
5-1

FAST AND LS TTL DATA

QUAD 2-INPUT NOR GATE

14 13 12 11 10 9

1 2 3 4 5 6

VCC

8

7

GND

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

VCC Supply Voltage 54
74

4.5
4.75

5.0
5.0

5.5
5.25

V

TA Operating Ambient Temperature Range 54
74

–55
0

25
25

125
70

°C

IOH Output Current — High 54, 74 –0.4 mA

IOL Output Current — Low 54
74

4.0
8.0

mA

SN54/74LS02

QUAD 2-INPUT NOR GATE

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC

CASE 632-08

N SUFFIX
PLASTIC

CASE 646-06

14
1

14

1

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD SOIC

14
1

D SUFFIX
SOIC

CASE 751A-02



5-2

FAST AND LS TTL DATA

SN54/74LS02

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

VIH Input HIGH Voltage 2.0 V
Guaranteed Input HIGH Voltage for
All Inputs

VIL Input LOW Voltage
54 0.7

V
Guaranteed Input LOW Voltage for

VIL Input LOW Voltage
74 0.8

V
p g

All Inputs

VIK Input Clamp Diode Voltage –0.65 –1.5 V VCC = MIN, IIN = –18 mA

VOH Output HIGH Voltage
54 2.5 3.5 V VCC = MIN, IOH = MAX, VIN = VIHVOH Output HIGH Voltage
74 2.7 3.5 V

CC , OH , IN IH
or VIL per Truth Table

VOL Output LOW Voltage
54, 74 0.25 0.4 V IOL = 4.0 mA VCC = VCC MIN,

VIN = VIL or VIHVOL Output LOW Voltage
74 0.35 0.5 V IOL = 8.0 mA

VIN = VIL or VIH
per Truth Table

IIH Input HIGH Current
20 µA VCC = MAX, VIN = 2.7 V

IIH Input HIGH Current
0.1 mA VCC = MAX, VIN = 7.0 V

IIL Input LOW Current –0.4 mA VCC = MAX, VIN = 0.4 V

IOS Short Circuit Current (Note 1) –20 –100 mA VCC = MAX

ICC

Power Supply Current
Total, Output HIGH 3.2 mA VCC = MAXICC
Total, Output LOW 5.4

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)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

tPLH Turn-Off Delay, Input to Output 10 15 ns VCC = 5.0 V

tPHL Turn-On Delay, Input to Output 10 15 ns
CC

CL = 15 pF



5-1

FAST AND LS TTL DATA

HEX INVERTER

14 13 12 11 10 9

1 2 3 4 5 6

VCC

8

7

GND

* * *

* * *

* OPEN COLLECTOR OUTPUTS

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

VCC Supply Voltage 54
74

4.5
4.75

5.0
5.0

5.5
5.25

V

TA Operating Ambient Temperature Range 54
74

–55
0

25
25

125
70

°C

VOH Output Voltage — High 54, 74 5.5 V

IOL Output Current — Low 54
74

4.0
8.0

mA

SN54/74LS05

HEX INVERTER

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC

CASE 632-08

N SUFFIX
PLASTIC

CASE 646-06

14
1

14

1

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD SOIC

14
1

D SUFFIX
SOIC

CASE 751A-02



5-2

FAST AND LS TTL DATA

SN54/74LS05

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

VIH Input HIGH Voltage 2.0 V
Guaranteed Input HIGH Voltage for
All Inputs

VIL Input LOW Voltage
54 0.7

V
Guaranteed Input LOW Voltage for

VIL Input LOW Voltage
74 0.8

V
p g

All Inputs

VIK Input Clamp Diode Voltage –0.65 –1.5 V VCC = MIN, IIN = –18 mA

IOH Output HIGH Current 54, 74 100 µA VCC = MIN, VOH = MAX

VOL Output LOW Voltage
54, 74 0.25 0.4 V IOL = 4.0 mA VCC = VCC MIN,

VIN = VIL or VIHVOL Output LOW Voltage
74 0.35 0.5 V IOL = 8.0 mA

VIN = VIL or VIH
per Truth Table

IIH Input HIGH Current
20 µA VCC = MAX, VIN = 2.7 V

IIH Input HIGH Current
0.1 mA VCC = MAX, VIN = 7.0 V

IIL Input LOW Current –0.4 mA VCC = MAX, VIN = 0.4 V

ICC

Power Supply Current
Total, Output HIGH 2.4 mA VCC = MAXICC
Total, Output LOW 6.6

mA VCC  MAX

AC CHARACTERISTICS (TA = 25°C)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

tPLH Turn-Off Delay, Input to Output 17 32 ns VCC = 5.0 V

tPHL Turn-On Delay, Input to Output 15 28 ns
CC

CL = 15 pF, RL = 2.0 kΩ



5-1

FAST AND LS TTL DATA

QUAD 2-INPUT AND GATE

14 13 12 11 10 9

1 2 3 4 5 6

VCC

8

7

GND

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

VCC Supply Voltage 54
74

4.5
4.75

5.0
5.0

5.5
5.25

V

TA Operating Ambient Temperature Range 54
74

–55
0

25
25

125
70

°C

IOH Output Current — High 54, 74 –0.4 mA

IOL Output Current — Low 54
74

4.0
8.0

mA

SN54/74LS08

QUAD 2-INPUT AND GATE

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC

CASE 632-08

N SUFFIX
PLASTIC

CASE 646-06

14
1

14

1

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD SOIC

14
1

D SUFFIX
SOIC

CASE 751A-02



5-2

FAST AND LS TTL DATA

SN54/74LS08

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

VIH Input HIGH Voltage 2.0 V
Guaranteed Input HIGH Voltage for
All Inputs

VIL Input LOW Voltage
54 0.7

V
Guaranteed Input LOW Voltage for

VIL Input LOW Voltage
74 0.8

V
p g

All Inputs

VIK Input Clamp Diode Voltage –0.65 –1.5 V VCC = MIN, IIN = –18 mA

VOH Output HIGH Voltage
54 2.5 3.5 V VCC = MIN, IOH = MAX, VIN = VIHVOH Output HIGH Voltage
74 2.7 3.5 V

CC , OH , IN IH
or VIL per Truth Table

VOL Output LOW Voltage
54, 74 0.25 0.4 V IOL = 4.0 mA VCC = VCC MIN,

VIN = VIL or VIHVOL Output LOW Voltage
74 0.35 0.5 V IOL = 8.0 mA

VIN = VIL or VIH
per Truth Table

IIH Input HIGH Current
20 µA VCC = MAX, VIN = 2.7 V

IIH Input HIGH Current
0.1 mA VCC = MAX, VIN = 7.0 V

IIL Input LOW Current –0.4 mA VCC = MAX, VIN = 0.4 V

IOS Short Circuit Current (Note 1) –20 –100 mA VCC = MAX

ICC

Power Supply Current
Total, Output HIGH 4.8 mA VCC = MAXICC
Total, Output LOW 8.8

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)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

tPLH Turn-Off Delay, Input to Output 8.0 15 ns VCC = 5.0 V

tPHL Turn-On Delay, Input to Output 10 20 ns
CC

CL = 15 pF



5-1

FAST AND LS TTL DATA

TRIPLE 3-INPUT NAND GATE

14 13 12 11 10 9

1 2 3 4 5 6

VCC

8

7

GND

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

VCC Supply Voltage 54
74

4.5
4.75

5.0
5.0

5.5
5.25

V

TA Operating Ambient Temperature Range 54
74

–55
0

25
25

125
70

°C

IOH Output Current — High 54, 74 –0.4 mA

IOL Output Current — Low 54
74

4.0
8.0

mA

SN54/74LS10

TRIPLE 3-INPUT NAND GATE

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC

CASE 632-08

N SUFFIX
PLASTIC

CASE 646-06

14
1

14

1

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD SOIC

14
1

D SUFFIX
SOIC

CASE 751A-02



5-2

FAST AND LS TTL DATA

SN54/74LS10

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

VIH Input HIGH Voltage 2.0 V
Guaranteed Input HIGH Voltage for
All Inputs

VIL Input LOW Voltage
54 0.7

V
Guaranteed Input LOW Voltage for

VIL Input LOW Voltage
74 0.8

V
p g

All Inputs

VIK Input Clamp Diode Voltage –0.65 –1.5 V VCC = MIN, IIN = –18 mA

VOH Output HIGH Voltage
54 2.5 3.5 V VCC = MIN, IOH = MAX, VIN = VIHVOH Output HIGH Voltage
74 2.7 3.5 V

CC , OH , IN IH
or VIL per Truth Table

VOL Output LOW Voltage
54, 74 0.25 0.4 V IOL = 4.0 mA VCC = VCC MIN,

VIN = VIL or VIHVOL Output LOW Voltage
74 0.35 0.5 V IOL = 8.0 mA

VIN = VIL or VIH
per Truth Table

IIH Input HIGH Current
20 µA VCC = MAX, VIN = 2.7 V

IIH Input HIGH Current
0.1 mA VCC = MAX, VIN = 7.0 V

IIL Input LOW Current –0.4 mA VCC = MAX, VIN = 0.4 V

IOS Short Circuit Current (Note 1) –20 –100 mA VCC = MAX

ICC

Power Supply Current
Total, Output HIGH 1.2 mA VCC = MAXICC p

Total, Output LOW 3.3

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)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

tPLH Turn-Off Delay, Input to Output 9.0 15 ns VCC = 5.0 V

tPHL Turn-On Delay, Input to Output 10 15 ns
CC

CL = 15 pF



5-1

FAST AND LS TTL DATA

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
thresholds (typically 800 mV) is determined internally by resistor ratios and is
essentially insensitive to temperature and supply voltage variations.

14 13 12 11 10 9

1 2 3 4 5 6

VCC

8

7

GND

LOGIC AND CONNECTION DIAGRAMS

SN54/74LS13

SN54/74LS14

14 13 12 11 10 9

1 2 3 4 5 6

VCC

8

7

GND

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

VCC Supply Voltage 54
74

4.5
4.75

5.0
5.0

5.5
5.25

V

TA Operating Ambient Temperature Range 54
74

–55
0

25
25

125
70

°C

IOH Output Current — High 54, 74 –0.4 mA

IOL Output Current — Low 54
74

4.0
8.0

mA

SN54/74LS13
SN54/74LS14

SCHMITT TRIGGERS
DUAL GATE/HEX INVERTER

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC

CASE 632-08

N SUFFIX
PLASTIC

CASE 646-06

14
1

14

1

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD SOIC

14
1

D SUFFIX
SOIC

CASE 751A-02



5-2

FAST AND LS TTL DATA

SN54/74LS13 • SN54/74LS14

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

VT+ Positive-Going Threshold Voltage 1.5 2.0 V VCC = 5.0 V

VT– Negative-Going Threshold Voltage 0.6 1.1 V VCC = 5.0 V

VT+–VT– Hysteresis 0.4 0.8 V VCC = 5.0 V

VIK Input Clamp Diode Voltage –0.65 –1.5 V VCC = MIN, IIN = –18 mA

VOH Output HIGH Voltage
54 2.5 3.4 V

VCC = MIN IOH = –400 µA VIN = VILVOH Output HIGH Voltage
74 2.7 3.4 V

VCC = MIN, IOH = –400 µA, VIN = VIL

VOL Output LOW Voltage
54, 74 0.25 0.4 V VCC = MIN, IOL = 4.0 mA, VIN = 2.0 V

VOL Output LOW Voltage
74 0.35 0.5 V VCC = MIN, IOL = 8.0 mA, VIN = 2.0 V

IT+ Input Current at Positive-Going Threshold –0.14 mA VCC = 5.0 V, VIN = VT+

IT– Input Current at Negative-Going Threshold –0.18 mA VCC = 5.0 V, VIN = VT–

IIH Input HIGH Current
1.0 20 µA VCC = MAX, VIN = 2.7 V

IIH Input HIGH Current
0.1 mA VCC = MAX, VIN = 7.0 V

IIL Input LOW Current –0.4 mA VCC = MAX, VIN = 0.4 V

IOS Short Circuit Current (Note 1) –20 –100 mA VCC = MAX, VOUT = 0 V

I

Power Supply Current

Total Output HIGH
LS13 2.9 6.0

A V MAXICC
Total, Output HIGH

LS14 8.6 16 mA VCC = MAXCC

Total Output LOW
LS13 4.1 7.0

CC

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)

S b l P

Max

U i T C di iSymbol Parameter LS13 LS14 Unit Test Conditions

tPLH Propagation Delay, Input to Output 22 22 ns VCC = 5.0 V

tPHL Propagation Delay, Input to Output 27 22 ns
CC

CL = 15 pF

Figure 1. AC Waveforms

3 V

0 V

VIN

VOUT

1.6 V
0.8 V

tPHL

1.3 V 1.3 V

tPLH



Figure 2. V IN versus V OUT Transfer Function

Figure 3. Threshold Voltage and Hysteresis
versus Power Supply Voltage

Figure 4. Threshold Voltage Hysteresis
versus Temperature
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FAST AND LS TTL DATA

SN54/74LS13 • SN54/74LS14



 SN54LS06, SN54LS16, SN74LS06, SN74LS16
 HEX INVERTER BUFFERS/DRIVERS WITH

 OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS
 SDLS020A – MAY 1990
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• Converts TTL Voltage Levels to MOS
Levels

• High Sink-Current Capability

• Input Clamping Diodes Simplify System
Design

• Open-Collector Driver for Indicator Lamps
and Relays

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

     

description

These monolithic hex inverter buffers/drivers
feature high-voltage open-collector outputs to
interface with high-level circuits (such as MOS), or
for driving high-current loads, and are also
characterized for use as inverter buffers for driving
TTL inputs. The ′LS06 has a rated output voltage
of 30 V and the ′LS16 has a rated output voltage
of 15 V. The maximum sink current for the
SN54LS06 and SN54LS16 is 30 mA and the
SN74LS06 and SN74LS16 is 40 mA.

These circuits are compatible with most TTL
families. Inputs are diode-clamped to minimize
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.

logic symbol † logic diagram (positive logic)

1Y211A

2Y4

3Y6

4Y8

5Y10

6Y12

32A
53A
94A
115A
136A

1A

2A

3A

4A

5A

6A

1Y

2Y

3Y

4Y

5Y

6Y

† 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.

1

3

5

9
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13
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4

6

8

10

12

1

2

3

4 

5

6

7

14

13

12

11

10

9

8

1A
1Y
2A
2Y
3A
3Y

GND

VCC
6A
6Y
5A
5Y
4A
4Y

SN54LS06, SN54LS16 . . . J PACKAGE
SN74LS06, SN74LS16 . . . D OR N PACKAGE

(T0P VIEW)

3 2 1 20 19

9 10 11 12 13

4

5

6

7
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18

17

16

15

14

6Y
NC
5A
NC
5Y

2A
NC
2Y
NC
3A

SN54LS06, SN54LS16 . . . FK PACKAGE
(T0P VIEW)

1Y 1A N
C

4Y 4A
6A

3Y
G

N
D

N
C

NC – No internal connection

V C
C

UNLESS OTHERWISE NOTED this document contains PRODUCTION
DATA 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.



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
change or discontinue these products without notice.

VOH High-level output voltage V

SN54LS06, SN54LS16, SN74LS06, SN74LS16
HEX INVERTER BUFFERS/DRIVERS WITH
OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS
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schematic (each gate)

Input

VCC

Output

GND

9 kΩ 1 kΩ

2 kΩ 2 kΩ

2.5 kΩ

2.5 kΩ

15  kΩ

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

Supply voltage, VCC  7 V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Input voltage, VI (see Note 1)  5.5 V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Output voltage, VO (see Notes 1 and 2): SN54LS06, SN74LS06  30 V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SN54LS16, SN74LS16  15 V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Operating free-air temperature range: SN54LS06, SN54LS16  –55°C to 125°C. . . . . . . . . . . . . . . . . . . . . . . 

SN74LS06, SN74LS16  0°C to 70°C. . . . . . . . . . . . . . . . . . . . . . . . . . . 
Storage temperature range  –65°C to 150°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

† 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

VCC Supply voltage 4.5 5 5.5 4.75 5 5.25 V

VIH High-level input voltage 2 2 V

VIL Low-level input voltage 0.8 0.8 V

’LS06 30 30

’LS16 15 15

IOL Low-level output current 30 40 mA

TA Operating free-air temperature –55 125 0 70 °C



IOH VCC = MIN, VIL = 0.8 V mA

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

A Y RL = 110 Ω, CL = 15 pF ns

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 change or
discontinue these products without notice.

 SN54LS06, SN54LS16, SN74LS06, SN74LS16
 HEX INVERTER BUFFERS/DRIVERS WITH

 OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS
 SDLS020A – MAY 1990
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electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

SN54LS06 SN74LS06

PARAMETER TEST CONDITIONS† SN54LS16 SN74LS16 UNIT

MIN TYP‡ MAX MIN TYP‡ MAX

VIK VCC = MIN, II = –12 mA –1.5 –1.5 V

’LS06, VOH = 30 V 0.25 0.25

’LS16, VOH = 15 V 0.25 0.25

IOL = 16 mA 0.25 0.4 0.25 0.4

VOL VCC = MIN, VIH = 2 V IOL = 30 mA 0.7 V

IOL = 40 mA 0.7

II VCC = MAX, VI = 7 V 1 1 mA

IIH VCC = MAX, VI = 2.4 V 20 20 µA

IIL VCC =MAX, VI = 0.4 V –0.2 –0.2 mA

ICCH VCC = MAX 18 18 mA

ICCL VCC = MAX 60 60 mA
† For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
‡ All typical values are at VCC = 5 V, and TA = 25°C.

switching characteristics, V CC = 5 V, TA = 25°C (see Note 3)

FROM TO

(INPUT) (OUTPUT)

tPLH 7 15

tPHL 10 20

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



IMPORTANT NOTICE

Texas Instruments (TI) 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.

TI 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
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PRODUCTION DATA information is 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.

• Converts TTL-Voltage Levels to MOS
Levels

• High Sink-Current Capability

• Input Clamping Diodes Simplify System
Design

• Open-Collector Driver for Indicator Lamps
and Relays

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

     

description

These monolithic hex buffers/drivers feature
high-voltage open-collector outputs to interface
with high-level circuits or for driving high-current
loads. They are also characterized for use as
buffers for driving TTL inputs. The ′LS07 has a
rated output voltage of 30 V and the ′LS17 has a
rated output voltage of 15 V. The maximum sink
current is 30 mA for the SN54LS07 and 40 mA for
the SN74LS07 and SN74LS17.

These circuits are compatible with most TTL
families. Inputs are diode-clamped to minimize
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.

logic symbol † logic diagram (positive logic)

1Y211A

2Y4

3Y6

4Y8

5Y10

6Y12

32A
53A
94A
115A
136A

1A

2A

3A

4A

5A

6A

1Y

2Y

3Y

4Y

5Y

6Y

† 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.
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SN54LS07 . . . J PACKAGE
SN74LS07, SN74LS17 . . . D OR N PACKAGE

(T0P VIEW)
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VOH High-level output voltage V

SN54LS07

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

POST OFFICE BOX 655303 •  DALLAS, TEXAS 752652

schematic (each gate)

Input

VCC

Output

GND

9 kΩ 1 kΩ

2 kΩ

2 kΩ

5 kΩ

Resistor values shown are nominal.

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

Supply voltage, VCC  7 V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Input voltage, VI (see Note 1)  5.5 V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Output voltage, VO (see Notes 1 and 2): SN54LS07, SN74LS07  30 V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

 SN74LS17  15 V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Operating free-air temperature range: SN54LS07  –55°C to 125°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SN54LS07, SN74LS17  0°C to 70°C. . . . . . . . . . . . . . . . . . . . . . . . . . . 
Storage temperature range  –65°C to 150°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

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

SN74LS17 UNIT

MIN NOM MAX MIN NOM MAX

VCC Supply voltage 4.5 5 5.5 4.75 5 5.25 V

VIH High-level input voltage 2 2 V

VIL Low-level input voltage 0.8 0.8 V

’LS07 30 30

’LS17 15

IOL Low-level output current 30 40 mA

TA Operating free-air temperature –55 125 0 70 °C



IOH

VOL

VCC = MIN,

VIL = 0.8 VVCC = MIN,

VIH = 2 V

V

mA

SN54LS07

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

A Y RL = 110 Ω, CL = 15 pF ns

 SN54LS07, SN74LS07, SN74LS17
HEX BUFFERS/DRIVERS WITH

OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS

POST OFFICE BOX 655303 •  DALLAS, TEXAS 75265 3

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

SN74LS07

PARAMETER TEST CONDITIONS† SN74LS17 UNIT

MIN TYP‡ MAX MIN TYP‡ MAX

VIK VCC = MIN, II = –12 mA –1.5 –1.5 V

’LS07, VOH = 30 V 0.25 0.25

’LS17, VOH = 15 V 0.25 0.25

IOL = 16 mA 0.4 0.4

IOL = MAX§ 0.7 0.7

II VCC = MAX, VI = 7 V 1 1 mA

IIH VCC = MAX, VI = 2.4 V 20 20 µA

IIL VCC = MAX, VI = 0.4 V –0.2 –0.2 mA

ICCH VCC = MAX 14 14 mA

ICCL VCC = MAX 45 45 mA
† For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
‡ All typical values are at VCC = 5 V, TA = 25°C.
§ IOL = 30 mA for SN54 series parts and 40 mA for SN74 series parts.

switching characteristics, V CC = 5 V, TA = 25°C (see Note 3)

FROM TO

(INPUT) (OUTPUT)

tPLH 6 10

tPHL 19 30

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

DUAL 4-INPUT NAND GATE

14 13 12 11 10 9

1 2 3 4 5 6

VCC

8

7

GND

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

VCC Supply Voltage 54
74

4.5
4.75

5.0
5.0

5.5
5.25

V

TA Operating Ambient Temperature Range 54
74

–55
0

25
25

125
70

°C

IOH Output Current — High 54, 74 –0.4 mA

IOL Output Current — Low 54
74

4.0
8.0

mA

SN54/74LS20

DUAL 4-INPUT NAND GATE

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC

CASE 632-08

N SUFFIX
PLASTIC

CASE 646-06

14
1

14

1

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD SOIC

14
1

D SUFFIX
SOIC

CASE 751A-02



5-2

FAST AND LS TTL DATA

SN54/74LS20

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

VIH Input HIGH Voltage 2.0 V
Guaranteed Input HIGH Voltage for
All Inputs

VIL Input LOW Voltage
54 0.7

V
Guaranteed Input LOW Voltage for

VIL Input LOW Voltage
74 0.8

V
p g

All Inputs

VIK Input Clamp Diode Voltage –0.65 –1.5 V VCC = MIN, IIN = –18 mA

VOH Output HIGH Voltage
54 2.5 3.5 V VCC = MIN, IOH = MAX, VIN = VIHVOH Output HIGH Voltage
74 2.7 3.5 V

CC , OH , IN IH
or VIL per Truth Table

VOL Output LOW Voltage
54, 74 0.25 0.4 V IOL = 4.0 mA VCC = VCC MIN,

VIN = VIL or VIHVOL Output LOW Voltage
74 0.35 0.5 V IOL = 8.0 mA

VIN = VIL or VIH
per Truth Table

IIH Input HIGH Current
20 µA VCC = MAX, VIN = 2.7 V

IIH Input HIGH Current
0.1 mA VCC = MAX, VIN = 7.0 V

IIL Input LOW Current –0.4 mA VCC = MAX, VIN = 0.4 V

IOS Short Circuit Current (Note 1) –20 –100 mA VCC = MAX

ICC

Power Supply Current
Total, Output HIGH 0.8 mA VCC = MAXICC p

Total, Output LOW 2.2

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)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

tPLH Turn-Off Delay, Input to Output 9.0 15 ns VCC = 5.0 V

tPHL Turn-On Delay, Input to Output 10 15 ns
CC

CL = 15 pF



5-1

FAST AND LS TTL DATA

8-INPUT NAND GATE

14 13 12 11 10 9

1 2 3 4 5 6

VCC

8

7

GND

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

VCC Supply Voltage 54
74

4.5
4.75

5.0
5.0

5.5
5.25

V

TA Operating Ambient Temperature Range 54
74

–55
0

25
25

125
70

°C

IOH Output Current — High 54, 74 –0.4 mA

IOL Output Current — Low 54
74

4.0
8.0

mA

SN54/74LS30

8-INPUT NAND GATE

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC

CASE 632-08

N SUFFIX
PLASTIC

CASE 646-06

14
1

14

1

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD SOIC

14
1

D SUFFIX
SOIC

CASE 751A-02
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FAST AND LS TTL DATA

SN54/74LS30

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

VIH Input HIGH Voltage 2.0 V
Guaranteed Input HIGH Voltage for
All Inputs

VIL Input LOW Voltage
54 0.7

V
Guaranteed Input LOW Voltage for

VIL Input LOW Voltage
74 0.8

V
p g

All Inputs

VIK Input Clamp Diode Voltage –0.65 –1.5 V VCC = MIN, IIN = –18 mA

VOH Output HIGH Voltage
54 2.5 3.5 V VCC = MIN, IOH = MAX, VIN = VIHVOH Output HIGH Voltage
74 2.7 3.5 V

CC , OH , IN IH
or VIL per Truth Table

VOL Output LOW Voltage
54, 74 0.25 0.4 V IOL = 4.0 mA VCC = VCC MIN,

VIN = VIL or VIHVOL Output LOW Voltage
74 0.35 0.5 V IOL = 8.0 mA

VIN = VIL or VIH
per Truth Table

IIH Input HIGH Current
20 µA VCC = MAX, VIN = 2.7 V

IIH Input HIGH Current
0.1 mA VCC = MAX, VIN = 7.0 V

IIL Input LOW Current –0.4 mA VCC = MAX, VIN = 0.4 V

IOS Short Circuit Current (Note 1) –20 –100 mA VCC = MAX

ICC

Power Supply Current
Total, Output HIGH 0.5 mA VCC = MAXICC
Total, Output LOW 1.1

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)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

tPLH Turn-Off Delay, Input to Output 8.0 15 ns VCC = 5.0 V

tPHL Turn-On Delay, Input to Output 13 20 ns
CC

CL = 15 pF
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FAST AND LS TTL DATA

QUAD 2-INPUT OR GATE

14 13 12 11 10 9

1 2 3 4 5 6

VCC

8

7

GND

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

VCC Supply Voltage 54
74

4.5
4.75

5.0
5.0

5.5
5.25

V

TA Operating Ambient Temperature Range 54
74

–55
0

25
25

125
70

°C

IOH Output Current — High 54, 74 –0.4 mA

IOL Output Current — Low 54
74

4.0
8.0

mA

SN54/74LS32

QUAD 2-INPUT OR GATE

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC

CASE 632-08

N SUFFIX
PLASTIC

CASE 646-06

14
1

14

1

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD SOIC

14
1

D SUFFIX
SOIC

CASE 751A-02
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FAST AND LS TTL DATA

SN54/74LS32

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

VIH Input HIGH Voltage 2.0 V
Guaranteed Input HIGH Voltage for
All Inputs

VIL Input LOW Voltage
54 0.7

V
Guaranteed Input LOW Voltage for

VIL Input LOW Voltage
74 0.8

V
p g

All Inputs

VIK Input Clamp Diode Voltage –0.65 –1.5 V VCC = MIN, IIN = –18 mA

VOH Output HIGH Voltage
54 2.5 3.5 V VCC = MIN, IOH = MAX, VIN = VIHVOH Output HIGH Voltage
74 2.7 3.5 V

CC , OH , IN IH
or VIL per Truth Table

VOL Output LOW Voltage
54, 74 0.25 0.4 V IOL = 4.0 mA VCC = VCC MIN,

VIN = VIL or VIHVOL Output LOW Voltage
74 0.35 0.5 V IOL = 8.0 mA

VIN = VIL or VIH
per Truth Table

IIH Input HIGH Current
20 µA VCC = MAX, VIN = 2.7 V

IIH Input HIGH Current
0.1 mA VCC = MAX, VIN = 7.0 V

IIL Input LOW Current –0.4 mA VCC = MAX, VIN = 0.4 V

IOS Short Circuit Current (Note 1) –20 –100 mA VCC = MAX

ICC

Power Supply Current
Total, Output HIGH 6.2 mA VCC = MAXICC
Total, Output LOW 9.8

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)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

tPLH Turn-Off Delay, Input to Output 14 22 ns VCC = 5.0 V

tPHL Turn-On Delay, Input to Output 14 22 ns
CC

CL = 15 pF



5-1

FAST AND LS TTL DATA

QUAD 2-INPUT NAND BUFFER

14 13 12 11 10 9

1 2 3 4 5 6

VCC

8

7

GND

* *

* *

* OPEN COLLECTOR OUTPUTS

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

VCC Supply Voltage 54
74

4.5
4.75

5.0
5.0

5.5
5.25

V

TA Operating Ambient Temperature Range 54
74

–55
0

25
25

125
70

°C

VOH Output Voltage — High 54, 74 5.5 V

IOL Output Current — Low 54
74

12
24

mA

SN54/74LS38

QUAD 2-INPUT NAND BUFFER

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC

CASE 632-08

N SUFFIX
PLASTIC

CASE 646-06

14
1

14

1

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD SOIC

14
1

D SUFFIX
SOIC

CASE 751A-02
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FAST AND LS TTL DATA

SN54/74LS38

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

VIH Input HIGH Voltage 2.0 V
Guaranteed Input HIGH Voltage for
All Inputs

VIL Input LOW Voltage
54 0.7

V
Guaranteed Input LOW Voltage for

VIL Input LOW Voltage
74 0.8

V
p g

All Inputs

VIK Input Clamp Diode Voltage –0.65 –1.5 V VCC = MIN, IIN = –18 mA

IOH Output HIGH Current 54, 74 250 µA VCC = MIN, VOH = MAX

VOL Output LOW Voltage
54, 74 0.25 0.4 V IOL = 12 mA VCC = VCC MIN,

VIN = VIL or VIHVOL Output LOW Voltage
74 0.35 0.5 V IOL = 24 mA

VIN = VIL or VIH
per Truth Table

IIH Input HIGH Current
20 µA VCC = MAX, VIN = 2.4 V

IIH Input HIGH Current
0.1 mA VCC = MAX, VIN = 7.0 V

IIL Input LOW Current –0.4 mA VCC = MAX, VIN = 0.4 V

ICC

Power Supply Current
Total, Output HIGH 2.0 mA VCC = MAXICC
Total, Output LOW 12

mA VCC  MAX

AC CHARACTERISTICS (TA = 25°C)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

tPLH Turn-Off Delay, Input to Output 20 32 ns VCC = 5.0 V, RL = 667 Ω

tPHL Turn-On Delay, Input to Output 18 28 ns
CC , L

CL = 45 pF



5-1

FAST AND LS TTL DATA

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 µA. 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 (RBI and RBO). Lamp test (LT) may be performed at any
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 BI input signal or to inhibit the
outputs.

• Lamp Intensity Modulation Capability (BI/RBO)
• Open Collector Outputs
• Lamp Test Provision
• Leading/Trailing Zero Suppression
• Input Clamp Diodes Limit High-Speed Termination Effects

14 13 12 11 10 9

1 2 3 4 5 6

VCC

7

16 15

8

f g a b c d e

B C LT BI / RBO RBI D A GND

CONNECTION DIAGRAM DIP (TOP VIEW)

PIN NAMES LOADING (Note a)

HIGH LOW

A, B, C, D
RBI
LT
BI /RBO

a, to g

BCD Inputs
Ripple-Blanking Input
Lamp-Test Input
Blanking Input or
Ripple-Blanking Output
Outputs

0.5 U.L.
0.5 U.L.
0.5 U.L.
0.5 U.L.
1.2 U.L.

Open-Collector

0.25 U.L.
0.25 U.L.
0.25 U.L.
0.75 U.L.

2.0 U.L.
15 (7.5) U.L.

NOTES:
a) 1 Unit Load (U.L.) = 40 µA HIGH, 1.6 mA LOW.
b) Output current measured at VOUT = 0.5 V

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

SN54/74LS47

BCD TO 7-SEGMENT
DECODER/DRIVER

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC

CASE 620-09

N SUFFIX
PLASTIC

CASE 648-08

16
1

16

1

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD SOIC

16
1

D SUFFIX
SOIC

CASE 751B-03

LOGIC SYMBOL

VCC = PIN 16
GND = PIN 8

7 1 2 6 3 5

13 12 11 10 9 15 14 4

A B C D LT RBI

a b c d e f g
BI/
RBO



INPUTS OUTPUTS

TRUTH TABLE

5-2

FAST AND LS TTL DATA

SN54/74LS47

14 15

LOGIC DIAGRAM

NUMERICAL DESIGNATIONS — RESULTANT DISPLAYS

0 1 2 3 4 5 6 7 8 9 10 11 12 13

INPUT

BLANKING INPUT OR
RIPPLE-BLANKING
OUTPUT

RIPPLE-BLANKING
INPUT

LAMP-TEST
INPUT

A

B

C

D

a a

b b

c c

d d

e e

f f

g g

OUTPUT

DECIMAL
OR

FUNCTION
LT RBI D C B A BI/RBO a b c d e f g NOTE

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

NOTES:
(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

at a HIGH level when output functions 0 through 15 are desired, and ripple-blanking input (RBI) must be open or at a HIGH level if blanking
of a decimal 0 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.
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GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

VCC Supply Voltage 54
74

4.5
4.75

5.0
5.0

5.5
5.25

V

TA Operating Ambient Temperature Range 54
74

–55
0

25
25

125
70

°C

IOH Output Current — High BI /RBO 54, 74 –50 µA

IOL Output Current — Low BI /RBO
BI /RBO

54
74

1.6
3.2

mA

VO (off) Off-State Output Voltage a to g 54, 74 15 V

IO (on) On-State Output Current a to g
On-State Output Current a to g

54
74

12
24

mA

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

VIH Input HIGH Voltage 2.0 V
Guaranteed Input HIGH Theshold Voltage
for All Inputs

VIL Input LOW Voltage
54 0.7

V
Guaranteed Input LOW Threshold Voltage

VIL Input LOW Voltage
74 0.8

V
p g

for All Inputs

VIK Input Clamp Diode Voltage –0.65 –1.5 V VCC = MIN, IIN = –18 mA

VOH Output HIGH Voltage BI /RBO 2 4 4 2 V
VCC = MIN, IOH = –50 µA,

VOH Output HIGH Voltage, BI /RBO 2.4 4.2 V CC , OH µ ,
VIN = VIN or VIL per Truth Table

VOL
Output LOW Voltage 54, 74 0.25 0.4 V IOL = 1.6 mA VCC = MIN, VIN = VIN or

VOL
p g

BI /RBO 74 0.35 0.5 V IOL = 3.2 mA
CC , IN IN

VIL per Truth Table

IO (off)
Off-State Output Current
a thru g 250 µA

VCC = MAX, VIN = VIN or VIL per Truth
Table, VO (off) = 15 V

VO (on)
On-State Output Voltage 54, 74 0.25 0.4 V IO (on) = 12 mA VCC = MAX, VIN = VIH

V T th T blVO (on)
p g

a thru g 74 0.35 0.5 V IO (on) = 24 mA
CC IN IH

or VIL per Truth Table

IIH Input HIGH Current
20 µA VCC = MAX, VIN = 2.7 V

IIH Input HIGH Current
0.1 mA VCC = MAX, VIN = 7.0 V

IIL
Input LOW Current BI /RBO
Any Input except BI /RBO

–1.2
–0.4 mA VCC = MAX, VIN = 0.4 V

IOS BI /RBO Output Short Circuit Current (Note 1) –0.3 –2.0 mA VCC = MAX, VOUT = 0 V

ICC Power Supply Current 7.0 13 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)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

tPHL
tPLH

Propagation Delay, Address
Input to Segment Output

100
100

ns
ns VCC = 5.0 V

tPHL
tPLH

Propagation Delay, RBI Input
To Segment Output

100
100

ns
ns

VCC  5.0 V
CL = 15 pF

AC WAVEFORMS

VIN

VOUT

1.3 V 1.3 V

1.3 V 1.3 V

tPHL tPLH

Figure 1 Figure 2

1.3 V 1.3 V

1.3 V1.3 V

tPLHtPHL

VIN

VOUT
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4-BIT MAGNITUDE
COMPARATOR

The SN54/74LS85 is a 4-Bit Magnitude Camparator which compares two
4-bit words (A, B), each word having four Parallel Inputs (A0–A3, B0–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=B). Three Expander Inputs, IA>B, IA<B, IA=B, allow cascading without
external gates. For proper compare operation, the Expander Inputs to the
least significant position must be connected as follows: IA<B= IA>B = L, IA=B
= H. For serial (ripple) expansion, the OA>B, OA<B and OA=B Outputs are
connected respectively to the IA>B, IA<B, and IA=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=B Outputs Available

CONNECTION DIAGRAM DIP (TOP VIEW)

NOTE:
The Flatpak version has the
same pinouts (Connection
Diagram) as the Dual In-Line
Package.

14 13 12 11 10 9

1 2 3 4 5 6 7

16 15

8

VCC

B3

A3 B2 A2 A1 A0B1 B0

IA<B IA=B IA>B OA>B OA=B OA<B GND

PIN NAMES LOADING (Note a)

HIGH LOW

A0–A3, B0–B3
IA=B
IA<B, IA>B
OA>B
OA<B
OA=B

Parallel Inputs
A = B Expander Inputs
A < B, A > B, Expander Inputs
A Greater Than B Output (Note b)
B Greater Than A Output (Note b)
A Equal to B Output (Note b)

1.5 U.L.
1.5 U.L.
0.5 U.L.
10 U.L.
10 U.L.
10 U.L.

0.75 U.L.
0.75 U.L.
0.25 U.L.

5 (2.5) U.L.
5 (2.5) U.L.
5 (2.5) U.L.

NOTES:
a) 1 TTL Unit Load (U.L.) = 40 µA 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.

SN54/74LS85

4-BIT MAGNITUDE
COMPARATOR

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC

CASE 620-09

N SUFFIX
PLASTIC

CASE 648-08

16
1

16

1

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD SOIC

16
1

D SUFFIX
SOIC

CASE 751B-03

LOGIC SYMBOL

VCC = PIN 16
GND = PIN 8

10 12 13 15 9 11 14 1

4
2
3

5
7
6

A0 A1 A2 A3 B0 B1 B2 B3
IA>B
IA<B
IA=B

OA>B
OA<B
OA=B



H = HIGH Level
L = LOW Level
X = IMMATERIAL
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LOGIC DIAGRAM

OA>B

OA<B

OA=B

(5)

(6)

(7)

A3
B3

A2
B2

A<B
A=B
A>B

A1
B1

A0
B0

(15)

(1)

(13)

(14)

(12)

(11)

(10)

(9)

(2)
(3)
(4)

TRUTH TABLE

COMPARING INPUTS
CASCADING

INPUTS OUTPUTS

A3,B3 A2,B2 A1,B1 A0,B0 IA>B IA<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=B3 A2>B2 X X X X X H L L
A3=B3 A2<B2 X X X X X L H L
A3=B3 A2=B2 A1>B1 X X X X H L L
A3=B3 A2=B2 A1<B1 X X X X L H L
A3=B3 A2=B2 A1=B1 A0>B0 X X X H L L
A3=B3 A2=B2 A1=B1 A0<B0 X X X L H L
A3=B3 A2=B2 A1=B1 A0=B0 H L L H L L
A3=B3 A2=B2 A1=B1 A0=B0 L H L L H L
A3=B3 A2=B2 A1=B1 A0=B0 X X H L L H
A3=B3 A2=B2 A1=B1 A0=B0 H H L L L L
A3=B3 A2=B2 A1=B1 A0=B0 L L L H H L

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

VCC Supply Voltage 54
74

4.5
4.75

5.0
5.0

5.5
5.25

V

TA Operating Ambient Temperature Range 54
74

–55
0

25
25

125
70

°C

IOH Output Current — High 54, 74 –0.4 mA

IOL Output Current — Low 54
74

4.0
8.0

mA



NOTE:
The SN54/74LS85 can be used as a 5-bit comparator
only when the outputs are used to drive the A0–A3 and
B0–B3 inputs of another SN54/74LS85 as shown in
Figure 2 in positions #1, 2, 3, and 4.
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SN54/74LS85

Figure 1. Comparing Two n-Bit Words

L = LOW LEVEL
H = HIGH LEVEL

A0 A1 A2 A3 B0 B1 B2 B3

A0 A1 A2 A3 B0 B1 B2 B3 A0 A1 A2 A3 B0 B1 B2 B3
L

L

H

IA > B
IA < B
IA = B

OA > B
OA < B
OA = B

IA > B
IA < B
IA = B

OA > B
OA < B
OA = B

A > B

A < B

A = B
SN54/74LS85 SN54/74LS85

A
n3

A
n2

A
n1

A
n

B
n3

B
n2

B
n1

B
n

APPLICATIONS

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
to any number of bits, see Table 1.

Table 1

WORD LENGTH NUMBER OF PKGS.

1–4 Bits 1
5–24 Bits 2–6

25–120 Bits 8–31

MSB = MOST SIGNIFICANT BIT
LSB = LEAST SIGNIFICANT BIT
L = LOW LEVEL
H = HIGH LEVEL
NC = NO CONNECTION

A0 A1 A2 A3 B0 B1 B2 B3

A0 A1 A2 A3 B0 B1 B2 B3
L

L

H

IA > B
IA < B

IA = B

OA > B
OA < B

OA = B

#5

(LSB)

INPUTS

A0 A1 A2 A3 B0 B1 B2 B3
IA > B
IA < B

IA = B

OA > B
OA < B

OA = B

#1

L NC

A20 A21 B23B22B21B20A23A22

A19
B19

(MSB)

A5 A6 A7 A8 B5 B6 B7 B8

A0 A1 A2 A3 B0 B1 B2 B3
IA > B
IA < B
IA = B

OA > B
OA < B
OA = B

#4

NCL

A4
B4

A0 A1 A2 A3 B0 B1 B2 B3
IA > B
IA < B
IA = B

OA > B
OA < B
OA = B

#3

NCL

A9
B9

A10 A11 B13B12B11B10A13A12

A0 A1 A2 A3 B0 B1 B2 B3
IA > B
IA < B
IA = B

OA > B
OA < B
OA = B

#2

NCL

A14
B14

A15 A16 B18B17B16B15A18A17

OUTPUTS

A0 A1 A2 A3 B0 B1 B2 B3
IA > B
IA < B
IA = B

OA > B
OA < B
OA = B

#6

INPUTS

Figure 2. Comparison of Two 24-Bit Words
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

VIH Input HIGH Voltage 2.0 V
Guaranteed Input HIGH Voltage for
All Inputs

VIL Input LOW Voltage
54 0.7

V
Guaranteed Input LOW Voltage for

VIL Input LOW Voltage
74 0.8

V
p g

All Inputs

VIK Input Clamp Diode Voltage –0.65 –1.5 V VCC = MIN, IIN = –18 mA

V O HIGH V l
54 2 5 3 5 V V MIN I MAX V V

VOH Output HIGH Voltage
54 2.5 3.5 V VCC = MIN, IOH = MAX,  VIN = VIHVOH Output HIGH Voltage
74 2.7 3.5 V

CC , OH , IN IH
or VIL per Truth Table

VOL Output LOW Voltage
54, 74 0.25 0.4 V IOL = 4.0 mA VCC = VCC MIN,

VIN = VIL or VIHVOL Output LOW Voltage
74 0.35 0.5 V IOL = 8.0 mA

VIN = VIL or VIH
per Truth Table

IIH

Input HIGH Current
A < B, A > B
Other Inputs

20
60

µA VCC = MAX, VIN = 2.7 V

IIH
A < B, A > B
Other Inputs

0.1
0.3 mA VCC = MAX, VIN = 7.0 V

IIL

Input LOW Current
A < B, A > B
Other Inputs

–0.4
–1.2

mA VCC = MAX, VIN = 0.4 V

IOS Output Short Circuit Current (Note 1) –20 –100 mA VCC = MAX

ICC Power Supply Current 20 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 = 5.0 V)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

tPLH
tPHL

Any A or B to A < B, A > B 24
20

36
30

ns

V 5 0 V

tPLH
tPHL

Any A or B to A = B 27
23

45
45

ns

V 5 0 VtPLH
tPHL

A < B or A = B to A > B 14
11

22
17

ns VCC = 5.0 V
CL = 15 pF

tPLH
tPHL

A = B to A = B 13
13

20
26

ns

tPLH
tPHL

A > B or A = B to A < B 14
11

22
17

ns

Figure 3 Figure 4

AC WAVEFORMS

VIN

VOUT

1.3 V

tPHL

1.3 V

1.3 V 1.3 V

tPLH

VIN

VOUT

1.3 V

tPHL

1.3 V

1.3 V 1.3 V

tPLH
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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

CONNECTION DIAGRAM DIP (TOP VIEW)

NOTE:
The Flatpak version
has the same pinouts
(Connection Diagram) as
the Dual In-Line Package.

14 13 12 11 10 9

1 2 3 4 5 6 7

16 15

8

VCC

MR

Q0 Q1 Q2 Q3 CPQ3 PE

J K P0 P1 P2 P3 GND

PIN NAMES LOADING  (Note a)

HIGH LOW

PE Parallel Enable (Active LOW) Input 0.5 U.L. 0.25 U.L.
P0 – P3 Parallel Data Inputs 0.5 U.L. 0.25 U.L.
J First Stage J (Active HIGH) Input 0.5 U.L. 0.25 U.L.
K First Stage K (Active LOW) Input 0.5 U.L. 0.25 U.L.
CP Clock (Active HIGH Going Edge) Input 0.5 U.L. 0.25 U.L.
MR Master Reset (Active LOW) Input 0.5 U.L. 0.25 U.L.
Q0 – Q3 Parallel Outputs (Note b) 10 U.L. 5 (2.5) U.L.
Q3 Complementary Last Stage Output (Note b) 10 U.L. 5 (2.5) U.L.

NOTES:
a. 1 TTL Unit Load (U.L.) = 40 µA 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)
b. Temperature Ranges.

SN54/74LS195A

UNIVERSAL 4-BIT
SHIFT REGISTER

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC

CASE 620-09

N SUFFIX
PLASTIC

CASE 648-08

16
1

16

1

ORDERING INFORMATION

SN54LSXXXJ Ceramic
SN74LSXXXN Plastic
SN74LSXXXD SOIC

16
1

D SUFFIX
SOIC

CASE 751B-03

LOGIC SYMBOL

2

10

3

4 5 6 7

11

121314151

9

J
PE

CP

K
MR

P0 P1 P2 P3

Q0 Q1 Q2 Q3

Q3

VCC = PIN 16
GND = PIN 8
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LOGIC DIAGRAM
J P0 P1 P2 P3 CPPE K MR

Q0

Q0 Q1 Q3

R

CP

S

CD

Q0

Q2 Q3

14

12 6 73 4 59

1112

10

1315VCC = PIN 16
GND = PIN 8

 = PIN NUMBERS

R

CP

S

CD

Q0

R

CP

S

CD

Q2

Q3R

CP

S

CD

Q3

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
(Q0 → Q1) and parallel load 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 Q0 via the J and K inputs and
is shifted one bit in the direction Q0 → Q1 → Q2 →Q3 following
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

pins together. When the PE input is LOW, the LS195A appears
as four common clocked D flip-flops. The data on the parallel
inputs P0, P1, P2, P3 is transferred to the respective Q0, Q1,
Q2, Q3 outputs following the LOW to HIGH clock transition.
Shift left operations (Q3 →Q2) can be achieved by tying the Qn
Outputs to the Pn–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

OPERATING MODES
INPUTS OUTPUTS

OPERATING MODES
MR PE J K Pn Q0 Q1 Q2 Q3 Q3

Asynchronous Reset L X X X X L L L L H

Shift, Set First Stage H h h h X H q0 q1 q2 q2
Shift, Reset First H h I I X L q0 q1 q2 q2
Shift, Toggle First Stage H h h I X q0 q0 q1 q2 q2
Shift, Retain First Stage H h I h X q0 q0 q1 q2 q2

Parallel Load H I X X pn p0 p1 p2 p3 p3
L = LOW voltage levels
H = HIGH voltage levels
X = Don’t Care
I = 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 (qn) = Lower case letters indicate the state of the referenced input (or output) one set-up time prior to the LOW to
HIGH clock transition.
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SN54/74LS195A

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

VCC Supply Voltage 54
74

4.5
4.75

5.0
5.0

5.5
5.25

V

TA Operating Ambient Temperature Range 54
74

–55
0

25
25

125
70

°C

IOH Output Current — High 54, 74 –0.4 mA

IOL Output Current — Low 54
74

4.0
8.0

mA

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

VIH Input HIGH Voltage 2.0 V
Guaranteed Input HIGH Voltage for
All Inputs

VIL Input LOW Voltage
54 0.7

V
Guaranteed Input LOW Voltage for

VIL Input LOW Voltage
74 0.8

V
p g

All Inputs

VIK Input Clamp Diode Voltage –0.65 –1.5 V VCC = MIN, IIN = –18 mA

VOH Output HIGH Voltage
54 2.5 3.5 V VCC = MIN, IOH = MAX, VIN = VIHVOH Output HIGH Voltage
74 2.7 3.5 V

CC , OH , IN IH
or VIL per Truth Table

VOL Output LOW Voltage
54, 74 0.25 0.4 V IOL = 4.0 mA VCC = VCC MIN,

VIN = VIL or VIHVOL Output LOW Voltage
74 0.35 0.5 V IOL = 8.0 mA

VIN = VIL or VIH
per Truth Table

IIH Input HIGH Current
20 µA VCC = MAX, VIN = 2.7 V

IIH Input HIGH Current
0.1 mA VCC = MAX, VIN = 7.0 V

IIL Input LOW Current –0.4 mA VCC = MAX, VIN = 0.4 V

IOS 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 (TA = 25°C)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

fMAX Maximum Clock Frequency 30 39 MHz

V 5 0 V
tPLH
tPHL

Propagation Delay,
Clock to Output

14
17

22
26 ns VCC = 5.0 V

CL = 15 pF

tPHL
Propagation Delay,
MR to Output 19 30 ns

CL = 15 pF

AC SETUP REQUIREMENTS (TA = 25°C)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

tW CP Clock Pulse Width 16 ns

V 5 0 V

tW MR Pulse Width 12 ns

V 5 0 V

ts PE Setup Time 25 ns

V 5 0 Vts Data Setup Time 15 ns VCC = 5.0 V

trec Recovery Time 25 ns

trel PE Release Time 10 ns

th Data Hold Time 0 ns
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FAST AND LS TTL DATA

SN54/74LS195A

DEFINITIONS OF TERMS

SETUP TIME(ts) —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 (th) — 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.

Figure 1. Clock to Output Delays and
Clock Pulse Width

Figure 3. Setup (t s) and Hold (t h) Time for Serial Data
(J & K ) and Parallel Data (P 0, P1, P2, P3)

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

Recovery Time

Figure 4. Setup (t s) and Hold (t h) Time for PE  Input

CONDITIONS: MR = H
                       *Q0 STATE WILL BE DETERMINED BY J AND K INPUTS .

1.3 V
1.3 V

1.3 V1.3 VCLOCK

OUTPUT

PE

Qn = Pn Qn* = Qn–1

treltrel
ts(L) ts(H)

LOAD PARALLEL DATA LOAD SERIAL DATA
SHIFT RIGHT

1.3 V

 CONDITIONS: PE = L
                        PO = P1 = P2 = P3 = H

 CONDITIONS: MR = H
                         *J AND K SET–UP TIME AFFECTS Q0 ONLY

PE

J & K

P0 P1 P2 P3

CLOCK

OUTPUT*

CLOCK

CLOCK

OUTPUT

OUTPUT
ts(H)

th(L) = 0 th(H) = 0

th(H) = 0
ts(H)

th(L) = 0
ts(L)

tPHL tPLH ts(L)

MR

trec

tPHL

1.3 V

1.3 V

1.3 V

1.3 V

1.3 V 1.3 V

1.3 V 1.3 V

1.3 V

tW

CONDITIONS: J = PE = MR = H
                       K = L

tW
1.3 V
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FAST AND LS TTL DATA

QUAD 2-INPUT NAND GATE

• ESD > 3500 Volts

14 13 12 11 10 9

1 2 3 4 5 6

VCC

8

7

GND

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

VCC Supply Voltage 54
74

4.5
4.75

5.0
5.0

5.5
5.25

V

TA Operating Ambient Temperature Range 54
74

–55
0

25
25

125
70

°C

IOH Output Current — High 54, 74 –0.4 mA

IOL Output Current — Low 54
74

4.0
8.0

mA

SN54/74LS00

QUAD 2-INPUT NAND GATE

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC

CASE 632-08

N SUFFIX
PLASTIC

CASE 646-06

14
1

14

1

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD SOIC

14
1

D SUFFIX
SOIC

CASE 751A-02
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FAST AND LS TTL DATA

SN54/74LS00

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

VIH Input HIGH Voltage 2.0 V
Guaranteed Input HIGH Voltage for
All Inputs

VIL Input LOW Voltage
54 0.7

V
Guaranteed Input LOW Voltage for

VIL Input LOW Voltage
74 0.8

V
p g

All Inputs

VIK Input Clamp Diode Voltage –0.65 –1.5 V VCC = MIN, IIN = –18 mA

VOH Output HIGH Voltage
54 2.5 3.5 V VCC = MIN, IOH = MAX, VIN = VIHVOH Output HIGH Voltage
74 2.7 3.5 V

CC , OH , IN IH
or VIL per Truth Table

VOL Output LOW Voltage
54, 74 0.25 0.4 V IOL = 4.0 mA VCC = VCC MIN,

VIN = VIL or VIHVOL Output LOW Voltage
74 0.35 0.5 V IOL = 8.0 mA

VIN = VIL or VIH
per Truth Table

IIH Input HIGH Current
20 µA VCC = MAX, VIN = 2.7 V

IIH Input HIGH Current
0.1 mA VCC = MAX, VIN = 7.0 V

IIL Input LOW Current –0.4 mA VCC = MAX, VIN = 0.4 V

IOS Short Circuit Current (Note 1) –20 –100 mA VCC = MAX

ICC

Power Supply Current
Total, Output HIGH 1.6 mA VCC = MAXICC
Total, Output LOW 4.4

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)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

tPLH Turn-Off Delay, Input to Output 9.0 15 ns VCC = 5.0 V

tPHL Turn-On Delay, Input to Output 10 15 ns
CC

CL = 15 pF



5-1

FAST AND LS TTL DATA

HEX INVERTER

14 13 12 11 10 9

1 2 3 4 5 6

VCC

8

7

GND

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

VCC Supply Voltage 54
74

4.5
4.75

5.0
5.0

5.5
5.25

V

TA Operating Ambient Temperature Range 54
74

–55
0

25
25

125
70

°C

IOH Output Current — High 54, 74 –0.4 mA

IOL Output Current — Low 54
74

4.0
8.0

mA

SN54/74LS04

HEX INVERTER

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC

CASE 632-08

N SUFFIX
PLASTIC

CASE 646-06

14
1

14

1

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD SOIC

14
1

D SUFFIX
SOIC

CASE 751A-02
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SN54/74LS04

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

VIH Input HIGH Voltage 2.0 V
Guaranteed Input HIGH Voltage for
All Inputs

VIL Input LOW Voltage
54 0.7

V
Guaranteed Input LOW Voltage for

VIL Input LOW Voltage
74 0.8

V
p g

All Inputs

VIK Input Clamp Diode Voltage –0.65 –1.5 V VCC = MIN, IIN = –18 mA

VOH Output HIGH Voltage
54 2.5 3.5 V VCC = MIN, IOH = MAX, VIN = VIHVOH Output HIGH Voltage
74 2.7 3.5 V

CC , OH , IN IH
or VIL per Truth Table

VOL Output LOW Voltage
54, 74 0.25 0.4 V IOL = 4.0 mA VCC = VCC MIN,

VIN = VIL or VIHVOL Output LOW Voltage
74 0.35 0.5 V IOL = 8.0 mA

VIN = VIL or VIH
per Truth Table

IIH Input HIGH Current
20 µA VCC = MAX, VIN = 2.7 V

IIH Input HIGH Current
0.1 mA VCC = MAX, VIN = 7.0 V

IIL Input LOW Current –0.4 mA VCC = MAX, VIN = 0.4 V

IOS Short Circuit Current (Note 1) –20 –100 mA VCC = MAX

ICC

Power Supply Current
Total, Output HIGH 2.4 mA VCC = MAXICC p

Total, Output LOW 6.6

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)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

tPLH Turn-Off Delay, Input to Output 9.0 15 ns VCC = 5.0 V

tPHL Turn-On Delay, Input to Output 10 15 ns
CC

CL = 15 pF
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DM7406
Hex Inverting Buffers 
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

Where: N1 (IOH) = total maximum output high current
for all outputs tied to pull-up resistor

 N2 (IIH) = total maximum input high current for
all inputs tied to pull-up resistor

N3 (IIL) = total maximum input low current for
all inputs tied to pull-up resistor

 

Ordering Code:

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

Connection Diagram Function Table
Y = A

H = HIGH Logic Level
L = LOW Logic Level

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

Input Output

A Y

L H

H L
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06 Absolute Maximum Ratings(Note 1)

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.

Recommended Operating Conditions

Electrical Characteristics 
over recommended operating free air temperature range (unless otherwise noted)

Note 2: All typicals are at VCC = 5V, TA = 25°C.

Switching Characteristics 
at VCC = 5V and TA = 25°C

Supply Voltage 7V

Input Voltage 5.5V

Output Voltage 30V

Operating Free Air Temperature Range 0°C to +70°C

Storage Temperature Range −65°C to +150°C

Symbol Parameter Min Nom Max Units

VCC Supply Voltage 4.75 5 5.25 V

VIH HIGH Level Input Voltage 2 V

VIL LOW Level Input Voltage 0.8 V

VOH HIGH Level Output Voltage 30 V

IOL LOW Level Output Current 40 mA

TA Free Air Operating Temperature 0 70 °C

Symbol Parameter Conditions Min
Typ

Max Units
(Note 2)

VI Input Clamp Voltage VCC = Min, II = −12 mA −1.5 V

ICEX HIGH Level VCC = Min, VO = 30V
250 µA

Output Current VIL = Max

VOL LOW Level VCC = Min, IOL = Max
0.7

Output Voltage VIH = Min V

IOL = 16 mA, VCC = Min 0.4

II Input Current @ Max Input Voltage VCC = Max, VI = 5.5V 1 mA

IIH HIGH Level Input Current VCC = Max, VI = 2.4V 40 µA

IIL LOW Level Input Current VCC = Max, VI = 0.4V −1.6 mA

ICCH Supply Current with Outputs HIGH VCC = Max 30 48 mA

ICCL Supply Current with Outputs LOW VCC = Max 27 51 mA

Symbol Parameter Conditions Min Max Units

tPLH Propagation Delay Time CL = 15 pF
15 ns

LOW-to-HIGH Level Output RL = 110Ω

tPHL Propagation Delay Time
23 ns

HIGH-to-LOW Level Output
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Physical Dimensions inches (millimeters) unless otherwise noted

14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150 Narrow
Package Number M14A
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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
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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DM7407
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

Where: N1 (IOH) = total maximum output high current
for all outputs tied to pull-up resistor

 N2 (IIH) = total maximum input high current for
all inputs tied to pull-up resistor

N3 (IIL) = total maximum input low current for
all inputs tied to pull-up resistor

 

Ordering Code:

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

Connection Diagram Function Table
Y = A

H = HIGH Logic Level
L = LOW Logic Level

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

Input Output

A Y

L L

H H
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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.

Recommended Operating Conditions

Electrical Characteristics 
over recommended operating free air temperature range (unless otherwise noted)

Note 2: All typicals are at VCC = 5V, TA = 25°C.

Switching Characteristics 
at VCC = 5V and TA = 25°C 

Supply Voltage 7V

Input Voltage 5.5V

Output Voltage 30V

Operating Free Air Temperature Range 0°C to +70°C

Storage Temperature Range −65°C to +150°C

Symbol Parameter Min Nom Max Units

VCC Supply Voltage 4.75 5 5.25 V

VIH High Level Input Voltage 2 V

VIL Low Level Input Voltage 0.8 V

VOH High Level Output Voltage 30 V

IOL Low Level Output Current 40 mA

TA Free Air Operating Temperature 0 70 °C

Symbol Parameter Conditions Min
Typ

Max Units
(Note 2)

VI Input Clamp Voltage VCC = Min, II = −12 mA −1.5 V

ICEX HIGH Level VCC = Min, VO = 30V
250 µA

Output Current VIH = Min

VOL LOW Level VCC = Min, IOL = Max
0.7

Output Voltage VIL = Max V

IOL = 16 mA, VCC = Min 0.4

II Input Current @ Max Input Voltage VCC = Max, VI = 5.5V 1 mA

IIH HIGH Level Input Current VCC = Max, VI = 2.4V 40 µA

IIL LOW Level Input Current VCC = Max, VI = 0.4V −1.6 mA

ICCH Supply Current with Outputs HIGH VCC = Max 29 41 mA

ICCL Supply Current with Outputs LOW VCC = Max 21 30 mA

Symbol Parameter Conditions Min Max Units

tPLH Propagation Delay Time CL = 15 pF
10 ns

LOW-to-HIGH Level Output RL = 110Ω

tPHL Propagation Delay Time
30 ns

HIGH-to-LOW Level Output
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14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150 Narrow
Package Number M14A
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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
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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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 (SD)
4 (10)

CLEAR (CD)
1 (13)

CLOCK
3 (11)

D
2 (12)

Q
5 (9)

Q
6 (8)

MODE SELECT — TRUTH TABLE

OPERATING MODE
INPUTS OUTPUTS

OPERATING MODE
SD SD D Q Q

Set
Reset (Clear)
*Undetermined
Load “1” (Set)
Load “0” (Reset)

L
H
L
H
H

H
L
L
H
H

X
X
X
h
l

H
L
H
H
L

L
H
H
L
H

* Both outputs will be HIGH while both SD and CD are LOW, but the output states are unpredictable
if SD and CD go HIGH simultaneously. If the levels at the set and clear are near VIL maximum then
we cannot guarantee to meet the minimum level for VOH.

H, h = HIGH Voltage Level
L, I = 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
i, h (q) = prior to the HIGH to LOW clock transition.

SN54/74LS74A

DUAL D-TYPE POSITIVE
EDGE-TRIGGERED FLIP-FLOP

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC

CASE 632-08

N SUFFIX
PLASTIC

CASE 646-06

14
1

14

1

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD SOIC

14
1

D SUFFIX
SOIC

CASE 751A-02

LOGIC SYMBOL

VCC = PIN 14
GND = PIN 7

2

3

5D Q

CP

QCD

1

4

6

12

11

9D Q

CP

QCD

13

10

8

SD SD
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SN54/74LS74A

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

VCC Supply Voltage 54
74

4.5
4.75

5.0
5.0

5.5
5.25

V

TA Operating Ambient Temperature Range 54
74

–55
0

25
25

125
70

°C

IOH Output Current — High 54, 74 –0.4 mA

IOL Output Current — Low 54
74

4.0
8.0

mA

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

VIH Input HIGH Voltage 2.0 V
Guaranteed Input HIGH Voltage for
All Inputs

VIL Input LOW Voltage
54 0.7

V
Guaranteed Input LOW Voltage for

VIL Input LOW Voltage
74 0.8

V
p g

All Inputs

VIK Input Clamp Diode Voltage –0.65 –1.5 V VCC = MIN, IIN = –18 mA

VOH Output HIGH Voltage
54 2.5 3.5 V VCC = MIN, IOH = MAX, VIN = VIHVOH Output HIGH Voltage
74 2.7 3.5 V

CC , OH , IN IH
or VIL per Truth Table

VOL Output LOW Voltage
54, 74 0.25 0.4 V IOL = 4.0 mA VCC = VCC MIN,

VIN = VIL or VIHVOL Output LOW Voltage
74 0.35 0.5 V IOL = 8.0 mA

VIN = VIL or VIH
per Truth Table

IIH

Input High Current
Data, Clock
Set, Clear

20
40

µA VCC = MAX, VIN = 2.7 V

IIH
Data, Clock
Set, Clear

0.1
0.2 mA VCC = MAX, VIN = 7.0 V

IIL

Input LOW Current
Data, Clock
Set, Clear

–0.4
–0.8

mA VCC = MAX, VIN = 0.4 V

IOS Output Short Circuit Current (Note 1) –20 –100 mA VCC = 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 = 5.0 V)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

fMAX Maximum Clock Frequency 25 33 MHz Figure 1
V 5 0 V

tPLH Clock Clear Set to Output
13 25 ns

Figure 1

VCC = 5.0 V
CL = 15 pFPLH

tPHL
Clock, Clear, Set to Output

25 40 ns
Figure 1 CL = 15 pF

AC SETUP REQUIREMENTS (TA = 25°C)

S b l P

Limits

U i T C di iSymbol Parameter Min Typ Max Unit Test Conditions

tW(H) Clock 25 ns Figure 1

V 5 0 V

tW(L) Clear, Set 25 ns Figure 2

V 5 0 V
ts

Data Setup Time — HIGH 20 ns
Figure 1

VCC = 5.0 V
ts

p
Data Setup Time — LOW 20 ns

Figure 1

th Hold Time 5.0 ns Figure 1
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FAST AND LS TTL DATA

SN54/74LS74A

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

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

AC WAVEFORMS

tW

1.3 V 1.3 V

tW

1.3 V 1.3 V

1.3 V

1.3 V1.3 V

1.3 V

tPLH tPHL

tPLHtPHL

SET

CLEAR

Q

Q

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

D *

CP

Q

Q

1.3 V 1.3 V

1.3 V1.3 V

1.3 V

1.3 V1.3 V

tPLH
tPHL

tPLH
tPHL

th(L)
ts(L) tW(H)

tW(L)

ts(H)

th(H)

1
fMAX

1.3 V
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