
Devices Under Extreme Environments 

UG Level (EE4350): Theory & Applied Contemporary Devices - 27450 

Graduate Level (EE5390): Special Topics Electrical Engineering - 26369 

Instructor: Jaesung Lee (email: jlee20@utep.edu) 

Lecture: TR 4:30pm to 5:50pm; Undergraduate Learning Center Room 334 

Office Hour: MW 9:00am -11:00am, Office: Engineering A-318 

Keywords: Low & High Temperature, Radiation, Electronics, Micro/Nanomechanics, 
Photonics, James Webb Space Telescope (JWST).  

 
Course Description: In this course, we will study key concepts and provide an in-
depth overview of electrical, mechanical, optical, and photonic devices under 
extreme environments to learn how the performance of devices depends on the 
operating environments.  The course covers different devices operating at cryogenic 
temperature (lower than -270C) to high temperature (higher than 1000 C), as well as 
under energetic radiation [e.g., EM waves or Photons (X-ray, gamma-ray), heavy 
ion/particle radiations (protons)].  Besides, the course describes several device failure 
scenarios and how recent developments have improved device reliability.  Further, 
we will study devices that can be stability operated in various space environments 
such as James Webb Space Telescope (JWST) and Rovers.   
Course Objectives: Students will develop a understanding of the basic theory of 
devices operating at high temperature and under radiation.  Basic radiation 
simulations will be learned and performed.   
Pre-requisites for Course: Basic knowledge of physics, engineering, and math.  No 
prerequisite but recommend taking “Fund. of Semiconductor Dev - 11270 - EE 3329” 
prior to my course)  
Software: SRIM - The Stopping and Range of Ions in Matter (http://www.srim.org/) 
Graduate Level Students: Students enrolled in the graduate section of the course 
will be expected to complete an additional project, due at the end of the semester. 
Course Website: Blackboard will be utilized for sharing electronic copies of the 
presentations and handouts. 
Textbook: TBD 
Attendance: In order to be successful in the course, attendance is highly 
recommended every day.  Should a situation arise when a student is unable to attend 
class, they should communicate with the instructor to ensure they do not miss any 
important information. 
 
Course Grading:  Students will be evaluated in the following manner: 
Midterm Examination     25% 
Homework and Problem Sets:    25% 



Technical Paper      25% 
Technical Presentation     25% 
TOTAL       100% 
 
Course Drop Deadline:  March 30th 
Drop Policy:  Students can drop the course before March 30th with a grade of “W”.  
Students who drop the course after March 30th will be assigned the grade earned in 
the course. 
 

Scholastic Integrity:  As an entity of The University of Texas at El Paso, the 
Department of Electrical and Computer Engineering is committed to the 
development of its students and to the promotion of personal integrity and self-
responsibility.  The assumption that a student's work is a fair representation of the 
student's ability to perform forms the basis for departmental and institutional 
quality.  All students within the Department are expected to observe appropriate 
standards of conduct.  Acts of scholastic dishonesty such as cheating, plagiarism, 
collusion, the submission for credit of any work or material that are attributable in the 
whole or in part to another person, taking an examination for another person, any act 
designed to give unfair advantage to a student, or the attempt to commit such acts 
will not be tolerated.  Any case involving academic dishonesty will be referred to the 
Engineering Dean’s Office and the Office of the Dean of Students.  The Dean of 
Students will assign a Student Judicial Affairs Coordinator who will investigate the 
charge and alert the student as to its disposition.  Consequences of academic 
dishonesty may be as severe as dismissal from the University.  See the Office of the 
Dean of Students' home page at www.utep.edu/dos/acadintg.htm for more 
information.  
 
Policy relating to Disability / CASS:  In Section 504 of the Vocational Rehabilitation 
Act of 1973 and the Americans with Disabilities Act (ADA) of 1990, if a student needs 
an accommodation then the Office of Disabled Student Services located at UTEP 
need to be contacted. If you have a condition, which may affect your ability to perform 
successfully in this course, you are encouraged to discuss this in confidence with the 
instructor and/or the director of the Disabled Student Services. Written guidelines r/t 
accommodations from CASS must be submitted to the course manager PRIOR to the 
start of the course. If you have a disability and need classroom accommodations, 
please contact CASS at 747-5148, or by email to cass@utep.edu, or visit their office 
located in UTEP Union East, Room 106.  For additional information, please visit the 
CASS website at www.sa.utep.edu/cass. CASS’ Staff are the only individuals who can 
validate and if need be, authorize accommodations for students with disabilities. 
 


