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CHEM CAL MECHANI CAL POLI SHI NG PAD DRESSER FI ELD OF THE

| NVENTI ON The present invention relates generally to a
walewicor3dand nmet hods for dressing or conditioni POI/ES2005/047024

chem cal nechani cal polishing (CwW) pad. Accordingly,

the present invention involves the chem cal and

mat eri al science fields. BACKGROUND OF THE | NVENTI ON

Many i NCHEMIGALWIEGHANICAREPOEASHIRGIPADBRESSER

polishing (CWP) process for polishing certain work

pi eces. Particularly, the conputer manufacturing

FIEiﬁb%t’fﬁgﬁ\}Vﬁﬁﬁéﬁw Iy on CVP processes for polishing
silicon, glass, quartz, and ’
metkiepresSticinv@aiongblaty gBﬁ@Gl@jE sesdgedermdl thethed fat Hressing or
aplylngthe fer against a rotating rom a
con@upa@g@ %F@&ﬁr@ee ﬁeléshsrwc@\é@ s y&@@fﬁﬁ@ thg present
ains a chem cal
mvegllggg]gﬁ% Iﬂg{éﬁé it ‘algdi Ha%et%ﬁ%g V\gicg(rmg{dgbst ance and an
amount of abrasi ve parti cles which act to physically

GO 8 Fus BB LY, b Sont a1y

chem cal

an %ﬁ&%‘fﬂﬁﬂétﬁé’é utfl%%ec‘he%'l hﬁ@ha@ﬁba‘éﬁ@hé&ﬁige(fcmp}lﬁx%césts £6:0
be polished in a desired mam er articul ar

pohslmp@ ceraie worlopneh@ d’lmnqda}rlyothep@mmlmrmgalm&ﬁitt@mnd@trwréhes

heai0H R b8EeSts fo Bo RN G skt BT RS 3 @ ane

met@k. BublepSlishinggiBedssdd PesrallyvBihiail apploinigdRe dvafer Iagﬁmﬁm rotatlng pad
force sufficient to prevent the particles from being

madetFpa d@fffb OPrSEPE sbk:asaar@e éuqua&mév%thwq {4 ghgmical %@Ty is utilized
that%ﬁ{ag &Ee@g ehefso?émg&vﬁg{hga as ?thlfl&r d a'n an{o%nt of

ant op exl bl'e as
abrarsﬁ&qiaktﬁcﬁes \t/knck eeifio phegsitdllyersdethe evadatsuefscep OB shirey isapndtinually

to assure th there n abundance, of open res
addgdier BBy R M %@wady o a%%m&%b%@%%bgqrﬁsaxs%ed on the
fQ‘%uQéR? ﬁé]bélmEdﬂ{éags?reWrﬁJPm&EQard to maintaining the

surface, however, 1s an accunul ation of polishing
dekﬁ)f lsarnuﬂmmglpbrta]metth eha/\qualhtypofeprél,slmg echibyeakis \ﬂ@ distribution of

e ST e BSHBROL AR SR80 Tne P SR HME R RaFRBES mesns of
ﬁbehh@r sﬁﬂatmegoiesd QiMbh [RBFidE YR cliKkR el SuEfidad & prdvasiaht Basicles from

le to hold the abrasive particles of the slurry

belﬁgiémrecﬁff @éﬂ@ mdglmﬁ o wreentyifiegad faes exaried bydbe Bado%' amaning

o) 808P FLFRAFE AR b TP HeBR s o

the ¥k ak breasgqiostiblepind aspadiitt frld 8hhngusdsht@ocLopen pores
beconmes depressed and nmatted. A CI\/P pad dr esser can be
ava&@é@ tq igoqine Ny appliprhebrasive ButClsy " conbi ng” or

"CUbhd ﬂ%bleint that{Hs8s RifGEgatd 'tosmgﬂl?é‘?ﬁ‘ing the pad surface, however, is an

accumulation of polishing debris coming from the work piece, the abrasive slurry, and the

pad dresser. This accumulation causes a “glazing” or hardening of the top of the pad, mats
the fibers down, and thus makes the pad surface less able to hold the abrasive particles of
the slurry. These effects significantly decrease the pad’s overall polishing performance.
Further, with many pads, the pores used to hold the slurry, become clogged, and the overall
asperity of the pad’s polishing surface becomes depressed and matted. A CMP pad dresser
can be used to revive the pad surface by “combing” or “cutting” it. This process is known

as “dressing” or “conditioning” the CMP pad. Many types of devices and processes have
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as "dressing"” or "conditioning" the CWP pad. Many
types of devices and processes havebeen used for this
WE0po3m24 One such device is a disk with a pl urel/U83008647024
superhard crystalline particles such as di anond
particles attached to a netal -matri x surface.
Utra-large-scale integratief-(ULSI) is a technol ogy
beent3&d fRIES Bhrpake. | @ASSuch devick iPNdick Mathi d plefatiteol sipevharnl
singl e sem conductor chip. In addition to the
crysteimmpadisles suelna digmpad pargiclep attacked EndijpeimAtix §if3cet he
cufrent nove mar . 1
bl B el e e e el 8 5F A B Bt Rt st L pilfon
circdit @&meme bn befmptesemibmidattor ehipt Inead@Pnito thestraryertiass dawsiy

required to respond b rovidin ol i,shin terli
A TR I T T N SR PRTIR a e
becolr anil, Srork agﬁd'atei%thﬁﬁ ls%zéI gh@ ?‘18.@51‘%.%8 H{ag%veﬂb"@lﬁﬂe? I'ThStef&re, the

rasive particles in urry, and polishing pads )
CMbindastsy ke taoed rapirad & telpanddry providingspolishing stetettads gigk tephniques

that BRSPS P HRBASRI B P GO PR g s, smlle

i i PR3 MR . bfd B8lish@lpthads af a die BAY n@ME tlatadsnot over
Sme?ﬁgggggmﬁgst be Sse . Thgrg are a nuﬁbef of probl ens

polishrtha taéarmiush e teedp Fovthdmaraaiadalresaers dhas sueasperigsdn the pad

.t he superabrasiyve ticles mu e.sianifi
whidy i, BRoPHAA S SIS ARSI H Ay i vincss the pad
musfbEeseyng operations. General |y speaking, the
superabrasive particles are so small that a .
t r Jhinei aspa numbenOf praklems in aitemnting 1o REIdLBIcE amafl dresser. First,
hal di ng..an t.al i : '
the PR BErIcH Ttk O R lhp bR oAy Sedt
curr@alyt ipvedicbginhepegitionsu Senbrellpspmkig] thelseperhledsive partidles are so
to uniformy dreis t he, p%gﬁ Tradj ti onhl

[r al. ..CvP &q% -
smaj thad g draglitiogal Ma\pbmatipt s Often PRyitRRIC ok RRNg ApT sranpe them:
Furdl® fhel e -aTor itk SRR AbrEQUPHRALISE, Mekads 8RS R Garticle tip height

perftornmance. wever, such a variation would render a

mustbepmeisclydevadabini drdértto weifernly grdss 8 nad. dradiiongl QWP padidressers
nd achi.eve_ a. uni form asperity depth of. 2 | .
e e S el RSP LSO PR s b SR tesing

perfGHﬁ%jce.g H6SfeYeS SN a S REDARAR Maddardrestesseldshif it were required
tendencies of nmetal to warp and buckle durin

to dieene OMP prdewbachicyaaswifatiaspesivarents §62¢ MﬂhOYgB%aSaf%ieﬁ@me-
d . i . . t]
TR rafeEn S v A PR O VAR L ATl gRles, the

tendehéi8s oSmba! toakaprt Sutlat Jusheh hesingPlryosss, icauseediitonal issues in
have been know, such materials typical]y_ ar not.?PIe

obtaiwing etGYIR ped geasesshaving sUpHrTpEY eBartigleding dgyelsd 1 [y4thip & narrow
suffici entf.0r ' . .

el RS R B R B b kv

suck haterfabelpichity slemanalse p @eadnl suppeabrasine @EClentdLesdagyeeshat is
the continual, reductions in sem conductor size is

suffegignt forfeMEPad ligiiineSUMVARY OF THE | NVENTI ON

As a result, a CMP pad dresser that is suitable for dressing a CMP pad that meet the
demands placed upon the CMP industry by the continual reductions in semiconductor size

is still being sought.
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Accordingly, the present invention provides CWVP pad
dressers and nethods that are suitable to groomthe
W@MP6p2x9%4 used for the delicate polishing appl PCRHUSZINS047024
as recited above. In one aspect, such a CWP pad
dresser may include a resin layer, and a superabrasive
grit held in the resin layer3-lIt has been di scovered
SUMVARY SETHPINVENTI®OS UPer abrasi ve particles i n t he
= resrimn tayer may be fnproved by disposing a neta
coAtcardinighy dre freteneinvention mavidesCNGY pd emrsea@é ﬁnethods that are

oS BSEA RTS8 i RS AR 5 Y Do Bt

abovAN T£ $ROSPHctD Qichi 200MDf patifiieesserzpapic REk ige i ldyegand a
protrude at |east partially from

t h |
supemémasp\reogrrtlm&sl ighe resin lpgar Y ltaé baerpélé%efé{eg%#ﬂﬁég%ﬁ%%ﬁ{ e

t
L e

layet lb’@w@éroétrletﬂt ] goﬂmntdf eachofuptiabrasivp eri blnch'dle\resug tayer @mmpared to
be substantially free ?f the_netal coati
a

supepahr e gRfrabsent sechpmstal ontng Ry ef- aé@rexe%ﬁ‘?gg@“&‘ﬁ]e?ﬁ%| ly
supepz&ﬁ]?s%% %1‘3; c%h gk@cﬁﬁfe a®138, ﬂah?d"llyq*forﬁ A YeSiH RS R NAThN Brotrude

metal coatin ayer can I n turn, be
subsmﬁbﬁy’l tccapleydetonnited helghmtTheen@al @atiog tayghcamfexmé spgarially

B

supel?&;rgsﬁecgﬁ’tr Ghg stiBstantRII9 gk F tHeNfstaln@atiff Myen Rurthermore, the
solidifred resin layer. Such nethods nmay include

necopog lngera:arré)r: shemisally hendedyept Isest acerion ofjcagla pupgrabrasive
grit, gaé :‘L'he? Iﬁgt[% coalin ch A%’%g | ""Brtﬁ&' ¥E 3L a{mc%ﬂg bgﬂgecf RSk %alstaa)’ﬁ&ﬂlon of

4brasive gr| I nc an exposed
the R@qlhyR. t hat protrudes at |east parti aI I y fromthe
resin |ayer. The exposed portion may Pst antj al Itg .
f r dieresenanTRntion ABRONHE PEgEIRASSTEICHOdS P! HudPYIRg teténtion of

super@y ngggﬁ‘? ltl:gef Gc rcﬁﬂg\"]‘t@?ﬁ‘ﬁreg&@ﬁnlﬂé&’ﬁéﬁ?ﬁ il Q%lﬁﬁﬁ&ﬂresm layer. Such

e resin layer. The present
methdtsandy @olutle E:ltslpemngnnmm assiew Inpdrivetivcenfat feaki mlg)raomfveach

Sup%ggmg;‘?rgﬁkeéldc \é:r%g} ]té;grsslluf’ rgl%%/gaglp’( rgiaérﬁ%ﬁat%ﬁgg tg}lflr]ilcg ﬁgs an exposed

portdbifth &goﬁ{f@ o138 Pk §aorh A 1’é§iﬁ 184}e8.PTRE BEbosed portion may be

superabrasive grit 1n a resin |ayer such that each
substapitlg frea oif viee wetat cdating tayen x"ﬂ@ﬁy@gtabmaftmg Aastep a1ay have a surface

prot.rudes at e in layer. The
thatProdfeinaepsrd f@?@%m@%&o? 1@5&8@” ﬁ%stl ag'%%at i ngyl ayer

di spRspescReiveRbefirtheastompMees hofhodd of heking a CMP pad dresser

superabrasive grit and the resin |layer., The expose

havingrthé¢ omprovedaidtretsnpen ant pasfopmang qhahaﬁpr)@gcs recited hergln In one
o SR 50 b RSB Pl OB R 5 o
caclP EeferabilasivsEetak ah kypdsed pomioa deit rotiudesiatieasy bartlally from the resin
layer. The superabrasive grit can include a metal coating layer disposed between at least a
portion of the superabrasive grit and the resin layer. The exposed portion of each
superabrasive grit may be substantially free of the metal coating layer. Also, the
superabrasive grit can be situated such that they protrude essentially to a predetermined
height.

A variety of methods may be used in order to effect placement of the superabrasive
grit in accordance with the predetermined pattern. However, in one aspect, the

superabrasive grit can be disposed in the resin layer by providing a temporary substrate
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A variety of methods may be used in order to effect
pl acenment of the superabrasive grit in accordance with
wo b@ofpormadet er mi ned pattern. However, in one asper/uUS2005e47024
superabrasive grit can be disposed in the resin |ayer
by providing a tenporary substratehaving a working
surface, applying a spacer layer to the working
i R , AR wSrkR! sabfaes ofbe gnhporar
Iwyu%§9®@§ﬁggﬁ?%£§fbgart|£$¥§§g?§%osed.in ?%% spacer porary
substtaay. eBypezataasieygriirmoay belet least putielly gispesedin (herspager daysr, and may

o 5 S VGG CRRL SO DAHE a 8ne f o

tempbBSy SubFRLR! 48] atG&Rt patiaphicatkd @sih heataidcen bé apied to the
opposite the working surface of the teppora

spacesligsT paﬂces,ite arewerkang wiifasel of te dURpRTETY %%}%re%%‘?e&’s‘i%%l to
jt. T t e
secm%gch? %%{/a@aasf\{_)gp%}{t? The ?#ﬁ]gc}r{l&tsﬁbﬁgﬂe 1 REhS RRARF lay8Y &I He@Bmoved

Xposée protrudi ng superabrasive
to ex@béd the phgfudingasptlabmsivegrit.out | i ned, rather broadly,

s pes Bis brreyuBknad A SF S YRR b AR Pt so tha
the dt‘éﬁéﬂ@& ﬁ%s%ﬁ_gtio%ﬁlgge%? R 21 FRE P BSBHer GRMEtbOU tn@Ro tiit the
e ar y be t

etter appreci‘ated. O her features of
presdreorribsigon toi thy en miayrbevhelibr dppresinteds | @eber featremet thepresent

invenam o e Cae TS e a2 i) S PPREh e b AEREn
take%@c&%&%né RMERS, | R thay Bl ErndESTRE Pk OF thEtvention.

IS a cross-section view of a
superabrasive particle enbedded in a resin layer in

[ of the present

EEQE&&@ﬁgggiglﬂbhﬂggﬁﬁgﬁgggggggﬂééctional view of a CWP
pagi@r EaSSrodtaletibiviesciadapaabrasive patielcemdwdiedina wkin layer
the present invention. FIG 3 is a cross-sectional

in acgouslaned withvas cmbadisrent obiBe RESEYIIVEHSPt i cl es di sposed

gggigit %&Pﬁ)gro{sys(eéﬂ&f‘atl Lot ' AAREGE: %ﬁ&ﬂin%@ordance with one

e present 1 nvention. Fl Is a
embBiRSHt SLGE ipedsaht imvamioaf metal coated superabrasive

particles disposed gn,a t orary substrate in.. .
ac @é@d.%ﬁ@ecrmsrwcgﬂlg& éq,ﬁ%@ﬁe rggtﬁ{ C édtquerﬁf)r.éenglgﬁ lpartlcles disposed on
a teﬂlgélr?uy dﬂu%@tratg hﬁacc@rdaﬁc@wﬁﬁ Q86 e 286dihRAALS thE PYésert iARngibn.
coa super abrasive particles disposed on a tenporary
SUlNGT 4isr émssasctond viey of mptaberateshaypeiahistve ppritdis disposed on
present invention. . FIG .6 i S a.CkLOSS: ' Ava|
tolpogn whHEe R upermraifenp sPpPLRRT B pRIE il Gton
resiif. 5 &VLErokdlsRE6RA1436% 6f ietahcsutal sipbnbiasbetpadicldshisposed on
present invention. FIG 7 is a_cross-sectional view of

a temp@ieEy pirate és senordance pithong FRRORRt ghibe PEEEH; HETHIOB
th t | tign. F ' - i onak: :
B T i SR e AP B

resif1#83@Pin accordance with one embodiment of the present invention.

FIG. 7 is a cross-sectional view of a CMP pad dresser in accordance with one
embodiment of the present invention.

FIG. 8 is a cross-sectional view metal coated superabrasive particles disposed along
a layer of resin material in accordance with one embodiment of the present invention.

FIG. 9 is a cross-sectional view metal coated superabrasive particles being pressed

into a layer of resin material in accordance with one embodiment of the present invention.
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a layer of resin material in accordance with one

enbodi nrent of the present invention. FIG 9 is a
wee@ss7ect i onal view netal coated superabrasi RET/US2005/047024

particles being pressed into a layer of resin nateri al

i n accordance with one enbodi nent of the present

i nvent i on. DETAI LED DESCRI PTE®N OF THE | NVENTI ON

DETLIED DESCRIFTIRRS OF THRIRVENII@NT ng the present
—tnvention, the folfTowng termnology will be used in

acB@fldem with the definitions set forth bel ow The

frgglf lgg{llglng & n% glgﬁ’{uﬁlg tl?eg%rese ﬂicvlerétrl% thd dﬂﬁ?% RiH#Blogy will be

useth 'ﬁ&fdi\dﬁﬁe withuse défotitiensasgpioeth beddver e nce to "a
particle" incl udes reference to one or nore d@ie%gﬁlecontext

LN <3

palhe singglar fwas r&f &pn Rdit eheinduderlural refprep(s
clea E%Ea‘?& qhérgas%n GThﬁ , fIPEEn e SHE R ER] ASparfiie PR fdes reference to
[ d%

‘ers to a sem so solid conpl ex
one anmmrnfuac}rrpamotés cang acferencomybbedsin” Ascledes h@feretne@tmone or more
| ayer” refers to a layer of a semsolid or solid
of suchipYi% anmor phous mi x of organi ¢ conpounds. Preferably

theynRsd Berinl *rel8” ?ef@@ iy ABEMRG1iE PSR 14 ﬂﬁ@lrphbﬁmﬁnx of
the polynerization of one or nore nonomers. As used

orgahmrc@mpouhéa,u pls himhd“regindayes Lnséarater algy el armynwéldwg gllid complex

ter chan eabl and f
amo oy& F&%P P]igia]?]% cwgllpg}uigcg gr%t%:ra%%l t;ﬁL)rf%stno lsﬁ§ %p%{neer or F%polymer
fornfbAVitdH 1R Pl @izaSioh dF BRESSMOfe AOWierd000 Kg/ nm2 or
greater. Such nmaterials may include w thout

i distused bcremen aperherd and “SURSTRDIBBYO A P§ P%?é intepshapngegbly, and
refer\gg)ta mw]sca or F?'JB; gsltaqflr?e llﬁgf%iqgl E)lo LRSS }n%g:rl'aﬁ Habfr‘lg a

rasive na I's-are very 1 nert
Vlclidi*ufhaﬁﬂﬁeﬁd @ﬂdbbut 4000 gmeivesi g@aﬂterb Guds mﬂtdrh'u,ls may lrslude Wlthout

known that certajin_reactive e nts h
limitgigns dipmandsnd cubie Kpsam matrige ( 6‘{3\135:5& éi‘fqufs ?f?%ﬁ%l@krﬁo JpWE to

thosg léf?glr ﬁl?r( ey a¥€ Wﬂll@ s 1§br§§1v@ﬁ1ra¥e§‘1'aﬁ e&@(’ﬁ?ﬁﬁérﬂﬁrﬁﬁthuﬁélfﬁcult to

erei n, oating layer"” and "netal | ayer
fornﬂ’ahbnblealll&ﬁds wutheut diamwatbhty;eﬂamdeat@fve elemengs, seitdsiehesusivm and

Qr di scon nmetal coati ied to
o rorrable 2 SRRTADY e gs P pREr e elliel 7Bt
tempdlBluddgl 1 ¢” referstoametal or an alloy of two or
re metals. A wide variety of netallic materials is
knotsused heteirs Emstal Foastngilayerhandifmetaklgrer” ayaedehum

1nte{o?1$1§gﬁrahlr¥$ Q rcﬁrﬁzgeg{aéﬁ Igtllr}]ugﬁg %e !rifg%oslnitt%hg&serﬁ?t E%P:aﬁhﬁ]ap%l%eg t? at least
a porfieh Y Aealbt@e paretleonpounds t her eof . As used

herein, "particle" and "grit
i ntAy @ﬂ@d@g%| ‘{petadkicy l\ﬁmt%@atnfrﬁ)r an aHoy of two or more metals. A

wide variety of metallic materials is known to those skilled in the art, such as aluminum,
copper, chromium, iron, steel, stainless steel, titanium, tungsten, zine, zirconium,
molybdenum, etc., including alloys and compounds thereof.

As used herein, “particle” and “grit” may be used interchangeably, and when used in
connection with a superabrasive material, refer to a particulate form of such material. Such
particles or grit may take a variety of shapes, including round, oblong, square, euhedral,
etc., as well as a number of specific mesh sizes. As is known in the art, “mesh” refers to the
number of holes per unit area as in the case of U.S. meshes.

As used herein, “metallurgical bond” refers to a bond between two or more metals.

Such bonds may be a simple mechanical lock or bond between the metals, such as one
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connection with a superabrasive material, refer to a
particul ate formof such material. Such particles or
w@erioh/onmy4 t ake a vari ety of shapes, including POIN&2005/047024
obl ong, square, euhedral, etc., as well as a nunber of
specific mesh sizes. As is known in the art, "nmesh"
refers to the nunber of holeg-per unit area as in the

creaﬁé%? 1 m%r@vmff%sd'f@ﬁluldoﬁeﬂdﬁ%ﬁd ey Rilidificatleh eekadfg Fﬁﬂher such
refers to a bond between two or nore neta

boncgumty broetmiealyn beatuge, gmthﬂs éymiead hemie banding that gqcu%l?ﬁjween metals.

between, t he. A% 155’9'0

[ ntAfgruls%i1 ﬁ?rﬁm 0 %#rﬁcal%gﬁ a?%l gﬂ%ﬁ%ﬁ%%@hr%y' f cat | on
intertchioe sy, eEidlrrEfMi ko a ﬁmﬂl‘d%uho bosd ﬁhiayem anemiazk fome between atoms

nature, such as typical ioni ¢, bondi that o

that @g{llmﬁltmt@’lg to p&ea’qggekanaﬁg g;@l,’lc}]com]a 18t an 15ef; e bgHz&een the
atomrs.e @ghﬁ@il bBR Qﬁveﬂrﬁx\é ho gre;éﬁﬁqnvc{ﬁﬁ%ﬁ GRAGERAIY YarbARE in the case

O a nol ecul ar t exert an"attractive
of diaroné shpdrahenvapmles foamitridessarftoridesint thy caseradwybic dvoron nitride.

t bi | {
£ héaeebberelh te S biTE Ry oRoRie Phins cBanpe U8
intefgﬁé(r%%l?narﬁf R YPh %@ﬂld Mt BlcO bel@Reh Bvd bBjeE@ D€ 188%6rs formed

super abrasive particles, or nitrides or
prmtamly U}eﬁlqtmnalrfercwasbl anbﬁ?&:‘fhb Biiesional forged @etwegn (lselopnded

obieh Tt AT BT O TrA PER - Tes san ey kPR fefets

and B?‘il’ﬂ?@ﬁné YDePReCiFicebmelrRYEAS ﬁl@ﬁlﬁﬁlcboﬂﬁgﬂfaﬁmhsy sﬁ)gh as
frictional forces. In sone cases the frictional forces
substasttiatl g gurrendirmereo st SEhAnAEYT-be i ncr eased by

eXpasnlgsle([f %611631 “81%% gﬁ ”%dgﬂﬁgﬂl%eallﬁge?ﬁ k?)%tu‘éé‘c?ﬂltérﬂ%ngeably, and
ng ot her “speCi T g geonetri cal
refeﬁf&hrmml dbﬁ’tauﬁ@@ﬁ Is@ﬁﬁrc&ht ansynt ofia heasivs elesteattoi adllofvthe formation

of CheTiABEERE ByaR (1o A A g SHRTEeS HagADEle B Aoy may be cither a
solid B!% ﬁfpﬁﬁ DREARLY o rr?e('t;? ch&fePlottht ABviak hQ¥acti9B bRITEnDIgblate therein.

IFCl ent anpunt a reactive elénment to allow the
MotfeoverpthrareddfmayHemisedlo teferds thsdbmeaivn dfehainical bensls bgtween a

super.abr asij articl The alloy may be either a
Sup%rélPraﬁ)‘VBPaqtﬁcéLﬂ "’sl?fff‘%?taﬁ{?ﬁ of a metal carrier solvent

haVAﬂS‘s a hEFe"i’i? t“lc&& elBARIRL” £ Ybfed heFig fs O%Js(?érabraswe rit
razeg be used to refer to the f orrr%tlon &

or petiiei, wﬂersbo mj srepelangent Jeasisupstion phat veepaitare pEthgpartiele that
has %g%pgwate‘f%c?rﬁag%igg% era‘%u'{le me?aq a&’ reactﬁlg %éteﬁ%ﬂo% %ﬁ that

a superabrasi

conRstdhemBsal behdtetwénahe pe[rﬁale ahd)lflg: Aloyl eathht mlkxmmtaxm such
of an outer surface of the particle that has

cheiniqal hends/ypon i h@%lﬁ%ﬁtwptaﬁd Do i rpattvspncia, or reactive

oL Bl L8 S0, iy O s e
encloodd the enﬁﬂecshpa’abmwa partioled i’g ispohe tli,n@ri;toqiltHat sehilgyrersard limited

TN IR, ERCE 1T
coatifly Blay MRiapPliGH R dsHn! 2 IRBGRREBLALs, or as a group of particles, and
that such a coating may be effected as a separate step made prior to incorporation of the
superabrasive particles into a tool, for example, in order to form a tool precursor which can
be combined with a support matrix to form certain tools. Moreover, it is possible that a
number of coated particles be consolidated together, either with or without additional
abrasive particles and used as a tool in and of themselves, without the need for

incorporation into a support matrix.
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encl oses the entire superabrasive particle. It is to
be understood that such layers are limted in sone
WO p@barves to a certain mnimum thickness. FurpeBEUS200$/047024

is to be understood that such a coating nay be applied
to particles on an individual basis, or as a group of
particles, and that such a cgating may be effected as
a %H@E{) rabBosd GRoIRE! esoﬂﬂdll?c[est shd RE&" Me@fchpdht@fnaﬂr e presented
superabrasivé particles into a tool, for exanple, in

hereﬁrldetrrangb foama. dt tsdobe pnéerstoe@tham@hamfomafda mbsidraerely for

o SBROEL Yl 4T B0 5003 ph RO i

valu@@&&@i'citgﬁ%@l@edt RGRs ﬁﬁ'its ofihk higeblitthl Ry to\/ihél’ﬁ@d-latll the individual
addi'ti onal abrasive particles and used as a tool in

numgrichl ohluehensbtaages encempassed withingbat rrrge 3siteachanmerisal value

a_supper: x. Concentrations, anounts,
and?%Tﬁﬁg? egggmhgﬁgnkgher nunerical data may be
Pr eseatHehlEer @nbentihtion kapgef l 0o Sahoullbeiistetpoetbd to 1nclude not
understood that such range forpat

Onl}’dbﬁvﬁﬂlcétht@cﬁ?fﬁh@iﬂéﬁ { ynd W RBAILY Ilrisféu eﬁ{l@?fm@%{ ues such as 2,
7, 3. 6 'g ?i d%’ﬁuioq %:%lsﬂ ad1R2b 50RkYs. 3, hee Q% | el M@érﬂl‘%‘@mon should

as the Tim'ts of 'the range
appl§|rggm<ﬂless crfCtheuHﬁ:aaﬂhl of thieerangedonthel u]adracrtenn&émheaig dmtmi@si ad also
sub-ranges, enconpassed wi.thin t » G
appligsiie Pp%naﬁn% TARSC AeF TR ORY H@%eﬁ“@ Q{a Fﬁl‘g\ Y ;gferaieé %‘?%1225 or “less
thar Q. €xanpl e, a concentration range of 1 to 5 should be
interpreted to include not only the explicitly recited
| i iiitednotntiorand 5, but al so to include individual
vaI Si)réslégthi§V§1’[10§l p%b%&g@é@ifi—'b%kﬁﬁ@gl - %éc{rrgﬁ%gﬁ%il(ﬁtﬁﬂg fthods for
theusﬁ‘éé%g nfRRIRCHe 0 ahe iifghtoPhad foend tipatichehtibhef & ampgmbersive
the characteristic being described, and al so a plles
particde mmewsmdwn cpmhgbmposed bY Hgpasinga B! é%ﬂ}gdwar c\feR the

r eat S
sup&Feray BT A0aN¢ Rt Bfes, FIS! A o hperal R ARTAL £
embH@sE@raSrebifdhyedilng Aniﬁéilabdﬁttlﬁg tayeheb is dlsm)sahtietween the

manuf acture. The |nventor s found that .the refention.
supgrpbrgsive paiitigler sangdhe ssin lé)/%ai Tgleﬁ%ﬁ?lrfoﬁfé%ﬁysra f provide
1mp[r(§?%ﬁ%¥e%ﬂa1ﬁ alddoﬁﬁﬁ’lﬁ'vﬂﬂl the F@sﬁriaia Sond és%rﬂp%i/&f tolIRd i@%@ﬁl’ely smooth
superabrasive©particle an the resin |ayer.
andShavsurncs upe salerasasie mauenakﬁueh 19diemondd éal OmnaS@e@te&lﬁ rlinetal
lLayer 14, A petal. co t|n ose

contiBb it By ST/ 0aERS Bieeq oY Bl Prohiis SRR Qyp e bonding

by t-lEQ 2& ﬂoe%tdo ake@ytg rthe]@sﬁ%!ye@ HeXdifg dirBRrryoseale surface of a
hani g wth the resin layer 14 as conpared

supenabltablefe rpelftaia vléY ytlhzm@mtaén@atungéwerwﬂh aelativply gough textures on
the gﬂ]gcﬁﬁg?% asc:g,\c/)rﬁf? t T L@o‘g)rd?x%gbe%ee d%’{g/le Iﬂ:g% &&%ﬁ% Eﬁ% :Lehe metal
coatifig fayat ca‘ﬁr&\/ﬁlﬁﬁ& itipeseds &d ofesspact] eedntion mekiyndso be improved by
arranging the superabrasive grit according to a predetermined pattern. Such arrangements
may apportion to each superabrasive grit a sufficient amount of resin layer material to
improve retention. In another aspect of the present invention, a reinforcing material 19 may
be added to at least a portion of the resin layer to increase superabrasive grit retention.

In certain working environments it may be highly desirable or even critical to avoid
contaminating the work piece with metals. As such, in one aspect of the present invention,
the metal coating layer coating the superabrasive particle does not extend substantially past

the surface of the resin layer. In other words, the exposed portion of each superabrasive grit
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by the resin layer 14 as conpared to the resin |ayer
bonding directly to the surface of a superabrasive
w@aoobiozided By utilizing netal coating | ayers we€TusS2005/047024
rel atively rough textures on the bonding surface,
mechani cal bondi ng between the superabrasive particle
and the nmetal coating | ayer -dan be further inproved.
that prpteides Gepetbe resitelagenthanbasupstahtalybied ofthe wethl byating layer, thus

' superaprasi ve, grit- according. a .

slo R0k 25 \RRPLARCOR: o B iniariehtel Wi deorkpicgs et
thantthe e@ed coathirrlayraShiv CotfiduratnSHiy bEpSALuIMPYHMIAh CMP

resin layer material to I nprove retention.” I n another
applifeaRs whire mprialflakesmey raise demegs tosthe avafidrdeinigmylished.

na [ . . ast ,a .paortion. of th

o Liold oA DS i Bliph SRY oy RS PRy gt or
combimatiens afimetulsr Khegeenaliidersianipsovihg fRYeleftidt & duperabrasive

desirabl.e.or even.critical tq avoid contam nating the
partGfiyip aSPRE IANGF bY, itk &n iiermediofe meisl epriingdpese progid adterally
encdMRsS€ 1 .

RS PRmbONE luiions IAEwIER e 4R SRXENA AT I JRE in
posspsssan efithe presérd daveofion,aad skeild bt aymsidertditodichiacluded Bsein. In one

th xposed .port.i on, of each superabrasive gritthat
aspeﬁﬁogttﬁﬁﬁreeéelg ﬂlgvmnil QP%E’FW?F%%QW Ry R oeHRE PR ey
supekdte@ief pdrii€le MThakodRBInhdY0hd AXEMpliiHHSn 3lslHRW BFert By the

surface of the superabrasive grit to conme In contaé&
prodiftion efiyauliipladayirachn ongtaspect ithametah eoatiptgdhyer mztyi eeppplied via

[ | S ' ation. my. .be rticularly usef
caseh ¥ B TASIEALLONAL R TBARE PRAL B0 L3S o mec
coatitigmegas kaowh e v@f @rordighiyGkibini thoed. Thé nfhehsl bOBrovRlc8ds a

that the present invention is not limted to .
puregagil; & ek CRBIPAPILS: OF 2 BsHb pHex. | Beraust mpwy tipgs offwperabrasive

: i fiyo ' t ' : .
rrdROEHEA LGRS BN Rl MRS, L A6 iy
tempgratimetnesyntedisafia. ireomd aspeatf tha gndtaywesativwlayet mayt b Atdating that

. enconpas umeroys vari ations_that woul d be apparent
entirflg SGHBURS i SEPFAHAS R4t CBho etplbeese aghr BRY (hea be ctched
awa)_pfr&iilecﬁ& eXxpHs8M hb@idn o b S%B&Hiér‘gts@g 1gﬁ‘tc3 NG A %%p%cl? fhe metal

included herein. In one asp he prese
coatingJasisr el not be:a pentiiuogoetating, Huyery extsndlesseatialbpalong only each

per.abrasive particle.. The .coating may be . | .
supe%tggaosﬁ%l %rg[ ﬁgcgj resin Eygrl 1H%Ft§cq, M&?Clgf%%i}% ngcﬁ%as%c} W]p!nélﬁthe resin
layerofIn et driohe® abiéL6Sthe bes@enanBB8, the hldeal BBitAlg 18RB W Y%L omprise

| ayer may be appljed via gaseous vapor deposition
multypde matah cradingdpxest incwl sombination af esseriipllymuse natpls, oretany
i ng neans known to one of ordinary
unngﬁpﬁiaﬁ%hﬁh%%gr % The netal can be provided as a pure

neAay metal w8 rttal conaidiig @mund kiBivako ahd illedBAGRYIHE that
. many t tpes, of superabrasive particles can be damged
impriyES FEEBEon B Toaereati B8 dersd ta be afiiay thaiseapes ftsvpresent

. ti ; o1 .
el o RO S U, 5Bl PP P

to, capper Gundeobah¢Co)yprd alvkel N ippduding hasciafti@llort @1d mixtures such
fromthe exposed

as nglg,ﬁéll:-lggw%%\é?’{q@ggﬁ)ﬁltgggg?gg i(k)e;tgg erggy? l\é\?ﬁacgﬁ}g{q{@} frg@setodution such

as thithBed®r@lectroless coating. Metal coatings may also include co-precipitated

mixtures of Ni-W and Co-Mo. In one aspect, multiple coatings may be employed, such as
by first coating with a thin layer (e.g. 0.5 micron) of Ti or Cr or Si by vacuum deposition,
and followed by electroless coating of Ni-P or Ni-W-P. Moreover, an inner carbide former

coating may be heat treated to react with the superabrasive particle to form chemical bonds,
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coating layer may not be a continuous coating, but nmay
extend essentially along only each superabrasive grit

war@ene®eh | ayer interface, thus facilitating PODUSRS®M7024
retention in the resin layer. In yet another aspect of
the present invention, the netal coating |ayer may
conprise nmultiple netal coati9ng | ayers in any

thusGAFBAsRAL dd@Bre@te. Emsmbtlicahdptctp i @R bad 78 ,coamigathay be employed as
osites, and netal allgys.

desceibpd 1 onpaerie Msdad §iatarcamplisasion éeréakl.NQSeaO/ZﬁES%'ZﬁEﬂtSePtember
24, %d&t aﬁﬂ@{fﬁy%ﬁg eRLEO] ¥ 1ﬁ F n%(ﬁ)e 3 &Iﬁicﬂ a!re?ﬂ&éb ﬁlc&%ﬁﬁtgﬁﬁ}ﬁf@ference

0 be W he 'scope’ 0 presen ent
in thEit&lﬁﬁfeeﬁ Afso mﬁtoageﬁlouﬁetﬁllic cboplﬁmgen’emem be usadanteinbance the

b |
bongig p! e hicoRGRE £14 1 VR et ) SRS TTTbeereir eyt
ut111%3bfﬁts&l[1 %ﬁ:a? i@Sbdivedh thiimdfal c%ﬁ{gela?el(d?lHQﬁ@fé@an§§)er OliseBl metal

e 1 ncorporated froma 5ol ution such as
coattrigdbyars Hxayﬁlmiu@l arugb Isemfg:ec Gxeistioh ravgh ahrfaesaiangle ifrapiky

d
i) e BT G B S Bl Hncd
cherﬁﬂgﬁi &Mﬁgohaﬁlggﬂ}n@aalsby first coating with a thi n | ayer
. 0.5 mcron) of Ti or O or Si by vacuum
deri‘ols |cpnt©mp13é€ntjthﬂbvarm gheplaniab and/of dissnied) dop gorfigurations can

impan/gtr?tﬁléu%?fv\éees el b?%s‘rfxge agrgcgﬁ] {HG%S[I lefy%\lr;m bj tﬁ?{lﬁg‘éﬁ(ﬁfed, however,

0 reac

that SHRigdr dkchshivas Perdnl the ﬁ:strﬂaffﬁl‘metﬁlhﬁf&?@aé ariibthe mdtﬂ(saperabrasive
i ncreasi_ng adherence. | n apother asg g a nolte
PP

grit Grezacec §af ﬁx@%gh%@e%p%%da% CRf: ydfoithe superabraswe grit

|
prin 5 B0 i ek B8 AR E e P s reshl oSty By by
mecihtulneal bondihg! ¥n 2ther é’@ﬁ&s, ablinddal bomedseayetlyy anmmapyorcd@ aobonding
refere ce in their enti

. Al . .
the BPigh oA RBLAIRE 1 DB TRGLERIE Sihghls s ain e isegiied
heretnt11 %mlﬂﬂgﬂ' n@&al@oaﬁﬂ@ 1aY8tsahayCiRaktiiNgd 8Enirbee R SERnli@Y&fithe

I'n aspects of the pfesent invention that utilize
supmbdaane gut insbedisiglapert Ve ene aspectreniky niskelmagbe atylezedé@u greate

s 00 bR T T IR I i e

titar @Y RTRINGsth:S cRRINKMN) o€ K&y othblbisatul e0ad] ity Beadepositad drhhe
relatively snmooth surfaces nmay al so be roughened b

supesnbmbiyebatic AN FlearoRlREhe ppiky §1C$61ntﬂwp@fréadlﬁtﬁ dgyer can

/ f
eSS AP FLSThgabalsen tesbignga
bontl &fithat €4 portion iof theaipiltyadekel éder, Inlmn@rovmg]ﬂte refentidraof the

mechani sms, act on the resin layer/metal interface and
superRBragie apttisledBibgoresidilo¥ergrit interface. For exanpl e,

t hey, MRS lenftOanh ik htﬂ}/zqf;l]% Iﬁ'{%tat? %f]aQQ 'dﬁﬁy hOeilRga rlmary or an

superabrasive grit rough” chem cal bondin
1nte&ﬁdd1bte nlfmmlmdaﬂmg layer pasinbet @ﬁmeactme |etmtmnltg/mby be included in a metal

eGSRl BT ) D SRS, LRk R aor
add}tgiyﬁgl; mE‘%lS &%‘ie:lgﬁg tlei'}%r S WRAIIBREAS Ve rdtlite ﬁé‘lﬂeﬁt@ tliald @ad BSallbyed with
a metallic carrier is known to those skilled in the art, and the selection of a particular
reactive element may depend on various factors. Examples of suitable reactive elements for
inclusion in a braze alloy used in the present invention include without limitation, members
selected from the group consisting of: aluminum (Al), boron (B), chromium (Cr), lithium

(Li), magnesium (Mg), molybdenum (Mo), manganese (Mn), nirobium (Nb), silicon (Si),

tantalum (Ta), titanium (Ti), vanadium (V), tungsten (W), zirconium (Zr), and mixtures



10

15

20

25

30

herein, multiple nmetal coating |ayers may be utilized
to inprove the retention of the superabrasive grit in
w0 b@oedeh | ayer. In one aspect, spiky nickel PElyURBE05/047024
utilized to create strong nmechani cal bonds with at
| east a portion of the resin layer. An internediate
| ayer of titanium tungsten,-16krom um or any ot her
therstte Ty hddigbto theyeabgvaldpasht @@lanentd) e bsavpeallapussi todform a coating
) partlcle.grlor to electroplating the spiky nickel. The .
in aqcardanaewithtle praseat iInyariQmaaY Ewlydg abast aretofhesfqials @ carrier or
rty i It 41C
sobv Bt ARGl AP Fo AR AT Ui TP S Bffhay beused as sucha
carri%ﬁkablVérﬁ,&ﬁbediai&&hoseﬂhmsvni fopusevinmgakifesupetabrasiverfoglf. However,
the superabrasive particle in the sin layer. In
by WG X HBl5 T HEPH iAo PR ASBRSt o (B PRSIy yofssuch metals
e, A e L e e
i n 4 atletled toataye, caklgosl dfralloyidgra reactive lelement wiieapthegmetal is to

bondi ith the super.abrasive particl.e, and/ of . o
redugd e AT PStiBE FRUNOT A Pagr SRty g BPts abilty o
chethRAAY b¥fd RitBARDbSabAGe paficRe A ik RMSEn M thR adk, tTRttBdrhiaC stability

_carrier is known to those skilled in the art, and the

limit of meny spetsbrasivsanatpidal.guch apdinmead apegas fonyaRotd deRTto about
various. factors I f ' r ' .

12088 b AR BB R GgPL 8 oA Rl B o o e

reackii€ 5] alloy gl ibeRelested udprowldeputlol ittt had 4 me]tinggriervsithin or
sel ected fromthe grqup consisting

belayothgrhqrmpl stabitinimhof dye)partiGula syst ‘Errazii}’g %@i B]%#‘f@lugéd- In
L e
amouM)s, to tredugs tlemélhg tenipecainielnfiboHr dlements and yield a metal braze alloy

o RS e 3 SO 00 L e, R YR ELeTE e o

temBGEIRESRAS Be BElOR, 400Gt PIPES HurthBMEdte] A8 ad@oh BESUbERNA4Ily non-
east one other netal as a carrier or solvent. Any

reactizt aletal ecaenmly wdhd yodine brsze alay may yediee sperabragiee particle

nmay be u as such a carrier ar lye jally .
ety e dnd Rk el a0 ke RPN hrcite.
AddiBRY alscuRRibnn Pho®tRITRhR presbiivB g stieh it ficb@dd siyperabssive

aspect of the present invention, such net

als. m .
partiohes usgé in ¢ tsihimeay bedyunddipsppendiny Ynited Hatep ﬁBl?l,icaﬁg’é%( erial Nos.
i n I .44h f 1 . :
107531457 RO SRORES 4 208 1027 L HAFSh iy 23, APt
appliGation eheitled EMbhen Bfdzedawel Supktabragivedanticles anidhessociated

Meléndsn B oo b o g re A et Biag 30303 P2
all ‘Jﬁﬂe%véﬁv'gﬂcﬁ 5}@ ifHo orét@@Péll%ﬁ{s %fﬁg ' lity limt of many

super abr asi ve eria | am)nd, ranges from
abotit wilDBOBcognizdaichyt thd KODEdindyy skult in the artomenerspeeimbihations of

eSS S RO S B A L 0 9 i

or 2@l dul¥s b RBkiePs AldYRhdt dﬁgm]@itllggaoﬁﬂst 1dithe Sipeh@k el figticle, and has a

thermal stability’limt o particul ar

suitgbip encltingpiive Hewester,ah obe psngciy Shecconient of the reactive element may be
at least about 1% of the alloy. In another aspect, the amount of element may be at least
about 5% of the alloy.

Turning to resin layers, numerous resin materials are known to those skilled in the
art which would be useful when utilized in embodiments of the present invention, and are

considered to be included herein. The resin layer can be any curable resin material or resin
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practice, a solvent netal may be selected and conbi ned
Wth a reactive elenent in proper anobunts to reduce
W0 b@oordoed ng tenperature of both el ements and RCEUS2085/047024
netal braze alloy having a nelting tenperature of |ess
t han about 12000C. In yet another aspect, the nelting
tenperature may be bel ow abedfl -9000C. Furthernore, the
withagfidiémRtrehgth tbfetan theadubyrabesive atit b e fedsaht inedntiohaltsmay be

to the nolten braze alloy may reduce superabyas
bengfigial e nse aesiarpysy Aiat rrelabcl st nd Fuarent A abﬁ))éﬁ@é? rith little
hrk
or S YARIRL S g1 RS PHOGAM AR SRRt o o
leastSpairalpt ﬂhe&in, eodtenhamiie thiebe sraall suppadtrasivegsartic edatirelatively level

and tﬁ%’r%lllﬁt%)é?i(%ﬁt; ?@%g?%ﬁn CNgggg %I%}}n %]Yblgrggqsp aé\%%é?)?%erﬁg(é]]led in the
art tﬁ'«ﬁt’cagsgga hdQ Eabitfin ﬁie r@éin %htelr}ﬂl ¥rofPat 1@&@3 phé&flé’ staf® to at least a

e appl PCation entitled "Nolten Braze-Co
rigidatpter &lvriagicee ofanr t withag han‘@tlm,é:o'cexaosdg I&l@tm@d anatgrigl ggjenergy in

r 2004 ued tt
e ReaR o dbe e e AR Gl B hirgyve
radlﬂﬁfrﬁ bt} HRAIREAAGR, suth aM\faﬂl blebtgort B&RY b Zbt bitalyfigigorginic
ordinary skill in the ar numer ous conbi nati_ons of

Catab'p‘éc prf 41y crtb@rwrmé nypshcsl l@oa\mo onpekillsg Sibeiael. dappe aspect of the

presFlat IEX?ﬂ“é’v thgl I,r]eSérll l gIXr rﬂﬁ%p g:t]ﬁee%]ﬁ(r: gﬁ%tu{ @Efegﬁl ?f:)hetﬁﬂgbﬂ%tﬁs materials

can B# E’@.}fe?di’él?ihhtt&n&ﬁﬁﬁd Sifenedbdcdvding ané hedtaty] 1esp'ase1h‘1761ylgln another
poi nt. However, in one aspect, the content of t
aspach b Toyin lay @ Mt bemienrosg ngdnaterialp, Ex{:rnig)%eg¥ngtrﬂger1als cannot be
t
3808 PR AR O TR, o
curihgyiey @qcurredgeth@pmcesfsss essemtiadlyiiskwersible. known to t hose

skllledlnteart ich ul be useful., when utili.zed
i n RespoanriveERls dhatmay rg]?‘?fg‘é‘ﬁ?tis 6’#}1"'&?{8538&(5“’6““0“ mnclude,
but gl%%'t f&fiRd t4:AnfBo HIfs Lif?&édlhg 5ﬁtlyratedT\h€an@fmamdh J&fesdN
e any curable resin material or resinwith suf|C|ent
melmnnep@nhaldchydetraslm, ehéalkylataddisnacguapanyinetfopnaldehyde resins;

w3 AR oY SRR b AR O 2
poly%@fei@ﬁ@ryﬂté&adryﬁds' &rﬂﬁteﬂ@o%ﬂ&kﬁ ginyl BihsrsahdroMedtdile, acrylated
dresser i ncorporate very small  superabrasive partic
silicpns,| aagd gpsqsiated mpthgery H@ﬁe@lk}’d EstnstsHCihes wethape ¢ E%@: Eesms pOIYGSter
ma | d
B P ARRBE SRS BB S Ay L YRl el
phepblagRsx rkﬁﬁ%pbx}y o’s Skdh dsdﬂsphﬂndillwoay tesmlsalsoccyauae sesins;
phasetran5|t|on in the reS| eri from at, tt
1socrypmggje€re§{1%tp@ lyjsgoxane resins 1n%llu aﬁ}w%qlg@)glsﬂ@ﬁreﬁas, degetive vinyl
resﬁé: %'srms {]Ja&ldtunldlﬂrﬂlé @takﬂﬂe }1%&(6 ﬁﬁ??@ Slh(ﬂgdlhé‘ Bofyeflyltne resins,
0 energy In or m of
polﬁirepylemmgme,tapoxy sdinaf plenplis msinsalmlyﬂtyneawre@irm phenoxy resins,
infrared, and crowave, radi at |

perB BB e UL e R e ol A A pirle-butadiene-

styx%ﬁ'é %LB§)L sink,MRFERNEENE %h@lvbh?l fosin@! aciflic 1REiRSpobytatbt@ate resins;
nown tG one skilledin the art. In one aspect
andcrﬁlxmres and combinations thereof. In one aspect of the present invention, the resin

may be an epoxy resin. In another aspect, the resin material may be a polyimide resin. In
yet another aspect, the resin material may be a polycarbonate resin. In yet another aspect,
the resin material may be a polyurethane resin.

Numerous additives may be included in the resin material to facilitate its use. For

example, additional crosslinking agents and fillers may be used to improve the cured
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present invention, the resin |ayer nmay be a
thernopl astic material. Thernoplastic nmaterials can be
wo ewe/03i9d y hardened and softened by cool i ng apdr/us2005/047024

heati ng respectively. In another aspect, the resin

| ayer may be a thernosetting material. Thernosetting

mat eri al s cannot be reversibly-hardened and softened
charR&riMitdofithe résﬁﬂ%wp |A§t§ﬁﬂ1&1aﬂ'ﬁt Blvedtssmay Pe afiled w\@]’tdshe

once curing has occurred process is essentla
chardetarities sfthé esitResieriakintes iaeed e, Fognayps e 1an ding P the metal

st PSR s AR SRRLLY OGPl i mpon

in at WaB@r pRtiBRbERRYEEN L:581.NS, nel ami ne- for mal dehyde
resins, and al kyl at ed benzoguanan1ne f ormal deh %de.
r eghmsapew@ra)sn@tr@m@@ﬁ red e beslimgniyof fie REesep Wvgtion may be
cryl ate 0 n
selecg c{ %%1 e%gggla%&{rsg?cl{i@yp\g% r@'f Igrélgfﬁ g@? ?oc‘lty pgln?)tg?%%?nsd) and

cubi®/ béth nétide(sg., pm‘:l@ryﬂyalhﬂdle@Bll\E Imayybatlmﬂulsto sélectrassuperabirasive
associ at ed net ha d resi ns

mategiab¢apaple o pk%lcp 1n%mts adastive érgqtq{ hlé gh a§ thoge described
hereitl BE eSS éﬁmleﬁ B%g%keca ﬁﬁﬁbé?%f%ﬁ%}eﬁ%hﬁﬁb% @k eequited to

novol ac ‘resi : l'ic/latex resins; epoxy resins

accofinedlatesa tpesﬁ}mqrmﬂ)ose pTcxxljae t@s}, mig whichoig ;saem@p@a $hatghey will be

Y G B bGP e P
lnCIL[Cﬁ:&% ﬁ‘cﬁuﬁ'ﬁ&lﬁﬁfoﬁg s}yﬁﬂﬁﬁc HhendBakeld Iicﬁydryﬁﬁlhnél dimeond (PCD). Inyet

di | |
L N A SR TR TS TE S
crys&{l1 ec?;l% eCf%%%ﬁﬁ, n@er { lglgcﬂﬁer &5dc0She APeYabid b farti G| hfé§ be a

mendHek ¥é160ed frbethd gicagicenssting «fr%C( ABB), Z1eQj,asd VECr yl i ¢
resins, and vinyl resins; acrylic re

po N&rgﬂrw%oﬁ BPPHE ¢ of thg @rqf,plg(tﬂgyeéglog mgﬂ}g r?.BP?,}‘gleti t8 Que skilled in
the zu{1 ﬁlrp%ggesmbg o?ﬁfé ﬁés%ﬁf:&ls&lgstﬁ@ eC@e[t@& §iHerdbPUBRL padiloled B3 be

epoxy resin. In another aspect, the
anaﬁ@ﬁl ifttortbIe foif ahrmsm;shh;msanqb sizys, maleding engr, tWan, S,Ué‘tthlee -dimensional
anot her aspect, the.r n mat erj.a

Y e
partﬂ’:geée Orflex nglebcg aQOQIQBM&[o%Bﬁ@Q sn@Rl 1ByerNRBAEY §upe1abraswe

it1ves e included in the resin materi al
partfclesiih atredmematr&( uaeCMPqnadeiX%Sﬁqu e, additional

f ngsirlg%:lé%fc‘tnwg?agt{aéﬁs %I}a? glse{aé % C@ZPQF?M&%% 3@ nbIRILAME for
bon&ﬂg iveyodhRdll Spe®tasRRtpArtIoRS. bﬁs lﬂﬁﬂehdell&ﬂatttbe sdobpe of tHeepresent

C aracterlstlcs of the resin materi i,n the un
invegtign énclude sap@ab@plefé partislos @if Al C@lf-cet\ﬁg er%%eél‘fhaéd‘éﬂ’ﬁ‘%e useful in
dreqlsa er(&ll{dﬁ a h %E%tg o{" @%Z)Fes@??tymp&tloﬁ dlﬁdv‘zév%f & ect?ﬂcally allow the

anomne I C conpoun east
reteR@61 bSupefabiadie rpaﬁiomesl iay€MP “f)b@ desgre 0@ bizesihathave not prev1ously
particles used in enbodlnent of the ﬁ}esent nvent

beenigrsible 6 painaacl GRS AIRATLSS BPOSHLANAFEREs I Be In one
asp«géé ?sﬁﬁ&gblt(agwg gar(tﬁﬁalsﬂd'yyéflgécllrn'ys?t%afﬁrﬁ %&gg I(\)I)fiﬂi@fc{hkl I@n%?/bogt 200
micksef Uh dnothsehspett, surstgbeasitermsiicles may range in size from about 100
microns to about 150 microns.

Embodiments of the present invention also provide CMP pad dressers with
improved superabrasive grit retention as recited herein. Referring to FIG. 2, the CMP pad
dresser 20 may include a resin layer 14, superabrasive grit 12 held in the resin layer 14

according to a predetermined pattern, and a metal coating layer 16 disposed between each
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mat eri al capable of chemically bonding with a reactive

materi al, such as those described herein. Further,
wob@se7pa4ticl es may take a nunber of differenpCEHIaeS047024

as required to accomopdate a specific purpose for the

tool into which it is anticipated that they will be

i ncor porat ed. However, in onré3aspect, the

supePdbRRIRDI A WA B febigl 18ydray. e reédiramiebin,ithe mehl bating layer 16
natural  di anond, synthetjc dianond, and

incre{a@d:g,tbe yeseraionod éhedﬁUQﬁa@htﬁS{vp@; 12 ﬁrht})yé'@sila koenhtd asa%%lg@[re’:d to
e_super v ' R
OB P L gt B ey
comﬂaimﬁg@®b@&ﬁﬂgmmazzthe super abrasi ve particle may be

o B e EL BRI BTS2 ok 8 AL Sy i
12 s{&#}gé gi;l%trddg\éﬁréaétgﬁrti’éﬂlklfrc{ﬁ? lﬁ%’ﬁﬁ r {49 ‘?H@?x%lﬁiuhin%@ubéiabrasive

t
I'n possessi oh of the present disclosure.
grit Chedredlt ntp erea®VRspaddo palepihohass emantirdlyshe disgade piithe protrusion.

tool s of. various, shapes and sizes. includi -
In oRqdSPSet P P! HVFENAR SiraupFiabFiSive fCP pafudc o
predeRERIRANRIAL AT GRS bAYRE sGperfbthiilvOblt dadiRressedtially the same, or
coat ed superabrasive particles. One exanple of a toQ

theyi mayovapp dapandingeonstha ghwichlay epplisptiemef the dsasprsr AoF axande,

sop BB S5y 'S TS ot bl Bl SRSy s i
thandh€ S§REraive dftneditiht Abdseerfpefiphandi ng very snal |
superabrasi ve particl es. IS _intende

'S | t that th :
of TineopiibeEne apiarHithe SMR eI ST pey s cakinped if he plotruding
rti. . ' i
BB B L G RN FE st ey g e 16 1
one Epeendf e presewimentios e tdaki <pdrtipn af 4 pwinkdngrsetiees atom26 of each

; o . ,
SupaSFixBs v Bt Iav% onGrepiali Doty hoBet Patser 6% iy T awther
aspéacﬂ Sg%liﬁg%lfli &lf’l){sth@“g}&rmﬁ% LrF88 aR% R8T da@fhpaiabARBR Grit 12 may be

: n one aspect, superabrasive particles may
essendialiefrbaosthz endtal contigplayer3®. nile matal centialgdaer 20 gnay be removed

m.crons. .l n anot her t b [ i . .
fromydy RARIANE FLCHEs G AL ARG RTE PR YO pE dincluding
gringlrrfg\f/i dem&\%??@%ﬁi%@,t sn@blabthe, picesent invention al so

OVi ¢ pad dressers with inproved superabrasive
gr i Yarioas exetlasks fasmeliog MR opéidiessaraperrdingdo ewbpfiggents of the

t he. CMP. pad dr esser [ . '
iAo R0 IRY ISR B, TR Hhenon o
maldf€ NP Pad QressephiRfahendd neddipgisingrsaperabudsiae igeit & a resin layer
coati ng g%Fr 16 di sposed, bet ween eachsuper.abrasi.ve

accepding to2 papdetermenadansitarn wph that ihe supeTABIgsive gripRIOHTAC atlfpst
N A
metaDeqEng thyendispysed ableastibeevagnithe sipsmbtasivegritendthe resin layer to
impgg%e’&gtiélgylg{@glﬁgggcg %g ﬁ%&?&fﬁp‘éﬁg%{tﬁ%ﬁ g relir?%?cﬁnglrdﬁa{]é%%l r?lgy be
applied to at least a portion of the resin layer in the proximity of the superabrasive grit prior
to curing the resin material. The reinforcing material may protect the resin layer from acid
and provide wear resistance. In one aspect, the reinforcing material is a ceramic powder.
The ceramic powder may be any ceramic powder known to one skilled in the art, including

alumina, aluminum carbide, silica, silicon carbide, zirconia, zirconium carbide, and

mixtures thereof. In one aspect the ceramic powder is silicon carbide. In another aspect,
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In order for the CVWP pad dresser 20 to condition a CW

pad, the superabrasive grit 12 should protrude at
woeast7Ppastially fromthe resin |layer 14. The PCT/US2005/047024

protrudi ng superabrasive grit 12 can cut into the CW

pad to a depth that is essentially the distance of the

protrusion. |In one aspect of14he present invention,

the cbfdhis HPRAARE BRI Burf Chilbided Tn REOAHOHER aé ﬁtW@ﬂﬁhﬁrpWGﬂls
hel g P The hei ghts of each@gupgrab?a%lcve grit can be

silicaessenti ally the sarre or they may vary dependi ng on

ar@l%' Gy ege?r,bg%$ Ve, r‘i:tqatclcgrﬂ n%nto tarb?ef' ée%ﬁﬁ e{d epa't:tgff:n mﬁy be

ve grl ear cen

accoﬂfi‘)ﬁsl‘i’erd 1By spotos T dlgetd @s@s@ﬁt@,&i}ecrrezi’tmgghﬂerttﬁmms mhthe
superabra3|ve grit near the dresser periphery
substrande rdceivertle partitlen o5 Py aRE ObRPTSARS laoNaKia ronﬁﬁkfﬂls% in the art,

Add%é)gg gtﬂo{lgl‘ rg%fﬁe RiQH rulrlg' §SDat W(%r @@QQ?SHYﬁn(QS 380.330,i whidh are

expose ree o e net al
1ncoﬁ5@>@dtbdlﬂerb@y@rreﬂeﬁencbn one aspect of the present

t t | t
o Vanpes Gheaneto met PR e Roayaf B¢ OV Bad
dres§e? %?EH r@!ﬁeﬁt il Efidf Aﬁo%ﬁﬁh@oﬁtd s?ﬂcér@%%f 38 énayltR applied to a

ano aspect, essentially al rotrudin
worlding fsmfaa:ez%aeﬁ aZ&npérasaﬂfmstsup éﬁaﬂhasﬁ)afcer ]gb’¢1t3611215 rmﬁ%alt?é’ated

o o B b B oR b b e sty

frorrpﬂl_@tsf)ét@k [@76153’6 Bﬁﬁﬁlt@ﬂﬁ@v&ﬁm@éuﬁﬁ% IEafthe kquymaﬁyaubﬂmte 34,
skilted in the art, including grinding, buffi ,

Anyenghodgf célsmm raetel engtedesupera %@PWG G5t {EQ pSRRSeY ilngt the
a .CVP pad. dr er

supeﬁ?kgg%w? g]iltrR}rgﬁﬁ e tﬁ ?Pag&) t‘%{‘@%@n ﬁeﬁ%wdﬂ@ﬁfl%ﬁgfno%@?resem

invehfloh.NB cﬁ{eta-spé&ﬂa@rsﬁd)\lvﬂ in BIGVel tedsphor layek B6ids dispOved padorking

dresser may include di spos t
surfrcectinp by B aEE A B i pREd BFphaa st epptiedlefte

orHﬂg }fF yﬁ;’t@o m&?L ABSthY Gt hinlenP 6 OhE 'éﬁi&eﬁay&e%‘{o the temporary

e resin [ayer. descri bed herein,
substula&e 1) r&xyﬁkabmmeegrg Bigtis drsp«mdtamhg\mnt lsida offgheespacaydayen é6

oppt[asgl ettr) ﬁgel ‘; Srfgdq téq, }\I %l\é\% glgy Eiplgaﬁ yaal?)hﬁsd ¥5n s} spacer layer

36 t6 BB hhﬁ FNESRNS ds SRt 8 Blé@ﬂoﬁ e layer 36. Th
mat erlhgﬁlﬁpe be a%g |e3 to a¥ I(?zgl)slt a p%rtel%gﬂ@gfayer )

he
fixaties iised (mwﬂthel surfabe of)thg spanet ;ayglf may;be g@ﬁj@gﬂ@@ﬁ/gi{p@g{n(gp pre skilled

or t 0 CUEL
i v SRR B T e PRI e
(PVB) W?&?etﬁ?l@ﬁe 5188bISPR UG S pdriTfif)epladpEe tesir, Aavax emulsion, an acrylic
reinfofcing material is a ceramc powder. T?fﬁagrw&]ga

resmmmﬁmbﬂm}mb%ﬂ]&f@?f .cBYansissPséhvibe AR 2 5
In
7 4B R D Bk BATBU R g iy e o

zirconi um-car bi de
disRBEItHE sibethBiBsivb @fie®8 intd theapaceaiyecs?2 ahshovariaklc 3po”ﬂkbaness 42

is silic bi d I th h
ma bRt LHAREERBPUG SPF SRS h e s erply fofgs to the

supgr%l%g?.vg PPYEeExdifpIRd Idcfifde, without limitation, metals, wood, plastic, rubber,
polymers, glass, composites, ceramics, and combinations thereof. Depending on the
application, softer materials may provide a benefit over harder materials. For example, if
unequal sizes of superabrasive particles are used, a hard press may only push the largest
superabrasive particles through the spacer layer 36 to the working surface 32. In one
aspect of the present invention, the press 42 is constructed of a porous rubber. A press 42

constructed from a softer material such as a hard rubber, may conform slightly to the shape
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Di sposi ng superabrasive grit according to a
predeterm ned pattern may be acconplished by applyi ng
Wepwhe7MR4 gl ue to a substrate, by creating i ndROL/a520051647024
in the substrate to receive the particles, or by any
ot her neans known to one skilled in the art.
Addi ti onal nethods may be found in U S. Pat. Nos.
of th%%l%:régqrbng&}ve fl 32, AR0hA9 RrorMYELR VAN Pubi ﬁﬁé]ﬂ’éﬁ athRd A eirgem

“referenc Vari ous reverse casting nethods nay be
supetabidsiva gertiobesrtrougla tteuspecedr hayeChP e varkingespriate I5e

present invention. As.shown in Fl ] :
e

unifdrBITBRE ALY, BihsilEféRussfhl mbhiasiaciade,bay are nd6 lihvied e trabbers,
coated superabrasive grit 38 at | east part

i al | .
plastitis spossderaphites dlaysawkipeh geafolly, depsals Pomelsss: allgfg?qq)l/‘%lirlﬂf’ns thereof.

from | 3 i ; i
i oS e SRR LR TR SRS SRR it v
and asﬂbigggs Iplw eR@mhple, %e ?}]@ﬁ nsayri&rh adiniakisy stegpiowvdensral apolyethylene
r ayer SsucC t t i i
clyceliadepr Smows WPREE CHePgHL IRy WBERdrs Tl Cactv o figee St in the
art, s{ﬂéﬁ 2€ Bt A fritdA8; 36133?1??1@?1 ASHREPVAS, aSIANYIbuky & (ng’%B), a

e spacer Tayer 3 sposed on working surface
polyéthylehe glye op@E&)ya pariiing apher®lic rovin, iaxeax arulggps.5a acrylic resin,
optionally ag(gtl ied to the working surface 32 to
and ¢opebipptiopsdhersd at t achment of the spacer |ayer 36 to

t he, LEARS ra?ﬁéét,%ﬂ@v%h HRFRG. 3 theIHOBT @kcdSTup€rabiabive 3Bt BS may be
di sposed al'ong one side of the spacer Iaéer 36
Sfrp

dispoedasingeht wotking warficer3d of the tamporpy sybstraieat Vi ¢lgsiye may be

o SRR P bSO AP 8 i
imm%fgﬁi:" &lonk BEEmP6rary Bebstrhteadul vespasadaysr 36imiethes be hpgied to the

he spacer | ayer may b dhesi
workikg |S‘llé@b6%ﬂ Suple tl‘@?t/ the sglgéﬁbrggi’gg %ﬂiﬁa %ggéo\@e 1?132{5@%{\1%&3&%5 shown in
pol yvi nyl,,al cohol .. VA I \ i
FiGhE Rt e ST IR R e S0 v
the WEKiY suaf208 32 enditiki soperaburasiae gyt 3& resin, or

conbi nations thereof. In one aspect, the.fixati '
sprefating apy tp £1g| gen %leﬁﬁte&aétwig’ HRghreddcti mxal?ef i@é g% g‘say%e
t N : .
app s R P g e e oy Coootmte
34. | sayetd BRmag bs htitived to dehi@irBthe Theurpd essin materihodduring manufacture.

constructed of an terial kngw t.0 _one k '
R S L 7 S I Ko S £ o
eac%b%&%n&e[}%%ﬂé%@ 3%.0 lAyﬁnkgx‘;&gr’lé? l@‘ﬁé‘tis:g?teéﬂg nrg?g})}ﬁg?platbtodhe resin layer
64 10 éatc?]matests wadn dwsting a GMR sad. hbr @sraspess Fhnperrgnen suhrate 68
i cation, softer teri al b ' .
e e 8 Rl TP Y B T g
be %ﬁ}i?@ﬂ}ﬁ%ﬁﬁh? ehdP@itict hiafacas Betuseattheaehaamnpsubssata® and the
u e

resin fayes ph.c Br aroglies ggpg;gi :t]@psgqeig;a%}a Eﬁl%%r%&% 1tg|@’1£ L% gs_sto Flira[t%g %glth the
resin material 62, and thus become coupled to the resin layer 64 as a result of curing. The
mold 66 and the temporary substrate 34 can subsequently be removed from the CMP pad
dresser.

As shown in FIG. 7, the spacer layer has been removed from the resin layer 64. This
may be accomplished by peeling, grinding, sandblasting, scraping, rubbing, abrasion, etc.
Portions of the metal coating layer 72 located on the protruding end 74 of the superabrasive

grit 38 may be removed by acid etching, grinding, sandblasting, or any other process known
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aspect of the present invention, the press 42 is
constructed of a porous rubber. A press 42 constructed
wo c@ni0z393of t er material such as a hard rubber, POEYS2005/047024

conformslightly to the shapeof the superabrasive grit

38, and thus nore effectively push smaller as well as

| arger superabrasive particléé-through the spacer

to oneP¥k@led3f thetart. TEheiEkhetofRhE Hde@sidR of THesuppabmsive gyieBS from the

be made from any_soft defornable terial w

resiry léggtﬁ‘kﬁélllybqpfmf%@ ki %%ﬁle@st e iginsssef the n%‘gé?faf’"etd spacer layer.
The ?«?ssneli &&J 62 I#Algit)yg&d eﬁ:ﬂﬁd e){]/:)'ogg e dy éi‘abrﬁéif@ §1r1’6338

tes, tape gra
nemlleﬁnstmmtﬁiebaweanmemnbumeﬂlodmoﬁdls;mmfg supﬂabnaelve grit into the

|
RS RS P B 1 0 v
superatit %rhttlg greg@daihtor(ﬁé! sPRePladdratiilspacer dyeemanetierclerd

a polye bi nder. Various binders can be
proxiitly Itaeslupewthrasnveamtwle iwill o defieates] slighds tewards the Workingsurface

of tlv(aelritqmygr%gyh%%mgfzh% gtglﬁli \bf%}@st %\S}tg?;%br l%ygr 1+1Xt\é Ely%un%hﬁcﬂﬁg bn
1nd191|dﬁ§l%lupér5’ﬁ@§we parftiald thhy Pe slichaheondave oheﬁd side appuite of the

emul sions, an acrylic resin, and conbinations ther
working awdadeafuc de frectupershissive ipatticlecheing pyshed Hse Hie P dei. This

con%? (@Eﬁggs"i‘gﬂ ﬁl & ggeg’grltﬁﬁé(sn?ﬁlaféhﬁpﬁ’lﬁﬁ% tgé %ﬁufa@ﬁue of the dresser,

surface enporary strate
and AReBd reinmBtelsl wilitwiokablthe sl dfelk Metabmsmmartmj;e once the resin
surface 32 to hold the superabr S|ve rit

layeg xwmnd, dlaryhassiBRICH BB Hip PR IBIFpOY AP Bl P prpesgpresive
grit,d ’L}hé ? %ftg Esat}‘@er 11 é§9¥a{|eg &He %%c@rﬂﬂ&éﬁgatﬁﬁaltlﬁ 81040 gi‘ﬁxﬂﬁlty to a

ch that the superabrasive grit econe
supdalslﬁﬁseﬂaﬁlbhr\mﬂlrbe c&ﬂesﬂad\ahnght}y awra® fr@n the \pmé(ggg sq,lzfapmyf the

temgcgrygftr slu!jg)lgt%aag 1 ip thgr ; égéaégllf lég & S%%%%&%thgdlﬁ gr? fHdividual

b M 1y REE@IKI dritile BidW obPodile G i waik f;
Sup egg@%pg@fl}:a%%r%%lggﬁg rfelgnr{ﬁ‘gteerl an%Z rmt bvg g surface

duedp p;ﬂel spaicdr d;aylehbelsg foreed hrayed ths@uwpbrgﬁs%p@rﬁélev&hkﬁ GRgvex

profie D BRI 2cliohs RO A AT Brear S frugt WERRHOR cpon
sup&abLiKE PertCRN VRS §1ihe cotdaoddeiiesstog rhinedecesisa remttﬂmg miulting in
62, a resin layer 64 is fornmed, bonding at |eas

premafurd spewbrasiveteris pplouions theaesia layes | %Ofé ese&smwmw means

of 1%1?%5{}16 at{ae eél?llg{l i%é’st% nﬁﬁgféedgogr IR skn%M._]ﬁ ?Heghr{ qyﬁcﬁgﬁ%pfeothe spacer

lay?zmﬁﬁe, hda’fblﬁ tp eédigad{)ﬁsl@hﬂ!ﬁ t:asra/(ee pﬁcﬁrusa;n dfghe mpele\dyetrcsurroundlng
e resin |layer 64 me f

a sUpesektasive party Eréqfﬁplcﬁgngraysrﬁgn ]lagfg{ | ﬁgfs 1‘%%}1a ]é?a]é]tﬂ’l?{tarlal may

e TSRS ELISPR, LS B mnan kot

parfide.manent substrate 68 may be aSSOC|ated with the
resipn material and t hus,becone

r esiif ?W@?ar%ﬁulﬁgatﬁ @b ads oT ARy Y & ﬁeg?ﬁ)‘? 8% %@p Sitige the
res#xh@yeﬁr SHP RAREMnBHE Bl BER 034hCRBssHd sedibRALbiD eExanply athterials
romthe CWP pad

include glasses, metals, woods, ceramics, polymers, rubbers, plastics, etc. Referring back to
FIG. 3, the temporary substrate 34 has a working surface 32 upon which the spacer layer 36
is applied. The working surface 32 can be level, sloped, flat, curved, or any other shape that
would be useful in the manufacture of a CMP pad dresser. The working surface 32 may be
roughened to improve the orientation of the superabrasive grit 38. When a superabrasive

particle is pressed onto a very smooth temporary substrate, it may be more likely that a flat
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dresser. As shown in FIG 7, the spacer |ayer has been
renmoved fromthe resin |layer 64. This may be
waecwonpdeshed by peeling, grinding, sandbl astiPgl/US2005/047024

scrapi ng, rubbing, abrasion, etc. Portions of the

nmetal coating |ayer 72 | ocated on the protrudi ng end

74 of the superabrasive gritlB8 may be renoved by acid
surfa8t 61L8 Qupéiﬁbrﬁﬂ’_s/@?artis_ﬁﬁﬁm Ahigh ipAglelon thenenpokey sphshates In this

knownto one skilled in the art. The distance of the . .
situaiomtwhesitbnsraper IRgerde pranatse kg fat syrtace ofghg superabRsTyegerticle will

I r i} roxi I ' i
protey @ f s ol 0, SRRBRMLATIE efRALR (hd Rrkglfge) BUEHARSl crcat
pits dRlyvalleySibhiingy hélpdo tidei the tingarateagiosgritt sueh shap thedipsad inddvidual

grit 38. One distinction gtheeP t he various net hods
superpbragiveReEiahe wall peyge fom e gest 1aYft o t he spacer |ayer

ma TRRDY RAEHYsel A¥iRthod oF difjRsh

aspgg'g aﬁg?éﬁgﬂé{supé?%%?ggéggpérit i% pressed Ln?%g %
supetdbeassyeagretin b ageén layeth éllspactbod inay encledet prpviding an tgpip paterial

roximty to a supera [ . icl il .
oy g bl rgREpraniaLs ErE e iy el Bressine fi,

supet SR I i814RRd FRintmatbAalPhMBEuritRtieresinnRatefalae folnay essin layer.
mat eri al surroundi ng an individual superabrasiy

FIG ashoins| acpemmygndng sehstigiet 2 unosvddciea fyey qaferegipd)@tgbag &S4iis applied.
f the working surf t0 ' :
Mot gpbieg BB HRE SHEHEES S RIS EE YRR fFer ofresn
matGRNGAV A Fepike sty utilizbd featfiddst edtiallyt immelsilize thatsepdratrasive
_during the manutacture of the dresser, a&;ﬂ t hgs t he d
grit @t the .hqyleé?af @pmmqtfrlzw 8dk T&]ﬁ sp]pf-éal%rpﬂ\& g my ¢ arrange
S rapr.asi i i . Fi 8
s BPELAS BB 9IS 0, LS st g . i

show§upetddensBupartidiesastangediby meanshef adppobite &8.i s true. In
t hese cases, the spa

r lagyer..materjal in close . .
pr XFHNE {° ¥i5.9 8 Bpss gg Y éltlgjlé? }occil%pqﬁ: ﬂ}e sblgerabraswe grit 86 at
i i 18841 N8 MOEIpebg iR Wub@abrasilve grit 86
leasflﬁ%{liﬁgn%g(}%H%Egg{e?lg{?}e{?t&lﬁﬁ ot heP V\oérﬁgglg t h,efjspaé1 er o i
prothaige nbovetthe lagbr cfiresio urdériag 8Ato & preideternined daight abholay et resin

ticl b | i ght _ h - . .
BRSSP TP R SUP , B ge
layel & £F@ErASAMNE 1618 BUBRSABE B it@mpplablictam beldlisnabbyiwating in

protrusion may cause a slight concave de?r ession i rL .
order e raveivierthd superabmgiviecaii §6 ragdeabsedsenib feddp pure the thermoplastic

., part.i . Thi [ '
e
to oR&IbltiDed irf the Bt} With BeSirovis@iter thermeurkt essén msfpeiel bg viscous enough

e T R
; d i L
sup%fglgr%wg?}‘lt Qee?ﬁﬁﬁfg&s plglgoer{ ﬁ.ﬁ%ﬁg%t‘ S apdrl g R shy mg%‘éﬁm, at least a

FotrusPon o er ‘surtoundi ng _
portiaipefi thb niedl veatingrdan bk eerpoveir fram atlgastagortien elahe protruding

| ayer. Als a dit]jggg?l resin material nmay be applied
supgrgbrapixe grif ehds dBIERGE "EEPY ession in the resin |ayer

SUrFIRUBHL Rt REmPIR PrABh AR 8s RBHoUS F? making the coated
superabrasive particles and tools of the present invention. Such examples are illustrative

only, and no limitation on present invention is meant thereby.
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The tenporary substrate may be made of any nmateri al

capabl e of supporting the resin |layer and w thstandi ng
wo b@oforoee of the press as described herein. EREIPE®05/047024

mat eri al s i nclude gl asses, netals, woods, ceramncs,

pol ynmers, rubbers, plastics, etc. Referring back to

FIG 3, the tenporary substra8e 34 has a worKking

sugkampled2 upon which the spacer |ayer 36 is applied.
The worki ng surface 32 can be |evel, sloped, flat,

cuEsampledr "any ot her shape that vvoul d be useful in the
3 Bickel b
oA R A5 R8s 5280y oMt Hnaslfgnc o
an elgtpsIERPracsy Gwigh hjzpo;’)aospnherremmgmeab rta$orvea pmky mcueleor of

ressed gnto a ot h tenporar. subs a
abouird g0 BCIRH-c 11 Kl GHAPHLEH e SUMIRESViHY S [FRAPIALE 16 Stckon a 100
mm 8féﬂfelié?bf@§1'n¥gmﬁ<aﬁa{t'b%§eepl‘é\ﬂel rh@lebgkid Eﬁ%nﬁ%ﬁn t&nd and pattern with

enporary substrate I'n this situation
an 1rﬁ¢:1ahemoh®pmh of500eniswe. {The platais plased atthe @pttomeof a steel mold

ot A B R Bl BB O LAoBBINs presed
50 MbPSERECad 130°€ RA1E nilhbies. ame yélkingyes cohvatidamy phed is 7 mm
to align the superabrasive grit_ such that the tips of
thlck wdh\m heoatadpdinmprdgiitierpimgta gidcompnd sigs. o@ﬁeﬂ%emlpﬂ?’h grinding
| n | ayer
L D
dianfohaas abs@poMBiceins! SubsequérBlsi, An h@;aaEgia'EhhltinBﬁMd nagtissolve the

i ncl ude providing an_resin ter .arranged. a .
remqtiagn@rmcl@ﬁ)&eb@ q?f@g@dﬁéP‘éPo‘ihéé’P rPSlB ) Srgg gl product is a
pad g&{cﬁlﬁ]&?ell Wlfﬁrcﬁ?rﬁb g&ﬂ%@ec{s uﬂ%(ﬂ?xﬁ@ﬁd ié%rﬁﬂ%r Em'b@dd%dtlﬁ' @ne spiky

ter curing t resin eri al form
nickal ¢casihg thaayteturn BlsGour8lytoaded by thermpobnende. subst r at e 82
upan which a layer of resin material 84 is applied.
Me g ed superabrasive grit 86 is disposed al ong

t h%‘h%%ﬁlﬁ’l@%?&ﬁlﬂ%h@fdl@%ﬂ a9ExhBplen , WBwvevdral phddolidresin is used in
fixative be utilized to at |east partially

plack wofftHei palmmldmsmuwm fersiing tegrierate is seduprd 103087 Cof

re terial 84. The superabrasive grit 86 may be
ar%ﬁ#ﬁ?ﬁ@—gccordi ng to a predetermned pattern by any

e sEﬂl@‘M‘ode@m‘éﬁ@fcﬂl@Weﬂ%@ BixBmblel , dbivevdrithitibase Plad dvmecoated
rabrasive particles arranged by neans of
witht zeﬁwblacnfeclassthatn@ rehow@Opicrnsthiok. Afier baipressingaipeistay is scraped
util iz e I t
oft, Sxpesi iy AP L CERE A Sy PEDARE Tl eolfimaly Rlinl1BRS! The
d1arﬂ&ﬁ€@&heﬂd3@o§ddﬂ@fa&1ﬂﬂ§them1@¢el tvitBGeidr ot rudes above the
| ayer of resin material 84 to a predeterm ned hei ght.
Théli_agé‘iﬁ resin material 84 is subsequently cured

to T“H?:r%aln% éﬁ‘g&e‘dq{.‘eﬁk Eﬁlorv@eﬁ' R Exadple 1,HwR0& tBS Bfﬁﬁionﬂhﬁ}grecoated

resin ernopl astic resin. In this case
witli O érnmpjrasﬂntmmmranﬂ élestdfdamdexu 70¢° G dart 3011gmuﬁesdﬁ dienm T¥° at the

recejve the abr asi rit 86, bsequent |y
intepl3es 1@%6369‘?581%‘{%‘5 it ?f&ég??tglgl‘ﬁ IS“glol i dified
re%ﬁn{%%fgr. The | ayer of resin material 84 can be any

resin e€rial known to one skilled in the art, with

t heTImaamesmoctddate is fiellawesh asdixampls b hemteuer the Disssad podymide resin

diskcisd rgm thick and is glued on a 420 stainless steel backing to form a pad conditioner.
Example 6
Diamond grit of about 65 microns in size are coated with spiky nickel to reach an
average size of about 130 microns. The coated grit are mixed with an epoxy binder to form

a slurry. The slurry is spread over a polyethylene terephthalate (PET) sheet. A blade is
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to support the superabrasive grit prior to curing, or
anot her form of physical support for the superabrasive
wW@eiob/0824r ovi ded. Upon curing of the | ayer of PC€EBESI005/047024
material 84, at |east a portion of the netal coating
can be renoved fromat |east a portion of the
protrudi ng superabrasive gri{986, as described herein.
used 1§ Ermfl alel sﬁﬁﬁ‘r}n&) XA R8P LESRPEr YiaohRH HidHed 0 dihef bxy is then
maki ng the ‘coated superabrasive particles and tools of
cured b aptBE Hglt tb hawkeni Snbseguanitlyesizanidrakisksaee punched puliaf e epoxy

0 ,..and no, | im.tation.on _present inventi .S -
sheet mecg%sg%ﬁ]&eg wi Fyélc:f)l saﬁ%nﬂeas at?%’ltsﬂhgtgﬁ%sg\ﬁlggﬁé%amond
facir%}’a’%\fa%%rﬁ %eSsl0t. Alrmetsafdpafee [sARSd & polihaheekpoisédsurface and

i ckel by an electrolessagrocess (w.th h gophosphate

remavedoc ey agdhepprenfaityhall theiheighs of Beinigkeb poripg Ut Spgeed. An

m crons.. The ¢ ' ' ki
s TRt BT AT bl R AR nond
The fih@tprb@se isd pideconditneowitle diadiondynid sgirdly fmbeidedgn iad epoxy
pattern wth an inter-dianond pitch of 500 m crons.
matrPhe plate is placed at the bottomof a steel nold and
co%ﬁ&gléqth a polyimde resin powder. Subsequently,
th assenbly is pressed to 50 MPa pressure and
35Didn bt griibfribouit @smicTors ipsizy ard aetedorisiosnikianislielsp agash an

et e R BT A
tempihte ioﬁoarl’]?h? EiReg eSli%s'b&uénﬁy,l»tﬁleé%ok? réind RAcpbiited s Eaee tHemxsingle

expose the nickel coated dianond to about 60 r?'oé:_rons.
layeSobgritgu et yyring tlzeRET plegt i Pyoehed;t fomns dighte dliepdisks are then

i ssol.ve the.r inin | ckel td :
e
pageeaske! it ABHeWint brstdoa it theesbposddscribbeé antagenredtsiage only
firmy enjoeddeo[ in the spiky nickel coating that in

illustrgtive Pithe epplicarion o6 hgeuingiplasod thsorrgen H’éf.em%%’a Hﬁ?‘@“@m
The sa '

moqi e S LB SaeprRirt HEF B3 FR Sods R T &t

witHo@s idpartanpdfrémeahd spiri agl sceppefithe preseritsnveation end the appended

C. Exanmpl e 3 The sa procedure js foll owed. as e
el afsoRPeRd KrROVBRSEn B B e e e 150 Ay g preseat
inveflifY hhdBen c%s@r HlabG Wik g%éultaﬂt}ﬁzh}d ddkdiBin dd@hection with what is

pressing, the clay I's scraped off, ex%os_l ng the nickel .
presenidy ééhndécbwﬂl_&dh@mm_rmdcit'wgl dndgefetred pa 9@1111110_(3@ qfghe mvention, 1t
willlrhaeé%rgﬁreiy‘rﬁhtt%ﬁgé%i %9@%%%?@%&%60 e?r% ﬁq%t rtl)é{mgrtoﬁp hﬁgiﬁﬁﬁons, including,
but not limited to, variations in size, materials, shape, form, function and manner of
operation, assembly and use may be made without departing from the principles and

concepts set forth herein.



10

15

20

25

30

The sane procedure is followed as Example 1, however

the dianond is precoated with 0.5 mcron of titanium
wa@naolemes treated at 700 C for 30 mnutes to fPeTUI20E5/047024

at the interface for increased bonding strength after

coating with nickel. Exanple 5 The sanme procedure is

foll owed as Exanple 1, howevmy-the pressed polyi mde

CLAR n disk is Immthick and is glued on a 420
——s@ nl ess steel backing to forma pad conditioner.

Whatbxalphed t5: D anond grit of about 65 mcrons in size are

Dbt neRbte Rifoe st e g e PRI CEG SR rein
1ayer§&gffpﬁsmg1der to forma slurry. The slurry is spread

bver a pol yethyl ene terephthal ate (PET) sheet. A blade .
i sdispuinge mbtahcaatiag $aygr bgtwsen ptHaast P ORI oficAch Hpgrabrasive grit

ayer of coated. di X Y1 ;
o 5553 5 R BB, g g
protrR¥IGR &Asiptiflly frhia tepexiy 1ayeahe eljused psitendemggubsantially free
W th an acrylic onto stainless steel substrates with
of the mstadicesttngda¥dci ng away fromthe glue. A fine sand
paper is used to polish the exposed surface and renove
the epoxy until approximately half the height of the
7. ni Tkehetdtdfofimy, ehprdethe nAnalaqating leyérds s singld losen s
used to etch away the exposed nickel, thus exposing
t he di anond. The final product is a pad conditioner
Wi ' it ehed lafe18id af ROXY.
3 nagﬁ?gkﬁggggﬁggh%”gﬁgﬁgﬁg%grit of a ogt 65 nic?ons in
size are coated with spiky nickel to reach an average

[ f .13 ' T [ j
. gr e euad el s Bt B e A B op S s R Lo TR avers
Subsequently, an epoxy resin is deposited to cover the

single layer of grits. After curing, the PET sheet is
5. pudbheuthad Cffcﬂlaﬂndl,m.l‘elfrﬁble%ﬁt§@§“Wfttg%ﬁle§ﬂ]-ﬁ%agm§r]rayer

cixerﬁi}%. nécgrﬁi(sﬁ é%te ecsj,lr su§§1§§1tea%i?h gglt, 28 fegﬁ Al RRSHE S BE rekad coating layer

by aci course, it is
mech&hiO8lyliaas &f e desihBlet he above-described arrangements
are only illustrative of the application of the
principles of the present invention. Nunerous
nodi f i ' : ' HASSMBE hivtdIRYathifp layer has a
de\%hgg%ﬁ]&/&)ﬁ%égpls’%%?ég% 1r(?&tﬁra}lee}{oart W t hout depggti}r’}a
surfhdeamttpevides intteaseddnanhepiealdfonding hyrthe rasin laysren cpaRatga do the

.the appended cl ai are i.ntepnded to cover such
resipdigEy bRgingdAL SyRera W‘é(ﬁ&é‘ﬂ%‘ﬁf?’é??- Thus, while the

present invention has been descri bed above with
particularity and detail in connection with what is
7. pr éemdthodiebtaith 6,(}Nhﬁ§elpméleﬁﬁ§tp0‘§'§1%@f thg mejg] goating layer has a

referred enmbodi ments of the invention, it
rou suriace.

8. The method of claim 7, wherein the rough surface is spiky nickel.

9. The method of claim 1, wherein the metal coating layer is cobalt, copper, nickel,

including alloys and mixtures thereof.

10.  The method of claim 1, wherein the superabrasive grit are held in the resin layer

according to a predetermined pattern.
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will be apparent to those of ordinary skill in the art
t hat numerous nodifications, including, but not
wo 2ovoEI924 0, variations in size, materials, she@EUS2005/047024

form function and nmanner of operation, assenbly and
use may be made wi thout departing fromthe principles
and concepts set forth hereigl..CLAIMS What is cl ai ned

11. 'S he]m%tﬁbdrgf 88h waﬁé?HﬁQHé Rgtal B3LME1Hr & a coating.
super abr asi ve grit held in a solidified resin layer,
conprl sing: di sp03| ng a netal coating |ayer between at

i,0n ach era t he
12. erfn? 35&)% ?relélé[ﬁ?} WSher %ﬁxlrea%%}tg%&ltarrn?? g| ncl udes
an exposed port| on that pr ot rudes at |least partially

fromthe resin | ayer, the exposed porti, on%ﬁel ng
13. suBstmethpdpf laim bewbireinhe sERCEADIRSHS STHS ¢ 2. The

net hod of claim1l, wherein the netal coating |layer is
a single layer. 3. The nethod of claim1, wherein the
14. ety mewad ofglaindy ewhérsinahe alijeoabrasive Fites fromhabwub0 microns to
claim1l, wherein the netal coating |ayer includes
aboui)Q misIrens| 18YEEs. 5. The method of claim 1, wherein at
| east a portion of the netal coating |ayer chemcally
bonds to each superabrasive grit, and at |east a
15. pOThd methofl of blaimd# awhereimttheguriceaeasiveearianfroml abpubbiftmicrons to
to the resin. layer. 6. The method of claim1l, wherein
abouh {54 @ALPNSINSHE i on of the metal coating |ayer has a
surface that provides increased nechani cal bondi ng by
the resin layer as conpared to the resin |ayer bongl ng .
16. t oACNRyed arsasiwigh rproves supaiebrasive grih gtpritoRgy regited in claim 1,
claim®6, wherein at least a portion of the netal
COMPIGME ng | ayer has a rough surface. 8. The nethod of
cl gid@in/laydberei n the rough surface is spiky nickel. 9.
The rrethod of claiml, wherein tge nmet.al (:oat.lng1 dn)é
i ssupstrdasivecmiipeld injthe resin layescgag |SW§ef%hrP% G ljgcluding an

\ 1 erein
oo kPR AEPAERls HleeTHBTRL PR B el ot
ac g aiedalngating layearcbsjmem Ixitweeh gide¢asta portion of hechrasprighragive grit
aim1l, wherein the net coat | ayer, is a
and thp TesTh YRRRIRBAN (DS PR P LD U gFOE i mially
Gleatiny Tetentvry ithe
free ? Ejgltegfej%tglfdg%frfg%%};glg}el rtga?ls&}ghﬁg&f@{ " he 1Hrr%t hgd of claim

supetabradier gitrastchmpsegéo atmea@qrasevaggrnttabﬁ@t thegretabenatingdpyer.
mcrons to

17.  The CMP pad dresser of claim 16, wherein the metal coating layer extends

substantially along each superabrasive grit and resin layer interface.

18.  The CMP pad dresser of claim 16, wherein the superabrasive grit protrude
substantially to a predetermined height.

19.  The CMP pad dresser of claim 16, wherein the metal coating layer is a single layer.
20.  The CMP pad dresser of claim 16, wherein the metal coating layer is an alloy.

21.  The CMP pad dresser of claim 16, wherein the metal coating layer includes multiple

layers.
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about 200 microns in size. 15. The nethod of claim 14,
wherein the superabrasive grit is fromabout 100
WOorR@eon®24 o about 150 microns in size. 16. A QMPI/pazdo5/047024

dresser with i nproved superabrasive grit retention as
recited in claiml1, conprising: a resin |ayer,;
superabrasive grit held in t3®e-resin | ayer, each
superabrasive grit including an exposed portion that
protrudes at |east partially fromthe resin_|ayer; and

22. a Tiet @MPtmsit dresyet efjadaimdi G ydweein Bstmgiahcoating kayst isg coating.
portion of each superabrasive grit and the resin | ayer
such that the exposed portion of each superabrasive

23. OrThe CRISpRSABSRE? @ dldind 16 eviefeil beleaR bgloriimndfithgmlets) eoating
the netal coating |layer increasing retention of t

layergs pesraioalis bansleg te achSupesaRasixe 2t aad peleats Rorien @rjtﬁ? metal
.absent.th ] j . The CWP pad

“m“8$§§§%PI%‘*b %?#Xq ,%gﬁgggﬁﬁﬁéhgéﬁetal coating | ayer
extends substantially al ong each superabrasive grit

and resin |ayer [nterface. 18. The CMP.pa resser of
2. Eha BTz dimiseeotFleRe] @ apr b LRy 8 RIFiQH G B¢ i cofting layer
S jally to a predeterm ned height. 19. The CWP
mmzﬂggg%?ggégi of claim 16, wherein the netal coating

| ayer is a single layer. 20. The CWP pad dresser of

| aj ' , I ti I ' ,
25. 1 ek et bagir Zbrastan e Rueiifes kP bk
coating layer includes nmultiple |ayers.22. The CMP pad

dresser of claim 16, wherein the netal coating | ay%r
26. | s The €d4R padydressr off HeinCiR Waetcinthametal gpatimgdyer jpCobalt, copper,

. erein at.least a porti f the netal coating |ayer
n“’k%tlr{?ﬁ@ﬁ%ghyﬁ a éﬁﬂ’é@retsghegg%tﬁ super abrasive grit, and
at least a portion of the netal coating |ayer is
nmechani cal Ia/ bonded to the resin |ayer. 24. The CMP
27. padhe AR ead dressar Af phairs 10, RsTEINThe FESINREGT CRMPEISES Hmeper
t.h tal t ; idsO i SFesind)@olyester
sl BN e ot B a8 P R e ey
resinsS reaplike/ursihakietesind fohelblée ©MRSs adndidtrresins, cpexnicsips,

wherein the netal coating |layer is.cobalt, co [
isocRTEkGIeSInE e AR HBLe P By BONRIP RS FH B RGPy 5905 h

Jehk 8dsisl Boly VR RME rdbins) fhérRSY Resiy pérylene
pdy%rl)é?l?ggsgﬁsgﬁmﬁr sel esctseg(b.?gvgm t he gtgup cgnsi sting
resitf palybulforreassing acrytonytriie-butadisharstyren keainss aeyhg resins,

pol}ggrlb%rexgtte ?er:sins, polyimide resins, and mixtures thereof.

28.  The CMP pad dresser of claim 27, wherein the resin layer is an epoxy resin.

29.  The CMP pad dresser of claim 27, wherein the resin layer is a polycarbonate resin.
30.  The CMP pad dresser of claim 27, wherein the resin layer is a polyimide resin.

31.  The CMP pad dresser of claim 16, wherein the superabrasive grit is diamond.

32,  The CMP pad dresser of claim 16, wherein the superabrasive grit is cBN.



10

15

20

25

30

resins, reactive urethane resins, phenolic resins,
phenolic/latex resins, epoxy resins, isocyanate

WO e®6/033924 socyanur ate resins, polysiloxane resPOBEUS2005/047024
reactive vinyl resins, polyethylene resins,
pol ypr opyl ene resins, polystyrene resins, phenoxy
resins peryl ene resins, polysulfone resins,

33. ? . :)pga: ld?%érgég na SRered %‘él%ﬂ?ﬂ]le%ﬁfgn&gbraﬁ% ght & from about 30

yC e resin e resins, and
Inmmﬁkxbu&ﬁﬁZODQhawhsnﬂﬁzaThe C\VP pad dresser of claim 27,
wherein the resin layer is an epoxy resin. 29. The CW
pad dresser of claim 27, wherein the resin layer is a

34. pOh)(e My;[lgﬁ FedsESot1ain033, mﬁre%ef%ﬁpeﬁﬁﬁ‘éﬁS igriofs fedn@about 100
Re resin llayer is a polyimde resin. 31.
mlchrtseto@b&triéd ndlicess éx sie€. cl ai m 16, wherein the

superabrasive grit is dianond. 32. The CMP pad dresser
of claim 16, wherein the superabrasive grit is cBN. 33.

35. Thg {MRoPag nesseovat }f)é‘d @bdbed 6F clie! &icomiphising:

superabrasive grit is fromabout 30 mcrons to ah
2omSmsmmerahra§ivz@;m Bya reﬂﬁlelamvrsugiaalaawé@%l?eré‘?ra@r’%SP& has an

oG8 B LA L0 L5 Rt 8

includel MRl Eddtinpaskdaapeed befweehat teadity partiopof t<h|e rsgperabraswe grit
di sposi ng superabrasive grit, in_a resin

and thh agsinkypr, Sepehatipe sxrase pofiop ke él;z%raé@ng gpf S C§Hbstant1ally
ﬁfePgﬁﬁn&*q%%%%? h?é | east partially fromthe resin

thes abrasive grit including a netal
coating |ayer di sposed bet ween at | east a portion of

36. : E% é;%%gogig)rfg v{nl ()vgtprezlg tsglgpﬁél?era%?%gpzage %s'pggela ih B resin
layelséftl&éxtdgﬁ% S| ]}>r3édét5ﬁ1?m dthen netal coating layer. 36. The

alm 3 ereln the superabrasive grit are
dlsposed in the resin | ayer according to a

etern1 r 37, Th
57, S OSR o derdLog e a9 a8 bl BBy o
pred@e%ﬁggt}@{gm ned height. 38. The nethod of claim 37,
m%ereln di'sposi ng superabrasive grit in a resin |ayer

furt her conprlses prOV|d|ng a tenporary substrate

55 GBI IR SN SRR BB RS e mr f

compAEer | ayer having superabrasive grlt at | east
partially di sposed into S ace a¥r t he

S U B ASing & toaPefar SU&S’%{"‘P ﬁ}ﬂYlﬂ% éiYor Xftially from
t h%ggl&ﬂ%«{ S;Jagé(ﬁ'éyém@ BRI W& kddeuREKé Mbe TMIR&S sabstials the spacer

layer having superabrasive grit at least partially disposed into the spacer layer, the
superabrasive grit protruding at least partially from the spacer layer opposite the working
surface of the temporary substrate;

applying an at least partially uncured resin material to the spacer layer opposite the
working surface of the temporary substrate;

curing the at least partially uncured resin material to form a resin layer;

removing the temporary substrate from the spacer layer; and

removing the spacer layer from the resin layer.

39.  The method of claim 38, wherein applying a spacer layer further includes:

applying the spacer layer to the working surface of the temporary substrate; and
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applying an at least partially uncured resin materi al
to the spacer |ayer opposite the working surface of

WO b@otogdspor ary substrate; curing the at | east Per/UBZM05/§47024
uncured resin material to forma resin |ayer; renoving
the tenporary substrate fromthe spacer |ayer; and
removi ng the spacer |ayer f¢dmthe resin |ayer. 39.
Theesid\Wgebraslvaight dfo twWhpaeirlay@pp! yi ng a spacer
| ayer further includes: applying the spacer |ayer to
the working surface of the tenporary substrate;

andpr essi . ri F.
0. Gol R RERGIRASHRE PRV ERE e B BiRel iRt e B,
| aigpostier superabiasisk weie stong itsposiking swfaes abitha sémeorgnyi substrate;
al ong the working surface of the tenporary substrate;
and and pressing the spacer |ayer onto the superabrasive
gr | b8iva ki shch tHhSROS@Rradrasive grit
el e lier 418 PHE AARpBSLIENAletl shh hRoSRibkasive &
is digpebdiodd 1@fst pdraaliy Withinfthe spweer leperpri si ng appl ying a
fixative to the working surface of the tenporary
substrate, such that the plurality of coated
41. SUREE ARIRII of 10l flr8Rr apriehEargtrag bifidatiye tondebiokleng
during application of the spacer |ayer. 42. The nethod .
surfaok of fheitemBerary substiate, swehphat SierjuielitygHicaated FuPsRRRRHgParticles

sur f ace. of .t he, t.enpor ar t '

are hﬁmﬁsﬁ%‘g‘? AmBroby gﬁg%%@lﬁﬁg@éﬂgﬁ %Ip{chlgragélger abr asi ve
grit. 43. The nethod of claim35, wherein disposing
superabrasive grit in a resin |ayer furg}lher GO

ri.ses;
42. pr ¢t gietpdaf chasi 38, futher PANPHTIRGYEH! %wprdl%gngurface of the

di spasi S r Y j ' iradive orit.
temi 9 ST SR B AP et L spibek et R e SMichAtrive o
material; and curing the resin material to forma
resin layer. 44. The nethod of claim43, wherein .
3. cunenetios Gfaliiin TaprTean QRRPYHET PRI GiHSS T REA ysipylaver further
comﬁjﬁgesresi n material such that the resin material at
east partially flows around the superabrasive grit;
angreddihg ag réshrematesiahamanged and layer;f orm a resin | ayer.
45. The nethod of claim 35, further, conprising
r ePPHES FFRETIRLESIY® %rgtacfni tﬁ& ISP M the exposed
POt dsQito Be lpBRIbRGIVERit iRS ik desid@atétalexpdose t he
suﬁ’er abrasive grit. 46. The nethod of claim 35,
f urctiting theongpn imsteripl Ep Iy awgsia 188 nf or ci ng material to
at

44.  The method of claim 43, wherein curing the resin material further includes:
heating the resin material such that the resin material at least partially flows around
the superabrasive grit; and

cooling the resin material to form a resin layer.

45.  The method of claim 35, further comprising removing the metal coating layer from

the exposed portion by etching the resin layer to expose the superabrasive grit.

46.  The method of claim 35, further comprising applying a reinforcing material to at

least a portion of the resin layer in proximity to the superabrasive grit.

47.  The method of claim 46, wherein the reinforcing material is a ceramic powder.
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| east a portion of the resin layer in proximty to the

superabrasive grit. 47. The nmethod of claim 46,
wob@s®e73924 he reinforcing material is a ceram CPCT/US2005/047024

powder. 48. The method of claim47, wherein the ceramc

powder conprises a nmenber selected fromthe group

consi sting of alum na, alumpfm carbide, silica,

silicon carbide, zirconia, zirconiumcarbide, and

m xtures thereof. 49. The nethod of claim48, wher

48, theh@emﬁ]mdofphvml &7, Whersin the eeramiy piwier cOBPIITE Iﬁ%@ﬁ%foseleﬁed
cl ai

fromct ¢ BTyR CO%Siétmf:sz ﬁg{lllﬁlg,ga Cegag{;a‘r@@g% vé] éklﬁcéﬂ Uzﬁbﬁl@ Mirconia,

zxrco%ﬁ[rﬁlehl%1deoéa&iﬁhmt&e§tﬂet@a 52. The method of claim 35,
further conprising adding an organonetal lic coupling
agent to at least a portion of the resin |ayer. 53.

49, Th 0(21 ocf’ a%%S%?r I}V\ﬁg ?ﬂaﬁué? 8635 Bib&Y &drbide.

er’se e group consisting
of an1no re3|ns acrylate resins, alkyd resins,

pol yest er resins, ctiv urethane reS|W%§thenoH}§
50. re ﬁﬁleﬂtﬂdeﬁ@iﬁl@/‘ﬁgaw RIS (8 AMRHBRY derds plyuium carbide.
i socyanate resins, isocyanurate resins, polysiloxane
resins, reactive V|nyI resins, polyethylene resins,
51. polThp oyl destelaimstsn sthersin {hstoprastie ppwderis silishenoxy
resins, perylene resins, polysulfone resins,
acrylonitrile but adi ene-styrene resins, acrylic

52. T SipBSnetiRe Mﬁ&%ﬂiﬁtﬁe@@bﬂﬁms@@ bydifg de ofganbmstallznmbupling
m xtures thereof. 54. The method of claim 53, wherein

agerttheatleast a pbrtiosrofitke waindaysty resin. 55. The met hod of
claim53, wherein the resin layer is a polycarbonate
resin. 56. The method of claim53, wherein the resin

53. | ay@k nhéhdt GR35 evifesh the 1Bsin labiee coraphised aoﬁemlbeaisnhected from
35, wherein the superabraS|ve gri di ano

the srob 6O ST IR B RS RRGICBI HE EY0s 5B AV R P BE ESifg reactive

uretﬁane resins, phenolic resins, phenolic/latex resins, epoxy resins, isocyanate resins,
isocyanurate resins, polysiloxane resins, reactive vinyl resins, polyethylene resins,
polypropylene resins, polystyrene resins, phenoxy resins, perylene resins, polysulfone
resins, acrylonitrile-butadiene-styrene resins, acrylic resins, polycarbonate resins, polyimide
resins, and mixtures thereof.

54.  The method of claim 53, wherein the resin layer is an epoxy resin.

55.  The method of claim 53, wherein the resin layer is a polycarbonate resin.

56.  The method of claim 53, wherein the resin layer is a polyimide resin.

57.  The method of claim 35, wherein the superabrasive grit is diamond.

58.  The method of claim 35, wherein the superabrasive grit is cBN.



