
Open Circuit Time Constant Calculations
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Cπ : Thevenin resistance from base to emitter:

Rthbe
= rπ|| RE + RB

1 + gmRE/(1 + RC/ro)

Cμ : Thevenin resistance from collector to base:

Rthcb
= (Rthb

||RB) +

(
1 +

βo

1 + Rthb
/RB

)
RC

where:

Rthb
= rπ + (βo + 1)RE
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Cgs : Thevenin resistance from gate to source:

Rthgs =
RS(1 + RD/ro) + RG(1 + (gmb + 1/ro)RS + RD/ro)

1 + (gm + gmb)RS + (RS + RD)/ro

Cgd : Thevenin resistance from gate to drain:

Rthgd
= (RD + RG)(1 − α/ro) + αgmRG, where α = ro|| RD

1 + (gm + gmb)RS


