ECE255
Exam 3

November 4, 2013

Name:

(Please print clearly)

Student ID:

INSTRUCTIONS

This is a closed book, closed notes exam.
Clearly mark your multiple choice answers in th& teooklet.

When the exam ends, all writing is to stop. Tlis0ot negotiable. No writing
while turning in the exam/scantron or risk an Ehea exam.

All students are expected to abide by the custonadiycal standards of the
university, i.e., your answers must reflect onlyiyown knowledge and reasoning
ability. As a reminder, at the very minimum, chiegtwill result in a zero on the

exam and possibly an F in the course.

Communicating with any of your classmates, in amngluage, by any means, for
any reason, at any time between the official sththe exam and the official end
of the exam is grounds for immediate ejection frihyvd exam site and loss of all
credit for this exercise.
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1) What is the configuration of the multi-stage ampftishown below?

(1) CC-CE-CE (2CE-CE-CC (3) CC-CE-CC
(4) CE-CE-CE (5) CB-CE-CC (6)éoof the above
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2. What is the configuration of the multi-stage amelishown below?
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(1) CB-CC (2) CE-CC (3) CE-CB (4) cC-CcC

(5) CE-CE (6) None of the above
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3. For the amplifier shown below known as double cdscwhat is the gain |Av|? All transistors

are identical.
Note since di=lc=lcs, therefore g1=gm>=0ma, fo1=ro2=ro3, 1= lr1= fx1

Assume §£>>r;

0 0
0,

(1) gl (2) gn'ro’ (31 (4) @ro”
(5) gnrolrz (6) None of the above
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4) For the circuit shown below,® (Bias currents for £and Q are indicated on the Figure)

AssumeB=100, Va=w, Vge (0n)=0.7V, r=25mA, V+=5V. (Assume=1).

(1) = 500k2 (2)= 5kQ (3)= 250k2 (4)=1.5MQ
(5) = 1MQ (6) None of the above
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5) What are the values ofRsee the signs in the following circuits) for fielowing common-
base (CB) and common-gate (CG) circuits?
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We know g, of both transistors is 0.5 mS apg:100.

(1) About 13 K2 for (a) and 12 & for (b)
(2) About 1.98 K for (a) and 2 R for (b)
(3) About 2 K2 for (a) and 1.98® for (b)
(4) About 1.73 & for (a) and 1.72R for (b)
(5) About 1.72Q for (a) and 1.73) for (b)
(6) None of the above
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6) For the amplifier below. Choose value of €0 that it can be neglected at a frequency ofHfl k

+Vpp =12V

Uy

We useC, 2 10i as the design rule.
27fR

(1) C;<0.178 nF
(2) C1 <1.78 nF
(3) Ci<17.8 nF
(4) C,>0.0178 nF
(5) C1,>0.178 nF
(6) C,>1.78 nF
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7) What is the common-mode gain ([Avfor the circuit shown below&ssumingBe>>1 and £>>1.
What is the differential mode gain ([&vfor the circuit shown below?
[Answers: first common-mode gain; second differ@ntiode gain]

Note: pay attention to how output is taken

+3V

1

R[:': RC=
100k 100 k&2

Vo

-3V

(1) ~0.58;=50 (2)=0.02;~50 (3)=0.58;~100 (4)=25;~1.15
(5) <50;~0.58 (6)=1.18;=50
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8) For the differential amplifier shown below, whatigtput resistance @) for ac small signals
between ¥; and w,? Assume Bi=Rc=R;=20kQ, =0, Vge(ON)=0.7V, and ¥=25mV. The

output resistance for Q; and Q is infinite. V+=5V and V-=-5V.

V-l-

0 4
V-
(1) 10 k2 2) 20 K2 (3) 30 K2 (4) 40 10

(5) w (6) None of the above
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9) What is the value of output impedance)(Rr the current mirror shown below? Assufiveo,
Vee(ON)=0.7V, Va=100V

10kQ Jr

(1) (2) 232i (3) 107K2 40 (5) 116K
(6) None of the above
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10.What is the output current lo for the currenirse in the following circuit ifrg=50 nA,Ky' =25
HA/N?, V1n=0.75 V, Vss=5V, andr=0.0015 V*?

JOT
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=M 1 M, =X
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+
Vs
—Vss
(1) = 50 HA
(2) ~ 100 pA
(3) = 150 pA
(4) ~ 200 pA
(5) ~ 250 pA

(6) = 300 HA



