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Input and Output Resistances

In addition to the open-circuit voltage gain Avo, there are two more fundamental parameters that determine amplifier behavior and performance.
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The amplifier input resistance is defined simply as the ratio of the input voltage vi and the input current ii :
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Note from the circuit that:
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Therefore, since 
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And thus we conclude:
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Note this means that typically 
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.  The exceptions occur when 
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  , when it is apparent that 
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From these results we can conclude that the amplifier input voltage will approximately be that of the source voltage (i.e., 
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), if the input resistance is much larger than the source resistance (i.e., 
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Now let’s consider the amplifier output resistance Ro.   

The outut resistance is defined as the ratio of the open-circuit output voltage voo and the short-circuit output current ios:
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Q:  What the heck are voo and ios ??

A:  The terms open circuit and short circuit refer to the amplifier load resistance.   The open-circuit output voltage voo is defined as the output voltage when the load is an open circuit (i.e., 
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).  Likewise, the short circuit output current ios is the output current when the load is a short circuit (i.e., 
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Note that by definition, the open-circuit output voltage voo is equal to the input voltage vi times the open circuit voltage gain Avo (i.e., 
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In general, we find that the output voltage across an arbitrary load RL is:
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And therefore the output current (
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) is:
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Note then that if the load is an open (i.e., 
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), the output voltage expression becomes:
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Just as we expected!

Likewise, if the load is a short circuit (i.e., 
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), the output current expression becomes:
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Again, preciesely the answer we would expect.

More generally, it is evident that the output voltage vo will approximately equal the product of the open-circuit voltage gain only when the output resistance is much smaller than the load resistance, i.e.:
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