DC Bipolar Transistor Models - Jaeger
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Vg = (q/kT)Inls Veg = (q/kT)Inls
Vge > 4KT/q Ves > 4kT/q
IB = (IS/BF)[exp(VBE/VT) — 1] - (IS/BR) IB = (IS/BF)[eXp(VEB/VT) — 1] - (IS/BR)
ls = (Is/Br) exp(Vee/V7) ls = (Is/Br) exp(Ves/V7)
|c = |s[eXp(VBE/VT) + 1/BR] IC = |s[eXp(VEB/VT) + 1/BR]
IC =~ IS exp(VBE/\/T) IC =~ Ig exp(VEB/\/T)
lg = |5 [(1/(X|:)(eXp(VBE/VT) + 1/BR] lg = |5 [(l/oc,:)(exp(VEBNT) + 1/BR]

le = (Is/ar) exp(Vee/ V) le = (Is/ae) exp(Ves/VT)




Saturation: Is = (Is/Br) exp(Vee/ V1) + (Is/Br) exp(VcelVT) = (Is/Br) exp(Vee/Vr)
Ic = Is[exp(Vee/VT) + 1BR] = Is exp(Vee/V7)
le = 1s [(L/or)(exp(Vee/ V1) + 1/BR] = (Is/0r) eXp(Vee/VT)
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Reverse Active: le = Brle, lc = (Br+1) Is
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Vg = (q/kT)Inls Veg = (q/kT)Inls
Vge > 4kT/q Veg > 4KT/q

Is = (Is/Br)[eXp(Vec/VT) — 1] - (Is/BF)
IB = (IS/BR) exp(VchT)

lc = - Is [(Vor)(eXp(Vec/VT) + 1/B¢]
Ic = - (Is/or)(EXP(VEc/VT)

IE =- Is[eXp(VBclVT) + 1/B|:]

le = - Isexp(Vec/VT)

Is = (Is/Br)[exp(Vca/VT) — 1] - (Is/BF)
IB = (IS/BR) eXp(VCB/\/T)

Ic = - Is [(Vor)(exp(Vce/VT) + 1/B¢]
Ic = - (Is/or)(EXP(Vce/VT)

IE =- IS[eXp(VCB/VT) + 1/B|:]

le = - Is exp(Vea/V7)

Further Simplification of DC Bipolar Transistor Models — Jaeger

Cut-Off:

Vze < V,n (base-emitter diode)

|E=|C:|B:0mA

Veg < V,n (base-emitter diode)




Saturation: lc ~ Isc
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