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ECE 3455
Final Exam
December 8, 2003
1. This exam is closed book. You may have crib sheets consisting of two 8 12 x

AW

11” sheets of paper written on both sides (or the equivalent area on another
medium). You may use any calculator, but no computers or laptops are allowe:

. 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.
. You will have 180 minutes to work on this quiz.
. This exam has 12 pages, including the cover sheet. Raise your hand if you are

missing a page.

1 20
2 25
3 /25
4 /22
5 /8

Total /100



[image: image2.png]1. 20 points The phase Bode plot for a particular amplifier is shown in the figure on
the next page. It is known that the voltage gain is 35 dB at a frequency of 1,000

rad/sec. From this information, do the following.
a) Find the transfer function T(w);
b) Plot the magnitude Bode plot on the graph provided.
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[image: image6.png]2. 25 points The linear piecewise current-voltage model for a type of diode knowr
as a “resonant tunneling diode” or RTD is shown below. The slopes of the straigh
line regions are indicated on the plot, as are the x-axis intercepts.

a) Find the operating point (Vp and Ip) for Vpp=1.6 V;

b) Find the operating point (Vp and Ip) for Vpp =3.8 V.
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[image: image9.png]’3. 25 points In the circuit below, the op amp may be considered ideal. The BIT
has ﬁ =50 and VCESAT= 03V.

a) Find the voltage range for v; such that the BJT is operating in the active
region. Be sure to find both the minimum and maximum values of v; for
active region operation.

b) Assuming v; remains in the range you calculated in a), find the voltage gain
Vo/Vi.
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[image: image11.png]4. 22 points The BJT in the circuit below has § = 100 and Vegsar= 0.3 V. You
may assume it is operating in the active region without proving so. The magnitude
Bode plot for this circuit is a pass band filter with breakpoints @y, and ou:
a) Find the voltage gain A, = v/v; in the pass band.
b) Find the input resistance R; and output resistance R, in the pass band. In
finding R;, assume the load is an open circuit.

¢) Find the breakpoints @, and ®x.
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[image: image14.png]5. 8 points Each of the MOSFETs in the circuit below has Vi =2 V, p,Cox = 20

mA/V2, and a channel length of 10 pm. The drain current of Q3is 0.2 mA, as
indicated. Find the channel width necessary for each MOSFET to obtain the

voltages indicated on the diagram. 4 jov
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