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

100

(1) A STC network has the transfer function: 7'(s) = il
s+

If the frequency is larger than the Corner Frequency, then the gain
(A) decreases 10 dB while the frequency increases 10 times
(B) decreases 20 dB while the frequency increases 10 times
(C) decreases 10 dB while the frequency increases 2 times
(D) decreases 20 B while the frequency increases 2 times.
(2) Compared with the p» junction under open circuit, which is correct about p» junction

under reverse bias?

(A) Barrier of depletion region is decreased.

(B) Charge stored of depletion region is decreased.
(C) Width of depletion region is increased.

(D) Diffusion current is increased.

(3) For the ideal diode circuit shown in Fig.1, the voltage Vp =? 1k D
(inV) Y
(A)-5B)-3(C)0(D)3 & v,

— 4kQ

(4) For the ideal diode circuit shown in Fig.2, which is the
correct voltage transfer characteristic? Assume m is the
slope. Fig.1 BN
(A) (B) o

2V_A=1 2Vj=1 A L
2V] 4 "’(% %l
Yo
; > V : » V
0 ! 0 ! 1V 2V

3V

(C) VO (D) vV, . -
A J\O Fig.2
2V
m=1 z_.y_ m= -1
: 04“‘ L2 : -y
-3V of s5v\

(5) What is the circuit shown in Fig.3, where vo is the output?
(A) voltage doubler (B) filter .

(C) limiting circuit (D) clamping circuit )
I

(6) Which is NOT correct about the Common Base amplifier?
(A) high voltage gain (B) good high frequency response
(C) high input resistance (D) high output resistance

¥ @A



104 BRE IR PR IS AL
ETIIEEAELH
EEERL E2H #£3H
(7) An enhancement-type NMOS FET, with ¥, = 1 V and %,” = 25 pA/V 2, has 1its source
terminal voltage = 2 V, drain terminal voltage = 3 V and a 2.5 V dc applied to the gate.
What region does the device operate?
(A) Saturation (B) Cutoff (C) Triode (D) Active region
(8) The main merit of Wilson current mirror, shown in Fig.4, is
(A) high current gain (B) high voltage gain I A
(C) high input resistance (D) high output resistance. @PI’W |
(9) For the opa circuit shown in Fig.5, the O; and 0> are for
(A) current source  (B) differential amplifier
(C) CS amplifier (D) frequency compensation.

Fig.4

Fig.5
(10) Countinuing the above problem, the Oy and Js are for

(A) current source  (B) differential amplifier
(C)CS amplifier (D) frequency compensation.

2. For the circuit shown in Fig.6, assume the op amp to
be ideal and let Ry = 1 kQ, Ry = 10 kQ, R3 = 2 k€,
Ry =20KkQ, find
(a) input resistance R;

(b) voltage gain 4, = v/v;
(c) output resistance R,
(d) current gain is/7;.

(20%) Fig.6
3. For the circuit shown in Fig.7, assume V. = +10.7 V, V_ =~10.7 V, L

Re=4kQ, Ry=10kQ and BIT’s § = 100. v

(a) Find the current /¢. Re

(b) Find the largest value to which R can be raised while the

transistor remains in the active mode. = e

(10%) Re
vy
Fig.7
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4. The amplifier shown in Fig.8 has the FET have ¥, =1
V, ky(W/L) = 1 mA/V? and Rye= 100 kQ, Rg = 900
kQ, Rp=R;, = 20kQ, Rs=1kQ, I=0.5 mA. If the
capacitors Ci, Cs and Cs are ideal infinite,

(a) plot the small signal eqguivalent circuit for the
circuit, find

(b) Rip

(c) Ay = volvi

d) Gy =v/ Vsig-

(20%)

5. For the ideal opa circuit shown in Fig.9,
(a) what is the circuit’s name?
(b) Assume that the op amp has +12 V output saturation levels, X;
=10 kQ, R,=40kQ and v; = -5V, then the voltage of vp =7
(10%)

BIR #3H




