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Zinc Oxide (ZnO) is a transparent conducting
oxide (TCO) that may be used as an alternative
to indium tin oxide (ITO) for microelectronics
devices. As the sizes of some microelectronics
devices using TCOs decrease, there has been an
increasing demand for sub-micron- or even
nano-scale pattern formation of ZnO thin films.

In this study, the effects of hydrogen storage
in ZnO are examined. We describe how DFT
calculations can be used to evaluate the

modification of bond energies of ZnO crystals by

additional H atoms. To examine this local effect,

we use the embedded cluster method (ECM) [5]
to evaluate a small region of a ZnO crystal in
DFT. In this method, a large but finite ZnO

crystal (hexagonal wurtzite), as shown in Fig. 1,

1s taken as a model system. The finite ZnO
crystal shown in Fig.1 is terminated by a layer
of Zn atoms at one side (on the left in this
figure) and a layer of O atoms at the other side
(on the right). Such terminations create an
artificial dipole moment across the crystal. In
order to compensate this finite size effect, we
place additional counter-charges on both sides

of the crystal to eliminate the global dipole

12

moment in this system [6-8].

In the ECM, the entire system is divided into
two regions: the QM region, where atoms are
treated quantum-mechanically, and the
embedding region, where atoms are essentially
represented only by point charges (PCs), i.e.,

+2efor Zn and -2e for O.
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Fig. 1 A side view of a rectangular ZnO crystal.
DFT simulation is performed only for a small
cluster of atoms placed in the central region
(called the QM region) of this system, which is
approximately denoted by the solid or broken
circle. Since no periodic boundary condition is
imposed, additional counter-charges are also
placed on both sides of the crystal to eliminate the
global dipole moment arising from positively
charged Zn atoms and negatively charged O
atoms.

We created a cluster of ZnO atoms that are to
be simulated quantum-mechanically in the QM
region by alternately adding complete shells of
Znor O atoms. (Fig. 2) An O atom was chosen
as the central atom of the cluster, then Zn
atoms which tetrahedrally surround the central
atom were added in the first shell. In the next
surrounding shell, O atoms are added to the
cluster in a similar way. A charge neutral H
atom is placed at an arbitrary location slightly
below the very top surface.

In this study, we have focused on the effects
of hydrogen deposition in ZnO on its sputtering

yield. The energetic impact of H* ions on ZnO is



likely to damage its microcrystalline structures
and affect its sputtering yield. The simulation
results show that, with stored hydrogen, ZnO
partially form ZnOH and its structure becomes
less resistant against physical sputtering. The
computational study performed here

account for the RIE of ZnO by hydrocarbon

can

plasmas. However, the results offer only
qualitative tendency regarding the sputtering
yield of ZnO and a quantitative discussion on
the change of the ZnO sputtering yield by
incident H* ions is beyond the scope of this

work and is deferred to future study.

(b)

Fig. 2 Configurations of optimized structure of
7ZnO clusters, which are denoted by the solid and
broken circles in Fig.1. The cluster (a) was used
for surface simulation whereas the cluster (b) was
used for bulk simulation.
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[ PMITP %\ o) R FOREBAREE ]
X 1 (2 PMITP % M 727/ b O shs A kb
OWELZ R LET. PMITP O =A LEROZEM
RTGA—=H L LT, UTDOODERNT A—4
ZEFLE L. PMITP O = A LVEFH &
(HCL)% & 2 Hff#] 2 "On-time", {&fE(LCL) % & 5
R 2 "Off-time" & E# L, LCL & HCL Ol
(LCL/HCL) % i A7 SCL s E# L E LT,
100%SCL 2SN EZFHIRARICFA Y L, Ky SCL 23
EOVETREICHYS LEY. ZW—-AHThics g5
On-time DE|EG%T 2 —7 4 —L(DF) & EFE L
F L7=. PMITP Tl¥, A VEROEFHICED
On-time FIZEIROENT 7 X~ %, Off-time [HIC
ERIKIRD 7T X~ % b —FWIZAEKRTHZ &
WAHEETY. PMITP % H\\ o7/ ki O RKEA



4 A
%3 Al/Ti feedstock :| Timing-chart I:
% On-time
Valve Off-time
! closed [ J
L = F L[ ™ L Coil current
Ar+0, Lot Delay time : t,
-U__stnchlng
= On-time: = Off- tlme signal of valve
@| power tg+7ms
2 glomr ™| | g T
] - m Timing of
= .i./ i\ feedstock
_ 3, |2 Rapid MY feeding
Rapid & ®_cooling -
complete Timing of
P [ evaporation QG feeding
isaasasa] L tmm ] TEm %o g Time
Quenching gas *"*"Quenching gas
~—

PMITP + TCFF method

X 1 F /RO KEAREOREE

RIETIE, A VEROZEFTNCFEH L CREH &
Z h—TFRNICHHGT 5 Z & TT /R 2=V
R L 3. KARTE %, PMITP-TCEFF
(Time-Controlled Feedstock Feeding)ik & FFOX
9. PMITP-TCFF £ Ti%, On-time 2 &
WL o7 h—=FHICKEOFEZ —RUZHEA
LET. ZHUTE Y REDFEZ SRICTERIC
AR I FET. A LUIEEHE h—TF NOBEF I
Fip 8L OGT D 2 & TR ORIy 1 % A AL
L £7. Off-time il CIZFEIOTAZIEIET 5 Z
LT, FEBROARTERRARE 2L LET. £,
ZOWRE P —FNORETERIKTLEST. 20
IR DRME 7K I K 0 BB ARZR DS AL AR R
LD T, KRNI AERESNET.
KRS ORIk LTy = F o 77 Z2(QG)
ZREATEHICHAZET D 2 & TRFRUR 240
L, KORRED NS T IR 2 ER L ET.
PMITP-TCFF (£ T EOEfEZ# Y k42 &
T R FOREAREATREE LE L.

[ 7/ RFORBERERSH ] AT
PMITP-TCFF %5 Z & C Al3* ion-doped
TiO2 F / KO RBAER A AL E LT, KFEBRT
%, AENE 20kW IR ELE LI, ¥ —AH
AL LT Ar BED 02 [V, ZhENfiEs
90 /min 53XV 10Vmin & LE L7=. h—FTAE
J1% 300 torr 2R E LE Lo, A /LVEIROEM
JE#% 15ms & L, DF % 80%(On-time = 12 ms)
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—EEL LE L. £FE SCL % 60%, 70%% £
O 80% D =25 Lk Lz, JFEHARE LT TN
BLORAIDO~ A 7 vt A KA 95wt %Ti 6 X
O 5wt. %Al OEIE TRA LI REHWE L.
JFEEHR R DX v U 7T AL LTAr % 4 1/min 548
U E L7 B R O a3 % 12 g/min(70%SCL,
80%SCL)F L 18 19 g/min (60%SCL) & L E L7-.
A VEFROZTNCFE L TR K &
h%%w_&kbibk.:@&%,ﬁﬂ&%m
B S VT OIS A RSO O i 4 RE R LS
JECERNERE NV T A @i LTS b —TF NI 1&“7\
SINDHETITH 7-8 ms FBREORFMZEL F9.
FD=, aA VEROERE 1T L THEEH
ALK H D15 512 6 ms OEEIURFH 23T £ L=,
ZDOENFEZFRIT D Z & T, £ On-time [#
IZDOBKEDFEN h—FNICERASNET. &
/3L 7 D Open/Close K] & Z 11241 12 ms/ 3
ms ¢CLEL. 70 F T HALELT Ar %
50 I/min fitfa L& L7z,

[ ERSNichiFORRtE ] X 2 13, PMITP-
TCFF £ X 0 A & 7= Al* ion-doped TiO:
F /K70 FE-SEM i3 L Ok ORI RAS
AT EERIR R L OMEHE R 22 T FE-SEM
BN G, EKRO T R DB AER S Z
ERLNYET. Eo, RiTRILOBEERHED
OB END, HERIEAED B RT3
RSN ERHEREINET. RKNICRLE
U772 PR OB HFER NG, aA VEROLEH
EAEEL< T 5 ETROREN/ NI NT R H
BONTZZ DN £7. FERFZRICEIL S E
L7ehi G, REBRIZEIT 5T 2 kDO ERKS)
FEREMLUE Lz, ZO/RKE, HAET) 20 kW (2
FBUNTHI 400 grh ORNFTF /R D ERATHE
HBHZENDNY E L. ZOERDERIT, LK
DT T X< % AW F5E & Hefg LT 10-20 {552
Y 5% S



= 10r P govescL 140
£ 70%SCL | =
o A=
& 36
2 60 c
£ 18
S T
E *3
S 50l <
5 % &
2 2
S G
g 5
40 20

60 70 80
SCL [%]

2 ARSI NIRRT FE-SEM 73 H7 ik 5

BXOaA VEREFORLFBE~D .

[ ERENTHRFORER - LML ] XRD
IRt E WS Z & T, AR S TR O SRR
O LE L. TOREE, 80%SCL I LV
70%SCL Tl Rutile 23 XY Anatase ! TiO2
Dfida E— 27 DHPEHESNE L2, D2 L
5, AR EN 7K1 Rutile 3 LY Anatase
B TiO2 DIRAMIRKTHDHEEZXET. ZD TiO:
7/ Ki¥-H1Z Rutile 35 X TN Anatase ! TiO2 @
REHIAEILX, QG FomEEETELIELZ L
MARETH D Z & b0 > TVET. 60%SCL K
DHATIRAlOE—7 P SivE Lz, 2k
60%SCL R DML G & BRI Th > 72728, —
HOIEIRTERIITEIE LR 2 ENEZD
ET. 3%, TEM/EDS v v E 72kt
DI AERLF EOFESMTT. RN, T
R EIZ T, O BINAl OJFE-MIFIEE—IZ
THLTWDZ ey 3. £72,XPS o
I L DML FHEAIRRED 4T B, TiOs2 il dbA&
TALIL, AB*OE T R—E 7 &l 2 & R
LELE. EoT, Ak N7k 1% Al
ion-doped TiOz ki F+ThbHEF L ET.

[ EREINTRIFORZERME 1 b ES
WD Z & TAER S TR OO 2 Rt
LE L. ZORSE, TiO2 F ki1 & i LT,
B &7z Al ion-doped TiO2 F / ki1 A fi
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M 3 TEM/EDS ~ v ' 712k %

A RORLF D IER A HT
HIRTOIEDOWIEN EH LI-ERNELNEL
7. ZORERIE, TiOzF /K12 Al S F—E
TENDHZ LT TiO D=L F— NN RE¥y v
TRPIAL LT Z & R RTRER T

[ &= ] PMITP-TCFF %2 HW5Z LT,
BEANE T 20 kW 12V THI 400 g/h &9 @zhR
T®? Al3* ion-doped TiOgz F / Ki 1 DERKIZKT)
LELE. SomomMFEnwiid, ICTP
ETOREORIET / KiF DA RO 2 PR L
7o T, PMITP % L0 EEMICHIE3 2 LB B
DET. ZTOROBET, R eENEE F
W5 Z & TICTP F—F W TOEZRYE, Ak
ARG KO FE R A A fE L CnvE T (3]
HEE
HERk SR 0 TEM/EDX 38T ~0 28k
XOZHELEEE £ L4 HREKFED Bratescu
Maria Antoaneta FHT-Zd% 35 L UV kK 72 80% 1
RSHILHB L BT ET.

2 Tk

[1] N. Kodama, Y. Tanaka, et. al, J. Phys. D
Appl. Phys 47 (2014) 195304.

[2] M. Mio, M. Kogoma, et. al, Chem. Eng., 55
(2010) 603-8

[3] N. Kodama, Y. Tanaka, et. al, J. Phys. D
Appl. Phys 49 (2016) 305501
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FEIOEFISXIILY FO=ZHRE

TSARIVLY PO REEZRELT

RHEXE #EAK BXK
(RIXE &F RER)

XLC®IC

ZOKIE,EISE TSI Av Ly hn=s RE
LW REREDHDEZIHY LT, RENRIC
BoTBYEd. F£7o, #EICEARINE LTS
AT UE LCIIRSEHB L BT Ed. 40,
ZHOX G LY £ Lz X I Calcium influx
through TRP channels induced by short-lived reactive
species in plasma-irradiated solution] ({4 KK,
PRIRT R, & TEER) [1] ICBALE LT, £
B RO, NWAO—Z LI FICHEIC /R S
HETHZET.

RXAR

[Ex

AR, FEPERETE T 7 X~ & ERIG IV
5 77 A= EFR] BT D00 HERAIC R A
272> TWET. JERIEZ B X 523 AR - 1k -
B FEADFREMED S Sh [2-4], MBI
JTHERLMEPHEES A THES. LrLED
FRCIT R IRERRE T OfFIE, 77 X<
DIERPEER (EERR - ER - 28250
PERE) Th o7, WEEAZMRD TV D DRENE T
T, ZOXEIBRWT T, BxlTET, TTR~
DA, FRA O L ZIER LizohEZh
TGN TRETELEE 2, “7 T A<RHFIC
KV RIS AV S A TE PR A R
O— MR ReENL (Transient Receptor Potential;
TRP) F ¥ RAEH LI Z L2 GMNT LTZD
DAFRLONE L 720 £7 (K 1).
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Channel
ovon) a9 @

X 1. 7T A~ MBI & D TRP F ¢ R UIEMEA(L
DA A—TX.
[MEARFREICAIFT=7 7a—F]

7T X DR, F b BIERKF ORIES
LT, 77 XA~HERNEZBRALE Lz, 1F
RPEERR T 7 A~ EERET, Bz
FEFITEIN— LB -T2 TT. bl
7T X~ W U7 AR A Mg %
RS L > TIERIIR - 2 /& MR ICBRE L, 72
BOLOWNE A I 7 aifid 52 L TR
i A FFOTEMERE 2 M E S E LT
[EAEZEMREICAIT=7 7a—F]

7T A ERFRSIICBNT, IR EE R
RRFTH D Z LITBEIZZ < OMERH Y £33,
EARMZ2ERERIXIZ E A Eho THRNON
BUR T, MBI 23200 Tng, FERICHEME
RGO [ 27— R 2T, KRERIG
EHETLZENMOILTVET. Fex X ATRER
RO, A7 — RO ERAZFRE LW EEZ,
HERE & VPR 0O 35 — 4 il i C do 2 Al - s
RIBIHWEED E Lz, [, By 7
ND1OThHD Ca*v 7 /MZERLE L.



[#&&]

7T X< WA REOK (PIS) ZWINtk, Hifa
N Ca?*iRE ([Ca?*]) ZMifu A4 & 7o F F ik
L, V7 NAEALBHLE L. ZORESE, PIS
WINZ k- C, BRI [Ca®) EF- VB S
o, EONFILIRE D SIRINE CORR (EREFRE
M t) BELRDITHONTEI LT\ Z &2
Lk ELE (K2).

Wiz, Zo[Ca?]i EFICHOWTEEMICHH~EL

7. FARITHAEAS Cat RS (=1 mM)IZ LT,

JaE TIE~100 nM FREE & 4T HIRS R o TV ET.

FNRE E oo Ca2tF v RV BE K & AT Ca2 23 it
AL, ZOWRE EAPRA RMRISZED N T &
720 F£9. [Ca?) LT, Z oflZHIENO Ca
IR Cd D /MEEN L O THIREZ Y 2 572
W, 77 AHE[Ca] LAIE, EHLIThED
DONEFRIE L. C¥zgte - ERWARR
WAKEFER LIzE 25, Milashc Ca* 3 T i
7T A< EiE[Ca)i EFITE Z e T,
R Eo> Ca2t T v r VORI G- &2 SR E Lz, i
RTHHT TRPV2 O/ a—= 7T 5 72
& [5], Ca¥* > 7 F AR R KB L T 233 o
PRGSO T O T, b5 Ca¥*F ¥ x /LD
THIMBOBREZAL (U7 - B - IR %) & 8dn L BA
P92 TRP F v R DX £ L. TRP F v
*wm%ﬂ@%Mm,:®f§Xv%EmﬁmL
AT EEICIHE L ET (X 2).
[(FLHESHRDEE]

TNHDORERMNG, T T XA~ BFHT L0 Ak E
AUT IR WP A s PR A3 KRS oD TRP 7 ¢ =%

VINTHER LT Z &30 & Lz, Ml ~D %
N T AOWRANE, FHIGHE, Milasrb, HEE, A
JAFEZE T U & LTzhk 2 72 E o N ) 7 &7
DET.PFTHTRP F Y RV EI T LI T L
TR 2 22l BV CTEHEE & E 2 - Tk
0, B2 TSI BV TIE,  Fox 23 AR
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(a) —~o03
o « MAX(Ca?)
o 02
= oa
3]
2
< ¢0 500 1000
IS5 Xzm@EE  Time (s)
(b) {C) AL 1l
? 0.6 4 T 5 03 1 LU
s gm,(ﬁ ‘
%: 0.4 ‘ g
9’ 0.2 4 O
2, 2, .J -
t {s) 30300 600 FSXT — + +
TRPIA®E#H _
2: (a) #7172 [Ca**]y & YOYO-1 %]\%@E#FEJ

HeR%. [Ca?*)i LH-ZEITx 2 (b)REFRER] & () TRP
F ¥ RV TLER OZHE.

S /S, WREK LY —E LT T
WHEEbNTWET. SRIOREIE, BRICHE
INTWDE T T X~ EF IS OE BRI K
ELLFET LT TR, FIRAEHWHTZ
TR REEREREI 255 2 5 ECEBERfEHICR D L
WirrshE7.

LU s, RERH 2 SI13Z<E-TED,
Wi HEHRS RN EE S B2 TR £7.
Bl 2 1E, EHERS ORI E D L 5 s Chilla
DAL TWD 7, TRP F ¥ rUiEMA L2 5] & it
Z L72EEmMIEMRII D), TRP F v RUE
MALIZE D X 9 72 7T X< RIS 2B 5-
L TW5 DL DEERJIZOWTIE, 4% D05t
THLMNIZLTWVETZNWEEZTEBY £

BBIZR 0 £0, ZOZEEHRIESHDL —
JEEEL TWFFCEBY ET0OT, 4%Lb D
FRE THitEDORE, LALSBBEVHL EFET.
SE B
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B/E, =17 bu=r 28 E o8 TR TH,
BN TNDT T A~T7 1t AD% (THTERK T
TIThbhTnb, LinL, BEZ2EEEIC KD 3 X B
B> TROEHH LA L /e o TB Y . KAE
T AT ar ANEHT HWEICER DEE
S TWN5, FriZ, BUERROBUR S IR IR

W @ D) — (AL 5 2 E N EN DT,

ZEIE)— O R E O KHIBRGE 77 X< P50
ROLNTWD, KKIET T A~DEMEELE LT
XA BN THEBEN RO TH LN, K77
A BEENRETH D, ZIUH L TRKIE~A
7 g EILE T T AV BECTRE LS T A~
ERNFTRETH D | [FHEIRREERCA Y w7 T A
EROWIEZHIRHRE SN TWD, Bx XTI E TS,
O O 2R T 7= A m R R WL
A~A a7 T APROE LI T TE T, L
22U, ARG CITHEERE N O ELER 2 FIH LT
BV ERE N ORER R B O 2R A IS E D
ARy NERET A0, 7T A~ AL E
FZERIIC IR & 72 D | R R R R RKUE T
TR DERPKRETH D &V I RERH -T2,
TZ T, LR T Lo~ 7 afih—Fa L

— X EFEA LT —TEEE NS Z Ik,

TEAEW DOFEEZIHI L, AT ORI K L EHS
ZEPENICTR T 2 B 2% L7c, ZhicX

V| EGEREmICERIT/-ER A2 v M (IR 0.1 mm.,

F&X60cm) IZB\TCT40em 25— RILED

28— T2~V U LT T A~ B HGRIEDO~ A 7
a1 kW CART 5 2 L iakEh L[],
AT, ESav2A~OSHEEEL, 7
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FTAREOI LR HERILE AL BT
T A DEEARE BIEL T, EEHBEOSKHE &
RSN T T R~ DR 21T -7,

AT

B A N O BE A U B RE 1 A i D {55
T Ko TEI L TV 5, AR BRI E 0
WX L CAEARPRICAM L TR . ZEftls
Eolkczxmy &5 & EROEREND ATy
FNIZEMERSEAE L, EANELLZ LK
STERE LT T AAERNAREE 8%, E 2T,
Z2my MBICEREZERSE, Ary FNENR
EZm LS5 LIk o T, HEDAER K OWE
FREDBIRDOTIE VB X, BRI
2 b—a UEREM L CERENEEOWR 21T
o7, M2 IZS BRERE OWmAEE 2R T, R
ZHRERE N (96X 27 mm2) OAv -y MNET
WA EAEEY) (IR wmm, 5 S Amm) 5% 72,
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Y3ial—varEAnT, AFEH-EELT
ESEMEY O, KOS I 2SI TR 6, A
oy NNERTRE OFEIE & 72 B B K ORER
HME O LI T2 Z A, I w=31mm CTAUE
v b NEOBRE EITR R ERD . mS A O
& & BB b HIINT 2 R S,
ZhUE, EREREE AT S 2 Lk ol
WENOBEREENEMLT=Z & & A IEFR
IREERENE A Ay MBICER ST
HEEBEZOND, INLOMEELEICERAR
> b (IE0.1 mm, £ 1.1m) EEEZREL,
AR ST 7 T A~ ORHEIZ DWW TR % H
WA LT,

FP BT AT VT (14 slm) Z VW T,
71 500 W THE IR Z1T o7, D L E Dk
FN DT % M 3@ITRT, S 1 m FREDZEH
W27 T A ARSI, BRI E & iz
SATRRZE] & I L€, 7T A~ B OB oM
HNCEEI L TR Y, EAE IS DK R ORI
BINT=, £, 2O L XOFRINIEE, N [RIHRE
FE. KFZIET ATHE (7 scem) WL Hp
AT R VO Stark JE3 Y 2B R DT E A HEE D
2SR A & UK 3(b)-(AIT R, FEIETREE
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EHIT, BFEHATFTA~vD—flL LT, 5
A (10 slm) #HWTRFEER T T A=A hk
BATolo, HREREEZRWESE. 77 A%
LD BEST 10em K cho7m, —F
T M BEAEE 2 WAL X 4 O X H I,
/5.0 kW, Ay bR 0.8 miZBW\T, £
0.7 mBORROERT T A~ ERBHER SN,

PLEDORER IV | AWFgE itz A v M
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Z DREEE 2016 FREFIS BT 2T D%
R LB E 2150 £ Lie 2 & REHHR
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BB FS TOZEFAHREICES b0
ThHO ., KFITBWTHED TRITT 2LV
PE. HEAFLET, RZEDDICHTIY
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L EFET, £io. RFFRO—EIL JSPS BHFE
16H03893 DBk &3 Tz b D TT,
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[1] H. Suzuki et al, Appl Phys. Express 8
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X BOKXFE L TCL—Y—AERT T X~
LPP)ZFIH T 258X, £ 71 T I D
HITWa, REMHIE LT, HED 13.5 nm
ORI Y v 77 7 (EUVL) 23é 5, EUVL
TIX R ZE CRWHEEREZ R OND Z &b,
JJRE LT LPP 2L TRV, TOEMLI
HRETETH->TW5, — 5T, LPP &AL T 5
FRILE DIZHWERA~EBELTWD, R 6
nm 5 ® B-EUV R 2.3-4.4 nm D/KD ZRHE
BT 2AEEZOGBRACE CH D, LiL
EUVL OB 5 653035180 | Z O flak aH I w
ST, 7T ARIENDORRE =134 A
WA (DICHEEICRE SN D720 BTHEE (0o
REIRE (7D 2RI L., foile Z 2 EWR7 5
VNGB D, Fox XWHEIR R &Y CBELDO A A
HAFHRT 52 & T, EUV BEH 7T X~z
NHDORT A= ZRRFIC W 5 FikZ M L
72, WE BT, FHFER L EUV O%6% Ll L,
ZOFERAMEERTZEICLEIIL TG, B
7Zm, WOk X BHAOIER 77 X< 1%,
EUV 2k, XY 2lEREL Tk, A A4V
DIHDOFHNTIE ne L O TexZ LEH R0, £
T, AAVHEIINAT, BYHE (1, To) %
RRZEHRI L AR EMTE LS D 2L T ne, Te.
Z ORI Z B LT\ 5, AHFZE TIIo et
e L C . He DL —H—Apk 77 X~ & HWT,
A F U - BFHEORIRFH L O, B OMRGEE
HgE Lz,
ERIIE

F L X—WNIZ 660 Torr ® He W AZEH A L.
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Nd:YAG L —#—DEAE A= 1064 nm, Eq= 190
md)a L A TENTHZ LT He 77 A~ %4
U7z, Ay CBELOFHIA L —¥—IZ
Nd:YAG L —H—D% 2 @i QA= 532 nm, Ep=
10 md) & JHW o, FHIH L —F—Ic kv A L7
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EOL Y RATZH L, fftde~ LT,
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Call for Papers — DPS 2017

39 International Symposium on Dry Process

November 16(Thu) — 17(Fri), 2017
Tokyo Tech Front (Kuramae Kaikan),

Tokyo Institute of Technology, Tokyo, Japan
L

of 50 or more (HAR]

For further general information, please contact:
e-mail:dps2017@officepolaris.co.jp
Organizing Committee Chair: Keizo Kinoshita (PETRA)
Executive Committee Chair: Hireshi Akatsuka (Tokyo Institute of Technelogy)

Program Committee Chair: ko
Publication Committee Chair: Kazuhire Karahashi (Osaka University)

URL: http://www.dry-process.org/2017/ 1)
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2017.7.9-14

The International Conference on Phenomena in Ionized Gases (ICPIG 2017)
Lisbon, Portugal

http://icpig2017.tecnico.ulisboa.pt/

2017.7.15-18

The AVS 17th International Conference on Atomic Layer Deposition (ALD 2017)
The 4th International Atomic Layer Etching Workshop (ALE 2017)

Denver, USA

https://aldconference.avs.org/

2017. 7. 30-8. 4

The 23rd International Plasma Chemistry Society (ISPC 23)
Montréal, Canada

http://ispc23.com/

2017. 8. 27-9.1

The 15th International Conference on Advanced Materials TUMRS-ICAM 2017)
AR FEHHF v /3R

http://www.lumrs-icam2017.org/index.html/

2017.9.11-15

The 11th Asian-European Conference on Plasma Surface Engineering (AEPSE 2017)
Lotte Hotel, Jeju, Korea

http://www.aepse2017.org/

2017. 9. 18-22

The 1st Asia Pacific Conference on Plasma Physics (AAPPS-DPP2017)
Chengdu, China
http://aappsdpp.org/AAPPSDPPF/AAPPSDPP2017.html

2017.10.31-11. 1

The AVS International Symposium and Exhibition (AVS2017)
Tampa, USA

https:!//www.avs.org/Symposium

2017. 11. 6-10

The 70th Annual Gaseous Electronics Conference (GEC70)
Pittsburgh, USA

http!//www.apsgec.org/gec2017/
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The 39th International Symposium on Dry Process (DPS2017)
Tokyo, Japan

http://www.dry-process.org/2017/index.html
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The 10th EU-Japan Joint Symposium on Plasma Processing (JSPP2017)
Okinawa, Japan

http://officepolaris.co.jp/JSPP2017/
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