Name:  _____________________________ (please print)

Signature: __________________________

ECE 3455

Exam 2

 April 12, 2003

1.  This exam is closed book.  You may have a crib sheet consisting of one 8 ½ x 11” sheet of paper written on both sides (or the equivalent area on another medium).  You may use any calculator, but no computers or laptops are allowed.

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.

3. Show all units in expressions and figures.

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

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

1  ________________/35

2  ________________/30

3 ________________/35

Total ________________/100

[image: image1.png]1. '(30 points) In the circuit shown, the diodes can be modeled with a constant
voltage drop of 0.7 V.

a) Find the output vy if v, = 5 V and v; =5 V. (20 points)
b) Find vy if v, =0V and vz = 0 V. (10 points)
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[image: image3.png]2. (30 points) Design a circuit for a dc power supply that uses a full wave bridge
rectifier and operates from an input sinusoid at 60 Hz. The available diodes can be

modeled with a constant voltage drop of 0.7 V. Your dc supply should satisfy the
following characteristics.

» The peak-to-peak ripple voltage should be no larger than 0.15 V for any load’
resistance in the range 250 Q to 350 Q.

» The average dc voltage at the output should be 12 V.
a) What is the required amplitude of the input sinusoid? (1 points)

b) What is the value of the required capacitor? (10 points) :

c) What is the maximum reverse bias that the diodes must tolerate. (10
points)
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[image: image5.png]3. (40 points) In the circuit shown, the diodes can be modeled with a
constant voltage drop of 0.7 V. The BJTs beta=100 and
Vee(sat)=0.3[V].

a) If R; = 5 Kn and R=4 K=, find I and V. (15 points)

b) If R; = 5 K, find the maximum value of R; such that the BJT is still in

the active region, but at the edge of saturation (i.e., just entering

saturation). (15 points) ’

¢) If R~4 Ku, find the minimum value of R, such that the BJT is still in

the active region, but at the edge of saturation (i.e., just entering

saturation). (10 points) 12 v
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