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10 Recent Plasma Research in Korea

0
Chang Hong-Young
Department of Physics
Korea Advanced Institute of Science and Technology (KAIST)
Taejon, 373-701 Korea
O

Research and development for new improved materials and their manufacturing processes by plasma have been rapidly accelerating during the last decade in Korea. Plasma research encompasses many
fields of science and technology such as physics, chemistry, materials and chemical engineering. A significant growth in plasma assisted research and development activities has been achieved in various
areas of production and manufacturing such as the automotive, aerospace and biomedical industries and in the fabrication of microelectronic components.

Recently, research concerning semiconductor processing and environmental pollution has been carried out in universities and related companies. However, basic plasma physics has been given only a
limited attention in a small number of universities. Major research subjects performed in these institutes are given in Table 1. While plasma equipment industries are currently investing heavily for the
development of semiconductor equipment, basic research in the low temperature plasma and the plasma processing has also steadily grown, as shown in the following Table 2.

There has been also a dramatic increase in the awareness of the possibilities of plasma surface engineering on production tools and development continues. In particular, the microelectronic industry has
increased remarkably since last decade. As a result, a growing number of engineers and scientists from a wide range of disciplines are involved in plasma assisted processing, either in manufacturing or in
research and development.

In response to this trend, the plasma divisions in KPS (Korea Physical Society) and KVS (Korea Vacuum Society) were founded in 1981 and 1991 respectively. In 1991, KAPRA (The Korea Accelerator and
Plasma Research Association) was also established as a representative agency in Korea for the field of particle and plasma science and technology with a consensus of professors and researchers. We have
held the 35th regular conferences in the plasma division of KPS. The plasma division has been ranked 2nd ?3rd among the 11 division in KPS with an average of 200 papers per year. Among the total
members, 27 % are involved with accelerator, 21% with plasma fusion, 25% with plasma processing, and 27% with basic plasma research. The number of members and their composition ratio are shown in
Table 3

PLASMA RESEARCH FIELDS AND MAJOR PLASMA RELATED PROJECTS IN KOREA

Plasma technology in Korea has been rapidly developed through the development of accelerator and fusion device as well as plasma processing technology applied to industry. The main research fields are
as follows: Accelerator and beam physics, fusion physics, and processing plasma. In this article, the status of beam and fusion will not be included.

1) Hanbit Program

The establishment of basic plasma science research is based on the concept of using the National User's facility for plasma science research for academia in Korea by installing the "Hanbit" joint plasma
research facility that is based on the "TARA" magnetic-mirror device that was transferred from MIT. Although the Hanbit device u tilizes major parts from the TARA device for the vacuum chamber and the
magnets including baseball coils, the machine configuration and goals of the device have been changed from mirror fusion research to basic plasma science research and plasma diagnostic
development.(KBSI)

2) Thermal plasma research

A high-pressure discharge is particularly interesting because of its immediate connection to such real applications as environme ntal protection and cleanup, and new material processing. Conventional
technology requires a very intense electric field and the power requirements are unrealistic. New technologies for bulk plasma generation, which are efficient and relatively inexpensive, are actively being
developed at Ajou University .These technologies will provide chemical and biological conditions for mass material processing.

Thermal plasma technologies are strongly being investigated at Seoul National University. The research purposes at SNU are to develop high power Plasma Torch that controls chemical reactions and to
apply it to ceramic coating.

3) Plasma Display Panel (PDP) research

Research activities on PDP funded by G7 project in Korea have been focused on the improvement of high efficiency up to 5 lumen/Watt, high brightness up to 600 cd/m2, and low power requirement down
to 250 Watt for commercial marketing strategy under linked cooperations between University, company and research institute. Such companies as LG Electronics, Daewoo electronics and Samsung display
exhibited their AC-PDPs at Korea Electronic Show'99(K-show). The PDP display research corps and the PDP research center were est ablished at SNU and Kwangwoon University respectively. The
POSTECH launched a strong program in PDP modeling and simulation. Other universities involved in PDP research activities are Kyung-pook University and Pusan national University.

4) Low temperature plasma processing research

Industrial application of plasma technology is rapidly expanding and it is enhancing the international competitiveness of Korean industries in the areas of semiconductor, aerospace, bioengineering,
automobiles and waste treatments. Especially, in the G7 project (System IC 2010), the main purposes are to investigate the next generation plasma sources as well as new processing and new materials for
the semiconductor. Many universities, research institutes, and companies are participating in this program. The plasma nonlinear physics project team at KAIST is actively studying the nonlinear
phenomenon in plasma heating and transport. The key institutes in this low-temperature plasma field are shown in Table 1.

5) Plasma surface engineering

Work with Plasma Surface Engineering with an industrial view was initiated in 1991 in Korea with the establishment of KAPRA. Since 1991 until today there has been a sharp increase in the awareness of
the possibilities with plasma surface engineering on production tools. It took a lot of work to implement the use of the process in the industry, and in Korea the development has been made possible by very
close collaboration with several key companies. The typical application areas are all kinds of standard cutting tools, forming tools, plastic molds. The Sungkwunkwan University took an initiative to launch a
strong program for plasma surface engineering research and development. Recently, this program is being backed by the Ministry of Commerce, Industry and Energy in Korea and Federal Ministry of
Economics in Germany.



Besides the above-mentioned fields, the KOSEF (Korea Science and Engineering Foundation) has programs to support individual rese arch and research centers.

[

International Collaborations

In 1989, the first Japan-Korea Plasma Applied Science Symposium was held very successfully in Seoul. This symposium has been tra nsformed into APCPST (Asia Pacific Conference of Plasma Science
and Technology) since 1992. With the effort of enhancing the plasma surface engineering research, the first AEPSE washeld in Seoul in 1997. This conference is designed to be held between Asia and
Europe annually. The next conference in Asia will be in Japan. There are many individual international collaborative research supported by KOSEF and other Ministries.

There are many possibilities in Plasma Research. The accumulation of basic technology through plasma research can have important consequences on the academic and industrial side. A lot of interesting
developments are under way in Korea.

Table 1. Academic activity Area

[ U [
[ U [
[ Il [
Research field Research Institution Research Contents
[ [
[ O [
[ O [
Plasma Source 0 New Concept Plasma Source Development(MICP, RICP),
U KAIST, SNU [
Development Large Area Plasma Source Development
Il [
i [
[
U [
[
KAIST, KBSI Plasma Heating and Transport Mechanism Research
[
U [
Plasma Modeling and
Simulation POSTEC, Modeling of Gas Reaction in Plasma
A-jou Univ Processing Modeling of Surface Reaction
U
[ [
U
[ [
U
O KAIST 0
Plasma Diagnostics n Diagnostic Development and Training
[ [

Han-Yang Univ.

And control . Plasma Control System Development
Kwang-won Univ




U
[ U
U
[ U
il
N KAIST, KBSI N
Plasma Heating u Interaction between Electromagnetic Fields and Plasma
[ _ U
SungkyunKwan Univ,
And control . Understanding of Discharge Mechanism
Kyunggi Univ
[
U
[
N 0
[
U
Semiconductor N
0 L] Understanding of Processing Mechanism
Several Institutions U
Processing
and Processing Gas Development
Development
[ i
[ U N
[ U 0
Plasma Display SNU, KwangWon ]
H [l Improvement of High Efficiency, High Brightness
Panel (PDP) Univ., POSTEC

Table 2. Number of paper related with plasma

[

[

[

Conferences of Related Technology

[ [

[ [

[ [

Korea Physical Society Korea Vacuum Society
[
0 0 0 0 O
0 0 0 0 O
0 Plasma Semiconductor 0 0 0
Year N Year Total Plasma Division
Division Processing ar_1d. Rlasma
Source Division




[] [] []
[] [] []
[ [ [
1997 185 4 1997
[] [] [] [
[] [] [] il
[ [ [ U
1998 250 12 1998.7 133 15

[] [] [] [
[] [] [] il
[ [ [ U

1999. 4 133 24 1999. 2 145 38

Table 3. Number of member (1999)
[
[
Conferences related with plasma
[] U
- [] l
- [] [l
KPS Plasma Division KVS Plasma Division KAPRA

[] [] U
[] [] l
[] [] [l

Member 200 250 170
[] [] [] [] U [] []
[] [] [] [] l [] []
[] [] [] [] [l [] []

Ratio of A R [ A R | A R |
[ [ [ [ U [ [

member 54% 39% 4% 72% 12% 16% 51% 41% 8%

A (Academy) R (Research Institute), I (Industrial company)

N
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1. W.Hartmann(Siemens AG, ZFETEP3, Erlangen, Germany)

Pseudospark discharge:physics and applications.

2.A.G.Chmielewski(Insr.of Nuclear Chemistry and Techn.,Warsaw, Poland)

Industrial applications of e-beam plasma to air pollution control(electric plant "Pomorzany")

3.A.Alexandrov(Moscow State University, Moscow, Russia)

Supersonic plasma jets and their influence on aerodynamics of flight

4.A.1.Karchevsky et al(Molec. Phys. Inst., RRC Kurchatov Inst., Moscow, Russia)

A review of investigations of isotope separation by plasma methods.

5.J.van der Mullen(Eindhoven Univ.of Technology, The Netherlands)

Table-top plasma for industrial and domestic applications.

6.J.Musil(University of West Bohemia, Plzen, Czech Republic)

Magnetron sputtering of materials based on nanocomposite coating.

gobobugbobooouobbooouoond



A.General session

1.0.Joubert(CNET/DTM/TFM, Meylan, France)

Trends in plasma processing for ultra large scale integration technology.
2.T.Letardi(ENEA-Frascati-Roma, Italy)

Soft X-ray generation by laser interaction with matter.
3.A.Dalgarno(Harvard-Smithsonian Center for Astrophysics, Cambridge, USA)
Atomic and molecular processes in astrophysical enviroments.
4.S.Torven(Alfven Lab., Stockholm, Sweden)

Electron beam-plasma interaction in laboratory and space.
5.A.D.R.Phelps(University of Strathclyde, Glasgow, Scotland, UK)

Novel relativistic electron beam experiments providing new microwave sourcces.
6.K.U.Riemann(Ruhr-University, Bochum, Germany)

Theory of the plasma-sheath transition;Principal and special problems.
7.M.M.Skoric(Vinca INS, Belgrade, Yugoslavia)

Complexity laser-plasma instabilities.

8.M.Sadowski(SINS, Swierk n. Warsaw, Poland)

Studies and applications of dense magnetized plasmas.

B.Topical session

1.J.Haidar(CSIRO Telecom. and Indus. Phys., Sydney, Australia)

Physcs of arc welding:droplet formation in gas metal arc welding.

2.J.Skalny(Comenius Univ., MFFUK., Bratislava, Slovakia)The role of electronegative impurities on the generation of ozone by high pressure
discharges.

3.E.J.M.Heesch(Eindhoven Univ. of Technology, Eindhoven, The Netherlands)
Intense pulsed corona for enviromental purposes.

4.A.Vikharev(lIAP RAS, Nizhny Novgorod, Russia)

Gas discharge produced by strong microwaves of nanosecond duration.
5.M.Hopkins(School of Phys.Sci., Dublin, Ireland)

Electrical diagnostics in R.F.discharges.

6.T.Makabe(Keio University, Yokohama, Japan)Modeling and diagnostics of two frequency pulsed CCP and related charging in microstructure of SiO2
trench.

7.E.Woryna(IPPLM, Warsaw, Poland)

Laser-produced plasma as an effective source of multicharged ions.
8.S.Eliezer(SOREQ NRC, Yavne, Israel)

The inverse Faraday effect in plasmas and its possible applications.

9.M.Ganciu, A.-M.Pointu(LPGP, Univ. Paris Sud, Orsay, France)

Electron beams generated in open hollow cathode low pressure transient discharges.

10.K.Morawetz(Rostock University, Rostock, Germany)



Nonlocal transport and correlations in strongly interacting Fermi systems.
11.G.Colonna(University of Bari, Bari, Italy)

Non equilibrium effects in plasma expansion flows.

12.J.T.Mendonca(IST, Lisboa, Portugal)

Photon accelaration in space and time varying plasmas.
13.U.Kortshagen(University of Minnesota, Minneapolis, USA)

Kinetic modeling and experimental studies of large-scale low pressure rf discharge.
14.A.Bogaerts(UNIversity of Antwarp, Wilrijk-Antwerp, Belgium)

Modeling of argon dc and rf discharges.

15.M.T.C.Fang(Dep.of Elect.Eng.and Electronics,Liverpool, UK)

Recent progress in our understanding of the physical processes in arcs in gas flow.
16.Y.Watanabe(Dep.of Elect.Eng., Kyushu, Fukuoka, Japan)

Growth processes of particles up to nanometer size in high-frequency SiH, and GeH, plasmas.

17.G.Popa(Cuza University of lasy, Romania)

Transitory phenomena in reactive magnetron discharges.
18.V.l1.Karas(NSC-Kharkov Inst. of Phys. and Techn., Kharkov, Ukraine)
Nonlinear phenomena and self-organization structres in plasmas.
19.H.Pecseli(University of Oslo, Blindern, Norway)

Solitary wave structures observed in the Earth ionosphere by instrumented space crafts.
20.T.Klinger(Kiel University, Kiel, Germany)

Taming instabilities in plasma discharges.

21.P.S.Strelkov(GPI RAS, Moscow, Russia)

Plasma high-power microwave sources driven by relativistic electron beams.
22.G.Flamant(ISGMP, CNRS, Odeillo-Font Romeu, France)

Temperature monitoring in pilot thermal plasma furnaces for modeling and control.
23.N.Sato(Dep. of Electro.Eng., Tohoku University, Sendai, Japan)

Plasma control for next-stage plasma processing.

24.T.Neger(Techn. University, Graz, Austria)

Advanced techniques of plasma diagnostics using coherent optics.

0 O O O Contributed paper O O O I Topics

T 1 : Kinetics, thermodynamics and transport phenomena.

T 2 : Elementary processes.

T 3 : Low-pressure glows.

T 4 . Coronas, sparks, surface discharges and high-pressure glows.

T 5: Arcs.

T 6 : High-frequency discharges



T 7 : lonospheric, magnetospheric, and astrophysical plasmas.

T 8 : Plasma diagnostic methods

T 9 : Plasma wall interactions, electrode and surface effects.

T10 :

T11:

T12

T13

T14:

T15:

T16

T17:

T18:

T19:

T20:

T21:

Physical aspects of plasma chemistry, plasma processing of surfaces and thin film technology

Generation and dynamics of plasma flows.

: Non-ideal plasmas. Cluster and dusty plasmas

: Waves and instabilities, including shock waves.

Nonlinear phenomena, self-organization and chaos.

Particle and laser beam interaction with plasmas.

: Plasma sources of radiation

Numerical modelling.

Plasmas for enviromental issues

Highly ionized, low-pressure plasmas(plasma thrusters, ion sources and surface treatment).
High-pressure, non-thermal plasmas

Special topics to be emphasized at 24th ICPIG:High-current discharges(Z-pinches, plasma-focus, plasma X-ray sources, etc.)
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M 0 0 M [
Algeria 3 3 3 5
0 0 0 M N
Armenia 1

0 0 0 M [
Australia 3 6 4 7
0 0 0 0 0

Austria 5 2 2 1




O O O O O
Belarus 2 1 6
O O O O O
Belguim 4 4 3 7
M 0 0 M 0
Brazil 1 1 3 1
M 0 0 M 0
Bulgaria 3 3 2 8
0 0 0 O 0
Canada 2 6 3 1
O O O O O
Chili 1 1 2
O O O O O
China 2 7
O O O O O
Croatia 2 2 1
M 0 0 M 0
Czech 24 32 9 16
M 0 0 M 0
Danemark 1
0 0 0 O 0
Egypt 3 4 2 6
O O O O O
Estonia 3 2 5
O O O O O
Finland 1
O O O O O
France 38 183 44 41
M 0 0 M 0
Germany 36 53 47 122
M 0 0 M 0
Hungary 4 1 3




O O O O O
India 4 1 2
O O O O O
Iran 1

M 0 0 M 0
Ireland 2 3 2
M 0 0 M 0
Israel 2 7 4 5
0 0 0 O 0
Italy 11 16 7 17
O O O O O
Japan 67 58 38 42
O O O O O
Kasakstan 1
O O O O O
Korea 1

M 0 0 M 0
Mexico 3 2

M 0 0 M 0
Netherlands 6 10 5 11
0 0 0 O 0
Norway 2 5 3

O O O O O
Poland 52 4 4 18
O O O O O
Portugal 8 11 8 8
O O O O O
Republic of Moldova 1

M 0 0 M 0
Romania 11 8 7 14
M 0 0 M 0
Russia 53 58 103 104




O O O O O
Slovak 8 3
O O O O O
Slovenia 2 1 1 2
M 0 0 M 0
South Africa 1

M 0 0 M 0
Spain 3 5 2 5
0 0 0 O 0
Sweden 3 6
O O O O O
Switzerland 3 1 1 1
O O O O O
Tatarstan 2

O O O O O
Tunisia 1
M 0 0 M 0
Turky 1 1 2
M 0 0 M 0
UK 23 16 16 20
0 0 0 O 0
Ukraine 7 5 1 5
O O O O O
USA 19 31 31 14
O O O O O
Yugoslavia 2 6 7 14
O O O O O
Total 420 561 340 538
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Date Morning Afternoon Night
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Simulations of Low-Temperature Plasmas in High-Voltage or Electron Beam Driven Systems

U

Jae Koo Lee (POSTECH, Korea)

U

A6-1 Decomposition of Hydrocarbons in Atmospheric-pressure Flowing Air Using Coaxial-line-based Microwave
Torch Plasma

0

*J. Mizeraczyk, Z. Zakrzewski, M. Jasinski, M. Lubanski, M. Dors (Polish Academy of Sciences , Poland)
U

AB-2 Pilot Scale Testing of NOx and SOx Removal from Coal Boiler Flue Gases by Corona Radical Shower systems
U

*J. S. Chang, P. C. Looy, K. Urashima, X. Y. Tong 1, W.P. Liul, H. Y. Wei 1, F. M. Yang 1 and X. J. Liu 1
0

(McMaster University (CANADA), 1 Safety and Environmental Protection Research Inst. (PR China))
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[J BANPIS-20000] Program

January 28-30, 2000 Huis Ten Bosch/Nagasaki, Japan
Friday, Jan. 28 15:30-17:00 Registration17:00-18:30 Banquet
18:30-20:30 Poster Session 1 P1-1 Neutral radical beam produced by photo-deionization of negative ion beam method
Y. Kitagawa, T. Terayama, A. Maeda and K. Hayashi, Kanazawa Institute of Technology

[

P1-2 Measurement of negative ion density in a high-density C 4Fg plasma using a laser photodetachment technique combined with a millimeter-wave open resonator

A. Kono and K. Kato, Nagoya University

U

P1-3 Negative ion accumulation in a hollow-type ECR plasma

T. Mieno and A. Ogawa, Shizuoka University

U

P1-4 Electron transport coefficients in RF EXB fields

Z. Petrovic, Institute of Physics

U

P1-5 lon energy distribution at RF electrode and collision phenomena in sheath
N. Mizutani and T. Hayashi, ULVAC Japan Ltd.

U

P1-6 lon collision induced reaction on semiconductor surfaces

J. Matsuo and I. Yamada, Kyoto University

U

P1-7 Scanning tunneling microscopy of plasma-solid surface interface

H. Kawasaki and K. Terashima, The University of Tokyo

U

P1-8 Monte carlo simulation on the effective secondary electron yield[] y ' of a cathode for plasma display panel
Y. Murakami and H. Matsuzaki, NHK

U

P1-9 Trace rare gas optical emission spectroscopy of fluorocarbon plasmas
T. Nakano and S. Samukawa, National Defense Academy

U

P1-10 Correlation between the densities of CF;, and CyFy, in C4Fg plasmas

K. Sasaki, K. Takizawa and K. Kadota, Nagoya University
U
P1-11 Effects of the reactor wall surface condition to the pulsed inductively coupled plasmas

M. Edamura and E. C. Benck, Hitachi, Ltd.



0

P1-12 Wall control in oxide etcher by alternaing ion bombardment

K. Nakamura, M. Ohwaki and H. Sugai, Chubu University

U

P1-13 Analysis of chemical bonds formed on Si, SiO, and SizN, surfaces in C4Fg and CsFg plasmas for selective etching process
H. Motomura and K. Tachibana, Kyoto University

U

P1-14 Laser-probed mass spectral analysis of fluorocarbon deposits formed by CF 4/H,, C4Fg, and C4Fg/H, plasmas
K. Shibagaki, N. Takada, K. Sasaki and K. Kadota, Nagoya University

U

P1-15 Dynamics of plasma-surface interactions and profile evolution during pulsed plasma etching

K. Ono and M. Tsuda, Kyoto University

U

P1-16 lon-induced damage at bottom Si surfaces during ultrahigh-aspect-ratio contact etching

T. Ichimori, N. Ikegami, N. Hirashita and J. Kanamori, Oki Electric Industry Co., Ltd.

U

0

Saturday, Jan. 29

9:00-12:10 Oral Session 1

U

O1-1 Issues and perspectives in fabrication of sub-50nm gate length MOSFETSs

M. Hirose, Hiroshima University

0

O1-2 Plasma processed ultra-thin SiO , interfaces for advanced CMOS devices applied to oxide/Si oxynitride and oxide/transition metal oxide stacked gate dielectrics
G. Lucovsky, H. Yang, Y. Wu and H. Niimi, NC State University

0

O1-3 TEM observation of damage and removal of native oxide on contact hole bottom surface

Y. Horiike, University of Tokyo

U

O1-4 Plasma interactions with high aspect ratio patterned surfaces: ion transport, scattering, and the role of charging

K. P. Giapis, California Institute of Technology

0

O1-5 Investigation of flux and energy distribution of ions transported through high-aspect-ratio holes for SiO 5 etching
N. Ozawa, S. Noda, T. Kinoshita, H. Tsuboi, K. Kawashima, Y. Hikosaka, K. Kinoshita and M. Sekine, ASET

0

01-6 Transport mechanisms of ions and neutrals in high aspect ratio contact hole during low-pressure, high-density plasma etching

K. Nishikawa, H. Ootera and T. Oomori, Mitsubishi Electric Corp.



W

[

12:10-13:10 Lunch

[

[

0

13:10-15:10 Oral Session 2

[

02-1 Plasma-surface interactions in plasma deposition of amorphous silicon

E. S. Aydil, University of California

[

02-2 Surface reactions for low temperature formation of ultrathin silicon nitride gate dielectric films employing plasma enhanced chemical vapor deposition

T. Goto and M. Hori, Nagoya University

[

02-3 Effective electron attachment rates on Si clusters and anion-induced nucleation in glow discharges

J. Perrin, Balzers Process Systems

[

02-4 Control of surface reactions for conformal deposition of Cu in fine trench structure

M. Shiratani, H. J. Jin, Y. Nakatake, K. Koga and Y. Watanabe, Kyushu University

[

[

15:10-15:30 Break

[

[

H

15:30-17:00 Oral Session 3

[

0O3-1 PIC-MC plus DSMC modeling of production and transport of chlorine atoms in a UHF plasma reactor

K. Nanbu and M. Shiozawa, Touhoku University

[

03-2 Electron-impact induced formation of neutral and ionic radicals

N. Abramzon, V. Tarnovsky, K. Becker, H. Deutsch, R. Basner, M. Schmidt, S. Matt and T. Mark, Stevens Institute of Technology

[

03-3 A self-consistent modeling of gate oxide breakdown including plasma and device structures

T. Makabe, Keio University

[

W



18:30-20:30 Poster Session 2

0

P2-1 Effect of bias-enhancement in diamond nucleation on nickel

Y. Hayashi, N. Shiraokawa and S. Nishino, Kyoto Institute of Technology

U

P2-2 Formation of the fractal structure on activated carbon fiber by using cold plasmas

M. Katoh, S. Ohi, K.Tajima, T.Ohte and A. Kojima, Gunma National College of Technology
0

P2-3 A novel S\2 type surface reaction to result in CH3 adsorbates on (111) surface of CVD diamond from ethane and surface anionic sites

S. Komatsu and K. Okada, National Institute for Research in Inorganic Materials

U

P2-4 In-situ observation of oxidation reaction of methyl groups with oxygen radicals in organosilicon-oxygen plasmas
Y. Inoue, J. lwai, H. Sugimura and O. Takai, Nagoya University

U

P2-5 Pulsed laser deposition of carbon particles controlled by ICP plasma

Y. Suda, T. Nishimura, T. Ono, M. Akazawa and Y. Sakai, Hokkaido University

0

P2-6 Effects of lonic Bombardments on Hardening of a-C and a-C:N thin films in plasma deposition processes
O. Takai, Nagoya University

U

P2-7 In situ spectroscopic ellipsometry for plasma-carburizing process

A. Moritani, T. Yamada, T. Kitamura, H. Katayama, Y. Noda and N. Kanayama, Shimane University
0

P2-8 Effects of cross magetic field on thin film preparation by using pulsed Nd: YAG laser deposition
H. Kawasaki, K. Doi, S. Hiraishia and Y. Suda, Sasebo National College of Technology

U

P2-9 Formation and Properties of TiC thin films by pulsed Nd: YAG laser deposition

Y. Suda, H. Kawasaki, K. Doi and S. Hiraishia, Sasebo National College of Technology

0

P2-10 Plasma enhanced CVD of fluorinated carbon thin films from the PFC alternative: C5Fg

T. Shirafuji, Y. Hayashi and S. Nishino, Kyoto Institute of Technology

U

P2-11 Film deposition and radical kinetics in fluorocarbon (C4Fg, C3Fg and CsFg) plasmas

K. Takahashi, A. Itoh and K. Tachibana, Kyoto University

U

P2-12 A-Si:H film deposition using same phase modulated scanning plasma method

Y. Maemura and H. Fujiyama, Nagasaki University



U

P2-13 Surface reaction probability of radicals in CW and pulsed RF triode SiH, discharge

M. Shiratani, N. Shiraishi, K. Koga and Y. Watanabe, Kyushu University

0

P2-14 Close-packed adsorption of F(ab’) , fragment of immunoglobulin G on plasma-polymerized allylamine film
S. Kurosawa, National Institute of Materials and Chemical Research

0

P2-15 Chiral discrimination using plasma-polymerized a -pinene

S. Kurosawa, K. Kashima, T. Hirokawa, Y. Yoshimi and M. Yoshimoto, National Institute of Materials and Chemical Research
U

P2-16 Detection of deposition rate of plasma-polymerized films by quarts crystal microbalance

S. Kurosawa, T. Hirokawa, K. Kashima, Y. Yoshimi, H. Aizawa, J. Miyake and M. Yoshimoto, National Institute of Materials and Chemical Research
0

U

Sunday, Jan. 30

9:00-12:10 Oral Session 4

U

O4-1 H-induced abstraction of adsorbed H on semiconductor surfaces

A. Namiki and S. Shimokawa, Kyushu Institute of Technology

U

0O4-2 Modeling dynamics of fluorocarbon ions impacting silicon surfaces

D. B. Graves, Univ. of California at Berkeley

U

04-3 Theoretical study on electronic processes of interaction between silicon surfaces and fluorine radicals and ions
A. Tachibana, Kyoto University

U

0O4-4 Formation and evolution of negative ion resonances at surfaces

E. lllenberger, Freie University

U

0O4-5 Beam study of the interaction of CF3* ion with silicon surface

H. Toyoda and H. Sugai, Nagoya University

U

04-6 Surface interactions of plasma radicals during materials processing

E. R. Fisher, Colorado State University

U

[

12:10-13:10 Lunch



U

0

13:10-15:10 Oral Session 5

U

0O5-1 Coupling between plasma and surface chemistry in high density plasma reactors: application to oxide etching

D. Economou, J. Feldsien and D. Kim, University of Houston

U

O5-2 Super-sticking reaction in high-aspect-ratio SiO , etching

M. lzawa, K. Yokogawa, N. Negishi, Y. Momonoi, K. Tsujimoto and S. Tachi, Hitachi Ltd.

0

0O5-3 Plasma-based pattern transfer into dielectric materials: plasma-surface interaction processes

T. Standaert, M. Doemling, E. Joseph, S. Y. Li, I. Martini, E. Sanjuan, M. Schaepkens and G. Oehrlein, State University of New York
U

O5-4 New radical control method for high-performance 0.05u4 m contact etching
S. Samukawa and T. Mukai, NEC Corp.

0

0

15:10-15:30 Break

U

U

U

15:30-17:00 Oral Session 6

0

0O6-1 The importance of surfaces to plasmas in PDP's and PALC display cells
G. M. W. Kroesen, Eindhoven University

U

06-2 New method for measuring plasmas on a surface by laser

T. Sakurai and M. Toda, Yamanashi University

0

06-3 Soft plasma generation into air to search for new application of plasma
H. Koinuma, Tokyo Institute of Technology

[
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5/22[1 5/24 2/4(Abstract)
[
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200001 5th Asia-Pacific Conference on | O [ (Dalian), (O O O )e-mail:mmlab@dlut.edu.cn 200001
Plasma Science & Technology [J China
[ (oOHooooo oooo [
13th Symposium on Plasma
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9/1701 9/21 2/4(Abstract)
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20010 XXVth International Ooooooono |ooobooooood O0oon
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0200000000000
[] [ [ [ [
20010 Frontiers of Surface JoooooonD ((oobobboodoo @ Ooon
Engineering 2001(FSE2001)
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10/2800 11/1
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