University of California, Berkeley
EEI142

Example Problem Set 1

|

&m = 52Q
ar 2000
=—p R, = —= = -38.5
" A B
B,
Em

= OQplggR h ild
= QplggRtanh| 5y

= 2tanh( _Vid)
= 52mV.

-

(b HD —i[v"z

) 2T v,)
V. = 4mV — HD -i(i(f-oosq
S e - Bl

V; = 8mV— HD; = 02%

~

I —3HD—1(V"2-002
- g 3'16\/,)"
V: = 147mV

14250l 1.fm


whchen
Example Problem Set 1


o

Vec— Ve & 5-0.8

(a) Bias I~= = 0.84mA
¢ R, SK
Small signal [f: | MH: mlcso b C'= 1pF]
Ry = 5K :
- W o
+
Vi rnvl RL - SK
- 5 g1 2%
e 5
R; +‘g’”v*'+R,_ =10
o d) =l
o RF RL 3 lgm R
v
2=-g (R, IIRF)
i
0.84
= —— = 81
%6 x 2500 8
RF
R =rl e
_ 100x26 , 5000
s 82
= 31Kl 61Q
= 6052

A 1 f/,» 2
(b) V; = 4mV HD, = —[—’)

24\V.

V; = 8mV  HD; = 04%

I 1 {/f .
(c) Imy = 3 ?’r
= 0.02
for f/,- = 104mV

1 46)2
= e e— — 3 %
24(2 : B

V:
HD, = iﬁ = 3.8%

HD, = 1.7%



X0000° ¥ = (-oA‘+0A)A 2® ®OURIS|S®I Indino
NSELCOT = ufta J® esouejsise1 Induy
SLES BE- = UTA/ (-OA"+OA) A
sofIs[1ejorieyD 18)suel) [eubjs- [[eas i
Ti+2990°€ T1+2990°C EL)
ooo0° 001 0000001 owejeq
‘0 0 =00
‘0 ‘0 xq2
‘0 ‘0 nuo
0 ‘0 1do
91+2600°F 91+2600° ) 01
"1k 0 xa
ABEBL'S AB6BL"S 1da
W/ g9z 61 wWEg9z "6l wb
0000 001 0000001 peaeq
queoied wWLE0G TOZ = uo1jIcASIp 2fuowley [e310] weo9eE'Z wepsg -z Jemod
6600° ¥~ 6600°0- EA
6600° ¥~ 6600°¥- oqA
(68 95Z- T06C°WL- ML9TO°1 UgGLS (1L X0000°6 6 609L° ¥ 609L"Y B2A
12L0°0TE- OCLO"OCK- US6IS T1 uz9e ¢ X0000°8 L] WLSH6°0SL WLSE6 0SL eqA
SZ9Z°987- CC9Z hOL- MPSO6° L UgIse’ €8s X0000°L L n5600°S6F NSEP0°S6Y of
S290°SPC- €C90°'591- uaLoOr"ZL ug108° € X0000°'9 » N5056° ¥ nsos6 ¥ i
1L98°SEC- 61987551~ NZ008 "8 n5969° ¢ X0000°S 5 udu:g udu: g 1epon
55P0°0Z- LESE 651 UsSBZL"TT weeLe' e X0000° ¥ J tb:o tb:g Jueweie
6LVL 6GC- BAKL 6LT- WISZO'Z nSpIsS 0Z9 X0000°¢€ [ 3
9(20° 55~ ISLE FZL uzIBT 1 uzesL' e X0000° T 4 g103s|sue1] uojlounf 1e(od|q ssss
‘0 1666°6LT 0000°1 WESIPT 90C X0000° 1 I
6600°V = -OAtD 6600V = +OALQ 0 = uyAr g+
({6ap) eseyd (Bep) jusuodwod  Jueuocduod (zu) ou 0000°S- = ®aAtp 0000°S = DOAI) WLGE6 OSL-= 110+
pez|[ewiou eseyd peazj[ewiou iejino)] Koumnbei) o]uouI ey
60-06L8° 1 = jueuodwod op ‘0 S| emj] uojIRINEis 11w 81 snaels Jujod BuIviedo sisss
(-0oA*+0n) A BSuodsel juejsuell jo siueuodwod 18]iIN0)
I EEE RN Tl R L R L R A A ] sasssesn sssns
000°6Z =dwa) 000°SZ =wou] SISAIRUR 18TINO]  sasvvs e11) andano .
. R LN sSeSsNRINAS SEsSsRERNRERNNRAS sERIRRERgS ans
pua -
(9ef wg p) ujs (o 1) 2@ 0 0 UIA uja pue-
(921 mg o) uis (o 1) °2¥ 0 0 uUfA uja
SBsssssnsnEs BABsBRANS SRS AR ENINNNIANNNNRNNNNERENRRS 1
Bl1] 1931Y . LN
T e L R ALl (-oA‘+0A)A 90 anoj
ny nigo-  uwad”
queozed wgzsZ'ZS = Uo[1103S|P 2fuomiey [ejol 10° T'0 T'0- UlA op*
UJA (-DA‘40A)A 1
99€6°CSZ- SLL6 CL- UOLLB'¥L6 UIFPCO OSI X0000°6 do*

“€180°01C- TZBO'OCT- upgeo'T1 up098’ 1 x0000°8
8PSz €8T~ 955T COT- NSTIE’T UZE6L BLZ X0000°L
€690°SPE-  TOLO'S91- US086°T1 ugere 1 X0000°9
TISZ C1E- 61ST CCT- M55L9°0 ug99sS 6TL X0000°S

pomou z=1so0d uojido*

91-e(=81 001=)Jq udu udu (epouw"

- N O ~D 0

10s0°02- T6P6° 651 UOPO6 1L upzee“1l X0000° ¥ (ser wy o) ugs (o 1) °2¢ 0 0 uUfA uga
SIZ0°6SE- EIZTO'6LI- MILE¥ ZZS NOCIP 08  X0000°C

8570°55- CEL6 PZT u(BsSB 11 upsze' X0000°Z AT -OA DA 21
‘0 T666°6L1 0000 1 wiyo06 €ST X0000° T WZ +0A DDA 11
udu [ o -0A b
udu [ UjA +0A b

(6ep) eswyd (6mp) queuodwod Jueuodwod (zy) ou
pez|[ewiou eseyd peaz|(ewiou 1ajino) Aouanbaij ajuouwiey W] eeA | BB
01-dCit'6 = 3Jusuodwod Op 5- 0 ®0A LT
(-0A'+0A)A Bsuodsel juafsuel] jo sjusuodwod 1e(ino) § 0 29A 20A

LE R 2

000°62 =dwel ppo'§Z =wou] 81SA[RUR 18]IN0] sassss 1efjiidue [vlIUeIe} g [ IMH

z2h! 9337



11.S¥0

UUT

[ =4

|

]

|

=0 |
b=

<

T‘I'f‘lf]ll‘1l‘lIH‘TI‘I‘I"II“F‘I'I'ITl‘ll"'ll'l"lf11|'ll"III1l'l1]!!"||‘|'lr‘|ll'lf1II1I’1IIII’I‘E§
: . : J s
> : 3 I I (4¥]
: S
: SRS e
: 1 : : : e
5 e
& e P e E B s , ...... i ...... , ...... , ...... ,_’.3
: ThEa G s
: e o o
: Paate e
: : : ; T
y : . : s =
: : : : o
: $ : : // e
! . : et =
- : Ty a
....:......:....._:.............E ...... ;............::/.'....:. .................. Vit
- . T - (=]
: - e : ; w
- g : e
. . E . . _l
% /1/ " =
:/' % . - >
S5 : .
: . : =
. / . (=]
./ : "o
: . =)
...... l......l./....-l......n......|......|......:s.....-n......s...-_—
. L]

i L
[—2—]
==
oo

Lu¢hJuJlnandiuthuLhtnlnid;ud;u;mm

= =) =) i X
Ty

IRURSFRORANAC RS FASRA

(=] o = = =] o (=]
. (Ty] . [Te] 0 (V]
wn . - . ™ . fu ' —
- m (q¥] —

-1.50

SOU-UH
-1.9786

>0 A= Jd—=Z



queated  yoC¥'9 = woj3l0]s|p dJuouwley [elol

LIPS 081- WLEAT C¥S- NSBSI BSC TN90SI°BZZ X0000°6 6
6190°06- CLEG6 60  WSLEL"T wgyol- 1 00008 ]
WIEYY "6~ S686°6L1 w8008 € wzige' g X0000° L L
LBTO OLT- 96Z0°06- WSZIS'9 wsgpi e X0000°9 9
1S10°001 - WII@6 ST~ WSIIL'6 wi9gl 9 X0000°S 5
7896° 68~ 0lL0’ 06 wgsee 1 weILZI B X0000° ¥ ¥
SOP6 6SC- PLP6 6LT- waLOC L1 wLEs L X0000° € 3
1666 68- 6666°68  WBL05°09  WSIPS BE  X0000°7 i
‘0 1666°6L1  0000°1 wgpl0 LE9 X0000° T 1
(6ep) eswyd (Bep) queuodwod Jueuoduwod (zu) ou

pezy[ewiou eseyd pezj[eulou 1ejinoj Aouenbei) Jjuowmiey

10-00Z9° L = jusuodwod op

{anoa) A @suodsea Juejsuel)l Jo sjusucdwod iajine]

LR R R R

000°'§z =dwe3 ggo'sZ =woul sysA{eur 187IN0J) ssssss

(98] wg WERLT PIL)UTS WEELI ¥IL O UTA uga

s

S8888088880

LEL RS LR 2]

T
e[1] 1911V .
T Ll T T T

queaaed 6Z16°C = UOJ31303S|P dfjuouiey [eIO]

PSPRCEST-  TORRCL- UIL9E'BE6 UISSE'ZOC X0000°6 6
P160°STC- CIZ60°SPI- ULBPI'SIS UFEB6°S9T X0000°8 8
§1Z0°€8Z- €ZZO'COTI- noBIL'T ULELL 9SS X0000°L L
(T4 00 LSk SLYT Nigeo’ T usg0Z " TSL %0000°9 9
TOPE T1C~- OIP6 TELI- MSOTE’Y ngosec" 1 X0000°S s
LELP 6LE- SKLP 66- NLFIB91 noaTy"s X0000° ¥ 1]
TPIS 0BT~ WZIS6 PIS- NG995°566 NISBL OIC X0000'C £
BL66 68~ Y100° 06 wg9 i1 6¢C wggos "l Xp000° T T
0 T666°'6LT 00001 wypiZ ZIC X0000°7T 1
({Bep) eswyd (Bep) quasuodwon 3ueucdwod (zy) ou
pez|ewiou eseyd pezjyvwiou 1eyano} Asuenbai) ofuour ey
10-aze6 L = ausucdwod 2p

(anoa) A esuodsel jue[suvi] jJo sjusuodwod 18]1n0)

000°5z =dwal Q00°SZ =woul sisA(wue 18[IN0)

¥0005°Z = (anoa)a 3% esuwasisai andano
S68T° 09 = ufa 1% souwis|se1 nduj
aslc o8- = UjAf (ANOA) A
$0115]1271091RYDd Iajsuel] {eubys- | [vus ssse
T1+a5P1°S 1]
0000° 001 aweleq
‘0 820
‘0 xqo
0 nwa
0 jda
SI+@(6Z"1 o1
X1
jda
wb
peieq
noL6s SLY 1emod
uzZL08 508~ SA
uggzs Ie- oqAa
wzL08° 508 8oA
wgaLT 0L eqa
ngres-oce ay
ngsoece qi

udu: g 1epow
[b:g Juewsie

81035 [suwil uojiounf ae(odiq sess
wzio08 S08 = ANOAIQ WEBLT PIL = ujAtg 0000°S = DOALO+

‘0 s| ew|] uofIe[nU|s 11® sy snaeis jujod Bufie1edo seyss

l.‘..-.-‘C.‘ICCC".'!.C....CC...‘C‘..
e[} INdINO »

L R R R

S SR SRENEIAANNERRNNIANRTIRERINRININS

seseannsnen
pue*
(9] wg WEBLZ FILIUIS WEELT PIL O U[A ura

STSILE
(anoA)a 9o  Inoj°
ny nyoo’  uelIl’
uja (anoa)a 1

powou 7=
g1-ef=s| 007=Jq udu udu j(epow’

ZuHi=] 2@ peloub| eq ued 103171oeded 8yl IBIAON »

(9o] Wy weELZ ¥IL)U]S WEBLI ¥IL O UTA uia
udu @ UjA INOA 1b

5 UJA ANOA 71

%5 INOA DA L3

S 0 29A 204

g worqoid ‘IMH




1.35674

<

2.TRO

S
-2
=0
>

. . . .
Illlilllllllllllllll

1.29

o

IIIIIIIIIlliiIIIIIIIIIIlIlIII'T

. .
.

A

. R
. - L
Lhﬂ#iznilllﬂlllllIIIFIHII
= = = = = = =
J (=] (=] [=] = o =] L —]
(=] = (=] = [—] (=] =
(=] [ =] (=] = (=] [—) =
o @ ~ w 1) = ™

LWXOXZLUIWLWWM—OZ J=—==zZ

200.0M

116.230M ©

-
o

-



e

b ol — ]
=
A--
om
(]

ow

™~
—
=0
-

- 4

=>
[ &
(=]

e 8
D™~
oz

—
-—
E
'.'.I.::-l"‘1

J

.lI.LI.J.I..l..

. .
. .
. .
. .
. .
. "
. .
- .
. .
. .
. .
. .
P
. .
. .
.
.
. .
. .
. .
. .
v H
. .
.
Les
. .
. .
. .
. .
.
.
Lassessnssssssassass
.
.
.
"
bescsssnmassess
.

"10.0K

lll.ll.L.l..l..J.....

bV
(=]

—

>0d—= EXa0

I...J.....IILI.J.I.I..I...!.....

ol

Vool
10.0X 100.0X

g h
1.0K

FUCN N TP PRRRREY e i s N e
= ;
P2 5 R RO SRS AR SN e e
A
«
. :
- 4 g
L | .
7 4
o S5 :

(=]

.

=

—_

0O e JoV

=]

—

100.0

300.0M

1.06

10.0





