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Low power dual voltage comparators 

 

 
Descriptions 

 LM393 is an integrated circuit comprising two independent, high-precision voltage comparators, 
characterized by low offset voltage, with a maximum of 2.0mV. It is designed to operate over a wide 
voltage range with single-supply voltage, though it can also function with dual-supply voltage 
configurations. Moreover, it maintains low power consumption regardless of the supply voltage 
magnitude. One of its distinctive features is its ability to operate with a single-supply voltage, with the 
common-mode input voltage range of the comparators approaching ground level. 

 
 The main applications of the LM393 include limiters, simple analog-to-digital converters, pulse 

generators, square wave generators, delay generators, wideband voltage-controlled oscillators, MOS 
clock timers, multi-frequency oscillators, and high-level digital logic gate circuits. The LM393 is 
designed for direct connection to TTL and CMOS logic circuits. When powered by dual supplies, it is 
compatible with MOS logic circuits—highlighting a unique advantage of the low-power LM393 over 
standard comparators.  

 

Advantages 

 High-precision comparator; 
 Minimizes offset voltage drift caused by temperature variations; 
 Operates with single-supply voltage; 
 Input common-mode voltage range approaches ground level; 
 Compatible with logic circuits. 

 

Features 

 Wide supply voltage range: Single supply: 2.0V to 36V 
 Dual supply: ±1.0V to ±18V   
 Low supply current consumption (0.4mA) 
 Low input bias current: 25nA   
 Low input offset current: ±5nA   
 Maximum input offset voltage: ±3mV   
 Input common-mode voltage range approaches ground level 
 Differential input voltage range equals the supply voltage 
 Low output saturation voltage: 250mV @ 4mA   
 Output levels compatible with TTL, DTL, ECL, MOS, and CMOS logic systems 

 

 
 

 

Device Marking and Package Information 

Device Package Marking 

LM393 SOP-8 LM393 

LM393P DIP-8 LM393P 
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Pin Functions Diagram 
 

 

 

 
Pin Configuration (top view) 

 
 
 

Pin Number Pin Name Description 

1 OUT A 
output A 

2 IN A- 
Inverting input A 

3 IN A+ 
Non inverting input A 

4 GND 
ground 

5 IN B+ 
Non inverting input B 

6 IN B- 
Inverting input B 

7 OUT B 
input B 

8 VCC             power supply voltage 
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Absolute maximum ratings (unless otherwise specified, parameters are measured at TA = 25°C) 

 
 

Symbol 

 

Parameter 
Value  

Unit 
Min Max 

 
VCC 

 
supply voltage 

single supply 
 36 V 

dual supply 
 ±18 V 

VIDR differential input voltage  36 V 

VIN common-mode input voltage -0.3 36 V 

IIN input current 
 50 mA 

 
PD 

 
power consumption 

DIP packing  780  
mW 

SOP 8  660 

TAMB operating ambient temperature  0 70 ℃ 

TSTG storage temperature  -65 150 ℃ 

 

 

Electrical characteristics (unless otherwise specified, parameters are measured at TA = 25°C) 

 

Symbol Parameter                     Text condition Min Typ Max Unit 

 

VIO 
 

input offset voltage 

 
0℃≤Ta ≤70℃ 

 
0.8 5.0 mV 

  
9.0 

 

IIO 
 

input offset voltage 
drift 

 
0℃≤Ta ≤70℃ 

 
2.3 50 

 
nA 

  
150 

 

IIB 
 

input bias current 

 
0℃≤Ta ≤70℃ 

 
4.2 250 

 
nA 

  
400 

 

VICR 

 

input common-mode 
voltage range 

 
0℃≤Ta ≤70℃ 

0 
 

VCC-1.5 
 

V 

0 
 

VCC-2.0 

 
ICC 

 
supply current 

RL=∞,Vcc=5V 
 

0.59 1.0 
 

mA 

RL=∞,Vcc=36V 
 

0.67 2.5 

  GV Voltage gain RL≥15KΩ,VCC=15V 50 200 
 

V/mV 

 

TRES 

 
Large signal response 
time 

VIN=TTL logic swing, 

VREF=1.4V,VRL=5V,RL=5.1KΩ 

  
300 

  
nS 

TRES Response time VRL=5V,RL=5.1KΩ 
 

1.3 
 

us 

ISINK Output sink current VIN(-)=1V,VIN (+)=0，VO ≤1.5V 6.0 43.7 
 

mA 

 

 
VSAT 

 

 
Output saturation 
voltage 

VIN(-)=1V, VIN (+)=0， 

ISINK ≤ 4.0mA 

  
47.3 

 
400 

 

 
mV 

VIN(-)=1V, VIN (+)=0， 

ISINK ≤ 4.0mA，0℃≤Ta≤70℃ 

   
700 

 

IOL 

 
Output leakage 

current 

VIN+=1.0V，VIN-=0V，VO=5V 
 

0.1 
  

nA 

VIN+=1.0V，VIN-=0V，VO=30V，0≤Ta≤70℃ 
  

1000 

  VID Differential input 
voltage 

   
36 V 
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Circuit diagram 
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Dual supply application 
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Package dimensions and outline drawing 
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SOP 
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