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Dgan Markovic Homework #9 Solutions EECS141

Problem 1 —Pulse-triggered latch
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b) With respect to clock rising edge,

tsetup = O
th0|d = 3 tp’in\/ = 600pS

¢) Thereis only dynamic power consumption in this circuit.

P=CV, f. =(Cy + Co Ca)vdd2 fo 058 +CoyoVey fax
= (10f +20f +20f)(2.5)*(100M)" 0.5" 0.3+10f ~ (2.57%(100M ) =10.9nW

P=109pW







d) The SPICE input deck and the simulation results are as following:

.model pmos pmos LEVEL=1 TOX=25VTO=-0.7 KP=8e-6 LAMBDA=0.19 PHI=0.6
.model nmos nmos LEVEL=1 TOX=25VT0O=0.7 KP=20e-6 LAMBDA=0.06 PHI=0.6
Jparam wex=0.3

M1 ainvdd vdd PMOS [=0.25u w=2.5u

M2 out in avdd PMOS [=0.25u w=2.5u

M3 outinb0 NMOSI=0.25u w=1u

M4bin 00 NMOSI=0.25u w=1u

M5 aout 0 vdd PMOS 1=0.25u w="2.5u* wex
M6 b out vdd 0 NMOS |=0.25u w="1u*wex"

vdd vdd 0 2.5
vinin O pulse 0 2.5 2ns 20ns 20ns 50ns 100ns

.OPTIONS post=2 nomod

.tran 1n 200ns

\{'Avan\'r'aves 1999.2 {19990615)
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