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1. (a)(5%)

Figure 1(a) shows the equivalent circuit of an amplifier. Please derive the voltage
gain V,/V; of amplifier as a function of frequency.

(b)(10%)
Figure 1(b) shows the bias circuit. Please derive DC voltage Vpgr.
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2. Figure 2 illustrates an application of op-amp. Assume that the op-amp is ideal.
(a)(5%) Find the resistances looking into node 1 tonode 4, Ry to R,.
- (b)(5%) Find the currents I;, I;, I3, and I, interms of the input current I.
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Fig. 2

3. Figure 3 shows an output amplifier. Assume that v,y sweeps from -2.5V to +2.5V.
Let K’ = 50pA/V?, Vg, = —0.7V,and A, = 0.05V 1. Ignore bulk effects.
(a)(5%) Find the maximum value of vgyr.

(b)(10%) Find the minimum value of v,yy.
(c)(10%) Find the positive and negative slew rate, SR+ and SR-, when v,yr=0V.

+2.5V
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4, For the circuits in Fig. 4, unCox = 2.5 p,Cox = 20 uA/V", Vil=1V,A=0,y=0,L=10 pm and
W =30 pm.

(2)(10%) Find 7, and 7, in Fig. 4 (a).

(b)(10%) Find I; and V} in Fig. 4 (b).

(c)(10%) Find /. and V. in Fig. 4 (c) with L = 10 um and W =75 um for M;.
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5. Inthe circuit of Fig. 5, transistor M; and M5 have ¥, = 0.5V, and the process transconductance
parameter k, = 50 nA/V 2 Assuming A= 0, find ¥, ¥, , and Vs for each of the following cases:
(a)(4%) (WIL), = (W/L); =20

4%) (WIL)y =2 (W/L); =10
(b)(4%) (WIL)1 =2 (WIL) - -

50 KQ 50 KQ
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6. The shunt-shunt feedback amplifier in Fig. 6 has /=1 mA and Vg = 0.8 V. The MOSFET has ¥,
=0.6Vand V4=30V.For R, =10KQ, R, =1MQ, and R, =4.7 MQ,

(a)(4%) find the voltage gain vo/v;.

(b)(4%) find the input resistance Ry,

(c)(4%) find the output resistance Roy.




