ECE 3040 Homework #9 Solutions

Note: These solutions (as are most of my solutions) are much more involved than |
would request of you! This is meant to aid your understanding of the problem!

1)) Jaeger 6.12
Reading the values off the graph, Vou=2.5V, and Vo =~0.2V

2.) Jaeger 6.17

a) P, 100W

- —1uW
Yera%®  100x10° Gates #

1uW
b) | ==———=0.4u Al gate
) Y HALQ

c.) PDP=(1nS)(1uw)=1fJ (a very small amount of energy)

3.) Jaeger 6.38a
For MS Oﬁ-. IDS =0 and VOH =5V,

5-V A" 3
For VgL, Ips = oL Kn(VOH -V - —QQL-JVOL | K,= (..)(25 %Aé.) = 75%%_

200kQ 1

5 H'A VOL V2 1v 5=0
5—V0L=(2x10)75-\?—2- 5-1-—2k Vo, 7.5V, ~61V, +5=
Vo, =0.0828 V | Checking: Ips = 222028 _ 94 6 yA and

200kQ
J0.0828 =24.6 pA | P=5V(24.6 pA) =123 pW

WA
4.) Jaeger 6.51
FOTT=0. VOH =VDD _VTN =3.3-1=2.3V ' ForVOL: lDSL =IDSS
K, 1 4 Vo

?—5(3.3—V0L -1)% = K;,(T)(z.s— 1-= )vo,_ - 9V3, -25Vy +5.29=0

0.0828
2

25x107° 1
)
P =(3.3V)(26.87pA) = 88.68 uW

Checking: 1oy ~25x10(£)(2.3-1-

Voo =0.2264V | Ipp = (3.3-0.2264 - 1)* = 26.87pA

0.2264

]o. 2264 = 26.87puA



Extra problems not assigned: Edition 1 Jaeger 7.59 or edition 2 6.132. No comparable version in edition 3.

See the following pages are PSPICE output for a saturated enhancement load inverter. Be aware of the
timing terms described below. The graphical analysis using the cursor function in PSPICE results in:

t=3.7 nS, t,=152 nS, tp1 =1.9 NS, tpy. =16 NS and thus, tp:05( tpy + tpHL):g nS

o — S -
5 5
[nd (ag
f? = (%] w = ‘o
) o o o o 3
R s
1S . S . 3
Bl o< o
Hl < 2!
= c
o
G § 2
Tl
oo O 2
[=] -~
f=] =
= o
S~
=
(=]
—
I
D— . . b o
/'/ s
/' =
// -
— L
. _— | *
/'/ -
— ;
- -
2
— . g
A
P : ; ., . . o
< } §
ol / o H
> . a 8
L] o ™
o H a
(L 3 s
> 5 2
S [
=8
yoe
£ ]
L -]
S 3
o
2 &
0
0
=5
=9
o -
<
=)
g
5 :
3 H
m o
b | o
-
& P
) ! -
o e t
o . 3
[
B < d . I



* C:\MSimEv_8\Projects\Jaeger 7p59.sch

Date/Time run: 04/19/101 18:04:11

Temperature: 27.0
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Additional problem not assigned: Edition 1 Jaeger 7.64, Edition 2 Jaeger 6.139, no comparable problem in
edition 3.

See the following pages are PSPICE output for a depletion load inverter. Be aware of the timing terms
described below. The graphical analysis using the cursor function in PSPICE results in:

t=3.3 nS, t,=26 nS, tpy =1.4 NS, tpy =11 nS and thus, tp=05( tppL + tpHL)=6.2 nS
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Date/Time run: 04/19/101 18:12:15

* C:\MSimEv_8\Projects\Jaeger 7p64.sch

Temperature: mq.o
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