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ECE 3355 — Exam #2 ONLINE
April 18, 2020

1. This exam is open book, open notes. Please turn on your video feed
during the exam.

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

3. Show all units in solutions, intermediate results, and figures.

4. If the grader has difficulty following your work because it is messy or
disorganized, you will lose credit.

5. Do not use red ink. Do not use red pencil.

6. You will have 90 minutes to work on this exam, and an additional 15
minutes to scan and upload to Blackboard. You must STOP work when
time is called. You MAY NOT use the 15 minutes scan time to continue
work.

Choose three of these problems to work on, and indicate by circling the
problem numbers which ones you want me to grade. No additional credit
will be given for working on a fourth problem.

1. 133 1/3
2. 133 1/3
3. 133 1/3
4. 133 1/3

/100




Room for extra work



1. (33 1/3 points) In the circuit below, the diodes are modeled using a piece-wise continuous
model with Via=1.5V, rp =100 Q, and Is =2 mA.

Find v,. Be sure that any guesses you make as to the state of the diodes are tested. Even if your
guess is wrong, you will get credit for proving it is wrong.
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Room for extra work



2. (33 1/3 points) For the circuit below, the diodes are modeled using a piece-wise linear model
with Vaa=1.0 V,p=5Q, and Is = 0.

Find vo for vi=0V, 2V, and 4 V. Be sure to prove that your diodes are in the state you assume
them to be in.
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Room for extra work



3. (33 1/3 points) A 20 V Zener diode is connected into the circuit below. In the breakdown
region, the diode is rated at a resistance rz = 30 Q at a current of 50 mA. The Zener is intended to
provide a constant output voltage vo of approximately 20 V to the load Ry.

a)
b)

©)
d

Find the model voltage Vzo for this Zener diode.

Using the value of Vzo you just calculated, and rz as given, find the output voltage vo for
a load voltage R. = 500 Q.

If the power supply Vss can vary to as high as 110 V and as low as 95 V, use the small
signal diode model to find the corresponding variation in the load voltage.

Repeat part c) for a load resistance Ry = 10 kQ.

Vss = 100V
Rs=1.6kQ
+
X o Sa
-




Room for extra work



4. (33 1/3 points) For the BJT below, the rated value of B is p = 100, and Vcgsar = 0.4 V. The
BJT is biased in the linear region.

a) Find the BJT terminal voltages Vs, Vi, Vc. These are not labeled on the diagram since
you should know what they are! Be sure to conduct the tests necessary to prove that the
BJT is in the linear region.

b) Suppose that in actual transistors, § can be larger than the rated value. Is it possible that
in this circuit, a higher value of B will cause the BJT to be biased into a different region
than you found in part a)? If so, what is the smallest value of B that will cause this to
happen?
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1. (33 1/3 points) In the circuit below, the diodes are modeled using a piece-wise continuous
model with V= 1.5V, rp =100 Q, and Is =2 mA.

Find vy. Be sure that any guesses you make as to the state of the diodes are tested. Even if your
guess is wrong, you will get credit for proving it is wrong.
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2. (33 1/3 points) For the circuit below, the diodes are modeled using a piece-wise linear model
with Va=1.0V,rp=5Q, and Is=0.

Find vo for vi=0V, 2V, and 4 V. Be sure to prove that your diodes are in the state you assume
them to be in.
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3. (33 1/3 points) A 20 V Zener diode is connected into the circuit below. In the breakdown
region, the diode is rated at a resistance rz = 30 Q at a current of 50 mA. The Zener is intended to
provide a constant output voltage vo of approximately 20 V to the load Ry.

a) Find the model voltage Vzo for this Zener diode.

b) Using the value of Vzo you just calculated, and rz as given, find the output voltage vo for
a load voltage Ry = 500 Q.

¢) Ifthe power supply Vss can vary to as high as 110 V and as low as 95 V, use the small
signal diode model to find the corresponding variation in the load voltage.

d) Repeat part c) for a load resistance Ry, = 10 kQ.
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4. (33 1/3 points) For the BJT below, the rated value of p is B = 100, and Vcgsar = 0.4 V. The
BJT is biased in the linear region.

a) Find the BJT terminal voltages Vg, Vg, Vc. These are not labeled on the diagram since
you should know what they are! Be sure to conduct the tests necessary to prove that the

BIT is in the linear region.

b) Suppose that in actual transistors, B can be larger than the rated value. Is it possible that
in this circuit, a higher value of § will cause the BJT to be biased into a different region
than you found in part a)? If so, what is the smallest value of B that will cause this to
happen?
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