The Op-Amp as an Integrator

· Consider an op-amp with infinite input resistance and zero output resistance:

· Ground the non-inverting input of the op-amp.

· Install a capacitor from the output to the inverting input.

· Connect a source vs to the inverting input through a resistor.

The result is an integrator:
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· KVL around perimeter gives:
-vs  +   Ri +  1/C (0t i dt  + vc(0) + vo = 0

· and noting that


i =  (vs  - vi ) / R  
&
vi = - vo / A

· we get




(1 + 1/A) vo =  - 1/RC (0t (vs +  vo /A) dt   -  vc(0)


· As   A ((   we get


  vo =  - (1/RC) (0t vs dt  - vc(0)

So now we can see why this element is called an integrator!  
The output voltage is proportional to the time integral of the input voltage
