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Q1. (25 pts) Consider the common emitter amplifier given below. The input is vs and the output is vo

measured over Ry.

Circuit Parameters

Vee=9V
Ro R»=20K
RL=18K
Ri R1§ |C|2 | Rs=2K
Rs | Ci IIJ y
|_ + BJT Parameters
B.=100
+ R §RL vo VBE@©n = 0.6 V
7 <—> 2§ V=26 mV
& Vcesan =0
Va—
i) Determine the R; and Rc to set Ico = 1 mA, Vcgg =3 V.
i1) Determine the voltage gain.
iii) Determine the input resistance R; and output resistance Ro.
iv) Draw the DC and AC load lines.
v) Determine the limitations on the output signal swing.
vi) If v (t) = 20 sin o t mV, determine v(t) and v (t).
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Q2. (25 pts) Consider the cascode amplifier given below.

Ve Circuit Parameters
P Vee=12V
Jrz \ ’ Rs=1 kQ.
Rs Rc Ri=50kQ.
Cs R, =14kQO
Cy Icqz ¥ V2
I + Transistor Parameters Qi and Q>
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(a) Determine R, Rz, and Rs to set Vegq1 =1V, Veggz =4 V and Icgz = 1 mA.
(b) Determine the small-signal parameters for each transistor.
(c) Determine the overall AC small-signal voltage gain Av =vo /vs.
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Q3. (25 pts) Consider the common emitter amplifier given below,
i.  Determine the small signal parameters.
ii. ~Write down the frequency gain expression.
iil. Determine the critical frequencies.
iv. Find the midband voltage gain.
v.  Plot the low frequency Bode magnitude and Bode phase responses.
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Q4. (25 pts) Consider the common emitter amplifier biased with a current source given below.
i. Draw the DC equivalent circuit and determine quiescent point values I¢q and Vceq.

ii. Determine the small signal parameters.
iii. Draw the small signal equivalent circuit and calculate the small signal voltage gain Av=vo/vs.

iv. Determine the input resistance R; and output resistance R,.
v. Determine the lower corner frequency.
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