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Introduction

Induced gate noise has a considerable impact on RF noise
parameters Bopt , Gopt and Fmin
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Long channel device in saturation
γsat = 2n

3 βsat = 4
15n cg = 0.4

Inductive degenerated LNA : Presence of induced gate
noise gives an optimum input Q for noise figure
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Modelling of Induced gate noise: Transfer function

Very general expression of current:
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) ·
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PSD and cross PSD can be expressed as

Si2d
=

1
I · L2

c

Z VD

VS

gc(V )2

g(V )
· S

δi2n
dV .

Si2g
=

−ω
2W 2

I5L2
c

Z VD

VS

 Z VD

VS

gc(V
′)
�
Qg(V

′) − Qg(V )
�

dV ′

!2
gc(V )2

g(V )
S

δi2n
dV

Sid ig =
jωW
I3L2

c

Z VD

VS

 Z VD

VS

gc(V
′)
�
Qg(V

′) − Qg(V )
�

dV ′

!
gc(V )2

g(V )
· S

δi2n
dV .

Does not need closed form inversion of dV
dx in terms of V and I

Valid from any kind of noise mechanism
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Modelling of Induced gate noise: Noise source

Nonequilibrium situation: D = kTn
q µ

In general, Tn 6= TL or TC

When the distribution is displaced Maxwellian Tn = Tc and
in MOS channel high inversion charge density makes the
distribution Maxwellian

Extract the TC from low field mobility relation µ = µ0

√

TL
TC

Tn =
(

µ0
µ

)2
TL

A. S. Roy,, C. C. Enz Induced Gate Noise



Conclusion

Carrier heating and mobility reduction increases γ and β

Carrier heating and mobility reduction decreases cg

All of the effects individually degrades Fmin

Sid2 is relatively insensitive to the mobility model used
because carrier heating and mobility degradation have
opposite effect.

Gate noise related parameters are very sensitive to the
mobility model because carrier heating and mobility
degradation have same effect
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