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Introduction

In recent vyears, the field of plasma
chemistry has emerged because of multiple
technological applications on several fields,
especially in the medical area. There are
several applications such as surface
modification of both organic and inorganic
films and of course the production of

plasma polymers [1-7].

The Center for Advanced

Materials Processing at the University of

International

Texas at Dallas has projects in several areas
which include semiconductor processing,
advanced biomaterials and bio-devices, as
well as diagnostics for processing tools. The
research in our center focuses on making
both
computational simulations to gain better

use of experimental and
understanding of interactions of the gas
phase species in plasma (plasma chemistry)
and the surfaces they interact with (walls,
films). The experimental techniques that we
primarily use for plasma chemistry studies
are in situ Fourier Transform Spectroscopy
(FTIR), optical emission spectroscopy (OES)

and a novel OES e-beam tool [8-15].
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In the following paper we will focus only on
the work done with Chloro-p-xylene (ClpX)
plasmas. Chloro-p-xylene is a precursor to
produce plasma Parylene C polymer films.
The first section will discuss the properties
of plasma polymers in general and then
contrast with those of Plasma Assisted
(PACVD)
Parylene C. In the second section we will
discuss the use of FTIR, OES and OES
e-beam for the characterization of ClpX

Chemical Vapor deposited

plasmas.
Plasma polymers

The deposition of plasma polymers has been
reported since the 19" century [1]. However, it
was not until the last fifty years that plasma
polymers have been studied more intensively
because of their applications as a dielectric film
in the microelectronic industry and also as a
for medical devices

biocompatible layer

[1-4,16-19].

Plasma polymers have some advantages over
The
polymerization technique is able to produce

traditional polymers. plasma
coatings that are pinhole free, conformable and
strongly adhered to a wide variety of substrates.
However, some of the disadvantages is the loss

of the original functionality of the film and also



the degradation of film properties due to the
reaction of multiple radicals in the film with the
[1,2,4].
illustrates the structural differences between

surrounding environment Figure 1
conventional (a) and plasma (b) polymers.
Conventional CVD polymer are regular and with
a high molecular weight while plasma polymers
present cross-linked structures as well as some

chemical

loss of the original functionality

groups.

a)

b)
Low Power

Fig. 1 a) Structure of conventional CVD parylene C

polymer. b) Examples of structures for high and low
power plasma polymers.

Our group decided to produce plasma parylene
C because conventional CVD parylene C
presents excellent properties as a barrier to
humidity and reactive gases. Also is ranked
among the highest biocompatible materials
according to the USP (United States

Pharmacopeia)[20-26].

Plasma parylene C is a polymer which presents

unique properties such as a degree of
crystallinity and ion enhanced polymerization.
In Figure 2 we show a diagram of an experiment
the effect of

bombardment on film growth. As can be seen,

done to evaluate ion

only the areas exposed to ion bombardment
deposited a film. This could allow technological
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applications such as selective area deposition of
the polymer.

CILLLELLELTLL

Silicon cover

._‘Sﬁmp'e

Fig. 2 lon enhanced deposition of plasma Parylene C.

Another unique property of plasma parylene C
is that molecular weight and X-Ray diffraction
can be measured. To the best of our knowledge,
no other plasma polymer has reported such
The
measurements for plasma parylene C indicated

measurements. molecular  weight
that the average number of monomer units
being linked per chain length is between 7 and
198 units, depending of the plasma conditions.
This number is very small when compared to
CVD parylene C which corresponds to 200-400
units per chain length. Plasma polymerization
environments are more reactive due to the
higher amount of radicals that can terminate
the polymerization of the polymer. In Figure 3
we show the X-Ray diffraction pattern for two
different conditions of plasma parylene C
contrasted with those of the conventional CVD
polymer. CVD parylene the
characteristic bands for [ phase (14, 20
degrees) and o phase (36 degrees) according to
the JCPDS card number 21-1832. PACVD
parylene C polymer presents different ratios of

C presents

o and P phase depending of the plasma
conditions used for deposition.



Intensity (a.u.)
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26 (degrees)

Fig. 3 X-Ray diffraction for PACVD parylene C, 7.5
mtorr a)2W and b) 100 W and finally c) CVD Parylene
C.

Our group studied the chloro-p-xylene(ClpX)
discharge in order to understand the effect of
ClpX plasma chemistry on film growth. We
measured with in situ FTIR the densities of the
species in the plasma and were able to relate
the partial pressure of the monomer on the
plasma with the type of film obtained. The
phase diagram is shown in Figure 4.

rf power (W)
25 50

75 100

Mass transfer limited

30 OILY FILM

ClpX partial pressure {mT)

SOUD FIL

=
40 20
Energy (eV/molec)

120 160

Fig. 4 Phase diagram relating the partial pressure of
monomer on the plasma discharge and the type of
film obtained.

Characterization of organic plasmas
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Plasma polymers have been extensively studied
due multiple biomedical applications, but we
still are far away from understanding the
organic plasmas that produce them [1,2]. One
of the main reasons could be that the structure
of organic molecules and their decomposition
pathways are more complicated than inorganic

molecules.
To spectrograph
Faraday Cup Extractor
Copper coil
To main
chamber —ar
Matching [ | .
@ @ network Amplifier _®

Fig. 5 Diagram of OES e-beam system.

P.L.S. Thamban et al. [14] at UT Dallas
developed a novel OES e-beam diagnostic tool
that can withstand heavy deposition on the
electrodes while measuring electron excitation
cross sections for dissociated products from an
organic discharge. The experimental set up is
shown in Figure 5. The e-beam system is
attached to the exhaust line of the reactor with
the ultimate goal of calculating absolute
densities of excited species in the plasma by

using the following relations:
1(2) = ;Ko ()] Qo )of (v)4mv*do

1(4) = [k, (A)Qa(&)IngN,V,
1 (1) =C(e)n,n.v, =C(&)n, T,

Where ng, Kp(A), Q, o3,fe, C, Ne, Ve and I are the

gas density, detector response, emission

quantum yield, energy dependent cross section
for

emission, electron energy distribution

function, proportionality constant, electron
density, electron drift velocity and electron flux,

respectively.



The OES e-beam has
determine the cross section and/or density of

the possibility to

species in the reactor. Thus, by maintaining
constant energy of the electron beam while
measuring the electron flux on the electrodes,
we can find the relationship of signal intensity
with the concentration of excited species on the
plasma. Our experiments did not allow us to
measure absolute densities, but we could
observe a relationship between the emission
intensities and the power supplied to the main
plasma reactor (GEC) as seen in Figure 6. Note
that HCI" shows a different behavior from the

other species.

Intensity Ebeam (a.u.)

50 100 150

Energy main chamber (eV/molec)

Fig. 6 Optical emission intensity from the ebeam
source using a constant extractor energy of 190 V.

Another characterization tool for organic
plasmas is in situ FTIR. The system used in our
study is shown in Figure7. FTIR spectroscopy is a
that the
guantitative detection of dissociation products
of the discharge. Our system is a single pass
infrared beam that travels across the reactor
towards a Mercury-Cadmium-Telluride (MCT) IR
detector. Figure 4 ClpX densities were

measured using FTIR spectroscopy.

noninvasive  technique allows

24

Turbomolecular pump

Roughing
_. Pressure
venting sauges
IR. beam Flasma
»| MCT
Detector

Wise Probe
or OES
port

Chloro-ﬁ-x}'lene

Monomer
inlet

Fig. 7 Diagram of GEC reactor used for FTIR
spectroscopy studies.

Deposition systems

Another interesting system that can be used for
deposition of organic films is shown in Figure 8.
The system was developed by Ogawa et al [27].
It uses a liquid injector that allows the injection
of droplets directly into low pressure plasmas.
The plasma is formed by a capacitive coupling rf
power. We have formed films with different
monomers and research is ongoing to evaluate
the quality of such films.

manometer
I
air pump

I

.a

—= heaters
== KF flanges

door

manometer ; i

window

N, gas \ Lo N d
0, gas . throttle valve
Ar gas [ ol

U

Fig. 8 Diagram of liquid injector apparatus. Taken
from [27].

DISCUSSION

The for Advanced

Materials Processing at the University of Texas

International Center

at Dallas has many research interests. However,
in this paper we focused on work that has been



done with the plasma chemistry of ClpX
monomer to produce PACVD parylene C. Our
group is starting to evaluate organic plasmas
using more complex reactor systems such as
monomer liquid injection. We expect plasma
polymerization to be more widely studied due
its application to produce high quality plasma
polymers for the biomedical field.
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[FEw s X]
»>Advanced Plasma Processes for Green Nanotechnologies
» Functional Nanomaterials Fabrications and Nanostructure Control
» Plasma Processes for Energy and Environmental Applications
»Plasma Medicine and Bio-Inspired Nano Processes
»Advanced Plasmas & Surface Diagnostics
»Deposition Processes
> Etching Processes
> Simulation and Database
(%]
http://iumrs-ica2014.org/symposia/symposia_D-2.php
[FIWEDEE] F5R
e-mail: iumrs-ica2014@mrs-j.org
(77T n (k]
8125
10:40 (Plenary) C.N.R. RAO (International Centre for
Materials Science, India)
Inorganic Graphene Analogues and Related Materials
11:20  (Plenary) Richard C. FLAGAN (California Inst.
Technol.)
Hazy Skies — The Changing Nature of Particulate Pollution
13:30
Nano crystalline Film Synthesis in Magnetron Sputtering and
PECVD
16:00 (Invited) Yi-Kang PU (Tsinghua University)

Investigation of Oxidation of Poly-crystalline Aluminum by

(Keynote) Jeon G. HAN (Sungkyunkwan Univ.)

X-ray Photoelectron Spectroscopy and Electron Energy
Loss Spectroscopy
16:30 (Invited) Alix GICQUEL (LSPM - CNRS - Univ.)

On the relationships between plasma parameters and



diamond growth

17:00 (Invited) Hiroki KONDO (Nagoya University)
Growth mechanism and controlled synthesis of carbon
nanomaterials by plasma-enhanced chemical vapor
deposition

17:30 (Invited) Osamu SAKAI (Kyoto University)
Extraordinary wave media based on plasmas and
metamaterials

8/26

9:00 (Invited) Daisuke NAGAO (Tohoku University)
Synthesis of highly monodisperse composite particles in wet
processes and their self-assembly induced by external fields
9:30 (Invited) Vladimir SVRCEK (AIST Tsukuba)
Colloidal silicon-tin nanocrystals based on confined plasmas
applied for quantum dots and hybrid solar cells

10:30 (Plenary) Yasushi MATSUFUJI (Fukuoka Univ.)
Technology for Landfill Improvement and International
Cooperation by Fukuoka Method

11:10  (Plenary) Atsushi TERAZONO (National Institute
for Environmental Studies)

E-waste Management in Japan and other Asia: Toward the
Appropriate Management of Hazardous and Resource
Potential

13:30 (Invited) Takamichi HIRATA (Tokyo City University)
Cardiac Disease Treatment by Atmospheric Pressure
Plasma Inhalation

14:30 (Invited) Masahiro YOSHIMURA (National Cheng
Kung University)

Formation of Functionalized Graphene Materials by
Submerged Liquid Plasma [SLP]

8127

9:00 (Invited) Holger KERSTEN (University of Kiel)

Diagnostics of process plasmas for nanoparticle formation

57

and structuring

9:30 (Invited) Kazunori KOGA (Kyushu University)
Spatiotemporal Analysis of Nanoparticle Growth in
Amplitude Modulated Reactive Plasmas for Understanding
Interactions between Plasmas and Nanomaterials

10:30 (Invited) Uros CVELBAR (Jozef Stefan Institute)
Plasma synthesized nanowires and their conversions
11:00 (Invited) SangYul LEE (Korea Aerospace Univ.)
Bimetallic Pt nanoparticles as catalysts for proton exchange
membrane fuel cells

8/28

9:00 (Keynote) Takayuki WATANABE (Kyushu Univ.)
Innovative Plasma Processing from Fundamental Research
of Plasma Generation

10:30 (Plenary) Masahiro YOSHIMURA (National Cheng
Kung University)

Feature and Future of Soft Processing(Green Processing)
for Advanced Inorganic Materials

13:30 (Invited) Cheng-che HSU (National Taiwan Univ.)
Development and Application of Microplasma Generation
Devices Fabricated on Foldable Substrates

14:00 (Invited) Dheerawan BOONYAWAN (Chiang Mai
University)

Influence of Oxygen Plasma Species on Shear Bond
Strength of Heat-Cured Acrylic Resin to Denture Teeth via
HMDS Layer

15:15  (Invited) Hiroshi FURUTA (Kochi Univ. Technol.)
Magnetron sputtering deposition of catalyst nano-particles
for the growth control of carbon nanotubes

16:30 (Invited) Hae June LEE (Pusan National Univ.)
Particle-in-Cell Simulations for the Control of Plasma
Uniformity for Dual Frequency Capacitively Coupled

Plasmas



TTERNA

F 4R TS ATRALFERSS
The 14th International Conference on
Plasma Surface Engineering (PSE 2014)

REXFESHPHRA HR B—

REESEIL, 77 A~-$EHRE/ER 72 5N 234 - The 14th International Conference on
IR TFZOR#ENORELEZIZILHET ST Plasma Surface Engineering (PSE 2014)
A7t 2B LA F o Hilfo TEMNZRIGHIZ S8 : 201449 A 15 H~19 H

DIEDRENEZOE L TERY, 24—, 9HA14H :Fa—FrUTN)
KA > @ Garmisch-Partenkirchen TR X4, 215« Kongress haus, Garmisch-Partenkirchen,
RIETH 14@5%5@2&@“ (FA>)

SIMFILZNETHENMO—GE T E>TEY, 2h3 % 5 Garmisch-Partenkirchen 13,
ATE D 2012 4R (TR A5 750 44 i 2 2 BT A=A T EDEBICZETAD B YD
RN EARERRESHE L > TVET, I ralé Zukspitze D FEL C{TL% L.

WIEI D% 14 B 7 T X~ Rl LHERES® A L DRI TR R &

(PSE2014) 1%, 201449 7 15 H2»H 19 H % b Sh iRV S IR v gl 75%#39@7‘;%%%
TO 5 HEIZPHZoT, RAYDOHNI v a- FHIIASED web 1 2 TSI,
NV T v F e~ (Garmisch-Partenkirchen) http://www.pse-conferences.net/pse2014.html

@ Kongress Haus ([ TR E T, £7o, B

B ORTATH S 9 A 14 BIZ, BAET5F = Conference Topics

— MU T AR SN TOET, 1. Plasma and ion surface engineering
AKEFESHEILZ., 2/ E TLEFEERIZ, European Advanced plasma and ion source technologies

Joint Committee on Plasma and Ion Surface - Pulsed plasmas

Engineering (EJC / PISE)2 Ef# L. Christian - HIPIMS

Oehr, Stuttgart (GER)% Conference Chairman - Atmospheric plasma sources

Wiz B RS 514, International Scientific - lon Implantation / Plasma Immersion Iion
Committee ZH & L C 4. Advisory Board &%  implantation
BELTHE B BEREboTWET, - New ion and plasma sources

F =2 N T EOEEICEVDZD R4 Y DixE - Industrial device technology
g Zukspitze DREINLE T H /341 /L OFFTD  Properties of technological plasmas
(7o B0 DAL I THY . %558 - Plasma diagnostics / process control
ENLHLEBOEBMEBHLR L B, T8N - Plasma modelling
AL BFET, - Plasma-surface interaction
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- Plasma treatment of polymers

- Surface cleaning / plasma etching

- Ion and laser treatment

Powders and Plasmas

- Nanoparticle synthesis

- Particle treatment

- Functional nanoparticles
Atmospheric and in-liquid plasmas

2. Deposition technologies

Physical vapor deposition - PVD

- Magnetron sputtering

- Vacuum arc deposition

- Plasma-activated evaporation

- Atmospheric plasma deposition

Plasma-enhanced chemical vapor deposition -

PECVD

- Low pressure plasma CVD

- Plasma polymerization

- Atmospheric pressure plasma CVD

Plasma diffusion treatment

- Plasma nitriding / carburizing

- Hybrid and duplex processes

Ion beam deposition

- lon beam deposition

- lon beam sputtering

Coating of special geometries

- Large area deposition

- Coating of inner walls and complex geometries

Plasma electrolytic oxidation

3. Coatings properties and applications

Nano films

- Ultrathin films

59

- Multilayer films

- Nanocomposite films

- Nanostructures and nanoparticles

Protective and tribological coatings

- Tribological coatings

- Carbon-based films

- Corrosion-resistant coatings

- Barrier coatings

Electrical and magnetic coatings

- Conductive and photocatalytic oxides

- Films for photovoltaics

- Films with special electrical functions

- Films with special magnetic functions

Optical coatings

Biomedical applications

Bio-functionalization of material surfaces

- Plasma sterilization and disinfection

- Plasma interaction with Iiving tissue/cells
(plasma medicine)

4. Characterization of films and modified
surfaces

- Structure and composition

-Geometrical  characterization (thickness,

roughness)

- Mechanical properties

- Internal stresses

- Optical properties

- Electric and magnetic properties

- In-situ diagnostics of coatings

- Computer simulation and modelling of

structure, stoichiometry and growth
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67th Gaseous Electronics Conference

MARIOTT CITY CENTER AND RALEIGH CONVENTION CENTER NORTH CAROLINA, USA
201411 A3B8 11 ATA

ZHEKXE GEC Executive Committee Member 2H &

% 67 [nl’K K7 2 7% (67" Gaseous Electronics
Conference: GEC)73, 2014411 H3 H~11 H7 H®D
HEET. 7 # U 7 North Carolina /| Raleigh ¢ Mariott
City Center and Raleigh Convention Center (Z T Bif# X
NET, GEC 1T T A~ L, HAilafe, 77 X~)&
M EJRWEIPHA S —F DI ORWEHET, £
KIS FAwx L7 ha=7 258 L G EIRAGEL
BRSO FEERSE Ch DRISNET T A~ [EE
2% (International Conference on Reactive Plasmas) 13
1998 FEDNT A - T A B L2010 DT T A -
RUIZEWT GEC & DOETR TSI TVET,
DHEOENHDE E LT Allis Prize ERH Y £
T3 AHED Allis Prize Talk 1% University of California
at Berkeley @™ David Graves #5212 X %58 "Future
low temperature plasma science and technology:

attacking major societal problems by building on a

tradition of scientific rigor” 23 7/E S TWET, £z,

AAED GEC TlE 5 2DOfhIE v a AN FRED &
INTFHE S TWET
Workshop (Monday, 3 November 2014)
1 Plasma Modelling Verification and Validation,
(1 Plasma interactions with liquids
1 Plasma Enhanced Chemically Reactive Flow
1 Advanced RF systems for plasma control
Z DU BN DD HFEEE DWorkshop)’ #H8]
SHTVET,

AR HLAARRYX, 2014 47 6 A 13 H ChrbIiEER:
ITHY FH A, THEELTEIV, Fo, AL
IFUL T OBV L ET

http://abstracts.aps.org/

(Start Abstract Submission 7>5 A>T z72 X
Gaseous Electronics Conference Oz EIR 7 1 v 7
LTL7Z&EV, 723 Submission ~— 2 AL72u N &
XX, TIUVOTTANRN—RED LV E RS
THTLIZEWY)

Deadlines

Receipt of abstracts: June 13, 2014

Nominations for GEC student award for excellence:

June 2, 2014

Requests for student travel assistance: June 2, 2014

Early registration: October 21 2014

Hotel reservations: October 1, 2014
DHEOFEFHICOZTE L TER#E HP 2 B2 &0,
http://go.ncsu.edu/gec

7236, 4 H10D GEC DK & 74 % KA 2015 4F-D GEC
X7 7 A~vx L7 hr=7 25RO EBERH
ICRP & A1AIlZC 20154210 H 12 H~16 H D HFE T,
NITANZTHfESND Z & &> TWET, GEC 1%
7T A= DOHMEN SIS Z s EICH D —T7,
ICRP 1377 A~ DM S £ ZE 277 X< ItH
BT 2ENZ N ERFFRTHDHZ LD,
GEC & ICRP [ ZHRAMARBIRICH Y 9, F7=. Z
DEREHITT T XA~z Ly bu=7 ZAGRE0E
S DOBFIE &w~fk@#%%’bfﬁﬁﬁéﬁ?%
HIREWRDRH Y | KFED ICRPIGEC &[R4z
T, AFED GEC 1ITH HAMIN D ZENI S é:h
LT MR LTWET,



http://abstracts.aps.org/
http://go.ncsu.edu/gec

TEERN

Amer ican Vacuum Society (AVS)
61°t International Symposium & Exhibition

KEREZFEE 61 MERS VROV LKEBRRR

KERKF

TAVS CREEZEER) 5 61 BIERRY ARy
U A&IERE] (LATF, TAVS VU Ry T A LIS
i) 2%, 201411 H9H (H) 2511 H 14 H
() £TO6 A, KEAY =T FINARLTF
&7 @ Baltimore Convention Center (2 TRt
S5 (Fd)., ZHud, AVS OFEET HEHED
P TRARDERRZHE T, FIEFE, AP 5, 1,400
UL EDIEFR, 200 LI EORR, 3,000 AFREE
DEMENEESH, AVS VRV T AL, 10 O
382 (divisions) , 2 ©® technical group & L
D, SRSITET DM, BLOL TOREx
DEEEIZE DY TSI H 16 O focus topic &
FIENDEEREO SRS 72 7N —T 08 ZNEh,
B OMATE T 77 Lb72 0 AVS OAREERE
DRROBESMEZ T > TiERE LT\ 5,

AVS VRV ME THZEZE | DA D@D |
H<iE, BEORFAICET A a# e L THRE
LTCTE77, LML, TFE, BZEZORE~NIZE
LoT WEREORFRELTLE L, T/
T )Y —EOLE IR P HINOERESE S L
THRLTETWD, &L AVSHOT T X
~WZHET R THD 177 XA~vR iR
%2 (Plasma Science and Technology Division :
PSTD) | (28T h ARG TR0 SRS
i baE LT, Kl - o 20— A4
EIERCE KON, 40512 X D Miiass R i<
BRI RNNF =V AT LI L Z OISR
LGzl > TV 5,

EOEE

ST, A5E NS T I A~vx L7 br=
7 % (PE) oyFtex) L. WIEREFOELR D AVS
DHFETH D PSTD DAED Y VRY T AT
=

Z OGBSO T —~ Th D FEOL/Gate
Etching; BEOL/Interconnect Etching; Plasma
Plasma Diagnostics;
Plasma Modeling; Plasma Sources (Z/1%. T
FERRE LWVE THD Atmospheric Pressure
Plasma Synthesis of

Surface Interactions;

Plasma Processing;
Nanoparticles and  Nanostructures; 2D
materials D& v a URRIT LN, BT,
Plasma Based Ion Implantation; Plasma
Assisted Atomic Layer Deposition (ALD);
Atomic Layer Etching (ALE) ®o#F L\ kv 3
VHRITONDTETH D, BIFE PSTD i%, £<
DFEFFEEH AR 525, AFEEO PSTD (X, £
DT, 34DHAENDBFRERHE Z TEL T
%, PSTD OfifZEED—NE LT, AL, £
BMOBIMEDD L LE2LLVESTVD,

L
DNik4 . AVS 61st International Symposium &
Exhibition
HiFF: 20144E 11 A9 H (H) 72511 7 14 H
%P7 : Baltimore, Maryland, USA
F{# : American Vacuum Society
FEABTE A

https://www.avs.org/Meetings-Exhibits/Information
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TEXA

Plasma Conference 20148 32 B 75 X< 7OtV FHES
Z2LEBRXREFE 2H &

AOBRZOTMMERTHL T T ATk
¥ TSI IEAN B9 ARIZE 1 RIASBRE ST
Lok, AoBlaosBadi & UZBRmseE 2
—RICET HMFES L L CURIFHERBEINTE
W7 I X~vxT L7 ha=J ARSI BITHERE
RATEOVEDSTHY £9, £, ARBEDE
BT I DG T T A~ EBRES#HITIEIE 34
1B S TRY, ZORHIT I A~ T rtk
VUTHIRE L WONESIT LB £, ST,
W32 TT A~ Tk SRS AR
LTI - ERETFEB IO AR LD
H:[F TR X415 Plasma Conference2014 & L C
2014411 H 18 A (k) 21 A (&) OHFETH
WHOKREA 2R Xy Z—)
(TR S v E 9, A Plasma Conference 13, -5

REIHLUTER SN TS T T X< FE -
77 A~ SO RIS 2 S aICHE L, Bl
W T AR s T AICHOREE BIET 2
EEAME LTRESNTEY, ARNE2EH
TY, SENIA A FRNHFFRLERD IS
AYHEER T I A~ Ly ha=J AgRaLT
TR EREFEB L BB SN E T,

Ak o> & 3 0 A Plasma Conference 1375 X~

T L7 hr=J 2GR0 EEL MRS TH
HT TG RA<wTavwy o IEETHLHY,. £2H
KIZBIT DT T AREN—RHIIZTHETH
HDHZEND, BIMEZNDIFITITH LR A 15
HEVESICHL R EEVWET, A B ATV
— N EITTENELEE, 0L B L DS DOBH
LiABE W& ET L BEVE L EIFET,
[BRMEHIRT] 2014 4511 A 18 H (k) 21 H (&)
(BAtESAr] REA vt -
A AN IS O
T950-0078 Frl i RX TRE6 &L =
TEL. 025-246-8400, FAX. 025-246-8411
[—faikngl] 201448 A 1 H (&)
[TREA L T 4 U BEkARYI] 2014 4510 A 24 H
[FRISNEERAEEI] 2014 47 10 A 31 B (&)
[EFEFHHEERE] YSENEEGT 57080
FERICEBRT DB e — BGEBR SL A FE R
(OEERFELITR AL —FFE) LIEFE-
FAESBIIXILT, [EFEHFHEE) 2%
i LET, ZEBEME L2100, — MK
PP LIAB OO HREENLE T,
PRI P 2 TELEE N
http://www. jspf. or. jp/PLASMA2014/
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TEERN

F 2 MATSATILIMNAZHOREE S
~TSXTTOLRDEEEEZ O - ST~

T SRR TSXVILINA=IZNHE 5. [HBARSA Ty F T il

B8 EAyErs . BRYS . IS5AV-HEeTe. B BEERT BR Wkt
AE2e ERERBEZS WE2L AAEZ 6. [#isHRMTZ ALV =38R T O R FilfEdi
£ RSA4TORRIURTY L(—E¥ T ) (%) Bi&Err AP B— k&£

X =SB —EMRETY,
BEF: 2014411 B 26 HUK) 9:30~18:00
_ ) BME: (TFRAMEET, HholHIFFE)
BAT ERIEAS BTy /R EELEE

® [5Y)-PE HRIREARE 18000 F4 (4000 F9)
?ﬂﬁsﬁﬁzﬁs—gu(;t%rs**‘;%ﬁﬁ—m%ﬂ o IWMEIEA X foontiibonniid
http://' W\:‘vatit;h.aci;p‘/about/ campilmaps,; taTnacP:i.html ® IHRNHDBEARE 22000 F{6000 F)
. o IHEFHE- ICYEEANERIRE 22000 F4(6000 M)
WE/TRFS5L: F5X3F0+RF, ILYMO=Y ® ZMith 25000 F9(9000 F4)
ANFTCFIERT INAROTSVRRILTARTL XBAEARS = PE SRS (2% 3000 [) [CHIALS
1 DEF RAEFZZ A SN THLHERIZ. BEOLIR EInE SRSEAREROESETEEET,
WX —REBEEAZFIROHET BRIEVDEFTERLIE -
EE: 9%

DTELVEBEMEGYDOHYET . COKIGE
REWFR . FEERTR, EECHATREEENDGT BRAHR: TSXTILIFA=ZHIRDELER—LR—

AR TZXIDER. 8- HlfH, E=2" 2T D >

HARE, ZORIFEEEMZOVNTEAFICTE R http://annexjsap.or.jp/plasma/ &Y
TIEEBOREASYITHERIEEET . SEL. ICARK BEUAAD L. FREFEORBARAABEOED,
MELTREETSARIZEDBIES KVIREY ) — (BILAH B web R— (4 8 BrhAIREETE)
BT, FEREECH T HBHHTY T I ELUT

DFEEEAIZTH—HARALEL =, FIFED S EIRD B SHERRT AEELE LEES 3339808
RHAREE TRLVEHROZSNERHFHLHALLETE UMD SRYEEYS JSXTILYMOZIR DA
el

¥Web BBLIAAEARIE, 11 B LAIDFETT,
B 15 IS5AI7O0R0OER 9:30~12:30 B
1. [T5X3T70ROEBELRERE] BESE
KA EO 8E &4

o INE R (BHEBR) - BLA#FHEEE
2. [FTS5X<EtAlEzn] TEL 03-5802-0863 FAX 03-5802-6250
IEHERE ELAK E— &4 e—mail: oda@jsap.or.jp
B 28 TS XATHEHMOERNE 13:50~1800 W FE B (BT, B48ERR) - BERASEE
3 FﬁﬁEjEZV?iﬂﬁtﬂiﬁﬁmFﬁﬂ e—mail: izawa—masaru@sme.hitachi—hitec.com
ABRKZE 1BR hE %4 -(HLRE
4 [F5RTEFN-IEES —ALH A& L (FZ) . ARHF 17 (V=—). /&K
[IoRTERNIE) AL w2 (AID . EE —#i(TEL) . ¥ EBB(TEL).
SIERRK K & %4 o e
H & (=)
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FBIE NI et AEE AT A WER: DPS2014)
36th International Symposium on Dry Process (DPS2014)
Bhffr R oy (A

EEERLEESEZHE Y~ 7 nx Ly bu=g AFFOEEAER 2N T, RI4 78
T ADEENTETETREL BoTETHYET. FI4 Fat A ITHBIT HEE A s

B - LB DML, 5%~ /a7 ha=J A, A 70w o0 )T
Ja =L e LIZER - BT, PFERTLYORL LT, EROAA T 23k
SR PEED R LT 72 DISH ORI KRELS FET D L WIS NET. FriC, &K
Bz g e 35 RI4 70t A0OEMB L OSAICELT, BATHRO My 711
B0, #FEE - HIFEOELEEBV T, 2oL RERDOLE, FIA4A Tk AD
NS ISHICHED AR OFZEE N —EIC2 LT, LmisREaR®E - 3mL, fHAED
HUR 2 VRO HDAEBRESHERMET D 2 L1, BROBHORKEE - MEORBO L TIER
VAT b, NAT ALY fR=g A, FTART A, REET AR, S AT /0
VU, A ET Ly, WHEMEERE M T A T - R - A BB LU
)T ) a =SB SRR DT L— 7 Z L —HE N OAIBLC BN S L S E
T FEHMNILL T O RL & 2L &0,

URL: http://www. dry—process. org/2014

(] ISR

[(HE (v ] EFiFwaEys, Exbys, BAERmA S, ¥ 1Lys, AAREZE
T, BRyE, AARbTs, Rmdims, EYs, 77 X~ - BEETE,, 4R

RFT T A~F ) L & —

[ BAf IR ]
20144511 H27H (K), 28H (%)

[ BH LT ]
R 7 4 affiie 73y 7 AR—)b

T220-0012 A IRBIETE X A7 & BBV 1-1-1
TEL: 045-221-2155

[FEY T 2« 2a—T7]
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- KT A = F o 7t

- BRI (PYD/CVD/ALD) 4l - BRKIEB LTS R4 A —

ISR BIOREOE=R Y T LM

cETFT VT EYIaL—Y g

C TT R R - 7T A~ T ut A& AW REEY A T %
BT A, 7Ty MARAT A AT VA, KBEMADT T XI5
CHITE AL AR (AEY, RT—, 0Py I TFAALR) ~DT T R

< B, KBEUER, v~/ 7a A= =Ll b AT A MEMS), /2 FE
c REE, WfIE7 I XA~ rt =

CFHLO T T X s AR

Tty a s
CHRY VT T T 4 =D D KT A oy F T HE
Ry T TR e HERE R

SR F 7

[SEEE R 7Y 2 — 1]

S FIARGY) 2014 4F 8 H 12 H
SETEERIRGE A 2014 4F 9 HHhA)
FRISIHIAKEY) 2014 4F 10 H 22 H
JIAP HREES-¥eFRfnY) 2014 4 11 A 27 H

[EEm AL

HOABDERIZIITE DERITHE -T2 MR 2 BOREXL T vy —F 4 7 X% N URL 2
OEFMLTLIEEN. ZO%OBEORR, MK, FNAX—FKEK, RERICHOELE
T BRSNS AITRH SN RN TOEE Ty —T 4 7 AL LTEAISET.
P HP .

http://www. dry—process. org/2014

[JJAP KFEE 5 IZBA L T
2014 A 11 H 27 HE TIZ JJAP @ Website (http://jjap. jsap. jp/special/) > LR L
TLEEW., FESORHIREZERICIVETE O JJAP FETIAZ B CTHEZ HIW L E
7.
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(%]
—f . FRHETFSSE 30,000(35,000) M
JEE B 35,000 (40, 000) H
A0 8,000(10, 000)
(7w aNiE, 2014 48 10 A 23 A LK)
Tuv—7 4 T ARED, BESEIEERV

[ =]
HIF : 20144 11 H 27 B 18KF 30 /3~ (BHAARERIIE TOELEDORHEEDH V)
BEMEESGET « N7 4 ki BoRA—ILN N—NR—=TF 7T B

(BHEZEA]

[MHiZ B R] - IR ok (ZZEER)
[BHATZRAR] i R (iRm0
eXZER] Ak AE )
[HRZER] « BR @) (A RKS)

[R&w4k]
DPS2014 FH s H9F Fessf

T 239-8686 o) I RBZHE i AE7K 1-10-20
Pitfi R AT BXE T LR
TEL/FAX : 046-841-3810 PN 2225
E-Mail: dps2014@nda. ac. jp
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FolREE TS ATERSEH/E6 sASAEFEESRSE
ICRP-9/68" GEC
9th International Conference on Reactive Plasmas/
68" Gaseous Electronics Conference

2015410 A 120~16 H

HALEKXF

TIAxxE VY hu=g AGRR3EE 77X
~7ukv TR L TR £90,
FIBHIZIR], I RXA~vx LY hu=J ZA5Ra0
FET 2EBERE L U TR T X~ ERS®
(International Conference on Reactive Plasmas:
ICRP) Z#BAfE L TRV 2N ETIZE 1 ENHE 8
FlETHAER(L 99 14) Al (19 9 44) |
ZR (19974H) . ~"UA (19984) | 7
FURTN =T (200 24) | B (20
064) , 772U (201 04) . fahkd (2
01 44) I[ZTHMEL TE £ L7z, ICRP-8 MAAE
VAR TR S AL72 2 & T ERER oD TR
Lz & EHnET,
INETORERELZ R THLHEND T XK1
ICRP [Z LIXLIRMSMC TARIEHE & LTS
NTEYVELT, 1998FENTUALAEBL201
047 Z A3 U @ ICRP |X Gaseous Electronics
Conference (GEC) L AT, F¥7-200 2877
VAT )V ) — T )LiX European Conference on
Atomic and Molecular Physics of Ionized Gases
(%mwm)kAH?%ﬁénfmiTofﬁf
BT 2 2lE. M - 77 A~ XLl
s LT’7)< U DEEHETH D GEC R 7 A~ DIk
wmELEsPLIcLiza— ey NORETHD
ESCAMPIG o fli . 7 7 X ~ b % [F B & %

ICRP-9 HBEA R
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Sl EF

( International  Symposium on  Plasma
Chemistry : ISPC) <> 78 B &K Bl 5 [E BE & ik

(International Conference on Phenomena in
Tonized Gases: ICPIG) 23% Y E£9 725, ICRP DO4F
BIT7 7 X~ DL EhE LoD, ZDIGHIZS
REIT 25, LWwWo L2 AH, TAY
R H — 1y DL & O [F P A L CERS
HIZ IO NI ELRERHD DL DI > TERY
£

ZD &5 72 KIEID 1CRP-9 1 GEC & ATRIIC T
KAE201 541 0HICATAIZ RS 5E
L2 0 F Lle RO L VN D 2 & T
RV TII I SWETR, HREEE D
FRIZBH b2 S TWeZ<SIRE T, FfT
SBEOE L TIENE SE TN EEETH,
TAVARLEE AROENNLEST DT AT
LEHETH Y . BADD B IS L TV
T2 ERTWBMEGITE BnET, 0L H%<
DI ZBMENWTZEET LD BEANE L RIS
£9, F7o. GEC [HEERES NI ZHETH Y,
A4E1X North Carolina I CEME S E T, 541X
ICRP/GEC B FISHEOHMEL WD Z &ITe b £
DT, ZTHHICHEZHOFIZTHFENTEEET
£o, BBV L LT ET,



2014(ERE 26) FE TS ARILY FAZV R DHSRELE

K& [ £ - BEE A—ILT FLZR
BER ZHEE ZHEKFE T464-8603 toyoda@nuee. nagoya-u. ac. jp
IFHER L£HBETFERTEE
BEFERRATLER Tel: 052-789-4698
Fax: 052-789-3150
EIRER HiRA— KRR ZF SRR T567-0047 setsuhara@jwri. osaka-u. ac. jp
MI SR T LEFRAEERM KERFRATER E11E1E
IRLF—EHREEFNH Tel: 06-6879-8641
BEIRER MARX = HERKERR T192-0397 tochi@tmu. ac. jp
BEIRHRH NEFHEKIR 1-1
BREFI¥ER Tel: 042-677-2744
Fax: 042-677-2756
EIRER #E B ) BIINATH/BS—X T 744-0002 i zawa-masaru@sme. hitachi-hitec. com
SRHX T Ot AR AR TR RFREH 794
Tel: 090-4535-9279
®E BE A8 BhfET R4 T239-8686 akashi@nda. ac. jp
z3:] IS RAREHCANESR HAEMEK 1-10-20
2015438 Tel: 046-841-3810
Fax: 046-844-5912
B A Z2HEREXZRIZHER T464-8603 ishikawa@p|asma. engg. nagoya-u. ac. jp
" MERISATF/ IEMELUE— | BNEEHETFRRTEE
Tel/Fax: 052-788-6077
FIREX AWM AR T 28R T 468-8502 ito@mei jo-u. ac. jp
" BEREFIFH EMEELHETRAREED 1-501
Tel/Fax: 052-838-2306
NI Bz BANEKRZ T870-0397 kawasaki@nbu. ac. jp
” TEMBMERTEH KBRS H—K 1727
Tel: 097-524-2612
Fax: 097-593-2071
HER—& MK T819-0395 koga@ed. kyushu-u. ac. jp
" KL R T LIEHRE AR REHAERTE7 4 4
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Fax: 092-802-3717
ERE #8 HREEM KF T240-8501 takao. yoshinor i. 7a@kyoto-u. ac. jp
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SR T LDRIEERM Tel/Fax: 045-339-3889
BiEME RE T MRS T 606-8585 takahash@kit. jp
” RERIEHFHRR AT A R AR 4 WSV & AT
BEF VAT LIZEM Tel: 075-724-7418
EFOHEIFHEE Fax: 075-724-7400
B FER EIRRFEIRRE T920-1192 tanaka@ec. t. kanazawa-u. ac. jp
" BEFERFER BNR &R AR AT
Tel: 076-234-4846
Fax: 076-234-4870
EHEs LAHRILY bAZH R (#F) T252-5298 hidetaka. nambu. hx@renesas. com
" HEAE T 0t R BRIELD RN BRERTRRE T AR 1120
7Bt RIS Tel: 042-779-9925
Fax: 042-771-0329
wEILEE LEEKRFEKRFR T060-8628 shu@eng. hokudai . ac. jp
" TIHEZERE ALIRH LRI 13&FBE8 TH
EFEIZEM Tel: 011-706-6658
TS5ARBISNEH Fax: 011-706-6657
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" RififAgE 42— PR D [EHEENE 17
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The 14th International Conference on Plasma Surface Engineering (PSE 2014)
Kongress haus, Garmisch-Partenkirchen
http://www.pse-conferences.net/pse2014.html
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67th Gaseous Electronics Conference

MARIOTT CITY CENTER AND RALEIGH CONVENTION CENTER NORTH CAROLINA, USA
http://go.ncsu.edu/gec
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American Vacuum Society (AVS) 61st International Symposium & Exhibition
Baltimore Convention Center, MD, USA
https!//www.avs.org/Meetings-Exhibits/Information
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Plasma Conference 2014 / SPP32
KEA BB Xy g Z—
http://www.jspf.or.jp/PLASMA2014/

2014.11.27-28

36th International Symposium on Dry Process (DPS2014)
NV T 4 A TRy 7 AR—IL
http://www.dry-process.org/2014

2015.10.12-16

9th International Conference on Reactive Plasmas / 68th Gaseous Electronics Conference
(ICRP-9/68th GEC)

INT A
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https://www.avs.org/Meetings-Exhibits/Information
http://www.jspf.or.jp/PLASMA2014/
http://www.dry-process.org/2014
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2014.8.31-9.2

FL8MEA vFarR—T 3 hk—IL

B REVERROR
http://annex.jsap.or.jp/plasma/PE files/PE SS 2014/

2014.9.17-20
IR E S KRS
dbvE K22 AL v o 7R A

http://www.jsap.or.jp/activities/annualmeetings/regularmeeting.html

2014. 9.

A AR SES KRS

P R(9.18-21) BRI, WL, FHf. THYE
R RER(9.7-10) [ & L Tipik]

http://www.jps.or.jp/activities/meetings/future.html

2014.11.26
FoMTT ALY hu=y AEEE
FOR THERZFHHETF ¢ /X

http://www.titech.ac.jp/about/campus_maps/tamachi.html

2015.3.11-14
2015 ££5 62 S PR RS
HOERF: WIFEF ¢ /XA

http://www.jsap.or.]p/activities/annualmeetings/regularmeeting.html
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