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Non-linearity and harmonic distortion

Differential circuits
Feedback

Improving linearity
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Introduction

Linear distortion from filtering (not considered)
Soft non-linearity (expanding, compression)

Hard non-linearity (clipping)
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Introduction
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Introduction
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Taylor series

Using Taylor series allows studying distortion
independent of the specific shape of the non-
linearity.

Generic expression for total harmonic distortion
(THD).
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Taylor series
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Harmonic distortion
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Harmonic distortion
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Large signal current:
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Common source linearity
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Differential pair
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Differential pair

current.

Differential circuits exhibit much less distortion
(5 % vs 0.125 % for Vm = O.2(VGS- VTH)

Linearity is also better when accounting for 2x
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Feedback
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Resistive degeneration
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Resistive degeneration also works for diff pairs
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Post correction

Cascade non-linear stage o C
with inverse non-linearity.

|deally gives overall linear
transfer funciton
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