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Q1. (25 pts) Consider the CS amplifier given below. All capacitors are large enough so that they
behave as short circuits at signal frequencies.

(a) Draw the DC model of the circuit.

(b) Determine the voltages Vesq, Vpsq. (Check SAT condition)

(c) Determine the small signal parameters gm and reo.

(d) Draw the AC small signal equivalent circuit.

(e) Determine the overall voltage gain Ay = v,/ Vs.

(f) Determine input resistance (Ri»), and output resistance (Rouz).

(g) Ifvs=0.1 sinoet volt, determine the total voltage at drain vp and total output voltage vo.
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Q2. (25 pts) Consider the following amplifier. The DC and AC load lines of this amplifier are given below.
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(a) Determine the supply voltage V¢ and the resistances Rc and R.
(b) Assume the voltage gain A, =v,/vs =308, determine the total collector voltage vc and the total
output voltage vo if vs = 5 sin ot mV (Be careful about the units!)
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frequencies interest.
(a) Determine the DC values I¢q and Vgg.

(b) Determine the small signal parameters of the transistor.
(c) Draw the AC small signal equivalent circuit.

Q3. (25 pts) Consider the common-collector amplifier given below. All capacitors are assumed short at the

(d) Determine the AC small signal gain Av = v,/Vs, input resistance Ri, and output resistance R,
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Q4. (25 pts) Consider the common-gate amplifier given below. All capacitors are assumed short at the
frequencies interest.

(a) Draw the DC model of the circuit.

(b) Determine the values of the resistors Rs and Rp to set Ipg = 2 mA and Vpsg =8 V.
(c) Determine the small signal parameters gm and 1, of the transistor.

(d) Draw the AC small signal equivalent circuit.

(e) Determine the overall voltage gain Ay = vo/vs.

(f) Determine the input resistance R, and the output resistance Ro.
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