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EE 1322: Intro to Electrical & Computer Engineering

Module 10: Electronic Materials and Devices

Dr. Ethan C. Ahn
Assistant Professor of Electrical Engineering, UTSA
Concentration Chair for Electronic Materials and Devices

ethan.ahn@utsa.edu ||  https://utsanano.wixsite.com/nano
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Module 10 Outline

1. Introduction

- What study area is Materials and Devices?

2. Opportunities in Education

3. Opportunities in Research
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What’s This?
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What’s This?

A laptop computer

It is a specific type of 

computing system

(other types: desktop, phone, 
server, etc.)

The subject (area) of study:

System (= A unified whole that have a specific purpose) 
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What’s Inside?
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What’s Inside?

The subject (area) of study:

Architecture 

(= planning, designing, and

constructing a structure)
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What’s Inside?

The subject (area) of study:

Electrical Circuit 

(= interconnection of 

electrical components)
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What’s Inside?

The subject (area) of study:

Devices

(= electrical components, such as

transistors, resistors, inductors, etc.)

Xeon Broadwell-E5 v4 (2016)

- 7.2 billion transistors

*only 4 transistors in 1960

- F (technology node) = 14 nm

Transistors (devices) 
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What’s Inside?

The subject (area) of study:

Materials

(= semiconductors, metals, oxides, etc.)

FinFET CMOS Device

Transistors (devices) 

Si (silicon) crystal
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Hierarchy of ECE Area

Materials & Devices Silicon & Transistor
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Hierarchy of ECE Area

Materials & Devices

Circuits

Silicon & Transistor

CPU, Memory
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Hierarchy of ECE Area

Materials & Devices

Circuits

Architectures

Silicon & Transistor

CPU, Memory

I/O, Motherboard
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Hierarchy of ECE Area

Materials & Devices

Circuits

Architectures

Systems

Silicon & Transistor

CPU, Memory

I/O, Motherboard

Computer
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Electronic Materials and Devices

Electronic Materials and Devices is an area of study (research) which is
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Electronic Materials and Devices

Electronic Materials and Devices is an area of study (research) which is

- the most fundamental 

(everything we create or build up in ECE is based on materials and devices)  
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Electronic Materials and Devices

Electronic Materials and Devices is an area of study (research) which is

- the most fundamental 

(everything we create or build up in ECE is based on materials and devices)

- at the boundary between engineering (ECE) applications and fundamental 

sciences   
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Electronic Materials and Devices

Electronic Materials and Devices is an area of study (research) which is

- the most fundamental 

(everything we create or build up in ECE is based on materials and devices)

- at the boundary between engineering (ECE) applications and fundamental 

sciences

- the most closest to other disciplines (inter-disciplinary)

- Other ECE areas

- Materials Science and Engineering

- Mechanical/Biomedical/Chemical Engineering

- Physics, Chemistry
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Materials

Materials Research Society (MRS) is an organization of materials 

researchers worldwide

- https://www.mrs.org/home

- See the recent CFP (call for proposal) in the MRS Meeting (conference) to 

know what materials are being considered hot

Topics of Primary Interests 

in 2022 MRS Meeting

https://www.mrs.org/home
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Devices

IEDM (International Electron Devices Meeting) is an IEEE-sponsored 

organization of devices researchers worldwide

- https://ieee-iedm.org

- See the recent CFP (call for paper) in the IEDM conference to know what 

devices are being considered hot

Committees in 2022 IEDM

https://ieee-iedm.org/
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Module 10 Outline

1. Introduction

2. Opportunities in Education

- What courses are available at UTSA?

3. Opportunities in Research
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Courses Offered in Electronic Materials and 
Devices

Instructor: Dr. Ethan Ahn (microelectronics/nanotechnology)

EE4523 (cross-listed with EE5503), Spring 2021

Introduction to Nanoelectronics; how do materials & devices work?

EE4533 (cross-listed with EE5413), Fall 2021

Principles of Microfabrication; how do we make materials & devices?

EE6493 (cross-listed with MATE5253), Spring 2021

Magnetic Materials and Devices; magnetism, spintronics, quantum computing
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Courses Offered in Electronic Materials and 
Devices

Instructor: Dr. Ethan Ahn (microelectronics/nanotechnology)

EE4523 (cross-listed with EE5503), Spring 2021

Introduction to Nanoelectronics; how do materials & devices work?

“Amazing class, literally re-laid a foundation I needed for other 

courses. This man would do wonders teaching quantum mechanics, 

devices, materials. This is the true college experience where the real 

learning is. Amazing job.” (Spring 2019)

“This is a great course, professor Ahn really 

knows what he is talking about and truly cares 

about the student’s understanding of the concepts 

he is teaching. UTSA should get more professors 

like Ahn.” (Spring 2019)
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Courses Offered in Electronic Materials and 
Devices

Instructor: Dr. Ethan Ahn (microelectronics/nanotechnology)

EE4523 (cross-listed with EE5503), Spring 2021

Introduction to Nanoelectronics; how do materials & devices work?

EE4533 (cross-listed with EE5413), Fall 2021

Principles of Microfabrication; how do we make materials & devices?

EE6493 (cross-listed with MATE5253), Spring 2021

Magnetic Materials and Devices; magnetism, spintronics, quantum computing

“I enjoyed how we had field trips outside of the classroom and got to 

see a little more of the industry side. Dr. Ahn was very good about 

returning graded work on time this was appreciated.” (Fall 2019)
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Courses Offered in Electronic Materials and 
Devices

Instructor: Dr. Ethan Ahn (microelectronics/nanotechnology)

EE4523 (cross-listed with EE5503), Spring

Introduction to Nanoelectronics; how do materials & devices work?

EE4533 (cross-listed with EE5413), Fall

Principles of Microfabrication; how do we make materials & devices?

EE6493 (cross-listed with MATE5253), Spring 2021

Magnetic Materials and Devices; magnetism, spintronics, quantum computing

“Excellent professor and excellent course. More 

professors like Ahn would make UTSA even 

better.” (Spring 2019)

I liked how we were exposed to new and current research.

Also, I believe this course helped me to read research

papers better. At the same time, I also wish there were

more critical thinking/analysis questions.” (Spring 2019)

(available for undergraduate students as a tech elective) 
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Courses Offered in Electronic Materials and 
Devices

Other Courses

EE3213, Spring/Fall (Dr. Sutherland) EE3323, Spring/Fall (Dr. Joo)

Electromagnetic Engineering Electronic Devices

EE4323/5403, Spring (Dr. Guo) EE5693, Fall (Dr. Guo)

Advanced Dielectric Dielectric & Optoelectronic Devices

& Optoelectronic Engineering Lab

EE5593, Spring (Dr. Bhalla)

Advanced Sensor Devices
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Module 10 Outline

1. Introduction

2. Opportunities in Education

3. Opportunities in Research
- What innovations can materials/devices lead to?
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Dr. Ahn’s Research Highlights 
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Dr. Ahn’s Research Highlights 
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Dr. Ahn’s Research Highlights 
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Dr. Ahn’s Research Highlights 
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Dr. Ahn’s Research Highlights 
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Conclusion – Electronic Materials and 
Devices

- Properties and characteristics of materials are investigated to 

develop novel devices that can form a useful part of the system

- Most fundamental area of study in ECE

- Good for those who have backgrounds and/or are interested in 

physical sciences

- Can enable BIG in various engineering disciplines

- Career paths in industry, military, and academia


