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CONDI TI ONI NG TOOLS AND TECHNI QUES FOR CHEM CAL
MECHANI CAL PLANARI ZATI ON | nvent ors: Thomas
woaiRasmanyady Taewook Hwang Srini vasan Ramanat PCEUSIN07/079154
Schultz Gary Bal doni Sergej T. Buljan Charles
Di nh- Ngoc RELATED APPLI CATI ONS Thi s application clains
the benefit of U S. Provisiqgnal Application No.
60/ 846, 416, filed on Septenber 22, 2006. ]n addition,
this application is related to U S. Application No.
11/ 229, 440, filed Septenber 16, 2005. Each of these

applicatio IS _lncorporate ' f ce in
its entir erPNﬂIEL@\@%Tf@qu@&% g‘féﬂﬁ@ nt

i nvent i FOR €CHEBSICAL MEETHANSCACPhANGRTZ ATIONOT e
particularly, to tools and techni ques for conditioning
pol i shing pads such as CNR pags used in the

m croel ectronics indugtlV.p ND OF THE | NVENTI ON
A pad conditioner is gehera to condition or

e
dress polishing pads égge%%qk%ﬁ%n a variety of
h

material s includi ng sewi '\118? fers, glasses,
hard di sc substrates, s t5\/afers and wi ndows, and

lﬁ

pl astics. These polishi nfpPece¥ses usual Iy invol ve
use of a polyneric pad S&#& §1B¥) containing a
plurality of |oose abr@gflgeDBhrYgo€l es and ot her

chem cal additives to enhance renoval grocess by both

chenical and mecHURLAERAPBRECAAIONSanpl e, an

Integrated-Circuit (1C) fabrication process requires
nlihis applgcation claims the benefit of U.S. Provisional Application No. 60/846,416, filed

on September 22, 2006. In addition, this application is related to U.S. Application No.
11/229,440, filed September 16, 2005. Each of these applications is incorporated herein by

reference in its entirety.

FIELD OF THE INVENTION
The present invention relates to abrasives technology, and more particularly, to tools and
techniques for conditioning polishing pads such as CMP pads used in the microelectronics

industry.

BACKGROUND OF THE INVENTION

A pad conditioner is generally used to condition or dress polishing pads for polishing a
variety of materials including semiconductor wafers, glasses, hard disc substrates, sapphire
wafers and windows, and plastics. These polishing processes usually involve use of a polymeric
pad and slurry containing a plurality of loose abrasive particles and other chemical additives to
enhance removal process by both chemical and mechanical actions.

For example, an Integrated-Circuit (IC) fabrication process requires numerous
manufacturing steps including mainly deposition, etching, patterning, cleaning, and removal
processes. One of the removal processes in IC fabrication refers to chemical mechanical
polishing or planarization (CMP) process. This CMP process is used to produce flat (planar)

surfaces on wafers. Typically, polymer pads are used to polish, and during the process, the pads
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manuf acturing steps including mainly deposition,

etching, patterning, cleaning, and renpbval processes.
w@e@sosesphe renoval processes in | C fabricati oPCT/ESBNE079154

to chem cal nechani cal polishing or planarization

(CWP) process. This CWP process is used to produce

flat (planar) surfaces on fers. Typically, polyner

pads are used to polish, and during the process, the

padsbeconme gl azed with pollshlng reS|dues As such,

S .,
becon%g?az\g}g ?\%@3}0@?\9 %Ha]r {dglﬁsle n%p%gg f%? %‘u{] ec%\% %gee& {3 be conditioned
to deljveostelsls potisitiad périfdrynaaced Odteewisg rmb@ds uafabilits and detegorated wafer

. ?e erah g ﬁsult in cost increases. There is a need,
Surlac BROY ESUE Ut CBLECERIi t i oni ng tool s and processes.

SthdviRY ded, khbizeflobdy/ bAdoreEe6ls ARM ro@éssésh e present

invention is a tool for condltlonlng chem cal
mechani cal planarlzatlon ﬁﬁg%BﬂThe t ool includes
a support nmenbet MMARX Clex Ne.g., front

e ura of .abrasive. particles .
oftts ERfdRe SR ety Pt ¥ 4l BotepnlSeB i Falpchanical
planariitﬁﬁoﬂ)fCI‘V[P}3 padsdeshed{ool Hﬁltﬁi@@@%ﬁ%pdiﬁﬂi@ﬁbub\wnﬂ aedadd two sides (e.g.,
bond, and at | east about 95% ht) of the
front aer basksidephpnd a|pduyalifyal a&raﬁa/ﬁtnaémfé%s Né’éleéﬁ theeahgasiypaparticles are
C I

couple%q8%t 1«1%% %Hgndéfgﬁcﬁlgss%fntﬂgsuﬁ (ragar{lge}?ﬁ?h na@ﬁb%m)&f?o (%d at least about

95% (bl)bwa@ht)@f [d&rablrz{si‘»&sp’artiwdﬁs havd & partialersezsiof éess than about 85 micrometers.
rticles/ entlne and [ article, spa

The 85/ HhS. S aBErRRT AT KORRUFRery Bl i RCrbE GpaR7a00Y abrasive

particlb Qe r(l2(9téBﬁafsn@bb%bl\éﬁ’cé?ﬁxﬂeke‘ii)eﬁnc( €and intel-ifclb h@Aciado so that
by vol ume of abrasive particles are touching other

substagfi ysiioy abrpdive pastieley arel taudiie obgic pbrasivepartielne (apr sy than 5% by

volumg g)rrf;algg\?ﬁ/e& ?%It %g}tb&ﬂglg ?%5%8%% gﬁ’ncl@sg ouf, HA0Qich cases, the

abrasivaa phiticlee sdrceitiativRt @r grdjter theealionol 1000y dbegi®eaparticles/inch? (1550
out-of-flatness, for exanple, of less than about 0.01
abrasiyerpaiacles/eeRHMplsr-gohbe sapd &xy hawe an pHap{-flasnse for o@gple, of less than
about b@gf hll?&l'e |4 3R gor{??{:%seg %s@rthéélaé:b%ut b, 6@2 SRR T JHE ﬁfcula% case, the
st aln ‘ess stee he abrasive particles are
supponﬂ ingemaec $. a btainbase stselodisk; ase thet a‘beasn@t]ailrtlctb@rme |d$na)nds. In one such

.0y, and t di S ar h .
case, Pt F R0 o v TRRBRR B Peo B OrlC dlH gyde of the
suppork Fheaibef bﬁmefbhﬂ&zﬁthﬁW I Botklir 308 ElSe, akiedibmaddthré Brabé& 1 both the
the first side and the second side of the sup Eg
first sigparskihe pgeophaidp raierryPraTt BmbePYARB PIEMESlEl tngwthe fech case,

the dlaq{oﬂﬁpﬁg Sr3EE OIQS’@@@I@ ﬁ‘?zﬁlsiﬂeto@tﬂe@ﬁ drtr 1§$m§ér%? tRf bihfiRe alloy, and the
upport nenber by the brazing l oy, and the second
secondsmd@ obfthet ippetippamnber rlﬁmbeazer(as Cbalmsx ntn dhamebdedse, inert (with

respecJ[o fe tlseut%gl %%%Efacthrqr?g tpr essS I%lller particles are brazed to the second side. A

number of such metal bond and abrasive particle configurations will be apparent in light of this
disclosure. The braze alloy can be, for example, a braze film (e.g., braze tape or foil). In one
particular case, the braze alloy includes a nickel alloy having a chromium amount of at least
about 2% by weight. The abrasive grains may be positioned, for example, in the form of one or
more patterns. Example abrasive grain patterns and sub-patterns include SARD™ patterns,

hexagonal patterns, face centered cubic patterns, cubic patterns, rhombic patterns, spiral patterns,
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respect to the tool manufacturing process) filler
particles are brazed to the second side. A nunber of
waeemk/0s@bal bond and abrasive particle confi gupet/Uswe7/079154
will be apparent in light of this disclosure. The
braze alloy can be, for exanple, a braze film(e.g
braze tape or foil). In onegparticular case, the braze
al l oy includes a nickel aIon havi ng a chrom um anount
of at |east about 2% by wei ght. The abrasive grains
and raBYmRRHAAS] TThe nﬁaﬂ-pafrt@(ﬂe ?%;@mg' Ray bé sﬂ@ﬁmﬁeﬁfyr@hgfsalﬁ@ €orA1l abrasive
nmore patterns. Exanple abrasive grain patterns and
particles hup aay @ksasxawyrﬁslvublé)emntm} hglattctfélmélsclh@xag Spegiific inter-particle
spacingg% egé’@chle %% rfm?% & arl? %Iy%l'slgx'gcanpa%% ST g)?e{cex%gal Side that h 185 rgl),]penings

erns, A spira erns,and ran

with apatregonding Thﬁ-cbp’ehﬁg spaiitg. Areexzpadd m@:emylt fdde is a brazmg ﬁlm (e.g.,
stanti the same for all 2€r$5|ve partlcles

foil) tlhaégasaq Br g/r ORENIjgy 9r Hggorgﬂg%%lg esirgd @qtprnof Such, pgrforatlons may

also bé 'u§&i| t8HUbR- ou%%ing'ocf voltigsd m&&w&h@ru@p&}%ﬂg%&% RAucing lift-up
achi eved, for "exanple, by using an abrasive placenent

of theglmadeg et hwagneopwwmggaw ﬂh: me@bbm@h p@mdaen@raze tape or braze foil
(precubsor s{ate pelﬁ re%( R azeclgafof) ra € tLel lpasace uopgl%elnés With each

{(

as ap ura

openirgpfen IhnmﬁlgOd m[:‘l@léfabfa’sivb qbﬁﬁlcle"]thbﬂaﬁx dedi thetdpq@aﬁhﬁg,r’the Sorakive grains
perforations sQ be used to all qw out - gassi ng of

form %P‘Hﬂ’?’i"éa S‘E‘&F?é%‘?%“ﬁ‘&?‘i RGPPSR OPEHB# by r educi ng

| AB(SthéirFénﬁfodfnlih%t Bf ®é ﬁ)ﬂﬁeﬂ‘t 'nldéhtlérﬂp@ﬁ@eseé(ﬁ‘ieﬁb§ f&assudchRing a tool
net al may braze tape or braze foil (precursor

for coedla@@ylg améP @ tTlhe nisitlzodeinglbges mpwldmazaesuﬂap@m megepep having a first
[ e . hol dj a
side arpaazg gel%orli]d gﬁ% EGID§ gfr%gr% deVX]'nEl IB?%SS?(% tﬁlg‘[ eﬁlé E\gos{aﬁg%lpy pa%i@ to each other,
althougoﬂlhy head mog be parelldprEei wehgl @irther ihdudes@ogslaignbpaive @amicles to at
i al m |l ar t he att rn o
least o368 Werr it REE ot o e SiPeS i Y G e B e el o leas
95% (PR foPihd ALl @Cladidldithave,liR@dpeh@ntl ¢, 0NpHrtié 10 RizB B f Bs&an about
pad. The net hod i ncl udes prOV|5|ng a support nenber
85 migserpptarg- al hejtpaltis glagufagiepddo havvitatypge pastigle conqe@tiﬁfenon of greater
than aéa%ﬁﬂfotJ@ﬂ aét?rgsw ?ﬁg%legp r*%h 35 nee rpaglgf p[e)lrt%lleas%ég tllll’l Q?ﬁlﬂd an inter-
paruclerepdm@ s‘ouhﬁtrmbstarnmllly cﬂxeslbmiwplpaﬂgleammwwlﬁn@ athiet abrasivé particles.
| east one of the _first nd second ﬁldes of th

In Ones%‘ﬁlﬂ)ﬁi‘fte theripel is inanyfagtused Eé?l 36 78, WAL Flaness At IPSéaI—g%n glyyy 0.002

inches ((?(Y SVPﬁl'cﬂ;‘ﬁe)cergf H)\ﬁ)lﬁ?rtﬁeg hM‘ﬁs&@bﬁr’ﬂGl’e@ﬁ) Bep&st one of the sides of the
i ndependent | icle size of |ess than about 85

SUpporgringmbpY il 8 meﬂah éomfbmpy insluda.rfor examplee élet:t@omam@ giptering, soldering,

or brazj]%@% 'aéleam’?/@@&'tlﬁ eS8 9[']8%? Bﬂea(# tEQ f@éso‘% tg ohr}ﬁé}n@ep O one such

abrasirve particles/inc
case, cpaling cheesbraséwet artiesrco@priseatbehzary thmlﬁampamdles topakhsigne of the

e oG R S B RE BESoRB0S 50 B Bngr i i
to at leltagt:‘c;ﬁe?ﬁatr}]lb ghdgﬁ?ﬂﬁﬁ%gﬁ&d nIeﬁlblaﬁ\f)%sﬁBnlﬁg'tabﬁfsWE |3kt R88 nOdt least a
portion of the brazing film to form a green part, and firing the green part (and subsequently
cooling) the green part to thereby chemically bond the abrasive particles with the brazing alloy to
the support member. The brazing film can be, for example, selected from the group consisting of
braze tape, braze foil, braze tape with perforations, and braze foil with perforations. The brazing

film may have a thickness, for instance, that is between about 1% and about 60% of the smallest
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i nches (50.8 mcroneters). Coupling the abrasive
particles to at | east one of the sides of the support
woreeobesesvt t h a nmetal bond may include, for exap@l/E$2007/079154
el ectroplating, sintering, soldering, or brazing the
abrasive particles to at | east one of the sides of the
support nenber. In one such4ease, coupling the
abrasive particles conprises brazing the abrasive
particles to at | east one of the sides of the support

pricESTRP L) oRE AR ERY ot Sy BBALODANRELER g o

exmnmhempumppmeammmbepwﬂphsmthphﬁﬂgyabopammﬁ1parbnetkaﬁ@mmnmnof
at. | ortion of the hrazin Imto rma green

the brigang i pufer i iy WPrdng o Tisaet o etV BB efeApRy T partcles. In

one sueRhdeNBpentiR fEHIEL PatRAT br JuB-gaheine RYg | C@&KD ft)ettbérrp GBghobh pattern,
abr asi ve particles with the brazin o the

etc). Heiigpwnplying:iigabrasivhpambielss ingpiuralisy e eb@gs T oaxeh igabtea portion of
h ti
the br%z(?tltagiﬁlﬁafgta? Er& dte Zfg)r ?)Ea(ﬁgﬂ %?ﬁﬁ/in aflggeég?):} S(E]H;e%g It]%gtggaas‘% one portion of
the brizing filon tpmsmenmgraaﬂac&rr&nt Q'Lhée bmn;zrlsmg dtiléast arpyrtioawd tize plurahty of
.thickqgs;, fO{ i,nst ance I s, bet ween abo t 1W ﬂg dh
openings it NEo%y ¥t ot ALesvas F’Z—fr&%"ét?“tt {8 18° SPASIVE P s g @dhesive
through@hd b}i‘elnﬁ% R@t@ﬂnﬁﬁ@l‘}b @651%1511ﬁn;§1ﬂ{e%§fa‘§i@e pavfticles kg 1ﬁ@t)’de for example,
I ncl ude for exanple, F é t he abrasive partlcles
applyipg a@heetva Eaftileast @)pofeeeﬁ g rﬁzmgd”rlmowctatanqieelgtdlsérllt)@mgutltmabr381ve
g
pric@ o} 8, PRESL0AL Py ELELT SRR QP01 g e shrasive
particlbsn ta)atelessm ohe ol sidgerli thg sufrnmampat mey imcorde brazing the abrasive
. sub-patter (e.9.,, SAR tern, hexa onal
partieF o B3 R TRy S St b the SbpucRoBORaR U o g aloy
Alternb@vely, Rbui 1&gl thy abrasiOP paticIgStd 41 16dst &t Gitthé €idsd oBthP @lipdodmember
of the brazing filmmay include, for exanple, applyl ng
may llqudsw@plyatg BEResE oy & bath fecad! Hilesepend sidas gith srwport member,
Lib Rl ? al ?c&ed}“?ﬁl% '
o 0 AL LR e BRI A, S0P ] i
alloy. |Ia)09¢ siegh casﬁhelm methocéﬁdtheomtcmdt:s lmgzmgt enabr agievigert filler particles to
articl th t he .adhesi throu h the openings.
the st biok o BB Sn R SR B oS ve parti les may

i Tied ﬂzdeuesf zmd aivaﬁﬂag@ deapfibeyi 1tuye1adalaeabwetliira:hatvel &S tin Particular,
of the brazing fil and random y distributin 9
many t“ﬁ{%“% Sstupes r%dlveme&ewﬁ libsepaamecove Korippy sl in e art in
view RRIRAAENIngk Np leélﬂmtloﬁfantdmlzﬁmg' SAIrQRKE, @t sh%Qlee' ikt th& the language
abr asi ve partlcles to at | east one of the sides of
used lrsthstsgwﬁmms éps bagy prineipaltieschactedi fagrendebilith ead m:seuctlonal purposes
r and second side of
and no?ﬁ) ﬁrtu‘f h% sc%pe (R?'l% 1n{fet1?1tv% ubﬁ% ;tglzaﬁ%g al | oy.
Alternatlvely, coupling the abrasive particles to at
| east one BRIER®BSGRIPTTON OB THIODR AWIGGSTRY
i ncl ude applying a brazing alloy to both the first and
dJagwad i5i alechenpile [§e0ss @w@ntwmmﬁétrCMé’nmadbmﬂttmgmghteol having a

smgle Elagf \?%é&lfﬁ)‘lgsf’ P]xlt @hoﬁé}}t sﬁ(ﬂe 1r1f Mcgtldaﬁéed\%tﬂ) embodlment of the

ppor

present invention.
Figure 2 is a schematic cross section view of a CMP pad conditioning tool having a

single layer of abrasive particles brazed to the front side and a single layer of abrasive particles
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alloy. In one such case, the nethod further includes
brazing one or nore inert filler particles to the

W@ emenshss:i de of the support menber with the brezi/mgo07/079154
all oy. The features and advantages descri bed herein

are not all-inclusive and, in particular, many
addi tional features and advantages w || be apparent to
one of ordinary skill in the art in view of the

drawi ngs, specification, and clains. Mreover, it
brazec?lg@%edbﬁ §8d %ﬁ tl‘i@gc;ol,t iﬂeac!c@rﬁgﬁ@g\@itly%ﬁ hémergg(?diment of the present

specification has been principally selected for
inventi@adabi | ity and instructional purposes, and not to

lLmt the scppe . of the inventive. suhject matt.er.. BRIEE .
B 1T ExCOR HAE DR AoV g & T o o B having o
singleQ#y28 Sf SRadiveOparticlevbratedao g dide andlh ldyenbitgatif®hlloy on the back
. having a single |layer of abrasive particles on_the
side of thg golsip gecordancq i @ﬂl‘&h@énwoﬂlmeéﬁép BABESRENENEN- t he
p -d - o
R TR VP Y oy T e horking SIPRRS SDE KT pad conitioning
tools ghomglie Higyres 1,03 oaby keyingeabpasivei ek tedesthrazed do ttlee supgorft magmiber such

si de.and.a_si ayer of abrasive particleshrazed.to
hat o Sl SR ¥y FROGHATEREM G BRELRACHLIE presen
inventtgtibodi ment of the present invention. Figure 3 is a

schematic cross section vjew of a pad, condi tioning, 6B .

t BIPeA ngP ST AR %/Oefrthwoam%g}hrgéesp%frt{%? _1%’11\@%1%13q cortitioning
tools OoRAGH HArdsNE X, LPB! haVifCaRRE BpdrBN&' brfedtb A ﬂﬂ)ﬁ@llt l@nber such

on the back side of the tool, 1n accordance wit
that thgryattivdgs ferrb adicragomalbpattetne ip pecoedancd witk ong embodimgat ef the present
a top view of any one of the working surfaces of
CWP pad conditioning tools shown in Figures 1, 2
OFigdte &va schealtiaside evigganf a ¢red partaledt fiedtine Suepefthile being

h.th h i cl SAl
ool B e LA LNE REILL S S5, U, DY g oo, i

accord@h@SQitt ohdBHeBY iRkt oFihe PEBem ihvenBlod. OP Vi ew of any one
of the working surfaces of the CMP pad conditi oning

tools shown in Figures 1, 2, or 3, having abrasive
vart i cl daERAIZED DESGRIPTION DN SHISINVIBNTION t he
rticles forma hexaganal attern, in,accordance.w th
o SSBRMIEEOIB AT FralARS A disHpH, MBI G g6 Eedn & ngmber of
applic&fINE L Gs Sdidfioniv ehBpalseRl faar DRkl Edrd@bnidy Focess, it is

furnace while being . o
not sufficient to simply maintain process stability by conditioning the glazed surface of the pad.

inventh‘?’l
2]

The conditioner is responsible for generating pad texture or topography which greatly influences
wafer surface quality. Formation of optimal pad texture requires an optimization of various
conditioner manufacturing parameters such as abrasive size, distribution, shape, concentration,
and height distribution. Inappropriate selection of a pad conditioner tool may result in a pad
texture that produces micro-scratches on the polished workpiece surface, and can also increase
dishing or erosion on the patterns formed on the workpiece.

In describing and claiming various embodiments of the present invention, the following
terminology may be used:

As used herein, “out-of-flatness™ is a measure that can be used to characterize a side of a

tool for conditioning a polishing pad (such as a CMP pad), and generally refers to deviation from



10

15

20

25

30

supported by a zirconia support to produce a double
si ded brazed pad conditioning tool, in accordance with
woe@sesdsori nent of the present invention. DETAPCEDS2007/079154

DESCRI PTI ON OF THE | NVENTI ON Pad conditioning tools

and techni ques are disclosed, which can be used in a
nunber of applications, such as conditioning a CW
pol i shing pad. During the conditioning process, it is

not sufficient to sinply maintain process stability by

a true gg%% fn' Q %(ﬁg &1&%8& azg Id(glléugx%ﬁl?)ﬁ: stetm o?fi‘ﬂtneg_ s measured as the

tioner is respons generating pad texture
differeace hnhnigtrt dq@hyeemka h:)lwegrmwshged |pmf11t wé radesl sgifle and arfighest measured

For tion of op ad texture.requir
point Q3FRAGERR B R O TP tbP e A CH GO iness of a
tool foPAr ANBiBHHg TMP pas coRfi@ddd/B fbar@anddivith hb BhbedimefitéBe present
concentration, and height distribution. |nappropriate

inventiog| ragt raéae dpr ﬁxﬁ%eac@m@f"ﬁn%?l insBes i9edF oW #bouh Ognches. The
desuecpélﬁ she ?1 b Q/E gpé‘ ?ycﬁﬁn Bhe @jlﬁgﬁ(ﬁlt ﬁr’cﬁé‘n% &%@ndmg on desired

face, can also Incre
paﬁn@Nﬂhwngxmr er05|on on the patterns fornmed on the

DU Rein B REh PR SRR TRt 4R B ggeorainey o

a side LERKY Eudt difpysubBort! SRgtibeMhat) SREing %p&bﬁon faces toward, or comes in
"out-of-flatness" is a measure that can be used to

contact With Ac¢MIPi pad o4 cdhey suely PalishigIpafo A RERsE RATHESRye Rositioned on the
worl<1r{%0%drﬁbé.ng’1gglg% f%H&:@ @lﬁst?at@yf Qﬁgﬁﬁon@ﬁdthgteﬁ‘ﬁ/%adﬂeyworkmg surface,

efers to iation from [ane in a radi al
while Hiigm@o'i ilbwtratena pad C@)datrqyxleleth@‘ah@ m@uﬂ@fbﬁlgfsua@ms(slth@lgh both need

not be H%e 2 garn% 6ve§§? % 8?1 ?g%{}) gveI Qegn cmﬁ;cljed wﬁlg V\ﬁrgswe ar@c\ggs t0 dmprove
themm%ﬂﬂmmﬁioﬁmahmﬂhﬂ§mﬁﬁ®¢ng the same neasuring techni que
at each poi « The o t-of -f| agness of at

for .
coiRet i ecwerp%@aﬂ B ARACHEr aban APrativop: iTle éefwstt%ﬁlgﬁmmmmn

distanc8 WP QH dﬁ&ﬁveﬂfaﬂﬁ@toﬁfsﬁ%@ﬁgt ﬂe‘f%t%eltlhé’ﬁbrﬁg?ye b€, wheR€in “minimum
exanpl e, from about es to as | ow as about O

dlstanqeﬁ thtbs mifinaing éeslgthel@t\m anfy LWb @IS oneragint/beine gn deet uyface of the
abraswe é)%?[‘ oc?enaendz%l?éj othgreiatolmq %eltn%gk h?e sgl?fﬁ(ée’ o:fqgeol%n %{%)%E %%ég? §é ]Seﬁﬁlcle

rmance
wa isad Bereingh Egrsert wardl rsﬁifsftaa a0 prier tpa)dmg Ifessiara ﬁif]ﬂce
accordingly to a side of the correspondi ng support
Augsme 190kt during operation, faces toward, or cones

IHg &0 ‘i‘tp?(%déé"ats@h%agwihﬁﬁgu&{onﬁi]ﬁandsgilﬁﬁs el 4r8 e RAShe side of

AbraS|ve particles are positioned on the work
a SUPPSI(!'I rlﬁfzml@r gidgtigere 2 peavddes 3 $Clh@19@tFCatlle15tp€é@ﬂchthﬁﬂtw1@r1§liﬁsls that are

brazed' to twgl\égs 8P4 sYi’Sﬁéﬂ B mbHL f %Cﬁlpport member (also referred to herein as a

preform or substrate) is the base portion of a tool for conditioning a polishing pad (e.g., CMP
pad). The tool itself may be referred to, for example, as a “pad dresser” or “pad conditioner” or
“conditioning tool”). In both Figures 1 and 2, the support member has two planar sides that are
substantially parallel to each other, wherein one of the two sides can be referred to as a front side
and the other side can be referred to as a back side. Other embodiments of the present invention
may haves planar sides that are non-parallel.

The support member may be made, for example, of any material that substantially

withstands the chemical and mechanical conditions during the process of conditioning of a CMP
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while Figure 2 illustrates a pad conditioner that has

two working surfaces (although both need not be used).
wa\kdosns@bi vel y, both sides nmay have been coupl edr/vs1o0n7/079154

abrasive particles to inprove the out-of-flatness of

the working surface. As used herein, the

“inter-particle spacing" of,an abrasive particle

refers to the m nimum di stance of the abrasive

particle to its nearest nei ghboring abrasive particle,

pad. %ﬁ{p@ RatefThl8 ifmgﬂcﬁtﬂ?ens% port ﬁxefn@@r @nﬂd%@l&cﬁqgétglic, ceramic, and
bet ween any two points, e poi nt

%elng on the surface
thermapfastit enagdyiadss iay avetlaast nixdturesathdrepfie Astused hpreim t‘miswillivg ioeludes any
h urf.ace, of the neighbagri abr asi article. As .

e of BERTEOA AT, of HRulE R Do TRl Bl 4F it o
form thebupgofti manbdr inAudelsti¢ehCieon, Brid sainhgs Jieell Thispedific Embodiments, the
ovi des a schenatic,iLIustration of di anpnd grains

r 2
supporf FAbaY 8 Tida AR AT U HHBless el ot 430 igpwrstee rmegffhe support
membdH il BclddPE RV A8 e AaP6N 8IFRY dxfenti|ng Uidnpahd QRirOburBlcaBPHE or more
. rains that are brazed to both sides of a support
of its spaerhdheseAloiuimpnrior erampds, p(evlideenheriosd shidrytagedse betivgemthedool and
r b te) d e réion of .a tool.
ped O SIS0V BIRA L)y BF SRS EPTHHRE 2 Rkig of on

contigiome brazed alefis) nemyl abdstriebergagdng of vdlaized xdtpive dutsg Brazipg br other
0 tioner" "condi ti ng tool"

thermaf FRE S ek, HoreB S5 RO ORI P bk i minding

wheel & tBA@tenTafifide diflat are substantially parallel to each
ot her, wherein one of the two sides can be referred to

alss canfbe gern, Biedbrasive pettieledn these eiagwlcembasémenss srdimuondoalthough
other sfiftatfe ?ll?rg%vesng%ﬁﬁles%enlel;q 1?5'5’8 %9 valz%glggé 1%;1 et‘xtagnl%leo erlberg’s%pet particles include

I nven aves planar S e
cubic broon mitridé,| ekdedThel, guprorahd rmbienmn@ydd e Tiaddrasfver type used will

s BB S St Bk b e

will beRpPAFERSN ﬁ%thﬂlﬁﬁk Hiseosung Rfplalidyidp astasiFXpHIEISs R S1d tRloSr more
fromwhi ch the support nenber 1s made incl ude

abrasivgpagicles ¢ In generki the maxianunh syrbqs|of sbriasi vernariples that cansbe coupled to
I ' S r eof L, al & c"
e sl S MRt U Bl 355 S DFESLP R Pt
particlet igr the fmorExlbrmapilve partiele ahh be comtlat ioahs sigpatt emebes wiithabl ®uching
t .menber .incl.ude steel, iron

o farmthe suppor , ,, and
cach olpf; APLEXIGUENE PR THET GhEOH NEREGIcISIan dipPae tens-of
thousarl¥e (L[ 24(BthemAsdup of 304 stainless steel or 430

stainless steel. Furthernore, the support nenber ma

i e sirgeo foleasive patsiclss Aarertinl SroY sacke éﬁwﬁ@edalf@rpgamné, by sieve
s S0 48 Sl BB BB SR TE05 75 g
will pagsethypaigh 76 heeshd®l.S.a¥ieve Series) and will not pass through 65 mesh (U.S. Sieve
Series). Any particle size that allows a plurality of abrasive particles to be brazed to a side of a
support member without any two of the abrasive particles being in contact is suitable, for
example, particle sizes in the range from about 15 micrometers to about 350 micrometers. In one
embodiment, the particle size is such that individual abrasive particles can penetrate the pores of
a polymer CMP pad that is to be conditioned. As a result, the amount of slurry agglomerate that

can collect in pad pores is reduced, leading to fewer and less severe defects on the polished

wafers (or other workpiece).
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pad (for debris renoval), reduction of internal stress
after firing (due to formati on of non conti guous
whe@z®eshsar eas), and assi st in out-gassing of vECHRUSDEW079154

adhesi ve during brazing (or other thermal processing).
These sl ots may be produced, for exanple, by slotting
with a thin grinding wheel gy tungsten carbide disk.
As can be seen, the abrasive particle in these exanple
enbodi nents is dianond, although other suitable
alhasiaige PAF t paligle SBEs bRiUSadeRf M@%Aendqoﬁerfa&aa@n@ﬁ& as the
abrasive particles include cubic %or n nitride, seeded

screenyed/selegtian teghnigueieraplayidranchabsaisive partiake shipea $¢.g.eraupder grains tend to

used will generally . depen t he appli,cati.on,at hand .
sereert 5% bl cBTAGA Songpu RN DhetoeBOE 1BV R BLeblfi partices
being e a @pods ezt range lchigbd spebiffebias walls FopBistaace, And iriéiio@bl?dhlyce with one

nor e, abr asi

f abrasive rticles refers to two_or ve ]
embc’%g]ﬁpﬁ: o last o6 gen¥right F e HATYRRAT R eodstsaSTivea particl
size oPRES théh Bout BIniGBMeRE. TRPBAEHRY b tHeRBreSMRP RIchniABIERRH control used

. depends on the particle size of the abrasive o .
to isolgter ghiresivespartiples gyrdie| depiradhwizeprangé. dhe peicordagenel erpiain sized abrasive
. rasi el u h pport. menp
pcicBPIAE AR5 B0 LR Lk PHPRE TR anoe
particulanemboditneal) r emuy S0pans i oS (byrnwdight) ftfhe abrasive particles have,
. t ens- of t hoysands (e.g., 240 thausand). The size of
1ndepeg§iarglsyi, \?ep%‘fﬁ? iSIZe eti'etv(&ﬁaqbpptc p% ngf:rfgnese)rsc ghout 75 micrometers. In
anothé a8 M0 @dse, faBbutC3BARb Q000 oSiHe Vi rARR! YslidesOhave, independently, a
screening. For i nstance, an abrasive particle of .
particlg zpizej kateeasi shoub 45 trpicrometars ped8P anisropetdrs.pds sinptheopayticular case,
[ g n ' t thrquah
sbout §REIR0T e SRS B E oMo ] 1 PERD P i8lben abou
15 mialdohewss ang labewal 50t micdémetbrsasNumerpas tabakies paaiche sib¢ aziethes using

0 a side of a support nmber w thoyt any t of. the X
propedf st op QHieT e SUBUFh G b BRESE (16 Sal) &)1l e apparent in
light oEXasBlslosia dndGh® pfekdi SnvehtidB Mo HBhdbd Mb&RREd IPany particular

m croneters to about 350 m croneters. In one
one. enbodi ment, the particle size is such that individual
i t1icl . r
SRR AR BhE B S ARILE oo B o o mor s

A pattere sudyt Gontphise anoonmowfsubipatterys. afgph paterathes dhjadts dandefine a border
eadi n ewer an

col.lect in pa ores i reduced, | to.f :
and acf G 8cn el SEPE SR Ean AR e APERYS ot s gpbodimens
of the pREdRiReRlonl N8 shiaB gbedimRAls the kiips bZ 8% phitdrh i9RN@& doYbe similar
depend on factors such as the screening/selection

to the shaph 9F Hisesitnpl By SePPRHAEPhALE G ighe SRRPOE Beraprsdiag a cgoular side,
the paftiElHrlﬂja@ la G@idISshh .d_l_ﬁganégé %ﬁﬁsi@@rg‘??i@&%&é?% %%1%’ s%?-@gtterns include

el ongat ed grai ns). rcent ag
SARDZb pattirnse heargonall pafterns, face centered cubic patterns, cubic patterns, rhombic

patterns, and spiral patterns. A SARD™ pattern refers to a self-avoiding abrasive grain array,

and example such pattern is shown in Figure 4. Additional details of how to implement such a
pattern are disclosed in the previously incorporated U.S. Patent Application No. 11/229,440,
titled “Abrasive Tools Made with a Self-Avoiding Abrasive Grain Array.” A hexagonal pattern
refers to an arrangement of objects in which each object that does not define the border of the
pattern has six objects surrounding it in equal distance. An example hexagonal pattern is shown

in Figure 5. Random abrasive grain patterns (e.g., where grains are randomly distributed on the
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being in a certain size range can be specified as

wel |l . For instance, and in accordance with one
wendedsdasent , at | east 50% (by wei ght) of the abcEBEF2007/079154

particles have, independently, a particle size of |ess

t han about 85 microneters. Depending on the screening

techni ques and control usedd¢.o isolate abrasive

particles in the desired size range, the percentage of

certain sized abrasive particles (by weight) can be as

substrifeP Raf$e 108V s BRI eX@APhBerndNfclide ALaS-HAR6A Mdt dhaotic or fractal
anot her particul ar enbodi nent, about 60%to 100% ( by

patterpie| @i 9r ragretshler-patiarasisvisspived pedveant gueor npapedadepatieyns may be
) o o :
comb B3 1l By 2L S ABR B EOUELE! SO AR e

will bé eph@dPendight hethisltisdisue. parti cl es have, i ndependently,
a.particle.size between ahout . i croneters and 85 .
SRS et FhelgrRche SIRthulR e SRt Bt ey pacictes (e,
such abARYRRE withethaRkASHIY AeRBbALl Pasn b YEurd FERROHSNCLYY or &1 addition

particle size between about 15 mcroneters and about .
to, abBeiverpaitisles tay haveyd Ferent énterivagisqle epasings (&g-easing be the case with a

. | h . .
ndoFSISERS, J54ASEAONEE VY GRE Bl BT SERSE) s o
not inlcogtatt with tdvhotithr ol dsudesiredacohcedimtipn esprntvided v 8pdcifomintes-particle

.hot intended.to be limted.t t.i.cul . .The .
spacingp el P B O REQTE SOGITS BRI L BN S i Reide) th
comprise§ Bp&HingRNEitI4 chdsBoRBid RiddDperin® dpdcRiph TRYineRPRAILIS &pacing can

one or nore sub-patterns. Each pattern has objects
be, fox Wgtencsebetechalyyt 4@ andihd) miconelriiglly oe sirhpec@fic embodiment, the
—_— . Ar e i l e in. i QU .
er QRGP RRELESAE IO |, BRFSRLE0) A LA e coenia
acts aeatditorenttse podigorshapbatoisitdpartided ero ons oadjoussides ¢fothe support
et 5okt @ S GLOE et Bl Bof IRt (ooed e
shapedyi td@llotvhehepdidsBlehahtage B i thédllghlor iiapRIse sEtBIBINE In one example

abrasive grain patterns and sub-patterns include

embodinpiry {hy OpENngsr #§, cifceleagdlfersty Athes ryable shapesetepegsed.  The
: i o GBI : | n

oen 45 LS AP 25, PRIPAF A6 B0, ey

leading gbf thavimisitiongd albraak vieargeles mxkibitiayg, substdnteklznible esamec pattern and

attern.is wn in. Figure 4. Addi.tional .detajls. of
concefBbELAHBRIBNBHE el o S i e w2 G B AL T grocess, e
resultifg @rair0psiteyn hii@s Py pdtReh bl Spenbiah emtheAlldeh@at k@idle. NThe placement

.. 11/ 229,440, titled "Abrasive Tools Made with a )
guide egn) pe. Aok iezaff%}e%ﬁaagﬁ ﬁm@'ﬁh 7S AF378yfape o paza dejhatAlternatively, the

placenR#t %ﬁﬂ@ cAEDE NP addti ANoAhE BRGE TR orObil ORKGE 1ife LAY Sdhered to an
each object that does not define the border of the

underlying layer of braze tape or foil. A number of braze film and guide schemes will be

apparent in light of this disclosure.

The abrasive particles can be coupled (bonded or otherwise fixed) to the support member
using processes such as brazing, soldering, sintering, and electroplating. In one example
embodiment, the abrasive particles are coupled to the support member using electroplating.
Example metals that can be used in the electroplating process to couple the abrasive particles to

the support member include nickel, chromium, gold, palladium, silver, and the like. In another

embodiment, the abrasive particles are brazed to the support member. In one such case, the
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pattern has six objects surrounding it in equa
di stance. An exanpl e hexagonal pattern is shown in
woe@enes®2 Random abrasi ve grain patterns (e.geCT/VRBNB079154
grains are randomly distributed on thesubstrate) can
be used as well. Such patterns include pseudo-random
and chaotic or fractal pattgyns. One or nore
sub-patterns as descri bed above and one or nore-random
patterns nay be conbined to form m xed patterns.
braze Nﬁﬁﬁﬁ@ USnidkd] 3oy ehaPldl 4§ cﬁﬁ)‘iﬁl%narﬁ‘&glt b RBdst @bBut 2% by weight.

schenmes wll be apparent in Iight of this disclosure.
Specifithexanmptesr ofp apminetcgallypawilaige méigkdhé heumigmahtazed Hhat tche be used in
sane for all abrasive artlcles he :
sccordRRE P o rnB R Ry B B PR R BoP PV oy L, viem
1777, Ald lewcasMilhalyt, HiFempn820d dVdte et buwh tedvessanvies ped té Br@xsbraze films
fferent inter- partl

as welﬂﬁéthﬁés%lﬁgfe@égzgs Wvhether cpmmeris gfaatvla <§: !orn%dﬁpgmzegd) Wﬁ%e apparent

mlwm{&ﬂﬁﬁﬂgﬁﬁku@|e spacing is acceptable, as long as the
abrasive particles are not in contact with each other

alncﬁomhesudesmb@fhm@mﬁpfémbraa@ iiomm the fenmoof ajéwzmgp‘élm, fwhach is a film,
sheet Q[r) 1giy%r oP@r Elh% lﬁlgoc}étﬁgtﬁ%l%?ﬁa\f% rtgﬁg 5 an‘tai\ﬁ?a%r adhe)é’hag%y%he or both

ol er sul
of its sﬁdbat B@@:ﬁl’[)g filsgsinclpénbagsg Wptashoﬁ:‘brﬁnﬁg ﬁﬁlpomazhg tape may 1nclude for

examp gtag][%g I‘ﬁl(hétngﬁtb@ bglg The | gj%g\&hé{clj&lgwgg aCIc{] gas an adhesive

backinBidha! HEES&oth sidBs, ARE i$ U&ﬁm%&ﬁﬂ?l'yfdvﬁll&'@%h eRtively @%all thicknesses
I'nter-particle sFaC|ng i s between about 10 and

(e.g., ahp@rZormiceqnecters op legpe imthe gthieg bansls saping £0il gargleq @n@r@hws ductile,
and d(%eg g‘]“’ér"%}}gﬁl}’g oﬁséégg:ggo fiéljf ge@rélzgl p%ffmfsb El%sr%lgc? 081?1 &e&c"‘l%‘r}éﬁ a%?fa&e with

relativély pérhdlBlaintl ycddkisepe nhiokfssewh@le Rartaiohs ajfe abong :I:$5 m1cromete1s)
adapted (sized and shaplﬁg to allow one abras
Compgsed Mﬂe beaze gasts: hrazredfapmhandrbresing fagh heye an adyaniage rﬂﬁlt they produce a

onss QY DIARAR ST, RRGET 85 L B i
brazing fahimels mare tuhéqulacaedequtckgu isders g fablowi fpe lhjghleo pradactivity in the

trer PLevi ousl L eadi ng ito. .
manufz? Ure 6)5 gll\?ﬁo eSS S él}ﬂ{/ng par dld secggréxg q}/ be g parexg ohght of this
dlsclosﬁtbb Sitha petfadatiynst freviswigendaat ﬂe@f fo ﬁpldrdhﬁjn@feﬂkﬁlagd; @mgaps in a brazing

gh.there may ome novenent  of partic
film. ﬁﬁ&ﬁpﬂ TS R .bﬁg%ff&c%@gv OUitRasHNEs el Yq1RHEeY ragli‘ersrwﬁeﬁuflég prazing,

thereb 1@1/&1%111& .- L&?&fttﬁé Bla%lgmnhﬂ}ﬂ%a}b RurfhBepPhRE %&@ﬁiblﬁh‘ 'dE’s@red grain
pl acenment gui de can be, for” exanple, a braze

patterng.y qucaélsthbtr azk p@é@r@tl@rs hyazieo popsed tqucehtnf&tdeeleﬁrcyglamrmtterns and

concenaI t?c? %mlﬁeﬁ}'gﬂgg g %@a’} Hgv Qn}adfg Ii&fer icly ?1 ! BS‘[ *ﬁ g%rlgelﬁﬁg) circular,

%5 ‘ad an und
rectanguaay emvahfanﬁrtaz&de&pd’emforeftmnt ma#, fourdsemnplef bbmade biyi laser or photo-
ui.de sche s will %Pparent in light of this

chemlcaﬂg% ung, or any Other suitable proc

Figure 3 provides a schematic illustration of diamond grains that are brazed to one side of
a support member, with the other side of the support member having only a layer of braze (no
abrasive particles). The previous discussion with reference to Figures 1 and 2, and with respect
to details regarding the support member, abrasive particles and bond types, is equally applicable
here. Coupling of the same bonding material to each of the two sides of the support member,

independently, with or without particles, allows for smaller out-of-flatness values for the tool,
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The abrasive particles can be coupled (bonded or
ot herwi se fixed) to the support nenber using processes
WG mR/0&89Dr azi ng, soldering, sintering, and  PCT/US2007/079154

el ectroplating. In one exanple enbodi nent, the

abrasive particles are coupled to the support nenber

using el ectroplating. Exanplg netals that can be used

in the electroplating process to couple the abrasive

particles to the support menber include nicke
;3artlct915‘1rl§D ot Ros@Rhing Bah s QﬂJoHrﬁierﬁbéré’eﬁn tHANaf Efé of 1k1 rel 4] braze is the

anot her enbodi ment, the abrasive particles are razed
bondingageht I;U@paite[mammmbodlmqmb abrasiye pattigkse aret ¢pgpled ze one side of the
suppoﬁggé ab L &’g/o glth r!aslpg%t tg%gepgo%l ?na%lq Lo n%én ggo%gé"s? 111%1‘ parltlcles are
couplfﬁlOlmthS othet kide. a\Eataﬂnjil@ls @f Mgtk @l er Cirtctundie Lﬂ?ﬂd@-ﬁ adigRle$, atbidsaNborides,

used i.n accordance with sone enbodlnents of the
and ths 1%<§e mPESHG ¥MRIR Tl Partelescludeaireriin wlumipa\angdsglica.  Such inert
filler ;%?t?czes ARbe lu'é&ﬁ?or'\éxlaltﬁﬁlé:?fo rﬁ&tcgg{ggogglglenmﬁ tﬁeﬁﬁh@%xﬁa‘ﬂ%n of braze-
brazes can be used ormbraze filns as wel

filler enmbiedsion tb rtbfztetsf Qmﬂeaun@nvecmmkenatnoaltbymlabmdu&bf ﬁatoqbss leeWIse
such ugﬁrts hﬁ%rm% ﬁgng P)e Vsed to ﬁgevglﬁpﬁ 8h of Qralzé &*}Le Pl;glt rrrgt;r%ctorg on which the
green tdokrebwrdoring tharmvdl azacegpifg, Iscmts mhnlnhxt bst-af-flaitrless. Blfﬁéitloﬁl such inert

s B S e o B S RS 121405 30 e

embocfn'nbﬁ'fsoﬂ LS |p¥@§ntﬁh%1‘t1@ﬂ i$ @Rﬁ"&sﬁig t@(’il%vﬁ% §obitSor- fﬁ'ﬁf&éé Bg less than
tape may include, for exanple, an organic binder th

about 0@ sineliee. rfdthar Iab¢Cblynelpi@\mPe/r havs pleadevemebtirdglagess Specxﬁcatlons
(e.g., lgsgl?ﬁﬁlla\ﬁgum 19&16 one _Ol' bOt h S! des and i S
commercl a

aval Table wth relatlvely smal |
tﬂiecdhmmq&ﬁ(od}asgzondahﬂuithéﬁlsabm;ﬂmﬁb elisSsupporlt @gaber Ay have, for

he ot her , zin an b phous,
examplgy Bpeg o 1 4t ShOLFHT GREHT VB R gHose aotging from
the briﬁ’ﬂn% 811G 6r JtheP beAIREGaD! bid S¥RtdnaRye aMdrhiné luddeViBhtYis not so
smal | and consi stent thicknesses (e.g., variations of

exposedhs i coptast vtk ghsrhond ,r@}erlabo]@pme @grtmp]@herbbcglz@elyagacb of the abrasive
paltxcl%l%laggutt4%9'eto%% BF 2 u?ﬂcé rdoséhag Fsafa \Mfﬁce&{ %ﬂgﬁtlg%r of bonded

roduce a COﬂSIS ent aze a
grains (hﬁmbg azreI)atIVé]Zp npHomed pwtdubing r}m@t nmﬂtbatlamd Mariatziormgn ttipprotruding

neight 0, 1 g B GRAIEE 20 PR AL B, how

each gfaPistbee®i8ihShe WondlalEbonafthibigieds. S&08 FBSerMirlile dF€humb, the thickness
parent in light of this disclosure. The perforatlons

of post 60§ Strsr filmois edotepner hality ppsr-firing fhigknets @preHisAy stasr thickness).
L L
surfacebfon zreigabradiner pdviiclp med dret dvegigk isizt -ofi pheofbrasine Iimrta?czlésn gn appropriate
braze %ﬂu{;ﬂ%ckn%gs o bg ls{élgcr%gd’ l%gr HR a%cet ogn(/ee%t 2 altllvéc'ly round abraswe particles
having an average particle size of about 100 micrometers and a desired exposure of about 60%, a
braze film having a pre-firing thickness of about 80 micrometers could be used. After firing, that
braze film thickness will be about 40 micrometers, thereby leaving about 60 micrometers of each
grain exposed (which is about 60% of the grain surface in this example). With a range of

particle sizes, this calculation can be done, for example, from the perspective of the smallest

sized particle within the given range.
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patterns. Recall that such perforations may al so be
used to facilitate desired grain patterns and
wa@ensesspat i ons. Perforati ons may have any f orpgT/US2007/079154
including but not limted to circular, rectangul ar,
oval, and triangular. Perforations may, for exanple,
be nmade by | aser or photocbggjcal machi ni ng, or any
ot her suitable process. Figufe 3 provides a schematic
illustration of dianond grains that are brazed to one
S'l“ﬁjl?s <§ne dg}%ﬁpao Ir'%(%rﬁﬁlgbg&})oﬂnléxg togrechg hﬁ'gsrems 'Rx?en%n 1@ a tool for
condnahm®a C¥ gt thatl lﬁﬂbldes Efseillﬂes\steeu&sldhm%&sﬁmﬁt sWietdmd a back side; a

brazmrggllg}r/f%%%éagrtag‘fyrﬂj’r d?%%olrgiang'gﬁa fha?Pg)%%%\nqxrg rt])éa:f? &e&tgh tthoe front and back

sides @ﬁmel ﬁhlﬁﬁ:ssa&gelb(ﬁﬂg bpm@gmzing £ ?ahﬂ héaﬁpaa.bmcame(b?aﬁaght) of the
ing of the sanme bonding naterial to each of

dlamop%f)ag/ut%as paticle size 9f pase than mpa S, m]cmgmg@ﬁd é,lﬁsm;ltlvm tthe back side
r

of the %faxﬁ%s% Q&Pfa cth%gfslﬁss c@/’] ﬁrgsb?zlf %V\ﬁlﬁ)gcq e lglr%t }1%5&1 ariiern’atl}/eol}/, the back

side of iessainkys stgelt disknhasuthp drdzinpeattogr sd dnnmbﬂu dillex aappicke @fit again, no

diemofyisley g 1ngE MRS AR STHBIEr & g iecie S b et 0.002

inchestd? 1&8E1rSéridespdifit AR hSHIMBAIenTBMREI abRRD5Y JS@S/ twe(%ﬂt)tdf the diamonds
respect to Fhe t ool manufacturi ng process er

have, plaiﬁmqnéméb/ arpartichu pire detwsen h@%ﬁﬁemcmmréers s ApUE $ 5 gnicrometers.
The mgfg)r?iﬁ%glgdrle g&g%o*%%} %Eghﬁ é&‘ 91%§ alﬂéstn;e' arg cleuca%% Fﬁdﬁ?%S micrometers or

the peC| IC ex
less. ‘Plaer aﬁrasli‘&speirmdéambenal pattemi (&.2., dlexagonal, orﬁd{BﬁMI pattern, Sucdmbination

t Il er rt C b sed, for exa e, .to. )
thereo Atk SipeRr Bt PT Disol Ot BB Gy Bive particis
deternliheRr the PHteRRhi 6N cddd pdiBéle,Ohs ReBZR- BBIASIVEcHnosiafah @ hbrasive

to inhibit out-of-flatness. Likew se, such inert

particles. | |Tdegesulris Bé’a@l%@lft‘%’eb repblstof generriingg B1d topagiaphycthat tends to

J8a @ &t fractory on which the green tool rests
1mpmcfjwl ng t% %proces& ng, so as to inhibit
OME_L@G_@LI&I@Q&QM addition, such inert fillers nmay

I sistance and gan. operat e as .a
AR G5 3L Rk PP S E R RREE BeBBahamruspruring o ol
for cortdt@ongeS€MP padvention is a dressing tool having an
out-of -f| atness of |ess than about O 002 inches. O her

JRAFai sHEhERbodifeptaths etaed Msludes Bistfolewing stepeisproviding a support
membépcgﬁﬂl ﬂsg‘gt é Gt (sﬁiegmd el Back §1H@nwl?éi’9Htth9 fﬁ)gg- d@celﬁﬁsgack side are

ive particles bonded or ot herw se couple
substantipdly pamblek to eaeintiber; ped/ cdupling abr@mveap(eaqub&el;o db ddagic@re of the sides of

about 1% an abou 60%,0f ar t.i rface
the su%portogng 6%‘ pr g}eFedla Ian lea]str %br%u E bqb Z\iver% l%glof Zh gbras&}/fh g?rtlcles have,
mdepedemdym:‘tpﬁtld:lalsi)ze oﬁreds b sban B alitrgmalels. dh ohh epeeifif @S the tool is

mantiediigd [HVO R <BaL BARES O 5 DBRBBRHLAAE ng(Proper fes than about
0.001 ®BHeBSds\Reviously discussed. The support member can be, for example, a stainless steel
disk and the abrasive particles can be diamonds (or other suitable abrasive particles or
combination of such particles). Discussion herein regarding details of various tool embodiments,
including abrasive type, size, and weight percentage of the abrasive particle size, is equally

applicable here.
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particles has about 40%to 60%of its surface exposed,
so as to provide a single |ayer of bonded grains
waoos08p892 r el ati vely uni form protrudi ng hei ght PCT/US2007/079154

di stribution. Variations in the protruding height

di stribution wll depend on factors such as the size

and shape of i ndividual grgL s, how each grain is set

wi thin the bond, and bond thickness. As a general rule

of thunb, the thickness of post-firing braze filmis

apPihe ?5‘1%01;@11 Easbt ﬁleps”u%) bt Eédf)gné Qbfé@@%@rt(c@s%utﬁé Qlipport member

state thickness). Simlar guides apply to other %
includlg@h@zmgp@gasw?fhpgg]cleg|vuénbrazmgg]lqv)et§) aneaghoneodf thpeides of the support
membgl 2?1;&6% tgcl:'l ;se P l%r%zrmg%r rglgl%\e? éa%%arets 1?11%; %nc?uéd% 206&)(81'0 Ipl bgnding a
brazingifameo bi least bhe efiche sifescanhdippeart aeinder tofoim & hytedfdeaze on each of

| atively round abrasive part.icles havin
the Sl%m %(B’éﬁ bragpgmaiesial ws %@E@l boblBoRinE AARYRPRTIGRRIOmeach of the

layers Q)?§fa§§% RNURAASHES fbt; ARCHN OAYrRn PRALEmEI kMARY rﬁﬁbr@ze followed
pre-firing thickness of about 80 m croneters coul

by cowmdthe Arearpatty ko pligmicdilyt bdsddhe abiapine phiticlenegth wazmg b@oy to the
suppoﬁ%?e%beflo Tm: %ga%{@;@ﬂ?c lrée rf(?rb}{stgr?c %P\%%i %ﬁg az6e foil brga% /tape with

croneters o ralh expose i s about
perforﬂiont;,l’t& sz il Swithf }&@Eratlbni fak $re®/l¢ﬁ1myl digcusséd t ln ang arbepadfic case,

cle size is calculation can be done, for . .
the br%%éi%ls F%ZB%fP%éE%%‘iPQB%EW@Qr B st sigel O, 1 Begpive particles

are didRnlls, &h& ateldd bk h@%Qby @@1@9 RY the UMHRond9 RSV %@ﬁén@gmly, a particle
exanple enbodi nent of the present |nvent|0n IS a

size bgtyeercahedi 61 mmrwgefarscaw apewd 7o haicrameedradéee stes @ﬁpwit@@mg abrasive
partlclgg gneé:acg 4 ﬁen%'erv gfdba}azerl]q L?; 1n?lu?§ f(ﬁ;lr]c g(&%gga%%)é}%hgﬁdheswe to all layers
of brazh; @tmmiﬁn@n @ldoeraee doil dla\bﬁtg b pluralith o6 operdmg dnaeakh $aydesf adhesive;

of the_ stain]ess s di sk by. the brazi al | oy,
and coplagnE BRI OB S REIMGHE JAIGHVE REOUH0G AdE it T g1 such case
the opBhdd bR aShafBmOfk.gl,886h hNRBARDOUHa@En, Na6d QNBLE! Subic pattern, cubic
Al ternatively, t he back side of the stainless steeF

patterny heragia) petiery). thambisr pesteing spiral ogttqrn, randonhpatttim mvd ggipbinations of
such @h&tﬁlg)ﬂatﬁls\/ e%gu‘tl eexgﬁg*%flz%}dggﬁtgrfn 8 lﬁgh?d Phq’ﬁﬁ‘nb%f %?lsub-patterns

as t
Furthepagchlil cha thd pattemgaf npeniiggsdiaarbendieprateihatot ® btazimgyfileeas previously
di farther characterized by having an out-of-fl atness
1S¢US¥Bout 0. 002 inches or less. In one specific such

ermel Feeslt thaaﬁbrh%ﬁar@@wénd%&@e(lhyy ¥WRh ®Btapplfd bR or both sides
di anonds have, i ndependently E?rt'0|e SiI ze between
of the SHBRAT G5V r SReNE S AHA %wbe sEprfchadinget drazigefilm includes

bondmg‘y lﬁ‘ﬁilﬁé’ il TR Goth BRABs ke Wﬁ'mger Qhd ttlhees%ﬁa @fﬂfo@ﬁlo}{ﬁlg includes

ticles are about 75 m croneters ‘or |ess.
pOSItloablgaé)rase/e partidles| asbdtio sides (qmt fremran(ié)agk sldbaamgmatheogreen part.

AterndZ e WO B b RGP e ol s oBE e bttt sides of
the suppbrtfhéigbedodr@isthy etepaf pbsii@fing includes positioning abrasive particles only on
one side (e.g., front side) to form the green part. Here, the positioning step may further include
positioning inert filler particles on the other side (e.g., back side) to form the green part. As
previously explained, bonding a brazing film (or other suitable braze) on both sides of the
support member (regardless of whether both sides have an abrasive) is one technique that allows

for a low out-of-flatness value (e.g., less than 0.001 inches), particularly for support members
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determ nes the placenent of each particle, as well as
the overall concentration of abrasive particles. The
WO e®8los6sps a pad conditioner capabl e of gener ap€TYSHW07/079154

pad t opography that tends to i nprove wafer surface

qual i ty. Manufacturing Techni ques Anot her enbodi nment

of the present invention ingludes a method of

manufacturing a tool for conditioning a CVMP pad. In

one such enbodi nent, the nethod includes the follow ng
that ar§t199§vel)pﬁ91¥' N GghiBr DLRIPR chn BEHAE o QPP tHeSisB D fand:t ﬁmar particles.

de and a back side, wherein the front side and back

Noneﬂ@ﬂqss tlagr @elsmﬂdsmémguad:lrwng)ﬁlrramlab laltttr@ate/akyhndudfelpondamoh brazing film
to O]’llycgl:l:'lfg sé}d% g{érglitl A{&‘eg ro?rtltrlreegﬁyggﬁtrg nggreé, Eﬁl%a{l gpe ? P9 1%81%1ng includes
posmoﬁﬁ%e(b@smbepagﬁﬂlés Olﬁ tlidt @nalyidesiovorpathé Ig@éeﬁSpdman such a one-sided

embod],lﬁg]eg):te gt ngg{-]gtl-i){a[tpp%?{ El‘é %{%ﬁ@f@é@ég&a‘gl‘%ﬁ% ; 1rpe§1ts ﬁavmg balanced

bond niRedMAl AL p8de §PefdBye an out-of -flatness of |ess than
about 0.002 inches, or even |less than about 0.001
i Vaciows  spesifiprasiodimedngs of dbeipsesant Triventisump pisr novreddseribed by the
tor exanpl e, a stainless steel disk and the
ﬁHOW%%exa e'particles can be di anonds (or other suitable
dbemplevie particles or combination of such partlcles)

cu 0 ei n, regar detajls of .v ous to
BBk Do) R gt Sure M sei 2o e WBvge o -3
micronRedr§ ¢85 agierofetdrfie 33BRBkAE oP Aldniomli® welZ GevddSusaipidle! Seves (U.S.
applicable here.In one particular case, the step of

Sieve Sesiap) shawyn bloas | The folewing déstribusion |96 digmepds en prsthtswigh sieves of the

I zing abrasive particles wth brazing all oy
gvm“?%ﬁgggﬁgggFgone of the sides of the support nenber.

Hﬁwe the &ramsof br%zi ng abrasive particles may
de, f§r exanpl e; bonding a brazing filmto at
one of the sides of the support nenber to forma
Iaﬁ@g of bpagse on eaghg of the sides to which the
brazing material was | ied; positioning abrasive
Bart3 cl es &R%Ach ofyiﬁg | ayers of braze to form a

Hean part%lggg firiggysd he green part to nelt al

lI'ayers of braZze followed by cooling the green part, to
dhemigh &bl yOBosd t he 3@l asi ve particles wth brazing

| oy. t 9 the support, menber. The brazing filmcan be,
ﬁ%ﬁméhégan@e, braze $ape, braze foil, braze tape with

perforatiogngigpr bragwgpoil wth perforations, as
preV|ousI§§d|scussed I n one such specific case, the

Byesodmglss BF AP Yot ptal VRight of sieved H@ngﬁeébwm thiopsli fhejsievg of mesh
85 and%.%%f%ﬁal%&@ﬁt S sired LM S %{Sa'y&ia oP @i LiEVLSE mesh 65. All other

diamonds were discarded. Accordingly, 37.97% by weight of the retained diamonds had a
particle size of less than 85 micrometers and more than 75 micrometers, and 62.03% by weight
of the retained diamonds had a particle size of less than 75 micrometers and more than 65
micrometers. These diamonds were used in the manufacture of CMP pad conditioning tools, in

accordance with various embodiments of the present invention.

Example 2
A CMP pad conditioning tool with diamonds as abrasive particles on one side was

manufactured according to the following steps:
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are di anonds, and at |east about 50% (by weight) of
t he di anonds have, independently, a particle size
whedirsessonbout 65 mcroneters and about 75 m CPONES®NT079154

The step of positioning abrasive particles on each of

the layers of braze may include, for exanple: applying

adhesive to all layers of bypaze; positioning a

pl acenent foil having a plurality of openings on each

| ayer of adhesive; and contacting the abrasive

PRy 4 izph %&M&Jﬁé@%ﬁﬁﬁ@%me &J}ﬁ&&g&dt@gs@p&{ekﬂgs% wAs cleaned by

one such case, the openings forma pattern ch
ultrascudc @gS)aRDg,thy b]@a@t& pird softeenewipang tormaake cm‘ga;etptlp@tctkeamg,

A B BB e PPERRRE bR TR Coper b uBT 5 K popica o e

readied sirfacp ay lhemha])d wadewelcdisiigsh icgXptdiened, a pattern nmay
i ncl ude a _nunber of sub- gatterns Furt her recall that

t Helpgrt adhesiye (YpBrrorgeration Brahs! {ilagras apliphthy Brushing, onto the
exposé?lr Retfabdof thk HrBe tﬁfee%'n?ék%llﬁ’tagkys&ﬁ’esﬁﬁfjwaf {-hreﬁ QﬁBWé@ﬁ)aé1 %)r a finite

t hat abrasive particles and braze may each be app
periodi(®ge kot 5 hunties tadpvofor & heitablaxfrgree ofitwhieess);l n one

exa G & ondj
82538, b2 S PBIHORLIEEL P Wt oo o
openingsl [iP.004” nSEG][’O&i’f’b’ dlamdtet)h@assdi&l[gnetﬁ t@@gd)\ll Iﬁ@éﬁldggplhdbﬁ{eﬂﬂ @B single grit
.posi tion g aprasi| ve partIC es n ot S| des €. Jg
abrasiyep.GHd e BeRnnipddy & putapltad flamg Feevida Aol Scrden

Aﬂ)ttﬁé Fakded &b scleBf wak GRacOd 1P EAHANR Gvith ﬁlrquékggsufrfakéntu%lgg a screen

~ includes bonding a brazing filmto both
mnﬁms@pm@Mv&nenber ‘and the step of p05|t|on|ng i ncl udes

]&g%b{asx giLa Igg) c@? (~a§' | ¥& gaa {o tr R H f %ﬂ fHangel f‘éﬁ eap% ggram(/es Wert pushed

par t
into thp aissipheanhaies @hkypmmaabrémret e read:lﬂ slbamdg) pagl dxitranibigiven@kticles not

capturq: ln!:ag r?iﬁ% Iwglr‘e:rsgﬂa%ggci {J]v%h%tssg :11@3%: E@ét)prggbpq baz?pg%??xlfedp%)rtlcles were

the FEPANDH GiindHdadbradeh el hartid1€05ubSle &Y toS185t AR ¥R 2@ ARtrometers as
both sides of the support member (regardless of

describgp ét Feammet h S|des have an abrasive) is one technique

|723 S ﬁ%{}an 10%5 | nc S%H{nngfa cfohfrfl lﬁ% yx%l ol'feabga%ivg tpartlcles on the

rei cu arI for
tacky mereizerfatchat are relatlvely tlﬂ n. A S|n1lar beneflt can

had t hrou I article

%&E‘& HsppRut “%ﬁéi @ff B?)dsea Vf‘c%’Hh(f '&mah 5{ B} 4y 7 hynese 3h 12189 °C for 20
Inmumah&grnatlvely i ncl ude bonding a brazing filmto only

one si de 9 front side) o f the support nenber,

Endhe ll?éazgt@?i cg. AnchyBe icoMingg cheneicallieBonsisdj the @hidmagd to the steel
preforr@Pr asi ve particles o n that one side to formthe green

part. In such a one-sided enbodi nent, the

olhe eyfd-re$udit wass®) ababsines praguch wheteby laesmgiee]aad:rl ofgr¢cisely placed non-

conti gu&ﬁ]@:Hésg\?enlgartlagsvwg]sgomﬁec? t%caesgeePpre orm w1 14 predgfnned%%[:lt{rlle(s:sl gf braze.
Variations on this embodiment include one embodiment where abrasive particles are brazed onto
both sides of the preform, another embodiment where abrasive particles were brazed onto one
side and only braze was brazed onto the other side, and another embodiment where abrasive
particles were brazed onto one side and inert filler particles (e.g., zirconia) were brazed onto the

other side.

Example 3
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Various specific enbodinments o f the present invention
are now described b y the foll ow ng exanpl es: Exanple
wd 200882680276 200/ 230 nesh di anonds (source: El er&nuS®Owx079154

Ltd) were subsieved to -85 mcroneters +65

m croneters. 3.6183 gramo f di anonds were sieved

using the sieves (U S. Siey§}5eries) shown bel ow. The

follow ng distribution o f dianonds o n or through

sieves o f the given nesh was obtained: Sieve Gans %

(@QE? éﬁéljrérﬁ:g 3@ Qefgégsoglgaﬁgg dérsﬁ]) txgrR%gaZSQ@ d] 1(87 ét%a @@%élatlon, Bethel,
CT) Wﬁrﬂpph@btwwg@hh ingY4 AanGer CNP @B Ser b@ﬁom@ (M ctaidessgleg]) and a roller

9% b t ot al ht.o f s ed di anp
was u§eﬁ t8ur§H10%/ gnya eu‘%@ie t%es{hé%&esasg '6:3 Hf/ p(gQI inches. Vitta
adhesive l(gi'ﬁll‘a @orporati&@\ a3kt armmisS &ipliyeto cha th}iilfﬁSlﬁfaeN&) make it tacky and
65. Al | other dianpnds were di scarded.

diamojag: E%Fr%% RGPy 20 giesiy Fasisved fetlghmigromeleg  rlap dnigrgneters) was placed

on the WARYBRIS shidde %sﬁ@ﬁthéﬁg%neﬁ Is#ZRciP The ®afd plR@&nBRas oven dried at 75°C
m cfoneters and nore than 7 5 mcroneters, and 62. 03%

overnighty ange thgh tfired findeh oragusa (& i Kighoinchs fulmaage at pA2A°Ccfoe 20 minutes.

After ﬁqrgz}cghge t ekl;i/fﬁ ?ﬁf‘égeé \éltlg &@1 n(glr O\A?Elr tglesus chﬂgels%?l?% Elbho%P O%Oé inch was
produd¥@NUf a6il be @prediated/thapaitt eardixaimpl ¢w@ Beomhde udill the diamond from
accordance wi th various enbodinents o f the present
Example\{ent i on. Exanple 2 A CMP pad conditioning tool with
di gy a s abrasive particles on one side was

manuf act ured accordi n% t othe following steps:1) a
3@Jpra@t: apsit ves p@p@red bp @ﬁlémﬁﬂéﬁ gin ofiNiprebrare hivbbezopovder (Wall

Colmo% o%guon gh@/ I\H o@k%gr mg{ﬁj ?l )e%ﬂh gnrlyof a fugitive

ven W pl recep I V
liquid bllhae'.’r Wgta Blaze Gel (thta Corporatlon Bethel CT) and 90 gm of Tripropylene Glycol

in a stainless steel container until a uniform paste was formed. The paste was applied to a four

inch diameter CMP dresser preform (304 stainless steel) using a doctor blade with a 0.008 inch
braze allowance. The coated preform was air dried, and then fired under vacuum (< 1 mm Hg)
in a furnace at 1020°C for 20 minutes. The resultant cooled furnaced part consisted of the
preform with a coating of dense, non porous solidified braze. Vitta adhesive (Vitta Corporation,
Bethel, CT) was applied to the densified braze surface to make it tacky and diamond (100/120
mesh) was placed on the tacky surface using a hexagonal stencil. The part was subsequently re-
fired under the same conditions initially used. The braze re-melted and upon cooling bonded the
diamond to the preform. After the second furnacing, this dresser was indistinguishable from a
counterpart that was fabricated by applying diamond to a green braze tacky surface with a
hexagonal stencil. It will be appreciated that the same examples can be made using the diamond
from Example 1.

Example 5

Following the identification of a ceramic material such as zirconia, that is not wetted by
nickel-chrome braze, it was feasible to apply the braze with diamond (FEPA 100/120 mesh
subsieved to -155 micrometers + 139 micrometers) on both sides of a stainless steel back and

furnace it. In particular, two 0.0625” thick 430 stainless steel preforms were obtained. Braze
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2) 0.003" thick Vitta 4777 Braze tape (Vitta
Corporation, Bethel CT) was applied to the readied
waeBasmIby hand and was | evel ed usi ng an acr yPeTUS2007/079154

roller; 3) K4-2-4 adhesive (Vitta Corporation, Bethel

CT) was applied, by brushing, onto the exposed surface

of the braze tape to nmake |}7tacky (the part was then

allowed to sit for a finite period (e.g., about 15

mnutes) to allow for a suitable degree of tackiness);

T
was aé%heﬁ tcpmgexagona %rgt:ﬁgé)fmg Qrgfp tgﬁjlol’g]hggg q{{fﬂsﬁep l)lyd"glé%ol?m'\/@lamonds
were i@ren e rd)ssmvelsnat!esl dioddgteen a:ltrtscm:rp fgoaced apll @@éﬁe nthegésulting tool
a ves

with b B Sl dre 5 PR sty B fesbrale Bl LR yfhefigvere he
centerfvfaQMSﬁﬁihbs Beél6 @ i e@@ss [th @6 ehst, the0sItvaiet doMbldsiddBraze had an out-

tacky surface_ using screen printing apparatus; (2{)
of-ﬂata%ﬁ a)éiﬂwt BAPS lr@h%ssa\l/eég%re@wpn Eativs te ﬁ@ stigs-gitle bgged part.

1;%% Lkoi |l and abrasives were pushed into the

hol es (only one abrasive per each opening),

anidldextivatiabriasiives PeRD"tdresens Mer@aprduﬂedj Thre dmssers evaluated are

sovn 0TI ) S SPEF et LSRRy 5 verchmar

The bﬁi@ﬁlﬁéﬂkaeaspﬁNidel &ectdphsddepredlict.oBothdifth 6 dDMRL fll& atbbonded to the
croneters as described in Exanple 1); 7) the franed
substrgtpith ABesN| pleiied Apisi @awnn@eféroe@ﬂtlg BroceseERnuse fllge to effectively

controPREAShY gorf?:@ﬁﬁ‘e{ti(c\)lﬁ% 19& thﬁﬁfu'il&{?é‘}’ﬁﬁ’érqgl&s $H%s é%@%o 1@k diddond is not

green part was fired under vacuum (
tackedfto rthacmlratprﬁcrm sotackpr A2Bowghnthe ésnclmm!l\ diessen end:}u@z gome 70 pm
diamo th% Ig)éan? ggzteh gé]ets gs %x%cragfrl%(:h%mfﬁl%leg adnﬁlglg Lﬂq,fﬂ \}\g% B, in size.
addltloalb ftigs kiiéﬁlolﬂﬂ@dwﬁet phided ety thesdubgikate lidwenomdEonaoled Sﬁin)der thereby
pl aced 1?3‘5? t| guous abr asi v? particles was bonded

prowdalgéwé%ﬂlra P oWFY 75 RE R Rt & YRR igpon) i pet fed on top
of ano¥Rf 'dﬁﬁﬂoﬁﬁsopxﬂhérh 'asﬁlmgﬂicféel@tpldt&FbM@cﬁ) ONg IRARAS MRS excessive
where abrasive particles are brazed onto both sides of
particle faiching (o gsrgreaisotiaerS %e hp vdivmemf apkegive patiictesitoushing other abrasive
partlclgjl;tzle lcﬁs%x%{ltﬁ eﬁ%g? netcgr- %% (i’e sg%aﬁ%ng t efrglergl%g dlplr az con§1t10n1ng
applicatiogs, @s abs aaalyBut touchmg partlcles effectively operate together as one large particle

that behaves differently (e.g., cuts deeper and wider than its neighboring particles) leading to an

inappropriate pad texture.

Dresser Description Relative Diamond Concentration
(%)
100
(about 86000 diamonds and filler total,
placed in uncontrolled fashion)

(about 28963 diamonds/inch?)

Benchmark Standard

Single sided, brazed, SARD™

pattern with diamond (FEPA 10

SGA-05-067 | 100/120 mesh subsieved to -155 (about 8600 diamonds total)
pm ;—139 pm, 4 diamonds per (about 2896 diamonds/inch?)
mm’°)

SGA-05-184 | Single sided, brazed, random 77
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particles were brazed onto one side and inert filler
particles (e.g., zirconia) were brazed onto the other
waeeae/03@®anpl e 3BNi 2 (Aneri can Wel ders Associ ap€DIS2007/079154
desi gnation) braze tape (Vitta Corporation, Bethel,
CT) was applied to a four inch dianeter CVWP dresser
preform (304 stainless stee %_and aroller was used to
renmove any air bubbles. The tape thickness was 0.007
0.0001 inches. Vitta adhesive (Vitta Corporation,

BeT el TG o Rt gf " ?A‘[B‘% ape (Sl B0 TE
tacky an 0/ 120 [
mcr orretE g)ﬁ HDESS ljgsﬁéc?rg ers) \ %bg%t 3§ﬁ8{aﬂlgngs§8é€a
braze s Ui ! ahexaaonal cf encil— The coated
pr ef orm vsé’%zgl%%?fl BHZ%‘EI SétﬁSC over ni ght, andjghen
ndettery Jeth figrpendy
SGfAk 0653?8# i 1A041 48 meglf %%ﬁle?ﬁiﬂ'tﬁagag, J%E?%chﬁnrﬁfﬁ?ﬁ%))
out - of - f|luat hE®sumf | ess t han about 0
produced. It wll be appr®ablatied t hat the sane exanple

The BRREE" sttt Sa G0 B by BF s ARpes1tiogrngns chout 90%

lower Nh&! BHRr %‘éhrh&ﬁkbr RE& QIO 4:6A8ls| SERLOZOIRAY arfdo ] PPRREd @Bsigned to
Madi son Hei ghts, M) powder (< 44 mm) with 510 gmof a

deternfingyith¢ vedfect dpdi dlamon@{ efoncayithation Big eafete ﬂe@ew\{rtya with SGA-05-184

emplo%nr %?:{n% dg U g ?Sﬁlﬁlﬁ% L. %‘ (%nfj84 sgdnaogrzenyatigl{ Gy kseiﬂg closest to the
§ nas ess”steal contai ner UALPT “a unitorm

particlp @siicenttatsonf afi the denchivarkp dst withas yidiihg €t gastide-fomaliing4peaticle and

stacklxigsll%glgts §¥ H@Cﬁa&%ﬁgd Qt antst)lg{ncfg)g%gltrstfﬁ(g}lﬁ% }%ea%{agrent) in light of this

dlscloﬁllré CéWém GE drel$t8s GAAME HuP rt@ft\%rﬂ% MRS tidukarfdl étﬁé’sweaﬁﬁtlélgﬁger square
fired under vacuum{(< 1 in a furnace at 10

inch (d.@r 13000 wianeands/incit)e or kighdrt die tesbraselts, Shavwralesdelv paileble 2, indicate

lsted of. t refor tha tin den
that de(ggczr%mtg engmall}f :f]oeg O(P }céezse (@3 4L an ecgvleV gan( Efs tsiggﬁecantpy reduced at
h]gher@iﬁlﬁ@l{cﬁwrﬁﬁntraﬁ@hh &lhereGhg di\@ﬁonal@ plkd @ﬂedtl&eftyhﬂadﬂ:ﬁr(ai ﬁﬂ @®BARD or
ze surface to rm e it

hexagqpé p]a)tte%én %ﬂcg@éaceo\ﬁl %%er{ll%{g]werg QE%leéeasgxgEgy\fnégg/ Hloher diamond

conceﬂ?ﬁﬁ@ﬂsodlﬁlbe SkRBEd! for Henha r\iﬂtﬁ"@l%lf%ﬂ@iﬁﬁgh'@ fbdsy Ncﬁé {HaBOIRR stands
under the same conditions initially used. The braze

for magesiafrramavel rated a0 3H W96 stands oo rWisleint WefedNammitormisy.teaeh of which
are rel&{\g O{Hheu’%}ﬁn f,ég%r;%&g@d furnaci ng, this dresser was

I gul roma counterpart that was

-

f abri qat edDbassapp! yi| MeladivanoRélatice 2 Beka€ine Pagticte tlack}'
surfage with a MRR | WIWNU | Count (@0.3um)
Benchmark 1.0 1.0 1.0
SGA-05-067 1.1 1.0 1.6
SGA-05-184 1.1 0.8 0.9
SGA-05-187 1.1 1.2 0.9
Table 2

Based on these test results, various dressers configured in accordance with an embodiment of the
present invention were designed. In particular, and due to higher packing efficiency, a
hexagonal array (such as the one previously discussed with reference to Figure 5) produces more
cutting points per unit area compared to a SARD™ array. Thus, in order to maximize the
diamond concentration, dressers having two diamond arrangements were designed. The first is a

true hexagonal array which yields about 47,000 cutting points using 70 um diamond (per
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hexag

waxaspsadl. Exanple 5 Follow ng the identificap¢DnsSmbr/erois4
ceramc material such as zirconi a,

chrone braze,

by ni

onal

ckel -

stencil .

't will

be appreciated that the
sane exanpl es can be made using the dianmond from

t hat

is not wetted
it was feasible to apply the

braze with di anond ( FEPA 101(5/ 120 nesh subsieved to
-155 microneters + 139 microneters) on both sides of a

st ai nl ess st eel

back and furnace it.

In particul ar,

O eRand Ey FgA@M ? %{og'gln%ﬁts‘ba%c? 8111 alle gaflgt%?]xﬁs%ﬁg?r\%th the grain

Examptl%@) ned. Brazewas app to one side o
center poiafsaamdoarizedt 0 bot h si des of the second preform
'am)Td were placed in a desired pattern. Both green
Mre furnaced at 1020C. The resulting tool with
hree @Adi@iBhets Ol SCNE)S/Va@Co?Iﬁ:HQﬁ&JtMymMétQF t edide! MSemiconductor)
_particular, the tool was cu where the center was
Oxide/§ ungsteni GMReossstes W arh éssiedg éle twﬁ resglig prgshown e thegbgbles 3 and 4
i v Thr
below.‘é‘fl’%%é@lgn -68 §A§§)| a rc@rg(ﬁtrl&%p gst%lﬂ%‘n QH{I éflavuflé/gtgltrhgr? tg'%lgtant?ak?ﬁﬂtof about
3005 diamghds- $erdeq1tar@zmd1 pshptved Erempildeds FEivel dhaghl itavutperfayfned the

venchrh ket e DSBS T o S0 R L B RO e and

better drit@rMRD(t M) dressers were conpared to a benchmark.
el ectropl ated product.

The benchmark was a N ckel Bot h
598196 seanan fliablee 3 and & QPedeiany Tungsie cendiianessivathysmaller diamond

: e n I g 0
e 30l | W Ty BASES 00 A0 SRR RImes
benchnravk clegsseratwithnisighe remeeal tri@nbdtiek uniformaty, ahd lcbmparbblk efsfect. The

v RGBSR b AT S SR b o 1

concentrBGdrH6HeS o M CRnIRHbRITPRE, thﬁrhﬁ)og linfbnal/ARhT)aNges

signi f| (‘ant Ly, wt h sone di armndq aver 100 mmin size

Xi R@‘“ucsnnrl nnf N thno
. ! prav i e ‘BiaﬁetTEos (16K)
substrgte I a nonfcedrplfed nmer [gkeDywipRo V1 fi6g
ubdesi r abMe r eduldt s wasiich Sestparn t fatdre | sYeioki n@ (e. Gount
where pne diapond |s plated on fop of |anot her Bi a ;T,')
QLY Coifhia; ! | I DAyt cl e Le Pl ated, dnaton Of, 2 4
di-amend)—and/ 3rPla@~"\(r\nccn Ve Nnarti r\I et ouchine /e o
SGA old _["8GAS-8Y [ Brazed I "I Loy [Crsea 57 V17 269
U' C(J.L.C tiTralrtT P70 Uy V.UI Ul F D |94 (J.DIVC IJ(J.ILI\JI TS
t ouchi hg ot her abrpsive am/iao cles). Such uncontrolled
isBA_84- peuialos-Bé € sRALT NG | BT obl emaki ¢ | i fspad so 20
condi tioning applifation ,85@,3 two small but touching
particles effectively opetsate t ogetherr as one | arge
particle that behaves di fllabteehtly (e.g., cuts deeper
and wi der than its neighboring particles) leading to
an Tungsten Testing Results
Blanket W  |Blanket TEOS| Patterned
(4.5K) (16K) wafer
- Conc. Size MRR | WIWNU | PC(@0.5um) | PC(@0.5um)
Conditioner| ID Bond (@inch?) (um) Pattern (A/min)| (%) <12% <125 <50
Be"clhlmark Standard Cegr‘c‘g;‘t‘; 4| “50” | Random | 4200 7.0 60 ~20
FEPA D76
200/230
SGA 3622-505- Electroplated| 23885 'S‘:lfs’}eve i1 | Random | 4757 | 26 69 20
-85 pm
H65 um

Table 4
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I nappropriate pad texture.Table 1 The SARD(tn) dresser
SGA- 05- 067 has an abrasive grain concentration that is
W@bman3dd02o | ower than the benchmark. The SARD(PE¥/US2007/079154

dressers SGA-05-184 and 187 were designed to determ ne

the effect of dianond concentration on wafer

defectivity, wth SGA-05-184, enpl oyi ng di anonds of

Exanpl e 1. SGA-05-184 has a concentration that is the

cl osest to the particle concentration of the

b?ﬂ%h ac@b’xrdal‘{@et\pl‘ﬁmmey {:xﬁﬁcgﬁl Qnttcﬁ*ec resent invention, a CE]MP dresser

particle- touchi ng-particle and st ac g Issues of the
having)ﬁnﬂ::hbrm% padidies 1n|caa1etat1v¢19 hcghmoecﬁntmﬁommsg vgredtertban 4000 abrasive

i scl osure, such as dressers

particl?@@lﬁaﬁﬁ s el {’%llg%g'{‘é%ﬂ}a%@sadﬁﬂmﬁWé%tﬂ/EarBQPtSPfLCI““@s(e g, no

abrasiRe pad A" frel RELhIAE- dher BRHR ‘ﬂ)hﬁﬁﬁ:@)dsﬁﬁlﬁ§ I'Hegx)rablé) performance in
hi gher. The test results, shown below in

conditjondiedAYIB padat Indee spacifi e, tlees,lp@@pantmge sp@mg)wswfclhetslemthan 2%
by vo e %ng)rggxgﬁ gaﬂlgép ape oshlcglrﬂlgf |5 e‘rimt swe l’ll'ggles awhlle in another

i anon oncent ra 1 ons ere AnoRus Ar%e
specifi Sedaeaf;tlesseﬂh;m Alaebdsiyapaititled eﬁ%\lﬂ@lchrnghﬁhﬁgﬂnﬁﬁlv@pirtlelém Higher
in accord e wth an enbg |man of the pres

volump RUSERiF gL OWGICH= 5 A 31020 YR GRLER e Bowed, depending

on den@hidt 6M@6 partighilaCaip®dtRn. W th smal l er di amond si zes.
Not e thaF MRR stands for material renoval rate, and

ViEaRIRles8 ands for Wt hin-Wafer-Nonunifornmity, each of

c et atiz\ 0k, r s qt.ested. )
e e RO B o8 R £ IS s
430 steialeks giaeledianondcs afed@ited imExdampie Entyad nmanfactofedt dveording to the
resent invention were designed. In particular, and
fonowg‘@é’r?‘:&dWther packi ng efficiency, a hexagonal array

(5UGhs afe SUlECIONS NERYA @Y ehYireding pURine Auithdens ek &/ @B%8minants or
to Figure 5) produces nore cutting points per unit

oxidesahat gow'e ipaliegpod edbesHmmBbicy! Rigtingy. Thus, in order to
{%);th' tafts ta.% eindl A0Rel %&%ﬁ@& fa t%ﬁ& lgc[y?ds s?tﬁ%%{ig ay rﬂgl-conductlve

i‘fanond arr angene ts wer e T st
solid bauriges thek@agopialingdn degiredfaieahonlyel ds about 47, 000 cuttl ng

nts di ampn er Exanpl e 1). The second
%3 IP5°p§73\ Ef(tfl%l 08?tg§1f‘1@r&’i€%?g%é’§§8n%§'ﬁgg “hexagonal array
V) tPhrté e sgbraéreCiitzBhitaPP i thé nlcRAGN&INERMIutiEX,adeBmés YR the aid
conditioners for CMOS (Conpl enentary Metal Oxide

of specadly; ERAERIIASSfS; Oxi de/ Tungst en CMP processes were
%?%%%uncﬂﬁ@e bEShmbREY pladdfn e ohBetith haBh®Re 3o BOGiamond

plated (the diamonds are normally held in place by gravity);

6) Nickel metal builds up around the first layer of diamonds in contact with the surface,
lightly tacking them to the substrate;

7) Diamonds not sufficiently tacked are removed from the tool and all remaining
diamonds are removed from the plating bath; and

8) The part is placed back into the plating solution for further metal encapsulation around
the diamond. The metal bond is allowed to build up to a desired height past the equator or
midpoint of the diamond so that sufficient mechanical locking of the diamond is achieved on the

steel body.



bel ow. The SGA-05-68 SARD(tn) conditioner (SGA old),
having a grain concentration of about 3005 di anonds
w@eos®spsar e i nch, showed nore defects even thopghus1007/079154

out performed the benchmark dresser (having about 28963

di anonds per square inch) with higher renoval rate and

better uniformty. As can be, seen in Tables 3 and 4,

Oxi de and Tungsten conditioners with smaller dianond

si zes and accordi ngly higher di anond concentrations

B A P B O o R Do e B8 PiSented for the
purposgas daillafstation elnd adescriptien b elih ahmat kntdndedi te $s eaxhastigel or o limit the

. Table 4 is. a_.di appnd coat dr.esser, having a low . . ..

imvenl o g PPE G BTBGET BT KOl AR aer {1 B e Hole in i

of thi28ie8loglira sl sdténtiehMat theakbpe 3f thabhwnddihué linded nohby this detailed
accordance with one enbodi nent of the present

descriptigye R rather by bgplagneapperded gicty fine abrasi ve
particles in a relatively high concentration (e.g.,
greater than 4000 abrasive particles/inch2) and wth
the abrasive particles having a mnimuminter-particle
spacing (e.g., no abrasive particles are touching
ot her abrasive particles), yields desirable
performance in conditioning CVMP pads. In one specific
case, the inter-particle spacing is such that |ess
than 2% by vol une of the abrasive particles are
touchi ng ot her abrasive particles, while in another
specific case, less than 1% abrasive particles are
touchi ng ot her abrasive particles. H gher vol une
per cent age of touching grains (e.g., 5%to 10% by
vol une) may be al |l owed, dependi ng on demands of the
particul ar application. Exanple 8 The conditi oner
SG 05-265 (Part Geonetry: 2"dianmeter x 0.150"
t hi ckness; Substrate: 430 stainless steel; dianond as
descri bed in Exanple 1) was manufactured according to
the follow ng procedure: 1) Parts are sufficiently
cl eaned to ensure the plating surface is free of
contam nants or oxides that could inhibit good
adhesi on of nickel plating; 2) The parts are then
sel ectively masked with tapes, liquid stop-offs, or
non- conducti ve
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solid barriers to obtain plating in desired areas
only; 3) Proper electrical contacts are nade to the
wa@ondiosisoner; 4) Parts are submersed hori zont aPb¢US007/079154
the nickel plating solution, sonetinmes with the aid of
speci ally prepared baskets; 5) An abundance of
di anonds are placed in diregt. contact with the surface
to be dianond plated (the dianonds are normally held
in place by gravity); 6) N ckel netal builds up around
the first layer of dianonds in contact with the
surface, lightly tackingdihgmg o the substrate; 7)
Di anonds not sufficiently tacked are renoved fromthe
t Wbkt iapldiregd isy emai ni ng di anonds are renoved fromthe
platlng bath; and 8) The part is placed back into the
j.atin ﬁ)gi tfof ondii@bn lﬁgrﬁ N&erfi®i %e&aﬁ@ﬂs l}élzﬁﬁﬂlﬂl‘ﬁon (CMP) pad
aroun t annnd nmetal bond is all owed
comprispngt 0 a desired hei ght past the equator or nldp0|nt of
t he di anond so that sufficient nechanical | ocking of
tehupppramsmdes kavingr fineddendasecapdside; Hldy . The

fore escri n of th ments of the .
RGO 5B SBH G SOURERE TPl M (e aeeidgpeond sides ofthe
i 11 ustggbdromemBEr B8 GhdtRtHoRD, ardt atilgasn95%i (BY enigd) boOtheeibrasive
exhaustive or to limt the invention to the precise

form dqagcqlqsé@ue, indgRendgpidy, RipaRicleczs o Mgs thap |35‘?‘}t§ﬁ§m&‘i°8’etels

? \%]z;rlelg:q %l:ohegsg%m ?ah@ts{\]/h \S;p@%tkq? o lﬁglgcélrl %iltmnt %tld g]ﬁ:&{?ﬂ ggant ﬁliJout 4000
det ai | %% ﬁ@ﬁﬁftio@ésh aﬁr@stl%eﬁarﬁé’leé/&%uﬁﬂeﬁﬂﬁnd an inter-particle

appende to CLA What is clained . A tool

for conpaiitg onithey sabghrdially alo @I@@ﬂn‘empamcleplammuplzagmwr abrasive
(pr)éﬁad conpr|3|ng a support nenber having a first

si de é second side; and a plurality of abrasive
particles, coupled to at |east one of the first and
secondtei delsobélainhé veheppomt leasniBs (by waightt &l thb@hdsive particles

v e Db LR B LK

about 85 mcronmeters; wherein the tool has an abrasive
parti cie wenskelhital i valrergh ag) feastt £0% t(hvamweahoudf #HeADBrasive particles

have, independently, a particle size between about 15 micrometers and about 50 micrometers.

4. The tool of claim 1 wherein at least about 60% (by weight) of the abrasive
particles have, independently, a particle size between about 65 micrometers and about 75

micrometers.

5. The tool of claim 1 wherein the first side and the second side are substantially

parallel to each other.

6. The tool of claim 1 wherein the inter-particle spacing is such that less than 5% by

volume of the abrasive particles are touching other abrasive particles.

7. The tool of claim 1 wherein the abrasive particles are one of clectroplated,

sintered, soldered, or brazed to the support member.
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abrasive particles/inch2 (620 abrasive
particles/centineter 2) and an inter-particle spacing
waeooslhasosubst antial |y no abrasive particles aP@r/us2007/079154

touchi ng other abrasive particles. 2. The tool of

claim1 wherein at |east 50% (by weight) of the

abrasive particles have, ingependently, a particle

si ze between about 45 m croneters and 85 m croneters.

3. The tool of claim1l wherein at |east 50% (by

wei ghtyp0foof B Bihas iwRrdalild ahasived¥icles NEePEROENS lthe support

a particle size between about 15 m croneters and about
memb&Owith e rboarsteealloy that cPhiging @atickst alkayahaving aphepivin ggpount of at least

st _abqut 60% (by wei ght) of the abrasive particles

abm“kgﬂij?Q%Ependently, a particle size between about 65

m croneters and about 75 mcroneters. 5. The tool of

cd.ai m Thenmver ef rldilel fwhesdin shedebraside phrticke con dragedido de support

substanti al | argllel to each other. 6. The tool of
e b Bt b 5 s 18 o s VBBl By one o
the abl3RE pafitfestifiathoddd Md J@ktbitRilI9falltdTehafirfsé et Ramdtiselekosed is in
are touching other abrasive particles. 7. The tool of

contact With helbrogieg allay- t he abrasi ve particles are one of
el ectropl ated, sintered, soldered, or brazed to the

S E(P POT trd BSH €S Braind NE \K/]ge%in OfubGth @4y LalVBE ibPastR€particles have,
abrasive particles are brazed to thé support nenber
indepentlértilyaarbingez ipagict dpeging hetweeroaboai Hsangd ahpetid8D nzirtogigters.
havi ng a chrom um anount of at |east about 2% by

| gty ool BE15:0 ke MOREAL Bpdclte RBERReN Sbout 10 and
o5 21 cTsctogh 8O0, Sheflr P irket AL Bpaclfs Bl Gbout 10 an
about b§@micagnéatbisoy, and bet ween about 1% and about 60% of

the surface of any one of the abrasive particles is

expos and, subst ant,i al | [l ,of the rface t [
ngﬁ SO &@8&8’599@ ﬁnbeén(%n%ﬁgﬁ?r ?/\}Alafar#etr lﬁ%(?‘ E}/ zlal%glﬁé agl gf/’f_ﬂatness of
less tha®abolin@.00D alch @50.8 Inddromatewher ei n substantially all the

abrasive particles have, independently, an
I nt er-par

ticle spacing between about 10 and abaut .480
1 orbteeiogl Of giaimHeWEGER (Bt Prea mP i EPr et 1o Sreater than
about 1%@%&%&@%&1?1;%%@ NS sh abR&L¥ERAcBIQMImERrANd about

Cro
14.  The tool of claim 1 wherein the abrasive particles include at least one member
selected from the group consisting of diamond, cubic boron nitride, seeded gel and aluminum
oxide, and the support member has a shape selected from the group consisting of circular shaped

disk, cube, cuboid, bar, and oval shaped disk.

15.  The tool of claim 1 wherein the abrasive particles form a pattern comprising at
least one sub-pattern of the group consisting of SARD™ pattern, face centered cubic pattern,

cubic pattern, hexagonal pattern, rhombic pattern, spiral pattern, and random pattern.

16.  The tool of claim 1 wherein the abrasive particles are coupled to the first side and

the second side of the support member.
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12. The tool of claim1l being further characterized by
havi ng an out-of-flatness of |ess than about 0.002
WO pR/0§d802 8 m cronmeters). 13. The tool of clai PeLUS2007/079154
wherein the abrasive particle concentration is greater
t han about 10000 abrasive particles/inch 2 (1550
abrasive particles/centinetgr_ 2) . 14. The tool of
claim 1l wherein the abrasi Ve particles include at
Ieast one menber selected fromthe group consisting of
’/armnﬂie gglb(#]fcclgglr Povhajefnrtjh %braﬁ@@ﬂ%ﬁclgée hre%q?l@a WHHRUTR side of
x i"de, e su as’ a shape sel ect ed
the su}ﬁp’oﬁjn’l’nérhbergjyahmmetahbmm amgthofsecond sidt af the lyappodt rdésker has the metal
cubo d,. bar nd oval shaped di sk. 15. The too
“””tg?f@1QFﬁPf'ﬁﬁ@?@?ﬂcgﬁe abrasive particles forma

pattern conprising at |east one sub-pattern of the

grHUP TNSbHISG dgmOl7 VARG taplurplity to inert filtee @atieles ereecbupled to the

cubic_pattern, cubic attern &exagonal pattern,
second Hemef tae EﬁPP@ﬂﬁ“ﬁ§bp¥ meialgndy  and random patt ern

16. The tool of claim1l mhereln the abrasive particles

afe Coppl 6l drelaiha 7 Whedin b dRtABEnd BQ bLeaNey.si de of

t he support menber.17. The tool of claim 1l wherein the

abr asi ve partlcles are coupled to the first side g Q{

tHe subpdee! ofechiier] wheredheme) bonshins adnervrios s@isghyaze tape or
bnme@ﬁﬂe of the support menber has the netal bond thereon

t no abrasive particles. 18. The tool of claim 17
wherein a plurality of inert filler particles are )
cdlupl ebhettooltdfelaiie B rvchersdin e braze KapeHy S@@e foibastgenatigsyp of openings

therelwl‘gllrre%‘glg%)]%emn§ or %caglgé mg?e Abr%&veﬂ?ﬁiecmt %‘%ﬁe cgli tgat:}gﬂﬁ -firing, the
abrasiV @ik Ebrtrh&grﬁiht;ﬁttel’ﬁan‘istdmlsllﬁsmnlecmnhmpattlstrarbfe)pelﬁlngsr aze

tape or braze foil. 2 1. The tool of claim20 wherein
t b t h
Ve o e bl R dhs s e B e PO B paer

of the %ﬁfu@%bﬁﬁst%rdf ISAIRO™ heti@h nfacéctbﬁhfbréchﬁiblcgﬁiﬁémt t:l[blcn Patteih) dhexagonal
abrasi ve grains forn1angra|n pattern substantially

patterns irhgnbig patiern, |$RIry PREEPANGH 4§9. 22. The tool of
claim2 1 wherein the grain pattern conprises at | east

ofe sub- RRY tRF NedRflitohRig 0k OsHenREHN S étaRRalo fplpAFREA o) (CMP) pad
pattern, face centered cubic pattern, cubic pattern,

compris@gagonal pattern, rhonbic pattern, spiral pattern,

and random patte
a metallic substre:lte havgng a first side and a second side;

a brazing alloy; and

a plurality of diamonds brazed to at least one of the first side and second side of the
metallic substrate by the brazing alloy, at least 95% (by weight) of the diamonds
having a particle size of less than about 85 micrometers;

wherein the tool has an abrasive particle concentration of greater than about 4000
abrasive particles/inch? (620 abrasive particles/centimeter?), and an inter-particle
spacing so that less than 5% by volume of the abrasive particles are touching

other abrasive particles.
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23. Atool for conditioning a chem cal nechani cal

pl anari zation (CWP) pad conprising: a netallic
waeamshs@be having a first side and a second siBET/US2007/079154

brazing alloy; and a plurality of dianonds brazed to

at least one of the first side and second side of the

metallic substrate by the byazing alloy, at |east 95%

(by wei ght) of the dianonds "having a particle size of

| ess than about 85 mcronmeters; wherein the tool has

abr h
Bsar DROECLANERELS aﬁ%ﬁﬁﬂéﬁ%ﬁ‘%ﬂa‘% GHBALH niel@lloy having a

- chrompat dcire Sf atdedst atene?2%dy, weaghd. an inter-particle spacing

so t hat Iess than 5% by vol une of the abrasive

‘ﬁ)'ﬂ%t It g@} tg? %ﬁ élf%]nc ggr\!‘a}] errglﬂl:] %B&g s aagelz ﬁgd%c? FJ 8% g side and the

secon O & thematalliccked. al | oy having a chrom um am)unt of at
| east about 2% by wei ght. 25. The tool of claim23

L

metaufél cﬁﬂmﬁéﬁe\m@h@ Ao Phﬁlddchéléﬁwﬁ’& sidé of e azedlit Qisk hes fhierbsdzing alloy
of the metallic disk by the brazing alloy, and

thereonheh@sb@n@n@i de of the metallic disk has the brazing
al l oy thereon but no dianonds. 27. The tool of claim

257 V\’heﬂ%' tBolh f@l“ﬁlaid &Merelfn d ﬂ@failtyf ofl th&k iR pdrGél@Par@beazed to the
brazed to the second de of the netallic disk by the

secondusideofithe mketatlic. diskghy tﬁhbratzmelall@xf cl ai m 23 wherein the
brazing alloy has a precursor state of braze tape or

bfga z€ 'fh%l tl)ol o%%}an};hz% &I%?ém Bl tﬁ‘.l:lf’}lll %)%/ ﬁ'é@%r ?écﬂrstoﬂ @tatk%_r(ﬁ‘%%ze tape

pe or braze has a pattern o peni ngs t herein,
orbraZbeﬂ each opening for hol d| ng a singl e di anond
therein, such that post-firing, the abrasive grains

L%{ {n e ?ﬂ%[-}s | 1206 8% L r\‘Nl\S%ueEr? %rl]a%altzgl Apg of 1)1[&!: f’gﬂt ﬁag atpla&ern of openings

grain

thereir O le8&S opdninge &sit h(ﬂﬂlﬁgS&me@lat dlahﬂncbfhetdiﬁ; grchuhat post-ﬁrlng, the
consi sting of SARD( r&? / pattern, face centered cub
frefuysta

abrasiysagraigp forne g BFain b@é&@ Pl GaRikaT 1 e Rattamn QiHfpRpRES, Wherein the
grain PHAEEhprREY 4t ¥asP@icl £bpaREH of the group consisting of SARD™ pattern, face

centered cubic pattern, cubic pattern, hexagonal pattern, rhombic pattern, spiral pattern and

random pattern.

30.  The tool of claim 23 wherein the inter-particle spacing is such that less than 2%

by volume of the abrasive particles are touching other abrasive particles.

31.  The tool of claim 23 wherein the support member comprises at least one member

of the group consisting of metallic material, ceramic material, and thermoplastic material.
32.  The tool of claim 23 wherein the support member comprises stainless steel.

33. The tool of claim 23 wherein the tool has an out-of-flatness of less than about

0.001 inches (25.4 micrometers).
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random pattern. 30. The tool of claim23 wherein the
inter-particle spacing is such that |ess than 2% by
woelosnsssef t he abrasive particles are touchi ngPOL/II82007/079154
abrasive particles. 31. The tool of claim23 wherein
the support nmenber conprises at |east one nenber of
the group consisting of netg/lic material, ceramc
material, and thernoplastic material. 32. The tool of
cl ai m 23 wherein the support nenber conprises
sipi nl £sg.HLEGhr n%%ufa&lﬂﬁné QOkooPffof lcdhdRiddngMaeEiRinticd] NBechanical
tool has an out-of-flatnesSs of |ess than about 0.001
planarizagdre@NIREpad coimprisingthersieps 8%. A net hod f or
manuf acturing a tool for condk}iogin a CEFU1%a|
nfe¥id HigcauPPTEEmP sy g 2feims)desa aégﬁ%ii PEFY he
ste of : providi a ort r hayin L LS
R R e e e R
par ti Gh&sbdrQvitd a meas bordNenddt 1é43€93% 5y waigtt) D€ clendbrasive particles
si des of the s&ggort nmenber with a ne%al bond, and at
| east B8oeipdapengendniapagicls fige oftiess Shapebpul & RICEMIEFe
i ndependent |y, a rticle.size of |ess than ab
Erbee el RS B S SomafE et Rt of sreae
an abr@gi RuPaddo HrRiveQRBRIMs/iAH2 QB2 04br i RAp LlicléNe@Rtimeter?), and
about 4000 abrasive particles/inch2 (620 abrasive )
par t i cineisfeceatticlretpeing)so that subsiantiatly no phras|ve| Rartighscarp douching
so that, su | al no abrasive particles are
touchﬂﬁgﬁgpﬁéﬁggéﬁgggve particles. 35. The nethod of
claim 34 wherein coupling the abrasive particles to at
| #ast Tireenethod bigclsimd@bs whéreinhouplingbe abrasinbpartiolies to af least one of

.retal bond co i ses one el ectropl at i i ring,..
P A e e QT R TR
brazink i k@RS pafticldd € SURRDSHe JTeidxides oBthe sifyrivathbe. of

cl ai m 34 wherein coupling the abrasive particles to at

| east one of the sid f the su rt. menber .wt
Sl ovmebehfroiss ShpRarin rRUaBs SURyRe prt et e lgsgt one of
the sidat of @@ShppRRan&hbdriathSd Aedl BindtdagmpsisdnRiingetaBlasie phrtidles to at
brazi ng aIL&x, the brazing conprising: bonding a
¢

least obe afthg gidf:s; ¢ gipgert m@gg)pr witk a@fazil}g@llgy,db@?r@png KRmprising:
SURIPLL TETPeLL POSlA ORGS0 A5 UG Bt Lk 65,0 o
p&)rsgti.on%%dabrasive particles on at least a portion of the brazing film to form a green
part; and
firing the green part and subsequently cooling the green part to thereby chemically bond
the abrasive particles with the brazing alloy to the support member;
wherein the brazing film is at least one member selected from the group consisting of

braze tape, braze foil, braze tape with perforations, and braze foil with

perforations.

37.  The method of claim 36 wherein positioning the abrasive particles comprises:

applying the abrasive particles to a plurality of openings in or on at least a portion of the
brazing film, wherein each opening is configured to receive one of the abrasive

particles;



firing the green part and subsequently cooling the

green part to thereby chem cally bond the abrasive
w@2008i08d8es Wi th the brazing alloy to the suppoP€T/US2007/079154

menber; wherein the brazing filmis at |east one

menber selected fromthe group consisting of braze

tape, braze foil, braze tapg;wth perforations, and

braze foil with perforations. 37. The method of claim

36 wherein positioning the abrasive particles

Cminsﬁl%: cg%ﬁfﬁgﬁ('f&% LNeesROS 3Rk Pafhdh tdnd! BRw! Borlout-gassing during

plurality of openings in or on at |east a portion of

t he brlazing film wherein each opening is configured

to receive one of the abrasive particles;wierein the

opgni n forma.desir rain n far .
B8 ool RGP Bk ML R sty o
openind3&i et ¢h apglsya pgtibhef thbbaging €ilpavmpritess to a plurality

of openings in or on at least a portion of the brazing
5 f apppyig afayesefsdhespys ty iahlgas ohapastionof thel hegingdilmo  at

| east one portion of the bnazing filnl_pogéglo Lq a )
pPestEREIE 2 plarereené GHigRicemAYsiag af Eadt® ROTYY o4 1BR P Ia%ﬁé’f openings
pIural&{%eg%@p&ggh&g&.gﬂithe | ayer of adhesive; and

he a Y

contacti ng rasive particles with the adhesive

t bureatghg tRebrRRBpAgSies 36th tHh@Ihegvd1Bebugh (&) denindd
wherei n positioning the abrasive particles conprises:

agflying adhesive to at |east a or&%ogrof t he &razin _

f39-m Hiramethpdiohalg MRV RrEPPHECH ReI BPESIVG BaTSIE FuTRILeS:
on the adhesive. .40. Th od _of al m.34 wherein

10 c"ﬂ{?ﬁ?fl?%@(ﬂ}eﬁlge gqozl‘téesals"tvaep Oﬁtz?r%ncl%i:tPeegra%lgg (aﬁ#mﬁegst one of the

S'aqgén@fdi&hﬁnﬁlgmw&asm ﬁcfcléé%m%ﬁé sfssify azing the

abrasive particles to both the first side and second
si de of the supFort menber with a brazing allo
e

] oy. 41.
THe nethrouetbed ef elrim 34 wWikrsineGorpireLithe abigsive earael‘%agq gtdeast one of
. parti ¢l I . €15 .
e s G it Sl Q0 Rl M PR n
second sidsbf thasippecomantet dith adkazinpealloypport nenber; and
brazing the abrasive particles to only the first side

15 OEI .t heTHc’eulggt%& 095%654 %grgint c%lelpling the abrasive particles to at least one of
the sides of the support member comprises:
applying a brazing alloy to both the first and second sides of the support member; and
brazing the abrasive particles to only the first side of the support member with the

brazing alloy.

20 42.  The method of claim 41 further comprising:
brazing one or more inert filler particles to the first side of the support member with the

brazing alloy.

43.  The method of claim 34 wherein coupling the abrasive particles to at least one of

the sides of the support member with a metal bond comprises:



brazing alloy. 42. The nethod of claim4 1 further
conprising: brazing one or nore inert filler particles

wo e0o8lssshi r st si de of the support nenber with PEEUS2007/079154
brazing alloy. 43. The nethod of claim 34 wherein
coupling the abrasive particles to at |east one of the
si des of the support nenber, wth a netal bond
conpri ses: appl ying the abrdive particles to a
plurality of openings on at |east one of the sides of

t he suppori nenber., erein,.ea openi ng._.ks _conf i-gur
ApPhatbg abgrige B‘Ftlflﬁ%po qg’?f‘@e‘%@g?ﬁ%ﬁ h Rl Sgades of the
openi ngspdrOmBnihetleehéel @dchi Speigt Br Configdred Tioerereivhiatie of the
of claim 34 wherein the inter-particle spacing is such

t hat |absasivelpartickss by vol une of the abrasive particles

are touchi ng. otFer abr asj ve. pajgti cles. 45. The nethod
oWherpiziths epenifgs FamR 4oHESG BB PAYY™an out - of - f | at ness of

| ess than about 0.001 inches (25.4 mcroneters).

44.  The method of claim 34 wherein the inter-particle spacing is such that less than

2% by volume of the abrasive particles are touching other abrasive particles.

45, The method of claim 34 wherein the tool has an out-of-flatness of less than about

0.001 inches (25.4 micrometers).



