Course:  

ChE 466-566 – Electronic Materials Processing

Format:

3 hr Lecture / 3 hr Credit
Prerequisites: 

Junior Standing in the College of Engineering and Mineral Resources or Consent

Instructor:

Dr. Charter D. Stinespring, 421 Engineering Sciences building




293-9363; charter.stinespring@mail.wvu.edu
Schedule:  

TR 9:30 - 10:45 AM 

Location: 

401 Engineering Science Building
Office Hours: 
TBD and by appointment

Course Goal: The goal of this course is to provide students with a knowledge of many of the basic processes and process tools used to fabricate semiconductor devices.  This course expands the student’s understanding of materials science while exposing them to substantive applications of advanced engineering concepts such as thermodynamics, reaction engineering, and transport.  Through project work, graduate students will gain an in-depth understanding of selected processes and process tools used in the fabrication of electronic devices.  
Learning Objectives:  By the end of this course, the student will be able to: 
1.
Describe the principle mechanisms and identify key issues for major processes used in microelectronics fabrication including: thin film deposition by physical and chemical vapor deposition, plasma etching, and lithography.1,2
2.
Describe vacuum systems associated with fabrication systems in terms of the kinetic theory of gases.1,2
3.
Perform standard vacuum calculations needed to design microelectronics fabrication systems.1,2
4.
Identify and select monitoring and control instrumentation for  microelectronics fabrication systems.1,2
5.
Formulate and solve problems for key parameters in fabrication processes by applying fundamental engineering analyses based on kinetic theory of gases, heat transfer, mass transfer, thermodynamics, and kinetics of reaction.1,2
6.
Relate film and substrate structure, chemical bonding/composition, and electronic structure to materials properties and process conditions.1,2
7.
Perform subset of basic fabrication processes (ChE 566 specific)2,3
1Tracks with ABET Outcome 1

2Tracks with ABET Outcome 2

3Tracks with ABET Outcome 3

Text:  The Materials Science of Thin Films, M. Ohring, 2nd Edition, Academic Press (2002)

Student Evaluation:  For ChE 466, grades will be based on two exams (30% each) and a final exam (40%).  For ChE 566, grades will be based on two exams (25% each), a final exam (30%), and a project report (20%).  Guidelines for the graduate project, project report, and grading rubric are given on e-Campus.  
Homework:  Homework sets will be assigned periodically.  These are aimed at self-testing and making students aware of the level of performance expected on the exams.  Homework will not be collected or graded, but solution sets will be posted for self-assessment and discussed in class.  
Grade Assignment:  A standard grading scale will be used [100 – 90 = A, 89 – 80 = B, 79 – 70 = C, 69 – 60 = D, 59 – 0 = F] 
Course Materials:  Course materials will be posted on e-Campus.
Grading Policy:  Midterm grades will be based on the first exam.  Semester grades will be based on the exam (and project for ChE 566) average.  No make-up exams are allowed except by prior arrangement with instructor.  Exam grading appeals must be made in writing on the day the exam is returned.  Consistent with WVU guidelines, students absent from regularly scheduled examinations because of authorized University activities will have the opportunity to take them at an alternate time.  University issued excuses are required for such absences.  Make-up exams for absences due to any other reason will be at the discretion of the instructor.  In the case of a medical emergency, a physician’s note is required for consideration of a makeup exam.  
Exams:  Exams will be closed book / closed notes.  You will be allowed one 4”x6” index card of notes (front and back).  Cell phones must not be easily accessible (e.g. must be placed in backpack or pockets) and cannot be used as calculators.  Exam booklets will be used for the exams.  These will be provided at the time of the exam.  Your work must be neat and easy to follow.  Credit will be deducted for answers with missing units and improper significant figures.  Answers requiring supporting calculations must be complete to receive credit.  If the fire alarm goes off during an exam, the resolution of the situation is at the discretion of the instructor.
Attendance:  Class attendance is strongly recommended but records will not be kept.  Those not in class for any reason are responsible for all material covered.  

Inclusivity Statement:  The West Virginia University community is committed to creating and fostering a positive learning and working environment based on open communication, mutual respect, and inclusion. If you are a person with a disability and anticipate needing any type of accommodation in order to participate in this class, please advise me and make appropriate arrangements with the Office of Accessibility Services (293-6700). For more information on West Virginia University's Diversity, Equity, and Inclusion initiatives, please see http://diversity.wvu.edu.
Academic Integrity: The integrity of the classes offered by any academic institution solidifies the foundation of its mission and cannot be sacrificed to expediency, ignorance, or blatant fraud. Therefore, I will enforce rigorous standards of academic integrity in all aspects and assignments of this course. For the detailed policy of West Virginia University regarding the definitions of acts considered to fall under academic dishonesty and possible ensuing sanctions, please see the Student Conduct Code at https://tlcommons.wvu.edu/qualitymatters/syllabus-policies-and-statements. Should you have any questions about possibly improper research citations or references, or any other activity that may be interpreted as an attempt at academic dishonesty, please see me before the assignment is due to discuss the matter. 

Civility in the Classroom:  In this course, you are expected to act in a manner consistent with the behavior expected in the professional workplace.  Respect each other, come to class prepared, be supportive of others, be attentive, contribute when appropriate, and be engaged in your learning.  Civility is expected and assumed.  In order for everyone to have the opportunity to maximize learning, inappropriate or disruptive behavior is prohibited and may result in a request to leave the classroom at a minimum.  Examples include, but are not limited to, using cell phones in class, texting in class, excessive tardiness or late arrivals, demanding special treatment, challenges to the instructor’s authority, leaving class early, shuffling backpacks and book bags, using offensive language or remarks, side discussions, playing games in class, sleeping, overt inattentiveness, and using a laptop during class unless instructed to do so.  

Recording of Lectures:  Recording of the lectures (photographic, video, and/or audio) in full or in part is not permitted.  Students engaging in this activity will be asked to stop or leave the classroom.  
[image: image1.emf]WeekClass Date

1 1 Jan 8

Syllabus + 1.1 Introduction to EMP

2 Jan 10

1.2 Structure of Solids

2 3 Jan 15

1.2 contd / 1.3 Defects in Solids

4 Jan 17

1.3 contd / 1.4 Bonds & Bands in Solids Homework Set 1

3 5 Jan 22

1.4 contd

6 Jan 24

1.5 Thermodynamics

4 7 Jan 29

1.5 contd / 1.6 Kinetics

8 Feb 31

1.7 Thin Film Nucleation & Growth  Homework Set 2

5 9 Feb 5

1.8 Kinetic Theory of Gases

10 Feb 7

2.1 PVD by Evaporation / 2.2 Physics of Evaporation

6 11 Feb 12

Test #1

12 Feb 14

2.3 Film thicknis, Uniformity, Purity Homework Set 3

7 13 Feb 19

2.4 Evaporation Hardware

14 Feb 21

3.1 PVD by Sputtering

8 15 Feb 26

3.2 Glow Discharge Plasmas / 3.3 Physics of Sputtering

16 Feb 28

3.3 contd / 4.1 Intro to CVD Homework Set 4

9 17 Mar 5

4.2 CVD Reaction Types /  4.3 Cas Transport in CVD

18 Mar 7

4.3 contd

Mar 12

Spring Recess

Mar 14

Spring Recess

10 19 Mar 19

5.1 Intro To Thin Film Paterning

20 Mar 21

5.2 Lithography Homework Set 5

11 21 Mar 26

5.3 Plasma Etching

22 Mar 28

Test #2

12 23 Apr 2

6.1 Intro-System Design/6.2 Transport & Pumping Calcs

24 Apr 4

6.2 contd  Homework Set 6

13 25 Apr 9

6.3 Vacuum Pumps

26 Apr 11

6.3 contd / 6.4 Vacuum Hardware

14 27 Apr 16

6.5 Vacuum Gauges & Residual Gas Analysis

28 Apr 18

6.5 contd Homework Set 7

15 29 Apr 23

7.1 Advanced Toics in EMP

30 April 25

7.1 contd

16 Date  TBD

Final Exam / Test #3

Tentative Schedule

Tentative Schedule: The schedule shown at the right is subject to change.  Specific reading assignments in the text are not identified here; however, the topics listed here can easily be correlated with chapter and section headings in the text.  
