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The most populate materials for the semiconductor devices are (A) Si and Ge (B) Fe
and Pb (C) I and Na (D) C and S

When the density of charge carriers in a piece of semiconductor is not uniform. The
generated current is caused by (A) drift (B) diffusion (C) doping (D) ion implantation.
How to forward-bias a p-n junction? (A) Both sides connect to positive voltage. (B)
Both sides connect to negative voltage. (C) The » side connects to positive voltage and
the p side connects to negative voltage. (D) The p side connects to positive voltage and
the »n side connects to negative voltage.

In the BJT’s active mod, ic shows a slight dependent on vce. This phenomenon is called
(A) Miller effect (B) Early effect (C) Hall effect (D) Junction effect

Which one cause the gain falling off at high-frequency band of a discrete-circuit
amplifier. (A) coupling capacitors (B) Miller effects (C) internal parasitic capacitors
(D) bypass capacitors.

Which one is the Darlington Configuration? (A) CC-CE (B) CD-CS (C) CD-CE (D)
CC-CC.

Which one is the property of the negative feedback in amplifier design? (A) Sensitize
the gain. (B) Induce nonlinear distortion. (C) Extend the bandwidth. (D) Enlarge open-
loop gain.

For the following MOS configurations, which one has the wide bandwidth by proper
design? (A) CS (B) CG (C) CD (D) CS with degeneration

For a transresistance amplifier, its topology is (A) Series-shunt (B) Series-series (C)
Shunt-shunt (D) Shunt-series.

(10) Which circuit is not unconditional stable when applied as the feedback amplifier? (A)

STC circuit (B) Amplifier with single pole (C) Amplifier with two poles (D) Amplifier
with three poles.

2. In each of the ideal-diode circuit shown in Fig.1, v;is a 1-kHz 10-V amplitude sin wave.

Sketch the waveform resulting at v, for 2 periods. What are its positive and negative peak
values? (10%)
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Derive the transfer function of the circuit in Fig.2 (for Cs

ideal op amp) and show that it can be written in that form *_“_‘
Vo _ -Ry/R; . *__%&_4 _
Vi [+ /jo)l[14(w/w))] ¢ g

1
where @=1/CiR;, and @:=1/C2R>. Assuming that the ¢° ”'_'W\'_JL:D__O y

circuit is designed such that »>> @y, find approximate
expression for the transfer function in the following
frequency region: (20%) Fig. 2.
(1) o<<w

2) or<<o<<az

3) w>> a

Consider an MOS IC CS amplifier fed with a source Vg having Rye=0 and having an
effective load resistance R’z composed of 7, of the amplifier transistor in parallel with an
equal resistance r, of the current-source load. (20%)

(1) Sketch the high frequency small signal equivalent circuit, and find Vo(s)/ Viig(s).

(2) Sketch the Bode plot for the gain of circuit in 4.(1).

(3) Let gw=1.2 mA/V, ro=20kQ, Cg=201fF, Cos=51F, and C;=251F, find Aum, /4, f1, and f.

R
The operational amplifier in Fig.3 has open-loop gain of 106, input 7 Vv,
resistance of 100 kQ and output resistance of 1kQ. As R;=2kQ, Vs 9
R %
- RL

R=1kQ, R~=1MQ, and R~=10kQ, find the closed loop gain V,/Vs,

input resistance R, and the output resistance Rou of Fig. 3 by using . T
the feedback analysis. (Hint: You cannot regard the op amp as ideal.) !
(20%) ]

Fig. 3.
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