ECE334 Digital Electronics Equation Sheet

Constants: k = 1.38x 10 JK™' ;¢ = 1.602x 107" C ; ¥, = kT/q ~26mV at 300 °K ;
60 = 8854 x 1072 Fim: ko = 3.9 DS Cpy = (keyB0)/ by 3 C; = Cro/(14 Ve/by)
NMOS: B, = p,Co (W/L) ; V,, >0 :Vpg >0 :(triode) 1, = B,((Vas—Vo)Vis—(Vhs/2)) i(active) Ip = 0.5B, (Vs = Vo) ;
(triode) Vs < (Vs — Vi) : (active) Vs = (Vs = Vi) s Viy = Vo +1( Vs + 05— /0,) 5
((Vgs=Vin)/ (nVp) s/ Ve .
(subthreshold) Ip = Ipge (l—-e ) s
PMOS: B, = 1, Co (W/L) ¥, <0 Vps <0 s(triode) I = B,((Vgs—Vy))Vps—(Vis/2)) s(active) I = 0.5B, (Vs = V)’ s
(triode) Vs> (Vs =V, 5 (active) Vs < (Vos— V) 5
Simple cap model: Cg = C WL if L s CguzComein;Cg = CguW ; Cp=Cy=Cy W5

CMOSinverter: Vyy = (Vpp +V,, +V,,r)/(04r) 5 r = [, (W/L),)/(w,(W/L),)
RCdelay est: #;, = 150 = 1215 T = RyyCs Ryy, = 2.5/(1,Cop(W/L),(Vpp =

5

V) 5 Reqy = 2.5/(1,Cou(W/L),(Vpp + V) 5
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