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Problem 1 (35 points)

For the circuit shown below, assume that all transistors are operating in the saturation region and
that A>0.

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

b. Give expressions for the open-loop gain (Vou/Iin), 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/Iin), input resistance, and output resistance.
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Problem 2 (35 points)
For the circuit shown below, assume that all transistors are operating in the saturation region.

Also assume that the amplifier is well-designed with one dominant pole and that we can neglect
any zero effects.

Calculate the following using these transistor parameters.

KPN=ptnCox=200p A/V?, Viun=0.4V, An=0.1V!

KPp=p1;Cox=1000A/V2, V11,p=-0.4V, Ap=0.1V"!
Low-frequency gain (Apc=Vouw/(Vi*-Vi)), dominant pole (wp1), second pole (wp2), unity-gain
frequency (wagx), and worst-case phase margin (PM).
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Problem 3 (30 points)

The circuit shown below should be designed to deliver 1W into an 8€2 load resistor with minimal

distortion. Determine I;, the average power consumed by Qi, and the average power consumed
by L.
Vcc =5V
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Scratch Paper



