UNIVERSITY OF CALIFORNIA
College of Engincering
Depariment of Electrical Engineering
and Clamputer Scicnces

Midterm | EECS 140

B. F. Boser - closed book, 5.5 x 8.5" summunary ¢k - Fall 1999
Drevice Parameters {except where otherwise noted):
Parameter ) Unit NMOS PMOS

Threshold voltage, ¥y ¥ ] -1
Giate capacitanee, Cpy i jam’ 5 ' 5
‘Transconductance coefficient, k=pt,, - Mﬂt’z B2 100
Channef length modulation, A(L), L in pm V"_ ] n.1T. £, 1/L
Fuudy effoet coeflicient, y \(V 0.3 0.5
Surface potential, 2y Ty 0.6 0.8
Crverlap Capucitances Crn. - WOSFum

Drain and searce area
£ero bias junction capacitance

AS-AD W-lum

Corp— Capn— 1F um?

Built-in jusietion potential yy 0.5V
Fractivnal lempensture coelicieni of resigtar 1 AR
i TOF = — - = _ 100t ppem 1207
Ko
i Hase-Limifter voltage temperature dependence dler
?f"‘_ ol —I ﬁiﬂ'r:” lqu-‘-_"

- Show your calculations on exam sheets {no credit for numerical result only) -

Solvtion

Result summary:

Problem1 a) R=_23%54
b) Tor= 433% ppm 1#1‘:
Problem 2

Problem 3 a)
by = 2.3 MHa
Problem 4  a) Ci= O
b} fu—_Fi.3 M
Problem 5 @ Vo= L9V
by C- HE3IF

Name: (5 points)

(5 points)
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- Each Problem is wortk 18 points-

Froblem 1

a} Tind the value of R such that I,,—230pA at mom temperamre, Assume A—{ and B—eo.
b} Find TCr of L. for R=1k€2 {this i3 not the correet answer {or (a4} }

i 45 ) g
ERES i g wfoifedliooe BfTW=d
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- M - 2omv = 233.54b
= prbwn = o.zs‘m'l”‘m _;_:_______1

_ - 9o . 1 _ L ER
@ We= 1.0 317 = 7 ®Ror

= 4333 ppm [oc.

T = 3333 pom [°C 4 (000 ppm [°C
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I'roblem 2

Find the drain corrent [y in M1, Assume that all devices operate in the forward active
region and A=0, (W/L)= 10, (W/T.),= 100, (W/Lh=(W/L., R-10kQ.
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I'roblem 3
In the eircuil below, the DC valuc of V; is adjusted such that V=2V

A} What is the low frequency small sipnal voltage pain A —v,/v; 7
b} Find the pole frequency f; of Ay = Ve Vig.

-

Ave = —Gm (n:. Il My) = — €32.55- GGhdb =421

L = L = 233MH
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Proablem 4

a) Inthe circuit below, C, represenis the intrinsic and extrinsic capacitances associated
wiih M1. Find the value of C,. Hint: Diraw the small signal model for the cirenit,
Use AS=AD=W-5pm.

b Assuming C,=100{T {not the correct answer for (a)! }. {ind the pole frequency fo of
the small signal current pain Ails)=igs/ise.

< Wbt e
&hb el |
e
athes caps G ! ‘

Q) Gz Cys +Cob [ Coq B Cox +Go = BIF SF=S83HE

1100
Vello = 5V + Vg5 ) Ves = W+‘1“ﬁﬁ“‘ = 1 4nH/
Cdbo -

Vb = SV 144V =2 041V  (Cdb = AD ———=
K (FE{pm® v %
= Gdlo M — 134) fF

0.5
2 (x = BY4F+ BYylee = St3 F

' =14 A = 0.84F
Dfpl'_rn-'c,c P ol s 0 5

(\0 _L— 0’1%};“45 — ?-H?MH;'_

o6 £
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Problem 5

a) Ful the larpe sipnal value of V, for V=0V Bowars: M1 has body ellect!
b) Find the value of O for which the bandwidth of the circuit goes to infinity ( i.c, all
pules and woros cancel).

_@ Vo = Vi + @Guwum -‘[_1)
% Vlrﬁw(ﬁ?o—c_' {"1)‘””3“/

i,g Ve Vm>(£+ }ans)
0.5 = :o(u —13¢) (1+08) D Ve =133V

L I

B - ips IEy s ndiasle
o fim o it | Corpn Tt ST
%mb— rarm F?.YT% T ~—L:‘1?1m5 m = 0.412mS = 210

2=p =') G = _%m a! g5 = q_q}gmy([ul{“zu}kllmq

Cp= Kook

Page b ol b




