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1. The zener diode in the circuit of Fig.1 is specified to have V=6.8V at Iz=5 ﬁ1A,rz=20 Q and I4=0.2 mA. The power
supply voltage V*=10V. Please find the right items. ‘

B 1

(A) Vo =6.83 V with no load (B) I;=13.6 mA when Ri=0.5 KQ (C) Vo = 5 V when R=0.5 KQ (D) Iz = 6.35 mA with no
load (6%)

V* (10 £ 1V)

R=0.5 kQ2

6.8V L
v
zener = ° % R

Fig.1

2. The threshold voltage will increase for an n-channel MOS FET when (A)increase the reverse bias of substrate (B)
decrease the doping concentration of substrate (C)increase the thickness of gate oxide (D) increase the gate length.
(3%)

3. Which of the following statement(s) is(are) true(A)The BJT transconductance increases exponentially with respect

to Vge.{B)The MOS FET’s transconductance increases linearly with respect to Ves.(C)A PMOS FET has four

terminals(D)Compared with MOS FET, BIT device has higher input impedance. (3%)

4. Asshown in Fig. 2, if the five forward |-V curves correspond to a GaAs junction diode operated at different

temperatures, please identify which of the following item(s) is(are)

true. (A)T1>T2( B)T3>T4(C)T2>T5(D)T3>T2( E)T5>T4(3 %)
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5. Asshown in Fig.3, the currents lps, Iz, Ips, lp4, in each of the diodes Ds, Dy, Ds, Ds. When diodes are assumed to be
ideal, which of the following item(s) is{are) true (A) Ip;= 5mA, lp2=2mA (B) lpa=1 mA, Ipa=1 mA{C) Vo=1V, lpz=3 mA
(D) lps=1 mA, Vo=0V  (10%)
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Fig.3

6. If the Bis equal to 100 for transistors in Fig.4, which of the following item(s) is(are) true (A)Va=4.73 V, V¢=1.90V
(B) Ve=11.31V, V5=4.03 V (C) Ve=2.90 V, Vp=12.07 V (D} Vp=3.03 V, V;p=12.07 V (10%)

+15V

Fig.4

7. As shown in Fig.5, gm=1 mA/V and /=100 kQ. Note that while the lower end of I is not actually grounded, the

signal there is small. Assume it to be zero. (A)Find Vo/Vi=? (B)If Rs=0, Vo/Vi=? (C) If Rs=3.76 kQ, Vo/Vi=? (15%)
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8. All BJT transistors in circuit shown in Fig. 6 are identical and have current gain () >> 1. Please find i in

terms of ia and is. (10%)

Fig. 6

9. Atwo-stage differential amplifier is shown in Fig. 7. All transistors in circuit are identical and have infinity
Early voltage, Vegon) of 0.7 V, and current gain (B) of 50. Vpcin circuit is 5 V. (30%)
(a) Determine values of Ry,Ro, R3, and Ra that could meet Rig = 1 kQ (Rid is the differential-mode input
resistance, defined as the ratio of differential input voltage (vi¢ = vi1-vi2) to the input current i), Rod =
150 Q (Roq is the differential-mode output resistance, defined as the ratio of differential input
voltage (Vod = Vo1-Voz) to the input current io), 11R1 = 3 Vag(on), and 12R2 = 2Vag(on).

VYo1—Vo2

(b) Find the differential-mode voltage gain 44 =

Vi1~ Viz
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(c) Find the Find the differential-mode voltage gain A, = 1;—‘”——3—93
11TViz
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10. Figure 8 shows a multiple stage amplifier. Qs in circuit has f =100 and rr = 1 kQ. Qg in circuit has = 100
and rz = 0.5 kQ. (10%)

(a) Determine the capacitors Ci, C, and Cz in Fig. 8 which the lower 3dB frequency of circuit is 100 Hz.
(b) Find the overall voltage gain of the circuit in Fig. 8.

Vcc =20V




