . . L e 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 . ........................... -0.5 Vto Vce
Current into any output in the low state: SNB64F257 ... ................ .. ... ... ... 40 mA
SN74F257 . . . . 48 mA
Operating free-air temperature range: SN54F257 ... ...................... -55°C to 1256°C
SN74F257 ... e 0°C to 70°C
Storage temperature TaNge . . . ... ..o oo v ittt e -65°C to 150°C
TThe input voltage ratings may be exceeded provided the input current ratings are observed.
recommended operating conditions
SN54F257 SN74F257 UNIT
MIN NOM MAX | MIN NOM MAX
Vcec  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
lo4  High-level output current -3 -3 mA
oL Low-level output current 20 24 mA
TA Operating free-air temperature -55 125 o] 70 °C
T {l’
2-156 EXAS
INSTRUMENTS




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)
SN54F257 SN74F257
PARAMETER TEST CONDITION NIT
R ST €O S MIN TYPT MAX | MIN TYPT MAX v
ViK Vee =45V, I} = —18 mA -1.2 -1.2 Vv
1 = -1 mA 2.5 4 . 4
Vee = 4.5V OH o 3 25 3
VoH IoH = -3 mA 2.4 3.3 2.4 3.3 \
Any output] Vcc =475V [ lgH = -1 mAto -3 mA 2.7
loL = 20 mA 0.30 0.5
V Veec =45V \"
oL cc loL = 24 mA 035 05
lozH Vcc =55V, Vg =27V 50 50 [ uA
lozL Vece = 5.5V, Vo = 05V -50 -50 A
] Vee = 8.5V, Vi=7V 0.1 0.1 mA
IH Vee = 6.5V, Vp=27V 20 20 A
TR Vee = 6.5V, Vi =05V -0.6 -0.6 mA
los? Vece = 6.5V, Vo =0 -60 -150 | -60 -150 mA
lccH Vee = 5.5V, Condition A 9 15 9 15
lccL Condition B 145 22 145 22 | mA 2
Iccz See Note 1 Condition C 15 23 15 23
switching characteristics (see Note 2) 2
V]
Vee =5V, Vec = 45Vt 55V, ()
CL = 50 pF, CL = 50 pF, (-lcb
R1 = 500 Q, R1 = 500 Q,
PARAMETER FROM TO R2 = 500 O R2 = 500 Q. UNIT ©
(INPUT) (OUTPUT) ’ i 5 -
TA = 25°C TA = MIN to MAX ©
‘F257 SN54F257 SN74F257 (]
MIN TYP MAX | MIN MAX | MIN MAX
1] Dat .2 4.1 2.2 .2 7
PLH ata Any ¥ 2 6 8 2 ns
tPHL (A or B) 1.2 3.8 5.5 1 8 1.2 6.5
tPLH x 3.7 9.7 13 3.7 16.5 3.7 15
B Any Y
tPHL / n 27 61 85| 2.7 105 | 2.7 95| ™
tpzH 2.2 5.5 7.5 2.2 9.5 2.2 8.5
A
tpzL G ny Y 22 51 75| 22 10 | 2.2 85|
tPHZ I 1.2 3.9 6 1.2 7 1.2 7
Any Y
PLz n 1.2 4.1 6] 1.2 95| 1.2 7] ™
TAll typical values are at Voc = 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.
$For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTES: 1. Icc is measured with the outputs open under the following conditions:
A. A/B and all B inputs at 4.5 V, other inputs grounded.
B. All B inputs at 4.5 V, other inputs grounded.
C. G and all B data inputs at 4.5 V, other inputs grounded.
2. Load circuits and waveforms are shown in Section 1.
T i
EXAS Lu 2-157
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SN54F258, SN74F258
QUADRUPLE 1-OF-2 DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

D2932, MARCH 1987 —REVISED JANUARY 1989

® Three-State Outputs Interface Directly with SN54F258 . . . J PACKAGE

System Bus SN74F258 . .. D OR N PACKAGE
(TOP VIEW)

® Provides Bus Interface from Multiple _

Sources in High-Performance Systems ap [ Ve g Vee
1A U2 1501 G

® Package Options Include Plastic ‘*Small 18 (3 1 4:] aA
Outline’’ Packages, Ceramic Chip Carriers, 1y [a 13[] 4B
and Standard Plastic and Ceramic 300-mil 2a0s 1204y
DIPs 2806 11[d3a

® Dependable Texas Instruments Quality and 2v 7 1038
Reliability GND []8 9[] 3y

description SN54F258 . . . FK PACKAGE

These devices are designed to multiplex signals (TOP VIEW)

from four-bit data sources to four-output data

o
< lE’ 00
lines in bus-organized systems. The 3-state -l z>l0

outputs will not load the data lines when the 3 212019
output control pin (G) is at a high-logic level. 18Ds 18[] 4A 2
The SN54F258 is characterized for operation 1y s 170 48
over the full military temperature range of NC & 16[] NC &
-55°C to 125°C. The SN74F258 is 2A 7 15[} 4y ®
characterized for operation from 0°C to 70°C. 2B 8 14[] 3A (7]
9 101112 13 £
logic symbol T »
gic sy >0 >m
NZZ0m® (1]
G} -’
©
= (15) )
g e en FUNCTION TABLE o
- (1
A/B L:‘“
INPUTS
MUX OUTPUT
(2) - SELECT DATA OUTPUT
1A 1 v 4y CONTROL o e Y
18 B4 (<]
on 5L | @),y X X X z
23_“@11;._ L L L X H
3A (9) L L H X L
\
35_‘(.:.3_’)_ 3 L H X L H
4A (12) L H X H L
b 4y
PASTETI
1 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
current as of publication date. Products conform to ¢
:!::‘Iﬂmlem per the terms of Texas Instruments TEXAS 2-159

rd warranty. Production processing does not
necessarily include testing of lpll pnrnmo“lm. l NSTRUMENTS
POST OFFICE BOX 655012 « DALLAS, TEXAS 756265



SN54F258, SN74F258
QUADRUPLE 1-0F-2 DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

logic diagram (positive logic)

g -8 4{> .

(2)
1A
l 1Y
1B @) ]
(5)
2A
(7) 2v
25 8 |
3
(11)
3A
(9) 3y
35 19 |
(14)
4A
2 02,
4 A3 |
@)
Q
-
o
w AB (1)
=
8 Pin numbers shown are for D, J, and N packages.
~-+
% absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SUPPly VOIAGE, VO - - v v v v e e et e -0.5Vto7V
Input voltaget ... . -1.2Vto7V
INPUL CUITENT . . . o ot e e e e e e e e s —30 mA to 5 mA
Voltage applied to any output in the disabled or power-off state .............. -0.5Vtob.5V
Voltage applied to any output in the highstate . . .......................... -0.5 VtoVce
Current into any output in the low state: SNB4F258 . .............. ... ... vy 40 mA
SN74F258 . .. .. .. 48 mA
Operating free-air temperature range: SN54F258 . ....... ................. -55°C to 125°C
SN74F258 ... ... ... .. 0°C to 70°C
Storage temperature range .. .. ... ...ttt 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
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 \%
hk 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 -55 125 (4] 70 °C
i
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SN54F258, SN74F258
QUADRUPLE 1-OF-2 DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

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

noted)
SN54F258 SN74F258
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX [ MIN TYPT MAX
VIK Vee = 4.5V, I = —18 mA -1.2 -1.2 \]
| = —1mA 2.5 3.4 2.5 3.4
Vee = 45v | o
VoH loH = -3 mA 2.4 3.3 2.4 3.3 "
Any output[Vee = 475V [loy = —1mAto —3 mA 2.7
loL = 20 mA 0.30 0.5
\ Vege = 4.5V \
oL cc loL = 24 mA 035 05
10ZH Vee = 5.5V, Vo =27V 50 50 A
lozL Vee = 5.5V, Vo = 05V -50 —-50 A
[] Vece = 5.5V, V=7V 0.1 0.1 mA
IH Vee = 5.5V, V) =27V 20 20 A
I Vee = 5.5V, 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
IccL Condition B 15.1 23 15.1 23 | mA 2
lccz See Note 1 Condition C 1.3 17 13 17
switching characteristics (see Note 2) 2
V]
Veg =5V, Veec =45Vt 5.5V, Q
CL = 50 pF, CL = 50 pF. 5
R1 = 500 Q, R1 = 500 Q,
FROM TO ©
PARAMETER (INPUT) (OUTPUT) R2 = 500 Q, R2 = 500 Q, UNIT -
Ta = 25°C TA = MIN to MAXS ©
'F258 SN54F258 SN74F258 (a]
MIN TYP MAX | MIN MAX [ MIN MAX
1 Dat 1 3.6 .3 1 7.5 1 6
PLH aa Any Y 5 ns
tPHL (A or B) 1 3.1 4.7 1 6 1 5.5
tPLH - 3.2 6.1 8.5 3.2 12 3.2 9.5
A/B Any Y
TPHL v 32 69 95| 32 115 | 3.2 n| "
1, = 2.2 5.5 7.5 2.2 11 2.2 8.5
PZH G Any Y ns
tpZL 2.2 5.1 7.5 2.2 9.5 2.2 8.5
tPHZ = 1.2 3.9 6 1 7 1.2 7
G Any Y
tpLz v 12 a1 6] 1.2 9| 1.2 7] ™
T Al typical values are at Voc = 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.
SFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
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. G and all B inputs at 4.5 V, other inputs grounded.
2. Load circuits and waveforms are shown in Section 1.
i
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SN54F260, SN74F260
DUAL 5-INPUT POSITIVE-NOR GATES

D3214, JANUARY 1989

® Package Options Include Ceramic Chip SN64F260 . . . J PACKAGE
Carrlers and Flat Packages in Addition to SN74F260 ... D OR N PACKAGE
Plastic and Ceramic DIPs (TOP VIEW)
® Dependable Texas Instruments Quality and 1A [ Uiag vee
Reliability 1B 2 13[] 1€
1cs 12% 1D
description 2A[Je  n[]2e
These devices contain two independent 5-input ;z : 10l] 20
o 9[] 2c
positive-NOR gates. They perform the Boolean ano O s[] 28

function Y = A+B+C +D +E in positive logic.

The SN54F260 is characterized for operation
over the full military temperature range of
-55°C to 125°C. The SN74F260 is

. . o oC. o
characterized for operation from 0°C to 70°C o < ‘2’ ;_; w

SN54F260 . . . FK PACKAGE
(TOP VIEW)

logic diagram (each gate)
1CPa 1D
::( NC s 170 Ne 2
c-——-' v 2A [l 16(] 2E "
D NC Q7 15 NC -
E 1vfs 14} 20 b
101112 13 =
logic symbolt >QQmo «
NZ 2NN ©
1) -
A =1 NC—No int | ti L
—No internal connection
2] (@]
5|
1c (3) N (5) v
(12)
1D
1€ {13)
4)
2A:
8)
2 ‘ ®)
2C © | L 2y
20 (10)
2% (11)
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and ;
IEC Publication 617-12. E
Pin numbers shown are for D, J, and N packages. >
(1]
(o4
o
o
c
o.
PRODUCT PREVIEW information concerns products Copyright ©® 1989, Texas Instruments Incorporated
in the ment.
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SN54F260, SN74F260
DUAL 5-INPUT POSITIVE-NOR GATES

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

Supply voltage, VG - - -« o e -0.5Vto7V
Input voltaget . . ... ... AT -12Vto7V
Input current . . . . ... e e —30 mA to 5 mA
Voltage applied to any output in the highstate .. .......................... -0.5 V to Vcc
Current into any output inthe low state . ... ... ...t 40 mA
Operating free-air temperature range: SN54F260 . ........................ —-55°C to 125°C

SN74F260 .. ....... .. .. 0°Cto 70°C
Storage temperature range . . . . ... ... oot tii et e —65°C to 150°C

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

recommended operating conditions

SN54F260 SN74F260 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 Vv
2 K Input clamp current -18 -18 mA
IoH High-level output current -1 -1 mA
lw ] loL Low-level output current 20 20 mA
g TA Operating free-air temperature -55 125 0 70 °C
o
7 electrical characteristics over recommended operating free-air temperature range (unless otherwise
g noted)
SN54F260 SN74F260
% PARAMETER TEST CONDITIONS MIN_ TYPE  MAX MIN_ TYPE  MAX UNIT
VIK Vce = 4.5V, | = ~18 mA ~1.2 -1.2 v
VoH Vee =45V, loH = -1 mA 2.5 3.4 2.5 3.4 v
Vce = 475V, IoH = -1 mA 2.7
VoL Vee = 45V, oL = 20 mA 030 0.5 0.30 0.5 v
1 Vee = 5.5V, Vi=7V 0.1 0.1 | mA
[m Vce = 6.5V, V=27V 20 20 uA
i Vece = 5.5V, V) =05V -0.6 -0.6 mA
los® Vee = 5.5V, Vo =0 -60 -150 | -60 -150 | mA
IccH Vee = 6.5V, Vi=0 4.6 6.5 4.6 6.5 mA
lccL Vce = 5.5V, V| =45V 73 9.5 73 95| mA
3 switching characteristics (see Note 1)
O Vec =5V, Vg = 45Vtob55V,
U CL = 50 pF, CL = 50 pF,
FROM T0 R = 500 Q, Ri = 500 Q,
g PARAMETER (INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX1 UNIT
- ‘F260 SN54F260 SN74F260
MIN TYP MAX MIN MAX [ MIN MAX
g tpLH A B C.DE v 1.7 36 55 1.2 65| ns
tPHL 1 2.1 4 1 4.5 ns
m
< * All typical values are at Vg = 5V, Tp = 26°C.
=== §Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
m For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
E NOTE 1: Load circuits and voltage waveforms are shown in Section 1.
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SN54F273, SN74F273
OCTAL D-TYPE FLIP-FLOPS WITH CLEAR

D2932, APRIL 1986—REVISED JANUARY 1989

® Contains Eight D-Type Flip-Flops with SN54F273 . . . J PACKAGE
single-Rail Outputs SN74F273 ... DW OR N PACKAGE
(TOP VIEW)
® Buffered Clock and Direct Clear Inputs _
i . CLR 1 vVee
® Individual Data Input to Each Flip-Flop 1a 2 8a
Applications Include: 1D 3 8D
Buffer/Storage Registers 2D [Ja 7D
Shift Register 20 (s 7Q
Pattern Generators 3Q s 6Q
o, 30 7 6D
® Package Options Include Plastic ‘“Small 4D [Js 50
Outline’’ Packages, Ceramic Chip Carriers, sa o 5Q
and Standard Plastic and Ceramic 300-mil GND [ CLK
DIPs 1
® Dependable Texas Instruments Quality and SN54F273 . . . FK PACKAGE
Reliability (TOP VIEW)
. 8}
ription b
descriptiol oo |E'> og 2
These monolithic, positive-edge-triggered flip-
flops implement D-type flip-flop logic with a 3 212019 »
direct clear input. 2D []a 18] 8D -
) ) ) 2Q s 17 70 v
Information at the D inputs meeting the setup 3ahs 16(] 70 2
time requirements is transferred to the Q outputs 3p Q7 15 sQ n
on the positive-going edge of the clock pulse. 4D hs 1a] 6D o
Clock triggering occurs at a particular voltage 9 101112 13 -
level and is not directly related to the transition ©
time of the positive-going pulse. When the clock g8 é g3 o
input is at either the high or low level, the D input ©
signal has no effect at the output. R
logic symbolt
The SNB4F273 is characterized for operation
over the full military temperature range of R =
-565°C to 125°C. The SN74F273 is oLk S
characterized for operation from 0°C to 70°C. @ - r o
1D 10 10
FUNCTION TABLE (EACH FLIP-FLOP) 2 & 5 20
D (7) (6) 30
L INPUTS OUTPUT w 8 © 40
CLR CLK o Q 13) (12)
L X X L 5D = @ ;
(14) (15)
H 1 H H 6D 6Q Ll
17) (16) =
H 1 L L D —— 7Q
18) (19 eq >
H L X Qo 8D — — w
TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and E
IEC Publication 617-12.
=
O
=
S
c
o.
PRODUCT PREVIEW documents contain information Copyright © 1987, Texas Instruments Incorporated
on products in the formative or design phase of i
Spociheations a1o deslh gool. Touns Insirumonty EXAS 2-166
C| . -
morvn the right to c oguo or discontinue these lNST RUMENTS
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SN54F273, SN74F273
OCTAL D-TYPE FLIP-FLOPS WITH CLEAR

logic diagram (positive logic)

1D 2D 30 4D 5D 6D 70 8D
(11 (3) (4) (7) (8) (13) (14) (17) (18)
CLK {>¢ . i~ Jl- o .| . N -
1D 1D 10 1D 1D 10 1D 10
> C1 b C1 b C1 b C1 > C1 > C1 > C1 b C1
R R R R R R R R
1
CIR
(2) (5) (6) (9) (12) (15) (16) (19)
10 20 3Q 4Q 5Q 6Q 7Q 8sa

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

SUPPIY VOIAGE, VG - -t vt vttt et ettt e e -065Vto7V
Input voltaget . ... . . . -1.2Vto7V
g o1 L o TUT 4 =T o | -30mA to 5 mA
2 Voltage applied to any output in the highstate . . .......................... -0.5 Vto Vce
Current into any output inthe low state . . .. ........ ittt inn it iiinnnnn 40 mA
) Operating free-air temperature range: SN54F273 . ... ....... .. ..., —-55°C to 125°C
Yy SNTAF273 o\ iot it 0°C to 70°C
5’ Storage temMPpPerature TaNGE . .. ... v v vt v vttt et et -65°C to 160°C
m 1The input voltage ratings may be exceeded provided the input current ratings are observed.
=2
g recommended operating conditions
7 SN54F273 SN74F273 o
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 4.5 5 5.5 4.5 5 5.5 \2
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
K Input clamp current -18 -18 mA
lo0H 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
v
o
)
c
o
-
v
)
m
S
g
i
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SN54F273, 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 MIN_ TYPT MAX | MIN TYPT MAX UNIT
VIK Vece = 45V, I = —18 mA -1.2 -1.2 \
Vee = 45V, loH = -1 mA 2.5 3.4 2.7 3.4
VoH Vegc = 475V, IoH = —1mA 2.7 v
VoL Vee = 45V, loL = 20 mA 0.3 0.5 0.3 0.5 \
] Vee = 0, Vi=7V 0.1 0.1 mA
iH Vge = 65V, V=27V 20 20 A
L Vecec = 6.6V, Vp =056V -20 -20 mA
lost Ve = 5.5V, Vo =0 - 60 -150 | -60 -150 | mA
IcCH Vee = 6.8V, See Note 1 65 85 65 85 mA
iccL Vee = 6.5V, See Note 2 68 88 68 88 mA
timing requirements over recommended operating free-air temperature range (unless otherwise noted)
Vec =5V, Vec = 45Vtob65YV,
CL = 50 pF, CL = 50 pF, 2
= 500 Q, RL = 500 Q,
:: = 25°C Ta = MIN to MAXS uniT »
‘'F273 SN54F273 SN74F273 -
MIN MAX | MIN MAX | MIN MAX 8
felock Clock frequency MHz =
tsu Setup time, data high or low before CLK?T 1.6 ns 7]
th Hold time, data high or low after CLK? o ns @®
CLK high 4 '5
tw Pulse duration | CLK low 5 ns (o
CLR low 3.5
¢ Inactive-state setup time, 8 ns
SU_ TIR high before CLK11
switching characteristics (see Note 3)
Veg =5V, Vcec = 45Vto55V,
CL = 50 pF, CL = 50 pF,
FROM TO RL = 500 Q, RL = 500 Q, UNIT
PARAMETER (INPUT) (OUTPUT) Ta = 25°C TA = MIN to MAXT
'F273 SN54F273 SN74F273
MIN TYP MAX MIN MAX MIN MAX
fmax 145 MHz ;
{PLH CLK Any Q 7.5 ns o
tPHL 7.5 ns >
tPHL CR Any Q 7 ns Ié-'
1 All typical values are at Vcc = 5V, TA = 25°C. o
# 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'’. _ o
NOTES: 1. IccH 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 4.5 V.
2. IccL is measured with CLR and DATA at ground. Q
3. Load circuits and waveforms are shown in Section 1. o
0
o
TEXAS {if 2.167
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SN54F280B, SN74F280B
9-BIT PARITY GENERATORS/CHECKERS

D2932, APRIL 1986—REVISED JANUARY 1989

©® Generates Either Odd or Even Parity for SN54F2808B . . . J PACKAGE
Nine Data Lines SN74F2808B . . . D OR N PACKAGE
i ) . (TOP VIEW)
Cascadable for n-Bits Parity
6+ U] vee
® Package Options Include Plastic ‘‘Small H2 30F
Outline’’ Packages, Ceramic Chip Carriers, NC 3 12[] E
and Standard Plastic and Ceramic 300-mil 1IQs ngpo
DIPs L EVEN Es w[]c
® Dependable Texas Instruments Quality and g ol1B
Reliability eno[7 s[1A
description SN54F280B . . . FK PACKAGE
. . . . . VIEW
These universal, monolithic, nine-bit parity (Top !
generators/checkers feature odd and even 00
outputs to facilitate operation of either odd or IO0Zz>u
even parity application. The word-length 2 12019
capability is easily expanded by cascading. NC[la 18 E
The SN54F280B is characterized for operation NC s 17 NC
ovér the full military temperature range of 1geé 16[D
—55°C to 125°C. The SN74F280B is NC 7 15[ NC 3
characterized for operation from 0°C to 70°C. L EVENl]8 ugc o
' 9 10111213 2
logic symbol T o< m
gic sy» 822 »
©
2k 2] -
a8 . | ' ©
B (9) NC—No internal connection D
c (10)
(11) (5) = FUNCTION TABLE
° T2 EVEN
E
K] . ©) = NUMBER OF INPUTS A OUTPUTS
G obo THRU | THAT AREHIGH | I EVEN 3 ODD
n 2 0,2,4,6,8 H L
Ll 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.
PRODUCTION DATA documents contain information ) Copyright © 1987, Texas Instruments Incorporated
current as of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warranty. Production processing does not 2-169
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SN54F280B, SN74F280B
9-BIT PARITY GENERATORS/CHECKERS

logic diagram (positive logic)

8 (9)

>
c (10) ’_4>
>

Ll {>c :::—E}

Dot
(13) |> o IP-(»
>

E
F
C
G(—Dc bl:
!
]

‘%

z
EVEN

z
oDD

Dot
(4)‘>‘ »4>

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

Supply VOItage, VO C - - ¢ttt it i e ettt e e et -05Vto7V
Input voltageT . .. ... e e -1.2Vto7V
DU CUIT BN . . . ottt ittt ittt e e e —30 mA to 5 mA
Voltage applied to any output inthe highstate . . .......................... -0.5Vto Vce
Current into any output inthe low state . .. ............ ... utiiiurnnnnnennnnnn. 40 mA
Operating free-air temperature range: SN64F280B........................ —-55°C to 125°C

SN74F280B ............... ... ..., 0°C to 70°C
Storage temperature Fange . ... ...........iteeeteeennennsaenneannas —-65°C to 150°C

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

2-170 Texas ¢
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SN54F280B, SN74F280B
9-BIT PARITY GENERATORS/CHECKERS

recommended operating conditions

SN54F2808B SN74F280B UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 5.5 | 4.76 5 5,25 v
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \
K Input clamp current -18 -18 mA
10H High-level output current -1 -1 mA
loL  Low-level output current 20 20 mA
TA Operating f i p -55 125 0 70 °C

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

noted)
SN54F2808 SN74F2808
PARAMETER TEST CONDITIONS
MIN TYPT MAX | MIN TYPT MAX UNIT
VIK Vce = MIN, I} = -18 mA -1.2 -1.2
Vce = MIN, IoH = -1 mA 2.5 3.4 2.5 3.4
V
OH Vee = MAX, loH = —1mA 2.7 2
VoL Vce = MIN, loL = 20 mA 0.30 0.5 0.30 0.6 \
[} Vee = 0. Vi=7V 0.1 0.1 mA 7
"] Vee = MAX, Vi=27V 20 20 kA '6
i Vee = MAX, V=05V -20 -20 A I
los* Vee = MAX, Vo =0 -60 -150 | -60 -150 | mA £
lcc Vee = MAX, Vi=0 26 35 26 35 mA 2]
1]
Lo rubad -
switching characteristics (see Note 1) ©
Vee =5V, Vee = 45Vtob5YV, (o]
CL = 50 pF, Cp = 50 pF,
FROM TO R = 500 0, R = 500 0,
PARAMETER
NPUT) | (OUTPUT) Ta = 25°C Ta = MIN to MAXS unIT
'F2808 SN54F280B SN74F280B
MIN  TYP MAX | MIN MAX | MIN MAX
tpLH . 3.2 6.1 9 2.7 13 2.7 10
VEN
tPHL Any input E 3.2 66 10| 2.7 15 | 27 n] ™
tPLH . 3.2 6.1 9 2.7 14 2.7 10
A oDD
tPHL ny input 32 66 10| 2.7 4| 27 n| ™
T All typical values are at Vog = 5 V, Ta = 25°C.
#Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
§For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 1: Load circuits and f are sh in Section 1.
TEXas 2171
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SN54F283, SN74F283

4-BIT BINARY FULL ADDERS WITH FAST CARRY

D2932, MARCH 1987 —REVISED JANUARY 1989

Full-Carry Look-Ahead Across the Four Bits
® Systems Achieve Partial Look-Ahead

SN54F283 . . . J PACKAGE

SN74F283 ... D OR N PACKAGE

(TOP VIEW)
Performance with the Economy of Ripple
Carry 20 UisDvee
. . B2[]2 1s[1B3
® Package Options Include Plastic ‘‘Small a2 14[]A3
Outline’” Packages, Ceramic Chip Carriers, £1s 13f]=3
and Standard Plastic and Ceramic 300-mil A1s  12[]A4
DIPs Bijs 11084
® Dependable Texas Instruments Quality and co]» 1o[Jz4
Reliability GNDl]s _ o]]C4
description SN54F283 . . . FK PACKAGE
TOP VIEW|
The SN54F283 and SN74F283 are full adders ‘ !
that perform the addition of two 4-bit binary NNO O,
words. The sum (I) outputs are provided for onZ>o
each bit and the resultant carry (C4) is obtained 3 2 12019
from the fourth bit. A2[] 4 18[] A3 2
These adders feature full internal look-ahead mgs 17:,23
across all four bits generating the carry term C4 NC[J 6 16[JNC ‘m‘
in typically 5.7 nanoseconds. This capability Arl7 15[JA4 [T
provides the system designer with partial look- B1lls (B4 -qc’
ahead performance at the economy and reduced 9 10111213 7,3
package count of a ripple-carry implementation. 8 % Q S ©
The adder logic, including the carry, is "6
implemented in its true form. End-around carry NC—No internal connection (o
can be accomplished without the need for logic
or level inversion. logic symbolt
The ‘F283 can be used with either all-active-high
(positive logic) or all-active-low (negative logic) ar—E o z
operands. Az o 45y
(14) P (&)
The SN54F283 is characterized for operation A= s a2
over the full military temperature range of A4 & 3 o) z3
-55°C to 125°C. The SN74F283 is B1 2 0 3124
characterized for operation from —40°C to B2 4"““5, a
85°C. B3
Ba ‘;)” 3 col—2ca
co ¢ ci
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
o e pobegton . Falev ettrm %ip
Sgllldll'd warranty. Production procsssing does not TEXAS 2-173
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SN54F283, SN74F283
4-BIT BINARY FULL ADDERS WITH FAST CARRY

S}99YsS ejeq LN

FUNCTION TABLE

OUTPUT

WHEN
Co=1L

WHEN
co=H

IrIrIrIrCcrIrcCcIrcrIcIrr
I ITrrrIIrrC-rIIrCrc-cIIIIcCor

IrrrrrIIIrC-IIIXIIrCCC
IrrIXIrr-rIIcCcrr-rIIcCeCI
IIIrrrrIr-r-c--cIIXIIC
I I I I X I Ir-rIXIIr-rrC-cror

IIIrIrIrrr-rIrcr-rrroeor

Irrrrrrrr-rIIIIrCrrCcrere
I I I IIIIIrC-rCrrC-rrorer
rIIrrIIrrr-rIIcCcC-IIC

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.

2-174
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SN54F283, SN74F283
4-BIT BINARY FULL ADDERS WITH FAST CARRY

logic diagram (positive logic)

9) g

an

B4

(10) ta

(15)

B3
A3 ;—%'—

2)

B2
o IS H—
A28 (1)) 2

81
d
“@
A1 @——— 1

co 1 o

(13) £3

Data Sheets E

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 « v v v v ot e e e e -05Vto7V
Input voltaget . .. L -1.2Vto7V
INPUL CUITENT . . . .t ettt ettt e e e e e —30 mA to 5 mA
Voltage applied to any output in the high state . ...... e -0.5V to Vce
Current into any output inthe low state . .. ........... ittt 40 mA
Operating free-air temperature range: SN54F283......................... —55°C to 125°C

SN74F283 . . ... .. . e 0°C to 70°C
Storage temperature Frange . . ... ..o v vt vttt it e —65°C to 150°C

tThe input voltage ratings may be exceeded provided the input current ratings are observed.
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SN54F283, SN74F283
4-BIT BINARY FULL ADDERS WITH FAST CARRY

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 Vv
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 (4] 70 °C

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

noted)
SN54F283 SN74F283
T
PARAMETER TEST CONDITIONS MIN_ TYPT MAX | MIN_TYPT MAX
ViK Vee = 45V, ik = —18 mA -1.2 -1.2
v Vcc =45V, IoH = =1 mA 2.5 3.4 2.5 3.4
OH Ve = 4.75 V, loH = 1 mA 2.7
VoL Vee =45V, loL = 20 mA 0.30 0.5 0.30 0.5 \
] Vee = 5.5V, Vi=7V 0.1 0.1 mA
[T} Vee =565V, V=27V 20 20 A
Any A or B -1.2 -1.2
n ng o Vee = 6.5V, Vi =05V —= =] mA
log* Veec = 56.5V, Vo =0 -60 -150 | -60 -150 mA
Icc Vece = 6.5V, Vi=45V 36 55 36 55 mA
switching characteristics (see Note 1)
Vec =5V, Vegc = 45Vto55V,
Cp = 50 pF, CL = 50 pF,
FROM T0 RL = 5009, RL = 500 Q,
PARAMETER
(INPUT) (OUTPUT) TA = 26°C TA = MIN to MAXS unir
‘F283 SN54F283 SN74F283
MIN  TYP MAX | MIN MAX | MIN MAX
tPLH 2.7 6.6 9.5 2.7 14 2.7 10.5
co i
tPHL : 32 66 95| 3.2 12| 3.2 05 "
tPLH . . . 3.2 6.6 9.5 3.2 14 3.2 10.5
AiorBi Zi ns
tPHL 2.7 6.6 9.5 2.7 14 2.7 10.5
tPLH 2.7 5.3 7.5 2.7 10.5 2.7 8.5
[o] 4
tPHL ¢ ¢ 22 5 7] 2.2 0] 2.2 s ™
T -
PLH Aior Bi ca 2.7 5.3 7.5 2.7 10.5 2.7 8.5 ns
PHL 2.2 4.9 7 2.2 10 2.2 8
1 All typical values are at Voc = 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.
NOTE 1: See General Information for load circuits and waveforms.
i
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SN54F286, SN74F286
9-BIT PARITY GENERATORS/CHECKERS
WITH BUS DRIVER PARITY 1/0 PORT

D2932, MARCH 1987 —REVISED JANUARY 1989

® 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 6 7 Tal] vee
® Package Options Include Plastic ‘“Small H2 13JF
Outline’’ Packages, Ceramic Chip Carriers, XMIT[s  12[JE
and Standard Plastic and Ceramic 300-mil 1a 1] D
DIPs PARITY ERROR [Js  10[] C
PARITY 1/0 (e of]B
® Dependable Texas Instruments Quality and GND 7 sl A
Reliability
description SN54F286 . . . FK PACKAGE
(TOP VIEW)

The SN54F286 and SN74F286 universal nine-
bit parity generators/checkers feature a local T O (2’ é’ w
output for parity checking and a bus-driving
parity /O port for parity generation/checking. I
The word-length capability is easily expanded by XMIT

cascading. NCI
The XMIT control input is implemented NC

specifically to accommodate cascading. When PARITY ERROR
XMIT is low, the parity tree is disabled and the 9
Parity Error output will remain at a high logic level ey
regardiess of the input levels. When XMIT is =
high, the parity tree is enabled. The Parity Error r

<

3 2 12019
18QE
170NC
16(]D
15[INC
1afc

W N v D

10 11 12 13

oQ 4]
z<

output will indicate a parity error when either an
even number of inputs (A through |) are high and
Parity 1/0 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.

Data Sheets )N

NC—No internal connection

The 1/O control circuitry was designed so that the 1/0 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 o PARITY PARITY
(A THRU I) THAT XMIT 10 ERROR
ARE HIGH
0,2,4,6,8
1,3,6,7,9

H

0,2,4,6,8

1,3,5,7,9

|||z —-| -
—|z|~-|=|—|xT
I|-|r|T|T

h — high input level | — low input level
H — high output level L — low output level

PRODUCT PREVIEW

on products in the formative or design phase of
development. Characteristic data and other
specifications are design goals. Texas Instruments

TEXAS
reserves the right to change or discontinue these INSTRUMENTS

roducts without notice. -
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SN54F286, SN74F286
9-BIT PARITY GENERATORS/CHECKERS
WITH BUS DRIVER PARITY 1/0 PORT

logic symbolt ! logic diagram (positive logic) -
a8 3 a8
5 @ g 19
c {10) c
p U |>1vj(s—) PAR 1/0 D
E (12) N2 E
£ 13 F (5) PARITY
ERROR
PR} ol .
02 23p—LL par err H
(a)

1 ]

— (3 PARITY (6)

EN1
XMIT 7o

— b}
XMIT”

No
1 °

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

2 Pin numbers shown are for D, J, and N packages.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
E Supply voltage, R o o PP S eeve.. —0BVIO7V
a Input voltaged . ... i ce... —1.2Vto7V
Input current . . . ... ... .. e e —30 mA to 5 mA
[%2] Voltage applied to Parity /O in the disabled or power-off state ............... -0.5Vto55V
g Voltage applied to either output in the highstate .......................... -0.5VtoVce
[+ Current into either output in the low state: SN54F286 (Parity Error) . .................. 40 mA
74 SN54F286 (Parity /0). . ............. ee... 96 MA
SN74F286 (Parity Error) . ........... ...... 40mA
SN74F286 (Parity 1/0)........ R 128 mA
Operating free-air temperature range: SN54F286 . ........................ -55°C to 125°C
SN74F286 . ....... ... 0°C to 70°C
Storage temperature FaNge . . . ... v vi vttt it i 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 UNIT
MIN NOM MAX | MIN NOM MAX
.U Vce  Supply voltage 4.5 5 5.5 4.5 5 5.5 \
x ViH High-level input voltage . 2 2 \
o ViL Low-level input voltage 0.8 0.8 \
U [T’ Input clamp current -18 -18 mA
. Parity Error -1 -1
CcC lo4  High-level output current Paty 10 -3 —E mA
n ) Low-level output " Parity Error 20 20 mA
-| oL ow-level output curren Farity 10 78 7
O TA Operating free-air temperature -565 125 o] 70 °C
X
<
E
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SN54F286, SN74F286
9-BIT PARITY GENERATORS/CHECKERS
WITH BUS DRIVER PARITY 1/0 PORT

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

SN54F286 SN74F286
PARAMETER TEST CONDITION: NIT
AM CONDITIONS MIN_ TVYPT MAX | MIN TVPT MAX | °
VIK Vecc =45V, || =~-18mA -1.2 -1.2 v
Parity Error loH = —=1 mA 2.5 3.4 2.5 3.4
_ IoH = -3 mA 2.4 3.3 2.4 3.3
VoH Parity /0 Vee =45V M= TizmA 2 32 v
IoH = —15 mA 2 3.1
Any output Vecec = 475V | IopH = —1 mA to —3 mA 2.7
Parity Error loL = 20 mA 0.3 0.5 0.3 0.5
VoL . Vege = 45V loL = 48 mA 0.38 0.55 \"
Parity /0
arity loL = 64 mA 042 0.55
Iy Vcc =55V, V=7V 0.1 0.1 ]| mA
Parity 1/0 70 70
(114 Vec =55V, V=27V A
IH Any other input cc 5 1=27 20 20 s
¥ Vec =55V, V=05V -0.6 -0.6 | mA
Parity 1/0 -100 -225 [-100 -225
§ Vec =565V, V=05V A
los Parity Error cc =85 1=058 ~60 ~150 | - 60 —150 | " 2
lcCH Vee = 5.5V, 27 27 44 mA
IccL Vee = 6.5V 28 28 45 mA »
Iccz Vee =65V 27 27 44 mA -
5
switching characteristics (see Note 1) =
Vee =5V, Vcg =45Vto55YV, »
CL = 50 pF, CL = 50 pF. 8
FROM TO RL = 500 Q, Ry = 500 ©, 1]
PARAMETER
¢ (INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAXY UNT
'F286 SN54F286 SN74F286
MIN TYP MAX MIN MAX MIN MAX
1| .
PLH Any A thru | Parity 1/0 8.3 ns
tPHL 8.6
1, 10.
PLH Any A thru | Parity Error 8 ns
tPHL 10
1] 4.
PLH Parity 1/0 Parity Error 9 ns
tPHL 5
tPZH ST . 3.8
XMIT P; I
ey arity 1/0 58 ns
t ]
PHZ XMIT Parity 1/0 3.8 ns
tPLZ 33 ;
TAl typical values are at Vo = 5V, Tp = 26°C. Ll
For I/0 ports, parameters 4 and |j_ include the off-state output current. by
SNot more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. >
YFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions. Ll
NOTE 1: Load circuits and waveforms are shown in Section 1. m
o.
Q.

{ip
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SN54F299, SN74F299

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

D2932, MARCH 1987 —REVISED JANUARY 1989

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

® Operates with Outputs 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
DIPs

® Dependable Texas Instruments Quality and
Reliability

description

These eight-bit universal registers feature
multiplexed I/O ports to achieve full eight-bit data
handling in a single 20-pin package. Two
function-select inputs and two output-control
inputs can be used to choose the modes of
operation listed in the function table.

SN54F299 . . . J PACKAGE
SN74F299 . . . DW OR N PACKAGE

(TOP VIEW)

1
2
3
4
5
6
7
8
9

=
o

SN54F299 . . . FK PACKAGE
(TOP VIEW)

Ne=o O
0IO B S 0

3 2 1219
G/Qg[] 4 18[QsL
E/Qgf) 5 1o
c/acfe 16[JH/QH
AlQap 7 15[JF/Qp
Qa'fls 14[p/ap
9 10 11 12 13

[saly: < 2]
*"Zw—'c
O UE

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 I/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.

PRODUCTION DATA documents contain information
eumm n of publiudon date. Products conform to

i nl Pr ‘ “l 'ms of Texas llnnwun: XAS
...e':.:.m':‘.’.{:.:'l. asting of oi parametrs. INSTRUMENTS

Copyright © 1987, Texas Instruments Incorporated
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SN54F299, SN74F299
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS

FUNCTION TABLE

INPUTS 1/0 PORTS OUTPUTS

MoDE ouTPUT :
CIR |s1 so| CONTROL |CLK| SL SR | A/Qp B/Qg C/Qc D/Qp E/Qg F/IQp G/Qg H/QH | Qa' Qn

G1t @2t

L [x L v]x]x x L L L L L L t L L L
Clear L L x| v v |x]|x x L L L L L L L L L L
L |H H| X x|x]|]x x X X X X X X X X LL
Hold H 1L L] L L | XxX] X X Qa0 QB0 Qco Qpo Qeo Qro QGo QHo | Qa0 QHo
H X X L L L X X QA0 %) Qco Qpo Qﬂ) Qr0 QGO QHO Qa0 QHO
Shift Right H L H L L t X H H Qan QBn Qcn Qpn Qen Qfn QGn H Qgn
H L H L L t X L L Qan QBn Qcn Qpn Qen QFn QGn L Qgn
Shift Left H H L L L 1 H X Qgn Qcn Qpn Qen QFn QGn QHn H Qgn, H
H fH L} L L1t L X OBn _Qcn Qpn Qen QFn QGn Qun L Qgn L
Load H|H H| X X ]| 1t]X X a b ¢ d e f @9 h | a n

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

outputs are isolated from the input/output terminals.

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.

logic symbol¥ .

SRG8

g’@
i

2
& & lzens

s199yg ejeq EN)

0).,0
(19l B }M-s
CLKQ.)__J Ca/1-+/2+

srl 125
aap Ze—s.a0 ¥y
o5
B/0g 3.4D

V6

Hiay 3.4D
w5 ___(mqw

ng—‘;)— 2,4D

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

{i’
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SN54F299, SN74F299
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS

logic diagram (positive logic)

so(l) Dc ' DD

s1 (19)

[PNEIEPN

bl Qi §

[

NS

i UM ks T T M

23

FOUR
IDENTICAL
CHANNELS

NOT
SHOWN
12) o S s
CLK xd r
1D —LID 10
= Ld c1 o> L—ﬁ 1
R R O R
0y -8 o ~ o 07)_q,
(L] L ] d -]
R oot l_<7 I_V
2 s 4
outeyr J — s
CONTROLS ) &2
3 1/0 PORTS NOT SHOWN: T
[E] ) 19 Ca 51 Elag @ (16)
A/Qy 8/Qg (ap/ap (8 Qg %9 Hiay

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

(8)_ SHIFT LEFT
SERIAL INPUT

Data Sheets H

Supply Voltage, VG « - vt vttt e e -05Vto7V
Input voltageT . .. ... . -1.2Vto7V
INPUL CUITENt . . . e e e e e —30 mA to 5 mA
Voltage applied to any output in the disabled or power-off state .............. -0.5Vtob5.5V
Voltage applied to any output in the highstate . ........................... -0.5V to Vce
Current into any output in the low state: (QA’or QH’) .. ...ttt 40 mA
SN64F299 (QA thru QH) . . .. oo oo 40 mA

SN74F299 (QAthruQH) . . ... 48 mA

Operating free-air temperature range: SN54F299......................... -55°C to 125°C
SN74F299 ... ... . i 0°C to 70°C

Storage temperature raNQGE . . . . . v v vt it nu ittt e e -65°C to 150°C

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

{i,
EXAS
INSTRUMENTS
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SN54F299, SN74F299
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS

recommended operating conditions

SN54F299 SN74F299 UNIT
MIN NOM MAX [ MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.6 \%
VIH High-level input voltage ) 2 2 \
ViL Low-level input voltage 0.8 0.8 \
K Input clamp current - -18 -18 mA
. Qa’ or Qn’ S -1 -1
! High-level output current A
OH o put curr QA thru Qy . -3 -3 m
Qa’ or Q' 20 20
! Low-level output t
oL w-level output curren QA thra an : T 52 mA
Ta Operating free-air temperature 1 -55 125 (4] 70 °C

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

SN54F299 SN74F299
PARAMETER TEST CONDITIONS MiNTYPT WAX T WiN - TveT max ] UNIT
2 VIK Vee = 4.5V, Ij = —18 mA -1.2 -1.2 \
Qa’ or Qp IoH = —1 mA 25 3.4 25 3.4
Vee =45V IoH = -1 mA 2.5 3.4 2.5 3.4
v
E VoH | Oathru Gy o = —3 mA 24 33 24 33
- Any output Vcc =475V | lgy = -1 mAto -3 mA 2.7
o Qa’ or Q' loL = 20 mA 03 05 03 05
(/] VoL Vee = 4.5V loL = 20 mA 03 0.5 v
¢=p- Qa thru Oy oL = 24 mA 0.35 0.5
o | A thru H Ve = 55y V=55V 1 1 A
o ! Any other cc =55 Vi=7V 0.1 01| ™
A thru H 70 70
u# Vec =55V, V=27V A
H Any other cc = &8 ! 20 20| *
A thru H -0.65 -0.65
Lt SO or S1 Vec =565V, V=05V -1.2 -1.2 | mA
Any other ~0.6 -0.6
Ios? Vec =55V, Vg=0 - 60 -150 | -60 -150 | mA
Icc Vcc = 5.5V,  See Note 1 68 95 68 95 | mA

T Al typical values are at Vee =6V, Ta = 26°C.

*For 1/0 ports (Qa thru Qy), the parameters Ij{ and Iji_ 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.
NOTE 1: Igg is measured with G1, G2, and CLK at 4.5 V.

2-184 - Texas {i’
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SN54F299, SN74F299
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE QUTPUTS

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

Vee =5V, Vec = 45Vt 5.5V,
Ta = 25°C Ta = MIN to MAX!
PARAMETER
E ‘F299 SN54F299 SN74F299 UNIT
MIN mMaX| min MAX| MIN MAX
felock Clock frequency 0 70 0 65 [ 70 | MHz
Setup time SO or S1
tsu before CLKT high or low 8.5 9.5 85 ne
Hold time SO or S1
4 0 0 0
h after CLK1 high or low ne
. A/Qp thru H/QQ,
teu Setup time SR, ; sL " 5.5 6.5 5.5 ns
before CLK? )
high or low
t Hold time lS\l/RQl:rﬂS‘Ir.u W 2 1 2 n
h after CLK? R s
high or low
i
tw Pulse duration CLK high 7 8 7 ns
or low 2
tw Pulse duration | CLR low 7 8 7 ns
Inactive-state
teu? setup time CLR high 7 13 7 ns a
before CLK? 8
switching characteristics (see Note 2) )
Vgec =5V, Vgec = 45Vto55V, 2
Cp = 50 pF, CL = 50 pF, ©
FROM T0 R1 = 500 Q, R1 = 500 Q, (o]
PARAMETER INPUT) (ouTPUT) R2 = 500 Q, R2 = 500 Q, UNIT
TA = 25°C TA = MIN to MAX?
‘F299 SN54F299 SN74F299
MIN TYP MAX| MIN mAX| mIN MAX
fmax 70 100 65 70 MHz
tPLH ] ] 32 6.6 of 2.7 105 3.2 10
tPHL CLK Qaror Oy 27 61 85| 22 0] 2.7 95| "
tPLH 32 6.6 o 27 1| 3.2 10
PHL CLK Qathu O o[ 37 125| 4.2 2] ™
Qa’ or Qy 37 714 95| 3.2 11.5] 3.7 10.5
PHL CIR QathuQy | 57 106 14 5 16.5| 5.7 B ™
t 27 56 8| 2.2 105] 2.7 9
tzir GlorG2 | Qathu @y oo 5T 57 12| 32 n] ™
tPHZ 1.7 41 6] 1.7 of 1.7 7
10r G2 thru Q
tpLz GlorG QA H e 55 12 75| 1.2 65|

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 2: Load circuits and waveforms are shown in Section 1.

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

D2932, MARCH 1987 —REVISED JANUARY 1989

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

® Operates with Outputs Enabled or at High
Impedance

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

Synchronous 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
DIPs

® Dependable Texas Instruments Quality and
Reliability

description

These eight-bit universal registers feature
multiplexed I/O ports to achieve full eight-bit data
handling in a single 20-pin package. Two
function-select inputs and two output-control
inputs can be used to choose the modes of
operation listed in the function table.

Synchronous parallel loading is accomplished by
taking both function-select lines SO and S1 high.

SN54F323 . . . J PACKAGE
SN74F323 . . . DW OR N PACKAGE

(TOP VIEW)

m
l
e}
m
A
© ® 9O O B 0o -

o]
Z
o
i
o

SN54F323 . . . FK PACKAGE
(TOP VIEW)

Q
N — o O
00 & > 0

3 212019
G/agf 4 18(]sL
E/Qe[} s 17E Qn’
c/Qcfle 16 [JH/Qn
AQal7 15[]F/Qf
aa'fjs 1ao/qp
9 10111213

N

Data Sheets

This places the three-state outputs in a high-impedance state and permits data that is applied on the I/O
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.

e
P

DATA information current as of
publication date. Products conform to specifications
per the terms of Texas Instruments standard
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SN54F323, SN74F323
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS
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/Qc D/Qp E/Qg FIOf G/Qg H/Qy | QA ay-

G1t G2t

L | x L L L Tl x X L L L L L L L L L L
Clear LlLv x| v |1t |x x L L L L L L Lt L L L
L|H H| x x| 1t |[x x X X X L L
Hold H|L L} L L} X ]| X X Qa0 QB0 Qco QApo Qeo Qro QGo QHO | Qa0 QHo
HIX X] L L L | x X Qa0 QB0 Qco Qpo Qeo Qro QGo QHo | QA0 QHo
Shift Right H L H L L t X H H Qan QBn Qch Qpn Qen Qfn QgGn H Qgn
Hlcv Wl L L]t ]x L  Qan 98n 9cn Opn Qen QFn QGn L Qgn
Shift Left H H L L L 1 H X Qgn Qcn Qpn Qen QfFn QGn QHn H Qgn H
H|lH L] L L |1 L X Qgn Qcn 9on Qen Ofn QGn QHn L Qgp 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

outputs are isolated from the input/output terminals.

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.

logic symbol#

. SRG8
CIR —I>{ 4R

G1 LN s

(3) 3ENS

sjaays eieq BN

so-——o}Mo
1 =
31!_9)—1 3

CLK ———> C4/1—+/2«+

SR ———11,4D —aaar

A/Qp 3,4D
Telos
B/Qg | 3.4D
—t: Vs

H/Qy 3.4D
Vs

“n
PYRLLLIE Py ——— ay

¥ This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
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SN54F323, SN74F323
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS
WITH SYNCHRONOUS CLEAR AND 3-STATE OUTPUTS

logic

(ki)

diagram (positive logic)

tTh
(9)

o] o
T D° ¢ :D i 7 (18)
9 Do H— | 1 - I L ’ EELTXL‘ESJUT
e AR Tt S T T
FOUR
IDENTICAL
CHANNELS
NOT
SHOWN
CLK (12) . . 5
bc 1D 1D
HE o) s
0y 8 o - L P 11 _q,,.
oUTPUT {61 2 I% $ Fﬂy ’—%
CONTROLS ) &2.
(3} (7) (13) (4) (16)
A/Q, 8/0g alog Hiay,
1/0 PORTS NOT SHOWN:
(6) C/Oc (5) E/GE
(M]D/QD (15} F/OF
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SUPPlY VOIAGE, VO G + vt v vt vt e e -05Vto7V
Input voltage T . .. . -1.2Vto7V
INPUL CUITENT . . . o e e e et e e e e —30 mA to 5 mA
Voltage applied to any output in the disabled or power-off state .............. -05Vtob5.5V
Voltage applied to any output in the highstate . . .......................... -0.5Vto Vce
Current into any output in the low state: (QA’ Or QH’) . ... o i i vttt 40 mA
SNB54F323 (QA thruQH) . .. oo oo 40 mA
SN74F323 (QA thruQH) . ... ... 48 mA
Operating free-air temperature range: SN54F323 ... ........ ... ............ -55°C to 125°C
SN74F323 ... ... . e 0°C to 70°C
Storage temperature range . . .. ... ..o vt i vttt -65°C to 1560°C

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

Data Sheets H
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SN54F323, SN74F323
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS
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 .6 4.5 5 5.6 v
ViH High-level input voltage 2 & 2 v
ViL Low-level input voltage : 4 0.8 0.8 v
hk Input clamp current 'Q‘ -18 -18 mA
. Qa’ or Qy’ c:,\ -1 -1
1 High-level output t - ~
OH gh-level output curren QA T O OV =3 =3 mA
Qa’ or Qn' > 20 © 20
! Low-level output current L+
oL P Qp thru Opy q 20 %] ™
Ta Operating free-air temperature -65 1256 (o] 70 °Cc

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

SN54F323 SN74F323
PARAMETER TEST CONDITIONS MIN_ TYPT  MAX | MIN_TVPT MAX UNIT
2 ViK Vec =45V, [l = -18mA -1.2 -1.2] Vv
QA’ or Qy’ IoH = -1 mA 2.5 3.4 2.7 3.4
Vge = 45V loH = -1 mA 25 3.4 25 3.4
E VoH | QathruQy loH = —3 mA 2.4 33 2.4 3.3 v
S’ Any output Vee = 475V IoH = -1 mAto -3 mA 2.7
Qa’ or Qy’ loL = 20 mA 0.3 0.6 0.3 0.5
(2} VoL Vee = 4.5V loL = 20 mA 0.3 _ 0.5 v
. L m, 5 .
3 Qa thru Oy loL = 24 mA = 036 06
o AthruH | _ V| = 6.5V = 1 : 1
a L Any other | VCC =88V Vi=7V & 04 o1] ™
A thru H A, 70 70
E = =
[ITY] Any other Vec =565V, Vi =27V R 20 20
A thru H A -0.66 -0.65
nw# SO or S1 Vee =55V, V| =05V S -1.2 -1.2 | mA
) Any other ) -0.6 ~-0.6
| los$ Vec =55V, Vg=0 -60 -150 | -60 -150 | mA
Icc Vee = MAX, See Note 1 68 95 68 95| mA
T Al typical values are at Vg = 5V, Ta = 25°C.
#For I/0 ports (QA thru Qy), the parameters )y and I 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.
NOTE 1: Icc is measured with G1, G2, and CLK at 4.5 V.
2-190 @
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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)

Vec =5V, Vcc =45Vto55YV,
TA = 25°C TA = MIN to MAX?
P, ETER UNIT
ARAM ‘F323 SN54F323 SN74F323
MIN MAX MIN MAX MIN MAX
feclock Clock frequency 0 70 0 70 | MHz
tu Setup time SF) or S1 8.5 8.5 ns
before CLKT high or low
th Hold time S.O or S1 o ;e o ns
after CLK? high or low &
. A/Qa thru H/Qy, 1}?
tou Setup time SR, or SL 5 QQ‘ 5 ns
before CLK? i A
high or low s
hru H/Qy, N
Hold time A/Qp thru H/QH 3
th after CLK? SR, or SL 2 Q*O 2 ns
high or low Q
o Setup time C'l:ﬁ 10 10 ns
before CLKt high or low 2
Hold time CLR
th . 0 0 ns
after CLKT high or low
tw Pulse duration CLK high or low 7 7 ns [/}
-
[+}]
switching characteristics (see Note 2) -d:)
Vee =5V, Vce = 45Vt05.5V, (7]
Cp = 50 pF, Cp = 50 pF, ©
R1 = , = , -
PARAMETER FROM T0 R; = :gg:': :; Zggz UNIT S
(INPUT) (OUTPUT) " ’ _ . =]
Ta = 25°C TA = MIN to MAX T
‘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’orQy’ .
tPHL ATOTER 27 61 85 ~ | 27 95| ™
tPLH 3.2 6.6 9 Qv 3.2 10
CLK QA thru Q| <
TPHL ATUEH T2 1 N < 2.2 2] ™
tPZH 2.7 56 8 5’ 2.7 9
G1orG2 QathruQ 3
P2l AT EH 32 66 10 > 3.2 n] ™
tPHZ 1.7 4.1 6 q° 1.7 7
G1orG2 Qa thru Q
Pz °r A T CH 12 36 55 T2 651
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
NOTE 2: Load circuits and waveforms are shown in Section 1.
i
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SN54F350, SN74F350
4-BIT SHIFTER WITH 3-STATE OUTPUTS

D2932, MARCH 1987 — REVISED JANUARY 1989

©® Shifts 4-Bits of Data to 0, 1, 2 or 3 Places SN54F350 . . . J PACKAGE
Under Control of Two Select Lines SN74F350 . . . D OR N PACKAGE
(TOP VIEW)

® Three-State Outputs for Bus Organized

Systems -3 Uis[] vee
® Package Options Include Plastic ‘‘Small g_fE; :i% i?
Outline’’ Packages, Ceramic Chip Carriers, Do E 4 13[] oF
and Standard Plastic and Ceramic 300-mil o1 s 1200 v2
DIPs D2[0e 11[J VY3
® Dependable Texas Instruments Quality and D307  10[d so
Reliability GND [ ]8 9] s1
description SN54F350 . . . FK PACKAGE
This device is operationally equivalent to a (TOP VIEW)
4-input multiplexer with the inputs connected so “l‘ "l’ o 8 °
that the select code causes shifts of the data oo Z> >
word. This makes it possible to perform shifts 3 2 120190
of 0, 1, 2, or 3 places on words of any length, o—-1ha 180 v1 2
with suitable interconnection. oohs 170 o
A 7-bit data word is introduced at the D inputs NC[J6 18] NC e
and is shifted according to the code applied to D17 15[} v2 [
the select inputs SO and S1. YO through Y3 are D2{]s 14[] Y3 -dci
3-state outputs controlled by an output enable, 9 10111213 I7.)
OE. When OE is low, the outputs follow the ®Aa0 O
selected data inputs; when OE is high, the czzo® )
outputs are in a high-impedance state. This ©
feature allows shifters to be cascaded on the NC—No internal connection [a]
same output lines or to a common bus. The shift : A
function can be logical with zeroes pulled in at logic equations
either or both ends of the shifting field, YO =S0S7D0 + SOSTD—1 + S0S1D—2 + SOS1D—3
arithmetic with the sign bit repeated during a Y1 -SOSTD1 + SOSTDO + S0S1D—1 + SO S1 D—2
fmaggv:néozrﬁi:tfgzzz.W'th the data word Y2 = E‘gi D2 + SO ﬁ D1 + ? S1 DO + SOS1D-1
Y3 =5051D3 + SOS1 D2 + SOS1D1 + SOS1DO
FUNCTION TABLE
INPUTS OUTPUTS
OE S1 S0 YO Y1 Y2 v3
H X X z z z F
L L L DO D1 D2 D3
L L H D—-1 DO D1 D2
L H L D—2 D—1 DO D1
L H H D—3 D—2 D—1 DO
PRODUCTION DATA documents contain information Copyright © 1987, Texas Instruments Incorporated
pecihcationsver tha toras of Toxne Instroments Q{l
mztm:r: o t ma-'.':"tfm? processing does not TEXAS 2-193
necessarily include testing of all parameters. IN STRUMEN'I‘S
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SN54F350, SN74F350
4-BIT SHIFTER WITH 3-STATE OUTPUTS

logic symbolt logic diagram (positive logic)
+= (13),
. 3 —«{,¥
5t 13 N[\ ISHIFTER] o
©) 63
[ — 3 519 D D
MUX 03 {
1040
1M=$1 . 11) D2 (6) 1 (11)
) 1242 VI —v3 I ¥3
03 (e— 20 313 0118 1
o2 8 111 147 @ =)
(5) 1241 (12) DO 1
o1 ———— 212 1, Vp——2 '
Do (4)— 213 14 =3 1 )_
pa Bl 1, 1270
1341 v (14) | (12)
o2 2 1,5 a4 e ' v2
154 1
pa - 1z 53
1310 @
DA 1
e us) o
15 adm 2 1
O 164=3 =
[+Y]
& < 1 (14)
Q TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and Y1
n IEC Publication 617-12. 1 )
5 Pin numbers shown are for D, J, and N packages.
a : 0o 2 ]
(5]
-
(/]
oa't

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

SUPPly VOItagE, VG - - - v v vt e s -05Vto7V
INPUL VORAGE T - o o o ot e -1.2Vto7V
INPUL CUITEBNT . . . o e e e e s -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 . . . ......................... -0.5 V to Ve
Current into any output in the low state: SNB4F350 ............. ... ... .. ... ..... 40 mA
SN74F350 . . ..o e 48 mA

Operating free-air temperature range: SN54F350 ... ...................... -55°C to 125°C
SN74F350 ..ot 0°C to 70°C

Storage temperature ranNge . .. ... ... iv vttt -65°C to 150°C

tThe input voltage ratings may be exceeded provided the input current ratings are observed.
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SN54F350, SN74F350
4-BIT SHIFTER WITH 3-STATE OUTPUTS

recommended operating conditions

SN54F350 SN74F350 ONIT
MIN NOM MAX [ MIN NOM MAX
Vecc  Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voitage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
WK 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 0 70 °Cc
electrical characterisitcs over recommended operating free-air temperature range (unless otherwise
noted)
SN54F350 SN74F350
NIT
PARAMETER TEST CONDITIONS N vt wax T win - TveT max] Y
ViK Vg =45V, | = -18 mA -1.2 -1.2 Vv
_ IoH = —1 mA 25 3.4 25 3.4
VOH Vee = 45V IR T 3 mA 24 33 24 3.3 v 2
Any outputl Vee = 475V, 1o = -1 mAto -3 mA 2.7
oL = 20 mA 0.30 05
= 4. \Y
VoL Vee = 45V R T oa mA 035 05 a
lozH Vee =65V, Vg =27V 50 50 uA Q
lozL Vec =65V, Vo =05V -50 -50 A -qc,
I Vec =55V, V=7V 0.1 01 ] mA I7.)
Iy Vec = 55V, Vj=27V 20 20 | uA ©
L Vec =55V, V=05V ~-1.2 -1.2 [ mA - ‘
los? Ve =55V, Vo =0 -60 -150 | -60 -150 | mA g
IccH Outputs high 22 35 22 35
lccL Vee = 5.5 V | Outputs low 27 41| 27 41| mA
Iccz Outputs off 26 42 26 42
switching characteristics (see Note 1) B
Vec =5V, Vee = 45Vt055V,
Cp = 50 pF, CL = 50 pF,
R1 = 500 ©, R1 = 500 ©,
PARAMETER (I'::’(:.ln'ﬂl’) ( ou:‘:un R2 = 500 Q, R2 = 500 Q, UNIT
TA = 25°C Ta = MIN to MAXS
‘F350 SN54F350 SN74F350
MIN  TYP MAX | MIN MAX | MIN MAX
Y . . . . 7
PLH Data Any ¥ 2.2 4.1 6 3 7.5 2.2 ns
tPHL Any D 1.7 36 55| 25 7{ 17 6.5
tpLH 32 74 10 4 13 | 3.2 11
0, S1 Any Y
tPHL S0. 8 v 22 61 85 3 0] 22 95| ™
tpZH e 1.7 4.6 7 2.5 8.5 1.7 8
Any Y
tpzL v 3.2 66 9| a4 M| 32 0] ™
tpHZ 1.2 35 55 2 71 1.2 6.5
[ OF Any ¥ 1.2 36 56 2 85| 1.2 65|

T All typical values are at Vee =5V, Ta = 26°C.

#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 conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 1: Load circuits and waveforms are shown in Section 1.

{ip
Texas 2-195
INSTRUMENTS

POST OFFICE BOX 656012 ¢ DALLAS, TEXAS 75266 J



N

Data Sheets

2-196



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

D2932, MARCH 1987 —REVISED JANUARY 1989

@ Inverting Versions of SN64F153 and
SN74F153

Permits Multiplexing from N Lines to 1 Line
Performs Parallel-to-Serial Conversion

® Strobe (Enable) Line Provided for Cascading

(N Lines to n Lines)

® 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

Each of these data selectors/multiplexers
contains inverters and drivers to supply fully
complementary binary decoding data selection
to the AND-OR-invert gates. Separate strobe
inputs (G) are provided for each of the two four-

line sections.

The SN54F352 is characterized for operation
over the full military temperature range of
~55°C to 125°C. The SN74F352
characterized for operation from 0°C to 70°C.

FUNCTION TABLE

SELECT
INPUTS

B A g

Q
(<]
(2]
-
(2]
N
(2]
w

DATA INPUTS STROBE | OUTPUT

Y

ITIrxxrxrrrerr X
I Irr-rIIrCcr-x
X X X X X X Ir X
X X X X Ir X X X
X X I r X X X X X
I rm X X X X X X X
~rrrrrrcrrece-crec I

rIrr IrrIrcIXI

Select inputs A and B are common to both sections.

SN54F352 . . . J PACKAGE
SN74F352 ... D OR N PACKAGE

(TOP VIEW)
160 Yis[vee
B[Q2 1s{J2G
1c3(s  1aJA
1c2[Ja  13J2c3
1c1ds  1202c2
1cos ”%2(:1
1wv[d7» 1o[J2co

GND[]s  ofJ2v

SN54F352 . . . FK PACKAGE
(TOP VIEW)

Q
(S E
m|92>'8

3 212019
1c3p 4 180 A
1c2P 5 17(]2c3
NC[) 6 16[JNC
1C1g7? 15[]2C2
1cofls 14[]2c1
9 101112 13
FERE
(0] o~
NC—No internal connection
logic symbolT
(14)
A oy .0
G_
B (2) 1 ) 3
- C
MUX
1% ﬁ)_h EN
1co (:) 0 (7)
1c1 :T))__ 1 P~—— 1Y
12,2
1C3 —1 3
75 sl e
(10)
2C1 0y ﬂ’—. 2y
(12}
22 (13)
2c3

Data Sheets

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

xas WP

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

2-198

logic diagram (positive logic)

15%

(100 @

1C1 (7) OUTPUT
1v

DATA 1 <

(4)

1C2

(1c3

(2) 9

SELECT <

14) ?
A—‘DL ¢
~N
~2c0 19 @_
S

201 (11) {

DATA 2 (9) OUTPUT
2y

(12)
2C2 .|

o |

(2c3 {2

_ (15
zeu°[>

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

el

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

SUPPlY VOIAGE, VO « - v v v v et e e e et et e et e e e e -05Vto7V
Input voltageT . ... . -1.2Vto7V
INPUL CUITENt . . . . . i e e e e e e e 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 . . . .......... ..ttt 40 mA
Operating free-air temperature range: SN54F352 .. ....................... —-55°C to 125°C

SN74F352 . ... . . 0°C to 70°C
Storage teMPEerature range . ... ... v v vt it i et e —-65°C to 150°C

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

— Texas ‘V’
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SN54F352, SN74F352
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN54F352 SN74F352 oNIT
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 \4
ik Input clamp current -18 -18 mA
foH 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
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
SNB54F352 SN74F362
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX | MIN TYPT MAX
K :cc - :': z :l m _181MAA 25 3.4 —= 25 3.4 2 >
cc =45V, oH = —1 m. . K . K
v
OH Vee = 4.75 V, loH = -1 mA 2.7 v
VoL Voe = 4.5V, oL = 20 mA 03 05 0.3 0.5 v
1y Vee = 6.5V, Vi=7V 0.1 01 ] mA »
m Vee = 6.5V, Vi =27V 20 20 [ uA -
m Vee = 6.5V, Vi =05V -0.6 -0.6 | mA 8
los? Vec = 6.5V, Vo =0 -60 -150 | -60 -150 | mA £
lccH Voc = 6.5V, 9.3 14 93 14l »n
lccL Vee = 5.5V, 13.3 20 13.3 20 ©
-
s @©
switching characteristics (see Note 1) o
Vee = 5V, Vec = 45Vto55V,
CL = 50 pF, Cp = 50 pF,
FROM TO R = 500 0, R = 500 Q,
T UNIT
PARAMETER (INPUT) (OUTPUT) TA = 25°C TA =~ MIN to MAXS
‘F362 SN54F352 SN74F352
MIN  TYP MAX | MIN MAX | MIN MAX
tpLH 27 7.6 11| 2.2 14 2.2 12.5
tPHL Aor8 Y 22 61 85| 1.7 T 17 95 | ™
tpLH 1.7 41 6] 1.2 8| 1.2 7
tPHL @ Y 22 46 7| 1.7 9| 1.7 8 ne
tpLH Data v 1.7 4.8 7] 1.2 9| 1.2 8 ns
tPHL (Any C) 1 21 35 1 5 1 4

TAIl typical values are at Voc = 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.
SFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 1: Load circuits and waveforms are shown in Section 1.
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SN54F353, SN74F353
DUAL 1-OF-4 DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

02932, MARCH 1987—REVISED JANUARY 1989

® Inverting Versions of SN54F253 and SN54F353 . . . J PACKAGE
SN74F253 SN74F353 . .. D OR N PACKAGE
(TOP VIEW)
Permits Multiplexing from N Lines to 1 Line T
: . 1GL1 16IvVee
® Performs Parallel-to-Serial Conversion el 50 26
Package Options Include Plastic ‘‘Small 1c3ds  1adA
Outline’’ Packages, Ceramic Chip Carriers, 1c2[a 13[J2c3
and Standard Plastlc and Ceramic 300-mil 1c1s 12[d2c2
DIPs 1co(Js 11{J2cH
® Dependable Texas Instruments Quality and 1y [ 1o 2co
A GND s 9[]2y
Reliability
description SN54F353 . . . FK PACKAGE
(TOP VIEW)

Each of these data selectors/multiplexers o
contains inverters and drivers to supply full 1o O
binary decoding data selection to the AND-OR- a-z2>d

invert gates. Separate strobe inputs (G) are 3212019
provided for each of the t'wo four-line sections. 1C3[]a 18 A
. . 1C2{]s 17
The three-state outputs can interface with and nche 16E 523 »
drive data lines of bus-organized systems. With 1c1f7 150 2c2 -
all but one of the common outputs disabled (at [
I ) 1CO[)s 14} 2¢1 [}
a high-impedance state), the low-impedance of 9 101112 13 c
the single enabled output will drive the bus line 1 N
to a high or low logic level. Each output has its > 29 bl S ©
own strobe (G). The output is disabled when its [G] ?B'
strobe is h'gh" NC—No internal connection Q
The SN54F353 is characterized for operation A 1
over the full military temperature range of logic symbol
—-565°C to 125°C. The SN74F353 is
characterized for operation from 0°C to 70°C.
: AU PO
(2) }Gs
FUNCTION TABLE B8 —=—,
- r
MUX
SELECT DATA INPUTS STROBE | OUTPUT 15 e en
INPUTS 5 v oy & .
B A |cCo c1 _c2 c3 & |
101 2 Y LB
X X X X X X H z 102 o | 2
L L L X X X L H a1
L L H X X X L L o5 s
L H X L X X L H 2c0 10|
L H|{X H Xx X L L 2¢1 -ﬁ-;l— (0
H oL Xx x L x L H 22 (—13-:—— |
H L X X H X L L 2c3 |
X X X L L H
HOH x H L L TThis symbol is in accordance with ANSI/IEEE.Std 91-1984 and
HoHlX X IEC Publication 617-12.
Pi .
Select inputs A and B are common to both sections. in numbers shown are for D, J, and N packages
llul!ss ﬂTHEMSE NOTED this document contains Copyright © 1987, Texas Instruments Incorporated
RPN S4TA e el 3 Xip
pul n roau m ns
porthe forms_of Texas |nst‘:|:o:¥s“ mni-rg I Texas 2-201
wal 3 not necessaril
nclr::ln'uninu of al paum.‘ NSTRUMENTS
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SN54F353, SN74F353
DUAL 1-OF-4 DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

logic diagram ('positiyé logic)

1G W
“1co 8L ;l )——

5) -
e , (7) OUTPUT
DATA 1 < v
1c2 & =
Lies
-
2

SELECT <

DATA 2 < (9) OUTPUT

2c2 1 2) 2y

13
(_2c3 13! ,D
15
ZG (._-%

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

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

SUPPly VOItagE, YOG - -t i it ittt it e e e -0.5Vto7V
Input voltageT . ... ... . . -1.2Vto7V
INPUL CUITENT . . . . ottt it it ettt et e i s —-30 mA to 5 mA
Voltage applied to any output in the disabled or power-off state .............. -0.6Vtob65V
Voltage applied to any outputinthe highstate . . ................ ... ... ... -0.5 Vto Vce
Current into any output in the low state: SN54F353 ................ .. ... .. ... ... 40 mA
SN74F353 . . . ... e 48 mA

Operating free-air temperature range: SN64F3583 ......................... —-55°C to 125°C
SN74F353 .. ... ... .. 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.

2-202 | Texas {?
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SN54F353, SN74F353
DUAL 1-OF-4 DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

recommended operating conditions

SN64F363

SN74F353

MIN NOM MAX | MIN NOM MAX uniT
Vce  Supply voltage 4.5 5 55 4.5 5 5.5 \2
Vi4  High-level input voltage 2 & 2 v
ViL___Low-level input voltage & o8 0.8 v
Ik Input clamp current A ~-18 -18 | mA
loH __ High-level output current o~ -3 -3 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)
SN54F353 SN74F353
PARAMETER TEST CONDITIONSt MIN_TYPY MAX | MIN TYPE MAX UNIT
ViK Vecc =45V, | = -18mA -1.2 -1.2 v
IoH = —1 mA 25 3.4 25 34
VOH Vec =45V M T 3 mA 24 33 24 33 v 2
Vcc =475V, loH = -1 mAto —3mA 2.7
oL = 20 mA 0.30 0.5
VoL Vee = 45V lgt — 24 mA - 035 05 %
lozH Vec =55V, Vg=27V & 50 50 | A @
lozL Vce =55V, Vg=05V & =50 -50 [ uA L
iy Vcc =565V, V=7V & 0.1 0.1 | mA 7]
iH Vec =565V, V=27V _eo“ 20 20 uA [++]
M Vec =55V, V| =05V K ~0.6 06 | mA ®
[ los® Vec =55V, Vo =0 -60 -150 | -60 -0 | ma | A
IcCH (see Note 1) Vcc = 5.5V, Condition A 9.3 14 9.3 14
IccL Vee = 5.5V, Condition B 13.3 20 13.3 20 mA
lccz Vece = 6.5V,  Condition C 16 23 15 23
1 For conditions shown as MIN or 5.5 V, use the appropriate value specified under Recommended Operating Conditions.
Al typical values are at Voc = 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.
NOTE 1: Icc is measured with the outputs open under the following conditions:
A. All inputs grounded.
B. Output control grounded, other inputs at 4.5 V.
C. Output control at 4.5 V, other inputs grounded.
TeExas 2-203
INSTRUMENTS
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SN54F353, SN74F353
DUAL 1-OF-4 DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

switching characteristics (see Note 2)

Veg =5V, Vggc =45Vtob55V,
Cp = 50 pF, Cp = 50 pF,
R1 = 500 ©, R1 = 500 Q,
PARAMETER FROM 0 R2 = 500 Q, R2 = 500 Q, UNIT
. (INPUT) (OUTPUT) t
Ta = 25°C TA = MIN to MAX
'F353 SN54F353 SN74F353
MIN TYP MAX | MIN MAX | MIN MAX
tPLH 27 7.6 11| 22 14 ] 2.2 12.5
B Y
PHL Aor Any 22 61 85| 17 T | 17 95| ™
1.7 4. 7 1.2 9| 1.2 8
tPLH Data Any Y 8 ~‘§1 ns
tPHL (Any C) 1 2.1 3.5 1 ) 5 1 4
tpzH 22 5.1 8] 22 A~ 105] 22 9 .
PzL g Any ¥ 27 56 8| 22 .5 105 ]| 22 9| ™
tpLZ 1.2 3.3 5| 1.2 & 7 1 6 |
Y
tPHZ g Any 1.2 4 6 3 8 1 7| "™

1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
2 NOTE 2: Load circuits and waveforms are shown in Section 1.

O
o
~
Y
(2]
=3
©
®
[
(7
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SN54F373, SN74F373
OCTAL D-TYPE TRANSPARENT LATCHES
WITH 3-STATE OUTPUTS

D2932, MARCH 1987 —REVISED JANUARY 1989

® 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 oc 1 vee
® Buffered Control Inputs 1a[j2 8Q
103 8D
® Package Options Include Plastic ‘*Small 20 a4 7D
Outline’’ Packages, Ceramic Chip Carriers, 20s 7Q
and Standard Plastic and Ceramic 300-mil 3a[]s 6Q
DIPs 307 6D
® Dependable Texas Instruments Quality and 4D[Js 5D
Reliability 4Q(]e 5Q
GND [Jro C
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 ad 8 o9
particularly suitable for implementing buffer 2
registers, 1/0 ports, bidirectional bus drivers, and 3212019
working registers. 2L 8D »
The eight latches of the 'F373 are transparent ;g ;g ‘5
D-type latches. While the enable (C) is high the 3D 6Q 2
Q outputs will follow the data (D) inputs. When 4D 6D 7]
the enable is taken low, the Q outputs will be 9101112 13
latched at the levels that were set up at the D E
inputs. g2°gs3 8
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 INPUTS OUTPUT
the outputs neither load nor drive the bus lines OC ENABLEC D| @
significantly. The high-impedance third state and L H HY H
increased drive provide the capability to drive the L H L L
bus lines in a bus-organized system without need L L X1 Qo
for interface or pull-up components. H X X| 2
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.
PRODUCTION DATA documents contain information Copyright © 1987, Texas Instruments incorporated
current as of publication date. Products conform to %
spacifications per the terms of Texas Instruments
standard warranty. Production processing does not 2-205

X EXAS
necessarily include testing of all parameters. IN STRUMENTS
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SN54F373, SN74F373
OCTAL D-TYPE TRANSPARENT LATCHES
WITH 3-STATE OUTPUTS

logic symbolt

oc 1

c e

B N > v&-1
204 | L_5) 20
37| L6l 30
4018 | L9 40
sp_113) 12 gq
6D _(14) (15) 60
1017 1.06) .o
8p_18) 19 oo

logic diagram (positive logic)

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

IEC Publication 617-12.

sl >
c('l'l) |D° .
[E i b é 21
1 D e 0
[
¢-dc1 a )
L o 20
' ‘ 4
[ o (6)
[ o 9
& (12)
o 13! tg—m
[ 2 (15)
o 14 :3-———60
[ o (16)

8D (18)

:

(19) 8a
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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 -+ - v v v vttt e -05Vto7V
Input voltaget ... ... ... ... ... ... ... e -12Vto7V
INPUL CUITBNT . . . . e i e i e e -30 mA to 5 mA
Voltage applied to any output in the disabled or power-off state ...... e -0.5Vto5.5V
Voltage applied to any output in the highstate . . ...................... .... —0.5VtoVce
Current into any output in the low state: SN54F373 .............. PN 40 mA
SN74F373 ......... P .. 48 mA

Operating free-air temperature range: SN54F373........... P ~55°C to 125°C
SN74F373 ............. e 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

SN54F373 SN74F373 UNIT
MIN NOM MAX |[MIN NOM MAX
Vce  Supply voltage 4.5 5 55 |45 5 5.5 v 2
ViH High-level input voltage 2 2 \4
ViL Low-level input voltage 0.8 0.8 \2
liK Input clamp current -18 -18 mA gm..
loH High-level output current -3 -3 mA 8
loL  Low-level output current : 20 24 | mA L
TA Operating free-air temperature ~55 125 0 70 °C (/)]
]
electrical characteristics over recommended operating free-air temperature range (unless otherwise "5
noted) (o)
SN54F373 SN74F373
PARAMETER TEST CONDITIONS NMIN_ TYPE MAX | MIN TYPE MAX UNIT
VIK Vcc =45V, || = —18mA 1.2 “12| V
| = —1mA 2.5 3.4 2.7 3.4
VOH Vee = 4.5V .g: = —3mA 2.4 3.3 24 33 v
Any output | Vcg = 4.75V | lo4 = —1mA to -3 mA 2.7
loL = 20 mA 03 05
VoL Vee =45V T amA 03 o05] '
lozH Vecec = 5.5V, Vo = 27V 50 50 A
lozL Vce = 6.5V, Vo =05V -50 -50 A
h Veec = 6.5V, V=7V 0.1 0.1 mA
[T} Vee = 6.5V, Vi =27V 20 20 rA
L Veec = 6.5V, V=056V -0.6 -0.6 mA
los$ Vec =55V, Vg=0 - 60 ~150 | ~60 -150 | mA
lccz Vee = 6.5V, See Note 1 38 55 38 55 mA

Al typical values are at Vce = 5V, T = 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.
NOTE 1: Iccz is measured with OC at 4.5 V and all other inputs grounded.

Texas {i’ 2-207
INSTRUMENTS
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SN54F373, SN74F373
OCTAL D-TYPE TRANSPARENT LATCHES
WITH 3-STATE OUTPUTS

timing requirements

Vee =5V, Veec =45Vto55V,
Ta = 25°C Ta = MIN to MAXT 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 Ci 3 3 3 ns
tw Pulse duration, Enable C high 6 6 6 ns
switching characteristics (see Note 2)
Vee =5V, Veec =45Vto55V,
CL = 50 pF, Cp = 50 pF,
R1 = 500Q, R1 = 5009,
PARAMETER (:\;0‘;\:) ( OU:'(IJ’UTD R2 = 500 Q, R2 = 500 Q, UNIT
TA = 25°C Ta = MIN to MAXT
‘F373 SN54F373 SN74F373
MIN TYP MAX MIN MAX MIN MAX
2 tPLH D Q 22 49 7 2.2 8.5 22 - 8 ns
tPHL 1.2 3.3 5 1.2 7 1.2 6
U tPLH c a 42 86 11.5 4.2 15 4.2 13 ns
o tPHL 2.2 4.8 7 2.2 8.5 2.2 8
- tpzH —_ 1.2 4.6 1] 1.2 1365 [ 1.2 12
o PzL oc a 1.2 5.2 7.5 1.2 10 1.2 8.5 ne
(/7] tPHZ — 1.2 4.1 65| 1.2 0] 1.2 7.5
g tpL2 oc a 1.2 3.4 6] 1.2 7 1.2 5] ™
2 tFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
[/} NOTE 2: Load circuits and waveforms are shown in Section 1.
U
2-208 b
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SNb4F374, SN74F374

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

D2932, MARCH 1987 —REVISED JANUARY 1989

8 D-Type Flip-Flops in a Single Package
3-State Bus-Driving True Outputs
Full Parallel Access for Loading

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 suitable for implementing buffer
registers, 1/O ports, bidirectional bus drivers, and
working registers.

The eight flip-flops of the ‘F374 are edge-
triggered D-type flip-flops. On the positive
transition of the clock, the Q outputs will be set
to the logic levels that were set up at the D
inputs.

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-

SN64F374 . . . J PACKAGE
SN74F374 ... DW OR N PACKAGE
(TOP VIEW)
oc]r U20Jvee
1QE 2 19[78Q
1p[]3 18[JsD
2p([]4 17[J7D
2a(]s 16]]7Q
3a(Je 1s[]6Q
3p[]7 1a[]6D
4p[J8  13[]sD
4a[Je 12[]sQ
GND[J1o  11[]cLK
SN54F374 . . . FK PACKAGE
(TOP VIEW)

o (6]
02329

3 2

12019

Data Sheets

FUNCTION TABLE (EACH FLIP-FLOP)

impedance state. In the high-impedance state
the outputs neither load nor drive the bus lines

INPUTS

OUTPUT

CLK

Q

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.

Il_l_l_gl

X - - -

H
L

Qo
z

X X ~ IT|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
—-55°C to 125°C. The SN74F374 is
characterized for operation from 0°C to 70°C.

PRODUCTION DATA documents contain information
current as of publication date. Products conform to ’
specifications per the terms of Texas Instruments
standard mmntJ.. Production processing does not
u

testing of all-parameters. INSTRUMENTS

necessarily incl

Copyright © 1987, Texas Instruments Incorporated
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SN54F374, SN74F374

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

logic symbol?

ot eaden
cuc-lm—d> c1
10 :,L T2 10
204 (LI
(7) (6 30
P L] (LI
g2 (LI
ep-14 (LLTEPN
2007 ae o
ap_18! ((L]I

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

2 logic diagram (positive logic)
o YT
- cu(‘—-lm >o-
o (2)
13) P C1 p— 1
n 1 10
3
b C1 (5)
o 20 o P 20
/]
b C1 (6)
7
a2 1 P 3
b C1 19)
8
o w P 4Q
13 b C1 E (12)
o112 el sa
b Cc1 (15)
ep 19 i p_$_so
% 2 (16)
o7 s p—$—-70
m T L)
L) o sa
*i’
2-210 TeExas
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SN54F374, SN74F374
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 - o v v i et -05Vto7V
Input voltaget ... ... .. -12Vto7V
INPUL CUITENt . . . . —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 .. .......................... -0.5Vto Vcc
Current into any output in the low state: SNB4F374 .. .. ................0uuuuunin.. 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 range . . ... .........ueeeem i —-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
Vcc  Supply voltage 4.5 5 5.5 4.5 5 5.5 \ 2
ViH High-level input voltage 2 2 \
ViL Low-level input voitage 0.8 0.8 \
1’4 input clamp current -18 -18 mA 3
loH  High-level output current -3 -3] mA )]
loL Low-level output current 20 24 mA g
TA Operating free-air temperature -55 125 0 70 °C m
electrical characteristics over recommended operating free-air temperature range (unless otherwise g
i SN54F374 SN74F374 a
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT
ViK Vcc =45V, I =-18mA -1.2 -12] Vv
IoH = -1 mA 2.5 3.4 2.5 3.4
VoM vee = 45V Mo T T mA 24 33 24 33 v
Any output | Ve =475V [ lopy = ~1mAto —3mA 2.7
oL = 20 mA 0.3 0.5
VoL Vee = 4.5V |gt ~ 24 mA 635 05| ¥
lozH Vecc =65V, Vg=27V 50 50 pA
lozL Vcc =55V, Vop=05V -50 -50 A
[ Vec =56V, V=7V 0.1 01| mA
m Vec =55V, V=27V 20 20 [ «A
[T Vecc =55V, V=05V -0.6 -0.6 mA
los$ Vegc =55V, Vg =0 -60 ~150 | -60 -150 | mA
Iccz Vce = 6.5V, See Note 1 55 36 55 86 | mA

 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.
NOTE 1: Icc is measured with OC at 4.5 V and the data inputs grounded.

{ip
EXAS 2-211
INSTRUMENTS
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SN54F374, SN74F374
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

timing requirements

Vegc =5V, Vecc =45Vto55V,
Ta = 25°C TA = MIN to MAXT
UNIT
PARAMETER 'F374 SN54F374 SN74F374
MIN MAX | MIN MAX | MIN MAX
folock Clock frequency 0 100 60 4] 70 | MHz
. Data high 2 2.5 2
tsy Setup time before CLK? Data low 3 > 3 ns
3 Data high 2 2 2
1 Hold time after CLK*t ns
h Data low 2 2.5 2
. CLK high 7 7 7
tw Pulse duration Tk Tow 5 5 3 ns
switching characteristics (see Note 2)
Vec =5V, Vg =45Vto5.5V,
C = 50 pF, CL = 50 pF,
2 PARAMETER FROM To :; j :gg g ';; i zgg g UNIT
INPUT OUTPUT - ! B |
f ! ¢ ! Ta = 25°C Ta = MIN to MAXT
U ‘F374 SN54F374 SN74F374
o MIN TYP MAX | MIN MAX | MIN MAX
g fmax 100 60 70 | MHz
tPLH 3.2 6.1 8.5 3.2 10.5 3.2 10
(7)) CLK Q ns
tPHL 3.2 6.1 8.5 3.2 11 3.2 10
= tpzH — 1.2 8.6 11.5 1.2 14 1.2 12.5
(5] oc Q ns
[+ tpzL 1.2 5.4 7.5 1.2 10 1.2 8.5
- 1 1.2 49 7| 12 8| 1.2 8
(4 Phz oc Q ns
tpLz 1.2 3.9 5.5 1.2 7.5 1.2 6.5
T For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 2: Load circuits and waveforms are shown in Section 1.
i
2212 TEXAS ‘V
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SN54F377, SN74F377
OCTAL D-TYPE FLIP-FLOPS WITH CLOCK ENABLE

D2932, MARCH 1987 —REVISED JANUARY 1989

® Contains Eight D-Type Flip-Flops with SN54F377 . . . J PACKAGE
Single-Rail Outputs SN74F377 ... D OR N PACKAGE
Buffered Common Enable Input _ (TOP VIEW)
G [ Y,
® Applications Include: 10 E2 sgc
Buffer/Storage Registers 10 3 8D
Shift Register 20
Pattern Generators 4 o
20 s 7Q
® Package Options Include Plastic ‘“Small 3Q [Je 6Q
Outline’’ Packages, Ceramic Chip Carriers, 3D [J7 6D
and Standard Plastic and Ceramic 300-mil 4D s 5D
DIPs 4a o 5Q
10
® Dependable Texas Instruments Quality and GNo [ CLK
Reliability
SN54F377 . . . FK PACKAGE
description (TOP VIEW)
The SN54F377 and SN74F377 are monolithic, oo 8 o 2
positive-edge-triggered D-type flip-flops with a /—Eré'l!g'éré)l—
clock enable input. The ‘F377 is similar to the 3 2 1219
'F273, but features a common clock enable 204 18(] 8D 3
instead of a common clear. 2a[]s 170 70 (V]
) ) . 3afe 16 70 o
Information at the D inputs meeting the setup 150 sa =
time requirements is transferred to the Q outputs sop7 1af] 60 n
on the positive-going edge of the clock pulse if 4ppls S
the clock enable input G is low. Clock triggering 2 o123 ©
occurs at a particular voltage level and is not gaxdgda 0
. e . 2 - ww
directly related to the transition time of the GRS
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 m
designed to prevent false clocking by transitions ¢ —fG1
at the G input. cik A_Boaco
e
The SN54F377 is characterized for operation 1o & 20 1—2 10
over the full military temperature range of 20 4 RPN
-65°C to 125°C. The SN74F377 is 3p 42 |6 54
characterized for operation from 0°C to 70°C. ap 8 9 4
sp 13 12 oo ;
FUNCTION TABLE (EACH FLIP-FLOP) ep 114 (19 ¢q o
(17) (16)
INPUTS ouTPUT ™ - e 2 -
8D sa >
G CLOCK  DATA Q w
H X X Qo ) o . o
L 1 H TThis symbol is in accordance with ANSI/IEEE Std 91-1884 and
IEC Publication 617-12. o
L 1 L L Pin numbers shown are for D, J, and N packages. |_
X L X Qo o
2
(2
(=
PRODUCT PREVIEW documents contain information Copyright © 1987, Texas Instruments Incorporated
on products in the formative or design phass of i
development. Characteristic data and other
ifications are joals. Texas Instruments 2-213

Shoc oat. Touss In TEXAS
reserves the right to change or discontinue thess INSTRUMENTS

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

logic diagram (positive logic)

1
ek 2 'l>
1
s (1)
(3)
1D (2)
1D 1Q
[
c1
6 IDENTICAL
. ® STAGES
°
. : NOT SHOWN
(18)
8D (19)
2 1D 8Q
Cc1
O
]
g Pin numbers shown are for D, J, and N packages.
g absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
8 SUPPlY VOREGE, VG -« vt vttt et ettt e e e e -0.5Vto7V
a Input voltage T . . .. .. -1.2Vto7V
INPUL CUITENt . . . L e e e e —-30 mA to 5 mA
Voltage applied to any output in the highstate . . .......................... -0.5V to Vce
Current into any outputinthe low state . . .. ...ttt 40 mA
Operating free-air temperature range: SN54F377 . .. ..........civinunn. —-55°C to 125°C
SN74F377 ..o 0°C to 70°C
Storage temperature range . .. ... ... ..ottt ittt —-65°C to 150°C
TThe input voltage ratings may be exceeded provided the input current ratings are observed.
recommended operating conditions
SN54F377 SN74F377
g MIN NOM MAX | MIN NOM MAX uNIT
Vce  Supply voltage 4.5 5 5.5 4.5 5 5.5 \4
o VIH High-level input voltage 2 2 \4
U ViL Low-level input voltage 0.8 0.8 \%
C hK Input clamp current -18 -18 mA
o l0H High-level output current -1 -1 mA
-| loL Low-level output current 20 20 mA
v TA Operating free-air temperature -55 125 (] 70 °C
=
g
-_—
g
i
2-214 Lu
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SN54F377, SN74F377
OCTAL D-TYPE FLIP-FLOPS WITH CLOCK ENABLE

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

SN54F377 SN74F377
P,
ARAMETER TEST CONDITIONS MIN_ TYPT MAX | MIN TYPT MAX UNIT
ViK Vee = 4.5V, I = -18 mA -1.2 -1.2 \
\1 =45V, | = - . . . .
Vo cc =45V OH 1 mA 2.5 3.4 2.5 3.4 v
Vece = 475V, IoH = -1 mA 2.7
VoL Vee = 45V, loL = 20 mA 0.3 0.5 0.3 0.5 \
] Vee = 0, Vi=7V 0.1 0.1 mA
IiH Vee = 6.5V, Vp=27V 20 20 pA
i Vee = 5.5V, Vi =05V -0.6 -0.6 mA
lost Vee = 6.5V, Vo =0 -60 -150 | —60 -150 mA
IcCH Vce = 5.5V, See Note 1 55 72 55 72 mA
lceL Vee = 5.5V, See Note 2 70 90 70 90 mA
timing requirements
Vec =5V, Veec = 45Vto56V, 2
Ta = 25°C TA = MIN to MAXS ONIT
‘'F377 SN54F377 SN74F377
MIN MAX | MIN MAX | MIN MAX 3
folock Clock frequency MHz 8
Data high
tsu Setup time before CLK? ata hig 2 ns &=
or low (7]
igh
th  Hold time after CLK? Dta hig ) ns ©
or low )
G high 2.5 ©
tsu Setup time before CLKT 9 ns (o]
G low 3
th Hold time after CLK? G high (o] ns
or low
tw Pulse duration CLK low 4 ns
switching characteristics (see Note 3)
Veec =5V, Vec = 45Vtb55YV,
CL = 50 pF, C = 50 pF,
FROM TO RL = 500 Q, RL = 500 Q, UNIT
PARAMETER (INPUT) (QUTPUT) Ta = 25°C TA = MIN to MAXS
‘F377 SN54F377 SN74F377
MIN TYP MAX MIN MAX MIN MAX ;
frnax 125 mHz | L
{PLH CLK Any Q 6.5 s | 2
tPHL 7 L
T All typical values are at Ve = 5V, TA = 25°C E
#No 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. '—
NOTES: 1. Icc 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 o
input at ground.
2. IccL is measured after applying a momentary ground, then 4.5 V, to the clock input with all data and enable inputs at ground. :
3. Load circuits and waveforms are shown in Section 1. Q
©c
a
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SN54F378, SN74F378
HEX D-TYPE FLIP-FLOPS WITH CLOCK ENABLE

D2932, MARCH 1987 —REVISED JANUARY 1989

® Contains Six D-Type Flip-Flops with Single-
Rail Outputs

Buffered Common Enable Input

Applications Include:
Buffer/Storage Registers
Shift Register
Pattern Generators

® 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

The SN54F378 and SN74F378 are positive-
edge-triggered D-type flip-flops with -a clock
enable input. The 'F378 is similar to the 'F174,
but features a common clock enable instead of
a common clear.

Information at the D inputs meeting the setup
time requirements is transferred to the Q outputs
on the positive-going edge of the clock pulse if
the clock enable input G is low. Clock triggering
occurs at a particular voltage level and is not
directly related to the transition time of the
positive-going pulse. When the clock input is at
either the high or low level, the D input signal
has no effect at the output.

The SN54F378 is characterized for operation
over the full military temperature range of
-55°C to 125°C. The SN74F378 is
characterized for operation from 0°C to 70°C.

FUNCTION TABLE (EACH FLIP-FLOP)

INPUTS OUTPUT
G CLOCK  DATA Q

H X X Qo

L 1 H H

L t L L

X L X Qg

SN54F378 ... .J PACKAGE

SN74F378. .. .. D ORN PACKAGE
(TOP VIEW)

G Yis[dvee
102 15% 6Q
1[s 1a[]eD
20[Ja 13[JsD
20[s 12[d50Q
3p[e 11[J4D
3ad> 1040

GND [s 9[] CLK

SN54F378 . . . FK PACKAGE
(TOP VIEW)

Q
] 0 Odg
-0z >

©

321219
DpP4 18[] 6D
2005 17[] 8D
Nc e 16[]NC
2007 15[} 5Q
3018 144D

9 10111213

82259

NC—No internal connection

logic symbol

G -‘_.I.)_b G1
ck L Ppic2
@ 2

1D 2D 1Q
T [
3 ((161)) ((170)) s
40 03 a2 22
5D 5Q
6D {14) (15) 6Q

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.

N

Data Sheets

PRODUCT PREVIEW

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

xas W

reserves the right to change or discontinue these INSTRUMENTS
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Copyright © 1987, Texas Instruments Incorporated

2-217




SN54F378, SN74F378
HEX D-TYPE FLIP-FLOPS WITH CLOCK ENABLE

logic diagram

g
(9)
CLK
(3)
1D 10 (2)
‘ 10
—P> C1
(4)
2D 10 (5)
20
*——d>C1
(6)
3D 1D
(7) 10
—PC1
4D an 1D
(10) 40
*—op>C1
(13)
5D 1D (12)
——sa
—PC1
6D 4 1D (15)
fem— 60
——o>C1

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

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

8 Supply voltage, VG « -+ oo e e e e e e -05Vto7V

o Input voltage T . .. ... e -1.2Vto7V
INPUL CUITENT . o . ot it e et e e e —-30 mA to 5 mA

C Voltage applied to any output inthe highstate . . .......................... -0.5Vto Vce

) Current into any output inthe low state . . ........... . it 40 mA

| Operating free-air temperature range: SN54F378 ... .............. ... -55°C to 125°C

O SN74F378 .. ... s 0°C to 70°C

= o | Storage temperature range . ... ... .. ...ttt ettt e -65°C to 150°C

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

-—

s
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SN54F378, SN74F378
HEX D-TYPE FLIP-FLOPS WITH CLOCK ENABLE

recommended operating conditions

SN54F378 SN74F378 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 \%
1K 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 °C

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

SN54F378 SN74F378
PARAMET T T UNIT
ARAMETER EST CONDITIONS WINPT MAX | MIN_ TYPT  MAX
VIK Vece = 45V, I} = -18 mA -1.2 -1.2 \
=45V, = -1 . .4 . 3.4
Vo Vee 5 10H mA 2.5 3 2.5 v
Vee = 475V, IoH = —1 mA 2.7
VoL Vee =45V, loL = 20 mA 0.3 0.5 0.3 0.5 \
] Vee = 6.5V, Vi=7V 0.1 0.1 mA »n
WH Vee = 6.5V, V=27V 20 20 pA a-;
i Veec = 6.5V, Vi =05V -0.6 -0.6 mA @
logt Vee = 6.5V, Vo =0 -60 -150 | -60 -150 | mA L
lcc Vec = 5.5V, Ses Note 1 30 30 45 mA )
[++} |
tlmlng requirements g
Vee =5V, Vec =45Vto55V,
Ta = 25°C Ta = MIN to MAXS oNIT
‘F378 SN54F378 SN74F378
MIN MAX MIN MAX MIN MAX
fclock Clock frequency o 80 0 70 0 80 | MHz
tsu Setup time before CLK? Data high 4 5 4 ns
or low
th  Hold time after CLKT Data high 0 2 0 ns
or low
G high 4 .
tsu Setup time before CLK? 9 g 4.5 4 ns
G low 10 13 10
G high ;
1 Hold ti fter CLK
h old time after t or low 0 0 0 ns w
CLK high 4 5 [ S
t Pulse durati
w ulse duration Tk low 5 75 5 ns Q
T Al typical values are at Voc = 5V, TA = 25°C. a
4 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. '—
NOTE 1: Icc is measured with all outputs open, all data inputs and the enable input grounded, and the CLK input at 4.5 V after being o
momentarily grounded. :
( o.
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SN54F378, SN74F378
HEX D-TYPE FLIP-FLOPS WITH CLOCK ENABLE

switching characteristics (see Note 2)

Vgc =5V, Vec =45Vte 55V,

CL = 50 pF, CL = 50 pF,
FROM T0 RL = 5002, R = 5009,
PARAMETER NIT
(INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAXT UNI
'F378 SN54F378 SN74F378
MIN _TYP MAX | MIN MAX | MIN MAX
fmax 80 100 80 MHz
PLH 22 51 75 2.2 8.5
LK A
PHL v @ 27 56 85 2.7 55| ™

tFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 2: Load circuits and waveforms are shown in Section 1.

sjaays eieq E\\N

M3IATHd 1LONAO0Hd
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SN54F379, SN74F379
QUADRUPLE D-TYPE FLIP-FLOPS WITH CLOCK ENABLE

D2932, MARCH 1987 —REVISED JANUARY 1989

desc

Contains Four D-Type Flip-Flops with
Double-Rail Outputs

Buffered Common Enable Input

Applications Include:
Buffer/Storage Registers
Pattern Generators

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

Dependable Texas Instruments Quality and
Reliability

ription

The SN54F379 and SN74F379 are monolithic,
positive-edge-triggered D-type flip-flops with a
clock enable input. The ‘F379 is similar to the

‘F175, but features a common clock enable
instead of a common clear.

Information at the D inputs meeting the setup
time requirements is transferred to the Q outputs
on the positive-going edge of the clock pulse if
the clock enable input G is low. Clock triggering
occurs at a particular voltage level and is not
directly related to the transition time of the
positive-going pulse. When the clock input is at
either the high or low level, the D input signal
has no effect at the output.

The SN54F379 is characterized for operation
over the full military temperature range of
-55°C to 125°C. The SN74F379 is
characterized for operation from 0°C to 70°C.

FUNCTION TABLE (EACH FLIP-FLOP)

INPUTS OUTPUT
G CLOCK  DATA a a
H X X Qo Qo
L * H HooL
L T L L H
X L X Qo QTp

SN54F379 . . . J PACKAGE
SN74F379 ... D OR N PACKAGE

(TOP VIEW)
G Uss vece
102 15[] 4Q
19[0s 1[J4Q
1D[s 13[] 4D
20([]s 12[] 3D
20(Je n1[J3Q
207 10[d 3Q
GND[Js _ g[jcK

SN54F379 . . . FK PACKAGE
(TOP VIEW)

(] €] 80

oz ><

3 212019

18[] 4Q

17 4D

16[] NC

15(} 3D

14[]3Q

W N oS

910111213

goooxd
NZ2Z2-do
1G] o

NC—No internal connection

logic symbolf

G th G1
CLK ig-’—-—_>‘1cz i
(2)
1D (4) 2D (3) 12
5-—(7) 1Q
(5) 20
” a2
12 3
ap 12 b (1) =
(15)
(13) ——— 4Q
4D - (14) 43

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.

Data Sheets )N

PRODUCT PREVIEW

PRODUCT PREVIEW documents contain information
on products in the formative or design phase of

development. Characteristic data and other

specifi

reserves the right to change or discontinue these

produc

cations are design goals. Texas Instruments

ts without notice.
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SN54F379, SN74F379
QUADRUPLE D-TYPE FLIP-FLOPS WITH CLOCK ENABLE

logic diagram (positive logic)

(1)

G
(9)
CLK
4! 2
1D @ 1D @ 1a
(3)
—op c1 b——— 13
5) 7
P 1D LUPY
2 (6)
—op> C1 b——— 20
10
nU, ap 12 1D ALY
- (11
' —p>C1 p———— 38
(/7]

13 (15)
= a2 1D a0
3 (14)
~ ——p> C1 b———— 4a
»

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

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

SUPPIY VORAGE, VO v v v v o ettt et ettt et -0.5Vto7V
Input voltage T ... .. e -1.2Vto7V
INPUL CUITENT . . . o e e i s —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 40 mA
Operating free-air temperature range: SN54F379................ ... .. ... -55°C to 125°C
o SN74F379 . ... ... 0°C to 70°C
] Storage temperature fange . . . .. oo v v vttt e e -65°C to 150°C
8 tThe input voltage ratings may be exceeded provided the input current ratings are observed.
c
(9]
e |
v
)
m N
<
s
'
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SN54F379, SN74F379
QUADRUPLE D-TYPE FLIP-FLOPS WITH CLOCK ENABLE

recommended operating conditions

SN54F379 SN74F379 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 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)
SN54F379 SN74F379 "
PARAMETER TEST CONDITIONS
MmN TYPT max | MmN TYPT mAX unIr
ViK Vee = 4.5V, | = =18 mA -1.2 -1.2 \
Vec =45V, IoH = ~1 mA 2.5 3.4 2.5 3.4
V v
OH Voo = 475V, loH = —1 mA 2.7
VoL Vee = 45V, oL = 20 mA 0.3 0.5 0.3 0.5 \
] Vee = 5.5V, Vi =7V 0.1 0.1 mA N
i Vee = 5.5V, V) =27V 20 20 | A ®
W Vee = 5.5V, Vi = 05V -0.8 -0.86 | mA -]
los# Vee =55V, Vo =0 -60 -150 | —60 -150 mA Cf)
lcc Vee =55V, See Note 1 28 40 28 40 mA ®
. -
timing requirements 8
Vec =56V, Vec =45Vtob6.5V,
Ta = 25°C Ta = MIN to MAXS uNIT
'F379 SN54F379 SN74F379
MIN MAX | MIN MAX | MIN MAX
fclock Clock frequency 0 100 0 100 | MHz
tsu Setup time before CLK? Data high 3 3 ns
or low
th  Hold time after CLKT Data high 1 1 ns
or fow
tsy Setup time before CLK? G high 6 6 ns
or low .
G high ;
t Hold ti
h old time after CLKT of low (4] 0 ns i
CLK high 4 4 -
t, Pulse durati
w ulse duration K o 5 5 ns E
1 All typical values are at Vog = 5V, Tp = 25°C. E
#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. l-
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 o
momentarily grounded. :
2 o4
o.
i
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SN54F379, SN74F379
QUADRUPLE D-TYPE FLIP-FLOPS WITH CLOCK ENABLE

switching characteristics (see Note 2)

Vec =5V, Vecec = 45Vtob.5V,
CL = 50 pF, CL = 50 pF,
FROM TO R = 65009, RL = 5002,
PARAMETER
(INPUT) (OUTPUT) Ta = 25°C TA = MIN to MAXT uniT
‘F379 SN54F379 SN74F379
MIN  TYP MAX | MIN MAX | MIN MAX
fmax 100 140 100 MHz
T =
PLH CLK QorT 3.2 4.6 6.5 3.2 7.5 ns
tPHL 4.2 6.1 8.5 4.2 9.5

tFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 2: Load circuits and waveforms are shown in Section 1.

syjaayg eieq N
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SN54F381, SN74F381
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

D2932, MARCH 1987 —REVISED JUNE 1988

Fully Parallel 4-Bit ALUs in 20-Pin Package

Ideally Suited for High-Density Economical
Processors ’

® G and P Outputs for Look-Ahead Carry
Cascading

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

©® Dependable Texas Instruments Quality and
Reliability

PIN DESIGNATIONS

SN54F381 . . . J PACKAGE

SN74F381 . .. DW OR N PACKAGE
(TOP VIEW)
A1 Vee
B1[]2 A2
Ao []3 B2
Bo [J4 A3
so[]s B3
s1 e Cn
s2 7 P
Fo e G
F1 e F3
GND [Jo F2
SN54F381 . . . FK PACKAGE
(TOP VIEW)
O v+ 8 o~
<o <>

3

2 12019

DESIGNATION | PIN NOS. FUNCTION
A3, A2, A1, A0 | 17,19, 1,3 | WORD A INPUTS
9 101112 13
B3, B2, B1, BO |16, 18, 2, 4 WORD B INPUTS
FUNCTION-SELECT oy Qlo
S2, S1, SO 7,6,5 wzuww
INPUTS G}
CARRY INPUT FOR
c 15 ADDITION, INVERTED FUNCTION TABLE
n CARRY INPUT FOR
SELECTION | ARITHMETIC/LOGIC
SUBTRACTION S2 S1 SO OPERATION
F3, F2, F1, FO |12, 11,9, 8 | FUNCTION OUTPUTS T CLEAR
5 14 ACTIVE-LOW CARRY Lol B MINUS A
PROPAGATE OUTPUT
ACTIVE-LOW CARRY LoHoL A MINUS B
G 3 GENERATE OUTPUT LoHoH 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
description

N

Data Sheets

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.

PRODUCTION DATA documents contain information
current as of publication date. Products conform to
specifications per the terms of Texas Instruments

dard aruntJ. P ion pr g does not
necessarily include testing of all parameters.

TeExas ‘4‘
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SN54F381, SN74F381

ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

function table

syeays eyeg EN

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 s 7
OPERATION s2__s1 S0 | Cn | An By, | F3 F2 F1___FO

CLEAR T L T x | x x |t ¢ T

T T T 7" ® ® F#" 7 T

c e o om e o owm oW Lo L

I VI T A L L | H H

clw o m A R H M H L

B MINUS A I T R A B

H |l L w|lH ®w w B |t L

Holm Lot L H | H H

H 1w w L o N

L L L | " H _# #®l#® ¢

L L W |lL L L L |H H

tlmn v lw R W L lUL ot

Ll w A | H W H B HoL

A MINUS B T A A A A IR

T T L H | W H

HlwHw L ]lmr ®w Hw w|L

HlH W L L R

L |t |t ¢t L L | H _n

L L H | H H H H|H L

Ll w L | H H WM HIH L

clw mlw HmH o oHm Lo

APLUS B I T A A ARV R

Hl L W | L L L Ll L

Hlw oL L Lol | HL

H | H W lH H W H|L L

T L L | A H

x| L wHw|lH ®H H HI|lH H

ADB H L L | x | H L | H H H H H L

x | v W | L L R

X | L . ]t ¢t L L | 7 H

x | L W lHWH H H HI|lH H

A+B H L Hol H L H H H H | H H

X | H H|H H H H|H L

X | Lt L | T ¢t T T

x | L W | L ¢ L L | H H

AB HoH L x | H L L L L L L L

x | H wlw w v o wlnr L

X | L L | H H H H|H H

X | L H|H H H H|H H

PRESET L T v A I S M

Xx | H W |lH H H HlwHw L
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SN54F381, SN74F381
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

logic diagram (positive logic)

3

— e DT

Data Sheets ﬂ

L et
a0t an
12 |
Jui
;1 »
Bl H ) ®,
L= ’
A0 l e
(18)
B2 'TF
4 K,
- S
_Kq i il m)Fz
—¥H
WAL | H:
(16)
B3
R
i
W
[ i i n2),
3
£ (14)
A (17) i e
A3 _)-:
I 1
L1 (13)
$o18) ] 5
+>~—JD
PC]
)
i
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SN54F381, SN74F381
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

logic symbolT

INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265

ALU
s8],
s Lo “ -
) 7 [F(p,) > 15) cepl18l 5
IF(P.Q) > 16) capii3l_5
(1/2) B1 [1]
C, 118 3ct 1)
[
AO (3) 3 o ®
go & Q ————F0
A1 (1) P ) o
B1 (2) Q [2]
(19)
- i (a1 0,
B2 (18) a
(17)
2 P W ELLI
B3 (16) Q
o)
g tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
,. o
17 absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
g Supply voltage, VCC - - oo v vttt -0.5Vto7V
® Input voltage® . .. ... ... -1.2Vto7V
a INPUL CURTENT . o o L ittt et e e e e e —30 mA to 5 mA
Voltage applied to any output in the highstate . . .......................... -0.5 Vto Vce
Current into any output in the low state . . . ... ... ... it 40 mA
Operating free-air temperature range: SN64F381........... ... ... ... ... -55°C to 125°C
SN74F381 ... ... 0°C to 70°C
Storage temperature range . . .. .. . . ... e —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 \Y
ViH High-level input voltage 2 2 \]
ViL Low-level input voltage 0.8 0.8 \"
WK Input clamp current -18 -18 mA
I0H 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
i
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SN54F381, SN74F381
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

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

noted)
BN54F381 SN74F381
PARAMETER TEST CONDITION: NIT
A c S MIN_ TYPT MAX | MIN TYPT WMAX |
ViK Vec =45V, || = -18mA -1.2 -1.2 v
Veg = 475V, lgi = —1 mA 2.7
VoH Vee = 45V, igH = -1 mA 2.5 3.4 25 3.4 M
VoL Vee = 45V, lgL = 20 mA 0.3 0.6 0.3 0.5 \
1) Vec =55V, V=7V 0.1 01| mA
IIH Ve =65V, V=27V 20 20 Iy
B - 2. -2,
Vee = 5.5V, Any A or 2.4 2.4
TR Vi = 0.5V Any S -0.6 -0.6 mA
= Cn ~24 2.4
los# Vee =65V, Vo=0 -60 -1560 | -60 -150 mA
Icc Vce = 5.5V, See Note 1 59 89 59 89 mA
switching characteristics (see Note 2)
Vee =5V, Vec = 45Vto55YV, 2
CL = 50 pF, Cp = 50 pF,
FROM TO R = 500 Q, RL = 500 Q,
INIT «\n
PARAMETER (INPUT) (OUTPUT) Ta = 25°C TA = MIN to MAXS v -
: ‘F381 SN54F381 SN74F381 3
MIN TYP MAX | MIN MAX | MIN MAX £
tPLH 25 51 85 3 15 | 2.5 9.5 7]
Ch Any F ns
tPHL 2 4.3 7 2.5 12 2 7.5 ©
-t
tPLH 3 67 11.5]| 35 19 3 12.5 ©
Any AorB Any F S
tPHL v Ao v 25 68 95| 3 6 | 2.5 0] " a
tpLH 3.5 8.1 15 3 16 3.5 16
, 81, 82
tPHL $0. 51,8 Any F 3.5 7.3 14 3 6 | 3.5 5] "™
tPLH 2.5 5.2 9 3 13 2.5 10
Any A or B G ns
tPHL ny Ao 2 46 75| 3 %] 2 7.5
tpLH 2.5 5 9 3 15 2.5 10
Al B P s
PHL ny A or 35 6 9 3 13 | 35 95| "
tpLH = 4.5 7.4 125 3 15 4.5 13.5
trL S0, S1, S2 GorP 3 5 3 3 s 3 35 ns
T All typical values are at Vog = 5 V, 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.
$For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTES: 1. Igc is measured with all outputs open, SO, S1 and S2 grounded, and all other inputs at 4.5 V.
2. Load circuits and waveforms are shown in Section 1.
Texas ‘b 2.229
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SN54382, SN74F382
ARITHMETIC LOGIC/FUNCTION GENERATORS

D2932, MARCH 1987 —REVISED JANUARY 1989

® Fully Parallel 4-Bit ALUs in 20-Pin Package SN54F382 . . . J PACKAGE
SN74F382 ... DW OR N PACKAGE
©® |deally Suited for High-Density Economical (TOP VIEW)
Processors At
® Ripple Carry (Cp, +4) and Overflow (OVR) B1 2
Outputs Ao[]3
o A BO [J4
rithmetic and Logic Operations Selected sos
Specifically to Simplify System s1[s
Implementation:
s2[]7
A Minus B Fo s
B Minus A F1 e
A Plus B ano o
and Five Other Functions
® Package Options Include Plastic ‘‘Small SN54F382 . . . FK PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, (TOP VIEW)
and Standard Plastic and Ceramic 300-mil 8]
DIPs a5
® Dependable Texas Instruments Quality and 2
Reliability
[Z]
-
PIN DESIGNATIONS g
DESIGNATION | PIN NOS. FUNCTION £
A3, A2, A1, A0 [ 17,19, 1,3 [ WORD A INPUTS 101112 13 2]
B3, B2, B1, BO | 16, 18,2, 4 | WORD B INPUTS S
FUNCTION-SELECT coQoc
s2, 81, S0 7,6, 5 INPUTS z 3 8
CARRY INPUT FOR
., s ADDITION, INVERTED FUNCTION TABLE
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 3 OUTPUT 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
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 equivalent to Cn+3 @ Cn+4. When the
'F382 is cascaded to handle word lengths longer than four bits in length, only the most significant overflow
(OVR) output is used.

The SN54F382 is characterized for operation over the full military temperature range of —55°Cto 125°C.
The SN74F382 is characterized for operation from 0°C to 70°C.

UNLESS OTHERWISE NOTED this document contains Copyright © 1987, Texas Instruments Incorporated
PRODUCTION DATA information current as of i

publication date. Products conform to fications

or the terms of Texas Instruments standard

TexAas
arTantY. eroduction processing does not necessarily INSTRUMENTS
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SN54382, SN74F382
ARITHMETIC LOGIC/FUNCTION GENERATORS

function table

sjoays eieqg ELN

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 Cph4:4

OPERATION §2 $1 SO Cn An B F3 F2 F1 FO
CLEAR L 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 L L L L L L L H
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 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 H L L L L L H L 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 S 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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SN54382, SN74F382
ARITHMETIC LOGIC/FUNCTION GENERATORS

logic diagram (positive logic)
c, 118!

(4)

Bo

1 v
I

(1)

T
inl

A1q
g, 18
|+ 22
=32 a2
4 an
>
(19) i
A2 Slias
L
Rax
-
Ll
17 =
A3 E.
L
s°<5) ;
P N o
S$q q
V)]
S2

(8)
Fo

9
Fq

(11)
F2

(12)
F3

(13)
OVR

(14)
Cn+a
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SN54382, SN74F382

ARITHMETIC LOGIC/FUNCTION GENERATORS

logic symbolt

INSTRUMENTS
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ALU
S0 5) °
s1 8 M%
1,
(1/2) 81 [1)
Cn —t"s 3c1
(3 —1
A0 "'——1) P m 8)
B0 4) a FO
(1)
Al
P 9
g 2] 2] |,
(19)
A2 P (11)
(18) 14 —F2
82 a awggE 13)
OVR
an_| so/co {14)
2 A3 P 1.2 80 j— Cn+4
(16) 3CO!
‘ B3 ———a (12)
(w) p————F3
<]
g 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)
g SUPPIY VOIAGE, VCC - e v v vttt et ettt e e e e ettt ettt e -05Vto7V
- Input voltage? . . ... .. . -1.2Vto7V
Cd INPUL CUITENt . . . . .. ittt e et e e 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 . . .. ...... ..ot ttiiinn e iennnnnn 40 mA
Operating free-air temperature range: SN54F382 ... ...................... -55°C to 125°C
SN74F382 . ... ...t e 0°C to 70°C
Storage temperature TaNge . ... ... ....veteneeennnnnnnnannoeneeeenaes -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
Vece  Supply voltage 4.5 5 5.5 4.5 5 5.5 v
ViH High-level input voltage 2 o 2 \'
ViL  Low-level input voltage S 0.8 0.8 v
[T Input clamp current A =18 -18 | mA
loH High-level output current n()\’ -1 -1 mA
loL  Low-level output current < 20 20 | mA
TA Operating free-air temperature -55 125 (] 70 °C
T {l’
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SN54382, SN74F382
ARITHMETIC LOGIC/FUNCTION GENERATORS

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

noted)
SN54F382 SN74F382
PARAMETER TEST CONDITI
ST CONDITIONS MIN_ TYPT MAX | MiN_TveT wmax | "N
VIK Vcc =45V, = -18mA -1.2 -1.2 \
V, =45V, = —1mA . 4 . .
VoH cC 5 1oH m 25 3 25 34 v
Vcc =475V, lpH = -1 mA 2.7
VoL Vecc =45V, gL = 20mA 0.3 0.5 \
[} Vcg =556V, V=7V 0.1 mA
hH Vec =55V, V=27V . 20 [ uA
Any A or B o ~2.4 ~2.4
Vce = 6.5V,
I 3 -0. -0.
IL Vi = 05V Any S < 0.6 0.6 mA
[ -3 -3
1os¥ Vec =565V, Vo=0 - 60 -150 | -60 -150 | mA
\cc Vcec = 5.5V,  See Note 1 54 81 54 81| mA
switching characteristics (see Note 2)
Ve =5V, Veec = 45Vtob55V,
Cp = 50 pF, CL = 50 pF,
FROM TO Ry = 500 Q, Ry = 500 0,
PARAMETER NIT ]
(INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAXS v 06
‘F382 SN54F382 SN74F382 Q
MIN TYP MAX | MIN MAX | MIN MAX ‘-’C,
tPLH 23 53 11 23 12
C Any F
PHL n i 22 46 75 22 85] ©
-
tpLH 2.7 6.9 12 2.4 13 ©
Any A Al
tPHL ny Aor8 v F 25 61 10 23 n| ™ a
tPLH 47 83 15 S 43 17
SO, S1, s2 <
tPHL Any F 33 75 14 = 33 5]
tPLH 33 66 10 & 33 11
Any A
TPHL ny Aor8 Cn+a 34 63 10 7. 3 105
R . 16. o .
tPLH S0, §1, §2 OVR or 3.6 9.8 6.5 & 3 175 ns
tPHL Cnid 5 86 13| O 46 14
tPLH 22 39 65| 2 65
tPHL Cn Cn+a 3 48 65 26 75|
tPLH 3.3 7 1 3 125
[of VI
tPHL n OVR 3 5 65 3 8|
tPLH 5.1 8.8 13 4.7 15
Any A VR
toHL ny A or 8 0 3.3 6.9 105 33 16| ™
T All typical values are at Vgc = 5 V, 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.
$ For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTES: 1. Igc is measured with all outputs open, SO and C, inputs at 4.5 V, and all other inputs grounded.
2. Load circuits and waveforms are shown in Section 1.
.J 2-235
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SN54F518, SN54F519, SN74F518, SN74F519
8-BIT IDENTITY COMPARATORS WITH OPEN-COLLECTOR OUTPUTS

D2932, MARCH 1987 —REVISED JANUARY 1989

Compares Two 8-Bit Words

® 'F518 Has 20-kQ Pull-up Resistors on Q
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 identity comparators perform
comparisons on two eight-bit binary or BCD
words. The 'F518 and F519 provide P = Q

SN54F518, SN54F519 . . . J PACKAGE
SN74F518, SN74F519 . . . DW OR N PACKAGE

{TOP VIEW)
G vee
PO E 2 P=Q
ao [J3 Q7
p1[s P7
a1 [s Q6
p2 (e P6
a2 05
p3 []s P5
a3 [Je Q4
GND [0 P4

SN54F518, SN54F519 . . . FK PACKAGE

open-collector outputs. The 'F518 devices (TOP VIEW)
feature 20-kQ pull-up termination resistors on the ° 9 C“’
Q inputs for analog or switch data. GRw>a
/S oOoOooOouT
The SNb4F518 and SNB54F519 are 3 212019
characterized for operation over the full military P14 180 q7 3
temperature range of —55°C to 125°C. The a1 s 170p7 Q
SN74F518 and SN74F519 are characterized for p2 16 16(0as Q
operation from 0°C to 70°C. Q2)7 15[} pe 5
. p3fis 14[{as o
logic symbol T 9 10111213 o
ol s Ve W un Ve | m
mag g
comP czetoo (=]
g (1)~ G1 o
PO 2) 0
P1 4) FUNCTION TABLE
(6)
P2
Pt INPUTS ouTpPuUT
P4 (11) P DATA ENABLE P=a
ps (13) P,Q G
18) | P=Q L H
pr 7)1, w=a o2 poq PzQ X L
o (3) 0 X H
a8
a (7)
(9)
2 121 a
as{14)
ag 116!
o7 18|, J
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
current as of publication date. Products conform to i
specifications per the terms of Texas Instruments
standard warranty. Production processing does not 2-237
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SN54F518, SN54F519, SN74F518, SN74F519
8-BIT IDENTITY COMPARATORS WITH OPEN-COLLECTOR OUTPUTS
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logic diagram (positive logic)

Py (17)
Q7 (18)

P6 (15)

Q6

pg13)
as—14

(12)
Q4 e
@ N\ (19 p=a
P3
o
a3 19 ]
P2 (6)
a2
p1—t4
Q1 8)
po—2!
Qo (3)
I (1) (*>
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply VOItage, VO G « - v o v vttt e e e -05Vto7V
Input voltageT .. .o -1.2Vto7V
INPUL CUITENT . . . o e e e e e et et e e e e —30 mA to 5 mA
Voltage applied to any output in the highstate . .......................... -0.5Vto55V
Current into any outputinthe low state . . .. ... ... it 40 mA
Operating free-air temperature range: SN54F518, SN64F519 ............... -55°C to 125°C
SN74F518, SN74F519 ................... 0°C to 70°C
Storage temperature range . . .. . ... ... i ittt e —-65°C to 150°C
TThe input voltage ratings may be exceeded provided the input current ratings are observed.
: {l’
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SN54F518, SN74F518
8-BIT IDENTITY COMPARATORS WITH OPEN-COLLECTOR OUTPUTS

recommended operating conditions

SN54F518 SN74F618 uNIT
MIN NOM MAX [ MIN NOM MAX
Vecec  Supply voltage 4.5 5 5.5 | 4.75 6 5.5 v
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \
VoH  High-level output voltage 5.5 5.5 \
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)
SN54F518 SN74F618
T T
PARAMETER TEST CONDITIONS win - TveT max T i Tver max] UM
VIK Vcec = 4.5V, lf = -18 mA -1.2 -1.2 \
IoH Vcc =45V, Voy =55V 0.1 01| mA
VoL Vcc =45V, lgL = 20 mA 0.30 0.5 0.30 0.5 v
| G and P inputs Vec =565V, V=7V 0.1 ol A 2
! Q inputs Vec =55V, V=55V 0.1 X
G and P inputs 20 20 kA
=65V, = 2. v
I Q inputs Vec =58V, V=27V ~0.3 Z03 | mA s
G and P inputs -0.6 -0.6 o
i Q inputs Vce = 6.5V, Vi=05V o . mA £
Icc Vcc = 5.5V,  Ses Note 1 24 39 24 39 | mA n
©
switching characteristics (see Note 2) ‘5‘
Vec =5V, Vec = 45Vtob55V, (a)
Ci =50 pF, Cp = 50 pF,
FROM TO Ry = 500 Q, RL = 500 Q,
PARAMET T
ARAMETER (INPUT) (OUTPUT) Ta = 26°C TA = MIN to MAX? UNI
'F518 SN54F518 SN74F518
MIN TYP MAX | MIN MAX | MIN MAX
tpLH 4 115 145 4 15.5 4 10
PorQ P=
tPHL o e 2 62 9 2 1.6 2 0] ™
tpLH 5 45 11.5 14| 45 15.5 | 4.5 14.5
P=Q
tPHL 2 51 65 2 9.5 2 76| ™

TAll typical values are at Vcc = 5V, Ta = 256°C
#For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTES: 1. Igc is measured with all inputs at 4.5 V.

2. Load circuits and waveforms are shown in Section 1.

XAS {" 2-239
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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
Vee  Supply voltage 4.5 5 5.6 | 4.75 5 5.5 \
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
VoH  High-level output voltage . 5.5 5.5 \'
loL Low-level output current 20 20 mA
TA Operating free-air temperature ~56 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
SN54F519 SN74F519
PARAMETER TEST CONDITIONS MIN_ TYPT MAX | MIN TYPT MAX UNIT
VIK Vee = 45V, I} = —18 mA -1.2 -1.2 \'/
loH Vee = 4.5V, VoH = 5.5V 0.1 0.1 mA
VoL Vee =45V, loL = 20 mA 0.30 0.5 0.30 0.5 \
2 ] Vee = 5.5V, V=7V 0.1 0.1 mA
iH Vee =565V, V=27V 20 20 A
o m Vcc =55V, V=05V -0.6 -0.6 | mA
0 lcc . Vcec = 55V, See Note 1 24 39 24 39 mA
~
w switching characteristics (see Note 2)
g', Veg =5V, Vge = 45Vtob55V
g CL = 50 pF, CL = 50 pF,
P-3 FROM TO RL = 500 Q, RL = 500 Q,
CJ PARAMETER (INPUT) (OUTPUT) Ta = 256°C TA = MIN to MAXH UNIT
‘'F519 SN54F519 SN74F519
MIN TYP MAX | MIN MAX | MIN MAX
tpLH 4 115 145 4 15.5 4 15
TPHL PorQ P=0 2 6.2 9 2 1.5 2 0] ™
tPLH s P=a 45 11.5 14 4.5 15.6 4.5 14.5 ns
tPHL 2 5.1 6.5 2 9.6 2 7.5
tan typical values are at Voc = 5V, Tp = 25°C.
¥For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTES: 1. Igc is measured with inputs at 4.5 V.
2. Load circuits and waveforms are shown in Section 1.
| 3
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SN54F520, SN54F521, SN74F520, SN74F521
8-BIT IDENTITY COMPARATORS

D2932, MARCH 1987 —REVISED JANUARY 1989

® Compares Two 8-Bit Words

'F520 has 20-kQ Pull-up Resistors on Q
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 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 SNB4F520 and SN54F521 are
characterized for operation over the full military
temperature range of —55°C to 125°C. The
SN74F520 and SN74F521 are characterized for
operation from 0°C to 70°C.

logic symbolt

comP
(‘;LJ:- G1
poL2L___Jo
py L8]

pp 16)

(8)

pg 11 >P
ps 13
pg L15)

py 17) 7J N L~
OOL o\
018)
a2 |
0s 2

Qs (12) >Q
05 114

e 180

8
07_(.1_.)._ 7)

P3

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

|IEC Publication 617-12.

o)
z
=]

/|
o

P2 16[] a6

SN54F520, SN54F521 . . . J PACKAGE
SN74F520, SN74F521 ... DW OR N PACKAGE

(TOP VIEW)

© 0N ObL WN =

SN54F520, SN54F521 . . . FK PACKAGE

(TOP VIEW)

olo
oo  Ofl
oalo >

N

3 2 1219
18[ja7
17(P7

15[ P6
Qb5
910111213

nQg S

Data Sheets

gzooo
[G]

FUNCTION TABLE

INPUTS OUTPUT

DATA  ENABLE
P, Q G

P=1a

P=Q L
P#Q X H
H

L

X H

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

: . Texas
ngcmmlv include testing of all parameters. INSTRUMEN'rS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265

Copyright © 1987, Texas Instruments Incorporated

2-241



SN54F520, SN54F521, SN74F520, SN74F521
8-BIT IDENTITY COMPARATORS

logic diagram (positive logic)
py 17
Q7 (18)

P6 (15)
P5 (13)

pa 11
Qs 12 —
[UF I—
p3 18 P=Q
2 a3 @ —
py 18
7
E az -2
e py @
[72] 5
@ a1 18
1]
2)
(]
o PO
/] (3)
Qo
- n
o>

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, VG -« - oot e e -05Vto7V
Input voltaget . ... .. .. -1.2Vto7V
INPUL CUITENT . . . ot e et et e e e —-30 mA to 5 mA
Voltage applied to any output in the highstate . . .......................... -0.5V to Vcc
Current into any output in the Iow state . . .. ...ttt iiinan 40 mA
Operating free-air temperature range: SN54F520, SN54F521 ............... -55°C to 125°C

SN74F520, SN74F521 . .................. 0°C to 70°C
Storage temperature range . . .. ... .v v v i vt e itnee e e —-65°C to 150°C

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

: {i’
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SN54F520, SN74F520
8-BIT IDENTITY COMPARATORS

recommended operating conditions

SN54F520 SN74F520

MIN NOM MAX | MIN NOM MAX uniT
Vcc  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 \
hk Input clamp current -18 -18 mA
IoH High-level output current -1 -1 mA
loL Low-level output current 20 20 mA
TaA Operating free-air temperature -55 125 [0} 70 °C

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

noted)
SN54F520 SN74F520
TEST CONDITIONS MIN_ TYPT  MAX | MIN_TYPT  MAX UNIT
ViK Vee =45V, Ij = —18 mA -1.2 -1.2 \
Vv =45V, | = -1 mA 2.5 3.4 2.5 3.4 .
VoH cC OH m, v
Vee = 4.75 Y, loH = —1mA 2.7 2
VoL Vee = 4.5V, oL = 20 mA 0.30 0.5 0.3 0.5 \2
d P input: V, =55V, Vi=7V 0.1 0.1
N G and P inputs cc = 5.5 | mA »
Q inputs Vee =65V, Vy =55V 0.1 0.1 ‘a-s
G and P inputs 20 20 uA T
=5, B =27
" S inputs Vee = 85V Vi=27V ~0.3 203 | mA ﬁ
G and P inputs -0.6 -0.6
] \7 = 5. f Vi =05V A
iL Q inputs cc =55V 1=05 -1 -1 m 3
lost Vee = 5.5V, Vo =0 - 60 -150 | -60 -150 | mA 1]
Icc Vee =55V, See Note 1 21 32 21 32 mA (a]
switching characteristics (see Note 2)
Vec =5V, Vcc =45Vto55V,
CL = 50 pF, C = 50 pF,
F = =
PARAMETER ROM TO RL = 5002, RL = 500Q, UNIT
(INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAXS
‘F520 SN54F520 SN74F520
MIN TYP MAX MIN MAX MIN MAX
1)
PLH PorQ F-a 3.9 5.7 7.7 3.7 10.2 3.7 8.7 ns
tPHL 4.7 7 9.3 | 4.4 11.3 | 4.4 10.3
t —— . . . . . .
PLH g FTa 3.5 4.6 5.8 3.4 7 3.4 6.4 ns
tPHL 5.2 7.5 9.5 4.9 11.2 4.9 10.4
T Al typical values are at Vee =5V, Ta = 26°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.
NOTES: 1. Icc is measured with all inputs at 4.5 V.
2. Load circuits and waveforms are shown in Section 1.
{i’
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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 5.5 \
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
loL Low-level output current ) 20 20 mA
TA Operating free-air temperature -55 125 4] 70 °c

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

noted)
PARAMETER TEST CONDITIONS SNS4Fs21 SN7aFs21 UNIT
MIN TYPT MAX [ MIN TYPT MAX
VK Vee =45V, | = —18 mA -1.2 -1.2 \
V =45V, | = -1 mA 2.5 3.4 2.5 4
2 Vor cc oH=-1m 3 v
Vee = 475V, loH = -1 mA 2.7
VoL Vee =45V, 1oL = 20 mA 0.3 0.5 0.3 - 05 \'/
O ] Vge = 5.5V, Vi=7V © 100 100 uA
E’, H Vee =55V, V=27V 20 20 A
o o Vge = 5.5V, Vi = 05V -0.6 -06 [ mA
wn los? Vee = 5.5V, Vo =0 -60 -150 | —-60 -150 mA
g Ice Vce = 5.5 V, See Note 1 21 32 | 21 32 | mA
a
74 switching characteristics (see Note 2)
Vee =5V, Vcc =45Vto55V,
Cp = 50 pF, Cp = 50 pF,
PARAMETER FROM TO RL = 5009, RL = 500 R, UNIT
(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX8
‘F521 SN54F521 i SN74F521
MIN TYP MAX MIN MAX MIN MAX
t . . . . 11
PLH PorQ F=a 2.7 6.6 10 2.7 15 2.7 ns
tPHL 3.7 6.6 10] 3.2 12| 3.2 11
tPLH = 2.2 4.6 6.5 2.2 8.5 2.2 7.5
G P= ns
tPHL 2.7 6.1 9 2.7 13.5 2.7 10
TAll typical values are at Voc = 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.
SFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTES: 1. Icc is measured with all inputs at 4.5 V.
2. Load circuits and waveforms are shown in Section 1.
i
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SN54F533, SN74F533

OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

D2932, MARCH 1987 —REVISED JANUARY 1989

8-Latches in a Single Package
3-State Bus-Driving Inverting Outputs
Full Parallel Access for Loading

Buffered Control Inputs

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

® Dependable Texas Instruments Quality and
Reliability

description

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, I/0 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.

UNLESS OTHERWISE ROTED this document contains
PRODUCTION DATA information current as of
publication date. Produm conform to specifications TE
plr the ums of Texas Instruments standard
ranty. Productio rroussmu does not necessarily
includo mﬁng of all parameters.

hid
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SN54F533 . . . J PACKAGE
SN74F533 ... DW OR N PACKAGE
(TOP VIEW)
oc [
102
13
2D []a
2a[s
30[e
37
ap(]s
4a[e
GND 10
SN54F533 . . . FK PACKAGE
(TOP VIEW)
O |Q 8IO
alRls 218 2
S S - g S -
3212019
soffao P
1770 Iy
16070 1)
15[} 60 5
14[J6D e
9 10111213 5
aovig o
20383 (@]
FUNCTION TABLE (EACH LATCH)
INPUTS OUTPUT
oC ENABLE C D a
L H H L
L H L H
L L X Qo
H X X 4
Copyright © 1987, Texas Instruments Incorporated
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SN54F533, SN74F533
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE GUTPUTS

logic symbolt ) logic diagram (positive logic)
I oell
OC ——OwEN
11
LI >0 r
— o 13) 9« 213
(3) 2) = 1D 1D
10 10 v pP—ia
20—“’ I~ )5 !
(7) (6) *—qC1 (5) 28
3D 30 2D (4) 10
408 L. @) 5 )
1
5D 13) ﬂsﬁ [ S (o] @o(_s)su
go-114) L (15) 3pi2) 0
2017 LIRS )
ap-118) 9 = @ —gci © 5
4D 10
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12, <
q c1 12) 58
o113 o [ ’
1$O_
q c1 (15)
g 14 1D ‘ 6a
[
< c1 16)
70412 10 ’&—76
c1 (19) _:
| 8a
DY UL R T ———&o—
. {l’
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SN54F533, SN74F533
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

absolute maximum ratings over operating free-air temperature range

Supply VOItage, VO - -+« oo e ettt e -05Vto7V
Input voltage ! . ... i e -1.2Vto7V
INPUL CUITENT . L L . oottt e e e et e -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. . ............ ...t -0.5 to Vce
Current into any output in the low state: SNB4F533 ... ........... .. ... ... ....... 40 mA
SN74FB33 . ... .. 48 mA

Operating free-air temperature range: SNB4F533 ... ...................... —-55°C to 125°C
SN74F5833 . ... .. 0°C to 70°C

Storage temperature range ... ... ... ... .eit i PRI -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
Vce  Supply voltage 4.5 5 N 5.5 4.5 5 5.5 A" 2
VIH High-level input voltage 2 A 2 \
ViL  Low-level input voltage & 08 0.8 v
ik Input clamp current (.’\ -18 -18 mA 2
ToH _ High-level output current S —3 3| mA -]
loL Low-level output current 0‘3?7 20 24 mA 2
TA Operating free-air temperature -55 125 (o] 70 °Cc [7,]
1]
electrical characteristics over recommended operating free-air temperature range (unless otherwise E
noted) a
SN54F633 SN74F633
PARAMETER TEST CONDITIONS MR TVPE WAX T IN_ TYPF  WAX UNIT
ViK Vec =45V, | =-18mA -1.2 -1.2 v
loH = —1 mA 25 3.4 25 34
VOH Vee = 4.8V |8H — -3mA 24 3.3 24 3.3 v
Any output | Vee = 4.76V | lo = —1mAto —3mA 2.7
loL = 20 mA 0.3 .\ 0.5
VoL Vee =45V 0 T4 mA (g}a 035 05| "
lozH Vec =565V, Vo=27V il 50 50 | uA
lozL Vec =55V, Vg =05V < - 50 -50 | A
I Vcc =65V, V=7V N 0.1 0.1 ]| mA
IH Vee =565V, V=27V < 20 20 uA
i, Vec =55V, V=05V -0.6 -0.6 | mA
ios$ Vcc =65V, Vo =0 -60 -150 | -60 -150 | mA
\ccz Vcc = 5.5V, See Note 1 41 61 41 61| mA
% 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.
NOTE 1: Icc is measured with OC at 4.5 V, all other inputs grounded.
B
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SN54F533, SN74F533

OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS

timing requirements

Vec =5V, Vgec = 45Vtob5V,
Ta = 25°C TA = MIN to MAXT uNIT
'F533 SN54F533 SN74F533
MIN MAX | MIN MAX | MIN MAX
o
tsy  Setup time before enable Ci Data high 2 2 ns
or low
Data high
th Hold time after enable Cl ata hig 3 3 ns
or low
tw Pulse duration Enable C high 6 6 6 ns
switching characteristics (see Note 2)
Vgc =5V, Vee = 45V1t05.5V,
C = 50 pF, CL = 50 pF,
iy | Ton | o | T e
INPUT OUTPUT = ’ = ’
! ! f ' Ta = 25°C Ta = MIN to MAXT
2 ‘F533 SN54F533 SN74F533
MIN TYP MAX MiN MAX MIN MAX
o tPLH b Any T 3.2 6.5 9 3.2 3.2 10 ns
o tPHL v 2.2 4.8 7| 22 2.2 8
[~ tPLH - 4.2 8.1 1] 4.2 4.2 13 .
:, tPHL ¢ AnyQ 22 5.2 7] 22 2.2 5] ™
tpzH __ — 1.2 7.3 10 1.2 1.2 11
AnyQ ns
g tpzL oc v 12 47 65| 1.2 T2 75
(5] tPHZ 1.2 4.3 6 1.2 8.5 1.2 7
AnyQ ns
o tPLz oc " 1237 55| 12 75 | 1.2 6.5
1 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 2: Load circuits and waveforms are shown in Section 1.
i
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SN54F534, SN74F534
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

D2932, MARCH 1987 —REVISED JANUARY 1989

@ 3-State Bus-Driving Inverting Outputs SN54F534 . . . J PACKAGE
SN74F534 . . . DW OR N PACKAGE
® Buffered Control Inputs (TOP VIEW)
® Ppackage Options Include Plastic **Small oc
Outline’’ Packages, Ceramic Chip Carriers, 102
and Standard Plastic and Ceramic 300-mil 1p[s
DIPs 204
® Dependable Texas Instruments Quality and 29[ 5
Reliability 3a(s
307
description 4D []8
. 4a(]e
These 8-bit flip-flops feature three-state outputs GNg 10

designed specifically for driving highly capacitive
or relatively low-impedance loads. They are
particularly attractive for implementing buffer
registers, 1/0 ports, bidirectional bus drivers, and
working registers.

SN54F534 . . . FK PACKAGE
(TOP VIEW)

[
alo|Q Olg
—|—O>|oo

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 2D
to the complement of the logic states that were 20
set up at the D inputs. The 'F534 is equivalent 3aQ
to the 'F374 except for having inverted outputs. 3D

3 2 12019
18[]8D
17E7D

16[}7Q

15[]6Q
14[]eD

o v o O s

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- Qe X33
impedance state. In the high-impedance state [T

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.

9 10111213

Data Sheets J\%!

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
a

L
H
[o?

X X r I|O
o

X r 2 -

z

Copyright © 1987, Texas Instruments Incorporated

current as of publication date. Products conform to @
specifications per the terms of Texas Instruments TEXAS 2.249
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SN54F534, SN74F534
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

logic symbolt

logic diagram (positive logic)

oc D
oc (.1’_& 11 :
AL cLK 1 )
3 p—Op C1 (2) 1a
— 1D 1D
(3) (2 =
10— vp—1a
0 (4) . (5 2G @ &—Oop C1 (5) 28
L. b (6) 35 20 1)
40.LL... >.ﬂ.45 [
spt13 (02 P —opC1 ® .5
(14) (15) _~ 30 1D
6D F———— 60
(17) (16) __ [
7D P~———170
—p>C1 (9)
(18) (19) 48
8D. I~ 30 4D (8) 1D
2 * This symbol is in accordance with ANSI/IEEE Std 91-1984 and [
IEC Publication 617-12. o—ob C1 (12)
(13) >$o— 50
5D 1D
O [
E’o —op C1 & (15)
6a
[ ep 14 1D
2]
- [
5] &—Cp> C1 (16)
17 70
.‘P.. 017 1D
(7]
—op C1 (19)
(18) + 8a
8D 1D
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SN54F534, SN74F534
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

absolute maximum ratings over operating free-air temperature range

SUPPlY VOIAGE, VCC - - - o o e e e e e e e -0.5Vto7V
Inputvoltaget ... ... . . -1.2Vto7V
INPUL CUITENt . . o ~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 . . .......................... -0.5V to Vcc
Current into any output in the low state: SNB54F534 .. ... ... ... .................. 40 mA
SN74F534 . . . . ... 48 mA

Operating free-air temperature range: SN54F534 . .. ... ... ................. —-55°C to 125°C
SN74F534 ... ... ... 0°C to 70°C

Storage temperature range . . . .. ... .....uiittt —-65°C to 150°C

T The 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 \" 2
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \4
hk Input clamp current -18 -18 mA ?3
loH High-leve! output current -3 -3 mA ]
loL Low-level output current 20 24 mA g
vy Operating free-air temperature -55 125 0 70 °C (/)]
electrical characteristics over recommended operating free-air temperature range (unless otherwise S
noted) 8
SN54F534 SN74F534
PARAMETER TEST CONDITIONS MIN_ TYPE  MAX MIN_ TYPE  MAX UNIT
VIK Ve =45V, I = —18 mA -1.2 -1.2 \
Vce = 4.5V, IoH = -1 mA 25 3.4 25 3.4
VOH Vce = 4.5V, IOH = -3 mA 24 33 24 33 v
Vee = 475V, IoH = =1 mA to -3 mA 2.7
Vo Vee = 4.5V, loL = 20 mA 03 05 v
Vee = 4.5V, oL = 24 mA 0.35 0.5
l0zH Ve = 5.5V, Vo = 2.7V 50 50 | A
lozL Vece = 6.5V, Vo = 0.5V - 50 -50 A
Iy Vee = 5.5V, V=7V 0.1 0.1 mA
14 Vee = 6.5V, V=27V 20 20 A
WL Vee = 6.5V, Vi =05V -0.6 -0.6 mA
los? Vee = 5.5V, Vg =0 -60 -150 | -60 -150 | mA
lccz Vee = 5.5V, See Note 1 55 86 55 86 mA

* All typical values are at Vcc = 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.
NOTE 1: Icg is measured with OC at 4.5 V, all other inputs grounded.

Texas {? 2-251

INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265



SN54F534, SN74F534
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

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

s1o0ys eieq WN

Vee =5V, Vgg = 45Vto55YV,
Ta = 25°C Ta = MIN to MAXT uNIT
‘F534 SN54F534 SN74F534
MIN MAX | MIN MAX | MIN MAX
felock Clock frequency 0 100 0 60 0 70 | MHz
¢ Setup time Data high 2 2.5 2 ns
SU_ before CLK? Data low 2 2 2
. Hold time Data high 2 2 2 ns
b after CLKT Data low 2 2.5 2
CLK high 7 7 7
Pulse d i
tw FPulse ' [TCiK low 6 6 6 e
switching characteristics (see Note 2)
Vegc =5V, Vgc = 45Vto55V,
CL = 50 pF, CL_ = 50 pF,
R1 = 500 Q, R1 = 500 Q,
PARAMETER (::‘:J“"f) (OU:’:UT) R2 = 500 Q, R2 = 500 Q, UNIT
TA = 25°C TA = MIN to MAXT
‘F534 SN54F534 SN74F534
MIN TYP MAX | MIN MAX | MIN MAX
fmax 100 60 70 MHz
tpLH 32 6.1 85| 3.2 105 | 3.2 10
CLK Q
TPHL 3.2 61 85| 32 11| 3.2 0] ™
tpzH ] 1.2 86 15| 1.2 14 ] 1.2 12.5
PzL oc Q 12 54 75| 12 0] 1.2 85| ™
tpHZ oc 1.2 4.9 7] 1.2 8| 1.2 8
tpLz e 12 39 55| 1.2 75| 1.2 65| ™
tFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 2: Load circuits and waveforms are shown in Section 1.
v *i’
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SN54F540, SN74F540
OCTAL BUFFERS AND LINE DRIVERS
WITH 3-STATE OUTPUTS

D3215, JANUARY 1989

® 3-State Outputs Drive Bus Lines or Buffer SN54F540 . . . J PACKAGE

Memory Address Registers SN74F540 . . . DW OR N PACKAGE
| (TOP VIEW)

® Data Flow-Through Pinout (All Inputs on _

Opposite Side from Outputs) e[ Uz vee
. . Atz  19[JG2

® Package Options Include Plastic ‘’Small a2z 18] v
Outline’’ Packages, Ceramic Chip Carriers,

f ; > A3[a 170 v2
and Standard Plastic and Ceramic 300-mil aalls ] va
DIPs as (s 15[] va

® Dependable Texas Instruments Quality and asd? 14 vs
Reliability A7(s 130 ve
asJe 120v7
description aND 1o 11 vs
These octal buffers and line drivers are designed SNB4F540 . . . FK PACKAGE
to have the performance of the popular (TOP VIEW)

SN54F240/SN74F240 series and, at the same
time, offer a pinout with inputs and outputs on
opposite sides of the package. This arrangement

N

greatly enhances printed circuit board layout.
The three-state control gate is a 2-input NOR Y1 3
gate so that if either G1 or G2 is high, all eight Y2 [+})
outputs are in the high-impedance state. zi _8
The SN54F540 is characterized for operation Y5 7]
over the full military temperature range 9 10111213 ©
of —55°C to 125°C. The SN74F540 is PN ©
characterized for operation from 0°C to 70°C. < Z > > > [a]
FUNCTION TABLE
INPUTS | OUTPUT
G1 G2 A Y
L L L H
L L H L
H X X z
X H X Z
Z = High Impedance
L
S
L
0«
o
o
2
o
o
PRODUCT PREVIEW documents contain information . Copyright © 1989, Texas Instruments Incorporated
on products in the formative or design phase of 1/
deveilf?prgpnt. charnpluristilc 1r_lata I“:‘ nth:r TEXAS 2.253
specitications are ign goals. =
rgsarves the right t%s ghagna snr &;::Ml::l:: T::s: lNST RUMENTS
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SN54F540, SN74F540
OCTAL BUFFERS AND LINE DRIVERS
WITH 3-STATE OUTPUTS

logic symbolt logic diagram (positive logic)

T &
&1L EN 52 19 :1}
52190 B ’
(2) (18)
Ar2l | > g (LI Al d 1 vt
(3) (17) d
A2 e Y2 (3) {17)
A2 Y2
PEEL {18 va ]
(5) (15) (4) lP/E (16)
A4 Y4 A3 v3
A58 14 e b
A8 (7) 113) vg A4 (5) {15) va
(8) (12) ]
A7 — Y7
6
g -2 11 vg as 2 { ; 19 vs
;«
T This symbol is in accordance with ANSI/IEEE Std. 91-1984 and A6 L] 13) Y6
2 IEC Publication 617-12, b
A7 (8) =£; (12) v7
E A8 (9) lP/E ; (11) ve
S‘ .
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)*
2]
g SUPPIY VORAGE, VCC « + « v v v v e ettt et ettt e ettt et -05Vto7V
o INPUL VOIAgE . . i e e e -12Vto7V
a INPUL CUITBNL . . o oottt e ettt e e -30 mA to 5 mA
Voltage applied to any output in the disabled or power-off state .............. ~-0.6Vtob5V
Voltage applied to any output in the highstate . . .......................... -0.5Vto Vce
Current into any output in the low state: SNB4F540 .. .......... ... ..., 96 mA
SN74FB40 ... ... e 128 mA
Operating free-air temperature range: SN54F540........................ . —565°C to 125°C
SN74FB40 ... ...ttt 0°C to 70°C
Storage temperature range . .. ... .. ...ttt -65°C to 150°C
¥ The input voltage ratings may be exceeded provided the input current ratings are observed.
recommended operating conditions
h") SN54F540 SN74F540 UNIT
X MIN NOM MAX | MIN NOM MAX
© (Vi Suoply volage 45 5 65] 45 65 65| V
U ViH High-level input voltage 2 2 Vv
C (v Low-level input voltage 0.8 0.8 v
0 K Input clamp current -18 -18 | mA
—I 1oH High-level output current -12 -15 mA
L) loL Low-level output current 48 64 mA
: TA Operating free-air temperature -55 125 0 70 °C
m
<
g
Texas ‘b’
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SN54F540, SN74F540
OCTAL BUFFERS AND LINE DRIVERS
WITH 3-STATE OUTPUTS

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

noted)
SN54F540 SN74F540
PARAMETER TEST CONDITION
ONS MN_ TYPT MAX | MiN_TveT wmax | VT
VK Ve =45V, || = -18mA -1.2 -1.2 v
IoH = -3 mA 2.4 3.3 2.4 3.3
Vgec =45V IoH = =12 mA 2 3.2
A
OH IOH = —15 mA 2 3.1 v
Vecc =475V, IgH = -3 mA 2.7
oL = 48 mA 0.38 0.55
Vi \7 =45V
oL cc loL = 64 mA 04z 055 "
lozH Vee = 6.5V, Vo =27V 50 50 uA
lozL Vcc =55V, Vg=05V -50 -60 | WA
1) Vec =56V, V=7V 0.1 0.1 | mA
IH Vcc =565V, V=27V 20 20 [ uA
M Vec =55V, V=05V -0.6 -06 | mA
los¥ Vec =65V, Vo=0 -100 -225 |-100 -225 | mA
Outputs high 59 75 59 75 2
Icc Vec =55V Outputs low 12 20 12 20 | mA
Outputs disabled 35 45 35 45 »
b
switching characteristics (see Note 1) 3
Vegc =5V, Vec = 45Vtob5YV, ES
Cp = 50 pF, CL = 50 pF,
FROM 10 R1 = 500 Q, R1 = 500 Q, E
AMETER - , - \ ©
PARAM| (INPUT) {OUTPUT) R2 = 500 Q R2 = 500 Q . UNIT a
Ta = 26°C Ta = MIN to MAX
'F640 SN54F540 SN74F640
MIN TYP MAX | MIN MAX | MIN MAX
tPLH Data v 1 26 5 1 6 1 85
tPHL (Any A) 1 1.6 4 1 4.5 1 4
tpzH 1.7 45 8| 1.7 9 1.7 8.5
tpzL g M 27 54 10| 2.7 1| 2.7 06| ™
tPHZ 1 3 6 1 7 1 6.5
Y
tPLz g T 21 56 1 75| 1 5] ™
T Al typical values are at Vo = 5 V, Ta = 25°C.
$Not more than one output should be shorted at a time and the duration of the short circuit should not exceed one second.
§For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 1: Load circuits and waveforms are shown in Section 1. ;
L
S
Ll
[0
o.
0«
o.
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SN54F541, SN74F541
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

D3126, JANUARY 1989

® 3-State Outputs Drive Bus Lines or Buffer SN54F541 . . . J PACKAGE
Memory Address Registers SN74F541 . .. DW OR N PACKAGE
. (TOP VIEW)
® Data Flow-Through Pinout (All inputs on
Opposite Side from Outputs) G Vee
) b
® Package Options Include Plastic ‘*Small Al E G2
. . . . A203 Y1
Outline’’ Packages, Ceramic Chip Carriers, az(s v2
and Standard Plastic and Ceramic 300-mil Aa[]s v3
DiPs as[s va
® Dependable Texas Instruments Quality and A6 L7 Y5
Reliability A7[]8 \
A8[]° Y7
description GND [J1o Y8
These octal buffers and line drivers are designed
to have the performance of the popular SN54F541 . . . FK PACKAGE
SN54F240/SN74F240 series and, at the same (TOP VIEW)
time, offer a pinout with inputs and outputs on o 8 ~
opposite sides of the package. This arrangement < <o >0 2
greatly enhances printed circuit board layout. AT
The three-state control gate is a 2-input NOR A3l 4 18 v1 7
gate so that if either G1 or G2 is high, all eight A4 5 170 v2 ‘5
outputs are in the high-impedance state. A5 6 16(]v3 2
The SN54F541 is characterized for operation :3 ; ::’E 14 (/5]
over the full military temperature range 9 101112 13 5 ©
of —55°C to 125°C. The SN74F541 is ! i‘-u'
characterized for operation from 0°C to 70°C. FeeL® (o]
o
FUNCTION TABLE
INPUTS | OUTPUT
G1 G2 A Y
L L L L
L L H H
H X X z
X H X z
Z = High impedance
w
i
c
o.
I-
O
=
o
oc
o

on products in the formative or design phase of
development. Characteristic data and other

specifications are design goals. Texas Instruments -
res;rves thghright to_change or discontinue these lNST RUMENTS 2287
products without notice. POST OFFICE BOX 655012 » DALLAS, TEXAS 75265
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SN54F541, SN74F541
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

logic symbol?t

logic diagram (positive logic)

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265

INSTRUMENTS

& &1 (1)
- 1
LN e N m_
E2-190 1 G2
)
m (2) [{ (18)
a2 s LIV A1 1> g Y1
a2 2 v2 Az 2 an_ .
Az @ 181 3 ;———
Ag -2 18 va Az 8 N e
a5 & 14 e | P )
(7) (13) N
A6 —— ——— Y6 (5) (15)
Ay -8 12 ., as | b va
19) an (6) [~£ (14)
A8 v8 AS Y5
Ve
TThis symbol is in accordance with ANSI/IEEE Std. 91-1984 and A6 (7) I'E (13) Yé
2 {EC Publication 617-12. | Ve [
8 [{ 12
A7 (8) > {12) Y7
o " ﬁ'_p ve
~~
[}
7)) absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
g Supply voltage, YOG - -« o v oo e e -05Vto7V
o Input voltaget . . .. ... e -12Vto7V
e INPUL GUITENT . . . . oo et e e et e e e et e e e e e e 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 . . ............... ... ... .. ... -0.5 Vto Vce
Current into any output in the low state: SNB4F541 ... ....... ... ... ... ... ... ... 96 mA
SN74F541 . .. ... 128 mA
Operating free-air temperature range: SN54F541 ... ...................... ~55°C to 125°C
SN74F541 ... ... 0°C to 70°C
Storage temperature range . ... .. ... ..ottt -65°C to 150°C
$The input voltage ratings may be exceeded provided the input current ratings are observed.
recommended operating conditions
) SN54F541 SN74F541 UNIT
X MIN NOM MAX [ MIN NOM MAX
o Vee Supply voitage 4.5 5 5.5 4.5 5 5.5 \'
U ViH High-level input voltage 2 2 \
c ViL Low-level input voltage 0.8 0.8 \
O [IT4 Input clamp current -18 -18 mA
'4 10H High-level output current -12 ~15 mA
o oL Low-level output current 48 64 mA
w TA Operating free-air temperature -565 125 [*] 70 °C
m
S
g
i
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SN54F541, SN74F541
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

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

noted)
SN54F541 SN74F541
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX | MIN TYPT MAX
ViK Vee = 45V, I = —18 mA -1.2 -1.2 v
IoH = —3 mA 2.4 3.3 2.7 3.3
Vou Vcec =45V IoH = —12mA 2 3.2 v
IoH = - 156 mA 2 3.1
Vce = 4.75 V, IoH = -3 mA 2.7
loL = 48 mA 0.38 0.55
V \7 45V \Y
oL cc loL = 64 mA 0.42 055
lozH Vee =55V, Vo =27V 50 50 A
lozL Vee = 5.5V, Vo =05V -50 -50 uA
[} Vee 5.5V, V=7V 0.1 0.1 mA
WH Vee =565V, V=27V 20 20 A
T8 Vee = 5.5V, Vi =05V -0.6 -0.6 mA
los? Vee = 5.5V, Vo =0 -100 -226 |-100 -225 | mA
Outputs high 62 75 62 75 2
Icc Ve =65V Outputs low 28 35 28 35 mA
Outputs disabled 40 55 40 55
2
switching characteristics (see Note 1) 8
Vee = 5V, Vee = 45Vt05.5V, <
CL = 50 pF, CL = 50 pF, w
R1 = 500 Q, R1 = 500 Q, ©
FROM T
PARAMETER (INTPUT) ( OUTOPUT) R2 = 500 0, R2 = 500 Q, UNIT ‘(E
TA = 25°C Ta = MIN to MAXS (@]
‘F541 SN54F541 SN74F541
MIN TYP MAX MIN MAX MIN MAX
tpLH Data v 1 2.9 5.5 1 6.5 1 6 ns
tPHL (Any A) 1 2.3 5.5 1 6.5 1 6
tpzH 22 54 8| 1.7 0] 1.7 9.5
1G or 2 Y
Pzl or 26 27 67 85 2.2 0] 2.2 95| ™
tPHZ 1 3 6 1 7 1 6.5
1G or 26 Y
tpLz °r 1T 25 55 1 75 1 6| ™
tAll 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.
§For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 1: Load circuits and waveforms are shown in Section 1. ;
L
S
Ll
o
a
oc
a.
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SN54F543, SN74F543
OCTAL REGISTERED TRANSCEIVERS WITH 3-STATE OUTPUTS

D2942, MARCH 1987 —REVISED JANUARY 1989

3-State True Outputs SN54F543 . . . JT PACKAGE

Back-to-Back Registers for Storage SN74F543 . . . DW OR NT PACKAGE
(TOP VIEW)

) Vee
] CEBA
(] 81

[] B2
183

[] B4

] B5

] B6

] 87
]88

LEAB
GAB

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

® Dependable Texas Instruments Quality and
Reliability

1
2
3
4
5
6
7
8

description

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 < 'g UFS
sink 20 or 24 milliamperes while the B outputs < \8 w298 g
are characterized for 48 or 64 milliamperes. ) g v g o g e g o 3
4 3 2 1282726 T
The A-to-B Enable (CEAB) input must be low in A2[])s 25(] B2 7]
order to enter data from A or to output data from A3 Qs 24(] B3 £
B. Having CEAB low and LEAB low makes the A- A4 D7 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 21[] B5 ®
storage mode. With CEAB and GAB both low, A6 [110 2°Ié B6 (a]
the 3-state B outputs are active and reflect the A7 Q1 19} B7
data present at the output of the A latches. Data 1213141516 17 18
R fun W om Vo Yo W W N |
flow from B to A is similar, but requires using the @0 O Om @ o
CEBA, LEBA, and GBA inputs. 2 lﬁ 22 |$ ’é 2
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 GAB A TO Bt 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 f_lg_vl_is Mn: B-tg—_A_«_ﬂow control is the same
except uses CEBA, LEBA, and GBA.
+Before low-to-high transition of LTEAB.
UNLESS OTHERWISE NOTED this document contains . Copyright © 1987, Texas Instruments Incorporated
FROBICTON DA temilr S o Texas WP
|;:?I|$;:|ol;°1:|t:. p?’ Texas .Instrumengs standard l EXAS 2-261
warranty. Production rmmsmg does not necessarily N STRU M E NTS
nclude testing of all parameters.
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SN54F543, SN74F543
OCTAL REGISTERED TRANSCEIVERS WITH 3-STATE OUTPUTS

logic symbolf logic diagram
— (2) GaR 2
GBA ———I 1EN3 —_(23)
CEBA 23) &1 CEBA
TeBa-l_ = 1c5 -
Gas -2~ 2ens
=== _(11) —_(13)
CEAB———b] G2 GAB
1EAB -12_raf 2c6 rj D JALL
a2 .Vlls ) P it TeAs 14
LEAB
A2 ] B2
(5) (20) b
A3 B3 [
Pt = Hrb TR
A4—m B4 1D
(7) (18) ‘L . v
A5—t 3— BS \ ,
2 ® f TO 7 OTHEN CHANNELS
a6 17)
U —: I Pin numbers shown are for DW, JT, and NT packages.
(9) - )
g' a7 1 (16) a7
0 a9 ot 0s e
o
Py This symbol is in accordance with ANSI/IEEE Std 91-1984 and
(%] IEC Publication 617-12.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SUPPlY VOIAGE, VO - -+t v v v vttt e e e -05Vto7V
Input voltage (excluding /O ports)¥ . . ... .. . -1.2Vto7V
INPUL CUITENT . o o oot e e e e e e e et e 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. . ............................ -0.5 Vto Vce
Current into any output in the low state: SN54F543 (A1 thru A8) . ................... 40 mA
SN54F543 (B1thruB8) .. ................... 96 mA
SN74F543 (A1 thruA8) ..................... 48 mA
SN74F543 (B1thruB8) . ................... 128 mA
Operating free-air temperature range: SNB64F543 ... ....................... -55°C to 125°C
SN74F543 . . ... 0°C to 70°C
Storage temperature range . . .. .. ..o v vttt ittt e -65°C to 150°C

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

2-262 TeExas {i’
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SN54F543, SN74F543
OCTAL REGISTERED TRANSCEIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

SN54F543 SN74F543 UNIT
MIN NOM MAX MIN NOM MAX
Vcc  Supply voltage 4.5 5 5.5 4.5 5 5.5 Vv
ViH  High-level input voltage 2 2 \
ViL  Low-level input voltage 0.8 0.8 v
ik Input clamp current o -18 -18 mA
) A1 thru A8 A -3 -3
loH High-level output current ST BE 0‘00 N -5 —5 mA
loL  Low-level output current A1 thru A8 N 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)

SN54F543 SN74F543
ARAMETER TEST ITION UNIT
PARAME ST CONDITIONS MIN TYPT MAX | MIN TYPT MAX
VIK Vcg =45V, || = —18 mA -1.2 -1.2 Vv 2
loq = —1mA 2.5 3.4 25 34
A
Al thru AB o4 = ~3 mA 24 33 24 33
v Vee = 45V [lgy = —3mA 2.4 33 2.4 3.3 v @
OH | B1 thru B8 IOH = —12 mA 2 3.2 8
IOH = - 15 mA 2 3.1 -
Any output Vee =475V, Io4 = —1mAto -3 mA 2.7 (/)]
oL = A 0.3 .270.6
A1 thru A8 oL = 20m 3.0 ©
oL = 24 mA R 035 05 -
VoL Vcec =45V \ i+
o1 tre B8 loL = 48 mA 0.38_ 0.55 a
loL = 64 mA S 0.42 0.55
G, LE, and CE Vi=7V il 0.1 0.1
I vee = 5.5V A
| A and B cc Vi =55V 7 ] "
G, [E, and CE 20 20
x4 Aand B Vecc =55V, V=27V 70 70 HA
G, LE, and CE -1.2 -1.2
=55V, V| =0 A
Wt R and B Vec =55V, Vi =05V ~0.65 065 |
A1 thru A8 ~60 ~150 | -60 ~150
5 -5 -
'0s” Mg BB Vee =55V, Vo =0 ~100 ~225 |-100 5| ™
IcCH Vec =565V 67 100 67 100 mA
IceL Voo = 55V 83 125 83 125 | mA
lccz Ve = 5.5V 83 125 83 125 | mA

TAll typical values are at Vcc = 5V, Tp = 25°C.
*For 1/0 ports, the parameters I 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.

Texas {i’ 2-263
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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)

Veec =5 V. Vgg = 45Vtob5YV,
TA = 25°C TA = MIN to MAXT ONIT
"F543 SN5AF543 SN74F543
MIN MAX MIN MAX MIN MAX
tsu Z?c‘:lpe:':l:; data before High or low 3 3.5 ns
th ::::‘ 2::;':“3 after High or low | " 3 k 3.5 ns
switching characteristics (see Note 1)
Vg =56V, Vec =45Vtob5V,
CL = 50 pF, CL = 50 pF,
R1 = 500 Q, R1 = 500 Q,
PARAMETER | FROM o R2 = 500 2, R2 = 500 2, uNIT
(INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAXT
F543 SN54F543 SN74F543
2 MIN TYP MAX | MIN MAX MIN MAX
thLH 2.2 5.1 7.5 2.2 8.5
tPHL AorB BorA 2.2 16 6.5 N 2.2 7.5 ns
E tpLH - R 3.7 8.1 11 41 12.5 N,
= tPHL 3.7 8.1 1 & 71 12.5
o tPLH — 3.7 8.1 K X 12.5
n tPHL LEAB B 3.7 8.1 1 o 4.1 12.5 ns
g tpzH - oo 2.2 6.6 S 2.2 70 -
o© tpzL 3.2 7.1 105 3.2 12
o tPHZ _ 1.7 5.6 8 1.7 9
Pz Gor CE AorB 17 . 51 75 1.7 85 ns

TFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 1: Load circuits and waveforms are shown in Section 1. '

2-264 TExas {'P
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SN54F544, SN74F544
OCTAL REGISTERED TRANSCEIVERS WITH 3-STATE OUTPUTS

D2942, MARCH 1987 —~REVISED JANUARY 1989

® 3-State Inverted Outputs SN54F544 . . . JT PACKAGE
i 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

® Dependable Texas Instruments Quality 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

. . . L SN54F544. . .FK PACKAGE
independent control in either direction of (TOP VIEW)

data flow. For the SN54F544 and SN74F544,

’ . ol 2
respectively, the A outputs are characterized to - |m IE %) Ulﬁ -
sink 20 or 24 milliamperes while the B outputs <loia =z >10 m »
are characterized for 48 or 64 milliamperes. The ik 27 2827 % -
'F544 inverts data in both directions. A2 s 2s5(] B2 8
The A-to-B Enable (CEAB) input must be low in A3 D6 24[] B3 q.:,
order to enter data from A or to output data from A4 Q17 23] B4
B. Having CEAB low and LEAB low makes the A- NC-p8 22[J NC S
to-B latches transparent; a subsequent low-to- A5 19 21[] 85 ©
high transition of LEAB puts the A latches in the A6 P10 20} B6 Q
storage mode. With CEAB and GAB both low, A7 pn 19( B7
the 3-state B outputs are active and reflect the ,'—2. ,'—3, ,’_4”1_.5 ,lﬂe ;_7, ,1_8,
data present at the output of the A latches. Data 0 Q o 2
flow from B to A is similar, but requires using the < 5 I<
CEBA, LEBA, and GBA inputs. St
The SN54F544 is characterized for operation NC_,NC’ internal connection
over the full military temperature range of
-B5°C to 125°C. The SN74F544 is FUNCTION TABLE
characterized for operation from 0°C to 70°C. INPUTS LATCH STATUS | OUTPUT BUFFERS
CEAB LEAB GAB A to BY 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
1 A-to-B data flow is shown: B-to-A flow control is the same except
uses CEBA, [EBA, and GBA
$Before low-to-high transition of LEAB.
UNLESS OTHERWISE NOTED this document contains ) Copyright © 1987, Texas Instruments Incorporated
oy RO O X Texas WP
Inr the ums of Texas Innnmx standard l EXAS 2-265
‘ld!‘l testing of -IW“ meters. necessaclly NSTRUMENTS
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SN54F544, SN74F544
OCTAL REGISTERED TRANSCEIVERS WITH 3-STATE OUTPUTS

logic symbolt o logic diagram

Gea—2 o jena Gea2

cesa 23w an T EE]

tesa-1L ol ics W
— (13) LEBA

GaB 2L~ 2eNg

ceas - _rd 62 a5 13

LEABM 2C6 l_j an
(3) 1 (22) CEAB

M vs 5D‘:I_B' — (14
6D D a4 LEAB

»
N
@

4
\ 4

(21) |
c1 (22)
a3 (5) (20) s A1 1D o-¢>— B1
(6) (19) 8a —{c1 &0
1D

(7) (18)
BS

1

;
1

|
1

2 vv r
262, mﬁlne TO 7 OTHER CHANNELS
U [£:)] (16) Pin numbers shown are for DW, JT, and NT packages.
A7 B7
g = ]
(10) (15)
A8
» 1 N g
3
(1] tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
&  [EC Publication 617-12.
absolute maximum rating over operating free-air temperature range (unless otherwise noted)
Supply Voltage, VO G -+« v v vt e -05Vto7V
Input voltage (excluding 1/0 ports)¥ . . ... ... ... e -1.2Vto7V
INPUL CUITENt . . . . e e e e e e e e -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. . . . .......................... -0.5 Vto Vce
Current into any output in the low state: SN54F544 (A1 thru A8) ....... P 40 mA
SN54F544 (B1thruB8) ..................... 96 mA
SN74F544 (A1 thruA8) . .................... 48 mA
SN74F544 (B1thruB8) .................... 128 mA
Operating free-air temperature range: SN54F544 . ... ...................... -55°C to 125°C
SN74FB44 . . . ... ... . .. 0°C to 70°C
Storage temperature raNge . . . ... ..o in v vt ie e e -65°C to 150°C

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

2-266 Texas *i’
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SN54F544, SN74F544
OCTAL REGISTERED TRANSCEIVERS WITH 3-STATE OUTPUTS

recommended operating conditions

SN54F544 SN74F544 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 Y 2 \2

ViL  Low-level input voltage N 0.8 0.8 Vv

K Input clamp current & -18 -18 mA

. A1 thru A8 o -3 -3
- a\

loH High-level output current BT o B8 00 =73 5 mA

! Low-level output current Al thru A8 Rl 20 24 A

oL B1 thru B8 a8 6a | "

TA Operating free-air temperature -55 125 0o 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)

SN54F544 SN74F544
PARAMETER TEST CONDITIONS o Tvet wax T wm - Tvet max] UNT
ViK Vec =45V, I = —18 mA -1.2 -1.2 v 2
IoH = —1 mA 25 34 25 3.4
Al thru A8 oH = -3 mA 24 33 24 33
v Vec =45V |lgy = -3 mA 24 33 24 33 v 3]
OH | g1 thru B8 oM = —12 mA 2 32 o
oH = - 15 mA PEEX 2
Any output Vcec =475V, Io4 = -1 mAto ~3 mA 2.7 7,
A1 thru AB oL = 20 mA 03 0.5 ©
v Vee = 4.5V oL = 24 mA 0.35 0.5 v -
oL 51 e B cc==% foL = 48 mA 0.38_ 0.55 8
oL = 64 mA K 0.42 0.55
G, LE, and CE Vi=7V o 0.1 0.1
" Awds Vee =88V I Tssv ~ 1 ] ™
G, LE, and CE & 20 20
[T°F A and B Vec =56V, V=27V oy 70 70 rA
G, LE, and CE -1.2 -1.2
=565V, =0. A
W a8 Vec =85V, V=085V ~0.65 ~065|
A1 thru A8 - 60 -150 | -60 - 150
§ = =
'0S” 57 thwu B8 Vec = 85V, Vo =0 ~100 ~225 |-100 25| ™
IccH Vee = 65V 67 100 67 100 | mA
IccL Veec =65V 83 125 83 125 mA
lccz Vee =55V 83 125 83 125 mA

TAll typical values are at Vo = 5 V, Ta = 26°C.
*For 1/0 ports, the parameters Iy and Iy 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.

Texas % 2.267
INSTRUMENTS
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SN54F544, SN74F544
OCTAL REGISTERED TRANSCEIVERS WITH 3-STATE OUTPUTS

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

Vee = 5V, Vcc = 45Vto55V,
TA = 25°C TA = MIN to MAXT ONIT
‘'F544 SN54F544 SN74F544
MIN MAX MIN MAX MIN MAX
N Setup time, data before High or low 3 ’\”:g 3 ns
SU Jatch enable 9 O\OQ\)/‘\%‘(*
. Hold time, data after High or low 3 P a ns
latch enable
switching characteristics (see Note 1)
Veec =5V, Vgc =45Vto55V,
CL = 50 pF, CL = 50 pF,
R1 = 500 Q, R1 = 500 Q,
FROM TO R2 = 500 @, R2 = 500 @,
PARAMETER (INPUT) (OUTPUT) Th = 25°C Ta = MIN 1o MAX UNIT
'F544 SN54F544 SN74F544
2 MIN TYP MAX MIN MAX MIN MAX
tPLH 2.2 6.6 9.5 2.2 10.5
PHL AorB BorA 2.2 76 6.5 2.2 75 ns
) tpLH — 5.2 9.6 13 o5 5.2 12.5
o tPHL LEBA A 3.2 6.6 95 s 3.2 10.5 ns
o tPLH — 5.2 9.6 13 e 5.2 145
n PHL LEAB B 3.2 6.6 95 3.2 10.5 ns
=2 tpzH _ 2.2 6.6 9 2.2 10
4 tPzL GorCE AorB 3.2 7.1 0.5 3.2 12 ns
~ tPHZ _ 1.7 5.6 8 1.7 9
@ tpLz Gor CE AorB 17 5.1 75 1.7 8.5 ns
TFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 1: Load circuits and waveforms are shown in Section 1.
+ip
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SN54F563, SN74F563
OCTAL D-TYPE TRANSPARENT LATCHES
WITH 3-STATE OUTPUTS

D3034, JUNE 1987 —REVISED JANUARY 1989

® 8 Latches in a Single Package SN54F563 . . . J PACKAGE
SN74F563 . . . DW OR N PACKAGE
® 3-State Bus-Driving Inverting Outputs (TOP VIEW)
® Full Parallel Access for Loading oc Vee
® Buffered Control Inputs 102 10
) ) 20(s 2@
® Package Options Include Plastic ‘‘Small ap[a 3a
Outline’” Packages, Ceramic Chip Carriers, ap[s 4a
and Standard Plastic and Ceramic 300-mil 50 [s 53
DiPs 607 60
o 708 70
description 8D E9 8d
These 8-bit latches feature three-state outputs GND o C
designed specifically for driving highly capacitive
or relatively low-impedance loads. They are SN54F563 . . . FK PACKAGE
particularly suitable for implementing buffer (TOP VIEW)
registers, 1/0 ports, bidirectional bus drivers, and o
working registers. Qe |8 §|9 2
The eight latches are transparent D-type latches. 3 2 12079
When the enable (C) is high, the Q outpgts will 30f4 180 28 »
follow the complements of data (D) inputs. 4oh s 170 38 -’
When the enable is taken low, the output will be 50f]6 16( 40 8
latched at the inverses of the levels that were 60f 7 15[} 58 Lz
set up at the D inputs. -ohs 14 63 7]
A buffered output-control input can be used to 9 10111213 S
place the eight outputs in either a normal logic 50000 ©
state (high or low logic levels) or a high- g on o
impedance state. In the high-impedance state
the outputs neither load nor drive the bus lines
significantly. The high-impedance state and FUNCTION TABLE
increased high-logic level provide the capability (EACH LATCH)
to drive the bus lines in a bus-organized system
R R INPUTS
without need for interface or pull-up ENABLE OUTPUT
components. 5 ¢ b Q
The output control (OC) does not affect the L H H L
internal operation of the latches. Old data can L H L
be retained or new data can be entered while the L L X Qo
outputs are in the high-impedance state. H X X z
The SN54F563 is characterized for operation
over the full military temperature range of
—-55°C to 125°C. The SN74F563 is
characterized for operation from 0°C to 70°C.
UNLESS OTHERWISE NOTED this document contains . Copyright © 1987, Texas Instruments Incorporated
PRODUCTION DATA information current as of /}
publication date. Products conform to specifications
per the terms of Texas Instruments standard 2-269

warranty. Production processing does not necessarily lNST RUMENTS
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SN54F563, SN74F563
OCTAL D-TYPE TRANSPARENT LATCHES
WITH 3-STATE QUTPUTS

logic symbol T logic diagram (positive logic)

1 g
OC-—“—)—D‘EN 6_6(.:1: [
can °—>7
At - c1 (19) 1
— [ 1D
1D 2 1D 4 >~———(::') 10 = (18)
202 - 18) o5 @ 1 26
a0 (4) (17) 3a D 1D
4D (5) (16) 43
(6) (15) c1 (17)
5D 50 (a) 30
6D (7) (14) 60 3D 1D
o o g
_ c1 (16)
8D 8Q !
(5) 4G
4D 1D
TThis symbol is in accordance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12 c1 $¢“—5)56
2 Pin numbers shown are for DW, J, and N packages. 5D (6) 1D
c1 (14), a
w) 602 10 % 5‘*—6
)
® o1 ’_{5,,(1_3)
7!
g 708 D a
[¢] .
o © c1 (‘IZ)lsﬁ
o 8D 1D
i
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SN54F563, SN74F563
OCTAL D-TYPE TRANSPARENT LATCHES
WITH 3-STATE OUTPUTS

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

Supply voltage, VG - -« v oo et -05Vto7V
Input voltaget .. ... L -1.2Vto7V
INPUL CUITENT . . . e e e 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 . .. ......................... -0.5V to Vcc
Current into any output in the low state: SNB4F563 .. ... ...............cvvun.... 40 mA
SN74F563 ... ... 48 mA

Operating free-air temperature range: SNB4F563 . .. ... ................... —-556°C to 125°C
SN74F563 . .. ... 0°C to 70°C

Storage temperature range . .. . ... .. v vt i i e —-65°C to 150°C

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

recommended operating conditions

SN54F563 SN74F563 UNIT
MIN NOM MAX MIN NOM MAX
Vce  Supply voltage 4.5 5 55| 45 5 55| V 2
Vi4 High-level input voltage 2 & 2 v
Vi Low-level input voltage o 0.8 0.8 \
ik Input clamp current S -18 -18 mA 2
loH High-level output current < -3 -3 mA g
loL  Low-level output current a 20 24 mA =
Ta  Operating free-air temperature -55 125 0 70 °C (/5]
electrical characteristics over recommended operating free-air temperatuare range (unless otherwise g
noted) (a]
SN54F563 SN74F563
PARAMETER TEST CONDITIONS MIN_ TYPE MAX | MIN TYPE MAX UNIT
VK Vce = 4.5V, I} = -18 mA -1.2 -1.2 \
loH = =1 mA 2.5 3.4 2.5 3.4
VoH Vee = 45V lgH — —3mA 24 33 24 33 v
Ve = 475V, IoH = -1 to —3 mA 2.7
loL = 20 mA 0.30 0.5
VoL Vee = 45V loL = 24 mA - 035 05|
lozH Vee = 5.5V, Vg =27V ) 50 | uA
lozL Ve = 55V, Vg = 0.5V &7 -80 —50 | uA
[ Vee = 5.5V, Vi =7V kS 0.1 0.1 ] mA
WH Vee = 6.5V, V=27V o 20 20 rA
L Vce = 6.5V, Vi =05V < -0.6 -0.6 mA
1os 8 Vce = 5.5V, Vo =0 - 60 —-150 | -60 -150 | mA
lccz Vcec = 5.5V, See Note 1 38 61 38 61 mA
*All typical values are at Voc = 5V, Ta = 25°C.
Not more than one output shouli_be shorted at a time and the duration of the short circuit should not exceed one second.
NOTE 1: Iccz is measured with OC at 4.5 V and all other inputs grounded.
- Texas W
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SN54F563, SN74F563

OCTAL D-TYPE TRANSPARENT LATCHES

WITH 3-STATE OUTPUTS

timing requirements

Veg =5V, Vee = 45Vtob5YV,
TA = 256°C Ta = MIN to MAX? uNIT
‘'F563 SN54F563 SN74F563
MIN .. MAX | MIN MAX | MIN MAX
tsu Setup time, data before enable Cl 2 2 Rl 2 ns
th Hold time, data before enable C! 3 3 DY e 3 ns
tw ~ Pulse duration, enable C high 6 6 g 6 ns
switching characteristics (see Note 2)
Vec =5V, Vee = 45Vto55YV,
CL = 50 pF, CL = 50 pF,
R1 = 500 @, R1 = 500 Q,
FROM T
PARAMETER (I:POUT) ( OUTOPUT) R2 = 500 Q, R2 = 500 Q, UNIT
TA = 25°C TA = MIN to MAXT
‘F563 SN54F563 SN74F563
) MIN TYP MAX MIN MAX MIN MAX
. . . 1 . 1
2 tpLH b Q 3.2 6.5 9| 3.2 2| 3.2 0 ns
tPHL 22 48 7] 22 Wt 9] 2.2 8
tpLH 42 8.1 1] 42 o8V 14 ] 42 13
[ Q Ao ns
lw ] tPHL 22 6.2 7| 22 ¢ 9| 22 8
2 tpzH 5 a 12 73 10| 1.2 125 | 1.2 N -
Y tpzL 1.2 47 65| 1.2 9] 1.2 7.5
wn tPHZ a 1.2 4.3 6| 1.2 86| 1.2 7
- tpLz oc 12 37 55| 1.2 75| 1.2 65| "
[5:3
2 TFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
173 NOTE 2: Load circuits and waveforms are shown in Section 1.
TEXAS {?
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SN54F564, SN74F564
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

D3034, SEPTEMBER 1987 —REVISED JANUARY 1989

® 3-State Bus-Driving Inverting Outputs SN54F564 . . . J PACKAGE
SN74F564 . . . DW OR N PACKAGE
Buffered Control Inputs (TOP VIEW)

® Package Options Include Plastic ‘“Small oc [ Vee
Outline’’ Packages, Ceramic Chip Carriers, 1D [z 10
and Standard Plastic and Ceramic 300-mil 20 []3 20
DIPs 3p [ 3a
® Dependable Texas Instruments Quality and ap [Js 4Q
S 5D (e 50
Reliability et
60 [J7 6Q
i 8 7Q
description 70 =
P 8p [ 8Q
These 8-bit flip-flops feature three-state outputs GND [0 CLK

designed specifically for driving highly capacitive
or relatively low-impedance loads. They are
particularly attractive for implementing buffer
registers, I/0 ports, bidirectional bus drivers, and
working registers. aolo 8,0

N —|O >«

The eight flip-flops of the 'F564 are edge-
triggered D-type flip-flops. On the positive _
transition of the clock, the Q outputs will be set 2Q
to the complement of the logic states that were 170 30
set up at the D inputs. The ‘F564 is equivalent 16(] 4Q
to the 'F574 except for having inverted outputs. ‘5E 5Q

1460

SN54F564 . . . FK PACKAGE
(TOP VIEW)

3 2 12019

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
provides the capability to drive the bus lines in
a bus-organized system without need for
interface or pull-up components.

Data Sheets §,)¥]

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 SN54F564 is characterized for operation
over the full military temperature range of
—-55°C to 125°C. The SN74F564 is
characterized for operation from 0°C to 70°C.

FUNCTION TABLE
(EACH FLIP-FLOP)

INPUTS OUTPUT
CLK [o]
L
H
Qo
z

[e]
Ir'r‘v—ol
X rr - -

X X - I|O

UHLE%%D}’)HEHWISE NOTED this document contains Copyright © 1987, Texas Instruments Incorporated

PRODUCTION DATA information current as of i
muhlig;tim: date. Prfnd#cl: cmliform to sgacifitcatjon: TEXAS

r the ‘terms of Texas Instruments standar
Hearranty. Productin procesing 40 not necessar INSTRUMENTS

nclude tosting of all parameters. POST OFFICE BOX 655012 « DALLAS, TEXAS 75265
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SN54F564, SN74F564

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

logic symbolt

logic diagram (positive logic)

(1) "
— ot ;,D
e (1)
(1) cLK—Do— ‘ .
cLk ——P>C1 7
Q> C1 [
(2) é (19) ~
10 (2) 0 vk (19) 1a 10 1D f— 10
20 (3) (::) 20
o e
4D . 18) . )
] s o @ (18 __
(U] (1a) » L] - —20
e a2 ‘
7D 70
ap2 a2 o |
. @ p—=Cr> C1 . “Tan
1This symbol is in accordance with ANSI/IEEE Std 91-1984 and 3D 0 -——| ;—-30
2 IEC Publication 617-12.
c1 1
16) _
o ol gl B G (P
Q
=3
[+Y)
n p—or>c1 f
5) _
g' 6p 8 o j (L
2
m .
- b
() P> ¢ : é 14
6D 1) — 60
p—of=> C1 ;
70 i8) 1D ﬂ76
—a>c1 ]
12) .
ap -2 o 02 o
i
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SN54F564, SN74F564
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

absolute maximum ratings over operating free-air temperature range

Supply voltage, VCC - -« - o oo i -05Vto7V
Input voltaget . .. ... -1.2Vto7V
INPUL CUITENT . . . . . 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 . . .. ................. ... .. .. -0.5 V to Vcc
Current into any output in the low state: SN54F564 . ... ... ... ... ... .. ... ... ... 40 mA
SN74F564 . .. ... . ... . 48 mA

Operating free-air temperature range: SN54F564 . . ....................... -55°C to 125°C
SN74F564 . .. ... .. . 0°C to 70°C

Storage temperature range . ... ... .. ..ot ui it —-65°C to 150°C

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

recommended operating conditions

SN54F564 SN74F564 uNIT
MIN NOM MAX MIN NOM MAX
vee Supply voltage 4.5 5 55| 45 5 55| V 2
ViH High-level input voltage 2 i 2 v
Vi Low-level input voltage L 0.8 0.8 v
K Input clamp current <3 -18 -18 mA 3
10H High-level output current Sl -3 -3 mA 8
loL Low-level output current & 20 24 mA e
TA Operating free-air temperature -55 125 [¢] 70 °C (7)]
electrical characteristics over recommended operating free-air temperature range (unless otherwise "g
noted) o
SN54F564 SN74F564
PARAMETER TEST CONDITIONS MIN_ TYPE  MAX MIN_ TYPE  MAX UNIT
ViK Ve = 4.5V, | = —18 mA 1.2 1.2 v
loH = —1 mA 25 3.4 25 3.4
VoH vee = 45V loH = —3 mA 24 33 24 33 v
Vee = 475V, IoH = —1to —3mA o 2.7
VoL Vee = 4.5V, loL = 20 mA 03" 05 v
Vee = 4.5V, oL = 24 mA P 035 0.5
10ZH Vee = 5.5V, Vg = 27V IS 50 50 | A
lozL Vee = 5.5V, Vo =05V L -50 -50 A
Iy Vee = 5.5V, Vi=7V 0.1 0.1 | mA
IH Vee = 5.5V, Vi = 27V 20 20 | 4A
he Vce = 5.5V, Vi =05V -0.6 -0.6 mA
log$ Vee = 5.5V, Vo = 0 -60 ~150 | -60 -150 | mA
iccz Vece = 5.5V, See Note 1 55 86 55 86 mA

* Al typical values are at Vog = 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 1 second.
NOTE 1: Igc is measured with OC at 4.5 V, all other inputs grounded.
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SN54F564, SN74F564 .
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

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

Vee =5V, Vecec = 45Vto55YV,
TA = 25°C TA = MIN to MAX? uNIT
‘'F564 SN54F564 SN74F564
MIN MAX | MIN MAX | MIN MAX
fclock Clock frequency 0 100 0 60 0 70 | MHz
Data high 2 2.5 < 2
t. ti f T2
su Setup time before CLKT Data low 3 2 R 2 ns
i Data high 2 2 o 2
1 Hold t 1 LK?
h old time after C Data low 2 25 < 2 ns
CLK high 5 7 7
t. Pul i
w ulse duration LK Tow 5 5 5 ns
switching characteristics (see Note 2)
Vee =5V, Vcec =45Vt 55V,
2 CL = 50 pF, CL = 50 pF,
R1 = 500 @, R1 = 500 Q,
PARAMETER (:\:f:}n:) ( OU‘:'OPUT) R2 = 500 Q, R2 = 500 Q, UNIT
o TA = 25°C TA = MIN to MAXT
Y ‘F564 SN54F564 SN74F564
8 MIN TYP MAX | MIN MAX | MIN MAX
" fmax 100 60 70 MHz
tPLH 3.2 6.1 8.5 3.2 A 10.5 3.2 10
CLK o) e
a PHL 32 61 85| 32 oo .n 11| 32 0] ™
(4] tpzH o a 1.2 8.6 11.5 ] 1.2 ¢V ot 14 ] 1.2 12.5
7 2L 12 54 75| 1.2 0] 12 85|
1] 1.2 4.9 7 1.2 1.2 8| .
PHZ oc - a 8 ns
tpLZ 1.2 3.9 5.5 1.2 7.5 1.2 6.5
tFor conditions shown as MIN or MAX, use the appropriate value specified under R ended Op ing Conditions.

NOTE 2: Load circuits and waveforms are shown in Section 1.
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SN54F568, SN54F569, SN74F568, SN74F569
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND
BINARY COUNTERS WITH 3-STATE OUTPUTS

D2932, MARCH 1987 —REVISED JANUARY 1989

3-State Q Outputs Drive Bus Lines Directly SN54F568, SN54F569 . . . J PACKAGE
SN74F568, SN74F569 . . . DW OR N PACKAGE
® Counter Operation Independent of 3-State (TOP VIEW)
Output up [T
® Fully Synchronous Clear, Count, and Load CLK E2
A3
® Asynchronous Clear Also Provided B (s
® Fully Cascadable c(s
: D L6
® Package Options Include Plastic ‘‘Small ENP E7
Outline’’ Packages, Ceramic Chip Carriers, ACLR (s
and Standard Plastic and Ceramic 300-mil SCIR [Jo
DIPs GND o’
® Dependable Texas Instruments Quality and
Reliability SN54F568, SN54F569 . . . FK PACKAGE
s (TOP VIEW)
description
%2 88
The 'F568 decade counters and 'F569 binary <05 SR 2
counters are programmable, count up or down,
2 12019
and offer both synchronous and asynchronous
clearing. All synchronous functions are executed B4 18] _CO ﬂ
on the positive-going edge of the clock. cis 170G M)
D[)s 16(] aa [}
The clear function is initiated by applying a low ENP N7 15[} ag i
level to either Asynchronous Clear (ACLR) or ACLR N8 14[] ac »n
Synchronous Clear (SCLR). Asynchronous 10111213 S
(direct) clearing overrides all other functions of -]
the device, while synchronous clearing overrides (o]

[
)
‘U
n

ok o

z ’< |5 le]
only the other synchronous functions. Data is oR
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.

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 as shown in the CCO function table. CCO does not have
the glitches_ commonly associated with a ripple- le-carry output. Cascading is normally accomplishd by
connecting RCI 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 temperature range
of —55°C to 125°C. The SN74F568 and SN74F569 are characterized for operation from 0°C to 70°C.

UNLESS OTH!IWISE NOTED this document contains

PRODUCTION D information current as of /}

penis e tz"#:r;:°?:m;z:r:“::::'izc: Texas W
3 doss not necessarily INSTRUMENTS

warranty.
ncludo '.’“.' of I'mﬂmmn POST OFFICE BOX 655012 * DALLAS, TEXAS 75265 2-277

Copyright © 1987, Texas Instruments Incorporated




SN54F568, SN54F569, SN74F568, SN74F569
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND
BINARY COUNTERS WITH 3-STATE OUTPUTS

CCO FUNCTION TABLE

INPUTS OUTPUT
SCLR | LOAD | ENP ENT TC* CLK [
L X X X X X H
X L X X X X H
X X H X X X H
X X X H X X H
X X X X H X H
H H L L L 1) u
* = TC is generated internally
H = High voltage level
L = Low voltage level
X = Don’t care
FUNCTION TABLE
INPUTS
G ACIA SCIR TOAD _ENT __ENP__ UD __ CiK OPERATION
2 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
v L H H L X X X 1 Load
2 L H H H L L H t Count Up
o L H H H L L L t Count Down
(7] L H H H H X X X Inhibit Count
=2 L H H H X H X X Inhibit Count
o®
2
® logic symbolst
'F568 'F569
CTRDIV10 CTRDIV16
E(T")—’—B EN10 G -‘(17;)--5 EN10
vl M1 [UP] u/p 4 M1 [UP]
_E M2 [DOWN] _E M2 [DOWN]
cLK ﬁ’-E> C5/1,4,7,8+/2,4,7,8 — CLK (—"'lE;> C5/1,4,7,8+/2,4,7,8 -
z6 26
R 67892 e EI s I 6789 > 55
A N P AN N P :
serR-2L B ger=0 1,7 (CT=9) GO ;”—gl-m serR -8 N ger-0 1,7 (CT=15) G9 ;jgg—)n—co
w_AT)'(-u-’ﬁ M3 [LOAD] 2,7 (CT=0) GO - E—AE“—”t M3 [LOAD] 2,7 (CT=0) GO =
M4 [COUNT] M4 [COUNT]
AerR -2 cT=0 ActR-8__{cr-o
@ B L (16) @) 1 L e
A 3,50 10V}———0a A 3,5D 10V }———aa
5@ (15) og g 4 18) oo
(5) (14) (5) (14)
M) RED NI 3y ¢
D Qp D Qp
tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
*ip
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SN54F568, SN74F568
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS
WITH 3-STATE OUTPUTS

'F568 logic diagram (positive logic)

I (17) :{>
us >
(2 N ™\, (18)
G TS > ~ar cco
(U] +So— RCO
ENP ——— |
B
. D
SCLR {7y D:
LOAD L/ ]
L o & (16)
> 1,2,4T/C3 L 110 q
acR & >o R
@) +17,2,3R
A 1.2,3D
— M1 :—‘
p—— M2
~<3—Cg
kwﬁ =
4 > 1,2,4T/C3 LI
‘ R
17.2,3R
g 4 1.2,3D
— M1 P
e
— ) G4
i b 1,2,4T/C3 p_&__“;‘.l ac
R b
5 112,38
¢t 1.2,3D
— M1 P
—T—1 M2
—— I
‘\_\————._G_q
) Ga
L] 1,2.4T/C3 D&_(Lﬂ ap
R -
8 11238
D 1,2,3D
L m1
w2

Logic diagrams for the four flip-flops are shown separately.

Data Sheets H
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SN54F569, SN74F569
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS
WITH 3-STATE OUTPUTS

'F569 logic diagram (positive logic)

g Un ’ <{>

(1)

ub of>——
ck 2 >o [ 18 x5
ENT (12) D
)
ENP :
~ (19)
} De RCO
]
- i D
LOAD T )
<>7,2,4T/C3 r,_q[;
e 8 f>o dr QA
41,2,3R
E a2 1230 [
r=3 — M1
o M2
[72]
: —4
3 N
~ 1 G4
» / —>7,2,4T/C3 |, “5 + LI,
R
41,2,3R
g & 1230 p
b— M1
M2
4
4.:_f‘ G4
o>7,2,47/C3 D_;ﬂ’. ac
o R
41.2,3R
c & 1230 P
— M1
8:0 M2
»
3 ) G4
L o> 7,2.47/C3 o__&__‘ﬁ ap
i
41,2,3R
p {8 1,2,3D D
L{m1
M2
Logic diagrams for the four flip-flops are shown separately.
i
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SN54F568, SN54F569, SN74F568, SN74F569
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 G4
CIK ——op> 1.2.47/C3 . a
CIR ——qg| R a1
SYNC RESET (INTERNAL) 4-1.2.3R 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

CLR
Q1
‘w &»‘
L
DATA —
MODE1 —
MODE2 p
Q2
|
1 _
[oK]
FUNCTION TABLE, EACH FLIP-FLOP
COUNTER INPUTS FLIP-FLOP INPUTS OUTPUTS
ACLR SCLR  LOAD CLK | CIR MODE1 MODE2 TE CLK DATA a a
L X X X L X X X X X L H
H L X 1 H L H X ! X L H
H H L t H H H X 1 H H L
H H L 1 H H H X 1 L L H
H H H 1 H L L H 1 X Qo Qo
H H H T H L L L i X Qo Qp
i
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SN54F568, SN74F568
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS
WITH 3-STATE OUTPUTS

'F568 typical load, count, and inhibit sequences

B L

oo N P
w Y KoonTcamey

N KooNT CaRe Y

| ! [

(] ] | R\ DON'T cAREXN
| ! ] !
1 ! P 1

A R oon*rcms N | t\\ \ DON'T CARE W
. | 1

X DONTCARE \\]uL\ \ i DON'T CARE N N
! i HIL !

c N\ DONTCARE \‘h&\ MNN DON'T CARE N
[ o ! T 1

b RNN\DONT CARENYY | N DON'T CARE N

T
aa | | | | l ] 1 | (AN ] J 1 | 1
[}

sjeaysg eieq H

[

[}

1 ] [} ] I

og 1 1 HI-Z g 1 1

1 ! ) ] [} |

ac | | | 1 HI-Z BER |

| T ] T |

ap ! | | | 1 NHARY | ] [

| | [} | 1 |

ACO 1 [ ! L_J '

| | | ] | ]

eeo |1 2 |o l la L‘E 1 2 a ! 3 2 1 0 us a‘

| “'col.:jpm"' ' " —————COUNT UP—"‘—-—coum oowu—-b‘(mmsut coumme)‘

ASYNC SYNC SYNC
CLEAR CLEAR LOAD
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SN54F569, SN74F569
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS
WITH 3-STATE OUTPUTS

'F569 typical load, count, and inhibit sequences

& 1

o

SCIR |__|_|

toas NN |

o N [EEEEY I e

uib : : ] @nam A N
.
B 2O T EARE Y T PR 2R iy
‘

! L1
o NON\8oNT.care XY : TR 24T 64 TR
[} 1

P s (TN e N e B 0 I e B e B e ¥
] INENNE | 1
Y —

] ]

|

Data Sheets H

1.

ag

i

Qc
1

Qp

" RCi

3
Ol

g

15 14

uO 1 2 3 4 3 2 1 0
COUNT UP———q‘— COUNT DOWN——*INH!MT COUNTING’I

1 2 [} 13 14 16
l F_ COUNT, l
upP
ASYNC SYNC SYNC
CLEAR CLEAR LOAD
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SN54F568, SN54F569, SN74F568, SN74F569
SYNCHRONOUS 4-BIT UP/[DOWN DECADE AND
BINARY COUNTERS WITH 3-STATE OUTPUTS

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

SUPPIY VOItAgE, VG - -« vt ettt e et e e e e -05Vto7V
Input voltaget . ... ... e e e e e e e e -1.2Vto7V
Input current . . . .. e e e e —30 mA to 5 mA
Voltage applied to any output in the disabled or power-off state . . . ............. -0.5t05.5V
Voltage applied to any output in the high state . . .............. [ -0.5 Vto Vce
Current into outputs in the low state: RCO, CCO ............ ... iiiiiiniinnennnn. 40 mA

Any Q; SN54F568, SN54F569 . ................ 40 mA

Any Q; SN74F568, SN74F569 . ................ 48 mA
Operating free-air temperature range: SN54F568, SN64F569............... —-55°C to 125°C

SN74F568, SN74F569 .................. 0°C to 70°C
Storage temperature range . . ... ... ...ttt e —-65°C to 150°C

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

recommended operating conditions

SN54F’ SN74F’ UNIT
2 MIN  NOM MAX MIN  NOM MAX
Vce - Supply voltage R : E 4.5 5 5.5 4.5 5 5.5 v
VIH High-level input voltage 2 X 2 \"
o ViL Low-level input voltage ] : . 0.8 0.8 v
2 Vik Input clamp current : -18 -18 mA
:, IoH High-level output current 2(;\({),0(:00 - ” - :; :; mA
g | Low-level output current’ RCC, CCo "'::i“ 20 20 mA
o oL P Any Q 20 24
"m" TA Operating free-air temperature -55 125 V) 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
SN54F’ SN74F'
PARAMETER TEST CONDITIONS MIN_ TPt Wax | MIN TYPE  MAX UNIT
ViK Vcec = 4.5V, lj = —18 mA -1.2 -1.2 \
Vee =45V, IoH = —1 mA 2.5 3.4 2.5 3.4
vou | AnY outeut Voc = 475V,  loH = —1mAto —3mA 2.7 v
Any Q Vee = 4.5V, IoH = -3 mA 2.4 3.3 2.4 3.3
RCO, CCO Vec =45V, loL = 20 mA 03 05 03 05
VoL Any @ Vce = 4.5V, oL = 20 mA 0.3 0.5 03 0.5 \
Vee =45V, loL = 24 mA o 0.35 0.5
lozH Vee = 6.5V, Vo =27V L B0 50 pA
lozL Vee = 5.5V, Vo =05V . -50 -50 pA
] Vee = 6.5V, V=7V : 0.1 0.1 mA
IIH Vee = 5.5V, V) =27V . 20 20 A
i IE\I:'I;,“TE Vee =565V, V=05V - ‘;: _;: mA
los$ Vee = 5.5V, Vo =0 -60 -150 | -60 -150 | mA
Icc Vee = 5.5V, See Note 1 45 67 45 67 mA

* Al typical values are at Voc = 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.

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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SN54F568, SN54F569, SN74F568, SN74F569
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND
BINARY COUNTERS WITH 3-STATE OUTPUTS

timing requirements

Veec =5V, Vecc = 45Vto55V,
Ta = 25°C Ta = MIN to MAXT oNIT
'F568, 'F569 SNG4F’ SN74F'
MIN MAX | MIN MAX | MIN MAX
folock Clock frequency 0 100 0 90 | MHz
teu Setup time, data (A, B, C, D) 4 45 ns

high or low before CLK?®
Hold time, data (A, B, C, D)

3,
thold  pigh or low after CLK1 3 5 ns

. Setup time, ENP and ENT 5 6
su high or low before CLK* ns
. Hold time, ENP and ENT o
hold  high or tow after CLK1
Setup time, LOAD S
high or low before CLK1 s

Hold time, LOAD

t)
hold  pigh or low after CLK? ° ° ns 2
'F568, high 11 12.5
Setup time, 'F568, low 16.5 17.5
tsu i - ns ]
U/D before CLK*® 'F569, high 1 12.5 -
'F569, low 7 8 8
. Hold time, U/D o o =
hold high or low after CLK? ns %7 ]
Setup time, High 9.5 10.5 ©
tsy _—— ns -
SCLR before CLK? Low 8.5 9.5 ©
. Hold time, SCLR o o . o
hold  1iah or low after CLK?
High 4 4.5
I ion, CLK
tw Pulse duration, CL! Tow 5 55 ns
tw Pulse duration, ACLR low 4.5 5 ns
Inactive-state setup time,
6 7 ns

t,
SU  ACIR high before CLK1#

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'’.
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SN54F568, SN54F569, SN74F568, SN74F569
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND
BINARY COUNTERS WITH 3-STATE OUTPUTS

switching characteristics (see Note 2)

Vee =5V, Vge =4.5Vto5.5V,
Cp = 50 pF, Cp = 50 pF,
R1 = 5009, R1 = 5009,
. FROM !
PARAMETER (INPUT) (OUTroPUT) - R2 = 500Q, R2 = 500 Q, UNIT
Ta = 25°C TA = MIN to MAXT
‘F568, 'F569 SN54F’ SN74F"
MIN  TYP MAX MIN MAX MIN MAX
fmax 100 115 90 MHz
tPLH 2.2 6.1 8.5 2.2 9.5
CLK n;
tPHL Q 3.2 8.6 11.5 3.2 13 s
tPLH 4.7 11.6 15.5 4.7 17.5
CLK RCO n
tPHL 3.2 8.1 1 3.2 12.5 s
tPLH — 1.7 4.1 6 1.7 7
ENT C
tPHL Rco 17 56 8 B K] 9| ™
tPLH = —— 2.7 8.1 11 2%, 2.7 12.5
U/D ('F568 RCO n:
tPHL (Fees) c 32 12.1 16 3.2 8] ™
tPLH = JU— 2.7 8.1 2.7 12.5
U/D ('F569 RC n
2 tPHL (roes) 0 32 7.6 3.2 12 i
tpLH — 1.7 5.1 7 1.7 8
LK
w) tPHL ¢ cco T2 a1 6 1.2 71 ™
Q tPLH [ 1.7 46 65 1.7 7.5
~, ENP, ENT CO n
Q tPHL ¢ 3.2 8.1 1 3.2 12.5 s
tPHL ACLR Q 4.2 9.6 13 4.2 14.5 ns
] tPzZH 1.7 5.1 7 1.7 8
=3 G Q - - . ns
8 tPZL 2.2 5.6 8 2.2 9
t = . .
-~ PHZ g a 1 4.6 6.5 1 7.5 ns
(4 tpLz 1.2 4.1 6 1.2 7
TFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 2: Load circuits and waveforms are shown in Section 1.
&
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SN54F573, SN74F573
OCTAL D-TYPE TRANSPARENT LATCHES
WITH 3-STATE OUTPUTS

D3034, JULY 1987 —REVISED JANUARY 1989

©® 8 Latches in a Single Package SN54F573 . . . J PACKAGE
SN74F573 . . . DW OR N PACKAGE
® 3-State Bus-Driving True Outputs (TOP VIEW)

@ Full Parallel Access for Loading oc [l
® Buffered Control Inputs 1D 42
20 43
® Package Options Include Plastic ‘*Small 3p [a
Outline’' Packages, Ceramic Chip Carriers, 4p s
and Standard Plastic and Ceramic 300-mil 5D s
DIPs 6D E,
® Dependable Texas Instruments Quality and 70 []s
Reliability 8D [
GND [0

description
. SN54F573 . . . FK PACKAGE
These 8-bit latches feature three-state outputs (TOP VIEW)

designed specifically for driving highly capacitive
or relatively low-impedance loads. They are
particularly suitable for implementing buffer
registers, /O ports, bidirectional bus drivers, and
working registers. 3D

0080
o
N -0 >~
3

N

2 12019

18(] 20
17[} 30
16} 4Q
15[ 5Q
1a[}6Q

The eight latches of the 'F573 are transparent
D-type latches. While the enable (C) is high, the
Q outputs will follow the data (D) inputs. When
the enable is taken low, the Q outputs will be
latched at the levels that were set up at the D
inputs. ‘ ggegg

0 N OO O b

10 11 1213

Data Sheets

A buffered output-control input (OC) can be used
to place the eight outputs in either a normal logic
state (high or low logic levels) or a high-
impedance state. In the high-impedance state, INPUTS OUTPUT
the outputs neither load nor drive the bus lines OC ENABLEC D Q

significantly. The high-impedance third state and L H H H
increased drive provide the capability to drive the L L L
L X
H X

FUNCTION TABLE (EACH LATCH)

bus lines in a bus-organized system without need Qo
for interface or pull-up components.

H
L
X 4

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 SN54F573 is characterized for operation
over the full military temperature range of
-55°C to 125°C. The SN74F573 is
characterized for operation from 0°C to 70°C.

umss OTHEMMSE NOTED this document contains . Copyright © 1987, Texas Instruments Incorporated

PR':}ID t dm%‘nd ::tgorma'llon 'uumnitf a: of T %

publication roducts conform to spacifications
the terms of Texas Inslrume:It's' standard E 2-287

pub XAS
warranty. Production processing does not necessarily IN Sr RUME,NTS
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SN54F573, SN74F573

OCTAL D-TYPE TRANSPARENT LATCHES

WITH 3-STATE OUTPUTS

logic symbol?

el esden
o

o A

D

(19)

(18)

(17)

|

(16)

(15)

(8)

(14)

70
(9)

(13)
(12)

8D

logic diagram (positive logic)

oc {1

D

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

sjaays eieq WL\

|IEC Publication 617-12.

c 111)D )
2 1 | ne o
1D D
10
20 )
3a i!
¢—{cn (18)
4Q 20 18 n P 2a
5Q
6Q )
o @) 1 b U7 3q
sa 3D 10
| ¢
—c1
(16)
ap 5! o P aa
P
c1 (16)
50 -8 1 P sa
[
v c1 14)
6D —2 Jio P sa
q
® —c1 L B
70 10
Lc1 1
(9) D——ng
8D D
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SN54F573, SN74F573
OCTAL D-TYPE TRANSPARENT LATCHES
WITH 3-STATE OUTPUTS

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

Supply voltage, VCC - -« ot vt e e -05Vto7V
Input voltaget . .. . .. -1.2Vto7V
INPUL CUITENt . . . 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 high state . . .......................... -0.5 Vto Vce
Current into any output in the low state: SNB64F573 .. ... ......... ..., 40 mA
SN74F573 . . . . 48 mA

Operating free-air temperature range: SN54F573 ... ...................... -55°C to 125°C
SN74F573 . . . e 0°C to 70°C

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

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

recommended operating conditions

SN54F573 SN74F573
MIN NOM MAX MIN NOM MAX unIT
Vcc  Supply voltage 4.5 5 55 | 4.75 5 5.25 \" 2
ViH  High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \2
K Input clamp current -18 -18 mA .‘ﬁ
IOH High-level output current -3 -3 mA o
loL Low-level output current QN 20 24 mA -Gc)
TA Operating free-air temperature -55 125 (o] 70 °Cc (7))
electrical characteristics over recommended operating free-air temperature range (unless otherwise S
noted) g
SN54F573 SN74F573
PARAMETER TEST CONDITIONS MIN_ TYPE  MAX MIN_ TYPE  MAX UNIT
ViK Vce =45V, I = —18 mA -1.2 -1.2 \"
Voo = 45 V IoH = —1mA 25 3.4 25 3.4
VoH IoH = —3 MA 24 33 2.4 33 \
Vce = 475V, loH = —1to —3mA 2.7
loL = 20 mA 0.30 0.5
VoL Vee = 4.5V loL = 24 mA T 035 05| "
lozH Vce = 5.5V, Vo = 2.7V 50 50 | A
lozL Ve = 5.5V, Vg = 0.5V ) —50 —50 | A
I Vce = 5.5V, Vi =7V £ 0.1 01| mA
H Vce = 5.5V, Vi =27V 20 20 | uA
e Vce = 6.5V, V| = 0.5V ) -0.6 —06 | mA
los$ Ve = 5.5V, Vo =0 -60 -150 | —60 -150 | mA
Iccz Vee = 6.5V, See Note 1 38 55 38 55 mA

¥ All typical values are at Vo = 5 V, 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 1 second.
NOTE 1: Iccz is measured with OC at 4.5 V and all other inputs grounded.

Texas % 2-289
INSTRUMENTS

POST OFFICE BOX 655012 « DALLAS, TEXAS 75265



SN54F573, SN74F573

OCTAL D-TYPE TRANSPARENT LATCHES

WITH 3-STATE OUTPUTS

timing requirements

Ve = 5V, Vee = 45Vt 55V,
Ta = 25°C Ta = MIN to MAXT uNIT
‘F573 SN54F573 SN74F573
MIN MAX | MIN MAX | MIN MAX
tsu Setup time, Data before Enable C!{ 2 A 2 ns
th Hold time, Data before Enable C! 3 R 3 ns
tw Pulse duration, Enable C high 6 P 6 ns
switching characteristics (see Note 2)
Vee =5V, Veg =45Vt 65V,
Cp = 50 pF, Cp = 50 pF,
R1 = 500 Q, R1 = 500 Q,
PARAMETER (IF:;:J,YI") ( OUTI'(;UT) R2 = 500 Q, R2 = 500 Q, UNIT
TA = 25°C Ta = MIN to MAXT
‘F573 SN54F573 SN74F573
MIN TYP MAX MIN MAX MIN MAX
2 tPLH 2 4.9 7 2.2 8
D
tPHL e 12 33 5 1.2 5] "
tPLH 4.2 8.6 11.5 4.2 13
Q
E tPHL ¢ 22 48 7 2.2 s| ™
~* tpzH 1.2 4.6 11 s 1.2 12
oc Q
o PzL 12 52 75 1.2 85| "
172] tPHZ e 1.2 41 6.5 1.2 7.5
g Pz oc e 12 34 6 1.2 5| ™
®
~* tFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
¥ NOTE 2: Load circuits and waveforms are shown in Section 1.
2-290 b
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SN54F574, SN74F574

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

D3034, SEPTEMBER 1987 —REVISED JANUARY 1989

8 D-Type Flip-Flops in a Single Package SN54F574 . . . J PACKAGE

SN74F574 . .. DW OR N PACKAGE

3-State Bus-Driving True Outputs
Full Parallel Access for Loading

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 3-state outputs
designed specifically for driving highly capacitive
or relatively low-impedance loads. They are
particularly suitable for implementing buffer
registers, 1/0 ports, bidirectional bus drivers, and
working registers.

The eight flip-flops of the ‘F574 are edge-
triggered D-type flip-flops. On the positive
transition of the clock, the Q outputs will be set
to the logic levels that were set up at the D
inputs.

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

The output control 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 SN54F574 is characterized for operation
over the full military temperature range of
~55°C to 125°C. The SN74F574 is
characterized for operation from 0°C to 70°C.

SN54F574 . .

FUNCTION TABLE (EACH FLIP-FLOP)

oc(
10
20
ap(
4p [
50 []
6D [
70[]
8D []
GND (]

N O O

(TOP VIEW)

W 0 N O O b W KN -

(=]

(TOP VIEW)

Q
onolQ ©O0
N

— 10 >
2 12019

—

1011 1213

oaoxgod
02~ o~

. FK PACKAGE

18] 2a
17(J3a
16[]4Q
15(] 5Q
14[]6Q

INPUTS

CLK

OUTPUT
Q

I"""8|

X - - -

X X - I|O

H
L
Qo
z

N

Data Sheets

UNLESS OTHERWISE NOTED this document containg
PRODUCTION

DATA information current as of

tion date. Products conform to ifications

per the urms of Texas In:trumo standard
mm ing does not necessarily

ncluh muno of all parameters.

Copyright © 1987, Texas Instruments Incorporated
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SN54F574, SN74F574 | ,
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

logic symbol T - logic diagram (positive logic)

— (1)
= (1) oc———c|>—
OC——~LEN (1) ‘
(11) CLK —-| >o-
CLK—_1P01

(2 - (19) '
1DT 2 % {18) 1a
. S
2D ———2Q (3) E~ 20
20
3D ::; ! ———::3 3a
4D F—4Q
so—& 09 o 0@ 'Y b 30
ep?) na oo

(8) (13)

9 12 ap C1
(9) (12) s 40(5)

70
8D

4Q

|

|EC Publication 617-12. 6
iol 50( )

TYITIYY

o
o

1D
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and E
b

eo'Z! o 6a
b C1

708 s 70
Lop C1 112)

L) 0 @—ao

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

Supply voltage, VCC . - ..ttt e -05Vto7V
Input voltage ¥ . . ... ... . -1.2Vto7V
INPUL CUITENt . . . . e e e —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 -0.5 VtoVce
Current into any output in the low state: SN54F574 ... ........... e 40 mA
SN74FB74 . . . . e 48 mA

Operating free-air temperature range: SN54F574 . ... ... .................. -55°C to 125°C
SN74F574 . ... .. e 0°C to 70°C

Storage temperature Fange . .. ... .......evuuvinenue e .... —65°Cto 150°C

$The input voltage ratings may be exceeded provided the input current ratings are observed.
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SN54F574, SN74F574
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

recommended operating conditions

SN54F574 SN74F574 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 Y
ViL Low-level input voltage & 0.8 0.8 v
K input clamp current A -18 -18 mA
10H High-level output current o -3 -3 mA
loL Low-level output current Pl 20 24 mA
TA Operating free-air temperature -55 125 [¢] 70 °C

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

noted)
SN54F574 SN74F574
UNIT
PARAMETER TEST CONDITIONS MIN TYPT  MAX | MIN TYPT MAX
ViK Vce = 4.5V, | = —18 mA -1.2 ~1.2 v
v 45V IoH = -1 mA 2.5 3.4 2.5 3.4
VoH cc == o4 = —3 mA 24 33 24 33 v 2
Vece = 4.75 V, IoH = ~1to ~3mA 2.7
loL = 20 mA 03 05
\ =4, % n
oL Vee = 4.5V loL = 24 mA > 0.35 05 s
l0zH Vce = 5.5V, Vg = 2.7V 50 50 | A o
lozL Vee =55V, Vo = 05V Q‘i" -50 -50 rA L
I Vee = 5.5V, Vi=7V < 0.1 01| mA (72}
IH Vee = 5.5V, Vi =27V L 20 20 pA ©
m Vce = 5.5V, Vi =05V Ea —0.6 -0.6 | mA ®
los? Vee = 55V, Vo = 0 -60 -150 | -60 -150 | mA (o)
lccz Vee = 5.5V, See Note 1 55 86 556 86 | mA
1 All typical values are at Vcc = 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 1 second.
NOTE 1: Igcz is measured with OC and CLK at 4.5 V and the data inputs grounded.
Texas WP
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SN54F574, SN74F574
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS

timing requirements

Vee = 5V, Vge = 45Vt 55V,
Ta = 25°C TA = MIN to MAX? UNIT
‘F574 SN54F574 SN74F574
MIN MAX | MIN MAX | MIN MAX
felock Clock frequency 0 100 0 60 0 70 | MHz
. Data high 2 2.5 Y 2
tsu Setup time before CLK? Data_ow 3 2 2 — ns
] Data high 2 2 . 2
th Hold time after CLK? Data low 3 3& g 2 ns
) CLK high 7 S 7 7
tw Pulse duration ik o 5 5 5 ns
switching characteristics (see Note 2)
Veec =5V, Vce = 45Vtob55V,
CL = 50 pF, CL = 50 pF,
R1 = 500 ©, R1 = 500 Q,
2 | PARAMETER (:::x) ( ouTropun R2 = 500 ©, R2 = 500 Q, UNIT
Ta = 25°C TA = MIN to MAX*
‘F574 " SN54F574 SN74F574
8 MIN TYP MAX | MIN MAX | MIN MAX
- fmax 100 60 '; 70 MHz
o tPLH 32 61 85| 32 905 | 3.2 10
CLK Q =5 ns
7] tPHL 32 61 85| 3.2 11| 3.2 10
=3 Y 1.2
PZH . 86 115 | 1.2 141 1.2 12.5
8 PzL oc Q 12 49 75| Le 0] 1.2 85| "
- . 4.9 71 1.2 1.2
(7] 'PHZ oc Q 1.2 8 8 ns
tpLz 1.2 39 55| 1.2 75| 1.2 6.5

TFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 2: Load circuits and waveforms are shown in Section 1.
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SN54F620 THRU SN54F623, SN74F620 THRU SN74F623
OCTAL BUS TRANSCEIVERS

D2932, MARCH 1987 —REVISED JANUARY 1989

rameters.

® Local Bus-Latch Capability SN54F’ . . . J PACKAGE
. i ) SN74’ ... DW OR N PACKAGE
® Choice of Inverting or Noninverting Logic (TOP VIEW)
® Choice of 3-State or Open-Collector Outputs GaB[Tr vee
® Package Options Include Plastic ‘*Small A1[]2 GBA
Outline’’ Packages, Ceramic Chip Carriers A2(]s 81
and Standard Plastic and Ceramic 300-mil A3[]a B2
DIPs A4]s B3
. A5 []s B4
® Dependable Texas Instruments Quality and as 7 B5
Reliability a7[s B6
A8[]e B7
DEVICE OUTPUT LogGIC ano o B8
'F620 3-State Inverting
‘F621 Open-Collector Noninverting ,
'F622 Open-Collector Inverting SN54F” .. . FK PACKAGE
‘'F623 3-State Noninverting (TOP VIEW)
0 O<g
. e N~ Om
description << O >0 2
These octal bus transceivers are designed for
asynchronous two-way communications B1 2
between data buses. The control function B2 [
implementation allows for maximum flexibility in B3 (7]
timin B4 <
g. I7.)
. BS
These devices allow data transmission from the 11213 ©
A bus to the B bus or from the B bus to the A "&'
bus depending upon the logic levels at the enable b % 258 a
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) will 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 —55°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 " B data to A bus, B data to A bus,
A data to B bus A data to B bus
UNLESS oTHEnWISE NOTED this document contains . Copyright © 1987, Texas Instruments Incorporated
Pnhluu nnﬂ%"l' A mormﬁt;nn t:ummﬁ ::I of T %
publif n oducts conform to specifications
ur thoouﬂm of Texas lnmumong: Immhnl l EXAS 2-295
wa rﬂmul g does not necessarily NSTRUMENTS
ncludc (uting of all
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SN54F620 THRU SN54F623, SN74F620 THRU SN74F623
OCTAL BUS TRANSCEIVERS

logic symbolst

‘F620

‘'F621
EBA(_W)_b EN1 G‘BAE-Q)—-B EN1
GAB il EN2 GAB il EN2
2 ) C (18) (2) 1 L (18)
Al —@-@ v 1 B1 Al t o1 < B1
2 Ve D 2 V) o @ D 2oy 5
‘[w - t <
A3 (4)‘1‘ UL A3 (—t” LIPS
— <
as Slge PP A4 (t‘r” :j—(m B4
A5 ©) e o2 B5 A5 (ts’ PO BS
2 a6 Zye ' 66 A6 ‘t” :T—m B6
a7 Cloe UL a7 & 2 57
o ] N o T
9-’! A8 Ole e al B8 A8 @ Al B8
8 * T 1
n
=
g 'F622 'F623
-~
(7 LY WL AN P gea 12 EN1
cre Jeno 'J cas L EN2
(2) - (18) (2) 1 L (18)
A1 ‘I: o1 < B1 A1tv‘l B1
A2 C) e =2 7 B2 A2 (-ta) =2y PR B2
A3 @) _ (16) 83 A3 (i)t ~(16) 83
a Pee (s, s ) ‘ as)
A5 © e PG BS A5 ‘6—)14_— ALY B5
] N
A6 LN )3 B6 A8 Qt o B6
JURLIPON PR A7 (B_)t PO
28 Loe (11)38 a8 (9_;:‘ “”BS
tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and |EC Publication 617-12.
i
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SN54F620 THRU SN54F623, SN74F620 THRU SN74F623
OCTAL BUS TRANSCEIVERS

logic diagrams (positive logic)

‘F620 ‘F621

GBA——qD—- Soa ————— >—

GAB—[>] + GAB —D_—J
L
A1 ) ¢ b@c p——B1 Al—@ J >—
’—4
{ 2
b
s
A2 —@ 17@) ®—B2 A2 —@ [
*r—
{ o
v v 1L v
TO OTHER SIX TO OTHER SIX
TRANSCEIVERS TRANSCEIVERS
"F622 'F623
GBA ——QD— GBA ————c{>—
GAB GAB
.
€ 1 <]
A1—e +—B1 A1T—@ 01 ¢—B1
*—
B; 1%
h
£ <
A2—@ —82 A2—@ 01 ¢—B2
*—
} 2
v v v v
TO OTHER SIX TO OTHER SIX
TRANSCEIVERS TRANSCEIVERS

B1

B2

Data Sheets H
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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 VOItage, VG « v vttt e -05Vto7V
Input voltageT . . ... -1.2Vto7V
INpUt CUImeNt . . L e e e N —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 . . .......................... -0.5V to Vce
Current into any output in the low state: SN54F620, SN54F623 (Any A) .............. 40 mA
(AnyB) .............. 96 mA

SN74F620, SN74F623 (Any A) ............. 128 mA

(Any B) .............. 48 mA

Operating free-air temperature range: SN54F620, SN54F623 ............... -55°C to 125°C
SN74F620, SN74F623 ... ................ 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

2 SN54F620 SN74F620
SN54F623 SN74F623 UNIT
MIN NOM MAX [ MIN NOM MAX
U Ve  Supply voltage 4.5 5 5.5 4.5 5 5.5 Vv
2 V|4  High-level input voltage 2 2 v
()] ViL Low-level input voltage 0.8 0.8 \
7] hK Input clamp current -18 -18 mA
g 1oH High-level output current 2:; : _—1: _-1: mA
2 Any A 20 24
7 loL Low-level output current Any B 28 vy mA
Ta Operating free-air temperature —-55 125 0 70 °C
3
2-208 XAS
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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 TYPT MAX | MIN TYPT MAX
ViK Vee = MIN, |, = —18mA 1.2 12| v
A and B Vee = 475V | lon = —1mA to —3 mA 2.7
loH = —1mA 25 3.4 25 34
Any A
v i o4 = 3 mA 24 33 24 33 v
OH Vee =45V | lon = —3mA 24 33 24 3.3
Any B IoH = —12 mA 2 32
IoH = —15 mA 2 3.1
loL = 20 mA 03 05
Any A
v Y Ve = a5y |JoL=24mA 035 05| |
oL o B cc =% loL = 48 mA 0.38 055
v loL = 64 mA 042 055
A and B V=65V 1 1
W =1 Vec = 55V A
| GAB or GBA | ' €€ Vi=7V 0.1 o1 | ™
Aand B 70 70 2
nyt Vcc =565V, V=27V A
H" ["GABorGBA | ' °C ! 20 20| *
A and B ~0.65 ~0.65 »
W F——=—Vec =55V, V=05V A
IL" TGaBorGEA | VCC = 55 ! —os6 —os | " °
Any A - 60 -150 | -60 -150 (Y
1os$ Vec =65V, Vo= A
0S” TAny B cc = 5.5 0=0 100 ~225 |- 100 225 | ™ 5
GBA-GAB=4.5V,
| 70 92 70 92
CCH Aq1-Ag=GND s
GBA=GAB=4.5V, 1]
'F620 I 84 110 84 110
CCL | Aj-Ag=45V (a]
AB=GND,
Iccz | SAB=C 70 92 70 92
GBA=A1-Ag=4.5 V
Icc Vece =55V mA
I GBA=GAB=4.5V, 110 140 110 140
CCH | Ay-Ag=4.5V
GBA-GAB=4.5V,
i I 110 14 110 140
623 ccL Aq-Ag=GND 0o 0 o
GAB=GND,
| 99 130 99 130
CCZ | Bea=A1-Ag=4.5V

TAl typical values.are at Vcc = 5V, Ta = 25°C.
+For 1/0 ports, the parameters I and liL 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.

{if
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SN54F620, SN54F623, SN74F620, SN74F623
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

'F620 switching charécteristics (see Note 1)

Veec =5V, Vce = MIN to MAXT,
CL = 50 pF, Cp = 50 pF,
FROM 10 R1 = 500 Q, R1 = 500 Q,
PARAMETER (INPUT) (ouTPUT) R2 = 500 Q, R2 = 500 Q, UNIT
TA = 25°C TA = MIN to MAXT
"F620 SN54F620 SN74F620
MIN _TYP MAX | MIN MAX | MIN MAX
PLH N 5 1.7 41 65| 1.2 85| 1.2 53
tPHL 1 21 45 1 5.5 1 5
tpLH 5 A 1.7 41 65| 1.2 85| 1.2 75|
tPHL 1 2.1 4.5 1 5.5 1 5
tpzH = 22 71 105 | 1.7 12| 1.7 15 |
BA A
Pzl 32 74 105 | 2.7 125 | 2.7 s | ™
tPHZ - A 17 41 75| 1.2 9| 1.2 s|
tpLz 1.2 41 7 1 85 1 7.5
tpzH 37 74 105 ]| 25 12 | 3.2 116
B
2 tpzL GAB 37 71 10| 3.2 12 | 3.2 ] ™
tPHZ oAB 5 22 61 95| 1.7 17 105 [
tpLz 32 61 95| 2.7 1156 | 2.7 105
U - -
2 'F623 switching characteristics (see Note 1)
o Vee = 5V, Vee = MIN to MAXT,
g Cp = 50 pF, Cp = 50 pF,
S FROM 1o R1 = 500 Q, R1 = 500 Q,
o PARAMETER INPUT) (oUTRUT) R2 = 500 0, R2 = 500 0, uNIT
74 TA = 25°C TA = MIN to MAX?
"F623 SN54F623 SN74F623
MIN _TYP MAX | MIN MAX | MIN MAX
PLH A 5 12 36 55| 1.1 68 | 1.2 65|
tPHL 22 46 7| 1.6 8| 1.7 75
tPLH 5 A 12 36 55| 1.1 68 | 1.2 65|
tPHL 17 41 65| 1.6 8| 1.7 7.5
tpzH ~ 31 81 105 | 2.7 12.4 | 31 12
BA A
tPzL ¢ 28 71 95| 25 103 | 28 0] ™
1 —_ . . . . . . .
PHZ - A 1.7 41 65| 16 83| 1.7 75
tpLz 17 41 65| 1.5 74| 1.7 7
tpzH 28 7.6 10| 2.7 12 | 2.8 11.5
PzL GAB 8 28 6.6 9| 28 0| 29 95| ™
tpHZ oAB 5 22 656 85| 1.9 10 | 2.2 CH .
tpLz 32 66 9 | 3.1 10.7 | 3.2 10

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditons.
NOTE 1: Load circuits and waveforms are shown in Section 1.
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SN54F621, SN74F621
OCTAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS

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

Supply voltage, VG - - - v v v oo e -0.5Vto7V
Input voltage T . ... . -1.2Vto7V
INPUL CUITENT . . . o e e e e ~30 mA to 5 mA
Voltage applied to any output in the highstate .. ......................... -0.5Vto5.5V
Current into any output in the low state: SNB54F621 (Any A) .. ....... ..., 40 mA
(ANY B) . 96 mA

SN74F621 (Any A) . ... 48 mA

(Any B) ... 128 mA

Operating free-air temperature range: SN54F621......................... -565°C to 125°C
SN74F621 .. ... . e 0°C to 70°C

Storage temperature range . .. .. .. ..o oottt u e i 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 UNIT
MIN NOM MAX | MIN NOM MAX
Vece  Supply voltage 4.5 5 5.5 4.5 5 5.5 ) 2
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 v (7}
ik Input clamp current -18 -18 mA s
VoH High-level output voltage 5.5 5.5 mA ]
! Low-level output current Any A 20 24 mA U;)
oL  towdlevel outp Any B 48 64
TA Operating free-air temperature - 55 125 0 70 °C 2
2]
electrical characteristics over recommended operating free-air temperature range (unless otherwise (a]
noted)
' SN54F621 SN74F621
PARAMETER TEST CONDITIONS
MIN TYPF MAX [ MIN TYPF MAX uNIT
ViK Vee = 45V, I| = —18 mA 1.2 -12| Vv
IOH Vee = 4.5V, VoH = 5.5V 0.1 0.1 mA
Any A loL = 20 mA 03 05
ny | =
oL = 24 mA 0.35 0.5
\7 A =45V
oL cc loL = 48 mA 0.38 055 v
Any B loL = 64 mA 0.42_ 0.5
A and B V| =565V 1 1
'L "GAB or GBA Vee = 85V V=7V 0.1 o] ™
A and B 70 70
s =565V, =2
'H™ "GAB or GBA Vee =85V Vi= 27V 20 0] “
A and B -0.65 -0.65
8 Vee = 5.5V, =0.
L™ |"GAB or GBA cc =85V Vi=08V ~06 06| ™
IcCH 105 140 105 140
| V =55V A
cc cc oL 706 140 7056 140 |
% Al typical values are at Voc = 5V, Ta = 25°C.
8For 1/0 ports, the parameters li4 and lj include the off-state output current.
I EXAS U 2.301
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SN564F622, SN74F622 ; ;
OCTAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS

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: SN54F622

(Any A)
(Any B)
SN74F622 (Any A)
(Any B)

Operating free-air temperature range: SN54F622
SN74F622

Storage temperature range

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
-0.5Vtob55V
40 mA

~-56°C to 125°C
0°C to 70°C
—65°C to 150°C

SN54F622 SN74F622 UNIT
MIN NOM MAX | MIN NOM MAX
2 Vce  Supply voltage 4.5 5 5.5 4.5 5 5.5 \Z
ViH High-level input voltage 2 2 \2
U ViL Low-level input voltage 0.8 \'
Q K Input clamp current 8 -18 | mA
8 VoH  High-level output voltage 5.5 mA
Any A . 24
(/5] loL Low-level output current - mA
= Any B E 64
) TA Operating free-air temperature -55 125 0 70 °C
@
¢ electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
SN54F622 SN74F622
UNIT
PARAMETER TEST CONDITIONS MIN_ TYPE MAX | MIN TYPT MAX
ViK Vee = 45V, If = -18 mA -1.2 -1.2 \4
IoH Vce = 4.5V, VoH = 5.5 V 0.1 0.1 | mA
Ay A loL = 20 mA 03 05
i loL = 24 mA 035 0.5
oL m . .
= 4, \"
VoL Vee = 4.5V loL = 48 mA 0.38_ 0.55
Any B loL = 64 mA 0.42 055
A and B V| =55V 1 1
Vv = 5. mA
' [GaB o GEA cc =55V Vi =7V X 0.1
Aand B 70 70
§ - _
"H*  "GAB or GBA Vec =88V, Vi=27V 20 0] “
A and B -0.65 -0.65
§ = 5. = 0. A
W GaAB or GBA Vee =58V, Vi=08V ~0.6 o6
IccH 37 48 37 48
= 5. A
lcc vee =558V oL 68 90 68 90|
¥ All typical values are at Vog = 5V, Tp = 25°C.
SFor I/0 ports, the parameters lj4 and lj,_ include the off-state output current.
IL
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SN54F621, SN54F622, SN74F621, SN74F622
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS

‘F621 switching characteristics (see Note 1)

Vecc =5V, Vgc =4.5Vto5.5YV,
CL = 50 pF, CL = 50 pF,
e | Tow | 1o | Mo e
NPUT UTPUT, B ’ - §
(UNPUT) 0 ! Ta = 25°C Ta = MIN to MAXT
‘F621 SN54F621 SN74F621
MIN TYP MAX | MIN MAX | MIN MAX
tPLH N 8 6 9.5 12| 5.5 13| 5.5 13 s
tPHL 2.5 3.8 8 2 8.5 2 8.5
tPLH R A 6 9 12| 55 125 | 5.5 12.5 ns
tPHL 2.5 4 7.5 2 8 2 8
tPLH _ 6 10 135]| 55 14| 55 14
ns
PHL GBA A 35 65 105 ] 2.5 11| 25 K
tPLH 7 12 15 6 17 6 17
GAB B ns
tPHL 35 6.5 9.5 3 10 3 10

‘F622 switching characteristics (see Note 1)

N

Vee =5V, Vgc =45Vtob5V,
CpL = 50 pF, CL = 50 pF, "
R1 = 500 Q, R1 = 500 Q, -
PARAMETER FROM T0 R2 = 500 @, R2 = 500 Q, UNIT 3
(INPUT) (OUTPUT) Ta = 25°C Ta = MIN to MAX! 2
'F622 SN54F622 SN74F622 wn
MIN_TYP__MAX |_MIN MAX_| MIN MAX ©
tPLH R 5 7.2 106 125 7.2 13.5 - =
tPHL 1 36 55 1 6 a
tPLH 6.7 96 12 6.7 12.5
tPHL B A EX 5 & 1 5.5 ns
tPLH _ 7.2 101 12 i 7.2 12.5
tPHL GBA A 4 76 10 o 4 10.5 ns
tpLH 9.2 121 145 9.2 155
tPHL GAB B X 9 4 95| "

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
NOTE 1: Load circuits and waveforms are shown in Section 1.

{iP
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SN54F657, SN74F657
OCTAL TRANSCEIVERS WITH 8-BIT PARITY GENERATORS/CHECKERS
AND 3-STATE OUTPUTS

D3217, JANUARY 1989

® Combines ‘F245 and F280B Functions in SN54F657 . . . JT PACKAGE
One Package SN74F657 . . .DW OR NT PACKAGE
(TOP VIEW)
® High-Impedance N-P-N Inputs for Reduced _
Loading (70 gA in Low and High States) TR U24[]G
. . . . A1[]2 23[]B1
High Output Drive and Light Bus Loading A2 E 3 22[]B2
® 3-State B Outputs Sink 48 mA or 64 mA A3[s 21 %Bg
and Source 12 mA or 15 mA A4[]s 20[]B4
Input Diodes for Termination Effects Véz E 3 :2 % g:g
® Package Options Include Plastic ‘‘Small AGEB 17[]85
Outline’’ Packages, Ceramic Chip Carriers, A7(Je 1e[]B6
and Standard Plastic and Ceramic 300-mil Ag[j10 15[]B7
DIPs ODD/EVEN[]11 14{]B8
ERROR[]12 13[]PARITY

description

. . . . SN54F657 . . . F
The 'F657 contains 8 noninverting buffers with 657 K PACKAGE

3-state outputs and an 8-bit parity generator/ (TOP VIEW) 2
checker, and is intended for bus-oriented @~©O Ow ¢
applications. The buffers have a specified current : : : 5 Z : : "
sinking capability of 20 mA or 24 mA at the 4 3 2 1282726 f";
A port and 48 mA or 64 mA at the B port. ODD/EVEN[]5 25[1 A3 )
The T/R input determines the direction of the ERRORYI6 24 A2 f)
data flow through the bidirectional transceivers. PARITYH7 230 A1
When T/R is high, data is transmitted from the Ncpe 22[INC 8
A port to the B port. When T/R is low, data is 8819 20 TR ©
received at the A port from the B port. 8710 20[JG o
B6[]11 19(]B1
When the G input is high, both the A and B ports 12131415161718
are placed in a high-impedance state (disabled). — 2‘;"3 Doo
The ODD/EVEN input allows the user to select @ 5 % zaooo
between odd or even parity systems. When
transmitting from port A to port B (T/R high), NC—No internal connection
PARITY is an output from the generator/checker.
When receiving from port B to port A (T/R low),
PARITY is an input.
When transmitting (T/R high), the parity-select (ODD/EVEN), input is made high or low as appropriate.
The A port is then polled to determine the number of high bits. The PARITY output goes to the logic state
determined by the parity-select (ODD/EVEN) input and the number of high bits on port A. When ODD/EVEN ;
is low (for even parity) and the number of high bits on port A is odd, then PARITY will be high, transmitting E
even parity. If the number of high bits on port A is even, the PARITY will be low, keeping even parity. >
Ll
oc
Q.
-
O
=
S
o
a.
PRODUCT PREVIEW documents contain information . Copyright © 1989, Texas Instruments Incorporated
on products in the formative or design phase of ¢
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SN54F657, SN74657
OCTAL TRANSCEIVERS WITH 8-BIT PARITY GENERATORS/CHECKERS
AND 3-STATE OUTPUTS

description (continued)

When in the receive mode (T/R low), the B port is polled to determine the number of high bits. If ODD/EVEN
is low (for even parity) and the number of highs on port B is: )

1. Odd and PARITY input is high, then ERROR will be high signifying no error.

2. Even and the PARITY input is high, then ERROR will be low indicating an error.

The SN54F657 is characterized for operation over the full military temperature range of —55°C to 125°C.
The SN74F657 is characterized for operation from 0°C to 70°C,

FUNCTION TABLE

NUMBER OF A OR B INPUTS INPUT/OUTPUT OUTPUTS
INPUTS THAT ARE HIGH ’—5_ T/R | ODD/EVEN PARITY ERROR | OUTPUT MODE
L H H H 4 Transmit
L H L L z Transmit
L L H H H Receive
02,468 L L H L L Receive
2 L] L L H L Receive
L L L L H Receive
L H H L z Transmit
U L H L H z Transmit
@ ‘357 Ll H H L Receive
] e L] L H L H Receive
(7p] L L L H H Receive
=2 L] L L L L Receive
8 DON'T CARE H | X X P z Z
~*
")
logic symbolt
G(” a3
‘I’/'ﬁ%| 3 EN1/3G5 [REC)
3 EN2 [XMIT]
ODDIWEL)——Ef
r
A1 (2) V1 (23) B
r——-— > 2V
A2 (3) (22)
by o) azld 21)
o) aql® (20)
(@) P an,
U A6——<—>—(8) ‘16—)86
C A7 (9 (181 g,
2 A8 (10) 1 14) B8
2 k>
) 3.2V j—-‘m PARITY
w - 5 12)
m 4,7V |————ERROR
S
M tThis symbol is in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12.
E Pin numbers shown are for DW, JT, and NT packages.
i
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SN54F657, SN74F657
OCTAL TRANSCEIVERS WITH 8-BIT PARITY GENERATORS/CHECKERS
AND 3-STATE OUTPUTS

logic diagram (positive logic)

TR o
gl2a __E
ar 2 Lg‘ ’jq\‘ I @3 5,
az 3 < I 22 5,
a3 1@ Lg‘ 1\«] @1 gq
as 19 ’j'l\‘ I (201 5,
A5 (6) L[g‘ »% I 7 gg
a6 18 \l] (16) gg
a7 91 \rI as g,
s ”
110) (14) 5
. . N :
2 b
)
C
(a]
) (13) E
onm!;!:i’ PARITY >
lolin w
D E
|—
(&
=2
(a]
@)
Pin numbers shown are for DW, JT, and NT packages. E
i
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SN54F657, SN74F657
OCTAL TRANSCEIVERS WITH 8-BIT PARITY GENERATORS/CHECKERS
AND 3-STATE OUTPUTS

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

SUPPly VOB, VO - -+t o ottt it et e e -0.5Vto7V
Input voltage (excluding /0 ports)t . .. ... ... .. .. .. -1.2Vto7V
INPUL CUMTENt . . . . e e —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 in the highstate .. .......................... -0.5 V to Vce
Current into any output in the low state: SN54F657 (A1 thruA8) .................... 40 mA
SN54F657 (B1 thruB8) .................... 96 mA

SN74F657 (A1 thru A8) . ................... 48 mA

SN74F657 (B1 thruB8) ................... 128 mA

Operating free-air temperature range: SN54F657 . ... .. ... ... ... ........ -55°C to 125°C
SN74F657 . ......... . .. 0°C to 70°C

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

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

recommended operating conditions

2 SN54F657 SN74F657 uNIT
MIN NOM MAX MIN NOM MAX

Vcc Supply voltage 4.5 5 5.5 4.5 5 5.5 \4
|w) V|H High-level input voltage 2 2 \4
9.‘ V|L Low-level input voltage : 0.8 0.8 Vv
Q Ik Input clamp current -18 -18 mA
g IoH High-level output current :11_;: ARV ERROR — 12 — 12 ::
® ! Low-level output current AT-A8 20 24 mA
® | B1-B8 PARITY, ERROR 48 64 | mA
(7] Ta  Operating free-air temperature range ~55 125 0 70 °C
3
@)
O
c
O
-|
1
v}
m
S
s
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SN54F657, SN74F657
OCTAL TRANSCEIVERS WITH 8-BIT PARITY GENERATORS/CHECKERS
AND 3-STATE OUTPUTS

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

SN54F657 SN74F657
PARAMETER TEST CONDITIONS MIN_ TYPT  MAX | MIN TYPT MAX UNIT
ViK Vec =45V, |j= -18mA -1.2 -0.73 -1.2 v
Any output IoH = =3 mA 2.4 3.3 2.4 3.3
Von B1 thru B8, Vecec =45V loH = —12 mA 2 3.2 v
PARITY, ERROR Io4 = —15 mA 2 3.1
Any output Vee = 475V | lpH = =3 mA 2.7
A1 thru A8 oL = 20 mA 03 0.5
VoL Vee = 45V oL = 24 mA 035 0.5 v
B1 thru B8, loL = 48 mA 0.38 0.55
PARITY, ERROR oL = 64 mA 0.42 0.55
T/R Ve =0,V =7V,G =45V 0.1 0.1
G Vec =0,Vi=7V, TR =45V 0.1 0.1
Iy ODD/EVEN Ve =0,V =7V 0.1 0.1 ] mA
st e s -5 f f
A, B, and PARITY 70 70 2
(I T/R and G Vec =55V, V) =27V 40 40 pA
ODD/EVEN 20 20 2]
A, B, and PARITY -70 -70 g
n* T/R and G Vec =55V,V =05V -40 -40 | A (Y]
ODD/EVEN -20 -20 ‘-,:,
lozH | ERROR Vee = 5.5V, V| =27V 50 50 | uA
lozL | ERROR Vec =55V, V| = 05V ~50 50 | uA )
A1 thru A8 -60 -150 | —-60 - 150 1]
los® 157 vhru B8 Vee =55V, Vo = 0 ~100 ~225 |-100 2] ™ | A
IccH Vgc =565V 90 125 90 125 mA
lcoL Vee = 5.5V 106 150 106 150 | mA
Iccz Vee = 5.5V 98 145 98 145 | mA
TAll typical values are at Vcc = 5V, Tp = 25°C.
For I/0 ports, the parameters Ii4 and Ij_ 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.
L
>
L
(a4
o.
(&)
=
(m]
@)
0
a

j
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SN54F657, SN74F657

OCTAL TRANSCEIVERS WITH 8-BIT PARITY GENERATORS/CHECKERS
AND 3-STATE OUTPUTS

switching characteristics (see Note 1)

Necc =5V, Veec = 45Vtob55V,
CL = 50 pF, CL = 50 pF,
R1 = 500 Q, R1 = 500 Q,
PARAMETER (IF:I:J':I') (OU.'II"IO’UT) R2 = 500 Q, R2 = 500 ©, UNIT
TaA = 25°C TA = MIN to MAXT
‘'F657 SN54F657 SN74F657
MIN  TYP MAX| MIN MAX|{ MIN MAX
tpLH 1.7 5.1 7.5 1.7 8
PHL AorB BorA 22 66 75 2.2 s| ™
tPLH 6.2 9.6 14 6.2 16
A RITY
PHL n PARIT 62 96 15 6.2 6] ™
tPLH 3.7 7.1 11 3.7 12
EVEN P , ERROR
PHL 0D/ ARITY 37 76 115 3.7 26|
tPLH 7.2 13.6 20.5 6.7 22.5
TPHL Bn ERROR 7.2 136 205 6.7 225 | ™
tPLH 7.2 11.1 155 6.7 16.5
PARITY
2 tPHL : ERROR 7.2 116 165 7.2 7] ™
tpzH 2.2 5.1 8 2.7 9
o G An, By, or PARITY 37 66 5% 32 T ns
(w} tpHZ 1.2 4.1 7.5 1.2 8
o Lz G ERROR 12 3.6 6 1.2 65|
o TFor conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
¢H NOTE 1: Load circuits and voltage waveforms are shown in Section 1.
- .
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Introduction

Military system functionality in a radiation environment is becoming more of a design
criteria. System designers have a need for comparative IC radiation tolerance data, because
exposure to gamma radiation degrades the performance of integrated circuits. The amount
of performance degradation for various manufacturers’ logic families is variable as process
technologies differ. So comparison studies that expose various vendors’ logic devices to
radiation can be used to determine a logic family’s suitability for use in a system. These
studies may, in fact, influence the selection of product for design-in.

There are numerous guidelines/methods for radiation testing. Also, there is room
for interpretation regarding the failure modes of logic devices. Some IC manufacturers
choose to define radiation induced failure as the total-dose level at which a logic error
occurs. Others define failure at the point at which data sheet parametrics are exceeded.
In addition, variable test methodologies make direct comparisons of existing studies difficult.
Therefore, many OEMs have developed their own radiation test schemes to assure program
compliance.

However, it is helpful to have some generic radiation data to use as comparisons
for initial selection of logic families for new designs. To that end, the following is offered
as a guide for that selection process. The data is presented in two sections . . . (1) Results
of testing done by Texas Instruments and (2) Results of testing done by a third-party OEM
and printed herein with their permission. The comparisons are necessarily generic and
any conclusions that are drawn from the data may warrant further investigation. Results
of the tests do indicate that TI’s F Logic product is more radiation tolerant than currently
available FAST™ product.

Testing Performed by TI

Failure to meet data sheet parametric specifications is one consequence of exposing
devices to radiation. After a device is irradiated, typically the first parametric specification
to be violated is the input leakage current, as it will increase beyond the maximum data
book limit. Therefore, for the radiation tolerance tests done by TI, the parameter monitored
was ITH. The data book maximum limit for this parameter is 20 uA for the F Logic family.
In typical system applications with 10 unit loads, 200 yA is considered a representative
value for ITy. Test conditions simulated a total dose radiation environment.

FAST is a registered trademark of National Semiconductor Corporation.
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Both the supply voltage (V) and the inputs were kept at 5.5 V during irradiation.
The dose rate was 201.9 rad(Si)/second and the highest readings in each sample of four
units of each device type ('54F00, '54F74, '54F244) are tabulated below (see Table 1).
Initial tests were done with total doses of 50, 100, 200, and 1000 krads(Si). However,
some devices were beyond the 20 uA data book limit at the 50 krad(Si) total dose level,
so an additional test point of 20 krads(Si) was added. A few tests were stopped at
200 krads(Si) because the devices read over the full-scale tester capability of 3031 uA.
Full MIL-STD-883C compliant product from each vendor was used, except where
indicated.

The following specific devices and date codes were subjected to the radiation testing:

Texas Instruments Date Code

"54F00 B8735Z

'54F74 8647

'54F244 8706

Fairchild Semiconductor Date Code

'54F00 8430, Recertification tested 8604
'54F74 Non-883C compliant P-DIP, 8718
'54F244 8641

Motorola Inc. Date Code

'54F00 8513B

'54F74 8640A

'54F244 8619B

Signetics Corporation Date Code

'54F00 8717

'54F74 8648

'54F244 8644



Table 1. Relative Radiation Tolerance

"54F00
TEXAS
PARAMETER INSTRUMENTs | FAIRCHILD | MOTOROLA | SIGNETICS
I|H at 20 krad(Si) — <0.1 4A 380.1 4A -
IjH at 50 krad(Si) 14.3 4A 2.4 4A 1231.1 4A 2725 4A
IjH at 100 krad(Si) 174.4 4A 283.7 4A 2214.3 A >3031 4A
IjH at 200 krad(Si) 526.2 yA 840.1 4A >3031 4A >3031 4A
IjH at 500 krad(Si) 834.9 4A 1408.3 4A >3031 4A -
I|H at 1000 krad(Si) 739.5 uA 1570.8 4A >3031 yA —
'54F74
I|H at 20 krad(Si) — 597.8 uA 6.95 4A 192.7 4A
I|H at 50 krad(Si) 7.2 4A >3031 yA 230.9 4A 1648.9 4A
IjH at 100 krad(Si) 138.0 4A >3031 yA 389.3 4A >3031 pA
I|H at 200 krad(Si) 475.4 uA >3031 4A 713.1 4A >3031 4A
IjH at 500 krad(Si) 732.5 uA - 1417.2 4A -
IjH at 1000 krad(Si) 648.4 uA - 1528.3 4A -
'54F244
IjH at 20 krad(Si) — 48.6 uA 350.9 4A 59.4 uA
IjH at 50 krad(Si) 0.7 yA 583.1 yA 1062 pA 280.7 yA
IjH at 100 krad(Si) 64.7 uA 2972.1 4A 1650.1 4A 751.9 pA
IjH at 200 krad(Si) 296.7 uA >3031 pA 2644 uA 1296.8 ;A
I} at 500 krad(Si) 560.2 pA - >3031 4A 1545 4A
IjH at 1000 krad(Si) 525.5 yA - - 1395.5 4A

Supply voltage V¢ and input voltage V| were both 5.5 V during irradiation.

Dose rate = 201.9 rad(Si)/second
Tester full-scale limit for |y = 3031 pA MAX
Table listings were the highest ||y readings obtained in each sample of four units.
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Third-Party OEM Test Resultst

Eight samples of the 'S4F04 Hex inverters and ‘54F11 Triple 3-input AND gates
along with four samples of a 54F20 Dual 4-input NAND gate were tested in a total dose
environment. They were exposed to gamma radiation and irradiated at approximately
500 rads(Si)/minute or 8 rads(Si)/second. Test data was taken every 2 krads(Si) up to
30 krads total dose. If the first four samples showed no significant degradation, then the
remaining parts were irradiated at 1000 rads(Si)/minute or 16.7 rads(Si)/second and data
was taken every S krads(Si) up to 100 krads(Si). All devices were exercised, both
functionally and parametrically, using the Eagle Multiplexer with the NUGPMUX test.
package on the EAGLE LSI-4 Automated Test Equipment.

In addition to monitoring ITH, the propagation delay (tpq) of four samples of each
device type was measured independently at baseline and following exposure to the highest
total dose level tested . . . between 60 and 80 krads(Si). A custom propagation delay fixture
was used. In all cases, one input received a 3-V amplitude square wave while the other
inputs were tied to 5 V or 0 V so that the output yielded a positive square wave. The
propagation delay was then measured using the 50% points of the input and output

waveforms as reference. No significant degradation was observed in any of the devices
tested.

During irradiation, the parts were statically biased with ‘‘H’’s and ‘‘L’’s as seen
in Table 2, and dc parametric test conditions were selected according to data book
specifications.

Table 2. Biasing Schemes for Devices

PIN NUMBER

PART | SN >3 4 5 6 7 8 9 10 11 12 13 14

waroa| 74|H X L X A X GND X L X H X L vVcc
58|H X L X H X GND X L X H X L Vo

eari]| 14|H L H L A X GND X L H L X L Ve
58| H L H L H X GND X L H L X L Vg

BaF20| 14 |H L NC H L X GND X H H NC H H Ve

Dosimetry data showed that each device received radiation at a slightly different
dose rate due to its positioning on the multiplexer. The actual exposure is shown in Table 3.

TOnly Texas Instruments Incorporated product was used in the study.



Table 3. Actual Dose Rates

DEVICE TYPE

S/N

DOSE RATE (rads(Si))

AVERAGE

A% —POSITION

"54F04

472
498
484
531
939
1003
1016
1089

496

1011

12.5

16

'64F11

472
498
484
531
1038
1090
1145
1303

496

1144

12.5

25.5

'564F20

P WON=IONOODOADRWN=IONOOAPLPWN=

1038
1090
1145
1303

1144

25.5

The minimum, mean, and maximum values for all parameters are shown for all device
types in Tables 4 through 9. Table 4 and Figure 1 exhibit the input leakage current for
the '54F04. Similarly, Tables 5 and 6 and Figures 2 and 3 represent the parametric
performance for the ITy and IC for the ‘54F20 respectively. And finally, Tables 7 thru 9

and Figures 4 thru 9 correspond to Ify, Icc and Voy of the "54F11.
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liH—High-Level Input Current-pA

—— lj4 MIN ﬁ
70 -8 |4 MEAN
60 - |jy MAX
—>¢—~ BOOK SPEC
50
p ~
30 "4
20 —> > >
10
oL s . o—o—0—"

0 10 20 30 40 50 60 70 80 90 100
Total Dose — krads(Si)

Figure 1. High-Level Input Current vs Total Dose — "54F(04

Table 4. High-Level Supply Current

vs Total Dose — '54F04

TOTALDOSE | Iy (Al @ V) = 2.7V ::'1‘_; 2‘5“;:_5": ;\5:;3; SN 5-8

IN krads(Si) | MIN | MEAN | MAX VENDOR: T
00 0.20 | 0.20 | 0.20 TEST DATE: 3-0CT-88
05 020 | 0.20 | 0.20
10 020 | 0.20 | 0.20
15 020 | 0.20 | 0.20
20 020 | 0.30 | 0.60
25 020 | 1.10 | 2.60
30 0.20 | 2.50 | 5.80
35 0.20 | 4.50 | 10.30
40 0.20 | 6.80 | 15.30
45 0.20 | 9.50 [ 21.10
50 0.20 | 12.40 | 27.50
55 0.50 | 15.70 | 34.50
60 0.80 | 19.30 | 42.20
65 1.20 | 23.30 | 50.40
70 1.80 | 27.70 | 59.30
75 2.60 | 32.30 | 68.60
80 3.60 | 37.20 | 77.80
85 3.20 | 35.90 | 75.50

BOOK SPEC — — 20.00




20

15

10

“
A~

] |
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—— iy MEAN

___+ iH MAX
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>

lijH—High-Level Input Current—pA

0
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.

/! /

15 20 25 30 35 40 45 50 55 60
Total Dose —krads(Si)

Figure 2. High-Level Input Current vs Total Dose — '54F20

Table 5. High-Level Input Current
vs Total Dose — "54F20

TOTALDOSE | Iy (Al @ V) = 2.7 V
IN krads(Si) | MIN | MEAN | MAX
00 0.50 | 0.50 | 0.50

03 0.50 | 0.50 | 0.50

06 0.50 | 0.50 | 0.50

09 050 | 0.50 | 0.50

12 0.50 | 0.50 | 0.50

15 0.40 [ 0.50 | 0.50

18 0.50 | 0.50 | 0.50

21 0.50 | 0.50 | 0.50

24 0.50 | 0.50 | 0.50

27 0.50 | 0.50 | 0.50

30 050 | 050 | 0.50

33 0.50 [ 0.50 | 0.50

36 0.50 | 0.50 | 0.50

39 0.40 | 050 | 0.50

42 0.40 | 0.50 | 0.50

45 0.40 | 0.0 | 0.40

48 030 | 050 | 0.90

51 0.30 | 0.80 | 1.80

54 0.30 | 1.40 | 3.20

57 0.30 | 2.20 | 4.90

60 050 | 3.30 | 7.20
BOOK SPEC — — 20.00

PART NUMBER:
DATE CODE:
VENDOR:

TEST DATE:

‘54F20 S/N 1-4
8726

Tl

4-0CT-88
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—e— |4 MEAN /
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0
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Total Dose —krads(Si)
Figure 3. Supply Current vs Total Dose — '54F20
Table 6. Supply Current vs
Total Dose — "54F20
TOTAL DOSE | IccH (mA) @ Vg = 5.5 V ;‘A”]‘_‘E' 'gg';'EB_Em 85742': 620 SN 14
IN krads(Si) MIN MEAN MAX VENDOR: ’ T
00 3.962 4.007 4.042 TEST DATE: 4-0CT-88
03 3.958 4.003 4.040
06 3.954 4.000 4.037
09 3.946 3.996 4.043
12 3.948 3.994 4.032
15 3.945 3.992 4,029
18 3.941 3.990 4.028
21 3.940 3.988 4.026
24 3.941 3.987 4.024
27 3.937 3.985 4.023
30 3.936 3.983 4.021
33 3.936 3.983 4.020
36 3.933 3.981 4.019
39 3.932 3.979 4.017
42 3.932 3.979 4.017
45 3.931 3.979 4.017
48 3.930 3.978 4.015
51 3.078 5.667 | 11.629
54 3.974 8.782 | 23.159
57 4.015 | 14.447 | 23.243
60 4.015 | 16.910 | 28.721
BOOK SPEC — — 5.100
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Figure 4. High-Level Input Current vs Total Dose — '54F11

Table 7. High-Level Input Current

vs Total Dose — ‘54F11

TOTALDOSE | |y (sA) @ V| ~ 2.7V
IN krads(Si) | MIN | MEAN [ MAX
00 0.50| 0.50 | 0.50
05 0.50| 0.50 | 0.50
10 050 0.50 | 0.50
15 0.50| 0.50 | 0.50
20 0.50| 0.50 | 0.50
25 0.50| 0.50 | 0.50
30 0.40| 0.40 | 0.50
35 0.40| 0.40 | 0.40
40 0.40| 0.70 | 1.10
45 0.40| 1.70| 3.60
50 0.40| 3.60| 7.50
55 0.50 | 6.80 | 13.40
60 0.90| 11.00 [ 20.90
65 0.70 | 16.00 [ 29.80
70 4.20 [ 22.70 | 40.00
75 20.60 | 45.10 | 66.80
80 10.40 | 38.40 | 64.20
BOOK SPEC — — | 20.00

PART NUMBER:
DATE CODE:
VENDOR:

TEST DATE:

90 100

‘64F11 S/N 5-8
8822

T

4-0CT-88
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35

30 —

25

—l'-lcc MIN
—e—Icc MEAN
-o—Icc MAX
~>~BOOK SPEC
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dh

Icc—Supply Current—mA
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40

50 60 70 80

Total Dose —krads(Si)

90 100

Figure 5. Supply Current vs Total Dose — ‘54F11

Table 8. Supply Current
vs Total Dose — '54F11

TOTAL DOSE [Icch (mA) @ Vg = 5.5V
IN krads(Si) | MIN | MEAN | MAX
00 3.41 3.48 | 3.55
05 3.41 3.48 | 3.55
10 3.41 3.47 | 3.54
15 340 | 350 | 3.53
20 339 | 3.46 | 3.53
25 340 | 347 | 3.54
30 340 | 3.47 | 3.54
35 339 | 347 | 354
40 3.41 3.46 | 3.50
45 3.41 7.94 | 21.43
50 3.37 | 8.20 | 22,57
55 3.34 | 12.94 | 22.92
60 3.35 [ 12.82 | 25.49
65 3.36 | 14.91 | 26.54
70 4.61 | 15.16 | 26.96
75 462 | 15.52 | 30.53
80 4.63 | 11.10 | 22.70
BOOK SPEC| — — 9.70

PART NUMBER:
DATE CODE:
VENDOR:

TEST DATE:

‘64F11 S/N 5-8
8822

TI

4-0CT-88



3.5

P \ \
o
=]
g 2.5 p% 3¢
3
5
g 2
3
o
H \
K] 1.5 ‘\
" \
5
T oo
i —e—VOH MIN
S —e—VOH MEAN \

0.5 — - vgHy MAX >3

—>— BOOK SPEC
o L1 ] | .y
0 10 20 30 40 50 60 70 80 90 100

Total Dose —krads(Si)
Figure 6. High-Level Output Voltage vs Total Dose — ‘54F11

Table 9. High-Level Output Voltage vs
Total Dose — "54F11

TOTAL DOSE VOH @ lgH = —1 mA
IN krads(Si) MIN MEAN MAX
00 3.063 | 3.066 | 3.069
05 3.064 | 3.067 | 3.072
10 3.064 | 3.068 | 3.073
15 3.065 3.069 | 3.074
20 3.065 | 3.069 | 3.074
25 3.065 3.069 | 3.074
30 3.065 3.069 | 3.074
35 3.065 | 3.070 | 3.077
40 3.011 3.056 | 3.077
45 3.069 3.073 | 3.082
50 1.411 2.657 | 3.075
55 0.551 0.035 | 3.076
60 0.076 [ 0.032 | 3.073
65 0.150 | 0.994 | 3.073
70 0.150 | 0.654 1.719
75 0.150 | 0.512 1.597
80 0.051 0.469 1.523
BOOK SPEC | 2.500 — —

PART NUMBER:
DATE CODE:
VENDOR:

TEST DATE:

‘564F11 S/N 5-8
8822

Tl
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Summary

The tests performed by Texas Instruments can be used as a gauge of relative radiation
tolerance of various vendor’s 54F-type logic families. Defining the data sheet parametric
failure points, as opposed to defining the points where logic errors occur, was the basis
for both studies. Test results do indicate that the TI 54F logic family is more radiation
tolerant within the constraints of the parameters monitored. Significantly lower IT readings
were recorded for TI 54F logic devices at several total dose levels. An additional point
for comparison is the data contained in the third-party OEM study.

The study that was performed by the third-party OEM gives a definition of radiation
tolerance of TI 54F devices that is based on additional data sheet parametrics. Although
no functional failure was observed in any of the eight samples of the devices tested, the
dc parametrics did show some degradation. Again, the various parameters monitored were
the input leakage current (ITH), the supply current (ICC), and the output voltage (VOH).
Data sheet parametric failures for input leakage current for the ‘54F04, '54F11, and '54F20
were exhibited at 65, 60, and 70 krads(Si) total dose, respectively. Also, the supply current
exceeded data book specifications at 51 and 55 krads(Si) for the '54F20 and '54F11,
respectively. No significant degradation was observed in the supply current for the '54F04
to 85 krads(Si). The output voltage (VOH) for the ‘54F11 fell below the data book minimum
specified value at total dose levels exceeding 45 krads(Si). Finally, no degradation in
propagation delays (tpd) was observed in any of the devices irradiated.
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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 B4F240 J —oot

/

1. Prefix

MUST CONTAIN TWO TO FOUR LETTERS

SN Standard Prefix

SNJ MIL-STD-883 Processed and
Screened per JEDEC Standard 101

JANB MIL-M-38510 Processed

2. Unique Circuit Description
MUST CONTAIN SIX TO NINE CHARACTERS
Examples: 54F620

74F125
74F657

3. Package
MUST CONTAIN ONE OR TWO LETTERS

J, JT, N, NT (Dual-in-line Packages)#

D, DW (‘’Small Outline’’ Packages)

FK (Leadless Ceramic Chip Carriers)

(From pin-connection diagram on individual data sheet)

4. Instructions (Dash No.)
MUST CONTAIN TWO NUMBERS

—00 No special instructions
—10 Solder-dipped leads (N and NT packages only)

TFor tape and reel information contact the factory.

¥These circuits in dual-in-line 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.

Dual-in-line (J, JT, N, NT)

—Slide Magazines
—A-Channel Plastic Tubing
—Barnes Carrier (N only)
—Sectioned Cardboard Box
—Individual Plastic Box

Exas W
INSTRUMENTS
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MECHANICAL DATA

D008, D014, and D016 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.

D008, D014, and D016
(16-pin package used for illustration)

Ay

6,20 (0.244) ' H H H H H H H
—_ 16 9
5,80 (0.228)
4,00 (0.157)
3,81 (0.150)

QUUUUUUH
/.\ 0,50 (0.020)

5,21 (0.205)
1,75 (0.069) ¥ & 7° nom 22 200y a5 460 0.187) 0,229 (0.0090)
1,35 (0.053) 4 PLACES 0.25 (0.010) 0,190 (0.0075)
)
0,203 (0.008) _T R
0,102 (0.004) 0,457 (0.018) ., 7° NOM N
0.79 (0.031) 0,356 0,356 (0.014) 4 PLACES
smoon ™ [¥ L 1,12 (0.044)
128 (0. le-> PIN SPACING 051 (0.020)
1,27 (0.050)
(See Note A)
PINS
8 14 16
DIM
4,80 . ,80
A MIN 8,55 9,8
(0.189) | (0.337) | (0.386)
A MAX 5,00 8,74 10,00
(0.197) | (0.344) | (0.394)

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

=
@
o
>
D
3.
o
2
O
o
~*
o

44

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 ‘Q’
INSTRUMENTS
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MECHANICAL DATA

DWO016, DW020, DW024, and DW028 plastic ‘‘small outline’’ packages

Each of these ‘‘small outline’’ packages consists of a circuit mounted on a lead frame and encapsulated
within a plastic compound. The compound will withstand soldering temperature with no deformation, and
circuit performance characteristics will remain stable when operated in high-humidity conditions. Leads
require no additional cleaning or processing when used in soldered assembly.

DWO016, DW020, DW024, and DW028
(20-pin package used for illustration)
20 1
10,65 (0.419)
10,15 (0.400)
7,55 (0.297)
7.45 (0.293)
® 10
. HUUHHHUEEE
265 (0.000) ] mﬁ'&s 9,0 (0.354)
2,35 (0.093) 0.5 (0.02) X 45°L 86 (0.338)
a —/ - —
+ M */r‘ i
osowora) T 4 L_o,asow.om T ;Ma \.,7" NOM
5,10 0,004 || o0 T0018) oo’ * M * 4 pLaces
07850031 | ' ! 0.230 (0.009) 1,27 (0.050)
0,585 (0.023) I 0,40 (0.016)
1.27 (0.050) TP (See Note A}
s
PINS
t ©
DIM 16 20 24 28 o
A MIN 10,16 12,70 15,29 17,68 .a
(0.400) | (0.500) | (0.602) | (0.696) T
10, , K , =
A MAX 0,36 12,90 15,49 17.88 c
(0.408) | (0.508) | (0.610) | (0.704) [+
L
ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES (3]
Q

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.

EXAS {'P 45
INSTRUMENTS
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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
]
A FD AND FK PACKAGES
e [ NO. OF A B c
.r 28 27 26 25 24 23 22 21 20 19 18 TERMINALS MIN MAX MAX MIN MAX
20 8,69 9,09 9.09 1.63 2,03
2 L 10.342)  (0.358) | (0.358) | (0.064) (0.080)
28 1123 11,63 | 11.63 1,63 2,03
6
* (0.442)  (0.458) | (0.458) | (0.064)  {0.080)
3 5 “ 16.26 16.76 14,22 1,75 3,05
32 16 (0.640)  (0.660) | (0.560) | (0.069) {0.120)
- s 52 18,78 19.33 | 14,22 2.08 305
" L, (0.739)  (0.761) | (0.560) | (0.082)  (0.120}
o8 23,83 2443 | 2189 2.08 3.05
38 " (0.938)  (0.962) | (0.862) | (0.082) (0.120)
36 10 aa 2883 2959 | 27.05 2.08 3.05
2 ' (1.135)  (1.165) | (1.065) | (0.082) (0.120)
38 8
INDEX CORNER
a9 \ 7
- a0 41 42 43 a4 1 2 3 4 5 &
g 0.64 (0.025)
' 0.3¢ (0,015»*1 '
v —
2,41 (0.095) " F0.64 10.025) ]
191 (0.075) 53810015 e
0,635 (0.025) TYP
0,635 x 1.27 3
BBGBB (0.025 x 0.050) -]
r TYPICAL
35 PLACES o
elils)sfalals s 2
-- -t —
1.27 10.050) B E} B E -
+—- =]
S 3
3 Ba
1.40 0.055) 23 o]
1.14 (0.045] Y7 0.38 (0.015) TYP 1.14 (0.045) =)
.89 0.035)
¢ [ ) |
! !
01 0028+ b i ) b e
086 10.022 0.381(0.015) 0.89 (0.035
0.076 10.003)
ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

NOTE A: The checkerboard pattern is aligned vertically with the contact pads and is symmetrical horizontally as shown; it is applicable
to some 44-terminal packages only.

]
INSTRUMENTS
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MECHANICAL DATA

JO14 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.

Jo14
ODDOO®E
ANANAAANAD
0,63 (0.025) R NOM N
¢ ¢
i 7,87 (0.310) \YAYAYAYAVAVAVE
7,37 (0.290) @ O0®GO®O®

|
f
| 7.11(0.280)
6,22 (0.245)
i 4 L 127 051 (0.020) MIN-‘ ﬂ l‘ 1,78 (0.070) MAX 14 PLACES
(0.050) NOM I H oLass
5,08 (0.200) SEALANT
Ml'\)( A
—SEATING PLANE
105° ) 0,69 (0.027) MIN
14 PLACES

90°
14 PLACES
ol o S reaces
036 (0.014) 3,30 (01304 ™ " (Sse Notes B & C)
0,20 (0.008) MIN 2,54 (0.100) o fote
14 PLACES 7,78 (0.070) PIN SPACING 2,54 (0.100) T.P.
4 PLACES (See Note A)

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. '6
B. This dimension does not apply for solder-dipped leads. Q

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 the
seating plane. "a
2
c
©
L
(3]
=

T ¢
I EXAS 4-7
NSTRUMENTS
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MECHANICAL DATA

JO16 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.

JO16
&-— ralosss ]
OOLOGOOE
NS A A]
¢ ¢ 0,63 (0.025) R NOM

7,87 (0.310)

7,37 (0.290)

7,11 0280y PV

|
t.“ 6,22 (0.245) OOOOO®O

1,27 (0.050) NOM —-l rua (0.070) MAX 16 PLACES
{ T

A - |, GLASS
5,08 (0.200) r SEALANT
MAX
o - SEATING PLANE
1057 05100208 _,{ II= 0,69 (0.027) MIN
1

16 PLACES MIN U U 2PLACES

A ggg (gmg) 3,30 (0.130) 0,58 (0.023)

7 0.20 {0.008) MIN .38 (0.015)

16 PLACES 16 PLACES
0,305 (0.012) MIN (See Notes B and C)

4 PLACES 1,27 (0.050)

PIN SPACING 2,54 (0.100) T.P. 038 (0.015) 4 PLACES

(See Note A)

# For memories of 64 bits and up, a few MSI/LSI 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

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 the

seating plane.

4-8 Texas @
INSTRUMENTS
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MECHANICAL DATA

J020 ceramic dual-in-line package
This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and a lead frame.
Hermetic sealing is accomplished with glass. The package is intended for insertion in mounting-hole rows
on 7,62 (0.300) centers. Once the leads are compressed and inserted, sufficient tension is provided to
secure the package in the board during soldering. Tin-plated (*‘bright-dipped’’) leads require no additional
cleaning or processing when used in soldered assembly.

Jo2o
24,76 (0.975)
23,62 (0.930)
DEOEOEOO
NIV V)
0,63 (0.025) R NOM
3 ¢
7,87 (0.310)
7,37 (0.290)
7,62 (0.300) FPYVY VYWY VW W

5,22 (0.245) @@@@@@@@
_.l 1,27 (0.050) NOM 0, 5‘;A(I0N020) —.l I.~ 1,78 (0.070) MAX 20 PLACES
I I ouass

SEALANT

5,08 (0.200)
MAX
_SEATING
o
1 33 PLANE 330 (0.130) 0,69 (0.027) MIN
20 PLACES N 10PLACES
0,36 (0.014)
,A 0,20 (0.008) 0,305 (0.012) MIN" ~.‘ %
20 PLACES 4 PLACES 1,27 (0.050) 20 PLACES
0,38 (0.015)

4 PLACES (See Notes B & C)

PIN SPACING 2,54 (0.100) T. P.
(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 the

seating plane.

ﬁms‘y
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MECHANICAL DATA

JT024 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.

JT024
32,51 (1.280) MAX —————ﬂ
OREOEAOEOG®

0,63 (0.025) R NOM
8.13 (0.320)

7.37 (0.290)

762 0300) VYYYYYYYYYYY

52210.245) 0]6]610/0/0]0/0]0l00IC)

1,27 {0.050) NOM o3 8 (0.070)

B a MIN 1,78 (0.070]

‘l [ | _’l [*— 576 o) 2 PHACES
¥ T SEALANT
5,08 (0.200) L
MAX
] SEATING ¥ T
PLANE .
24 Ecss | i O riaces
3,30 (0.130) __4 0,58 (0.023)
gl S i—‘ t l PR
24 PLACES PIN SPACING 2,54 (0.100) T.P.
2,54 (0.100) MAX (See Note A)
4 PLACES
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.

eje |ediueyosy
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MECHANICAL DATA

NO14 plastic dual-in-line package

This dual-in-line package consists of a circuit mounted on a lead frame and encapsulated within a plastic
compound. The compound will withstand soldering temperature with no deformation, and circuit
performance characteristics will remain stable when operated in high-humidity conditions. The package
is intended for insertion in mounting-hole rows on 7,62 (0.300) centers (see Note A). 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.

NO14

19,8 (0.780) )
18,0 (0.710)
OI0) @ @ . ® —}
TANAVAY aaral
2,4 (0.093) R NOM —-E

L 762+ 0,25 2,8 (0.110) NOM —
(0.300 + 0.010) \_/ \_,‘ \_/ \]
B VOOOOOO

+ 2,0 (0.080) NOM

'4—1,78 (0.070) MAX 14 PLACES

T 0510201 [ ]| ]
0,25 (0.010) g 0g (0.200) MAX MIN
NOM ' ¥ ¥ _.‘ ,
K ——SEATING PLANE ¥ }‘ 0,84 (0.033) MIN
133 ’| 14 PLACES
14 PLACES __’\\‘__ g,;g :8431_8_ 0,633 (0.021)
4 PLA 3,17 (0.125) MIN 0381 (0.015)
14 PLACES 8
See Notes 8 and C) 14 PLACES
¢ 2,03:051 ) (See Notes B and C)
{0.080 £ 0.020)
4 PLACES PIN SPACING 2,54 (0.100) T. P,

(See Note A)
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.

Mechanical Data

EXAS {’?
INSTRUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265

4-11




ejeq |eslueyoap

MECHANICAL DATA

NO16 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.

NO16
19,8 (0.780) MAX
(19 (9 (9 ® @ O ®
G
| 7.62:025 2,4(0.093) R NOM—]
(0.300 £ 0.010) 2 o
) 6351025 ,8 (0.110) NOM
oo ofelofololofolo
H-  2,0(0.080) NOM
_-l "— ¥ I-—1 78 (0.070) MAX 16 PLACES
T, 051 (0 ozi5$
0,25 (0.010) NOM
1 5,08 (0.200) MAX i l
105° SEATING PLANE . f 0,84 (0.033) MIN
90° 036 (0.014] "' I 1 “12PLACES
16 PLACES \‘__ .36 (0. —
— 0.25 (0.010) 0,533 (0.021)
16 PI(.ACES) 37 (0.129) MIN "| 0,381 (0.015)
(See Notes B and C) 1,85 (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 T1 plants located in Europe. _ﬂ P_1'78 (0.070) MAX 16 PLACES
In this case, the overall length of the
package is 22,1 (0.870) max. 0,51 (0.020) I
MIN
5,08 (0.200) MAX ¥
]
f 0,84 (0.033) MIN
16 PLACES
3,17 (0.125) MIN ﬂhg;gg_?:%;.}
16 PLACES
2,41 (0.095)
211009 (See Notes B and C)
1,02 {0.040) PIN SPACING 254 (0.100) TF. o
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.
412 Texas W
INSTRUMENTS
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MECHANICAL DATA

NO20 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.

may have a maximum package length
of 26,7 (1.050).

NO20
2,4(0.093) R NOM——E)
2,8(0.110) NOM —fe—»|
. ¢ TUUOU VYV
| 7a2:0zs 0]0]0]0/6]0/6]0/0)C)
(0.300 + 0.010)
| 7,11 (0.280)
6,61 (0.260)
247710875
le 2,0 (0.080) NOM 23,22(0.914)
I~ 4 —»| | 1,78 (0.070) MAX 20 PLACES
=r\H
3 [0,25 (0.010) NOM T !
5,08 (0.200) MAX
o SEATING PLANE * _’l 0.84 (0.033) MIN
105° 0,51 (0.020) 16 PLACES
S MIN
0,36 (0.014) 0,533 (0.021)
20 PLACES - 3,94 (0.155)
——4“"‘0,25 00101 397103 I" "“* 0381 (0.015)
20 PLACES T 68 (0.066) PIN SPACING 2,54 (0.100) T.P 20 PLACES
(See Notes B and C) 8.2210.009] (See Note A) (See Notes B and C)
4PLACES
[l \ 25,40 (1.000) .
23,62 (0,930}
ALTERNATE SIDE VIEW
[¢-1.78 (0.070) MAX 20 PLACES
1.91(0.075) 508 (0100) MAX 11 ] (See Note C)
1,02 (0.040] o 4
apLaces * 0,84 (0.033) MIN
VIEW A 0,51 (0.020) —>1 " 20 PLACES
Parts may be supplied in accordance MIN
with the alternate side view at the 0,533 (0.021)
option of TI. European-manufactured %% "' 70,381 (0.015)
parts may have pin 1 as shown in 12 boso) PIN SPACING 2,54 (0.100) T ¢ 20 PLACES
view A. Alternate-side-view parts .38 (0.015) (See Note A) (See Notes B and C)
manufactured outside of the USA 4 PLACES

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

Mechanical Data

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.

EXAS ‘QP 413
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MECHANICAL DATA

NTO024 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.

NT024
31,8 (1.250)
28,6 (1.125)
AYAVYAYAYAVAVAVYAYAVAYAYA
€ € 7624025 2,4 (0.093) R NOM—'E )
™ (0.300 + 0.010) 28 (0.110) NoM—f——]
\WAYAVAY AV AV AV AVAVAVAVAY,
| 710280 wax Syssolclclofolofelclofelcle
o 2.0 (0.080) NOM 1,78 (0 070) P £
I"l I i (0.080) _'I t'_‘ T1a (0045 24PLACES
— ¥
10,25 (0.010) now 508 0200
MA 4
—SEATING PLANE
105° G PLANE ¥ fe1.14 (0.085) MIN
24 PLACES
24 PLACES 0,36 0,36 (0.014) 0,533 (0.021)
4,06 (0.160) |'—
‘.\‘ 0,25 (0.010) a—m _.l 0,381 (0.015)
24 PLACES ‘ 2 16 (0.085) 24 PLACES
g (See Notes B m——o PIN SPACING 2,54 (0.100) T.P. {See Notes B
and C) . - Note A) and C)
@ 4PLACES (See No
(2]
= ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES
[
2.
@ NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position.
Q 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 the
o seating plane.
]
~*
o
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MECHANICAL DATA

Tape and Reel Information

A new packaging system, SMti ™ Tape and Reel, has emerged along
with the introduction of surface-mount semiconductor packages by
Texas Instruments.

Benefits

Features

SMti Tape and Reel not only offers a new shipping method that protects components
from mechanical and electrical damage, but also includes the benefits of automated
inventory control, ship to stock, and total compatibility with today’s automated
placement systems. SMti Tape and Reel continues the trend towards industry
automation and cost reduction and contributes to the overall goal of electronic system
quality and reliability.

The features of SMti Tape and Reel packaging are as follows.

® SMti Tape and Reel packaging is in full compliance with EIA Standard RS-481-A,
““Taping of Surface-Mount Components for Automatic Placement.”’

¢ Industry-compatible tape format allows second sourcing without costly and time-
consuming equipment changeovers and record-keeping changes.

® Static-inhibiting materials used in carrier tape manufacture provide device
protection from static damage.

® Rigid, dust-free polystyrene reels provide mechanical protection and clean room
compatibility for optimum equipment operation and manufacturing yield.

® Completely compatible with dereeling equipment currently available on most high-
speed automated placement systems.

® Medium-density Code 39 bar coding enables inventory and manufacturing
automation, as well as complete component traceability prior to, during, and after
system manufacture.

 Efficient packaging offers savings in storage space and manufacturing overhead.

SM SURFACE MOUNT
f1 TEXASINSTRUMENTS  and SMti are trademarks of

Texas Instruments Incorporated.

E Mechanical Data
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MECHANICAL DATA

General Description

SMti Tape and Reel offers users of surface-mounted semiconductor
devices a new and efficient method of component handling. Tape and
reel consists of three major elements: a carrier tape, a cover tape, and
a reel.

Carrier Tape

Cover Tape

Reel

The carrier tape is a conductive material with custom-embossed pockets for a
particular surface-mount package. Components are oriented in the embossed pockets
per EIA Standard RS-481-A ‘‘Taping of Surface-Mount Components for Automatic
Placement.”’

With each component in its embossment and protected from mechanical and static
damage, a continuous transluscent cover tape is heat sealed over the entire length of
the carrier tape, isolating each component from the outside environment. This heat-
sealing process guarantees sufficient seal strength to prevent components from falling
from the pockets before use. The cover tape has a peel strength of 40 +30 grams in
compliance with RS-481-A and sufficient strength to ensure consistency during
dereeling operations.

The entire assemblage is wound on a high-strength polystyrene-based reel. The reel
provides a means of easy storage and handling as well as a method for feeding large
quantities of packages to high-speed placement systems. In addition, SMti Tape and
Reel offers a factory-automation alternative through the use of medium-density

Code 39 bar coding on all reel assemblies. The bar code provides source, part
number, date code, and quantity.

=
[4°}
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-
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MECHANICAL DATA

Bar-Code Each reel of SMti components is labeled with a ‘‘man-and-machine’’ readable label

Labeling that uses a medium-density Code 39 bar code in combination with alphanumeric
characters.

Figure 1 Bar-Code Label

SM « SURFACE MOUNT
L TEXAS INSTRUMENTS

T

LT
T

L

Note

1. Sample labels are available for system compatibility testing.

E Mechanical Data
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MECHANICAL DATA

Specification

SMti Tape and Reel components are available in formats that are
compatible with most industry standard component loading and tape
drive equipment. Figures 2 through 5 and Tables 1 through 6
provide information regarding these formats. All dimensions are

given in millimeters.

Figure 2

Tape Format

lea———— TRAILER —

(NO COMPONENTS)
/ [

te-——— COMPONENTS

/L

LEADER
(NO COMPONENTS)
/

0 0o0o0o0o0cd oo

© 000/ fpooooo

—
|
|
|
!
|
i

——Ar- r-——r--m
) ] i
H | i
1
SN VO A | N

r——=-"
| Sp——

i
1
1
|
L.

w i

AS REQUIRED

7 /

560 )

-

Notes

FOR COMPONENT COUNT 7

500 ¥

1. Carriet tape is conductive with a resistivity value of less than 1 x 105 ohms per

square.

2. Cover tape is sealed over the entire length of the carrier tape.

Figure 3

Component Format (All components are packaged per Note 1.)

@
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©
3
©
2
©

)

-

REABAHR

|

]

AAABAR

® 00
DIRECTION
OF FEED

Note

1. Pin 1 orientation.
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MECHANICAL DATA

Specification (Continued)

Variables are used in Figure 4 and Tables 1 and 2. The definitions
for the variables are as follows: W is tape width, P is pocket pitch,
A, is pocket width, B, is pocket length, K, is pocket depth, K is
maximum tape depth, and F is the distance between the drive hole
and the centerline of the pocket. All dimensions are given in
millimeters.

Figure 4

Single-Sprocket Tape Dimensions

+0.1

4.0x0.10 1.5 -0.0 — K j-—
DIAMETER
- P —I r-— 2.00=0.05 0.8 MIN — - r—— 0.40
T

7—ﬂ -

DIAMETER

CARRIER TAPE J A t coven
EMBOSSMENT DIRECTION oOMIN
———————————
OF FEED L_
1.5MIN —i Ko

Y

Notes
1. Tape widths are 12, 16, and 24 mm.
2. Camber per EIA Standard RS-481-A.

3. Minimum bending radius per EIA Standard RS-481-A.

*3
INSTRUMENTS
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MECHANICAL DATA

! ejeq |esiueyody

Specification (continued)

Table 1

Single-Sprocket Variable Tape Dimensions

4-20

Package Package Dimension

Type Designator W P Ay By Ko K F
SO-14 D 16 8 6.5 9.5 2.1 25 7.5
SO-16 D 16 8 6.5 10.3 21 25 7.5
SO-20L DW 24 12 10.9 13.2 3.0 34 11.5
SO-24L DW 24 12 109 158 30 34 115
SO-28L DW 24 12 109 183 30 34 115
Tolerance +03 £0.1 +0.1 +0.1 0.1 max 0.1

TExAs ¢

INSTRUMENTS
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MECHANICAL DATA

Specification (continued)

Variables are used in Figure 5 and Table 3. The definitions for the

variables are as follows: G is the distance between the flanges, T is

the maximum reel width, and N is the diameter of the reel hub. All

dimensions are given in millimeters.

Figure 5 Reel Dimensions
—= =T MAX
‘.‘
+0.0
30 _40 i? 13.0£0.2
p L —T
* ( l\ 1772\ N
f 3 [
20.2MIN \}/?_
_J 2.5MIN L
i G
1.5MIN WIDTH TIBAR-CODE LABEL
Table 2 Variable Reel Dimensions

Package Package Dimension
Type Designator G T N
SO-14 D 16.4 224 100
SO-16 D 16.4 224 100
SO-20L DW 244 304 100
SO-24L DW 24.4 304 100
SO-28L DW 24.4 304 100

E Mechanical Data
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MECHANICAL DATA

Specification (continued)

All dimensions are given in millimeters.

Table 3 Tape and Reel Format Summary

Package Package Tape Package Pocket Dimensions Reel Reel Hub Parts
Type Designator Width Pitch Width Length Depth Diameter Diameter Per Reel
SO-14 D 16 8 6.5 9.0 2.1 330 100 2500
SO-16 D 16 8 6.5 10.3 2.1 330 100 2500
SO-20L DW 24 12 10.9 13.2 3.0 330 100 1000
SO-24L. DWW 24 12 10.9 15.8 3.0 330 100 1000
SO-28L. DW 24 12 10.9 18.3 3.0 330 100 1000

! ejeq |edueyodan

INSTRUMENTS
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MECHANICAL DATA

Ordering Information

To order tape and reel components, you need to provide information
about part numbers, quantities, shipping, and sample package
applications.

Ordering by
Part Number

Formats and
Quantities

Shipping

When ordering tape and reel components, add the letter R as a suffix to the
part number. An example of the ordering sequence follows.

SN 74F657, D

s

1. Prefix

2. Unique Circuit Designator

3. Package Type

4. Tape and Reel Packaging
Must be designated by the letter R

All orders for tape and reel packaging must be for whole reels. For example, if a

customer requires 9,900 TLO74s in Tape and Reel packaging, he needs to place the
order for a quantity of 10,000 TL074s. The order will be filled and shipped on four
reels containing 2,500 parts per reel.

Note: TI reserves the right to provide a smaller quantity of devices per reel to
preserve date code integrity.

A list of package and tape formats and the quantity of devices per reel is provided in
Table 4.

Taped and reeled components are shipped in individual packing boxes measuring
approximately 14’ x 14°’. The depth of each box is tailored to the tape width.
Individual boxes are packed in a larger box whose size depends on the quantity of
components ordered.

bxas W

Mechanical Data
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MECHANICAL DATA

Ordering Information (continued)

All dimensions are given in millimeters.

Table 4 Condensed Tape and Reel Formats
Package Package Tape Package Reel Parts
Type Designator Width Pitch Diameter Per Reel
SO-14 D 16 8 330 2500
SO-16 D 16 8 330 2500
SO-20L DW 24 12 330 1000
SO-24L DW 24 12 330 1000
SO-28L DW 24 12 330 1000
Sample Package Sample components are available for a number of applications, such as standard
Applications mechanical sample packages, ‘‘daisy-chained’’ bars, and K-factor bars. Table 5
provides sample ordering information.
Table 5 Sample Package Applications
Package Package Mechanical
Type Designator Sample Daisy Chain K Factor
§ SO-14 D SN72197 SN200054 SN200060
% . SO-16 D SN72198 SN200055 SN200061
g. SO-20L DW SN72199 SN200056 SN200062
E-’- SO-24L DW SN72200 SN200057 SN200063
E’U... SO-28L DW SN250013 N/A N/A
o

4-24
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MECHANICAL DATA

More Information

As a major manufacturer of SMCs, Tl is committed to helping you
make the transition to surface-mount as easy and as economical as
possible. Getting started in SMT—switching from older and less
efficient methods of PCB fabrication —means learning some new
manufacturing techniques, and it entails some capital outlay. But in
volume production, it can actually reduce your capital and space
costs by up to 50 percent.

Ship-to-Stock
Eliminates
Incoming
Inspection

Learn by Doing

Outside Help
Available

Want to Learn
More?

As your usage per surface-mount component (SMC) grows, TI can implement its
ship-to stock program for you. With all the necessary quality-control procedures built
into our standard testing process, your SMCs can be shipped directly to you in tape
and reel or in factory-sealed boxes. Benefits to you:

® Incoming inspection, scrap, and rework reduced or eliminated.

® Inventory reduced.

® Quality levels maximized.

To help you realize the advantages of surface-mount technology (SMT), Texas
Instruments maintains a surface-mount laboratory. There you can gain hands-on
experience and guidance in building a surface-mount board from start to finish. To
schedule an appointment, contact your TI Field Sales Engineer or call

(800) 232-3200 for the address of the TI Field Sales Office nearest you.

You can also find assistance among the growing number of SMT assembly houses,
cansultants, and associations. They can help you reduce the costs of converting to
SMT, while supplying some valuable information on the latest technological advances
and industry standards.

Suppliers of assembly equipment such as pick-and-place machines and soldering and
test equipment can also help you make the transition to SMT board fabrication.

How to Use Surface Mount Technology is availabie free of charge from Texas
Instruments. This technical summary includes chapters on the process and the tooling
required to implement it; the wide variety of available SMCs; inspection, testing, and
repair; quality and reliability; and how to mix SMCs with standard DIP packages.

For additional information on the availability of TI's growing line of SMCs, contact
your local TI Field Sales Office or distributor.

If you would like to have your name placed on our mailing list for additional SMT
information as it becomes available from TI, please write Texas Instruments
Incorporated, Dept. SSPO5, P.O. Box 809066, Dallas, Texas 75380-9066.

E Mechanical Data
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IC SOCKETS

INTRODUCTION

Texas Instruments has developed solutions for today’s high density packaging needs. The Tl facility at Attleboro,
Massachusetts (one of the world’s largest suppliers of multimetal systems) provides leading-edge technology
which, combined with reliable, high-volume, off-the-shelf interconnection products, allows Tl to quickly meet
volume commercial applications.

During the last decade, Tl has produced one of the largest IC socket families. TI’s sockets include every type
and size socket in common use today and are available in a wide choice of contact materials and designs.

Our sockets are designed for:

® easy and efficient hand assembly
® compatibility with automatic assembly equipment
® maximum performance and board density

This section provides information on the following types of IC socket products.

PRODUCTION SOCKETS TYPE
Plastic Leaded Chip Carrier PLCC
Single-In-Line Packages SiP
Pin-Grid Arrays PGA
Dual-In-Line DIP
Dual-In-Line 0.070-inch spacing Shrink Pack
Quad-In-Line Quip

BURN-IN/TEST SOCKETS TYPE
Plastic Leaded Chip Carrier PLCC
Pin Grid Array PGA
Small Outliine J Lead
Dual-In-Line DIP
Dual-In-Line 0.070-inch spacing Shrink Pack
Small Outline Flat Pack
Quad Flat Pack

Specially formulated alloys give the Tl contact springs:

® Low Contact Resistance
® High Contact Strength (to stand up to repetitive insertions and withdrawals)
® High normal forces assure gas-tight reliability

A full line of reliable, readily available, low-cost interconnection systems means premium performance at an
economical price.

Additional information on these and other Tl products, including pricing and delivery quotations, may be obtained
from your nearest authorized T| Distributor, Tl Sales Representative or:

Texas Instruments Incorporated
Connector Systems Department, MS 14-3  Telephone: (617) 699-5242/5375
Attleboro, Massachusetts 02703 TELEX: 92-7708

E Mechanical Data
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IC SOCKETS
PLASTIC LEADED CHIP CARRIER

PERFORMANCE SPECIFICATIONS

Mechanical

Recommended PCB thickness range: 0.062 in to 0.092 in
Recommended PCB hole size range: 0.032 in to 0.042 in
Vibration: 16 G max

Shock: 100 G max

Insertion force: 0.59 Ibs per position typ

Withdrawal force: 0.25 Ibs per position typ

Normal force: 200 g min, 450 g typ

Wipe: 0.075 in min

Durability: 5 cycles min

Contact retention: 1.5 Ibs min

Electrical

Current carrying capacity: 1 A per contact

Insulation resistance: 5000 MQ min

Dielectric withstanding voltage: 1000 V ac rms min

Capacitance: 1 pF max

Environmental

Operating temperature:

Operating: — 40°C to 85°C

Storage: —40°C to 95°C

Temperature cycling with humidity: will conform to final EIA
specifications

MATERIALS

Body — Ryton R-4 (40% glass) UL 94 V-0 rating

Contacts — CDA 510 spring temper

Contact finish — 90/10 tin/lead (200 puin —400 win) over
40 uin copper

Extraction tool available, consult factory
Contact factory for detailed information

PLASTIC LEADED CHIP CARRIER CPR SERIES

'DEVICE GUIDE

BARRIERS

UNIQUE. HIGH
NORMAL FORCE
CONTACT

; EASILY
. AUTO INSERTED ~.

: : CLOSED BOTTOM
DESIGN

PART NUMBER SYSTEM

CPR PH XXX -X-X-—-0
T—Contact surface 1 — tin/lead
plating
Contact spacing 1 - 0.050 in
Number of pos (044, 052, 068, 084)
Plated thru hole, solder tail
Tl socket Series
Plastic leaded chip carrier

Trrrreoeer |T
e gz omoe e 0150 Tvp"‘ I*' STANDOFF
» oy @ ® [T+ -+ .11
2,54
- PP O ob: ZREERER PN
0 55 54 s e O " o
8 :8 :B EQ 52 a a @ I——T
20 51 60 a L] a @
g 32 33 :B :l - = LI )
E' 20 25 O O a7 e @ . \ P
0 2028 30 32 34 36 38 0 285 . * ot
m 27 29 31 33 35 37 39 41 43 LI e o
- - d - d - hl - hd - - L] - a a E e @ @ @ ® .
(w] — A ]
o 68-Pin shown
-,
NOTE: Socket electrical pin-out pattern represents component side
e Pos A B C
of P.C.B. layout. (TYP. counter clockwise numbering pin-
out system.) a4 21,43 17,78 12,70
(0.844) | (0.700) | (0.500)
52 23,98 20,32 15,24
(0.944) | (0.800) { (0.600)
oo es | 2206 [ 2540 | 2032
4 (1.144) | (1.000) | (0.800)
%07 rye i T os s | 3414 | 3048 | 2540
e 264 (0.100) 10.025) (1.344) | (1.200) | (1.000)
TYP
N ¢ 1: 11185, Dimensions in parentheses are in inches
Qi’
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IC SOCKETS
PLCC BURN-IN/TEST

PRODUCT FEATURES

Can be loaded by top actuated insertion or press-in
insertion, either manually or automatically

High reliability due to high pressure contact point

Open body and high stand-off design provide high efficiency
in heat dissipation

High durability up to 10,000 cycles

Compact design

PERFORMANCE SPECIFICATIONS

Mechanical

Accommodates IC leads per specific IC device

Recommended PCB thickness range: 0.062 in to 0.092 in

Recommended PCB hole size range: 0.032 in to 0.042 in

Durability: 10,000 cycles 10 mQ max contact resistance
change

Insertion force: Zero g

Withdrawal force: Zero gf

Electrical

Contact rating: 1 A per contact

Contact resistance: 20 mQ max initial

Insulation resistance: 1000 MQ per MIL-STD 202,
Method 302, Condition B

Dielectric withstanding voltage: 500 V ac rms per
MIL-STD 202, Method 301

Environmental

Thermal shock: 100 cycles, —25°C to +150°C

Temperature soak: 150°C for 48 hours

Operating temperature: —40°C to +150°C

MATERIALS

Body — ULTEM glass filled (UL 94 V-0)

Contact — copper alloy

Plating? — overall gold plate 4 pin over min 70 pin
nickel plating

tAfter IC is unlocked from the socket
*For additional plating options contact factory

PART NUMBER SYSTEM

CPJ XX XX X - XXX - B
-T -
—r— Number of contacts
Pitch
A = 0.050

Contact finish
33 = overall gold plate

Material
AA = copper alloy

“— TI Burn-in PLCC series

18 PIN FOOTPRINT SHOWN

2,54

(01000 4 27 (0.050)

U AR R T

(0.100) % 10.150)

i *P‘—E 13,00
ES

For complete test report contact the factory
4 (0.512)
b- 2,54
PLCC BURN-IN/TEST SOCKETS CPJ SERIES [ . [(0.100) ©
A4 b
.64
23,00 (0.906) —————~ (oz.ﬁ,o, —==-1,27 (0.050) 8
|e——17.20 (0.677)——~ 5,08 (0.200)
PATENY#‘END\NG ) 18,08 (0.712)—= 8
i 1 . —
N | 1,27 (0.050) SIZES: 18 PIN c
17,90 22 PIN ©
10.705) 1 S
== } et 7,80 (0.307} o
12,10 L___J ( \ [T - (1)
10.476) E
o nimln g 1 3,81 (0.150)
uyd 14,00 (0.551)
L | J
1,27 (0.050)
5,08 (0.200) 1
[~—12,90 (0.507) ﬂJ U U 3,00 (0.118)
0,50 . L_ 0,35 L-1,30 (0.051)
(0.020) (0.014)
Dimensions in parentheses are inches
Contact factory for detailed information
U
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IC SOCKETS
SINGLE-IN-LINE PACKAGE SOCKETS

PERFORMANCE SPECIFICATIONS

Mechanical : :

Vibration: MIL-STD-202 MODULE Re:
Durability: 30 cycles
Insertion force: Zero g

Withdrawal force: Zero g¥ m;grozgm::gc"u“'

Contact (normal) force: 200 g min

Contact retention force: 2 Ibs per circuit min
Electrical :
Contact rating: 1 A

Contact resistance: 30 mQ max initial
Insulation resistance: 1000 MQ at 500 dc
Dielectric strength: 1500 V ac rms
Capacitance: 2 pF max

ACT
tValues may vary due to test sequence and SIP module o o e
R configuration PART NUMBER SYSTEM
After module is unlocked from the receptacle

For a complete test report, please contact factory Ts8x —! XX X —XX — XX
Environmental _1 Variations
(20 mQ max contact resistance change after all tests) 00 — standard
Operating and storage temperature: —40°C to 100°C . product
Humidity: MIL-STD 202, Method 106D, 10 days .
Temperature soak: 85°C for 160 hours (sr:ﬁfnber of
Thermal Shock: 5 cycles, —40°C to 85°C per

MIL-STD 202, Method 107E contacts per row)
MATERIALS Housing material
Body — PES polyether sulfone, glass filled, UL 94 V-0 A — PES
Contact — Beryllium copper C17000; phosphor bronze alloy . .

CA510 Contact base material/plating
Contact finishes — Post plate min 200 yin tin/lead over min 01--C17000/30 pin goid

P 02—-CA510/30 pin gold
50uin nickel overall 03—C17000/200. zin ti
. " . _— - pin tin/lead

Post plate min 30 yin hard gold over min 75 uin nickel overall 04—CAB10/200 in tin/lead
For additional plating options contact the factory.

'—— Configuration/row-to-row spacing
01—single row/N/A
03—dual row/0.300 in

04 —dual row/0.400 in
DUAL ROW VERTICAL 05—dual row/0.500 in

g L- Series number denotes
D T 0-0.100 in pitch, vertical mount
O 1783 1~0.100 in pitch, low-profile (25°) mount
g (0.6801 Consult factory for availability of configurations, materials, and
= sizes.
-
8 SINGLE ROW LOW PROFILE
—
O T m 5
Y 13,69 :
’S 0.538) L
e
T
(0.020)

Ckt.

seo| A 8 c D E F G H

30 | 96:52 | 73,66 [ 82,14 189,28 | 80,52 | 92,71 [ 2,79 | 3,86

(3.800) | (2.900) [ (3.234) | (3.515){(3.170)| (3.650) | (0.110) | (0.162)
Contact factory for detailed information Dimensions in parentheses are in inches
4-30 l .J
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IC SOCKETS
HIGH DENSITY PIN GRID ARRAY

PERFORMANCE SPECIFICATIONS

Mechanical

Accommodates IC leads 0.015 in to 0.021 in diameter

Recommended PCB thickness range: 0.062 in to 0.092 in

Recommended PCB hole size range: 0.032 in to 0.042 in

Recommended hole grid pattern: 0.100 in + 0.002 in each
direction

Vibration: 15 G, 10-2000 Hz per MIL-STD 1344A,
Method 2005.1 Test Condition |Il

Shock: 100 G, sawtooth waveform, 2 shocks each direction
per MIL-STD 202, Method 213, Test Condition |

Durability: 5 cycles, 10 mQ max contact resistance change
per MIL-STD 1344, Method 2016

Insertion force: 3.6 0z (102 g) per pin typ using 0.018 in
diameter test pin

Withdrawal force: 0.5 oz (14 g) per pin min using 0.018 in
diameter test pin

Electrical

Contact rating: 1 A per contact

Contact resistance: 20 mQ max initial

Insulation resistance: 1000 MQ at 500 V dc per
MIL-STD 1344, Method 3003.1

Dielectric withstanding voltage: 1000 V ac rms
per MIL-STD 1344, Method 3001.1

Capacitance: 1 pF max per MIL-STD 202, Method 305

Environmental

Operating temperature: —65°C to 125°C, gold; —40°C to
100°C, tin/lead

Corrosive atmosphere: 10 mQ max contact resistance
change when exposed to 22% ammonium sulfide for
4 hours

Gas tight: 10 mQ max contact resistance change when
exposed to nitric acid vapor for 1 hour

Temperature soak: 10 mQ max contact resistance change
when exposed to 105°C temperature for 48 hours

MATERIALS

Body — PBT polyester UL 94 V-0

On request, G10/FR4 or Mylar film

Outer sleeve — Machined Brass (QQ-B-626)

Inner contact — Beryllium copper (QQ-C-530) heat treated

Plating: (specified by part number)

PIN GRID ARRAY

P

PeO®
(cJo¥oXol
CJoXoXe}
©e OO
©E @
[cJoXeXC)
oJOJOIO]
(OJoXOXO]
oJoxeIol
PO

i

[oXoXo)
[oXoXo)
[OXOXO)
[oXoXa}
©EOe

OPEE|eEO®O

P06
lo@®©
0006
PEO®®O
OO

©@EOeOO

S 4]
r

1,3/2,0 A
0.05/0.08) TYP [—40 10/0.12) (0.100) TYP NONCUMULATIVE

lo.aigfgf?m]:_:
z&lﬂiiﬁ E:ﬁ ‘ﬁ ﬁ ﬁ H‘F"—(o 0531 OIA

{0.105/0.150)

WIDE-TAPERED
ENTRY

PRECISION
PRECISION ! - MACHINED
SIX-FINGERED SLEEVE

INNER CONTACT

Inner contact — 30 uin gold over 50 pin nickel or 100 yin
tin/lead over 50 pin nickel

Outer sleeve — 10 uin gold over 50 pin nickel or 50 pin
tin/lead over 50 uin nickel

PART NUMBER SYSTEM

€ X G XX — XXX X X X

T T TT. 37

Pin Length

WIRE WRAP | SOLDER TAIL

3-0.510 long {9-0.105/0.150)

|-4><

r—_l

Plating

P/N Sleeve Clip
0 Gold Gold
5 Tin Gold

“Body Style and Orientation

- Contact Loading Pattern

Pin L i
Grid Number of Pins
Array 024 to 324
~— Overall Grid Size
5x5=051t0 18x18=18 ©
L— BODY MATERIAL ®
G — Glass Filled Epoxy
P — PBT Polyester o
- TI Socket T
2
Insulator Size :oﬁno io.gosf g
9x9 (0.950) 24,13 (0.800) 20,32 =
10%x10 (1.050) 26,67 (0.900) 22,86 8
11x11 (1.150) 29,21 (1.000) 25,40
12x12 (1.250) 31,75 (1.100) 27,94 E
13x13 (1.350) 34,29 (1.200) 30,48
14x14 (1.450) 36,83 (1.300) 33,02
15x 15 (1.550) 39,37 (1.400) 35,56
16x16 (1.650) 41,91 (1.500) 38,10
17x17 (1.750) 44,45 (1.600) 40,64
18x18 (1.850) 46,99 (1.700) 43,18

TNoncumulative
Dimensions in parentheses are inches
Consult factory for detailed information

EXAS ‘Q’ 431
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IC SOCKETS
S0J BURN-IN/TEST

PERFORMANCE SPECIFICATIONS

Mechanical

Accommodates IC leads per specific IC device

Recommended PCB thickness range: 0.062 in to 0.092 in

Recommended PCB hole size range: 0.032 in to 0.042 in

Durability: 10,000 cycles, 20 mQ max contact resistance
change

Insertion force: 1.3 oz per posmon max

Withdrawal force: 8.8 grams per position min

Electrical

Contact rating: 1.0 A per contact

Contact resistance: 20 mQ max initial

Insulation resistance: 1000 MQ per MIL-STD 202,
Method 302, Condition B

Dielectric withstanding voltage: 700 V ac rms per
MIL-STD 202, Method 301

Environmental

Thermal shock: 100 cycles, —25°C to +180°C, 1 hour

Temperature soak: 180°C for 1000 hours, 80 mQ max
change

Operating temperature:

MATERIALS

Body — PES glass filled UL 94 V-0

Contact — copper alloy

Plating — overall gold plate min 4 pin over min 70 pin nickel
plating

-65°C to +180°C

13,50 (0.531)

8 l———16.50 (0.650}

PART NUMBER SYSTEM

CsJT XXX - XX - XX X
Body Material
Blank = G.F. PES
A = PPS R4-03
B = G.F. PEl

Body Variation
02 = Standard 1 forward/
backward insertion

03 = Special/orientation pin
04 = Special/high standoff
05 = Special/24-pin

06 = Standard 2 forward

insertion, BECU

— Contact Finish
37 = Overall gold plate 4 pin

38 = Overall gold plate 30 pin
57 = Selective gold plate 4 uin
g 58 = Selective gold plate 30 uin
@ L
o 263 o‘:‘(o";m i (o‘:;m Y Number of Contacts
g 10.099)| 0.40 (0. 9 e 0600 ;0;18] L—Tl S0J series
20,3 (0.800)——————————"(0.
g. 20,3 ( 10.099) SIZES: 20 pin
o 02 VERSION SHOWN 26 pin
o 20-PIN (02 VERSION) FOOTPRINT SHOWN
] LT 0,80 2,54
~ | &'10.032) | | (0.100}
Y 1 —® e - —————®——©
g l
: S R R Y
g N g8
@ 8¢
‘ . { I -]
[ | e
l Vo ! I ’ 1 ‘ e
| © :
¢ 5.08 ¢ @
LY \ ) " 10.200 ]
le——17.4 (0.685——) NO. 1 PN I S SR S _@__#@
! e
Dimensions in parentheses are inches ':1;625701 |o 100) @K 0.100)
Contact factory for detailed information : NO. 1 PIN
4-32 I EXAS U
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IC SOCKETS
DUAL-IN-LINE

PERFORMANCE SPECIFICATIONS

Mechanical

Accommodates IC leads 0.011 + 0.003 in by
0.018 + 0.003

Recommended PCB thickness range: 0.062 in to 0.092 in

Recommended PCB hole size range: 0.032 in to 0.042 in

Recommended hole grid pattern: 0.100 in + 0.003 in each
direction .

Vibration: 15 G, 10-2000 Hz per MIL-STD 1344A,
Method 2005.1 Test Condition Ill.

Shock: 100 G, sawtooth waveform, 2 shocks each direction
per MIL-STD 202, Method 213, Test Condition |

Durability: 5 cycles, 10 mQ max contact resistance change
per MIL-STD 1344, Method 2016

Insertion force (C7X and C86): 16 oz (454 g) per pin max

Withdrawal force: (40 g) per pin min

Electrical

Contact rating: 1 A per contact

Contact resistance: 20 mQ max initial

Insulation resistance: 1000 MQ at 500 V dc per
MIL-STD 1344, Method 3003

Dielectric withstanding voltage: 1000 V ac rms per
MIL-STD 1344, Method 3001.1

Capacitance: 1 pF max per MIL-STD 202, Method 305

Environmental

Operating temperature: —55°C to 125°C, gold; —40°C
to 100°C, tin

Corrosive atmosphere: 10 mQ max contact resistance
change when exposed to 22% ammonium sulfide for
4 hours

Gas tight: 10 mQ max contact resistance change when
exposed to nitric acid vapor for 1 hour

Temperature soak: 10 mQ max contact resistance change
when exposed to 105°C temperature for 48 hours

Materials (C7X and C86)

Body — PBT polyester UL 94 V-0

C7X Contacts — Outer sleeve: brass
Clip: BECU

C7X SERIES — SCREW MACHINE

WIDE-TAPERED
ENTRY

PRECISION PRECISION
FOUR-FINGERED MACHINED
CONTACT SLEEVE
C7X SERIES — SCREW MACHINE
PART NUMBER SYSTEM
C7X (X XX — X X
[ L
Variations
Solder Tail : 9
Pin length 0.125 Typ
Wire Wrap : 3

Pin length 0.510

Plating (Sleeve/Clip)
0 — Gold/Gold
5 — Tin/Gold

Number of
Positions

‘— S — Single-in-line package (where applicable)

— Screw Machine Socket
1 — wire wrap
2 — solder tail

C86 SERIES — STAMPED AND FORMED
WIDE-ENTRY

Contact finish — clip 30 uin gold over 50 uin nickel or ©
e 50 uin tin/lead over 50 win nicke! -
ngtc;\?::_.t?; — sleeve 10 uin gold over 50 pin nickel 1
or 50 pin tin/lead over 50 uin nickel t:‘g?:lé B\::'\’l: (]
C86 Contacts — Phosphor bronze base metal —
-finish — Ti i HIGH RELIABILITY - 4+
C86 Contact-finish — Tin plate 200 pin over copper flash GAS.TIGHT o
CONTACT 'E
) f— &
L
Q
[}
C86 SERIES E

PART NUMBER SYSTEM

[+ 86 XX — 01
L Variation
01 — Standard product
Number of positions
Tin Dual Beam Face Wipe
Tl Socket Series
T {ip
I :1EXAS 433
NSTRUMENTS
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IC SOCKETS

DUAL-IN-LINE
DUAL-IN-LINE C7X SERIES
C7X AND C86 SERIES
3,05
{(0.120) MAX
3 H v 2 ]
1,35 U
3,61/4,57 (0.053) 0,563 -ofle
(0.142)/(0.180) (0.021) DIA
0.65 a 1,35
(0.025) (0.053)
C86 SERIES

i
L

DIPS

2,54 (0.100) TYP

4,25
(0.169)

'

—

4,19
(0.165)

(0.105) MIN

le—0.53 (0.021) DIA

D —»

CONTACT POINT

5,08
(0.200)

0,38 TYP

Dim B £0.005

Dim A Max
Dim C Max

Dim D £0.005

Positions

Dim A Max

Dim B +0.005

(0.015) MAX

Dim C Max
Dim D £0.005

o | Positions

7.62
(0.300)

5,08
(0.200)

10,16
(0.400)

(0.300)

7,62 |1

30,48
(1.200)

27,94
(1.100)

12,76
{0.500)

10,16
(0.400))

10,16
(0.400)

7.62
(0.300)

10,16
(0.400)

7,62
10.300)

35,56
(1.400)

33,02
(1.300)

17,78
{0.700)

16,24
(0.600)|

17,78
(0.700)

15,24
(0.600)

10,16
(0.400)

7,62
(0.300)

40,64
{1.600)

38,10
{1.500)

17,78
(0.700)

15,24
(0.600)

20,32
(0.800)

17,78
{0.700)

10,16
{0.400)

7,62
(0.300))

45,72
(1.800)

43,18
(1.700)

17,78
(0.700)

15,24
(0.600)|

22,86
10.900)

20,32
{0.800)

10,16
(0.400)

7,62

10.300)] *

50,80
{2.000)

48,26
{1.900)

17,78
(0.700)

15,24
(0.600),

25,40
(1.000)

22,86
16.900)]

10,16

20 (0.400)

7,62
(0.300)

60,96
(2.400)

58,42
(2.300)

17,78
(0.700)

15,24
(0.600)

27,94
{1.100)

25,40
(1.000)

12,76

22 {0.500)

10,16
(0.400)

63,50
(2.500)

60,96
12.400)

25,40
(1.000)

7,62
(0.900)

30,48
{1.200)

27,94
(1.100)

17,78

24 0.700)

15,24
(0.600)

81,28
{3.200)

78,74
(3.100)

25,40
(1.000)

22,86
(0.900)

30,48
(1.200)

27,94
(1.100)|

10,16

f
24 (0.400)

7.62

10.300)

TNonstandard sizes

ejeq |edlueyospy

Not all sizes available in each series
Dimensions apply to all series

Dimensions in parentheses are inches
Contact factory for detailed information

2,29/3,81
(0.115)/(0.150)

ool
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IC SOCKETS
BURN-IN/TEST DIP

PERFORMANCE SPECIFICATIONS

Mechanical

Accommodates IC leads 0.011 in by 0.018 in

Recommended PCB thickness range: 0.062 in to 0.092 in

Recommended PCB hold size range: 0.032 in to 0.042 in

Durability: 10K cycles — CM Series, 5K cycles — CP/CQ

Electrical

Contact rating: 1 A per contact

Contact resistance: 20 mQ max initial

Insulation resistance: 1000 MQ at 500 V dc

Dielectric withstanding voltage: 1000 V ac rms

Capacitance: 1 pF max per MIL-STD 202, Method 305

Environmental

Operating temperature: —65°C to 170°C — CP/CM Series,
-65°C to 150°C — CQ Series

Humidity: 10 mQ max contact resistance

Temperature Soak: 10 mQ max contact resistance change

MATERIALS

Body — PPS (polyphenylen sulfide) UL 94 V-0

Contacts — Higher performance copper nickel alloy

Plating: T 4 pin of gold min over 100 win of nickel min

PART NUMBER SYSTEM
C X 37 XX — 22 8 X

I T
L— Pin to pin

A—0.100 centers
B—0.070 centers

PPS high temperature
body material

Copper nickel alloy
Soldertail

Number of positions

'— Overall gold plate

L— Series Features
Q— Auto unloadable
P — High density mounting
M—Shrink 0.070 centers

L— T Socket Series

CQ37 SERIES

tFor additional plating options consult the factory Numb. ¢ A D Cc B
Pomiiong +0.01 £0.02 | £0.01 | £0.01
BURN-IN/TEST DIP SOCKETS ositions Length Width | Contact
A 14 20,32 (0.800)
16 22,35 (0.880)( 12,70 | 15,24 7,62
wInlwl 18 24,89 (0.980) | (0.500) | (0.600) | (0.300)
_ ] 230 20 |27,43(1.080)
! (0.130) 24 32,51 (1,280)
T 28 37,59 (1.480)| 19,05 | 22,86 | 15,24
’ L—(:"%‘o) 40 52,83 (2.080) | (0.750) | (0.900) | (0.600)
250 SOLDER TAIL ' 42 55,37 (2.180)
10.100) o ja—
cp CP37 SERIES
CQ37 SERIES 37 SERIES
A B Cc
- Number of
_ Positi max +0.02 max
T T ositions Length Width
8 c 8 11,68 (0.460)
o 8 NN g [1°]
N
L L_ __-5>>~J‘\\ 14 17,78 (0.700) 762 12,70 -s
SN ——— 16 20,32 (0.800) 10.300) | (0.500)
o.s1MAx le-0.63 J (022307191 18 22,86 (0.900) : ' (a]
(0.020) e L 10.026) 2,29 20 25,40 (1.000) -5
(0.020) | 3.20 14,48 (0.090)
Too ke 10.1260 10.570) 24 3048 (1.2000 | 455, | 20,32 Q
(1.57) 28 35,56 (1.400) 0.600 0.800 =
40 50,80 (2.000) | '0-690) | (0.800) g
CM37 SERIES £
650 CM37 SERIES [3)
0.256) f~ —os ()
100201 Number of A 8 ¢
Positi +0.016 +0.02 +0.016 E
ositions Length Width
—t 10,67 | 17,20
28 27.18 11,0700 | (9.420) | 10.677)
42 | 39651500 | Jes1 | 2310
4} 0472 54 50,29 (1.980) ’ )
osa sl 208 20,32 | 26,92
0021 (J.b?c.._J L e 64 5918 (2.330) | (4 g00) | (1.060)
0,50
10.020) Dimensions in parentheses are inches
Contact factory for detailed information
e
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IC SOCKETS
QUAD-IN-LINE/SHRINK PACK

PERFORMANCE SPECIFICATIONS

Insertion force: 16 oz (454 g) per pin max
Withdrawal force: 1.5 oz (42 g) per pin min
Operating temperature: —40°C to 100°C, tin/lead
Accommodates IC leads 0.011 + 0.0003 in by

0.018 + 0.003 in
Contact rating: 1 A per contact

MATERIALS
Body — PBT polyester UL 94 V-0
C4S & CxW Contacts — Copper alloy

Contact finish — Reflow tin plating, 40 uin min

PART NUMBER SYSTEM FOR CxW SERIES

X—-11

[o
Number of contacts (42, 52, 64)
Staggered leads
5 — 64 contacts
6 — 42, 52 contacts

Tl Socket Series

QUAD-IN-LINE (CxW SERIES)

DUAL BEAM

EDGE GRIP
CONTACT

A B c
;’::::: Max Row to Row Max
Length Row to Row
41,90 22,90 19,05
CEWe4-11 1 (1,685 (0.950) {0.750)
27,90 22,90 17,80
COWAZAT | (4 10) (0.900) (0.700)
~ 34,30 22,90 17,80 C4S SERIES
CoW52-11 (1.35) (0.900) {0.700)
Dimensions in parentheses are inches . A B C
Contact factory for detailed information Positions Max | Row to Row [ Max
Length Width
PART NUMBER SYSTEM' FOR C4S SERIES 28 25,02 10,16 13,00
(0.985) (0.400) (0.512)
(o] 4 XX —
§ S X 02 40 35,69 15,24 17,98
o) Numb ¢ tact (1.405) (0.600) (0.708)
- umber of contacts
2 28, 40, 42, 52, 54, 64 64 Saan | oyee | @sen
- Shrink Fj’ack. ) . Dimensions in parentheses are inches
8 {0.070 in pin-to-pin contact spacing)
- Reflow tin plating SHRINK PACK DIP (C4S SERIES)
8 TI Socket Series | I 3
S TAlso available in screw machine contacts
C4S SERIES
B Cc
0.64
é (0.025) ¢,50 (0.256)
¥
T ]
N 2,92 L fe—1,79 (0.070) l
0.61 «.} |._ ——{0.115) [ A {
10.024) MIN
‘ {/
4-36
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IC SOCKETS
BURN-IN/TEST

PERFORMANCE SPECIFICATIONS

Mechanical

Accommodates IC leads per specific IC device

Recommended PCB thickness range: 0.062 in to 0.092 in

Recommended PCB hole size range: 0.032 in to 0.042 in

Durability: 5000 cycles, 10 mQ max contact resistance
change per MIL-STD 1344, Method 2016

Electrical

Contact rating: 1 A per contact

Contact resistance: 20 mQ max initial

Insulation resistance: 1 MQ at 500 V dc per
MIL-STD 1344, Method 3003.1

Dielectric withstanding voltage: 700 V ac rms per
MIL-STD 1344, Method 3001.1

Capacitance: 1 pF max per MIL-STD 202, Method 305

Environmental

Operating temperature: —65°C to 170°C

Humidity: 10 mQ max contact resistance change when
tested per MIL-STD 202, Method 103B

Temperature soak: 10 mQ max contact resistance change
when exposed to 105 °C temperature for 48 hours

MATERIALS

Body — CFP Series — PES (polyether sulfone) glass filled
UL 94 V-0

Temperature: —65°C to 170°C

Contact — Beryllium copper

Plating: T Overall gold plate min 4 yin over min 70 gin nickel
plating

TFor additional plating option consult the factory.

Dimensional drawings available from factory.

SMALL OUTLINE FLAT PACK (CFPH/K SERIES)

QUAD FLAT PACK (CFPM SERIES)

PART NUMBER SYSTEM
cXX X - xxx -

Tl socket

Number of Variations
positions A-10mmg
Configuration B-08mm¢
M — Quad pack contact spacing
Plating

Style PF — Flat pack 37 — overall gold plate

PIN GRID ARRAY (CZFW SERIES)

INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS, TEXAS 75265

PART NUMBER SYSTEM 8
C XX X - XXX — XX - 01 i
T T 2
Plating ‘_U
37 — overall gold plate It}
Number of positions .E
]
Confuguratnon N
PART NUMBER SYSTEM T « 2 o
C XX X — XXX - XX - 01 )
T l Style ZF — Zero force E
Plating L. .
37 — overall gold plate Ti Series socket
N f iti
umber of positions AVAILABLE SIZES
Configuration
H — 14, 16, 18, 20 Positions CFPH Series 14, 16, 18, 20 Small Outline
K — 24, 28 Positions CFPK Series 24, 28 Flat Pack
Style FP — Flat pack CFPM Series 64, 80 Quad Flat Pack
L— T/ Series socket CZFW Series 11x11x2 Pin Grid Array
Contact factory for detailed information
EXAS b 437
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TI Sales Offices

ALABAMA: Huntsville (205) 837-7530.

ARIZONA: Phoenix (602) 995-1007;
Tucson (602) 292-2640.

CALIFORNIA: Irvine (714) 660-1200;
Rosevllle (916) 786-9208;
San Dlo?n (619) 278-9601;

lara (408) 990-9000
Torrance (213) 217-7010;
Woodland Hills (818) 704-7759.
COLORADO: Aurora (303) 368-8000.
CONNECTICUT: Wallingford (203) 269-0074.

FLORIDA: Altamonte Sprlngs (305) 260-2116;
Ft. Lauderdale (305) 973-8502;
Tampa (813) 885-7411.

GEORGIA: Norcross (404) 662-7900.
ILLINOIS: Arlington Helghts (312) 640-2925.

INDIANA: Carmel (317) 573-6400;
Ft. Wayne (219) 424-5174.

IOWA: Cedar Raplds (319) 395-9550.
KANSAS: Overland Park (913) 451-4511.
MARYLAND: Columbia (301) 964-2003.
MASSACHUSETTS: Waltham (617) 895-9100.

MICHIGAN: Farmington Hills (313) 553-1569;
Grand Rapids (616) 957-4200.

MINNESOTA: Eden Prairie (612) 828-9300.
MISSOURL: St. Louls (314) 569-7600.

NEW JERSEY: Iselin (201) 750-1050.

NEW MEXICO: Albuquerque (505) 345-2555.

NEW YORK: East Syracuso (315) 463-9291;
Melvitle (516) 454-6600;

Pittsford (716) 385 6770;

Poughkeepsie (914) 473-2900.

NORTH CAROLINA: Charlotte (704) 527-0933;
Raleigh (919) 876-2725.

OHIO: Beachwood (216) 464-6100;
Beaver Creek (513) 427-6200.

OREGON: Beaverton (503) 643-6758.
PENNSYLVANIA: Blue Bell (215) 825-9500.
PUERTO RICO: Mato Rey (809) 753-8700.
TENNESSEE: Johnson City (615) 461-2192.

TEXAS: Austin (512) 250-7655;

Houston (713) 778-6592;

Richardson (214) 680-5082

San Antonlo (512) 496-!779

UTAH: Murray (801) 266-8972.
WASHINGTON: Redmond (206) 881-3080.
WISCONSIN: Brookfleld (414) 782-2899.
CANADA: Nepean, Ontarlo (613) 726-1970;
Richmond Hill, Ontarlo (416) 884-9181;

St. Laurent, Qucboc (514) 336-1860.

TI Regional
Technology Centers

CALIFORNIA: Irvine (714) 660-8105;
Santa Clara (408) 748-2220;

GEORGIA: Norcross (404) 662-7945.
ILLINOIS Arlington Helights (312) 640-2909.
MASSACHUSETTS: Waltham (617) 895-9196.
TEXAS: Richardson (214) 680-5066.
CANADA: Nepean, Ontario (613) 726-1970.

TT1 Distributors

MARYLAND: Arrow/Kierulff (301) 995-6002;
Hall-Mark (301) 988-9800; Marshall (301) 235-9464;
Schweber (301) 840-5900; Zeus (301) 997-1118.

MASSACHUSETTS Arrow/Klerulff (508) 658-0900;
Hall-Mark (508) 667-0902; Marshall (508) 658-0810;

TI AUTHORIZED DISTRIBUTORS
Arrow/Kierulff Electronics Group
Arrow (Canada)

Future Electronics (Canada) -
GRS Electronics Co., Inc.
Hall-Mark Electronics

Marshall Industrles

Newark Electronics

Schweber Electronics

Time Electronics

Wyle Laboratorles

Zeus Components

—OBSOLETE PRODUCT ONLY —
Rochester Electronics, Inc.
Newburyport, Massachusetts
(508) 462-9332

275-5100; Time (617) 532-6200;
Wyle (617) 273-7300; Zeus (617) 863-8800.

MICHIGAN: Detrolt: Arrow/Kierulff (313) 462-2290;
Hall-Mark (313) 462-1205; Marshall (313) 525-5850;
Newark (313) 967-0600; Schweber (313) 525-8100;
Grand Rapids: Arrow/Klerulff (616) 243-0912.

MINNESOTA: Arrow/Kierulff (612) 830-1800;
Hall-Mark (612) 941-2600; Marshall (612) 559-2211;
Schweber (612) 941-5280.

MISSOURI: St. Louls: Arrow/Kierulff (314) 567-6888;
Hall-Mark (314) 291-5350; Marshall (314) 291-4650;
Schweber (314) 739-0526.

NEW HAMPSHIRE: Arrow/Kierulff (603) 668-6968;
Schweber (603) 625-2250.

NEW JERSEY: Arrow/Kierulff (201) 538-0900,
(609) 596-8000; GRS Electronics (609) 964-8550;
Hall-Mark (201) 575-4415, (201) 88

(609) 235-1900; Marshall (201) 332-0320,

(609) 234-9190; Schweber (201) 227-7880.

NEW MEXICO: Arrow/Kierultf (505) 243-4566.
NEW YORK: Long Island:

ALABAMA: Arrow/Kierulff (205) 837-6955;
Hall-Mark (205) 837-8700; Marshall (205) 881-9235;
Schweber (205) 895-0480.

ARIZONA: Arrow/Kierulff (602) 437-0750;
Hall-Mark (602) 437-1200; Marshall (602) 496-0290;
Schweber (602) 431-0030; Wyle (602) 866-2888.

CALIFORNIA: Los Angeles/Orange County:

Arrow/Kierulff (818) 701-7500, (714) 838-5422;

Hall-Mark (818) 773-4500, (714) 669-4100;

Marshall (818) 407-0101, (818) 459-5500,

(714) 458-5395; Schweber (816) 880-9686;

(714) 863- 0200, (213) 320-8090; Wyle (818) 880-9000,
(714) 863-9953; Zeus (714) 921 9000 (818) 889-3838;
acramento: HaII-Mark (916) 624-9781;

Marshall (916) 635-9700; Schweber (9‘6) 364-0222;

Wyle (916) 638-5282;

San Diego: Arrow/Klerulﬂ (619) 565-4800;

Hall-Mark (619) 268-1201; arsha!lé 19) 578 -9600;

Schweber (G‘QLASWSA; Wyle (619) 565-9171;

San Francisco Bay Area: Arrow/Kierulff (408) 745-6600,

Hall-Mark (408) 432-0900; Marshall (408) 942-4600;

Schweber (408) 432-7171; Wyle (408) 727-2500;

Zeus (408) 998-5121.

COLORADO: Arrow/Kierulff (303) 790-4444;
Hall-Mark (303) 790-1662; Marshall (303) 451-8383
Schweber (303) 799 0258 Wyle (303) 457-9953.

CONNETICUT: Arrow/Kierulff (203) 265-7741;
Hall-Mark (203) 271-2844; Marshall (203) 265-3822
Schweber (203) 264-4700.

FLORIDA: Ft. Lauderdale:

Arrow/Kierultf (305) 429-8200; Hall-Mark (305) 971-9280;
Marshall (305) 977-4880; Schweber (305) 977-7511;
Orlando: Arrow/Kierulff (407) 323-0252;

Hall-Mark (407) 830-5855; Marshall (407) 767-8585;
Schweber (407) 331-7555; Zeus (407) 365-3000;
Tampa: Hall-Mark (813) 530-4543

Marshall (813) 576-1399; Schweber (813) 541-5100.

GEORGIA: Arrow/Kierulff (404) 449-8252;
Hall-Mark (404) 447-8000; Marshall (404) 923-5750;
Schweber (404) 449-9170.

ILLINOIS: Arrow/Kierulff (312) 250-0500;

Hall-Mark (312) 860-3800; Marshall (312) 430-0155;
Newark (312) 784-5100; Schweber (312) 364-3750.
INDIANA: Indianapolis: Arrow/Kierulff (317) 243-9353;
Hall-Mark (317) 872-8875; Marshall (317) 297-0483;
Schweber (317) 843-1050.

TOWA: Arrow/Kierulff (319) 395-7230;
Schweber (319) 373-1417.

KANSAS: KansasCity: Arrow/Kierulff (313) 541-9542;
Hall-Mark (913) 888-4747; Marshall (913) 492-3121;
Schweber (913) 492-2922.
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(516) 231-1009; Hall-Mark (516) 737-0600;
Marshall (516) 273-2424; Schweber (516) 334-7474;
Zeus (914) 937-7400,
Rochester: Arrow/KIerul" (716) 427-0300;
Hall-Mark (716) 425-3300, Marshall (716) 235~7620
Schweber (716) 424-2222;
Syracuse: Marshall (507) 798-1611.

NORTH CAROLINA: Arrow/Kierulff (91 9) 876-3132,
(919) 725-8711; Hall-Mark (919) 872-0712
Marshall (919), 878-9882; Schweber (919) '876-0000.

OHIO: Cleveland: Arrow/Kierulff (216) 248-3990;
Halil-Mark (216) 349-4632; Marshall (216) 248-1788;
Schweber (216) 464-2970;

calumbus Hall-Mark (614) 885-3313

Dayton: Arrow/Kierulff (513) 435-5563

Marshall (513) 898-4480; Schweber (5‘ 3) 439-1800.

OKLAHOMA: Arrow/Kierulff (918) 252-7537;
Schweber (918) 622-8003.

OREGON: Arrow/Kierulff (503) 645-6456;
Marshall (503) 644-5050; Wyle (503) 640-6000.

PENNSYLVANIA: Arrow/Kierulff (412) 856-7000,
(215) 928-1800; GRS Electronics (215) 922-7037;
Marshall (412) 963-0441; Schweber (215) 441-0600,
(412) 963-6804.

TEXAS: Austin: Arrow/Kierulff (512) 835-4180;
Hall-Mark (512) 258-8848; Marshm (512) 837 1991
Schweber (512) 339-0088; Wyle (512) 834-995
Dallas: Arrow/Kierulff (21 '& 380—6464

Hall-Mark (214) 553-4300; Marshall (214) 233-5200;
Schweber (214) 661-5010; Wyle (214) 235-9953;
Zeus (214) 783-7010;

El Paso: Marshall (915) 593—0706,

Houston: Arrow/Kierulff (713) 530-4

Hall-Mark (713) 781-6100; Marshall (713) 895-9200;
Schweber (713) 784-3600 Wyle (713) 879-9953.

UTAH: Arrow/Kierulff (801) 973-6913;
Hall-Mark (801) 972-1008; Marshall (801) 485-1551;
Wyle (801) 974-9953.

WASHINGTON: Arrow/Kierulff (206) 575-4420;
Marshall (206) 486-5747; Wyle (206) 881-1150.

WISCONSIN: Arrow/Kierulff (414) 792.0150;
Hall-Mark (414) 797-7844; Marshall (414) 797-8400;
Schweber (414) 7B4~9020

CANADA: Calgary: Future (403) 235-5325;
Edmonton: Future (403) 438-2858;
Montreal: Arrow Canada (514) 735-5511
Future (514) 694-7710;

Ottawa: Arrow Canada (613) 226-6903;
Future (61 3) 8

Quebec City: Arrow Canada (41 B) 871-7500.
Toronto: Arrow Canada (416) 672-7769;
Future (416) 638-4771; Marshall (415) 674-2161;
Vancouver: Arrow Canada (604) 291-2986;
Future (604) 294-1166.

Customer
Response Center

TOLL FREE: (800) 232-3200

OUTSIDE USA: (214) 995-6611
(8:00 a.m. — 5:00 p.m. CST)
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TI Worldwide
Sales Offices

ALABAMA: Huntsville: 500 Wynn Dnve, Suite 514,
Huntsville, AL 35805, (205) 837-7530.

RIZONA: Phoenix: 8825 N. 23rd Ave., Phoenix,
AZ 85021 (602) 995. 1007, TUCSON: 818 W. Miracle
Mile, Suite 43, Tucson, AZ 85705, (602) 292-2640.

CALIFORNIA: Irvine: 17891 Canwngh( Dr " Ivvme. CA
92714, (714) 660-1200; : 1 a Gat
Plaza, Roseville, CA 95678, (916) 786-9208
San Diego: 4333 View Ridge Ave., Suite 100,
CA 92123, (619) 273-9601

Sants Clara; 5353 Betsy Ross Dr., Santa Clars, CA
95054 (408) 980- 9000 Torrance: 690 Knox

Torrance, CA 90502, (213) 217-701
W Hills: 21220 Erwin St., Woodiand 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: Altamonte Springs: 370 S. North Lake Bivd,
Anamome Springs, FL 32701, (305) 260-2116;
t. Lauderdale: 2950 N.W. 62nd St.,
Ft Lauderdale, FL 33309, (305) 973 8502;
Tampa: 4803 George Rd., Suite 3!
Tampa, FL 33634, (813] 885-7411.

San Di

GEORGIA: Norcross: 5515 Spalding Drive, Norcross,
GA 30092 (404) 662-7900

ILLINOIS: Arlington Heights: 515 W. Algonquin,
Arlington Heights, IL 60005, (312) 640-2925.

INDIANA: Ft. Wayne: 2020 inwood Dr.,
Ft. Wayne, IN 46815, (219) 424-5174;

Carmel: 550 Congressional Dr., Cavmel IN 46032,
(317) 573-6400.

IOWA: Cedar Rapids: 373 Collins Rd. NE, Suite 201,
Cedar Rapids, IA 52402, {319) 395-9550.

KANSAS: Overland Park: 7300 College Blvd., Lighton
Plaza, Overland Park, KS 66210, (913) 451-4611.

MARYLAND: Columbia: 8815 Centre Park Dr.,
Columbia MD 21045, (301) 964-2003.

MASSACHUSETTS: Waitham: 950 Winter St.,
Waltham, MA 02154, (617) 895-9100.

MICHIGAN: Farmington Hills: 33737 W. 12 Mile Rd.,
Farmington Hills, MI 48018, (313) 5653-1569.

Grand Rapids: 3075 Orchard Vista Dr. S.
Grand Rapids, MI 49506, (616) 957-4200.

MINNESOTA: Eden Prairie: 11000 W. 78th St.,
Eden Prairie, MN 55344 (612) 828-9300.
MISSOURI: St. Louis: 11816 Borman Drive,
St. Louis, MO 63146, (314) 569-7600.

NEW JERSEY: Iselin: 485E U.S. Route 1 Soutl
Parkway Towers, Iselin, NJ 08830 (201) 750 1050

NEW
NE, Albuquerque, NM 87107, (505) 345-2555,

NEW YORK: East Syracuse: 6365 Collamer Dr.,
East Syracuse, NY 13057, (315) 463-9291;
Melville: 1895 Wait Whitman Rd., P.O. Box 2936,
Melville, NY 11747, (516) 454- 8800

rd: ZBSIOCIovev St., Pittsford, NY 14534,

Pittsfor

(716) 385-677¢

Poughkeepsie: 385 South Rd., Poughkeepsie,
NY 12801, (914] 473 2900.

NORTH CAROLINA: Cherlotte: 8 Woodlawn Green,
Woodlawn Rd., chnrlone, NC 28210, (704)

527-0933;
Raleigh, NC 276, 5, (919) 876-2725.

OHIO: Beachwood: 23775 Commerce Park Rd.,
Beachwood, OH 44122, (216) 484-6100
Baavercreek: 4200 Coionel Glenn H

Beavercreek, OH 45431, (513) 417 6200

809 Highwoods Bivd., Suite 100,

OREGON: Beaverton: 6700 SW 105th St., Suite 110,
Beaverton, OR 97005 (503) 643-6758.

PENNSYLVANIA: Blue Bell: 670 Sentry Pkwy,
Blue Bell, PA 19422, (215) 825-9500.

PUERTO RICO: Hato Rey: Mercantil Plaza Bidg.,
Suite 505, Hato Rey, PR 00918, (809) 753-8700.

TENNESSEE: Johnson City: Erwin Hwy,
P.0. Drawer 1255, Johnson City, TN 37605
(615) 461-2192.

TEXAS: Austin: 12501 Research Bivd., Austm T
78759, (512) 250-7655; Richardson: 1001 E.
Campbell Rd., Richardson, TX 75081,

(214) 680-5082; Houston: 9100 Southwest Frwy.,
Suite 250, Houston, TX 77074, (713) 778-6592;
San Antonio: 1000 Central Parkway South,

San Antonio, TX 78232, (512) 496-1779.

UTAH: Murray: 5201 South Green St., Suite 200,
Murray, UT 84123, (801) 266-8972.

WASHINGTON: Redmond: 5010 148th NE, Bidg 8,
Suite 107, Redmond, WA 98052, (206) 881-3080.

WISCONSIN: Brookfield: 450 N. Sunny Slope, Suite
160, Brookfield, WI 53005, (414) 782-2899.

CANADA: len Moodie Drive, Mallorn Center,
Nepean, Ontario, Canada, K2H9C4,

(613) 726-1970. Richmond Hili: 280 Centre St. E.,
Richmond Hill L4C1B1, Ontario, Canad

(416) 884-9181; St. Laurent: Ville St. I.nurem
Quebec, 9460 Trans Canada Hwy., St. Laurent,
Quebec, Canada H4S1R7, (514) 336-1860.

Texas genti i
1119, 1053 Capital Federal, Buenos Aires, Argentina,
541/748-3699

AUSTRALIA (& NEW ZEALAND): Texas Instruments

Australia Ltd.: 6-10 Talavera Rd., North Ryde

(Sydney), New South Wales, Austrnha 2113

2 + 887-1122; 5th Floor, 418 St. Kilda Road,

Melbourne, Victoria, Australia 3004, 3 + 267-4677;

171 Philip Highway, Elizabeth, South Australia 5112,
+ 255-2066.

AUSTRIA: Texas Instruments Ges.m.b.
Industriestrabe B/16, A-2345 Bvunn/Geb-rge
2236-846210.

BELGIUM: Texas Instruments N.V. Belgium S.A.: 11,
Avenue Jules Bondetlun 11, 1140 Brussels, Belglum
(02) 242-3080

BRAZIL: Texas Instruments Electronicos do Brasil
Ltda.: Rua Paes Leme, 524-7 Andar Pinheiros, 05424
Sao Paulo, Brazil, 0815-6166.

: Texas A/S, i j 46E,
2730 Herlev, Denmark, 2 - 91 74 00.
FINLAND: Texas Instruments Finland OY:

Ahertajantie 3, P.O. Box 81, ESP0O, Finland, (90)
0-461-422.

FRANCE: Texas Instruments France: Paris Office, BP
67 8-10 Avenue Morane-Saulnier, 78141 Velizy-
Villacoublay cedex (1) 30 70 1003.

‘GERMANY (Fed. Republic of Germany): Texas
Instruments Deutschland GmbH: Haggertystrasse 1,
8050 Freising, 8161 +80-4591; Kurfuerstendamm
195/196, 1000 Berlin 15, 30+ 882- 7365; lll, Hagen
43/Kibbelstrasse, .19, 4300 Essen, 201-24250;
Kirchhorsterstrasse 2, 3000 Hannover 51,

511 +648021; Maybachuubc 11, 7302 Ostfildern
2-Nelingen, 711 + 340
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HONG KONG: Texas Instruments Hong Kong Ltd., 8th
Floor, World Shipping Ctr., 7 Canton Rd., Kowloon,
Hong Kong, (852) 3-7351223.

IRELAND: Texas Instruments (Ireland) Limited:
7/8 Hasrgt_;un Street, Stillorgan, County Dublin, Eire,

ITALY: Texas Inslvuments |tal|a S| o A Divisione
Semiconduttori: Viale Europa, 40, 20093 Cologne
Monzese (Milano), (02) 253001 Vla Castello della
Magliana, 38, 00148 Roma, (06) 5222651;

Via Amendola, 17, 40100 Bolognn, (051) 554004.

JAPAN: Tokyo Marketing/Sales (Headquarters):

Texas Instruments Japan Ltd., MS Shibaura Bidg., SF,
4-13-23 Shibaura, Minato-ku, Tokyo 108, Japat
03-769-8700. Texas Instruments Japan Lt
iwai Bldg. 5F, 30 Imabashi 3-chome, Higasl

Osaka 541, Japan, 06-294-1881; Daini 70you West
Bldg. 7F, 10-27 Meieki 4-chome, Nakamura-ku,
Nngoya 450 052 583 8691; D:)m:hl Seimei Elﬂg 6F,

‘92,
0762 23- 5471 Donchl Olympic Tachikawa Bldg 6F,
1-25-12 Akebono-cho, Tachikawa 190, Tokyo,
0425-27-6426; Matsumoto Showa Bldg. 6F, 2-11
Fukashi 1-chome, Matsumoto 390, Nagano-ken,
0263-33-1060; Yokohama Nishiguchi KN Bldg
2-8-4 Kita-Saiwai-cho, Nishi-ku, Yokohama 220,
045-322-6741; Nihon Seimei Kyoto Yasaka Bldg. 5F,
843-2 Higashi Shiokohjidori, Nishinotoh-in Higashi-iru,
Shiokouiji, Shimogyo-ku, Kyoto 600, 075-341-7713;
2597-1, Aza Havuda a, Kitsuki 873, Oita-
ken, 0978 il lant, 2360 Kihara Miho-
mura, Inashil un 300 04, Ibaragl ken,
0298-85-. 2541

KOREA: Texas Instruments Korea Ltd., 28th Fl., Trade
Tower, #159, Samsung-Dong, Kangnam-ku, Seoul,
Korea 2 +551-2810.

MEXICO: Texas Instruments de Mexico S.A.: Alfonso
Reyes— 115, Col. Hipodromo Condesa, Mexico, D.F.,
Mexico 06120, 525/525-3860.

MIDDLE EAST: Texas Instruments: No. 13 Ist Floor
Mannai Bldg., Diplomatic Area, P.O. Box 26335, .
Manama Bahrain, Arabian Gulf, 973 + 274681

NETHERLANDS: Texas Instruments Holland B.V.,
19 F 1100 Zuidoost,
Holland 20 +5602911.

NORWAY: Texas Instruments Norway A/S: PB106,
Refstad 0585, Oslo 5, Norway, (2) 155090.

PEOPLES REPUBLIC OF CHINA: Texas Instruments
China Inc., Beijing Representative Office, 7-05 Citic
Bldg., 19 Jlanguomenwal Daijje, Beijing, China, (861)
5002255, Ext. 3750.

PHILIPPINES: Texas Instruments Asia Ltd.: 14th Floor,
Ba- Lepanto Bldg., Paseo de Roxas, Makati, Metro
Manila, Philippines, 817-60-31.

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 Instruments Singapore lPTE) Ltd.,
Asia Pacific Division, 101 Thompson Rd. #23-0
United Square, Singapore 1130, 350-8100.

SPAIN: Texas Instruments Espana, S.A.: C/Jos
Lazaro Galdiano No. 6, Madrid 28036, 1/458. 14 58.

Trade

I: Texas I

Sweden, 8- 7562- 5800

SWITZERLAND: Texas Instruments, Inc., Reidstrasse
6, CH-8953 Dietikon (Zuerich) Switzerland,
1-740 2220.

TAIWAN: Texas Instruments Supply Co., 9th Floor
Bank Tower, 205 Tun Hwa N. Rd., Taipei, Taiwan,
Republic of China, 2 + 713-9311.

UNITED KINGDOM: Texas Instruments Limited:
lzwaglon Lane, Bedford, MK41 7PA, England, 0234
70111,

S-1 64~93.
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