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Field of the Invention: This inventiomw relates to a fixed abrasive 2003
polishing tool (hereinafter "an abrading plate" ) for polishing, and %U'\'e

particul arl abradi ng plate for polishing an object to be polished,
such as&ﬁl\‘wm‘mm@m tor water, in a flat and mrror-like state. Description
of the W r e EEHED SBRAS INiEt FOLSHING &888d i nt egrati on of

sem conduct orésidevi ces, the line width of circuit interconnecti

narrower, and the device size to be integrated therein has becg%ﬂ@ﬂ”‘@ﬁmﬂmﬁ
This may require the step of removing a f filmfornmed on the s

sem conduct or wafer by pol iB%%OtU&‘IDf C&t &F YR e thereof . X%ans
cherr cal *ahETERan I DG FEiFRE (O devi co i s perforred. This type of
and a top ring. AnDbretr elcpanpctiakEs P8 A FERLYCABkRl vERRE LREREON
pressar e rom 1 ne oA L ApkaS R LA B0 F R B B

polishing phaticu{asl ! red an td-ddidy (AR 30d LBe kARG B9 bBYake &8
polish the surface of  the object to be polished into a fl'at, mifror-1ike

form The ghopeidenedi behBVRAPr ACeTH iRSNHACHD POk S& Ngiwhid ef sapPhndng a
polishing liquid ( slurry ) containing a | arge anmobunt of abrasive particles
to a rel atmietyrsbike abttaséve cloth. 1 - 9 JUN 2003 Thus, this process is
probl ematical in terns of pattern dependency. Pattern dependency refers to
the fact thescaiptieomgof athpaRekarednAthe seni conductor wafer, which has
exi sted before polishing, results in the formation of ml|d irregularities
after polishing, thABsTPKENYg Y%A 1 fVebiRt the JBcHiarssst f EREegrak HeBs o fThat
is, irregularities with small pitches |lead to a high polishing speed, while
i rregul ari FPBECMEFCIAF JEVICESHES edBSb-AFh 85\/%&%% h@tgﬁﬁgafleﬁntﬂ-ﬁnt he
result that _the fast polishin ortions .and the slow.pqlishin rtions
toget her  TRALIAETORG RETFT AL Ao 5RC AR 0 5L FF Foht AMAI e e bR GEE I he
pol i shi ng i e t S| V. t.h. ( i J €.
proj ecti ongggﬁtgé (f%n?(fg%re gs]'si gﬁégé#afk%q%rl&éeggﬁg ??gésfpﬁeﬁo%%g %gfllm _
di fficul tyehpndghd\WHM s@rFacedblesd s&hfcsiaR{nGld Qb by gf,li%p%nfgueet' on
np

that only the projections are polished away to bring co e at ness, and
at this tifBatpoh ithll \gr fHcd €nBYBAECd. As means of this surface flattening
or planarization, polishing by means of a chemical and mechanical
polishing (CMP) device is performed. This type of CMP device
has a turntable provided with an abrasive cloth (pad) thereon,
and a top ring. An object to be polished is interposed between
the turntable and the top ring. With the turn table being kept
under a constant pressure from the top ring, and the abrasive
cloth being supplied with a polishing liquid (slurry), the turn
table and the top ring rotate to polish the surface of the object
to be polished into a flat, mirror-like form.
The above-described CMP process performs polishing
while supplying a polishing liquid (slurry) containing a large

amount of abrasive particles to arelatively soft abrasive cloth.



On the other hand, study is under way about polishing of a sem conductor

waf er using so-called fixed abrasive particles (an abrading plate), i (3
abrasive particles, such as ceriumoxide ( Ce®2 ) , fixed with the u_s% QM[HB
bi nder, such as phenol resin. Polishing with such an abrading plate is
advant ageous in the follow ng respects: The abrasive surface is hard unlike
that in cohUBfti drikS CRBOCEARs, 18 h@ LOdieditisd ofint HeIRS e@fl aPRttEEnar e

pol i shed preferentially ile the depressions of the irregularities are
pol i shed V\ﬁi?lﬂeag???%ul t}?,awgSrPh ePSNGYe 958 st $headipdto Bhthi AN

Functi o ehbF Gae-h RN 9201 PRI, SARET PR R RO T 3128 SRASSERy 2003

i i i | et. . i fl f . A i, i h
D et hoSek3nE TR GEL b | TPkl el B euhRee, clbnbliSe ' T LRS1ge
any nore. {Lﬁré\ggi%wﬁeyosgs%ekngowigmﬁg,a%@%' R e"éjo(gfffféuf§et%
polishing T1qu slurry contal ni ng | arge AMount’ of abr asive

partiC'eS,olB’E'a@an?fﬁéé{n@l&@ﬁeég‘!a“f ! £é1atjbfP§%@P£P§9-l&%ragth small_

environmental problemis |essened. Polishing By using an abrading p

however, ppseshébachal tOW NLIPbellieREhg!dpddie, HRIPESI LM 10l iRk 8 ng
plate is such that the binding force o? a binder for binding abrasive
particles lar§egitdhes dbaasio/e 1&t boCliesifynép@dd y waxhi Bhé rsult that

sel f-produci ng effect during polishing. Imediately after dressing, a

rel ativel ythegliapbl pehiing isgeeo ritdoalst ainde d.heHoyvlewerpo Biss pbhdg Shopgions
proceeds, the polishing speed decreases, failing to obtain a sufficient
pol i shi ng spaether nreselcate bheafoubrbtvmpepl the mildh arregubandtngsforce
of a binder for binding abrasjve particles, the abrading plate is brittle
as a whol eBeEiAes, t e B RANPRUAEES ued99 Fheepbrpradgcelosbhr épativel y

hi gh pol i shi eed i.s obtained., However, not only the projections, but
al so the d@‘brg%ég%ngm&?‘ t ke AEOYRCHOPSes2RE he sARPERES 5PNGioAdhi EBE are

al so polis . r.polishing, a.conpletely flat surface is difficult to
obt ai n, arg]g]g?%‘gﬁégﬁ]g% 'e?ﬁhvl\ﬁst Rogbgggﬁfgft Cé%ﬁeté’ &Ha?é&%‘f}r%q i‘%%?'?ﬁﬂed
addi ti on, _ i pl ate mgyri i S | f-st 3 tion
t hat progriggﬁofga%%?i ?%itrqgméutﬁbﬁhf itglaerf‘élﬁ%%%%@tz%? e?[tl%ZItl%s ﬁéﬁ %?t%ﬁﬁis\/ t he
proj ect i ongré oIy Rt _aebaP:Heaqsaﬁi@gl cdhpadicrorphahesshowidad haisekiqst op
function is in a relatively narrow range in which the proportions o[fn a
bi nder, abpabiskiparis ctesmimadedpores are well bal anced. Such 3 - 9 JUN
2003 an abradi ng pl ate does not necessarily provide the desired polishing
speed stability anfinstk¢ ehzendiand ststeslyf dis uhdeabpegt aboubeppbdisshad.
Materials to be polished range widely, including silicon substrates,
pol ysi | i coPf fid msemadgpPaduritps, WALF| dts ¥19 mso-gad Liagt efdsmdecabuoasiivger s
conprising al um pumor c er. materials. Produci ng abradi ng, pl ates, which
&

have st abi PHtLoFeHAFS BHGEPe ®Le4E)3f dcory2RERPL¥RAPAEEEFLEEY c8UCANd
sel f-stop net i.n response to these varjous objects.ta be polished
have been %/lyﬁc%}alﬁ%o&‘lqldﬁ EQF 2) g o= °I\RE 6\|§’+ﬁg‘e§we§8ﬁ as
invention[pﬁén e :conpl | isn i of, e r ing. cir tances.
Its object 1Is %% gﬁ%\c}lﬁ:’de aﬁgggggcji’?ﬁg "gﬁma esfutg:ﬁ p%ﬁi g%?lln%glvﬁ cﬁ)licrggcrﬁa 15
sati sfact ofdbynexdedid i atid 'fto)il‘?)fwi"i‘\gp‘i}'e's?%b%g :SPeRE, a5t &Pive surface
characteristics, and a self-stop function for various objects to be

pol i shed. #s fHarst uasprettvdt tihecobAveRtionaiscde f i xemhsabeasi gfﬁof@&h’ébhgg
tool (abrading plate) conprising abrasive particles, a chemcal, and a

bi nder f orobitite npritduwm bdr Bsiee P tpel Eshahdot &t ederi £Bl v | ogei her thsi nce
the abrading plate is conposed of the abrasive particles, the chem cal and
t he bi nderdephesshwnmd odl tiban e guppliitdesdar e g lpid heshivig hf d DAT L dvel &y adi ng
plate itself to a surface of the object to be polished. Supplying a

sur f ace- aci? vidhafg@lsodsitiehé lehesssalis ¢asy exmpplite immkBspendpogsohl eheo
exhibit the self-stop function that once the projections of the

i rregul ar i e9RROBKELYD| PEhEdcaBrathng nel ate f aBereeverat ttdieeds el bgsbep of

polishing automatically stops. Alternatively, an oxidizing agent or a
r educi ng a@gpﬁt;%n emerges 1n the following manner: Polishing of the



4 - 9 J UN 2003 incorporated as the chemcal into the abrading plate,
whereby a solution of the chem cal is supplied to the surface to be-g jyy 2003
pol i shed, as in chem cal and nechanical polishing with a polishing liquid,
so that chem cal polishing can be carried out . The use of such an abradi ng

Bnd &' | UDBESIRC L & ST LN Ao rf e 5 BB FERr nhk 6158 BORP or med
abr ast ve 1% PF0s A4 Sgmaena SRRNAY ITHF SoBP GBS THNG ARG AL g ves

i cr o1 abAaPEoR B AnE PRGN P e BRYBRAPE: EReAl (UG hbOw t h
abr astve RAATCRES CRF B8 9 LRt a0 sorr b AEEnAEY S hiidg LaPFeni ng.
sen condatP sl had bATLAR B PREFSLan: WA oanersred ‘o araRend® A,

can be pr %W%“tﬁgcdeﬂhﬁﬁqr?%nﬁr%{n{%rﬁaﬁsE&'oﬁl% alky asigseaiticle

aggregates may be enclosed in capsul es. For exanple, the abrasive particles
with a large part'ﬁéﬁisﬂhiﬁﬁ% andl ddhenghiRsdpea Paid il fse WindwaysPpl popasticl e
size are enclosed differently in two type of capsul es, and disposed in the
abradi ng plras €o116REEH YD HIISLdivd: T¥PESe @fomfg‘@@ ties sarHeapuhdiagdhfseeent
uses . If a higher polishing speed is needed, the abrasive particles are
rel eased aid yputhothabecloapsimdancdntraent i timdear fer hbndinyealpaasicees,
so that the abrasive particles with the large particle size can be applied
for self- paduciles tis hlighsuthecebfasiveIpdiMi@DES mbnbeapdyi skkedbitfaa
fine pattern needs to be polished away, the abrasive particles are rel eased
from t he @psinrpdusting nehfes he dswdinderrabli i ve. padigddatedy t ahterhe
abrasive particles with the small particle size can be fed to the, surface
to be pol IFiRF1e BherftivRlyY bgllg%l%%%ﬁs?hn‘éaﬁélﬂe&. 18y QBLILNRY; a
l'iquid chgrical can be gLaged in the brqﬂfng gLahe. Thusé a,liquid
sur f ace- adlIWR Hyehf, PPOFSBXAAREOCTHI® v e BPESBAPT TRECAT ST Re Bl at e,
and a |iquid oxi dizi le o i,Nn : 0 ip the
abradi ng e e S e R R E S ot Gas R

the surface-ac agent provides t

sel f-stop afrPB_Bﬁciae'ﬂng%ﬁéﬁ@h%@h%ib&z%ind@ﬁfﬂi%b‘@ﬂ % biffeRelOsYRgiRE an
aqueous sol ution of "hydrogen peroxide ( HZO2 ) in capsules |eads to rel ease

of the aquantssisad Wdraiddfed)ydhegabrpdiay geader isgbpottshi ag, atdhies by
making it possible to oxidize, for exanple, a netallic filmto be polished,
whi | e perfaimmengheohbshshyespant trles edsdliycakblérdrodokeni aatepat Lsbilng,
together with polishing using abrasive particles. The abrading plate may
contai n plhikdl P9péshdhgcaRRacksisambidags ur aHovppes  ofn@pSiles HR§¢ have
i nclusions of, different conpositions. Since the cagsules have

el tist on I T PuoADES! HOMEPTA HRes. Does! br 8URYSESHBEREOhese
el o e SO D AU €1 Lo U9k AL oL Pl SRR O
G Spersanta | B PR, I o G B AL RN 000
Pﬁ:}g?i”gné%ﬂ&glé?@lﬁﬁﬂiwcéﬁ’éd BRLR LhAPY-Lhe; suidace AFhLYE ta8aN! shén

an abrading plateminimally achieves the self-stop function that

progress of polishing automatically stops after polishing of

only the projections is completed.

Hence, an abrading plate showing the self-stop function

is in a relatively narrow range in which the proportions of a

binder, abrasive particles, and pores are well balanced. Such



6 - 9 JUN 2003 The capsul es may be such that plural types of substances
are enclosed in single capsules. A second aspect of the invention is_gg UN 2003
met hod for polishing a substrate with the use of the abrading plate f rJ
polishing as recited above, wherein the abrasive particles and the chem cal

o1 ocoss. - AmASRELI §LOEEnBP S At FELP Lk RGDEPVERE Gt bBY

s por for et - aILogrere AEPBEHEY ARl o e SR ERECeRiak B daT Lee T ©
St o |1ty BT PR RN e R o R ke b e RO EM B 9t e
Functf on. TRa bR S e P aRm a6 e B TRt AP 8P orenly br Chert K37 € can

be shown ‘%Tftercitcié/Q.Ji>i-msT,h%nﬁbﬁfﬁgei‘egn%@%ioﬁf’%ﬁfﬁ% éf(%ﬁf]’:’f@fng REYERt ages

of the present Tnvention wl e appar ent owi ng” description

when takenyd ne@peenghtopiM s h theodcsOnPany-adi dyawiRgeswhiahidd | Mstéat es
preferred enbodi nents of the present invention by way of exanple. BRI EF

DESCRI PTI @\ 0 1Ty DRAVINGE inlgGpded 5 saticEwcsohemidcahhyasbewipgias,
structural exanple of an abrading plate according to an enbodi nent of the
i nvention;ard 8elZ-stop fupwtibhysin akispgnaespo ayhalre/@nridus ebJedthl 26003
FIGS. 3Ato 3G are views illustrating a nethod for producing the abrading
pl ate of thwe prlessmd iaventhesn EirGualllys difiiemldchematically showing a
structural exanple of an abrading plate according to another enbodi nent of
the invention; FIG 5 is a view schematically show ng a structural exanple

of an abrading plate according to still_ another enbodi nent of the
i nvention: SLﬂMARY OF THE INVENTION

The present invention has been accomplished in light
of the foregoing circumstances. Its object is to provide an
abrading plate for polishing which can satisfactorily exhibit
stability of a polishing speed, step characteristics, and a
self-stop function for various objects to be polished.

A first aspect of the invention is a fixed abrasive
polishing tool (abrading plate) comprising abrasive particles,
a chemical, and a binder for binding the abrasive particles and
the chemical together. Since the abrading plate is composed of
the abrasive particles, the chemical and the binder, the chemical
can be supplied during polishing from the abrading plate itself
to a surface of the object to be polished. Supplying a
surface-active agent as the chemical, for example, makes it
possible to exhibit the self-stop function that once the
projections of the irreqularities are polished away and the
surface is flattened, progress of polishing automatically stops.

Alternatively, an oxidizing agent or a reducing agent is



FI GS. 6A and 6B are each a view schematically showi ng a structural exanple
of an abrading plate according to a further enbodi nent of the inventiaqogl;JN 2003
and FIGS. 7A and 7B are each a view schematically showing a structur;

exanpl e of an abrading plate according to a still further enbodi ment of the
i nvention. DETAI LED DESCRI PTI ON OF THE, PREFERRED EMBODI MENTS Pref erred
enbodi mentiNHRHR Y% Sén ENen FERMLEALWLNFO nblie LRPERIERT AP T JERSF $PWi t h

S AR Bl B
gﬁghi glses,peo%}fglﬁ s _aLg (—:,\]T‘P(él SEFWécgls r&) c@gggf:ﬁ]}e agg%(%,lsalhhn% B"ilg erlaéis*}, 15
Coget hor | or et S T AHEE yf Rharcitn 1 001 FRTIGAAHRRC L LA A LR SHERRE -
13 8l Chodon oReSE snih BRI S R E P S W TV e e B e 11

are 8 - 9 UIN20Q3 JUMR:3RENS h808 6o TRAY hhAea apiRs] venPArdhsbess
having a diarmeter of, for exanple, about 0.35 um which have been granul at ed

to di anet eferpfcdl tahd @ecan ildalagbualhling §Bheei gl faggeagas esvef iahsut 20
to 50 umin dianeter are easy to produce. The material for the fine

abrasive pijéectescd degiaisoed de (CeOz), alum na (A1203), silicon carbide
(SiC), silicone oxide ( SiQz ) , zirconia ( ZrO) , iron oxide ( Feo, Fe3™4
) , manganese oxi dehé Nb@asiMe208a)ticheganeyi uhoori dbr@shity® )partakdieum
oxide ( Ca0 ) , bariumoxide ( BaO0 ) , zinc oxide ( 2n0 ) , barium

car bonat e 39BaEDEtys . Filagenduppy aFgredatekef fiascabragiygpraarvécles
particles are fornmed into | unps or aggregates, via a weak binder such as

ethyl cel 150082 by ZEheiing Raph §ifpaPTahieramakt el ar 2¢2Peed| hoan
P

abrading plate es. it _possiple to su a | arge, amount of fline rasive
particl es HtfTh TP L & sstﬁl‘fla%cg'&{‘{v)crb%r pcg) Js‘heed?mﬁ h%?’%%%ln%egggglsi ng
scratches._Si e f f asi it J .ted to
the surf acte%éc])&g%é gﬁ?ﬁ%&%@ﬁ I""l’%fa ;]/(q%fr?of_%gﬁgﬁlsﬁﬁns?dsgggﬁaﬁyggkhs
enhanced, the.stepnghagaet FraldicR é?i.%l'é@r@é(ﬁdeaé'ﬂﬁ%/t R diAtd esB1f-
dependency can be_ elimnated. The armount of flaws (scratches) occurring
during polpshinging ekesety didlialgebdvidtimegi zerris pbsaabie iRar té €l eéhe TO
decrease this amount, the use of fine abrasive particles is necessary. A
convent i onad 1 hett vogl fredrappiicisty thec ddmenpabtadnngnptiheesdyibondungor
abrasive particles with a binder has required a uni form bonding force anong
fine abrasvafeparan beesn¢reasedsr ang prgurhengbratisorarahdsc|(dd amsd ebmnai n

stabl e polishing performance. For this purpose, the fine abrasive 9
be prévented.

The abrasive particles or the abrasive particle
aggregates may be enclosed in capsules. For example, the
abrasive particles with a large particle size and the abrasive
particles with a small particle size are enclosed differently
in two type of capsules, and disposed in the abrading plate,
whereby the two types of capsules can be put to different uses.
If a higher polishing speed is needed, the abrasive particles
are released only from the capsules containing the larger
abrasive particles, so that the abrasive particles with the large

particle size can be applied for self-producing to the surface



- 9 JUN 2003 particles need to be uniformy dispersed and bound toget her by

a bi nder. However, because of the small size of the particles, thei -9 JUN 2003

surface area becones | arger conpared with their volunme, then it tends flo

aggregate with each other by the influence of their |arger surface area.

Further, once the fine abrasive _particles are aggregated, these are fixed
%@%ﬂggp

strongly Wa PR ichest: t Ads2df trecRREEEB B S8 i hL et BT dwer .

Ther eby, the aprasi.ve particles of fine sizes are hard to store themin
powder st e ABEASHY S AT S5 86 s aast ERelh §1F Bolrulsratn A HEhTh
solution. In a di.ssolved state in a solution.called "slurry”, the.fjne

abr asi ve pats isglla&,je r@gﬁaéilf'ﬁ Qﬁ'@b’e‘?i%%’ W ﬁhéﬁg:chﬁ& %%?a%ﬂfy?io%"ﬁ%b(ﬁi%? a
smal | amount, .of, .surface-actiyve agent. Therefor e fi.ne ive_ pariicles
are easily Stbrdlf ishq %%I%tdci]be?l S ihou i gbgegrii%&aﬁoongmﬁ nsatgélgazére t%gflgé t he
fine abra.'gﬁaéﬁg&icles in an abrading plate, it is difficult to fix the
abr asi ve B%r icles’ in the slurry directly to the abrading plate, and it is
required to be powdgt e diy; LAY SOy iHUENSE) cdhehy 88 biRgy 1S
dried as it is, the before-nentidned aggregation of abrasive particles
occur thusy|eafi 19 Hddical tedd vdi %ﬂ@"c@@ tiRetabr asirdaingr piiekes agaus,from
the aggregation. In accordance with a situation of the surface state of the
abrasi ve parltilies sutrlfacpeowdeiveaygaht owEdo akanelse damebabeaslusepathi cl es
easily. However in such a state, it is difficult to fabricate an abrading
pl ate fromidealaadimyepbatre cded,a betqpusk @ idexing sagemunor t hedabiagi ve
particles thus increasing a volune of the powder per its unit weight,

det eri or atagenbuegastsadekhariosed i the, abnading plate JUNh2oesc tasgiag
powder friction. Further, since the fine abrasive particle has its |arger
surface areh tdedsisfagerpgthBadcdento Ry iBpadehe falf sitBhdunstdon t A8 used
abrasive particles remain at_the abrasjve surface_of theﬁgpradingu | at e

When the [FHEtelr S3F Licar (PLFEENATEVFIXedthh CRELRBFEG AF pi'hi GT9FRAS, | t
is not enoy to supply. unused (fres SiV i.cl ich_ i

ef foctive Torbar S oS heaiia (BRI SaBEh bR LSt Tenteare
Nanely, it.} | T4 Y, I as| i

cftectivel St Ther don g R PP L Ep RO L ES F e

pol i shing @M@ﬁ’e@%fﬂd]éi.r{@tﬂtebﬂss'iﬁm@V%,oiﬂﬁiﬁl fedyr estugipne ,0b héeaabrasi ve
particles is difficult, and the polishing speed decreases. The use of a

bi nder wi thiam| ew bendiolgidiade weile t peafoahiadi polilsatieidg o irei tanstot ut ed
fromfine abrasive particles, which has a certain polishing speed. In this
case, the ckswmitahgndmechamnyiqdlapelishiogbriagdharhwithipolsisdping using
characteristics and the stability of the polishing speed are questionable.
As shown iabFagiva pakeielefe, it is preferred to granulate fine abrasive
particles into clusters (fine abrasive particle aggregat es whi ch_neasure

about several mi cr SRBtARLAYNSRYBFEMAYrSN bR LR YB?S%%’F t_BSBieReak

bonpls, and thgll] no d t clusters ig}ho an a_radi ng gl atoe vvitéﬂ tgg use,of an

ordi nary bRRAdME BhIEAHdRREs AL CRPFULES oY NAY P ELPTEoRaATh AETE5§PEqat e
[ i f i i cl f ize. . Th . it i

basy handl FREPTESRESRE *; RTS8 SR &) ZhagTNCLRL O Ui Te dR | B0

out gassi Nq ¢RAELACHEr L Shb6S 1 ANGh PONIEI L EdRiLL Ooubpp1 L e, abbALNE Bhake | S

formed, thus providi ng easy TornatTon net abradi ng plate having

fine abras%ﬂ@lﬁ’ﬁi&ﬁgl SSherdhy shoWNg2093i5HE 8fFedts al IFIE LampRks the

abradi ng plate having certai’n strength and to supply free abrasive
particles g@&tément hgg sHRBLYEBY cAnkaiagndmuturfadd nectebéasayenpaahidc! es
to the surface to be polished. As abrasive particles becone finer to an
aver age pachpShBesidentdifig WMieEspkesantt heyt i deirga iaggpdericathableshi ch
fix the abrasive particles strongly with each other thus making it

di fficult thedsspeise.adsivetarerftr and hihe, diis pessainftf redlkehstd $trome thiener
abrasive particles as they are. However the pattern width of a

sem conductep tgpiese dfecrapsuXemeto poti effifegtiivied vyevign fid meenubdagiing
particles is required. In fixing such fine abrasive particles to an

abr adi ng pbaléshing, ydmsopernitbiog diensibhedefddid vbrasnteparprEien .
aggregates may be very effective. Through the use of such fine abrasive
particle aggregates, the self-producing action of abrasive particles during
polishing takes place. Under this action, the abrasive particles tend to
shave the abrading plate surface, exposing fresh abrasive particles on the
surface being polished. These fresh abrasive particles in turn produce a
sel f-producing effect. This chain of actions permts polishing free from

| oadi ng of the abrading plate and causing few flaws ( scratches ) during
pol i shing operation. Besides, sharp cutting characteristics persist, and

I



To constitute such fine abrasive particle aggregates, fine abrasive
particles should desirably be bonded together with the use of a bindﬁgJUNZ%}
havi ng a weak bonding force. As water-sol uble binders, sweet potatoes,
starch, potato starch, cornstarch, dextrin, and sodium al gi nate are

avai l abl e. Any of these 12 - 9 JUN 2003 materials, when supplied with

wat er or hot wat erT ARG UIES BAY h§ SHSR Ghad B%Hﬁ?igtiﬂ?ﬁ%gfvé hayces

rel easi ng the ot her binders, such as acaci a,

f b ive ticl :

gel atin, ME (?ﬁi%f?ﬁ%gﬁi)ve r%;ﬁcai%lﬁﬁ'ose) , Met Hocel (nethyl

[ 1 ul , d tiall i f.i PVA | i | | hol , th
ot F by oo enrhnsoplc AR SRe e PRVENE D VR0 ek ng Y8 N T

| i | / i d t hyl | )
bropyl  colf it 2 BRERE N R KIR G b f g REabRPOR
bondi ng f;&&ﬁgtﬁw%sp&sg%ga o@é?mrdéﬁl weld agég\g%%aé!e&e&gg.eand
particle aggregates are forned by spray drier nethod as ntioned in the

fol I owi ng,t et &fefiByaPea HeCHeB8a 8l REEH- thR %‘kb(‘rf&d%x%_]eypl?éH@%ﬁa\’fn rB'ycl e
aggregates can be well fornmed by using only water as "a binder. Farther,

organi ¢ sl isdICAuASngt panglsh@hgl Rfyrdses S0 sihatth¥eouds yf iviecrbeasi ve
particle aggregates are constituteg by using a binder having a weak bondi ng
force suclhpmisomaicepp laspdnigco i tssolobejrictand Hexiol s hedd itte thienesabodsi ve
particle aggregates are fixed in an abrading plate, it provides

sel f pr oducting abfrafliing pbabei deessrimigcd S heasdbrgdihgrpldiee disrpeli igrpedie i s
used for polishing. Accordingly the stability of polishing speed can be

i ncr eased WhRreRy itdi§i ABrafhve Rattekhkepndebecitrti@r 1 ¢an ke, sapalirdws or
scratches can be prevented. Further, the places where fine abrasive
particle abyraBaRdanfgy&onddif t%ethTh FhePfoi ¥t at COREBABEDELHS | ke
pockets, which, are faiLrly larger than the sizes.of usyal . abrasiyv

barticl es, SRR THe GhgFo5absa 1ot Norbeeh S E i bdis iieh et aFBege
and | arge sjize rticles for, retardi ng il Lshin ich - .9 JUN
2003 are r%br%ﬁ/ﬂg? _c?dluacteed Sll’dl ril:g epgiéieghf:ﬁér%%{é?g?%%%ggrga\fl}?g%p% g?rﬁc?ﬁé _
vol ds thusypf @¥ERtd Y, SREUSNS b HiRcBbE] cabletd VElig rhiehins apeasi ve

particle aggregates can be encapsul ated in the wappi ng body, thus enabling
control ofosothdidfdyermélth BiRsSi AewicalY asdy o Pashowh essfdbenvaiyra fine
abrasive particles used, once the abrasive particles are dried, it is
difficult to di speTrke algawven.ankhertdfear ebijecits ,pfebenablse tndeadwpstihges t he
di ssolved solution of ultra fine abrasive particles into a capsule as it is
in the perdfcthy piiepentsethegnton wihke wlapparentictooni bige yfopkevénygl y
di spersed ultra fine abrasive particles are supplied during polishing
oper at i on. ASFFHEELEHRN Wi | K Abr BB SR PG e R R AgEPBBAREANTIt hen
the effect of ultra fine, abrasive particles is fully exerted for polishing
finer patt@FHEINGFH W t‘:%%‘ésB]FaE‘ﬁgé”d%‘iﬁeétriegn?mEPfié eat§iob &\ PERRERFON of
abradi ng pl ate and voi ds.or pockets for trapping foreign matters are
exerted sah%v%%t??nigydﬂﬁ%r? eﬁf%ﬂﬁ%ﬁé. Further, chem cal solution also can
be encapsul ated into the capsule adding to the slurry of abrasive
particles. Next, encapsul ation of the chemical will be described . The
capsule 12 shown in FIG 1 has, for exanple, a surface-active agent
encl osed therein, as stated earlier. By the encapsul ation of the chem cal,
t he chemi cal can not be ggatrer peseRg@daON eRCiret pRaWINgs perfornms its role
effectively contributing to the polishing. In the conventional technol ogy,
the chem cal or poFkighi mgigolautviieRy iscamiiced Iify whoewing de sbrauvghrhol es
or grooves forned in the abrading plate. According to the capsul e enclosing
chem cal , éxamplaaif raegubireding pllatp dodesd dig groee emblodtirengo oift taeabl es
to produce chem cal all over the wafer to 14

invention;

FIG. 2 is a view illustrating a spray dryer;



- 9 JUN 2003 be polished uniformy. Further, when fine or ultra fine
abrasive particles and the chem cal are enclosed in sane capsul es oL g JUN 2003
respective capsul es, the abrasive particles are well dispersed thus

provi di ng stable polishing reaction. An exanple of the surface-active agent
is a substance having, both hydr ophilic atom oup.and_a _hydrophobi c
atom c group in thFéI(%ﬁ eé]{‘jl EP t s‘ﬁlref"éﬁ:eﬂi’tlgé’éagb%ﬂt a q’é&’?{ﬂ%‘?’é,
speci al carboxyl.ic i d e, .hi gh | ec r surface . active agents, and
Total fr oS TR e SRS BRI o S BRI Subt § ¢ ut ed
by ammoni um sal ts are upaple, The,si-ze nh 1A MLCLacansY & 1 Navipgaihe
chem cal encl osed ereinTs, for exanple, a out Several’ tens o

m cr onet er 8QUS: ; i i.de ed:- as

t he chem ca an@%‘; %geglglr? aquelgﬁsgg'g;e%t ?%%@%?I‘ﬁg?}ogg‘ﬁ%'??&%d IggHgngf

oxi di zi ng @fd i HueddidBY be conbined with alumna abrasive particles for
polishing of copper (Cu) , for exanple. In this case, nmechanical polishing
with the abrasive paslisl es ganipwogedemaibal1dy dnowitd he striceeref the
copper. Al so, capsules of a surface-active agent nay be ‘added along with
capsul es afxaplfuegusasolabira@inef pydtegeqcqerdiigle toBysthlis neasther the
surface-active agent can be utilized as a dispersing agent. Further, glycin
( am no aocmbddimerguicfaltdieniinwenitdicagn be ef fectively enpl oyed as chem cal
for polishing. It is known that glycin (organic acid) is reacted with
hydrate of cupper BRES{ crhmnsattdr agel ebrb ahelew esdoemaekcally girowing
coordination. Cu ( H20 ) 4z+2NHZCHOOH -~Cu { NH2CHZCOOH ) 2+4H20+2H+ 15 -
9 JUN 2003 Theuetyralyir e b olsal RPasdiper PLrsR 2erReRiRrGticon BIrelpper is
not bei ng and kept, constant, thus proceedi ng stable polishing.

d
TEe capsul%@%%?‘lt‘eg@nt%ﬁ ia is?d}‘{ﬁr}tdr‘l”ﬁrf agd Ftl ka: i, hsuch as KOH, encl osed
ol 1 shing sl arry STTER: by 4 Breaphcbor ot Pon Srdnatitd1 B 15 89 m ng
the slurry, sacrlqlééh‘?caﬁ”%?cgﬁ\#ﬁ%tb?ga fat%nﬂc?i' 15)'1fa§;%| HEbB%d?L‘?a'& BUPR! v 1 e

al kali solution to the Surtace e polishe romw thin the abrading

pl ate. HenggrtHdW Sefiipiidatd ool i shiig gret hod, al t hough using only the
abradi ng plate and pure water, can perform CMP upon the sane principle as
that using polishing slurry. Alternatively, polishing auxiliaries, such as
di spersants, rate stabilizers, bond solubilizers, machinability pronoters,
and mrror surfEFAIBPPOVBESRIRAYONeOBNTHESPHEFARBAPSBMBODIMERITS, bond
solubilizer is one of chenmi cal elenent of the fixed abrasive plate, and is
able to soften or Breferyed ehboddgientsee £itihel prageuhtinferddidin Wdd 1t hew eof
may control the ampunt of self-producing abrasive particles of the abrading
plate. A % fESFEiB8dsily 1tRt! r ULEBsHSTGTEMCHor B0l AGes BFERBODRY L RS
abradi ng plate, by dressing is not required. The above explanation refers to
exanpl es dt*BRYEPSul ation of the chenmical that is a liquid. If the chemnical
is asolid, its en sur.e | IS ne sard (red.. b it
may be fixed direc {((3. %si%gh%ﬁgggéggllgg S&%gﬁse.gﬁgra%dxdﬁr?pﬁr%%é g’fsoﬁld

surface- aCéBf’&‘d)Ergf %tlait% Hé@grd%_ﬁ%%{;aﬂeerﬁ'ﬁé&‘%éﬁ{t Qif?“‘t?l‘ét %Héiaﬂ‘éi&ﬂe. agpadi ng

pl ate without t se of capsule he sane I1s true o e polishing

auxiliarieg,rA$iNg! b1d6e 10 is composed of aggregates 11 of abrasive
particles, capsules 12 enclosing a surface-active agent, and a
binder 13, such as phenol resin, which has bound the aggregates
11 and the capsules 12 together. Pores, which are tiny voids,
are present among the abrasive particle aggregates 11 and

capsules 12 and the binder 13, or in the binder 13, although these

are not shown. The fine abrasive particle aggregates 11 are



as the ox
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9 JUN 2 idizing agents and reduci oxidizin ng agents. Wen

g or reducing agents are su se Polished, they cause PPlied to the sut@

to ion an

oxidizing action o be react with r reducing action a water.

As methods for enclosing th publicly known mcal in various a the ca
Psul es, m croencapsul ati o used, n technologies can in si ~henmzcal neth
i ncl ude i ntEBe PREBPELNGS| WHerMaRy t &1p6 dgiite Lpantaadesorharmsi e

seParatio
spray dryi

t hods include n. and phase jnterfacial preci_ nethods inclu
PR of?%' hﬁ%? cEFeMRdsi-c aPout dhdXai HsUEpERR| B vEoabrAN

' le.of 9. P dt t F tri )
cont | guf at PHHPARSEED F1ERRESTT oortt 1001 o ' SHECAARGY 1 BPAREL G

a capsul e,
an

afd £83ats LOIbLE 3R BEURYG B24A0eBLOLES S, LAYVEL JURS!

The material for the fine abrasive particles is cerium
oxide (Ce0,), alumina (Al,0;), silicon carbide (SiC), silicone
oxide (Si0,), zirconia (ZrO), iron oxide (Feo, Fe,0,), manganese
oxide (MnO,, Mn,0,), maganesium oxide (Mg0O), calcium oxide (Ca0),
barium oxide (BaO), zinc oxide (2Zn0O), barium carbonate (BacCo,),
diamond (C) or the like. These fine abrasive particles are
formed into lumps or aggregates via a weak binder such as ethyl
cellulose. Placement of such lumped fine abrasive particles in
an abrading plate makes it possible to supply a large amount of
fine abrasive particles during polishing to a surface to be
polished, thereby decreasing scratches. Since the large amount
of abrasive particles can be supplied to the surface to be
polished, stability of the polishing speed can be enhanced, the
step characteristics can be improved, and the pattern dependency
can be eliminated.

The amount of flaws (scratches) occurring during
polishing is closely related to the size of abrasive particles.
To decrease this amount, the use of fine abrasive particles is
necessary. A conventional method for producing a common
abrading plate by bonding abrasive particles with a binder has
required a uniform bonding force among fine abrasive particles
in order to fix the abrasive particles and obtain stable

polishing performance. For this purpose, the fine abrasive

t he
a
28 1003
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al
de

din
ance,



a a a coating solution as a jet. z d eject fromthe external no zle waps
the substance, as the ob The jet ejected fromthe no zzle bY the acg'an [Ii
sur face tens ' Ject to be encapsu.lated~ inside ion, and forns outvvg (HIIN&U
s droplet of the coatin , he g solution. This dro P rical while falli plet

gr adual | ca(r;:g:and so Yools lidifies on its a capsule is produced, wt
ext ernal $ad&icAes, needytanke (e 91§ déﬁ@ﬁ6§@dhaads%‘l”ilﬂdc%‘f‘?%e£d?/§ér

forme It~ d insjde. d outside, The spray drying method conprises abrasive ,
as foll ond bdé‘rqei%l es are dlffused in as Fine thorughl olution, and dis Y

bY application o Persed forma f' mpl e,. ul trasoni ¢ \w sus on o f
the fine aver to fEQECHar+ |kl:€fcéa§“lsr?ar9§ c)i’b% r?sﬁ &peofpa}rg Pt i ed

into a s ttqlelpracs%r eer%re%t b(’é”ccr)m}ag argerlcgrt?pareéywuﬁ‘? &erlexsux}glun?ell
then it tends to aggregate with each other by the influence of
their larger surface area. Further, once the fine abrasive
particles are aggregated, these are fixed strongly with each
other thus difficult to re-disperse with each other. Thereby,
the abrasive particles of fine sizes are hard to store them in
powder state, but it is desirable to store them in a dissolved
state in a solution. In a dissolved state in a solution called
“slurry”, the fine abrasive particles are easily dispersed with
each other by addition of a small amount of surface-active agent.
Therefore the fine abrasive particles are easily stored in the
solution without aggregation.

In order to fix the fine abrasive particles in an
abrading plate, it is difficult to fix the abrasive particles
in the slurry directly to the abrading plate, and it is required
to be powdered by drying the slurry. However, when the slurry
is dried as it is, the before-mentioned aggregation of abrasive
particles occur thus leading difficult to disperse the abrasive
particles again from the aggregation. In accordance with a
situation of the surface state of the abrasive particles, the
powder may allow to disperse the abrasive particles easily.
However in such a state, it is difficult to fabricate an abrading
plate from the abrasive particles, because air exists around the
abrasive particles thus increasing a volume of the powder per

its unit weight, deteriorating outgassing characteristics, and

10



ing quid portion of the suspensio instantaneously dried, where n is upon
the fine particles fo rmz~ - 9 JUN 2003 aggregates while increangP QNZNH
surface area per unit volunme. Wen abrasive particles of about 0.3 ~ #
di aneter as stated previously are used as the fine particles, they can be
formed into spherical aggregates of the fine abrasive particles, the
aggr egat eS2HEA8Gr iIBRYMHout T ECEHPR00 GHEERedr arfdiéie MR ofdngg aRFaHH e spray
dryi ng met hod,. nunerous steps, such_as concentration, filtrati

g RS euRoger

pul veri za®i o a §?}‘J'rtcsa YR GR r‘?gr,ebacéllc‘?db%s g@sf]d'ryi BFQEggﬁtgﬁousl y
o a1 o o Shy e adgcanar s cat be Lo castly Lrondtectine
of fine a%ﬁ]%ééﬁlfagf% 's%lr%?a’cebc’f'f'f éc%%ﬁ&@?é’é ncgfgjr;lLfaB: eWﬁg)glg: 'evgigg(r:até)'rr%sﬁ%v%g the

capsul es, and ‘encapsulation o ent ca e per me

same pring| S : i 4 I : exgipl e;efy r er
preferr ed%)fa (%ttggﬁgﬁu%??é%%éyﬂtgﬁggzﬁﬁ&vﬁlﬁﬁ?ggdspr ay d %gilnsgngngtﬁodg t
air is bl i b ] Ll i 3%, 3 piral
St ream 43 o PER L RRIY (FEES REYeT ot PR BRGSE PR SN
filter 33fo0andohgahedqyi bR Bnbegbess et SufPkEe WOt @Hd .adiSihd 1HRP! i ed
via a filter 36 into the body 31. A fine granulator 32 supplies a

suspensi omaglelfyi,neiwbiasiades Pianditc! €6 isuppIot selE-pybieBing WHrdd Nge
spirally, thereby form ng abrasive particle aggregates as stated earlier.
The resul pang izieaseffeptiivety eclomggr@yat eTherst,ef iaecant 8¢ hee phie idi Isgposed
bel ow t he body 31, or is screened by a cyclone 39 via piping 38, and then
admi tted iaveoesfehtnbier farlpd bz oty awkyt medftine phteenat i Vidwevehe the
aggregates arescreened by a bag filter 4 0 , and enter a chanber 4 2c

| ocat ed uf@difm@aoducingeCfiothe @brasiyg panyizdes asrdifbichis, pardddhe
through the _hag filter 40 is discharged by an exhauster 41. In addition to
encapsul aPdtSHing SReedcdesEePFSSagent, it is effective to encapsul ate

th li shi iliari h as_buf f i k h,

Capsul s coexi St. THerP ot SLBErRRd hiknaY BHER A WIT B OEEY it h
y S e e ! A

ol | shi ng A T ALy PLARe 0 pE St ib 2rbh A AP P E e BB RS O

such substanessnis Ll c&red] ¢ ﬁbhqsm%@i §$éec§9 b&, £rE8aSRE AURENGE ROl S ng,

and to be m xed while polishing is perfornmed. Thus, the effect of the

chem cal catraddnghpuatef fecid waliet fohaxatpnbestap ARIeOHSe ST tid o md
hydr ogen peroxide and alum na particles are m xed i mredi ately before

pol i shi ng tdfe sbphel Ltwedt €by ol iigicireaspeed die gpekitdbnad lepeeds cdrovae
achi eved. Next, self-producing of abrasive particles and release of a
chemi cal By BE€sslimghairefole, desdisi pedfepsedsin gyanutlate hand adirastive

pl ate generally i nproves the step characteristics, and after dressing, has
a hi gh polPadhilfd espddde Fdiustitisediftide @hd asdvies MaTd i R IEREES | over .

oot PGP MGl 28 Bkt aBb b o SErRarsl 0, 3888Cat oeas o
pr obl emat i S r n i S n plH

bundant |y . f ' it f '
ol ate. st SRR St n B90 5b B BE 982 BEadt, dhd WheiTnla Tyl fligr

deDe”de”C&n‘%%_”aPeaﬂaid’ﬁrf@tp‘i‘éte':&{tﬁ m%eﬁgéngf@n 695%)&1 fbfr‘?%ié{c E; 3 £4 ng

abrasive particles to the surface to pol i shed, dressing o abradi ng
plate surfaGRs ShkMPOldEds -(_f'irr‘x_eoébkhﬁ%érpaﬁ@iéﬁé |a%r'é3;a%é)ur@&§5§$nﬂf
performed together with polishing, is effective. ATfethod of dressing nmay
be by a diz3m®@Pfasive particle of large size. Therefore, it provides easy
handling means for fine abrading particles and reduces the
problem of outgassing characteristics and powder friction when

the abrading plate is formed, thus providing easy formation

method of the abrading plate having fine abrasive particles.

11



19 - 9 JUN 2003 dresser, which has hitherto been used for dressing of an

abrasive cloth or a polishing pad. Alternatively, the application of_ssrgmm}
(hot air blow or irradiation of infrared |light nodifies the surface

of the resin to be deteriorated or changed) , light (short wavel ength |ight
such as ultra violet light nodifies the surface s the resin to be

I
ot or or aFBE LU oGP, 5 AR o ey Bt adfanbLrEer hAy Log CEAREA D the
br adi | at f K t ff the b N ted. t bi nd
on the SUPFAEBIST ARG 0% St TRLIpl SHEE ARETEbYSt RaF GbFaBFvEo5ntircl &b
chem cal .xed iRt e ARG 0fo R AL 6 £CaN e Jislaaspd pI D205 Okd! nary
abr adi ng plg €; P Sel -'pt oduci ng abrasive particles BXTstrh | arge anount s

on the SUL{ag8cL0Be aoblashededt NeaRalih,shi N $0889 1S 6a38Re FMther dayses a

failure in Showmng t sel f-stop function t en projections are shaved
of f and a fy %véfﬁéécﬁakﬁie?éa!s'l% c_PfOW.QSSyIﬁ’foEO|1'e°sfH,”9tﬁégp%ndé’¥ & the
abradi ng plate of the present invention, on'the other hand, the supply of a
sur f ace- aglggiemedartionl,| enschheigetie %mémtpmi@@%m%w Wl tion
to achieving stability of the polishing speed. Dressing can not only result
in self-praducoiHeoft1abs aiigigoattd £f escubtittAlisepeuBRl.yY ABensted a0 be
polished with a surface active agent enclosed in capsules, or a surface
active agemisgi spobediftirwsal td conck thiored whirhsurecppsuliedpsi as titeey
abrading plate. Not only the surface-active agent, but also other chemi cals
necessary afrer. pBbwehend heapa beesi wiibHahlof & edbrbyc ardegdicgdevishdeddess
respective nerits. Next, a nmethod for producing the abrading plate will be
descri bed.fifnex,| posighied Wwithre@n FAneyad ey a gl ge Pertaig 120 1s regyuine003
abradi ng pl ate, ,which conprise abrasive particles, a chemcal, and a

bi nder, ar® ERALRSFUGH &1RCRRAATIHHR RRFELCIES fPidhaPEaddpgi Pﬂg?tFo YH& the
materi al s t hor hly.. On this ocgasjon, .the .abrasiye particles be

ordi nary A5FaSh e ATPTEREaCIGPeR TS ARSI V& BAFERETE AB9TERAres BY 1 ne
abr asi ve It S .ated r r : e i-¢al .a.solid
parti cul alt%ge c‘ﬁeg}rﬁ?cgfg?gg#kg%'en?éﬁgt?%glt %%hérgnécgl? ﬁ%%%ﬁﬁg%r;ﬁle@e
abrading kg STt eld Rt Sq ey, Nehe e AGLARE 1Y GadOfS] Y ofr WAl By be
carried o tal byca s%#c‘g%fge m X1 ng ?ret ho %u_ch asﬂén_ agt?t at o?. T ern, a\g shown
in FIG 3BardiRawdeayrMhytpseisHidd e arbEasi ¥6e Pariiddresh iehest €ah , ate

bi nder is weighed, and a m xed powder 24 i1s put into a container formnmed
froma di eab2Aasdneé paptiel a3 tefd thi $hatvegehevatwdiventdlngd syrefd s ped.
Vacuum venting can reduce the content of air in the m xed powder, and

provi de arexposdiogr faeeh phiresiitvg gaot ctes on) thlsar face hatngmodeished.
obtains an appropriate porosity w.thout inposing a strong pressure,. thus
prevent i nFheseakageh FL1aH PIrtiReRs BR WHAWRIPAUFRPE S3& L -RFafpeindunch
25 i s set, d after ,presguriza%ion at a pressure of_about 3 kgf/cpR, the
pressure i teasedtiohceaFheRl ASTIRGRN RHHE BPLISNLNE fE8& vEFOB6 i s
det ached, .and .the nm xed pQ . 24.is pressurized te a predeterm ned
pressure H@P%&&%Pg]s%'%ﬁ%ﬁ%nﬁgplarﬁ%nén §ATOWT fu'%w w%é,sctnrt?g:csyesﬁém i's
turned upsj own .5 h rel bei ng i d on | de ct
urned Upgia oo PGy LD, SRS aAR Dol N0 duaned onefafll It gl
shown 1 n %h%rda erill® i qed-Hraduch nd4a iigh W NNy Petlokhansraces 27
being replaced so that the spring above the punch wlT work effectively
when the ¢jradsadses pushed out. Such withdrawal of 21

To constitute such fine abrasive particle aggregates,
fine abrasive particles should desirably be bonded together with
the use of a binder having a weak bonding force. As water-soluble
binders, sweet potatoes, starch, potato starch, cornstarch,

dextrin, and sodium alginate are available. Any of these

12



9 JUN 2003 the nol ded product with the spring acting is intended to prevent
cracking of the resulting abrading plate, etc. Finally, as shown in_ﬁ[ﬁszs
3G, the withdrawn nol ded product 24a is placed in a vacuum oven. \Wenh @
phenol resin, for exanple, is used as the binder, the nolded product 24a is
fired at : C. .t he ' r f .t . I es] , the
| nsi de-of TERSLE e Aaciatce SHBl o WITRGHA L e Hor ELBPAD S icBo el 6D,
24b is ta ) ol t. Il e e b nting
is carrie ggu? ltitgo b@@%@\? arilg) rrtc%r Oﬁﬁéﬁ%ﬁ, tsieél?anassxggé pgl\}\%er@?{ﬁﬁe\régg% ;é renrv){c"tehe

T ed, PONHgELLS1C0MPIARRLOR RIGISE o 1BSs GAMRIGSSLON, ML IR B ofiun

rel ativel OW pressure becones pdssible. nsequeniTy, bf eakage o

capsul es t ed; e i pl t aLfi C j cal
can b pr od Y e e T e P g "2 L
exhaust pﬁakt&alwesdmfphﬂgeoppﬁmgwwiwi SVASHEL | NG adlel £ HOLL b oWAGHYT

t hrough the vacuum exhaust port. térnatively, the vacuum venting nay be
carried ogbrby hedzengdt RRAHM G ob @i figterl | Sebinders, vaGoHMagomva ner,
and evacuating air fromthe entire vacuum contai ner while pressure is given
for nol di ngoflhe inyked yoidetonayden PMaq iy oklyGEopyll ardhy lares] Mi Byse show ng
ot her structural exanples of the abrading plate of the present invention
havi ng abH&€i vbyparkycbespahdcelithépseal, tndeHEGhémecmogbl(G, havieowshean
abradi ng pl ate conprising ordinary abrasive particles bound together by a
bi nder, asdfratiaf weakeningnlinf benddngfioree tio the pbeseneg qf atleohrl

chem cal 12 is_a surface-active agent, an oxidizing or reducing agent, or a
pol i shi ng28uXPliary. wakeY he AHAH %R PRI LI 180 [{09 @IS la bt BES]
unchanged i n_the abradi late, 22 - 9 JUN 2003 or,a liquid chem cal may
be encl osGBERH SEPSEIPHIRE 145 BENHONEE 2Bt BB P hIoH B9 THEM e MAAPEL2 | o

pl aced inu%%doggi 3y, 30i-adifng B Al ¢, 01 gxaml.e %%R% &9 r%%{ e
particles conpri sing ceri'um-oXxi de and & binder F such "as ﬁhe_gl resin,
and pure wahepel \sseygeﬁofaea_ by Dis £2R 1o Iy A, 500 AN aF“Hj.'d?ﬂed(p.O! SRR

wher eby chenical and mechani cal pol I shing can be performed without the use
of other ehghah&al s01B¥nUSEGBhaasUELAGROACHEVEPAJEBt adBot BE rebereal ,
noreover, the self-stop function can be exhibited. FIG 5 shows an exanpl e
of using two typeasoffislkr adree ivappalred cleAagptdetaBesandet wonkyies tefd

chem cal capsul es 16A and 16B. In the abrasive particle capsul e 15A

abr asi ve pa#rtethgsaAbsnideabheviiog polveski hgndfingf 6preraspkd, asnwestieds fil m
are enclosed. In the chem cal capsule 16A, a chemical A used in conbination
with the aEgasigedpasel eert amd slexidligsednd| Bhe Hel g pdsiasd Ygappirdlie keapsul e
15B, abrasive particles B,suitable for goLishing of , for exanple, a netal
filmare BASFGYBHES| ATBhELERENI-BaPcaPEaRaNI6eBLAL e héfRi PEPVRAGSeF ST -

conblnatlonog%th t he Zﬁra5|ve artlcle%EB s ench;p abr asi ve

d. Th
particle PABSUFENTSAL JhtT RPTHEN T M3 s % SAsA rémreﬁ‘pt%&reeﬁ, rAging
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géﬁ?ﬁn?s bﬂ?ﬁgea%£a5|vee%gétgghggg%g§31eafggqgﬁggﬁﬁé*gﬁ%ﬁ%ggﬁg%%ggthf168
are rupt UESQisB%g%&?@&H @arl Béﬂ%@é&@@@%%ﬁﬁh%b%%& haadom Pl o
rel ease their confents. According to such abrading prate, the abrasive

particl essapndcehaitealr @Y ité P E19WBPbese 4 edhEaRsdt e P@l@pbeltiequr t he
pH of the liquid fed as the |ubricant and cool ant during polishing. Thus, a
si ngl e abFadthgrpltieptavesedtente Yehy shnyd Wwd perabicasi apypagdt €s emvand
chem cal solution 23 - 9 JUN 2003 suitable for a plurality of uses, for
exanpl e, bsenfhixethioxitdeabrhdiagdplise: becomenstials flikmpdd 3. s pahdd 6B
show anot her enbodi nent of the invention. An abrading plate 10 has capsul es
17 fixed aneréphrleatargapsuian ithe dnitzgsiofg ugunilx ere siveabpasiigd es,
particles, a chem cal and a polishing auxiliary. In encapsul ating these
mat er i al sWheRetRapRigeedaliehe G I@NepheFPEQIIR HEEECBY SiFftelas padivd Jsf
revolution (i,e. spheroid) as jllustrated. In the _case of .a spheroid,

spher oi ds28¢ Ha%98e5HE S St neRE IfF AT S idd 16F PR 1§50 W ich
perpendi cular to the surface to be polished as shown in FIG 4A, or such
that the short side of the spheroid is perpendicular to the surface to be
polished as showmn in FIG 4B. By positioning the |ong side of the spheroid
perpendicularly to the surface to be polished as shown in FIG 4A, the
contents of the capsule 17 consisting @ the abrasive particles, chem cal
and polishing auxiliary can be slowy supplied to the surface to be
polished. By positioning the short side of the spheroid 17 perpendicularly
to the surface to be polished as showmn in FIG 4B, the contents of the
capsul e consisting of the abrasive particles, chem cal and polishing
auxiliary can be rapidly supplied to the surface to be polished.



FIGS . 7A and 7B show an abrading plate according to still another

enbodi nent of the invention. This abrading plate conprises |ayers 18 JaRd003
| ayers 18B arranged alternately in a sheet-like configuration, the |ayer
18A havi ng abrasive particles fixed therein, and the |layer 18B having a

hemi cal and i shi i ] ] fixed therein. The | 18A having th
abr asi ve BEF (TLPELY HERE 4 S gl IS G CEPSARIAp FPatFoBPSs 18 o
JUN Z003 particl es, h j i | umi tixed with.a bind

uch as pREROtSHEE R bR R o s B b a et T B R Pl ee.

I di I f f fine, ab i . icl i .
granul ated n | Uyl OuTdy oA Ley pbr St BRELT o Sk ap St e sor e
nmy Conprér\?mg?ﬁsgf%fgd Cfﬁmcﬁ%' 5@-’3 ﬁgrr]%f"b'ro gf’,‘r’]'ﬂr(ﬁ)iry %&gﬁéinléé aLyntiyedor

simlarly I nder suc esi | ayer fornmed by

encl osin L o4k ] | QL ol.L, shi [ i | es,
and 11 x1 nOTHRHELEy HHRIRG s TR 5 drpdsduRbapEraded e MhEh b CLERERE,
sheet - | i kgpLayere phBA i&Ntsl8Bedl ok @cad RELRENJECI AFly149 dhegsykhace to
be polished, the abrasive particles, chem cal and ‘polishing auxiliary can

be supplied wnidirmiduify ed bhepeespessaye. | ajpitetdrd e Sk baeeetranvhe
polished with the progress of polishing, and these materials mx to carry

out polishbngncibhenl tte aheadiveopaetli sbeutdyrrsfl8Atandftihe abrasive

chem cal /polishing auxiliary |layers 18B are parallel to the surface to be
pol i shed marthobesiimtel HecapBulehes dlr ssiinetlpaper ket lyahibpdmsed state

chem cal / polishing auxiliary are sequentially supplied to the surface to be
pol i shed &B E%ﬁi%Qﬁqﬁfﬁﬂocéé@@FdAPBa609ﬁe€éﬁF§ﬂH pgiepersed satsd Fadmes of
the present inyention have been shown and described in detail, it should be
under st 00BPFRELVG aPRELCLRENGES SVPPIIAY | THE I hsPARYS BENga @RS RELOMN

ith d i f h .0f th ded cl ai . 25 9 N 2003
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g;gﬂ%ﬁég&%ﬁﬁ& asfii%%rpaéééféﬁ?s by agaregpl i pgssai ge aggééb\é%l%rﬂoin‘i' es
; g a capsule in "which chemcal 1s included,
effects of easy formation of abrading plate and voids or pockets
for trapping foreign matters are exerted same as it is described
before. Further, chemical solution also can be encapsulated
into the capsule adding to the slurry of abrasive particles.
Next, encapsulation of the chemical will be described.
The capsule 12 shown in FIG. 1 has, for example, a surface-active
agent enclosed therein, as stated earlier. By the encapsulation
of the chemical, the chemical can not be deteriorated or reacted
until it performs its role effectively contributing to the
polishing. In the conventional technology, the chemical or
polishing solution is supplied from outside through holes or
grooves formed in the abrading plate. According to the capsule

enclosing chemical, it is not required to equip holes or grooves,

but also it enables to produce chemical all over the wafer to
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m xi ng said granul ati on of abrasive particles and said capsul es; nol ding
said m xed granul ated abrasive particle and capsules in a nolding coftJANrie
by conpression nolding to formsaid plate. 2. A nmethod according to claim
1; wherein said granul ation of abrasive particles is 5 to 100 a msized in
its dianmeter. 3. A nethod according to claim1l, wherein sajd granulation of
sai d abr aBe RO lgdhedcprsEpEME By nfRIRhar sPre) fdneLr Hethadf ine aprasined
according to ¢laiml, wherein said_capsule is forned by spray drying or air
suspensi oRAEDbAFLRY 28d Khenghegdcade @ PP i IS,Q‘/%eF@Pﬁu%éﬁd or
granul at ed abrasive particles and capsul es are, npl ded with_a _binder. 26 -
9IAN JorFefeelhune FRnr uiesy sl 2PERE B R A EifEe S A el Criempegped
conpri sestgurface aﬁtive ggth. 71. . met hod gccordi ng to claim1, wherein
sai d chem ¢&P BORPF{SRE gtabie polishing feaction.

An example of the surface-active agent is a substance
having both a hydrophilic atomic group and a hydrophobic atomic
group in themolecule. As the surface active agent, for example,
special carboxylic acid type high molecular surface active
agents, and metal free type surface active agents having their
sodium salts substituted by ammonium salts are usable. The size
of the microcapsule 12 having the chemical enclosed therein is,
for example, about several tens of micrometers, and an agqueous
solution of hydrogen peroxide may be used as the chemical. Since
an aqueous solution of hydrogen peroxide has an oxidizing action,
it may be combined with alumina abrasive particles for polishing
of copper (Cu), for example. In this case, mechanical polishing
with the abrasive particles can proceed while oxidizing the
surface of the copper. Also, capsules of a surface-active agent
may be added along with capsules of an aqueous solution of
hydrogen peroxide. By this measure, the surface-active agent
can be utilized as a dispersing agent.

Further, glycin(amino acid) or quinaldinic acid can be
effectively employed as chemical for polishing. It is known that
glycin (organic acid) is reacted with hydrate of cupper and forms
water soluble chelate complex of four coordination.

Cu (H,0),*+2NH,CHOOH—>Cu ( NH,CH,COOH ) ,+4H,0+2H"
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di spersant, a rate stabilizer, a bond solubilizer, a rnachinability
promoter, or a mirror surface inprover. 8. A fixed abrasive polishihgUN 3B
in a formof a plate, conprising: an abrasive particle granulation in which
abrasive particles are aggregated with each other; a capsule in which

chem cal is enclosed,; orosity; erein said abrasive particle,
aggr egati on and sgi%t?rfgﬁg@ @g?'ggrﬁ%osw FUPBEY rt bR IIFICEH Y PR AT

| ate so as_tao_have orosity inside of said plate.,g, /An apparatus
Pccor di ot EBPEFA et BRLPEiertuahs <o ant Sl rBaRtnraur bl PEPREdR < 5
to 100 a |zed 1n.i laneter. 10. An apparatus according to claimS8,
wher ei n sg%gbégaRBEéFbgﬁgéf abr asi ve partigres Is fornmed by a spray drier

T oy DA RESN PR R ELP 381 et
as KOH, enclosed therein. Generally, chemical and mechanical
polishing (CMP) using a polishing slurry often employ an alkali
solution as a solution for forming the slurry, and the
encapsulation of an alkali solution can supply the alkali
solution to the surface to be polished from within the abrading
plate. Hence, this encapsulation polishing method, although
using only the abrading plate and pure water, can perform CMP
upon the same principle as that using polishing slurry.

Alternatively, polishing auxiliaries, such as
dispersants, rate stabilizers, bond solubilizers,
machinability promoters, and mirror surface improvers, may be
enclosed in capsules. Here, bond solubilizer is one of chemical
element of the fixed abrasive plate, and is able to soften or
dissolve the resin material. Amount of addition thereof may
control the amount of self-producing abrasive particles of the
abrading plate. Also, it is possible that refreshingof abrading
surface of the abrading plate by dressing is not required.

The above explanation refers to examples of
encapsulation of the chemical that is a liquid. If the chemical
is asolid, its enclosure in capsules is not necessarily required,
but it may be fixed directly inside an abrading plate. For
example, 1f a solid surface-active agent is used, it can be
directly placed inside the abrading plate without the use of

capsules. The same is true of the polishingauxiliaries, as well
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12. An apparatus according to claim8, wherein said abrasive particle
granul ation and capsules are nolded with a binder. 13. An apparatus
according to claim@8, wherein said ckternical conprises a surface-active

agent. 14. An aPpardtusortgpsfling to claim8, wherein said chenical ~ 9 JUN;
conprises a dispersant, a rate %téBEntseranda E{gad stabilizer, a
machi nability pr Amg ol ﬁem,ggm surface i bverg %%en'%éf . A3WAhf NN
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!1096&f()éb}g%9%‘&égftfgkééogf about 0.3 pum in diameter as stated
previously are used as the fine particles, they can be formed
into spherical aggregates of the fine abrasive particles, the
aggregates measuring about 5 to 100 uym in diameter. According
to this spray drying method, numerous steps, such as
concentration, filtration, pulverization, classification, and
drying, can be performed instantaneously at a stroke, whereby
lumpy aggregates can be formed easily from the fine particles.
The spray drying method can be applied not only to granulation
of fine abrasive particles, but enclosure of fine abrasive
particles in capsules, and encapsulation of a chemical can be
performed according to the same principle as spray drying.
FIG. 2 shows an example of a spray dryer preferred for
granulation by the above-described spray drying method. Hot air
is blown into a spray dryer body 31 through piping 37, whereby
a spiral stream 43 is formed in the body 31. Air is fed by a
blower 34 via an air filter 33, and heated with a heater 35 to
make hot air, which is supplied via a filter 36 into the body
31. A fine granulator 32 supplies a suspension of fine abrasive
particles into hot air, which is whirling spirally, thereby
forming abrasive particle aggregates as stated earlier. The
resulting abrasive particle aggregates enter a container 42a
disposed below the body 31, or is screened by a cyclone 39 via
piping 38, and then admitted into a chamber 42b located

underneath. Alternatively, the aggregates are screened by a bag

filter 40, and enter a chamber 42c located underneath. The hot
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alr that has passed through the bag filter 40 is discharged by
an exhauster 41.

In addition to encapsulation of a surface-active agent,
it is effective to encapsulate other polishing auxiliaries such
as buffers or amines and make such capsules coexist. There are
substances, which if premixedwill proceed with reaction and show
minimal effect, but which if mixed immediately before polishing
will be able to take effect very effectively. Encapsulation of
such substances will enable the chemical to be released during
polishing, and to be mixed while polishing is performed. Thus,
the effect of the chemical can be shown effectively. For example,
an aqueous solution of hydrogen peroxide and alumina particles
are mixed immediately before polishing of copper, whereby an
increase in the polishing speed can be achieved.

Next, self-producing of abrasive particles and release
of a chemical by dressing will be described. Polishing with a
hard abrading plate generally improves the step characteristics,
and after dressing, has a high polishing speed, but thereafter
the polishing speed tends to lower. As noted from these facts,
stability of the polishing speed is problematical. If self-
producing abrasive particles can be supplied abundantly to the
surface to be polished with the use of a hard abrading plate,
stability of the polishing speed can be improved, and pattern
dependency can be eliminated. For this abundant supply of
self-producing abrasive particles to the surface to be polished,
dressing of the abrading plate surface is important. In
particular, so-called in situ dressing, performed together with

polishing, is effective. A method of dressingmay be by a diamond
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(y10%& ()hot air blow 5or ‘irradiation of infrared light modifies the

surface state of the resin to be deteriorated or changed), light
(short wavelength light such as ultra violet light modifies the
surface state of the resin to be deteriorated or changed),
ultrasonic waves, or an electric current to the abrading plate
surface weakens or cuts off the bond imparted by the binder on
the surface of the abrading plate, whereby the abrasive particles
or chemical fixed in the abrading plate can be released.

With an ordinary abrading plate, if self-producing
abrasive particles exist in large amounts on the surface to be
polished, the polishing speed increases. This causes a failure
in showing the self-stop function that when projections are
shaved off and a flat surface is obtained, progress of polishing
stops. With the abrading plate of the present invention, on the
other hand, the supply of a surface-active agent allows the
self-stop function to showup, in addition to achieving stability
of the polishing speed. Dressing can not only result in
self-producing of abrasive particles, but also supply the
surface to be polished with a surface active agent enclosed in
capsules, or a surface active agent disposed in a solid condition
(without capsules) in the abrading plate. Not only the
surface-active agent, but also other chemicals necessary for
polishing can be similarly fed by dressing to show their
respective merits.

Next, a method for producing the abrading plate will

be described. As illustrated in FIG. 3A, materials for an
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abrgc%gn/ggfal(a?te, which comprise abrasive particles, a chemical,

and a binder, are charged into a drum container 21, which is
turning, to mix the materials thoroughly. On this occasion, the
abrasive particles may be ordinary abrasive particles, or lumpy
abrasive particle aggregates of fine abrasive particles
granulated by a spray dryer. The chemical may be a solid
particulate chemical, or an encapsulated chemical. The mixing
of the abrading plate materials need not be performed by a rotary
drum, but may be carried out by a suitable mixing method such
as an agitator. Then, as shown in FIG. 3B, a powdery mixture
of the abrasive particles, chemical and binder is weighed, and
a mixed powder 24 is put into a container formed from a die 22
and a punch 23. At this stage, vacuum venting is performed.
Vacuum venting can reduce the content of air in the mixed powder,
and provide an appropriate porosity (void ratio). That is,
vacuum venting obtains an appropriate porosity without imposing
a strong pressure, thus preventing breakage of capsules.
Then, as shown in FIG. 3C, an upper punch 25 is set,
and after pressurization at a pressure of about 3 kgf/cm?, the
pressure is released once. Then, as shown in FIG. 3D, a die
receiver 26 is detached, and the mixed powder 24 is pressurized
up to a predetermined pressure for compression molding. Then,
as shown in FIG. 3E, the system is turned upside down, and with
a preload being imposed on a molded product 24a by a spring, the
die 22 is pressed by use of a spacer 27. Further, as shown in
FIG. 3F, the molded product 24a is withdrawn, with the spacer
27 being replaced so that the spring above the punch will work

effectively when the die 22 is pushed out. Such withdrawal of
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cracking of the resulting abrading plate, etc.

Finally, as shown in FIG. 3G, the withdrawn molded
product 24a is placed in a vacuum oven. When a phenol resin,
for example, is used as the binder, the molded product 24a is
fired at about 180°C, the curing temperature of the phenol resin.
Then, the inside of the furnace is slowly cooled, and the
resulting abrading plate 24b is taken out. According to this
process, as noted above, vacuum venting is carried out to remove
air from inside the mixed powder, hereafter the mixed powder is
compression molded. Thus, compression molding at a relatively
low pressure becomes possible. Consequently, breakage of
capsules can be prevented, and the abrading plate containing the
chemical can be produced. The vacuum venting may be performed
by providing a vacuum exhaust port in the molding container, and
evacuating air under vacuum through the vacuum exhaust port.
Alternatively, the vacuum venting may be carried out by housing
the molding container itself in a vacuum container, and
evacuating air from the entire vacuum container while pressure
is given for molding the mixed powder under vacuum.

FIGS. 4 and 5 are views showing other structural examples
of the abrading plate of the present invention having abrasive
particles and a chemical fixed therein. FIG. 4 shows an abrading
plate comprising ordinary abrasive particles bound together by
a binder, and having a chemical further fixed to the abrading
plate. A chemical 12 is a surface-active agent, an oxidizing
or reducing agent, or a polishing auxiliary. As the chemical

12, a solid chemical may be fixed unchanged in the abrading plate,
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and pure water is used as a lubricant or a coolant during polishing,
whereby chemical and mechanical polishing can be performed
without the use of other chemicals. By using a surface-active
agent as the chemical, moreover, the self-stop function can be
exhibited.
FIG. 5 shows an example of using two types of abrasive
capsules 15A and 15B, and two types of chemical capsules 16A and
16B. In the abrasive particle capsule 15A, abrasive particles
A suitable for polishing of, for example, an oxide film are
enclosed. In the chemical capsule 16A, a chemical A used in
combination with the abrasive particles A is enclosed. In the
abrasive particle capsule 15B, abrasive particles B suitable for
polishing of, for example, a metal film are enclosed. 1In the
chemical capsule 16B, a chemical B used in combination with the
abrasive particles B is enclosed. The abrasive particle capsule
15A and the chemical capsule 16A are ruptured, for example, in
the presence of a liquid with a high pH to release their contents.
The abrasive particle capsule 15B and the chemical capsule 16B
are ruptured, for example, in the presence of a liquid with a
low pH to release their contents. According to such abrading
plate, the abrasive particles and chemical solution are supplied
fromcapsules adapted for the pH of the liquid fed as the lubricant
and coolant during polishing. Thus, a single abrading plate can

selectively supply the abrasive particles and chemical solution
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An abrading plate 10 has capsules 17 fixed therein, each capsule
17 containing a mixture of abrasive particles, a chemical and
a polishing auxiliary. In encapsulating these materials, the
capsule may be in a spherical shape, or anellipsoid of revolution
(i.e. spheroid) as illustrated. In the case of a spheroid,
spheroids 17 may be placed such that the long side of the spheroid
is perpendicular to the surface to be polished as shown in FIG.
47, or such that the short side of the spheroid is perpendicular
to the surface to be polished as shown in FIG. 4B. By positioning
the long side of the spheroid perpendicularly to the surface to
be polished as shown in FIG. 4A, the contents of the capsule 17
consisting of the abrasive particles, chemical and polishing
auxiliary can be slowly supplied to the surface to be polished.
By positioning the short side of the spheroid 17 perpendicularly
to the surface to be polished as shown in FIG. 4B, the contents
of the capsule consisting of the abrasive particles, chemical
and polishing auxiliary can be rapidly supplied to the surface
to be polished.

FIGS. 7A and 7B show an abrading plate according to still
another embodiment of the invention. This abrading plate
comprises layers 18A and layers 18B arranged alternately in a
sheet-like configuration, the layer 18A having abrasive
particles fixed therein, and the layer 18B having a chemical and
a polishing auxiliary fixed therein. The layer 18A having the

abrasive particles placed thereinmay comprise ordinary abrasive

24



10-u 10-u 10-u,;10% u& ()-fijklyxb@ 10!!F"10%& ()-F"10%a& ()-' 10%&& () -

1pb 10b IlOb@:lOO/dD&' ()--! 19%0&' (?- 9%’ '(')*7b@ 101" 10%@ae ()- (" 10‘Vc@£§?)DN 2003

("110%& ()- 10@10@ 10@; 10%& ()- "10%@& ()- Vi~ _©@

10!! }O‘Vdo&' ()-*L"10%& ()- 10@10@10@; 10%@& ()-.'!'109%@& ()-Z !'"109& () -

(F_ abm}ggiﬁl:icles, such as cerium oxide or alumina, fixed with a binder
such as phenol resin, or may comprise fine abrasive particle
aggregates granulated in lumpy form from fine abrasive particles
as stated earlier. The layer 18B having the chemical and
polishing auxiliary placed therein may comprise a solid chemical
and a solid polishing auxiliary fixed similarly with a binder
such as phenol resin, or may be a layer formed by enclosing a
ligquid chemical and a liquid polishing auxiliary in capsules,
and fixing these capsules with a binder. As shown in FIG. 7A,
when the sheet-1like layers 18A and 18B are placed perpendicularly
to the surface to be polished, the abrasive particles, chemical
and polishing auxiliary can be supplied uniformly from the
respective layers to the surface to be polished with the progress
of polishing, and these materials mix to carry out polishing.
When the abrasive particle layers 18A and the chemical/polishing
auxiliary layers 18B are parallel to the surface to be polished
as shown in FIG. 7B, the abrasive particles, and the
chemical/polishing auxiliary are sequentially supplied to the
surface to be polished as polishing proceeds.

Although certain preferred embodiments of the present

invention have been shown and described in detail, it should be

understood that various changes and modifications may be made

therein without departing from the scope of the appended claims.
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1. A method for making a fixed abrasive palishing tool, said tool being a form
of a plate and comprises abrasive particles, chemical, and a porosity therein, said method
comprising:
meking a granulation of abrasive particles by aggregating said abrasive particles
each other;

making a capsule in which chemical is included,;

mixing said granulation of abrasive particles and said capsules;
molding said mixed granulated abrasive particle and capsules in a molding

container by compression molding to form said plate,

2. A method according to claim 1, wherein said granulation of abrasive

particles is 5 to 100 4 m sized in its diameter.

3. A method according to claim 1, wherein said granulation of said abrasive

particles is formed by a spray drier method.

4. A method according to claim |1, wherein said capsule is formed by spray

drying or air suspension coating.

5. A method according to claim 1, wherein said granulated abrasive particles

and capsules are molded with a binder.

26



10z- 10%& ()-3Y109%&' ()-10%&' ()- !'yYSZ"10%& ()-!'110%00& ()- 10z 10zgHCO 1
10z- 109&' ()-3Y10%&' ()-109%& ()- 'yYSZ"10%&' ; 109& ()-I"109%& ()- Nor maP"JUN 2003
“Headi ng 13]c" "Headi ng 23] c" "Heading 33]c" "Heading 43] c" "Headi ng 53] c"

"Headi ng 63]c", "He c’ adj "o " Def aul.t
Par agr aph Fontéi 1) £ Vé’i‘ gH&/ aérng Ilﬂglﬁreérf ﬁ?a}\my f’kf Comprises ltdce-
U aThU Jj\ k; | [er(nouC| f-ToW }~6Ti mres New RomanAri al Couri er

pll n 0
New' h’ Root fIlzynt rdDocunent 2W ! "#$%&' () *+, -./0123456789: ;
<=>?@ABCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{| } ~

7. A method according to claim 1, wherein said chemical comprises a
dispersant, a rate stabilizer, a bond solubilizer, a machinability promoter, or a mirror

surface improver.

8. A fixed abrasive polishing tool in a form of a plate, comprising:
an abrasive particle granulation in which abrasive particles are aggregated with
each other;
a capsule in which chemical is enclosed;
a porosity;
wherein said abrasive particle aggregation and said capsule is mixed and molded

together to form said plate so as to have a porosity inside of said plate.

9. An apparatus according to claim 8, wherein said granulation of abrasive

particles is 5 to 100 K m sized in its diameter.

10. An apparatus according to claim 8, wherein said granulation of abrasive

particles is formed by a spray drier method.

11.  An apparatus according to claim 8, wherein said capsule is formed by spray

drying or air suspension coating.
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12, An apparatus according to claim 8, wherein said abrasive particle

granulation and capsules are molded with a binder.

13. An apparatus according to claim 8, wherein said chemical comprises a

surface-active agent,
14.  An apparatus according to claim 8, wherein said chemical comprises a

dispersant, a rate stabilizer, a bond stabilizer, a machinability promoter, or a mirror

surface improver.
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