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(57) Abstract: The present invention pertains to a polishing head for pressing a polishing tape against a substrate such as
a wafer. The present invention also pertains to a polishing device for polishing a substrate using such a polishing head.
The polishing head (10) for polishing the substrate (W) comprises: a pressing member (12) for pressing the polishing tape
(2) against the substrate (W); a pressing member holder (30) for holding the pressing member (12); and an actuator (15)
connected to the pressing member holder (30) and imparting a pressing force to the pressing member (12). The pressing
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member (12) is formed in a rod-shape having both ends (12a), and the pressing member (12) is fitted to a groove (50)
formed in a pressing surface (30a) of the pressing member holder (30).

G EWN: AFEBIE, Vxz—NBEDERICHET — TR LAITZ2EHODOHEAY NICET 2 H
DTH D, Fleo KFERIIZDLDRBHEAY RTCEREFWETZ2LDOWERXBICATZHDT
Hbd, HEix W) 2HET2-DOMEAY K (10) &, AEF—7 (2) #&EKk (W) iIZHLT
UM Z|ESM (12) & HESM (1 2) 2RST2HEZMEILSY (30) &, BESHM
BILY (30) IEFKIHh, B|ESEM (12) IKHENDERGETEZT70FaT—4% (15) 2HA
5, HEEM (12) (2. Mim (1 2a) 289 2&FEFRTHY., MESBRM (1 2) & HEESMF
IE (30) OEE (30a) ICHAINTWSHE (50) ICERELTWS,



WO 2023/167001 1 PCT/JP2023/005452

[0001]

[0002]

[0003]

[0004]

Bl =
FIADEZ : FEAY NEBLUHERE
T 5

AERIZ. VI —NQEQERICIHET — T ULNIT 2 DDHEBEANY
NICET %, . AFEBIEXZEOL D BHEBAY RTEREHET 27860
MEEBICEAT %,

BRE

HE, XEY (LB oYy JE8K. 1 XA—YEy (BIZIEFCMOS+E
V=) BEDTNARF. FYBSEEEINDDOHDZ, INHDT/NAR
EHRTHIRICBVWTR., BRI FPERLEDEYD T/ RNET S
ZEDNDDBD, TN RMNE LZEMIE. EREOEKCPEBORES %S|
FRILTLED, LESS>T. T/ RADEFEEEZE LI EZLDIC. T
WAZADPERINED T —NEERELT, VT—NLOEMERET D&
NMnEEINDS,

DI—/\OEE GEF/NM @) K6, ER Lk D AT PRERE
DEMHINET D EDH D, COLDIBREYPAYV T —/N\OEEICNET S
E.VII—NDBEBARBEORAT—VEEAMNLEETSIETY T —/\KRE
DRTF—VEEMEMIIN L TEE, BRELT. Ny —=VTOThPEREE
BMOThAELD & ERD, COLDBBEERLET BHIC, Tz—/N
OREICNELEEVERET DI ENDBEEIND,

FIT, M2 1ICRTEDIC. 9z —N\OEAEEWET— S THET 2H
BEBNMERAINTWS, M2 1id. #EOHEEBEO LERTHY. K2
2RE2 1 ICRTEROMBEEORENTH S, MEEREIL. EHOO—
>—500IC& YD T—/\WORKBBEZREFLANL, Ihbs0—>—50
OBBMMET ST ET, Vx—/\WAEEI 3, HET—750 214,
DI/ \WORERAICEREINTWS, fIEET—7502ik REZTHRYT
FEICETT 3,



WO 2023/167001 2 PCT/JP2023/005452

[0005]

[0006]

[0007]

[0008]

[0009]

EROHEAY K505z —/\WOERABICEIINTHY., Th
SDOHE~NY REOS5 THIEF—750240 —/\WOEEICH L THL
MiF2&i&Y, 92—/ \WORABEZMET S, VT —/\WOREAICHEL
HFSNEHETFT—75021F, 9xz—/\WOERAHINSLEYERETZZ &
NTED,

B2 3k HEAY F505DRBERTHS, B2 3ICRT L DIC. FE
Ay R5051F, HEST—7502%0 z—/\WOEmICHL{TIF2HEY
vUB125BLTWS, BEYVI5 12, YYI—yTABREDREMK
MRANOERINTWS, HEVVI5 121 Fryarvpmabhniik
RTHEY VY IJERILETE 1 3ICTHOIATNTWS, HEYVI5 1 21F i
BF—/502%7z—/\WILEA>THLLW, HEF—F50 2k #
FEYYT512000ENEZITTII—/\WERET S ENTE S,
FoATHAT SRR
FFEIF SR
HEEETER] c 4BE2021—12289 55408
RIPOBE
FRAN/FERL LD & T 5RE

LALARAS, MEDVYIE1 21, #EZELTWSHIC. BEY Y
J512%5|ZTHIELTHEY VRIS 1 3ICEITREE, H24DR
BMTRT LI, PPERT S, COFHEY>VJ51 20O, BE
DEMFESHEEP R 1 ICLEART, REROBWMEBHEP R2H/NEI A>T
LED, BRELT, HEFT—T50 2130 = —/\WO BESEE %1 —ICH
BTERWI ENH o,

FIT. AFRBRIZ. BESBMTHET -T2 2 —/N\REDERICH LT
BH—ICHUNMITBZENTEDMEBAY RaiRHtT 5, . AFEBE., %
D& DBPEBEANY Ralg A MBEELZIRET 5,

R ERRT BDIOHDFE



WO 2023/167001 3 PCT/JP2023/005452

[0010]

[0011]

[0012]

[0013]

[0014]

—RBRTIR. BREZMET 5-ODHEAY RTH->T, HET—T%2E
RIS LT U 2ERM &, AIRHERM 2RI 2 ESM RIS
&, RIESHREBSM BRIV FICER I, SIRFERMICHRENZNETET7 0
FaiI—%%lEx. AIGCHESNMIE. BikEET 2ERRTHY. FIEHE
AL, RUESHRESM RIS OMERICERINTWSEICEREG L TW3,
EANY RRRHEI NS,

—RERRTCIE. RUEEEOMERAER. BEWIFETTH %,

—RERR T, RUECHEIE. AIGHFESMOBIYBNIVETIREET 28
1890&. BIRBE TRBELYBRZIVWE2IEZEITI2E20%=HF L. giscH#
FEERMIZEIEES 1 RITHENTW S,

—RERR I, AUEEEE 1 BB iE. RUGEHREERM OB & —ARICERES
NEZR—Y £S5,

—RERRTIL, RIEEAR—HIE, RIGEREEMKIL §FICERR AR AR TH
oy

—RERR I, RUEEHREERM AL S 1E. FIEEEORRAIICAEA > TRET B3R
HEAEBE L TH Y., BIEEAR—Y LRI RHIEA SERI N TV,

—RERR I, RUEEAAEEA v NI, RUECIREZIM OMmin ICEE S N7 EER
MARNYNRNEILIEATWS,

—RBRRTIE. BEREZRFTI2ERERENRE, LEABAY FEEXTWDS
. BRENMRHIND,

FEA DR

AFERICINE, HESRMIEKREET 2EMIRTHZDT, HEEBME
FEZM BRIV FICERY AT B E IS, BREEBMICIIZEORFABICT VY 3
VINRE LAV, LA >T, MESBMIIEENICERET. BEROEMH
EHEEZMET S sE2mMEE L. BT —72ERICH L TH—ICH LN
(T2 ENTES,

T, HEFMITBOE 1 BAICHENTVWSEDT, RBOLWE1FDIC
REFINBEIMOIBALIE. TBOLWE 2 B ICERFI NI DER



WO 2023/167001 4 PCT/JP2023/005452

[0015]

MLICEERT, RBT—TH2ERICH LTI EZICER LIV, BREL
T. HET—71d. 1 BICERFTINBEEMOIBALL S DT HEF
7T, BWHIEBL — N TEREZMEBET DI ENTEZ, IS BE1HHD
NESLITRIICIY., HEL—FORHZRBT DI ENFEERY, &
RELT, H—RHMESO7 7ML EERT DI ENTE S,

B DR & 7R A
[HNIHEEO—FITHIHET—SEERO—FITH 2T = —/\ORE I
LT TOT—NEHET BODHEBENY RO—REFREBZRTRERT
HB5

[H2]1E 1 ISR T BN Y ROMERTH 5,
[BI31HREZBM & LK CHREEM R by NZFREERMBIL 5 H OB Y 4 L 7= iKEE
ETRIETH D,

[H4TBD—EMEME% T LEARTH 2,
[S15184 DA — A{GHEMTH 3,

[51618 4 OB — BigWrEMTH 3,
[H71BICEROAENIREEMO—REHEEZ T LA TH 3,

[E8] 7 DC — CigER TH %,

[91 7 D — DigWrEMTH %,

[B10AIE11 O AL, BODHE1WOMNBVWHEANY REBWEIFEEOHE D
T774ANDO—FlErnTETH 3,

[E10BIE 1 O Bid. BOHE1IHH/LHIE T OHE~NY REBWBEOH
BE7O774L0O—FlaRTETH S,
[BINMIRR—HAREERM D —HRICDAHEE S NZHENY KO—ERER
EBERT LEMTH S,

[B12TBDHE 1 SN &L 22 OMDERMEERTRHTH 3,
[H13BOE1 & E2WHOI SICHOERFEELRTRHTH S,
[H14]12 DDES LV 2 DOMEIM Z G A BN Y RO—EEHEEZ R
T LEENTH S,



WO 2023/167001 5 PCT/JP2023/005452

[0016]

[0017]

[0018]

[B151EDtDOERFMEL T LEMTH S,
[E16]K 1 50DE — EMEMERTH 3,

[E17]21 50DF — FIEMERTH 3,
[H18IEEBED —XEEFHELZ "I RERTH 2,
[B19]K 1 8 ICRYMBEED LEHMTH %,
[H201EH L BB L UCHREEBM 2B A MEANY RO—EEFEEZRT £
HMETH D,

[M21 ]k DMBEED LEMTH %,

[K22] 2 1 ICRSREOHBEEBEORAERTH 5,
[23]HERDABEAN Y ROREKTH 5,
[R241RE") > THER T 5 F 2B T 2K TH %,
FAEERET 57-HDIEE

UT, AREBAORBEEEBICOVWTHEZSR L THIBT 2, 1. fiE
BEDO—BITHIWET—T25HKRO—HFITHZ Y = —/\WODFREIZH LT
FTOT—\WEREBET SODMEAY K1 0D—REMEEZRTREN
THY., M2k, I1ICRTHEAY K1 ODEENTH S, AERFBED
RE~NY K10, Vz—/\WHBIUVHET—T20FHICEEINTSHY
FETF—F25F0ORAISY I —/\WOEAEICK L THRET 3 &£ ICE
ETNTW3S,

HEAY K10, BT —T2%2 72—/ \WICHLTHLAITSHD
HESME L TOMESM1 2 &, HERM 1 2%2KENC L TRIFAEDH
EAMICHREIE, HESM 1 2ICHENEZNETET7I9FaT—49156&
PO F1I—H 1 5”RBICMEINALNDI VT 18%&BATWS, 7
JF1T—4 15 HESMIT 2ICERINAEET 6 &, AIEHE1 6
DIRERE NIV T 1 8EDEICENE2 02N T 2RER (§F1 VT35
L) 2B &%EEATWS, AIHE1 6 BLURER25K, /NU22J18
NICEEIN TWD,

HEA~Y K10, MEEBM1 22 RETI2HEBMRILI3I0ZIHIC



WO 2023/167001 6 PCT/JP2023/005452

[0019]

[0020]

[0021]

BATWD, HEEBMFRILS 30, A8 1 6 ICERBINTEY., TS

16 &—RICRENRRETH D, MEEBMARILS30I1E, ZOMWEE3 0 all
BEO0ZALTHY., HEEM1 21XEL OICTROIATNTWS, 1HEEM
RILY301E, #HEEm3 0 a AL SARICE N > TFAICERT 21ER
m30b, 30c&aBHT3,

B2ICRT LI, ATTEE1 61%. TOEMARICNDYI VT 1 BHNTHE
AlREER>THY., TTEE1 61F. HEEM 1 2 2REICLICARTHERM
ICERIEZIENTES, HESM T 2IFHET—T20F[ICHALT
W3, TTEEH1T 6 WMREEM 1 22 REDCLICRIHESAEICERIES &
. FREEM 2, BT —T20RQICEMRT 5, BESM 1 2 IXHET
—T20MEREY 2 —/\WORERIKHRLAF T z—/\WOEAREHET
— T2 THET %, 7z —/\WOMHES., HHET—720RAIZ. BESM
12IL&>TEREINDG, ET—T20ERIL. B ZEY 2MERS IE
RAMOETH S, UV —/\WOIHEHR, HET—T 2R ETORFAMICH
EDRETELND,

AERFETIE, TTEE 1 6IER—ILATSA VEIHSLEBRINT WS,
NIV TTBRICER—IVRATSA4 VY h32HBEINTHY., IFH
1 6IAR—IATSA Uy N3 2ICLYTTENEH T 6 DENSEICFEE)TTAE
IKXRFINTWS, —REFETIE. JEE1 61k, NP1 80RNE
ICBRBARICERINTE LW,

NV 8, AEENT 6 AMNBEI NS EEAABBICHE I NI/ND
VVIAREI18AE, LRETEEECE18BEAEATWS, &1 8B
RL (BT-ET) ICLYNTTVITRET BAILERABICEEINTWLS
o MET—T2%0 21—/ \WICH L THETSODHENERET DTV
FaI—415iF TEH16BLURER25220, RER25E,. 7
EhEl 1 6 OImEE (Fim) ICEMLTHY. REE250&K%IE. NVYVITR
A18AEE18BEOREICHENRTWS, RBEER2 5 (d T EEH 1 6 ICIEAR
LTW20DHTHY, TEEHT 6ICEEINTULAW,



WO 2023/167001 7 PCT/JP2023/005452

[0022]

[0023]

[0024]

[0025]

[0026]

PREEIR 2 513, ZERMBELIOHERINTWDS, [REEKR2 5 #Ei T 5M
BoflE LT, 7007 Ly dA 7vRIL, YYA—VTLDIETFS
N3, ENE201F. EMIAEKS 1Y (BIRET) ICERLTHY., &
MEHEBEBS M VA LERESE BIAIEEBESR) PENE2 OWICHIEX
N3&LIICR>TWVWS,

DI—/\WEZEIEYT 3 & X, EMEIGCEOEBBIMAEIIENE2 ORI
HiaIhad, ENE20NOEBERAEDEAIL. BEER2 5 % L T EhEh
1 6 OIRER (TFim) ICEA L. TTEE1 6, MEIMERILY 3 0. BLTH
EEM1 2% LRI T2, REAY K1 01E, AEEHT1 6D/NTI>VJ18
IS T BENMRBEIRER ZRET SR VT EILICEATHE LWL, 7
I—/\WOHBEKRTIEZEXIE, ENE203AKHEKRI N, ZOHER
. IEHE 1 COBESLUVMET—T20FRADICLY TEE 1 6 BLUHE
EBM 1 20N TRET B,

FEERM ALY 3 0IIEA D — M3 8HEEINTWS, TOAH—K3
BIFHREBM BRI Y I ONLTAICEY. NDTV T 1 8DLEEBEFEATW
%, AEBHETIERH— L3 8IEHBRTH I, NIV T 180D LER
EEUIENTEDZDTHNIE, HMOBIRTH>TEHELL, AH—F3 8
DT/ \WOHBILERINHMKREDEREN NI VT 1 BRICEA
TEIEEHSCIENTES,

B1ICRT DI, HEEM 213, M1 2a%2B892@EBREELT
HY. HESBM 1 21FERY A LABEICHRERMBILY 3 0IERFINTWS
o AEMTAETIR, HESM1 213, BT —T20ETHAZICH L TH
DICHDERRRICET TV S,

HEBRM 1 213, BEEMBILOHRINT WS, HEEM 1 228K T 2
MEOFIE LT, Z7vRIL, ¥YYa—rdL, TFLr7OELYYT
VIALBEDTLDEFOND, HESM 1 20MmEIE. AEOMIREEL
TW2, 7720, HESM1 21, AEREBEICROSNT. HOBIREBL
THLL HEIVWIIMBOMBNSEBRINTE LW, FIZXIE FET—T2



WO 2023/167001 8 PCT/JP2023/005452

[0027]

[0028]

[0029]

[0030]

[0031]

ZO I =/ \WICH LT SO DEEBOMEEM 1 2HRIT 5N TH LU,
fthDBITIE, WEEM 1 215, ERRICEVIBRICR AT, B UL
TH>THLL,

AEFEHEOHEAY K10, REEM1 20EKICEEINLZ2D0
WEHMA Ny /R4 5 %BATVWD, TNOHEEMI hy /Y4 51, #HE
BRI TI0ICRL4A6ICLYRY A LARICEEINTWS, REERM
AbMy/RABIE, BIEFLAEEBLEOBEOHENISERINTWS, #
EEMZA by /R4 L, HESM 1 2ORFAEICES T 2HEEM 1 204
BROETDHEEET 5,

B1ICRT LDIC, Dz —/\WOMERIZ, HEBET—T2RRMZTRY
O FET—T20RFADICAHAEDRETELON S, KAEBHEDH
FEEM 1 213, ABET—T20KRFHA (ETHAZ) KL TROICEY
TW3, Dx—/\WHEIEY 2 & X3, HESM1 2IEHEBET—T2%2F0D
BAANSY z—/\WICH L TH LT 3,

B3, HEEM1 2B LCHRERBMZ by /N4 5 ZHEBBMKRILS 30
NORMYALIEKREBERITRTH S, HEEMFILY 3 0DHER (KX
RETIELEE) 30 ald, HERM1 2)/8RETZEBE502ALTWVWS, &
501k, HEEMI1 2LALRIMN. HHIWEHERSM 1 2LYERV, K
EEFMETIE. BS0D0RIIE. HEEM1 20RIEALTHS, KM
EILBWT, AL ERERICALTHD I EDHRLT. RATEHOE
ERNTEEMICALTHD 22T,

HELM 1 215, BS5 OICBRAINS 2 & THESH ALY 3 0 ICEY
Tonsd, HESM1 2. EEFRETHERMKBILSY I O0ICEEINT
WA, BBICTRT OIS, HESMEILSY I ONSEY A LAIREETH S,

AEBEEICEINIE HERM1 2IEZ20EE1 2 as2B7 2EHREE
LTWBDT, MESM1 2 ZEEM KRS 3 OICIY TS & X, #
EZA1 2ICIEZORFABAICT VY a3 VvBARE LRV, LS >T, #E
M1 21FRENICERET. FET—T2% 72—/ \WIIH L TH—ITH



WO 2023/167001 9 PCT/JP2023/005452

[0032]

[0033]

[0034]

[0035]

[0036]

LIfF2&ENTES,

B4i3E5 0D—EEHEL T LEHTHY. B5IERK4 DA — ALRET
HETHY., M6IE4 DB - BIgMAKTH S, ES O, MEEMKRIL
Y30DHEE3I 0 allHKINTHY., HEEMKILSY 3 00— lIEmHIS
HAEETETTWS, I5BFIUHEICRTLDIC, ED OIF. HESM
RIS I30ODHEBE3 O allRINA2D0OMIBES 1 &, CNOHMIEES 1
DOFEICAIET 2EEDS 2HALBHRINTHSY., MAIEES 1I1FFETHY . B
WICETTH B, AEBTEDES O DKTEIE. EMRTHZ, ES500DE
fIEES 1 AEWCEFTTHNIE, ESODKED 2IEFHTHRETH LW,

ESOIL, HEZM1 20BLYENIVEIIED 15289251505
OAE, BIED1LYBAREWE2IBD2ZFT5F28H50B%2FT
%5, B1EO50AIF HESMIT 20FRICAEL. F2E49 5 0 BIEH
FEEBM 1 2 OmIHKICAEBLTWS, B1EHI50AK. 2D00FHE28EH50
BORICAEL TW3,

BS5ICRTLDIC. B1EH50AIE HEEMT 20ERAICEEINE
AR—HY 5558, F1EHS50AEEBRT Z2MmAIEES 11E, RR—H5
EMLEBRINTWS, AEBEFEDRAR—455(E, HESHEILS 30
WCERTBRICIRY S ohilmM BIREY L) MOEBRINWTWS, Th
LAR—YE55(F, BESO0DET1EHE50A%EMR L. HEEM 1 2 ORI
WKL TWS, AR—YFE5DRE. EYX, RIFEFARETHS, LE
BNo>T, BE50DHET1HAL50ADMNE. 1B, RIBEFEARTHD, AN
— 55, BEFZTLEEELENLEHRINTWS,

K6ICnT LI, FB2EH50BEEKT 2MAIEES 113, BEEMKR
W3 0DRANSERINTWD, B500DFE 25425 0BDIED 213,
M5ICRTESODHEI1EHA50ADIED 1 LY BRIV,

B17137E5 OICEROIAFTNAIMEEM 1 20 —REMEZRT LERTH
Y, M8IEE 7 DC—CHRMmRTHY. BH9IEE7 DD —DigtTE TH
%, B50MDE1EH50ADIED 113, &5 OICEROIAT N BRIDIREER



WO 2023/167001 10 PCT/JP2023/005452

[0037]

[0038]

[0039]

M120MELY BNAIV, LA >T, BEMENOENRI NSHEEM 1
21%. BSODEI1EHHE0AICEHFEN., F1EHHS50AILLI>TRIFIL
%, —H. BE0DHE2MH50BDIED 2%, #ES OIKHROAZThZIHD
FHEEM 1 2DBE Y DTMIKEWN, LN >T, BESMT 2IXFE 250
A5 0BICIRRFINAWL, L. FE28250BDIED 2458 188495
OAMDIED 1 LYHKEITNIE, F2E295 0BDIED 2 IXHEEM1 20D
lBERE UM, FIFBEEMT 20BBLY NI TH LWL,

WIS 1 21385 00E1HH5 0 AICKHENTWIDT, BOHEWE
13845 O AICIRFINLIBEEAM 1 2 DERALIE. IBOLEWE2E2508B
IR INREEM 1 2 OIPALICLERT, HET—T 2% = —/\WICH
LISIFREZICERLICCW, BRELT, BT -T2, E15950
AICRFINABERSM 1 208N SOENANEZITT. SWHEL — b
TUOI—/\WEEBTZIENTED, LI B1HAIE50ADMES &
VCRIICELY., REL—MODHEZAETZIENTEEAY., FRELT
BE—RMEIOT AN EERTEIENTE D,

B1O0AIL EBS500DE1ES50ALNBRVHEAY K1 0E2BVLERES
DHETO7 74 ILO—flardHTHY., B10BIE. BEE5O0DE1ES
EOALHBHT DHEAY K1 O0ZRAWHZEOHETO T 7 1L DO—{F
ERTETHD, M1 0OAICTRT LI, BEEM 1 2DFRICHBT 2458
BOWEL — M, HESM 1 20@EIKICHIST 25IBOMEL—MLYE
BV, Chiel, 1 0OBICRTHETOT7 7L T, HEEMT 20
ERICE> THIEL — MIIFIEH—TH 2, 2OLDIC. BOREWE1EHS
S0AZBNTDAR—YEEEZMEL— MMEWEEICEEY 52 & T,
H—REBL — N2 ZERT DI ENTE S,

B4 73ERO 2SR L Tt LERMETIEZ. AX—45 5 (ZEERM
1 20WEAICEREINTWS A, —EmEETIE. BI1 1ITRT LIS R
R—Y55F, HESMT 20—FRAICOARBEINTH LW, TOHET
tH., B0DFE 1325 0 ADIREIK. HEBM 1 2OIEBLYENIL. D



WO 2023/167001 1 PCT/JP2023/005452

[0040]

[0041]

[0042]

ES5O0DE2EH50BDIEELY H/NI W, HHEEHM1 213ES5 0ODE 15
25 0AICERENZDT, IBOKWE1HD5 O AILRIE I NI HEERM 1
2DERNLIE. BODOLEWE 2S5 5 O BICRFIN/WESIM 1 2 OPALIICEE
RC, HEF—F2 02— \WICH LFIFLEZICEBLITW,
B1285&UR1 31k, BES50DHETZHHS50AEE2EH50BDOHOD
EMEERIRNTHD, B1 21 TEBPETIE, B500FE2H95
OBIXHEEM 1 2OFRICHEL, BE5002D00DF 1545 0 ARE
EBM 1 2DEIRICHE L TW3, B1E250A%ZEBKT H2AR—H55&
HESHM 1 20MiRICEML TW2S, B1 3ICRTEREHETIK., B500
BIHDS50ABLVE2ES5 0BIE, HEEM 1 20DMEIKICAEL TW
%, Thbb, BE50DET1EH50ALEKT 5AR—H5 53, HWEE
M1 20—imICEAML, B500D%E 25425 0 BIXHREERM 1 2 DMIHRICAL
BELTW3,
B14ICRTLIIC. FHEAY R10E. 2D0E50. BLUThbE
S5O0ICENENRODIAFNAL2DDOHERM1 2% EATHEL WV, BESO0
BFUERRERM 1 20E/KIE. M4 TBERO 2SR L TR LRERRE
ERLCTHZDT, TOEERT 25HAE2EKT S, M1 1 1EHT 323K
LCERIBLAERAIE. B1 4ICRTAERFPEICHERARETDH S,
153B5 0O ERMELZ T LEAMTHY., M1 61EK150DE
—EfRTENTHY . M1 7131 50F — FIREEMTH 5, FFICFREAL
BMWAEBFEDOERNIEZ., M4DBERMI%ZSR L CGHIALALERFEELRL
THDDT, TOEERT ZHAE2EKT 2, COERBETIE. BE5005
1805 O A%ERT 2 AR—H 553, &S5 0ODRAIICEA> TRHET S
. BEEMARILY 3 0 DRHEIBASERINT WD, 184955 0ADIED
1&, BEEMT 201EE., F2895 0BODOIED 2 & DEFKIE. B4 T5E
MO%ZLRUTHBLAEAERFELRA L THZDT, TOEET ZHBAEE
B892, M1 13ERT1 322SR LU TCEHALALERSIE. B153ER1 7
IR AERFEICEERBAETH S,



WO 2023/167001 12 PCT/JP2023/005452

[0043]

[0044]

[0045]

[0046]

[0047]

Bl1 8k, MABREO—XEHELZ-IAEKTHY. 191k, K18
ICRTHHEEZEDO LA THS, M1 8BLUH1 QIRTHEREIL. V

T—/\WERFL, BEIE2EREFIE70&,. HET—F2A, 2B%
. BEIRRHFER 7 ORI INAY T —/\WOHBE 1 DOES alCEMI Ty
—/\WOE1DHES a BT 2EBDHE~NY K1 0A~10D &, HE
F—T2AEME~AY K10A, 10BICH##AL. FIE~AY K10A, 10
BONSHIET—72%0UNT 2MEBT— T HGHET7 2A L, HEBET—72
BAEMEA~AY K10C, 10DICHIEL. FFE~AY K10C, 1 0DMSH
EBr—72B%OINT 2MET—THEBET 2BEEA TV,

HEAY R10A, 10CIHH. M14%5#8BLTHBLEREAY K10
EEU#ENREBL, HE~AYy K10B, 10DIZ, M7%58B&LT&RBLE
HEEA~AyY K1 O0OERAUEBRAEELTWS, IET—F2A, 2BlE. AUH
HEBLTWS,

AEEBFETIE. Vz—/\WODE1ODES ald, T/851 ADBERINTW
BV, FRETNAADERINEFEN VW —/\WOEHR. T4bh5
FEFNAABETH5, F1OES a&lERFRDTz—/\WDE2DMHES5S b
E. TNRAZDHRINTWSG, FLETNAA AR INDZFIECHDIE
TRBRDOETNAAATH D, AERBPETIE, Vz—/\WiE, ZOE1D
@5 a N TAEORET, ERERET7 OICKFICERIN S,

EWRGRE7 0. Dz —/\WORBEBICEMITELAEHON—5—75
A, 75B, 75C, 75D&, O—35—75A~75D%R UEETEER
IHZH000—5—[MEREE (HRtET) 2EATWS, AEBRETIE
4o0O0—5—T75A~T75DMERITONTWVWED, 52FLEETILY
HEZVWO—F—DHRITONTH LN,

HEAY FTO0A, 10BIE, XHFEHMT7 8 AICKEIN, fIEBAY K1
OC, 10D, ZHEMT7 8BICZRINTWS, BROHEAY K10
A~10DIE, EREFE7 OILERFINTVWE DV —/\WOTRICEES
nTWws, TOSHEAY RT10A~10DI, 9 x—/\WOBERABICE



WO 2023/167001 13 PCT/JP2023/005452

FlXNTWE, AEBEFETIZ, 4 DOFEAY R1T0A~10DHERIFS
NTWBH, HEAY FOBIIAERMEICIROSNEV, —EEMETIE.
B—DHE~NY RORITONTE LW,

[0048] FFEEST— JHHAMET7 2A, 72Bid. ACEREBLTWBODT, UTF
MET—THIgHEE7 2 AICDWTERRT %, ET—THIGHEET 2 Ak
BT —T2 A0—mM’EGEINAT—TSEEHLY) L8 1 & HET
— 72 AR EIRINAET—TEERY ) —IL82&, HET—T2A
DETHEAEENT 2EBOH1 RO—5—83 %A TW3, T— /&%
HL)—I81BIUTF—THIRMYY—I82iF. V—ILE—486, 8
TICERETNERBINTWS,

[0049] T —7HATRY)—II82AKRHNTRIAMICEEIESZ&ICLY, #
Br—F2AT—TEEHL) -8 1 HASHFEAY R10A, 1 0BAR
RLTT—7EERMY Y-8 2IL&ELNS, FIET—T2AIE HET—
T2AOHEE3 atyz—/\WODE1DHES5 a%z@< &DICHEANY K1
OA,10BOLAICHIEING, V—ILE—986L FTED ML ET—
TEEXHLY -8 1ICERZIEILLY. IET—T2AILTVYYavE
MFIBTENTED, U—ILE—98TIk. MIBET—T2A%—EZEETHE
ZEIICHEING, IET—S2A%%2EEIR. T—THEEXRY Y-
82 NEEEEAELIEEIEILL>TEETES,

[0050] —EMEFMETIZ. HEBEEIR. T—TEHIHLY -8 1, T—TEHEW
Yy—)82, BLU®—ILE—486, 87 &IFRIIC, FFEF—F2A%
ZTORFAMAILEZ T —TEYRBEEZRFEATEHELL, ISICHOEREET
. TTHBEHLY) 81 EF—THEMY )-8 2DMEIE. HIC
BEINTHLL,

[0051] Dz —/\WIRDELDICLTHEINS, EHOO—-—5—75A~75D
Tz —/\WORBBERFELANS, ThbOd—5—75A~75D%[g
EIERZET, Vx—/\WELEIHE2, HET—THEKET 2A, 7
2BICKYMHET—T2A, 2BEHEAY RTO0OA~TODILEYARND



WO 2023/167001 14 PCT/JP2023/005452

[0052]

[0053]

[0054]

[0055]

. HEANY RTOA~1ODDMEEM1 21%,. HET—T2A, 2B% 7
I—/\WODETOES allfBLAITTOz—/\WDE1DES a%ifET 3

(o)

Fa U= EEM 1 2B L EDS ODERBREIL. 7V —/\OEAEAFE
THHEANY RICEAINTWSD, LR UAHEESM1 285 TESOD
ERTEEED T —/\DOITy VREMEBET 2/ODHEANY RICEHERTBET
HB, BIZIE. 20T ELDOIC. HERHMT 28LE50E, v z—
NIy DVEBIA> TEMLTE LW, HEESM1 2ICLYHET—F2
HEOT—N\WOIvy VEICH LS RAS, IEAY K101, KEIX TR
TEIIC, D —/\WOEBRFAMUICAD > THRET 5, HEAY K10
DHEAXANDBENE, BRLBWHEBAY RBEBEIBICL > GERI NS,

bR U= EEREIRE. AEBABT 2RMIFICSIT2EEOMBEET
PENARPEEBRTESZIEZEMELTREINLBEDOTH S, LR
MERREOELZ DEFHIL., BEBETHNIFHRICALDZIETHY., AF
BRORMIBRISMORBHEICHERL D%, Lad>T, AFERIE &
HINCERBEICREIND & IEAL., BHBEROHERICE > TEERS
NBFMPUBRICK S REEVEREICBRINDIEDTH S,

EX Lo ATt

AERIZ. VI —NQEQERICIHET — T ULNIT 2 DDHEBEANY
NICRIBRIBETH B, F. ARBIETDL D RFEANY RTEREHET
51ODMEZBICFIAARETH 2,
= DERBA

w JIT—/\

2, 2A, 2B WEF—7

5 a £=10M|

5b B20E
10, T0A~10D HEANY R
12 FRIEERH



WO 2023/167001

15
16
18
18A
18B
20
25
30
30a

INT DV TRIK
=

EA=E

PREEIR
HESM RIS
HEME

30b, 30c tERIE

32 R—IWRATS4VF v b
38 2Hh—h

45 REERM R b v /X

46 Rkl

50 i

50A HB1ES

50B  H2%a

51 A%

52 K=

55 AR—

70 EMR{RFFEB

72A, 728B BT — 7 HiatiE
78A, 78B X FFERA4

8 1 T—TEEHLY) -
82 T—TEIRY ) -
83 4 RkO—>—

86, 87 J—ILE—%
D1 55108

PCT/JP2023/005452



WO 2023/167001 16 PCT/JP2023/005452

D2 2105



WO 2023/167001 17 PCT/JP2023/005452

s5RIA1]

[553K1R2]

[553KIR3]

[55K1R4]

[E53KIR5]

[E53KIR6]

[553KIR7]

[53K1R8]

&a R D&

EWR=HET D-ODHE~NY RTH> T,

BT — 72 ERICE L TH LT 18 E 8 &

AIECHREEIM %= RIF T 2 IREBIM NI T &

AIECHRER MRV FIER I N, RIESHRERSMICHRENZNEST 2
TOF1I—9%lmEA.

RIECIREERM IS, MiREE T 2EMIRTH Y.

BUECHREERM I, RIS EEM BRI Y OMEEICERINTWSE
ICHRE LTWB, HIEAY K,

RIESBOMAIEEL., BEWIETTHS, BRIEICEHOHEA Y
Ko

RIEDEIE. AICHEIMOBLY ENIVWET1IBEET 25150
&, AIREIRLYBREIVE2IRBEZETZ2E2HA%E L. FILH
[EERAHIRUGEER 1 BRDICHERENT WS, FBRIE 1 £/ 2 (ICEEH DM
By R,

BUECER 1 BRid. RUECHREERMOAD R &H—HFAICEREINR
R—Y%Z280. BRKE3ICEBDOHEANY K,

BRI ANR—Y I, BISSHESM ALY ICERTERIRE TH D, F
KIE4 ICEBOFEANY R,

BISSHELH RIS i1d. RIESEBORMICED > TRHET 2 RHE%
BELTHY., RIBAR—TIIRIEREBNOBHRINTWS, BEKIE
4 ICEEEHDOHENY K,

BIECHREBM OMIRICEE I NAHERBMRA My /N2 X 5ICREAT
W3, BRIE1BEC6OWVWTNA—IRICEHDFEAY K,

ERERFT2ERRIFEE.

AIGEERERET 27200, BFXE1BHETOWVWT NN —IHICEEH
DEANY REfEATWS, IBEE,



1/13

WO 2023/167001 PCT/JP2023/005452

[E41]




WO 2023/167001

2/13

PCT/JP2023/005452

[B42]
W
2 30b 30a 30
N
: ( ) ,
\ \ N\ NN / N
/ | \ \ } Z !
%ﬂ)\}/%/
% %
S
38
CL /
32 N7 9
J |  ~——18A
16 — V71 mv15




3/13
WO 2023/167001 PCT/JP2023/005452
[E43]

12a

12a




4/13

WO 2023/167001 PCT/JP2023/005452

[244]

30a

[E5]

[E6]




5/13

WO 2023/167001 PCT/JP2023/005452

[E47]

30—

[E48]

[E9]




6/13

WO 2023/167001 PCT/JP2023/005452

[E410A]

—k [nm/nin]

e

JI—NLEDEHE

[E410B]

BAEEL—bk [nm/nin]

Jx—NLEDLE



7/13

WO 2023/167001 PCT/JP2023/005452

[E11]

30¢c

30b
[E412]

46

30b



8/13

WO 2023/167001 PCT/JP2023/005452

[E13]

30

46

[E14]

45

46\/\(

30a —__

46—

45




9/13

WO 2023/167001 PCT/JP2023/005452

[E415]

30—

30a

[E16]
30a °f
30b S
7
[E17]

30b




10/13

WO 2023/167001 PCT/JP2023/005452

[Eg18]

| A0D

78B

————— e

- ~

- -
-

DI S P S A U

P T - T T L - Ty
wort sl 1 . 1 ' [ \
[l S ' 1 I - .- '
~.5 1 . 1 6. 1
" ~ 1 1 1 L~ 1 '
4
:I 1 L v : e : 1 1
! 1 - -1 ISP TLae . 1 !
! - M- 1 (PR 1 i~ 1 i
"—"‘_ -l 1 ! 1 ! ' 1 bR P !
+ 5 - N ! 1 ) 1™ . N f
Mo~ T ! L ! L ! 1 ~~ 1 .
/ v ~ ! i I s I / P [ /
\ N 1 1 , N
[} \ | 1

.
~ o~
—————————



11/13

WO 2023/167001 PCT/JP2023/005452

[Eg20]

10




12/13

WO 2023/167001 PCT/JP2023/005452

[E421]

[E422]

502 500

z<{ 2 T =

N N

505 205 205 005




13/13

WO 2023/167001 PCT/JP2023/005452

[Eg23]

- 502

[2424]

W PRI

PR2

512

913



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2023/005452

A. CLASSIFICATION OF SUBJECT MATTER

B24B 21/08(2006.01)i; B24B 21/00(2006.01)i; HO1L 21/304(2006.01)i
FI. B24B21/08; B24B21/00 A; HO11.21/304 621B

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)

B24B21/08; B24B21/00; HO11.21/304

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

Published examined utility model applications of Japan 1922-1996
Published unexamined utility model applications of Japan 1971-2023
Registered utility model specifications of Japan 1996-2023
Published registered utility model applications of Japan 1994-2023

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 2018-195853 A (EBARA CORP.) 06 December 2018 (2018-12-06) 1-2,7-8
paragraphs [0048], [0049], [0089]-[0097], fig. 7, 8, 22-28
3-6
A Microfilm of the specification and drawings annexed to the request of Japanese Utility Model 1-8
Application No. 71785/1973 (Laid-open No. 21197/1975) (KOMATSU LTD.) 10 March 1975
(1975-03-10), p. 2. line 14 to p. 3, line 19, fig. 1-3
D Further documents are listed in the continuation of Box C. See patent family annex.
*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (a§ specified) ) o considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

«p>» document published prior to the international filing date but later than . &

e ] document member of the same patent famil;
the priority date claimed P Y

Date of the actual completion of the international search Date of mailing of the international search report
07 April 2023 18 April 2023
Name and mailing address of the ISA/JP Authorized officer

Japan Patent Office (ISA/JP)
3-4-3 Kasumigaseki, Chiyoda-ku, Tokyo 100-8915
Japan

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/JP2023/005452
Patent document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) Y (day/month/year)
Ip 2018-195853 A 06 December 2018 (Family: none)
Ip 50-21197 Ul 10 March 1975 (Family: none)

Form PCT/ISA/210 (patent family annex) (January 2015)



[EI R &

] B B
PCT/JP2023/005452

A. HERORTLI0FONE (BRFEHFIH (1PC) )

FI: B24B21/08; B24B21/00 A; HO1L21/304 621B

B24B 21/08(2006.01)1; B24B 21/00(2006.01)1; HOIL 21/304(2006.01)1

B. HEZIT > 7208

HE 2T o R NRER (ERRNAF2HE (1PC) )
B24B21/08; B24B21/00; HO1L21/304

BNRERUADBER CRHEZ T o722 BIZEENDED

HAREEMAFEQAR 1922-1996
HAEAREAFEARR 1971-2023
HAREEH =R AHR 1996-2023
HAE S AR AH 1994-2023

EBRAECHHLUAZEFT—EZN—Z (F—XRX—Z2DLH,

gm%%%%

HICHEM L 72 HFE

C. BE Y & L3805 01D 3k

B IND . . U, . _ _ FEd 2
e SIASORE  RU-MOEFSEET S & 2, TORET 5 EiOR: S REDES
X JP 2018-195853 A (MRA LS ERT) 06.12.2018 (2018 - 12 - 06) 1-2,7-8
ER3%0048-0049, E¥7£0089-0097, X7-8, 2228
A 3-6
A Hz&l%ﬁﬁ%ﬁ%ﬂﬁtﬂf?ﬁ% 717855 (A AESE A =S HRAREAR0-211975) OFE 1-8
ZIRA U - E RO OABRZEE L1 207 12 VA (REH/IMASLE
Fﬁ) 10.03.1975 (1975-03-10) 2E1447-3E1947, &51-3¥]

FAMTRERENE=TH4&E3 =5

[ oo s ic & scnisi s htn g V] 55y b7 7 30— 2 5lik% 20,
x BIAXEONT T — L LSBT (1 A S e LRT o T LY B8
N ORICEEO» D CET IR <. —BRIE K TS O %ggggfif< FEHIO IR S E R OERD /- i1 Al
B EBHI 0 T D D0 ERREEEC HEBHD5 ST o MESROA RO
L BRI T S T oo T USEFERRCEEX 5D
IR A % M 2 2D A S o X (REE v BICEEO» S XHTH T, é&iﬁt%®1thim
) Lo, GEEIZY S>THRATHHMATEIC &> TESED A
o7 DA X 2EUR. HA. BREICS R 2 WEEZBNDED
“p EERHEEAITC. POEBEEOIEOREB L A2 HEOHD @ R—AFY P77 IV -XE
BT AE XN Xk
G52 T UH [ R A 0 2 0D 75 3% H
07. 04. 2023 18.04. 2023
LB U HTHE HERDH DB (NHFTFEEE)
H AE &52r 7 (1SA/JP)
T100-8915 Uik FLA 3C 3221
H A=

FEERFEE 03-3581-1101 P&t 3324

FE= PCT/ISA/210 (BB2~<—Y) (20154 1H)




IR ] % B 5

N7V 77 3) =T SR

PCT/JP2023/005452

ClERE N ~#EH NFY b7 72U =30 ~#&EH
JP 2018-195853 A 06.12.2018 (77 2)—=2L)
JP 50-21197 Ul 10.03. 1975 (773)—=2L)

e PCT/ISA/210 (857> b7 7 I U—HBIED (201541 H)




	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 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - wo-search-report
	Page 34 - wo-search-report
	Page 35 - wo-search-report
	Page 36 - wo-search-report

