ECE 342 — Equations for Exam 3
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1. MOSFETSs
NMOS PMOS
Ip, Vas, Vps, Vi, >0 Ip, Vas, Vps, Vi, <0
k;L = pnCoz k;; = Hpcoas
Vi, = Vio, +9n (V265 + VsB = v/265) | Vi, = Vo, + (/207 + IVsn| = v/265)
Cutoff Vas < V4, Ves > Vi,
Ip=0 Ip =0
Triode Vas > W, Vps < Vas — Vi, Vas < Vi, Vs > Vas — Vi,
Ip =k, (Vas = Vi, = Y85 ) Vps | Ip = k12 (Vse — Vi, | — Y52) Vs
Saturation | Vgg > V4, Vbs > Vgs — Vi, Ves <Vi,, Vps < Vas — V4,
! k! w,
Ip = %% (Vgs = Vi,)? (14+ MVbs) | In = 72 (Ve — Vi, ) (1 4+ \Vis)
2. BJTs
NPN PNP
Cutoff Ve <04V, Ve <04V Vep <04V, Vop <04V
Ic=Ig=1I=0 Ioc=1Ig=Ip=0
Saturation | Vgg = 0.7V, Vog = VeE.,, =03V Vep =07V, Vg¢ = Vge,,, =03V
Ie=1Ig eVBE/Vr) _ Isc e(VBC/VT) I =Ig eWVEB/Vr) _ Isc eWVes/Vr)
6forced - % saturation < 6 ﬂfm"ced ~ % saturation < B
Forward Ve =07V, Ve <04V Vep =07V, Vop <04V
Active Ic = IgeWVer/Vr)(1 4 YoE) Ic = IseVes/Vr)(1 4 Ype)
Is=Ic/B, B =%y Is=1Ic/B, B= oy
IE:Ic/a, a:% IE:Ic/a, a:%
Reverse Ve =07V, Vg <04V Vep =07V, Vgp <04V
Active Io = —IselVeo/Vr)(1 4 Ypo) Ig = —IgelVos/Vr)(1 4 1g&)
Ip = IC/B’ p= (12a) Ip = IC’/B, p= (13(1)
IE:IC/a, a:% IE:Ic/a, Oz:%




