Chemical and materials processing for electronic and nano-scale device fabrication
Spring 2004:  MSE 599 (NE-3L) by B. Hinds
 (1 credit)
Catalog Description

Laboratory thin film fabrication techniques as applied to electronics processing and nm-scale device fabrication.  Principals and use of evaporation, sputtering, chemical vapor deposition, photolithography, reactive ion etching and thin film characterization techniques.  Introductroy concepts in chemical surface functionalization as applied to nm-scale fabrication research.  Prerequ: Senior Engineering/Physical Science Standing or Graduate level Engineering/Physical Science.  Permission of Instructor required due to limited enrollment.

Topics:

Introduction to Electronics Processing Lecture Series

Module 1:  Wafer cleaning and oxidation 

Module 2:  Photolithography 

Lecture session

Module 3:  Dopant diffusion and processing 

Lecture session

Module 4:  Film deposition by e-beam evaporation and sputtering 

Lecture session

Module 5:  Reactive ion etching and metrology (profilometry, ellipsometry, conductivity)

Module 6:  Advanced metrology (device characterization)

Nano-fabrication and Chemical Functionalization Lecture Series 
Goals: 

This course‑is designed to introduce Senior/Graduate level or students to important electronic materials fabrication techniques and their application to nm-scale device structures.  They will gain important fundamental knowledge and practical experience in fabrication techniques that could be applied to active graduate research areas as well industrially related projects.

Course Outcomes: 

The students will be able to understand basic fabrication techniques and design electronic/nm-scale device process schemes. The students will also be able to identify, analyze and solve a variety of problems that relate to electronic materials properties, fabrication and processing. They will also be able to locate additional information in the literature that pertains to processing and apply the principles from this course to a variety of materials design problems. The extent to which the students achieve these outcomes is evaluated by one in‑class tests, lab reports and a process design project that each student works on individually.

Course Relevance: 
Electronic materials processing techniques are the basis of a large industry and the techniques have many applications in other industries (such as bio-detection and hard-tool coatings). It is important that students obtain exposure to these unique materials processes that will enable them to apply them later in their careers. In particular, graduate students will be able to directly utilize the equipment of the Center for Micro-Magnetic Materials (CMMED) directly in their research thesis projects.

Grades based on: Final (30%);  Lab reports (40%); Fabrication Design Project (30%).

Contact  bjhinds@engr.uky.edu for any questions. 
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