X v T ] x &

101 Z2FEARARALHESL AL

A E RS

(fe5xE¥H)

LLFRRERLBRSE  BEARBEREELRBELTAL -

2. F AR 0 100 o4 o |
3.ARMAERA 648 3t 100 5

4L FBERELLEESL -

5. F M F H MR RTRREMBIZ R -

6. F it HHAMEREEE PR
TRAEBREDEEY FHRE -

8. AZHTHAFEAY (FAGHERRNE) ZTFHEH -



10 | BEEFIFELIIER A2

BFIEERELTIE
EFEEZR sl HE £33 H

1. Choose the correct answer for the following questions. (40%)

(1) Diffusion capacitance is existed while p» junction is under:
(A) open circuit (B) reverse bias (C) forward bias (D) barrier.

(2) Compared with the pn junction under open circuit, which is correct about pn junction
under forward bias?
(A) Diffusion current is decreased.
(B) Charge stored in depletion region is increased.
(C) Width of depletion region is increased.
(D) Barrier of depletion region is decreased.

(3) The addition of R, in Fig.1 is used to enhance the:

(A) linear region (B) the output resistance
(C) the voltage gain (D) the transconductance.

(4) If the current gain parameter of BJT in active region is

represented as S, which is correct about the current gain

parameter?
(A) fis defined as I/l Fig.1
(B) under the same circuit, the BJT with smaller g will
saturate more easily.

(C) the value of S is not related to temperature.

(D) the current gain in saturation region is less than f.

(5) For the Fig.2 shown is the current ip versus vps of NMOS
and the load line, which is the best bias point?
(A) point A (B) point B (C) point C (D) point D

(6) Compared with Common-Emitter (CE) amplifier, which is
correct about Common-Collector (CC) amplifier?

(A) larger voltage gain
(B) less output resistance

(C) bad frequency response

(D) often used in differential amplifier Vee

(7) The circuit shown in Fig.3 is Widlar current source, and it Resr Lo
is used to generate |
(A) a small output current using relatively small resistors o 0,

(B) a large output current using relatively large resistors
(C) a small output current using relatively large resistors

(D) a large output current using relatively small resistors
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(8) Compared with CE, the CC-CE configuration shown in Fig.4 has main advantages on
(A) input resistance decreased and voltage gain increased
(B) voltage gain increased and output resistance decreased
(C) input resistance increased and bandwidth increased

(D) output resistance increased and bandwidth increased

Vi

Fig.4 Fig.5 Fig.6
(9) For the current mirror shown in Fig.5 and Izgr = 40 pA, assume Q) and Q, are identical with
V,=0.5V, u,Cor( W/L) = 20 pA/V>. If this circuit can work properly, which is the minimum
value of voltage Vo in V? (A) 2.5 (B) 2.0 (C) 1.5 (D) 0.5
(10) For the folder cascode amplifier shown in Fig.6, assume the current gain parameters and the
transconductances of O, O, are By, B2 and g1, gm2, respectively. Then the voltage gain
Ay, = v/v; =7

(A) -gm2Bi7o1 (B) -gm2B2ro2 (C) -gmiBi7o1 (D) -gmiBaro

2. The BIJT circuit shown in Fig.7 has the following condition: Vee=+15V,
B =100, Rz = 100 kQ, Rz =50 kQ, Rc=5 kQ, Rz=2 kQ. Find:
(a) current /-, and
(b) its transconductance g,.
(10%)

3. For the circuit shown in Fig.8, find:
(a) transfer function V,(s)/Vi{(s).
(b) Design the circuit to obtain a dc gain = 20 dB, 3-dB yOR
frequency w = 10k rad/s, and R;= 1 kQ. 'F‘W\r—
(10%) R; Vo
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4. For the circuit shown in Fig.9, assume the diodes to be
ideal. Analyze and plot the voltage transfer characteristic ~ + 10kQ +
of the circuit.
(10%) ooy 5v Yo
10 kQ% %0 kQ

Fig.9

5. The circuit shown in Fig.10 has the following parameters: /zzr= 200 pA, [V =1V, Vpp =
Vss =5V, 14,Cor = 160 pA/V?, 14,Cor = 40 pA/V?, [V, =20 V. Find:
(a) the [Vis| of O1, O3, Os
(b) the input common-mode range
(c) the transconductance g, of 0>
(d) voltage gain v,1/via.
(20%)
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W/L 20/1 20/1 5/1 5/1 40/1 10/1 40/1 40/1

Fig 10 Fig.11

6. For the oscillator circuit shown in Fig.11, (a) find the loop gain 48 = V,(jw)/V.(j ).
(b) Find the frequency of oscillation @, and the minimum required value of Ry for oscillation
to start.
(10%)



