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RATINGS  MAXIMUM ABSOLUTE 

Unit  LM324 LM224 LM124 Parameter Symbol 
V cc Voltage Supply ± 32 or 16 V  
V i V  to +32 -0.3 Voltage Input 
V id +32 - Voltage Input +32 +32 V  Differential (*) 
P tot Dissipation N Suffix Power 

D Suffix 
500 

- 
500 
400 

500 
400 

mW  
mW  

- Output Short-circuit Duration ( note 1) Infinite  - 
I in Input Current – note 6) 50 50 50 mA  ( 

T oper 0 Operating Free Air Temperature Range -55 to +125 -40 to +105 to +70 o 
C  

T stg -65 +150 to -65 +150 to +150 to -65 Range Temperature Storage o 
C  

6 µ A  
4 µ A 100 µ A  

Q2 Q3  

Q4  Q1 
Inverting 

input 

Non-inverting 
input 

Q9  Q8 

Q10 

Q11  

Q12  

50 µ A  

Q13  

Output  

Q7  

Q6  

Q5  

R  
SC  

V CC  

C C  

GND  

DIAGRAM SCHEMATIC (1 / LM124)  4 
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125  105 85 -55-35-15 5 25 45 65 

TEMPERATURE AMBIENT (   C)  

24  
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18  

15  

9  

12  

6  

3  

0  

INPUT BIAS CURRENT  
versus TEMPERATURE  AMBIENT 

( nA ) IB 

SUPPLYCURRENT  

30  0 10 20 

T amb = -55 
  C  

V CC  

mA I D  

 

+  

T amb = 0 
  C to +125 

  C  

POSITIVE SUPPLYVOLTAGE (  V  )  

4  

3 

2  

1  
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TYPICAL SINGLE - SUPPLY APPLICATIONS  

4 / 1 
LM124 

~ 

0  V 2 PP 

R 
10 k Ω 

L 

C  o 
e o 

R 
k 6.2 Ω 
B 

R 
100 k Ω 

f 

R1 
k 10 Ω C I 

e I 
V CC 

R2 
100 k Ω 

C1 
10 µ F 

R3  
100 k Ω 

A = - R 
R1  V f 

-10) = A shown as ( V 

COUPLED INVERTING AMPLIFIER AC 

4 1 / 
LM124 

~ 

0  2 V PP  

R 
10 k Ω  L  

C o 
e o 

R 
6.2 k Ω B 

C1  
0.1 µ F  

e I 

V CC  

= 11)  shown as ( A V 
=1+ A R2  

R1  V 
R1 

100 k Ω 
R2  
M 1 Ω  

C I 

R3  
1 M Ω  

R4  
100 k Ω  

R5  
100 k Ω  

C2 
10 µ F 

AMPLIFIER  NON-INVERTING COUPLED AC 



LM124 - LM224 - LM324  

8/14   



LM124 - LM224 - LM324  

9/14   

1  4  /  

LM124 

4  /  1  

LM124  

I B 

N 929  2 

0.001 µ F  

I B  

M 3 Ω  

I B 

e o  I I 

e I  
I B  

I B  

Aux. amplifier for input  

current compensation  
1.5 M Ω  

INPUT CONCEPT)  GENERAL ( CURRENT REDUCE TO AMPLIFIERS SYMMETRICAL USING 
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4 / 1 
LM124  

/ 1 4 
LM124 

R3 
10 k Ω 

1  /  4  
LM124  

e 1 

e O 

R8 
k 100 Ω 

R7 
100 k Ω  

C3 
10 µ F 

V CC  

R5  
470 k Ω 

C2 
330  pF  

R4 
M 10 Ω 

R6 
470 k Ω 

R1 
k 100 Ω  

C1  
330  pF  

F O kHz  = 1  

= 50  Q 

A V = 100 (40  dB  )  

FILTER BANDPASS ACTIVER 

4 / 1 
LM124 /  1  4  

LM124 

R1  
100 k Ω 

R2 
k 100 Ω 

R4  
100 k Ω  

R3  
k 100 Ω  

+  V  2  
+ V 1 V o  

e o ( 1 + 
R 4  
R 3  )( 

e 2 − e 1 )  

e As shown o e ( = 2 e - 1 )  

For 
R 1 
R 2 

= 
R  4  
R 3  

this depends on match)  ratio CMRR ( resistor 

INPUT HIGH AMPLIFIER  DIFFERENTIAL DC Z, 

- SINGLE TYPICAL APPLICATIONS  SUPPLY 

VOLTAGE GAIN AND PHASE vs FREQUENCY  
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PACKAGE MECHANICAL DATA  
14 PINS - PLASTIC DIP  

Dimensions  Millimeters Inches  
Min. Typ. Max. Min. Typ. Max.  

a1 0.51 0.020  
0.065  B 1.39 1.65 0.055 

0.020  b 0.5 
b1 0.25 0.010  
D 20 0.787  
E 8.5 0.335  
e 2.54 0.100  

e3 15.24 0.600  
F 7.1 0.280  
i 5.1 0.201  
L 3.3 0.130 
Z 1.27 2.54 0.050 0.100  
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PACKAGE MECHANICAL DATA  
14 PINS - PLASTIC MICROPACKAGE (  SO  )  

Dimensions  Millimeters Inches  
Max.  Min. Typ. Max. Min. Typ. 

A 1.75 0.069  
a1 0.1 0.2 0.004 0.008  
a2 1.6 0.063  
b 0.35 0.46 0.014 0.018  

0.010  b1 0.19 0.25 0.007 
0.020  C 0.5 

c1 45 o typ.  (  )  
0.336 D 8.55 8.75 0.334  

E 5.8 6.2 0.228 0.244  
e 1.27 0.050  

0.300  e3 7.62 
0.157  F 3.8 4.0 0.150 

G 4.6 5.3 0.181 0.208  
L 0.5 1.27 0.020 0.050  
M 0.68 0.027 
S 8 o (  max.  )  
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