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Amplifier DC Offset

We will find that many amplifiers exhibit a DC offset (i.e., a DC bias) at their output.  
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The output of these amplifiers can be expressed as:
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where A  and Voff  are constants.  It is evident that if the input is zero, the output voltage will not be (zero, that is)!
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A: The gain of any amplifier can be defined more precisely using the derivative operator:
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Thus, for an amplifier with an output DC offset, we find the voltage gain to be:
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In other words, the gain of an amplifier is determined by the slope of the transfer function!

For an amplifier with no DC offset (i.e., 
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), it is easy to see that the gain is likewise determined from this definition:
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OK, here’s another problem.

The derivative of the transfer curve for real amplifiers will not be a constant.  We find that the gain of a amplifier will often be dependent on the input voltage!

The main reason for this is amplifier saturation.  Consider again the transfer function of an amplifier that saturates:
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We find the gain of this amplifier by taking the derivative with respect to vin :
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Graphically, this result is:


Thus, the gain of this amplifier when in saturation is zero. A change in the input voltage will result in no change on the output—the output voltage will simply be 
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Again, the transition into saturation is gradual for real amplifiers.  
In fact, we will find that many of the amplifiers studied in this class have a transfer function that looks something like this:



We will find that the voltage gain of many amplifiers is dependent on the input voltage.  Thus, a DC bias at the input of the amplifier is often required to maximize the amplifier gain.
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Q: Yikes! How do we determine the gain of such an amplifier? 





If:         � EMBED Equation.DSMT4  ���





then what is:





� EMBED Equation.DSMT4  ���





The ratio of the output voltage to input voltage is not a constant!








�





Hey, hey! This definition makes sense if you think about it—gain is the change of the output voltage with respect to a change at the input.  





For example, of small change � EMBED Equation.DSMT4  ��� at the input will result in a change of � EMBED Equation.DSMT4  ��� at the output.  If Avo is large, this change at the output will be large! 
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