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1. Refer to Fig. P1, diode with cut-in voltage V,,=0.7 V, diode reresistance r,=0, Vg1=V5,=4.3 V,
(a). Draw VIC (i.e. v, vs v,) plot, indicate the breakpoint voltage clearly. (10%)
(b).v,(¥) =10sinw ¢ Volt, draw the output waveform, v, vs wt for 0 < wt <47x. (10%)
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2. (a). Refer to Fig. P2, for ideal OP amp, derive the transfer function A(s) =Vo/V; . (8%)

(b). Design the circuit to obtain the input resistance of 2 K2, a dc gain of 40 dB, and a 3-dB frequency
of 4 KHz (i.e. calculate R,,R, and C)- (9%) Calculate the unity gain frequency f, ?(3%)

3.Refer toFig.P3, BJTS =100, negl_ectBJT Earlyeffect,I; =1mA,Rg =5KQ,R; =100kQ, R, =8kQ,
R, =5kQ. ‘
(a). Draw the small-signal equivalent circuit.(3%).

(b). Calculate voltage gain A, =—:’,i(12%) and input resistance R, .(5%)
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4. Refer to Fig. P4, nMOS, I, = 5004, V,, =0.9 V,R =10MQ,R, =10kQ, V, = 50V(= %),

p C,,W/L =2mA/V?>.

(a). Draw the small-signal equivalent circuit. (3%)

(b). Calculate the midband voltage gain 4, = Yo (12%) and input resistance R, . (5%)
\ . .
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5. Refer to Fig. P5, Iz =100pA, taCox = 200 pA/V?, 1,Coy =65 HA/VZ, Vu=— V= 0.6V, V, (= %) =20V,
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(a). Draw the small-signal equivalent circuit. (3%)
(b). Calculate midband voltage gain Ay =vo/vi. (17)

) =10V , assume L=0.4pm and W=4pm for all nMOS and pMOS;
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