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Input Bias Current and Input Offset Current 
Since each BJT in a differential pair are ideally identical, each would (ideally) have the same value for :


[image: image1.wmf]12

bb

=

   (in our dream world)

However, the unfortunate reality is that these two BJT values are slightly different!
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   (in the harsh, cold, real world)

Since the difference between the two values is small, we define what is essentially a common-mode  (average) and differential mode (difference) beta
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so that:
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Assuming that each emitter takes half the available DC current, i.e.:
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the DC base (input) currents are:
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Now, since 
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 is small compared to , we can approximate the above equations using a Taylor Series Approximation! 
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Recall from chapter 2 that the Input Bias Current (IB) of our differential inputs is simply the average of the DC input currents:
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while the Input Offset Current (Ios) is equal to the magnitude of the difference in the two bias currents:

[image: image16.png]The Input Bias Current

Real op-amps typically exhibit a phenomenon known as input bias
current.

We find that there is a small amount of current flowing into
each of the op-amp inputs (ie, 4 #0, and j =0) These
currents are constant currents—-in other words, they are
independent of the input terminal voltage.

Real op-amps act like there are small current
sources at the inputsl

Input Bias Current
Op-Amp Model
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Look what this means!  The value � EMBED Equation.DSMT4  ��� is simply the geometric (e.g. percent) error of BJT parameter Thus, we find that the Input Offset Current is simply the Input Bias Current (IB) times the “percent error” (� EMBED Equation.DSMT4  ���) between the two BJT values � EMBED Equation.DSMT4  ��� and � EMBED Equation.DSMT4  ���.
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