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1. Choose ONE correct answer for each of the following questions: (40%)

(1) N-type faster than P-type transistors (under the same size) in operating speed is due
to (A)carrier mobility (B)carrier concentration (C)electrical field (D)energy gap.

(2) Assuming the reverse saturation current through the diode to be 3nA, what is the new
reverse saturation current when the temperature is raised to 45°C? (A)6nA (B)8nA
(C)10nA (D)12nA -

(3) Which one of the following items is NOT one of ideal OPA characteristics? (A)
Infinite input impedance (B)Infinite output impedance (C)Infinite bandwidth (D)
Infinite voltage gain

(4) Which one of the following items is NOT included in the body effect in MOSFET
transistors? (A)Increasing threshold voltage (B)Reducing gate-to-source diffusion
capacitor (C)Reducing transistor operating speed (D)None of the above

(5) In Fig. 1, the period of the oscillator is (A)1.4R,C (B)1.4(R,C+ R,C) (C) 0.7R,C (D)
0.7(R,C+ R,C)

Fig. 1

(6) The threshold voltage is a function of a number of parameters. Which one of the
following items is NOT included? (A) Gate conductor material (B) Gate insulation
material (C) Voltage between the source and the substrate (D) Drain current.

(7) Diffusion capacitance in diodes is existed when pn junction is under (A)reverse bias
(B) open circuit (C)forward bias (D)short circuit.

(8) Which one of the following about the common base amplifier is NOT correct?
(A)high voltage gain (B)good high frequency response (C)high input resistance
(D)high out resistance
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2. Assuming the op amp to be ideal, calculate the output voltage v, in terms of the input
voltage v,, shown in Fig. 2. (10%)
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3. Assuming the diodes to be ideal, find the transfer characteristic of the circuit shown in
Fig. 3. (10%)
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Fig. 3

4. Describe the voltage doubler shown in Fig. 4, and sketch its output waveform. (10%)
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* ° Fig. 4
5. Calculate the voltage gain of the circuit shown in Fig. 5. (10%)
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6. Find the drain current of My in Fig. 6 if all of the transistors are in saturation. (10%)

Fig. 6

7. Neglecting A and vy, calculate the open-loop and closed-loop gains shown in Fig. 7.
(10%)

Fig. 7
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