e Notes Set 15: FET minimum noise
figure

e  proof (and disproof...) of Fukui’s FET noise relationships
* impact of DC power constraints on low noise FET radio receivers
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mosfet_noise

Transistor | . E _ > g
gm/l_ratio | 2.00E+00{1/Volts equals 1/2/(Vgs-Vt)
FET gm |  6.67E-03/1/Q s _
|FET ft ~ 5.00E+10|Hz |
Gamma 1.50E+00
Fet Ri 1.50E+02/Q = Sl
Fet Cgs 2.12E-14|F . ] )
Signal | EEE ] j :
Frequency 1.00E+10/Hz 3
Generator
Rg, optimum 7.50E+02 Q =l
Xg, optimum : 7.50E+02 Q 2
Rg i 2.00E+02 Q ] e
Xg s | 2.00E+02 Q S
Noise Performance | = . E
Fmin ; |  1.49E+00|linear Very simplified Expression
Fmin | 1.73E+00/dB |Very simplified Expression
Fmin i 1.61E+00|linear Slightly simplified Expression
|Fmin | 2.07E+00/dB _ |Slightly simplified Expression |
F | 2.60E+00|linear ~ |Exact expression
3 |F 4.15E+00|dB | Exact expression
DC Power Consumption | | S |
Vee | 1.50E+00 Volts =
i R e 3.33E-03 amps
Pdc 5.00E-03 Watts
Frequency 10:GHz ot
Fet Ft 50:GHz
Rg | _Z2e0o0
Xg 200 Q
DC Power : 5.0 mW
R e o 2.1.dB 2.068
F 4.1:dB 4.150
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Emerging IC topology for monolithic
mobile radio communications receivers
(Berkeley, UCLA)

i T — - '._."_.

MOS integrated mrcuut'

Noise Match fast A/D channel data
Network & converter — correlationf-{detection p»—
Preselector filter
LNA post- e )
amplifier s e
digital signal
LO processing

T —— —— I ——— -
N W ——— -

(phase-lock-loop)

N — T ————— - -
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