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Problem 1 (10 points)
For all the circuits below, use the constant-voltage-drop diode model (Vp=0.7V), V4,=25.9mV, and

n=1.
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Problem 2 (20 points) > 7
Assume for the following circuit that all diodes are forward biased with equal DC current

and the capacitors act as AC shorts. Vo725, %m0 =)
@) Derive an expression for the small-signal gain Av=vo/vi. {&pmmms)
l¢) Assuming Ri=100%, calculate the value of I for Ayv=0.8 (ESpeimrms)-
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Problem 3 (35 points)

Assume for Problem 2 that the transistor p=150, Vp=0.7V, and V4=25.9mV.
a) Calculate the DC values for V¢, Vs, Vi, Ic, Is, and Iz. Compute the AC small signal
parameters gm, I, Ie. (25 points)

b) Give the maximum value of Rc such that the transistor remains in the active mode with a
minimum Vce=300mV. (10 points)
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Problem 4 (35 points)

a) For the following amplifier, assume the transistor f=150, r,=c, and that the transistor is
biased such that gm=50mA/V, r.=19.8€Q, and r:=3kQ. Calculate the amplifier gain, Avi=voi/vi,
for two load resistor conditions: Rj=ow and R;=50Q. Recall that an ideal current source has
infinite output resistance, ie Rs=co. Assume that the capacitors act as AC shorts. (6 points)
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b) For the following amplifier, assume the same transistor bias conditions: $=150, ro=co, and that
the transistor is biased such that gn=1.16A/V, re=0.86Q, and r,=130Q. Calculate the amplifier
gain, Av;=ve/vi, and the input resistance, Rin, for two load resistor conditions: Ri=co and
R1=50Q. Assume that the capacitors act as AC shorts. (14 points)
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¢) The circuit below consists of the amplifier from part (a) cascaded with the amplifier from part
(b). Calculate the total 2-stage amplifier gain, Av=vy/vi, for two load resistor conditions: Ri=»
and R =50Q. Remember to consider the loading of the second stage input resistance on the first
stage. Assume that the capacitors act as AC shorts. (15 points)
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