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Circuits & Electronics

1. (10%) Find the equivalent resistance of the terminal a-b in Fig 1.
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2. (10%) Use V; and V: to express the voltage Vo of the op amp circuit in Fig. Z

3. (Total 10%) For the RL circuit in Fig. 3, assume Vs= Vmcosait.
(a) Obtain the transfer function Vo/Vs (5%).
(b) Sketch its frequency response for the magnitude in dB scale. Mark the magnitude and the frequency of the half power

point. (5%)
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4. (10%) Plot the input/output characteristic of the circuit shown in Fig. 4 using the ideal model.

5. (10%) A p-type semiconductor has the doping level Ny = 1.5 X 1016 /cm3. Assume thatn; = 2 X 10'%/cm?. Find the hole
and electron concentrations (you must specify what value is hole concentration and what value is electron concentration).
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6. (10%) Express the voltage gain of the circuit in Fig. 5. Assume small signal parameters are gm and 7;; and assume Va=co.
Assume the emitter current and the collector current are approximately equal.
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7. (10%) Determine the voltage gain of a follower driven by a finite source impedance of Rs in Fig. 6. Assume small signal
parameters are gm, T, and f and assume V= co.

8. (10%) Determine the value of W/L in Fig. 7 that places M1 at the edge of saturation. pt,,Coy = 50UA/VZ, Vip= 0.5V and A= 0.
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9. (10%) Determine the voltage gain of the circuit shown in Fig. 8 if A>0. Assume small signal parameters are gm and ro.

10. {10%) Compute the voltage gain of the circuit shown in Fig. 9, if A=0 for M1 and A>0 for M2. Assume smalil signal
parameters are gm and ro.
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