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iB>iC/β, iC/iB=βforced<β
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iB>iC/β, iC/iB=βforced<β
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Active Forward Reverse iC=ISexp(vBE/VT)(1+λvCE) 

iB=iC/β, iE=iC/α

ib = ic/β = gmvbe/β 

rπ = β/gm
ie = ic/α = gmvbe/α 

re = α/gm

ro = dvCE/diC@(IC)

ro =

= vbe/rπ

= vbe/re

VA/IC = 1/λIC

Collector

Base CollectorBase

gmvbe

rorπvbevbe

gmvbe

Emitter Emitter

ro

re

NPN PN Junction PN Junction
Mode B-E Bias B-C Bias i-v Characteristic

Small Signal gm = diC/dvBE@(VBE)

gm = ISexp(VBE/VT)/VT = IC/VT
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