
QUAD OPERATIONAL AMPLIFIER   LM324/LM324F 

DESCRIPTION                          Outl ine Drawing  

The LM324/LM324F consis t  of  four  

independent ,  high gain,  internal ly frequency 

compensated operat ional  amplif iers  which 

were designed specif ical ly to  operate  from a 

s ingle  power supply over  a  wide vol tage 

range.  Operat ion from spl i t  power supplies  is  

a lso possible  and the low power supply 

current  drain is  independent  of  the magnitude 

of  the power supply vol tage.  Applicat ion areas             DIP14 

include t ransducer  amplif ier ,  DC gain  

blocks and al l  the convent ional  OP amp 

circui ts  which now can be easi ly 

implemented in  s ingle  power supply 

systems.            

 
FEATURE 
z Large DC vol tage gain:  100dB 

z Wide power supply range:   

Vcc=3V~32V(or Vcc=±1.5V~±16V)

                    SO P14

 

z Input  common-mode vol tage range includes ground.        

z Large output  vol tage swing :0V~Vcc-1.5V 

z Power drain sui table  for  bat tery operat ion  

z Internal ly frequency compensated for  uni ty gain 

z Wide bandwidth(uni ty gain)  1MHz 

z Very low supply current  drain(700µA)—essent ial ly independent  of  supply vol tage 

z Low input  biasing current   45nA 

z Low input  offset  vol tage  2mV and offset  current   5nA 

z Different ial  input  vol tage range equal  to  the power supply vol tage 

z Compatible  with al l  forms of  logic  
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SCHEMATIC DIAGRAM 

 

 
INTERNAL BLOCK DIAGRAM AND PIN CONNECTION 
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ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Character is t ic  Symbol  Value Unit  
Power Supply Voltage Vcc ±16 or  32  V 
Different ial  Input  Voltage  VI D 32 V 
Input  Voltage  VI N -0.3~32 V 
Output  Short  Circui t  to  GND  Continuous  

DIP14 1130 
Power Dissipat ion 

SOP14 
PD 

800 
mW 

Operat ing Temperature Range  Topr -0~70 °C 
Storage Temperature Tstg -65~150 °C 
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ELECTRICAL CHARACTERISTICS 
 (unless  otherwise specif ied:  Ta=25°C, Vcc=5V) 

Character is t ics  Test  Condit ions Min. Typ.  Max.  Unit  

Inpu t  o ff se t  vo l tage    2  3  mV 

Input  b ias  cur ren t  I I N ( + )  or  I I N - ,VC M=0V  45 100 nA 

Input  o ff se t  cur ren t  I I N ( + )  or  I I N - ,VC M=0V  5 30 nA 

Input common-mose voltage range Vcc=30V 0  Vcc-1.5 V 

Supply  cur ren t  

Over  fu l l  t empera tu re  range  
RL=∞  on  a l l  OP amps  
Vcc=30V 
Vcc=5V 

 

 
 

1 .5  
0 .7 

 
 

3  
1 .2 

mA 

Large  s igna l  vo l t age  ga in  Vcc=15V,RL≥2kΩ  25 100  V/mV 

Common-mode  re jec t ion  ra t io  DC,VC M=0V to Vcc-1.5V 65 85  dB 

Power  supply  re jec t ion  ra t io  Vcc=5V to 30V 65 100  dB 

Source  VI N
+=1V, VI N

-=0V 
Vcc=15V,Vo=2V 20 40  mA 

VI N
+=0V, VI N

-=1V 
Vcc=15V,Vo=2V 8 20  mA Output  current  

Sink  VI N
+=0V, VI N

-=1V 
Vcc=15V,Vo=200mV 12 50  µA 

Short  c i rcui t  to  ground Vcc=15V  40 60 mA 

Input  offset  vol tage    5  mV 

Input  offset  vol tage dr if t  Rs=0Ω   7  30 µV/℃

Input  offset  current  I I N ( + ) -I I N ( - ) ,  VC M=0V   75 nA 

Input  offset  current  dr if t  Rs=0Ω   10 300 pA/℃  

Input  bias  current  I I N ( + )  or  I I N ( - )   40 200 nA 
Input  common-mode vol tage 
range Vcc=+30V 0  V+-2 V 

Large s ignal  vol tage gain Vcc=+15V RL≥2kΩ  
VoSwing=1V to 11V 15   V/mV 

Vcc=30V, RL=2kΩ  26   V 
VO H 

Vcc=30V, RL=10kΩ  27 28  V Output  vol tage swing 

VO L Vcc=5V, RL=10kΩ   5  20 mV 
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CHARACTERISTICS CURVES 
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