
Operational Amplifier 



Operational Amplifier 

Invented Karl D. Swartzel Jr. 

First production 1941 



Symbol for Operational Amplifier - 

+ 

inverting input 

non-inverting input 

Pin configuration •V+: non-inverting input 
•V−: inverting input 
•Vout: output 
•VS+: positive power 
supply 
•VS−: negative power 
supply 

Pin configuration 

positive power supply 

negative power supply 

output 



Open loop amplifier 

𝐴𝑣 =  ∞ 

The magnitude of AOL is typically very large—100,000 or more 



Closed loop amplifier 

An op-amp with negative feedback (a non-inverting amplifier) 

determine the closed-loop gain ACL: 



Operation Amplifier in Closed-loop 



Inverting Amplifier circuit 



Inverting Amplifier simulate 





Non-inverting Amplifier circuit 



Adder circuit or summing amplifier 



Voltage follower or buffer amplifier 

V out = V in 



Sub-tractor circuit or  
Differential Amplifier 



Sub-tractor circuit or  
Differential Amplifier simulate 





Inverting integrator circuit 



Inverting integrator simulate 





Inverting differentiator circuit 



Inverting differentiator simulate 













 


