Quick Introduction to Phase
Margin
Excess phase shift in an operational

amplifier can cause oscillation in the
user’s application



Defining Phase Margin

Applies to feedback around an amplifier with negative gain at low
frequency

If |Gain| > 1 and phase shift > 180 degrees, the circuit oscillates
If phase is too close to 180 degrees gives overshoot to step input

Phase margin for the amplifier is how many degrees of phase shift
could be added too the loop gain by the feedback block K(s) before
oscillation would start

+
-A(s) B Open loop gain is defined as: G E—A(S) K(S)
Usually phase is a monotonic function so the phase
margin is 180 — Phase(A(s)) at frequency for which
sl e |A(s)] = 1X (0 dB)
|
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Schematic of Phase Shift Oscillator
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Open Loop Gain and Phase of Oscillator Circuit
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Common Source Stage with Miller Compensation
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 Small Signhal Model
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Transfer Function with RM =0
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Transfer Function with RM in Place
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