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Problem 1 (10%)

For the circuit shown, plot the input-output characteristics (Vo VS. Vi) for
-0 < Vj, <+ . Assume the diodes are ideal. Please label all the important breakpoints

for full credit.
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Problem 2 (20%)

For the circuit shown and the input waveform given, plot the output waveform for the
duration of the input waveform for the two cases below. Assume the diodes are ideal and
the capacitors are initially not charged. Label the most positive and negative output
levels. Please note that this problem asks for the transient behavior of the circuit, not its
_ steady state.
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Problem 3 (30%)

For the circuit shown below assume that all Vgg’s=0.7V, =100, V¢ equals 2.5V,
|VcEsa=0.2V and the Early voltage is oo.
1 0 (a) For the circuit shown in part a), if Rej=Rc2=1K, what are I¢;, Ic2, the output voltage
_ and the voltage across R¢;?
i 5 (b) For the circuit shown in part b), if Rj=R», R¢;=1K and R¢>=0.5R¢;, calculate I¢; and
Ic2 , the output voltage and the voltage drop across Re;.

—

(> (c) Which bias technique would you choose and why?
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Problem 4 (30%)

For the circuit shown Is= 5*10"°A, =100, Early voltage is o and |Vcg s./=0.2V.
Assume the capacitors are large

ﬂg (a) Calculate the small-signal parameters for both transistors.
(b) Draw the small-signal model for the circuit shown.

(o (c) Calculate the input and output impedances (R, and Roy), voltage gain and current
gain (Ayand A;). (Note: The current gain is defined as the ratio of the currents flowing
in the output 500hm resistor to that of the input 50 Ohm resistor).
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Problem 5 (10%)

For the 5 devices shown in table below list their regions of operation. Assume
VBE_.ONzo-TV and VBC?0N=0.5V.

Device Vs (V) Ve (V) Ve (V)
1 PNP 1 2 1
2 NPN 1 2 1
3 PNP 0.3 2 0.8
4| NPN 0 0.7 05
5 PNP 2 2 2.5
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Bonus (20%)
For the circuit shown below assume the Op-amp is ideal

19 (a) What is Vg in terms of Vi, Is, and R;.

( (b) IfIs=5%10"°A, Ry=1K and Vg ox=0.7V, for what value of V;, will this circuit cease
to operate at room temperature.
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