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a1
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WAT

Vacuum Physics and ’RxHe TR
I Instructor’s (Wen-Jen Lee | Office 33466
lechnology Name Phone

_. S e _Number
[Master Program of
Optoelectronics and Materials) E-mail |wenjenlec@mail.nptu.edu.tw
Science o . B
3/3

LIpon co;'npletion. the students are able to:
|®Understand fundamental knowledge
maintaining, designing. or using vacuum systems.

in physics of vacuum operating]

|® Understand the working principles of pumps, gauges. and other vacuum system)
components.
{® Understand the procedures for operating vacuum systems, including analyzing}
and troubleshooting vacuum systems, and leak detection.

1. Vacuum Technology and Appllcauons ISBN: 978-0-7506-1 145-9.

2. Vacuum Technology (Third Edition), ISBN: 978-0-444-88010-9.

3. Handbook of Vacuum Science and Technology. ISBN: 978-0-12-352065-4.
4. The Foundations of Vacuum Coating Technology, ISBN: 978-0-8155-1495-4,
§5. Vacuum Deposition onto Webs. Films and Foils (Third Edition), ISBN:
978-0-323-29644-1.

Pencil Test, and Oral Presentation

1. lmmdu;lion to Vacuum
1.1 Vacuum Units

1.2 Theory of Gas at Low Pressure
1.2.1 Kinetic Theory of Gases
1.2.2 Velocity Distribution

1.2.3 Mean Free Path




1.3 Surface Interactions
1.3.1 Viscosity

1.3.2 Thermal Conductivity

1.4 Flow

2. Production of Vacuum

2.1 Mechanical Pumps (Roughing and Backing)

2.2 Medium and High Vacuum Pumps

2.2.1 Roots Pumps

2.2.2 Molecular Drag Pumps

2.2.3 Turbomolecular Pumps

2.2 .4 Diffusion Pumps

2.3 Capture Pumps

2.3.1 Cryopumps and Sorption Pumps

2.3.2 Getter Pumps

2.3.3 lon Pumps

3. Measurement of Vacuum

3.1 Direct Pressure Gauges / Force Methods

5.2 Thermal Conductivity Gauges

3.3 lon Gauges

4. Leak detection

4.1 General

4.1.1 Leaks and leak detection

4.1.2 Leakage rate

4.1.3 Test pases

4.2 Leak detection with helium

4.2.1 Design of a helium leak detector

4.2.2 Test methods

4.2.3 Calibrating the leak detector

4.2.4 Local leak detection

14.2.5 Integral leak detection

5. Application Notes. Thin Films Coating Technologies
5.1 Thermal. and E-beam Evaporations

5.2 DC. RF, Reactive, and lon-beam Sputtering

5.3 Pulsed Laser Deposition

5.4 Chemical Vapor Deposition (CVD)

5.4.1 Low Pressure CVD
5.4.2 Plasma Enhanced CVD
5.4.3 Photo-assistant CVD
5.4.4 Hot-wire CVD

5.5 Atomic Layer Deposition




K
Week

F—8
Week |

=4
Week

‘ad

¥ o
Week 4

 [packing)

[
Week 5

A
Week 6

ER |
Week 7,
A
Week 8
2AE
Week 9

#+#8
Week 10

#+—8
Week 11

3.2 Thermal Conducuvnv Gauges

REANE
Course Content

1. lnlroduclmn to Vacuum -

1.1 Vacuum Units

1.2 Theory of Gas at Low Pressure
1.2.1 Kinetic Theory of Gases
1.2 Vcloclly Distribution
1.2.2 Velocity Distribution
1.2.3 Mean Free Path

1.3 Surface Interactions

1.3.1 Viscosity
1.3.1 Viscosity
1.3.2 Thermal Conductivity
1.4 Flow

D Production of V_acuum
2.1 Mechanical Pumps (Roughing and

2.2 Medium and High Vacuum Pumps
2.2.1 Roots Pumps

2.2.2 Molecular Drag Pumps

2.2.3 Turbomolecular Pumps

2.2.4 Diffusion Pumps

2.3.3 Ton Pumps

3. Measurement of Vacuum
3.1 Dircct Pressure Gauges / Force

Methods

HPEFH ik
Teaching Methods

Classroom Lecture

Classroom Lecture

Classroom Lecture

Classroom Lecture

3.3 lon Gauges

4. Leak detection

4.1 General

4.1.1 Leaks and leak detection

4.1.2 Leakage rate

4. 1.3 Test gases

4.2 Leak detection with helium

4.2.1 Design of a helium leak detector
4.2.2 Test methods

4.}.} Calibralingﬂe leaﬁelect_or_

Classroom Lecture

Classroom Lecture

Classroom Lecture




=4
Week 12

#+=14
Week 13

¥ +wig
Week 14

f+aiH
Week 15

E R |
Week 16
8
Week 17
A
Week 18

P-3 Pulsed Laser Deposition B e
5.4 Chemical Vapor Deposition (CVD)

4.2.4 Local leak detection

4.2.5 Integral leak detection N
5. Applicaiion Notes: Thin Films
Coating Technologies

p. 1 Thermal, and E-beam Evaporations
5.2 DC. RF, Reactive, and lon-beam
Sputtering -
5.2 DC, RF, Reactive, and lon-beam
Sputtering

5.4.1 Low Pressure CVD

5.4.2 Plasma Enhanced cvb
5.4.3 Photo-assistant CVD
5.4.4 Hot-wire CVD

5.5 Atomic Layer Deposition— 7

lfinnl Examination

Classroom Lecture

Classroom Lecture

Classroom Lecture

Classroom Lecture

Classroom Lecture

Classroom Lecture

Pencil Test & Oral Presentation
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