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Problem 1 (30 points)
For all the circuits below, use the following NMOS parameters
KPx=p:Cox=100pA/VZ, V=1V, In=0V"'!

and the following PMOS parameters
KPP=ppCox=30“AN2, VTP:'I V, ;\.p=0V’l

For the following two circuits calculate
i. Ip with W1/L1=10/1. (10 points)
ii. The maximum W/L, such that the M1 transistor remains in saturation (10 points)
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c) For the following circuit find the values for Ip2, Ips3, and Vour. Assume all transistors are
operating in saturation. (10 points)
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Problem 2 (35 points)

Assume for problem 2 that the NMOS transistors are all operating in saturation and have
KPn=1:Cox=100pA/V2, Vin=1V, Iy=0V"!

a) Calculate the DC values for Ip, Vg, Vs and the AC small-signal gmi. (10 points)
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b) Sketch the small-signal model of the circuit. Assume that the capacitors act as AC shorts and
only draw the essential transistor(s). Only ONE version of the model (n or T) is requlred (10
points) T-model T ~rade]
el de -
¢
@’f/n Ko 1 Moz Uy (:)
| [
| S =2
Y
<,
¢) Calculate small signal gain Ay=vo/vi, input resistance Rin, output resistance Rout. (15 points)
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Problem 3 (35 points)

This problem involves the small signal analysis of the circuit below. Assume that the transistors
are all operating in saturation and have ro=co.

a) Sketch the circuit’s small-signal model. Assume the capacitors act as AC shorts. (15 points)
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b) Derive expressions for the small signal gain Ay=vo/vi, input resistance R, and output
resistance Rout. (20 points)
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