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Reminder: Notation for Spectral Densities and Correlations 
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Reminder: Noise Figure
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Spectrum of the Signal Generator  (1)

*continuous* and *finite* is  4/)(
~

 

),(W/Hz  of units haswhich 

 density), spectralpower  signal (availablefrequency unit per power  signal  of In terms

 .*continuous and finite* is and  )(
~

  and  random*, * is  (t) signalsn informatioFor 

.)/Hz(V  of units having

 , )(
~

density  spectralpower  some has  voltagesignalgenerator  The

,,

2

genVV

gavgeneratoravailable

VVgen

VV

RjfS
f

P

f

P

jfSV

jfS

gengen

gengen

gengen

=



=





continuous and finite is 
~

 assume uslet  moment, For the 
gengenVVS



class notes, M. Rodwell, copyrighted 2012

Spectrum of the Signal Generator (2)  
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Two-Port Noise Description: En-In Description

.)(
~

),(
~

 ,)(
~

:Specify

 .  and   generatorsby 

 noiseamplifier Represent 

jfSjfSjfS

IE

nnnnnn EEIEEE

nn

)1(4/
~

4/
~

      

density spectral noise amp. availabledensity spectral noise gen. available

density spectralpower  signal available

ratio noise-Signal

,,
−+

=

+
=

FkTRS

RS

N

S

genVV

genVV

genngenn

gengen

nework. passive a isgenerator   theifonly 4)(
~

 :noisegenerator 

)/Hz(V   )(
~

 spectrumpower  some has itself signal The

. noise)(  and signal)(  generatorsby  noisegenerator Represent 

 

2

,

,, gengenVV

VV

genngen

RkTjfS

jfS

VV

genngenn

gengen

=

W/Hz

W/Hz



class notes, M. Rodwell, copyrighted 2012

Working with Noise Voltages 
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Working with Noise Currents
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Working with Noise Power
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Working with Noise Temperature
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Friis Formula for Noise Figure
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Noise Measure

One peculiarity of noise figure is that any active device has poorer noise figure

than a simple wire connecting input and output.   We need to amplify a signal to

use it, and that comes at the cost of increased noise relative to the signal.

 Clearly  is not a the best  figure-of-merit for a low-noise amplfier !

Define  as the noise figure of an infinite cascade of identical amplifiers:
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Receiver Noise Figure Calculation

units. dB,not  linear,in  expressed, all ...
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