Name:  _____________________________ (please print)

Signature: __________________________

ECE 3455

Final Exam

 May 1, 2002

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 180 minutes to work on this exam.

5. This exam has 15 pages, including the cover sheet.  Raise your hand if you are missing a page.

1  ________________/20

4 ________________/20   

2  ________________/20

5 ________________/20 

3 ________________/20   
6 ________________/20   

Total ________________/120

There are 20 extra-credit points on this exam.  You may do any combination of the problems, for a total of up to 120 points.

[image: image1.png]1. (20 points) The op amp in the circuit shown may be considered “ideal”. For this circuit, do

o the following. For parts b) and c), be sure your graph is neat and carefully labeled with
appropriate axis titles and units.

a) Find the transfer function Vo/V;.
b) Sketch the magnitude Bode plot on the graph paper provided.
c) Sketch the phase Bode plot on the graph paper provided.
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[image: image4.png]2. (20 points) In the circuit shown below, the source resistance is specified. The transfer
function V,/V, has two breakpoints. Find values for A,, R,, and the capacitances such that”

i) abreakpoint due to C, occurs at 30,000 rad/s,

ii) a breakpoint due to C, occurs at 500,000 rad/s, and
iii) the magnitude of the gain v,/v; at dc is 12 dB.
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[image: image6.png]3. (20 points) The BJT shown below is operating in the linear region. You may assume this
without proving it. The transistor has Va = 0 (r, = ), B = 100 and Vcgsar=03 V.

a) Find the current gain i/i; in the passband.
b) Find the input resistance R; in the passband.
¢) Find the output resistance R, in the passband.
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[image: image9.png]4. (20 points) The input signal to the circuit shown below is a sinusoid of amplitude 1 V and

frequency 5 kHz. The dicdes may be modeled with a constant voltage drop of 0.7 V.

a) Sketch the waveform at output A. Clearly label the amplitudes on your sketch.
b) Sketch the output waveform v, as a function of time.

c) Calculate the average output voltage. = / é 2
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[image: image10.png]5. (20 points) The BITs in the amplifier below are characterized by V4 = o (r, =), =100
and Vcgsar = 0.3 V. The capacitances may be considered very Targe. The supply voltage as well
as the source and load resistances are shown in the figure. Design the amplifier (that is, choose
the remaining resistances) so that r; = 5 k€, rp = 2.5 kQ, the output resistance R, = 5 kQ, and
the overall voltage gain v./vs in the passband is 1000. Additional constraints for each BJT are as

follows.

iv)  The dc voltage at the base, Vpp, should be about 1/3 the power supply voltage.
v) The de current in the voltage divider that feeds the base should be about one tenth the dc

emitter current. -
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[image: image11.png]6. (20 points) The BJT in the c1rcu1t below is characterized by V4 = o (1, = ), B = 100 and

Vepsar=03V. /2
2 So RJ2
a) Find the gain in the passband. ,2/ St
b) Find Cg so that the low-frequency cut-off is 100 Hz. R 2 2¢ kJ}_
¢) Find Cc so that the high-frequency cut-offis 10 kHz. *
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