
Prof. Sam Palermo 

1 

2 

3 

Problemn Score|Max Score 

4 

Total 

Name: 

UIN: 

Department of Electrical and Computer Engineering 

20 

ECEN 325 Exam #3 

10 

Texas A&M University 

Please write your name in the space provided below 

35 

Please verify that there are 6 pages in your exam 

35 

ECEN 325 - Electronics 

You may use one double-sided page of notes and equations for the exam 

Good Luck! 

100 

Fall 2025 

Exam #3 

Instructor: Sam Palermo 

sAM PALERMO 

December 12, 2025 

1 



Prof. Sam Palermo 

Problem I (20 points) 
For all the circuits below, use the following NMOS parameters 

KPN=Co=100uA/V, VTN=|V, AN=0V! 
and the following PMOS parameters 

KP-uCox=30pA/V, Vp=-1V, Ap=0v:! 
For the following two circuits calculate 

a) 

b) 

Sat 

i. lp with Rp=10kQ. (10 points) 

Ros 

ii. The maximum Rp such that the transistor remains in saturation. (10 points) 
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Prof. Sanm Palermo 

Problem 2 (10 points) 
For the circuit shown below, all transistors are operating in the saturation region. Use the 
following transistor parameters 

KPN-nCoN= 100uA/V², VuN = IV 
KP=Co 30uA/V2, VnLp=V 

AN=p= 0v-! 
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Vout 

Calculate the DC operating points of the circuit, including Ibi3 and Vout. 
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Rin 

Problem 3 (35 points) 4 
Assume for problem that the NMOS transistors are all operating in saturation and have 

KPN-4Cn=1004A/V', VN=lV, AN-0v:! 

10V 

a) Calculate the DC values for lp, Vp. VG, Vs and the AC small-signal gmi. (10 points) 

2mA() 

10 

ECEN 325 Exam #3 

10V 

Ro160OkO Ro 5k0 

Rs2 400k) 

2Io 

250 

V 

+ 

BO 
M1T 

Vy = V0-1,R, lou -logA(skn) = sY 

Vs 

H 

Va 

Rout 

4 

Rin 

V= lo 

2,5V 

December 12, 2025 

To 2 A 

Ay lo 

T- mode l 

4ooK 

b) Sketch the small-signal model of the circuit. Assume that the capacitors act as AC short_ and 
only draw the essential transistor(s). (10 points) 

Vp= SV 

VG= 4 

c) Calculate small signal gain A,=vo/vi, input resistance Rin, output resistance Rout. (15 points) 

Vs= 2. SV 

A, = 

Rn = 250 



Prof. Sam Palermo 

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=0. 

Rin 

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=v/vi, input resistance Rin, and output 
resistance Rout. (20 points) 
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