(Department of Materials Science and Engineering, National Chung Hsing University)!

(Syllabus)-
2007/9/12
updated: 2007/10/10
MO024 .
(courseno.) (credits)
()
(course name) .
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(dept. & year) (Dept. of Mat. Sci. & Engr.,Master) (teacher) | (Prof. Han-Chang Shih)
(coursetype) (Elective) (language) | (Chinese) | (semester) (Fall)
()
(course (Eng.) The objective of this curriculum goal lies in lets students understand the basic
description) | principle of plasma processing technology including plasma theorem plasma structures
basic plasma theory  applications in the industry. It is a lecture-oriented course and
promotion to nano technology and processing enable the student even more to understand the
multi-purpose application for the plasma processing technology.
()
1.
2.
3.
4.
5.
6.
(course 7.
objectives) | (Eng.)
1.  Plasma processing technology
2. Basic plasma theory
3. Including plasma structures
4.  Plasma processes for surface Modification
5. Plasma in the flat panel display industry
6. Plasma in the multi-purpose application
7. Plasma for biology processing

(prerequisites)

(course no.)

(course name) (relation to the current course)
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. (discussion & 9.9 (remote/web
(methodology) (teaching) report) (exp./fab visit) sl (sum)
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methodol Ogy) (credit distrib.)
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/
(cour se content and homewor k/tests schedule)
/
(week) (subject and content) (homf;;/tc;r)k e (remark)
01 Materials processing
02 Plasma Sheaths particle-in-cell (PIC) and Discharges
03 The Maxwell distribution Homework # 1
04 Debye length — plasma

05 Thermal plasmas and Cold plasma

Radio frequency discharge RF
06 o Homework # 2
(ECR) plasma and Plasma oscillations

07 Homogeneous Reactions and Hetrogeneous

Reactions
08 Plasma Surface Interactions
09 (Auger e-) Homework # 3
10
11 Energy transfer and Effect on Film Growth
12 Plasma in the flat panel display industry
13 Plasma reacto
14 Electrodeless discharges ( )
15 Langnuir probes electrostatic probes
16
17 StructureSynthesis  Applications
18 Atomistic Modelling Final o
Examination
(evaluation)

(1) Homework assignment: 20%
(2) Midterm Examination 40%
(3) Final Examination 40%

Homework
4

Midterm and Final Examination
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(textbook)

1 Cold Plasma in Materials Fabrication ~Alfred Grill IEEE Press New York 1994.

2 Principles of plasma Discharges and Materials Processing M. A. Lieberman and A. J. Lichtenberg, John Wiley New
York 1994.

(other references)

1 .“Handbook of plasma Processing Technology”, edited by Stephen M. Rossnagel, Jerome J. Cuomo and William D.
Westwood, Noyes Publications, 1989.2
2 “Glow Discharge Processes”, Brian Chapman, Wiley, New York, 1980.3

3 “Microwaves”, A. J. Baden Fuller, Pergamon Press, 1990.

(teaching aids & teacher'swebsite)

1 Power point files.
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( )
(relation to educational objective of materials engineering department)
1.
To provide interdisciplinary know-how and training on materials properties, processing, and
applications
2.
To train materials technology students for independent thinking, innovation, and practical skills
3.
To cultivate the spirit of teamwork and the capacity of integrated cooperation
4.
To inculcate multifarious values and cosmopolitan worldview
5.
To implement educational programs in eco-materials technology
( )
(relation to educational core abilities for materials engineering department)
(A)
Specialized knowledge in Materials science and Engineering
(B)
Ability to plan and execute a research project
©)
Ability to write journal articles
(D)
Ability to do innovative thinking and independent problem solving
(E)
Ability to work in an interdisciplinary setting
(F)
A fine international scope and general concept of eco-material
(G)
Ability in leadership, management, and organization
(H)
Ability for life-long learning
@)

Professional ethics in Science and Engineering
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M M M M M O
Materials processing 0 0 0 1 0
Plasma Sh§aths particle-in-cell | 0 0 0 0
(PIC) and Discharges
The Maxwell distribution 1 0 0 0 0
Debye length — plasma 1 0 0 0 0
Thermal plasmas and
Cold plasma ! 0 0 0 0
Radio frequency discharge RF
(ECR) plasma and Plasma 1 0 0 0 0
oscillations
Homogéneous Reactions and 1 0 0 0 0
Hetrogeneous Reactions
Plasma Surface Interactions 1 0 0 0 0
(Auger e-) 1 1 0 0 0
1 0 0 0 0
Energy transfer and Effect on Film Growth 1 0 0 0 0
Plasma in the flat panel display industry 1 0 0 0 0
Plasma reacto 1 0 0 0 0
Electrodeless discharges ( ) 1 0 0 0 0
L i lectrostati
angnuir probes electrostatic probes ! 1 0 0 0
StructureSynthesis  Applications 1 0 0 0 0
Atomistic Modelling 1 0 0 0
(%) 88(%) 17(%) 0(%) 6(%) 0(%)
2. 1 0
3. 1
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A B C D E F G H 1
M M M M M O O O 0 M
Materials processing 1 0 0 0 0 0 0 0 1
Plasma Sheaths
particle-in-cell 1 0 0 0 0 0 0 0 1
(PIC) and Discharges
The Maxwell distribution 1 0 0 1 0 0 0 0 1
Debye length — pl
ehye Tengt T prasa 1 0 0 0 0 0 0 0 1
Thermal plasmas and 1 0 0 1 0 0 0 0 1
Cold plasma
Radio frequency discharge RF
(ECR) 1 0 0 0 0 0 0 0 1
plasma and Plasma oscillations
Homogeneous
Reactions and Hetrogeneous 1 0 0 1 0 0 0 0 1
Reactions
Plasma Surface Interactions 1 1 1 0 0 0 1
(Auger e) 1 0 0 0 0 0 1
1 0 0 0 0 0 0 0 1
Energy transfer and Effect on
Film Growth ! 0 0 0 0 0 0 0 !
Plasma in the flat panel display 1 0 0 1 0 0 0 0 1
industry
Plasma reacto 1 0 0 0 0 0 0 0 1
Electrodeless disch
ec ro)e ess discharges ( ! i ! 0 0 0 0 0 !
L i b
angnuir pro es ! 0 0 i 0 0 0 0 !
electrostatic probes
Stmc.ture. Synthesis 1 1 1 0 0 0 0 0 1
Applications
(%) 100% | 18% 18% | 29% 0% 0% 0% 0% 100%
1.
2. 0
3. 1




