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1 Refer to Fig, P1, for the small signal equivalent circuit of a BJT,
() What is the physical meaning of r, and r,.(6%)

(b) If I, (dc current)=0.5 mA, § =50, calculate g,,, 7, .(6%)
(c) For the CE(common emitter) configuration, derive the unity-gaix,l/ bandwidth f,..(12%)
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2 Derive the switching threshold voltage 7, of the CMOS inverter in terms of V,,, V,pl sVop

and r = #Cu (M1 D), , where V, /V, , threshold voltage of nMOS/pMOS. (Flg P2)(13%)
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3 Refer to Fig. P3, nMOS ¥, =1 Volt, x,C,.(W/L), = 2’"AV2 ,A=0.01V"", R, =100KQ,

R1=10MQ,R2 =5MQ, R, =T15KQ, R, =3KQ,R, =10KQ, V,,,=15 V.
(a) Calculate the de current 7, (10%), find g, and r,(6%) .

(b) Draw the small-signal equivalent circuit for the amplifier assuming all capacitors
as short circuits at signal frequencies. (5%)
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4 Refer to Fig. P4, BIT =100, R, = R = R, = 20KQ, R, = IMQ, R, = 2500,V =9 V

(a) Draw the small-signal equivalent circuit for the amplifier assuming all capacitors
as short circuits at signal frequencies.(5%)

(b) Calculate R, (6%) ,small-signal voltage gain 4, = %),
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