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Consider three cases for pn junctions: (A) Np = 10 om?, Ny =10" ém", (B) M= 10" em™, N; =10 cm?, and ©Np=10"cm™ Ny=10%em®, E

D’ [C

1-1 Which pn junction has the largest junction capacitance as the bias voltage is fixed?

1-2 Which pn junction has the largest reverse breakdown voltage? l‘ | B ! ' ,

1-3 Consider a circuit with two pn diodes as shown in Fig. 1. Under which bias condition,
(A) Vor > 0 and Ve > 0 (B) Vg > 0 and Voc <0 (C) Vg <0 and Vo> 0 (D) None,

1-4 Which of the following statement is true? (A) a common-

(C) an emitter follower has an infinite output resistance,
1-5 In a BIT amplifier, why is the emitter-

this circuit will behave like 2 BJT? Ve

2. B4 5)

Consider the circuits (a), (b), (), and (d) shown in Fig.2, assume that every transistor is biased in the fo

If the current sources Iy 0, I, and I, are adjusted such that each O
2-1 Consider the input resistance R

2-2 Consider the voltage gain 4,

rward-active mode and has the same fBr= 100, Vegiony = 0.7V, and Vi=o.
transistor has the same dc collector current and hence, the same small-signal parameters,

» (A) which circuit has the largest input resistance?(3 )  (B) Which has the lowest ‘inpu_t resistance? (4 )
=[Vow'Vid, (A)which circuit has the largest voltage gairi?(3 2)  (B))Which has the lowest voltage gain?(4 4)
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Fig. 2(a) . Fig. 2(b) " Fig.2(c) Fig. 2(d)

3. RHEAQ20 %)
For the cascode amplifier as shown in Fi ig. 3, let Q; and Q2 be identical with Vi=0.6 V, 1,Co .= 160 RA/V?
3-1 (4 %) What must the bias current [ can be ? (A) 32 pA,
3-2 (4 %) Find the open circuit voltage gain Ay, (A) 200
3-3 (4 #) Calculate the value of the effective short-
mA/V, (E) 9.6 mA/V.
3-4 (4 %) Find the output resistance R,,, of the ampliﬁer (A) 62.5kQ, (B) 125 kO, (©)320kQ, (D) 2.4 MQ, (E) 15.125 MQ.
3-5 (4 #)Ignoring the small signal swing at the input and at the drain of 0,
saturation. (A) 0.6 V, (B) 1.0 V, <) 1.2'5 V,(D)1.8 V, (E) 2{2 V.

»A=0.05 V', 7= 02, W/L =100, and py=02 V.
> (B) 54 1A, (C) 108 A, (D) 160 A, (E) 320 pa, ‘

V/V, (B) 241 VIV, (C) 4820 VIV, (D) 48200 VIV, (E) 441 V/V.
circuit tranéconductance, Gm, of the cascode amplifier. (A) 3.2 mA/V, (B) 1.6 mA/V, (C) 6.4 mA/V, (D) 8.0

find the lowest value that Vaias should have in order to operate O; and @, in
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Fig. 4 Circuit for Problem 4

Fig. 3 The MOS cascode amplifier.
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A feedback circuit is shown in Fig. 4, the OP amp has open-loop gain = 10
4-1 (5 %) Identify the feedback topology to be used. (A) Shunt-Series, (B) Ser.ies-Serie:s," (C) Shunt-Shunt, (D) Series-Shunt.
42 (5 ) Find the voltage gain (V,/7;). (A) -96 V/V, (B) =192 VIV, (C)~48 V/V, (D) 108 V/V, (E) -288 V/V.
4-3 (5 %) Find the input resistance R,,. (A) 15 Q, (B) 29.9 Q,(C) 60 Q, (D) 1.23 kQ, (E) 108 k.
4-4 (5 4") Find the output resistance R,,.. (A) 29.5 Q, (B) 60 Q, (0)120Q, (D) 1.23 kQ, (E) 160 kO,

4. EIEMQ0 ) :
VIV, Riz= 100 kQ, and ro=1kQ. Use the feedback analysis.

5.(20 40) :
In a particular CMOS implementation of the shown monostable circuit in Fi

devices for which (W/L) = 2. For this process, [V =1V, y,Cpy = 244,Cox = 20 pA/V?, and Vpp=5 V. The function of R is implemented using a simple current

mirror employing two minimum-sized p-channel devices and a grounded-source diode-connected minimum-width n-channel device of 10 times the minimum
length.

5-1(4 %) Draw the circuit diagram of the simple current mirror employed.
5-2(4 %) Find Vo, of Gy. !
5-3(4 %) Find ¥y of G,,

5-4(8 %) Find the value of C fora 10 Ms output pulse, accounting for the non-zero value of Vor of Gy and the actual value of ¥, of G,.

6.(16 %)

Sketch and label the transfer characteristic of the shO\;vn circuit ih Fig. 6 for Ry=1kQ, Ry = 100 kQ, Ry = 100 kQ, with rz=rp =0,but ¥z =68V, Vp=0.7V.
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Fig. 6 Circuit for Problem 6

Fig. 5 Monostable circuit for Problem 5.

g. 5, Gy is aNOR gate and G, a simple inverter, both of which use all minimum-sized



