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Analog design these days = LTI

Design flow based on Linear System Theory

m Non-linear performance is assessed last
m Modeling techniques too complicated — insight is lost

m No indication about the source of distortion




We need an analysis
to pinpoint dominant non-linearity

Simple

Combines concepts known to designers

Intuitive
Gives insight into behaviour of the system

Easy to apply

Doesn't need special analyses or transistor models



Overview

Noise analysis
Best Linear Approximation

BLA-based noise analysis



Noise analysis
is a powerful design tool
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Noise analysis
is a powerful design tool

noiseless op-amp
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The Best Linear Approximation:
intuitive way to look at NL systems

PISPO system
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The Best Linear Approximation:
intuitive way to look at NL systems

Random ¢ Multisine BLA
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Y, is uncorrelated with in. It can be considered as noise



Combine BLA and noise analysis
on a design example
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Combine BLA and noise analysis
on a design example

Stage 1 Stage 2




System in its feedback configuration
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Simulate response to multisine
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Calculate BLA in feedback
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While adding distortion with a signal

source.
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Finite impedance must be taken into

account
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Distortion noise source PSD is
obtained
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Finally: Refer to the output
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First stage is the dominant source
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The BLA-based noise analysis allows
to find the source of distortion

Simple

Combines concepts known to designers

Intuitive
Gives insight into behaviour of the system

Easy to apply

Doesn't need special analyses or transistor models
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