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1. Beginning with ¥p,on =800mV for each diode, calculate the change in Vout if Jin changes from 2.0
mA to 2.1 mA in the circuit of Fig. P1 (a), (b), (c). (the thermal voltage, V1= 26mV)
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2. Determine the voltage gain of the stages shown in Fig. P2 (a), (b), (c).
(8) (5 47) find the voltage gain, vout/ vin (Assume A = 0).
(b) (10 3) find the voltage gain, vout/ vin (Assume A # 0).
(¢) (10 72) find the voltage gain, vout/ vin (Assume A # 0).
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Fig. P2

3. (10 51)Suppose the bipolar transistor in Fig. P3 exhibits the following hypothetical characteristic:

BE
I = Ilexp ——
c = Isexp A Vee
and no Early effect. Compute the voltage gain for a bias current of 1 mA. Re<21kQ
(the thermal voltage, Vr=26mV)
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4. A closed-loop block diagram is shown in Fig. P4.
(a) (10 43) Derive the transfer function of the loop (Vout / Vin).
(b) (10 43) If Ay is 80 dB and Kr= 0.5, what is the total loop gain of this closed loop?

Fig. P4

5. Tt is known that the common source circuit shown in Fig. P5 has been working in the linear
amplification region. (Assume: Vpp =10V, Rp = 10 kQ, Rs =100 Q, Cgs = 10 pF, Cop =2 pF,
Cp =5 pF, and gm1 = 1 mA/V, M without channel length modulation effect)

(a) (10 4Y) Draw the small signal model of this circuit.
(b) (10 57) Find the pole frequency at vin.

(¢) (10 43) Find the pole frequency at vout.




