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1. (15%) A fourth-order filter has zero transmission at ® = 0, ® = 2 rad/s, and at @ = «. The natural
modes are —0.1 + j0.5 and —0.1 + j1.5. Find the transfer function T'(s). (Hint. The natural modes

are the time functions corresponding to the poles.) (15%)

(35%) Consider the common-emitter amplifier of Fig. 1 under the following conditions: R, = 5 k€2,

R, =33kQ, R, =22k, R =3.9kQ, Rc =4.7kQ, R, =5.6 kQ, Ve = 5 V. The dc emitter current

can be shown to be Iz = 0.33 mA, at which , =120, r, = 300 k€, and r,, = 50 Q. ,

(a) Find the input resistance, R,. (Hint: Ry, = Ri [/ Rz [ (rtr2)) (10%)

(b) Find the midband gain, Ay;. (10%)

(¢) For Cry = Cpy = 1 pF and Cp = 10 pF, estimate the low-frequency 3-dB frequency. Also find the
frequency of the zero introduced by Cg. (15%)
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Figure 1. (a) common-emitter amplifier stage: (b) Equivalent circuit for the amplifier of Fig. 1(a) in
the low-frequency band.
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3. (20%) Design the circuit of Fig. 2 so that the transistor operates at I, = 0.4 mA and V = +1 V. The
NMOS transistor has V, =2 V, 1,,Cpx = 20 pA/V2, L = 10 um, and W =400 um. Neglect the channel-
length modulation effect (i.e., assume that A= 0).

(a) Find Rs. (10%)
(b) Find Rp. (10%)
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Figure 2.

4. (30%) For the circuit shown in Fig. 3, find the values of the labeled node voltages for :
(a) B = 0. (15%)
(b) B = 100. (15%)
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Figure 3.

HAMFEEYUE > FYE T BAETH A






