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1 ~ Consider the voltage reference circuit shown in Figure 1. Determine vo, &, and f.
(a) When Zener diode is in breakdown, Why ? (10%)
(b) When Zener diode is not in breakdown, Why ? (10%)

2 ~ For the PMOS common-source circuit shown in Figure 2, the transistor parameters are:

Vrp=-2V, K=1mA/N?, A=0, Cgs=15pF, and Cge=3pF. (a) What is the equivalent Miller
capacitance? (b} Determine the upper 3dB frequency. (¢) Draw the hybrid-x model of a

small-signal circuit and find the midband voltage gain. (20%)
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3 ~ For the circuit in Figure 3, (a) derive the expression for Vo in terms of Vjy and Vs, and

(b) find Vo  if Viy=1+2sinwt mV and Vip= -10mV. : (20%)
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Figure 3
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The CS amplifier of Figure 4. Assume the MOSFET is specified to have V=1V, ka=4mA/\V/?, A=0.
(a) Design for Ip=0.5mA, Vs=3.5V, Vp=6V and Vpp=15V. Specify the values of Rg and Rp. If a
current of 2pA is used in the voltage divider, specify the values of Rgy and Rgs. Give the values of
the MOSFET parameter g, and 1, at the bias point (Va=100V). (b) Draw the hybrid-r model of a
CS amplifier small-signal circuit. (¢) Determine R, R,, and the overall voltage gain Ay when

Reig=100kQ and R =20k (20%)
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Consider the circuit shown in Figure 5. First, note diodes D; and D; are included to make design
(and analysis) easier and to provide temperature compensation for the emitter—base voltages of
Q@ and Q.. Second, note resistor R, whose purpose is to provide negative feedback. Using Vg |
and Vp=0.7 V independent of current, and B=c, find () the voltages Vgzs, V&1, Vi1, Vs, Ves and
Vee, initially with A open- circuited and (b)}then with R connected. Repeat for =100, with R

open-circuited initially, then connected. (20%)
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