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#Ceay = 500V *
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Thin Oxide (Poly) Capacitance

Ca = 4% 107 pF § i’

Diffusion Capacilance

Ciag = 4x1074 pR 1 yom?

Metal Capacitance

Vﬂrd = SV

¥, =0.5

Vip = 0.7
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(a) HEMHBIREZOEE Dynamic Power JEBERILNE - TR MMEIE @R Short Circuit Current »

[15%)

(b) B—f& lomXLlom K/ rghRy 3 5% RUGIINE Poly 10% BSTHIERS Diffusion: 30% B9
MRS Metwl CETEMAME 1GHz SUFEREE A LR B A R HES TR A - (10%)

{25%)Rid Inverter 8 Rise Time F Fall Time #9845 540 A0 14 WM M R SR S AL B 25 0GR R 2t

B RC Time Constant o {R% MR AREY Inverter 14 NMOS MRS58 0.5umX0.25um - I
LR 10010  WIERREEF Cen 88 1F « AEEEY PMOS B NMOS SRR 2 SEumiE -

(a) [ PMOS SRR B Cep BT 7 (5%)

{b) AL Inverter WBIHFIRZ Tnverter » 1] Ty = Tge +Tpap B2 ps - (5%)

{c) EFLFRE Inverters FRBON K 1%+ BHRHITy = Tipe + Tan RIS, « (5%)

(d) AR K %A Inverters ;2 MF— 10iF S RESEE ML T, = Ty, + Tt 74

Il - (3%)

{e) F—{@ Complex Gate f =
et - AR AR - AR R (WIL) < (5%)

Design the logic of function for the sum function for an adder wging the ;

fa) Using Pseudo NMOS logic,

{b) Using pass-iransistor network,

S=ABC+AB C+A'B'C+

The t-model is used to design the

(AR + CD)- £ B EIREEARY nverter JLHFERIFIRIHHER

ATBC {16%)

buffering problem. Assume the equivalent input capacitance Cin

of an inverter {s 0.01pF and the delay tine when itg load is an identical size inverter is 1.0 ns, This

inverter is uged to drive an cutput

pin with a capacitance of Ce=11 pF. For a minimum average

delay time, how many buffering inverters should be vsed? What is the minimum everage delay time? {B%)
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5. For the circuit givea below, obtain an eguivalent complex gate realization at the wansistor Ievel
using static CMOS design. (16%)
(a) Derive the N-netwoark.
(o) Derive the dual P-network.

6. Fram the Layout diagram, please draw the schematic circuit block dingram and describe the
operation of the circuit. (10%%)
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