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Induced Gate Noise (continue)
(Impact on Noise Figure)
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Induced Gate Noise (continue)
(SPICE Models)
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BSIM4 Noise Model
(Modeling Strategy)
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BSIM4 Noise Model
(Modeling Strategy)
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BSIM4 Noise Model
(Modeling Strategy)
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BSIM4 Noise Model (Continue)

(Arguments)

« BSIM4 Is easy to implement.

 What is the physical relationship to the van
der Ziel model ?

 How to extract the parameters ?
 What is the underlying assumption ?
« How small is the discrepancy ?
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BSIM4 Noise Model (Continue)

(Physical Relationship to van der Ziel)
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BSIM4 Noise Model (Continue)

(Physical Relationship to van der Ziel)
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BSIM4 Noise Model (Continue)

(Physical Relationship to van der Ziel)
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BSIM4 Noise Model (Continue)

(Physical Relationship to van der Ziel)
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Model Comparison Method

(Parameter Extraction Procedure)
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Model Comparison Method  (continue)
(Noisy Two-Port Theory)

Cascade Connection (Chain Parameter)
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Model Comparison Method  (continue)
(Noisy Two-Port Theory)

Parallel Connection (Y Parameter)
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Model Comparison Method  (continue)
(Noisy Two-Port Theory)

Series Connection (Z Parameter)
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Validation for Device
(4 Noise Parameters)
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Validation for Device (continue)
(4 Noise Parameters)

Gopt

N

=

O Measured
van der Zie€l
— BSIM4 )

~ nMOS 100/0.25
Ves=1.5V
VD521.5V

79}
c 25
)
O
S
S 15}
S
c
)
O
E o5
=
o o0
O

2 4
Frequency [GHZ]

Integrated Circuits Lab
Center for Integrated Systems
Stanford University

Bopt

AMOS 100/0.25
Veg=15V
VD521.5V

4} o Measured

Optimum Susceptance [mS]

van der Zid '0',0
-5 _ BSIM4 D
-6
0 2 4 §)
Frequency [GHZ]



Validation for Circuits
(Shunt-series Feedback Amplifier)
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Validation for Circuits (continue)
(/g Termination Amplifier)
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Validation for Circuits (continue)
(Inductive Degeneration Tuned Amplifier)
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Validation for Circuits (ontinue
(Tuned Amplifier with Cascode Stage)
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Conclusions

First independent comparison between BSIM4
and van der Ziel models for induced gate noise.

BSIM4 reproduces the van der Ziel model but
Introduces errors In the correlated term.

In practical circuits, noticeable errors arise for
very low gate bias conditions only.

The two models are equivalent in most practical
circuits.
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