
Some Basic Operational Amplifier Circuits Derived from an Ideal Model 
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Weighted summation (adder): 1 2 3
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Difference amplifier (subtraction): ( )2 1
2 if 1 4 2 3
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racy of this differential amplifier is limited by resistor tolerances, temperature effects, and 
op-amp performance.  More complicated circuits using multiple op-amps can do better. 
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Integrator: 1 ( )
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=              NOTE: because of bandwidth limitations, 

With this circuit, DC conditions may            this circuit does not usually work very well. 
require special care because the integral 
of a constant eventually becomes infinite. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Filter with two simple poles (high-pass and low-pass):  
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Precision rectifier for low voltages with optional filtering. 
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