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ECE 3455
Final Exam
May 2, 2001

1. This exam is open book, open notes.

2. Show all work necessary to complete the problem on these pages. If your work
is difficult to read or your procedure is unclear, credit will be subtracted.

3. Show all units in expressions and figures.

4. Do not use red ink.

5. You will have 180 minutes to work on this exam.
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[image: image2.png]1. (18 points) For the circuit below, find an expression for v, in terms of v,
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[image: image3.png]2. (22 points) The figure below is a small-signal equivalent circuit model for an npn BIT circuit.
The BIT is biased using a 4-resistor bias circuit, with power supplies Voc = 12 V and ground.

You may assume it is operating in the active region. The BJT current gain is B = 75, and versar
=03V.

a) Draw a BJT circuit that could be modeled by the circuit below.
b) Find the value of ry.
¢) Find the voltage gain v./v, in the passband.
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3. (25 points) Assume that the BJT circuit shown below is operating in the active regior.

3) Draw the small-signal equivalent circuit model, and find the transfer function T(0) = V,/V, in
+ i1 terms of the resistances R., Rni, and Ry», and the capacitances C, and C; (do not substitute
values for these parameters yet).
b) Assume that R, = 200 Q, Ra; =20 kQ, and Ry, = 6.667 k2. Suppose that we want the
: W frequency response of this circuit to-have a low-frequency. break point of 2000 rad/s and a 3-
dB bandwidth of 8500 rad/s. Choose capacitor values C, and C; so that this is the case.
©) Plot the straight-line approximation to the phase Bode plot, using the given resistance values
2 and the capacitance values you calculated. Use the graph on the next page.
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4. (26 points) The Zener diodes in the circuit below have the idealized ip — vp characteristics
shown in the figure, with Vi, = 0.6 V, I =-1 mA, and V; = -6.8 V. Find the state of the diodes
for v; =9 V. Note that it is possible to get most of the credit for the problem even if you make an
incorrect guess, as long as the guess is reasonable and you prove that it is incorrect. If you have
additional time and you wish to make additional guesses, you maybe able to earn additional

credit.
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5. (Yg points) In the circuit below, the op-amps are ideal and their power supplies are +/- 15V,
The diodes have the following characteristics: Vi = 0.7 V, r=0, and Is = 0. The output is v..

a) Choose values of the capacitance C and resistance R so that the period of the output
waveform v, is 4.0 ms.

b) Find the amplitude of the output waveform.

¢) Make a sketch of v, as a function of time. Your sketch should be neatly drawn and clearly
labeled. Be sure your sketch shows the period and the amplitude clearly.

d) Suppose that the resistor labeled Ry on the diagram is increased in value, but the other
resistors remain the same. Describe qualitatively (no calculations necessary) what will
happen to the output waveform frequency and amplitude. Explain briefly how you decided

on your answer.
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