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— ~(30%) Consider a cascaded amplifier in Fig. 1. The Rs=10kQ, R1=90 kQ, Rn1=5 k2, R>=95
kQ, R»=20 kQ, and R.=80 kQ.

1. Calculate voltage gain of the stage 1 (4n1= va/vir). (10%)

2. Calculate the overall voltage gain (vi/vs). (10%)

3. Calculate the overall current gain (i,/i;). (10%)
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= ~ (40%) Fig. 2 shows a BIT amplifier in forward active mode. Resistor 7, due to channel

length modulation should be considered.

st

. Please plot the overall equivalent small-signal circuit by using = model. (10%)
2. Please derive the overall voltage gain (Gy = vo/vs). (10%)

3. Please derive the input resistance (Ri) and output resistance (Rou). (10%)

4

. Please derive the shorted-circuit current gain (4;s) in terms of g, Rp, and r,. (10%)

= ~ (30%) Fig. 3 shows a high-frequency equivalent circuit of a MOS amplifier. Please use
open-circuit time constants to characterize this circuit.

1. Derive the open-circuit time constant of Cgs;. (5%)

2. Derive the open-circuit time constant of Cga;. (10%)

3. Derive upper 3-dB frequency wa. (5%)

4. Derive the midband gain (Ay = vo/Vin). (10%)
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