
Master Course Description for EE 332 (ABET sheet) 
Title: Devices and Circuits: Analog  
Credits: 5 lectures/week 
UW Course Catalog Description: 
 
Coordinator:  
Chris Rudell, Professor, Electrical and Computer Engineering 
Sajjad Moazeni, Assistant Professor, Electrical and Computer Engineering 
 
Catalog Description:  
Covers the physics, characteristics, and applications of field-effect transistors in analog circuit 
design, with an emphasis on small-signal behavior. Topics include device modeling for circuit 
analysis and amplifier design. Provides hands-on experience with laboratory instrumentation, 
analog circuit debugging, and industry-standard computer-aided design (CAD) tools, including 
Spectre, SpectreRF, and PSpice. 
 
Learning Objectives:  
At the end of this course, students will be able to: 
1. Calculate model parameters for FET devices using hand calculations and simulation using the 

Cadence Spectre tools. 
2. Design and construct simple single and multi-stage amplifier circuits using FET-based (CMOS) 

devices. 
3. Identify relevant FET circuit design strategies invoked in the design of commercial operational 

amplifiers and modern integrated circuits. 
4. Articulate the purpose and function of each of the strategies in (3).   
5. Apply noise, feedback, and bandwidth analysis techniques to analog circuits as well as a 

broader range of topics covered in senior level electronics design courses such as EE-436, EE 
437 and EE-435, and other courses in signal processing and control theory.   

6. Design, build, and test an analog circuit project given a clear design specification. 
7. Use the Cadence-based simulation tool set for simulation using Spectre and Pspice and employ 

common practices for circuit simulation of layout and extracted views. 
 
Textbook: 
Behzad Razavi, Design of Analog CMOS Integrated Circuits, 2nd Ed., New York: McGraw-Hill, 2017. 
(EE332 selectively covers the first ten chapters) 
 
Prerequisites: 
EE-233 and EE 280 are prerequisites. EE-331 is recommended but not required.  
 
Prerequisites by Topic: 
1. Introductory circuit theory and analysis  
2. Basic familiarity with Linux 
3. Hands-on experience with laboratory instruments (EE-233) 
4. Basic understanding of AC circuits and frequency response (EE-233) 
5. Firm foundation in CMOS device physics, and modeling both large and small-signal (EE-280) 
6. EE 331 is recommended, but not required 

http://www.washington.edu/students/crscat/ee.html#ee332


 
Topics: 
1. Introduction to Integrated Systems/Analog Integrated Circuits:  0.5 weeks 
2. I-V characteristics, transconductance, layout, and small signal models of MOSFETs:  1 week   
3. Thevenin/Norton Models; Input/Output Impedance:  0.5 weeks 
4. Common source, common gate, common drain, cascode transistor configurations: 1.5 weeks 
5. Differential pairs:  1 week 
6. Current Mirrors:  1 week 
7. Frequency Response:  1 week 
8. Noise:  1 week 
9. Feedback and Feedback Topologies: 1 week 
10. One and two stage operational amplifiers:  1 week 
11. Output swing, input range, phase margin and stability compensation techniques: 1 week 
 
Course Structure:  
Class meets four days per week for three 50 minute lectures and one 50 minute problem session 
or equivalent. One three hour laboratory session per week is also required. There is weekly 
homework due that includes computer-based circuit simulation using Cadence-based Spectre 
software. Multiple laboratory experiments and a design project with a formal written report make 
up the laboratory portion for the course. Two midterms and one final in class examination (or 
equivalent) provide summative assessment of student learning. 
 
Computer Resources:  
Cadence-based Spectre simulation tools using the Linux lab in Sieg Hall is required for circuit 
simulation. MathCad or MATLAB (or equivalent) are necessary for circuit analysis. 
 
Laboratory Projects: 

1. Introductory session (not graded) 
2. Basics of transistor operation (I-V characteristics) 
3. Basics of Cadence design flow (layout, LVS, DRC). 
4. Single transistor amplifiers with biasing 
5. Differential pair amplifiers 
6. AC and frequency simulations 
7. Simulation of a basic amplifier with a feedback circuits such as a TIA 
8. Design project (multi-week) 

 
Laboratory Structure:  
The course meets for 3 hours per week to conduct laboratory experiments from a lab manual 
which accompanies the class. The first labs consist of creating a breadboard circuit, then 
performing a number of measurement tasks using oscilloscopes, spectrum analyzers, DC and AC 
signal sources. Measurements are written up in a report, then submitted for assessment (grading). 
The labs are conducted in EEB 137 where EE stores provides components as needed for the 
experiments. The laboratory portion of the course concludes with a larger multi-week project that 
includes concepts associated with an analog amplifier circuit design given a set of specifications 
(e.g. gain, bandwidth, etc.). Students will verify their design using Cadence simulations. 
 



Grading:  
Each of two midterm examinations (10% each), final examination (20%), design project and 
laboratory reports (30%), homework (15%) and tutorials (15%). 
 
ABET Student Outcome Coverage:  
This course addresses the following outcomes: 
H = high relevance, M = medium relevance, L = low relevance to course. 
 
(1) An ability to identify, formulate, and solve complex engineering problems by applying principles 
of engineering, science, and mathematics (H) The vast majority of the lectures deal with the 
application of circuit theory, device modeling and electronic circuit analysis. Mathematical 
formulations are commonplace throughout the course. In addition, problem formulation and 
solving skills are required to define and resolve device, circuit and simulation problems. 
 
(2) An ability to apply engineering design to produce solutions that meet specified needs with 
consideration of public health, safety, and welfare, as well as global, cultural, social, environmental, 
and economic factors (M) Some laboratory projects could lead to engineering-based designs that 
help promote public health, safety, welfare, cultural and social factors, in a very generic sense. The 
circuits analysis and design techniques used in this class could lead to larger electronic systems 
which do impact all of the aforementioned areas. 
 
(3) An ability to communicate effectively with a range of audiences (M) Design project reports are 
required to be styled and formatted to present the instructor or TA. Emphasis is placed upon clear 
descriptions of circuit and device operation, with illustrative schematic diagrams. 
 
(5) An ability to function effectively on a team whose members together provide leadership, create a 
collaborative and inclusive environment, establish goals, plan tasks, and meet objectives (M)The lab 
and project design problems are addressed by teams of 2-3 students who must work together to 
complete breadboard circuit projects which include measurements of commonly accepted figures 
of merit. 
 
(6) An ability to develop and conduct appropriate experimentation, analyze and interpret data, and 
use engineering judgment to draw conclusions (M) The course involves direct experience with the 
design of semiconductor integrated circuits and experimentation with simulation software. 
Laboratory experiments require students to measure and acquire data as well as interpret the 
results in their lab reports. 
 
(7) An ability to acquire and apply new knowledge as needed, using appropriate learning 
strategies (M) The course focuses on an intermediate-level of circuit analysis and design of 
electronic circuits. Knowledge acquired in this course is necessary for higher-level advanced 
circuit classes such as EE-433, EE-473 and EE-436. 
 
Religious Accommodations:  
Washington state law requires that UW develop a policy for accommodation of student absences 
or significant hardship due to reasons of faith or conscience, or for organized religious activities. 
The UW’s policy, including more information about how to request an accommodation, is available 



at Religious Accommodations Policy (https://registrar.washington.edu/staffandfaculty/religious-
accommodations-policy/). Accommodations must be requested within the first two weeks of this 
course using the Religious Accommodations Request form 
(https://registrar.washington.edu/students/religious-accommodations-request/). 
 
Accommodations & Access:  
If you have already established accommodations with Disability Resources for Students (DRS), 
please communicate your approved accommodations to me at your earliest convenience so we can 
discuss your needs in this course. If you have not yet established services through DRS, but have a 
temporary health condition or permanent disability that requires accommodations (conditions 
include but not limited to; mental health, attention-related, learning, vision, hearing, physical or 
health impacts), you are welcome to contact DRS at 206-543-8924 or uwdrs@uw.edu or 
disability.uw.edu. DRS offers resources and coordinates reasonable accommodations for students 
with disabilities and/or temporary health conditions. Reasonable accommodations are 
established through an interactive process between the student, instructor, and DRS. It is the 
policy and practice of the University of Washington to create inclusive and accessible learning 
environments consistent with federal and state law. 
 
Academic Integrity:  
Engineering is a profession demanding a high level of personal honesty, integrity and 
responsibility. Therefore, it is essential that engineering students, in fulfillment of their academic 
requirements and in preparation to enter the engineering profession, adhere to the College of 
Engineering Statement of Principles. Any student in this course suspected of academic misconduct 
(e.g., cheating, plagiarism, or falsification) will be reported to the College of Engineering Dean’s 
Office and the University’s Office of Community Standards and Student Conduct to initiate the 
student conduct process.  
 
Any student found responsible for academic misconduct may receive a zero for their grade on the 
impacted academic work (e.g., assignments, project, or exams), and academic consequences, with 
the possibility of expulsion. For any assignment, quiz, or exam that is suspected of academic 
misconduct, you will be given an “X” grade until after Prof. Rudell has received notification by the 
Dean’s office that the conduct process is complete. If a student is found responsible for academic 
misconduct, the student will receive a grade of zero on the assignment, quiz, or exam. If a student 
is found not responsible, the student will receive a grade based on the standard grading criteria 
listed in the above grading section of the MCD.  
 
Title IX:  
The UW, through numerous policies, prohibits sex- and gender-based violence, harassment, and 
discrimination and expects students, faculty, and staff to act professionally and respectfully in all 
work, learning, and research environments. 
 
For support, resources, and reporting options related to sex- and gender-based violence, 
harassment, or discrimination, refer to the UW Title IX’s website, specifically the Know Your Rights 
& Resources guide. Should you wish to make the Office of the Office of the Title IX Coordinator 
aware of a Title IX concern, visit the Make a Title IX Report webpage.  

https://registrar.washington.edu/staffandfaculty/religious-accommodations-policy/
https://registrar.washington.edu/staffandfaculty/religious-accommodations-policy/
https://registrar.washington.edu/students/religious-accommodations-request/
https://registrar.washington.edu/students/religious-accommodations-request/
mailto:uwdrs@uw.edu
http://depts.washington.edu/uwdrs/
https://www.engr.washington.edu/current/policies/academic-integrity-misconduct
https://www.washington.edu/cssc/for-students/overview-of-the-student-conduct-process/
https://www.washington.edu/titleix/policies/
https://www.washington.edu/titleix/
https://www.washington.edu/titleix/survivor-resources/
https://www.washington.edu/titleix/survivor-resources/
https://www.washington.edu/titleix/report/


Please know that if you choose to disclose information to me about sex- or gender-based violence, 
harassment, or discrimination, I will connect you (or the person who experienced the conduct) 
with resources and individuals who can best provide support and options. You can also access 
additional resources directly: 

• You can request anonymous support, from SafeCampus  
• You can request confidential support, from a confidential advocate. 
• If you know you want to submit a formal complaint, contact the Civil Rights Investigation 

Office. 
Please note that some senior leaders and other specified employees have been identified as 
Officials Required to Report. If an Official Required to Report learns of possible sex- or gender-
based violence, harassment, or discrimination they are required to contact the Office of the Title IX 
Coordinator and report all the details they have in order to ensure that the person who 
experienced harm is offered support and reporting options.   
Relevant Websites 

• Title IX: uw.edu/titleix/ 
• Survivor resources: uw.edu/titleix/survivor-resources/ 
• Confidential advocates: uw.edu/sexualassault/support/advocacy/ 
• SafeCampus: uw.edu/safecampus/ 
• Officials Required to Report: uw.edu/titleix/employee-reporting-expectations/ 
• Policies: uw.edu/titleix/policies/ 
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