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CVP PAD DRESSER W TH ORI ENTED PARTI CLES AND ASSOCI ATED

METHODS FI ELD OF THE | NVENTI ON The present invention
woeb@imsssigeneral |y to devices and net hods for BEE/USM05/035046

connection with dressing or conditioning a chenical

mechani cal polishing (CW) pad. Accordingly, the

present invention involves the chem cal an teri

D ENR oA IRBSSER AR REE S L AR OV, A S ORATED

mechani cal process (CWP) METHOBSMe a widely used

techni que for polishing certain work pieces.

Particul ar|l t nput er manufacturing i ndustry has
FIEM&Q.F My on CWP processes for polishing

Waf @S Odent il B dSrelafds| defQlly @) @S/fces Gbi@hdethodsBéralse in connection

and m'xtures thereof for use in seniconductor

with dmjss’;im@oﬂ amditBwite picimiedl mechined olishine HeMR) pyd. checordingly, the
' t.h f ' . at i de f
pregbtp Rt s e 6 pRHRk R hE ShRRCAdaRE e T1OM B

pad is added a chem cal slurry containing a chem cal
sol uti on capabl e of breaking down the wafer substance
-.'- th INVENTIONart i cl es which act to
physi cal .y er t : Bnique f
Corgheitsn iy SRS e OUET M e FiaSh b epfniaue for
polﬁldi%ﬁg cehgfivicak pideds. brmﬁanm;a lthef emomeeren@rifaturorg intestry has begun
waf er cause it to be polished in. a desired nmanner. O
to rplarherwll e CMhBiocessessior golishnggtiaters qf coFamyG: g@ﬁf’ﬁgglass’ quartz,
hj ' b Sk D0 Sndfotd: PEorRREGST S&h polishi
i L o A8 R ki S pelfig process

gen*efaﬁ?lyr@ailfehﬁli appBang thewedftneghinstn rotshgmad masiedtonag dpfablragganic
or snm

pores, which provide a friction force . . :
subgigneq RIcR 4 p@]é{ulﬁﬁt n& o{%lixf-epa&dﬁ fi?%qdeasc fnd?‘ﬁl Bfélirwgcopﬁ}%%a chemical
SOII?[LJH &gaﬁlg of BRdr AU ohA thdWRafeBilistdndgahd AioiaeuR0Eabasive particles
e pad's spinning notion. Therefore, it is inportant

which aketephiykiealtyogrodé thetveaferatirface. f Theglwine isponppealiyidded to the

.and eep t fibers as.erect . ' .
i 805el SUSEED B PR R BR AL St ghe v s
it tdBE E@lisﬁ\é@ﬁﬂ abtSretigndnaeei ve new abrasive particles. A

problemw th mdintaining the top of the pad. is _ caused .

by &M paticulstirapirtinceto thearaiy /f Ig@ilé"é‘mgsa“@&’ﬁ%ds f}}egﬁﬁsf?ﬂ‘étlon of the
war k_pi.ece., abrasi u ' Sk '

oSS BNy CRARBLYE £ op TR Ao STty by o

meb i sidheasHR@rd batmatbpres, vehitti prewiledidinntion fruse swifidierf to prevent

t he d | ble to hold th b ' j cl f
thetrEi b o1y oA TS PERe RO 19 e Y B HSBL e ged By the
pa<? %{' g;gi%}lilng PRI R85k RIS RanttH kebiSihe 1¥p ShEBAY adPBEISDle as

possible, and to keep the fibers as erect as possible, or to assure that there are an abundance

of openings and pores available to receive new abrasive particles.

A problem with maintaining the top of the pad is caused by an accumulation of
polishing debris coming from the work piece, abrasive slurry, and dressing disk. This
accumulation causes a “glazing” or hardening of the top of the pad that mats the fibers down,
thus making the pad less able to hold the abrasive particles of the slurry, and thus
significantly decreases 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
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pores used to hold the slurry becone cl ogged, and the
overall asperity of the pad's polishing surface
woeawmesiiglepr essed and matted. Therefore, atteprprashasesso4e
been nmade to revive the top of the pad by "comnbi ng" or
"cutting" it with various devjces. This process has
conme to beknown as "dressing" or "conditioning” the
knogwRsSdtessinghgr ‘foppdisionmed vi (B nad d My deres<y dRgiges addiocesses
used far .t hi S ch | y ' i
5 0 4 BRSO SRR RS e PUAURS ot
cry@sllidé pariods,pach bediamoat padiokd attachad suia fatee, arsubstrate thereof.,
substrate thereof. Yet anqiher 's%f%gntage fth o of the pad
oBstnoier it vapiaes SR edeT G Bd Siesopr IS Fefimerd fife of the pa
Y . .
corf NS, AT Dl BRI it ek ke
prefatuidlg wdien chet paridedas pdy déeptyointdthe padiasthebnsums tepadhe

pad unnecessarily. Such premature.wear, r e he .
sy Shot gt B tePRGs Bt 1 SRR SO sl es o effectvely
polfsE Eh\RE L JRERC aVhiRRclisifg bithdlg, el dbid@veyparfidles act to refurbish the

abrasive ‘particles act to refurbish the asperities in
aspetities@ivEhep@MIP maddandhibys ereatatas optimebpolishingraNirerinegy.

environ t. .The e at whic d_j
oy TP i €S Bl el o P lcho F AR o he pad
whicH i tiR Y a8 QleRiiitahé AR oammfRturgfhetd o the shethet anl thiieaffect
surface and thus affect polishing rate. In general, )
polishingpatei $iensralathe petishingrajgeidhe Walgsinproppitional tothy diesing rate.
dr essi rat.e. Lo of I j '
OB Tl Y ar e B R IPEbysiie, AR BRI HiPleRyoty rough,and tus
dec@é’hf@e ﬂfédﬁlif@ﬁﬁftﬁ af thetpod shedi vaferm Aysuoh, dptinipinigitshétssing rate may
_ wafer. As such, optimzing the dressi raje
impraye pRlShpe| rRis Yty Ut adversiiy #&%IH&W&%B%W%? &g?‘% ng the
quat §; it i4 Besh i lahd xfethod
deal it &t i Sl st B 0 O iR eslabd kethods.
corfipnfddgu centrélalressat peoformamese ordve tf anhirve optimal dredgging tagults, with
achi eve_optimal . dr essi resul t with maxim zed
maginized dfeipnghind ]1132%1%3}9 ngyaa}outg ﬁPﬁwgo%pl i cati ons.
SUMVARY OF THE | NVENTI ON Accordi ngly, in one aspect,

the present invention provides nmethods and CVP pad
SUMMARY Qo AHEINYENKIONXor control ling CMP pad dresser

f . h d :
e R S R g

dreR@: Lh R RatRAS HorCUaRbBEWgICMR pad dfdssed perfommIRe. anodne such method, a
oriented into an attitude that provides anticj pated

CMR pidhinesaar is reveided waichsninloyss paiaiityodt superabippivp garticles each
d bri cati . : .
o5 PP A TEIR S L U SRS g e

per§@hafpd Elibrderibtie 98 g of tic€CMR ¢had deessee fabwieation performance. In other
Furthernmore, in another, aspect of the present

astieais ethe Poormanee ghaTr@Pvicl theipseat BV PRIqNECaR ptigHzefressing rate
anc? EIIGIF]%P% af%gré ﬁﬁlrﬁl@ﬁﬁoﬁf innB8Rt APebren sl BRABHONRIRY performance

characteristic can be an optimized balance of dressing rate and dresser wear. It has been

discovered that orienting the superabrasive particles in a predetermined pattern or
configuration can enhance and optimize the dressing rate and dresser wear. More
particularly, a method that employs superabrasive particles to have a predetermined attitude
can control the dresser performance characteristics.

In accordance with one aspect of the present invention, the method involves providing

a substrate, and then coupling a plurality of superabrasive particles to the substrate such that



di scovered that orienting the superabrasive particles
in a predeterm ned pattern or configuration can
wenb@nsetiand optim ze the dressing rate and dr 863/1S2005/035046
wear. More particularly, a nmethod that enploys
superabrasive particles to haye a predeterm ned
attitude can control the dresser_ performance .
the ghperalwesive parfielss areprigated i am aiditydetthat prevVidesptimab drasp

resent invent | Y il .
chaga[?geg{sﬁgs(. ;[fﬁe gﬂl%pl?cg %urPte%%a%F\{eH%gtédl% %b\glgi%%lgsrt%}ﬁaﬂ& REnfigured in an
attifidp QBPRE a8 hy& patibh otiested wviands speafstobatdeessert NF urthettthe

sg@ger abrasive parti clfes gé_e oriented i.n an att iotfﬁde P :
superRBraspieqrisdas cap bR vaRTiged Y #HiMs Brvng ap pdge popfian or face portion
oridht O%rcﬁgl%ﬁqg & AtekSed? ?&iﬁ Ghe&d GahtdRnIHR aft&th ldsyer
configuredin an attitude having an apex portion
perfurinantechat ovaistss t@ obéedn b drdseerdhat hgean oftimizhé dressihgrate and dresser
super abrasi ve particles can be configured in an
Wedtti tude having an edge portion or face portion
ori I%oh{é%g&éét, SuR@sbrhvdsariEIesmarenRUCIdcMtA € be oriented in an
orientation can alter the dresser performance )
attitfdehaving mh spéxgortion ofitateh tawadd e paé ko berdiessgd end guperabrasive

Qptim zed. dressi ng rate and dresser . .
pargﬁlsf He peggiglglg‘? foc ﬁ%faélgt}ea@mpgeigg ﬁe g\ﬁgsgfaitené)gsugfe&ﬁ ingn attitude
haViRs SittieP R f4RMbr A8 cBEd Satti6A ofibntad towdrd b palé tdbw/ dragsedn Vapied

portion oriented toward a pad to be dressed and )
orienigtinnalsrmsiients vigripvs aspestyinattarng it ths YR Ipad o Sueh paftesngpan provide

be.di spgsed on t t . in. it
L e e
polishna teawiiitcretieeibe thdrpagtiiewedfartoe dxampleihane asgect dre dresser rate

create various asperjty patterns in,tHe émP d Suah .
an@esseF Wealcwn bﬁrbélﬁ‘ine%l RAFTAIBITINg @ei iitphgo ‘Feé‘é‘}é@Y located particles to
e BERES. [RREREY oPCYLAMABRENL bR o Dk paeat it
theFebetveeeanp heve dnattitude af peedge drivetedrtewads apad ¢o badressed.

dresser wear can b? bal anced by.confi gur] g t he. .

at { 18 VR @NGRCLERER L (3F WEwht By CRiary p orediod f57 paimiping dgsser

. ' ldl dteds@aml taligy 6Ssulperabrasive
P erg%}‘?rg F%{élté‘y gﬁ:li gﬁbﬁg?%{dc?@@her ebet vveg%f% hav}Le arlllip
parditcies tedmllyflocutedeabieh ord afrt lower auedityithan ppapherdlyblecated

SRR TR R Fin 1 e S EPERbersien oo lover

intERRY1 dRGHY HSvd sRYedfuR Ly efeMTt R beelk RABE thad Puitialesdf lower shape
plurality of superabrasive particles central]y |ocated )
qualitiy chichpeirrsigular laapes cgu drass ¢ GMIR papeorgrgaressvyly Bamthege of higher

superabrasi ve riicl . i
RGBS B LB A B AE pEEBfretec
the?lb@é biotie td EMBFing BA@Breakiaki O theadther Hahd iths highenshapeigehlities, such
hat particles of | ower shape quality, such_as o
as p@tphqjﬁalzgr cubpapeiahedsalndigpssss a(gg@wvglgdhqmervgr, have more durability,

RGBS SRS 1t o
paflicks Fiong excebdvedrweau Jtherefore, placing a lower quality particle in the central
location of the pad dresser and a higher quality particle on the peripheral, can result in a
balanced dressing rate and dresser wear.

In addition to the above-recited methods of use, the present invention also includes
methods for producing a CMP pad dresser that optimizes dresser performance by orienting
the superabrasive particles in a predetermined pattern. Generally speaking, such a method

may include providing a substrate, selecting an attitude for superabrasive particles that
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they are prone to chipping and breaking. On the other

hand, the higher shape qualities, such as octahedra
wono@uBesect ahedral , dress | ess aggressively, ROTAS005/035046

have nore durability, allowng for a higher dressing

rate. The durability also hel ps shield the inner or

central particles fromexcessive wear. Therefaore,, . )
propidas imentecipatedeper foumpnaeychrgeteristie origntingthe spperglirasive particles in an

J qcation. of the r : ' . ' :
attl%‘g? it Ee?agwg,{o ﬁlheesugggalt% ﬁlg@ ??ﬁdlggﬂlerasél %Ilg | 1r\]r8 §Q:lgf§fe§ to the substrate in
the d61eced agitidt € and dresser wear. |n addition to the

above-recited nethods of use, the present vention

. ., ]
al sasina@mme@omqse@@edfa&pvw@%aaﬁ&regsmfﬁﬁlanaﬁeg%%ﬁrable
| r

oo QLR G5 POERaRSE Y ORISRt o
confelled &l dptinsipe Al gad dressingrateedridattesserywearc ISudeoptimized performance

provi ding a substrate, selecti n% an attitu eg{bor. ce Lif
cansiEsy ABRIARTS R TR FIETSEE VR ZPBIAET e Sl i eTigi ping e service life
of tREERETORA e ﬁgﬁhﬁ‘iﬁlg heSiateCat viALOMRE RS sdrBooms the pad.

super abrasive particles in an attitude in relation to,

t heThawaboveateeited fentimon dind pdvhrtagespef e psisort paentian @81l become

to the substrate.in e lected attitude. . Usin e .
eomiisnh 0w aeoernpaiepbie, SEvEser il et o Bitplddgn comestion
Mtﬁg@é&g&@%fﬁ%ﬂ@ges may be created. For exanple,

the CWP pa ressing performance can be controlled to

optim ze CWP pad dressing rate and dresser wear. Such

I,0d D r a bal ance between
BR@ uﬁ@@Wmus | engt heni ng t he

seryiGe isiafsdeofiew d€a OB pad drewder ireadverdantez it ohbiembadiement of the

at which the dresser groons the pad. The above-recited
prepavitnMesgomnd advant ages of the present invention will

becgf& PR glas'ic?en\}ie\;f PP ggé bt AR oRfantd&ith 8hé MbBGment of the

detarted description presented in connection wth the
preddift @iNpeatyh.ng drawi ngs. BRI EF DESCRI PTI ON OF THE

DRAWNGS FIG 1 is_a side yiew of a ad. dresser i.n
accBlahise S HEWRE aéﬁég (H’?ﬁYréWf‘seﬂifn ?%%ges‘é( ofis embodiment of the
[ ' FIG 2 is a side view of a CW pad dresser
preﬁ%h\{g%gﬁg%nce w th one enbodi nent of the present )
i NVENE.i dis.a FideGrie® of 8 GMBipdé dxessawimaccardanee pith oge embediment of the
i n accordance with one enbodi nent of the present
PreseRfdtOHAY FIG 4 is a side view of a CMP pad dresser
i n accordance with one enbodi nent of the present
i nventi on.
DETAILED DESCRIPTION OF THE INVENTION

Before the present CMP pad dresser and accompanying methods of use and

manufacture are disclosed and described, it is to be understood that this invention is not
limited to the particular process steps and materials disclosed herein, but is extended to
equivalents thereof as would be recognized by those ordinarily skilled in the relevant arts. It
should also be understood that terminology employed herein is used for the purpose of
describing particular embodiments only and is not intended to be limiting.

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.



10

15

20

25

30

DETAI LED DESCRI PTI ON OF THE | NVENTI ON Before the

present CMP pad dresser and acconpanyi ng net hods of
woazecaaghieanuf act ure are di scl osed and descri bedT/uSko05M35046

to be understood that this invention is not limted to

the particular process steps_and materials disclosed

herein, but is extended to equivalents thereof as

V\ouDeIfiinitionecogni zed by those ordinarily skilled in the

{ Slrﬁﬁvﬁﬁf’ﬂgig}‘g eall?{h lzlgg%u %Sseg% RIS’S a dﬁg d %Clpo&lﬁgttermmol?gy will be

used 9% &édobdange %h&h&&éfﬁﬁtuﬁﬁ‘@@tdﬂoﬁﬁrbbﬁ)v@nl y and is not
intended to be limting. It nust be noted that, as

useds usﬁdthﬂr@ns‘iselmrﬁbr@aw Bavtighedl” 41 Suppyehase grif; gimilar phrases
may E? I @gar 4 eaﬁa'l.gp n(?referacg Qny n{l ural 1 of ES&MIQ& sﬂbé{r 1fakd crystalline, or

context” c Y ctate

polPér SthMing @ubs'ﬂind;s orfr@ﬂxtlﬁ‘e( afpibstancesfaad dmdedet it are not limited to
abr asi ve partlcle

diaqad.grolymsyalipe dggieng A 8L$&P%$&I§g§e&ﬁé% Fand pofycrystalline
cut¥ bérdn Rﬁhh@g 2 FlLﬁlffl;lgP?lg tbll?x'lsn‘gib?e@ﬁfe%a%dﬂz ng gItllh &<diamond,”

present 1 nv lowm ng term nology wll be
pdhyﬁeylstalhnadmmodldr(ﬁéw t‘buttid borde fitnide.i” angd “payciystalline cubic boron

w.__As_ used her u abrasive particles" and
mu‘“@u 2LAY Be 454 mte&crhagge%ﬁ Yar phrases may be used
i nt gL g &l ‘ysu afgkdr ah&FsupBradiivedintbyde WRBd Bitétigletsbly, and
super hard cryst II|ne or polycrystalline substance,

referto micxystalbngor polystyataliss neatetidl ! Iuletéurb of suphanaferials having a

Viekghr BEEaPS A PO R0 RER SR Relsbi Sy B fts HE e vithou

limRAOH) didrhérddend Beiiberofrultiiie(cBN)N&s well ﬁ’s?ofhabiha&h‘dﬁ known to those
article," %rlt ‘di anond, * "pol ycrystalline dianpnd
sklf@tln)the artc (While Banestbranitermetatials aiegvery megkqnéélﬁ%l quffealt to form

che%ﬁ?éel%gﬁgg Qinh ltﬁsr lin%s%vn tﬁﬁ%@ﬁ%m rez{Uﬁ}Gg Qfen{éﬁ Lé}.h as cgromlum and

ang eab super

titanfiaP @tfe&:@pﬂﬂd: Mﬁcheliﬁiyalb&emmg with ﬂlpeﬂahrag%hh@temedmat qeethimr
to a crystalline, or polycrystalline material, or
temﬁeyqtmeé of such materials having a Vicker's har dness

in C?@ glgé ‘% E Jt%me Ohedls %"’l%?t'ion M@Mﬁl‘é@eﬁ{wﬁlcﬂ%ﬁpports

Imtation i amond, and cubi c bor on
abraive patticles, By, to a\dlidedblrasa@ pattﬁréws mwz be affixed k Bubatrates useful in the
t hose skllledlnth {h era

Pre i {eR11Gn H U5y Shaer LISkHERSe USSR FF B0 Oipes of spporing

abr%%]@%%'cle@ W ﬁla‘%&bthat' i sufficik vidbatoslaiséfal for i a@bhded purpose.
el enents, such as chromumand titani um are capabl e of

Sulbdterdscadyl e ofeamlidmpteialie paypsrebmatsriokthahespmgs solighwhen
prq%g%% a%elé ?ﬁa qu g ]@ﬁg‘n}g?s Q S:[h Stedild ugﬁtra%' 91% er@ sqnclude without

limitation, metals, metal alloys, ceramics, and mixtures thereof. Further the substrate may
include brazing alloy material.

As used herein, “leading edge” means the edge of a CMP pad dresser that is a frontal
edge based on the direction that the CMP pad is moving, or the direction that the pad is
moving, or both. Notably, in some aspects, the leading edge may be considered to
encompass not only the area specifically at the edge of a dresser, but may also include
portions of the dresser which extend slightly inward from the actual edge. In one aspect, the
leading edge may be located along an outer edge of the CMP pad dresser. In another aspect,
the CMP pad dresser may be configured with a pattern of abrasive particles that provides at

least one effective leading edge on a central or inner portion of the CMP pad dresser working
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abrasive particles, and to which abrasive particles

may be affixed. Substrates useful in the present
wonuensyas my be any shape, thickness, or mat eCirals2005/035046

that is capable of supporting abrasive particles in a

manner that is sufficient proygide a tool useful for

its intended purpose. Substrates nay be of a solid

surfrse.e Fii ether wordeviiesngal erainperipartiqnithpdicsirs aydiei gnijgard to
FOCeE | I
eSS nnE R L8N 1 Pal ST B PUER RUER roer
met ak sisedidréih, ‘GhhgysorticeTaans any andowipsttionas vilidr ®afystal may

Further, the substrate may in¢lude, brazi al | .
comiEaliging ORI BH AP SPFETS: | figesdipehhreantotpsreprotrusions.

edg i+ t e

on ?\ﬁgg%fl}e% %ﬁtr%lg)teﬁ)t%ﬁcgd E{%&lg, O @éenﬁggl%tcﬁgﬁl dnd the

ection ft ad’i's noving, or
likelineax hnyopartitiatof & deespadhatss lwoated gy aroared of drelker okt priginates at a

cerRAT M £ S SER ! R P L P OB TR ATGCY hgSBe gy o about
90‘%fof 8RS BF thelbssBRYInAbAE a:slib‘é.{sl,iﬁﬁ B hbPBseRd ohth@rdly from about

resser which extend slight inward fromthe actual

20%dgeboutPOtnef the pasivs. Intogher espgiisgthe dtpe mayyerend er4e alput 50% of
al ong .an out er ed f the CMP .22b
a0 8 Bl 5 e L By OB BB o o

drek@-t ern of abrasive particles that provides at | east

one effective | eading edge on a central or inner

por tisaedhereine“menipheraly dncatsd 1 parsicias iy 8 peripleegal lpgation” and the
..ot her words,  a cent o . | f 4k r :
1 0 GO 8000 B Lol Saing
edgd oFi dubdt ring of Hateser and bgtandsrigwadigietovardsthe oetiter foe dp e atfout 90% of

the dresser. As used herein, "sharp portjon" cﬁ}\;?ns nﬁ o
theadipg af H6drs6e- 1B SQIRP apegtscihy §¥ea|m%%7<t@k5fr+€,wa¥ TQHh %@ t20% to

90‘2);85 t@{){?gwsg'lﬁ Shel ngﬁgtﬁ,ntgé grea Ed&?%%?endqﬁ ARbou? ?@dﬁ oFke radius. In yet

rotrusi used " herein, "centra
andtheaispett iae tiea neay'extqudrit kchteut B3% of ¢t radiuslode drésesr'(i.c. 66% away
and the |ike nean any particle of a dresser that is
fromyhigcefe)n an area of a dresser that originates at a
CentQhsPPh&Ein0fwbiken RIS $&Ers30 dn 8Xd 6Pl ParfibleWkkigh ¥ oriented towards
towards the dresser's edge for up to about 90% of the
ther @¥iPysid@hd tdhengl e dssseing operaommakesmontast withéhepasa Megj often the

extend, out war.d] y from. t 20% t 0. about. .90% of.. t h
woglige e OF DGR v UBRTa om & bR MisH it grached
abowfs REYH&EIn hGualliae Hans hiley @t oaBRIIBOF cax®fiefde. Habk characteristic
area rm%/ extend out to about 33% of the radius of a
fa

or gropse P ,ﬂg}_em@@simpaﬁicﬁg suoéleqsiilyﬁ@abpqyytau@@ appgfc}:ti-on, shape, etc. may
be ﬁ%‘}rﬁa Igglglr %%ﬁ,oﬁegeirgiefrgﬁl th ‘ag?ltg lo? &%H@llg Te. AR Gubdier éf %%ﬁabéliirs]hed quality

esser iI's Tocate
scaéLidt Midthe Qkdadd MdrASnd tandl bthel aa@drabgastdgesuch apthedBeniological

o e e s e b VR A, S e v
recg)gﬁ/’l?ia%ﬁyﬁgséof&laﬁlaﬁ 881 Tdhe Gt €Nd i nwar d! y from about

As used herein, “amorphous braze” refers to a homogenous braze composition having
a non-crystalline structure. Such alloys contain substéntially no eutectic phases that melt
incongruently when heated. Although precise alloy composition is difficult to ensure, the
amorphous brazing alloy as used herein should exhibit a substantially congruent melting

behavior over a narrow temperature range.
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90% of the radius. In other aspects, the area may

extend in to about 50% of the radius. In yet another
weapea94iBhe area may extend in to about 33% oPCThS2005/035046

radi us of a dresser (i.e. 66%away fromthe center).

As used herein, "working end”yrefers to an end of a

particle V\hlchls orlentedtovvardsthe ad aﬂ )

dur iAsgised bereins |allpyo pelpitte griohhRENIHS mla"@re % Rephgith a second

I

el o Bk PR B R e aDBUbDE oGt br Blloy which
enldncechathprd\es tisgttopetied of the queddli t y" neans a degree or

grade of excel] enc Each chgr terl G, er,t.

o Aatpb habinasroal AN e A Rler thpde oy “braze
ma%ri/ ’%{111 0872 fifa§ B UOEY in@RBee M and B & Iﬁ@lléf—‘ﬂldyr\whlch is

etérmhne the quality of the particle.

capabiﬁtxe“rchemmﬁy@bhdmg ¢alsupgedbiasyvequaticies, end tota mntrtmpmlematerlal or

of dlanDnds 0 a ive S
suinth Sproar bR A D SRR RN oy S EHBIRAS gy pgmponents
an@@&ﬁ%&sﬂ%nstdﬁh%lcﬁﬁd\héi@ﬁi fe nblliiledMol the PartivElbt erhBSABRhZESElosed in
ose of ordinary skill in the art. As used herein,

conjan@rq@lib@rsvvbh,arzlé ‘mayefearsed iroany dfdhogabesiisenisf ghe present invention
| tion having a non-crystalline structure. Such
dlsﬁﬁn‘%@@ "¥8ht ai n substanti al | Yy no eutectic phases that

el tAsi3e@AGEIE tHel prodiebf Heatied: is Mitidedab reﬁ‘éﬁ@ltﬁ@c@hﬂl@yof
conposltlon is difficult to ensure, the anor

chespiga} hagda betaipen she piems AEthe SAPesHyative BatHelS rncgthe braze material.
Fufcﬂgst‘&ﬁ%dléﬂl haxncrolﬂ%ea%vgr‘eher A h&%ﬂ%}’%%rb‘? itfd 813t bBitte bond,

enperature range use ers
rath@d theh mecHantpal or wealdetiinteredtora attedctilve )‘imrteh; d ]rme,cwhmh “brazmg is used

. materijal, said second materi al

in GoRCtian itk B abiosHER RATICISE & e ﬁ%ﬁaﬁd&wa o B Fcingd o However,

wﬂeﬁpﬁ&%ﬁ%” igel 'il?{i’rfr{rkbt?cﬁl Rfth ke Bhlal b@ﬁ’dlﬂéﬁfé& t@r% &l dled in the
razing allo brazing allo braze all oy, "

mdrb tradiéionatsemseaif 2" metaltirgisablmd” Trluar;cfdzre, hrgzidg of a superabraswe

seéngt e%q? gt%)? %8‘1%6%?@6 quﬁ{rﬁ gl}e:{gestegcesﬁ%e?aghdg,sqlt?@e O Botide former.

par tAsle@& herdfdd i &)nﬁ‘uﬂEBBﬁ WithSHO BREIn 'ﬁé&éé &lire®@¥y” is intended to
substrate, so as to substantially g the two

idantiffethedermation of archemmahbo@rt@z\@e@r theyur@m’pgs@ﬁmm%tlelﬁﬁand the

ns di scl 0s her [
o PRT Bt B & R Dk Pl FUOKls ot Mty bl
t hergimskdherdit, “cqymbe 1@&@&0 lathagt) yiteh ciyb@llﬁﬁ&’padjswﬁt‘iﬁlw heat and
of the present i nvention disclosed herein. As used

coresien resistanbmptesisbwhichmayspeppdby fiting ppeppsiellip maiiah sometimes

Wltl‘ha }nlg%ll‘f %t%h&n AL Bur‘ﬁg f%@( debﬁlgﬁi(?eh Qﬁ‘%%ﬁﬂe&ﬁ%ﬁeﬂl? P&sﬁfered to be
Superabrasive I €s an raze mater

cefait b&rwell ledvem mahe bm) ndcludiﬁgmt}mutmahmm abonidymsxides, silicon

as a carbj de, tride, or,j de bon
oxides, boron nitrides, sdrcon Igltl‘ldeS ang silicon car %1d%s tungsten carbides, etc.

As used herein, “metallic” means any type of metal, metal alloy, or mixture thereof,
and specifically includes but is not limited to steel, iron, and stainless steel.

As used herein, “grid” means a pattern of lines forming multiple squares.

As used herein with respect to distances and sizes, “uniform” refers to dimensions that
differ by less than about 75 total micrometers.

As used herein, “attitude” means the position or arrangement of a superabrasive
particle in relation to a defined surface, such as a substrate to which it is attached, or a CMP

pad to which it is to be applied during a work operation. For example, a superabrasive
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rat her than nmechani cal or weaker inter-atomattractive

forces. Thus, when "brazing" is used in connection
wonods/supaer abr asi ve particles a true chem cal POnASE®S/035046

bei ng forned. However, when "brazing"” is used in

connection with nmetal to netal bonding the termis

used in the nore traditional Sense of a metallurgica

parbdn dan Ineraafaptitede Babpiofiesh specifippertibn af the@agisiisrriongtion

; 4 ?%onﬁ¥ does not require the presence of a

OWehtd Pftride, or boride former. As used herein, in
CONAY RS 1eiid tibrking e’ azdferd tPa0eRsst a paiiicle athich'is loﬁented towards
i ntended to |dent|fy the formation of a chemi cal

the §ev e anméursqgaeedraﬁﬁ%mﬁéatwrma@s é@ntaﬁleﬁlh@eup&én M(fsr %ﬁen the
o 0 A B TRt .
har gg u@efcl leseif) y/sluaility ofitensy) b&ﬁc&mtal alleiny&nﬂs,eaﬁnlﬁmdlonal elements,

corrosion resistant nmateri al chﬁé be ma ﬁ
andforymatgrials msN-byaresented iha cemmen lisk YRELENGE -1 %yever these lists
shollRt lgé écfingtlﬂe‘?f a%rth?.?h eactl itk int t(l)l@ Xisg md?{/lﬁﬁélgﬁdeﬁméd as a separate

car eri al' s consi be ceramc are wel
andkuntiopre imembére Tk, nd mdivudjlahglembeh@liﬂuc}l ihm shauliddre, construed asade

al um oxi des, sil | Xi des n| t
facfy G LONF L PG ber RS e SUE iﬂ’qcay?%ﬁ presentation in a
cortRbR! ijcﬁﬁ)'m%cfht 1rﬁ§caﬁ§§§jt0r’[ﬁé 8iltrary. et aI lic" neans any
type of nmetal, netal alloy, or n1xture t hereof, and

S pee'oflée g‘lasqnasr ﬂﬁgﬁﬂgg Sl %Fhek %sﬁgﬁcag 'dﬁ?etr £, Eéje)%}é?ﬁéd or presented

i ron, €ss st ee eln
herB®dAS rangmatbhﬁatn Toifs té bovesdetsiond thgt such wirphge forpiatrisssedAserely for

ed herein with dj st d si
R bl LB R AT s
nuhB3h1 @ @cft@t : it 8 B RS 8f theSarbeButR&0Rb Mclude all the

attltu ep05|t|on or arrangenent of a
indswihe albmaﬂcal oajvas b1 wiberapgesreacempaned withindbat; rmm as if each

g SHE S BUBRER g e B rnge o

“abifat kt&%u%* Hbuldee m@é{rﬁm&deco iRl Sdenet ahryaﬁe u;qmmy ﬁbﬁed values of
can have an attitude that provides a ecific portiaon

abaft 1ttheb@arst bt adso 1n01@d¢ mdnadmaéwam@m%ls -Tanges yeEhin i indicated

ranggfg pgqe Er?({}\}ﬂqegﬁn s 8‘]1 ae {fmlgg fa?e 1§dfv?dhﬁf]%% sﬁ%h as 2 3, and 4 and
sublihiz80sRh 45 58I 1N, REAA,i M0 framkss, erent act with t he
pad. Most often the morklng end of a particle wll be

di strgis sfafn@ ligd ® ﬂaﬁgééﬁé&ﬁn% bty Rak hiigkficdl ¥alue. Furthermore,
at t ached. use erein plurality of itens,

sucdt anuntewraiatlelh ehrel&d applye rﬁgp@é@t% jof thel breddéinefihs rangs g e

hna erlalﬁ esented in a common list for

CharAoRaTiica RS r, these lists should be construed

as though each rrerrber of the list is individually
i derdierlEenUMN 5 separate and uni que nmenber. Thus, no

Ian S ;ﬂ‘ﬂa AL nTRIEREON Bloviatsieliced arkhastheddRr 6?@%12&1’&@%&6 Afessing
performance of a chemical mechanical polishing (CMP) pad dresser that employs
superabrasive particles. By orienting such particles into certain attitudes, it has been
discovered that the dressing rate and dresser wear can be controlled. In one aspect,
performance is optimized through configurations that improve the longevity of the
superabrasive particles on the dresser and the useful service life of the CMP pad, while

maintaining sufficient CMP pad dressing rates.
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facto equival ent of any other nmenber of the same |i st

sol ely based on their presentation in a comobn group
wonodsmae418 ndi cati ons to the contrary. Concent r RUTAISS005/035046

amounts, and ot her nunerical data may be expressed or

presented herein in a range fgrmat. It is to be

understood that such a range format i s used nerely for
c onbkhi leshows arfdMBmad deepses i a¢aotdensa yiifhpnp embadisieyt at g present

. ] [ [ I . , ' ,
SR R Y TR A
plusdlisPot Qupbrablddfle patticldshea 0j 12, whdl U30 coupbey thegto. VEdches ther

sub-ranges _enconpassed within that range as_if each .
SUPRTAREAST Ve dtaricdes ia Oped I P%@Qaﬁ aitigidp el Prqwdes 8 depigedl working

i t I > inb o i
poriin Skt HRRER fndec b AHRDETop AR, GND RERMEIE  drepine
Opeﬁiaﬁdni. cit : ydr eci ged \éal Iues of about 1 to about 5, but

al sg i nclude . individual val ues b-. 1.4 hi .
R R R I e e
deﬂéﬁ@@? gﬂ rr@adyr}gé’tﬁfsgé‘rﬁlf)ngvﬁﬁiiecﬁe éf%ié‘rﬁatﬁgl & thSsu %ré&i@s 15115 rticles.

nges “such as from1-3, from2-4, and from 3-5,

Vastws. tyfids of ssperebipsiveparpicles applbeatilived mavigious apeets phthe present
.__onl ne nunerical val.ue. Furthermore, . .such. an..
invpic SPERRIE SRtmra e PLUS RSy BHEE Semends
pol?éryEtQHin"e ANGEo: R (PUID, &b b hitfillé GBNDRIndPotieswtd hedcubic born

~Thé Invention e present invention provides devjces
nitadec PeBiN) o dis sdnae asppets.rihe bngrabresiwraskiclergmpie ichidewiinneonsk In one

a_chem.cal chani cal ik Shi el

sseiip Lo R Re RS s RIS AR ARG EP A ple Rl
octPlddrdl Th@S. Fofther¢ @l sapara@bidivé patesles tan beasl dygedetermined shape. For

di scovered that the dressing rat d dresser wea n
exameple.chy PEIerRREESI Ve PSR HRAP et cUBEATA D BR EESIET B GF Ry G cubo-
onki . . ! ¢ _
oo PSR S P o7 B bIRGRABENE fuBe o comidrd o
be usthfrithe sespei ofehd prEeenofnveittonChPogreapeattihd gartelesinay rangg in size

BT T S T I —

in lilﬂhlgf gigéctiioﬁy f-‘éi‘%dv%rio thEMRd R (RAE afeOfflleth HBESrick@fions or attitudes that

es a substantially flat substrate 101, having a
majlatifeed the pamicledupetizhoragdepsingdrehadpe sTheso attitrips agrpose3dther an

coupl ed thereto.. Each of the superabrasiy arti S

aps SR PLA 1 O 5P RU S © AP R RS CRAC HF Qo BB gressed.
des igrReHNOTHE sDPerBBraliv O Partidlel i S spifRnaniuda i Rigoen t@theaCMP pad
face that contacts the CVP pad during a dressin

to opdeseil sreateRidéfferprt asperiics omthsfpadenifacss thup altering-B perfprnance of
thet (ISII\e/IPdI:;a%?Q’ %iﬁgre%? :Els%er(i’tfies‘r’lretcaa\{ll:)sh?x%i iﬂ Fifferent manners and thus polish the
silicon chip wafer differently according to asperity depth, width, density, etc. The
superabrasive particles of a CMP pad dresser can be oriented according to the desired
polishing characteristics of the CMP pad. For example, if the superabrasive particles
predominantly have an apex oriented towards the CMP pad, the asperities of the pad will be
narrow and deep. The advantage of narrow and deep asperities are that the pad can better
retain the polishing slurry, and thus the polishing rate of the wafer increases. However, the
increased polishing rate may also increase the wear rate of the superabrasive particles. As
such, wear rate may vary considerably depending on the attitude of the superabrasive
particles, and therefore, the orientation of each superabrasive particle may be considered

when designing a device with desired performance characteristics. Generally speaking,



10

15

20

25

30

dependent on many factors, anong themthe orientation

of the superabrasive particles. Various types of
weuperasnasi ve particles may be utilized in vaPCOm$2005/035046

aspects of the present invention. For exanple, such

materials may include w thout {hi.m tation, dianond,

pol ycrystalline dianmond (PCD), cubpic, boron nltrlde

supeedbIgSieerRRTHIRE peitydss Ahat previdafiherlsessingiretes (ie- despeNpenetration into
rasive particles my
a p%@cqﬁ%d@e%%ﬁ&ﬁ% L#HP%E Hg{c@gct t he di anond
supér editast, ifehe ar;ieracurmvermyncéedarb btiented ovithi anfaté waads the pad, the

resglglgllg ,%ég?eggleg %?IB)Z) 1%1? Ltag lggvgg@ltee uﬁ,liquéae g{fgg @grl%ggerlg %Ezt?e?ral\lly thought to
be 20 RhEble! B d%H@ﬁcgt‘%?}% @z?}ll &t H@Jﬂ drfel &%o%ﬁg@tlé ift ‘t'lkﬂseﬁﬁﬂabut rather

ape or either a otCta or cubooct ahedral shape.
asthﬂeq:;ﬂxat/arc Bhdldwanmlyrosd zﬁhwefomﬂbe fadsrmmstioneofizapariicde avill dress a

|dered to. be wthin the .
NP A g RS Bk PolBE RS PBRPL LB soeraasive
paﬁleﬁ%ll'ﬁea‘%'a’?@nfuﬁﬁ'%\@&qy& 100 to 350 microneters.
Addi tionally, the superabrasive Fartl cl es can be

or i @he edgd portiemsyofci supetabissiye pettigts haye deessing apdeabrharacteristics
th ne rb%f\?egeglttfl?ﬁg eo%ﬁgaf 8@2 ?.I’éC{ !%p%g&? 10% (I)t(r:h a%%éﬂ %HS@% tltlaqff‘ltthe edge

poﬁi@h@é/ Ilized thEfess aUNIP yag Sheaasg&fi)tﬁﬁeir@h@tfhe rdeémoﬂmmw &those
ed or a face of the superabrasive particle_towards

dregsedvwitlpariaps negtien dstmay POVdRsPHiiesheviagsesimblaifcpmediate

|
L
thek bEarp&stxs Henae, e, CMPUsdalréseeri unidizingenl lperaf pmﬂmnciés@érabiaswe particles

CW pad. Different asperifies r talﬂ%‘flurr%30
haying pEpasad cogeRAEHANSIAM PIGYLle o Vapigton chip

waf c

don gy 5 hg FEARL MG A B IR ERR b B Cles by having
vadoessitind esawitlp eespeateamtledub&tmtar HlnPuch atthedagesdyrisdlude an apex

orlggtleéi 2 ngﬁ g ﬁg ! Iésseblé'l:'i: t%w cggtr%l ngpﬁgﬁ B?ﬁtigf}r ﬂi@%ﬁﬁlﬁgge oriented
tox@ﬁ& A E@H 'tc?Bé ﬁﬁi:s&ﬁ% Kéleh ﬂé&!ﬁel@d\ﬁop 8fla fdcB@riefee tdvwdr@ $hedfad to be

be narrow and deep. The advant age of
drasmdrasvwﬁnpbrdélemllaslp@mdtpaé@d%& B rﬁalchtah@rr@adlrmh obidie pegsent

ain the i.ng .slurr nd thus t
it B efroieh &R oFePe tUg Yoo At S {diErits, Sliedfrangement
pr@ddsTBntiglly BELedPirtidles that Rbica@s R sibe dedhg tiddrecteisticavhile the
1@1@?@? abrasive particles. As such, wear rate may va
pa

ilenateslinythe ppapherhag be nse dvieble pad shreld fhe | iAner and central
er.abr cles, and therefore, the
paépﬁgé%g ?%ﬁ¥% &gé%% superabra3|ve particle may be

consh aesthet aspan of Bipgesengintertiev] EkS. @i showd @ GVBgad dresser 200
performance characteristi.cs. Genera

ha*stpg aplwality o srpaspbiativepyticles éllsgosafital Jeubstite 1Ok sthetrethe
ceﬁ%agﬁrqg?aq&?sa%'e&%refs% rt{c'lesel 10%?@@1@ E&g&ﬁ chhﬂ'é Vhﬁf h dbex oriented

es out r rate.
towgrdtarmdtto bé firekéeel, snipthe ad:mzamngeupaabnam/e pardiclkes éBG) emtdesposed in an

W ce towards the pad,  the
attitucse wit a ace oriented towar: ;Pa% 10 be r(]ressed.

(o S

FIG. 3 shows yet another embodiment of the present invention. In this embodiment, a
CMP pad dresser 300 is shown having a plurality of superabrasive particles disposed along a
substrate 101, where the superabrasive particles that are centrally located are disposed in an
attitude with an apex oriented toward a pad to be dressed 110, and the remaining

superabrasive particles have an attitude of an edge oriented toward a pad to be dressed 120.
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resulting asperities may polish at a lower rate. The

face of the particle is generally thought to be nore
wdaomBei13 but does not typically cut deep and RaGTAUSN05/035046

asperities in the pad, but rather asperities that are

shal l ow and broad. Therefore_{pe face portion of a

particle will dress a CWP pad at a reduced rate

c onblaﬂtlélohmﬂlet nevegipehithp presens invsntien, sa depieted in Blf¢- 4 REMP pad
dresrﬁqgﬁ(g@ gxlg\#leha&%{t Oﬁlh?al%“ ab Vﬁté@le gﬁ sleg\ﬁﬁﬁl% ladbistrate 101,

Tion era

wh&"e%éﬁke{llfi/ l@éuie&\@@’eracﬂmﬁ\&cﬁaﬁﬁdl&t are Srléﬂ’tedl irpareattigidedeving an edge
t hose of the face and_apex_ porti gns.

portipp ageted fsrard o GIMB pad @%bep%r.eﬁeéAZP,santherlplﬁaﬁﬁf lpcaied superabrasive
parf\ ﬁl%elgggneﬁtg ft[l’[utd!e %ﬁvﬁ%% f%%rféﬁ%@)%?dsoche e¥b géﬁﬁ #50. In other

0se an apex t1on nmay provi

aspesSip) @ubﬁtmﬁ&lllya\m (rfghed mper@bisezelpattﬁﬂemdaﬁb@orlented in an attitude having
characterlstlcs her r n of ..t he

on FpE T ERB oM e MR g B R P alRal ffirabgpsive

parﬁ@le?lﬁlgz be lJPRARd iR %ﬂﬁfé%a@f g%ﬁ%ﬁgélbl‘léﬂtgd Rvard the@MR pad (not

por of supera rasive particles having exposed edge
shqmr)t Varisunaspe@s oxd dw eontamplated &J&leaadvalhswg@slly Ak pEthe isppprabrasive

ain to FIG t he rality br asi
ek e Be cuifuedin g SrBAETE b B PR AR 1 Gye pad o
hdrv@[@pect to the substrate 101 . Such attitudes may
[ ude an ex oriented toward a pad to be dressed as
wit meaitemat vy ehodineent fent dilustrated) 1o prasrat dwygation discloses a

L 55 R R S RAET R Gt o

dlfﬂ:% ghdlitRer TRbQualkties réferad frbapdndlidd @gerhdup&ubiasize partlcle
i ment of the present invention nma ?¥+§Se bot h
gt B AL et IR P Y ey L AR (thedral

OB QX8 o A RSE! RSBl Rhrssin,
Th@s@rsha@I@mcbrmctat @ebpampdrities rethepiaé tyat tend tb énorense pdiishing mte.
and shield the inner anq(i central ﬁ)artl cl es

Homvereis Beapuse s Arreguiaryiagiqiesycan ﬁ@g? Q)\yertlﬂtgrnﬂ]l ggagﬁif they are prone to
ChlBPlYlg 'ﬁltndtt 5 O gé wafeP Eé?&‘f%hl"f\ Cchﬁfﬁ%td hERSi0E p%@i@le@ @)ﬂ'uBﬂm@

supera aSIV partlc es dlSpOSE al ong a
octﬂhlé]h&lrcmtcebd—@dt,ah@dmlr shapdseredde o highgr $hapatreality and/or higher durability

qua}iﬁ? 'egr E@Igag%p fﬁg;ﬁ(leg}all %@ﬁ?ele%&,g sgassecobrg)&re?dnco e gular particles,
and Bl%stﬁlﬁQess&}ﬁgné fdechi %@Qlt@uﬁﬂ AbEapkM ey fastchial e da0r.

are disposed in an at ‘itude With a face oriented .
t owdlhd peespatdnyentipn fenthes peayidesiagnetbod towiizg ebragivs rgicles having

d1fg%g %tﬂe-tts %fgrt ne @g,gtﬁ% E%egésng\r{%%ggg dlS!: sésha ?MP pad dresser having a

plRhlue bﬁ%rﬁfraﬁ%ﬁ%ﬁﬂ&léﬁ@ddp&dﬁaIatsubdtﬁ&: wmmedelamnygomed
subStrate 101 ere the SUJFoerabraS| ve parti cl ea t hat
suparebreséye paatielys psdpdewer @aliyshes e neriphgally s

particles. In other words, the peripherally located superabrasive particles are of a higher

ocated superabrasive
quality. Lower quality can include a lower internal quality, a lower shape quality, etc. A
lower internal quality can include the number of flaws and/or inclusions in a superabrasive
particle. A lower shape quality can include a superabrasive particle having an irregular
shape, while a higher shape quality can include a superabrasive particle having an octahedral
or cubo-octahedral shape. The present invention presents an arrangement of superabrasive
particles where the higher quality superabrasive particles are located near the periphery of the

dresser, which helps to protect and shield the centrally located lower quality particles from
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attitude with an apex oriented toward a pad to be

dressed 110, and the remai ni ng superabrasive particles
woavw/oamiatti tude of an edge oriented toward arPoaASR@s/035046

be dressed 120.1n still another aspect of the present

invention, as depicted in FIGj,4, a CWP pad dresser

400 is shown, having a plurality of abrasive particles
chigpingoné breakingg ThepuessntirepnEguration gpeantiobMBpad dresser performance,

| ocated s rasj v ticles are oriented in an
ﬂ“ﬁPPﬁ?%%%gﬁ%@%ﬁgwﬁﬁ&%ﬁgggég??#%n oriented toward a CVP

pad The phReedigvseidn 2dditionlly dpeshpareesah kol ofoaneufacturing a CMP

super abrasi ve parti.cl es being %ri en;e in ,g@ gttit, de
padqgwﬁs@gasarepg%h@pmeﬂ{l Op% Hprels SUCh e Y 139149 Prog a

Cc . i t . i . .

BB efect B AR ARbAPIOL irive REUCLPBAARRTREY i anicipated
perd@iance tlemice idioyarcsing tie Oherabadive patticksam)the salected attitude in

rel%?q%&}qt%g%;q%:q’éréﬁ,a%{dthsotﬁ ﬁ{gt 4 Sf%\?%ﬁp?’é%liagtogt?xp gﬁ%@ggteetia\;%%lected

attiits, GYR sRBHrk IO the PAMKUSs-aspiREd FUBe BRR&EE ifvedfiSn 84S made of a
cont enpl at ed erein substantially all of the

mesallie rasraasic veppaddrj «metallivenovisier,@r iadhexdde mategial. alnt 4 enednbodiment

having a face .oriented toward the CVMP pad (not shown).
thels?f%éf?q%Fatnel?%SZ?lfl{f’lés g[ﬁ%odi ment (not il ugt rat( ed), the )

pr e?@ﬂfclé;jlsluwﬁér@ And heel0d5 88 Mateeialtadr hETxiPéipdiabidife particles to a
CWP pad dressing performance by utilizing abrasive

substretei o] @scdstermiiicde penfiguepiions.t pisk. asigaidguaty theefound in U.S. Patent
6,()'82{6?:1,2%;]%&%%26,& llé)éj engi’g{thakﬁ%k'qgg aﬁ@iﬁ)ﬁlﬁga}n};ﬁ ecopending U.S.

ahd i aternal supérabrasi ve

PafehMBpladatigs KehilNo. | 10r1@9is3afilahjaeth 17 20€2] reath shwhiel)s incorporated
particles often contain sharp portions or apexes which
hergirely eliergrpeds dhajeeitel¥si ng. These sharp portions cut

deep. eri.t] i n.: : ]
e R
medlié pevéas.chetdilic pbwderk magbeiselbeted lonmaaimber, oftniwegriads nown for

prone to chipping that cause wafer scratching. |n. ..

ForGRRE AT RS R ST BOUHTABA S0 e MRy G foclitate the
3 i A : I ' h

g5 FRERL RS, R 08 SR b,
supeaabiragiV eparticlek may fhadisppsadtintorthe mtaéldnmwgan prier to solidification or

irregul ar_particles, and are thus |e rone tao.. .
coRSqlEHH oy, DS R o Cdeibhitry, e phiRYs peftpigpare chemically
boW@Idab thel: msf?%t@,slﬁabidiﬂgvaedt&m@ Cver bheareiee Whitdismay beleboelilnerable

to utilize abrasive particles having different ) )
to gartikletchigwingand didadging Innpditipn.de dha biapine matlad previously described,

di scl d_d havi . [ f
bl 85 e b el o UERABREH PRe BBl

t he 1g Qa5 dspedtO6fthe Preseth eivabtias iovenirg thecupgausveparticles in a
| ower quality than the peripherally |ocated

pagigplar abitudsi apa bsgeeqreplished py,uyng Bragigicdacldg gfgvacuums. Placement and
BTG PSR R Pk AL 65 il 0. P
4,918,850l 198 aP4atént, 5,203, 89dpwhich apeinquigbrated, hee¢io by Aeference. An
example of a suitable vacuum method may be found in U.S. Patent 4,680,199, which is
incorporated herein by reference. Essentially, a vacuum having a chuck designed to retrieve
abrasive particles through vacuum means and then dispose the abrasive particles on a
substrate is discussed. The vacuum chuck tubes in the chuck can be configured with
openings that orient the superabrasive particles into selected attitudes though a mechanical

matching process. Once the superabrasive particles have been properly oriented, the vacuum
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| ower internal quality can include the nunber of flaws
and/or inclusions in a superabrasive particle. A |ower
weheapasgual ity can include a superabrasive par PCTIUS82005/035046
havi ng an irregul ar shape, while a hi gher shape
qual ity can include a superabjasive particle having an
oct ahedral or cubo-octahedral Shape. The present
d1spcrseeﬂte| superpbresw,'ﬁ partigles an ﬂ@m@bh@ﬁ? towhishkeyaibla eed without

d1s€1§l?1{1g oF giergllggﬁ? 8%1?@82)% e‘,jpr 24 p’féﬁr/eil’% fi% %g;l\al?ﬁ\éﬁ dresser with

oridi&BpfticleyEdriHpuRs] BDptimis dtsel padfuimahdefod aﬁbﬁred aspect.
centrally located |ower qualjty particles fro H} %
gn 154 by those

an demsmgodlﬁWélops achl{cTRAIVE A aRERMEBYS Ban be

SRR B80S B aB s S snehion o

app%ﬂ@d:d sl0na dry irtaeRaRasGes suktrhodificdtiams aad afrangenrentsg Thus, while the
pad dresser as recited herein. In.one

preaemewaao%@s B dazraibpd aRAVEIHY! BPtGS pd eD e S?I%P ion with
whgﬂs %etslaﬁtﬁﬂ(?e il t§"6 ﬁ{eai%ﬁ ééﬁcﬁaa'hﬂ' cdtBRed HabodimeNls @€ the

ntlc I"pat e per ornanc c aracterlstlc orienting
mvtsﬂteors itpeil lsier apphneat pahoself esdinary skillhie thehrt e dumenois wedifications,
in relation to the substrate, and .b bra3|ve
incl g, BRLR {90 R PSR 8 S PAGTEE: SPRoHE PRRE, Hnner of
operdfors YOI, %n@f.lsé Bﬁy %é‘fﬂa@é‘ SvisRESdpartRiy ffdie tRIRERMes and
I nverition can be nmade of a nmetallic, a ceram ¢, a
corpopideet, fosthimetedh.| i ¢ powder, or a flexible material. In
a one enbodi nent the substrate can be stainless steel.
Particle placenment and nmethods and naterials for
af fi xi ng superabrasive particles to a substrate in
predet erm ned configurations, such as grid, may be
found in U S. Patent 6,039,641, U S. Patent 6,286, 498,
U. S. Patent 6,368,198, and Applicant's copending U S.
Pat ent Application Serial No. 10/109,531 filed March
27, 2002, each of which is incorporated herein by
reference in their entirety. Finally, the
superabrasive particles my be coupled to a substrate
that is nade of netallic powders. Metallic powders may
be selected froma nunber of materials known for
formng a substrate. Further such netallic powder nay
contain brazing alloys to facilitate the brazing of
the superabrasive particles. In a preprocess step, in
formng a substrate, the superabrasive particles may
be di sposed into the netallic powder prior to
solidification or consolidation. During the brazing or
consol idation step, the abrasive particles are
chem cally bonded to the substrate, providing a
durabl e CMP pad dresser which may be | ess vul nerabl e
to particle chipping and dislodging. In addition, to
t he brazing nethod previously described, the particles
may be affixed to a substrate through el ectroplating
met hods.
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In various aspects of the present invention, orienting

the superabrasive particles in a particular attitude
woamesasconpl i shed by using nmagnetic fields 8CT/US2005/035046

vacuuns. Pl acenent and orientation of superabrasive

particles through magnetic netjheds are discussed in

U.S. Patent 4,916,869 and U S. Patent 5,203,881, which
CIAMS ncor porated herein by reference. An exanple of a

sui tabl e vacuum net hod nay be found in U S. Patent

4,680, 199, which is incorporated herein by reference.
1. Esseninethlod for contratlingr@VA \piad greaseripechormasi gme €M pad dresser as part

retrieve abrasive particles through vacuum neans and .
of %h@enadalr%gﬁ?fsfébrﬂ%éloa@r%gw@em@%F%fﬂ&ﬂ?%n&aﬁ@&é@?#&?efﬁbmswe
pm%k %H§ﬁ?ﬂgn he vacuum chuck tubes in the chuck can be

conftigure th openings that orient the superabrasive

par briehtgs thasupesairesivephrticles intwlasattihsie ghat provddsan anticipated

t chi ng, process. Once the superabrasive particles
pe @W@mﬁggﬁﬁﬁﬁgﬁgWry ori ented, the vacuundi sposes the

super abrasive particles on the substrate to which they

wi |l be fixed without disturbing or altering the )

2. at t iThadestlodd eftedaipal,twhereis themesformengetchprcigrishigpis gagptimal pad
drdness%r with oriented particles configured to optim ze

Bres L&Y performance for a desired aspect. Nunmerous

nodi fications and alternative arrangenents may be

devi sed by those skilled in the art w_ thout, departin
3. f r orhbemecthesl of dlaignl véespa ﬂt@rpeﬁﬁ)@nﬁlﬁ@s@ﬁ@q@ﬁ\?‘éﬁﬁi%ﬁm@gaad dresser
we pe appended clains are intended to cover such

nodi fi cati ons and arrangenents. Thus, while the

present invention has been described above with

particularity and detail in copnection with what is . .

4 pr e%ﬁt@%ﬁh%t%ﬁf%%}mt b Wersin @%@%P‘é‘tﬁ‘ih&%ﬁe&ﬁﬁc Is an optimized
: ' he invention, it wll be
ba%%%%@é%?@g%ﬂ? oégﬁggégag?%éry skill in the art that

nunmer ous nodi fications, including, but not limted to,

variations in.size terials, shape, form .function
5. ranrior Taie s ek, MAegs it oAt oo iisgtbers selected
' ' ﬁ@ﬁatg&y §tIGh & U AE PCDN.CRBicHoEE nitride
ﬁo}f%??%e(%ggﬁﬁ%%% 1. rr_edf_%god for cont golP?ng C\VP
(cIpl}) add @olyeryspdlitfecrulyierisgon pitade M dr esser as part
of the pad dresser fabrication process, the pad
dresser enploying a plurality of superabrasive
6. Par el e&h6ePilhisi HIvhe@sih € dupgrabhigive pagicddsriadidediamond.
particles into an attitude that provides an
antici pated perfornmance characteristic. 2. The nethod

7.1, ShRR o 5L RSO PP CHBE AL sl

prédetenngiedipattefhe per f or mance characteristic is optinal
pad dresser

8. The method of claim 7, wherein the predetermined pattern is a grid.
9. The method of claim 1, wherein the superabrasive particles have a predetermined
shape.

10.  The method of claim 9, wherein the predetermined shape is a euhedral shape.
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wear. 4. The nethod of claim1, wherein the

performance characteristic is an optim zed bal ance of
wdnesgisng3rat e and dresser wear. 5. The net hodpraf/usk@snss046

1, wherein the superabrasive particles include nenbers

selected froma group consistigag of: dianond,

pol ycrystal l i ne di anond (PCD), cubic boron nitride

11.( c Biilhe methbdpdlcjedmys wdieteimie pugsieterménedrshrpe is ietfber@pcgtahedral or
6. ﬁ%gpqﬁtﬁod of claimb5, wherein the superabrasive

cubOsQPRMAEAl Sh3RE yde di anond. 7. The nethod of claim 1
wherei n the superabrasive particles are arranged in a
predeterm ned pattern. 8. The methaod of c]Jaim?7,

12uheilbe methes gficdaimtle MTrariths AHPERbrapIYe Rargieled aregpttaghd to a substrate
selfL b S Tt o B AURRIAE RN AT L nE Gl
cernfnéy BuRrinBang hfidwiarthdrael shape i s a euhedral
shape. 11. The nethod of claim9, wherein the
predet erm ned shape is either an octahedral or
13CUbgROG &l BRARSein LAd sUpSatTRIOParAt e hidl sBbdkantially all
wherel n the superabrasive particles are attached to a
cordigused iaten astiude hadng aromekiportiproujentedrisivetdsagad to be dressed.
essentially of netallic materials, flexible materials,
ceramc materials and m xtures thereof. 13. The net hod
14C! ARk Ine NS FRIAMSIE vbhe FP S @ BliRSA B Bsi RApdrti€lb £5re 3UBstantially all
substantially all configured in an attitude having an
couffmxedpiorani asifude haingan @cggmoatsoraorﬁa@dt tgwpel gpackiody drasged.
The nmethod of claim 1, wherein said superabrasive
particles are substantially all configured in an
15at t Thedetiavomdaimn , edgeip edill sopersbrhgnd patitlovaedubstpaiily all
to be dressed. 15. The nethod of claim 1, mher%in sa
configysedisrasittiade hrting p &se pogion psisnigditpwprda pad to be dressed.
configured in an attitude having a face portion
oriented toward a pad to be dressed. 16. The nethod of
16¢! aiTie h:thovhefrdddim Kanhesiperid bumzsibrasiyeapariideese ahemically bonded
chem cally bonded to said substrate. 17. The nethod of
to gaidyFERSEOLE. wher ei n sai d superabrasive particles are
el ectroplated to said substrate. 18. The nethod of
claim 1, wherein superabrasive particles in a central )
171 oc &thie ametbod ofvdaior B sdéerein saidisegsoabeesivapaaticles ate elegioplated to said

wi.th an apex oriented toward a pad to be dressed, and
substrate.

18.  The method of claim 1, wherein superabrasive particles in a central location on the
dresser are disposed in an attitude with an apex oriented toward a pad to be dressed, and
remaining abrasive particles are disposed in an attitude of either a face or an edge oriented

toward a pad to be dressed.

19.  The method of claim 1, wherein superabrasive particles in a central location on the
dresser are disposed in an attitude with an apex oriented toward a pad to be dressed,
superabrasive particles in a peripheral location on the dresser are disposed in an attitude with
a face oriented toward a pad to be dressed, and any particles therebetween are disposed in an

attitude with an edge oriented towards a pad to be dressed.
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remai ni ng abrasive particles are disposed in an
attitude of either a face or an edge oriented toward a
weoadbetoasdie dressed. 19. The met hod of cl ai m 1, PeEISEI08/035046
superabrasive particles in a central location on the
dresser are disposed in an at{itude with an apex
oriented toward a pad to be dressed, superabrasive
20.par Themethold of alaprerl| pheteil supewhtdstye perticldsdn ¢rcewisad doggfien on the

di sposed .in an attitude w.th.a f orie
et st pdoratelly i el Bif i de Bl hE IR Shpton the
dre§depposed in an attitude with an edge oriented towards

a pad to be dressed. 20. The nmethod of claim1, wherein
superabrasive particles in a central location on the

dresser ar f I i : ' :

215 el o e B Rho e I AR SPELRR LA ity
The nethod of claim 20, wherein the lower quality is a
lower internal quality. 22, The nethod of clajm 20, .

2.uhebs metind of e JuBrey: b otvar SRR 4 & v sy
The nmethod of claim 22, wherein the lower quality is
an irregul ar shape. 24. The method of claim 20,

23 .wheThé mettod ofielaimpRer whérgin the &iveat qeelityrisim asigular shape.
particles have either an octahedral or cubo-octahedral
shape. 25. The nethod of claim 23, wherein the

241 1T gUL AN ANARBIM OV EER i AthEBE SRS SAYE sl RBSASRE particles have
action than an octahedral shape. 26." The nethod of

eithelr an wetBhedshleorebo-setiabledgalpbepdhr asi ve particl es have a
size from about 100 to 350 microneters. 27. A chem cal
mechani cal polishing (CWP) pad dresser conprising: a

25.SUbghE aleioddT@lam P3Uvkdeln/the firr rsaffeaibvidepamorchgsessive
attached to the substrate, said particles being

dresting pefinnetan an egiakedial shaps. t hat controls CVP pad
dresser performance. 28. The CWP pad dresser of claim
27, wherein said superabrasive particles include

26.MeNMyaE shesiedattcbiimf I, hetdiesaid ouerabamsvespartigeotiave a size from about
di anond, pol ycrystalline dianond (PCD), cubic boron

10 350g@1cr@BMFIS: and pol yerystal | i ne cubic boron nitride
(PCBN). 29. The CWMP pad dresser of claim 28, wherein
sai d superabrasive particles include dianond. 30. The

27 C\VP Apeindea siseharéal pbhshim@ @ Mh pacedesssat@mprising:
superaprasi ve particles have a predeterm ned shape. 31.

The 2ENPUsEY 28 esser of clai m 30, wherein the

Pr edeiGhmily e dushaRgsivSpfti Sl AEHcBld to the substrate, said particles being

configured in an attitude that controls CMP pad dresser performance.

28.  The CMP pad dresser of claim 27, wherein said superabrasive particles include
members selected from the group consisting of: diamond, polycrystalline diamond (PCD),

cubic boron nitride (¢cBN), and polycrystalline cubic boron nitride (PCBN).

29.  The CMP pad dresser of claim 28, wherein said superabrasive particles include

diamond.

30.  The CMP pad dresser of claim 29, wherein said superabrasive particles have a

predetermined shape.
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shape. 32. The CMP pad dresser of claim 30, wherein

the predeterm ned shape is a octahedral or
woubw/setiahedr al shape. 33. The CMP pad dr essePCDfUS2005/035046

claim 27, wherein said superabrasive particles are

substantially all configured._yy.an attitude having an

apex_portion oriented towards a pad to be dressed. 34.
317he T B pad desssca of ghaim 38 yherpin the predptsrmiged shape is a euhedral
Sh%ﬂperabrasive particles are substantially al

onfigured in an attitude having an edge portion
oriented toward a pad to be dressed. 35. The CWP pad

dresser_of claim 27, erein saj d superabrasive .
30 TR AP g et 0L Ry WP bR PR B SBape s @ octahedral o
cuBd-bblHlRaNAYp19 @ face portion oriented toward a pad
to be dressed. 36. The CWP pad dresser of claim 27,
wherei n sai d superabrasive particles are arranged in a
pr edet L,ne attern, .37 The CMP.pad dresser of
338} it S B B3 B Brigd S P B mimieis BRe PRERNE policlgsioge
suss%antiﬁhg aPVBnRadedLasatitudt heviah Bh dfex PE6EbAerRed Bhwards a pad to be
super abrasi ve particles are chemcally bonded to said
dresetsbt rate. 39. The OMWP pad dresser of claim 27,
wherei n said superabrasive particles are el ectropl ated
to said substrate. 40. The CWP pad dresser of claim
3427, THRETMIPHas dpsicaf aRin @ 7pahéretl i supaiabakiegarticldldry
| ocated are disposed in an_attitude with an apex
substariatlz @l copfiguedinpnpttigidp Bayipg a8 edee posHompjerediovyarchy pad to be
(hgg%ﬁsive particles are disposed in an attitude of
elther a face or an edge oriented toward a pad to be
dressed.4 1. The CWP pad dresser of claim 27, wherein

super.abrasi v articles that are central | ocated are
3501 S poseMP wad lessariof ma Whgﬁma%{;sumag%%ﬁ@a PRBRETS %
. o r Q .
B3 PSR SHABLABHASINE R R cRR g o
dressécace oriented toward a pad to be dressed, and any

particles therebetween are di sposed in an attitude of
an edge oriented toward a pad to be dressed. 42. The

36CVP RRACNMP S8 Afesdr of CRIM2Z /whiyeRY QidsupeRbfalve)pattRtatee arranged
super abrasive particles are of a |lower quality than

in pgrédstemmiriedpatieroat ed parti cl es.
37.  The CMP pad dresser of claim 36, wherein the predetermined pattern is a grid.

38.  The CMP pad dresser of claim 27, wherein said superabrasive particles are chemically

bonded to said substrate.

39.  The CMP pad dresser of claim 27, wherein said superabrasive particles are

electroplated to said substrate.

40.  The CMP pad dresser of claim 27, wherein superabrasive particles that are centrally
located are disposed in an attitude with an apex oriented toward a pad to be dressed, and any
remaining abrasive particles are disposed in an attitude of either a face or an edge oriented

toward a pad to be dressed.
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43. The CMP pad dresser of claim42, wherein the | ower
quality is a lower internal quality. 44. The CWP pad
wdnemgss416f cl aim 42, wherein the | ower qualitPCraSa005/035046
| oner shape quality. 45. The CMP pad dresser of claim
44, wherein the lower qualityjigs an irregul ar shape.
46. The CMP pad dresser of claim42, wherein the
41hi gAde QMB[ppg gregwgggchagn 27, wheraRsypapbigpive particles that are centrally

100%%'8%9 ﬁ]&ﬁ& V\g gt Ay §lﬂ w1ﬂq7an a § ﬁ%@e@ %ﬂﬁ%ﬁ%arto 8t dressed

erein I'rreg ape provi'des a nor

sum@frsﬁse yaticlestnt nyg panphemmll;t lmaartedl Im dispoadkihr zal attétudp mth a face
48. The CMP pad, dress of cl al erein saclf'.d .
origpfpd Foawéélpaé 3,5 fhie?ﬂegs TLARY PATHG f‘féh?fF Sb e dpesgdyn an

attf%é(ga %ﬁraﬁre‘a ﬁérﬁed fvarda ?ﬁ& fposk di85semnuf acturing a CWP

ess as recited Cam27, conprising the
steps of: prow ding a substrate; selecting an attitude

42 (GF DB 8RS Bierr RERe e bt PR 55 PE soneraprasive partictes

areSHRELARF QEilYEiHRAA I Fh@SlY BEfed PatisRbected attitude in
relationto the Substrate; and bondi ng the abrasive

particles to the substrate in the selected attitude.

43.  The CMP pad dresser of claim 42, wherein the lower quality is a lower internal

quality.
44,  The CMP pad dresser of claim 42, wherein the lower quality is a lower shape quality.
45.  The CMP pad dresser of claim 44, wherein the lower quality is an irregular shape.

46.  The CMP pad dresser of claim 42, wherein the higher quality shape is an octahedral

or cubo-octahedral shape.

47.  The CMP pad dresser of claim 45, wherein the irregular shape provides a more

aggressive dressing action than the octahedral shape.

48.  The CMP pad dresser of claim 27, wherein said superabrasive particles have a size

from about 100 to 350 micrometers.

49. A method for manufacturing a CMP pad dresser as recited in Claim 27, comprising
the steps of:

providing a substrate;

selecting an attitude for superabrasive particles that provides an anticipated
performance characteristic;

orienting the superabrasive particles into the selected attitude in relation to the
substrate; and

bonding the abrasive particles to the substrate in the selected attitude.



