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General Description

The LM393 series consists of two independent preci-sion voltage comparators with an offset voltage speci-fication 
as low as 2mV. It can operate from a single supply or dual supply, and its current is not affected by the magnitude of 
the supply voltage.These comparators also have a unique characteristic in that the input common-mode voltage range 
includes ground even though operated from a single power supply voltage.

The LM393 series are available in 2 Packages: 
DIP-8 and SOP-8. 

Features

· Wide Supply Voltage Range
- Single Supply: 2.0V to 36V
- Dual Supplies: ±1.0V to ± 18V

· Very Low Supply Current Drain: 0.8mA
- Independent of Supply Voltage

· Low Input Bias Current: 25nA (Typical)
· Low Input Offset Current: ±5nA  (Typical)
· Low Input Offset Voltage: ±5mV (Typical)
· Differential input voltage range equal to the supply voltage
· TTL, DTL, ECL, MOS, CMOS compatible outputs

 Figure 1. Package Types of LM393 

DIP-8SOP-8
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ELECTRICAL CHARACTERISTICS
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Figure 3. Functional Block Diagram of LM393 
(Each Comparator)

Figure 2. Pin Configuration of LM393 (Top View) 

Functional Block Diagram

Pin Configuration

 SOP-8  DIP-8

 F1

Q3

Q1

R1
4.6K

R4

2K

Q4

 Q11

 Q9 Q10

Q12

Q1 5

Q5

 Q8

R2
2.1K

Q6

Q
16

Q
14

Vcc

 
Q2

-INPUT OUTPUT+INPUT

OUTPUT 1

INPUT 1+

INPUT  1-

GND

VCC

OUTPUT 2

INPUT 2-

INPUT 2+

1

2

3

4

8

7

6

5

OUTPUT 1

INPUT 1+

INPUT  1-

GND

VCC

OUTPUT 2

INPUT 2-

INPUT 2+

1

2

3

4

8

7

6

5



3 Rev - 1.0

LM393 ELECTRICAL CHARACTERISTICS

Parameter   Symbol Value Unit

Supply Voltage VCC

Differential Input Voltage VIDR 36 V

Input Common Mode Voltage VICR -0.3 to 36 V
Output short circuit current to ground IOG 20 mA

Power Dissipation  (TA=25oC) PD  mW

Operating Junction Temperature TJ 125 oC

Storage Temperature Range TSTG -65 to 150 oC

Operating Temperature Range TA 0  to 70 oC

Absolute Maximum Ratings 

±18 
V

570

Electrical Characteristics
 VCC=5V, TA=25oC, unless otherwise specified.

Parameter  Conditions Min Typ Max   Unit

Input Offset Voltage
±1.0 ±5.0

 mV

Input Bias Current 
25 250

 nA

Input Offset Current
±5.0 ±50

 nA

Input Common Mode 
Voltage Range

0 VCC-1.5
  V

Supply Current
 RL= 0.4 1.0

 mA RL=∞, VCC=30V 2.5

Voltage Gain  RL≥15kΩ, VCC=15V 50 200 V/mV

Large Signal
Response Time

VIN=TTL logic swing, VREF=1.4V,
VRL=5V, RL=5.1kΩ 300 ns

Response Time  VRL=5V, RL=5.1kΩ 1.3 µs

Output Sink Current  VIN-≥1V, VIN+=0,  VO≤1.5V  6.0 16  mA

Saturation Voltage

 VIN-≥1V, VIN+=0,  ISINK ≤4mA 150 400

 mV

Output Leakage Current

 VIN-≥0, VIN+=1V, VO=5V 0. 1

nA

∞, CC                V       5V=

±5.0

Ta=25℃ 

 0℃≤Ta≤70℃ 

Ta=25℃ 
 0℃≤Ta≤70℃ 400
Ta=25℃ 
 0℃≤Ta≤70℃ 
Ta=25℃ 

 0℃≤Ta≤70℃ 0 VCC-2.0

±150

 VIN-≥1V, VIN+=0,  ISINK ≤4mA

 0℃≤Ta≤70℃ 
700

 VIN-≥0, VIN+=1V, VO=5V

 0℃≤Ta≤70℃ 
1000

Single power

Dual power 36

Differential Input Voltage   VVCC



Figure 11. Squarewave oscillator Figure 12. Delay generator

 Figure 9.  Zero crossing detector
 (single power supply)

Typical Application
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 Package Outline Dimensions 

Unit: mm(inch)

DIP8

SOP8
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DISCLAIMER

IMPORTANT NOTICE, PLEASE READ CAREFULLY
The information in this data sheet is intended to describe the operation and characteristics of our products. 
JSCJ has the right to make any modification, enhancement, improvement, correction or other changes to any 
content in this data sheet, including but not limited to specification parameters, circuit design and application 
information, without prior notice. 
Any person who purchases or uses JSCJ products for design shall: 1. Select products suitable for circuit 
application and design; 2. Design, verify and test the rationality of circuit design; 3. Procedures to ensure that 
the design complies with relevant laws and regulations and the requirements of such laws and regulations. 
JSCJ makes no warranty or representation as to the accuracy or completeness of the information contained 
in this data sheet and assumes no responsibility for the application or use of any of the products described in 
this data sheet. 
Without the written consent of JSCJ, this product shall not be used in occasions requiring high quality or high 
reliability, including but not limited to the following occasions: medical equipment, automotive electronics, 
military facilities and aerospace. JSCJ shall not be responsible for casualties or property losses caused by 
abnormal use or application of this product. 

Official Website: www.jscj-elec.com
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