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Problem 1 (35 points)

For the circuit shown below, assume that all transistors are operating in the active region and that

Va=eo.

a. What type of feedback is present in the circuit?

b. Give expressions for the open-loop gain (Vou/Vin), input resistance, and output resistance.
Make sure to include feedback loading effects.

c. What is the feedback factor, K?

d. Give expressions for the closed-loop gain (Vou/Vin), input resistance, and output resistance.
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Problem 2 (35 points)
a. Give the transfer function (w/ numbers) of the single-stage amplifier shown below. Assume

the transistor operates in saturation with gm=1mA/V and A=0. Only consider the explicitly

drawn capacitors, i.e. no transistor capacitors.
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b. Now this single-stage amplifier is used in a 4-stage amplifier. Again, assume all transistors
operate in saturation with gm=1mA/V and A=0 and only consider the explicitly drawn
capacitors, i.e no transistor capacitors. Give the 4-stage amplifier transfer function and the

frequency at which the amplifier’s phase equals -180° (wpx).

Wpx = /DO M/ﬁJ/S
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c. Now this 4-stage amplifier is place in feedback with K=0.1. Give the frequency at which the
feedback system [KH(s)|=1 (wcx). Is the system stable?
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d. Now only the second stage is modified with a large compensation capacitor Cc to establish a
single dominant pole system. Assume that this dominant pole contributes -90° at the new
ocx. Considering the other poles in the system, what is the capacitor value necessary for the
feedback system (KH) to have a phase margin of 45°7
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Problem 3 (30 points)
The transistors used in the circuit below have a maximum average power rating of 2W.
a. What is the largest power that the circuit can deliver to a 16Q2 load?
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b. When the circuit is delivering this maximum power to the load, determine the necessary I to
support the required output swing with minimal distortion. Assume both transistors have

B=40.
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Scratch Paper



