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I.   COURSE DESCRIPTION IN ABET FORMAT 

 
II ASSESSMENT RESULTS FOR CURRENT AND PAST THREE PERIODS 

Program Outcomes Assessed in Course 
Assessment Summary of Class Semester Averages  for Outcomes 
End of Semester Course Outcomes Assessment Reports 
 

II.   TESTS  
Summary of Topics covered by Test   
Original Test Questions & Master Solution/grading scheme used   
(Summary of topics can be a separate page or include on the assignment itself) 
  Above Average  (Graded original work ) 
  Average   (Graded original work ) 
  Below Average  (Graded original work ) 

 
 III.   HOMEWORK ASSIGNMENTS 

Summary of Topics covered by Homework  
Original Homework Questions & Master Solution/grading scheme used   
    Above Average  (Graded original work ) 
  Average   (Graded original work ) 
  Below Average  (Graded original work ) 

 
 IV.   PROJECT 

   Summary of Topics Covered  by Project 
   Project Problem Statement and Grading Scheme 

   Above Average  (Graded original work ) 
  Average   (Graded original work ) 
  Below Average  (Graded original work ) 
 

  



Course Description 

in ABET Format  

 

1. Course number and name: ELEG 3304 ELECTRONICS - I 
2. Credits and contact hours: 3 credit hours; 3 contact hours 

 
3. Instructor’s or course  

coordinator’s name: 
 
Dr. Mohan Ketkar 
 

4. Textbook: Title: MICROELECTRONIC CIRCUITS 
                   Author: A.S. Sedra and K.C. Smith 

 
                   Publisher, Year & Edition: Oxford University Press, 8th Edition 

 
  a. Other Supplemental material 1. J.O. Attia, “Circuits and Electronics: Hands-on 

learning with Analog Discovery” 
2. Handouts 
3. Electronics Circuits books in the library  

5. Specific course information  
 a. Brief description of the content of the course 

(catalog description) 
Operational amplifiers. Diodes and nonlinear circuits. 
Field effect transistors. Analysis and design of linear 
amplifiers. Biasing, small and large signal behavior. 
Operation of bipolar junction transistors. 

 b. Prerequisites or  
     Co-requisites 

ELEG 3303 or 3033 Minimum Grade of C and  
ELEG 3301 or 3013 Minimum Grade of C 

 c. *Indicate whether a required, elective, or 
selected elective (as per definition provided) 
course in the program 

 

Required 

6. a. Specific goals for the course specific 
outcomes of instruction (e.g., The student 
will be able to explain the significance of 
current research about a particular topic.)   

 
Students will be able to : 
 

b. Explicitly indicate which of the student 
outcomes listed in Criterion 3 or any other 
outcomes are addressed by the course.  
 

The specific goals for the course specific outcomes 
listed on the left column will address the following 
student learning outcomes: 

 1. Understand the characteristics of operational 
amplifiers and should be able to design 
electronic circuits using operational amplifiers  

 
 
 
 
 
 
 

 2. Understand the operational characteristics of 
diodes, MOSFETs, and BJTs  

 3. Be conversant with basic electronic circuits 
such as rectifiers, inverting amplifiers, non-
inverting amplifiers, integrators, differentiators, 
clipping and clamping circuits.  

 4. Recognize and analyze various MOSFET and 
BJT amplifier circuits 

 



 5.Use PSPICE or MATLAB to solve electronic 
circuits’ problems 

Outcome 6 
An ability to develop and conduct appropriate 
experimentation, analyze and interpret data, and use 
engineering judgment to draw conclusions. 

 6. Design, construct, test electronic circuit that 
satisfies multiple constraints 

 

7 Brief list of topics to be covered 
 

Introduction to Electronics 
Operational Amplifiers 
Diodes 
Applications of Diodes 
MOSFETs 
Bipolar Junction Transistors 

 

*Required courses are required of all students in the program, elective courses (often referred to as open or free electives) are 
optional for students, and selected elective courses are those for which students must take one or more courses from a specified group 

 

 



End of Semester Course Assessment Report 

This summary contains the following Information 
1. Performance Statistics 
• Total number of students in class 

• The class average performance (stated as %) in each course 
outcome assessed in this class and the two previous times course 
was assessed. 
• The acceptable class average for the class in each outcome area as 
set by your Department. You cannot use any number of your 
choice 
• Percentage of students who scored below the expected average in 
each outcome. 
2. Implementation Summary 
• Brief summary of plans implemented during the semester based 
on last assessment report 
3. Perceived Problems 
• Instructor’s critical evaluation of perceived problems that 
affected students’ performance. Realistic problems should be 
identified throughout the semester and summarized in this section 
of the report. 
4. New Plans for Addressing Problems 
• Instructor’s plans for addressing the perceived problems the next 
time the class is taught. These should be specific enough for 
another instructor to implement. Most of these should be things 
that, you, the instructor can implement to help students to 
improve. Be creative. 
5. Overall Trend over last three assessment periods 
• Instructor’s summary of overall performance trend for each 
outcome measured over the last three periods. 
5. Were Expectations Met? 
Answer YES if the class average was above the expected average and the 
stated percentage of students scored at or above the expected average, else 
answer NO. 

  



END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT 

ELEG 3304-P01 ELECTRONICS I (ELECTRICAL ENGINEERING MAJORS) 

Spring 2022 SEMESTER 

  Report Prepared by: Dr. Mohan Ketkar 

  Report Date: May 15, 2022 

Semester Analysis Type 
Number 

of 
Students 

Outcome 6 

Ability to develop and conduct appropriate experimentation, analyze and interpret data, and use 
engineering judgment to draw conclusions 

Expected Class Average/ 

Expected Percent of 
students at or above 

average 
Class Average % Students meeting 

Expected Average 

Spring 2022 Direct 8 70 70 84.2 100 

Fall 2021 Direct 7 70 70 88.6 100 

Spring 2021 Direct 21 70 70 80.2 85.7 

Fall 2020 Direct 2 70 70 87.9 100 

Spring 2020 Direct 24 70 70 82.7 91.7 

Implementation 
Summary 

Items implemented 
from previous report 

or after meeting 
previous instructor 

Students designed circuits that meet desired specifications, create circuit for 
simulation, run simulation, and modify to ascertained that the specifications were 
met.  In addition, the students wrote reports that have the following parts: (i) 
introduction, (ii) circuit design with calculations, (iii) experimental setup to simulate 
and test the designed circuit, (iv) conducting the experiment, (v) analysis and 
interpretation of simulation results, (vi) discussion of results, and (vii) conclusions. 

Perceived Problems 

Perceived problems 
are directly related to 

the PC and the sub 
items under them 

Some of the students did not follow the required format for writing the project 
report.  This resulted in students writing reports without describing in detail the 
experimental setup and how the experiments were conducted. 

Plans for Addressing 
Problems 

 

Plans for address 
specific measures to 
address PC and their 

sub areas 

The following plans will be implemented the next time the course is taught: 

(a)  Require all the students to follow the format for writing the design project report.  
The instructor will not accept project reports that do not have the required format 
that address all the parts of Outcome 6. 

(b) Emphasize to the students the importance of (i) describing the experimental setup 
for testing the designed circuit, (ii) the data collected, and analyzed, and (iii) 
interpretation of results. 

(c) Sample of a good report will be provided to help the students 

Overall Trend over 
Periods 

Ascertain if there were 
improvements over 
previous semesters 

The class average decreased by 4.2 points, still higher than expected level 

Were Expectations 
Met?  YES 

 



END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT 

ELEG 3304-P01 ELECTRONICS I (COMPUTER ENGINEERING MAJORS) 

Spring 2022 SEMESTER 

  Report Prepared by: Dr. Mohan Ketkar 

  Report Date: May 15, 2022 

Semester Analysis Type 
Number 

of 
Students 

Outcome 6 

Ability to develop and conduct appropriate experimentation, analyze and interpret data, and use 
engineering judgment to draw conclusions 

Expected Class Average/ 

Expected Percent of 
students at or above 

average 
Class Average % Students meeting 

Expected Average 

Spring 2022 Direct 4 70 70 83.3 100 

Spring 2021 Direct 10 70 70 82.7 90 

Fall 2020 Direct 5 70 70 87.4 100 

Spring 2020 Direct 11 70 70 79.5 81.8 

Implementation 

Summary 

Items implemented 
from previous report 

or after meeting 
previous instructor 

Students designed circuits that meet desired specifications, create circuit for 
simulation, run simulation, and modify to ascertained that the specifications were 
met.  In addition, the students wrote reports that have the following parts: (i) 
introduction, (ii) circuit design with calculations, (iii) experimental setup to simulate 
and test the designed circuit, (iv) conducting the experiment, (v) analysis and 
interpretation of simulation results, (vi) discussion of results, and (vii) conclusions. 

Perceived Problems 

Perceived problems 
are directly related to 

the PC and the sub 
items under them 

Some of the students did not follow the required format for writing the project 
report.  This resulted in students writing reports without describing in detail the 
experimental setup and how the experiments were conducted.  Since Computer 
Engineering majors are not required to take the Electronics Lab, there were 
limitations for students to do physical experimentation. 

Plans for Addressing 
Problems 

 

Plans for address 
specific measures to 
address PC and their 

sub areas 

The following plans will be implemented the next time the course is taught: 

(a)  Require all the students to follow the format for writing the design project report.  
The instructor will not accept project reports that do not have the required format 
that address all the parts of Outcome 6. 

(b) Emphasize to the students the importance of (i) describing the experimental setup 
for testing the designed circuit, (ii) the data collected, and analyzed, and (iii) 
interpretation of results. 

(c) Sample of a good report will be provided to help the students 

Overall Trend over 
Periods 

Ascertain if there were 
improvements over 
previous semesters 

The class average increased by 0.6 points, higher than expected level 

Were Expectations 
Met?  YES 

 



 

Course Grades downloaded from Canvas 

 

  Student Name Attendance Test 1 Test 2 Test # 3 
Course 
design 
Project 

Final 
Exam 

Current 
Grade 

                  
1   9.31 32 75 85 81 54 C 
2   9.66 92 77 100 85 73 B 
3   9.31 10 24 21 0 8 F 
4   5.17 38 75 64 75 0 F 
5   9.66 82 80 94 85 77 B 
6   7.59 18 65 62 75 26 F 
7   8.97 20 52 98 78 41 D 
8   10 59 84 0 82 55 C 
9   8.97 80 55 100 86 56 C 

10   9.66 80 70 86 85 35 C 
11   9.66 72 58 93 85 59 C 
12   10 92 79 93 90 49 C 
13   10 57 45 72 84 41 D 
14   10 80 84 82 85 87 B 
  Points Possible 10 100 100 100 100 100   

 

 



 

 

 

 

 

 

 

Electronics I 

Spring 20222 

        

Title of Assignment:  TEST 1 

 

TOPICS COVERED IN TEST 1 

 

 Test 1 covered the following topics: 

 

1. Amplifiers 
2. Cascaded Amplifiers 
3. Circuit Models 
4. Gain frequency relationship 

 
 

 

 

  



A          Name _____________________ 

ELEG3304 Spring 2022 

 

Test # 1 

 

February 10 

 

 

Question # 

 

 

Max Points 

 

Obtained 

 

I 

 

25 

 

 

II 

 

25 

 

 

III 

 

25 

 

 

IV 

 

25 

 

 

Total points 

 

100 

 

 

Closed book, Closed notes. 

No cell phone allowed.  No sharing of calculators. 

 

After finishing your test, scan all pages into a pdf file. 

Upload your file on canvas under Test # 1. 

Handover your test to the instructor. 

 

  



I. Various amplifier and load combinations are measured as listed below using rms values.  For each, find the 
voltage, current, and power gains (Av, Ai, and Ap, respectively) both as ratios and in dB: 

(a)  vI = 25 mV, iI = 100 μA, vo = 5 V, RL = 50 Ω 

(b) vI = 125 μV, iI = 100 nA, vo = 1.25 V, RL = 10 kΩ 

II You are given two amplifiers, A and B, to connect in cascade between 20-mV, 50 kΩ source and a 50-Ω load.  
The amplifiers have voltage gain, input resistance, and output resistance as follows: for A, 50 V/V, 50 kΩ, 4 
kΩ respectively; for B 40 V/V, 40 kΩ, 5 kΩ respectively.  Evaluate two possible connections between source 
S and load L, namely SABL and SBAL.  Write expression for the voltage gain (vo /vs) for each configuration.  
Determine the voltage gain for both configurations as ratio and in decibels.  Which amplifier arrangement is 
better? 

III The inverting circuit with T network in the feedback is redrawn in following figure in a way that 
emphasizes the observation that R2 and R3 in effect are in parallel (because the ideal op-amp forces a 
virtual ground at the inverting input terminal).  Use this observation to derive an expression for the 
gain (vo/vI) by first finding (vx/vI) and (vo/vx).  For the latter use the voltage-divider rule applied to R4 
and (R2 || R3). 

 

IV Figure shows a circuit that provides an output voltage vo whose value can be varied by turning the wiper of 
the 100-kΩ potentiometer.  Find the range (lowest and highest) over which vo can be varied.  If the 
potentiometer is a “25-turn” device, find the change in vo corresponding to each turn of the pot.  The V+ = + 
10.0, and V- = - 10.0 volts. 
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A          Name _____________________ 

ELEG3304 Spring 2022 

Test # 2 

March 10 

 

Question # 

 

 

Max Points 

 

Obtained 

 

I 

 

 

24 

 

 

II 

 

 

24 

 

 

III 

 

 

30 

 

 

IV 

 

 

22 

 

 

Total points 

 

 

100 

 

Closed book, Closed notes. 

No cell phone allowed.  No sharing of calculators. 

After finishing your test, scan all pages into a pdf file. 

Upload your file on canvas under Test # 2. 

Handover your test to the instructor. 

  

 



I. Measurements made on the internally compensated amplifiers listed below provide the dc gain and the 
frequency at which the gain dropped by 20 dB.  For each, what are the -3dB and unity-gain frequencies? 

(a)  105 V/V and 102 Hz 

(b) 1800 V/V and 0.1 MHz 

(c) 200 V/mV and 20 kHz 

 

 

II Design a circuit using optimum number of diodes in series with a resistor to provide a reference 
voltage of 3.85 V from a +10 V supply.  Assume the diodes available have 0.7-V drop at 1 mA and 
IFMAX of 1 A.  Box your answers.  Sketch the circuit.  What is the wattage rating of the resistor? (Use 
VT of 25.8 mV) 

 

III Use iterative-analysis procedure to determine the diode current, ID and voltage, VD in the circuit below 
for VDD = 1 V, R = 750 Ω, and a diode having Is =10-15 A.  Show and box all iteration results.  Use four 
places after decimal. (Use VT of 25.8 mV) 

      
 

 

IV A string of four diodes is used to provide constant voltage of 3.0 V.  (a) Calculate the percentage change 
in the regulated voltage, VO caused by 10% change in the power supply voltage.  (b) Find the load 
regulation when a load of 1.2 kΩ is connected.  Use R = 1 kΩ.  (Use VT of 25.8 mV) 
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A          Name _____________________ 

ELEG3304 Spring 2022 

Test # 3 

April 14, 2022 

 

Question # 

 

 

Max Points 

 

Obtained 

 

I 

 

 

21 

 

 

II 

 

 

26 

 

 

III 

 

 

26 

 

 

IV 

 

 

27 

 

 

Total points 

 

 

100 

 

Closed book, Closed notes. 

No cell phone allowed.  No sharing of calculators. 

After finishing your test, scan all pages into a pdf file. 

Upload your file on canvas under Test # 3. 

Handover your test to the instructor.  



Four places after decimal for all answers 

 

I. For a 0.18-µm process technology for which µn = 425 cm2/V⋅s and tox = 4.5 nm, find Cox, k’n, and the 
overdrive voltage Vov required to operate a transistor having W/L = 25 in saturation with ID = 325 µA.  
What is the minimum value of VDS needed? 

II. An NMOS transistor is fabricated in a 0.4 µm process having V’A = 50 V/µm of channel length.  If L = 
0.8 µm and W = 16 µm, find VA and λ.  Find the value of ID that results when the device is operated with 
an overdrive voltage Vov = 0.75 V and VDS = 1.25 V.  Also, find the value of ro at this operating point.  If 
VDS is increased by 2 V, what is the corresponding change in ID (∆ID).  The µn Cox is 450 µA/ V2. 

III. Design the circuit to establish a drain current of 0.1 mA and a drain voltage of + 0.3 V.  The MOSFET 
has Vtn = 0.5 V and W/L = 105 µm / 3 µm.  Find Vov, VGS, VS, RS, and RD if the device is operating in 
saturation.  Use µn Cox  of 0.4 mA/ V2. 

 

 
IV. For following circuit, both MOSFET transistors have following parameters: Vtn = 0.5 V and µn Cox = 0.4 

mA/V2.  L1 = L2 = 0.18 µm and W1 = 0.72 µm, W2 = 1.8 µm.  The VD1 is measured to be 0.7 V.  If the 
transistor Q2 is operating at the edge of saturation region, determine ID1, R, ID2, VD2, and R2. 
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Spring 2022 

 

        

Final Exam 

 

 

 

  

 



 

A          Name _____________________ 

ELEG3304 Spring 2022 

Final Exam 

May 10th, 2022 

 

Question # 

 

 

Max Points 

 

Obtained 

 

I 

 

16 

 

 

II 

 

20 

 

 

III 

 

14 

 

 

IV 

 

10 

 

 

V 

 

40 

 

 

Total points 

 

100 

 

Closed book, Closed notes. 

No cell phone allowed.  No sharing of calculators. 

 

 

  



Four places after decimal for all answers 

I. Consider an n-channel MOSFET with tox = 5.1 nm, µn = 450 cm2 /V·s, Vt = 0.7 V, and W/L = 15. What is 
the value of k’n?  Identify the region of operation and find the drain current in the following four cases.  
Use εr = 3.9 for Silicon and εo = 8.8542 x 10-12 F/m.  (Total 16 points) 

a. vGS = 2.0 V and vDS = 1.0 V  
b. vGS = 2.0 V and vDS = 2.0 V  
c. vGS = 2.5 V and vDS = 1.5 V  
d. vGS = 2.7 V and vDS = 2.0 V  

II. (a) Determine the drain current, the drain voltage, and VOV .  Use RG1 = 9 MΩ, RG2 = 6 MΩ, RD = RS = 4.3 kΩ.  
The device parameters are Vt = 1.0 V, Use k’n (W/L) value of 1.5 mA/V2. Neglect channel length modulation.  Use 
VDD = +10.0 V.  (b) Calculate power absorbed by the MOSFET.  (Total 20 points) 

 
III. A transistor for which IS = 10-16 A is conducting a collector current of 1.2 mA.  Use β of 140 and 

VT of 25.8 mV.  (a) Find vBE.  (b) Find ISE and ISB for this transistor.  (Total 14 points) 
 
IV. Consider an npn transistor whose base – emitter drop is 0.75 V at a collector current of 4.0 mA.  

What current will it conduct at vBE = 0.70 V?  What is its base – emitter voltage for iC = 7.5 µA?  
(Total 10 points) 

V. Using β of 140 and VT of 25.8 mV, find (a) voltages V3, V4, V5, V6, and V7.and currents IE1, IE2, 
and IE3.  Given R1 = 10 kΩ, R2 = 10 kΩ, R3 = 4.3 kΩ, R4 = 3.3 kΩ, R5 = 1.8 kΩ, R6 = 1.2 kΩ.  Use VCC 
= + 5 V and VEE = - 5 V.  Put your final eight values in a table.  (Total 40 points) 
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ELECTRICAL & COMPUTER ENGINEERING 

OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET 

ELEG3304 ELECTRONICS I 

Instructor:  Dr. Mohan Ketkar 

ELEG3304 Spring 2022 

Course Design Project 

In this assignment you will be (a) design a DC power supply to meet the specifications and (b) design experimental set up to 
test a DC power supply to measure performance parameters 

 

After completing the designs each student will write a report with following items in it.   

a. Introduction:  Introduce the reader to the project goals. 
b. Define the objectives:  Describe the two parts of the assignment.  Discuss how you will be approaching the solutions.  

State clearly any assumptions you make, if any. 
c. Develop Experiment to Test circuits:  Identify parameters to be measured; identify the equipment or component for 

measuring the parameters of interest, and provide the steps for setting up and conducting the experiment.  Upload the 
screenshots of each circuit including the probes. 

d. Conduct Experiment (Extra Credit Optional):  Conduct experiment (testing), collect the data needed. 
e. Design and calculations  
f. Discussion Show that your design meets the specifications.  Make direct comparisons between expected results and 

experimental measurements.  Comment on major differences, if any. 
g. Conclusions:  Draw appropriate conclusions and recommendations using engineering judgement. 

 

You have to upload your report to two places (i) eCourse and (ii) Taskstream ELEG3304 Assignment (Outcome 6) by April 
29, 2022 by 11:59 pm. 

 

(a) DC Power supply specifications 

Input voltage: 120 V AC, 60 Hz 

Output voltage:  9V  

Max output current:  350 mA 

Output ripple: Less than 50 mVpp at max current 

Describe methods to provide short circuit protection. 

List all part numbers. 

Determine the cost of your design. 

  

(b) Design experimental set up to test your power supply.  Describe a procedure to test and measure (a) ripple, (b) line 
regulation (10% change) and (c) load regulation (10%)   
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