EE 115B

Midterm Exam, Group I
Winter 2007

Your Name:

So/ujh'ons

Name of Person to Your Left: Name of Person to Your Right:

Open Book, Open Notes.

Where applicable, place answers inside designated boxes.

Use all approximations specified in each problem.

Make sure your name is checkmarked on the class list when you turn ih your

€xam.
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‘1. Assuming A > 0 and V4 < oo, calculate the output impedance of each circuit. In part

a gain of A; but is otherwise ideal.
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2. Due to a manufacturing error, one of the transistors in the differential pair shown below has twice the width
of the other. The circuit is otherwise symmetric and A = 0.

(a) Assuming V;,1 = Vinp, calculate the bias current of each transistor and the differential output voltage.

(b) Determine the differential input voltage required to force the differential output voltage to zero. (This is

called the input-referred offset voltage of the circuit and denoted by Vps.)
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3. Suppose a new type of MOS transistor has been invented that exhibits the following I-

Ip =v(Vas — Vrr)?,

where 7 is a proportionality factor. Shown below is a symmetric differential pair employi
(a) For small differential inputs, can we consider node P to be at ac ground? Explain you
(b) Calculate the overdrive voltage of each transistor if V;,; = Vipo.

(c) At what value of V;,,; — V;,2 does one transistor turn off? (We denote this value by V;
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Ch .A;ju/e

Q) bii:gm('b'v'—bi/p)
03,= 9, (oV -pVp)
03 = -bY, = g, (V-0/p< g, (bV+0lp) = 29, BVp =0 3

Even tat BIT is ex/’onfnt'a( nof 70“’15[7‘12'( or Cebic , duwas a WM 9"
(he devige is,frodd UM tle circedl o ngmetn'c M wf hae Efwﬁ Anl
tnpuls , p is opng (o be an ac ground.

) Vs, = 52,23, = % faL(VbS"ul%)j ’—“—‘>, b =3 “ij;

V characteristic:

(1)

ng such transistors.

rreasoning. 2

3
3

n,ma:t;-)

> sVp o
al 3mud.

Z}M , L//%/hfb‘ff
y(of/foss("e in St

‘f’or Grc)i I

C) /"l, passes all e erdat = 35
Mq {5 (J 20[902 O'F Co»t(o‘uf/tbh Vvlz ""\/f' = V"w

T V7
Vw,:], L I T \fe\l

for 6,»9-5‘{17

Overdrive =




@

‘4. Shown below is a cascade of three identical CS stages. Neglecting channel-length modulation and other
capacitances, construct the Bode plot of |V,y:/Vin|. Calculate the —3-dB bandwidth of the circuit (i.e., the
frquency at which |Vgy:/Vin| reaches 1/ v/2 times its low-frequency value).
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