
LM324

This circuit is a high-performance, with four
independent operational amplifiers, including a phase
compensation circuit, suitable for tape recorders and
tone systems as tone equalization network, and also
used in other occasions. Adopt 14-lead dual in-line
plastic package DIP14, power consumption 720mW,
and SMDSOP14 package, power consumption
400mW.

No external phase compensation circuit required
Wide supply voltage range: when single supply,
Vcc=3~32V，when dual power supply, Vcc=±
1.5V~16VWide supply voltage range: when
single supply,
Vcc=3~32V, when dual power supply, Vcc=±
1.5V~16V

Low power consumption:Icc=0.6mA(typical)
(RL=

∞)
Input voltage range close to ground

LM324 is composed of four identical 
operational amplifiers. The unit circuit is 
shown in the figure, and its working 
principle is briefly described as follows: The 
input signal is applied to the bases of T1 and 
T4, and then differentially amplified; T8 and 
T9 are compositely amplified to form an 
intermediate stage; The output stage consists 
of T10~T13. Among them, T12 is a 
protection tube. When the output current is 
too large, the voltage drop on R increases to 
make T12 saturate and conduct, and the 
collector potential of T12 drops, which is 
close to 1/2Vcc, so that the push-pull tubes 
T10, T11 and T13 are cut off, thus protecting
 effect. Capacitor C is a phase compensation 
capacitor.
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LM324

Terminal serial
number

Function Symbol Terminal serial
number

Function Symbol

1 output 1 OUT1 8 output 3 OUT3

2 reverse input 1 IN- (1) 9 reverse input 3 IN- (3)

3 Positive input 1 IN+(1) 10 Positive input 3 IN+(3)

4 power supply Vcc 11 land GND

5 Positive input 2 IN+(2) 12 Positive input 4 IN+(4)

6 reverse input 2 IN- (2) 13 reverse input 4 IN- (4)

7 output 2 OUT2 14 output 4 OUT4

Limiting Parameters (Absolute Maximum Ratings, if not otherwise specified, Tamb=25℃)

Parameter Symbol Test Conditions Rated value Unit

voltage Vcc 32 V

Differential input
voltage

VID 32 V

Maximum input
voltage

VIN -0.3~32 V

allowable power
consumption

PD
DIP
SOP

720
400 mW

Operating temperature Topr 0~+70 ℃

Storage temperature Tstg -55~+125 ℃

Electrical Characteristics (Vcc=5V, Tamb=25℃ unless otherwise specified)

Parameter Symbol Test Conditions MinValueTyp Value Max value Unit

Offset input voltage VIO ±2 ±5 mV

Input offset current IIO
Iin(+)/Iin(-)

±5 ±50 nA

Input bias current IBA 45 250 nA

Common Mode Input
Voltage Range

VICM 0 Vcc-1.5 V

Common Mode
Rejection Ratio

KCMR 65 80 dB

Strong signal voltage
gain

GV Vcc=15V,RL≥2 kΩ 25 100 V/mV

Output voltage range Vo 0 Vcc-1.5 V

Power Ripple Rejection
Ratio

PSRR 65 100 dB

channel separation CS f=1kHz~20kHz 120 dB

Static current
consumption(1)

Icc Vcc=5V 0.6 2 mA

Static current
consumption(2)

Icc Vcc=30V 1.5 3 mA

output current Io Vin+=1V,Vin-=0V 20 35 mA

Output sink current Io Vin+=0V,Vin-=1V 10 13 mA
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LM324

Test schematic diagram (Note: NULL refers to zero amplifier)
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Vio=Vf1/(1+R2/R1)
InputOffset VoltageVio TestChart

Iio=(Vf2-Vf1) /R(1+R2/R1)
InputOffset Current Iio Test Chart
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IBA=(Vf4-Vf3) /2R(1+R2/R1)
Input Bias Current IBATest Chart
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Ec2 R2 Vee C
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CMR=20log (Ec1-Ec2) (1+R2/R1) /(Vf5-Vf6
CommonModeRejectionRatioCMRandCommonMode
InputVoltageRangeVICMTestChart

Gv=(Ek1-Ek2) (1+R2/R1) /(Vf8-Vf7)
VoltageGainGvTestChart
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SW：A
Cs( A

SW：B
Cs( B

B) =20 log(R2*VOA) / ( R1*VOB)

A) =20 log( R2*VOB) / ( R1*VOA)
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LM324 for five frequency tone control circuit

Rectangular Wave Generator

0.001uF
+
-

6.2K

100K

Other Applications of LM324

Supply voltage (V)
Input voltage range

第 5 页 共 6 页

-
IC5

+-
IC3+

Supply voltage (V)
Power consumption

1M
10K

Inverting amplifierDC amplifier

10K

100K

100K
100K

100K 100K

10uF 4.7K

10uF10uF

+
-

+
-

10K

Vcc
Vin

Vin

4700pF
2200pF

2200pF

Vo VoVo

470pF 200pF0.033uF

0.39uF
14.7K

100K100K 100K100K
39uF68uF

5.6K5.6K 5.6K 5.6K

10uF

IC6

1uF

+

--
IC2+ -

IC4
+



LM324

DIP14

SOP14

第 6 页 共 6 页


