ECE334

Constants: k&

€

Digital Electronics Equation Sheet

138 x 102 JK ' 34 = 1.602x 1077 C 5 ¥, = kT/q ~26mV at 300 °K ;

— M.
8.854x 1077 Fim ; ky = 3.9; Caps Cyo = (k0)/ 1oy 3 C; = Cio/(1+ V/g)

s

. . 2
NMOS: B, = u,Co (W/L) 5 V,,>0;Vpg 20 ;(triode) I, = ﬁn((VGS—Vm)VDS—(VzDS/2)) s(active) I = 0.5B,(Vgs—V,) s
(triode) Vs < (Vs — Vi) : (active) Vs = (Vs = Vi) s Viy = Vo +1( Vs + 05— /0,) 5

(subthreshold) Ip = Ipge
PMOS: B, = p,Co(W/L) : 7,

(Vs =Vem)/ (V) ~Vps/ Vr
(1-e

I
. . 2
<05 Vps <0 s(triode) 1y = B,((Vas—V,p) Vis = (Vps/2)) s(active) I = 0.5B,(Vgs=V,,)" 5

(triode) Vpg 2 (Vgs— V) s (active) Vpg < (Vs = V)
Simplecap model: Cg = CoxWL 5 ifLmin; Cgu = Comein > Cg = CguW 5 Cd = Cx = CduW >

CMOSinverter:  Vyy = (Vpp + Vy, +V,,r)/(1+1) 5 r = J(u,(W/L),)/(w,(W/L),)

5

RCdelayest: 1, = 15, = 1215t = RyyC: Ry, = 2.5/(1,Coe(W/L),(Vpp=Vi)) 3 Regp = 2.5/(,Co(W/L),(Vpp*+ V) 5

eqp

W/ W)t = WM/ 1, Unit delay est: tap/tan = (Cra/ CL) x (W/ L)/ (W/ L))

Min delay: 74,

= 1, (Cow/ Ci) 5 totaldelay = Nft,,, ;/V = Cy/Ciy susually = 4

. _ . _ . _ 2.
Power diss: den - Pl A)OfCL V%)D’ Pdp - 05Pl AOWDD]pcak(tr_F tf)’ Ipcak - O'SBH(VTH_ th) ’
ElmoreDelay: 1,23 C\R;,; distRC,1=RC/2 ;

Interconnect: R = (pl)/(tw) : Ry= p/t 3 C = (eqwl)/t i C = e, [(w/h+0.77+1.06(w/m)"> +1.06(¢/n)>%)

T/
Max delay constraint: Tt + 4 + t e, Min Delay constraint: ¢,y < t.., + 1., Metastability: MTBF = e T"/(zrdFDFCLK)

SRAM: M3 is cell access transistor, M1 is inverter NMOS, M5 is inverter PMOS,

SRAM read:

SRAM write:

AV =

2
W1/W3 = (VDD_ VA_ Vm)z/(Z((VDD— Vm) VA_ Vi/Z)) > Icell = ((“ncox)/z)(WS/L)(VDD_Z Vm)
1AL/ Cyp.

cel

W3/ Ws = (,(Vpp * Vi) )/ Qo (Vop = Vi) Va = Va/2))
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