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IMPORTANT NOTES
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True/False questions (20 points)

For each of the following statements, state “T” for true or “F” for false. No explanation
necessary. Correct answers are worth +2 point and incorrect answers yield -2 point. 0 points for
unanswered questions. Your minimum total score on this problem is zero points.

(a) The input resistance of a common-base stage depends on the load resistance, ——
Re. (Include r,)

(b) Assuming a constant current source load, the voltage gain, Av, of a cascode
common-emitter amplifier is twice as large as that of a common-emitter F
amplifier without cascode.

(c) The Early voltage of a BJT can be increased by increasing the doping density -~
in the base region. [

(d) In an abrupt-junction pn diode, the depletion region is greater on the more T
lightly doped side.

(e) In an abrupt-junction pn diode, the potential drop is greater on the more
lightly doped side. Z

(f) In a common-emitter amplifier with a fixed load resistance, Ry, properly e
biased for maximum signal swing at the output, the voltage gain is doubled as \
the power supply voltage, Vcc, is doubled. Assume Vcg(sat) = 0V

(g) Cascoding can be used to increase the small-signal output resistance of a e
common-emitter stage.

(h) In a common-collector amplifier with an ideal current source connected from ?~
the emitter to ground, the small-signal input resistance is rx.

(1) The combination of a degenerated common-emitter amplifier cascaded with a f
common-collector amplifier is suitable for current amplification.

() Oski got his/her undergraduate degree at Stanford. —
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2. DC Bias Circuits (40 points). In the circuit below, all devices operate in the forward-active
region (FAR). In all cases, assume Is; =1Is; = 107 A, I=1 mA and R = 100 Q.
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3. (40 points) Small-signal gain calculations. In the circuits below, all devices operate in the
forward-active region (FAR). In both cases, assume for DC Vgg| = Vgg2, 1 = P2 =0 and Va) =
Va2 = .

Derive expressions for the small-signal voltage gains, Av = Vo/Vi and compute the value of the
ratio of the two gains, Av(b)/Av(a).
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