@ MOTOROLA

SN54/74L.S02
QUAD 2-INPUT NOR GATE

QUAD 2-INPUT NOR GATE
LOW POWER SCHOTTKY

| I | I | F’ J SUFFIX
N CERAMIC
L] [2] [s] [ [s] Le] i CASE 632-08
GND 14 1
V N SUFFIX
\ PLASTIC
i CASE 646-06
1
D SUFFIX
14 solC
1 CASE 751A-02

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD SOIC

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

Vce Supply Voltage 54 4.5 5.0 55 \%
74 4.75 5.0 5.25

TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70

loH Output Current — High 54,74 -0.4 mA

loL Output Current — Low 54 4.0 mA
74 8.0

FAST AND LS TTL DATA
5-1



SN54/74L.S02

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Guaranteed Input HIGH Voltage for
VIH Input HIGH Voltage 2.0 \% Al Inputs
54 0.7 Guaranteed Input LOW Voltage for
VL Input LOW Voltage \ Al Input
74 0.8 nputs
VK Input Clamp Diode Voltage -0.65| -15 \ Vce =MIN, [y =-18 mA
54 25 35 \% Vee = MIN, | =MAX, V|N = V.
cC » IOH » VIN = VIH
VOH Output HIGH Voltage 4 - 3o v or VL per Truth Table
54,74 025 | 0.4 \ loL =4.0mA Vce =Vee MIN,
VoL Output LOW Voltage VIN=VILOrVIH
74 0.35 0.5 \ loL=8.0mA per Truth Table
20 pA Ve = MAX, VIN=2.T7V
IIH Input HIGH Current
0.1 mA Ve = MAX, VIN=T7.0V
L Input LOW Current -0.4 mA Vcc = MAX, VN =04V
los Short Circuit Current (Note 1) -20 -100 mA Vce = MAX
Power Supply Current
Total, Output LOW 5.4
Note 1: Not more than one output should be shorted at a time, nor for more than 1 second.
AC CHARACTERISTICS (T = 25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tpLH Turn-Off Delay, Input to Output 10 15 ns Vee=5.0V
tPHL Turn-On Delay, Input to Output 10 15 ns CL=15pF

FAST AND LS TTL DATA
5-2




@ MOTOROLA

HEX INVERTER

SN54/74L.S05

HEX INVERTER
LOW POWER SCHOTTKY

L) L] [ef Lo [s] Lo L]

GND

*OPEN COLLECTOR OUTPUTS

F’ J SUFFIX
Ii CERAMIC
0 CASE 632-08
14
1
V N SUFFIX
\ PLASTIC
% CASE 646-06
1
D SUFFIX
¥ soic
X CASE 751A-02

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD SOIC

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

Vce Supply Voltage 54 4.5 5.0 55 \%
74 4.75 5.0 5.25

TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70

VOH Output Voltage — High 54,74 55 \%

loL Output Current — Low 54 4.0 mA
74 8.0

FAST AND LS TTL DATA
5-1




SN54/74L.S05

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Guaranteed Input HIGH Voltage for
VIH Input HIGH Voltage 2.0 \% Al Inputs
54 0.7 Guaranteed Input LOW Voltage for
VL Input LOW Voltage \ Al Input
74 0.8 nputs
VK Input Clamp Diode Voltage -0.65| -15 \ Vce =MIN, [y =-18 mA
IOH Output HIGH Current 54,74 100 HA Vce = MIN, VoH = MAX
54, 74 025 | 04 v loL = 4.0 mA Vce =Vee MIN,
VoL Output LOW Voltage VIN = V(L or VIH
74 0.35 0.5 \ loL=8.0mA per Truth Table
20 MA Vcec =MAX, VIN=2.7V
IIH Input HIGH Current
0.1 mA Vcc =MAX, VIN=T7.0V
L Input LOW Current -0.4 mA Vce = MAX, VN =04V
Power Supply Current
ICC Total, Output HIGH 2.4 mA VCC = MAX
Total, Output LOW 6.6
AC CHARACTERISTICS (Tp =25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tPLH Turn-Off Delay, Input to Output 17 32 ns Vec=5.0V
tPHL Turn-On Delay, Input to Output 15 28 ns CL=15pF R =2.0kQ

FAST AND LS TTL DATA

5-2




@ MOTOROLA

SN54/74L.S08
QUAD 2-INPUT AND GATE

QUAD 2-INPUT AND GATE
LOW POWER SCHOTTKY

J SUFFIX
CERAMIC
CASE 632-08

-]
[]
[-]
[]
[]
[=]
]

E
Ui
3

@

=

o
=

N SUFFIX
PLASTIC
CASE 646-06

D SUFFIX
SOIC
CASE 751A-02

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD SOIC

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

Vce Supply Voltage 54 4.5 5.0 55 \%
74 4.75 5.0 5.25

TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70

loH Output Current — High 54,74 -0.4 mA

loL Output Current — Low 54 4.0 mA
74 8.0

FAST AND LS TTL DATA
5-1



SN54/74L.S08

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Guaranteed Input HIGH Voltage for
VIH Input HIGH Voltage 2.0 \% Al Inputs
54 0.7 Guaranteed Input LOW Voltage for
VL Input LOW Voltage \ Al Input
74 0.8 nputs
VK Input Clamp Diode Voltage -065 ] -15 Y Vce =MIN, [y =-18 mA
54 2.5 3.5 \ Ve = MIN, IoH = MAX, VN = V.
CcC » IOH » VIN IH
VOH Output HIGH Voltage 4 - 3o v or VL per Truth Table
54,74 0.25 0.4 \Y loL=4.0mA Vce =Vee MIN,
VoL Output LOW Voltage VIN=VILOrVIH
74 0.35 0.5 \Y loL=8.0mA per Truth Table
20 HA Ve = MAX, VIN=2.T7V
IIH Input HIGH Current
0.1 mA Ve = MAX, VIN=T7.0V
L Input LOW Current -0.4 mA Vcc = MAX, VN =04V
los Short Circuit Current (Note 1) -20 —-100 mA Vce = MAX
Power Supply Current
Total, Output LOW 8.8
Note 1: Not more than one output should be shorted at a time, nor for more than 1 second.
AC CHARACTERISTICS (T = 25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tpLH Turn-Off Delay, Input to Output 8.0 15 ns Vee=5.0V
tPHL Turn-On Delay, Input to Output 10 20 ns CL=15pF

FAST AND LS TTL DATA
5-2




@ MOTOROLA

TRIPLE 3-INPUT NAND GATE

Vee

[14] [1s] [r2] [u] [10] [6] [e]
BEN

L) L] [af Lol [s] Lo [7]

SN54/74LS10

TRIPLE 3-INPUT NAND GATE
LOW POWER SCHOTTKY

F’ J SUFFIX
Ii CERAMIC
0 CASE 632-08
14
1
V N SUFFIX
\ PLASTIC
1 CASE 646-06
1
D SUFFIX
¥ soIc
X CASE 751A-02

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN  Plastic
SN74LSXXD  SOIC
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54 4.5 5.0 55 vV
74 4.75 5.0 5.25
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
IoH Output Current — High 54,74 -0.4 mA
loL Output Current — Low 54 4.0 mA
74 8.0

FAST AND LS TTL DATA

5-1




SN54/74L.S10

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Guaranteed Input HIGH Voltage for
VIH Input HIGH Voltage 2.0 \% Al Inputs
54 0.7 Guaranteed Input LOW Voltage for
VL Input LOW Voltage \ Al Input
74 0.8 nputs
VK Input Clamp Diode Voltage -0.65| -15 \ Vce =MIN, [y =-18 mA
54 25 35 \% Vee = MIN, | =MAX, V|N = V.
cC » IOH » VIN = VIH
VOH Output HIGH Voltage 4 - 3o v or Vj_ per Truth Table
54,74 0.25 0.4 \Y loL=4.0mA Vce =Vec MIN,
VoL Output LOW Voltage VIN=VILOrVIH
74 0.35 0.5 \ loL=8.0mA per Truth Table
20 pA Ve = MAX, VIN=2.T7V
IIH Input HIGH Current
0.1 mA Ve = MAX, VIN=T7.0V
L Input LOW Current -0.4 mA Vcc = MAX, VN =04V
los Short Circuit Current (Note 1) -20 -100 mA Vce = MAX
Power Supply Current
lcc Total, Output HIGH 1.2 mA Vee = MAX
Total, Output LOW 3.3
Note 1: Not more than one output should be shorted at a time, nor for more than 1 second.
AC CHARACTERISTICS (T = 25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tPLH Turn-Off Delay, Input to Output 9.0 15 ns Vee=5.0V
tPHL Turn-On Delay, Input to Output 10 15 ns CL=15pF

FAST AND LS TTL DATA
5-2




@ MOTOROLA

SCHMITT TRIGGERS
DUAL GATE/HEX INVERTER

The SN54LS/74LS13 and SN54LS/74LS14 contain logic gates/inverters
which accept standard TTL input signals and provide standard TTL output
levels. They are capable of transforming slowly changing input signals into
sharply defined, jitter-free output signals. Additionally, they have greater noise
margin than conventional inverters.

Each circuit contains a Schmitt trigger followed by a Darlington level shifter
and a phase splitter driving a TTL totem pole output. The Schmitt trigger uses
positive feedback to effectively speed-up slow input transitions, and provide
different input threshold voltages for positive and negative-going transitions.
This hysteresis between the positive-going and negative-going input

SN54/74LS13
SN54/74L.S14

SCHMITT TRIGGERS
DUAL GATE/HEX INVERTER

LOW POWER SCHOTTKY

thresholds (typically 800 mV) is determined internally by resistor ratios and is F’ 3 SUFFIX
o 2 o -
essentially insensitive to temperature and supply voltage variations. li CERAMIC
U CASE 632-08
LOGIC AND CONNECTION DIAGRAMS 1“7
SN54/74LS13
Vee
[14] [13] [s2] [u] [w0] [6] [s] P
N N SUFFIX
\ PLASTIC
1 ” CASE 646-06
D i
11
L] [2] ] Lo [s] [e] [2] @ D SUFFIX
SoIC
GND v CASE 751A-02
SN54/74LS14
Vee
m m m m m m m ORDERING INFORMATION
SN54LSXXJ Ceramic
SN74LSXXN Plastic
) SN74LSXXD SoIC
L] (2] ] Lo [s] [e] [2]
GND
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54 4.5 5.0 55 \%
74 4.75 5.0 5.25
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
IoH Output Current — High 54,74 -0.4 mA
loL Output Current — Low 54 4.0 mA
74 8.0

FAST AND LS TTL DATA

5-1




SN54/74L.S13 » SN54/74L.S14

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VT+ Positive-Going Threshold Voltage 15 2.0 \Y Vcc =50V
A Negative-Going Threshold Voltage 0.6 1.1 \ Vcc =50V
VT+-VT1- | Hysteresis 0.4 0.8 \Y Vcec =50V
VK Input Clamp Diode Voltage -0.65 | -15 \ Vce =MIN, |y =-18 mA
54 25 34 \Y
V Output HIGH Voltage Vce = MIN, | =—400 pA, VIN =V
OH - 57 34 v CcC OH IN = VIL
54,74 0.25 0.4 \Y Vcec =MIN, lpL =4.0mA, VN =2.0V
VoL Output LOW Voltage
74 0.35 0.5 \Y Vcec =MIN, IppL =8.0mA, VN =2.0V
T+ Input Current at Positive-Going Threshold -0.14 mA Vcec =50V, VIN=VT+
IT— Input Current at Negative-Going Threshold -0.18 mA Vcec =50V, V|N=VT=
1.0 20 HA Vcec =MAX,VIN=2.7V
I1H Input HIGH Current
0.1 mA Vece = MAX,VIN=T7.0V
L Input LOW Current -0.4 mA Vce =MAX, ViN=04V
los Short Circuit Current (Note 1) -20 -100 mA Vce = MAX, VoyTt =0V
Power Supply Current
LS13 2.9 6.0
Total, Output HIGH
Icc LsS14 8.6 16 mA Ve = MAX
LS13 4.1 7.0
Total, Output LOW
LS14 12 21

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second.

AC CHARACTERISTICS (Ta = 25°C)

Max
Symbol Parameter LS13 LS14 Unit Test Conditions
tpLH Propagation Delay, Input to Output 22 22 ns Vee=5.0V
tPHL Propagation Delay, Input to Output 27 22 ns CL=15pF
3V
16V
VIN 0.8V
ov
PHL tPLH
Vout 13v 13V

Figure 1. AC Waveforms

FAST AND LS TTL DATA
5-2



V1, THRESHOLD VOLTAGE (VOLTS)

V1, THRESHOLD VOLTAGE (VOLTS)

A VT, HYSTERESIS (VOLTS) Vo, OUTPUT VOLTAGE (VOLTS)

A VT, HYSTERESIS (VOLTS)

SN54/74L.S13 » SN54/74L.S14

5
Vece=5V
[ Tp=25°C
4
3
Y
2
1
0
0 0.4 0.95 12 18 2
V|N, INPUT VOLTAGE (VOLTS)
Figure 2. V| versus V gyt Transfer Function
Tp=25°C
VT+ ”’
1.6 1
12
V-
0.8 -
AVT
04
0 | |
4.5 4.75 5 5.25 5.5
Ve, POWER SUPPLY VOLTAGE (VOLTS)
Figure 3. Threshold Voltage and Hysteresis
versus Power Supply Voltage
1.9
17 VT+
15
1.3
11
09 VT-
0.7 . AVT .
—-55° 0° 25° 75° 125°

Ta, AMBIENT TEMPERATURE (°C)

Figure 4. Threshold Voltage Hysteresis
versus Temperature

FAST AND LS TTL DATA
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SN54LS06, SN54LS16, SN74LS06, SN74LS16
HEX INVERTER BUFFERS/DRIVERS WITH
OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS

SDLS020A — MAY 1990

® Converts TTL Voltage Levels to MOS SN54L.S06, SN54LS16 . . . J PACKAGE
Levels SN74LS06, SN74LS16 . . . D OR N PACKAGE
® High Sink-Current Capability (TOP VIEW)
L I ing Di impli )
Sé):ltgg amping Diodes Simplify System 1A[] 1 14[] Vee
1Y[] 2 13|] 6A
® Open-Collector Driver for Indicator Lamps 2A[] 3 12[] 6Y
and Relays 2Y[] 4 11[] 5A
® Package Options Include “Small Outline” 3A[] s 10[] Y
Packages, Ceramic Chip Carriers, and 3Y[] 6 9[] 4A
Standard Plastic and Ceramic 300-mil DIPs GND[] 7 s[] 4Y
description

SN54LS06, SN54LS16 . . . FK PACKAGE
These monolithic hex inverter buffers/drivers (TOP VIEW)

feature high-voltage open-collector outputs to

interface with high-level circuits (such as MOS), or > <9 ;55
for driving high-current loads, and are also Y g v | | -
characterized for use as inverter buffers for driving oA ]43 2 12019 6Y
TTL inputs. The 'LS06 has a rated output voltage NG 15 17 ne
of 30 V and the 'LS16 has a rated output voltage v [T s 16 5A
of 15V. The maximum sink current for the ne [ 7 M ne
SN54LS06 and SN54LS16 is 30 mA and the aafls uf sy
SN74LS06 and SN74LS16 is 40 mA. 9 10 11 12 13
ararir
These circuits are compatible with most TTL >0 0> <
families. Inputs are diode-clamped to minimize "EETY

transmission-effects, which simplifies design.
Typical power dissipation is 175 mW and average
propagation delay time is 8 ns.

The SN54LS06 and SN54LS16 are characterized over the full military temperature range of —55°C to 125°C.
The SN74LS06 and SN74LS16 are characterized for operation from 0°C to 70°C.

NC — No internal connection

logic symbol T logic diagram (positive logic)
1 2
1A > o 1y A L 2 1y
oA 3 4 oy
5 6
3A . 5 3Y oA 3 4 oy
aA ay
5A 11 10 5y a5 6 4y
6a 13 12 oy
9
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC 4A >c 8 4y
Publication 617-12.
Pin numbers shown are for D, J, and N packages. 11 10
5A 5Y
o 13 > 12

UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright [J 1990, Texas Instruments Incorporated

DATA information current as of publication date. Products conform to i

specifications per the terms of Texas Instruments standard warranty.

Production processing does not necessarily include testing of all EXAS
P INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1



SN54LS06, SN54L.S16, SN74LS06, SN74LS16
HEX INVERTER BUFFERS/DRIVERS WITH
OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS

SDLS020A — MAY 1990

schematic (each gate)

® ® Vce
2.5kQ
9kQ 15 kQ 1kQ
Input ._r Output
u
GND

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) T
SUPPlY VORAGE, VO - oo 7V
Input voltage, V| (SEE NOLE 1) . ..o e e e 55V
Output voltage, Vg (see Notes 1 and 2): SN54LS06, SN74LS06 .............ccciiiiiiiiiinnnn.. 30V

SN54LS16,SN74LS16 ... 15V
Operating free-air temperature range: SN54LS06, SN54LS16 ....................... —55°C to 125°C
SN74LS06, SN74LS16 ... ..o 0°C to 70°C

Storage temperature range

—65°C to 150°C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. This 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.

NOTES: 1. Voltage values are with respect to network ground terminal.
2. This is the maximum voltage that should be applied to any output when it is in the off state.

recommended operating conditions

SN54LS06 SN74LS06
SN54LS16 SN74LS16 UNIT
MIN  NOM  MAX MIN  NOM  MAX
Vce Supply voltage 4.5 5 55| 4.75 5 5.25 \%
ViH High-level input voltage 2 2 \
VIL Low-level input voltage 0.8 0.8 \
'LS06 30 30
VOH High-level output voltage 'LS16 15 15 \
loL Low-level output current 30 40 mA
TA Operating free-air temperature -55 125 0 70 °C

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other °

specifications are design goals. Texas Instruments reserves the right to l

change or discontinue these products without notice. TEXAS

2 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




SN54LS06, SN54LS16, SN74LS06, SN74LS16
HEX INVERTER BUFFERS/DRIVERS WITH
OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS

SDLS020A — MAY 1990

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

SN54LS06 SN74LS06
PARAMETER TEST CONDITIONST SN54LS16 SN74LS16 UNIT
MIN TYP¥ MAX| MIN TYP+ MAX
VIK Vce = MIN, I|=—12 mA ~15 —15| V
'LS06, VoH =30V 0.25 0.25
IOH Vce = MIN, ViL=0.8V mA
LS16, Von =15V 0.25 0.25
loL = 16 mA 025 04 025 04
VoL Vce = MIN, ViH=2V loL =30 mA 0.7 \Y
loL =40 mA 0.7
I Vce = MAX, V=7V 1 1| mA
m Ve = MAX, V=24V 20 20| pA
m VCC =MAX, V=04V ~0.2 —02| mA
IccH Vce = MAX 18 18 mA
lccL Ve = MAX 60 60 mA

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
* All typical values are at Vo = 5 V, and Ta = 25°C.

switching characteristics, V. cc =5V, Tp = 25°C (see Note 3)

FROM TO
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN  TYP  MAX | UNIT
t 7 15
PLH A Y RL=110Q, CL=15pF ns
tPHL 10 20

NOTE 3: Load circuit and voltage waveforms are shown in Section 1 of TTL Logic Data Book, 1988.

PRODUCT PREVIEW information concerns products in

the formative or design phase of development. 0

Characteristic data and other specifications are design l

goals. Texas Instruments reserves the right to change or TEXAS
discontinue these products without notice. l

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3



IMPORTANT NOTICE

Texas Instruments (TI1) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

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

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

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

Copyright 00 1995, Texas Instruments Incorporated



SN54LS07, SN74LS07, SN74LS17
HEX BUFFERS/DRIVERS WITH
OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS

SDLS021A, D3517, MAY 1990-REVISED AUGUST 1991

* Converts TTL-Voltage Levels to MOS SN74LSO§N55:|I;§E;i% -J PQ%‘;ASE,ACKAGE
Levels (TOP VIEW)
¢ High Sink-Current Capability )
. . . . 1A
* Input Clamping Diodes Simplify System 1YE ; 1‘31 % XXC
Design 2a[ 3 12[] 6Y
® Open-Collector Driver for Indicator Lamps 2Y[] 4 11[] 5A
and Relays 3A[] 5 10[] 5Y
. . 3Y 4A
®* Package Options Include “Small Outline” GNDE j Z%4Y
Packages, Ceramic Chip Carriers, and

Standard and Ceramic 300-mil DIPs

i SN54LS07 . . . FK PACKAGE
description (TOP VIEW)

These monolithic hex buffers/drivers feature > <0 9«
high-voltage open-collector outputs to interface - 4 Z >0
with high-level circuits or for driving high-current 4 '3—”2—”1—”23”13'
loads. They are also characterized for use as 2A [] 4 18[] 6Y
buffers for driving TTL inputs. The 'LS07 has a NC []s 17[] NC
rated output voltage of 30 V and the 'LS17 has a 2y [s 16[] 5A
rated output voltage of 15 V. The maximum sink NC []7 15[ NC
current is 30 mA for the SN54LS07 and 40 mA for 3A[]s 141 5Y
the SN74LS07 and SN74LS17. 9 10111213
aarrir
These circuits are compatible with most TTL »52923%
families. Inputs are diode-clamped to minimize o

transmission-line effects, which simplifies design.
Typical power dissipation is 140 mW and average
propagation delay time is 12 ns.

The SN54LS07 is characterized over the full military temperature range of -55°C to 125°C. The SN74LS07 and
SN74LS17 are characterized for operation from 0°C to 70°C.

NC — No internal connection

logic symbol T logic diagram (positive logic)

2
1AL = > 2 1y w PN 1y
2A 3 4 oy |~
3A 2 6 3y o S NS * oy
4n 9 8 4y |~
5a 11 10 5y s ° N 6 ay
6A 13 12 6Y /

9 8
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and 4A > 4Y
IEC Publication 617-12.
i 10
Pin numbers shown are for D, J, and N packages. 5A 11 > 5y
13 12
6A > 6Y

PRODUCTION DATA information is current as of publication date. :

Products conform to specifications per the terms of Texas i Copyright [ 1991, Texas Instruments Incorporated
Instruments standard warranty. Production processing does not

necessarily include testing of all parameters. EXAS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1



SN54LS07, SN74LS07, SN74LS17
HEX BUFFERS/DRIVERS WITH
OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS

schematic (each gate)

Vce
Input Output
e— GND
Resistor values shown are nominal.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) T
SUPPIY VORAGE, VoG - oo 7V
Input voltage, V| (SEE NOLE 1) ... e e e 55V
Output voltage, Vg (see Notes 1 and 2): SN54LS07, SN74LS07 ..., 30V
SNT7ALSL7 15V
Operating free-air temperature range: SN54LS07 . ... ... —55°C to 125°C
SN54LS07, SN74LS17 ... e 0°C to 70°C
Storage temperature FaNgE .. ... ...ttt e —65°C to 150°C

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

NOTES: 1. Voltage values are with respect to network ground terminal.

2. This is the maximum voltage that should be applied to any output when it is in the off state.

recommended operating conditions

SN74LS07
SN54LS07 SN74LS17 UNIT
MIN  NOM  MAX MIN  NOM  MAX
Vce Supply voltage 4.5 5 55| 4.75 5 5.25 \%
VIH High-level input voltage 2 2 \%
VL Low-level input voltage 0.8 0.8 \%
'LS07 30 30
VOH High-level output voltage 'LS17 15 \%
loL Low-level output current 30 40 mA
TA Operating free-air temperature -55 125 0 70 °C

j
Texas ‘V
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN54LS07, SN74LS07, SN74LS17
HEX BUFFERS/DRIVERS WITH
OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS

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

SN74LS07
PARAMETER TEST CONDITIONST SN54LS07 SN74LS17 UNIT
MIN TYPF wmax| MIN TYPf MAX
ViK Vce = MIN, I|=—12 mA -15 -15] Vv
'LS07, VoH=30V 0.25 0.25
IOH Vce = MIN, VIH=2V mA
'LS17, VoH=15V 0.25 0.25
% Vce = MIN V=08V lo, = 16 mA 04 04 %
oL cc ’ IL loL = MAXS 0.7 0.7
I Vce = MAX, V=7V 1 1| ma
IhH Ve = MAX, V=24V 20 20| pA
L Ve = MAX, V| =04V -0.2 -02] mA
IccH Vce = MAX 14 14 mA
lccL Vce = MAX 45 45 mA
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
% All typical values are at Voc = 5V, Ta = 25°C.
§ loL = 30 mA for SN54 series parts and 40 mA for SN74 series parts.
switching characteristics, V. cc =5V, Tp = 25°C (see Note 3)
FROM TO
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP  MAX | UNIT
IEET A Y RL =110 Q, CL=15pF 12 ;g ns

NOTE 3: Load circuit and voltage waveforms are shown in Section 1 of TTL Logic Data Book, 1988.

Texas “"
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3



IMPORTANT NOTICE

Texas Instruments (TI1) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

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

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

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

Copyright 00 1995, Texas Instruments Incorporated



@ MOTOROLA

DUAL 4-INPUT NAND GATE

Vee

[14] [1s] [r2] [u] [10] [6] [e]

GUARANTEED OPERATING RANGES

SN54/74L.S20

DUAL 4-INPUT NAND GATE
LOW POWER SCHOTTKY

F’ J SUFFIX
Ii CERAMIC
0 CASE 632-08
14
1
\ N SUFFIX
PLASTIC
“ CASE 646-06
1

D SUFFIX
A soic
1

CASE 751A-02

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD SOIC

Symbol Parameter Min Typ Max Unit

Vce Supply Voltage 54 4.5 5.0 55 vV
74 4.75 5.0 5.25

TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70

IoH Output Current — High 54,74 -0.4 mA

loL Output Current — Low 54 4.0 mA
74 8.0

FAST AND LS TTL DATA

5-1




SN54/74L.S20

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Guaranteed Input HIGH Voltage for
VIH Input HIGH Voltage 2.0 \% Al Inputs
54 0.7 Guaranteed Input LOW Voltage for
VL Input LOW Voltage \ Al Input
74 0.8 nputs
VK Input Clamp Diode Voltage -0.65| -15 \ Vce =MIN, [y =-18 mA
54 25 35 \% Vee = MIN, | =MAX, V|N = V.
cC » IOH » VIN = VIH
VOH Output HIGH Voltage 4 - 3o v or Vj_ per Truth Table
54,74 0.25 0.4 \Y loL=4.0mA Vce =Vee MIN,
VoL Output LOW Voltage VIN=VILOrVIH
74 0.35 0.5 \ loL=8.0mA per Truth Table
20 pA Ve = MAX, VIN=2.T7V
IIH Input HIGH Current
0.1 mA Ve = MAX, VIN=T7.0V
L Input LOW Current -0.4 mA Vcc = MAX, VN =04V
los Short Circuit Current (Note 1) -20 -100 mA Vce = MAX
Power Supply Current
Icc Total, Output HIGH 0.8 mA Ve = MAX
Total, Output LOW 22
Note 1: Not more than one output should be shorted at a time, nor for more than 1 second.
AC CHARACTERISTICS (T = 25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tPLH Turn-Off Delay, Input to Output 9.0 15 ns Vee=5.0V
tPHL Turn-On Delay, Input to Output 10 15 ns CL=15pF

FAST AND LS TTL DATA
5-2




@ MOTOROLA

SN54/74LS30
8-INPUT NAND GATE

8-INPUT NAND GATE
Vee

LOW POWER SCHOTTKY
[1] [1s] [re] [u] [10] [6] [e]

( J SUFFIX
N CERAMIC
L] [2] [s] [ef [s] [e] I CASE 632-08
GND 14
1
, N SUFFIX
\ PLASTIC
14 CASE 646-06
1
D SUFFIX
1 soIC
1 CASE 751A-02

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD  SOIC

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

Vce Supply Voltage 54 4.5 5.0 55 \Y,
74 4.75 5.0 5.25

TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70

loH Output Current — High 54,74 -0.4 mA

loL Output Current — Low 54 4.0 mA
74 8.0

FAST AND LS TTL DATA
5-1



SN54/74LS30

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Guaranteed Input HIGH Voltage for
VIH Input HIGH Voltage 2.0 \Y Al Inputs
54 0.7 Guaranteed Input LOW Voltage for
VL Input LOW Voltage \ All Input
74 0.8 nputs
VK Input Clamp Diode Voltage -0.65 -1.5 \Y, Vce =MIN, |y =-18 mA
54 2.5 3.5 v Vce = MIN, IoH = MAX, VN =V,
CcC » IOH » VIN IH
V Output HIGH Voltage
OH P 9 74 57 35 v or V) per Truth Table
54,74 0.25 0.4 \Y loL=4.0mA Vce =Vee MIN,
VoL Output LOW Voltage VIN=V|LOrViH
74 0.35 0.5 \ loL=8.0mA per Truth Table
20 HA Vce =MAX, VIN=2.7V
IIH Input HIGH Current
0.1 mA Vce =MAX,VIN=7.0V
L Input LOW Current -04 mA Vcec =MAX,VIN=04V
los Short Circuit Current (Note 1) -20 -100 mA Ve = MAX
Power Supply Current
ICC Total, Output HIGH 0.5 mA VCC = MAX
Total, Output LOW 11
Note 1: Not more than one output should be shorted at a time, nor for more than 1 second.
AC CHARACTERISTICS (T = 25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tpLH Turn-Off Delay, Input to Output 8.0 15 ns Vee=5.0V
tPHL Turn-On Delay, Input to Output 13 20 ns CL=15pF

FAST AND LS TTL DATA

5-2




@ MOTOROLA

SN54/741L.S32
QUAD 2-INPUT OR GATE

QUAD 2-INPUT OR GATE

LOW POWER SCHOTTKY
[14] [1] [1o] [uu] [uo] [o] [e]

J SUFFIX
CERAMIC
CASE 632-08

, N SUFFIX
N PLASTIC
14 CASE 646-06

1
&
1

P —amm
y—

@

=

lw)
=

7
U
E

D SUFFIX
SoIC
CASE 751A-02

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD  SOIC

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

Vce Supply Voltage 54 4.5 5.0 55 \Y,
74 4.75 5.0 5.25

TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70

loH Output Current — High 54,74 -0.4 mA

loL Output Current — Low 54 4.0 mA
74 8.0

FAST AND LS TTL DATA
5-1



SN54/74L.S32

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Guaranteed Input HIGH Voltage for
VIH Input HIGH Voltage 2.0 \Y Al Inputs
54 0.7 Guaranteed Input LOW Voltage for
VL Input LOW Voltage \ All Input
74 0.8 nputs
VK Input Clamp Diode Voltage —-0.65 -15 \ Vce =MIN, |y =-18 mA
54 2.5 3.5 v Vee = MIN, IgH = MAX, VN = V
CcC » IOH » VIN IH
V Output HIGH Voltage
OH P 9 74 57 35 v or V) per Truth Table
54,74 0.25 0.4 \Y loL=4.0mA Vce =Vee MIN,
VoL Output LOW Voltage VIN=V|LOrViH
74 0.35 0.5 \ loL=8.0mA per Truth Table
20 HA Vce =MAX, VIN=2.7V
IIH Input HIGH Current
0.1 mA Vce =MAX,VIN=7.0V
L Input LOW Current -04 mA Vcec =MAX,VIN=04V
los Short Circuit Current (Note 1) -20 -100 mA Ve = MAX
Power Supply Current
Total, Output LOW 9.8
Note 1: Not more than one output should be shorted at a time, nor for more than 1 second.
AC CHARACTERISTICS (T = 25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tpLH Turn-Off Delay, Input to Output 14 22 ns Vee=5.0V
tPHL Turn-On Delay, Input to Output 14 22 ns CL=15pF

FAST AND LS TTL DATA

5-2




@ MOTOROLA

QUAD 2-INPUT NAND BUFFER

SN54/74LS38

QUAD 2-INPUT NAND BUFFER
LOW POWER SCHOTTKY

L) L] [af Lol [s] Lo [7]

*OPEN COLLECTOR OUTPUTS

F’ J SUFFIX
Ii CERAMIC
I CASE 632-08
14
1
V N SUFFIX
]f PLASTIC
“ CASE 646-06
1
D SUFFIX
y solc
T CASE 751A-02

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD  SOIC

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

Vce Supply Voltage 54 4.5 5.0 55 \%
74 4.75 5.0 5.25

TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70

VOH Output Voltage — High 54,74 55 \%

loL Output Current — Low 54 12 mA
74 24

FAST AND LS TTL DATA
5-1




SN54/74L.S38

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Guaranteed Input HIGH Voltage for
VIH Input HIGH Voltage 2.0 \% Al Inputs
54 0.7 Guaranteed Input LOW Voltage for
VL Input LOW Voltage \ Al Input
74 0.8 nputs
VK Input Clamp Diode Voltage -0.65| -15 \ Vce =MIN, [y =-18 mA
IOH Output HIGH Current 54,74 250 HA Vce = MIN, VoH = MAX
54, 74 025 | 04 v loL =12 mA Vce =Vee MIN,
VoL Output LOW Voltage VIN = V(L or VIH
74 0.35 0.5 \ loL =24 mA per Truth Table
20 MA Vcec =MAX, VN =24V
IIH Input HIGH Current
0.1 mA Vcc =MAX, VIN=T7.0V
L Input LOW Current -0.4 mA Vce = MAX, VN =04V
Power Supply Current
ICC Total, Output HIGH 2.0 mA VCC = MAX
Total, Output LOW 12
AC CHARACTERISTICS (Tp =25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tPLH Turn-Off Delay, Input to Output 20 32 ns Vec=5.0V, R =667 Q
tPHL Turn-On Delay, Input to Output 18 28 ns CL=45pF

FAST AND LS TTL DATA
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@ MOTOROLA

BCD TO 7-SEGMENT
DECODER/DRIVER

The SN54/74LS47 are Low Power Schottky BCD to 7-Segment Decod-
er/Drivers consisting of NAND gates, input buffers and seven AND-OR-IN-
VERT gates. They offer active LOW, high sink current outputs for driving
indicators directly. Seven NAND gates and one driver are connected in pairs
to make BCD data and its complement available to the seven decoding
AND-OR-INVERT gates. The remaining NAND gate and three input buffers
provide lamp test, blanking input/ripple-blanking output and ripple-blanking
input.

The circuits accept 4-bit binary-coded-decimal (BCD) and, depending on
the state of the auxiliary inputs, decodes this data to drive a 7-segment display
indicator. The relative positive-logic output levels, as well as conditions
required at the auxiliary inputs, are shown in the truth tables. Output
configurations of the SN54/74LS47 are designed to withstand the relatively
high voltages required for 7-segment indicators.

These outputs will withstand 15 V with a maximum reverse current of
250 pA. Indicator segments requiring up to 24 mA of current may be driven
directly from the SN74LS47 high performance output transistors. Display
patterns for BCD input counts above nine are unique symbols to authenticate
input conditions.

The SN54/74LS47 incorporates automatic leading and/or trailing-edge
zero-blanking control (RBland RBO). Lamp test (LT) may be performed atany
time which the BI/RBO node is a HIGH level. This device also contains an
overriding blanking input (BI) which can be used to control the lamp intensity
by varying the frequency and duty cycle of the Bl input signal or to inhibit the
outputs.

e Lamp Intensity Modulation Capability (BI/RBO)

* Open Collector Outputs

e Lamp Test Provision

* Leading/Trailing Zero Suppression

* Input Clamp Diodes Limit High-Speed Termination Effects

CONNECTION DIAGRAM DIP (TOP VIEW)
Vce f g a b c d e

[16] [15] [1a] [13] [22] [w] [1o] [e]

DU E O

B C LT BI/RBO RBI D A GND

SN54/74L.S47

BCD TO 7-SEGMENT
DECODER/DRIVER

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC
CASE 620-09

v

16

N SUFFIX
PLASTIC
CASE 648-08

@ D SUFFIX
1 soIC

1 CASE 751B-03

16

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD  SOIC

PIN NAMES LOADING (Note a)
HIGH LOW
A.B,C,D BCD Inputs 0.5U.L. 0.25U.L.
RBI Ripple-Blanking Input 0.5U.L. 0.25 U.L.
LT Lamp-Test Input 0.5U.L. 0.25 U.L.
BI/RBO Blanking Input or 0.5U.L. 0.75 U.L.
_ Ripple-Blanking Output 1.2U.L. 2.0U.L.
a,tog Outputs Open-Collector 15 (7.5) U.L.
NOTES:

a) 1 Unit Load (U.L.) = 40 pA HIGH, 1.6 mA LOW.
b) Output current measured at Voyt=0.5V

LOGIC SYMBOL

71 2
A BC

[
ol

Ve =PIN 16
GND=PIN8

The Output LOW drive factor is 7.5 U.L. for Military (54) and 15 U.L. for Commercial (74) Temperature Ranges.

FAST AND LS TTL DATA
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INPUT

BLANKING INPUT OR

RIPPLE-BLANKING

OUTPUT

LAMP-TEST

INPUT

RIPPLE-BLANKING

SN54/74L.S47

LOGIC DIAGRAM

;%j:}%

_'% 9 9

— OUTPUT

d d
e e

INPUT
) Y R O O
I o e
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
NUMERICAL DESIGNATIONS — RESULTANT DISPLAYS
TRUTH TABLE
/—— INPUTS \ / OUTPUTS ——
DECIMAL I _ _ _ _ _ _ _
OR LT RBI D C B A BI/RBO a b c d e f g NOTE
FUNCTION
0 H H L L L L H L L L L L L H A
1 H X L L L H H H L L H H H H A
2 H X L L H L H L L H L L H L
3 H X L L H H H L L L L H H L
4 H X L H L L H H L L H H L L
5 H X L H L H H L H L L H L L
6 H X L H H L H H H L L L L L
7 H X L H H H H L L L H H H H
8 H X H L L L H L L L L L L L
9 H X H L L H H L L L H H L L
10 H X H L H L H H H H L L H L
11 H X H L H H H H H L L H H L
12 H X H H L L H H L H H H L L
13 H X H H L H H L H H L H L L
14 H X H H H L H H H H L L L L
15 H X H H H H H H H H H H H H
BI X X X X X X L H H H H H H H B
RBI H L L L L L L H H H H H H H C
LT L X X X X X H L L L L L L L D

H = HIGH Voltage Level
L = LOW Voltage Level

X = Immaterial

(A) BI/RBO is wire-AND logic serving as blanking Input (BI) and/or ripple-blanking output (RBO). The blanking out (BI) must be open or held
ataHIGH level when output functions 0 through 15 are desired, and ripple-blanking input (RBI) must be open or ata HIGH level if blanking
of a decimal O is not desired. X = input may be HIGH or LOW.

(B) When a LOW level is applied to the blanking input (forced condition) all segment outputs go to a LOW level regardless of the state of
any other input condition.

(C) When ripple-blanking input (RBI) and inputs A, B, C, and D are at LOW level, with the lamp test input at HIGH level, all segment outputs
go to a HIGH level and the ripple-blanking output (RBO) goes to a LOW level (response condition).

(D) When the blanking input/ripple-blanking output (BI/RBO) is open or held at a HIGH level, and a LOW level is applied to lamp test input,
all segment outputs go to a LOW level.

FAST AND LS TTL DATA
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GUARANTEED OPERATING RANGES

SN54/74L.S47

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54 4.5 5.0 55 Vv
74 4.75 5.0 5.25
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
loH Output Current — High BI/RBO 54,74 -50 LA
loL Output Current — Low BI/RBO 54 16 mA
BI/RBO 74 3.2
VO (off) Off-State Output Voltage ato g 54,74 15 \%
10 (on) On-State Output Current §1to g 54 12 mA
atog 74 24

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Vin Input HIGH Voltage 20 Y Guaranteed Input HIGH Theshold Voltage
for All Inputs
54 0.7 Guaranteed Input LOW Threshold Voltage
VL Input LOW Voltage -2 08 \ for All Inputs
ViK Input Clamp Diode Voltage -065 | -15 \ Vce =MIN, |y =-18 mA
Vce = MIN, IoH = =50 pA,
VOoH Output HIGH Voltage, BITRBO 24 4.2 \ VN = VN oF Vj. per Truth Table
V. Output LOW Voltage 54,74 0.25 0.4 \% loL=1.6 mA Vce =MIN, VN =V N or
oL BI/RBO 74 0.35 0.5 v loL = 3.2 mA V)L per Truth Table
Off-State Output Current Vce = MAX, VN = VN or V) per Truth
o (off) athrug 250 KA Table, VO (off) = 15 V
V On-State Output Voltage 54,74 0.25 0.4 \% l0 (on) =12 MA | Vcc = MAX, VN = V|H
O (on) athrug 74 0.35 05 v 10 (o) = 24 mA | O ViL per Truth Table
20 A Vce =MAX,VIN=2.T7V
IIH Input HIGH Current E cc IN
0.1 mA Vcec =MAX, VIN=T7.0V
Input LOW Current BI/RBO -1.2 _ _
L Any Input except BI/RBO -0.4 mA Vee =MAX, ViN =04V
los BI/RBO | Output Short Circuit Current (Note 1) | —0.3 -2.0 mA Vce = MAX, Voyt =0V
Icc Power Supply Current 7.0 13 mA Vce = MAX
Note 1: Not more than one output should be shorted at a time, nor for more than 1 second.
AC CHARACTERISTICS (Ta = 25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tPHL Propagation Delay, Address 100 ns
tPLH Input to Segment Output 100 ns Vee=5.0V
tPHL Propagation Delay, RBI Input 100 ns CL=15pF
tPLH To Segment Output 100 ns
AC WAVEFORMS
ViN 13V 13V VIN 13V 13V
tPHL tPLH tPHL tpLH
VouT 13V 13V Voutr 13V 13V
Figure 1 Figure 2

FAST AND LS TTL DATA
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SN5470, SN7470
AND-GATED J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH PRESET AND CLEAR

SDLS116 — DECEMBER 1983 — REVISED MARCH 1988

® Package Options Include Plastic and SN5470 ... J PACKAC;E
Ceramic DIPs and Ceramic Flat Packages SN7470 . . . N PACKA

{TOP VIEW)

® Dependable Texas Instruments Quality and
Reliability

description

These monolithic, edge-triggered J-K flip-flops feature
gated inputs, direct clear and preset inputs, and com-
plementary Q and Q outputs. Input information is
transferred to the outputs on the positive edge of the

clock pulse. SN5470 ... W PACKAGE
Direct-coupled clock triggering occurs at a specific (TOP VIEW)
voltage leve! of the clock pulse, and after the clock input k1 U 1411 K2
threshold voltage has been passed, the gated inputs are ck 2 130 K
locked out. PRE: 120Q
These flip-flops are ideally suited for medium-to-high- vecs 1100 GND
speed applications and can result in a significant saving CLR(s w[]a

in system power dissipation and package count where NCC 6 9 :l J
input gating is required. J107 8] J2

The SN5470 is characterized for operation over the full
military temperature range of —55°C to 125°C. The
SN7470 is characterized for operation from 0°C to
70°C.

NC - No internal connection

logic symbolt

srE U3 _DNfTS

FUNCTION TABLE ni8 _re
INPUTS OUTPUTS B | 1 8 o
CLK a

v

IIIIII"II"’?‘
O
-
X

CLK c1
C2

kO 17 | M o

CLR (Z)___m. 2R

Ir’g:II"O
Al - [
E

Q
H
L
Lt
Qp
H
L

TOGGLE TThis symbol is in accordance with ANSI/IEEE Std. 91-1984 and
Qo Qo |EC Publication 617-12.
Pin numbers shown are for J and N packages only.

ITIIIICCTIT
- s - X
X I r T X X X|&
X I ITrr XX X|x

if inputs J and K are not used, they must be grounded. Preset or clear

function can occur only when the clock input is low.

tThis configuration is nonstable; that is, it will not persist when preset positive IOgiC
and clear inputs return to their inactive (high} level.

J=J01-92-0 _
K=K1-K2'K

PRODUCTION DATA information is current as of publication date. N

Products conform to specifications per the terms of Texas Instruments l

standard warranty. Production processing does not necessarily include

testing of all parameters. EXAS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1

Copyright [0 1988, Texas Instruments Incorporated



SN5470, SN7470

AND-GATED J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH PRESET AND CLEAR

SDLS116 — DECEMBER 1983 — REVISED MARCH 1988

logic diagram (positive logic)

. : : |
—— L =

<t

K J
‘70-GATED J-K WITH CLEAR AND PRESET
schematics of input and outputs
EQUIVALENT OF EAGH INPUT TYPICAL OF ALL OUTPUTS
-= vVee
Vee == 130 52 NOM
Req
INPUT —_——
OUTPUT
e MAX Req NOM
— 1.6 mA 4k
~-32mA 2k

Q’ TeXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




SN5470, SN7470

AND-GATED J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH PRESET AND CLEAR

SDLS116 — DECEMBER 1983 — REVISED MARCH 1988

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

Supply voltage, Vg (see Note 1)

{nput voltage
Operating free-air temperature: SN5470
SN7470

Storage temperature range

NOTE 1: Alil voltage values are with respect to network ground terminal.

recommended operating conditions

SN5470 SN7470 UNIT
MIN NOM MAX | MIN NOM MAX
Vce Supply voltage 45 5 55 | 4.75 5 5.25 \
ViH High-level input voltage 2 2 \'
ViL Low-level input voitage 0.8 08 \%
IoH High-level output current -04 -04 mA
loL  Low-level output current 16 16 mA
CLK high 20 20
tw Pulse duration CLK low 30 30 ns
PRE or CLR low 25 25
tsy  Setup time before CLK t 20 20 ns
th Hold time-Data after CLKt 5 5 ns
Ta Operating free-air temperature — 55 125 70 °c

t{ The arrow indicates the edge of the clock pulse used for reference:

tfor the rising edge, { for the falling edge.

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

TEST CONDITIONST SN5470 SN7470 UNIT
PARAMETER min TvP? max | min Tyrd max
Vik Vee=MIN,  1j=—12mA -15 —15 v
Ve = Vig=2V
VOH cc = MIN, =2V 24 34 24 34 v
ViL=08v, loH = — 0.4 mA
VoL Vee = MIN, - Vin=2V, 02 04 02 04| V
ViL=08YvV, loL=16 mA
T Voo = MAX, V=565V 1 1T | mA
PRE or CLR 80 80
i Vee = MAX, V=24V uA
1H All other cc ! 40 40
PRE or CLRY ~3.2 —3.2
i Vee = MAX, V=04V mA
L All other cc ! 16 16
I0s § Ve = MAX -20 —-57 | —18 -57 | mA
Icc Vee = MAX,  See Note 2 13 26 13 26 mA

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
Al typical values are at Vee = 5V, Ta = 25°C.

8Not more than one output should be shorted at a time.

{Clear is tested with preset high and preset is tested with clear high.
NOTE 2: With all outputs open, Icc is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input

isat4.5V.
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SN5470, SN7470

AND-GATED J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH PRESET AND CLEAR

SDLS116 — DECEMBER 1983 — REVISED MARCH 1988

switching characteristics, Vcc =5 V, TA = 25°C (see note 3)

FROM TO
PARAMETERT TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (OUTPUT)
frmax 20 35 MHz
tPLH —_ — 50 ns
LR QorQ

tPHL PREor C or Ry =400 Q, CL=15pF 50 ns
IPLH cLK QorQ L
tPHL 18 50 ns

tfmax = maximum clock frequency; tpiH = propagation delay time, low-to-high level output;

tpHL = propagation delay time, high-to-low level output.
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
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@ MOTOROLA

4-BIT MAGNITUDE
COMPARATOR

The SN54/74LS85 is a 4-Bit Magnitude Camparator which compares two
4-bitwords (A, B), each word having four Parallel Inputs (Ag—A3, Bo—B3); A3,
B3 being the most significant inputs. Operation is not restricted to binary
codes, the device will work with any monotonic code. Three Outputs are
provided: “A greater than B” (Oa >B), “A less than B” (Oa <B), “A equal to B”
(Oa=R)- Three Expander Inputs, Io> B, |A<B. |A=B, allow cascading without
external gates. For proper compare operation, the Expander Inputs to the
least significant position must be connected asfollows: Iao<g=1ao>B=L,|A=B
= H. For serial (ripple) expansion, the Oa>B, Oa<B and Oa =g Outputs are
connected respectively to the o> B, |A<B, and |a =B Inputs of the next most
significant comparator, as shown in Figure 1. Refer to Applications section of
data sheet for high speed method of comparing large words.

The Truth Table on the following page describes the operation of the
SN54/74LS85 under all possible logic conditions. The upper 11 lines describe
the normal operation under all conditions that will occur in a single device or
in a series expansion scheme. The lower five lines describe the operation
under abnormal conditions on the cascading inputs. These conditions occur
when the parallel expansion technique is used.

* Easily Expandable
¢ Binary or BCD Comparison
* Oa>B, Oa<B, and Oa =R Outputs Available

CONNECTION DIAGRAM DIP (TOP VIEW)
Vcc A3 By A2 At Bi Ap Bp

[16] [us] [1e] [13] [12] [u] [oo] []

NOTE:

) The Flatpak version has the
same pinouts (Connection

Diagram) as the Dual In-Line

Package.

L] L] L] [af L] Lo Lo L]

B3 Ia<B IA=B A>B Oa>B Op=B Oa<B GND

PIN NAMES LOADING (Note a)
HIGH LOW
Ap—-A3, Bgp—B3  Parallel Inputs 15U.L 0.75 U.L.
IA=B A = B Expander Inputs 1.5U.L. 0.75 U.L.
Ia<B: IA>B A < B, A> B, Expander Inputs 0.5U.L. 0.25U.L.
Oa>B A Greater Than B Output (Note b) 10 U.L. 5(2.5) U.L.
Oa<B B Greater Than A Output (Note b) 10 U.L. 5(2.5) U.L.
Oa=B A Equal to B Output (Note b) 10 U.L. 5(2.5) U.L.
NOTES:

a) 1 TTL Unit Load (U.L.) = 40 pA HIGH/1.6 mA LOW.
b) The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial (74)
Temperature Ranges.

SN54/74L.S85

4-BIT MAGNITUDE
COMPARATOR

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC
CASE 620-09

v

16

N SUFFIX
PLASTIC
CASE 648-08

@ D SUFFIX
1 soIC

1 CASE 751B-03

16

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD  SOIC

LOGIC SYMBOL

10 12 1315 El) 1114 1

Ap A1 A2A3BpB1 By B3
4—1a>B Op>B—5
2 — Ia<B Oa<B—7
3—la=B Op=B[—6

Vcc =PIN 16
GND=PIN 8

FAST AND LS TTL DATA
5-1




SN54/74L.S85

LOGIC DIAGRAM
A3(15) |
B3 D“
@)
Oa>B
A2(13) |
B2 D—"‘
(14) |
A<B (2)
A=B Ei; Oa=B
A>B
12) o
Al
[ >
B1 a M
I N 7)
, Oa<B
]
I
S — D
I
BO
9)
D—
TRUTH TABLE
CASCADING
COMPARING INPUTS INPUTS OUTPUTS
A3B3z A2Bz A1.B1  ApBo | IaA>B 1A<B  IA=B | OA>B Oa<B  Oa=B
A3>B3 X X X X X X H L L
A3<B3 X X X X X X L H L
A3=B3z Ap>Bo X X X X X H L L
A3=B3z Ax<B> X X X X X L H L
A3=B3z Ap=By A1>B; X X X X H L L
A3=B3z Az=By Aj1<Bj; X X X X L H L
A3=B3z Az=By A1=Bl Ap>Bg X X X H L L
A3=B3z Ax=By A1=B; Ap<Bp X X X L H L
A3=B3 Ap=Bp A1=B1 Ap=Bg H L L H L L
A3=B3 Ap=Bp A1=B1 Ap=Bg L H L L H L
A3=B3 Ap=Bp A1=B1 Ap=Bg X X H L L H H = HIGH Level
A3=Bz Ap=Bo A1=B1 Ap=Bg H H L L L L L = LOW Level
A3=B3 Ap=Bs A1=B1 Ap=Bg L L L H H L X = IMMATERIAL
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54 4.5 5.0 5.5 \%
74 4.75 5.0 5.25
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
loH Output Current — High 54,74 -0.4 mA
loL Output Current — Low 54 4.0 mA
74 8.0

FAST AND LS TTL DATA
5-2



Figure 2 shows a high speed method of comparing two 24-bit words with only two levels of device delay. With the technique
shown in Figure 1, six levels of device delay result when comparing two 24-bit words. The parallel technique can be expanded

SN54/74L.S85

Ay Ay Ay Az By By By B3

L —
L —d
H —

IA>B
IA<B
la=B

Ag AL Ay A3 Bg By By B3

to any number of bits, see Table 1.

5]
=

~
[
< <

— Am

@ oo
= € © © <
< O o o m

Ap A1 Ay A3 By By By B3

OpsBf— - - - - - —{'a>B Op>Bl—A>B
SN54/74L.S85 Opa<Bf— - - - - - —'a<B SN54/74L.5S85 Oa<B[— A<B
Op=gf— - - - - - —1{la=8 Op=Bl— A=B

L =LOW LEVEL

H=HIGH LEVEL

Figure 1. Comparing Two n-Bit Words

APPLICATIONS

Table 1
WORD LENGTH NUMBER OF PKGS. NOTE:
1—4 Bits 1 The SN54/74L.S85 can be used as a 5-bit comparator
5_24 Bits 2_6 only when the outputs are used to drive the Ag—A3z and
) Bp—B3 inputs of another SN54/74LS85 as shown in
25-120 Bits 8-31 Figure 2 in positions #1, 2, 3, and 4.
INPUTS
r )
(LSB) (MSB)
Ai) A|1 Alz Als By B|1 By Bls A2|0 ATl A2 A3 B0 Bo1 B Tzs
l l
Ag AL Ay Ag Bg By By B3 Ag Ay Ay Ag By By By B3
L— 'a>B Oa>B Alg— 'a>B Oa>B
L— la<p # Oa<B Big—{ Ia<s #1 Oa<B
H— la=8 0A=B—| L— la=8 Oa=B [~ NC
INPUTS

-~
A5 Ag A7 Ag Bs Bg By Bg

Ay —]
By —
L —

Ag A1 Ay Ag Bg By By By

la>B Oa>B
la<B # Oa<B
la=8 Oa=8

A1|0 A|11 Allz A|13 Bllo Tn 712 lBla

Ag A1 Ay Ag Bg By By By
A9 — lasp Oa>B
Bg —| Ia<p # Oa<s
— NC L—'a=8 Oa=B [~ NC

N\

Ais Alle A|17 Alls E|515 716 |517| Big

Ag A1 Ay Az Bg By By B3

Aa—] la>B Oa>B

Big — IA<B # Oa<B
L—la=8 Op=B|—NC

IA>B

IA<B

lA=B

Ag Ay Ay Ag By By By B3

#6

Oa>B
— t OuTPUTS

Oa<B
Oa=8

MSB = MOST SIGNIFICANT BIT
LSB = LEAST SIGNIFICANT BIT
L =LOW LEVEL

H=HIGH LEVEL

NC =NO CONNECTION

Figure 2. Comparison of Two 24-Bit Words

FAST AND LS TTL DATA
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SN54/74L.S85

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Vi Input HIGH Voltage 20 v ,C:|L|J?r:23::ed Input HIGH Voltage for
54 0.7 Guaranteed Input LOW Voltage for
VL Input LOW Voltage \ All Inouts
74 0.8 P
VK Input Clamp Diode Voltage -0.65 | -15 \ Vce =MIN, |y =-18 mA
54 25 35 \ Vce = MIN, IgH = MAX, VN =V
CcC » IOH » VIN=VIH
VOH Output HIGH Voltage 4 - 3o v or V|_per Truth Table
54, 74 0.25 0.4 v loL = 4.0 mA Vce = Ve MIN,
VoL Output LOW Voltage VIN = V|Lor VIH
74 0.35 0.5 \% loL=8.0mA per Truth Table
Input HIGH Current
A<B,A>B 20 MA Vce =MAX, VIN =27V
" Other Inputs 60
A<B,A>B 0.1 _ _
Other Inputs 0.3 mA Vee =MAX, VIN=T7.0V
Input LOW Current
L A<B,A>B -0.4 mA Vce =MAX, VN =04V
Other Inputs -12
los Output Short Circuit Current (Note 1) -20 -100 mA Vce = MAX
Icc Power Supply Current 20 mA Ve = MAX

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second.

AC CHARACTERISTICS (Ta = 25°C, Vo = 5.0 V)

Limits

Symbol Parameter Min Typ Max Unit Test Conditions
tPLH AnyAorBtoA<B,A>B 24 36 ns
tPHL 20 30
tPLH AnyAorBtoA=B 27 45 ns
tPHL 23 45
tPLH A<BorA=BtoA>B 14 22 ns Vcc=5.0V
tPHL 1 17 CL=15pF
tPLH A=BtoA=B 13 20 ns
tPHL 13 26
tPLH A>BorA=BtoA<B 14 22 ns
tPHL 11 17

AC WAVEFORMS
Vin 13V 13V ViN 13V 13V
L—”f PHL L——’f tPLH L——’f tPHL L—»’f tPLH
V
out 13V 13V Vout 13V 13V
Figure 3 Figure 4

FAST AND LS TTL DATA
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@ MOTOROLA

UNIVERSAL 4-BIT
SHIFT REGISTER

The SN54/74LS195A is a high speed 4-Bit Shift Register offering typical
shift frequencies of 39 MHz. It is useful for a wide variety of register and
counting applications. It utilizes the Schottky diode clamped process to
achieve high speeds and is fully compatible with all Motorola TTL products.

¢ Typical Shift Right Frequency of 39 MHz
* Asynchronous Master Reset

¢ J, K Inputs to First Stage

¢ Fully Synchronous Serial or Parallel Data Transfers

* Input Clamp Diodes Limit High Speed Termination Effects

Vee

Qo

CONNECTION DIAGRAM DIP (TOP VIEW)

Qt Q@ Q3 Q3 CP PE
9

[16] [us] [1e] [13] [12] [u1] [uo] [6]

L]

MR

PIN NAMES

PE
Po-P3
J

K

cpP

MR
Qo0-Q3
Q3

NOTES:

2
J

3 4 5 6 7 8
K Po T ) P3  GND

Parallel Enable (Active LOW) Input

Parallel Data Inputs

First Stage J (Active HIGH) Input

First Stage K (Active LOW) Input

Clock (Active HIGH Going Edge) Input
Master Reset (Active LOW) Input

Parallel Outputs (Note b)

Complementary Last Stage Output (Note b)

a. 1 TTL Unit Load (U.L.) = 40 pA HIGH/1.6 mA LOW.
b. The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial (74)
Temperature Ranges.

NOTE:

The Flatpak version

has the same pinouts
(Connection Diagram) as
the Dual In-Line Package.

LOADING (Note a)

HIGH LOW
05UL | 025UL.
05UL | 025UL.
05UL | 025UL.
05UL | 025UL.
05UL | 025U.L.
05UL | 025UL.
10U.L | 5(@25)U.L
10U.L. | 5(25) U.L

SN54/74LS195A

UNIVERSAL 4-BIT
SHIFT REGISTER

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC
CASE 620-09

v

16

N SUFFIX
PLASTIC

16 CASE 648-08

D SUFFIX
SoIC
CASE 751B-03

&

1

ORDERING INFORMATION

SN54LSXXXJ Ceramic
SN74LSXXXN  Plastic
SN74LSXXXD SOIC

LOGIC SYMBOL

i T T T |7

PE Pp P; P P
) ] o P1 P2 P3
10 — CP QP—u
3—a K

MR Qp Q1 Q2 Q3

T

11514 13 12

Vce =PIN 16
GND=PIN8

FAST AND LS TTL DATA
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SN54/74LS195A

LOGIC DIAGRAM

PE J K Py P

®YL7@® ® ®

Py P MR CP

¥

RCDQo R Cp

> cp > CP

L g
—D>—s QDS

R CD RCDQg
> CP > Cp

Vcc =PIN 16 @ @ @

GND=PIN8
(= PIN NUMBERS 0

FUNCTIONAL DESCRIPTION

The Logic Diagram and Truth Table indicate the functional
characteristics of the LS195A 4-Bit Shift Register. The device
is useful in a wide variety of shifting, counting and storage
applications. It performs serial, parallel, serial to parallel, or
parallel to serial data transfers at very high speeds.

The LS195A has two primary modes of operation, shift right
(Qo - Q1) and parallelload which are controlled by the state of
the Parallel Enable (PE) input. When the PE input is HIGH,
serial data enters the first flip-flop Qg via the J and K inputs and
is shifted one bitin the direction Qg - Q1 » Q2 — Q3following
each LOW to HIGH clock transition. The JK inputs provide the
flexibility of the JK type input for special applications, and the
simple D type input for general applications by tying the two

- >—s  QH Md>s o3
|lo

Q1 Q2 Q3 Q3

pinstogether. When the PE inputis LOW, the LS195A appears
as four common clocked D flip-flops. The data on the parallel
inputs Pq, P1, P2, P3is transferred to the respective Qq, Q1,
Q2, Q3 outputs following the LOW to HIGH clock transition.
Shiftleftoperations (Q3 — Q2) can be achieved by tying the Qn
Outputs to the Pp—1 inputs and holding the PE input LOW.

All serial and parallel data transfers are synchronous,
occurring after each LOW to HIGH clock transition. Since the
LS195A utilizes edge-triggering, there is no restriction on the
activity of the J, K, Pn and PE inputs for logic operation —
except for the set-up and release time requirements.

A LOW on the asynchronous Master Reset (MR) input sets
all Q outputs LOW, independent of any other input condition.

MODE SELECT — TRUTH TABLE

INPUTS OUTPUTS
OPERATING MODES

MR | PE J K]1Ph]|]Q Q1 Q Q3 Q3
Asynchronous Reset L X X X X L L L L H
Shift, Set First Stage H h h h X H do q1 a2 [o}]
Shift, Reset First H h | | X L ao a1 a2 a2
Shift, Toggle First Stage H h h | X do do q1 a2 a2
Shift, Retain First Stage H h | h X do dq0 q1 a2 q2
Parallel Load H [ X X Pn pPo P1 P2 pP3 pP3

L = LOW voltage levels
H = HIGH voltage levels
X =Don't Care

| = LOW voltage level one set-up time prior to the LOW to HIGH clock transition.
h = HIGH voltage level one set-up time prior to the LOW to HIGH clock transition.
Pn (an) = Lower case letters indicate the state of the referenced input (or output) one set-up time prior to the LOW to

HIGH clock transition.

FAST AND LS TTL DATA
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GUARANTEED OPERATING RANGES

SN54/74LS195A

Symbol Parameter Min Typ Max Unit

Vce Supply Voltage 54 4.5 5.0 55 \Y,
74 4.75 5.0 5.25

TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70

loH Output Current — High 54,74 -0.4 mA

loL Output Current — Low 54 4.0 mA
74 8.0

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Vig Input HIGH Voltage 20 Y EI??;SE::ed Input HIGH Voltage for
viL Input LOW Voltage 54 0.7 v ’(illljlaranteed Input LOW Voltage for
74 0.8 nputs
VK Input Clamp Diode Voltage -0.65 | -1.5 \Y Vce =MIN, |y =-18 mA
54 2.5 35 \% = = =
VOH Output HIGH Voltage — T v :)/rc\(/:”_ p'\g:’*rb?hHTab'\lﬂeAX' VIN=ViH
54, 74 0.25 0.4 VvV |loL=4.0mA Vce =Vee MIN,
VoL Output LOW Voltage VIN=VLOrViH
74 0.35 0.5 \ loL =8.0mA per Truth Table
20 HA Vcec =MAX, VIN=2.7V
IIH Input HIGH Current
0.1 mA | Vcc=MAX,VIN=7.0V
L Input LOW Current -0.4 mA | Vcc =MAX,V|N=04V
los Short Circuit Current (Note 1) -20 -100 mA | Vcc = MAX
Icc Power Supply Current 21 mA | Vcc = MAX
Note 1: Not more than one output should be shorted at a time, nor for more than 1 second.
AC CHARACTERISTICS (Tp = 25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
fMAX Maximum Clock Frequency 30 39 MHz
o |Cestooupu A ERE voe=s0y
AC SETUP REQUIREMENTS (Tp = 25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tw CP Clock Pulse Width 16 ns
tw MR Pulse Width 12 ns
tg PE Setup Time 25 ns
tg Data Setup Time 15 ns Vcc =50V
trec Recovery Time 25 ns
trel PE Release Time 10 ns
th Data Hold Time 0 ns

FAST AND LS TTL DATA
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SN54/74LS195A

DEFINITIONS OF TERMS

SETUP TIME(tg) —is defined as the minimum time required
for the correct logic level to be present at the logic input prior
to the clock transition from LOW to HIGH in order to be
recognized and transferred to the outputs.

HOLD TIME (t) — is defined as the minimum time following
the clock transition from LOW to HIGH that the logic level must
be maintained at the input in order to ensure continued

recognition. A negative HOLD TIME indicates that the correct
logic level may be released prior to the clock transition from
LOW to HIGH and still be recognized.

RECOVERY TIME (trec) — is defined as the minimum time
required between the end of the reset pulse and the clock
transition from LOW to HIGH in order to recognize and transfer
HIGH Data to the Q outputs.

AC WAVEFORMS
The shaded areas indicate when the input is permitted to change for predictable output performance.

e
13V
L—»{— tPLH

7|( 13V

13V

tPHL‘L—“
OUTPUT
X 13V

CONDITIONS: J
K

CLOCK

PE=MR=H
L

Figure 1. Clock to Output Delays and
Clock Pulse Width

e w—]

MR
13V 13V
L—"‘ trec
13V
CLOCK
|<- tPHL-’I
OUTPUT
13V

CONDITIONS: PE = L
PO=P1=Pp=P3=H

Figure 2. Master Reset Pulse Width, Master Reset
to Output Delay and Master Reset to Clock
Recovery Time

output__ __ _ _ ____ X

PE

/

J&K \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\« T i3k

W20 e )

—»re— fh(H) =0

PoP1P2P3 \NX 7/ // / \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘
ts(L) s

(L):Otj; k:j; th(H)=0 ‘
13

CLOCK

OUTPUT* _\_/_\_/—

CONDITIONS: MR =H_
*J AND K SET-UP TIME AFFECTS Qg ONLY

13V

Figure 3. Setup (t s) and Hold (t p) Time for Serial Data
(J & K) and Parallel Data (P g, P1, P2, P3)

LOAD SERIAL DATA
SHIFT RIGHT

PE \N\W\K  ‘Z7/////) / ///ﬂ‘l av AL

(L) 4«——" ~L—L
° trel —’I trel —’I
CLOCK _\_;!(ng v\ 7" 13V

I LOAD PARALLEL DATA I

Qn=Pn X Qn*=Qn-1

CONDITIONS: MR = H B
*Qp STATE WILL BE DETERMINED BY J AND K INPUTS .

Figure 4. Setup (t 5) and Hold (t p) Time for PE Input

FAST AND LS TTL DATA
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QUAD 2-INPUT NAND GATE

* ESD > 3500 Volts

GUARANTEED OPERATING RANGES

SN54/74LS00

QUAD 2-INPUT NAND GATE
LOW POWER SCHOTTKY

J SUFFIX
CERAMIC
CASE 632-08

, N SUFFIX
\ PLASTIC
W, CASE 646-06

1
« D SUFFIX
¥ soic
1

CASE 751A-02

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD  SOIC

Symbol Parameter Min Typ Max Unit

Vce Supply Voltage 54 4.5 5.0 55 \%
74 4.75 5.0 5.25

TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70

loH Output Current — High 54,74 -04 mA

loL Output Current — Low 54 4.0 mA
74 8.0

FAST AND LS TTL DATA
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SN54/74L.S00

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 20 v Guaranteed Input HIGH Voltage for
All Inputs
54 0.7 Guaranteed Input LOW Voltage for
VL Input LOW Voltage \ Alll
74 0.8 npUtS
VK Input Clamp Diode Voltage —0.65 -15 \ Vce =MIN, Iy =-18 mA
54 25 35 \ Vce = MIN, IgH = MAX, VN = V|
CC » IOH » VIN IH
VOH Output HIGH Voltage 4 - 3t v or VL per Truth Table
54,74 0.25 04 \Y, loL=4.0mA Vce =Vee MIN,
VoL Output LOW Voltage VIN=VILOrVIH
74 0.35 0.5 \ loL =8.0mA per Truth Table
20 HA Vce =MAX,VIN=2.7V
IIH Input HIGH Current
0.1 mA Vce =MAX,VIN=7.0V
L Input LOW Current -0.4 mA Vcec =MAX,VIN=04V
los Short Circuit Current (Note 1) -20 -100 mA Vce = MAX
Power Supply Current
Total, Output LOW 4.4
Note 1: Not more than one output should be shorted at a time, nor for more than 1 second.
AC CHARACTERISTICS (T = 25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tPLH Turn-Off Delay, Input to Output 9.0 15 ns Vee=5.0V
tPHL Turn-On Delay, Input to Output 10 15 ns CL=15pF

FAST AND LS TTL DATA
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SN54/74L.S04
HEX INVERTER

HEX INVERTER
Ve

[14] [1s] [r2] [u] [1o] [o] [e]

O

LOW POWER SCHOTTKY

NENEN

D)

F’ J SUFFIX
I CERAMIC
L] [2] [ Lo [s] Le] i CASE 632-08
GND 1“7
V N SUFFIX
\ PLASTIC
14 CASE 646-06
1
D SUFFIX
14 SoICc
1 CASE 751A-02
ORDERING INFORMATION
SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD SoIC
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54 4.5 5.0 55 vV
74 4.75 5.0 5.25
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
IoH Output Current — High 54,74 -0.4 mA
loL Output Current — Low 54 4.0 mA
74 8.0

FAST AND LS TTL DATA
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SN54/74LS04

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Guaranteed Input HIGH Voltage for
VIH Input HIGH Voltage 2.0 \% Al Inputs
54 0.7 Guaranteed Input LOW Voltage for
VL Input LOW Voltage \ Al Input
74 0.8 nputs
VK Input Clamp Diode Voltage -0.65| -15 \ Vce =MIN, [y =-18 mA
54 25 35 \% Vee = MIN, | =MAX, V|N = V.
cC » IOH » VIN = VIH
VOH Output HIGH Voltage 4 - 3o v or Vj_ per Truth Table
54,74 0.25 0.4 \Y loL=4.0mA Vce =Vec MIN,
VoL Output LOW Voltage VIN=VILOrVIH
74 0.35 0.5 \ loL=8.0mA per Truth Table
20 pA Ve = MAX, VIN=2.T7V
IIH Input HIGH Current
0.1 mA Ve = MAX, VIN=T7.0V
L Input LOW Current -0.4 mA Vcc = MAX, VN =04V
los Short Circuit Current (Note 1) -20 -100 mA Vce = MAX
Power Supply Current
lcc Total, Output HIGH 2.4 mA Vee = MAX
Total, Output LOW 6.6
Note 1: Not more than one output should be shorted at a time, nor for more than 1 second.
AC CHARACTERISTICS (T = 25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tPLH Turn-Off Delay, Input to Output 9.0 15 ns Vee=5.0V
tPHL Turn-On Delay, Input to Output 10 15 ns CL=15pF

FAST AND LS TTL DATA
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FAIRCHILD
]

SEMICONDUCTOR ™

DM7406
Hex Inverting Buffers

December 1986
Revised February 2000

with High Voltage Open-Collector Outputs

General Description

This device contains six independent buffers each of which
performs the logic INVERT function. The open-collector
outputs require external pull-up resistors for proper logical
operation.

Pull-Up Resistor Equations

Vo (Min) — Vo

R =
MAX ™ Ny (lon) + N2 (i)

A ~ Vp (Max) — Vo

MN T oL = Ng ()
N; (lon) = total maximum output high current
for all outputs tied to pull-up resistor
N, (I}4) = total maximum input high current for
all inputs tied to pull-up resistor
N3 (Ij) = total maximum input low current for
all inputs tied to pull-up resistor

Where:

Ordering Code:

Order Number | Package Number

Package Description

DM7406M M14A

14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150 Narrow

DM7406N N14A

14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Connection Diagram

Vee A6 V6 A5 Y5 g va
1 Iu ||z |n Im |g Iﬂ
1 2 3 |4 |5 |ﬁ |7
At V1 A2 v2 A3 v3 GND

Function Table

Y=A
Input Output
A Y
L H
H L

H = HIGH Logic Level
L = LOW Logic Level

© 2000 Fairchild Semiconductor Corporation DS006496

www.fairchildsemi.com
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DM7406

Absolute Maximum Ratingsote 1)

Note 1: The “Absolute Maximum Ratings” are those values beyond which

Supply Voltage 1A% the safety of the device cannot be guaranteed. The device should not be

operated at these limits. The parametric values defined in the Electrical
Input Voltage 5.5V Characteristics tables are not guaranteed at the absolute maximum ratings.
Output Voltage 30V The “Recommended Operating Conditions” table will define the conditions

0°C to +70°C
-65°C to +150°C

Operating Free Air Temperature Range
Storage Temperature Range

for actual device operation.

Recommended Operating Conditions

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 4.75 5 5.25 \Y
Vin HIGH Level Input Voltage 2 \%
Vi LOW Level Input Voltage 0.8 \
Vou HIGH Level Output Voltage 30 \%
loL LOW Level Output Current 40 mA
Ta Free Air Operating Temperature 0 70 °C
Electrical Characteristics
over recommended operating free air temperature range (unless otherwise noted)
Symbol Parameter Conditions Min Tvp Max Units
(Note 2)
\ Input Clamp Voltage Vee = Min, || =-12 mA -15 \
lcex HIGH Level Ve = Min, Vg =30V 250 A
Output Current VL =Max
VoL LOW Level Vce = Min, Igp = Max 07
Output Voltage Vi =Min \
loL = 16 MA, Ve = Min 0.4
I Input Current @ Max Input Voltage Ve = Max, V, =5.5V 1 mA
I HIGH Level Input Current Vee = Max, V) =2.4V 40 HA
I LOW Level Input Current Vee = Max, V,=0.4V -1.6 mA
lccH Supply Current with Outputs HIGH Vce = Max 30 48 mA
lccL Supply Current with Outputs LOW Vce = Max 27 51 mA
Note 2: All typicals are at Voc =5V, Tp =25°C.
Switching Characteristics
at Ve =5V and Tp =25°C
Symbol Parameter Conditions Min Max Units
tpLH Propagation Delay Time C_=15pF 15 ns
LOW-to-HIGH Level Output R =110Q
tpHL Propagation Delay Time
HIGH-to-LOW Level Output z ns

www.fairchildsemi.com




Physical Dimensions inches (millimeters) unless otherwise noted

0.010-0.020

{0.25a—0.508) <47

0.335-0.344
(8.509 —8.738)

0.228—0.244
(5.791-6.198)

T
LEAD NO. 1 i

IDENT

0.150-0.157
{3.810—3.968)
0.053-0.069

(1.346—1.753)
8° MAX TYP

0.010 yax
{0.254)

0.004-0.010

y  (0102-0.254)
1

+ mﬁ% " was SEATING y &

0.008—0.010
{0.203-0.254)
TYP ALL LEADS

[0.102 TYP ALL LEADS
ALL LEAD TIPS

TT PLANE T
0.014
301 o5
0.016-0.050 0356} o
0.004 (0.406 —1.270) TYP
)

‘ ‘ ‘ 0.014-0.020 qyp
« ’ 10.356—0.508)
0.008
I 0203

M14A (HEV H)

14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150 Narrow

Package Number M14A

www.fairchildsemi.com
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DM7406 Hex Inverting Buffers with High Voltage Open-Collector Outputs

Phys ical Dimensions inches (millimeters) unless otherwise noted (Continued)

0.740-0.770
“ (18.80—19.56) ’
0.090
> (2.286)
[1a] [13] [12] [w] [vo] [s] [f]
H\ 0.2500.010
O \‘ J (6.350 10.254)
PINNO.1___-TC —_—
IDENT GIEI BT &
0082 . 0.030 MAX
(2337)  (0.762) DEPTH
OPTION 1
0.135+0.005
3.429%0.127)
0.145-0.200 0.060
. WP 40 TYP
{3.683—5.080) ‘ ‘ {1.520) /'\ "~ opTioNaL
A A ¥ L1
Y j—‘_
0.020 A 90° +4° TYP
(0.508) N -
MmN 0.125-0.150 =T pomstoms
(3.175-3.810) > {1,905 £0.381)
0.014—0.023
S8 —0.929 ryp | l—
{0,356 —0.584) — 0.100£0.010
0.050+0.010 {2.5400.259
e {1.270-0.254)

14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide
Package Number N14A

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and

INDEX
AREA

PIN NO. 1
IDENT

OPTION 02

0.300-0.320
(7.620 —8.128)

‘ \_

95° +5°
- >

0.280
{7 112)—>|
MIN

+0.040
—0.015

+1.016
(3'255-0,381)

0.325

Fairchild reserves the right at any time without notice to change said circuitry and specifications.

0.008-0.016

—o 2= Typ
{0203 —0.406)

N14A (REV F)

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with

instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the

user.

www.fairchildsemi.com

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com
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FAIRCHILD

SEMICONDUCTOR ™

DM7407

December 1986
Revised February 2000

Hex Buffers with High Voltage Open-Collector Outputs

General Description

This device contains six independent gates each of which
performs a buffer function. The open-collector outputs
require external pull-up resistors for proper logical opera-
tion.

Pull-Up Resistor Equations

Vo (Min) — Von

R =
MAX ™ N1 (lon) + Nz (1)

Rupn = Vo (Max) — Vo

MIN= oL = Na ()
N; (lon) = total maximum output high current
for all outputs tied to pull-up resistor
N5 (I}4) = total maximum input high current for
all inputs tied to pull-up resistor
N3 (Ij) = total maximum input low current for
all inputs tied to pull-up resistor

Where:

Ordering Code:

Order Number | Package Number

Package Description

DM7407M M14A

14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150 Narrow

DM7407N N14A

14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Connection Diagram

Vee AB Y5 A4 va

Y6 AS
i I13 |IZ III |1l1 |9 |3

NEN

Y
IS
-
=)
-

|1 lz
AY Y1 A Y3 GND

~
<
~
b
w

Function Table

Y=A
Input Output
A Y
L L
H H

H = HIGH Logic Level
L = LOW Logic Level

© 2000 Fairchild Semiconductor Corporation DS006497

www.fairchildsemi.com
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DM7407

Absolute Maximum Ratingsote 1)

Supply Voltage N
Input Voltage 5.5V
Output Voltage 30V

0°C to +70°C
-65°C to +150°C

Operating Free Air Temperature Range
Storage Temperature Range

Recommended Operating Conditions

Note 1: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions” table will define the conditions
for actual device operation.

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 4.75 5 5.25 \Y
Vin High Level Input Voltage 2 \Y
Vi Low Level Input Voltage 0.8 \
Vou High Level Output Voltage 30 \%
loL Low Level Output Current 40 mA
Ta Free Air Operating Temperature 0 70 °C
Electrical Characteristics
over recommended operating free air temperature range (unless otherwise noted)
Symbol Parameter Conditions Min Tvp Max Units
(Note 2)
\ Input Clamp Voltage Vee = Min, || =-12 mA -15 \
lcex HIGH Level Vee = Min, Vo =30V 250 A
Output Current Vi =Min
VoL LOW Level Vce = Min, Igp = Max 07
Output Voltage V)L = Max \
loL = 16 MA, Ve = Min 0.4
I Input Current @ Max Input Voltage Ve = Max, V, =5.5V 1 mA
I HIGH Level Input Current Vee = Max, V) =2.4V 40 HA
I LOW Level Input Current Vee = Max, V,=0.4V -1.6 mA
lccH Supply Current with Outputs HIGH Vce = Max 29 41 mA
lccL Supply Current with Outputs LOW Vce = Max 21 30 mA
Note 2: All typicals are at Voc =5V, Tp =25°C.
Switching Characteristics
at Ve =5V and Tp =25°C
Symbol Parameter Conditions Min Max Units
tpLH Propagation Delay Time C_=15pF 10 ns
LOW-to-HIGH Level Output R =110Q
tpHL Propagation Delay Time
HIGH-to-LOW Level Output %0 ns

www.fairchildsemi.com




Physical Dimensions inches (millimeters) unless otherwise noted

a

13 12 11 10

0.335-0.344
(8.509 —8.738)

8

:

0.228—0.244
(5.791-6.198)

T
LEAD NO. 1 i

IDENT

0.150-0.157
{3.810—3.968)

0.053-0.069
0.010-0.020 .
{0.25a—0.508 <4 | ¥ R {1345 _1.753)

-

0.004-0.010

y  (0102-0.254)
1

+ mﬁ% " was SEATING y &

[0.102 TYP ALL LEADS
ALL LEAD TIPS

T PLANE T
0.008—0.010 ? Lo 050
{0.203-0.254) 0.016 - 0.050 0356} oy >
TYP ALL LEADS 0.004 {0.406—1.270) v
)

‘ ‘ ‘ 0.014-0.020 qyp
« ’ 10.356—0.508)
0.008
I 0203

M14A (HEV H)

14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150 Narrow

Package Number M14A

www.fairchildsemi.com
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DM7407 Hex Buffers with High Voltage Open-Collector Outputs

Phys ical Dimensions inches (millimeters) unless otherwise noted (Continued)

-

(18.80—19.56)

[1a] [33] [1e] [w] [o] [3] [k]

0.740-0.770

—»]

< D00
(2.286)

O

PINNO. 1

0.25010.010

D
~/

(6.3500.254)

IDENT

0.092
DIA
(2.337)

0.135+0.005
(3.420%0.127)
0.145 —0.200
(3.683 —5.080)

LT 2] 3] [4] 5

0.030 MAX
{0.762) DEPTH

OPTION 1

0.060 1vo
(1.528)

ol

A

A
Y j—‘_

0.020 v

(0.508) T -
MmN 0.125-0.150

{3.175—3.810)
0.014—0.023
{0.356 —0.584)

TYP —| -

| ]
—
—
0.050£0.010
(1.270 -0.254)

€ 4° TYP
OPTIONAL

90° +4° TYP
0.075£0.015
{1.905£0.381)

0.100 £0.010
{2.540+0.254)

INDEX
AREA

PIN NO. 1
IDENT

OPTION 02

0.300-0.320
(7.620—8.128) 0.065

‘ \_

0.008-0.016

—o 2= Typ
{0203 —0.406)

95° +5°
- >

0.280
{7 112)—>|
MIN

+0.040
—0.015

+1.016
(3'255-0,381)

0.325

N14A (REV F)

14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300 Wide

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and

Package Number N14A

Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with

instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the

user.

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com
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@ MOTOROLA

DUAL D-TYPE POSITIVE
EDGE-TRIGGERED FLIP-FLOP

The SN54/74LS74A dual edge-triggered flip-flop utilizes Schottky TTL cir-
cuitry to produce high speed D-type flip-flops. Each flip-flop has individual
clear and set inputs, and also complementary Q and Q outputs.

Information at input D is transferred to the Q output on the positive-going
edge of the clock pulse. Clock triggering occurs at a voltage level of the clock
pulse and is not directly related to the transition time of the positive-going
pulse. When the clock input is at either the HIGH or the LOW level, the D input
signal has no effect.

LOGIC DIAGRAM (Each Flip-Flop)

SET(Sp) © :
4(10)
—o Q
— 5(9)
CLEAR (CD) ©
1(13)
CLOCK ©
3(11) —
O Q
6(8)
D o
2(12)
MODE SELECT — TRUTH TABLE
INPUTS OUTPUTS
OPERATING MODE
Sp Sp D Q Q
Set L H X H L
Reset (Clear) H L X L H
*Undetermined L L X H H
Load “1” (Set) H H h H L
Load “0” (Reset) H H | L H

*

Both outputs will be HIGH while both Sp and Cp are LOW, but the output states are unpredictable
if Sp and Cp go HIGH simultaneously. If the levels at the set and clear are near V| maximum then
we cannot guarantee to meet the minimum level for Vop.

H, h = HIGH Voltage Level

L, 1 = LOW Voltage Level

X =Don't Care

i, h (q) = Lower case letters indicate the state of the referenced input (or output) one set-up time
prior to the HIGH to LOW clock transition.

SN54/74LS74A

DUAL D-TYPE POSITIVE
EDGE-TRIGGERED FLIP-FLOP

LOW POWER SCHOTTKY

F’ J SUFFIX
Ii CERAMIC
0 CASE 632-08
14
1
\ N SUFFIX
PLASTIC
“ CASE 646-06
1

CASE 751A-02

D SUFFIX
A soic
1

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD SOIC

LOGIC SYMBOL

4 10
Py 3
2—{p SD g5 12—{p SD Q}—9
3—cp 11— cp
CD QD—6 CD QD—8
Y Y
1 13
Voo =PIN 14
GND=PIN7

FAST AND LS TTL DATA
5-1




SN54/74LS74A

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54 4.5 5.0 5.5 Vv
74 4.75 5.0 5.25
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
loH Output Current — High 54,74 -0.4 mA
loL Output Current — Low 54 4.0 mA
74 8.0
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Guaranteed Input HIGH Voltage for
VIH Input HIGH Voltage 2.0 \Y Al Inputs
v InpUt LOW Voltage 54 0.7 v Guaranteed Input LOW Voltage for
VK Input Clamp Diode Voltage -0.65 ] -15 \Y Vce =MIN, |y =-18 mA
54 2.5 3.5 \% Vee = MIN, IoH = MAX, VN = VIH
VOH Output HIGH Voltage a > 3o Y or VL per Truth Table
54,74 0.25 0.4 \ loL=4.0mA Vee =Vee MIN,
VoL Output LOW Voltage VIN=V|LorViH
74 0.35 0.5 \ loL=8.0mA per Truth Table
Input High Current
Data, Clock 20 pA Vce =MAX, VIN=2.7V
I Set, Clear 40
IH
Data, Clock 0.1 _ _
Set, Clear 0.2 mA Vcc =MAX,VIN=T7.0V
Input LOW Current
L Data, Clock -0.4 mA Vce = MAX, ViN=04V
Set, Clear -0.8
los Output Short Circuit Current (Note 1) -20 -100 mA Vce = MAX
Icc Power Supply Current 8.0 mA Vcc = MAX
Note 1: Not more than one output should be shorted at a time, nor for more than 1 second.
AC CHARACTERISTICS (Ta =25°C,Vcc =5.0V)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
fMAX Maximum Clock Frequency 25 33 MHz Figure 1
Vcc =50V
t 13 25 ns .
tPLH Clock, Clear, Set to Output Figure 1 CL=15pF
PHL 25 40 ns
AC SETUP REQUIREMENTS (Tp = 25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tw (H) Clock 25 ns Figure 1
tw (L) Clear, Set 25 ns Figure 2
Data Setup Time — HIGH 20 ns . Vcc =50V
ts LOW Figure 1
20 ns
th Hold Time 5.0 ns Figure 1

FAST AND LS TTL DATA
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SN54/74LS74A

AC WAVEFORMS
D * %1.3 V % 1.3 V
L <ty <~ th(H)
Is(L) =™ Is(H) =

e—— fy(H) —>

< tw(L) >
o 7Z1.3 v \K —/1.3 v

tPHL MAX tpLH—
Q 13V 13V
tPHL
tPLH
. 13V 13V
Q

*The shaded areas indicate when the input is permitted to change for predictable output performance.

Figure 1. Clock to Output Delays, Data
Set-Up and Hold Times, Clock Pulse Width

SET

CLEAR S 13V 13V

tPLH tPHL
13V 13V
Q
tPHL tPLH
Q 13V 13V

Figure 2. Set and Clear to Output Delays,
Set and Clear Pulse Widths

FAST AND LS TTL DATA
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