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1. Mark each of the following statements True (T) or False (F). (Need NOT give reasons.) (20 pt.)
(a) Provided that the power supplied by the power plant is the same, while the supplied voltage changes
from 350000 V to 175000 V. Assuming that the transmission line obeys the Ohm’s law, the power
dissipated in the transmission line reduces to a factor of 0.25. |
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(b) The small signal model of a Zener diode in the breakdown region is a DC voltage plus a resistor.

(c) The large signal model of a typical diode in the forward region can be approximated as a DC voltage
plus a resistor.

(d) The input currents of ideal amplifiers are 0 because their open-loop gains are infinite.
(e) Typical diodes can function in the breakdown region irrespective of the current flowing through it.
(D) Differential amplifier can reject the common-mode input under all conditions.

(g) Low-pass single-time-constant circuits mean that only signals with low amplitudes can be passed (or
amplified) to the output.

(h) One of the advantages of a differential amplifier is that DC coupling can be applied in it.

(1) Doping intrinsic silicon with impurity atoms like a trivalent element forms 7 type semiconductor.

() At room temperature, there are no free electrons and holes in intrinsic silicon.

2.(a)Find V_,,when V=V, =V, =5V .(b)Find ¥V ,,when ¥;=¥,=5V and ¥,=0V.(20pt.)
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3. The NMOS and PMOS transistors are matched with &, (/) =k, (/) =1mAN* and¥, =7, =1V
n P

Besides, A =0 for both devices. Find Ipws> ippsand v, for(a) v,=0Vand(b) +2.5 V. (20pt.)
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4. (a) Consider the dc bias. Neglect the base current of 0,. Assume the dc bias current in 0115 100 uA, find the
dc bias current in Q. (Assume |Vgg|=|V;|=0.7 V, unCox(W/L)=2 mA/V?2)

(b) Determine the voltage gain 4,=v, /v;. For this purpose you can neglect Re. (20 pt.)
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5. For the circuit below, find the overall voltage gain vo/vi with gmi=gm=5mA/V and neglect 7, . (20 pt.)
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