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1. The shunt regulator circuit uses a Zener diode D which has Vz=7.5V at [z=20mA. The dynamic
resistance is 8 Q. The min. value of Vs is 15V, the max value of /; is 20mA.

(a) If the min. allowable Iz is 6mA, find the max. usable of R. (5 points)

(b) Find the line regulation AVo/AVs and the load regulation (AVo/Al). (5 points)
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2. Make a comparison (advantages, disadvantages, etc) between JFET and BJT when used as (a) a low

frequency amplifier (5 Points) and (b) an analog switch (5 Points).

3. The figure 2 shows a multistage amplifier circuit. All the bipolar transistors used in this circuit have a
current gain ($=200), an output resistance of (r,=0) and the base to emitter voltage as they are biased
in the active mode (Ve=0.7V). kT/q=25 mV at room temperature.

(a) Find out small signal gain v,/(v;-v,). (15 points)
(b) If the 3-dB frequency of this circuit is 10 kHz, calculate the required capacitance value of the

capacitor C. (15 points)
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4. Find the voltage gain of the differential amplifier circuit of figure 3 under the condition that /=25 pA,
VEIV, Wi=W5=120 pm, L=Ly= 6um, 1,Cox=20 pA/V?, V,=20V. (20 points)
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Figure 3
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5. Calculate the output voltage V, for the circuit in figure 4. (5 points)
(a) 2V; (b) 4V; (c) 6V; (d) 8V
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Figure 4
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6. Figure 5 shows a noninverting op-Amp configuration. If 4=10000, please calculate R,/R; to obtain a
close-loop gain 4of 10. (5 points)
(a) R/R=6.01; (b) R/R;=7.01; (c) Ry/R/=8.01; (d) R/R,=9.01
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Figure 5

Design the circuit shown in below (i.e. calculate the values for Rc and Ry) to establish a collector current
of I mA and a reverse bias on the collector-base junction of 4V. Assume o=1 and ¥;=0.7V.
7. Calculate the values for Rc=? (5 points)
(@) Re=6KQ; (b) R=9 KQ; (¢) R=9.3 KQ; (d) R=6 KQ.
8. And calculate the values for R =7 (5 points)
(a) R=6KQ; (b) R=9 KQ; (¢) Ri=6 KQ; (d) Rz=9.3 KQ.
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Consider the typical common source MOSFET circuit shown in figure 7, where R&=2.2 KQ, R=56 KQ,
Ry=33 KQ, Ry=4.7 KQ; the transistor parameters g,= 2mA/V, r,=100 KQ, and Vpp=10 volts. Assuming
the impedance of the capacitance C; is small enough for the ac signal of concern.
9. Calculate the input resistance of the circuit. (5 points)

(a) Ry=5.5KQ; (b) R;=20.7 KQ; () R;,=10.5 KQ; (d) R;;=30.7KQ.
10. Calculate the output resistance of the circuit. (5 points)

(@) Ru=5KQ; (b)R,,=10.5KQ; (¢) R,,=5.5KQ; (d) R,,m 4.5KQ.
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