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Noise  in electrical circuits: topics 

Math: distributions, random variables, expectations, pairs of RV, 

joint distributions, mean, variance, covariance and correlations. 

Random processes, description, stationarity, ergodicity, 

correlation functions, autocorrelation function, power spectral 

density.  

 

Noise models of devices: thermal and "shot" noise. Models of 

resistors, diodes, transitors, antennas.  

 

Circuit noise analysis: network representation. Solution. Total 

output noise. Total input noise. 2 generator model. En/In model. 

Noise figure, noise temperature. Signal /  noise ratio. 
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Noise  in electrical circuits: Strategy 
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Goal: Computing Signal/Noise Ratio and Sensitivity 
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Circuit noise analysis: Goals 
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Noise model of this circuit 
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Circuit Noise Analysis: 1st Example (a) 
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Circuit Noise Analysis: 1st Example (b) 
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Reminder 
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Circuit Noise Analysis: 1st Example (c) 
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Circuit Noise Analysis: 1st Example (d) 
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Circuit Noise Analysis: 1st Example (e) 
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Circuit Noise Analysis: 1st Example (f) 
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Circuit Noise Analysis: 1st Example (g) 
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Circuit Noise Analysis: 1st Example: Summary 
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Circuit Noise Analysis: 1st Example: Summary 
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Circuit Noise Analysis: Source Transposition Method 
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Circuit Noise Analysis: Source Transposition Method 

ortonN-Thevenin

R

E
N
=I

N
R

I
N

R

Input-Output

g
m

I
out

=g
m
(V+-V-)

g
mI

N

E
N
=I

N
/g

m

E
N
/A

v
E

N

A
v A

v

I
N

I
N

I
N

 BranchA AcrossCurrent  Moving

Node A Through Voltage Moving

E
N

E
N

E
N



ECE145C /218C notes, M. Rodwell, copyrighted 2007 

Circuit Noise Analysis: Source Transposition Method 
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Circuit Noise Analysis: Source Transposition Method 
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Circuit Noise Analysis: Source Transposition Method 
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Circuit Noise Analysis: Source Transposition Method 
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Input Noise Voltage / Input Noise Current Model 
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En-In Model: Source Transposition Again 
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En-In Model: Source Transposition Again 
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En-In Model: With All Sources 
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Using the En-In Model 
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Using the En-In Model--Conclusion 
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