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ECE 3455
Exam 1
March 3, 2001

1. This exam is open book, open notes.

2. Show all work necessary to complete the problem on these pages. If you go on
to another page, indicate clearly where your work can be found. A solution without
the work shown will receive no credit.

Show all units in expressions and figures.

Do not use red ink.

You will have 90 minutes to work on this quiz. _

This exam has 8 pages, including the cover sheet. Raise your hand if you are
missing a page.

Al

1 /125
2 /40
3 /35

Total /100



[image: image2.png]1. (25 points) For the transconductance amplifier shown below, do the following.

a) Find the transfer function T(®) = V/V,, in terms of Gy, and the other circuit parameters.
b) Find the input impedance Z; seen by the source v,.

©) Plot the magnitude of Z;, expressed in dB, as a function of log @ on the graph below. To do
this, use the "straight line approximation" that we used for plotting magnitude Bode plots.

Re=fobx f, = 10 Rz

MENTT I A
SN R R
L 3 PRl
Ly 1 F LT
AR I Y 0 8 1 | I
N 0 OB N O O 3 0§ | I

n IR0 IS R 0N A O O O ¥ 1| O W
AN N I N Y o™ NI 1 M OO O
L1 i NS T T
T .- e L L LR T TS 1T T T 1]

ITCC T OB B o= = piipumanonl

IR N O O I I NN 290 I I 0 1 O
T Ty
| N 4 R O O O O I OO
U1 O R IO A N I A I T OO MO 0 O X O T
AT I N N O O O O OO O A B | DO O
AR IO N N LM N O T O RN N
I | A Y I

L L LT ]
AT IOV O I 9 320 O LLIE 1

bo

Ho N1 —

Zo N1 O Y O 0 YOO O O P I A
AR I R O A O OO £ IO O
DU RO N W N O O 1 OO OO I 0 O i
AR NN N 0 N O A O Y O O 11— I
O L L T T e T T — 1T T
ID\. 103 ’0“’ /of
w (red/s )

S VexT Phee A pRBuysis



[image: image3.png]Room for extra work...
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[image: image4.png]2. (40 points) A transfer function T(o) has the following characteristics: (i) two zeroes at ® =0,
(ii) one pole at 800 rad/s and another at 4000 rad/s; (iii) two zeroes at 10,000 rad/s. Itisalso .
known that the magnitude of T(w) is 40 dB at ® = 5000 rad/s.

a) Write an expression for the transfer function T(@). Be sure your function has the proper
multiplier so that the magnitude is correct.
b) Sketch the phase Bode plot on the graph provided on the following page.
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[image: image6.png]3. (35 points) Design an op amp circuit that has two voltage inputs v; and v, and that provides
an output given by

‘ t
| v, =10057 [v,dt +0.5v,
0

components, including op amps, in your design. Assume the op amps are ideal. If you use
capacitors or inductors in your design, you may assume that at t = 0, all capacitor voltages and all
inductor currents are 0.

The impedance seen by eag?ninput source must be 2.2 kQ. You may use any number of
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