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Dual Voltage Comparator

Description
The LM2903 consists of two independent and precise voltage comparators with an input offset voltage

not exceeding 2.0mV. It can operate under either a single power supply or dual power supplies, and its
current consumption is independent of the amplitude of the power supply voltage. These comparators
feature a unique performance: even when operating with a single power supply, their input common-mode
voltage range can reach zero level. They are mainly used in consumer electronic products.

The chip is available in DIP-8 or SOP-8 package.

Features Applications
 Wide Operating Power Supply Voltage Range:

Single Power Supply: 2.0V~36V
Dual Power Supplies: ±1.0V~±18V

 Low Supply Current: 0.8mA, Independent of
Power Supply Voltage

 Low Input Bias Current: 25nA(Typ.)
 Low Input Offset Current: ±5nA(Typ.)
 Low Input Offset Voltage: ±5mV(Max.)
 Input Differential Voltage Range Consistent with

Power Supply Voltage Range
 Compatible with TTL, DTL, ECL, MOS, and CMOS

Function Block Diagram
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Ordering Information
Type Marking Package

LM2903-H8 LM2903 DIP-8

LM2903-P8 LM2903 SOP-8

Pin Description

Pin Number Pin Name I/O Description Pin Configuration Diagram

1 1OUT O Output of the 1st comparator

2 1IN- I Inverting input of the 1st comparator

3 1IN+ I Non-inverting input of the 1st comparator

4 GND P Ground

5 2IN+ I Non-inverting input of the 2nd comparator

6 2IN- I Inverting input of the 2nd comparator

7 2OUT O Output of the 2nd comparator

8 VCC P Power supply

Absolute Maximum Ratings (TA=25℃ unless otherwise noted)

Parameter Symbol Min Max Unit

Supply Voltage
Dual Power Supplies

VCC

- ±18
V

Single Power Supply - 36

Input Differential Voltage VIDR - 36 V

Input Common-Mode Voltage VICR -0.3 36 V

Output Short-Circuit Current to Ground ISC - 20 mA

Maximum Operating Junction Temperature TJ - 125 ℃

Power Dissipation PD - 570 mW

Storage Temperature TS -65 150 ℃

Operating Ambient Temperature TA -40 125 ℃
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Electrical Characteristics(TA=25℃, VCC=5V, unless otherwise noted)

Parameter Symbol Test Condition Min Typ Max Unit

Input Offset Voltage VIO

TA=25℃ - ±1 ±5
mV

-40℃≤TA≤125℃ - - ±12

Input Offset Current IIO
TA=25℃ - ±5 ±50

nA
-40℃≤TA≤125℃ - - ±200

Input Bias Current IIB
TA=25℃ - 25 250

nA
-40℃≤TA≤125℃ - - 500

Input Common-Mode
Voltage Range VICR

TA=25℃ 0 - VCC-1.5
V

-40℃≤TA≤125℃ 0 - VCC-2.0

Power Supply Current ICC
RL=∞ - 0.4 1.0

mA
RL=∞,VCC=30V - - 2.5

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

Large-Signal Response
Time tRES

VIN=TTL Logic Swing,
VREF=1.4V,VRL=5V,RL=5.1kΩ

- 300 - ns

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

Input Differential Voltage VID - - VCC V

Output Sink Current ISINK IN-≥1.0V,IN+=0V,VO≤1.5V 6 16 - mA

Output Saturation Voltage VSAT

IN-≥1.0V,IN+=0V,ISINK≤4.0mA - 150 400
mVIN-≥1.0V,IN+=0V,ISINK≤4.0mA,

-40℃≤TA≤125℃
- - 700

Output Leakage Current IOL
IN+≥1.0V,IN-=0V,VO=5V - 0.1 -

nAIN+≥1.0V,IN-=0V,VO=30V,
-40℃≤TA≤125℃

- - 1000
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Typical Application

Figure 1. Zero-Crossing Detector
(Single Power Supply Application)

Figure 2. Zero-Crossing Detector
(Dual Power Supply Application)

Figure 3. Square Wave Oscillator Figure 4. Delay Generator
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Usage Instructions
The LM2903 is a high-gain, wide-bandwidth device. Like most comparators, it is prone to oscillation if

there is coupling caused by parasitic capacitance between the output and input terminals. This phenomenon
only occurs during the transition of the output voltage when the comparator changes state. Adding bypass
filtering to the power supply cannot solve this problem; a standard PCB layout helps reduce input-output
parasitic capacitance coupling. Reducing the input resistance to less than 10kΩ will reduce the feedback
signal, and adding even a small amount of positive feedback (hysteresis of 1.0~10mV) can result in fast
switching, making oscillation due to parasitic capacitance impossible. Unless hysteresis is used, directly
inserting the IC and adding resistors to the pins will cause input-output oscillation within a very short
switching cycle. If the input signal is a pulse waveform with relatively fast rise and fall times, hysteresis is
not required.

All unused pins of the comparator must be connected to ground.
The bias network of the LM2903 ensures that its quiescent current is independent of the power supply

voltage range (2.0~30V).
Typically, the power supply does not require a bypass capacitor.
The differential input voltage can be greater than VCC without damaging the device. The protection

circuit must prevent the input voltage from exceeding -0.3V at the negative terminal.
The output section of the LM2903 is an open-collector, emitter-grounded NPN output transistor, and a

multi-collector output can be used to provide an OR function. The output load resistor can be connected to
any power supply voltage within the allowable range, independent of the voltage at the VCC terminal. This
output can act as a simple open-circuit to ground (when the load resistor is not used). The sink current of the
output section is limited by the available drive and the β value of the device. When the limit current (16mA)
is reached, the output transistor will exit saturation and the output voltage will rise rapidly. The output
saturation voltage is limited by the approximately 60Ω γSAT of the output transistor. When the load current
is small, the low offset voltage (about 1.0mV) of the output transistor allows the output to be clamped to
zero level.
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Package Information

SOP-8

Dimensions in mm
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Package Information

DIP-8

Dimensions in mm

Note: 1.Dimension to center of lead when formed parallel
2.Package contour optional(Round or square corners)
3.Dimensioning and tolerancing per ANSI Y14.5M, 1982

Symbol
Millimeter Inches

Min Max Min Max
A 9.40 10.16 0.370 0.400
B 6.10 6.60 0.240 0.260
C 3.94 4.45 0.155 0.175
D 0.38 0.51 0.015 0.020
F 1.02 1.78 0.040 0.070
G 2.54 BSC 0.100 BSC
H 0.76 1.27 0.030 0.050
J 0.20 0.30 0.008 0.012
K 2.92 3.43 0.115 0.135
L 7.62 BSC 0.300 BSC
M - 10° - 10°
N 0.76 1.01 0.030 0.040
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Shikues Disclaimer
1.Accuracy of Information and Right to Modify

The information provided in this document is for reference only. Shikues reserves the right to make changes

to this document and to the specifications of the products described herein at any time, without prior notice,

for the purpose of improving reliability, function, design, or for any other reason. It is the customer’s

responsibility to obtain and verify the latest product information and specifications before making any final

design, procurement, or usage decisions.

2.No Warranty

Shikues makes no express or implied warranties, representations, or guarantees regarding the suitability of

its products for any particular purpose.

Shikues assumes no liability for any assistance provided or for the design of customer products. All products

are supplied “as is.”

3.Intended Use and Limitation of Liability

The products described in this document are intended for use in general-purpose electronic devices. They are

neither designed nor tested nor authorized for use in transportation equipment or applications requiring high

reliability. Unless expressly authorized in writing by Shikues, these products must not be used as critical

components in life-support systems or any applications where failure could directly pose a risk to human life

(including, but not limited to, medical devices, transportation systems, aerospace equipment, nuclear

facilities, and safety-critical systems).

Shikues assumes no responsibility or liability for any consequences arising from the use of its products in

unauthorized or unintended applications.

Neither Shikues nor its representatives shall be held liable for any resulting damages.

4.Intellectual Property

This document does not grant any express or implied license—whether by estoppel, implication, or

otherwise—to use any intellectual property rights of Shikues.


