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Syllabus   Spring 2021 
_______________________________________________________________________________________  

 

Introduce the students to advanced concepts of Electrical Conduction, Modern Theory of Solids 

and fundamental properties of Semiconductors. Students will learn (1) the principle and 

operation of basic Semiconductor Devices such as Thermoelectrics, Piezoelectrics, Light 

Emitting Diodes (LEDs), Solar Cells, and (2) basic Integrated circuit Fabrication processes. 

 
Professor: El Bouanani 

Office: E-111 Research Park Phone: 940-369-8109 E-Mail: bouanani@unt.edu 

Office Hours:  Mondays 9:00 AM – 11:00 AM or via appointment 

Class Hours: Wednesdays 2:30 PM -5:20 PM Class Location: Remote 

 
Textbook: Principles of Electronic Materials and Devices, 3ed Edition by S.O. Kasap, 

 ISBN: 0-07-295791-3 

The Instructor will supply complementary handouts. 

Suggested reference text books: 

Electronic Properties of Materials, by Rolf E. Hummel (3ed Edition, 

Springer, New York, 2000) 

Microchip manufacturing, by S. Wolf, ISBN: 0-9616721-8-8 

 

Homework: The purpose of the homework is to aid in learning the material. Although some 

collaboration among students in preparing the homework is acceptable, the main work should be 

primarily yours. Late homework will not be accepted. 

 
MIDTERM EXAMS: 03/03/2021 LOCATION: Remote, 2:30-4:30 PM 

04/07/2021   LOCATION: Remote,     2:30-4:30 PM 

FINAL EXAM (Comprehensive)  04/28/2021 LOCATION: Remote   1:30-3:30 PM 

 
Grading plan: 

Homework: 20% 

Quizzes: 10% 

Midterm Exams: 30% 

Comprehensive Final Exam: 40% 

 

If a student’s grade in the comprehensive Final Exam is higher than the above grading 

plan, it will be used as the course grade on the condition that all HWs, Quizzes and Mid 

Term Exams are taken. 

 
1. Quizzes and Exams are closed-book. Pop-up quizzes will not be announced. 

2. Final comprehensive exam will cover all chapters 

3. Attendance of the class is required. 

4. Make-up Policy: Make-up tests for quizzes will not be allowed under any circumstance. 

mailto:bouanani@unt.edu
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Topics: 

I. Elementary Concepts and Electrical Conduction 

II. Modern Theory of Solids 

Band theory of solids, 

Density of states, 

Boltzmann and Fermi-Dirac statistics, 

Electron effective mass and Fermi Energy, 

III. Semiconductors: 

Intrinsic and Extrinsic semiconductors, 

Degenerate semiconductors, 

Recombination and minority carrier injection, 

Schottky Junctions and Ohmic Contacts. 

IV. Semiconductor Devices: 

Basics of a pn junction, 

Metal-Oxide-Semiconductor Field Effect Transistor (MOSFET), 

Thermoelectrics, 

Piezoelectrics, 

Light Emitting Diodes (LEDs) and Solar Cells. 

V. IC fabrication: brief overview 

Integrated-circuit types, 

Overview of semiconductor manufacturing and silicon wafer production, 

Thin films depositions, 

Diffusion and ion implantation, 

Oxidation, 

Plasma processing, 

Lithography 

 

Relationship to program Objectives: 

 

The course is integral to program objectives 1 and 2. It provides student opportunities to 

learn (1) advanced concepts governing electronic materials properties of inorganic 

conductors, semiconductors and insulators and (2) how these electronic materials can be 

combined in wide range of device applications from transistors to energy conversion. 
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Notes related to Lectures and Grading 

• Canvas will be used as the primary communication tool. The syllabus, lecture notes, 

homework assignments and solutions will be posted on Canvas which can be accessed 

at https://unt.instructure.com/ 

• Homework assignments are intended to serve as a way to exercise your understanding 

of the concepts. Solutions to homework assignments will be posted on canvas. 

• There will be in-class pop-up quizzes and each will be for a duration of approximately 15 

minutes. The content of the quizzes will be based on recent homework assignments and 

material covered during lectures. 

• There will be 2 mid-Term exams and a final comprehensive Exam.  

• For all exams and quizzes, the only thing you may use during the exam is a calculator (plus
3 

a 
pencil, pen, and/or an eraser). Earphones, cell phones, laptops, etc. will not be allowed. 

 

Makeup Exam Policy: Makeup exams will be allowed only for mitigating 

circumstances such as business travel, serious illness of student or a close family 

member. A student missing her/his exam due such unavoidable situations must notify the 

instructor in writing and provide necessary documentation such as doctor’s note, 

conference talk abstract, etc. 

Class Attendance is Mandatory. Optimal learning demands regular class attendance and 

active listening/participation in classroom discussion. Please notify the instructor if you 

have to miss a class or will be late. 10 or more unexcused absences will lead to a student 

being dropped from the class. Excused absences include illness, conference travel, family 

emergency, religious holiday, and any other unplanned difficulty as determined by the 

instructor. 

Calculators    You  may  use  a  scientific  calculator  in  your  exams  and   quizzes . 

Programmable calculators and sharing of calculators are not allowed. 

Your calculator must be able to find the value of trigonometric (SIN, COS, TAN), 

exponential (ex), power (xy), square root, natural log (LN), base 10 log (LOG), and 

inverse functions 

Cell Phone Usage Policy Cell phones and other electronic communication devices cannot 

be used, and must remain “out-of-sight”, during class time. Texting, online activity, 

electronic messaging, playing games etc. during class time are also prohibited. 

Students violating this policy will be asked to leave the class. 
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Disabilities Accommodation 
UNT complies with Section 504 of the 1973 Rehabilitation Act and with the Americans with 

Disabilities Act of 1990. It provides reasonable accommodation and auxiliary aids to 

individuals with disabilities, as defined under the law. If you believe you have a disability 

requiring accommodation, please contact the Office of Disability Accommodation at 940-

565-4323 during the first week of class. 

 

Authorized Absences and Extenuating Circumstances 
Absences for participating in university-sponsored activities must be verified by the Dean 

of Students. Consideration of such absences will be made for quizzes and examinations, but 

not homework. For participation in sponsored activities, a student must seek approval prior 

to their absence. For absences due to extenuating circumstances, you have 1 week to contact 

the instructor to begin the process. 

 

Absence for Religious Holidays 
In accordance with state law, a student absent due to the observance of a religious holiday 

may take examinations or complete assignments scheduled for the day(s) missed,  including 

those missed for travel, within a reasonable time after the absence. The student is responsible 

to notify the instructor of each class of the date of the anticipated absence as early in the 

semester as possible. Only holidays or holy days observed by a religion whose place of 

worship is exempt from property taxation under Section 11.20 of the Tax Code may be 

included. A student who is excused under this provision may not be penalized for the  

absence. 

 

Statement of Expectations for Student Conduct and Academic Integrity 
Consult UNT’s academic manual for the relevant policies and procedures. The students must 

conduct themselves in a professional manner, and be honest and ethical in their academic 

work. Academic dishonesty such as plagiarism and cheating will NOT be tolerated. 

Academic dishonesty is defined as an intentional act of deception in one or more of the 

following areas: 

1. Assisting – helping another commit an act of academic dishonesty 

2. Cheating – use or attempted use of unauthorized materials, information or study aids 

3. Fabrication – falsification or invention of any information 

4. Plagiarism – representing the words or ideas of another person as one's own. 

5. Tampering – altering or interfering with evaluation instruments and documents 

Any student in violation of these policies will be given an overall F grade (Fail). In 

addition, each violation will be forwarded to university administrators for additional 

punishments/sanctions in accordance with university policies. When in doubt, please ask 

me. 
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COVID-19: UNT 
 

Face Coverings: 
 

Face coverings are required in all UNT facilities. Students are expected to wear face coverings 

during this class. If you are unable to wear a face covering due to a disability, please contact 

the Office of Disability Access to request an accommodation. UNT face covering requirements 

are subject to change due to community health guidelines. Any changes will be communicated 

via the instructor. 
 

 
 

Attendance Policy: Attendance is mandatory. 
 

While attendance is expected as outlined above, it is important for all of us to be mindful of the 

health and safety of everyone in our community, especially given concerns about COVID-19. 

Please contact me if you are unable to attend class because you are ill, or unable to attend class 

due to COVID-19 including symptoms, potential exposure, pending or positive test results, or 

if you have been given specific instructions to isolate or quarantine from a health care provider 

or a local authority. It is important that you communicate with me prior to being absent so I 

may make a decision about accommodating your request to be excused from class. 

 

If you are experiencing any symptoms of COVID-19 please seek medical attention from the 

Student Health and Wellness Center (940-565-2333 or askSHWC@unt.edu) or your health care 

provider PRIOR to coming to campus. UNT also requires you to contact the UNT COVID 

Hotline at 844-366-5892 or COVID@unt.edu for guidance on actions to take due to symptoms, 

pending or positive test results, or potential exposure. While attendance is an important part of 

succeeding in this class, your own health, and those of others in the community, is more 

important. 
 

The UNT fall schedule requires this course to have fully remote instruction beginning 

November 28th. Additional remote instruction may be necessary if community health 

conditions change or you need to self-isolate or quarantine due to COVID-19. Students will 

need access to a webcam and microphone to participate in fully remote portions of the class. 
 

 

Synchronous (live) sessions in this course will be recorded for students enrolled in this class 

section to refer to throughout the semester. Class recordings are the intellectual property of 

the university or instructor and are reserved for use only by students in this class and only for 

educational purposes. Students may not post or otherwise share the recordings outside the 

class, or outside the Canvas Learning Management System, in any form. Failing to follow this 

restriction is a violation of the UNT Code of Student Conduct and could lead to disciplinary 

action. 
 

 

 

https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/symptoms.html
mailto:askSHWC@unt.edu
mailto:COVID@unt.edu

	Grading plan:
	Topics:
	III. Semiconductors:
	IV. Semiconductor Devices:
	V. IC fabrication: brief overview
	Relationship to program Objectives:
	Notes related to Lectures and Grading
	Disabilities Accommodation
	Authorized Absences and Extenuating Circumstances
	Absence for Religious Holidays
	Statement of Expectations for Student Conduct and Academic Integrity
	COVID-19: UNT


