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CONTOURED CWVP PAD DRESSER AND ASSOCI ATED METHODS FI ELD

OF THE I NVENTI ON The present invention relates
wW@ewe3dssy to a device and net hods for dressi nBCDUS2005/035132

conditioning a chem cal mechanical polishing (CW)

pad. Accordingly, the present;invention involves the

THE GAREGVRRONGHP PAnBRESSER AR 35S BT ED Bherfions
mechani cal process (CWP) for polishing certain work
pi eces. Particularly, the conputer manufacturing

_E%M.@%ﬂr{ﬁ_ﬁﬁmﬁﬂ 0 lfrel y heavily oln CMP processes
FRTEIETTN R T I pp——

condi€ibging! h yciefiédl | magihitah GolibtEnyafGNPRGRUINStARofdib@Y, i present
pad made from a durabl e organic substance such as

invesgpy ipvelves tke chemieah angypgteriakscignge dieldscheni cal sl urry
contai ning a chem cal capable of breaking down the
waf er substance, and an anount of .abrasive particles
BAOSN(HR]OWD(&"ISH\EIN@ENTIGNde the wafer surface. The
slyrry is, cantinually adde i.n Ccwvp , _
Vit SRS e s RRg Sheea RS oHiOH G eesh & DS fapotishing
certalhewmf ﬁece@,aupﬁneﬁlaﬂp th€ chh'p’uéP @6hriufhcfir B3 Sint @y BANRIzun to rely
O particul ar ortance to the quality of polishing
heavitshore G, pnoseash?e od ipelishingwhisrs @ffceramicalsiizonyglass, quartz, and metals
e RS2 VAR OB bR ML g
mader erﬂiHUdLﬁéHl@%rgaMiu Glibsnoy i sileh asfpdlpirethand. Orie the pad is added a
sufficient to prevent the particles frombeing th
cheggfcul gprry anighingiy eh%w@lrpép@lé%pf breaking deyindhe é/ﬁéqrtswtwe and an
a
am(}ulﬂ? ﬁpg’&atﬁﬁi hr@l@leggvl‘{lﬂ{ 58% pggﬁ fgﬁér%ijee 'tl{gs\klg‘fgfs X z{cie:.’ Aithe slurry is
cont-lmdalllycndlde@mo ltlhaes;ﬁmheg :CMB pzad,emd te cbxai;shéahmal ard tmechanical forces

t there are a nce of enin and
exe‘ﬂﬁf %ﬁ fragpee i B’al?eeﬁ‘,ojisb%‘f) cgirdip palr t |gil es. A
pr bt @Jﬁl&\dl&hﬁ%hﬁ‘ﬁ&'@& dah%/ $118hink REHiBAA, isSthé Al4&fFition of the
'bol

an accunul ati on of i shing debri's comng fromthe
bram«ekpqmlfécssthr@tghagﬁ the p@ldu rlee toan:xi the pad ibalgs dhs kartwhis ,susually by a
ccunul Egcauses

me SlbISIBITSU{: ¢S, of Spa Sest iy]vén I;br v1de grfqgtlo rce su ﬁment to prevent

the phics drdre BRingbiheowd offobftht had a;hreatSI the cexahfugal e@rc@fexerted by the
the slurry, and sn%m ficantly decreasing the

pad
padgyapinging ﬁmﬂpgh.ﬂkjr et BrimERTant ¢ keeh theyfop (of rﬂawad as flexible as
S I I
posﬂ?lq and Q%a@@ tl?ifgb‘%\?/g? gxl%cp%s%es%ﬁ%feygt w £%réregc§ QHH&re are an abundance
of opahmgshandg)osmsrafvadd)lb eceo@Ese taprasied patidlesat t e d
The ﬁ)féo letn w1tf1 ngntsémlr?é/ %h beo%nop?hdeepgdo 1sr g'c}/ulsgc? btyhe?n acc%mulatlon of

pollshmg debris coming from the work piece, abrasive slurry, and dressing disk. This

accumulation causes a “glazing” or hardening of the top of the pad, and mats the fibers down,
thus making the pad less able to hold the abrasive particles of the slurry, and significantly
decreasing 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. Therefore, attempts have been made to revive the top of the
pad by “combing” or “cutting” it with various devices. This process has come to be known

as “dressing” or “conditioning” the CMP pad. Many types of devices and processes have
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pad by "conmbing"” or "cutting” it with various devices.
This process has cone to be known as "dressing" or

w0 ec@at3usoni ng” the CVP pad. Many types of devPCEESZNH035132
processes havebeen used for this purpose. One such
device is a disk wth a plurality of super hard

[ |
becrh et A U PHFESSF £ o086 SBEH ESt 1 pedihel Qb plurality of super hard
crystlifiy @lt:selsﬁ(ch USRI fHiMEs stk FB&irYe, or substrate thereof.

conve tlona met hods exhi bit several probléns. First,
abrlrsbrrenately t sucheabrasiye d1Sk$ ochyle By opmventional bscthadsee)dﬂblt several

P i S TR S i M Bk B R e vecome
cauleh&H@@MlS?ﬁ@rfﬂ)erst hghigriedidabi sorutdBAd 8fts nith dfitBe p\ﬁ)‘ilt piece being
tend to produce disks haV|ng abrasi ve particles that

poligled. éeagmcbﬁb@prqdumféx/@ﬁqw spiide pagrienihy madugeedighsrliaxing abrasive
partgfl%sttlﬂgt érH s'ie%;c? in Ip&eﬁg/ss;baéeqp 10 ?sl’]gﬁgﬁé; %‘U ﬁg@ %&}b@&lbgtrate The

ween par es cause
resultanfoonewefotinespa eidg \bhivaden qnaﬂ&tee&amalsomalplomormm‘ Ithee CMP pad to be

ot her re underdresse h reates zin
overgggss wﬁwg RS VEH B3Rk, ‘eflrﬂ@fs ¢S i ud ea rgﬁsg itk geates glazing

laye‘:fé) nfllngdJ &}?éjaﬂr@sl@eﬁfh‘?ﬁélés & thbe dad atOn& URfif@edcsRiettate the pad to a

his non-uniformty creates additional uheven dressing
unxfofmtdwtfcwhrsamn miifainity, crd%pﬂeh@ﬂm@nadmmtm dwgyieg of ghe CMP pad.

S fI Y. Q, bul
Fingffi, AFaenfperoro B et VI 15 YRR TR S Py el butge or
bubsreﬁiﬁ $@ht 6iBe iMtidiNeadioyeinriof tHealre@ ek thake Bywiwgd force exerted by
dresser. Such bul gi ng may cause a depression of the

the degasero Syele Brlging may paiss exleprraapn of ther RAJHPCAY 3507 Passes under the
rem%)n&%forﬂ&? of e r%‘s'elC 'MHEH’ maP I11t1 'tﬁrﬂ oca‘ﬁ@éJ El%t rteglféuerﬁﬁmrgslog particles,

artic especl a se t
espebmilyrthbseythhmatceﬂtraﬂy leecpard tlrd:r@schesséxotogmneﬂratatl& pdueless deeply

pad |.ess deeply or even.skip over ntirel
or i seiB e Red kM6 0h ¥ieedegs bopd sﬁa]efi fegser pagicles may cause
the pAHRS HRVARY dtQsRe kDM AlsY cgﬁs%stﬁ@gresﬁﬁl@o WRYr WHeSéhly and become
ause the dresser to wear unevenly and beconme worn out

worprogtpiemasirgly. Yet another disadvantage with nodern CWP

res reduce se of the
Conterner sian@Rr SRR B CR A BrPioe Rl sepioe ife ofhe
pad%@ﬁ&’lh@ﬁeroﬁ"h@ A¥btivadsscma difficiomsrofithe stevice BT n@MPYyad ténditioner is
nunber of working abrasive particles and the anmount_ of

detapminedt pyats iinehep i werking Rradue apisiesi axdethe pameistt ef work that is
expe egl\ég% BS/ rkﬁchc' LfcRe Al E}Steﬁfab Qﬁe GQORLE i g %F 6fg\ﬁrl‘,oti?lhloner can be

by a uneven I st r| | on o
redlmediéj’yahn asewen ¢hiatributbe of lelerioaBd bh aké bhpﬁr@#ﬁ’srpaqbamcles When a

nder the, pressure of. a,dresser excessive
ﬂe’%@gﬁ\iﬁ %Psssmur%g heeIBHE YdgletsFy StoapRY oF S HRDpARFUr on the
leacﬁl‘i’g‘ e'dgel &9§£ls 3% thded WinkiltioReds thBe wilibesr thy ndfjorditer MR Kork load.

Further, the centrally |ocated abrasive
Fur;har,tthea b@éraawéoqat@i/@wsewb partiples ersepreyentedafiomoedivingrai equal work

d n1sna ch increas h r.ra
load o?%iﬁ ng ST ge HFI)%{ gses héesw%ilrr] 7 te on%ﬁe fea&né\%age parﬂgles and can

cause the dresser to become unusable long before the exhaustron of the centrally located
particles.

With respect to particle retention, two factors tend to cause the abrasive particles to
dislodge from the pad dresser disks of the prior art. First, dislodging often occurs due to the
inferior method by which the abrasive particles have been attached. Abrasive particles held

to the substrate only by electroplated nickel or other overlay materials are secured only by
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cause the dresser to becone unusable | ong before the
exhaustion of the centrally |ocated particles. Wth

WO e@posst o particle retention, two factors tePdI/U82005/035132
cause the abrasive particles to dislodge fromthe pad
dresser disks of the prior a@t First, dislodging

often occurs due to the in [ nmet h which th .
Weagﬁpeféfavlealp%frqqsané§0ﬁ§vénﬁ 8Hn &?tca P g%fv*eei yenee, these particles
becdtité téa§ 1P il clflwéé:dt q 5111%x§6’sjﬁ§é k@t EroRp! Meménfélaﬁ%xrcgpls@&}?%s friction.

ni ckel or other overlay materials are secured only
Furtbymecak patitlardigdedgifpiic @llamtdd rbot theychamycal ettmakodn the electroplating

bondi hese particl es becone easily
Inmﬁ? aeﬁlﬁﬁﬁﬂng§?§U$5h? §®P¥hg nmechani cal forces
su CIB contrdst,vHidnQRe abrdsit 6 BArOIee areMied Fng the SLbgigtd)d chémical bond
facilitated by the chem cal attack on the

holds| et pasiptles mege Hamdy.i dowyien Hhe sicjsls exfethe ehemjeal pdurry can quickly
Wea%@r? EH Ctﬁgze }ga%&% rbgleﬁe]s d&rgimlgl%?% mgghtsfrvlg?gﬁﬁﬁé% n\ﬁ@r the friction of pad
dredsﬁﬂgd Tiekefsrel krempeintizecthe exposues bf fhﬂfbyazel-tb\me/ehemltdﬂe and extend the

ids of the chemcal slurry can UICH
usefyf g?ee ﬁ%ﬁpma&déesaen&? %@Hﬁ@gﬁrwae st Qﬁﬁﬁ'ﬁ?ctévhﬂe Wessing ocurs.
ThePfshitd: 8 qHEET oft Qﬁerflﬁtﬁri\‘g:]bgpsh%g RAY HEEBERMe wastes time, and is
Therefore to mnimze the exposure of the braze to
ineffiniencheni cal s and extend the useful life of the pad

Sy BRI o BRSO A g o

cau@@'db%%lv‘%gpaﬁlﬂ@iei fefisHdes s IMGingahit @sazingdTBrocésstthe Had dresser must be
inefficient. Warping of the pad dresser working

expasgdf taceery @aghqgentméatwezfiwsmeof@e@ss etesneoheat £ag £gywsthe working
Sw I [ Z

s AN £2000, I3 o 08 SHRBAHER Dlariy of

padtd?msaf’ atvorlidsg sixfpesAs @ result, hhesbaxd pemenhffahe parkisgss¢ace will be

t.he wor ki ng s rface of, the ad dr rp, thus
rough, T BE ARSI BRSO TS EdTa UpTamaPet 5 BFY gy cpikg the braze to
begl ﬁ§l§ﬁ% 0%, WAl kthﬁl&n% Wil RCRratéis Q)nr@lé Lﬂothshédhﬁlrﬁrc@%? the work piece.
portioh of the working surface will ‘be rough, having
Furﬂmeghswhdudeawmg&)may Sush isyes gvithr éumhmjagpmbne ofgthe dresser, and

e the braze to begin flaking off, and
abnﬁﬁﬁ%ﬁg‘ﬁfggﬁﬁggratches on the polished surface of the
WOrTk \BEWGSE. thEoreh6ihg, 5 CMP Ppag\essasSthatBYcobstisied asdiesnfigured to
with further processing of the dresser, and abrasive

achigxe wptimal deassing i revmlts) withi maxigrizachefficisney and Jifespagygentinues to be
d dresser that is constructed and configured to

chieve optimal dressing results, with nmaxin zed

efficiency and |ifespan continues to be sought.

SUMMARY o THEINVERTTOR

Accordingly, in one aspect, the present invention provides methods and CMP pad

Sou

dresser configurations for increasing the work load on centrally located superabrasive
particles in a CMP pad dresser during dressing of a CMP pad. In one such method, a CMP
pad dresser is provided which has a plurality of superabrasive particles each coupled to a
substrate member and held at specific locations in accordance with a predetermined pattern.
The superabrasive particles can be configured in a pattern that reduces the penetration of
peripherally located particles into the CMP pad and increases penetration of centrally located

particles into the CMP pad, thus optimizing the work load placed on the centrally located
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Accordingly, in one aspect, the present invention
provi des net hods and CWVP pad dresser configurations
wo onociosmaseasi ng the work | oad on centrally | oce€PBUS2005/035132
super abrasi ve particles in a CVMP pad dresser during
dressing of a CWP pad. In ona.such nmet hod, a CWP pad
resser |s

supGHRR Tt S olt e T BT B Bt SUped ed spence such as
diari&H) 6f cﬁiﬁ@b&@h @lutame 8B, fri cﬁthlepthatsir@nbscryftala&qm;@m@aehne form.

with a predeterm ned pattern. The superabrasive
parlnioap embedimane of thefarepgnieiveniion, hetmethed fordncreasing:bg work load
R t rti
on {eh e BT LBl fBOALElIcfudeP A B ARGh o PP D94 dresser
havingczajlﬁ)dtrqitarw{t}ﬁk@ﬁrdbfﬁsﬂzetﬂaﬁlcﬂaﬁqmﬁgureﬂhusx pamterrmhat pgmdes a slope

froqtl g&‘\’/\]\o g g]?dgkpftl lé@eicg%lpgugpﬁlgjp%gerg éﬁﬂ%lgsdp}p\vard Iyhie the working ends of

i1 '1&:% I a B fi
the Bkl PhRStR Arfiles? FIMRB, tclc SIFREUIGROE UDIAR can be configured

to cgntnqjlthe wo;/lstoad eaperpgpgxtby@leaieniraib/ fooatad pamiclgme Such a slope can be

h hod
creofE P YTy TS oY T BRI ShORE AUHESE oy PP creed by disposing

sup@rtﬂl&@ﬁla@ rpsioles Parédi ¢l es su&(énﬂdﬂﬁ flat esubktrdté,Z dtheRNthef swperabrasive
pad dresser having a substrate with su er abrasi ve

partpfém lunelleé%e dobiglyabeye anverkpwt fustase vhale pibsiatgdeom the peripherally
e h

locaﬁédog%tlgleg g6r :tllnac ééffsﬁrag rlgca (fbdﬁarﬁlee%eqw%rgi? . PRELs Ictjkgey %rfefetrﬁg degree of

slopeeah baldetgrhinedteal mam«: of mlvellhmttyhtad pad ﬂexﬂammt degr ee

of sl ope enpl o can conf i redto control the .
worlR YLt @iﬁ@%og gﬁwtrﬁeee vemdionya diBlgr Incfeasing the work
load’@ﬁ Rﬁ@b&ﬁrall?qsﬁt&l §4:008s &3 REuEE PRVeding B ERIP %gﬁdresser having a

For exanple, I n one aspect, -a slope can
plur@heat)édup@ramspcmaﬁgcl@u peuratst deia sulsaratel @l @s pafterorthatnplaces the
substr at

perEniPLarals uinkmpr Rl bt efa MRy ot ggnuaty tocated

partiéésK i InBassbeeh d6hdathatt faeti Seshgiisiert@ i 4 Bighthdenpiey hﬂ@hfhﬁalle ltyy penetrate
| ocated particles to the centrally | ocated particles.

into|the pagvas deepbsas thpge smaeefdeﬁartb%r apagean ene angfher cHsrefere, by varying
denRLEIJLREc e TR AL BRSSP0 Rt gt e
[ nvIerstlllcmothar erabbdichehosf tha preeamm@ntlbe awnetkod ofidhcmasing the work

oo T B S R A B e PSR it

witlPah laktth &S 110 lé@tllsgg hiél’leff‘l p%@&t }?éxteﬁaﬂldh P d €MP b@khan penetration
pl aces the peri pheral | ocat ed superabrasive

proyided by hregttxaudea)fhh@n@rphg@.ﬂg.1@qatqdnmm1ql¢se lneme raapdcy the attitude of the
been f ound Ihat

ceniEEEReh Bl i pispel anapes “ove e She BRGkoEwiEing aitude of

the ipBfiphdrdlB; RREtedSpactded Uanapreﬁdh@f‘e&hﬁp@(fﬁﬁ $radirt Béde apeetworking end
rom one anot her. Therefore, varyi ng densities of

thergefr tIn @anathergspedeths @ggﬁieaqféhq\mrallb iesated papicles can present an edge at
the tv&o?iﬂaé €hd %r?éfo ﬁ?ld) e Afikde P tl?éqﬁérgﬁg:rall qoﬁa‘té&:l %?rﬁglgg bef present a

enmbodrnment o present inven
facd actheasorkingt ¢rel thoreof.| dadfeban(nher_t aspbdty whe alteeattitude of the centrally
10(:21D g{:tgalrg@e% B{E(sa%/rﬁb g% %S&' a?tvtﬁe wo}/klr?é Ier? hepe%f tﬁ ﬁ%‘&erc?t] tLg peripherally
located particles can present a face at the working end thereof, and the attitude of any
particles in between those peripherally and centrally located can present an edge at the

working end thereof.
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with an attitude that causes higher particle

penetration into the CVP pad than penetration provided
whygooan3|sti t ude of the peripherally |ocated paPCT/Tb®85/035132

In one aspect, the attitude of the centrally | ocated

parti cl es can present an apex .at the working end

erag . and he attuu%teo he Eerl eraIIoncategs

parfl fisiondg fh HrRQEHECLd methods ph B St gRvefiop glso includes

metl’n‘GHskde%rgﬁ\Qlﬂ%‘%r@MP pad) dARQdrN@At BRPRAGE antif€reddeli Whfieload on the
of the centrally located particles can present an edge

centaallyt foeatad rskipergbresivie tpasicéasf , Genvdalhyhepeakingt supd afnethng includes the

scrB 58! RO SR, B8 AP STy Bel i n o

the subStrack fin hlibdﬂexﬁfthdth&i&es’lﬂié glehatratiof af péirqﬂ&ﬁlbclbez&ed particles into the
Mgr esents an apex at the working end thereof, th

tpafl apd élcaeraseﬁée petetahen af thy ce taélf/éfepa&@rnair%qle%m&qhe CMP pad.
pr %S%E% ﬁoc%t dEdfib alﬁbﬂg entp gggrﬁggsersa%lﬁﬁﬁg considerable
attit ny particles I n bétween those
advpeages Imei}albd yreatadl. (Fentxaaﬂlply, the eatrladg swﬁaqercffstthMlh pedideesser may

at .t he vvorkln nd there ddlt nto .
be GpBYUEH Se et r DHAtREch ! e MPHE ﬁngsre%ferf%‘f DRRiog P the dresser,
rath@} ﬁﬁn'd%}lr dentabBi 20 SusRie 2rechdfighaigd” hiPedradselihemeRhsed central
that di splays an 1 ncreased work |'oad on the centrally
confagic ransders @ppartibn 2€ithe wor 1dad| feem tiwe pevipheral aspre gk thegdresser to the

centiall'lcage a%{rg]t hdar%sglerg;fh s?lgré%then%n S{heepﬁerxplc llile) ofptlfilgvdrgsse arfd allowing the

dressetP@rmabrcagteegvglaricui fi@and grdot thHaepady bZSMPqiaﬂ dréssars that incorporate
pattern that reduces the penetration of peripherall
such genfieaeptions erereempagssd tbméhmmsisﬁdmaeﬁaov rié?léé%’ééh?%%é”lth specific
t particles into
Conﬁg&g{é\ﬁ rh&’d& By IISI%% &Eg{ eﬁn}gdt ¥%I’tgggé§%| bed above, CMP
padliar aimerrscm:)dhfdatumsn and adsalmeakdfethadmasmagwnﬁmy ol become

creafed. For wor Ki.n rface of the .
aopfa B2 ESHE D0 ThY FQIAPE0E BRI b FeRaRt O BrebgH g connection
witlPfhe llB&nipdRyRRdrsREgs. a central portl on of the dresser,

rat her t'han overly contacting an outside or "leading

edge thereof. Such increased central contact

ASvIQ k load fromthe
. otesser—t o the central area of
t h & Idil’ QSfS&[ 81dE h/hléw lof razgpxh@ﬂarﬂ CMP@at afrvdseieeplogingf arl blectroplating

dresser_and allowing the dresser to nore effectively
metged fphifixingh dhgrbBmivenearpees tewbe gtk dres@is dn aqggrdance with one -
emBo‘&ﬁH&R%ﬁ”ﬁ{e SHaNinGoR{dpgur ations are enconpassed by the
resent ention, Including those with specific
corﬂ‘IGg ar mta sids mmie)ftaoplsmpzpoﬂMP tpad rrhrestscxdmadedwtlsdlg a traditional
above,

bra R4 d (G it OB A Ao BT ATmSPEESt | oma

CONgGAs i@k ke vithw bh@d\m beBgeHRhad Infgc8RiaRdd With B8R embodiment
presented in connection with the acconpanying

of thiy preseny VeBRIEF DESCRI PTI ON OF THE DRAW NGS
FIG. 4 is a side view of a sheet of brazing alloy with a template for placing abrasive

particles on the surface thereof in accordance with one embodiment of the present invention.
FIG. 5 is a side view of a sheet of brazing alloy with a template on its surface, and

abrasive particles filling the apertures of the template. A flat surface is shown for use in

pressing the abrasive particles into the sheet of brazing alloy in accordance with one

embodiment of the present invention.
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FIG 1 is a side view of a prior art CVP pad dresser

enpl oying an el ectroplating nethod for fixing the
W@bra®soe7 particles to the disk substrate in aPCDUSEN®E35132

wi th one enbodi nent of the present invention. FIG 2

is a side view of a prior artg .CVP pad dresser nmade by

usi .traditiona razi net hod for. fixing th .

a8 04 e iaReat ¢ SheBf ol et a5 hiviee abrefit pafficles gressed into
it inSdcH@dYhR@WiB ot MR dPRENt T ARSREscRBFFehtibnraccor dance Wi th

one enbodi nent of the present invention. FIG 4 is a

si ddGy{7eiw aotopavie @étthowobriag iswidacgl afcy CMR padh dressrs|bgyvimg abrasive
for. pl aci abr asi v rtic . ] enf
parfls BN A ST SR G PR A e e L S RAEA) only along
the lea¥i@pletg@nof the Greser] ia adcg g e withormefentbodieait o0 thelprésehtigvention.
al | OE} wth a tenplate on its surface, and abrasive . . )
parktiDe Bei§ 2 fop|vigwy of ke Hoekipg pudacsrolineMleppd dregser paving abrasive
partidI & co%Pfetiqs ®hd sub {?ﬁmuélpfhaff"ﬁ’)%ré o BE HaRicRY ok 1% APT@RinSedge than
particles 1nto the sheet of brazing alloy In
at ttleoeotedan eecondanke oith cmgisodiodiEmnt of the ipeespntaseantion. .

[ tion. FIG .6 i [ [ f t of. b .

Al 195 10 erigP i Ve Barine ot ofas BT ppd dreseqavibg abrasive
partRA&HRBRA o Yic fubSiRe SIEROHLIBE badiblel AR WHiRSAN} distributed throughout,

invention. FIG 7 is a top view of the working surface

in apgordanci/mithaune ¢mbodisnent af thgpresontasysmiopar t i cl es coupl ed

to e str h a rasi rii ¢l .

sub@?}anﬁjgﬁ |ay3§§|‘§g‘§’| 8%3 ?ﬁ’gfb |pg§d¥r§§5’%gcl‘tééé&o tafgé&a‘%% with one
embbdaasof thepraeavindanioa. Wi t h one enbodi ment of the

present_ invention. Fl 8 is a top view of the working .,

surifcel lofis & &P Pay a%éSQMP P8¢ tgssebradey & garqriancgswith one
emboAHRLARGFHR &%nﬁﬁﬁbﬁf{t{oﬁte such that nore of the

particles are at the | eading edge than at the center,

in accordance with one enbodi nent ‘of the present

' i e [ ' t he wor ki ng surface
M@MMe particles coupl ed
t 0 BdFBres uRsS it/ TP pdwatdrdshe @ﬁtdc%rﬁﬁarﬁi@ Wth&dsNb¥ use and

di stributed throughout, in accordance with one | o
margiigsdere rese wdissfosedh @ng rdss@ibed; Hvierie ibsnundersodi that hig iryegtion is not

V] e ' r it
i1, Fy PR DRSPS DAL B ) P g 1
equiviaintsaher@oCARvpad bdrrespaizedbgehise oadiaarilg akitled \in tHe releeant arts. It
enbodi nent of the present invention, DETAILED

shopdselpg b¢) endersoofi-iba) faymmalesy p@plped dserprisdest fegvihe purpose of
des@ngp£EEQAr ANCHAREATBARYNAGs ARLEACAS Q) v SithiARd

It must be noted that, as used in this specification and the appended claims, the

singular forms “a,” and, “the” include plural referents unless the context clearly dictates
otherwise. Thus, for example, reference to an “abrasive particle” or a “grit” includes
reference to one or more of such abrasive particles or grits.

Definitions

In describing and claiming the present invention, the following terminology will be
used in accordance with the definitions set forth below.

As used herein, “abrasive particle,” or “grit,” or similar phrases mean any super hard
crystalline, or polycrystalline substance, or mixture of substances and include but is not
limited to diamond, polycrystalline diamond (PCD), cubic boron nitride, and polycrystalline

cubic boron nitride (PCBN). Further, the terms “abrasive particle,” “grit,” “diamond,”
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manuf acture are disclosed and described, it is to be

understood that this invention is not limted to the
W@ 006i08245ar process steps and material s di scl oB€TUS2005/035132

herein, but is extended to equival ents thereof as

woul d be recogni zed by thosenrdinarily skilled in the

elev Qul d. al.so be. underst de t ha
“polygnitigiecgmetiBy B nabParen GUlEES Gids ResBHbAe gfbic boron
nmﬂescpeew Bé h&ﬁhﬁ\t@mﬁap%mbwents only and is not

i ntend e e l[imtin t nust be noted that, as

use‘tﬁ vsad ﬁlhnesn, p;ér@tratﬁcmeaw pattion pba &PfeArsestr svhighysgpports
abra81ev {‘c%él nq tfgor nBlh%brasw?agq'[lcle H’x% b% g@%ﬁ E\le{ra‘?e!s useful in the

rents u con

presehiignaMta. mmanyfsﬁﬁpe@ﬂﬁfmiea of ﬁ'lfa&ml] Cleat icaphble of supporting
‘abrasive particle" or grit" |ncludes reference é
abraghé RIFLICARSrB agnanggtthatip .sa%’acwet pRviGe tael ysptug friits intended purpose.

SubSeftbdinky BOSF %%l?ﬁrﬁ?‘t@hg' 290388 'te'i‘?apglaf 1%%091"6§§& when

I nvention, ow ng term nol ogy w be use
procssdy oz fiexible tnaté e, sfmplies bDrypicgkgubftoate tnalmiam/wnclAée without
used her raS|ve article

im0 B Pl TRt Y e ar e iRl sgpstrate may

1nd9&4mﬁﬁxghgb§hﬁgn§pbstance or m xture of substances
include but is not limted to di anond

pol A hsest barpinn Ewerking ser fieCmyeans b cutieneoel miGYIPdead dresser that,
durlgg %Pgr?i 18& rf%csets %\1141”8 Qr c%meg up (%n?e[bt Wltthr ' @IﬁlP(IP QBN)

parti
du&mmd herepgl ‘y@ﬂmtealgé? fmeardsl taaﬁﬁlgb chPcODMP pad:dh’es%r that is a frontal
bor on

on nitride,’ ol ycrystal l i ne cubi
edgp %@ﬁqdd‘é“ thepgigggfion thaéytﬁ YoV ISR R e swrectA@l thagdhe pad is
moﬁﬁé,sgﬁ ’boths u tﬁ&tﬁ €'in "RARS aéhePQT 1PN nea‘afng?o%gj ingcf $e &onsidered to

supports abrasive particles,
encarbpasince qnéy thechres spegifibalyapf tlwed:lge Sefbz tdressa's bus efayl also include

LN t resent .inventi.on shape ck
por%qnslfg?léef grgfser W]ilglh axly engasg)lgg?%m&ar % aﬁ‘ﬁl g q{} gné aspect, the
lead?y Edge! RSy boRAEAARRE ahltAter |e§gé5éa|if the ©@MPpad At E IR another aspect,
tool useful for its Intended purpose. Substrates may

the b/ pac dessser anayeheesandigired wiha @rtempdtabrasiye parfiales that provides at
leasE}Sﬁeo gf?esct&g #éa?m % 81[1 3%%{?5@ %r uﬁlre{ gm,ftiloﬁ X ?‘Le?lg%g%rdl o%s*ser working

substrate natéerials
surfaéd. thutotlhdr Mvérds,i @menﬁmtcﬁl mnempordion alfl thy Siressexr may A, configured to
and m xtures hereof Furt her the substrate may.
PfOYIH% p éla@tle%lffftﬁgt Sipflegto it @??éﬁa ding.sdge g Ureapietpige of the dresser.

" WOL K, 01 lzég&ﬁaeﬁla Sftont Hfeafiy 'éﬁ?‘ﬁgrr% poridP tcpaﬁiuch a crystal may

dresser t duri'ng operation, faces toward, cones
comiepinchairgotut wot lim itedOvR opiaads, ridiges sdgesheledisks, atid eﬁndr prgtrusions.

e TS0 5B O SR RS e b e ot e
nor8l SRYimcir@imdtdiRedidceivbs @tediitad vidik IRtasl ompared to a peripherally
located particle. In some aspects, “central” or “centrally located” refers to an area of a
dresser that originates at a center point of the dresser and extends outwardly towards the
dresser’s edge for up to about 90% of the radius of the dresser. In some aspects, the area may
extend outwardly from about 20% to about 90% of the radius. In other aspects, the area may
extend out to about 50% of the radius. In yet another aspect, the area may extend out to about
33% of the radius of a dresser.

As used herein, “peripherally located” means any particle of a dresser that under

normal dressing circumstances that receives an excess work load as compared to the centrally
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novi ng, or both. Notably, in sone aspects, the | eading
edge may be considered to enconpass not only the area

wapwoiodd4eal | y at the edge of a dresser, but naRCHUS05/035132
i nclude portions of the dresser which extend slightly
inward fromthe actual edge..gl.n one aspect, the

| eadi ng edge may be | qcated al ong an oufer edge o h ’
locaE S i BSOBE SSPF B P acoBE PReFY hisageraly 1otied” may
refefl i€ 2A Sred Bt BEgHARE | M URE abinghedbe RA §RENTIRT oPRTAESMEand extends

particles that provides at | east one effective |eading

inwardlyetowiards theerniteyifoup forabent Yie of the rediug eictheNresgrad In some aspects,
dr esser Lkin fa l\Ro,0 b .a I
the 16T EPS Rl ShPBAS R s v tor P PR ey EGH s, he rea

mayPE:idi @ dbenesdRndlthetddast [1siyel drther @spdeatth©brea may extend in to
' edge on_the outer edge of the dresser. As used

| eadi n

abopeideh Al the SHivpoioAressshti en S VAR ORI SEMEBr ti on to
Wh'A:shus@d %E%gﬁ a‘kzvoﬁgy af®Heand Elaﬁl‘i{hﬂgoibx%rkrﬂ}tfo}c'e L8 diPa particle
corners, riddes, eébes, o%e I sks, and ot her

in apresterusriog sise dtheidedsener ei n, "central ly | ocat ed
particle" means an aiticle of a.dresser that. under
orlfee heEah Ny OB he BHHL U HRER Aneddio adadicle nichds gised towards

the CRAE pA® 2@ ARAKEY dréssihgRSPetdB AN coRGat RithRRE bAE! Most often the
In sonme aspects, "central" or "centrally | ocated"

workisgend of @ pantickereil st distaldires gepbstiata toovhigh Hgtpagiclg isattached.

center Lnt af th r er_an t t | . .

to sr%fseg?l Re'r %rgé ‘rﬁpgs %géee F %Fsdtﬁ pﬁo%(‘o%%gcﬁ#é %%d%% PP ﬁlg on having
a nohadys18liné sthiturdr §adieilloyk Bostaimsudspaidlly notdne:cat phaseBithat melt
. extend outwardly from about 20%to abqut 90% of the
incqngeendy When Beaied Alpghreqisrellgy campagitien isehitficylido grsure, the

0, i 3 . .

am RS I8 A L R FDREARA o 8 g
behaliessser a ndsowsedpdretued mngé.per i pheral |y | ocat ed” neans

any particle qf a,dresser that under .nornmal dressi

o VADRed el il T ERP heehEhr BRREbuRRETRY 4 SRET RLRY second

mat&MIPRIE bR R riaERby 86 h bRsRiAdsRARLE t&b8S -a thétak 8% alloy which
aspects, "periphery" or "peripheral" or "peripherally

enhanses peidtproess thepropertios afthgmesalt hat ori gi nates at the

| eadi n Qrl. r.ri £ : AL (eXSH
i nv\//gsru 9%? %\%ﬁr gigp#hgazbngn 8?’ fﬁbrr%lggﬁlggyabou? ;eg%@/)? of bfaﬁg
matbidl " Usid Cbrazb e nthyaseased intérclangeatdsy padtrefer foemataballayayhich is

extend inwardly from aboyt 20%to 90% of the radi us. )
capghle gt phemigallyeonding in sunerabiasits Pasteles and Ip & BagHGHPPEbmAterial, or

subQfatd RE af R)dgu'tﬁa%tlizﬂltyytﬁé%% fl‘(@) AP eLeeRRPE¢he 8:%&1?13{ $1dzd oy components

exténd 1n to abou f the radius esser
and cbm@ositi6as divegset hereirt dre noelmeed to ths padiedlahembodimetitbsdtosed in
] oad" neans_ the ampunt of wor r force exerted on a. :
conp P i e e D BBe s Y 1SS e Boea B L préiRafinvention
disdissed nberei n, "working end" refers to an end of a
particle which is oriented towards the CVMP pad and.
durAsnieped haredrs shenproeqse pht brazingrais datendsdtta sefengorthe engation of

cheﬁ?ﬁc%l bM)ditbe&Ifeteg hd &?bon atoms of the superabrasive particles and the braze
material. Further, “chemical bond” means a covalent bond, such as a carbide or boride bond,
rather than mechanical or weaker inter-atom attractive forces. Thus, when “brazing” is used
in connection with superabrasive particles a true chemical bond is being formed. However,
when “brazing” is used in connection with metal to metal bonding the term is used in the
more traditional sense of a metallurgical bond. Therefore, brazing of a superabrasive

segment to a tool body does not require the presence of a carbide former.
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wor ki ng end of a particle will be distal froma

substrate to which the particle is attached. As used
wheooeiose4s7 anor phous braze" refers to a honbgenpUBEURIOZ/@35132

conposition having a non-crystalline structure. Such

al l oys contain substantiallyoo eutectic phases that

mel t incongruently when heated. Although precise allo

CorfSISFE PO SRRePb P51 200 csuPEHBrs Y EH fudy be doed
inte%aﬂ%eﬁgly%ﬂcpﬁéfe@% psedlebef gitHer aRarH 6r §nfiddictdiAnond, super hard

substantially congruent nelting behavior over a narrow
crystadhpre papelyerystalie subgangs.caf mhigtuse Al substanens and afcdyds huparg not

- solid. | gui d nd xtur | 0
i ford, B B P b B SRR, an
polyetyhalise adiddton aitfigd HCBNY. Faumthat, ltie/tewhs Cdbraiveapaetide, O grit,”
«. i Mproves the properties of the netal. used herein,
diamgada] “PAIX7 E%FW&,PCBT& RS ‘&F&B}}?m angeably. al | oy, "

n br H n . n ., " @ . 5 s .

i er SRARCes Py confAon AIAFe buRf el Py iy mpepded o
identidp etel fernadtionhd i chainiopl baichetvyeanahe syyerabioasaa pagticles and the

. ticl dt t.ri t i al., .

et it vEBE asthely Rt Mot B RUOnASTRS bt fediom.
t 000§ NRH herkite ‘BeetitPUletrs B & @o@hngds FURPABHLS a3Bfed by various
conposi tions disclosed herein are not limted to the

charggetiptiag|od theesvistads aratemyli Yeriosemeisresummiumay popsed as an indicator of
he i.£ h u b d_i f e ' S

st e R AR e BB TRSHL R o ey o

confitids epteBeing theeds.s Fofthérpmazsung 'ofiaspdrity ervlield the numbearof peaks or
to the creation of chem cal honds bet vveﬁn t.he . car bon

vallgysopithisy a ighvens frisa roAha stfaceplre iPele 8T abley Hengiwazand the distance
j "chem cal bond" neans a coval ent
bet‘g%ﬁsp&lgt%ﬁﬁggfspgpe@%r bi de or boride bond, rather than

mechsaansedaierein, ezadneic” irefesr toad bandavftea ctyistadlirfepsgleatantially heat and

Thus, when "brazing" is used ., nnection W.th . .
comgyigE et AL T BBy s Dy IR RO o pigriplysometimes
witf @ieedlic HRRMEr A Mhster JPloRZeNBitrideS abk® €5tbide EABMAS bbitered to be

wth metal to netal bonding the termis used in the

cerane airg metli krioovmain Bermh in¢ludingevighaug digitasionpylgarinum oxides, silicon
oxu%eg,g 0%%12 él‘;rlc(i]%r %ﬁ%&g?nlgideg‘ a g%ﬁ{gﬁg rc%ﬁcfé?fctég%?&géagg?%sﬁgtg

e requir e prese
f oraeiiscAtheuse,d‘aillich measuasr Bpe as meeal paetal all@s "or afidture thereof,
"super abrasive grits" may be used interchangeably, and
and specafically ipclpdgsQubls nof ligyifef & sthgls ispryan Ftag@“ﬁ? Aleeh ¢

di anond4 hé&ggﬁ‘%]ﬁ@'ﬁegﬁsyasfsa%uﬂ dHine®¥or Og/ﬁlwlﬁﬂ%édum@.

subst ance, xture of substances and | nclude but
ar eAnigsed hereint with respaétdordisthncgsaindoizgs,t“‘ahifome’ wieastondimensions that

(P bi itride (CBN), and pol talli
it BN 07 RO TSRS Fur {her . the termm

" Al Pgded DR, 1RGP @efers 18l theasuredd fAR® AslighnesF@Pa " surfed¥Ms’ determined
and "PCBN, " may be used interchangeably. )
by the difference in height between a peak and a neighboring valley. Further, “Rmax” is a
measure of surface roughness as determined by the difference in height between the highest
peak on the surface and the lowest valley on the surface.
Concentrations, amounts, and other numerical data may be expressed or presented
herein in a range format. It is to be understood that such a range format is used merely for

convenience and brevity and thus should be interpreted flexibly to include not only the

numerical values explicitly recited as the limits of the range, but also to include all the
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As used herein, in conjunction with the brazing
process, "directly" is intended to identify the
wo oroamsd46n of a chem cal bond between the supePEhUSHNYE35132
particles and the identified material using a single
brazing nmetal or alloy as thgghonding medium As used
. .herein, "asperity" refers to the roughness. of a .
indiy g bmsBedlc ki 4" oy B RS S EDRERSE o Bl et ofangf s if each
nuniedichidGfuehatl:0p¥ang¥ad bpivitiBesiwdeent s my be used as
an indicator of surface asperity, such as height of Y
pedkssaoillupirasjoac & inomsried sangsrof “abenttlhpicgapethr ofabpll § Byerometers
I 1CO vities.d essi | .
shofit (SRR Y 5 TRl TR oM, B Sk iy, B Shrug TRFBYAPT micrometer
to aWoluhisn ndci@imetdts, ab@aaled ihdiads unidiaki@al( valees pAdksubkranges within the
. .valley density), and.the distance between such peaks
indiggted, sinegy sThusingRided i phas ﬁt,lme%ﬁ apRegars dndiyiduglovalues such as 2, 3,
andNAALH sm-fa%?escﬁéﬁta@lfirc.hﬂq’-l_sﬁ‘?rﬁz%@,t %rﬁf fr¥mheat ¢ .ndE)his same principle
corrosion Fesistant nateria ich may be nade by
appfliesr tongengen oavitinet anhlly i anenmitnearical yvalsendturthesnaeviet buch an interpretation

sho{l applysCelisy oftte nishdlaE fies e S ubEehlin fisFs bRF fescribed.
known in the art, including without limtation,
al ulnYeBtioRies.  silicon oxides, boron nitrides,

ST IAGARAR his BRSoveRR dVibdsCaRl GRERIASRy iMipRIZHE e cffici d
car bllﬁgeg, etc. AS used here n, "netall féh%n% aenfl: ieleney an
qualitypd whditienaig, orre¢saingad CMP, pask. By wsing ¢he devieofo, camddion or dress a

pecifically incl s hut,is, not Iimted to steel,
CMPEEH, nafrin Fh Pad BRS prlttoct it flse thA S, af Wi the pad may be
usedRAB$heReBAL HHRIsped atiHigStht Ae & BcddH plisidsatsS R i €8nprévded.
used herein with resgect_ to di stances and sizes

" urRefering nost oridiet b theredhshayrsa prat agiGMB rpaw;qS’éegflO, fvhich has a
pluttraggfg?@?éﬁvg&r{ia&ago g%&%ﬁgﬁ%g E% ﬁ s@éstfé?eeﬁjo. hepe F%gtéolgéing material

0 a nmeasure ness of a sur
60, thafeaerailpaitkbypredipitaed dbwrofaaacidisohgioght bet ween a peak

o PR SR ea i e ot iag Toieris 0 g he abrasive
part{idgeeshf% a0t RBIVRE Rl RahY gl'f‘faﬁ%ar@fgfég (PR D epSitediakeHdO4 in Fig. 1.

west valley on the surface. Concentrations, '
Firsgnthe les{roplating nfatariah isvinchpadle dbfamingy cheamiexlpbansls exdthothe abrasive

resented_herein in .a range format., It 1S to be .
pariiiier arSEEn gl S UERE AP ryenlr oraa: P9 (e elfastEapytisigs onto the
sub§eHlY 80 W2 tipadodredset ¥ rafatbdtagbihsSHOMTpdie sidht Rédhagic@idforces are
flexibly to include not only the nunerical val ues

quigkkyoveicemg hyw e &irtigs foree pjtingt an dhe apiasiva mpeticlestAs a result the
0 ' : i adi vi dual ' v al o

B S e

eleamopkuring alatoral, yactamckpaces-70arbyeh vside xf quicily filledviitheekidue polished

off Q?éf%ﬁé%lggfe%%a%ggg@ ag ug?cral]sgqaxa él?rggse %Elrti"c?eks)otlrgm ]ihe slurry. These
substances chemically attack and further weaken the electroplating material.

Because the mechanical forces created by the electroplating material 60 are the only
means holding the abrasive particles 50 onto the substrate 40, exposure of the abrasive
particles above the electroplating material must be kept to a minimum. Nevertheless, contact
between electroplating material and the CMP pad is inevitable. Such contact wears the
electroplating material and further facilitates the release of the abrasive particles.

Additionally, during manufacture, the electroplating material tends to bubble up around the

abrasive particles, in places such as convex portion 80. These convex portions, in addition to
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shoul d be interpreted to include not only the
explicitly recited values of about 1 mcroneter to
W@b@an3Esmi croneters, but al so include indivi deer/Us2005/035132
val ues and sub-ranges within the indicated range.
Thus, included in this nunerijgal range are individua
s, such as 2, .and 4 and b-ranges such as
the IEE j i expasurarads i PAENE ol horAETLa Rt dngieosienificant
pen@tmloheéf the dbRRERSpdrBaks iRtd tROIOMP N kRS Id%kulvaif%t impossible.
Furt her nor e, such an interpretation should appl
Wlth@gau@h panstration, He effecticinhssaff therdressimgyproeess iikandicapped.

cteri sti ei descr .. The 1 nv b0 :
rodi T T SGRE T SR GeUPa e B Bl R Hper pad 20 with &
substﬂip:r 40/ haging ABrasivt ipeitieles YO rdzadualthd subedrate QRtHgtd razing material 90,
or dressi ng a CVMP, pad. By .usi the device to
and cenpmypRtiozal @cwesferrecmm@% tefgetqusm yBraging, gaegiply 9P ggenerally
comgﬁ(lts usgﬁ%l ahﬁ& nﬂer e gtfri' gal%fqééfgf;}g%g d@gcﬂ%ﬁllaﬁtf&ﬁne‘?@%\l/ﬁgae abrasive
partatasohemivadly iboad wo the bmzmgrmabareadi WwHRf ar tunngomttsthtlm the substrate.

Thi § W&ﬂé@%&%g@%ﬁqﬁ] %%118? 1 3;§§~°1 8 oesgclrwﬁ sg' gggtsh %Ml]r‘%’resser, but
is aé:‘cloﬁﬁ)taﬁ@@'b?sgﬁehﬁdélrﬁbl@%fd%%‘ﬂ%ctﬁo The el ectroplating

mat éri al is general ly nickel precipitated out of

an Bretidg switerial 66 mushire kept taje xriayis noordeita @veldloymplﬁéely covering

the gbggi%r 8 ngglgﬁgg riﬁere rcg,ltt}rl% %br‘éﬁ ééragllgs %I Sagéan ag athm coating

of Urd¥dig AlageriaP PELR Problemsib @vMpoihdet by t]he fot nisdt ty]ilbzﬂ brazing materials
el ectroplating material is .incapable qof form

are greehanically ysnaYeat-t hhis meechptieal iwrakprss offsste ghe Srf?ég@mfrtee chemical
bon@8! Ye B beTREH A C@dra{) gﬁlCh‘% Ognc{/\'hfﬁe Eﬁ) zzei'ﬁ'%)\ﬁ‘?ate jal. In fact, when

atlc es ontot e su ate en t resser
dlslodagmm adcedrsa g nhdmmal(:h@dsabhtwsm ttherelotasime qairtidiesr amdb the brazing

ar. ui ckl overc the frictian cti.ng o :
mateiigl alp,ond engHihy b il dRel oV TpAS: 9 8 along with
detdRféd b&gseee rgcle§13| I y I oosened fromthe el ectr opI ating

mat eri al eaving voids in the electroplatin

rrat'Breu brzing edters 9é)pla@é9§ Ty smntlbleutds:ham@ag attack| By the abrasive

sy T8 eShkBuleR I SERuBACT it pdfie? . S| fifer Rakens e

brafihg 'fiterialh @gects Gb%ﬂtﬁﬁd}e&e@hﬂm&@ Wealat tﬁb&eﬁ)ﬁ’ﬂ fnubtdeerto reduce
weaken the el ectroplati ngh mat er.i al Becau%e t he
exppatn ahthe SMP pad é‘ﬁesé"i’f&Qtt@ %@W@lél%ﬁ’t P%’ﬁﬂ e ‘?fgthe work piece must

be pRAL&L, lcul%e th%g:g%?cat Bﬁ llggg@%a\l;boﬂhg bRG bR @BY ?@Hﬁe@ser is applied.

partrc onto strate 40 exposure
Suchkpaases \netlmzpoihslnhgproab&s\@eettlyereémcedhw opistancy withawlech the pad may be

st be kept to a m ni rthel ont ct . .

e dcig 181 WoE FOPITER 1BoHEeh T O TG e grefee inefficient

| nexhdtR&Y Brawbdein tSOEHL%ﬁhg BB Sorhdiee %Jaﬁfc‘lésosb afol BOsubstrate 40 by

material and further facilitates the rel ease of the
cong¢ntimsphlrazing alose éssthat the surface tension of the molten metal alloy tends to cause
the abrasive particles to “cluster” when applied to the substrate. Such clustering is illustrated
at 100, leaving unintended gaps 110. The overall effect is a non-uniform distribution of
abrasive particles, which makes grooming inefficient. Further, the gaps cause uneven
conditioning of the pad, which ultimately wears out certain areas of the CMP pad faster than

others, with the overall result that the work piece will receive an uneven polish because the

worn out areas polish less effectively than the properly conditioned areas.
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Addi tionally, during manufacture, the el ectroplating
materi al tends to bubble up around the abrasive
WQ@ar0bi084465, in places such as convex portion 8PCT/URMS#035132

convex portions, in addition to- | i the already |ow
exposure and tight spacing afjathe abrasive particles,

ma nific enetrati on of th aS|v rt cles

o e e R paEr egy 1o GigE VUG B mounds

in th BrAAHE ndGth] DONPILAL Fthatibh faiRk 6k Iarsa@ﬁ%aafcréshs a height above
dressing process is handi capped. Referring now to Fi

g.
the substrife wblohh@maar prandhataf otherpbusive erticlrsd Therefprehthe highest
prot udsf éﬁﬂé%&g eréar\r/lgﬁer?ekya r%)‘z’?%egﬁf n'tt& Itl'?e F’gﬁﬁ okfrtﬁez %ﬂ/IP pad, that
the}CQm/ﬁY@t/d:rﬁ maﬂsewlasmuurhg dbrasiee pltials Migni e@hmmgerse CMP pad or having
Brazing materials 90 generally conprise a netal alloy
a usgful gepoftingeifestbi de formers. Such carbide formers all ow
th t. .
e B R
dressingsdfrtat €MHfpad. ﬂ%ﬂfeiirmg aw Bnbigndnthesd gnihbivmanCIMP pad dresser 30

ncreas t he .overal|. th of the CVP dre but
g SECETRSRIBL 5 PEBHEI0 A0 FaRPL PPy FscG AP pad dsser has a
plurBli§ZfgradRe PattRllesI0 ddupled Bea kaRtrate @0avifM A bfiRginatérifl 0.
to avoid conpletely covering the abrasive particles
50.Abragyepatieles SHanabeash & warjsdy of s4pss hardengiedppeExpmples of such
I 0. t,i ng .of e
matgrsl’al}é 6%‘&)%%n 1tfé(9t§ Im% %atl%]nacltaﬁn[% c{]?ép?%r]{élﬁh% rdgzgﬁc%dp@%kﬂ) Mbic boron

nltridat(eBNahﬁd @61§cmhﬁﬁIcOBﬂdb}brn/mtrydeV@@BN)ThI S rrechanl cal
weakness of fsets the strength o{ t he chem cal bond

cr eadBUoEy \MBEWN iR &1ga o dsF AYehak 11 eYLSy dRyciMel 20 ailiqlrgis applied
afteC 6§ af ra%ion:% JJ; @%eg weenidh %i)@@gm%rl}veﬁ%p fo%ldeg tﬂeizvorkmﬁ surface that

em ca tween the abrasive |c es and
is sidystuntially srav@héraharathe vetrking gudaneodthet Hnamng laBoypr &uthsgloothness and
material . itself wl

i
plagapaeiaiint aurbE phpRraielRbe rduRidRraride f migro-scratching

frorth iﬂaﬁln‘goor}iﬁ ¥né BE&&Monking With aRefmticerodiveasyer WhehNfcluded. In one
abrasive sfurry. This contributes to the detachment of

asperibrthe Woekipg purfase of tBversy materigh mak havieikBa yalupef less than about 1
mlcbr aeztr ng material, which is already nechanically weak.
e et ore, in order to reduce exposure of the CWP pad

dr 68 sRmbap of Guitdbée 6hfﬁhiiyaﬁhteﬁéallsl miiay, b aseds hng'e(aEfr trhene aspect, the
wor k piece nust be p and. the chemcal s

ovelpy RETAD IICBKiFe “rlrheuﬁoirautaté?rbrt@ tqﬁ%keba@m&?t%%s“@gr ft.gchromium, and
allo?? g{elre%q ueH G PAHSERnl HlC’ﬁQ%lB?l I AQrIRY ARl %a%'agel dpplied by a

uce t e constancy wt h the pad may be use
wide narietysef mhthotls. mExamgles rOédmttboq;rbdupp,lyalg‘ thai ®iedaly materlal include

an are herefo e.ineffic ent
witlfpd fisilakiof e SGRIRHRE “Fe 8h G rers Pyt D535 Thg taver of overlay
mateHRShayEbEo Ahy I cRAUY Sfuired &) adhic¥E iaPedti® RBultShult fdbnd &3Pect of the
surface tension of the nolten netal all oy tends to

invendiggghe layer may have a thickness of from about 0.1 to 50 micrometers thick. In
another aspect, the thickness of the overlay may be from about 0.1 to about 5 micrometers.

Further illustrated in Fig. 3, is an anti-corrosive layer 130. The optional anti-corrosive
layer is formed over the surface of the CMP pad dresser after the abrasive particles 50 have
been affixed to the substrate 40. In one aspect, the anti-corrosive layer may be a super
abrasive material such as diamond-like carbon (DLC), or amorphous diamond. In one

embodiment, the anti-corrosive layer has an atomic carbon content of at least about 80%.

Additionally, while the anti-corrosive layer may have a variety of thicknesses as required to
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the abrasive particles to "cluster"” when applied to
the substrate. Such clustering is illustrated at 100,

wo e@siossgsuni nt ended gaps 110. The overal | ef f eRCT/US2085/035132
non-uni formdi stribution of abrasive particles, which
makes groom ng inefficient. Hurther, the gaps cause

uneven conditjoning. of t ad,. which ultimtely_ we
achifiie & GBrar resulcaneriSrthe DEsiBRSyis P abd et paf ol Pictometers. In
oneWspdat, thECaANESBdshver lﬁy‘ié%'htas b Atk debe1e9OMhén Bi R orMétbrs. Such a thin anti-
recei ve an uneven polish because the worn out areas

corngeive yer @ssslmfth@dm werlsmg purface 106 ther &Y pad dressi tsipgpieeied without

reduchr%gtaﬁqs Bglt% 85 béebsgr r@%és&%ﬂ&é&ﬁgﬁé w ﬁgil ﬁgﬁ%fagn-corroswe layer

is gomdraily podB€kd Mus’&doﬁ‘@pnyasﬁdao Rapcti d&PSsiSOHEP VDY afethod. PVD methods
particles to a ght, above the substrate 40, which is
suclg Athe gpe @ﬁ?a?aﬂma% ar@leEh heraphifs eadhade. whico iivgemsrally known'n the art,

Thes &S O nta @‘f)rJ% thgraﬁ{l cldﬂjoglg i"‘SlB(\f els 1 G Schively “seals”
e

may penetraeso ly i'nto the fipers of
the padking Blafaceh:mﬁ may hlscp) seN emy olhesé@srreqb sartfaagsl Dﬁ@eé(ﬁMﬁspadeiresser 30

N TR NN T M—

braﬂﬁ?%ﬁi@érfal o0 £68 MHeh@dal %Etﬁek b?@hepﬁ&%ﬁ% chBMRAT kRfry held within the
oWs even dreSS|ngMW; t he pad. ReferrlzgﬂnOM/to

CMPj pad. 3, Thith@rese¢tions Ql\@@aéa@esﬁﬁeé@é}ressoa B pad in situ, and
elinfIHed g}?enﬁpodlﬁﬁgl(b ; hl?seg g tg | g?loﬁ% Sthg eus ﬁ?%ﬁ@:of %r];or art CMP pad

I'nventio res ura
dre@bﬁsaST hbecmfnhhlciuﬁse‘&(ﬁ &ressﬁl{gedf te @MPupsd aitdwes 46 gveathr production
ing material 90. rasive partlcles 50 may be of a

out%fqnétwoleflg%thsélfe mea’ﬁwaqufath% ME®athl es of such
mat t
pol Y NEHR L HREIEIAIAY 30 bbicRn s MAGdimepts of he presen
invén@iBh) iansl mthlyler that aht | onerlay bmatdnxat nl 20 thas degifiRECBN) anti-corrosive
Addi t i. onal ho in Fig. 3, i.s a |l r _of an over .
chaiggieasi S ot of MR s sici el Shetsp 8efian Aty Favdf obtained
to apé’d%ﬁﬁﬁal d%‘gréeGShl?'e\Qhéhb@l\é Qvetl e nYelal &Y ufdONhd @8thdut the use of the
wor ki ng surface that is substantially snoot her t han
mﬂw¢mgmmycknwg surface of the brazing alloy. Such

hn%ﬁl%daqda dx%n%br%}/ve e%?t\{élgse%@t@grgpgsrtra% is shown in Figs. 4-6.

ben é ‘ncld

Firsfi aqemp&w BACHA VY efp’eﬁmeﬁ hagisgadedapen aahekt b€ biazing alloy 190. In one
bondi ng with the antl-corr05|v%§la yer when %gcluded
aspqGh i asqﬁ@a;tt inver{onydiershsgt Bay o5 e T redt heetofeqriipuous amorphous

bra{fﬁ%?gb AL 10 nUﬁqu%t(F)\)?l V§’HeUle al dees rﬁﬂﬁ‘%ﬂﬂ@?lﬁov\;ﬁer that is held

ter. sultabl & over terial s may
togdjheruweki a biomler erateriah dneamaggditional tdSpeccb,véxel layzmgtaélpy aiOSNder may
hout i ckel

inclygE affer gt iamdeting A g bitehapule® SubRORETe S majoriy of the

matéhilclﬁrihé' Bra2ingK@leetd] INOYet ahbiBeiONPEL2Ihc NIRRT ha) bEBMfRENt to act as a
applied by a wide variety of nethods. Exanples of

subseathodiBe Bigsr ofctpp template taHews gentralled rdacement of ¢eh gheasive particle at a

specific location by designing the template with apertures in a desired pattern.

After the template 140 is place on the brazing alloy sheet 190, the apertures 150 are
filled with abrasive particles 180. The apertures havé a predetermined size, so that only one
abrasive particle will fit in each. Any size of abrasive particle or grit is acceptable, however
in one aspect of the invention, the particle sizes may be from about 100 to about 350

micrometers in diameter.
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without [imtation, electroplating and physical vapor

deposition (PVD). The |ayer of overlay material may be
w@Rooany45hi ckness required to achi eve a speci f PCT/US2005/035132

result, but in one aspect of the invention the |ayer

may have a thickness of fromjghout 0.1 to 50

{n h rrlgggﬁgrggsp%g{/ott@e}lgﬁggég : s%selofg tﬁge élthrgqrteQLmCt %etgr%ppate may be
custBEZANR LRIES to gl%ﬁfnrheﬁatieh{ é‘tsébrra?s’iv%dpdrf'clgd Khvink a §i®e ¥Mthin a uniform in

anti-corrosive |ayer 130. optional anti-corrosive
SIZeIra@@r In 9n¢ gmhe@lmue ithet &p@rtws bﬁﬁ@ tefplateear Cfigiggt to select only grits

he abrasive S
winlp 738 Bk dRRh S o il s pudfeS, RS bnitormity of i
sizeaddhirtu@ds 0 Ihe/ Enifeiety sTeGMPepad gupaingaby el W@kﬂ@ﬁcﬁbf &ch abrasive
such as di anond-I1i ke carbon (DLC), or anorp

partigie iorygnly| distohated niip dirme Hie eveR évoahﬂ?addastrlégﬁl%rqda%rthe stress on
e
a \ftarethy aperthies (kanﬁsstemphﬁe r160|uirﬂ$ ad fibat lwidhy grits 180, any excess

abrqsgrggéf'tlg:?es&?%yeltn%pvg ngragt{lpéls ace 165'1%%{83 ’ééﬁl glerlemy?.'gartlcles The flat
surfa 1 6CRAUEOS ¥Lan @Xt%mé]?%tr@n% rﬁgiilf R e&SthhhANs 3apable of pushing
mcroneters. Such a thin anti COI‘I‘OSI ve | ayer ensures

abrastvat particdesydewi rrrgo sthﬁ bmmgcﬁlloméem\)ﬁop avucrmatspalsjtgpically include,

rot e ted [ ability of the abrasive
but gre 1o, g dﬁ%tﬁﬁ %%P dﬁ%‘%Paw The anti-corrosive
| aygtradiSe gaticleal 8Y afRrstowa &slbdymbskiedfin Bra@hlgsdll%ﬂsheba@% in Fig. 6.
deposi tion (PVD) nethod. PVD nethods such as th
Becapsezsugfagehbel wanflat, et abrasiver Raswis] @Sewela%ﬂ%’eawwfrew the Substrate 10 a
tal t
precg:‘?é}ﬁlé%{dr %llréllg%g?l gt l’gﬁ% ?B&f%r&mgigﬁpﬁﬁpg??&g @\é&l :ﬂgqﬂi{/’ifhlckness of
templreal 4, ahdén avpreferregl amhfo‘danent et abeagivalmdicdewdll extgnd to within 50

. other des surfaces of th . pad dresser 30 t a .
TS O AT | 65Ol SETHERPErHLC 3T npubstantially the
samk IRp@MHni thE CMIPBAY eH'o%é%r Rﬁ@fo%tlﬁldéﬁﬁ)oarﬂ@a}hﬂ%rfﬁﬁ gpplRhtions, grit

90 ?ron1chen1ca attack by the abrasive chem cal

height umayynétebeddesiredita behmiflonp. pé&i sucrhuthosprqftcgdtnamslgllllome art will
C\VP dres S .

recagtias i 0l PR PR T BT eled b o sPRigring e template,

140usdftié shifi® 160 arprevidastcHcMdefigtl Toeesdiple, ihhae aspect the surface
continual and even dressing of the CWP pad allows f

160gpasahasie prAgace soRe suehin prégsire wﬁeplaﬁﬁ@%v losaics prgicigsqurther down
tharfgl%gcfe'n?ggy rlr%tetdgﬁrg\l/g Pad- caliilel &eh hﬁlcﬁrht &on%?‘&e{ ﬂga!pg &vill provide a

used i n some enbodi ments o
sloper fos et albmsziempanmlesmhmls baginalat @ lbwapointhwitb\tbe Mayking ends of the
material 120 has SI ni fi cant. anti-caoryosive
perighplt PaRICE; B0 PRPSP O o Hghoi s B rorKing fpdsrofthg centally
locREPFHHKLIEQN advant ages nay be obtai ned to a substantia
degree, only when the overlay material is used, and
Wi tAnb.taslvc bertiges 18P a5 ishowntin Figsr f-Gsare soundpdr Hawever, in Fig. 3, they

are g(&].gg i ] fe s%f feI tHg pl%lggrﬁ%\yegtlﬁa ﬁéo?rlp%gseg'ggraglge %amcles of any shape,

shown
including euhedral, octahedral, cubo-octaheral, or naturally shaped particles. However, in one

embodiment, the abrasive particles have a predetermined shape with a sharp point or apex
extending in a direction away from the substrate 40.

In an alternative embodiment, rather than pressing the abrasive particles 180 into the
brazing alloy sheet 190, they may be fixed in the templated position by disposing an adhesive

on the surface of the brazing alloy sheet. In this manner, the particles remain fixed in place
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First, a tenplate 140 having apertures 150 is pl aced
upon a sheet of brazing alloy 190. In one aspect of
WO b@ofs®SENt i nvention, the sheet may be a rol PeriUSIve®035132
of continuous anorphous brazing alloy. In another
aspect, the sheet may be a hrazing aIon powder that

i s held together th a bipder materi In an
when dlF TSP TeispOyEd, g Do roEEPRRE- sk pnqHagr embodiment of the
invenfibhUge ©hBEEe TB6 Aldy Ge RRINSES 2 @mfé%@et%he hM)dﬁmng a thin
may constitute a najority of the material in
adhépieezfiiny theheomt . Inlthlsy:ase almpam:lesabmme acthh@dsthelect trmwertﬁéeet using
therff'C'ent to act use

A PR By E e [ Rlulite 1 et e ifiibe gansfer sheet

is laﬁkﬁbﬁtbcth@b@hn sEER A0 Mathl M@Neﬁfhr@&eﬁﬁﬁﬂn@ MhdéhebNEDisposed upon the
enplate with apertures in a ired pattern. After

bra&lm&slteéw;@ the eforeamentionsl adleesiyig layes Whigh isvgors stiopglyrdbesive than the
e fi

aandik o PE.AREES Y682 AP RSP AN TR 0 the oo

brazing#l]oysia thdypdttenndiytacidebyathe gesiplate particle will fit in

each y size of a ive rticle
acc%‘isqrAB¢ abrafigr@uie e | W e bt pagially tefdRebim gpadhered to, the
braZif}e aBBY Ldhetie 160,268 SR¥ l?seafﬁ)&m Rbajst sd’cggat'éo4@t%ﬁu§ho%§1om Fig. 3.

mcroneters in dianeter.|n another aspect of the
Altdrmatielyi, om somhb endiodenatts, tthe skgse of brazing aildyhmay dairat fixed to the

nmay be,cust.om.zed ob f
subfiate, 37g SSAPR e cifle fuibarBnf Bt it ftaR sy e fimplate procedure
deséribe@ herMteThé Braafiy AIBPALEdRAY beldA@ bagahd m&%‘blapfcndvhﬁm the art, but

tenplate are sufficient to select only grits wthi

in o8¢ pEpeelapie bsaiks! allovihpbhnse dsogiueaeentcrtpfat ast 2% by weight. A

bra{)?log { ﬁB‘Fto‘i” ch Iih &nﬁ@h%&h § q{‘eaﬁ%‘s{lﬁesr' Eﬁdcl rlJnrdI Qlﬁftﬁe?f and less

uni orn1 as t

: susdepﬁbﬂeOtb ﬂ&@hcaﬂkmas]k \fﬁ)nﬁ)ahé labtagivie scomvatiing s(lilrS}t r iThetefore, the anti-

Int t he even rk |l oad djstribution reduces the
corggivg ebh39 A8 mewgﬁaw@%@b@ﬂﬁ? PPAYBE and ext ends

thez&hfigaht ‘é@rakﬂvé al‘?lfcle'é e SRR ﬁﬁ%@ Bn tl@ BI%EmE Reoy sheet 90,

apertures of enpl ate 150 are al
the guifacs te@ion aﬁ;heelxme@ brazingaalioyeis pamfﬁ@b@tstoanassq eamvl@dclustermg as

snofic FipLd’ A2 BR800 B2OBbl S CRARh fser dsreeand o o
no ‘GxéurRIee hx\é thed g Rathef]itHe BRizE Torals a Sidghilyadontdvel sirface between each
capabl e of pushing abrasive particles down into the

abra@r\@zpafgclw W }Phsﬁéétdeigédltl%ﬁzlrﬁtfr\*ﬁfué#ll BIPROtty pile Aneyembodiment, the

thlc%(ﬁéésls ?‘1 lg‘}%&mg 2\@0};] %ee bl Cf{t &%g o alfo()\p lez%lt tlag e10 to 90% of

rasi ve par are S
eacle atraside gartinlehio pratnge abdwyths betet , ok %rkmg,_l:sugfacéiof Berziag seterial 90.

surface 160 s flat, the ahrasjive particles wll .
In another fSBRfky W wheth the, Ariaypapteaah 120 I%Qﬁcfedﬁ 5W?wscpartwles may be

sele@féﬂfo‘? RcBE! @that at il Aut 0 Q@dlﬁ’ ooybt dacheabeieie rﬁﬁhﬂ:%jprotrudes
by the thickness of tenplate 140, and in a preferred

aboeqrthediutesner, warkinig, atnfaasp the paeltlaycrlnetevmll 120ext end to

abr‘gss? {‘/eéulrsgk f}]e Cr{lnegtk r Of ainrt]algmgl €a r}cselYei 9&1‘??3]1%8 E]O i g ﬁxed position
during processing, even spaces may be created betwéen abrasive particles. Additionally, the
abrasive grits may extend to a uniform height or distance above the substrate 40, which
means when applied to a CMP pad, they will protrude to a uniform depth within the pad
fibers. The even spacing and uniform protrusion causes the CMP to be dressed or groomed
evenly, which in turn increases the polishing efficiency of the CMP pad and extends its useful

life. In addition to the specific methods of embedding, or adhering the abrasive particles to
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same depth on the CWP pad. However, it is to be
understood that in certain applications, grit height

woreyedtsshe desired to be uniform As such, thPEEUSL005/035132
ordinary skill in the art will recognize that grit
patterns of varied hei ght mayghe provided by so

onfiguring the tenplate, 140 and.the, syrf 160 t
the (ragpe ok arens ki Brife ot il yadhinize ‘i aeiSpee profaggres. such
as il ACALIRN THINEYR e GAPRAKE 2HHARG HiAciAS tﬁeobﬂaﬁ@ﬁﬁreon. In this

the peripherally located particles furthef down than _
case; fiee pemictealmyy lbe qusisigngdioni the sybstiaée vsing bhe semplatesmethod recited
co .shape .wi | | , proyi - the abrasjve. ;.
sbofl, FATRIE S ARRE Wi 3 R QPR LR B R Gt is then
show&ids, &f pladed daethiepbBdtakd yropad tHecdtessianphratlonamd Ule beery material
hi gh point at the working ends of the centrally
may) Rscaddedt particles. Abrasive particles 180 as shown in
Fi 98hofizf tioh QUEN B assds™h Gidk vatiet i
poi nt gg.g 'Pﬁecrasrs?géggg 0 1? e pr esag%tsndl nven\t“%)en}I Bf%a@gﬁ% for abrasive
partehcplageasse svhadhrasy becrpated usihg sheohethny detvaped abhave] oredi asgect of the

euhedral , .octahedral., cubo-qctaheral .. o tural
presERaE 5SS BEOER GETecITe G RBE] RS Phbore adequately
meeRMASArMQuIRRRdS a8S cHAMBOR R SHREILCMMBSH SRaRes Wiel iked In order to
sharsg point or apex extending in a direction away from
accarhplishsbeh pattesnsg @ach) gritampesitiened and ieldetrs sEeqiBntocatien egccordance
ot han, presgi akrasi i [ .
i PRS0 A" BTSSR OBl sccrc o
pad lded¥ping et tp,asidtrh&nbdyaribdsip osden go athiagdhesievificqirodhig result as will
surface of the brazing alloy sheet. In this manner,
besf?‘ﬁé particles remain fixed in placewhen the tenplate
S : | : :
SRS O 08D RAAESE ey LSk BgRAREEs pacig
gritd an ch cgytan @ohfigursfi@r. Jhaetitulariyptas BB padsagienfexiblehite downward
adhesive filmthereon. In this case, the particles .
presswe Srertefipathe dressercanses .11}%{?9&? risg, 8%11{1105%(? ?PSI?F‘I)]]ECS in"contact with the
leadi/TRRLST (RS fe8sky tigat PRGN IngaH a8l1GEdirebitnt eVpiledthe riskg action may
then Tenoved, and the transfer sheet is laid onto the

impmvazthqngre_gsi@gpf thepadiat thedpading g@ep&thq @qegsgr it iangg pauller contact
witlgp-ne ?z}eb'_re},?g/eslg)a%ﬁgs, li'g%glg .tar&% ﬁgg%éér H%&ﬁ'{%ﬁ%ﬁph $n ttlp:epoqi?% 85 Fi? pad that

ntioned’a Ive S nore s

has aieedy passehamdehehe tadiigvedgenof e tressesf eEvahéfeho dipping occurs,
Therefore, the abrasive particles are transferre

t :
generglly shediesyng Beten ofgharemgining peronRfihefrsyr P’%H‘g &mglﬁadmg edge
is 1%!%%&@6@?& g thid ﬁ{) tltéfh ?eaﬁmﬁaéa = g&afthé 88 rd @ 0oBhEradile particles

edded 11, O d d

east partially e hered to, the
encturagred pyatheoyads healictdt®d, byt He dinentionalsmatémsmdof thet drgsser, or the

. Subs te 40 as, shown ip Fig. 3. terpatively, in
spirtgnaC Mo menie) orsruss fead s i eflon RS REfireigelfighep andemeath the
dredstr. StAfubhX@e Moty rIHd Atckdhe buriefl i PRc@PHRMevabdrasive particles at
articles subsequently added thereto using the

the teadipk gtlge pftbe drngsas, andsmey deRprile &iear OCPHE. br azi ng al | oy

us el%ng@é/tio%ede%w op re%li B&i%t@ 'b.hﬂ'laribn QMroillgd tblglet“%r factopsl;' tseparation
distance from other particles and protrusion height. Sparsely spaced particles will dress more
aggressively than densely populated ones. Therefore, in one aspect of the present invention,
the pattern of abrasive particles may be configured to allow the CMP pad to rise while
underneath the dresser at an interior or central location (i.e. a location that follows a leading
edge), thus allowing them to be dressed by abrasive particles following those of the leading

edge. In effect, such a configuration provides a multiplicity of leading edges along the
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in one aspect, may be a nickel alloy that has a

chrom um content of at |east 2% by weight. A brazing
w@bkdoep3ah7 such a conposition will be nearly super/Ulzmn#035132

in and of itself, and | ess susceptible to chem cal

attack fromthe abrasive cont@i.ning slurry. Therefore,

he anticorrosjve |ayer 130, and the overlay materi al )
workg ¥ ot %@a?s_.serse%am% Yords- 4B aafigles 9art { eprahegphave a higher
den@fye tah ik YaeR§ih of The QEntRMNy 1Bt Paiitsd! TRY d8REK! ofthe periphery

the surtace tension of thée liquid brazing alloy’is
partighesuédni bé¢ ehieasbaloansle2pad; tarcl 8mek (gseateri thgn abe shosity ¢inthe central

FIG 2. Additionall braze.thi ckeni ng, occurs to
partigleS, 166 e edine Bign of Ml BBt Spfigs and 1ow a
the Bt partitRE. B AZLmhMeBthe varidu@hiehyiti€PA1RAY the TNVIP3RE is to rise while
bet ween each abraS|ve(§art|cIe, whi ch provi des

undgiggicente gortiqn ok therpad dessplorhd ingicass sressimgaifpstvenegheAs will be
i ckr . ' | 90 j . .
seel LSRR a6 SPRENRERR) ol IBCta s Gpotegyined specine of

abraaepaativiasio\aehipae fuchlaetidis gud dieruseld toedvhios e tsheci el lyrdesioad dressing

wor ki ng, surface of brazing naterial 90. In another
resli§pect, when the overlay material 120 is used, the

abr gsiivsrRad bl $a§ S BRIMAE S Elge 1R dnehsgeesalle im@nfidithe abrasive
1 G

at | east abou t o about 9.@bof_each abr asi ve _
partidest may be pratgeddess ablmave abtasiveprriclesdocapask dilypglong the leading edge

S ace.af the overlay material 2120. a resul f. .
200qfuhfgin SirstPoie” EFTIIENG 4 Rl B Puafnd APRitar 4 igyenton, he
abrdsfvedpatticl@dnPPBe hrtiped ¥ bdghoR ISRy ToAntaKai.6 1A0ES hifh¥r density)

be created between abrasive particles. Additionall

y
alonghthe depding ¢deeg?QQ thanay theceanid 218 a Byntomiiash Hep dthesraspect of the
. LSt a e t [ en, .
i SIS AARESIBCEHAS A S Bl RN B e mor
conckmitatedvin te ¢entdnehgmaadord the dendinpheelge vren idysaratedy Iandll another aspect,

uni form protrusi on cayses the > to be dressed or .
the gprgisies dranRentAnSGh ah R %ﬂ}&%@gcqﬂﬂ@‘% 3 @ﬁfﬁatral portion
of thE bh& bRVGY t@fn B ﬁ)a%spﬁ@hﬁaﬁ@i&&y.e nﬂ?r%ﬂeé,frtlsg ?griftilrel!lesllbcfa?ed between

I'n"addition to the specific nmethods of e ling, or N

the ecitet amdyperipherb pasions agsartangddete hawve hdemnityzhatgs hetwegn the densities
hos killed in the art .wl ecogni ze sui tabl e

of th REp et pd BetiBnlborfin RefeRRERG & Fig R a8 rotner aspect of

the Aavdntioh thet Bbradi®e PaRldsain@y RNEridRE fUcACthAg tHeh thebr &2 uniformly

_thereon. In this case, the particles my be ﬁositloned,

distghuted avidyp spacatbetwren fgch Rarticlsripitals sufficient do pdew ttjafore-discussed
; : i

padiFRENE, 1n°HE 5ot P oBleBRy el Bor e M oreT ¥ LRLAR pe evenly

spacd dt Aelisaries tof abeutdrotoradotithi) abesathe vize péeddhchédiyiduahgtit. As will be

t he er|a erial may. be added. t hou t he . .
recciﬁngseg y t}lﬁ%:eqﬁnquné %Bﬁ’i’p@g s’lElnglge \Bpaglle\;d‘p? eli;l?o g'F arranged in various
conPHit 8RN rAREnt@Rh&eAN R BRIdebChEnP iR BB ratbh GTHorBMe Meading edge

created using the nethod described above, one aspect

towafd thieerperaaféhe CMR/patk drossei @ot Hlastrasedgni ti on of

spagl f 1 G Red8L T Ned PALL el 08, dhal, TREE 23d8ALR Rl Yncreases the
work load on centrally located superabrasive particles in a CMP pad dresser during dressing
of a CMP pad with the dresser. The method configures superabrasive particles to in a pattern
that reduces penetration of peripherally located particles into the CMP pad and increases
penetration of centrally located particles into the CMP pad dresser. In some aspects, the
superabrasive particles are each individually located at specific positions on the CMP pad

substrate in accordance with the predetermined pattern. The work load on the centrally
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nmeet the particul ar needs and conditions for which CW
pad dressers are used. In order to acconplish such
WQaiobms9s7 each grit is positioned and hel d atP@EI/US2005/035132
specific location in accordance with the design of the
pattern. Such patterns are ingeed useful for achieving
eci fic CVP pad dr ssm ults
locqt%

B (9 baoRia o0 Sugin fteesh inuiit o o bt 302k ofhe pwork load

of tﬁ@p&?ﬁﬁrall@qf)cﬁ?f@m&best NP GH AR %d&gcefneﬁl%&sb@guﬂi?aﬂﬁally equal with
known pads coul i mproved by placing grits in a

the werk laadmf:tbnfplegulnea@llnartlcldsarrtailmartml%y as CMP pads are
flexihle d t he dr
S R SRR TS St O LR

sevethll WaydleFbre@tiniile, aHE @upﬁraﬁrﬁ@v@pz&ﬁ&l@ﬁ camdt cosfigmvd ﬂgalp@ttern that
a given direction. Wiile the rising_ action may |rrg
proyifes afy wavard slope frame Woskingendsef the aariphsral ggicles torike Working ends

of t Eetrtial gﬁ‘%‘lcfeg a@llllﬁ’%ﬁteﬁ ih4t ée{o CRAGAET alW¥rdftivE I?@r 1ncreasm% the work

rasive particles, It may-also cause a di pping acti o
load ns tafBxipgr thie ompefabtdse/epamlt]hat 1nhasp2mﬂerre achiclp ep‘BS\edes a density of

the | eadi ng edge of th dresser.. Even
perighesaiin Joged pertehsnbiipT fhany e’ SB0E1 g AU gnloged pRaricles, s
desdrf¥BIaBOVY PaANY, ARe ?sfttehh@arfjl'iee&ﬁﬂ suRAhb %Jla@cérﬁ@ﬂy M&tated particles
edge is | ess effec d

ive than that of the | eadi ng edge
wnf( gn @ttltttdqéhafucasftes higheppartiple peneteatioarintodhe € Mihpaslihee thﬂopenetratlon

proyigle e& §¥ th%%ﬂit tﬁ% ér?glegéfnlytlggaé%l:pa?ﬁé}éso g?llgﬁ?%?ﬁrpf:lg

esser,
beCWEtﬁ&eIehﬁlc@w Figs mpthea;brbmdwbﬁndsn {5ﬁ>v&@alaYCMrFC@1d dresser which
under neat h t he dresser. ,.the nmgjority o

incrgpses hngvaskirlaah onsths) %@&rallbrloqaﬁrél aw?ea%hr%vepa%rﬁlﬂ?ﬁ évg/eafowdmg a
sub§tﬂt‘?e 13884y gleﬁd&esﬁeréb?%l\%r E%Efes }%Qﬁl UE‘@ Wa drpglﬁ)S from the

occur Penetration d tic
perlpherahsu}ieyabmasmer pdrticlds B0 ttwuhé aclttmlls( loszepxhpalttlcbs 310. The upward

Slop%bg%ﬂggg)e;r%%%nhgtig%hsfart| cl er?Flegl?eé.g,rgo USIhon hei %hi})é??g?d on the

perlbﬁé}? t6 ARSHArcIPO RIhRE REnteIB'S - AT HeE@ftOMe u TpW&rcPﬂ@p@ﬁ@r%‘férs the work
pr esent I nvention, t he pat tern o abr asi ve

loagyrpmi th¢ e«srlphasal bartiglsata G central pagicles\ytmevidive afublercgntact with the
cen{ral rtgfeﬁ and%ﬁg%ﬁ\/ﬁgﬁsy er }n%[e%?esdegorlt?q%t f}ﬂ?ﬂo% et'h!a %es?ﬁg of the CMP

ocation oca

padb@ddhd‘@ﬁzﬁd@@} of 'tHbU}Sadaddndmoﬂgr t Tieglope b;eie@Errmi;r&dChskBymeasure of pad
abrasi ve particles follow ng those g% | eadi ng
velq_%tgean |Wdeﬁqxélelpty s General )g,otlquzlpgg A8 OTg} mediugt Wthh depresses

whéc?)?f“i %Igég dlﬁ'cBMtaglfw tﬁ%'lﬂﬁr%&%g ﬁ}t&% Ny 'tﬂadﬁ&ifsfﬁg%fthe pad

resser particles o
willpetengifiedgpehding oa the fievabilitieoSihe pad hadthehretatemd ispgedaff the pad. Ina

eSS L8 SO. PR SRR o TN, 0o 0ol s 10 5%

preférgbll)r@lg sped @pyd han the density of the central
particles. Further the density can be a gradi ent of

hi ghs an aitereatines ishddene pay b obtainedriy thewltaring He coafigprgfion of the
sub?tﬁagé. C%ﬁ 5 g}}}nﬂgtﬂt}%squ:fggg NFHS rég ofiRtE '(fM? pqﬁ rh?éstséreﬁ sﬁl)itgrwlally flat,
however, in some aspects, the substrate may be contoured to conform to the depression of the
rotating CMP pad. Such contour may provide the desired slope for the working ends of the
abrasive particles 310 and 320. In such a case, the height of the particles above the working
surface of the substrate will be substantially uniform. The substrate is usually made of a
metallic, ceramic, or flexible material. In a one embodiment the substrate can be stainless

steel. In some aspects, the substrate can be a powdered material that becomes a solid upon
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under a central portion of the pad dresser, and
i ncrease dressing effectiveness. As wll be seen, a
wo 200608945Df particle configurations or patter nBCT/ES2005/035132
provi de the required spacing of abrasive particles to
achi eve such actions and be uged to achi eve

specifically desired, dressing results. As.illustrated
profi ity 51 L PG M e pEEineH D # eal such
nickel i@ BérhBidatid fvith R Qsbive fiaifd elb@SntTBYchOR RkdARGEH SPamount of at
as to have abrasive particles |ocated only along the _
least 2hQihg wHge HoSOmE aspretpaibie grlesita c@D comasterssémigllion a brazing
ma&gafig' 8, in another aspect of the invention, the
abrasive particles may be arranged to be nore highly
coniigntt ds ed illistatiohafe @MH ghedradesrswhivh iadremngs thework load on
| eadi ng edge 200 than in t center_ 210. By contrast, i
Cen}rﬁﬁ)a lchretdhmm gspeﬁta ¥Pt Pf"é’h S‘ﬁ\“ﬁéﬁt"t’}tﬂﬁ, drespingapreMpvigad.  Abrasive
raES WehS5t BRErdR rafel ABFERIRUSH thd dhintdiCoPMeaFirQe.
pa.parti cles are more congegﬂ%nr%gt eé In ltl%we %eﬁ{e?ryﬁgn Generally, the
attitale 0d anrepek eveitli prgvidel geor¢ penetiadtion sthtoathe MP| padsdrid will groom more

TR T, B e P BGE gy vt

leagp @fmbufiofifentti@ionamdds gresedst hfabssivean Riadsking tBSpat ARrticle having
periphery. Further, the particles |ocated between the

an gdgn 1ag | ang Aityder Pptvédesl ingmedioies senoming rand gpenetratiom chargcteristics.
[ . t i d L entr

KRB 0434 BRSSO 3y Bl 85 s 1. 20,

4309in anpryditerarindd attaspeThe phttérheisi sondigtitednto pfo@ide centrally located

ahrasi.ye particles may be arranged such that the the
pardiles oy mtyw_fﬁ that icsw_éi&w rpaglfgw&eet@éw’e@w tigcAMP pad than
penP@4tfdnGrBvibdtby gﬁ agfé‘ﬂ‘ufe! ¢t p%ﬁ‘cl%SQO@itécpzW tﬁ@g?riphfWeOf a pad dresser. The

af ore-di scussed p rising. In one aspe
centrally tocates supesabradive pattiplas #1@ hresorieatedfin amattitgdé thabpohvisies an apex

evenl C t, a dji.stance of abput 1.5.to gbout 10 .
ot 4 R GRS S i i hradeleg o s f PR adessively and
have QCHIgRérZ@&Grdyoft fdeRatidsi tHaBdhd Attt Fovided B9 tBOoARK \Marticles. The
particles may al so be arranged in various

peripberebpartigles A0 gambe erierted it pre atitydy Hat prevides sithey anredge or a face

EFGETh B P ASEH R S8R U IRGTTERe 1. e
the eedieadliyfecited pdrticlpy &8 @niented \ne B hnituder thvti esides areifpeacht the working

that . i ncreases the work | oad_ on central]y.located )
endé&%éb%? &ng dhepaffipyde of dhg ﬂerwhmpp%aeaf*éim g i fhy working end

405HL828t Ny Yart 1EMD Pad ekt el REN l@E rfifed il R ABLAOHhat provides an

configurés superabrasive particles to In a pattern
edgt ratthe eduking qudnétreaf.i diovedvepeini gther tiipiopl lembatlimtents, any particles

articles_ into.the ad.and ingreases penetration .
oo hesfePRege Pl metibhay and e iohdls HIFt o e same as the cither
of tHE &L typed. NS OHLaIBRRMA! SmbédiMeAUEOE YA ItNE cditfalll CbRfed particles

are each i ndi vi dual I% | ocated at specific positions on

may ke qogptegaa aypiitudst at proxides e aege ahitht wonlking end thereof and the
BT DRI A, oGy SR B oy p e
wordiingl emd sheredfout 10% t o about 30% of the work | oad

In addition to the above recited methods and devices, the present invention provides a
method of producing a CMP pad dresser as described herein. In one aspect, such a method
includes the steps of providing a substrate and attaching superabrasive particles to the

substrate in a pattern that reduces penetration of peripherally located particles into the CMP

pad and increases penetration of centrally located particles into the CMP pad.



of the peripherally |ocated particles. The work | oad

can further be substantially equal with the work | oad
w@Roobloa94per i pheral particles or all particl es.PCT/US2005/035132

I ncreasing the work | oad on the centrally | ocated

particles can be acconplishegg.n several ways. For

%\E:Erﬂgfppt he ga(etlrogf? e Id%lger alrvtﬁ L%eég’gtéggﬁg g%f Iclgwsed by those
sklll/éﬁrlk thtJarf W%iﬁﬁo@tf deipgﬁmgeffdnp I’t}f‘ers"i‘)llrltp&'i‘lﬁts'c%eeéf the phdient 1nvent10n and the
wor ki ng ends of the Central particles, as |P [ ustrated
appcrrdeﬁlctﬁlma @re iArodérkio @Nclemmbmoeleﬁdaupns zmdraarmgmgentheThus while the
s affi abras t cles
presfB PSP 1ot 3BaRh Bt FAUREIALEy BREMERIGR cofiniion wit

whdtol@aplegknﬂ?r&éeﬁ{e@swm)lh@e fb@nprabicatl &g ﬁef@fedcaﬂb@cﬂhﬂems of the
| ocated particles, as described above. Finally, the

invession it Wilk e aprarens e those efiordinapy gull are theewt thay mynqr%sap@@ﬁcatlons
t S
1ncngiE]1 T?Lgﬁ‘lﬁ)é \ril\fn?l%tdgtgt g& E\%)/Eg gla%g‘?h%%a?ﬂg shgf%égprgg? pﬁﬁ&ﬁéﬂ fhanner of
opepation] desdmibly,tdiel atd infaydbe ahadeheitheuti {jépanmg )frolm)am @tinciples and
articles, as illustrated in Fig. 11. Wth reference

COHEQ?tﬁebfora'b}}er?lﬁe present invention provides a CVP pad
dresser which increases the work | oad on the centrally
| ocat ed superabrasive particles by providing a
substrate 300 coupl ed to superabrasive particles
havi ng an upward sl ope 305 fromthe periphera
superabrasive particles 320 to the centrally | ocated
particles 310. The upward sl ope can be created by
increasing the particle height fromthe particles
| ocated on the periphery to the particles |ocated
centrally. As a result, the upward sl ope transfers the
work | oad fromthe peripheral particles to the central
particles by providing a fuller contact with the
central particles and the CWP pad. The increased
contact inproves the dressing of the CWP pad and the
total wear of the pad conditioner. The slope is
deternmi ned as a neasure of pad velocity and pad
flexibility. Generally, the pad is a deformable nmedi um
whi ch depresses when it cones in contact with the
| eadi ng edge particles. Normally, the depression of
the pad will intensify depending on the flexibility of
the pad and the rotational speed of the pad. In a
preferred enbodi nent of the present invention the
slope is fromabout 0.1%to 0.5% preferably the sl ope
is 0.2% As an alternative, the slope may be obtained
by the altering the configuration of the substrate. As
shown in Fig. 10, the substrate of the CVMP pad dresser
is substantially flat, however, in sone aspects, the
substrate nmay be contoured to conformto the
depression of the rotating CVP pad. Such contour nay
provi de the desired slope for the working ends of the
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abrasive particles 310 and 320. In such a case, the
hei ght of the particles above the working surface of

wWo b@emsdastrate will be substantially uniform BOEUS2005/035132
substrate is usually nade of a netallic, ceramc, or

flexible material. In a one enhodi ment the substrate
C ézg Ee stainless steel. In sone aspects, the substrate
L e a powdered material that beconmes a solid

uponprocessing. In further aspects, the powder may
include a brazing alloy of a netal such as nickel in
- conbimrshddof ingredsing warkdpatborf eantriaiy lcmh@denperalsamhe paticles in a

ano.unt W% .In sone
CN@&&@@{@SS@ e IR PE M maf BRh RS seFechmising! 5
br agpinfigurimd @€ is@peratthGve gaktitlss iarn pditetiSthhedetl@ies @bnctraGof
pad dresser which increases the work | oad on central

perlpb%raklé EP%@F*PPEW&% igip the CVIP prding icgeases paiciration ‘éfs@rlﬁleY located
gﬂﬁ Fﬁ§|ve particles wear at different rates
epen ng on e attitude of the particle. Cenerally,
the attitude of an apex will provide nore penetration
|nt the nd wi.ll groom npre aggressiv t han
Rerodor ey LoVheReip e PAEIE QUBFFaRERS HsiE Rl ptmades an
up“ﬁafrd ﬁoﬁ@ﬁ@m%&%ir%eeidﬁ BEthk pBEpherAIBMBEatE pzﬁﬁ@l‘%E E@&vb&%gaaﬁs of the
is the | east aggressive in dressing the pad.
cenfgaltyt focated haivicless an edge as an attitude prOV|des
i nternmedi ate groom ng and penetration characteristics.
Referring to Fig. 11, a substrate 400 receives a

3. pl Ut hiétio®bf SlbiRe?D ; axblﬁe’iélh\ﬂ& 5{16156 1ls ptRsdeHl; indré@sing pattitIR height
predet erm ned pattern attern is configured to

fronb ﬂmed@h@réHy #%ategl naswéﬁSéa tfﬁac}eflﬁr@llbe@cw% Rargigleg abgie pworking
mﬂéég%fﬁgg§g§:hlgher particle penetration into the CWP
pad than penetration provided by an attitude of
particles |located at the perlphery of a pad dresser.

The_cent Ioc ted sup braS|ve icles 410 e :
4 or; BRBGNPROLGZE 21 ¥ HIETPAIORS, o SF B IgH a5 Bieasirc pRRAd velocity
andWR&hhl end 405 of the particles. These particles
groom the pad nore aggressively and have a hi gher
degree of penetration than the attitude provided by
t her,0t he art,ic The her.al rthGh 20
5. be B EReho o b AR TR S i R by Ruon 530
edge or a face 430 at the working end 405 thereof.
Not abl y, as shown in the enbodi nent of F|g 11, when
6. theTILeeﬂ@tbaqi piclpige o whereinthg dorssis gbatdkd%nt ed in an
attitude that provides an apex at the working end 405
thereof, and the attitude of the periphery particles
7. 430T heﬂnethbdioéclaulm lthewnkhmlgattendof@ﬁeﬂabmsweﬁ)artahy provides a

article 0.t herebef yeen riented i
den§ ot BTy 1o5Pi50 pat e el (L dioiy R atly located
partidigy eof . However, in other typical enbodinments, any

particles | ocated between those of the perlphery and
those of the center will be the same as the either of

8. t hel" %;mh%e hoé 4P 8 im ;7nw Sn%? nlsfe ?f th?g)grlghe%py lo(:aﬂg& particles is at

e cen ra 1y oca
least about 5 times greater than the density of the centrally located particles.

9. The method of claim 7, wherein the density of the peripherally located particles is at

least about 2 times greater than the density of the centrally located particles.
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may be oriented in an attitude that provides an edge
at the working end thereof and the peripherally

wo owansdsparticles may be oriented in an attitpdEUSIva$035132
provi des a face at the working end thereof. In
addition to the above recitedyrethods and devices, the
present invention_provides a nethod of producin

C\P
10. padlheragthed obdaigedovhasely thiadeamsity of the é’ﬁﬁp%?ib}t'@cg‘%&%ﬂ“ﬁles is at
leasTRAIR A, z'snﬁh&ggeéat%hﬁaé&%aénm‘ iRy ReaMIBhARIR and
attaching superabrasive particles to e su trate in
a pattern that reduces penetrat|on of peri pherally

11, pendieras i obAnE e hitF earretl pathFi BEWERE fechurelly and

perl%aﬂﬁlﬂ)c&{éﬁ%ﬁﬁﬁﬁeswplﬁée@% la@BSsi§NHatad b&ivaad théRlensity of the
arrangenents may be devi sed by those skilled in the

cenplly lgcatpd partiglsp and thegperiplaralihlocatpd particlepd scope of the
present invention and the appended cl ains are intended
to cover such nodifications and arrangenents. Thus,
12. vvhi Tle héthopofaeint 7) wieeihithnphrsn bestperdbrsive I@adlcadscmmdes a
particularity and detai] . in connecti Wi t

n
S“bi;témtﬂ”é@éﬂ?m&f)“é denaly graslien ofhgh,ﬁggl{e PﬁF‘ﬁE?r?‘g Jocatg Pamc es to low at
the@&ﬁ&m,q&gugqgﬂﬂﬂ&pnts of the invention, it will be

appar nt to se of ordinary skill in the art that
nunerous nodifications, including, but not limted to,

13y GRou e Ert S RS ahbr et Berab ey paise vices

centm)hra)uste&i BRACek U\Gthfz{n%‘@lﬁlb@t}ﬁf tAusésr@ftePpeticlo 5@@%&0@ Bito the
forth herein. CLAIMS 1. A nethod of increasin

r k
CMPad tean reaptratian grovidedbyan attipusie 6 thespeyipherally | Q,qatsé piapticles
CWP pad dresser during dressing of a CVWP pad with the
dresser conprising: configuring the superabrasive
14. parTheahethod of elaipal 3 ewliterdihalie atdaide eﬁth[eeeﬁttdlbftlbwwd)ﬁamcles is an
peri pheral |y Ioca&&d particles

apef AL{E yeaking spd thezgat.andghe aEmde 9f ']V neaegqrél&y }:P&PE"F‘ @Plé@les is either
an éd%& Orh ?fce%eﬂ»@&kmé ena-l?l?er thod of claim1, wherein
t

e pattern of sup rabra5|ve particles provides an
upmard sl ope from working ends of the peripherally

15.] oobeneBay bl v 1 3vHHE ReheABES of neicRRrS otled Byriles s an

edgb BEthe heRRing $nd mvédfeadldkwe htfiEIde % kHeGpePiphérally Rychrt Phiticles is a face
fromthe peripherally located particles to the

at theayyorking gpditheraeled particl es above .a working surface of
the dresser. 4. The nethod of claim2, wherein the
sl ope is determ ned as a neasure of pad velocity and
16.f | eRlidankthdy of claim 13, wherein the attitude of the centrally located particles is an

apex at the working end thereof, and the attitude of the peripherally located particles is a face
at the working end thereof, and any particles therebetween have an attitude of an edge at the

working end thereof.

17. The method of any of claims 1, 2, 7, or 13, wherein the work load of the centrally
located particles is increased to within at least about 30% of the work load of the peripherally

located particles.

18.  The method of claim 17, wherein the work load of the centrally located particles is

increased to within at least about 10% of the work load of the peripherally located particles.
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5. The nmethod of claim2, wherein the slope is from
about 0.1%to about 0.5% 6. The nethod of claimb5,
wob@soB1st he sl ope is about 0.2% 7. The met hoRICD1S2005/035132
claim1, wherein the pattern of superabrasive
particles provides a density,gf. peripherally |ocated
particles that is higher than a density of centrally
| ocated particles. 8. The nethod of claim7, wherein
19. t hel"h‘é%h(gd’ oflail €7, Rt 8l drk l&éﬁcd%{tﬁéjc&lﬁraﬂy ?dcﬁﬁd'pﬁrtlcles is
| east about 5 ti'mes greater than the density of
mcrwnd tcabd subktaotdl boequal witle thesyor loatind thqapehqndhemﬂlyddxatitqqh pﬁ,rtlcles
wherein the density of the peripherally | ocated
particles is at |east about 2 tines greater than the
20. demetnyetRdd 6N @aiGEIT, Metein tHRGAdR doddadflallaifcldsds subid@intially equal.
met hod of claim?7, wherein the density of the
peripherally |located particles is at |east about 1.25
t [ It :
21. Cnﬁ} nggtpar fh@f"‘&‘f J{Qﬁls 5}513 %ﬁg%mt t?g S fe%ﬂrgéll/%aétruélfsn are each
indlsmemmmd uesnaalﬁtlpokleSnm aveetrathén a@ntdaakd withadgredetermined
peripherally |located particles are placed at a density
PattefRat s between the density of the centrally |ocated
particles and the peripherally |located particles. 12.
The nmethod of claim7, wherein the pattern of
22. suplheaethed ofclpar 21, wf@seuptlmmade@ isa sutstangintly ghifgrm grid.
conti nuous density gradient of high at the
peripherally | ocated particles to low at the centrally

23. | oceeflethed bf &lyesT.clalds 1,70, 681 3)atheddin @éldlsﬁﬁ)elcabr)M% Firficles are
the pattern of superabra5|v IMfartlcles provi des

seleglefios thy arenpoagisting of dizsong, palysrystatlinedizraond@CD), cubic boron
n1tr1§c‘igg§1ﬁg)é (? ?&?Elggﬁﬁﬁl'e%hﬁega%gb%trﬁﬂdequB Rho the CWP pad

rovi an attltu e of the
peripheral l'y Iocated partlcles 14. The method of claim
13, wher e atfitude of the centrally |ocated
24, parBieaneiod of bbb o R SR R B T o arang
the attitude of the peripherally |ocated particles is
either an edge or a face at the working end thereof. )
25. 15. Thetmethed bbahyoff chiims ih 21?7,, owhbfeither tchmpaisesi theistep of providing a

s R PSRRI R Gy oo, U1

peripherally | ocated partlcles is a face at the
wor ki ng end thereof. 16. The nethod of claim 13
26. wh ki metherbofanyi afigkrims £5 1 weereia seidsupgraprgsiag ggrticles are coupled to a

rking end thereof, and
Sub{%ﬁarté %%&?mgemg?n?%?(ggﬁrg §t1ﬁ£g’l y located parti cles is
a face at the working end thereof, and any particles

ee?pgétge zlf}gz\r/@&?aqmgtlt ,tﬁ or 1 wherelggg cei superalpras1ve particles have

a substantlally uniform shape.
28.  The method of claim 27, wherein said uniform shape is euhedral.
29. The method of claim 27, wherein said uniform shape is octahedral.

30. The method of any of claims 25, wherein the substrate is made of flexible, metallic, or

ceramic material.
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17. The nmethod of any of clainms 1, 2, 7, or 13,

wherein the work | oad of the centrally |ocated
WE2a006/084465 1S increased to within at | east aboptT/BOHN®H35132

the work | oad of the peripherally |ocated particl es.

18. The nethod of claim 17, -@erein the work | oad of

th : Js i S if hi N
o1 TR 8ER) SRR b ERAcapieEahiLa el
peripherally | ocated particles.19. The nmethod of claim

17, wherein the work. load of the centrally | ocated

32. part FMIeRad GressREFUBREY S 0 be substantially equal with
th {katd:Qagd of the peripherally located particles.
zo_e”%e net ﬁod of claim 17, wherein the work | oad of
al la pramtitycdfespérsbrssie partitiea itached teethe sgbistratph whegsithérd

of, ei.ther .of cl ai 2 or 1 ' '
supgiabrinigs Bt SteoRemal it &b PO Ebdphlin BHEBRRIASh (fward
slope@fdnt WeRENn@Bnd cTulksHdrpheralln leardrpdaits tuivtdikiag ends of the centrally

predeterm ned pattern. 22. The nmethod of claim 21,
locajgipasiigles he pattern is a substantially uniformgrid.

23. The nethod of any of clains 1, 2, 7, or 13,

wherei n sai d superabrasive particles are selected from
33.t heA @MR pad dresdes tomprighg: di anond, pol ycrystalline

di anond (PCD), cubic boron nitride (cBN), and

pol3P§E31 a0 he cubi ¢ boron nitride (PCBN). 24. The

nEtzﬂlﬂg Bty & RbSaBRsiveherRies aftddhed SR sabitRa%d, Wherein said
part CT es are dianond. 25. The nethod of any of clains

supdrab@sivg panicles 3re danfighesd ig 8 @mdptgggiqeﬁ patterp rg,haéiprovides a density of
] [, di bstrate . ' . i _
perfghiig] g dted odRingfid hght Uil AR B HPERRANO AR parccles.

25, wherein said superabrasive particles are coupl ed
to a substrate by brazing, sintering, or
34.e| etstGMPIpad dregser 29mpmHiaginet hod of any of claims 1, 2,

7, Of wherei n sai d superabrasive particles have a

suﬁ%?g%%?gﬁ%@ uni f orm shape. 28. The met hod of claim

27, a phediey of spechbumiveparticitsapectied te tesubsttate, ¥derefp gaid
SupgBPENEA AT O SHESHECHBA PO CIA IBF PR AT R goYides centrally
locHB& g&*tielek BethSRehitad fat Saus@degied phitild genetrativeitiatd the CMP pad

or ceramc material.31. The nmethod of claim 30,
thamipenegiatios picoidedthalaniatithde eff the periphezalky lpgasecspastieles.. 32,

A CWP pad dresser conprising: a substrate; and a

plurality of superabrasive particles attached to the
35.5Ub$hé @MR pathdreskRoSathith 3 peieadin dsislopepaptovizled by anaeasing

configured in a predeterm ned p%tterﬂ t hat 9Eovlges an b
partipigdetght from the peripherally located particles to the centrally located particles above

a working surface of the dresser.

36. The CMP pad dresser of claim 32, wherein the slope is determined as a measure of

pad velocity and flexibility.

37.  The CMP pad dresser of claim 32, wherein the slope is from about 0.1% to about
0.5%.

38.  The CMP pad dresser of claim 32, wherein the slope is about 0.2%.
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sl ope from working ends of the peripherally |ocated
particles to working ends of the centrally |ocated
W@a00bi0gd4es. 33. A CVP pad dresser conprising: BCT/US2005/035132
substrate; and a plurality of superabrasive particles
attached to the substrate, whgyein said superabrasive

part.jcles are configured.in ,a predeterm ned patter
39 hafiee S dedreS g o Wi BE Aare g ol dhsbiperally located
partd@éd is Gl P%§sttaB§1§t|5 ﬁm@ds%J@@t%r %%%ﬂne@lgﬁgf}%ftt}ie ednt@pis@tdd¥particles.

| ocated particles. . pad dresser conpfising: a
substrate; and a plurality of superabrasive particles

attac o .the su r.at.g, erein ;sai.d er abr asi,v
40,00 BRCEE B eSS AT nIGR R PRI 6 N R ERRY Focatea
parfidléd is @t RUstABSUCEhESEreMel BERtRAepStY 6fah€ Sentall 160ated particles.
attitude that causes higher particle penetration into
the CVMP pad than penetration provided by an attitude
of ' Y . .
-G oINS RL tof AR 50 SHRRES BlelBnsif ot 8 Brf B Focated
particies isatlieng) apauttli.2 embeggiter thao thetdevasipeof th eeratally located particles.
| ocated particles to the centrally | ocated particles
above a working surface of the dresser. 36. The CWP

42, padrighy adQUressérai fWa3m, 33WARERIMsubBRbAs R %gftﬁ:les between the

deternmined as a neasure of pad velocity an
cenfrpldyanst peripherally loctited panielgsade pleesssaia dshsityl thitis Bgtween the density

' | ope.i.s fr.om t 1% t.0 _about 0.5%
Oft@gsern%gy E{éﬁt‘%é’%ﬁ‘ }éessagcelrtﬁeo‘fe%g’ﬁgriaﬁ??ffi ?e\%lﬁgﬁéﬁ % the sl ope
i s about 0.2% 39. The CMP pad dresser of claim 33,

wherein the density of the geri_ pherally | ocated . )
43. par thect M nad dggsseref claimpiguvheret the paiird of syperabsgsivaparticles

lansi . | . . 1 Gl
o8 s AL AR, R S B
partidies tpdowphtheakhtyallydoedtedipgrticles.cl es i s at | east about 2

times greater than the density of the centrally
| ocated particles. 4 1. The CW pad dresser d of claim

44. 33, TIWEN® fadid&séleteidim 3af whbeirPaE hRfteleadfitie &éﬁ%ﬂ? theated
an

particles is at |east about 1.25 tinmes greater 't
partigles idengpexjatdhe whkingeendrtheref, pod teadtitpdg of e periphepally located

pact % ST 3 HREER T T o Bk g end BT vl 1y

| ocated particles are placed at a density that is
bet ween the density ?f' t he gentrall | ocated particles
¥

45. andTltq.@\/I'gé}aﬂ&q@p%qf)g iy 34 erﬁglrtpf: aftitude of the centrally located

particles is an edge at the working end thereof, and the attitude of the peripherally located

particles is a face at the working end thereof.

46.  The CMP pad dresser of claim 34, wherein the attitude of the centrally located
particles is an apex at the working end thereof, and the attitude of the peripherally located
particles is a face at the working end thereof, and any particles therebetween have an attitude

of an edge at the working end thereof.

47.  The CMP pad dresser of any of claims 32, 33, or 34, wherein the work load of the
centrally located particles is increased to within at least about 30% of the work load of the

peripherally located particles.
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43. The CMP pad dresser of claim 33, wherein the
pattern of superabrasive particles provides a

w@aipszmsi al | y conti nuous density gradi ent of PCDOSENS/035132
the peripherally |ocated particles to |ow at the
centrally | ocated particles %A The CWP pad dresser

of | akm,34, [ el € i tude of t
ot e S i oDt B, o B 8 Mt sdnlrily tocare

parﬂid1w i€ Qforea@&dtot Wighiatat lehstdlbomfl obh ef e Mopl 8jadlof Yhd meiphedlly located

particles is either an edge or a face at the working
par@ggles. t her eof . 45. The CWP pad dresser of claim 34,

wherein the attitude of the centrally | ocated

particles is an edge at the working end thereof, and
49.t helTtat CMPyehd dodssértud cprdmi4Thehedelnythe ooalt Badd pértel cmhesll)i ®cated

a face at t rking end thereof.
par G608 BrcTegped eyl it e vark Faghd TogpepipBeraly located
paré@&tral ly located particles is an ‘apex at the working

end thereof, and the attitude of the peripherally
| ocat ed partlcl es is a face at the working end

h i. cl 1D L
0.t ARG i e BRI RE VERE Rl B poites i
subé‘ibhﬁla@yl%qpad dresser of any of cI aims 32, 33, or 34,

wherein the work | oad of the centrally |ocated
parti cl es is increased to within at | east about 30% of

1. Peraii g e e el e Pkt e o s

are tdvh mdlwiduhkh)ahbc@n‘ed lahqaecé'mtﬁoalltlbys inoccat¢rdangeavith & pedeteanined pattern.
increased to within at | east about 10% of the work
| oad of the peripherally located particles. 49. The

52. %mrpﬁa%@éss&fof%la@m@ﬂ%heﬁéﬁﬁh@ bktdrh & é"ﬁib}étahﬁﬁﬁr @iform grid.
the centrally | ocated particles is increased
substantially equal with the work | oad of the

53 Gr bR Bl uE T S RRE el B Sl RS R REpupersbrasive

partﬁlaéi dr€ b@scte b romhhé @fdﬁlp abhyistegwdl diamond Th&yéhalpiad diamond (PCD),
dresser of either of clains 32 or 34, ereln

t he
cubiq apmpitrids (¢BN) endi RosY st inegibric boran mtadfa(HQBNbcat ed

at specific positions in accordance with a
predeterm ned pattern. 52. The CWP pad dresser of
54. cl dilma QP paldelresser dflocipaBt ehercimssaal sipbmbeastvieplatticles are diamond.
uniformgrid. 53. The CWP pad dresser of any of clains
32, 33, or 34, wherein said superabrasive particles

55. ar eripatRPtRd drés9endthny gf QRN LN 3B Sdri 3ag whbreirfia rabrasive
pol ycrystal |l i ne di anmond (PCD), "cubic boron nitri

particdesNgre atigrdied bt the sylstratel tyrksazingisinterig Ar ﬁhectrqnﬂ%,tn(gpcsl\l)

56. The CMP pad dresser of claims 32, 33, or 34, wherein said superabrasive particles

have a substantially uniform shape.
57.  The CMP pad dresser of claim 56, wherein said uniform shape is euhedral.
58.  The CMP pad dresser of claim 56, wherein said uniform shape is octahedral.

59.  The CMP pad dresser of claim 56, wherein said uniform shape is cubo-octahedral.
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54. The CWP pad dresser of claimb53, wherein said

super abrasive particles are dianond. 55. The CMP pad
wolc@s®erspf any of clainms 32, 33, or 34, wher ePOI/F82005/035132

superabrasive particles are attached to the substrate

by brazing, sintering, or eI eg:;t_ropl ating. 56. The CWP

er of clains 3 or,_34, wherein sai )
suggwa@}@w&rﬁa?&qf@%g? flaies 32, éab%r@énwﬁaqerrysae@%@aﬁrﬁﬁ is made of
aﬂg,pggemeéﬂrc Jh&rdMe npadiflr esser of claim56, wherein
sald uniform shape is euhedral. 58. The CWP pad
dresser of claimb56, wherein said.uniformshape is

oct ad dresse cl ai.m.56 )

1 oo PRGN g 2o oF feh Ao el g mE el B Ehdld saipiess stee.
CWP pad dresser of any of clainms 32, 33, or 34,

wherein said substrate is made of a fl exibl e,

62. retAmethod ofmakineaMEpaddEsser asgregitedripanpape phelaims 32-34,
im60, wherein said netallic material is
Con@rﬁﬁ%ﬁg%gé sféefgl 62. A nethod of nmaking a CMP pad
dr qsrsadlrgsastubsiratedmdn any one of clainms 32-34,
r|S|n ps of rowdl(ggasubtrate and

att (BFRIAg Lg?lwg i SHperabrasiye BRkgies & he spbitiafednagpattgm that
redéde® p@r&é’ﬁ%ﬁblﬂ) ]Inérff)h@raﬂ"j“léﬁfeﬂ ﬂaﬁﬁ:ﬁesﬁﬁ@%ﬁ@@ Cl\gﬁ &Rl ih&RaR§

peripherally 1ocCated particles into and
penﬁtmmo@aﬁesntpﬂélryéwmd pattiges inemnthe 4N Phd)cat ed part icles
into the CWP pad.



