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(57) Abstract: An ashing method and an ashing apparatus by which film quality deterioration of a porous low-K film exposed on

€ a wafer is prevented and resist can be surely removed from the wafer. The ashing apparatus introduces gas into a dielectric plasma
& generating chamber (14), excites the gas to generate plasma, and performs plasma processing by the gas plasma on an object (S) to

be processed by using the low-k film. The ashing gas introduced form a gas control part (20) is an inert gas to which H, is added.
@ Plasma is generated by using the mixed gas and the resist is removed by the generated hydrogen radicals.

NnEl: Hr—NECBHLESAELow-KECHLT. BEOLEEHE. Hx—nhd LR FEHEE
QO IERETHLEDTERT YLV ARRUT YO U RBERIT S, RRADT vV TRER,

=

[EH]



WO 2006/025123 A1 IV AA0K0A0 0 00 AN AR A0

BY, KG, KZ, MD, RU, TJ, TM), 3—08 v/ (AT, BE, 2XFa3— FRUMOBEIZDOWNTIE, EHPRITSND
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, KPCTHE v FOHEBFEITE/HFE IN TS Ta— FEREE
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SL, SK, TR), DHAF R/ — ] 2588,
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML,
MR, NE, SN, TD, TG).

FEARES:

— BEERREREE

BERTSAIREE14ICHREZZEAL, SBHREMESETISATELEREL, WIRHARTIATITEST
Low-KEZAW:HLBREZMSD IS ATREBELTI TV TEETHD, ARAFHB201HASH
BTYIVUITHARE, Ho2BEMUETRERARATHD, CNoDREHRICLD TSI EERSE, RELE
KEBEFVANIZEDTLIR MERETDLIICHER SN S,



WO 2006/025123 1 PCT/JP2004/018629

[0001]

[0002]

[0003]

[0004]

[0005]

AN
T T HER T v o THERE
ety oy BF

ARERL, FEEY = — T oERZBNT, Vo= LICEIRZED v AZ7EL T
T D7 AN DA HBET BT oL o IR IRY, B, Ty —holR
TEBIIEL, 7R ABHM ORFM{LE R LHMIZ T 5,

B R B

VAR, HEEREREIK O T, FFED1000%# 2 HLSI (Large Scale
Integration, KHIEEREFEIFE) 0I5, 157y 7 ITND BT R T 100 05 H 2
HULSIRE TR, 1577 EICHREL EOZRF RS NHETITR T,

ZDOXH7RULSITIE, TERD IR FmIR32 F OMAE TR IR TE RN
. Bibix %I LT 22 BEHAEE S AN Rl R Lol 22T, £ BELHE
BT BHABELEASE, RFOESFEBERBOBRELT-6T 20, BRAA
BRI T BEEREEL TIRFHEREEERE (LT, Low—KEEWD
2) BHVHNDIINTR->TETND,

LIAT RB—= T RELRSTIV VAN AT RIRET BT v 7T
I3, e, BER (O) 7T X~ E N Tz, LnLARNS, Low—KIEDH S, B3R
TIRRIZESTT v 7T HZECED, FEBOKRER LHAFIEEHI 2oL
%, B2, LERBEIEMNMENZ FLUEM BN E o 8 MR ClE, 28 OMmn7aZe
AT CEEREFER) 75720, RISHED REWEER T T~ ~O D 8D
TEL, R DA LR B G D% | R T IR LB EILEE ChoT,

ZIT HIAIE, BREEERVERLKFEEER THRETANLERSINDT
FAZTT vy THHEITV, Low—KIRD S b 2B 1k 3 280 (F7F X1 &
fB) KBEAHAET v FRERAALDERT T TRAIT v 74 B
DBAF I TS (REF k2B ) .

FEEF UKL AFBE2002—261092 5 /A%
FFRTF 30k /7B 2001-110775 5 A%



WO 2006/025123 2 PCT/JP2004/018629

[0006]

[0007]

[0008]

[0009]

[0010]

FEH DB
FEIADER L LD &3 DR

EFROISIZLow—KIEZ BRHEFHIELL THET 2 — DT v o7 BT, BB
F#(O) TIASERVIAERDT v T IZEBL VANREZATI ZLITE Y Tl
1o ERLFRRARSTT v v I HAGME L ELE L, A (H) REF(N)
T EET (NH) REE RV T TR REPMTOND IS0 TET, LipLiz
WE, ZDIIRT o T ARG T, TIR BB L L TOMIRRE I RE
D37z,

FTRbb BHF X UTREINDIORERLAKFLDRETATIE, Fl2I3, K4
(RTINS, Ty T —=NIRmOA, RIBITRT IO, BBEERD LA B RED
ofz, Flo, FeiF LER2ICBITDIKFE T HALT v REGHALDIEE T ADGE
Th, FERORE R LRZF|IEEIL, BEOAHLEEILGLIELR-> T,

ARFEL, LA LD LR BT O MR R A AR T DT DR BINIH D THY
LEDORB B, U= BICEH Uz Low—KIE (812, Z2FLEMEHE W ZLow—
KD (2 LT RE DA EFHE DD, U= DDLU VAN HERIZRETHILE
DTELT v THEBROT v 7 TTEERMET I ThHD, 723, LT O
ICBWTEHAER T %IL, ROV RVITE B ENEL T2,

ARE L RS DT D DFE

EFRBHEERT DD RBEIL, DK EL—HRFERTRRSNZT TR
VRAEBIITAZEAL, YFAAZHESETTIA~E24EEL, RIFATRAT T
<L TLow—KIIR A FWAR BRI G D 7T X~ LB EATO T v 7 FTIEIC
BT, BRI IAFAEEIIX LT Hﬁ%ﬁﬂbf:ﬁﬁ%ﬁﬁx%ﬁﬂb\ ZDORNE
MWAAZ RS E TT IR ERSE, BAELIZKFE TV AT X > THITGE L
XY LOV AN RETDHILE LT D,

ZDXHRRERRTIZ, K?ﬁ‘?ﬁiﬁxL:HZ%?ZTSJJDLTC%0)%7’~7€/‘/7°7J“7\<‘:L7‘:i757/a\6i
FBEEOENNDI2, Ty v TL—bb B, ZOIINT, Ty v I HALLUTR
TEEAAICH ZRMLIZbDERNDIEILEST, Ty I — @b > 0fE
TOLAEMADZLNTEDD, LA BELow—KIRDREDLHLAEFE | U x—



WO 2006/025123 3 PCT/JP2004/018629

[0011]

[0012]

[0013]

[0014]

[0015]

NIPBL VAN HERICRETHIENTED,

HFEUNFIERE T, AR REAET AT, H 2 1-20%0FIE TR 2.
VU EDID72RERTIEL, AEEA ARG HH OFIG231—20% DR TIE, H
EARICKS T BT v 7L — OB ABRE ) L OFAFANTHY, BELT-
T oL TBEEITIZENTED,

A ELWEREZRE TIX, 7l uEH MU AN TS M AIZH O%W}DL ZDIRE
HALEDT TR EERSE, BELTZAKETV N L > TR LIS S8
DLV VANERET D, Flo, FELWERERE TIL, ETJEEH ZINUTZ R TE T A
(2, SHICH OIS TN DI LERFELET Do

INHOREKETIR, NEMETAIZH O?ai)ﬂ%m?”%)_é: WZE T HIFV AN DRIEE
ELPEAHSHE, FORR, Ve— BIGETAHT VNV EEZHRSEHIENTE
Do ZIUCEY | MBFHZ IR SEAHZERSHIBERV A E T HIELNTED, &6
CABERNREL T TR RARNEEOF BRI /MIELD, LOEHM 0E
TERGBHIE UG A LN TE, FIRX~RAEREM ORFEMLICERRTSZ
EPTED,

HF EUN R RE T, RIFEATEIES AITIE, H O%0. 1% —5%D#l& THRN
T %o ZOLIRRERRTIL, AEHEA AIZ0. 1-5%DH OZTMT HZLIZE-T,
HI7V N DRIELZZ LB SE, ZORER, Vea— RICETOIHI VIV EE
BERSEDZENTED, ZIUCTKY, BRI A IER ST 52 L RIBERV A & T
HZEWTED, SOIMBERIREL T, 77X RAEENEEOFH ERI /3T ELY
ADEH OB FTAEALY L IR T D ENTE | TR RERTMORS
ffLICEBR T 22 L3 TED,

HFELWEREZHETIL, BTREH 2L AR N A0 2L, ZORIEE
HARLEDT TR HERER, BAELTKFETT IV LTRGBS 5 -
DU PANERET Do ZOLIZRRERTIE, AEIEHRIZO BN 22 LI28-T
HIU N DREEZZ LBDSE ZOFRER, Ve— N LIZETHHI VNV ER
HRIEDHIENTED, ZIUTKD, WHFFMZIER S5 LK HIBERV 2 ET
BHZEWTED, SOIMREZIREL T, TIRXRAEZENEFEOFH EET 1T EIY



WO 2006/025123 4 PCT/JP2004/018629

[0016]

[0017]

[0018]

[0019]

AMDFH OB FTAEAB G L IIRB T DN TE, IR RAERTMORH
fLICEBR T 2N TED,

FELNFERTEZRETIL, BTREAEEST RIZIT, OZ%O. 01%—0. 1%DEIE TR
Mg %, ZOXHZRBERRTIL, NEVETAIZ0. 01%—0. 1%@0;&%’&73&?5:&0:
Fo T HFVINVDRELZZ LD ST, ZORER, Vo— LICETIHION
NWEBEIRSEDHIENTED, ZHICKY, BRI ER ST DL HIBERV Z
KETHIENTED, SHICMRENREL T, TTAHLEENRSEOFH BT
EEED, oM OBIAERALE L UTBIR T D2 L3 CTE | STV FAEETM
DEFMUICHBRT2IENTED,

HEUWEFRETIL, RIRRAEET AL, HehbedZ b2+ 5, 20X
ZRRERR T, Held, WELTERBOTIF =B ENZEIEEL T, FIZIE H &
BEFBINUIEGICBNTH, Tyv v 7 L—hOirs ERDBEN, Fe, HeldH
LFIERERELORTTHATD, HADTEEICEB W TEELL, Vo— N
T oL o TG OB — LB TED, LIz o T, BB LB EE L FT T
HIENRTES,

FFELWFEMEFRECTIL, AT TR ICE ENHEIMEIED, RIS TR~ R4
BNOHIERY) I EBRN SNAZENRWIDICHTER LY LRI S TR~
FAEELONBRREYERNOICBRINROEREBEL LI LR M ET 5, 20857
RBER T, IR HAEDONE TERSINT T T ITEENDEIMRIL. #
JLEE B ZE T ARNIREZN, TV DHR PR FR IR INn5, 2
WD, HRAEE Tt U TR RN Y T A LI KAWL B Y DOFF E R O L7 %
MMADZENTEDLIITRD,

FHDHR

UL EDIDIARFEATIL, Ty v P AAELTH EREEH AL DR E T A% A
HZLIZELT, Ty v 7 — e @b O OB ERD LR EZMRADIENTED, £D
728, Low—KIE (B2 S ALUEM B2 AW - Low—KIE) OEE DL L EBIE ., U=
— A POL VAN IR ET HILNTED, £, NEMEHTALL THeZ AVD
L BEROEN oW BEFRAERPELND,



WO 2006/025123 5 PCT/JP2004/018629

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

EBIT, H EMEET ADIRA T AIH OXFO0 2T HZEICE T HI VL
NOREEZZE LD S, fER, Vo— RICETOIHI VIV EEZERSEHTE
XY, FAEREICR T DRV AL EL ., SHITE. MEREL T, 7I9 X~
RAEEMMANTEORITEMETHZENTE, FTIRXRESTMOEZMICE

BRI HZENTESD,
HIAEE T D7D DR BDOERE

WA, RBEIOFHEOFEE (LT FEREFRELFES) 2o\ T, MEESRLTA
RESICERIAT 5, 728, LT ORHICB O TRILEZR T %I, FHTHSR ORI
BEEELTD,

(51D ERRE]

RERFREDT v v 73BT, HMURTIICEERBLIONTIC T 0=
2REZERIIEHZ TND, T ERE2ITTHE B IARITLNTEY, ZOHE
B30 FIIHAEY S P BEIITND, 72385, HE B 3ITIEEIR LRV R E TR
BB T O TRY, ZOIREFAHIHEE I Lo THAAEY S ORE A HIfE TE 5 X

INTI2o TG, ZOBMBEM T, FEFREETIER OV U= — JREFE
REEEH DT AEREDEEND,

EER#IOERAUITEER N SBEMRSILTRY, ZOHKR H 52X, —miE
ZER T (BIREEB W) [ SN ERE 6 BT BTV, F, EZEAR R
1O RREMHERR T2 EETOFRIIHFAEA OSHERSNTRY, ZOHAEA

8IZIE 7 v HFIE TSI AENFINEV T ER TV,

ZOHAENENUNIT FTASRABTM10BEHIN TS, ZOT TR~ FAE
EMI0ETET DA EARLL T, A2 (SI0 ), TAITF(ALO) | $7747,
ZTNI=Y LEEEHTHIENTED,

Fo, ZOT TR RA M 10D MR ZE LA 11280 T BAL, Z0E
LB 11 DOWNEIZII A AT L9 TE RS AL TUNVD, B ILEAM 1 1T Ak 1
ORI TIY, W AREEE 1 8DMIRIIL S T A ST 10ICT v 7
T ARG DI AKIEFE 200330 Hiv T D,

TIRwFAEETM10DEFINT~ A 78R E 1 2% 2 72TV VA RTF



WO 2006/025123 6 PCT/JP2004/018629

[0027]

[0028]

[0029]

[0030]

[0031]

B bbb IR AEEBE1IN T IR RAEEIM 10T LI TR
FTHENTEY, ZOT7IRXRAREB1ISICL> THRVHENT -7 I X< FEAETM1
ODNERIZ T FZ R EAEEBIADTEIILTND, ZOIIIT TR HAE14ITE
TERBIOIMBIRBEEN TS, v~ A7 E R E 1211~ A7 AR 150
B C0,

6T, BERHRLIO LET (RIR) TR ITONHTAEA AL LT rERE2
DOWNENZBASNTZTFV AN (yF L 7 FE) & | FALBYIS DR E 2T T>T
B)—Zita 3572010, TutRZE20 LEICH AT E 162 TE T Il T
YU — ) ZANATIRRIFEITND, ZL T, ¥ T — AN T LD T A H H
DRSS TS,

REMFREIL, LEROIIRT v v T EEE W TT v T ETIBEICRETS
T ARIEE 201 KBSV, IR RAEZTM10ITEASNDT v 7 H A
DT R E AT 5, bbb, AEBERIZBOTHWSILT v T A
i3, H AWINLIEAEAET A TH D, ZNODREN AL DT TAVEERS Y, 5
ELTDKFETV ML TV VAN R ET DI RENS, AT A RIEMY
AL T, BIZIEANIT L (He) ROT V=2 (Ar) 0365,

Ty T ARCBITHDH OAAMIE, b—/VE RHRO1-20% O THD
2, B2 T E5IE, Tyv 7 —hA/R) BNEIZEFT25% R EL. EET5
DHBEELY,

iz, Held, ArkDbHeDIERERED =XV F =3 @I LIZERL T, H O
BEAIMZBNTHT v 7L —hDILH EBVRF, Z D72, H HA 5%
BOFIRITBN T, L= MIFIL TS HeDIED N EAKIZK T 5L B D72
HETHD, T2, He&iné:&icﬂflﬁJE%f&%Oﬁ%“@%éfc&)\ ArE WAL
DT ADILUIZ BN THELL, V= NEHRNDT v Z B AR DB — L 238
FC&ED, £DT | BELUALBENEELR EITT D720, HeZHWAZ LM XY
HELLVY,

ZDINZ, Low—KBUK§ 25 A= (KB 1L, T 7 HALLTH ZHN
HAL LT 6  HeRArEZ WA & IR T30, SFEROEI20 B AT



WO 2006/025123 7 PCT/JP2004/018629

[0032]

[0033]

[0034]

[0035]

[0036]

TR RIMFOND, ZAUTH LT, BRI, Hel2O E5%IRMLIZbDET v
HARELTBEIE, RAUTRT I, Ty v 7 —MNEIEW A, RIBITR TR
FERDOLANZELNEVOIRE S EE TS,

7o, RIBIZRT I, HeG:N;&S%%ﬂﬂbfc%@’%7‘7*‘/‘/7‘77‘22:1/?:%/5\@\
AHEEDOEALD72NN, RATRT LS, Tyv v 7 L—ME, HeRArCH %5
PIMUIZ DI ARG LT 722, 720D N OB E T Low—KIRIZH 375
HA=DNFRNHDOD, LUANREEELL TOLERE I L THE RS, 7o
NZH Z5%IMULICbDET vL I HAEUI &, Ty v 7L —hidHe S
AriTH Z59%IMLIZb DLRFIZN, BEFEO LABFELL,

— 5T, K3IZRTIIIT, He%DAr%@K?%@ﬁxG:HZ%B%%JJDW:MD%EYy
VT HALUTE G EITEEROLEN DL, Fe, RAITRT IO, 7y rr
—hbEV, ZOIINC, Ty S HAICH EHeb DWZADRAH A% B L
Lo T, Ty L — e @O 00 ERO EREMZ AN TELZ0, £ 4L
BLowKEDREDHLELIE | Va—ninbL VAN EIRETHIENT
&5,

B, Ty T H AL EIL, 1slm (standard liter/min) LA L& 52 LM TES
B, KMEIEET v o T — e EIFAZENTELT-D, TsImBE THWAZENRN
BEELW, F, MMBRESIL, 50Pa—200PaDfEL THWAIENTES,

E7o, BB Low—KIRIZ 7208 FEEN LH T2, LB0ISIZ, E5ME
SDEBIOG T ARG OO D FENRKEVN, FRTHFEROMEN (K=2LLF)
ZIEM B AV Low—KIETIX, ZOREREE ThD, T T, REMFRE
Tld, T IR ERERD O D IR DIRALTEY) L CE IR SN D232 L)
ICERAMRIE ST DT ALY L 7T K~ AL AR E DL B R A TE AR BR
FENROEEELTWD,

BRI, KBIRT I, TIRRAEZI4EHTAENEIR VAT AEA N
LDOMI T L TWH72 | SAMIE DI BALBEY SICERR BN B T2 DT 1T,
ETo, U — ) AN TSR E 2 AT 5 5728 | SRR Z R 7%
WAL T DZEBFRETH D, ZIUTKY, TTXA-RAETM10DONE CARIN



WO 2006/025123 8 PCT/JP2004/018629

[0037]

[0038]

[0039]

[0040]

T2 IR E ENDERIMEIIL, LB SIZRE T ARNICRESN, VLD
BT F T — ) AN TR LT RE2N ORI SERE G SN 5,

2B REMREIL. CDE (FIUNRIA Ty F 7)) B A FINZHBIL T 503
AFRADO RO I EHREEIIZUCRON T FIZIEN6ITR T AT T a—
BIRT A Ty F L TEBIZBNTH, VYV — ANV (O F 7T —R) OROAE
BT IDINCZEITHERLL  ZHITXY | PRSI0 3 HER MR L D TEL 132 B
EBFIETHIENTED, o, LRLHEER, V¥ T — / AWM RN B 4
T HIEILE o TRINTEIELATRETH D,

(2 EhufiE]

F2DORMEREIRBITET v o ZHEIL, LB 10EMBREICKIT S A
2008 ASNDT v v I HADIERICE R ZMA T D ThD, BRRNTIE,
H EHeZDREHAIZ0. 01% 0. 1% D0 HHVNE1—5% DI OZHRINL THE
FRLIZH D ThD, 723, ZOMOBRICEL T LFEEH 10O EEERELFHK THD
DTHIAEAEWET D,

WS (V=—) EIZLow—KENEHL TODHEDLIANT v 7T
BUCHVT, H EHek DIRANAET v v I HALLTHNS T AT, Ty
VI BIHIBERD DT AEE R DD, LREDISICT TR R AERFML0ESIO
THERLTESA . ﬁXﬁ%M%U%B20%>6H2%§ﬁﬁxz§f£%ﬁéhf TORFEAEL4
TKBTTAZHRIES L, ZOREREI PR -FH LR DL T T A< R A ST
0THBSIO PRITIAVTSILRD, KRTTAITLLIEITT, SI0 23SiLiedL,
Ty P RBEIRRAT Y AN DFRIENE LIRS, DT, @ E TR TT
TR T RIS TLUEND, 2SI T o T RICHIBER O R ETHZ
EL2 %, ZOXIRFIBERDITL, MHERFMZ LR T IVUTARE TE5D8, £V CITns
EESFEMETLTLED,

ARRFLRETIL, ZO LI RHBRZHTDIZ, EROLIICH LHek DIRE
HAIZ1—5%DH OFIRMLIZ, ZO&IC, H OBIRINT &, 77 AvHEZ14
WCBW TR T IASNRBET D, FL T, ZOBBTIAVIZIVT T FAEE
A 10DFHEER UFEELHBIAR) OB T IESNERLLE NSNS, =



WO 2006/025123 9 PCT/JP2004/018629

[0041]

[0042]

[0043]

[0044]

[0045]

TUZES T HIV N DRIEZFE LB SE | R, Ve— RIZETHHT N
NVEEHRESEHZETIY, MBERRZER T2 ERHBRV AR ETHILM
TED, SHIBERIREL T, IR RAEEHM IONE FEOFH BT /IEELY
AOER DR ITEAE BB L BN 22 ENTE, TR REETIM 100 E
FLIZEBRT 2L TED,

K728V TH OZIRMLIZ B E DT v v 71— DZALELow—KIRIZK 375
HEEOEAETT, Fz, KISIZBTH OIZX T H#EL T, O ZHNLIZE;
BOHEREBTRT,

K765 891, H kHeJ:@{E'/\ﬁX (CH OZWMT HILZLEY, Ty
I/‘—I\75§1000nm/mmU\J: I ERLTWAZERDDS, ZIUXRTEED IS = —
NEZRGETOIHT VAN OB KT HILEHDE TRAELERZ TN OIE
HIZEDbDTHD, ZHIZRY | MEFHZER T 5LV = — LOFIEEERV &
RS BILATED, Fe, HIBITRTLIIC, H OD0. 1-5%HIMCH T, L
ow—KIEDFHFERDOEAITIFEAL L, Eﬁmﬁ%’iﬁm Boihd,

e, FRRICAER M ZIER S EHTL7R RIBERY ORfFEZ 720 RN T
H8IRTEIIC, IR MEEDHENO IZ8HW ThLow KIEITHL TAK
FAELSHTLEIN, 0. 1% BEETORMETHIVIHER TN TEDHILEN
D035,

H OIINEIZ AT, O IR DT IR RIZL T LHH AN
D TWRNA, ZAUTH OFINEO IVITTHRAELTZO TV HNDFMmDZE, I TLo
wW—KIEIZ8 A1 E A (BUGHE) OBV H BRI BEOZERITHEL T
HIENEZbND, ZLHBEMBEE ST IVFEROE L Low—KIETIX, 55
FEMEFIESRILRLTVIEDD, O HRMNEZ0. 01% L T OWRMNETHILAREY
ZEELW,

ZOEZ H OBWMLISE L, O ZWINLIGE LTI, RO (LILF S
THHN, 77— NIO BIMDIEI BB T D, DK, O HRINEILH
BIZMADUNERDY, FEERO LR ZEISROEA0. 010, 1%&H720%k
W, T EEOLBEEE TR TR RECENHITHERD LHIC



WO 2006/025123 10 PCT/JP2004/018629

[0046]

[0047]

[0048]

[0049]

[0050]

REREBEDDLT, ZRITHL T, H ORI CIIFFA TE A0, 1-5%L
DR IRNDD | EEEDOMBEIEEIZB N T E D OMBL(LERH->TH, FEED
EFICEZDRBNT DI BB LT AR BRI REL 72D,

PLERUEESIC, REMGEO T v 7 BRI IIE, AR 20058 A
SNBH EHel DIEEHAIC, 0. 01%—0. 1%D0 HHNE0. 1-5%DH O%
WM HZLIZE>T, HIV NV DORIEFEZZ LA ST, EDOFRER, Vo— LT
ETOHTV N EEZHRSEDLIENTED, ZHUCKY, WEFHEERSEDTL
IR FHBRVZLE T HIENTED, SOITMHERIRLL T, 7I7RAHAZENEF
DOFEARERVTEERD MOFH OBETTIEH B EITBR T 52N TE, FFX
VRAZTMOREMUICERMTHIELNTES,

[ D> E D RE]

7k, LEREMERERICBITAT v S ERBHDVNIT v T HEIR, U
EDVCANT v o ZITAWDZERTESIET TR, Bl 2R, Low—KIEZ EH#H)
CTyF U T THGASCBAEBRLDERETAIORBEDO Ty F U T EEH D
Ty F T HFEIZAWAILL FIRETHD,

F72, EREMFERICEOTUI, REBFORFEETADOFEL T, AreHeZEY
LT FFCHe N FE THAZEEZFRBALED, ArORDOVIZNeZ AN THEL, F2
VEEOEVKr (V7)) | Xe (V) IR (FRV) ZRAWAZ LI > TR
B OB — TR DL DD, FEROBRBIFFTED,

EERRFERPEICOTL, AEAPEASNLEBLL T, 7IVARIS T
JHEE . FU L Ta—RIN Ay F o VR R RO THR AL REFIIZALD
EEOATEHINDILDTIIRL, FTUMNVEERIILIZT v o T a7 0S5
B THIULRL, EAAL B LAZDH DO THNITRBIE THD,

[ i oD i B 7 i B

[RIAZEEA D1 O H T g% =3 1R,

[R2IATEEA AZH BIINLTSH B OT i 7V — ORI R T K.
[RIBINEHEA RITH ZIRIULI5 & OF BRE R T,
[RAIRTEEAAICH 2B G G DT vy v 7V — D4t~ K.



WO 2006/025123 11 PCT/JP2004/018629

[0051]

[KI5IARZEEADEE 1D EETEREDE R AR T 5 LK K,

[RI6IAFEEAD 1D LT REDZETEH 2 7R 3B FL KK,

[(K7IH & OHeDIRAHAIH OZWMUIZEE DT v 7L —hDEALZ R
B

(R8I B ONHeDIREH AT OXIE0 ZIRMLT & DR R A L.
FF = DA

RERLy S

—

e AEAA

T AENE

T T R A
SRR
oA
IR IR
- TTR R
v A A
AR =
XU — )XV

o TR

o T A

© ® N e g b owow
&t
A

[ J S S G S
o O N o Ok W N~ O



WO 2006/025123 12 PCT/JP2004/018629

FHR O HIFH
[1] DI b — BB TRRSNIZ T TR RHAERBIIH AT AL, Y A%
ST T IRA<EARL, IR AT TA <L > TLow—KEE HU - AL
MG DT TAIBEEATIT v T HFIEIZBNT,
AL IR H AR LT Hﬁ%bﬂbf:ﬁ?ﬁﬁﬁx%ﬁ)\b\
ZONEWET AZ RS E TT I ARSI T, BEAELTKF T INICEST
RIFEHEALEE X ) EDL VAN R ETAZEERHBET DT v 7 ik,
[2] AR HEA RITIE, H 21-20%OFI & TIRIIT 222 MM E T 2R
BLE DT v 7 I,
[3] RIREH Z AN T2 ATEPES AICH OZHRIIL
ZORBHAZLDT TR EERS T, BAELTKET VI AL TRIFEAEAL
A LDV VAN RET D LR E T O RBLUI2ITTRMOT v 7
Jiik
[4] AL ANTE M RIZIE, H 0%O0. 1% —5%DEIETHRINT HZLEFRE T DFFR
H3FHEHDOT v T ik,
[5] ﬁﬁ%ﬂHﬁﬁéﬁﬂLf:Nﬁ'r@;ﬁxL:OZ%%@JDL\
ZORNEWT AL T T A RESE | BAELTLKFB TV NI L > CRIGEHE
B G LDV AN RET DI LERHR LT DA REHL UL 21O T v
7 Il
6] AR AEPEA AT, O 20. 01%—0. 1% D& THIMT 52 RF LT D5
REBFTREHDOT v T Tk,
[7] DI b — DB BB CHMINTZ TS TAHARIITAEEAL, Bix A%
S ECTIRvEARL, Bl AT T A<t L > Tlow—KiEE FW - LEE
MG DT TR IBEATIT v v T EEE ThH- T
AL 7 I XA FA R L TEASNDHT AL, H;&%ﬁubf:ﬂ?iﬁﬁﬁXT&)é:
CERFHRET DT v TR,
[8] RIREANTEEA AT, H 21 -20%OFIE THRIMSI TSI EERRE T 57K
HTEREDOT v T HE,



WO 2006/025123 13 PCT/JP2004/018629

[9]

[10]

[11]

[12]

[13]

[14]

[15]

ATEEH ZIRINLIE RTEIET AU, SHICH ORI TODZLEHFBL T 57
RIE7 IS DOT v v TR,

RIFLIRIISIVHH O, 0. 1% 5% DEIG THHTLERHHE T DR RIIFTH
DT w7 E,

%ﬁ%ﬁHﬁ?ﬁ%ﬁﬂLf:K?ﬂ%ﬁN:‘ é%b:ozﬁi‘?ﬁ%ﬁnéﬂ’c WHTEERHEE T HFE R
7 XIS DO T v TR,

AIEEARINSHLA0 13, 0. 01% 0. 1%DEIE THHIL LR T DR RH11
FLEDT v TR E,

BIEEAEMEA A, He B2 bZ LA RFHRE T D RIT— 120 W1 IHIZED
HOT v THEE,

RIFL T T AT E EAVDEEIMEN, BIFE 7 T A B LN DR LY LI E
MR SNAZEN LW IDICRIFLHR ALY LRI T T XA~ F A B L DN E BURZ EAR
BN SRR E L LT Z e 2R L 55 RIE7T— 120 W s LIRIZREE D
T TR,

BIERARTE A A1, Hedb720

ATEL 7 T A< B ENDEIMRIES . BIEE 7 T A~ R AN DRI BIZE
BEENAZL BRI IR LRI T TR~ FAE B L O B RRE BT
BN SN ARNBLEE LI Z 2R E§ D3 RIAT— 120 W F N 1IEIZFREH O

T TR,



WO 2006/025123

[X1]

HREAO 8
S I—I XL 17

&7

[

HREAE 9

1/3

= _/

/1 5 RAVNKEELER

/

S

PCT/JP2004/018629

183 TSATIRERE

14 F5XAIHER 11 HiEER
TAYDRERE 12 [ (

T —

\I\| ANNNAEN

1 BZER#B

W/Kﬁ“ \qdk\'\—zjntxi

\ TSXTHREZEHM 10 -
//] \1 6 HREFZE

/ B ] 5 H& 0
iES 3
¥&05 xB
[%]2]
A/R =) »
[nm/min] HetHza)/hbéij
1000 f——-— T-K-—dooae= =
| |
IAr&H,DBEH R
| | |
| |
] | ]
0 2.5% 5.0% 7.5%
H, k%] (H,~ TOTAL)
(%3]
F N R et — - -
30p—————————————— 7—/7 ——————————— -4 - -
s
e prerreeecce e eee e ememmmnnn] 720 IS 1
20 PR § ————— 7//— ————— \\ﬁ ————— ===
T ) IO gl R N S S S K- i
0 / \ /// \\ /
HekH,(5% Ar&H,(5%) N,&H,(5% HesN,(5%) HesO,(5%)

18 HREEE

\

S
20 HRHIHEER




2/3
WO 2006/025123

PCT/JP2004/018629
[[X]4]
A/R [nm/min]
1000 F = = = =~ — ==~ A e ]
%
500 |- <4 - - - -1 Pt ———— R L A—-
7 1T
/
e N
HokH,(5%) ArkH,(5%) N,&H,(5%) HeEN,(5%) HekO,(5%
[X]5]
9 g 14
- SR o I
7 17 8 P \ %00 I B !
N e =~
[\ NN LRIMR
RN HYN NN

s T5RX<
phHL e - Iae

[X6]

RAU0K

-




3/3

WO 2006/025123
(7]
A/R H2(5%) EHeEDREHTRIZO ’&
[nm/min]

A
2000 |F——-~- + R— e 1
|

1000 éj—:——————————-_\\r\

: “H, (5% EHe D

PCT/JP2004/018629

I :u:l:ujJZ( H O’é:ﬁj]l]

0.01 0.1

H,0 X F0, k(%] (H,R [£0,~ TOTAL)

(8]

L e e

20 _':?_'"_':'::: e i e .//_//j_ T '///__ e

1 Z——

4 NN T \ T
0 ////// "N \
He&H,(5%) He&H,(5%) He&H, (5%) He&H,(5%) He&H, (5%) He&H, (5%) He&H, (5%)
DRESHR DRBHRIC :xr.;:d:l7\|_ u:b;:anZ(- :xr.;:lj]7\|_ /rm:dJXL wr.l:ljJZI_
H,0(0.1% &M HOUWEFHM  HOBRZEFM 0,(001WZFFM 0,01 FHM  0,(1%) FFHM




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2004/018629

A. CLASSIFICATION OF SUBJECT MATTER
Int.Cl? H01L21/3065

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
Int.Cl” HO01L21/3065

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 1971-2005

Toroku Jitsuyo Shinan Koho
Jitsuyo Shinan Toroku Koho

1994-2005
1996-2005

JOIS

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.

X JP 2004-087744 A (Hitachi,
18 March, 2004 (18.03.04),
Par. Nos. [0001] to [0006]
(Family: none)

X JP 2004-128252 A
22 April, 2004 (22.04.04),
Par. Nos. [0022] to [0024];
(Family: none)

Ltd.),

(Kabushiki Kaisha Arubakku),

Fig. 1

1,2,7,8

1,2,7,8

I:] 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
09 March, 2005 (09.03.05)

Date of mailing of the international search report
29 March, 2005 (29.03.05)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2004)




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2004/018629

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:] Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:] Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

There must exist a special technical feature to link the group of inventions
in the claims to form a single general inventive concept in order that the
group of inventionsmay satisfythe requirement of unityof invention. However,
the group of inventions in claims 1-15 are merely linked by a technical feature
that “in an ashing method, a gas is introduced into a plasma generating chamber
which is at least partially formed of dielectric, the gas is excited to generate
plasma and an object to be processed is plasma-processed with the gas plasma
by using a Low-K film, and an inert gas added with H; is introduced into the
plasma generating chamber, the inert gas is excited to generate plasma, and
the resist on the object to be processed is (continued to extra sheet)

L D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of
any additional fee.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 1, 2, 7, 8

Remark on Protest I:I The additional search fees were accompanied by the applicant’s protest.

No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2004)



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2004/018629

Continuation of Box No.III of continuation of first sheet (2)

removed by the generated hydrogen radicals.”

The technical feature cannot be considered as a special technical
feature since it is disclosed in the prior art documents, e.g., JP
2004-087744A (Hitachi,Ltd.), 18March, 2004 (18.03.04) andJP2004-128252A
(Kabushiki Kaisha Arubakku), 22 April 2004 (22.04.04).

Consequently, there exists no special technical feature in the group
of inventions in claims 1-15 so linked as to forma single general inventive
concept. It is obvious that the group of inventions in claims 1-15 do
not satisfy the requirement of unity of invention.

The number of group of inventions linked to form a general inventive
concept inthe claims of this international application, namely, the number
of inventions, is examined. As far as the general inventive concept is
concerned, the scope of claims in this international application contains
6 inventions which are classified in claims 1, 2, 7 and 8, claims 3, 4,
9 and 10, claims 5, 6, 11 and 12, claim 13, claim 14 and claim 15.

Form PCT/ISA/210 (extra sheet) (January 2004)



E R

EREE S PCT/JP2004/018629

A, RAOCBRTILBEOLSE (EBRRFYE (1PC))

Int.Cl.” HO1L21/3065

B. HEEToELH

%E%ﬁohm&@ﬁﬂ(@%ﬁ#ﬁﬁ(ch))

Int.Cl.” HO01L21/3065

w&ﬁﬁﬂ%%@%ﬂfﬁﬁ%ﬁotﬁﬁlaiﬂé%@
AAERRHRAR
B AE B AHTR AR

1922—19964
1971—-20054

HAERGERGRAHR 1994—-20054
AAEERGEBHEAR 1996—20054

ERHECER L EFF— =R (F—X _—ZADLAF, FECHEH LS
JOIS
C. B3 IEDLISHE
Bl FSCRD BT %
BT Y —% BIESGRE RO—SOEHAEET S & 2k, ZOBETSEFHOET EROGHOER
X | JP 2004-087744 A (BRN&tE B STRUERT) 1,2,7,8
: 2004. 03. 18, Bx¥%3& = [0001] — [0006] (:77’ _)b—iilx)
X 1JP 2004-128252 A (Hﬁ/\?i?’/w\/a) 1,2,7,8

(Z77VU—7L)

2004. 04. 22, Bx¥&% 5 [0022] - [0024] , 51X

[] CHIofkEicbIMAIFIESL TN, .

(] #5773 U— BT 35 % 2R,

% BIRAXEOIT Y —

TA] BIZEEDH 53R TIX <
Ho

TE) EBRHEAMOEEEIIESEThH
Pz AR I b D

fLJ@%@E%hﬁ%%ﬁ@?éiﬁﬂﬁ@@iﬁ@%ﬁ
H3E U< i3l n Rl 72 Bl 2R T 5 72D B T3
Xk (EEEMA) .

fO] DEEIZ X BBIR, A, BREICERT 530K

TP) EREHBEBRTT, M OEEHED RO & 722 5 HE

—IRATE TR HE R Y

505, EFRHER

DR DBITAR SN

[T EEHEL IR BICAR SN TH o T
HEEE FETH b0 TR, BHOEENIIER
DFEIRDT-DIZB AT 5 b D

(X)) ¥ICEEDH B Th o T, UrZSTRO A THHA
@%ﬁ&xmﬁﬁﬁ#&wk%z6né%o

(Y] HCBEEDHZICRCTH o T, HiECk & o 1 B
Eoxciie o, BEHICL>THHTHIHEAEI
Lo TESBMERBNEEZBNB LD

(& A—rFy b7 7 XY —3CHk

m%ﬁ%rbj’ L7=H . m§ﬂ§ %:@ p ( " f i
R - 09. 03. 2005 FpRRE %%52Q03b2009
EETAERRE 0L R O TH HITEET GEROH BIER) 4R | 3339
AAEREST (ISA/JP) A3 Fph
HEXE100—-8915
HEHTREARERAE=THE4E3 & EEEEE 03—3581—1101 Wi 3469

BMAPCT/ISA/210 (B2~) (200441H)




E%%ﬁﬁ% ERHESS PCT/JP2004,7018629

BOH FHROGEHO—MORENTEANVEZOER E13—0 20%%)
EESLEIE (PCT17412) () oBFEICLY. ZOEEBRAEREIIROERIZL Y FEROFSEEHO—IIZH>WTHE
BRLZdhoT,

1. [ #skosp . OEEEEREATEEYT S - L RELAVHEIES bOTh B,
SELUR
2. [ ]#ko#mHE k. BEERERREEE TS amr%&&ﬁ&r%ﬁw%ﬁ%ﬁtbrw

RVEEHEOEHSEE LD THE, DED,

3. [ ] &k i3, REBEESROFHE TH o TP C THIEIS. 4(a) D 2 AR U 3 LOHEI
o TR SN TR, '

SN BEOB—HRAKMLTVELEXDER E1—V0 30HE)

WITHR3 X 5 1o = OEEHER — S 0RE R B 5 & 7 o EETEER DT,

_FEROFHICEES STV OB E—EOEEZT IS, TO—EEOFERE
BE—0 —%m%%mu%%ﬁféio_ﬁﬁéﬁétbw %m&ﬁﬁ%%@@ﬁfwn

ThdLZ \m*@%@1~15kﬁﬁéhfwé—ﬁ®%% (D72 & b—ENFH
BHETHRSNET T AVRERICT A ZEAL, i % A R R S BT P T R~ & A

Q\mﬁﬁX77Xv&&dﬂmﬂﬁ%mthMEﬁ%%@77RVﬂﬁ%ﬁ97/V/
THEICBWT, B 7 AwRHBARICK L TR2ERM ULEREETAZEA L, ZORE
MDA ZRHESETT T Av e AR S, %kbtm$7vﬁw&iofmmwmﬁﬁ%%
é@vabéﬁfﬁéjkmo%@fw%@%bfmék wé (AT, RRIN—T%

WO

1. [] &EA#ME&LMﬁ§¥ﬁﬂ%TAT%ﬁWkMHLt@f\;@@%ﬁﬁﬁﬁi FTRTOFAEFRERFTER
@ﬁﬂlﬁ ZDk \TVFEE L7,

2. [] BIAEFHREERTSECTHRL, TRCOMETRAFROBHEIC OV THET 5 LA TEOT, &
IFRAEFER O Z2RD e o T,

3. [] mﬁA@bE&LMﬁ§$&M%~%@HL#%ﬁW;MHL&WOLOT\;®@%ﬁ§ﬁ¢@ FHeE O
5D B o 7o R OFER OFFE D IOV TIERR LTz,

4. HFEA DS MLEE BT R 2 RIS Lo o0 T, ZOEEHEERS X, FEROMGEORTI
S TCWB IR D R OFEROFERIZOWTIER Lz, :

sEkofE1, 2, 7, 8

BMFAEREEORBOBI CICETIER
[]£MW§$ﬁH@wﬁk%km%km6£%$jrb%ota

BT T & T BEAL D RBHR TR0 72,

BRAPCT/ISA/210 (B12—V0OKIE (2)) (2004414)



EREE s EpEHEES PCT./JP2004,/018629

L ULRB S, Z OFFELIATEACER, $1213JP 2004-087744 A (BkN&4h B SRIVEFD)

2004.03.18 X JP 2004-128252 A (BHRRAIET V3w 7)) 2004. 04. 2212 H STV 5
729, FeRl 2B & 1372 v B,

£9595&, FHROMHEAL~ 1 5 ICHEBIN TV I —FEORBAOBICIE, B—o—R%
L2 TR 5 L5 ICHEHBSE 57200, BRIRKFHNERIIFE LRV L RS, 20
7o, FEROEHE 1~ 1 5T SN TV B —HORARRKH DB — O BEREZ R L
PN EIXHALNTH B, ,

HiT, ZOEBRHBEOFEROFEEICER S TWS, —BNRABATHE TS X 5 10E
BELTWORMAOEDOE., bbb, READEKITOWTHRETSIC, —ARMFIES D L
T ZOHEBRHBEOFERO®MIZIZ, 1222728, 3429210, 526114
12,13, 14, 150FRFICKEIND 6 EOBRPERTHINTNSB LD B,

HAPCT/ISA/210 (FR~_—) (2004%41A8)



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

