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1. Mark each of the following statements True (T) or False (F). (Need NOT give feasons.) (20 pt.)
(a) The typical diode can never work in the breakdown region except the Zener diode.
. (b) When typical diodes work in the breakdown region, they will definitely break down.
(c) Diodes can be applied for the rectifier and limiter circuits.
(d) The small-signal model of a typical diode in the forward region is a resistance.
(e) The small-signal model of the Zener diode in the breakdown region is a DC voltage plus a resistance.
(f) The power used for the amplification of a signal mainly comes from the AC power.
(g) The input terminals of an OP AMP are virtual shorted because their input currents are zero.
(h) If we need a closed-loop gain which is finite and predictable, the very high gain of an OP AMP makes
it impossible to use by itself. '
(1) When designing an amplifier, there typically exists a tradeoff between gain and bandwidth.
(j) The supply electricity of the wall outlet in Taiwan is 110 V, which represents the peak amplitude of the
electricity.

2. A transmission line has a voltage drop of 10% and resistance of 10 Q. (a) Find the root-mean-square
(rms) amplitude of the current flowing through the transmission line for AC supply of 200 V peak

amplitude. (b) Find the line loss, i.e., the power consumed in the transmission line. (10 pt.)

3. The transistors in the circvit have =100 and lVAl =50 V., Find Ri, and the overall voltage gain

4 = %ig .(20pt.)
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4. In the circuit, O1 and (O have following parameters: &/ [%?) =2mA/V?, K [%
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j =0.2 mA/V?,
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V,=V,=1V,and A=0.Find (a) V;; that makes V,;, of Obe 4 V. (b) AVE%.(C) R, . (d) The

1
i

maximum allowable input amplitude of v,. (Hint: Besides saturation, you must also guarantee voltages at

all nodes are not larger than ¥,, =9 V.) (30 pt.)

+9F

| o
v, &
o W

Vo '_] ’
Qz R"

5. A MOS differential pair with the drain resistors R, implemented using diode-connected PMOS

transistors, O, and Q,,as shownbelow.Let O, and Q, bematched, and O, and O, be matched as

well. Assume g, =g, =8 = &me =1 MA/V and =7, =r,=r,=10kQ, find the differential gain

A, = %d (20 pt)
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