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1. For the circuit shown in Fig. 1(a), assume V;, has input waveform as shown in Fig. I(b).
(a) If both diodes are ideal model, plot the output waveform of V,,,.. [5%]
(b) If both diodes have a constant voltage model with a turn-on voltage of 1V, plot the
output waveform of V,,,,. [5%)]
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2. For the equivalent circuit in Fig. 2, (a) derive the voltage gain (4, = v,,/vi,), [5%] and (b)
plot the Norton equivalent circuit seen at v,,,. [5%]
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3. For the circuit inown in Fig. 3, assume C is larée enough, V=26 mV, =100, V,= 18V,
and Vy = 0.7V. (a) Determine its operating point (I, V¢r), [5%] (b) plot its small-signal
model, {5%] and (c) find its voltage gain (4, = v,./vi), Rin, and R,,,. [10%]
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4. For the two circuits shown in Fig. 4, assume V,; = oo and capacitors are large enough,

derive their voltage gain (4,= v,,/v;,), respectively. [10%]

Fig. 4(a) | Fig. 4(b)
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5. For the three circuits shown in Fig. 5, using the small-signal model of MOSFETSs below,
derive their voltage gain (4, = v,,/v,,) and output resistance (R,,,) seen at v,,,.. [30% (10%

for each)]
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6. Determine /, and /, of the two circuits shown in Fq, 6. Assume all the BJTs have the same
characteristics and neglect the base current. [10%]
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7. For the circuit shown in Fig. 7, the operational amplifier has an open-loop gain of 4.
(a) If 4, = oo, derive Vo, / V. [2%] (b) If A, # w0, derive Vo, /Vi, again. [3%] (c) Prove that

the error for the V,,/V;, in the previous two cases is approximately equal toAl(l +ﬁ).
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