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7 Operational Amplifiers II

Part 7.A—Repetition

Single-pole and dual-pole systems
General approximation of a multi-pole system:

Zeros and poles are approximated by an equivalent pole . If we have a second pole
dominating over other higher poles, .

A two-pole system in a feedback loop

“Optimal” behavior (bandwidth usage) for gives a phase margin
. Design goal should be in the order of 75 degrees in order to have a proper

design margin.

Design requirements put on the phase margin, the equivalent pole, and the -value.

The -value is also given by the feedback factor :

Passive compensation
Introduce a capacitance between the output of the stages. We have that the first
pole now ends up at

Hence the pole is moved down and this is referred to as the Miller effect. Sometimes
we refer to this kind of capacitance as the Miller capacitance.

We also have that the second pole is linearly dependent on the , and

 and

This is referred to as pole splitting.
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Figure 7.1: Amplifier with feedback.
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