1~ WAFER- HOLDI NG RI NG FOR CHEM CAL MECHANI CAL POLI SHI NG APPARATUS Fi el d of
the Invention 5 The present invention relates to a vvaferﬂmwmmwwmwg for
a-chem cal mechanical polishing (hereinafter referred t

apparatus. Background Art In recent years, the production of «lsf$s has been

10 shifted toward higher integration density, i.e., to 256 negabits and,
further, to gWyRERtHOLDUNGadRENGONFOR acHEMICAB! EMECHANTUAE obofIghyRe! ity
of |ayers, sugg ggA ﬁéectri cC wWiring patterns and insulating |ayers, and
finer design PAEAT necessary for the realization of 15 higher
integration density of LSIs. Wien the lam nation and the formation of a

finer patternﬁggiisi E:;Haniousl ¥I carried out, at the tine of the

| am nation, t i st pattern on the | ower |ayer having

on its sur§ace concthes pmebearnvéresnationr alatals eedbs 20wpser-aolaihy _

exposure of a_kesis Specifical ly, when he. underl yi.ng | ayer as resi st

coating face Fé‘ﬁﬁotémf-l z%t , c&%ﬁ'igf_%rrp %&?%#?%%t iPS?H%’HJ% ngiIIS eé?ﬁggﬁfe

light fromthefeuvnedvte amd"CHRV¢xeppamaths.surface of the underlying

| ayer makes 'haﬂkéﬂ:.ﬁ#é%ﬁ forma resist 25 inmage with predeterm ned

resol ution. In-oraer ve this probleminvolved in the exposure of the

resist, various netbhodgecentf | yearsg the prodrctdon hefr &6Ist tast bagnf ace

have bee ev a |1 1 or flatti Ls.to
N glevehopedadidyadtld ey gggtgérwfoﬂ%mi% i B9 %8¢

use a 30 CWP apparatus an en uséd 1 n-so 16T ds. sign
rul e on the omggabdtsqand.crfurthens &o |glgabitss. r eThat laddpddome e@fiopt ed,

and this has igrdagde St@RIdtEAD! ol ! BN ALl PP okechibarss. St AF
apparatus is generally as shown in Fig. 71, erein g. 1A7sa
cross-secti on§legtEdcal Whginge patterns and insulating layers, and

finer design rules are necessary for the realization of
15 higher integration density of LSIs. When the lamination
and the formation of a finer pattern are simultaneously
carried out, at the +time of the 1lamination, the
formation of a resist pattern on the lower layer having
on its surface concaves and convexes adversely affects
20 particularly exposure of a resist. Specifically, when
the underlying layer as a resist coating face is not
flat, for example, reflection notching of exposure light
from the concaves and convexes on the surface of the
underlying layer makes it difficult to form a resist
25 1image with predetermined resolution.

In order to solve this problem involved in the
exposure of the resist, various methods for flatting the
layer as the resist coating face have been developed and
utilized. One of the methods for flatting is to use a

30 CMP apparatus and has already been used in some fields.
A design rule on the order of quarter microns or less
has recently become adopted, and this has focused
slgnificant attention of CMP techniques.

The CMP apparatus is generally as shown in Fig. 1,

35 wherein Fig. 1A 1is a cross-sectional wview along the
rotation center axis and Fig. 1B a top view. This

apparatus comprises: a rotating base 1 having a flat
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rotation center axis and Fig. 1B a top view. This apparatus conprises: a
rotating base 1 having a fl at 2 surface; at |east one polishing pad 2
which is provided on the surface of this“base and is rotated together wth
t he base; neans (not shown) for feeding slurry to the polishi ng pad; a

waf er-holding ring 4 (referred to also 5 as "retainer ring" or "carrier

ring") which sargaee;ded Ieasts 61@ef§511bhﬁn§0bh8h|2ngﬂl@f@haﬂ§ pebi;edads the
ci rcunf erence of sem onductor v? 3 and_hol ds the _sem conductor_ wafer
the siE 5 Je

3 on the surf8Be sehd 15, FeErtedunhrgrthesguihy

with the waf eth&0 ‘d’lﬁéi;l ngeanag (rhﬂ'! dshéhR) Walor! . fdb iRy | @1 udeRered i ehe
nmeans for gene %_ 9 rel atjve vibration between the olishin Ead and the
sem conduct or P \R/g EB rg ‘orfhl YRLepr bl atng FHBIs & 1 HredetRafdfos is

polished by aet dretgitned rotmg’ nqrba&ari*l\éfﬂl qunfgee)dlmai UiéYp'&:@v&.ﬁéd15

area of contact between tpe waf dthe O|ISI pad 2. Fig. 1Cis a
cross-sectionif vifew of 4 %‘Eﬁerﬁl%xaﬁfg} ag‘ﬁ’palséllrfé’u t khe

appar at us, theimﬁnﬁeranbe mmsaedeagmom‘mwtth&' pedfeihi BY Fatl 113@1@5 mefibe[] 30
5" provided o n si de hol di r|n and i i shed.
| nst ead of th%e}rﬁgﬁﬁgau?c‘??rprvé %’rhg %&F %het ol P?Priﬁggﬁﬁd,
for exanple, padnprasded acarnhgrbs uwhrﬂcho profg.etttdra wathr dgai waferthe
pol i shin ad ry hlng g aIIy conprise an

abr asi veg%ldrzd gr?%aﬁllﬁgl ﬂH f aﬁé(?cfsjc Ilkhet[jl hva% nregglneﬁa%&ﬂﬂ

di ssol vi ng a meaais | ﬁsbe‘r gen&m‘atdnlgderleé.;aetdveThvd.brarteoa wibedwean etireof

pol i shing g%‘iti%h hige ﬁ‘& Ta¢8 PheM¥eill %%'&u%%otzj hd£4ed; By oi)tll.i%ngglgvp

met hod, such as oxi pol'ysi i 5o
provided The surface of the wafer 3 1s polished by

rotating the rotating base 1 while feeding slurry to the

15 area of contact between the wafer 3 and the polishing
pad 2.

Fig. 1C 1s a cross-sectional view of another
example of the CMP apparatus. In this apparatus, the
wafer 3 1s pressed against the polishing pad by a member

20 5' provided on the inner side of the wafer-holding ring
4 and is polished. Instead of the member for pressing
the wafer against the polishing pad, for example,
compressed air may be used to press the wafer against
the polishing pad.

25 The slurry used for polishing generally comprises
an abrasive and an alkaline or acidic 1liquid for
chemically reacting and dissolving a metal layer or an
oxide layer. There are a wide variety of polishing
objects, the surface of which can be flattened by this

30 CMP method, such as oxide layers, polysilicon layers,
and metal layers. Therefore, a best suited abrasive or
slurry composition is selected according to the object
to be polished. Representative abrasives usable in this
slurry for CMP include colloidal silica, fumed silica,

35 precipitated alumina, and fumed alumina. In polishing an
oxide 1layer, in many cases, colloidal silica or fumed
silica 1s used. When colloidal silica is used as the



and netal |ayers. Therefore, a best suited abrasive or slurry conposition
Is selected according to the object to bs pol i shed. Representative
abrasives usable in this slurry for CW i'nclude colloidal silica, funed
silica, 35 precipitated alumna, and funed alum na. In polishing an oxide
| ayer, in many cases, colloidal silica or funed silica is used. \Wen

col | oi dal sil abgasivésedtne tde1BobhansigELidde a0l lgendalaldlyl | pRoliiced
general ly proguced fron1599iunlsilh%a e ((Na2Si 3) . The wafer-holding ring
i's provided f&F°RcEQAAPE FLLIAGAEeNNARRI%r conduct or wafer at the tine of

polishing 5 and ch@hgi mafaidhod@indf i fifndg hesp@roshidaest sée abchhatagyf ace

of the sem cond ar fer. At t time of oljshing, of the seq,conductor

waf er, the maggggﬁgpdﬁﬁﬁ %%ﬁ%fo §Qﬁsﬂ?ﬁ?éﬂ?50 Qctirt R tR@Ebﬁﬁﬂgﬁing

pad and tHhusand pchamsdialy anddahbregiebat ihger eher qpobeired hetaeabsmsiths | oss
t he waf.er- hal.d

has reached a_di val pe, i.ng ring shoyld he replaced

Ther ef or e, V\hg%&‘\zﬁgr%gl a{'#veﬁlbe nge{nlec&]IdHcltgrusgafgg. a #gte Ql e tﬂg

waf er - hol di ngpoilighinige ofaf the heledilecgnduictgri watsy dl yhabwaded -aodding this

case, the wafegr- 1 | di i hqul frrequent|ly repl.aced. In order to

reduce the abrgfét%1 o%qr&%s?’s,é%iajr}gtgng?gg?g? iwg‘%g‘oﬁ;gﬁ n%%f:ﬁ%téﬂl%sp?ﬁeag ft

resin. Convefthusnalishapdliahedi aasdf cabmaded: hol dhegefiore ,ar wheal uthea and

netals s a i L.u e s, 2 V, as fe t he
QH? %b&a%i%h oggtﬁ%ﬁfhg&ﬁgﬁggg_aFug%ﬂgﬁf'&glué] fhe %Efgﬁé

waf er being contam nated w I T Sohe Tases,
out er edge of hollddngafrdngc shioudds bei wepllaceidnt er nal circunference of the

Coneged 95" JapanceSHRERAoRal S0z Hhar SORP U Yoalhestolita s
waf er - hol di ngac&aderdadi fipr |the hwafonfkeldbnai ngngi nfhe wafleaulioldiag
abrasion resi s4iagceid SrhpRaYehbraed t Anatl hanefRi s heladieNd fRE aldaleerti Ng,
the wafer_is sonetines
15 holding ring should be frequently replaced.
In order to reduce the abrasion loss, a hard
material is sometimes used as the soft resin.
Conventional hard materials for wafer-holding ring are
alumina and metals such as titanium. The use of metals,
20 however, has a fear of the wafer being contaminated with
the metals. Further, in some cases, the outer edge of
the wafer collides with the internal circumference of
the wafer-holding ring during polishing, and,
consequently, the wafer is damaged.
25 Japanese Patent Laid-Open No. 187657/1996 discloses
a wafer-holding ceramic ring. In this wafer-holding ring,
although the abrasion resistance 1s 1improved, as with
the wafer-holding metallic ring, the wafer is sometimes
damaged.
30 Japanese Patent Laid-Open No. 52241/2000 discloses
a method wherein the inner circumference portion of a
wafer-holding ring formed of an abrasion-resistant
material, that 1s, the wafer-holding ring in its portion,
which comes into contact with the wafer, is formed of a
35 soft material. Since this wafer-holding ring is on the
assumption that the soft material used in the inner

circumference portion is abraded, the thickness should



damaged. 30 Japanese Patent Laid-Open No. 52241/2000 discloses a nethod
wherein the inner circunference portion of a wafer-holding ring forned of
an abrasion-resistant material, that is, 4he wafer-holding ring inits
portion, which cones into contact W th the wafer, is forned of a 35 soft
material. Since this water-holding ring is on the assunption that the soft
material usedpin Iéte%éﬁn%anc' f1eaHe foenﬁﬁepfﬁdri\f&hﬁi%xﬂlr aﬁsﬂertﬁsl&tﬂhgkness
should 4 be |l arger than that of the conventional wafer-h ring hi s
requires a sp&efgdl JEBIgnregYLres apﬁaﬁat-aéegeswmaisngmha@pnaﬁéusw di ng
ring. 5 SUMVAB)éi@EzIHE ItNYEWh@érAﬁgq_ﬁ(j_h@gr&ggt he present invention, there
Is provided a wafer-holding ring for a chem cal nechani cal pollshlng
apparatus, adapted for holding a wafer on the chem cal nechanical

pol i shi ng mppar atus, wherein td\eMMARY WF amge ofNvaENELoMef er - hol ding ring at
least inits portlgsﬁogalch can cone into contact with a wafer, is forned

of a resin conposit iBOi sitRg e | REeSedn  WHsMLoRi ghthere is

pol ybenzi m dapebeidEdi s waatﬁertwd»mﬂgg rrfgf @Fora £ heékdbalemeanatdkballs
pol i shi ng appfﬁ)gﬁrég can t damage to.a_wa ossess excel | ent

abr asi on resi ngXI UStedft ‘E?%nf?ﬁsﬁeilgﬁga G tRERNr eRy Ehe

resi stance, actemdealr educhah&pbaCeﬂiB[lﬂ.sthb aagpaeasagyenivhgrean r epki ze

[ f | i shed f F DESCRI PTI ON_OF THE ,DRAW NGS
E?;S Ercs tt%gfrgglcggilg rgﬁ?b kK %%%OI&%B{QA D& cHaf T aldhoit@fthg 1Bppdkst us,

wherein Fig. pAritdoan whiat banalcozrte)ssnsectdo@:rtalctwmmnd Rrgfed B ast op

view, 25 and typical, di agram pf, a sectional structu of . a
waf er - hol di ng r%&&daé%%ré S%ﬁgt?éb?ﬁ%ékﬁﬁn €6mpP1ing mot 'less’than
30% by weight of polybenzimidazole.

This wafer-holding ring for a chemical mechanical

15 polishing apparatus can prevent damage to a wafer,

possess excellent abrasion resistance, oxidative

degradation resistance, and hydrolysis resistance, and

can reduce replacement work and consequently can realize
mass production of polished wafers.

20
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a +typlcal diagram of a chemical
mechanical polishing apparatus, wherein Fig. 1A is an
elevational cross-sectional view and Fig. 1B a top view;
25 and
Fig. 2 a typical diagram of a sectional structure
of a wafer-holding ring according to the present
invention.
30 DETAILED DESCRIPTION OF THE INVENTION

Polybenzimidazoles usable in materials for the
article according to the present invention are
heterocyclic polymers possessing excellent heat
stability, oxidative degradation resistance, hydrolysis

35 resistance and other properties and can be produced, for
example, by condensation polymerization of one or more
aromatic tetramines and one or more aromatic, aliphatic,



I nvention. 30 DETAI LED DESCRI PTI ON OF THE | NVENTI ON Pol ybenzi m dazol es
usable in materials for the article according to the present invention are
het erocyclic pol yners possessing excell enp heat stability, oxidative
degradati on resi stance, hydrolysis 35 resistance and ot her properties and
can be produced, for _exanpl e, by condensation polynerization of one or

nore aromatigpt A Hﬂéa%oﬁgiiﬁereo dc’eélcéﬁgatéh re

het er ocyclic dlca oxy I'c acl ds, este ydri gﬁereof in
a one-stage ofnhwArigdage tm@@@s in meoaboséasaom;tttvmrq)tmsprogess

descri bed in S X egt gNo.
26. 065 andI 5 yﬁ% agsve &Nggﬁéiﬁgléll?,p%gés% 255 h%ﬁgyigegR%h %918355 55389,

3,433,772, 3,Batents, ﬁosmxemles 514§ eazseissawcnﬁwgt Ni0 1526 9265 and
4,312, 976,5 4, 78, S4batéfifl 49, 388 31@ h)%3 pro@“%bbo'iﬁ)ﬁr 0C9§S§§30§34

polyben2|n1dazoles are expl alned in chi'é t“and Ww
Wi ght, "Heat3R88PsB8AL I?%%r%Tzﬁéé}w&ﬂQxﬁQﬁM I? §§§ﬂ§H4NhtéFEAPSGO3PIenun1

press, New Yarko1983), pp, 1233@ 919322. Ageadgaaatlom JLPLI L, of LAg
aromatic tetraanlne ) with the aromatic¢, aliphatic, or heterocyclic 15

di carboxyl i c AePt%ePB8ster or a9ﬁ9&Flde1BF94ﬁﬁt¥QQ) t PERGRRR®S 4  Of
pol ybenzi m dap@h.?béﬁzﬁ.ﬁﬂdaﬁemégdarfeorex% ed 1PV [we ¢pitemrag, fergul a.

gayoNTZZ\}é_{ Hﬁx’é‘ig’}t‘% (Ignc? 0 .l l. IIWright “H%Ca)l\t{: /Resi/sl}:"an‘t _Ic’:oﬂ(mgi“sA[ ¥
Technologically Useful Materials,” Plenum press, New
York (1983), pp. 256 - 322.
A condensation reaction of the aromatic tetraamine
(I) with the aromatic, aliphatic, or heterocyclic
15 dicarboxylic acid or ester or anhydride thereof (II) to
produce a polybenzimidazole is represented, for example,
by the following formula.

H,N NH, (o] 0
™~ e I I
Ar + YOC-Ar'-COY
e AN
H,N NH,
(1) (I1)
/N\ PN
— ¢ ar C-Ar'- + 2H,0 + 2YOH
N/ /
Ty
H H

20 wherein Ar represents a tetravalent aromatic group and,
in the four amino groups, each two amino groups
constitute one pair and the two pairs are bonded to
respective o-positions of the aromatic nucleus;

Ar' represents a divalent aromatic, alkylene, or

25 heterocyclic group:; and

Y represents a hydrogen atom, an aryl group,
preferably a phenyl group, or an alkyl group, and not
more than 95% of Y is hydrogen or a phenyl group.



20 wherein Ar represents a tetravalent aromatic group and, in the four

am no groups, each two ami no groups constitute one pair and the two pairs
are bonded to respective o-positions of fhe aromatic nucleus; Ar’
represents a divalent aromatic, alkylene, or 25 heterocyclic group; and Y
represents a hydrogen atom .an aryl group, preferably a phenyl group, or
an al kyl group, andan e 5%.0 | | gy oup.

6 A - mxture of tV\% gltr:"xrtrzoﬁrg% gfgfr{a}'g(?cc{%egnrogae %%ﬁq)%nt@%ﬂg?&m%?% ?

di car boxyl i c H&th covpoenddngre ) digarbekydipe aglell. copponie eidalpl BEYOf
aromatic tetrgagbngs (kkg.> usable herein include conpounds represented by
the followi ng formulae. H2N NH2 H2N NH2 H2N H2N NH2 NH2 H2N NH2 NH2

wher ei n X represent 8pegifics examples oofa |amematiky| tekraaminesup(Elch as
(G-, - (3D) gsabie - Heddih?: 1R CTEAHAMB! | fol F4ERELAC b  the

3,3 4 4' t et r aam nobi phenyl . The di carboxylic acid conponent nay be (i) a
mxture of a Epddoudrg fOLRUARE| east one diester and/or 15 a ronoester,
(i) a m xturdiN RSLEHg and/ or nongse o, (ii1i) a single dialkyl
ester, nonoester, a m xed arply2 ?lekyI ester. The

di car boxyl I C E}_FN free acid or a
di phenyl ester.? V\he

Y regr esents |@2|N NH,
H,oN NH,
HZNQ—XQ—NHg

HoN NH,

wherein X represents -0-, -S-, -S0,-, or a lower alkylene
10 group such as -CH,-, -(CH,),-, or -C(CH;),-.
A preferred aromatic tetraamine is 3,3',4.,4'-
tetraaminobiphenyl.
The dicarboxylic acid component may be (i) a

mixture of a free acid with at least one diester and/or

15 a monoester, (ii) a mixture of dlesters and/or
monoesters, or (iil) a single dilialkyl ester, monoester,
or a mixed aryl alkyl or alkyl/alkyl ester. The

dicarboxylic acid component may consist entirely of a
free acid or a diphenyl ester. When Y represents an
20 alkyl group, the alkyl group preferably has 1 to 5
carbon atoms and is most preferably a methyl group. When
Y represents an aryl group, the aryl group may be
substituted by any inert monovalent group such as alkyl
or alkoxy having 1 to 5 carbon atoms, or may be an
25 unsubstituted aromatic, alkylene, or heterocyclic group.

The aromatic group may be any monovalent aromatic group



20 al kyl group, the alkyl group preferably has 1 to 5 <carbon atons and is
nost preferably a nethyl group. When Y represents an aryl group, the aryl
group nay be substituted by any inert noioval ent group such as al kyl or

al koxy having.1l to. 5 carbon atons, or may be an 25 unsubstituted aromatic,
al kyl ene, or heterocyclic group. The aromatic group nmay be any nonoval ent

aromati ¢ gr ouofmbar Ny aetalibidly ng1 ! lridieualanges except Al ope.
t hy% g I'C

val ence of the aromatic group w ydrogen. Speci exanpl es "of € aryl
group i ncl udevalppegylofyr the, axromadpier hgroup owptht trwirageges oSpphifiyt

, d t T I ' f b
Shenyl oroup. “Refipep) R the Wy Vgddin INEidad) o BHEREE WR SR on
process i ncl uB8Ppthvdr @reUno dthrgeokypes ofcipienydi igraupsphasnd three
di car boxylg c @ﬂ,gg, O(fl‘_e._égiy’lj?| rgggsl.l phﬁg g%#i%%ig 8% I 3G ?fv\%felt%iggad' to

8 carbon atons and (i11)” heferotyclic Irc-acid erern
car boxyl grouBhP§Y& g4BY¥Pi-t uent on carbon atons in cyclic conpounds such

as pyridine, pyraziggithpian aicudisiyie bNiRNe18an2Bd Y dhe 13bove
Di carboxylic acids usable as the free_acid or esters include, for exanple,

the fol | owi ngPAPBHELEEN dPEQFBSRy| 1BCABARs. (Lhcparematig- odtoprbormbRe HOC
HO2C CORH  CQOabi dsPCRkii3C ehidprhen i NnaXcheBbRyeALS asidsf i npheaRe¥B1YN
ConneCtlQHJMAg?ipﬁgtgged%%%g%%kgl%%tQ%Tg;“iaving 4 to 8 carbon atoms,
and (1ii) heterocyclic dicarboxylic aclds wherein a
carboxyl group 1is a substituent on carbon atoms in
cyclic compounds such as pyridine, pyrazine, furan,
quinoline, thiophene, and pyran.
15 Dicarboxylic acids usable as the free acid or
esters include, for example, the following aromatic

dicarboxylic acids.

CO,H

HO,C CO,H
QG O~
HO,C
CH,
HO,C
oW
HsC~  CHg

wherein X represents as defined above in connection with

20 the aromatic tetraamine.
Specific examples of dicarboxylic acid compounds
include isophthalic acid, terephthalic acid, 4,4'-
biphenyldicarboxylic acid, 1,4-naphthalenedicarboxylic
acid, diphenic acid (2,2'-biphenyldicarboxylic acid),
25 phenylindandicarboxylic acid, 1,6-napthalenedicarboxylic
acid, 2,6-naphthalenedicarboxylic acid, 4,4'-diphenyl



Speci fic exanpl es of dicarboxylic acid conpounds include isophthalic acid,
terephthalic acid, 4,4'- biphenyldicarboxglic aci d,

1, 4- napht hal enedi car boxylic acid, diphenPc acid (2,2 -biphenyldicarboxylic
acid), 25 phenylindandi carboxylic acid, 1,6-napthal enedicarboxylic acid,

2, 6- napht hal enedi car boxylic acid, 4,4'-diphenyl 8 ether dicarboxylic acid,

and 4,4 -di phgepbrt huebbBbxydhiear BeXyl, | Caff! da, A"CRIphBRYY | EHEB%@HEEC

acid is the nost preferred dicarboxylic acid in the production o

pol ybenzi ni daQE‘JF@rBQ&Ilé@ A& r oG BheBst dsophtbgdics agigkehs the
invention. ThRodtCaRopetiéd adi¢acddRY1It 48¥YabaniSeHel Hrfaud MMt o8f
about one nol iE terns of the whole I car boxylic acid conponent based on
one nol of thBOLEPERELMLAAZLIZaHSEE aHwERRr fTeRe 363G (R 9%%%H bR the
reactants g n prepeaitf iaveakyonri zati on systemcan be easily determ ned by
a person having ordinary skill in the art. Specific exanples of .

pol ybenzi ni dazol es, TRfi Sfcaxpoxydis: arldbCoNPepRnbnBey he Hitpd imcpbde:
15 poly-2, 2' - Giophenylgme) abodt - bbRenzingidazph e; teppky- 22" - £I0é phahyhene- 2
tr,2 0! ')-5,;'-bi enz-_inidai Ie;I§§%¥-2,2'-(bkﬁhenylene-4" 4 "

')-5, 5' - bi benLPRPAEYILE, 36 gol‘iﬁ osient . bapeds: on; r pREt HIRY n@fny tBRe) -
3",5;'-p-phefybmaeiﬁ,StgbghamlhebdaZ?hfwever, the optimal ratio of
2,2'"-(m nyl ene)-5,5"' - bi benzi m Qle/2,2' (1'' L

3''-trimethyl Fﬁ&é‘f?i?f‘&ﬁe) ihga Sgec-%‘é(lﬁ- pﬂgfz'l:\‘ﬁ"%ﬁéfh;}gf%' SYPHNZiGRHab8 e
copol yner; 25eds2ly( mMegeamylresi)bP, @ -peitsnri hadangl @rdinaty 'skill in
5,5'-bibenzinkgg23%% copolyner; poly-2,2'-(furylene-2""',5

"')-5,5"-bi benzi'mdaZol e; poly-2,2'-(naphthalene-1"',6 '')-5,5"-bibenz-

i m dazol e; Specific examples of polybenzimidazoles, which can

be prepared by the above methods, include:

15 poly-2,2’'-(m-phenylene)-5,5'-bibenzimidazole;

poly-2,2'~(biphenylene-2'',2"''')-5,5"'-bibenz-
imidazole;

poly-2,2'-(biphenylene-4'"',4''')-5,5'-bibenz-
imidazole;

20 poly-2,2'-(1"',1'',3"'-trimethylindanylene)-

3'"",5'"'-p~phenylene-5,5'-bibenzimidazole;
2,2'-(m-phenylene)-5,5'-bibenzimidazole/2,2"'-
(1'',1"",3""-trimethylindanylene)-5'"',3''-(p-phenylene)-
5,5'-bibenzimidazole copolymer;
25 2,2'-(m-phenylene)-5,5'-bibenzimidazole-2'"',2"'""-
5,5'-bibenzimidazole copolymer;
poly-2,2'-(furylene-2'',5"'')-5,5"'-bibenzimidazole;
poly-2,2'-(naphthalene-1"',6'')-5,5"'-bibenz-
imidazole;
30 poly-2,2’'~(naphthalene-2'',6'')-5,5"'-bibenz-
imidazole;
poly-2,2' -amylene-5,5'-bibenzimidazole;
poly-2,2'-octamethylene-5,5'-bibenzimidazole;
poly-2,2'-(m-phenylene)-diimidazobenzene;
35 poly-2,2' -cyclohexenyl-5,5'-bibenzimidazole;
poly-2,2'-(m-phenylene)-5,5"-di(benzimidazole)-
ether;



30 poly-2,2'" -(naphthalene-2 '"',6 '')-5,5"-bibenz- imdazol e;
poly-2,2'-anyl ene-5,5" - bi benzi m dazol e;
pon-2,2'-octanethylene-5,5'-bibenzinidaz3le;

poly-2, 2" - (m phenyl ene) -di i m dazobenzene; 35

poly-2, 2" -cycl ohexenyl -5, 5" - bi benzi m dazol e;

poly-2,2"-(m phenyl gg =§y§"=ghﬁgﬁ€ﬁ§ﬂbﬂé§05?5'eﬁm?ﬁéngimidazole)-
poly-2,2'" - (m phenyl_ene)-5,5"-di (benzi m dazol e)- sulfide;
po|y-2,2'-(n}ﬁﬁéﬁiﬂéme)-5,5'-di(benzinidazole)- sul fone; 5

poly-2,2'-(n}phenyl§a§y=§»5"=@m¢933ﬁymbﬂa;ob¢54-a&gbaaeim@ah!oieg-
"-(n}phenylenel-S,S"-dl(ben2|n1dazo|e)- pr opane-2, 2; and

pol y- et hyl eneS¥1598€3 '+ (m phenyl ene)-5,5' ' -di 10

(benzi mi dagol e) et hypeng-3,2" Ci(-bhbsiytase)-5he' dasbbenzbnndazB1the et hyl ene
group is left in the final polyner). Anong them

pol y-2, 2' - (m PREAPPERe) - 5, 5' - bi benzi i dazoles is preferred as the pol yner.

Pol ybenzi m dazol es polyabl,e’fo(mupBenplihe)wsf er- -4% (behdimngdakzBdedccordi ng
to the present invention can he specified by intrinsic viscosity. The
intrinsic vi8E8BPRY6f %pol $BEnzi m dazol es suitable in the present

invention is 0.2 topdl@rephgfienablly20262t 6-imlphknygenenab, 5’ ' -di-
bnd hi gh Tompf BE0EN L a8P P AR Y AeAe lade bEOpeFerEs THTE maiheai ABHOLon at
hi gh tenper at boed. ihnthenerthlylenlee girionipt isf lefablia ther Kiimg 1ppeSeros
ol ybenzi m dazol es. 980G’ oSslPa: i on BPLSoRyAr v BRE BEVANES) 8 Bossi bl o
for facilitabilhgnzhmidazioileg. iBoprafereed kst dhes podymegood chemni cal
resistance, conpresghebnahbEnIiiz038d suitable for use in the wafer-
15 holding ring according to the present invention can be
specified by intrinsic viscosity. The intrinsic
viscosity of polybenzimidazoles suitable in the present
invention is 0.2 to 2.0, preferably 0.6 to 1.1.
In general, polybenzimldazoles have good chemical
20 resistance, abrasion resistance, and high compression
strength, and these properties are maintained even at
high temperatures. In general, the 1limit of stable
working properties derived from this nature 1limits
applications of molded products of polybenzimidazoles.
25 The incorporation of polyarylene ketones is possible for
facilitating the working. Polyarylene ketones have good
chemical resistance, compression strength, and
mechanical properties although these properties are
generally not superior to those of polybenzimidazoles.
30 Further, polyarylene ketones are available more
inexpensively than polybenzimidazoles. Therefore, the
use of polyarylene ketones as a component of the resin
composition can lower the cost. Preferably, however,
when a polyarylene ketone is mixed with the
35 polybenzimidazole, the polyarylene ketone 1is used in
such an amount that does not sacrifice the above

properties of polybenzimidazole.



mechani cal properties although these properties are generally not superior
to those of pol ybenzi m dazoles. 30 Further, polyarylene ketones are
avai l abl e nore inexpensively than polybédklnldazoles Therefore, the use
of polyaryl ene ketones as a conponent of the resin conposition can |ower
the cost. Preferably, however, when a polyarylene ketone is mxed with the

35 pol ybenzi m dazolgy1§ QP% ai¥£gﬂgsk§§99fe'f u@ﬁg %PeséHEhiﬁveggPﬁgt

t hat does not sacrific ove properties o enzrmdazo

Pol yaryl ene kéF%ne§°Esaﬁﬁ@Piﬁ tﬁb°§¢e§eﬁreﬁﬁ0§ﬂdrbﬁ farmulaor exanpl e,

t hose represented by formula O Il x ° JY Jr wherein x, y, and n are each

an integer. 5 Typical polyarylene ketones are those represented by formul a
1 0

1 and y|is 1, polyﬁ her et her
ket on8ket one 10
is ket one wherein x is
2 and y is 1. Amon then1 polyethér et her ket ohe ("PEEK) is a crystalline
t her nopl ast i cCWReERAR ¥av¥ngaBRoBeftPesashnanaintegpst yet her ket ones. 0 |

(V) n (Vg 15 Pol ﬁ pleae phigaes 1enef qkeff&rescaaw houd ¢ gr?géﬁﬁé&t

i nvention are §o|y ket one or pol yether ether ketone.
conposi ti on uf¥d PﬁmPﬂé\&ﬁ¥}1H%PﬂFﬁbn X is 1 or 2 and y iS 1 or 2.

Specific examples thereof include polyether ketone (V)
wherein x is 1 and y is 1, polyether ether ketone (VI)
wherein x is 1 and y is 2, polyether ether ketone ketone

10 (VII) wherein x is 2 and y is 2, and polyether ketone
ketone wherein x is 2 and y is 1. Among them, polyether
ether ketone (PEEK) i1s a crystalline thermoplastic resin
having properties similar to polyether ketones.

@@_@ .
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Polyarylene ketones useful for carrying out the

present 1invention are polyether ketone or polyether
ether ketone.

15

The resin composition used in the wafer-holding



11 ring according to the present invention contains not |ess than 30% by
wei ght, preferably not |ess than 50% by jeight, of polybenzi m dazole. The
i ncorporation of polyarylene ketone is possible for inproving the working
5 properties. In this case, the polyaryl ene ketone may be wused in such an
amount that does not sacrifice the properties of polybenzi m dazole. The
anount of porjagylaceordinge tixsedhehopresenti sinresfteiarbl womdiaimsr enot han
70% by wei ght ; r eharahly Lo ng;m 1 sin
conmposi tion U%gggl ﬁhtgheg\?/gf 5 melqcﬂ eprllt ng aaCSOCéP 3¥°t :Pog\ghggg?eggﬁt{);

i nvention maywedghker OéonPQﬂHbGnHémiﬂégpﬂe O heFhe eslnsoupabaéiher eph

i nclude, for pgxgaPYEenBOkKtBNde 1 PPIAMHG MEdle. 1 ROLYYIRY! tie QBL-

pol yacet aI poI §he£r1¥farelne sul fldel CB ﬁaﬂﬂhyl ene tn%p?: lﬂ%l ate gher
sul fone, Yol 9§8Pﬁ§‘n' espol ?Ehéh}lseﬁf@W| dde maliganyiene ketene elpm(ybgl ass.
These resi n Tabehl s S 0 A WRBAnLD tANEN MY hdridaes Nehe

sacrifice the effect of the 20 present Invention resin conposition
used in the wWRFEPEeR6AEENg o i nPustans yldazalie presdihe | n\?@mlifﬂ'-n ne$

contain a f'bb@gai-?iehgpk@\é'o% HYRE %vfe%xstalrgcepféaﬁe %Bt giﬁlgor

filler used in_t resent invention is not 25 partic |mte

exanpl e, so f &Pags 7Pﬁebéfb(‘)’\?é9hdbj aare Araferahly Mt W%ﬂ’e?hé’d 50%| bYs

i nclude gl@sswelighers. carbon fibers, graphite, boron nitride, carbon

bl ack, titaniumoxide, and silicon oxide. In this case, the proportion of

the filler incorporZf8d 5851 eCOAMRNS}E ti®T oHSRE, el h&ﬁ‘%OV@S?r\ABPéﬁELngrmre
preferably norimgr eacbhﬁﬂiﬁg%ﬂy V\ﬁh@htprdsﬂsdﬁ'le 1SRNt IGMPaRiyt | Qartha.e.

content of inpurit als is bly | ow fromjhe viewpoint
avoi ding the 885?591 mﬁ‘ﬁﬁnr&s Sgﬁ?ﬁ Fﬁﬁyﬁ/Puﬁ?%Eﬁsger Peipg u§8 ‘term
"inpurity net &bs" rekampleo rrepatLyiml:late,ar epplganitfieimide, polyvinyl

15 chloride, polyacetal, polyphenylene sulfide,
polyethylene terephthalate, polyether sulfone,
polysulfone, polypheﬁylene oxide, polyallylate, and
epoxy glass. These resin materials should be used in

such an amount that does not sacrifice the effect of the
20 present inventilon.

The resin composition used in the wafer-holding
ring according to the present invention may contain a
filler for improving abrasion resistance and strength.
The filler wused 1in the present invention is not

25 particularly limited, for example, so far as the above
object can be attained. Preferred fillers include glass
fibers, carbon fibers, graphite, boron nitride, carbon
black, titanium oxide, and silicon oxide. 1In this case,
the proportion of the filler incorporated is preferably

30 not more than 40% by weight, more preferably not more
than 30% by weight.

In the resin composition, the content of impurity
metals is preferably low from the viewpoint of avoiding
the contamination of wafers in the CMP process. Here the

35 term “impurity metals” refers to metals that are present
in wafers and deteriorate the properties of the wafers,
although the type of metals varies depending upon wafers



in wafers and deteriorate the properties of the wafers, although the type
of netals varies depending upon wafers 12 to be polished. The inpurity

nmetal s include the above netals in any ion, salt, and sinple forns.
Such inpurity metals include iron, copper, chrom um nickel, sodium
potassium cal cium magnesium and lithium The 5 content of inpurity

nmetal s in thetpeden sEIDSIsdd | ONTHEeAmputiithe met£Is hahelager it agpevéli ng
to the present .ipvention is preferably not nore than_100 Bgnl nnrg

preferably nofehdte tihnddy pPh 9P or 81 tro 30fhe SiMPdEcofiPERE - of PRPRIri ty
-netals of 10ifpari€e§i met@IROSiddNNde | MPBAHI, T Yofpled!,S didonuni £NRAYERel f rom

each conponent Qf the resin conposition, or alternativel be renopved
rom the whol BOR&ERN . BOSASEIN o PALHHI (JoABEEE R m e L LERARRY 1 T

pol ybenzi r8 dazoheeas afmimputdgomeitalef imhethestesihd composition used in
t he present inpventjon by_any hod w,thout particular lipjtation, apd
exanpl es of n&Pho%be ugégﬁﬁ'Pgiaéﬂgs fhBPuqs® grh%?ﬁod£ﬁheghﬁn Pﬁﬁﬁ?? y
nmet al s presentinventhenf oisn grdfiemayionwdaotar mosepatlzared 10y fppht,r amona; a

met hod wherein_i npuri nmetal s_are, 20 mpved from pol ybenzi m dazole in a
powder forn1b?reggFFbgynBO%tgPFg gpg@t??cPPV'or magneti sm a net hod

wherein a solution On drdeer soohowérpbhgbenntentaehl tmpurityemetdlsi 0 a
cation e an resify.a rei ' [ t al re se

Geing a il al thRer it Hy oBRRdaLe 08 q ArpafREl esAi) fadL b RRBLR . .
converted by &mwomci ccach satdmpoment ar efsolthlel e Hesiwat ecomposibiven, al evhol s
whi ch are poo yb i 'gﬁgm , o] by se I on
of the sal ts?liﬁgégqgfﬁgdsﬂg&e g{%oq} escr fﬁedéfénrh\]\gglg%esghggs Pgtgé%{1
Lai d- Open No. ce0pesdtionz. \Whampumd tyesimetedipodiay orbeisetenavede fredent

i nvention conpghypedzifiiazE2ePOBEN 20t hgin' NeBnpBRkKRCNEEM 560! Fesin

I mpurity netals fmy be renove rom
15 composition used in the present invention by any method

without particular 1limitation, and examples of methods
usable for this 1nclude: a method wherein impurity
metals present in the form of fine powder are separated
by filltration; a method wherein impurlty metals are
20 removed from polybenzimidazole in a powder form by
utilizing static electricity or magnetism; a method
wherein a solution or dispersion of polybenzimidazole is
treated with a cation exchange resin; a method wherein
impurity metals are separated using a metal chelating
25 agent; and a method wherein impurity metals are
converted by an aclid to salts that are soluble in water
or lower alcohols which are poor solvents of
polybenzimidazole, followed by the separation of the
salts. These methods are also described in Japanese
30 Patent Laid-Open No. 208699/1997.

When the resin composition used 1in the present
invention contains a resin component other than
polybenzimidazole, impurity metals may be removed from
the resin component or from the polybenzimidazole-

35 containing resin composition by a method selected from
the above methods for removing impurity metals from
polybenzimidazole.




the resin conponent or fromthe pol ybenzi m dazol e 35 containing resin
conposition by a nethod selected from the above nethods for renoving
inmpurity netals from pol ybenzi m dazol e. 3 The pol ybenzi m dazol e used in
the wafer-holding 'ring according to the present invention is preferably
poly-2,2" -(m phenyl ene) -5, 5" - bi benzi m dazol e represented by fornmula 5

(VIT1) wherein mrephesepbiybifz fRU888006 PRsYAEriZathan. whkeR-hk8ding
waf er - hol di ng ring according to the present invention contains polyaryl ene

ketone, the F&NGol JSFYFLHRI kdConkhes RFasalitabl)veBLieRheks ePRefekabdte
represent ed bypohg-mybka -(M-phéhng 1ealk)ensi nivd denl-amiaaiz0160Mepeisentdged in
the present (nvention possesses excellent heat resistance, chem cal
resi st ance, ré@i PO Pesi st ance and other 15 properties and, in addition,
excel l ent mbrasion resistance and, thus, is very suitable as a nmateri al
for a wafer-hotding ring for a CW appar at us, ich comes into contact
| I shi | p.the wafer-holyding ring according to the present
P 6 wafer ol di ring at Jeast inits
| . is f¥¥hed of a resin
conposi tion conpri sy I ght of pol ybenzi m dazol e.
Specific exanples of the structure o erfhol ding ring 25 incl ude:
one wherein a surface |layer formed of the above resin conpositionis
provi ded on a part of the surface of a suitable core material; and one
wher ei n t he wwhlegeimaive refpalegiend sr ithg idedgreerod pblymerdizatdonesi n
conposition. 30 We surface Jor of resl ositi S
provi ded on the surﬂggg o#ﬁ%(xﬁé?gg ﬂ&idﬁﬁb rfﬁﬁ’ §é&8rd288p to'! He
present invention contains polyarylene Kketone, the

10 polyarylene ketone 1s preferably polyether ether ketone
represented by formula (V).

20 i nventi on,
portion, which

The polybenzimidazole resin composition used in the
present invention possesses excellent heat resistance,
chemical resistance, radiation resistance and other

15 properties and, in addition, excellent abrasion
resistance and, thus, 1s very suitable as a material for
a wafer-holding ring for a CMP apparatus, which comes
into contact with a polishing pad.

In the wafer-holding ring according to the present

20 invention, the surface of the wafer-holding ring at
least in its portion, which can come into contact with a
wafer, is formed of a resin composition comprising not
less than 30% by welght of polybenzimidazole. Specific
examples of the structure of this wafer-holding ring

25 include: one wherein a surface layer formed of the above
resin composition is provided on a part of the surface
of a suitable core material; and one wherein the whole
wafer-holding ring 1is formed of the above resin
composition.

30 When a surface layer formed of the resin
composition 1s provided on the surface of a core
material, the surface layer is formed at least on a
portion which probably comes into contact with a wafer.




material, the surface layer is fornmed at |least on a portion which probably
cones into contact wwth a wafer. 14 \Wen pﬂe t hi ckness of the wafer-hol ding
ring is equal to or larger than the thiék ess of the wafer, a polishing
pad sometimes cones into contact with the wafer-holding ring. In this
case, preferably, the surface layer formed 5 of the resin conposition is

al so provi dedWhent bhestthiiekaessl ofhahsmfvifdwIKb g NEind id Se@@ali €6

whi ch can cone_ into contact wth the polishing pad. Fig. 2 is a, typical

di agram of a SBcfiPS9ST Eﬁ?%c?%?etbﬁcﬁﬁgsﬁaf -ﬁgPdWﬁﬁ i'ndf* Pﬂl#F%EFQ 10
(sectional vipal, sometimgist cones iimtdﬂec'bnlﬁ&btsivﬂﬂ:tﬂﬁﬁ@&g&ﬂéﬁ"—?h@hﬂhgg ]
ring, that is_,j.8 a C ich can _cone into contact with ,a wafer. and the
upper side isréhafac%€o€h¥%ec%?%é %ﬁ?gﬁr?gf¥fx %etﬁuﬁf%%?r}QY?rngFmﬁa is a
t ypi cal dﬂhgraﬁ1®hearssdni@wmbosmirmmwﬂsLaksaﬁpmbwmd&ﬂ-&mlﬂhegsurﬁg?e g
wherein a surfac I r#ﬁﬂ 0 e, l.esi onpasi tign has been forne
on a core naté?igPe7%%%ﬁfﬂ4é% S é%%ﬁgh%éh g%n%ﬁgﬁﬁoqlﬁh}éhnﬁ%%t°3W?h a
wafer, Fig. 2Bnte gonyprtawithaghenpodishisgcpadnal structure of a

waf er - hol di ng ring reip 20.a surf yers6 formed of the_resin
conposi ti on has bé@%gforgedggn % cgiﬁiéﬁkﬁi%ﬂa T f%ce?eﬁﬁfeﬂa%an
cone i nto conshruchird aofaf ethe ardafert+helfiing whriiag. can ImoneFigt o 2

contact wig h k Shi Fi 2C4 s .a i gal diag f ect j.ona
struct ur\g({)f gsgg#%rénéggf%%gﬁ)ﬁg ?ﬁl%gg\f‘\ﬁzlrteisnigﬁe&\%ho&eés%rﬁ S%e Sg!fdsea % re
mat eri al 7 hatheesrpfardradfiing hringur ftivat | dper Bs faor fimde ofwhtilwh r eann f
conposi tion, Fid+olldg | ' a e ;QQQI ucture o
a Vrr\lg.f er- hol diéﬂlger iH%Sot ﬁgﬁh%te%% cﬂa?gff grhir:%éd%g? ﬁ# ressl'jfsl&é 3:8é a
conposi ti on 6faffrPRethe; flfpewhhphappafdkad §RoANCARTERY. 1C, the wafer

does not come into gpgtaciawiid the ﬂ?ﬁiéai”néiagféﬂe b£Ce50f gbBR1onal
mafer-ruﬂfg ngs%kggtukg tQ%S éﬁﬁ¥2fé¥¥%olding ring wherein a surface
layer 6 formed of the resin composition has been formed
on a core material 7 only in 1its face which can come
into contact with a wafer, Fig. 2B is a typical diagram
of a sectional structure of a wafer-holding ring wherein
20 a surface layer 6 formed of the resin composition has
been formed on a core material 7 in its face, which can
come into contact with a wafer, and in its face which
can come into contact with a polishing pad, Fig. 2C is a
typlcal diagram of a sectional structure of a wafer-
25 holding ring wherein the whole surface of a core
material 7 has been covered with a surface layer 6
formed of the resin composition, and Fig. 2D i1is a
typlcal diagram of a sectional structure of a wafer-
holding ring the whole of which 1s formed of the resin
30 composition 6.

Further, in the CMP apparatus shown in Fig. 1C, the
wafer does not come into contact with the whole inner
side face of the wafer-holding ring. In this case, what
i1s required is to cover only a portion, close to the

35 polishing pad on the inner side of the wafer-holding
ring, with the resin composition. Figs. 2E to 2G are
sectional views of such wafer-holding rings.



is required is to cover only a portion, close to the 35 polishing pad on
the i nner side of the wafer-holding ringE with the resin conposition.
Figs. 2E to 2G are sectional views of s h waf er - hol di ng rings. 15 Wen
the wafer-holding ring conprises a core material and a surface resin |ayer
provi ded on the surface of the core material, the core material may be

formed of a hard nawrehal the S@afatfdf&mdalngcommy comsrbséd tae porer
art. Specific ei nglis of naterlaJﬁqusable herei n i nclude:. resin naterlals
gh&a

such as pol yal§ kePBfe, 8pctIF i l¥eH a@TWIARAE nPP ckh8ri de,
pol yacet al , psehypghesylchetisel togde, nmlﬂe)tﬁld]er ehéecorkenytariRal Virdiypybene

t ht hal at | vet ul fone,, 10 sulf ol | ene_ oxi de,
pg|r$2| I yfia'fl e?fgﬁ@e&ia&i{g 315&'5"2“‘%% hsool a’F‘ﬁﬁ? gggnﬂ PMeRLY  Heednd
cer ami Cs. Hheiabawelpmﬂnﬁeﬁrﬁssrﬂyehifmdnéx&mﬁmée offthatéesl aby aﬁabl$ab|ed
nmet hod, and a rface formed _of _the_resin conposition s t hen forne
on the 15 surpgggggf }hgiﬁggé nﬁFSgPa|ma¥ﬁ5183Ffa88 ay&F nBY H&ryﬁ8pﬁed
on!y on a faphptmhech pohr$mLGGCJ(nnﬁyamidwimnda \Mnbmyvnnyi ochaotade,
rglﬁgdcggefh;Bbg a gkggpfgtég e*%%génga &$H3%§ur acenﬁéggﬁ
| ayer may be k@ftmm bypahyehhyhenle vtelmmttlpm'tate:ul q:ro]]ylemrteai i sn,‘lfbne I

| e, ' a Ie |n c vent
Co T epary o BoTRBhYERAes PRIRIEIGe okine PHPRHILPLS. & ofd
waf er - hol di ngeppoKy, @krss hemerlteam Rucdd alse a:bauirmg aﬂlﬂent:bttdniumr and
i nsol ubl'e in EQ%aﬁnﬁ.'c\éem Thé gﬂ&‘?@ tRat8ELEES! I CHPARI4 ! A t %Te L3RLY

the filler, er wt ersing agent, 1s 1 ncorporate
t hi ckness of MA&esdadacbyl agersuttaple er%ﬂwdnotamias§ t rsawrfa@em flayert he

vi ewpoi Nt of #8kinalALLr ¥he3GANASLOMPHEEL ELbANGS  PbAAlHO Mt W 2dRMEON
resi stance, and hydrolysis resistance of the wafer-holding ring. The

15 “surface of the core material. The surface layer may be
formed only on a face, which comes into contact with a
wafer, and on a face, which comes 1into contact with a
polishing pad, or alternatively may be formed on the
whole surface of the core material.

20 The surface resin layer may be formed by any method
without particular limitation, for example, by
dissolving a polybenzimidazole resin composition in a
solvent to prepare a solution, coating the solution onto
the surface of a wafer-holding ring, and then heating

25 the coating. When a filler insoluble in the solvent is
added to the resin composition, preferably, the filler,
together with a dispersing agent, is incorporated.

The thickness of the surface layer 1s preferably
not less than 50 pm from the viewpoint of satisfactory

30 abrasion resistance, oxildative degradation resistance,
and hydrolysis resistance of the wafer-holding ring. The
thickness of the surface layer 1s more preferably not
less than 100 pm.

When the whole wafer-holding ring is formed of the

35 above resin composition, the wafer-holding ring may be
formed, for example, by a method wherein a powder of the

polybenzimidazole resin composition is sinter molded



t hi ckness of the surface layer is nore preferably not I|ess than 100 m
When the whole wafer-holding ring is formed of the 35 above resin
conposition, the wafer-holding ring may b&® formed, for exanple, by a
nmet hod wherein-a powder of the polybenzim dazole resin conposition is
sinter nolded 16 into a'desired shape, or by a nethod wherein the

pol ybenzi m dazeite re§| A eEAHGE | tghgg,é S &l | Q,tyl Z%dl\/bh%&: rdep@??,%]%q_lnl el fe whi ch

are then |nJect|o de into a desired shape for the
pol ybenzi ni da®P§) g d-“essé-lnosé’d’mploérité#&rrplié Pellgtdzede Pat ent

Lai d- Open No. p&hb&(b’elgﬁé.lwdsJﬁﬁiﬂﬁs%r@tﬂ@énl-ih‘iegiﬁan %1&%68:3.6%&9%0 and
may be used i ﬁ%fnt |nveﬂt|on the wafer-holding ring

formed by |n1§@F| 3Rerg, M QiPHCBP§BP§§| ﬁroﬁhﬁoP@éﬂ@ﬁ@ﬁémﬂéﬁéﬁéels 10
preferred 5r0numhﬁvéEﬁf@lﬂﬁs@ﬁoﬁéﬁ”'ﬁéﬁ'éﬂaﬁb@e 'Gkﬁcﬁéggnéyédbﬁﬂent
EXAMPLE The ;PI %ﬁ“ih ﬁﬁ vrther illustrate the resent

i nventi on. eﬁ‘?al 4145073304, -apd qispanese rRat Lag@aPRenses
wer e eval uat euof omgalamaslllmor eﬁ:ldsmcﬁe Geledmar tie! e%'e%thi‘ﬁ'v@%téio%' ze of
11.3 mm x 10 forne @Pgﬁ following materials a to h were

provided as spger ne €AY &<3 BgrtF&HQha9ﬁngf3rmFﬁ1cPﬁés§n6ﬁ0$99nto
800 m was promlodddngn ortaiep| Ameotporeadonof otfheﬁ©9.|5('aﬁﬁ9§.bn6&t feltana. jhe

proj ect edy or br ht 0 cont act counter material 25

i mer sed |(ﬁ a %t%rerr%ﬁnd ﬁg(gmr ottglFed ?‘1’%°ja‘bm%l Phg Latbhbtavinge $peéci nen
to neasure thénabpagponmqidingThe abr asi on Ioss was evaluated in ternms of

the degree of a reduction in height of the projected portion (m and the

degree of a reduction in central sectional area (n2) 30 of the projected
portion. Further, the sectional form EXAMPLE

The following examples further illustrate the
15 present invention.
Example
Materials for wafer-holding ring for CMP
apparatuses were evaluated for abrasion resistance.
Columnar materials having a size of 11.3 mm@ x 10
200 mm formed of the following materials a to h were
provided as specimens. A projected portion having a
thickness of 500 to 800 um was provided on one plane of
each of the columnar materials. The projected portion
was brought into contact with a counter material
25 immersed in a slurry and was rotated while applying a
load to the specimen to measure the abrasion loss. The
abrasion loss was evaluated in terms of the degree of a
reduction in height of the projected portion (um) and
the degree of a reduction in central sectional area (pm?)
30 of the projected portion. Further, the sectional form
after the abrasion was inspected.
Testing conditions were as follows.
Contact pressure: 300 g/cm®
Peripheral velocity: 0.9 m/sec
35 Abrasion time: 8 hr
Slurry used: Acidic slurry, W 2000, manufactured by
CABOT Corporation



after the abrasion was inspected. Testing conditions were as foll ows.
Cont act pressure:
time: 8 hr Slurry used: Acidic slurry, w¥b00, manuf act ur ed by CABOT

Corporation 17. Al kaline slurry, SS-25, manufactured by CABOT Corporation
Counter material:

Eval uation material: a. Pol ybenziygfazn! es(lgi'r@ZO-ESUz@Qi manukactured by

300 g/cn2 Peripheral velocity: 0.9 msec 35 Abrasion

| C 1000/ SUBA 400, manufactured by RODEL Inc. 5

Clariant Japan K K.) b. 50% by meig?t of pol ybénzi m dazol e + 50% by wei ght

of polyether ether ketone (CELAZRIL

AR §orparafakl act ured by d ari ant

Japan K K.) c. PolycsuleetVeaperish:licmogbastsredody RdnBeRkthida: byd:
Pol yphenyl sul fate (TECHTRON PPS, manufactured by N ppon Pol ypenco

Limted) 15 e.

VI CTOREX) .

Linited) h. Al unina®Here

Pol yet her et her l&QQﬁﬁaFﬂﬂEEK NATURAL, manufactured by

Pol ycagbanaheibnomgearhanat e, manufactured by TAKIRON Co.,
LTD.) g. Polyoxynethylgyg éDurapon nanufzctured by 20 Ni ppon Pol ypenco

Shrtdazels SSELAZQLE J-60 e mapPEaskigad by

formula (VII1py Charient! Uapasr €.&s )follows. 25 Table 1 Materi al

10

15

20

25

b. 50% by weight of polybenzimidazole + 50% by

welight of polyether ether ketone (CELAZOLE TU-60,
manufactured by Clariant Japan K.K.)

Ltd.)

c. Polyimide (Vespel SP-1, manufactured by Du Pont

d. Polyphenyl sulfate (TECHTRON PPS, manufactured

by Nippon Polypenco Limited)

e. Polyether ether ketone (PEEK NATURAL,

manufactured by VICTOREX)

f. Polycarbonate (polycarbonate, manufactured by

TAKIRON Co., LTD.)

g. Polyoxymethylene {Duracon, manufactured by

Nippon Polypenco Limited)

h. Alumina

Here polybenzimidazoles a. and b. are represented

by formula (VIII).

The results were as follows.

Table 1

Material Reduction in Reduction in

of height, um sectional area, um? Sectional

specimen S5 25 W 2000 SS 25 W 2000 form
a 42 117 109333 193939 A
b 6 69 223000 295000 A-B
c 127 116 322344 477247 B
da 679 648 1827636 1738210 C
e 57 64 1122440 1407161 B
f 767 684 2078273 1977000 C
g 637 637 1556363 1335400 C
h 0 27 69000 81000 A

Here the sectional form after the abrasion was

evaluated according to the following criteria.



Reduction in Reduction in Sectional ofheight, msectional area, n2
speci nrenSS 25 W 2000 SS 25W 2000f orm a42 117 109333193939A b6 69
223000295000A- B c127 116 322344477247B d6® 648 18276361738210C e57 64
11224401407161B f 767 684 20782731977000C ¢g637 637 15563631335400C h0O 27
6900081000A Here the sectional formafter the abrasion was eval uated

according to the foplowHy £hhéepbotidd s Tgﬁee%j%gtﬁ]dem%ﬁéti&?

projected portion was al nost  maintal ned, or oth ge porYPgn was
slightly roun8é®osB: maintagmeder 19Hn ofheawd sgr othet exiger thagtimnd wast he
internal circuifghengerbhaaeefl, were likely to be abraded. C: The edge
portion of the projected portion were significantly abraded and no edge
portion was |eft. TRe Jh&eedggupoztdenw ahathehersiestiesh pesttemnaad 10

of pol ybengi mréazol £t &LRARI N DECRAd ForfdTP AdieledRS @véresu:FﬂE%H 4 that of
resin materials which have hitherto been used as materials Tor
waf er - hol di ng2PFAged¥fhe abrasion resistance is next to that of alum na.

Further, since thechaigld dgel fores6R 62 (P WFectd®l Bokfi8R werbear
of wafers bei ngg(r:lggt amnated with netals and, in addition, the outer edge

of wafers is f regadlyTRbTaded, Bpd Per eAge PREKICRaMasaleStor t he
sectional form afteheahbaveoesulieswahow- liakei REer abagddonr dedd stanthe
Thon the 187 oPEhoPHTHGeREATARZ A RGP IR pEese ~CATBRBLOAORS usBd I or
CWP appar at usesperior to that of resin materials which have hitherto
been used as materials for wafer-holding ring. The
abrasion resistance is next to that of alumina. Further,
since the materials are resin compositions, there i1s no
15 fear of wafers being contaminated with metals and, in
addition, the outer edge of wafers is not damaged. The
results further show that, also for the sectional form
after abrasion, the wafer-holding ring according to the
present invention undergoes no significant change in
20 shape by abrasion. When the wafer-holding ring according
to the present invention 1s used for CMP apparatuses,
these properties are useful for reducing the frequency
of replacement of the wafer-holding ring required as a
result of a change in shape.



t hese properties are useful for reducing the frequency of replacenent of
the wafer-holding ring required as a result of a change in shape. 19
CLAIMS 1. A wafer-holding ring for a chent®al nechani cal pol i shi ng
apparatus, adapted for holding a wafer on the chem cal nechani cal
pol i shing apparatus, wherein the surface of said wafer-holding ring at
least in its portion, which can cone i@gtorgentact with a wafer, is formed
of a resin conposition conprising not |ess than 30% by wei ght of

pol ybenzi m dazole. 2. The wafer-holding ring for a chem cal nmechani cal

pol i shing appar at u51acmor@hf@rimomﬁh@1 iin@h%@ rla t BRemi 881 NmeRARAS Ehh ON
further conpr|5ﬁas 3H§nnre t han 70@6b pol yaryl ene ket one.

The waf er - hol &° faRP %FQﬁﬂﬁncﬁﬁ %PEaPOlﬁéPBsmrﬁ?%@%a?ﬁtﬁQe'

according to @hammcalor méch\adihe_rc%dln pbh.ﬁ.s'h@.%bn ﬁp@iﬁ%*thlson fvaketiagh CQHRri ses
not nore than_ 40% b f afiller, fer-hold ding ring for a

cheni cal mech&4F QPeypB |Sﬁ?ﬁ§ a%%ﬁ?ﬁfﬁglgbﬁ%rdF¥Eﬂtc??ﬂE%Qﬁﬂ$ Wier dtH t he

filler is a gpessibnherwhicikachan domer ingbaPurtot DRLIER aNikaF&e, garbon
bl ack, tltan|§nloX|de or silicon oxide, 5. The wafer-holding ring for a

cheni cal nmech&SFEEA CHBI?smqﬁjﬂnﬁﬁmgﬂﬁéF%&%OFBWH§1§$n5n§“Hhe1%$SCFQPHB 1
to 4, wherei 30& dyr vedghtesifn podydenzdmidadzeflet.ne resin conposition is

i oh an_coms. i nt 02 cBREaBRERFT o4 O4RPCF 1BHG RS 22 CPAMLEALs BeGhadeotess

than 50 m 6. poidshdher -appatiratusi rgdording heai aﬂlajmectnamméreml ithlei ng

O o e R0 SRR, ey 0 bR R 908 by
welght of polyarylene ketone.

3. The wafer-holding ring for a chemical mechanical
polishing apparatus according to claim 1 or 2, wherein
the resin composition further comprises not more than
40% by weight of a filler.

4. The wafer-holding ring for a chemical mechanical
polishing apparatus according to claim 3, wherein the
filler is a glass fiber, a carbon fiber, graphite, boron
nitride, carbon black, titanium oxide, or silicon oxide.

5. The wafer-holding ring for a chemical mechanical
polishing apparatus according to any one of claims 1 to
4, whereln a surface resin layer formed of the resin
composition is provided on the surface of said wafer-
holding ring at least in its portion which can come into
contact with a wafer and has a thickness of not less
than 50 pm.

6. The wafer-holding ring for a chemical mechanical
polishing apparatus according to any one of claims 1 to
4, wherein the whole wafer-holding ring is formed of the
resin composition.



