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Goal: Computing Signal/Noise Ratio and Sensitivity 
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Goal: Computing Signal/Noise Ratio and Sensitivity 

models noise having all devices, passive and  active containscircuit -sub Each
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Goal: Computing Signal/Noise Ratio and Sensitivity 

blockcircuit  each  withingenerators noise of # largea  are There
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Goal: Computing Signal/Noise Ratio and Sensitivity 
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device noise models 

(collecting results  

from prior lectures) 
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Thermal Noise 
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Noise from any impedance under thermal equilibrium 
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Noise from an Antenna 
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Noise  in PN and Schottky junctions 
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Shot noise and PN junctions: another model 
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Bipolar Transistor Model---with Noise 
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Bipolar Noise Model 
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FET Noise Model 
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FET Noise model 
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Shot Noise  of  Heavily Attenuated Light 
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circuit noise calculations 
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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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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 

***input near the are sources noiseimportant most  The***

becauset  inefficienly particular isIt 

.extra work---steps cancelled involves This

input.  theback to  thempropagated ...then

output,circuit   the togenerators noisecircuit   thegated.....propa

 webecause hard  wasAnalysis



ECE594I notes, M. Rodwell, copyrighted  

Circuit Noise Analysis: Source Transposition Method 

output. andinput  betweennetwork   theof ticscharactersoutput -inputport -2

 thechangenot  do  whichations transform toourselvesrestrict must  We

 input.circuit   the togenerators noisecircuit   theall move useLet 

box red insideonly  ations transformmake means, This

G D

E
N,Rg

I
Nd

S

V
gen

R
gen g

m
V

gs
R

g
E

N,Rgen
R

L
I

NRLC
gs

V
gs

V
out

V
in



ECE594I notes, M. Rodwell, copyrighted  

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



ECE594I notes, M. Rodwell, copyrighted  

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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