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Prof. Sam Palermo ECEN 325 Exam #3 December 12, 2025

Texas A&M University
Department of Electrical and Computer Engineering

ECEN 325 - Electronics
Fall 2025

Exam #3

Instructor: Sam Palermo

e Please write your name in the space provided below
e Please verify that there are 6 pages in your exam
e You may use one double-sided page of notes and equations for the exam

e Good Luck!

Problem | Score | Max Score
1 20
2 10
3 35
4 35
Total 100
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Prof. Sam Palermo ECEN 325 Exam #3 December 12, 2025

Problem 1 (20 points)
For all the circuits below, usc the following NMOS parameters
KPy=paCon=100HA/V, Vin=1V, Ay=0V""

and the following PMOS parameters
KPr=p1,Cox=30pA/V2, Vip=-1V, Lp=0V"'

For the following two circuits calculate
i. Ip with Rp=10kQ. (10 points)
ii. The maximum Rp such that the transistor remains in saturation. (10 points)
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Problem 2 (10 points)
For the circuit shown below, all transistors are operating in the saturation region. Use the
following transistor parameters

KPn=ptnCox= 100uA/V2, Vv = 1V

KPp=ppCox= 30uA/V2, Vyip=-1V

AN=hp= OV"

Calculate the DC operating points of the circuit, including Ipi-3 and Vou.
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Problem 3 (35 points) 4
Assume for problem 2 1[1.1[ the NMOS transistors are all operating in saturation and have
KPN=pCox=100pA/V2, V in=1V, An=0V"!

a) Calculate the DC values for Ip, Vp. Vi, 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). (10 points) | _ wode [ —’/'L
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¢) Calculate small signal gain Ay=vo/v,, input resistance Rin, output resistance Rou. (15 pomts)
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Problem 4 (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=w,

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 A,=vo/vi, input resistance Rin, and output

resistance Rou. (20 points)
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