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ECE 3455 Electronic Circuits and Devices

Final Exam
May 3, 2000

DO NOT OPEN THIS BOOKLET UNTIL YOU ARE
TOLD TO BEGIN

1. This quiz is open book and open notes. Any calculator may be used.

2. You will have 180 minutes to complete this exam.

3. Show all work on these pages. Show all work necessary to complete the
problem. A solution without the work shown will receive no credit.

4. Use appropriate notation.

5. Do not use red ink. Do not use red pencil.
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1) /45
2) /35
3) /40
4) /35
5) /45

Total /200



[image: image2.png]1. (45 points)
a) Find the transfer function V/V, in terms of the parameter A, for the circuit below.
b) Calculate the value of A, that will make the magnitude of the gain in the passband equal
to 10 dB.
¢) Plot the magnitude and phase Bode plots for this transfer function. Use the graph paper
provided on the following pages. Credit will be subtracted if axes are not labeled and
numbered neatly.
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[image: image3.png]Room for extra work.
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[image: image5.png]Magnitude Bode Plot
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[image: image6.png]Phase Bode Plot
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[image: image7.png]2. (35 points) Find the output voltage v, as a function of the input voltage vi. Assume the op
amps are ideal.
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[image: image9.png]3. (40 points) In the circuit below, the diodes are characterized by V= 1.0 V, 1p =0, and Is =
0.
a) Make a plot of the transfer characteristics, that is, make a plot of v, as a function of v;, for

values of v; from 0 to 4 V. Credit will be subtracted for graphs that are difficult to read
or not properly labeled.

b) Assume that a dc bias voltage Vi, and an ac signal vy(t), are connected as shown below.

The bias voltage has the value Vs =175 V, and the ac signal is v,(t) = 0.5 sin(ot). Plot
the ac component of the output v,(t) for one full cycle of v,(t).
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[image: image12.png]4. (35 points) A common base amplifier circuit is shown below. You may assume without
proof that the BJT is operating in the active region. Also, p = 100, and Vegsar =03 V.
a) Find the dc terminal voltages Ve, Vs, and Vg, and currents In, I, and I,

b) Draw a small signal equivalent circuit for the BJT and all components connected to it.
©) Find the input resistance R; in the passband.
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[image: image15.png]5. (45 points) The BIT shown below is intended for use as a digital logic inverter. The design
specifies that when the input is high, the BJT is in saturation, and the output is low. When the

input is low, the BJT is in cutoff, and output is high. The BJT has B =50, and Vegsar =02 -
v .

4) Find v, in the high and low output states, with no devices connected to the output (i.e.,
fanout = 0).

b) Draw a circuit that represents the device in the high output state, with one device
connected at the output (i.e., fanout = 1). Find Vo for this case.
¢) Find the noise margin in the high output state for a fanout of 3.
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