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Proposed Thevenin Model

Av = 1
α = 1

Approximation Assumption
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Rthd
= ro (1+gmRS)

Rthg
= infinite

Rths
=

1 + RD /ro
gm

gmb << gm

gmb << gm

Thevenin Resistances

Approximation Assumption

gm = µnCox(W/L)(VGS - VTH)

     =   2µnCox(W/L)ID    

gmb << gm

λID
1ro =

Key Small-Signal Parameters

ro = Ic
VA

, VA

Vt 26 mV at room temp~~

100 to 200 V~~

, βo 100 to 200~~

Ic
Vt

,Vt =
kT
qgm =

βo
gm

rπ =

Key Small-Signal Parameters

RE

RB

RC

Rthc

IC

Rthe

Rthb

Rthc
= ro (1+gm(rπ||RE))

Rthb
= rπ + βoRE

Rthe
= 1/gm + RB/βo

RC+RE << ro

RB << rπ

RC << βoro

Thevenin Resistances

Approximation Assumption
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Proposed Thevenin Model

Av = 1
α = 1

Approximation Assumption

RC+RE << βoro

RC+RE << ro, RB << rπ

MOSFET BIPOLAR

, gmro >> 1

gmb << gm, gmro >> 1
RD << Rthd
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