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Prof. Sam Palermo ECEN 325 Exam #3 May 5, 2021

Problem 1 (30 points)

For all the circuits below, use the following NMOS parameters
KPx=p:Co=100pA/V?, V=1V, AN=0V-!

and the following PMOS parameters
KPP=|J.pCox=3O}1A/V2, Vir=-1V, 7\.1):0\/-1

For the following two circuits calculate
i. Ip with W2/L>=10/1. (10 points)
ii. The minimum W2/La such that the M1 transistor remains in saturation (10 points)
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c¢) For the following circuit find the values for Ipz 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
KPrx=nCox=100pA/V2, V=1V, I=0V-"

a) Calculate the DC values for Ip, Vp, Vg, Vs, Vps, and the AC small-signal gmi. (13 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 required. (10
points) __’_4_4:%«_-_\__ J T~ ~odel
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¢) Calculate small signal gain Ay=vo/vi, input resistance Rin, output resistance Rou. (12 points)
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Problem 3 (35 points)

Assume for problem 3 that the PMOS transistors are all operating in saturation and have
KPp=p,Cox=301A/V2, Vp=-1V, Ap=0V"'

a) Calculate the DC values Vpi, Vi, Vsi and AC small-signal values gmi and gm: ﬁpomts)
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b) Sketch the circuit’s small-signal model. Assume the capacitors act as AC shorts. (10 points)
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¢) Calculate small signal gain Av=vo/vi, input resistance Rin, output resistance Row. (15 points)
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