Fundamentals of Semiconductor Devices (Fun Devices)
Electrical and Computer Engineering
University of Texas at El Paso

Instructor:
Name Email Office Room Office Hours
David Zubia dzubia@utep.edu A335 or online | See Blackboard
Announcement

Content Description:

This course combines theory of semiconductors with application of engineering analysis and design
principles to predict the electrical performance of devices. Students will learn how to analyze and
design semiconductor devices.

Learning Objectives:
After completion of this course, students:
o Will learn to apply energy bands, density of states, and distribution functions to calculate
carrier densities in semiconductors
o Will learn to apply carrier transport theories to calculate current in semiconductors
Will learn to analyze and design the electrical performance of semiconductor devices.

Student Tasks:
e Attend Lectures: twice per week
Read: Assigned textbook chapters
View: View lecture presentations
Discuss: Discuss concepts and methods from textbook and presentations
Coursework: Question Sets (approximately weekly)
o Answer conceptual and calculation questions
o Can collaborate but submit individually and on-line
o Teamwork: Parameter Studies (approximately one per module)
o Study device parameter relationships using graphs
o Work in a team and submit on-line as a team
e Exam 1 (Mid-Term): ~8" week (on-line)
e Exam 2 (Final): Finals week (on-line)

Evaluation:
Code Exam
Conceptual & Parameter | Exam 1 2
Item | Questions | Graph Studies | (Midterm) | (Final) | Attendance | Total
Value 20% 20% 20% 15% 15% 10% 100%

Attendance Note: Only official university absences will be excused.

Grading Policy:
Score 90% - 100% | 80% - <90% | 70% - <80% | 60% - <70% | 0% - <60%
Grade A B C D F



mailto:dzubia@utep.edu

Required Textbook:
Semiconductor Devices: Physics and Technology, 3™ Edition, S. M. Sze and M. K. Lee, Wiley,

2012

Topics:
[ ]

Module 1: Energy bands and carrier concentration in thermal equilibrium
Module 2: Carrier transport
o Device 1: Resistors
Module 3: p-n Junctions
o Device 2: Diodes
o Device 3: Capacitors
Module 4: Bipolar junction transistors
o Device 4: BJTs
Module 5: Field-effect transistors
o Device 5: MOSFETS
Module 6: (If time permits) Survey of semiconductor devices

*Use of Artificial Intelligence Tools

The use of generative Al tools such as Chat GPT is permitted in this course for the
following activities, however they must be noted or cited:

o To obtain ideas to solve engineering problems in Parameter Study assignments

o To obtain ideas to write code for engineering problems

o To obtain ideas for written parts of Parameter Study assignments

o To revise English on Parameter Study assignments
However, you may not use Al tools to complete the following activities:

o Question Sets

o Exams
Students must cite any borrowed content sources to comply with all applicable citation
guidelines, copyright law, and avoid plagiarism. Instances that violate these guidelines will
be referred to the Office of Student Conduct and Conflict Resolution.

Prerequisites:

Introductory Electromagnetism: Electric fields and potential; current and magnetism; time
varying fields and electromagnetic waves.

o UTEP PHYS 2421 with grade of "C" or better.
Electronics I: Introduction to electronic devices and circuits: Diodes, field-effect transistor
amplifiers, bipolar junction transistor amplifiers.

o UTEP EE 3338 with grade of "C" or better.

Syllabus Changes: The content in the syllabus is subject to change for improvements or other

factors.

Any changes will be communicated.

Content Delivery Modality: See Blackboard Announcement

In-Person mode: The course is listed as in-person however if needed all content will be
delivered online through synchronous lectures and other online materials.

Content will be provided in modules on a chapter-by-chapter basis and will follow a weekly
routine.



Technology Requirements:

Course content is delivered via through the Blackboard learning management system. All
assignments will require use of a computer and software. The table below shows the hardware and
software that will be needed.

Email | Laptop Web Microsoft | Matlab, Adobe | Media
Computer | browser | Office Octave or | Acrobat | Player
MathCAD

Web Browser: Google Chrome and Mozilla Firefox are the best browsers for Blackboard.
Internet Access: Access to the internet is required for this course to view lectures, submit
assignments, and take exams.

Microsoft Office: Download Microsoft Office programs (including Excel, PowerPoint,
Teams, Outlook, and more) for free via UTEP’s Microsoft Office 365 Portal.

Matlab, Ocatve, or MathCAD: Contact the Engineering Technology Center to install
software.

Technical Difficulties Policy:

If you are experiencing difficulties submitting your work through Blackboard, please
contact the UTEP Help Desk or ETC. You can email me your backup document as a last
resort.

I strongly suggest that you submit your work with plenty of time to spare in the event that
you have a technical issue with the course website, network, and/or your computer.

I also suggest you save all your work (answers to discussion points, quizzes, exams, and
essays) in a separate Word document as a backup. This way, you will have evidence that
you completed the work and will not lose credit.

Non-Compliance Policies:

Late Work: Late course work will not be accepted or unless it is the result of a documented
emergency or official university event.

Make-up Work: Make-up work will be given only in the case of a documented emergency
or official university event.

Posting Netiquette: Postings that violate UTEP policy will be investigated and appropriate
actions will be taken.

Group Work: Lack of significant contribution to group (team) work will result in zero
credit. If lack of contribution persists for any one or more than one exercise, the instructor
will take action to ensure equity for group members that are contributing significantly and
meaningfully.

Instructor-Student Communications:

We will use formal English in all our written communications

Announcements: Check the Blackboard announcements frequently for any updates,
deadlines, or other important messages.

Office Hours: Meetings can be in-person or virtual. Please see the days and times at the top
of this syllabus.

Email: Email is the best way to contact the instructor. Attempt will be made to respond to
your e-mail within 24 hours of receipt.


https://www.utep.edu/technologysupport/ServiceCatalog/SOFTWARE_PAGES/soft_microsoftoffice365.html
https://www.utep.edu/engineering/etc/

ILLNESS PRECAUTIONS
Please stay home if you have symptoms of a communicable illness. If you are feeling unwell, please
let me know as soon as possible, so that we can work on appropriate accommodations.

*EXCUSED ABSENCES AND/OR COURSE DROP POLICY
According to UTEP Catalog,

“At the discretion of the instructor, a student can be dropped from a course

because of excessive absences or lack of effort. A grade of “W” will be

assigned before the course drop deadline and a grade of “F” after the

course drop deadline.”
See Policies and Regulations in the UTEP Undergraduate Catalog for a list of excuse absences.
Therefore, if it is determined that you are at risk of failing due to non-performance in the course,
you may be dropped from the course. You will be provided 24 hours advance notice via email.

However, if you feel that you are unable to complete the course successfully, please let me know
and then contact the Registrar’s Office to initiate the drop process. If you do not, you are at risk of
receiving an “F” for the course.

INCOMPLETE GRADE POLICY:
It is the policy of the instructor not to give a grade of incomplete.

*SCHOLASTIC INTEGRITY

Academic dishonesty is prohibited and is considered a violation of the UTEP Handbook of
Operating Procedures. It includes, but is not limited to, cheating, plagiarism, and collusion.
Cheating may involve copying from or providing information to another student, possessing
unauthorized materials during a test, or falsifying research data on laboratory reports. Plagiarism
occurs when someone intentionally or knowingly represents the words or ideas of another as ones'
own. Collusion involves collaborating with another person to commit any academically dishonest
act. Any act of academic dishonesty attempted by a UTEP student is unacceptable and will not be
tolerated. All suspected violations of academic integrity at The University of Texas at El Paso must
be reported to the Office of Student Conduct and Conflict Resolution (OSCCR) for possible
disciplinary action. To learn more, please visit HOOP: Student Conduct and Discipline.

PLAGIARISM DETECTING SOFTWARE

Some of your course work and assessments may be submitted to SafeAssign, a plagiarism detecting
software. SafeAssign is used review assignment submissions for originality and will help you learn
how to properly attribute sources rather than paraphrase.

*ACCOMMODATIONS POLICY

The University is committed to providing reasonable accommodations and auxiliary services to
students, staff, faculty, job applicants, applicants for admissions, and other beneficiaries of
University programs, services and activities with documented disabilities in order to provide them
with equal opportunities to participate in programs, services, and activities in compliance with
sections 503 and 504 of the Rehabilitation Act of 1973, as amended, and the Americans with
Disabilities Act (ADA) of 1990 and the Americans with Disabilities Act Amendments Act
(ADAAA) of 2008. Reasonable accommodations will be made unless it is determined that doing
so would cause undue hardship on the University. Students requesting an accommodation based on
a disability must register with the UTEP Center for Accommodations and Support Services
(CASS). Contact the Center for Accommodations and Support Services at 915-747-5148, email
them at cass@utep.edu, or apply for accommodations online via the CASS portal.


https://www.utep.edu/student-affairs/registrar/students/registration.html
https://admin.utep.edu/LinkClick.aspx?link=HOOP-Section+II.pdf&tabid=30181&mid=63285

*COURSE RESOURCES: Where you can go for assistance.
UTEP provides a variety of student services and support:

Technology Resources

ETC: The ENGINEERING TECHNOLOGY CENTER, College of Engineering

Help Desk: Students experiencing technological challenges (email, Blackboard, software,
etc.) can submit a ticket to the UTEP Helpdesk for assistance. Contact the Helpdesk via
phone, email, chat, website, or in person if on campus.

Academic Resources

UTEP Library: Access a wide range of resources including online, full-text access to
thousands of journals and eBooks plus reference service and librarian assistance for
enrolled students.

University Writing Center (UWC): Submit papers here for assistance with writing style
and formatting, ask a tutor for help and explore other writing resources.

Math Tutoring Center (MaRCS): Ask a tutor for help and explore other available math
resources.

History Tutoring Center (HTC): Receive assistance with writing history papers, get help
from a tutor and explore other history resources.

RefWorks: A bibliographic citation tool; check out the RefWorks tutorial and Fact Sheet
and Quick-Start Guide.

The Miner Learning Center: Join peer-led study sessions in person or online to review
content and discover study strategies in core curriculum courses.

UTEP Edge: UTEP’s cross-campus framework for student success and empowerment —
develops students’ assets through high-impact experiences made possible by the expertise
and dedication of faculty, staff, alumni, and community partners.

Individual Resources

Student Success Help Desk (SSHD): Students experiencing challenges or obstacles to
academic success including registration, financial, food, housing, and transposition
resources my submit a ticket request assistance to studentsuccess@utep.edu

Military Student Success Center: Assists personnel in any branch of service to reach their
educational goals.

Center for Accommodations and Support Services: Assists students with ADA-related
accommaodations for coursework, housing, and internships.

Counseling and Psychological Services: Provides a variety of counseling services
including individual, couples, and group sessions as well as career and disability
assessments.

UTEP Food Pantry: Non-perishable food items are available to students who are currently
enrolled in classes. Bring a Miner Gold Card to Memorial Gym, Room 105, Monday
through Friday, 10 a.m. to 2 p.m.



https://www.utep.edu/engineering/etc/
https://www.utep.edu/irp/technologysupport/
http://libraryweb.utep.edu/
http://uwc.utep.edu/
https://www.utep.edu/science/math/marcs/
https://www.utep.edu/liberalarts/history/resources/student-resource/history-tutoring-center.html
http://www.refworks.com/refworks2/?groupcode=RWUTElPaso
https://www.utep.edu/mlc/
https://www.utep.edu/edge/
https://www.utep.edu/advising/student_resources/student-success-helpdesk.html
mailto:studentsuccess@utep.edu
https://www.utep.edu/student-affairs/mssc/
https://www.utep.edu/student-affairs/cass/
https://www.utep.edu/student-affairs/counsel/
https://www.utep.edu/student-affairs/foodpantry/

