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(57) Abstract: Provided are a plasma processing apparatus and a plas-
ma processing method wherein particles generated due to the inner po-
tential of an inner cylinder disposed inside of a vacuum container are
reduced. The plasma processing apparatus has, inside of a metal vacu-
um chamber (11), the inner cylinder (15) composed of a surface-alumit-
ed aluminum, disposes a substrate in a plasma diffusion region, and
performs plasma processing. A plurality of protruding portions (15a) in
point-contact with the vacuum chamber (11) are provided on the lower
end portion of the inner cylinder (15), the alumite film (16) on the lead-
ing end portion (15b) of each of the protruding portion (15a) is re-
moved, and the inner cylinder and the vacuum chamber (11) are electri-
cally connected to each other.

ERBONHICHRE L-NEOREBERIZ

S
q)flﬁl
NET

N—%47»Eﬁﬁ¢éﬁikaﬁ&%&0
ﬁ&%%ﬁ?éo%@thﬁﬁﬂwig?v>n11
ONEIC, KREET7ILIA MREBLAETZILSZOLAIS
HANBI15EFL, FTSATIBMBEICEREZREL
T, 72ATXNBETS5TSATNBEBICSENT, N
B15OTWMEIZ, BERF v /11 &REMTIER
DERE1 5 a ekl HEHIT, FEE1 5 a DEImHE
15bD7ILIA FEBE16FFBELT, EZF v N
11 LBERMICERS S,



WO 2010/143525 A1 W00 )00 OO0

(AM, AZ, BY, KG,KZ MD,RU, TJ, TM), A— R w/\ R ABHELE:

(AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FL FR, = £ (St oy &
GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK, MT, EEFEEHE (RHIE 21 KG)
NL, NO, PL, PT, RO, SE, SL SK, SM, TR), OAPI (BF,

BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE,

SN, TD, TG).



WO 2010/143525 1 PCT/JP2010/058734

[0001]

[0002]

[0003]

[0004]

Bl M =

RADEH - TIXAINBEERUVAE
5 R ks g 4

AFERAE, BEEEBRNEBADERMOABELHLT 5AEE. EZERHRD
AEIZHT B TS XATUEBEBERVAEIZET 5,
p-s5 4001
BEEBFHRONBE~DERMDOMAEEHLT HAEE, BEZEEHFDOAERC
575 XATNBEBENEREME LTHON TS FFFXEK1)
filE, BE. EERBRORBOBKITE>TEEEATEY . iR,
BRESAGKTHNE. AFELAGFRKICIERIATHS, X, AR,
BROAEICKBATERICHRESNATEY ., AVTHUARICE, ARBRKZE
KT BHET, BEIZAVTFUORATESESITH-2TWND, AEOHH
ELTHE, B2 IAN—BNTHSEN., KEZ7ILTA FMLUELETIL
SZOLTH &L,
Bkl - $5B2005—19102 354k
FEEDERR
REAMERLES LT HRE

REAZT7ILIA FUBELIZZILE DL EIARERET D TZAIN
BEBCEVT, TSATHEBERICEREREL T, FS5ATITLE S A
—CEIFILGEA S, TIXTUNEETIEGE. UTOL S GEENH D
EN. AERAOGERAZFFOMRAICLIYEH Sz, COMEICOWT, &
1 (a) ~E1 (c) ZSRBLTHAT S, GH. @1 (a) &, AEZEH
TH5TISXTICVDEENHERTHY. B1 (b) &, B1 (a) DA
. BRISRS TS XIBROTOT7AIILERTTZITHY., B1 (c)
(F. B1 (a) OCHRITASI TZAIEMRUDRICHSIBHLOTOT 74
WERTITITTHA,

FF. ®1 (a) ITRLETSAICVDEE 1 ODHERIZONT, HE

e
o}



WO 2010/143525 2 PCT/JP2010/058734

[0005]

[0006]

([ZERBAT B,

T5XICVDEE10E, PILZZVLOLELAGRRKOEZF v
N11E BEEFYyUNT 1 OLBFAORZHAET S EIIvIANDLS
FBEOXFR12E, BEEFro/N1 1ORBIZHKIT S, EEEREHNDS
BAHABER14E2XFTHHERS13&, EEFry /N1 1ORBIZERTLN
-EBER1 1 aLITHRESN, REZT7ILIA FMUEBELETILEZO LMD
BHAARKOART15EE2EHT D, COAR 1 51E. AE 15 BEROBMNE
EREERDISD, BEF15ali& V., BE1 1 a &ERBEMICTIRE
ShTWa,

X, BEEFY /N1 1OTIZE. EHFIEHADT—FF18%M LT,
B—ARRFRUT19NEHREINTEY, BEEFY /A1 1TREOEN,
F—rHF18RUA—RAFRUT19FIZLY, #lHTTEELZ DTS,
KB, TZ7AICVDEET1O0K, RHFR1 2D LE, EEF Yo/ 1 10
BIERIC, T XTI HERE, TABGEBEZHRATLLNS, CITHEH., £h
SNERITERT S, X, HES 1 3EAZEROBIKTHY . FOTHIAE
EF N1 1ORARBCXFINGBETHEIN, CZTHE, TORFRLE
B9 %,

LEEBRDTSXATYCVDEE10IZEVT, TR T A—DEIGHT
51=HI121F, T XAIBFEDEWNT S XAITHREMEEP LOMICIERHZR>T
 TORIFEEHPALEFHENLEL TRLT 5 TS5 AT ILEMEEIC
ER14ZBEINEELND. COLITHEE, EEFry N1 1OFEAM
[CHEFEITZAIBRDTOT74)LIE, B1 (b) DEIBTSIT7E4HD
o CCT. 1 (a) DARIE, T XATHEME BI2IL, SRAKREHRK
EAHFHTDITSART7UTTEH) IGEWMIBEDO TS ATRHEBEPIZEITS
HEEFY N1 1TOFFEFAOERTHY . TOARITHS TIXIEMIE
B (b)) DUFTAICRT&E3GTOT7AILERS, X, BT (a)
DB#RIE, ER14ITGEVMIBED TS XTHRLEBEPIZHEITHAEZEF v /N
1 1OHEBRARDERTHY ., TOBRICSHS TZXTEMIL. B1 (b)



WO 2010/143525 3 PCT/JP2010/058734

[0007]

[0008]

[0009]

[0010]

DT ZIBICERTEIBTAT7AINERD, X, BEZEF v /N1 1OFID
A, BL, CRICETSITSXTEME, B1 (¢) DY FTCITERT
&5 TOT7AILEND,

1 (b) DUTTTA, BhLHhdELII, T73XATDENE, 773X
TREFEHPORMBTIEIB—ETHY ., EEFYoN1 1ORBICENTIE
CEZEFr N1 IBERINTOSESH, 045, X B1 (c) DY
ZITChLONDEIIT, TTRXAIDELRLE, RFIR1 20 58N DITH->
T—BLERL, 753 RATHEMBIEWT S ATHEEHPTE—Y #ill1
=%, RRAITELLTWL, #->T, XFR1 21 ot+oEEN-MHE, BIS
 TORTUERMERICER 1 4 2REBIT L, BOITSIXTERM (SEEF
BE) ORET, TIXTVEETSLITKRY, TIRXTH A= &1
TEHIENTAREE WD,

Z LT, T2 XATHEHBEICER1 4 2EBEET HESICIE. AE 1505
S (RY) b, ER14DEBREBIZHE L TR TIBRENDH D, LA
. A1 5 BRIE, ZOREATILIA FLEINTWNST=H. TORED
FILEZOLIE, EEFYoNT 1HOLBERMICENREELE>THY.,
TSRATDERICKY ., BUEHD&SII4S, fIZIE. AE150F3A
FODITHRSEHIE, B1 (¢) DY FIDITRT &3 TAT7AILE
Y, AR 5OTHEICHENT, ¥57C&YEMMNE VO HEREE EAFK
AT HI LIS, COFGRBHEDRETEH, AR 1 5D THEBIZEFH
HELT, EEMALHKEL, BFAMICEEDLRHDIHEICE. TSXTH
BEEFYy N1 1 EDBTRERENRET S LICH D,

ME 151, HFELEZERMARIBELE WL SIS, W1 52KE—FR
EICRODLENHIN, LEDEILGEEMBIAEET S L. TOEBAINT
BLTLAERMOLRIBEL, N—T 1 VILDERIZGEDIEZTNLAH D, X,
EERENRELIGEICIE, AE15REDTILI A FELHRIEEL T,
N—T A ILDERIZEDIETNELH D,

X, HEB 130, BEREME. N\ TAMMEBEHRZITLSHHEAIC



WO 2010/143525 4 PCT/JP2010/058734

[0011]

[0012]

[0013]

[0014]

[E. ThoDHEOERIZELY., ER1 488D EMEHR L. COHBR. &
W14ICERLTHESNBIBA A DOEMEHE SO, T XATERBESE
TEBA A URERSh, TIXTE/MMNEIZS T LT, FEHEHEICH

(TARBRENBICKEL KDL, BEEMA, EERENBICHEELLRY., £

NOIZEBN—TAVILBRICBELLRDIEENNH D,

T ATHEBERICER 1 4 2BEET HIHEETH, AE 1 6 &2ERALLT
niE, COLILGRBERELLGVEEZEZ OGNS, LMLEGNS, ZDIHEE
HEET SRRV DBRR LAEN S HbHE, V)—=v i
B8N EEAKRDIBANEN, SA—T 1 VILBEROEREGY, BEEF V¥
VN1 1 OREDFRCEEF YN 1BROTENADREL LS, A1
S5THNEBBIIKMBAETHY ., RiiTHS. #£>T. AFE15ZFERAL
T3, AE 1 5OAFERISERERT 2/8—T 1 VILERBT I ENEFEN
T,

AERIFLERBICEAGIN-LDT, BEERFHFOAIBICHELI-AR
DREEMITERT S/ 3—T 1+ VILEBBTE T ATNBEERUVFEE
RETHIEEBNET B,

RETRRTH-OOFE
LEBEBEMRRT HE 1 OFKRAICHRLI T AINEEEL.
EREDEZERBOARIC, REAZTILIA MUIEBELIEZTILEZOLM L

BEAEERL., TOXATHEBEHICEREFREEL T, TIXTNEEITS

TS RAIUVBEEITH T,
RIRAREREDTILIA FE—HEE#L T, SIREESHLERNICER

SEEIEERHMET S,

LEBEBEMRRT DE2OHKAICHRL T ATNEEED.

FEEE 1 DOHEBRBICRED TS ATNEBEEICE T,

REEANRZHREERR ICRBEM TR TS L /I, MERNRO S
BADTILIA FZHELT, AIELEERRLERNICBBESEL-I LR
BET B,

i



WO 2010/143525 5 PCT/JP2010/058734

[0015]

[0016]

[0017]

[0018]

LEEREEMRRT DEIDFHAICHRSL TIXAINEEEL,
FERE2DOHEKBRBICHREFD TS ATNEBEEICE T,
BIRENE DO TimERIZ, RREEERHRE RERT IEROEERERITLH L
HIZ, SRETEBOLEHBDTILIA FERIBEL T, MIEEERHREERMIC
BEIEL-ILERHMET D,

LEREEHBRT DFEADFERAICHRL TIAINEEE(L,

FEEE 1 DOHEBRBICHRED TS ATNEBEE(CE T,

REETILIA FMUEBLETZILEIZOLMNGREY, FIRREZRRFORNAIEE
[CE& (T 5 & HICHIRAFICR T -EBAZEBESETEEL-AR/ XLE
Y HEE

AEEABEOEBETIC, BIEEAR/ X)L e RiEfiis 5B RBEEFRITH & HIC

REESMDEHMDTILTA FEFIBEL.

BIRENE DEEI & RIEALT SO R VRIS EER R & BT 582 O
RAR/ ZNKREDTILIA FZRHBEELT, AIEEAREHIEEERFEEE
SMICEBES B2 EEEBMET S,

LEEREEMRRT 2ESDFEBRAICHRS T I XAINEFEL,
EREDEZERBOARIC, REAZTILIA MUEBELEZTILEZO LML
BANBZEEET S LHIT, HRNERADTILYA FO—EZEFIFL T,
HIRENE E A EZERB L ZERMICEBSE,
TREZERHBNED T XIHLEREEONEICERERE L.

BERICH LT, TSXTMEBETI 2B ET D,
FEADFR

AEBICENE, TIXTEHESICERZREL T, 77 ATNEET
3T ATVBLEERVAEICENT, ARREDTILIA FE—ERFIEEL
T, BEXERREERNIEBIE-OT, AEORBBELZOIZL T, AE
BHRICERT /=T VILERBTHIIENTED, TORE, T7X<
MEBEBERUVAEICE TS TS ATNEOHERVEREEZRALELSIEE &
NTED,

ke
Rl
_\.l_
Rl

ﬂllll



WO 2010/143525 6 PCT/JP2010/058734

[0019]

[0020]

[0021]

[0022]

I oD B 7 B B
[E1] (a) &, AEZET I ISATOEEEOHAERTHY. (b) (&,
(a) DA, BRIZRS TS AIEHROTOT7AILERTISTTHY
. (e) 1F. (a) OCH#E. DIRITHS TIXIEMRXFELOTO T 74
WERTITZITH5,
[R2]AFKBAIZHRD TS XTNBEEDOEEHRED—F EEH 1) 25T 4
DTHY ., AR ELEEBTHRLEDERBIERIHERTH S,
[BBIHEED TS5 AT NBEEICH T EH/—T 1 VIILOERE, EEFH1ODT
SRATUBEBIZETBDNN—T 1V ILDHEBEZLRTEITSTTHD,
[RAIAFKBRAIZHRD TS AT NBEEDOEEREOMD—FI (EiEHI2) %R
FTHEDTHY., ABEHR/ XN EDEMB L ETITHERTH S,
S DA

10 TS5 ATNEBEE

11 BEFy N
RFHR
HES
R
e
TILTA k
BE&EA

21 HR/ X)L
RAZERT H-ODOREBDOE
AFERICHRDITIATVBEERVAFEDERBESICONT, H2~K
4%SBLT, TOHRAZETS. GH. AFHI, B1 (a) ITRLETS
AICVDEEFHRELTVWADT, ERT HHATERT S, X, —i
ELT, 5 XTCVDEEZHRLTLSEN, T53XICVDEEIIRS
T, TIARTYyFUTEBICHLERTETH D,

(el 1)

1

—_
U ©) RN ¢ NN N OV N \V

1



WO 2010/143525 7 PCT/JP2010/058734

[0023]

[0024]

[0025]

[0026]

AEBHIE. B1 (a) [TRLEESIC. EREDEZEF v/ (BER
2]) 1 1OABIC, REAETILIA MUEBLETILE LN SEHAM 1
5#BEL. BEFv /N1 1RO TS XAVILEEEOMEICER1 4%
REL, ER14(IHLT, T5XAT0EET5T5XAICVDEE10%
BRETHEDTHD, BH. AF 151, EEFro/nN1 1ORBEAD
ERYMOREERLET S EHIC, BEEFY N1 1OREEE TS XTI(CHR
ENBHTENLRELTLS,

AEBHICHENT, AFE 151X, EEFvy /N1 1OBER1 1 allmlE
RTXFEIND LS, FOTHEBICER (D EH3D) DEREE15
aZBLTWS, A 151, ZOERENTILTA FMLE[CKYTILTA
FMEE 1 6 RSN DA, RBEE15aDEmI;15b, DFEY., =ikt
MADTILIA FEE16FHELT, EEFv /N1 1 LEOERWEEDN
R-ndE5(CLTWS, BH. EEZFY /N1 1TORELT7ILTA MLE
[CEYTILTA MEBEZHRELTE LD, TOHZFEICE, BREB11ad
F, TILIA MEEFREEL. A1 5 LOERMNEBENRIND LT
%o

CDESIZ, AE 1 5NDEBE 15 aDEHRE15bDT7ILIA MEE 1
6ZEFEL., BIL, IS FEHE16D—HEFEHL., AFDOFTILI =
LR EBHIT B LICEY, BRMITIK, EEFr N1 1 E0EEFEER
B, BIZIE, BEZEFr o1 1 EFREBEMIREL LTS,

ZLT, BEEFYONT 1 EEESATEY., X, AF151EEEF Y
NT1T1TEBRIMMICERLTWAS, AR 1 5AEDTILE =V LETDE
frlFo &y, ®1 (¢) ITRLTI=& D%, BEEHENRET S LER
L > T, BREFEBC I LEFHL, BABICEFNMERT I LIEFH
. BEMB., BERENRETHLLHH0, TOHRE. RBELICER
FTEN—TAUILERBIT D EICHED,

X, A1 5(&, AELE-EBMALFIBELAZVELSIC, AF1 52KE—
EREICRODVLENHS, TIT, BB LI=&L ST, BMICE, BEEFv Y



WO 2010/143525 8 PCT/JP2010/058734

[0027]

[0028]

[0029]

[0030]

N1 1 EIEREBEMIREELTEY., MAT, EEFY /N1 1OAEEICE
L OVEEDKRM., flZIE, 0. 5mmBEORHREETT, EEFr Y
NTTORABBICHKEL TS, COESICHETDE, TIXIHNLDAR
EEEFY N1 1DLDRHAEICELY, B—EEREICKETSHILITED

H3IZ, #EDTSXICVDEEBIZEFDTZAIV ) —=25%DN
—TAVLD¥EERE, AEEHDTSXTICVDEEIIESTEITZIXTY
—ZUTBRDN—T AV LDEREZLRTHT I T7ETT. BH. XD
TJS5XICVDEEICEWT, RE15I1&. ZOL2EMNTILIA FMLEZH
T, EXMEREMILECENLDOTHY . KEEFDTZXICVDEE
[CHNT, AR 151, ZOLENTILIA MLEBIAGENEE, ZO—5
(EimE1 5 bDA) ICERMEBEEEREZRT-LDTH S,

E3mohhndLIC, ®EXNDTSXAICVDEBIZEWNWTIXR, 75 X7
D=2 D%, SHEEREZT->TH., 1HRB&YIFS—FT 1YL
BBTDEIFIEZ, TONR—T AV IVITHBEERBZDILRNILTHD, Zh
[Tt LT, AEEFHDTSXATCVDEBIZEWTIE, 1HEMLHEEE
TEDLBII—TAVILDLALETEREBEIA TS,

(el 2)

AEREFE, @1 (a) ITRLETSXICVDEE10%HIRET DD
DTHBH, LHMLEMNS, EMEH 1T, AE1 5O TIHE (EHEE15b
) ICERMEEEMZRT-A, BEH1 1 aD &3 GHEENENEEICE
BIZIE AE15FEETHAAR/ AN21HEEF /N1 1 DRAIEE
[CERIFT, SOAR/ X2 1ICHE 1 SHABRMICEETHESITERLT
L&, COLIBERICONT, R4E2SBLT, HBAT S,

AEBBIDIEZEE. BEEFYoN1T 1ORAENASARE 15288 THHX
JRIL2 1HEHZTSATNS, COAR/ AL2 1DHREREIL. XHF
R120FIMUBLER 1 40T SLELOBMTHNE, EOMBTE LW
A, XFR12FYDEENLEFELL,



WO 2010/143525 9 PCT/JP2010/058734

[0031]

[0032]

[0033]

[0034]

AR/ XIL211& AGKOLOTHY., AR 16 EEKRIC, REANTIL
A MLEBEINEFILEZOLOEREINTWLNS, LMALEGNS, AR/
AIL21ZTEWT, AE1 5 LEMT HEME2 1 aRUBEEF VY /31 1
EHEMT DIEME2 1 b TIK, 7S FMEB2 2HRBSh TS, —FA
AR 5ICIE, AR/ XW21HAEBTHIEREA 1 7HHZITONATEY.,
CHEBEALITORBIZHR, X)L 2 1 & SEMT 2ERDEEER 15 c M
MRENT, ZOXHE15dDTILIA FEE16MKRIBEShTVD, 1’
ST, BRMICE, AR/ X)L21ZNALT, ART15EEEFvY/N1 1
DEBMNMRE-NIERELG>TWD, —F, BMIITIE, RBEE 1 5 c M
21 abmEMKELEGEO>TNS,

PE-T, NE151&, EilEhl 1 EEKRIC, EEF Y/ 1 1 LEBERMICE
BLTWAST=6, AE15SAIDTILIZOLEIDE[RNOERY, R
(c) ITRLIz& 5%, BEREHENKET LI LEHL, >T, ERE
REBCZEEHELC, BANICEFIERT 2 LEHC. BEME, BE
MENKET S LLHEL, ZOHRE. RBEMISERT S/8—T17L%
BiET 2 &5,

X, AR 15(&, EMEGI 1 ERERIC, BBICE, BEEFroN1T 1A1EF
REBARELG->THEY ., X, BEFvy /N1 1 OREEICHERLGVVEE
DM, FlZIE, 0. 5mmBEDOMKEETT, EEF v /31 1DORNE
IRBEINTWD, COKSITHET DI ELITKY . (& LI-ERMH R
LAEWEKSIZ, A1 52 E—EBREICRDILIZHD,

EEX LR AR§EY

AFEBRAF, REETILIA MUEBLEZILIZILMLGEAIREERL,
T RATBRBEICEREREL T, T7XATNEETS T ATNEEE
BZIE, TSXAICVDEE, JSARIVFUIEBIIFELRLOTH
Y, 75 XTNEARZELTIE, F5XICVD, TS RXAIIVvFUIICH
BREEDTH D,



WO 2010/143525 10 PCT/JP2010/058734

[FERIE]

[FERIE2]

[FE3RIE3]

F5RIE4]

[FE3RIE5]

FERODEH
ETREDEZERHFDAEIC, REZTILIA MUEELT7IILEZ
Lok HRAEERL, ToOXTHEBERICERERELT, 77X

TUEHTS TS XATNBEEBIZE T,

RIEAEREDT7 LIS FE—HEE#L T, AIREESHLER
[CEBSECEERHMETEHITIATNELEE,
ERIE1ICEEHD T ATUNEBEE(CH T,

HIRENE Z AL EZERB ICRBEM TS E L H®IZ, FIERED

REBMEBIOTILIA FERBEL T, MREERHFELEIMICEES
Bl ERHET HTIXATNEEE,

FERIE2 1RO TS XATNEBEEIZS VT,
RIEEAE D TmERIC, AILEERRE RERT IBERDEENEHR
(THEHIT, BEHREEHOEHDTILIA ~EFIEEL T, MIEEER

BEBRNICTHEBES VI LERHMETHTIATNEEE,

FERIEICRRHEO TS XATNEBEEIZS T,

REETILIA MLUBLE=ZILIZoLh5RY, BIREZERERD
REAIEECER T D ERICHIEEANRICK T -ERZEESETRELS:
AR RIVERT bHiHE

BISEANEOEBFIC, BIEHAR/ X)L & AEfT 2R EHITS
EHIT, LRBEIBOERDTILIA FERBEL.

RIS AR DR & iR T 5L R VAL REERR L BT 58
DOREAR/ AILKREDTILIA EFIBEL T, FIEEAEEATEE
ERBEETERMICEBIB-LER/HMETHITIATNEEE,

ETREDEZERHFDAEIC, REZTILIA MUEELT7IILEZ
LS AZRABEREET HLH£IT, BRABREDTILIA FDO—E
ZRBL T, AIGEAECHIEEEERAREZETMICERSE.

AR EZERFNBO TS XA TILMEEOMEICERERE L.
AIRERIIH LT, T7RATWNEETIEEHBETEHITSRT

B4

m

ol

\

\



WO 2010/143525 11 PCT/JP2010/058734

MIBAE,



1/4

WO 2010/143525 PCT/JP2010/058734

[E1]
10
12
(a) /; | /
i/\ \J
] -§_,/P
b P15
B | 0
15— ' \L S 152
11a—] ‘ — P
2 /;é S~ 11,
14 ™13
18
19
(b) R A
>
e} /\/\/
T
» B
[N \\ﬁ
L\ v
0 T B
RE B
(c) N
2
i:_nl
ke
S
N
IN
1\ -

0 KRS IE 8



2/4

WO 2010/143525 PCT/JP2010/058734
[E2]
15
16 16
—15a

11a/

15b




3/4

PCT/JP2010/058734

WO 2010/143525

[E13]

ByyE

fal
el
L
Ung

W GLo< WALy L—y/




4/4

WO 2010/143525 PCT/JP2010/058734

[E14]

21b

2K AN
15d% >21a <—— GAS
21— NS
/ 156/\&\1
# 21b
17
16— u%

15 11



INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2010/058734

A. CLASSIFICATION OF SUBJECT MATTER
C23C16/44(2006.01)1, HOIL21/205(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classitfication system followed by classification symbols)

C23C16/44, HO1L21/205

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Jitsuyo Shinan Koho 1922-1996
Kokai Jitsuyo Shinan Koho 1971-2010

Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2010
1994-2010

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 2005-191023 A (Mitsubishi Heavy Industries, 1-3,5
Ltd.),
14 July 2005 (14.07.2005),
paragraphs [0049] to [0052], [0071]; fig. 1, 2
& US 2007/0107843 Al & EP 1699077 Al
Y JP 8-172080 A (Applied Materials Inc.), 1-3,5
02 July 1996 (02.07.199%6),
paragraphs [0013], [0014]; fig. 2
& US 5641375 A
Y JP 10-038300 A (Fuji Kogyo Co., Ltd.), 1-3,5
13 February 1998 (13.02.1998),
paragraph [0024]
(Family: none)

Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“Q”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

08 July, 2010 (08.07.10)

Date of mailing of the international search report

20 July, 2010 (20.07.10)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

18 July 1990 (18.07.19%0),
entire text
(Family: none)

PCT/JP2010/058734
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category™* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 2000-173931 A (Sony Corp.), 1-5
23 June 2000 (23.06.2000),
entire text
(Family: none)
A JpP 10-321559 A (Hitachi, Ltd.), 1-5
04 December 1998 (04.12.1998),
entire text
(Family: none)
A JP 2-183533 A (Fujitsu Ltd.), 1-5

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




] SR A EpsHpEEs PCT/JP2010,058734

A, FEHROBETAHSHEOZE (EERSTFE (1PC) )
Int.Cl.  C23C16/44(2006.01)i, HO1L21/205(2006.01)

B LT ol

AREET o T/ NRE R (EERSFF28 (1P C) )
ItClL  €23C16/44, H01L21/205

/NGRSO ER CHRAEZ T 0FIZEENL O
HAREERAFEAR 1922—19964F
HAEARRERFEAR 1971—20104
HAS[H E A 28 5 AH 1996—201014F
HAE B EFE AR AR 1994—20104F

EFRAECHEMLEFT —F X=X (F—F = ADLAFF, HEICHEM LI

C. BE45 LD L LR

B SCER D RIS %
BTk BRSNS RO—IBO BN MEET S & &3, FoMET AEFOER S SRIE D
Y JP 2005-191023 A (= Z5H8 T MRS ) 2005.07.14, 1-3,5
[0049)—[0052]). [0071]). [B1]). [®2]
& US 2007/0107843 Al & EP 1699077 Al
Y JP 8-172080 A (77 F7AK ~TVT/INA Ara—KRLATvR) 1-3,5
1996.07.02, [0013].[0014]). [®2] & US 5641375 A
Y JP 10-038300 A (& & T F#RA 4 1998.02.13, 1-3,5
[0024] (77IV—721)
W CHIOREE IS L ST ST, ST R Ty S U C T AR A B R,
* BIESCEO DT SY — D A OBITAE ST ST
(A BCBED B 5 SR TIE A < . —ERORTAER T [T ) ERSHEE B U3 B BICAR SRR T o T
) L TGS 56O TIEA L . IO R I M0
[E | [EEEHEE B AT HEEE 77 13857 Cdb 578, [EESHEEA DEFEDT= DB AT 5 b0
IR AN =Y R N (X | $RCBEEO 3 % T CTdh - T, YUESTIR D B TR
(L) B IRIC R A R 5 SO U SR D 31T DU TES IR RN E EZ BN LD
B U< 1285 22 B i 2 Fe i T 2 7203 B3 1Y) $HCBEDH 5 R CTh o, SL i Lo 1 L4
Ak (B & A1) FOXEE D, BEEIZL S THHTH LA
(O] DEEIC X B85, A, BREICERT A0 Lo THESERRNEEL LS LD
P ERHEEARTT, OB FREOKBE AL (&) A— 7 F77 3 U —3k
EpsHE & 52T L H [EI AR R O F % B
08. 07. 2010 20. 07. 2010
E BT AT R D4 R R OV C 2 TR EE (HEROD DIRE) 4G | 3551
HAEST (ISA/JP) PR
BH{FEH£H5100—8915 BRI RES
HREIBTRAXENE=TH4% 35 E/ELEE 03-3581—1101 HNE 3416

HREXPCT/ 1SA/ 210 (FE2~~—) (200947H)




[ [ERHEE S PCT/JP2010/058734

C (Bi&) . BEd 2 LR8O b5 3k

1 ASCER D B9 %
AT AV —%k FIUHSCIRG M OB OE T BEE 5 & &%, £ OBES L EpT O RN i KA D %S

A JP 2000-173931 A (=—# X 2=41) 2000.06.23, 3¢ (77 —72L) 1-5

A JP 10-321559 A (FRA &4k H STEYERT) 1998.12.04, 1-5
B (7 —7L)

A JP 2-183533 A (& imtk e 4t) 1990.07.18, &3¢ (773 —72L) 1-5

BAPCT / ISA/210 (HE2—0k%) (2009®FT7H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report

