Example 2
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Assume that the op amps in the circuit are ideal, determine the output voltage 
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Sometimes, it is necessary to connect the op amp circuits in cascade to get a large overall gain. If we break the circuits into two portions. The two sub circuits have the same structure. The noninverting input is grounded and the inverting input is connected to an input resistor and a feedback resistor. Let us look at the first stage of the circuit. Let us make it general by label the input resistor as 
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and the feedback resistor as 
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 and The input voltage can be labeled as 
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. The output voltage of the op amp is 
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v

. For an ideal op amp, the currents at the input terminals are zero. The voltages at the two input terminals are equal. The non-inverting input has 0V since it is grounded. Hence, the inverting input terminal should also be 0V.  Apply KCL at the inverting input node, we got 
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We can get 
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The voltage gain of the circuit is the feedback resistance divided by the input resistance and also the polarity of the input voltage is reversed. This circuit is called an inverting amplifier.

The output voltage gain of the first op amp should be
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For the second sub-circuit, it is also an inverting amplifier. The voltage gain is simply 
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The output voltage will be 
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