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Course Syllabus 

ECE 5033     Surfaces and Interfaces of Electronic Materials  

  Spring 2022 

Course Description: Provides the fundamental and practical basis for designing, processing, and 

characterizing the interfaces controlling the next generations of microelectronic and optoelectronic 

device structures. 

Prerequisite: 3030, and Physics 1250 or 1250H; or Grad standing in Engineering, Math and Physical 

Sciences, or Biological Science. Or permission of the instructor. 

Objectives: Understand the fundamental physical principles governing electronic, chemical, and 

structural properties of semiconductor interfaces and the techniques available to 

characterize them. Learn to communicate in essay form the role of surfaces and interfaces 

in electrical engineering. Provide students with necessary background to understand the 

principles of new devices as new technologies develop. 

Text: L.J. Brillson, An Essential Guide to Electronic Material Surfaces and Interfaces (John 

Wiley & Sons, New York, 2016) 298 pages. 

https://onlinelibrary.wiley.com/doi/book/10.1002/9781119027140           OR 

L.J. Brillson, Surfaces and Interfaces of Electronic Materials (Wiley-VCH, Weinheim, 

2010) 570 pages. https://onlinelibrary.wiley.com/doi/book/10.1002/9783527665709  

Both of these books are available via the OSU library system with a free download. 

Instructor: Prof. Leonard J. Brillson 

Class: 10:20 am – 11:15 pm, MWF, Baker Systems Eng. BE-180; 10-LEC (28158 and 28159) In-

Person. 

Office: 387 Caldwell Laboratory 

E-Mail: Brillson.1@osu.edu  Telephone: 292-8015 

Office Hours: Mondays and Wednesdays from 3:30 – 4:30 p.m. or by appointment in Caldwell 387. 

Grading: Midterm Paper:  30% 

  Final Term Paper:  35% 

  Homework:  20% 

  Class Participation 15% 

Course Philosophy: Surfaces and interfaces are a cross-disciplinary area of science and engineering.  This 

course will emphasize principles common to physics, electrical engineering, materials science, and 

chemistry, as well as the links between fundamental and practical issues.  For graduate students and 

undergraduates working with electronic materials, this course provides a basis for designing, processing, 

and characterizing the interfaces that control the next generations of microelectronic and optoelectronic 

device structures.  The course also highlights the interplay of materials growth and surface analysis leading 

to the development of advanced electronic materials properties.  

Term Paper and Homework Rules:   
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Grading: Student grades are not based on the grades of others in the class. Rather they depend on the 

student’s ability to demonstrate an understanding of the material and to use the principles learned to think 

creatively and critically. The 2 term papers, 2 homeworks, and regular class participation can all contribute 

to the final grade. Homework will generally be assigned and posted on the ECE 5033 Carmen website to 

be due in class or at 4:30 pm on the day indicated at 387 Caldwell Lab. Homework solutions will be 

provided shortly thereafter.  NO LATE HOMEWORKS WILL BE GRADED. You are encouraged to 

work with your classmates on the homework assignments.  

 

COURSE OUTLINE 

Week                                            Topic    Reading: 

Grad/UGrad  

1 

Jan.10 

Overview, motivation, and historical background (2); Electrical 

measurements of semiconductor-metal contacts (1) 

Chapters 1, 2, 3 /  

Chapters 1, 2, 3 

2 

Jan.17 

Interface states (1); Extrinsic states (1) Chapter 4 / 

Chapter 4 

 Martin Luther King Day, Monday, January 17: No class  

3 

Jan.24 

UHV technology (1); Surface and interface analysis: electron, 

photon, and ion spectroscopy overview (2) 

Chapters 5 & 6 / 

Chapters 5 & 6 

4 

Jan.31 

X-Ray, UV, and Soft X-ray Photoemission Spectroscopies (3) Chapters 7 & 8 / 

Chapters 7  

5 

Feb.7 

Particle-solid scattering: electrons; Auger electron spectroscopy 

(1), electron energy loss (1); RBS, SIMS intro (1) 

Chapters 9 -11 / 

Chapter 8 

6 

Feb. 14 

Particle-solid scattering: ions, secondary ion mass spectrometry 

(1); LEED, RHEED & TEM (1); Scanned probe microscopy (1) 

Chapters 12 – 14 

/ Chapter 9 & 10 

7 

Feb. 21 

Optical Spectroscopies: modulation, ellipsometry (1); Low 

Energy Cathodoluminescence Spectroscopy (1); GaN/Al2O3 (1) 

Chapters 15, 16 /  

Chapter 11 

8 

Feb. 28 

Nanoscale Electronic Structures (1); Depth-Resolved CLS (1); 

Electronic Material Surfaces: growth, diffusion, etching, bonding, 

epitaxy (1) 

 Chapters 16 - 18 

9 

March 7 

Adsorbates on Semiconductor Surfaces, Overlayers (1); 

Adsorbate Electronics (1); Adsorbate-Semiconductor Sensors (1) 

 Chapters 18, 19/ 

Chapters 12,13 

March 9 Midterm Paper Due  

March 14 Spring Break: March 14-18, 2022  

10 

March 21 

Heterojunction Epitaxy (1); p-n Junctions (1); Heterojunction 

Band Structure (1) 

 Chapter 20 / 

Chapter 14 

11 

March 28 

Heterojunction Experiment (1); Heterojunction Theory (1); 

Heterojunction Interlayer (1) 

Chapter 20 /  

Chapter 14 

12 

April 4 

Metals on Semiconductors Overview (1); Schottky Barrier 

Models (1) 

 Chapter 21 / 

Chapter 15 

13 

April 11 

Metals on Semiconductors Results (1); Schottky Barrier Control 

(1); ZnO Contacts (1) 

 Chapter 21 / 

Chapter 15 

14 

April 18 

Metal / ZnO Defect Characterization and Control (1); New 

Electronic Material Surface & Interface Directions (2) 

Chapter 22 / 

Chapter 16 
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April 25 
Final Term Paper Due 

 

April 25 
Last Day of Class 

 

How This Course Works: This course is 100% in-person. There are three weekly lecture sessions which 

will be video recorded and made available afterwards. Pdfs of each lecture will be posted on Carmen 

before being presented. Each lecture will start with a brief review of the materials covered in the previous 

lecture. Lectures may include Top Hat quizzes to encourage and reward class participation. Questions and 

discussion about the lecture topics during class are the best measures of class participation. The highest 

contributions to course grade are the midterm and final term papers, the topics for which each student and 

the instructor will discuss and agree on.  The instructor will be available during office hours to discuss 

homeworks and paper topics. 

Academic Misconduct Statement: It is the responsibility of the Committee on Academic Misconduct to 

investigate or establish procedures for the investigation of all reported cases of student academic 

misconduct. The term “academic misconduct” includes all forms of student academic misconduct 

wherever committed; illustrated by, but not limited to, cases of plagiarism and dishonest practices in 

connection with examinations. Instructors shall report all instances of alleged academic misconduct to the 

committee (Faculty Rule 3335-5-487). For additional information, see the Code of Student Conduct 

 

Disability Services: Students with disabilities that have been certified by the Office for Disability 

Services will be appropriately accommodated and should inform the instructor as soon as possible of 

their needs. The Office for Disability Services is located in 150 Pomerene Hall, 1760 Neil Avenue; 

telephone 292-3307, TDD 292-0901. 

Your Mental Health: As a student you may experience a range of issues that can cause barriers to 

learning, such as strained relationships, increased anxiety, alcohol/drug problems, feeling down, 

difficulty concentrating and/or lack of motivation. These mental health concerns or stressful events may 

lead to diminished academic performance or reduce a student's ability to participate in daily activities. 

The Ohio State University offers services to assist you with addressing these and other concerns you 

may be experiencing. If you find yourself feeling isolated, anxious or overwhelmed, please know that 

there are resources to help: ccs.osu.edu. You can reach an on-call counselor when CCS is closed at (614) 

292-5766 and 24 hour emergency help is also available through the 24/7 National Prevention Hotline at 

1-(800)-273-TALK or at suicidepreventionlifeline.org. The Ohio State Wellness app is also a great 

resource available at go.osu.edu/wellnessapp. 

Statement on Title IX: All students and employees at Ohio State have the right to work and learn in an 

environment free from harassment and discrimination based on sex or gender, and the university can 

arrange interim measures, provide support resources, and explain investigation options, including 

referral to confidential resources. If you or someone you know has been harassed or discriminated 

against based on your sex or gender, including sexual harassment, sexual assault, relationship violence, 

stalking, or sexual exploitation, you may find information about your rights and options at titleix.osu.edu 

or by contacting the Ohio State Title IX Coordinator at titleix@osu.edu. Title IX is part of the Office of 

Institutional Equity (OIE) at Ohio State, which responds to all bias-motivated incidents of harassment 

and discrimination, such as race, religion, national origin and disability. For more information on OIE, 

visit equity.osu.edu or email equity@osu.edu.  Note that OSU instructors are mandated reporters. 

http://studentlife.osu.edu/csc/
https://slds.osu.edu/
https://slds.osu.edu/
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ECE Diversity and Antiracism Statement: Success in engineering requires multiple perspectives, a 

wide range of expertise, and diverse backgrounds to solve societal problems and advance science. To be 

a student, faculty, or staff member in the Departments of Electrical and Computer Engineering and 

Physics means being innately tied to a rich tapestry of diverse cultures, ethnicities, and backgrounds 

through people from all over the world. ECE and Physics faculty and staff aspire to hear the voices of 

those disenfranchised by racism.  As educators and mentors within ECE, we will promote a culture of 

care. We are working to become better allies to create a safer society for everyone, and to invite all of 

our students, staff, and faculty to be courageous, take a stand against racism, and condemn any form of 

racial injustice.  Not only do we help cultivate diversity in ECE and Physics, we celebrate it. The Office 

of Institutional Equity (OIE) at Ohio State responds to all bias-motivated incidents of harassment and 

discrimination, such as race, religion, national origin and disability. For more information on OIE, visit 

equity.osu.edu or email equity@osu.edu. 

 


