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727 Cour§¢7D§scr1pt10n )
English: Discussion of synthes1s routes apphed to the mlcroprocessmg of engmeermg ‘materials,
including epitaxial growth in ion beam processing. The processing conditions for thin films of
semiconductors and other functional materials for superconducting, magnetic, and tribological
applications are also discussed. The students will be able to propose and explain the most suitable

microprocessing route for a specific engineering application.

Spanish: Discusiéon de las rutas de sintesis aplicadas al microprocesamiento de materiales de
ingenierfa, incluyendo el crecimiento epitaxial en el procesamiento con haz de iones. Las
condiciones de procesamiento de peliculas delgadas de semiconductores y otros materiales funcionales
para aplicaciones superconductoras, magnéticas y tribologicas también son discutidas. Los estudiantes
podran proponer y explicar la ruta de microprocesamiento més adecuada para un uso especifico en
ingenieria.
3. Pre/Co-requisites and other requlrements

Graduate students: with permission of the Program Coordmat01
4. Course Objectives:

By the end of the course students will:

- Describe the making of single crystals.

- Differentiate metallurgical grades (MGS) from electronic grade Si (EGS).

- Identify means of accomplishing transport phenomena.

- Explain the scientific bases for selection and application of phenomena in the fabrication
process.

- Describe pattern design and selection criteria.

- Identify limitations on the bases of integrated circuits (IC) fabrication.

- Distinguish purely physical and purely chemical etching processes.

- Explain the thermodynamics of vapor phase growth.

- Describe techniques employed in the deposition of materials.

- Explain evaporation processes as applied to different materials systems.

- Identify deposition processes based on substrate temperatures.

- Analyze surface phenomenon of film deposition.

- Characterize defects inherent to epitaxial growth.

- Analyze surface phenomenon of film deposition.

- Characterize defects inherent to epitaxial growth.

_ Describe some applications, e.g., tribology and superconducting and magnetic materials.

S. Imstructional Strategies:
Xconference [discussion []computation [ Jlaboratory

[Iseminar with formal presentation [ |seminar without formal presentation [_Jworkshop
[ Jart workshop [ Jpractice [trip [thesis Xspecial problems [tutoring
[ research [ Jother, please specify:




6. Minimum or Required Resources Available:
‘No specific resources are required.

7. Course time frame and thematic outline

Outline Contact Hours

- Single crystal substrates. 3

- Review of diffusion. Thermal oxidation. Rapid thermal 9
processing

- Optical and non-optical lithography (including photoresists) 11

- Vacuum science and plasmas etching processes 9

- Physical vapor deposition. Chemical vapor deposition. Ion 9
implantation.

- Applications of Techniques. Epitaxial growth 3

- Exam 1

| Total hours: (equivalent to contact period) 45

8. Grading System

XQuantifiable (letters) [_] Not Quantifiable
Standard Curve:
100-90 A; 89-80 B; 79-70 C; 69-60 D; 59-0 F

9. Evaluation Strategies

Quantity | Percent
_E] Exams 1 20
_IZ Final Exam 1 20
[ ] Short Quizzes
<] Oral Reports 20
Monographies 2 40
[ | Portfolio

[ ] Projects

[ ] Journals

X Other, specify:

[\8)

TOTAL: 100%
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11. According to Law 51: Students will identify themselves with the Institution and the |
instructor of the course for purposes of assessment (exams) accommodations. For more Jl
information please call the Student with Disabilities Office which is part of the Dean of
Students Office at (787) 265-3864 or (787) 832-4040 extensions 2040 or 3372.
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