Homework 10 Solutions:

14.38 (a) Switch opens at time ¢ = 0, thus
vo(04+) = 0 V. The capacitor then charge by a
constant current /, thus

It = Cup(l)

Vi
= vgl(l) = Ff

(b) For/ =1 mA and C = 10 pF the time 7 for
U to reach 1 V can be found as

_1x107 .
T 10 x 10712

=1=10%s=10ns

1440 Vpoy = Vpp

Att =0, v; goes low and the transistor turns off
instantly, thus

vo(0+) = VoL

Now capacitor C charges through R towards
Uo(OO) = VDDv thus

vo(t) = Vpp — (Vpp — Vo) e *

Att =tpry,

| |
vg = E(VOL + Vou) = E(VOL + Vpp). thus

] —I/T
E(VOL + Vo) = Vpp — (Vpp — Vope
= tpry = 0.697

For R = 10 k€2 and we wish to limit 7p; 4 to 100
ps then the maximum value that C can have is
found from

0.69 x C x 10 x 10° = 100 x 107"
= C=145%x 107"*F
= 14.5 fF

14.63 E=CV},
=10x 107" x 1.8 =324 1]
For 2 x 10° inverters switched atf = 1 GHz,

Pr=2x10°x%x1x 10" x 324 x 107

=648 W
P, 648
Lp=-2 =" =36A

Vop 1.8

14.65 Each cycle, the inverter draws an average
current of
60+0
av — 3
Since [, = 150 pA, then the average current

corresponding to the dynamic power dissipation
is 120 pA. Thus,

=30 pA

Pagn = 3.3 x 120 x 107% = 396 pW
But,

Payn =fCV§D

Thus.

396 x 107 = 100 x 10° x 3.3? x C
= C =0.36 pF

14.67 tprg = 30 ns, fpyr = 50 ns

1
tp = 5(30 4+ 50) =40 ns

1
Ppay = 5(1 4+ 0.6) = 0.8 mW

PDP =08 x 107 x40 x 107 =32 pJ



