LAPPI NG CARRI ER AND METHOD Cross Reference to Rel ated
Applications [0001] This application clains priority

wa 0080156, N. 60/ 866, 768, filed Novenber 21, 2POBUS1008085103
di scl osure of which is herein incorporated by
reference. Technical Field [0002] This disclosure
relates to Iapplng carriers and nethods of | apping
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[0003] A need often arises to grind or polish flat
wor kpi eces such as di sk-shaped articles, e.g., silicon
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.one nore of the disks, so that opposing
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S|nultaneously Mor eover, the |apping nmachi ne may
include carriers that pogau( ufgd retain the disks
during the grinding or polrTshing operation. Such
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parg

aaddrecfroen significantscragghchalecharinggiehadobishiag operations,
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opp03|te directions, for exanple, thus causes the
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tech prior to, the
or pohs%ﬁ% opcration. é]ucﬂ carrlers may be adapted t% rotate I‘GEJ,%VG to the platens. For

example, the lapping machine may also include an outer ring gear, disposed around an
outer periphery of the platens, and an inner gear, that projects through a hole formed in a
center of the platens. The carriers can have a toothed outer periphery, which engages with
the teeth or pins of the outer ring gear and the teeth or pins of the inner gear. Rotation of
the inner gear and outer gear in opposite directions, for example, thus causes the carrier to
rotate globally around the inner gear, and about an axis of the carrier.

[0004] Typically, the manufacturer of the single- or double-sided finishing machine
will polish the surfaces of the platens using a lapping technique, prior to the polishing
machine being shipped to the end user. It is conventionally believed that the lapping
technique provides the platens with a relatively flat and planar surface suitable for most

polishing operations.



machi ne being shipped to the end user. It is
conventionally believed that the |apping technique
w@e@siodass t he platens with a relatively flat apd/pbzanzess103
surface suitable for nost polishing operations.[0005]
To polish the workpieces, a polishing slurry is
rovided on a surface of the disks. The platens are
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fact, the teeth can becone so worn that they wll
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. fixed aprasives in dualsided |apping. applications. As
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pressure and relative notion associated with the

| appi ng process, asynmetrggal i shing can occur
Asymmet ri cal polishing issgﬁ%%ﬁgne or nore polishing
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ulling of the fixed abrasive by its ¢ontact with
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workpiece being polished. When using a fixed abrasive, this effect has been attributed to
the dulling of the fixed abrasive by its contact with the carrier. In addition to dulling of
the abrasive, a second problem associated with contact between the abrasive and the
carrier is excessive wear of the carrier. Carrier wear may make the carriers so thin that
they are not usable because of bending or tearing.

[0009] Current solutions to the problem of dulling of fixed abrasives by carrier
materials and the resulting asymmetrical polishing performance include periodic
conditioning of the fixed abrasive and the use of alternative carrier materials. During
conditioning of the fixed abrasive, a second abrasive is brought into contact with the fixed

abrasive under load and relative motion to wear away the portion of the fixed abrasive that

2



carrier is excessive wear of the carrier. Carrier wear

may make the carriers so thin that they are not usable
whewaneasof bending or tearing. [0009] CurrentPCT/US2007/085103

solutions to the problemof dulling of fixed abrasives

by carrier materials and the resulting asymmetrica
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abrasive surface of the lapping machine.

[0012] In some embodiments, the invention comprises a single-sided or double-sided
lapping carrier comprising a base carrier having a first major surface, a second major
surface and at least one aperture for holding a workpiece, said aperture extending from the
first major surface through the base carrier to the second major surface, wherein the base
carrier comprises a first metal, the circumference of said aperture is defined by a third
surface of the base carrier consisting of the first metal and, at least a portion of the first

major surface or at least a portion of each of the first and the second major surfaces



of extending the life of the carrier. In so far as
abrasive dulling may al so be a problemin single-sided
wo apploewgsoper ati ons, sone enbodi nents of the |PWBENS1007T1085103
include carriers in which the coating or layer is
present only on the surface of the carrier which
contacts the abrasive surface of the | appi ng nmachi ne.
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between the polymeric region and the base carrier said adhesion promoting layer
comprises an inorganic coating.

[0015] In further embodiments, the invention comprises a method of double-sided
lapping comprising providing a double-sided lapping machine having two opposed
lapping surfaces, providing the carrier described above comprising a base carrier having a
first major surface, a second major surface, at least one aperture for holding a workpiece
said aperture extending from the first major surface through the base carrier to the second

major surface, wherein the base carrier comprises a first metal or a polymer, at least a
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| east a portion of the workpiece. [0014] In other
enbodi nents, the invention conprises a doubl e-sided
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a portion of the morkﬁ E E!!é0016! ﬁlher features and
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[0019] | owWiregi@dtdh o dushesied] irige® hcRfded HIE nhMBER DM MRbrange (e.g.,

t he clalns The above summary of
1 to Sincludes 1, 1.5, 2, 2.75, 3, 3.80, 4, and5). All numbers are herein assumed to be

= 3

modified by the term “about.”

[0020] Flat, single-sided lapping of substrates is a process that has been used for years
in electronics and other industries. It is used to grind and/or polish one of the major
surfaces of a variety of workpieces, for example, glass or metal disks used as substrates for
magnetic recording coatings, semiconductor wafers, ceramic, sapphire, optical elements,
and the like. It is generally desirable to achieve high degrees of both flatness and
uniformity of thickness in addition to the preferred surface finish. Such single-sided

lapping machines may use a variety of abrasive features or surfaces depending upon the
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principles of the disclosure is not intended to
descri be each illustrated enbodi nent or every
WO pBeeA at i on of the present disclosure. ThePET/{sn08%085103
and the detail ed description that foll ow nore
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using the principles disclosed herein. Brief ) )
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I n
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desired., I n general, the rkpiece is held in a .
cleFirgiigy @ qﬁgﬁr- Hfl@ismeéu it Ur<iete S@Bﬁtaaewsw gpchan ogengtish both
ma?:tg%gffa@es%?ﬁ %ﬁ%@ ?)ﬁg%gl%iec-gg,efoy\@ia!ﬁ%l@fgﬁsg X FrldEe disks used as
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orf & B is M BIP FETosisr BB o his PR b e s of both
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Alt%l‘naattisgly,nt%gy Pneayfb% t%1rttieg %vtitehdbufttroggn coonrtaining abrasive particles, often
diamonds or other superabrasives, embedded in a rigid matrix. More recently a textured
three-dimensional fixed abrasive article, such as Trizact™ Diamond Tile has been applied
to the surface of the platens to provide the abrasive action.

[0022] Figure 1 illustrates a typical workpiece carrier for flat, dual side polishing or
grinding. The workpiece is inserted into an aperture 22 in a carrier 20 which bears

teeth 24 around the perimeter. The circumference of aperture 22 is defined by the surface
arca of the single support associated with the support thickness. In some instances, the

circumference of the aperture in the support is fabricated to be larger and may be of a

different shape than the required circumference and shape to hold a workpiece. An insert,
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covered with a material suitable for slurry-based

polishing. Alternatively, they may be fitted with
wheisoagsgEont ai ni ng abrasi ve particles, often BCHOIS200%085103

or other superabrasives, enbedded in a rigid matri x.

More recently a textured three-di nensional fixed

abrasive article, such as Trizact(tm_ Dianond Tile has
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use a variety of rasi ve features or surfaces
mn@eg@qmndy guﬁgpgwrmhepmﬁm étr@cénonmf%@aa@é& thats. camyes thepaeicr to

rotate tg‘%ob%we ! {0[1)1n8tt c 1S nety %egT %n?l %)ordt SR ta%‘:sj Olg Ehoe erC %V ﬁ‘le%j also can be

or slhurry-

des‘&ﬁeﬁrtﬁ adthtéabyut 4 Fleten ieiyig Asufh igtdredd erinlg géhht, mlitﬁh may move in the
cont ai ni ng abrasive particles, often dianpnds or other
sangg gispcaion hut YtekiffersiwaedSd in a rigid matrix. Mre

[Od‘zgientli‘l%ut% zta%(HHf 1Jerbrf%(ectr€% @%&gd%%%gj slﬂo|n>&ﬁ% i8R d’i‘ﬁ)h%@A of

icley such as Trizact een
Fq@m@ﬂnédc&uethH)sﬁhépnermfwmhﬁcphﬁﬁgnﬁaMQgpmummﬂeibhbmm

abr ve .action. 002 ure 1.illustrates a typi
carpisy iﬁi Senicallyrpstak FHBl tP’a:F g3 lsgha%raﬂasﬁ pEan %ﬁhment of the

1nv%ﬁ!16}ginr\9hlcﬂ_h% RidAI G %smbﬁsés IS dBer lrltZQ)eéinngaﬁﬁ?ﬁlBﬁ@ layers
In a carrier 20 whi bears teeth 24 around

1 léﬁ)en rthmmpsed'ﬁheotfalcw 14 en@m@uﬁacea,pﬁrthmaerlm The cddfoidmeeht of

rface a the le s t associ ate
righte o PRBdEL R e Shn blE R dah Rl nERE BERE T the base
cargicf €UNERY 188 66lyaferit Me/caPRI4L UrtR aldﬁeﬁche%@ﬁﬂﬁﬁ fayefs 116 may
fabricated to be |arger and ma a d| ferent

comprgsempbinle leyras P%@fmﬂrlé’ftil}’cdlﬁ*twhﬁ@mﬁbe Iy the cspgemens of

L5y T8 R
suﬂp@lrtftbﬁl@ @fridrNel 20T ik ixic ©¢ és ambddimenﬂlehlap uaigng B gfda%r

port aperture. Any known insert can be used, e.
thighpbe0lcths BHINBEADES CITisT) Hiat B ALEINgS reguIApg SEBET miggamcdl

stlffﬁ]e%g,rﬁ)r E%ﬂﬂﬁ@Me%eéﬁQﬂBf the§&tiand the region of contact with the workpiece.
[0024] Although the embodiments of Figures 2b-2¢ indicate that substantially all of

both major surfaces of the carrier, with the possible exception of the toothed region, are
covered by the polymeric layers, it should be appreciated that the polymeric layers may be
discontinuous in other embodiments and may be present in multiple regions on either or
both major surfaces of the carrier. Continuous or discontinuous polymeric layers covering
at least a portion of the major surfaces of the carrier may be desirable to optimize (e.g.,
reduce) the overall friction between the workpiece and carrier and the abrasive surfaces of

the lapping platens and/or to provide enhanced flow of a working fluid for cooling,
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different material fromthat of the support. The
carrier teeth engage corresponding teeth or pins (not

WG bwsty4188 sposed around an outer periphery of P¢BEUS2007/085103
pl atens, and an inner gear, sonetines referred to as a
sun gear, that projects through a hole fornmed in a
center of the platens. The carriers can then have

lubrigatione ghesnical mpdificginaraf theuwirtaresebriageadsds sivark éerw@i fgnd the
P
7R S R A ORr TS O hEPDLSi Bt
comaktteilrag@ab improvppasking flaid Bowi dmsymd anbebmomb ehe phltymerlc
causes the carrier to rot te gl obally around ihe in

reglQILET Iegions b BhE MAIRT syifece l%q,@rréegrrpqyel?e copgetediodhe pa gmeric
reg‘f@lﬂort}%%fgﬁ§ bl ﬁ%%pé@sﬂe%%fs@ﬁ%‘t I&o%@én%bd‘t’rﬁérﬁg a $hirddlrface,

gear and a ring gear, may nove in the same
comésperding o thasudicedinés @itbnbass peets defilio@ 8ic apeguceirzamience,

t f { d 1
il F oK ceiiog T G e C S BinEae Pk RS TR
[0025) WEEGEtieR0S it fplRherdt 181a9kEerhdRROhE peﬂfor@nanc@@ﬁ@orkplece
carrier 112, typically netal for rigidit Fi gure 2b

carin@r& yspdi it danbloriidest lappiag seviigs helpncieg saviisl prpperiics.ofh¢ poated
car arri e

carger &u%t re&a o) su%fli(:lentily rg%lg ?o r&\hest%g vxfoﬁﬁ’ 1ecCe or Wo&k?mces between the

abifagige platdns @vhlle Fedeihirgthinamesgh fbetuzed t‘o’ilﬁf) ity veryl ﬂﬁn Workpleces
enmbodi ment of  Figure 2c. includes optional adhes

degired b therrgeatrapie §n41eéatﬁ¢1tnéﬂﬁ6§% st dbef it ﬁ@@m@b@éor the thickness
of iR Efr?eﬁr t&ﬂ%le@ﬂﬂaﬁ gl% éf%gllré/d]ffﬁdl ‘fhll:lé%@g éﬁ thd-%ror &g i):pgﬁlnerlc

pronoting | ayers may conprise tiplelayers
layehgmubtbdtyaukicsinidae dulimg of ihalabrasivn ot hmdte:rmfmﬂ Ioﬁﬁra:tabﬂfswe

Fi ur .2d, the co mer i r 114 do, not
Suf&fg Hi‘é)‘ %%%%a@dr Qﬂ&&@o laﬁll% AENCESHER fsaﬁagsgnfclartbff wpiking
flutdl An sEind lé‘fxﬂ?)oaﬁnén% ans SI9b aski B Rt Whbia hntgﬁt'cmn%' whgh ’@he abraswe

greater thickness of the support (base carrier) 112

whidhighagnkad egdiling gingatidlattiesr endodmmintsalpolynicfitc hasss with substantlal
pn of the teeth and the region of

“@85ﬁ?§%?c%f?ﬁﬁ?%%‘Vorkplece [0024] Al though the

[o@@podi 1Ry &eﬁffoﬁdgﬁﬁt%atg@algQ/hidh@xﬁﬁﬁt&i laRRtwork to failure (also
su stantlallé all of th maj or surfaces of the

knewin p$ Brergyq Braak §tf|§&ﬁésﬁst§ie§10é$<t€9é?ﬁ bonlasge ntrgratebergegnder the
str‘[bﬁ gflel%ﬂs stﬁfn? ?&rggﬁ;g galji} \éultdﬁg vx}%ﬂl s}/l{{gc{ %scwéa@fgs'is%ant 'ntlatéc’rﬁ?sumths
at the polymeric layers nmay be

precia

appsiicaﬁ@mt It huObEni detedinhied tm‘@@@inreemhesmagw wb’ﬂytottﬁlhﬁlé%eﬂkast
in multiple regions on either or both major surfaces

abeyt 5tJﬁéleéaﬁt fqagtrabopiot Jomipsudf lenst ehagie éﬁﬁ@lﬂ% 48 Togesy madpes,
30 lJ@M@sr, dr QQéﬁe[{léﬁkQ can be used as wear resistant polymeric layer for carriers. The

polymers comprising the polymeric layers may be a thermoset, a thermoplastic or
combinations thereof. The thermoplastic polymers may include a class of polymers
commonly referred to as thermoplastic elastomers. The polymers may be applied as a
coating or as a laminated film. After applying the coating or film, further drying,
annealing and/or curing of the coating or film may be required in order for the polymeric
layer to reach its optimal utility. In some embodiments, the polymeric layers may

comprise multiple layers of chemically distinct polymers.



at | east a portion of the major surfaces of the

carrier may be desirable to optimze (e.g., reduce)
wo b@sogasal | friction between the workpi ece anBICTYHR2008085103

and the abrasive surfaces of the | apping platens

and/ or to provide enhanced flow of a working fluid for

cool ing, lubrication, chem cal nodification of the )
[002(]} f acl8dBidiondo RPPATE, aPpiR RteBeRhgAIcal RipReTtipfe the nedymeric
R U S S R S
withoutkumlge tibgradhtioh@dlits propeais. Polyadirsmieh as pblyergieingsiepodes, and

regi on or regqgi on _one majqr surface of the cayriey.
certgiy PR ﬁ%ns‘fﬁ@ 5° HREISSBH Shep 4l FORBite & the St Tl
ernﬁﬂ'b%le@ BRPRal $e WL thY B&E)lggl_%ric 1RO 'ﬁef@ﬂp@gdélgﬁ@sscoﬂl&rising the

hi'rd surface, corres Ing to the surt area
polyherib dsyercaregiens uefuidaithegmobee palyerathanes, charmopfastiepagyrethanes

be at |east. partiall oat by .t he pol yner :

and Bipiirefing Etee o R ivesthents Sy S ol gisayocdhBn SERY gpghterminated
polyB@eP& ByRSyE tdrRYRES] ﬁdgyeﬁs’f&lﬂ PRpBIyinkes RehdassEagReOhay be

wor kpi ece carriers used in doubl e-sided |apping.
emplaeyailr €sosplankame phige pelyercalang meyeret d_reél_é@bquh@Y%_Eiag@tg of the
polc\xgl{e&llla%re mrgfrst;e AchBL o gﬂcvle L& lc%Psg{n% d rteé)ctl%{lls.vﬁn% gteeferred
rkpi éce-or Workpi eces between the abrdsive platens
crodblinkéng QRS Big: dchétibnesfautiiBodyanite tdifechtédpdlarethhge, (@¢tyas

thin workpieces desired in the el ectronics and rel ated

Adipart' e qvailiie fram Ghemturs Gorg ediliddlsburys 670).+wigh an aliphatic or

' 165S: ' ired
e EAETRe ok IRl aLadpue it LA B r e
Theimoopl cbtio pblyostisme dihasiesudiu bd Estgnad¥ S8RE) adaiilablicvfyno.ubrizol Corp.

! r of the abrasive surfaces ich it contacts
(“}iﬂ@#ﬁ% O AP dnde s wet! &t %tpt)fygsneé B eai REFSSRERY NNt he
[OOdQ(Sﬂ Ki nlﬂl sbhidicthbolin &R Bn ﬁ&mwn@aﬁlﬁting faKéIS(AQ’ILS) Qnayebe interposed

esirabl e to'av0|d interactions myth t he abraslv
betwieicr therbmye Caadr and tHebdlymgric layessttp linpwivh ¢re integat)i efshe sqated

e LA L SUEb By B DR S ot R AR GRu e
lay s Cihe XL Bial c8mbASORuMPIKIal&@s bRbiIe chaissa dshPYkItias or,

Energy to Break Stress), as denonstrated by a [arge

praferelelyr mubiplalesers haveg dishactohemics! campastionsr Ahpadhesipa,
: i.cul arl i .St

prfifer iy e et o G it B9 IRaol BLSP Sy prgforebly.
thet ARL igolotatedos theawo mghjér sppoked surfaddsl dftiee @fsc adrricgast

about 5 Joul es, at |east about 10 Joul es, at |east
[0028but s asihgsiens propipting aves may e fpimedsby ehgmig moglificgtion of one
or ﬁéségorﬂpgpgsge ac???ég??uﬁﬁrﬁeg o?ﬁy Wdlﬁ?% c§z§tﬁ% wiR@h ¥HRAibSS as an APL
on one or more of the base carrier’s surfaces. Chemical modification of the base carrier’s

surface may be accomplished by conventional techniques, e.g., plasma, e-beam or ion
beam processing. A preferred process is plasma processing in the presence of one or more
gases. Useful gases include tetramethyl silane (TMS), oxygen, nitrogen, hydrogen,
butane, argon and the like. Plasma surface treatment results in the formation of various
functional groups on the surface of the base carrier. Preferred functional groups include
atom pairs that comprise oxygen bonded to carbon, oxygen bonded to silicon, nitrogen

bonded to carbon and hydrogen bonded to nitrogen. Plasma processing can also be used

9.



pol yners conprising the polyneric |layers nmay be a

thernoset, a thernoplastic or conbinations thereof.
wab@soeassopl asti c pol yners may include a cl asBCD1S2007/085103

pol ynmers commonly referred to as thernoplastic

el astonmers. The polyners may be applied as a coati ng

or as a lamnated film After applying the coati nq%
to ¢lpamhe puifadse thiy Baspgarrignpéen tp Applaig/ e ABLr ishprebaradrgas for this

r filmmy be required in order for the

pu%%?%/{sll gl | ayer to reach its optimal utility. In sone
[06801hodi TienA BRI nidyébepdl iyonganic cob@ingre anwygandnqaratisg Useful inorganic

mul ti | ayers f chemn cal di st.i nct Ter s. 0027
cogtipey h‘tqeéﬂ tlga gge@é@?ﬂﬁs a%%ﬁ%rﬁfi.l%qrgamge ige e hude €Bhtings
corﬁﬁﬁiﬁ%’ &b Seirt E’(Qh}yﬁg%rdxggé@&ﬁfd%d fﬂ*’ﬁflc&le cﬁ%hﬁuﬁl%onded to

hst and 't he chem cal vironnent of the |apping

nlorliple paygeorponil¢chtourircomdmenr daggenatnidod tooeﬂumrmrrp r rotarteidesctal

I t t
ox R Y BEeS AEal Pyi aRES bR Bioa ot Mtonatly,
mek8 bStRA Gyl dnkjfopraiaA NI, Uidsin@ARhawahiane tiBuh&itride
used as thé polyneric layers. Preferred pol yners

beigg e priferged ¢oatipgs. yTi@rm@rgalay @p@m@s carebg epdicql F@&Icgm@ntlonal
e YRR e BT ARG B AL R prsic

Vaﬁd‘ﬁelep@atﬁ‘dﬂ 0or® brdfyrdblgxpllysicar vapaatiesbsphtedhigfucosuch as
%/dr oxyl term nated poI yest er %r epolymers with
spyficriggcipn pktias. andyeathedicmss Bipe decheiagesie preflingrredisedy controlling

f
th&ﬁiokﬂés@%ﬁ@ﬂﬁlfmtyb& tﬁieeﬁdlagl\f/}gg Fogy Cagsrsi \S?gg?skonafié)s o§1|a§s and

yur et hane may “be ac
cartbrdes sThesk vaxgumedepbsioos teckinqugratiber foed selvagsidentiyramd clean
systemis the reaction of a diisocyanate term nated
PI9s5tSyur et hane, such as Adi prene(tn) L83 avail able from

[od3gnt W’J?ef@%’rgamé Ma@ﬂk@@éﬁr oy b (eldely W dHanREl1 Bbih (Esgﬁdtf:atﬂrform

aromati ¢ di am ne, such hacure(tm 300 a '
Geagrally ol @gém@mPCImgthmcajmhpracfEHQMW pgas’m: or more functional

er B SRFC i oo W Rt 1t Bt capricarad i B lipes. The

or%% ictdoating! mial FAne ardfpichity poIgEment, Alth¥ei lo@mol8a8)cight
n sone enbodi nents, an adhesi on pronoti n% | ayer (APL)

compgusie maytaéwdmaﬁ%ét ewencingadivsiva. damrme C‘alﬁblwﬁllg t materials
coﬁglo%qgglrefe%reldqg &l CQ'QHE) 1n%%é’n?sv Bt tthﬂ lés{s]{ﬁ%%édh ¥n0?1§dlltl£§1 ane couphng

carrier €Sl on

agénlm etgamlﬁ@slnanerepmgl sﬂmspﬁhylmﬁamds isayyanto. s1r£h@ ﬁd%hlld'@banes
nmprise nultiple layers of. simlar chemc¢

an% ﬁﬁﬂ%i 5 R eérred APy @P&B iy Silaugpt Y oyl Qﬂa%rl%blﬁ fgpniylomentive
PedbSidne MLAEMN ﬁ’@llto‘ﬁ,o@@?.s' tions. The adhesion

[0032] A polymeric APL may be a thermoset or thermoplastic, including a
thermoplastic polymer film. The polymeric APL may initially comprise monomers or
oligomers that are polymerized and/or crosslinked after coating onto the appropriate
surface. When applied to a substrate, the polymeric APL may be substantially one
hundred percent in solids content or it may contain solvent that is substantially removed
after coating. The polymeric APL may also be a polymer solution in which the solvent is
substantially removed after coating. The polymeric APL may be polymerized and/or

crosslinked after coating via standard techniques, including thermal curing and radiation
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pronoting | ayer may be | ocated on one or nore of the
base carrier's surfaces. Preferably, the APL is
WO owavedson the two maj or opposed surfaces of PEEURNET085103
carrier. [0029] The adhesion pronoting |ayer may be
formed by chem cal nodification of one or nore of the
base carrier's surfaces or by providing a coating .
cuijrg. chomipsecid brryailabla mapmpialsoenypenly ealtpdrsingirs phadhisgiges may be
Clerts ol i ‘
L A e R o P fcsive
fortiecthmotigssomers.gwith phragvis,and-dpe dissared @ranleganic solvent system)

rocessi A preferred process .i | asma. processin
anff RRERIRET el HeeelBfompee m CEetot @Jgaé%aﬁ_[e ‘g8 drd Corp.
(C%rggfﬁ@‘i%-% ?%—W"I‘HRt Ml1avté h%ﬁleClgaﬁ\]@lli Iin%gﬂfﬁfélﬂal, Mt V&8 Attleboro,

ogen, butane, argon and . asma surface
MA) gat Ippemi™ 888 apexy dvailalile frbor MelidréepdensoarGlenscal Company, Inc.
fynctional_,groups on .the surface, of the base carrier. :
e 0 e TR SubE R0 Bursda gy anfingporymeric
layePPPE/HRN AU RRhAQREaHcIh@ing 3pRO Roatthpy BRtoRANL 8Fint@ating, roll
silicon, nitrogen bonded to carbon and hydrogen bonded
cogtingnon qagtjes withlagynsh grederssi ng can al so be usedto

Lean ¢ h face of the base carrier .prior t -
(0GE P56 SR SR i AR PRRS i neplePs rpning an

ad s @ApromBRBOlaydihehiAPtomipiisde emifiple McgaWaciC @ atulthdhydf APL is
an organic coating. Useful inorganic_coatings include

emipiyad shaprpart éPLg Ry dacluds, Fyarimbgr Phie ganew wpekqfdydls: a

0B B AL A L ARl B inatons
thepoofg&he Bddechyt e cinttiomnl inanp desiey dayeringvelprintothat facilitates the
dedrerTid! Ohadresta St flan AL s et foreictrlrigsprs including

the%%ﬂolkﬁ’iﬁﬁ ok Yhe U3BE &rri&ORith %ﬁﬁdéit% SR @M?ﬁile§§ 1a88rs. The order
APL, al umi num and al um numtitaniumnitride being two

in phisheha extions &yersgbase Thwricr o lf@hirs! popnemglyeds); blethe lapping

co PR R Sk OB Py B B s B B opimat ity of

thed@pats Edrfits ardifoQRY SdiisalcratRRAS hssd SRRE ivtitOdhp VRS Bic various layers.
preferably, physical vapor deposition techni ques such

In gomegrnbedimicniy, thp P Lpls dirstagheradh i babhwdilagicidellqwgseby adhesion to
techni gues. ar k; egl y: tr | -

BB IR R Lo heRr 0 TR R i e

fol&lwcaytsy, adnkdion telic baxidater. angtilcahbi deisodinibies BawWAg bumlti-layer

APiE ﬁloeiéi}]geliagglﬁ; gg ggnjiélgllljcee% o?lle la‘gg\\/fef t(l)lg o%ef S‘[LXi%gtv&;ir[hr t?lg 'basderc%rrier as the
initial substrate or the APLs may be sequenced one above the other starting with the
polymeric layer as the initial substrate. In some embodiments, one or more APLs may be
applied in sequence to the base carrier and one or more APLs may be applied in sequence
to the polymeric layer followed by joining of the outer most APL of the base carrier and
polymeric layer. In some embodiments, a preferred multi-layer APL comprises a first
adhesion promoting layer comprising a dried and cured Chemlok 219 compound adjacent

to a second adhesion promoting layer comprising a dried and cured Chemlok 213

compound.
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[003 1] Useful organic coatings can vary widely in

chem cal conposition and form Generally, an organic
WO\R8eaSEhem cal characteristics, e.g., one OPCTORM®07/085103

functional groups that enhance the adhesi on between

the base carrier and the polyneric |layers. The organic

coatin in final form are typically polyneric
[003¢H hodg I lmewnrhatetifferapt e g PRI AT Wﬂylr%lfhé%’f@é levels of

adﬁé%{%%%et\%&n‘%ﬂgm‘é AR ﬁf %Blyn!re?f@ 1559&6?&“1' g&n%@fo%?sfeln%ploymg

material s comonly re t’'o as cou
coitrbuige pﬂlmhmgfsohnabnsg thjghi tambetdum@ @iHaging Mgiuqlﬁgraseg ofiglenat s,
no sil ane, §8§§;SI| nes, . vi nyl sil anes,

tra g LR SirTiaBEY roghisanighst 1dbaieh ARRHER Ehq hage cargicr and
po%\f/ﬁ;ﬁ‘h@ rlz%@:ijs &ﬂﬂoﬂ&‘f’edst'ol ! Scds$ e%io%”%j&(sts@er@‘cénd}g&s The selection

le fr rve P nce Materials
of {heialdhesmn @dmotihP @3'21]5 shbgpghigntbriay ddiplendray theelapping process

er nos t or ther as including a thernoplastic
Cmﬁg f?Wﬁ?h%ﬂ@nﬁ ﬁh?@@iAPL may initially conprise
[00BBNOMEF$orab c@Adugﬁﬁrgeélﬁenhb@ltm&ﬁﬁca@l@hbmﬁp@ﬁg aBNPI0fo the base
crosslinked after coating onto the appropriate

cargigr $utase ovpelimapp Ilayeﬁsqrﬁica isislodtien desirabtere cjron fhretuirkace.

Coﬁ\EeLnttlo ¥l cli)eanici%gqgéhm(iue r‘]bogo plilolél}fﬂgr %eq% r Ce%ﬂmg e Sc’urkacg Wwith a

eﬁiﬂ@ﬁtt@ﬂtfbl@ddfe}d Eﬁm@wﬁﬁmﬁerm alakingg t%r@@é Witk ah @pfiBpriate
al so be a ?olyner solution in which the solvent is
501%‘55? ety icihyikstagettorPPEIol ebaretang: foflne cAby ylrdpg cDapnding

on @i?eyco%?po‘ég ?{E}é&%%&%?@% v ngj]‘éff%)ek @f%ﬁn%f\k B af 231 bPBas sg solution

Vi a stanadar ni que curing an
malyal(tbodtellmaﬁnﬂir Sditgcatﬁnmmzrais;calbd %edvraccbrginioelomlﬁlrthah‘sove cleamng

onmmonl rimers aqr adhesives na be use
teCEmﬂueSpr%qlﬁ *@@yrﬁﬁw dPamn{Sriigs cONamIEL i Fﬁm%‘ff‘g W(@ argon as
thd'BaX s ﬁl%!féf‘f@%rcle%q{h%stbé{ﬁlclueoﬁaﬁéﬁﬁﬂﬁa@ﬁeﬁ{lﬁ%%@ﬁﬁ@r Biddcoated is
curatives and dye diss In an organi c sol ven

a ngydt ep) stamdesChent. ok(tm) 219 (an el astoneric

O Rt SN SRS Bk PR rotymer. o
cerai® rmafelr@a@hetalb Relude VRt dhdAtdih RO, M%)fe@a%oiﬁﬁa@ﬁmllde

828 epoxy available fromM I er-Stephenson Chem cal
thegnagranglymerie thepmaplgsinolamyrs amheombigations thesaef. niicawhymer may
cm@gm%%g Io|1r %ré ﬁll%llg %rQ ﬁvecsagl{osgﬁ fo?gds/ leﬁg ?llli)g?g ! 01l A fillers

nve I onal "techni qués 1nc R #

ma!_i}lbré cepidycddo Iepirmheant bﬂﬁe chidiet. A@ditlbﬁkgly, ﬁbﬁnfﬁﬁﬁlﬂig fi@ers such as
with a _brush aor roller. [0033] Several adhesiaon

parsiclsier fihers maydiesidded togbe aplymee dPickeredgaiarieing fllars a5g inorganic

in AMture and may comprise surface modification to improve the reinforcing effect.
Nanoparticles, e.g. nanosilica, may also be of utility. The polymer may also contain layers
or regions of reinforcing matting, typically woven materials, e.g. polymeric fiber matting,
fiber glass matting or a metal screen.

[0037] In some embodiments, the base carrier and the polymeric region comprise
different materials. In some embodiments, the polymeric regions comprise a polymeric
coating or a laminated polymeric film. In some embodiments, ecach major surface of the
carrier comprises two or more polymeric regions. In some embodiments, the regions

comprise a urethane polymer, which can be a crosslinked polymer. In some embodiments,
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adhesi on pronoting | ayer which conprises multiple
| ayers. When a nulti-layer APL is enployed, the

WG epanetiss APLs may i ncl ude any nunber of the vBCT/O82907/085103
types of APLs; a chemically nodified surface, an
I norgani c coating, an organic coating and conbi nati ons
thereof. The APLs may be conbined in any desir

ed
the nefeperpy thepplpmedc fagian Fagaiwerk 49 Edlurgel 4 desptabgut 2vig) 20, 25,
[ . | ection of the APL depends on a variety
3Og§m?§??%%%nP%§$Uding the conposition of the base
[003&1 r | eln samd chibed mameg shict disttosell nidtieodpiatiyider providayer working fluid
he order, in whjch the variqus | ayers; base carrier, .
at &Pﬁﬁt?)fa%mt‘ﬁ?ﬂnﬁh%w@@e&ﬁ apg ﬁ)@; laggying P TacG phnigme gpbodments,
theAh&nhdd bAGR %eheo@ﬁl%me&{ﬂ&%{diﬁgy w%ﬁdﬁ% hefit c%qlr[}a@ﬁgdab%ive
achieving optimal utility of the lapping carrier and

panictes e ssammnshblelmtitetbe asdwdiddtedinverttionapghdasrie vdeef a

various, |l ayers. .IL.n sone. enbodi nen the APL j.s f.irst
ol 1R R R P R R s Y oxsgl B i Rrfaces
cothPBscR @l thi¥BIdikcAstHAL, textire! e -HIRH JFBEE S In {dhee MbodiSents, the
first adhered to the golynerlc | ayer followed b

meghfideditiominyentiomecniydeys targerdimensional. gexthied ofixpgl-abrasive articles
e i ment s ;hayi | t.i-laver AP h be

coff B R B A BESED P b T 1 Wit s QTR T R

sur€aes bethe dgpplidpemhdhiid. ah sl Shibdtiendits, tHrem&RbS ofihy ibd&ntion
sequenced. one, above the other starting with the.

empiyy HEPe-eimenyionalatexfised. ifired jabrasiygggtal e @mpriinggfigmond

R T S

laplpegapgdhired Thsome gudndimants, theengbdd/oftthe invieay@r erhploowed

er nost APL of the se carrj

by joinjng of th u b er
thrs%dl%e&wﬁ%lr reétqr%ffr é&.@éﬁ raéwﬁ@ﬂ%&am%ﬁ%,d?%nﬁd&gglmaws

dispbcdiin b dufier FRkreGOMP 'ﬂia%%d%géioﬁ%?at@sd&%ﬁ:irf&@ Al P HifRGent from
ayer conprising a dried and cured Chem ok 219

theclonghas wh thegtlicaslemensiana tedemddisdrabsisove gtidant i ng | ayer

IS dried. d Chen 13
oG ouR e o e AE e A e Tar o BRlovs Rt s on at least
on@BPiht ¢Rb bﬁﬁtﬁseﬂr@xppf@oﬁuﬁa@esdifftﬁeelﬁﬁmhg hevehs. of soasth@sbddiments,
e

bet ween t base carrier and the polyneric |ayer. A
thet dguplendqsilaprisg maaiine A raplaessk yos sipglepisleddming machine and the
baQlaHidr ?ﬁ‘cﬁudeg 'agf%a%%{%’ %{y%&ﬁé&i‘é%gﬁ&n DR 2 S tﬂ?f Siﬁgﬁwﬁfch
shear transferred to'the carrver may Tequire hrghéer

coaldie tcabrd3dlewadicd dfehdrppingaidchk. and pol yneric | ayers
| ess. severe

conpared to a process enmpl oyi ng S ¢ ]
o®Ghai 1V inss madbligdoer ebHtesToner BehissienpYilrseomg apparent to
thds@¥iBI18d HURS SAYG LY d M indGRER theWopd hd PRI iR ERSESSh, and it

should be understood that the invention is not to be unduly limited to the illustrative

embodiments set forth herein as follows.

Examples

[0041] Where not otherwise specified, materials were available from chemical supply

houses, such as Aldrich, Milwaukee, WI.
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condi tions and or workpi eces bei ng abraded.
Prior to conducting chem ca
W@R00APe415% t he

surface, it
Conventi onal
as,

[ 0035]
nodi fi cation or applying
base carrier surface or pol ynerPCI/Us30e1/085103

is often desirable to clean the surface.
cl eani ng techni ques may be enpl oyed,
washing the surface with a soap solution followed

such

by rinsing with water or %ﬁ@ﬁﬂﬁ@ the surface with an

AR TR TR Mlgf‘?&h%@ﬁze o,
on 1 k@ dopos| FIRERIGHCHRAC iatpmgs 1o picidly. iaiy r%% d

usef hy3Soni ¢
with the abov

o

hEnemlogky” &l k¢ mgedipelymch pegkrigdkesivsrio bond
=C¢,sraé9émmrmilat1@@1hﬁp@9@§0 ik, teiv eifedilg fyom Lord.

pl asfB48| eani

ngihswerf 28ea sontEminate,availabiofram Ivird.h

argopn as the
part Eﬁﬁhrly

jagon 828 apisphendleddigheadyil bct Seliablgd@m the
B Net fiepRasSeh CREMicEr CREpAIT, BRABADUS), ET).

metal , g., BVAlAmEHS @'Seﬂreacth amide PQRUE available from
enbod”ﬁénts 168&59%%m9§5ﬁkﬁh§ﬁ I ses netal glass
P o0 ese| Eﬁ% & Ip?% Ao Eﬁ@'ci& °E%alﬁh§e“ﬁ°d% Wiehentive
-t hernposet pol
c orrbbg@tj ons t RePebR Wettig psng wunilablg fremriRaw khemisabfor.
more fillers ofMalaid Mlds, chosen for a specific
| nor ganiesf'M A-é160, mayntieo Bmplionad dildne, haweble from

the KL% of t

¥ oeadnttive Perféaithnte dMuadriays. rei nf or ci ng

fillers such
t he :§nEr

A3 dRREddB L83, HTDI L Rei$naf@pddeetRa®asedtRepolymer
1 efiBbleSthh €hBhalks 8. (Mid@&SurarEn).

I norganl T N

nDd|&§§6t|0n1

Nanopg icles

||f|||f\/ The

E{hlérc&re‘r’m 902'%%0121?16%5% mafic tciféfﬂn?e?\%h ch is a mixture of

Séq{“ n@fCl

VGQJSQB%HfR re
nmaterials, e

me‘gal}y@thlqoolugt%edlamlne
r@ SAF
F?r%ch? R,

ai-n—| ayers or
r?@{?{dfﬂﬁ?go pryg}og‘g} qt\gall‘;\]@)lg éwrn Chartwell,
Intgraptjorahilec. {Npeh

Agborad1Ad.i ber gl ass

matti M@ or a

hEebO-8T PEMS. avh @87 FromCalmE ogntibdcute iy,

t he carr
diff mat

arsodnidntai@9 6ty ORI3, d9196%i @othgRap/ikeaene, and
201184 Dowl (a8 GRR caIBOIIBNGS weldhe).

pol ymeric reg
| am GAt3&d pol

AN RS89, @2 PRANINRL Fhindt 243 af Irpeﬁentages
VHE&B%nww&éH)' n some enbodi nents, each

nejor—surfacero
pol yneric reg
CONQIr2I®A a ure

crosslinked p

tire tarrrer  CUITpt I ses two ot IIUI 5

Arlsio &%39@?/“@2?4 B isaprapant anﬂ% 1%

Qpropanor,
ﬂom (all|perechtag

of the ponnE'

legskadhopt S

Adwoguroncthare ¢alipg ROItStﬁtlflépf & of at
meghyllpylketsne, 36.0 g L83 and 3.6 g of a premix of 82.00%
E300, 16.30% titanium dioxide, 0.43% MS5 and 1.27% Dow 7
(all % based on weight).

A 75 um thick thermoplastic urethane film, Estane™ 58219,

E38219 commercially available from Lubrizol Corp. (Wickliffe, OH).
PEI A 1.4 mil (35.6 um) thick polyethylene terephthalate film.
ETMS 3.,4-epoxycyclohexylethyltrimethoxysilane available as
Silquest® A-186 from GE Silicones (Friendly, WV).
ATES 3-aminopropyltriethoxysilane, product number SIA0610.0

available from Gelest, Inc. (Morrisville, PA).
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30 Joul es, or even higher. [0038] In sone enbodinents,
t he di scl osed nethod includes providing a working

WO baBtloas8 t he i nterface between the workpi ece BPCTUS1967/085103
| appi ng surfaces. In sone enbodi nents, the nethod of
the invention includes providing a working fluid
conprising abrasive particles. In sone enbodi nents,
the method of the inventTeshMethodtdes the use of a

T@QﬂughﬁnprQQWE pPi ng machi ne wherein at |east one of

twWo dppose | appi ng surfaces conprises a
[0G431 ee- Alitevenethodalas deexibpyded exbmedhakdhesion ef ardhiank eoatings to

In some. enbodi nents, the _nethod of the invention
thee%%tﬁa@%f FHRlEEs e EABNall WOrCaYRQNSd cagh apPLhY sisisgaked in

delgflf:zb& W?ér %Pfglb 1%% D sFioﬁills g?ﬂtg ﬁ@ﬁ{ﬁ% th §oa‘?1'n Rz %s Bt @el?rmnated

der as at |east one pose surfaces o
or thhecdudp potrig amd;hpere&d dwaysfmvm thendnaddiicpsedttes ,waB kengikirdtbid have
of . the inyention eqp s three-di ional , textuyred,
pagspd Hig-tehr Q8F FRURANQLE Oc%ﬁspfﬁﬂ%lr?ﬁge ¢ criteria for an ‘example
to?&glonerates dlsposed in a binder as at |east one of
he two opposed surfaces of the | apping nmachine. In
sonme enbodi nents, the nmethod of the invention enpl oys
Testhviethodi 2yPotisldngl , textured, fixed-abrasive articles

ofAIP L Ehng amnd agglorerates, d oHtestideefyelisgror America,
Dedipldiglsent) dfoﬁQl@1 sia 1%5 | a@find QGpotth'i 860 AhimRRI P(ﬂ)allnm diameter

textured, fixed-abr ve article. [0039] In yet other
silicom vdfare nAs)olmhmg dydecinyslbdd li@tmultmq:pus)}ycﬂlsbmlglélthrbawsfers

e Sl R AR R E9T UL RESR o v
alt@iﬁh’t@h Erofd Q@Q{\JI@@(@WQ td%lﬁtdi‘ﬁoélﬁmﬁ@ﬁi@m@ Qvﬂlh)’eaé‘h polishing cycle,

si ngl e-si ded | appi ng nmachi ne and t base carrier
starting widle eloglfwise epdatiagn eTI}@dngqlmw veasrapgiatasl 4a platen speed g€ 86

rr| nt h L ashV rface
rofiorh s KA Rt hER oFORABE" SepiBalABE Hiudht bEaRljmer
ring) dt6Mahin0 @el@tflzé(h\lvﬁtei WYEQipbHEd ¥ 300 mieedieo ppPadesioling and
those skilled in the art w thout departing fromthe

swaid é%o‘é%dT%ﬁWdf abgpsiyqipasls et i-dht 0448 Trizagthh E&l@}n%i Tile
t
CRERRRIPS. PAR VNSO Fte BdiBn el B bAGHYsuccessive

teshiebeiumnag; énobilaovB80 giixdmpinmen oxide stones, one minute CW and one minute
CCW to establish comparable initial states of the pad surfaces for each test. Removal
rates of the wafers were determined gravimetrically. Unless otherwise noted, data is the
average of the three wafers per cycle. Uniformity of the removal rate relative to the top
wafer surface and bottom wafer surface was monitored by visually observation. Visual
asymmetry of the wafer edge profile after polishing indicated asymmetry in the polishing

rate, i.¢., the removal rate differed between the top and bottom surfaces of the wafer.

Test Method 3, Tensile

[0044] A tensile test method was used to determine mechanical properties of films.
The test generally followed ASTM D638 except that a sample gauge length of 25 mm and
a sample width of 25 mm were used with a crosshead speed of 101.6 cm/min.

(40 inches/min.).
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[0041] Where not otherw se specified, materials were
avai | abl e from chem cal supply houses, such as
woe@Bet1s8 M | waukee, W. Materi al sTest Met hods AEBUS2007/085103
Met hod 1, Adhesion [0042] A test nethod was devel oped
to exam ne the adhesi on of urethane coatings to the
surface of stainless steel coupons. Two coupons of
Teétd\qﬁthé’kla‘hﬁy%arv\ere soaked in deionized water at 530C
f it '
10030 TS 4 hioSR3, Bym B LSO ol B, BBblcrated
wehr @0 Usheg ®itlah dtieszed vtk smﬁ&ndmgﬂ@mddd tappima\peoqeas SHk
the test. One coupon of the two was required to neet
deippige® water seaki igvelyed spakmgthe raries iy é%l@mz%wewt Mol for two

‘Egt er Q{l]@?{%&(}é&ﬁ&ﬁ? %w%dr%%%fg%g%m Aﬁg%@% %ol I% fixed abrasive

pa®l4a nBTF,6-0 19 TdoueIMeDamded Thla,pxpasngomedwm&letlwaqﬂatsh Each
800 nmm t hick, 100 er silicon wafers,

cargig Yahmeynteg op &hg mfsw@@hm?meegh Rithe ABIE §n$:ﬁgmgsth? Hepfnd

oufePfiRE R]i’f@f ar P‘oo‘%ﬁ ﬂhlhlﬂét%f §1ﬁ901¥\€>v5ﬂ3k Qab hdufiMl it Al chfiferf @0vo 3.3 kg
a 10 . polishing t he carrier rotation was

geab bEthaatmd ofitco gn:(mll@r,}kam th@ Cf(rfiWs bemgdotied ot akmiide diameter of

i th | targ| i t h

124 S aicce PREaeT BR O TR oTeeicheroils bkt Bty e placed on the

ceRbdfaRe &286d u@,fde%e flﬁ’% %le‘g) nﬁwa ars ﬂuteg wefdfRkn BRdedon top of
pressure of the sun gear

the(Tingngsars J?hg)4 %kg ml@tqsdmd h@eaoowptzté@l faet bﬂ3wlcg@1%@ﬁppltlilfe@nter of

the?r:a]lme%r ”I%L tor{]% rvg\eslggt Jy tg% gen er 0%51 %[l]xxg%s %\5% 4|.§ &I ﬁ](tEl nfOtal

We[ghaﬁﬁﬂd: chirli@ bty aG@ﬁﬂJli)’llyg Bie coBﬁaldt arcMBY thelthefer WB @bout
condi tioned, before and between successive tests, ,

165 G Sthg A 30 125PraBODICETE O herEaiAioh Khad 052 dvedan” 6'?%7@ AC500’s

R St AR PRDTHBER (00 B P AR A R FRR, 38 Svorking

fluldeusod &l the atse svaoh rdsdyeled@écpesumtmlod&baﬁamm@sihcon swarf from a
gravi metrl cally | ess. ot herw se noted, dat

prea%asa%&a 198 DFORES HF RS akiPRY GRS RPEPSS Wa@ﬁudi%%}ﬁ]ﬁlstdfdé?Png

prcIc@?s Jsﬁ@o&v@hmr (ﬁﬁl’ﬁoﬁ@lﬂﬁfﬁéﬁ@ A\ 1 B§ 4-05 ’Y‘ﬁ&a%[ms]yiraﬁl%ﬁﬁ TR Pad

tomwafer surface was nonitored by visually
(SMMMU) gringi S$1ua)ln veefgnamdhe yecgéled) rve[umfsesphmdg eontained less

tha% %f tlh(f ?f sghecron ywelg tnq"hle E[]e% t(ir%te %gr Y ME dy4 was (p minutes, after

which, the platen and gear rotation was stopped, the weights removed from the carriers

and the carriers removed from the tool. The carriers were examined visually for

delamination of the polymeric layer.

Examples 1 to 32

[0046]  Number 304 stainless steel coupons, 0.5 inch (1.27 cm) in width by 6 inch
(15.2 cm) in length, were used. The stainless steel coupons represent one type of material
from which a base carrier could be fabricated. The surface of the coupons was cleaned
with isopropanol or methylethylketone (MEK). The surface was then roughened by
abrading with Scotch-Brite® Deburring wheel, SST grade 7A FINE having a 6 inch
outside diameter by 1 inch width with a 1 inch center hole (3M Company). The surface of
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rate, i.e., the renoval rate differed between the top
and bottom surfaces of the wafer. Test Method 3,
waemnsibas§ 0044] A tensile test nethod was usedP@DUS2007/085103
det ermi ne nechani cal properties of filns. The test
generally foll owed ASTM D638 except that a sanple
gauge length of 25 nmand a sanple width of 25 nmwere
the psadplenyi $toe! Sownons s1e slgargseaegindty traqe Wiyt gsopyapgnol, dried and
the'nré‘épgs%/d% Q%lrggﬁ ﬁasﬁﬁt IT‘BP gf&’sm\é\gj%cegso\g 5'55 ;S fgﬁg\t\l S:Wﬁﬁé‘l Q&péns wEere
subj ects the“polyneric yer coated carriers to an
plaactenh gregloedradsdectiods in asadugmbahiambar. dBicorhambdr wad pumped down

K d [ -si ded | [ .. Th i.oni zed
o it Bpt LaaforT o1 G ATk AG MG FOATOT Cub PBHAgHEn used
to Mabiii cidhn £3060 WRfits %@tep@%iﬁute’{%g%dv@é? Qg{f %a%ﬁ KetSRirded off.

conducted on a Peter-Wlters Oto fixed
Coapormshatevqrath baAsibsedDEnthy Ho8ified ivathct Ylasha foirened AP LTwere, left in the

s moynted on the | o | aten. . Fach carri S
e OB OO E 2 SPERt e PO BB GF omh R AL as
do&ga@ddnig TR 1.NIFQ6 fadiichr QUisBia thchftBenP WaS dedired OBl BRAMber was
di aneter silicon wafer was nounted in the carrier. Two

cvgugtclt gng dwracefm wee rgdegsed.out er geonetry as the
rie ei .est havi 1 1 psi de dj ter of ..
10634 5 S Lt G AR Rhaed LLE ARSI B it o the

staiinldss skegl @upb@sSaswhoen [ Agleld 1 0Mhé A@Lcewtrapplied id@he sequence
rrier, inside the ring gears. Two 4.5 kg _plates were

. car :
listeg, %Twlgé.egowh@t@ﬂyéqeaw pf ql:}@ s‘@gﬁ@g steghgirfpce qgéudmg chemical
X i . - t i
modiaBn S f8im  RBAR boiEn] Boms ot orkl L ZPLL T chOfd be
nofefl thdt eheqa amietrcanmsntalbet cohdbetkd) inm tififetdne vaaiuad chagibghfrom that
n the carrier being out 2Q. kg. e contact area of
of ﬁﬁépa%w%teng«ﬁeceé%uﬁ?% ghﬁ‘eﬂgl,ca%i A W %aﬁa@&%&oupon, a
i W4 REng AL(IRH 3 i1 ainl 1 .
PoRAETS Ly Siupin g F LR Rhuignel diphy R ue i gl soupon
Twgemupovasswero patpettddor dath spmpleTHdcwomppsigort and proosse dori applying
h est .was,a recycl ed, .agueous,sol uti on contai ni ng
cay RPLGRA U e g e U USRI ng process. The
previ ous grinding process was a doubl e sided | apping
AdREQSEPRHOMENGT adeR (AP efjanond abrasive, a 4A - DI 6-015
Trzact(tnm) Dranond TilTe pad (3M Conpany) to grind
[0G&i8] i coMasmad Emas aTie step pyadesd as fdloaou Stepol: uT¢tmmethylsilane, at
ont aj ned | ess.than about 0.5%sili.con, by . weight. Th
150 Qs G PRSP RRRR By e e AR WitgPpgpn, 1150 mTor

(2.7 pa), as the carrier gas. Power, 2000 watts, was applied for 10 seconds at 25 mTorr

(3.3 Pa). Power and gas flow was turned off and the chamber remained under vacuum.
Step 2: Tetramethylsilane, at 150 sccm, and Oxygen, at 500 sccm, were then introduced
with Argon, at 20 mTorr (2.7 Pa), as the carrier gas. Power, 2000 watts, was applied for
20 seconds at 60 mTorr (8.0 Pa). Power and gas flow was turned off; chamber remained
under vacuum. After the coupon was treated, the chamber was evacuated and vacuum was
released. The sample was then removed.

[0049] Plasma 2 was a three step process, as follows. Step 1: Same as Step 1 from
Plasmal. Step 2: Same as Step 2 from Plasma 1 except without argon carrier gas. Also,

the power, 2000 watts, was applied for 10 seconds at 50 mTorr (6.7 Pa). Step 3: Oxygen,
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whi ch, the platen and gear rotation was stopped, the
wei ghts renoved fromthe carriers and the carriers

w0 2098Meds§ rom the tool. The carriers were exanP@EUS2007/085103
visually for delam nation of the polyneric |ayer.
Exanples 1 to 32 [0046] Nunber 304 stainless stee
coupons, 0.5 inch & 1.27 cnm) in wdth QY 6 inch

at 24 scem. Manitrducssy Fowss R00G Heattarvasipel @Fé@lse@éldﬁ) @trﬂs7 mTorr
(6. 5 (PQ S aﬁﬁg {)ﬁ@\?a fs .t%{ec? éff%ﬁ% ftﬂe%ﬂa%%rﬁ%g?n?ﬁgﬁder vacuum.

car i'er cou ricate e surface
Afeotpanspwasactreant thaohiambesops opanatd etd vacuum was released. The

net hyl et hyl ket one (MEK). The surface was then
SmPﬂﬁdﬁ%ﬁ%ﬁ“ﬁVmﬁ -ading with Scotch-Brite(r) Deburring

[ooxoge! ’P1§S$1Ta 95&%9% fglﬁ sFé&HEoé@é’h@ﬂ)ll@v&z@ Ko S’éfﬁesésd@cep 1 f%ol{r/ll

di anet er I nch I nch center hole (
Pkﬁnnﬁadymg2TﬁewauﬁhﬂamnmfMHé0$tennh@§3msmsED06@upmngme

el S Avedn Lo oelr oo Tt B hiia POHRE B ate, ves

aplicATBSS sBAIAS 40ehTOWS Steplie BiRMRO Bﬁzowwmpbvaé?ﬁ@o@ﬁbehhﬁth
powered el ectrode in a vacuun1chanber The chamber was

Argemped) dﬁm B0 Pasas thtveairier gaFo PoweD 2180pgatts, wagyenpligd sor
20 Is nct0518§j i ?E)rr 9 gggélgrlsov(fef‘r andE?% nq;ve%sq teéi‘ 8ﬁd nEi?he charnber

asia clean 1 m nu

rerﬁd’iﬁled]@ﬁi%ﬁv%ﬁﬁl tteedoad gen, ﬁbmn)o@rwmt ®ag intetecddo Pbever
subsequently nodified with a plasma_forned APL were

200Qwatts, yvas gEPIRD &Y sesrBdY atw QTR &hd Primaavearad gas flow was
turh&?é’ir’f‘f gﬁd mftcﬂﬁ#g {;n uh@erfv%mrﬁ hgﬂAF !‘he c@&;\y/\%%&k“??&‘t&@ the
I n a e . no urt

er plasna treat ment
chatelsir ved cvidvated hadvecuuva s aechanad. éﬂleasadlpﬂ&mmem cmoved.

1005 brroc e e & (S Mpp PRCGRYS TASBIY sk § gaqie & Step 1 fom
Plashidi INx@Ss: p%tv%ﬁl;vag ARRAToR LGN, ISR Tﬁbf@crdmethﬁﬁﬁanépa{-t

S were ap in the sequence i sted in
IS(chal,MvatmthaCtd with fepon,af 26 nd ostt (@LW@S@(@NI@]@Igen at 40 mTorr

| udi h di ficat
(s 385 BE BBl e PROSL AT waRS e GPp ok o adoRas e mor
(8.5 Pyl pbvie aﬁ@'gﬁéjﬂéxh s tilQeP@bAIAR thd @atbBNtcthaRt&nder vacuum.
conducted in a different vacuum chanber fromthat of

Staphe lgmsmgtne rat 4@ axfong(Spt Bolewaentrogpecdr Power,i2Q09 sattedvaampplicd
forv&sseél&les a? QO o fpaljp‘%g?thaarpcg\%a% 'TE)W TQ/a %fe{g)i Oefgi CcHambelr

I'sing a uret ane ‘coa
rerﬁetlmdnhxe&s vamaﬁi AfpRAcoupoR wae RS, the tieanilice pak edaduatcd and

Vagl?lg]wgsa re ased Tihhee s(a:lr%p eov%élst tlhgr? re%?o%egr ocess for applying

[0052] Plasma 5 was a two step process as follows. Step 1: Same as Step 1 from
Plasma 1. Step 2: Tetramethylsilane, at 150 sccm, was introduced with Nitrogen, at

40 mTorr (5.3 Pa), as the carrier gas. Power, 2000 watts, was applied for 60 sec at

60 mTorr (8.0 Pa). Power and gas flow was turned off and the chamber remained under
vacuum. After the coupon was treated, the chamber was evacuated and vacuum was
released. The sample was then removed.

[0053] NiCr APL’s were formed by a sputter deposition process. The cleaned coupon

was placed in another vacuum chamber and pumped down to less than 1 mTorr (0.13 Pa).

Argon, at 400 sccm and 8 mTorr (1.1 Pa), was introduced. Power of 1500 watts was
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each APL and the polyneric |ayer are discussed bel ow
Adhesi on Pronoting Layers (APL's) [0048] Plasma 1 was
wW@2a08064885&p process, as follows. Step 1: PCT/US2007/085103
Tetramet hyl sil ane, at 150 seem (standard cubic
centineter per mnute), was introduced with Argon, at
20 mlorr (2.7 pa), as the carrier gas. Power, 2000
apRiigdite thaigkeh ShoMsPRieTINECargst ko ggeadengs e 2. 3 mingites. Power
and s ARG e AR nd b B0y s B AP ARG Sbupons
weldbeasak the @Bﬂlbé)(W@f@ac@tte(Bﬁﬁi weaim wmrreleasieén The sample was then
i ntroduced with Argon, at 20 mlorr (2.7 Pa), as the
rego¥edi er gas. Power, 2000 watts, was applied for 20
[0g3gFon di§laé‘ﬁ Aﬁgm'ﬁﬂ_qrer o(xgdlpedpaﬁﬁmlnlaWPL%%rg @pcut{ek Q%o‘é’f%@d by
turned of f; amber’ remai ned undér vacuum
ra@bwpﬂmMma$mpmsané©nlmhduEMBmmemumﬂsg@vaduatbdmagdheﬁmnkms

vacuum was rel ease e Was. en renpved. )
stet GBIy S hliesT SEE Sur a0 TG S iTiolE E VoG Simgs with o
spudtc@iRg hlunianm t@gcttERcHes (B0 MCH) aboR! the SiRR-aR holRRMR fidBthe

Step 2 fromPlasma 1 except wi t hout argon carrier gas.

chaanleas was ﬁéaq@@mlrto 12000 Tt (1 33 »ad ggpblpase grepeire,sputter gas (Argon)
Wag g&ennl]ﬂgeﬁ I 51de tt ¢ cTé) [ a? &?loxl?v I)atezq?olge vs\g%r{l)s %(%Aﬁggvea%aglolxggen was

adde@lrtofﬂib (Sﬁﬁibﬁﬂ@t aaﬂové’r?atéfﬁ'ﬂl Bodn@ The Pathl pregwes ofahél cigmsber was
ow was turned off and the chanmber renmi ned under

adwﬁé@mﬁ miorig0.37hR) by 3apwtingmdicepeatabe. SPHETHRAYASapitigigd using a
D¢%%%§g§ﬂfggg8i{&%ﬁggbn¢g@§e€a 'o?aif(w' THE gp&émuﬁtlx&@%a& D&Bur. The

was a four step process as
sulfsahicovs. noBhexped andSaslpiEatasoﬁtterppdraifur@ A Rtratheraodpon Staspredted, the
. Tetranet hyl ne, at 150 se and b tane, at 200
chyplemw %w%cuew—?iraa He@wwehrekﬁa@id? T Samplearey thep erpoved.
O(B@] aE§lutﬂﬁﬁurﬁ NI § WeBPRrmEPUEHs a SRR WeldsftionW@Scess similar to
applied for 8 seconds at 40 mforr. Step 3: Butane, at

tha @@pkyedrforwas dépotitiod of eslidwicd hluarigen coatingd @xm”po ne r¢a2tive gas

ol Bdife BBl g SR and i spufier iy 3083 hutesand
[0058$ T | Diveonasn bride 10§ fverN@rhbEughaabliter BERIsARE PRt @ed similar

vacuum Step 4 : Oxygen, at 500 seem was introduced.
to @@mplombf@r mdeﬁomm obprodizedialparinuny cesspghdBrogessHapdifications

1ncm1(f%d a ZQI% IYluElat)dI;%aF R &%Eeer 91@%1(1:%{1'1?“ %r%@?m[h%ﬁ egm%(r ong&dbemg
1 KNSortd @ﬁﬁtﬁﬂ; oft30emin.
[0057] Silicon Oxide APL’s were formed by the following process. The coupons were

cleaned as previously described except, after the final isopropanol wipe, the coupons were
dried for 30 minutes at 120°C. The argon plasma clean was replaced by oxygen plasma
with a power of 100 watts. Silicon oxide, 60 nm, was deposited on the surface of the
coupon by plasma enhanced chemical vapor deposition at 350°C using SiH, and N,O
gases at a power of 110 watts.

[0058] Coating 1 was a 60/40 by weight mixture of C219 and MEK. Coating 1 was
spray coated onto the coupon surface, such that after drying/curing, a coating thickness

ranging from about 10 to 15 um was obtained. One major surface of the coupon was
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chanber was evacuated and vacuum was rel eased. The

sanpl e was then renoved. [0051] Plasma 4 was a three
waee@p/oprisgess as follows. Step 1. Sane as St epPdI/U829A7/085103

Plasma 1 except power was applied for 20 seconds. Step

2 : Tetranethylsilane, at 150 seem was introduced

wth Argon, at 20 nlTorr (2.7 Pa), and N trogen, at 40
cogidbfifst,(ablogepp air dey, filowedhyispraylusedhe phaemajoppgtrce and air

tt va li,ed for,.2 eco oat nforr (8.4

st P WP TR USE A R ETERTR SRR Chanber

[0058aI NEshtiB Aok asvAE0I4Iby St thixtud 31@J8MAind aR480Calliid 2 was
(5.3 Pa), was introduced. Power, 2000 watts, was

sprap gPatedionts the@uper siscatuch ohmrfs@rrdryi@gaa mafing tyglgiesargging
frofPSholut 9(\]\’:[&\’\?55 pltn't“{)ka{geo%ta%é‘d;. @&arﬁyjrgfe sal{rgag’@ 'ot? ﬁ% cgﬁgcﬁ{)vg?s %%ed first,

vacuum ~ Affer e coupon was t
allevativatiedy afodl owad by spragisgrof tleag k. majbesus faop hied aiadrytidpen
repoved. [0052] Plasma 5 was a.two _Step process as
04l 1 o 0atige el s 2 BRI QL b sgjuiortsy Jﬁﬁeﬁ?%fssﬂjg’“?? vagp gpFpgred by
miﬁng%tdomﬂz}%(/&i%%ﬂ MMRiondf g]@%/ﬁﬁﬁ@ THE SedoRd EQQH&?@aé;\brteBared by

rogen, mrorr ( a), as the carrier gas.
miRopef1254606044R80 ws// Midks atapptigkidafiopf 50986&54L 17840.0fMoCpating 3

.0 Pa). f ff and,t
we Hisguaerseisy Tomamar el Set 8F A abhopSinald 32 ¢ of the
sedoh83618Hon.t 08atFRARES sPARScRKRAGH 8¢ BRSLIVARSMUMNSWESthat, after

rel eased. The sanpl e was then renoved. %0053] Ni Cr

dryamg/curingpe ceatingrthisiindsy rangsipulrera b oI 26 i pesekigmed. One

megHSHEER ST FIRDEA T oRHEDg 1 disd” PRER TGRSR 0B Cufr 30 minutes
an®hen a6 F6d 0 &ol HABofaeAH&ArS Tfﬂ_@écfatiﬁg/%uﬁ%éo ?{)gc%s‘l’%‘g\%s repeated

i ntroduced. Power of 1500 watts wasapplie t '
forrthe kasbnd mamrsupaet tRuringgputiaggbe couponavasest aehsibicqricrrelease liner
to orf g.tSt.%nu%oe%. XI';’OV\éerrfaand gas flow was turned off and

PRETERARMDEE " ERRV At iiter vacuum After the coupons
[00tR] e tC&Ahed, w&s‘]ﬁq]&‘diétﬂbﬁﬁlimg Aeym&&ﬁ&ﬁe@ﬁdt&/@sb?wﬁaﬂasat a

rel eased. The sanple was then renoved. [0054] Bl ack
wepght atieepf 1.0/24.0/78,8; {foading 41wasisatamcoaed enipethe caypgnsarface, such

R T LR
obaired! Omeupgnssuriaceofithacathonwa coutod firaf #ldwaidde nirsley,-folowed

i nsi de a vacuum chanber with a sputtering al um num .
by SRy e 0? hs ‘HE‘FFé%aJ 9f4~‘61.r§w% W;J YphAvag hEheGoyRe Weethep cuied in an

ovéll 1t%0°E R 30 min. During curing, the coupon was set on a silicone release liner to
prevent sticking to the oven surface.

[0062] Coating 5 was a mixture of two solutions. The first solution was prepared by
mixing a 60/40 by weight solution of L83/MEK. The second solution was prepared by
mixing E300/L-7604/Dow 7/C-515.71HR/MEK at a weight ratio of
49.45/3.30/0.65/6.60/40.00. Coating 5 was then prepared by thoroughly mixing 600.00 g
of the first solution with 59.25 g of the second solution. Coating 5 was spray coated onto
the coupon surface, such that after drying/curing, a coating thickness ranging from about
10 to 15 um was obtained. One major surface of the coupon was coated, air dried, cured

in an oven set at 90°C for 30 min. and then allowed to cool to room temperature. The
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chanber was evacuated to 1 x 10 5 Torr (1.33 x 10 3
Pa) base pressure, sputter gas (Argon) was admtted
W0 psdesishe chanber at a flow rate of 100 seen®CT/US2007/085103
Reactive gas oxygen was added to the chanber at a flow
rate of 3 seem The total pressure of the chanber was
adjusted to 2 mlorr (0.27 Pa) by adjusting the gate
coafEI{cEIiNGHIRCEE Wiy chgpded et theatetidsypgsufaoe Pyvies curing, the

co AR ftcc R YEIANE rE inp Pl ikl TR SR LB
[008pt  afoatmgrd wengZrdby mweighfsolrtioh lvé AddHiarwatas The coating was
t ted, th hanb . d .and . :
sppler By cBieinar s SaHBIE NS EHBAS BIROUGOT {GOSS-SAD HoRaKfh an
: ' 1.0 A S hE| ocess
oir i, ThYEEe] RETREn IR R eI ERER) ) i
[00di] di z@shtmk Trivan e % by imeipht)eobeijh ofil @ TMSR o1 water. gES: coating was

oxygen was admtted into the ch er apd the sputter
apRiiFay; BRPIG s AT ARy thesolution Ba¢ ggo“fl%ﬂ (R BErHesonbion gvith an

. e [ ter b (ol > simlar
oirdBh  ThPCATRG 4L % BleeRl o dRAPFACOr B RARSS,

al um num coati ngs. Process nodifications included a
PoRinicgi@Tlayen t ar get replacing the alum numtarget wth

the sputter power being 1 kWfor a duration of 30 mn.
[006005 7] Thsi nalwsericey erevasm miktygs of twe petidonsy Thgdirst solution was

llewi ng: pr.o d -
e RO U QPRI L PACANE 5 sl v
prapadbypairalg E\ZQ@HHtS?}@DOWMEHT weeicglhi @to fob 65.30/3|.75/0.75/40.00.
m nutes, at 1200C. The argon S clean was r ce
The polysrirgie st é@ﬁ%oww@ Pemateddy orgughly ruxing (0P oDie o he firs
sol@AbiPGith B9 sUTHf RS BRRSILESH ﬂl’%_p‘o%eﬂéﬁgfé}ggﬁﬁoﬁ D&s spray coated

coupon by pfasma enhanced chemc vapor posi tion
on®5B9 @upeh nyrfBickkuchnat N fOr gages/ caing a polyererisflayet aving a

watts. [.0058 at i s a 6Q/40 by weight m.xtur
il ab R RO 0T RO TS SPHAGH OBk 8 06 AUEAE RE e coupon
waS SSRON W fcBC&re BHCH dVRARLt 0°Cefor 40 WiR BRI iovwRd to cool to
coat | ng thickness ranging fromabout 10 to 15 nm was

roagb teampeeddureOdde waptory/ auing peecesf wihepeaerhion thwascaat mejor surface

first, allowed to air dr ol owed b rayi ng of the
exesph s v dedend ¢ haPyRAg o TR GHBRT nas et of &
silfcBfNrefdEElndr o ARvAMEHcIahg HME ol & su3fhchl nut es. [ 0059]
Coating 2 was a 60/40 by wei ght m xture of C213 and
T248. Coating 2 was spray coated onto the coupon
surface, such that after drying, a coating thickness
rangi ng
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fromabout 20 to 25 mm was obtai ned. One najor surface
of the coupon was coated first, allowed to air dry,

wo 2008068 by sprayi ng of the other major surf aR€I/HI2H07/085103
air drying. [0060] Coating 3 was a m xture of two
solutions. The first solution was prepared by m xing a

60/ 40 by wei ght sol ution of
sol ution was prepared by it 2p

Eﬁox y/ MEK. The second
é V125/ L- 7604/ Dow 7/ MEK

E&arﬁ‘plﬁ’e gt Tapi g of 58987 ro. T 4};{Rt§§’nnwa" MstResult
IR MR i’».’o? 'f"e?é‘ﬁfn&“ T it do de o, Piised
(‘n:; ing ’2 \Angfa&rﬁ?:l\/ coated onto thl coupsoh surflace, Passed
such that, aPlesmadrying/ cGoptieg la doatGoaingRi ckness Passed
rangi ng |f ronPlaboa? 20 {o LHatimg has |obtGiatiegd2 One maj Bassed
surf ace|of thlas@edpon was Coadiesl, air dried, cured iPassed
an gven [at 9plEmh9r 30| m Qehesy and [then al lowed to pagsed
CO0J TO[TOONpLGARST at Ul €. CLhg, £9aT 1| NG/ E&JGhPg Pr0CESSpagsed
oy pr‘?Le“PlLé’.ri,l,\B”?ﬁ”:ﬂ'“ S oy Passed
o brevent shPIRIAe ¢ ol the on sulface "T006 17 Passed
CodPingla \mgla?’m&f‘ar ed hvcl‘??%l&ﬁi All | 067 dei onzed Passed
wat ér /i sopr oBlapmp 4at a| weiCghting Bt i ¢ ofCortiog 24, 0/ 75. QPassed
Codli ng|4 weBlaspady coat eqootit®3t he coupen surflace, Passed
such that, abPhenadryi ng/ c@oufigy4a ¢oatGdaging i ckness Passed
rangi ng fronp@ggyg 10 to 15 nmm was |[obt ai ned. One naj Pdgged
surlgace of tpﬁsﬁggpon anscgggﬁig TlrSI, al'Towe 1o P Lssed
S R A 7P B A 65 ) A M 12 B I T
| at " 9Q0CIlfor ] SR R Dy |n4¢01a“|mg1;1n the ¢ Supon—\ assed
onl® silli conRlasmpdase | i nkioating § i‘)re entCodingBi ng t o tPassed
ovéd surface. Ni6062] Coatl ng-—-5 was |a mi xture of| two Passed
solOti ons. Th&Ni€rrst sol uloatingds prepared by ni xi ngPassed
60240 by wei glNicsol uti pn ghali831 MEK. Thaitingoond Passed
sobbti on was pijepared by woxiifg3 E3007 L- 76047 Dow Passed
SR A fépa‘p,\"f‘)“’e' %Euﬁi‘ﬁ' - 190 Coating 3 Passed
op 24 o Black Alurinmg, JT " Coatingh o~ 30” Coaping o= |, Passed
soPut i oh wblagk ddumiiag "'ﬁpé_%ge%fnm "o &I9#IpBA_ doat | nlpssed
5 @As spray AJBEMMEN ont b t he toupon |surface, such t haPassed
af 2r_drly Zmgdwiumi Quide a| co&ioatimg 1 hi ¢kndsmtingAgi ng f r oPassed
abogt 10 Fircdbunn®xds obt dionttk 4 One nmejeuting0r f ace of Passed
t hegcouponripgsiusoakigd, [al r dried, dured _ Passed
30 Silicon Oxide Coating 1 Coating 2 Passed
31 Silicon Oxide Coating 3 -- Passed
32 Silicon Oxide Coating 4 Coating 3 Passed
Example 33
[0066] The base carriers for coating were 7 inch (17.8 cm) diameter mild steel carriers.

Carriers with a polymeric layer were prepared by applying multiple APLs consisting of
C219A as adhesion promoting layer 1 (APL1) and C213A as adhesion promoting layer 2
(APL2), followed by Urethanel as the polymeric layer to the base carrier. The three
coating solutions were applied in sequence with a paint brush to the base carrier. Before

applying a subsequent coating, the previous coating was allowed to dry for 10 min. at
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in an oven set at 900C for 30 mn. and then allowed to

cool to roomtenperature. Thecoating/curing process
wek®swepssat ed for the second maj or surface. DuP¢CTS2007/085103

curing, the coupon was placed on a silicone rel ease

liner to prevent sticking to the oven surface. [0063]

Coating 6 was a 2% (by weight) solution of ATES in
roqgatesrperatpE. d5athpRy %thar@yghlédn%w i gRimvig- P te application. The

| I

se%@n%elﬁnc%g 1¢§s VA3 a%[?_ﬁeecpt!ggo‘r’(‘frﬂplglﬁj%&a%rtf s Sf(ﬁﬁlg ﬂ‘%?.i ﬁ&l{'ljlcﬁﬂng drying
of ﬁmdﬁreﬂﬂandﬂm@nﬁ ahe ddmtimpsutescurddfo63) n(fmah lan@vadn veaat 20°C. The

2% (by wei sol ut TMS 1 n wat er.. he coatl
resyi %éﬁfﬂp%l %vtlag BaP h@pfﬁwﬂgarcpm@mﬂﬂn Pha 26 yygipeinagbgasive

shd2k o4 09 (f S1ufi: mﬁﬁreﬁﬁw hoR ﬂnl\%ttnhtlé’snmﬁ’b&u&bl 'By tﬂ-%lntlng

carrier was then placed in an oven at

pravissu tlds finRbéoatek dacridrayes 7 0p QA6 BlicKTweh @tbl yrrmqaungmmlvoth sides.
was a m xture of two solutions. The first solution was
pre d by mxing a 60/40 by wei ght sol ution of
Xﬁggﬁ The second sol ution was prepared by mixing

0/ /
P AR N ey 2y G

adlwamntfhemoprelserenhddip 8L hd asomg ipbgynmrncl layer 60BasO Gagicof dastrgbed in
fir S j,on Wt .8.9 of the second solution, The
Exigp Gy PR b el B ol € Py SR B e 1 s10€ Of the
baseQURAR wild Ich 6@ withUTH 38Nl all8fb&to @ MbN O Fiutéhit réom
pol ymeric layer having a thickness ranging from about

teng@ratorey Friotavakn Bistinitieadthe§d 3&5]0@ted§alﬁ’fea®@s beatttigated for 30
mlg&gf %SJOm ﬁE%gfl %‘fltq’ﬁth%hé ﬁ% g’wa%‘{rl Ig na d%r] th; V&l 3%t co%’%a%amer

en a wed "£ocool

Lain@iipien atay cerricd vt S0AHP O 9/ihUB00 § g6 CRE $5 Wﬁﬁuté@ peift@m coated
for the second nmajor surface except the curin
relggss PRIpRE e sl ftOd@% the, ﬁlmﬁr@rﬁ@tlelaﬁg fythe phdens o gﬁrmeé@mcal

P R B T D ETRE L T PR RO were
placad mi the SeﬂtﬂfofﬁbﬁWka@m&e bpen?ing incthe Ceir?lﬁﬁami‘larouhdaﬂhreberer edge of

mild s carrje Carrle s ith a nmer.ic |
thevsé‘r‘féer 5%6&5 E!rﬂa‘ﬁﬁm%e TRy @ﬁgv%wﬁ ragor blade.

Th@%%o@%d%gﬁfé WaR cRP ﬁﬁpﬂﬁdkgmltlgg@ Em]of( h!n)e il l@g a:cﬁi%smn

as adhesion pronoting |ayer 2 fol |l owe
prdvh@ethenatheaside.ne pol yneric Iayer to the base carrler

The three coating solutions were applied in sequence

mﬁtq igpaint brush to the base carrier. Before
Example
[0068] A film of Urethanel was prepared by pouring the solution onto a silicon release
liner and then metering the solution to the appropriate thickness. The coating was allowed

to dry and then cured for 30 minutes at 90°C. The film was removed from the release

liner.

Examples 37-42
[0069] The base carriers for coating were 7 inch (17.8 cm) diameter 400 series

stainless steel carriers as shown in Figure 3. The base carrier contact area was about

165 cm” (25.6 in®).
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appl yi ng a subsequent coating, the previous coating
was allowed to dry for 10 mn. atroomtenperature.
woe@sloed1s8 was t horoughly mxed for 30 min. prPCr/US07/085103
appl i cation. The sequence of coatings was applied to
both major surfaces of the carrier. Follow ng drying
of the Uret hanel coating, the coatings were cured for
n set at 900C. The resulting

[O(ggﬂmosﬂ’rﬁ& G 9 lg@g tﬂ\@ﬁPL Hl%dca}% gi‘w@g@%[ﬂ%h é%ein%ﬁ ag{or&’ip to the

um n asive eet an um na slur
cleaming @méummdlesuﬁbéd)foﬂihel seginlicsdt stexdl vegdnbyf Ekvengas 3R nekcept the

acess. The al .coated carrier s 704 mmt hick
follgwipg shangatiod %&F?R}}Eg BIPCBYR wercpade. ERigripiognaar prpgge surfaces

of fﬁ%rbrabee&ﬁ’rlw Wdte ?01%‘?1'613( @orécﬁﬂ% With&l fEndinf Qﬁﬁﬁ%eﬁﬁﬁ sander using
appl yi ng C213B as” the adhesion pronoting |aye

an 6 @p1 duasnurhexido lcyated hlgradiay €M t(onipasy). CHns pwcsss replaced the
descri bed in Exanpl e 33.. ppl i by usin

TOULHRRP 8RS ASH hg@ﬁk%ﬁeﬁu@rlaﬁs& ﬁgcaég%ny) For

Ex%{ofeb §9_4%a% e %@?as\%at Jle a?rﬂgnt%a{sqmﬁ%f ﬁﬂgaﬁb%s 992, Note

m nut es at mtenperature. Prior to fil
thalt dm angan Wasmy dHeard2d B&xitoost wab aforined 1n/waé1fﬁ¢ealt vaquast d@mber

for 30 t t. 900C. E58219. ureth |

frofr i Foh B BT F e PaEess teg B P 151 e ahRpI oY plasma

cleRing tReknRit fARExAABles Wrtahd 68 ke fdIRAG. frarst, IR J&rﬁ'é%& Q@re treated
Silrcone coated rel ease Eﬂgpﬂ r was used to keep t

in 41 grgon pbﬁmstat @gasn@ow &t@ A wrengd0 ofTorherespttandi n%ﬁer 0f 2000
t o .set. the thi cgne s ,of

waﬁ% ?orsz rnlnlu es to PH swall etan eisubstrate 851 V\% algonllon Cfn ardlfnﬁnt

I nal car ruction an

Imﬁ%ﬂia&lly eflloffig mrakgﬁnqﬂﬁnﬁﬂ@@ltrﬁ&ltlsfbpt the seapleck Ser@figther treated
. around the outer edge of the carrier. The excess film
in gpexyeeRblAsHafl &aRY ﬂ@" &afe pf @00 sppmy, prosyrrpgf i e o gngdpepver of

10@@@{@5&}@65& gl coated carrier was 642 mmthick wth
ur et ane film plus adhesion pronoter on

[00&11] he rF(ﬁlEd:empIEsaﬁpﬁIZe tikFofrod B of Ahd APhisaind thet twatresponskiis

se TG GTP P A CRBTFBPIeh THOACHI A § o dcHcboth mor
sut‘?iR)Qg 8Pt 3h& cta?ﬂl&k '@%ﬁﬁng 1884 @Q%ﬂgwué’@sthééén%’ﬁgtehﬁ’ls dhy

and then cured for 30 m nutes at” 900C. The film was
pracessoy eapptiosticnes desdrivad dor the pmpatﬁnamrpf BramglestP-32. The plasma
process and sputter coating processes are described below.
[0072] Plasma 6 was a two step process as follows. Step 1: a diamond-like glass thin
film was deposited by mixing tetramethylsilane vapor and oxygen gas at flow rates of
150 sccm and 500 sccm, respectively, at a pressure of 70 mTorr and power of 1000 watts
for 15 seconds. Step 2: methyl groups left behind by step 1 above were removed by
exposure to an oxygen plasma at a flow rate of 500 scem, pressure of 55 mTorr and a
power of 300 watts for 60 seconds, leaving behind silanol groups on the substrate surface.
[0073] An aluminum APL was formed on the surface of carriers using a sputter
deposition process similar to that employed for the deposition of Black Alumina coatings
except no reactive gas oxygen was admitted into the chamber. The sputter duration time

and power level was adjusted to obtain aluminum coatings of varying thickness. A 2 kW,

60 second process yielded an aluminum coating thickness of 1,000 A, a 1 kW, 60 second

4.



[0069] The base carriers for coating were 7 inch (17.8

cn) dianeter 400 series stainless stee
W@ bwstc41s8 Fi gure 3. The base carrier contact
about 165 cn® (25.6 in2)
[0070] Prior to applying the APL's
sol vent cl eaned accordin
progescri¢lgedian YrmiHen seaing|
yiekded%n AR dodfin

ure were

proce

T

to the cl ea |n

siclkneseet W

N ghanges to the cl eani ng
two nej or opposed surfaces of

carriers
aPEHU

procedu

ékWEﬁgﬁfﬂogg process

as

$2087/085103
. Adhesi on Pronoting Layers
the carriers were

res

[O(I7l4§3 baBlee AHINIARL was ébrmedghelnechriiyr sabfhadbng standadnd aommercial

randon1orbitﬁ

SPSEF ACEDat BethadiF
ged the roughening process using a
h-Brite(r) Deburring whee
the argon plasma cl eani ng treat nment

i g

Exanpl es

pal m

39-42,

45T RFECP3RA

sander

uiingy

e stadte

an. 80

(3M Conpany) .

rit alu

For

num

presence of

PolvasricHatyeiof Exanpl es 1-32. Note that the argon plasna

cl eani n

g IE at
The syRp BRriaERAN
Ex%ﬁféﬁ i bed, &ehou t%qabﬁéaﬁestﬁe

cl eani ng
fol |l ows.

t r eat nent
First,

ment was per
RAC BFOLHES

for

%ﬁtrtgga%ﬂeafgtth
gp@%h@ Sayeld\6F 1la

es 37 "and

di fferen
GRPlpmete

b

38

pl asma at a gas fITn/bleIaleABLQzﬁfﬂSapmanO mrorr

3742

t he carrlers were treated |n an argon

nr essure and pn\nnr r\f ')nnn watts f 2 m putes to
plmmgpel y chegn the supsbrate USHING af gompon Test
bonbardnent . Imediately folllow ng thelargon pl asjm Result
trea’ment sPlepma 6 he | sGorsingsd Wwefoafing t her GCoatiag?d || n Faded
oxy@8n p| ashiasmi 6a @aSodtingW 1 aleatiig 500 Seeiingpr ess Haded
of 55 mlpr ilafRthupPWer CedtinkQ00 ﬁ@kﬁﬁgiO' 30 seconds. Passed
[ 0072 Foriobanmi&s [37-42, the formation of the APL's
and thei | n ppiiTcation are
desci bed §0%1I£ﬂ %, % II@&'F g DLﬁ%a@/gegrél forned on bjot rliassed
ﬁ'aj oF—St ""es UI he—base C' — At a1 1—and
Coat4ing P gglﬁﬁi $atimg e 0%“%%%U3rocesses of Passed
applicat oA T cii hpd‘ forlthe preparation of
Exarfigl es| 1- 38ITiNhe pl| Geatimedr océeatingd Sputter coat i Mgssed

processes are described below. [0072] Plasma 6 was a
(jtmn s g r00ﬁ§$ as follows. Step 1: a dianond-1ike
ogparatiye Examplea s deposited by m xing

[00781 r anBdakiSdrl 8N VSRR ARErcVBIE (T 7988 PliambRWLAAIES™ glass
of 150 seem and 500 seem respectlvely, at a pressure

fillod emexyrdroniars € Hodiman, ©#rlisigoBANat t s

Comparative Example B
[0076]

(uncoated).

The carriers of this example were 7 inch (17.8 cm) diameter mild steel carriers

Comparative Example C

[0077] The film of this example was PE1.
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for 15 seconds. Step 2 : nethyl groups |eft behind by
step 1 above were renpoved by exposure to an oxygen
w@k@soe1ss a flow rate of 500 seem pressure oOPCHEBS2007/085103
mlforr and a power of 300 watts for 60 seconds, | eaving
behi nd silanol groups on the substrate surface. [0073]
An al um num APL was forned on the surface of carriers
Tbﬁ%?%@f@%%ﬂﬂﬁ@@éﬁoa%position process sinilar to that
| oyednd REsttNIGRSFPAS Al )P%k ©f, Bl @ mgf‘&‘dh%?%h'o@%
ex ept no reactive gas o en was a n1tt nto th
po@h&mb@n@rEmﬁespuﬂﬁsm&ﬂhmﬂmomanmﬂmaﬁﬂﬁop@ﬂﬂﬂhbeehAmaﬁﬂw
adj ust ed é bLaln alun1nun1coat|ngs of varying
XPWP@&H@%E agheSign §8- second process yi el ded an
alun1nun1coat|ng thlckness of 1,000 A, a 1 kW 60

: hﬁh?ﬁg n alun1nun1coat|ng of thickness
Tb%%ﬁ%@%@%ﬁ?ﬁ%ﬁg%l Sﬁéecond process yiel ded an
[0@&PUNM nusng FadtiNighod? cthaghss ﬂ]ﬂedZeﬁﬁ)x#\cal{r@ﬂsMﬁe Tib&d talpbilibh both
APL S forned n the carrier su by a standard
sa G a e g0 QFGVW@E’ééOé“h%@ Eerod e Thpgval e o not affectod

by Wd dlr RGP bARLE Thd ﬁfe%&ce‘s@eiﬂ"ﬁté&rsﬁﬁﬁﬂqgmgtfal rates (6.26 to
nitrogen gas. Pol yneric ayer he sane materials and

6.3¢dame/npn doe saye sutivedcrstand fl Arto @&Immmn;fot ymzfrquslyl reyislresl wafers)

on s 87 378 bSEar i asdS £ SutS T Sy s il o BRI L.57.6 nmy
an®BEIERA (g CAPRKAS. | TR 16%a8RbSalAated BréFhdifRe cCffah laBFaSive that has

this exanple were 7 inch (17.8 cn) dianeter
beqregtiliedx(tm) gl ass filled epoxy carriers (PR Hof f man,
Carlisle, PA). Cbnparat|ve Exanpl e B [ 0076] The

carri s of this, exa were 7 inch (17.8 cm
'Qﬁﬁfé? R?VH“@?@@P“QE riers (uncoated). Comparative
[00R9RNP| ©sifg [TOQ Mdthdde, the Lmedafedirhil$ st8X AR ces Wk BB to polish both
. Testing of Exanples lto 32(%0078] Usi ng Test Met hod

savy cutpsiligen| veafers ang Py iamshyepoliskedeviafeny Remneg] wiesaere higher when
thepc%rﬁf&?&aﬁoﬁ % tﬁ% %J:'ug %?%C%Jgg ??]H;'e l§§t%8£d1881l1}18g an. Pﬁ%e%rscc'ess was

shown i n
not syrnrnetrlc, with the top pad cutting much more than the bottom pad. The surface

roughness of the wafers was also not symmetrical (top Rq =31.3 nm and bottom Rq =

23.8 nm). Test results for Comparative Example B are shown below in Table II1.
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Exanpl es passed the adhesion test. Testing of
Conparative Exanple A [0079] Using Test Method 2, the
wWQ@L@s®o64154 | ed epoxy carriers were used to pol i B¢I/b81007/085103
saw cut silicon wafers and previously polished wafers.
The renoval rate was not affected by the direction of
carrier rotation and the process exhibited simlar
renoval rates (6.26 TablgIBsr GErBResultsor saw cut wafers
g 128§ to 2. 8Ifmmi. for_previousty pglj Sted g
walPdish) onWalie t pp Candebof t dshReméades|.  Surface

roggtieess Wapeal soRsfatiohal Raite ()0f/mhimo) :ﬁ%( l}glgleﬁﬁ) hness

bottom ( Ra = 40 1 nm-—The |l ow renpv fLe q, nm)
i ndilcat ilvSaWCHn| ahrGWi ve |t hat has been duti ed --
Testd ng |oPolixhegal at €48V Exanpl e B [0080] Using Test -
Met t3od 2, Pohishedngoat@ m I|d stekP carrlji ers-were|used-
to poli ghshetdtutsaw catw si l[i con2vaaf ers jand previ ousl y--
pol ished ygfiglg. | Rem@yal rates were hijgher _when|the __
car rd er ML Alegn W, ChWi the samgiTection_as the | ast
¢ ot op oA Gl | ne CNeL ere Dle ™ b bot Fom pad.— The
S—U—L&-CG—I—BB%MQQ nECt_WQ naf_er_g'_%as_a sg NGt =
ytet rilcBplighedp) Rq GV31 3 nm 4 hottlom R = 23.8 -
nm 10 Tegt Speduitt 5 f 6 Wonpar at 38 Exanpl e B ar e|shown
bel ow in Palidhed! | 1. T@Wl e [[I1 - ICE-B Results- Testi ng -of
Exanpl e |3Boliée81] Ustmwg Test Matgyod 2 fand the -
I ndi gat edsg@(@{tl catiofs (el oWk, s3pol Tshing_was ¢arried
Ut ST gPBf‘s%e TIGWGSJCH D% AL Exarrpl 23 ss Saw

92

RTINS W NPT 1
were hi gh ~such that the t hi ckness of the vvafer was

Tepﬁ"? jzar to the thickness of the carrier. The
tes was nodified to a 5 mnute polishing cycle
[0GSilire. Iﬂmng) Tait Methed dbsédtheendidated mgdiflvatidnsr(btlosi) xyolibhing was

carfigl Pyt e S Porr BaCihed T Eafp . ¥ i SuCR P o

cmpidyB@UiniGAR Hrb QN Min@k pRlistakg tfbles W& e COBRRNEA. TRVl rates
observed during the second sef of six, five mnute

weeyigbssugly &taag@dhlmbn@s nﬁthmwaferfvoas begomeizesingilaRe s thickness of
the catrr?esr s[thg st b Ivé/as oqp 5L ed aﬁnmlnu%)pohsthlng cycle time. Removal

rate observed during the first six, five minute cycles averaged 15.7 um/min. for 18 wafers.
The test was interrupted and restarted the next morning without conditioning or break-in.
The removal rate observed during the second set of six, five minute cycles averaged

19.2 um/min. for 18 wafers. Removal rates significantly higher than Comparative
Examples A and B were observed. The carriers were checked for wear at 30 minute
intervals and were found to have undergone 0.09 um/min. wear over 90 minutes of testing,
including the first three 10 minute polishing cycles. The surface roughness was similar
between the top surface and bottom surface of the wafer, indicating symmetrical polishing

behavior between the top and bottom wafer surfaces.
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Exanpl es A and B were observed. The carriers were
checked for wear at 30 mnute intervals and were found
w0 ooRagasginder gone 0.09 mmimin. wear over 90 nPCIUSR0T85103
testing, including the first three 10 m nute polishing
cycles The surface roughness was sim |l ar between the
op surface and bottom surface of the wafer,
TeFtHEH eLExHmpleddnet ri cal pol i shing behavi or between t he

100158 627088 TESTIURLR oRH HEFEESTERE M in THABR) Sofhing was
caried ofii wsiig thosarfieed dwsdribedah Eshinply 3daPotisling eds outicd sutgsing
s SO o G PEIRA YD § TEORS A Ggs: WHEiNE (08 polishing
tmf%odeir%? niny.Glee ttbtﬁ?of’@ﬁcy’éle@" [Alffe? ths\l’ﬂlr{%' tﬂegﬁmggﬁlg’%tes were

pol 1 shing tine bei ng
meawbde&s shainen Tgbleil¥h |ergnowah@tersergmﬁ¢anﬂaﬁl@mm&we Comparative

ure sho bIe at es
ExdmgRe £y Wrehv%ﬁlafd 5?4%8%%65515? S ey ks ol rates
alsWBh&w QPSRIIebilitfony 6§ dMdtot dYRlel IMhstcohted carbiel’s dthd\al rates show
cycles, renoval rates al so showed good stability from

lesg yfmsélvntw te {hel carricThetatenl ddcaimnr (The ‘catrice wegtay ay measyred at 30
rmral!l][g nt rvzcil% ﬁg %vletéulr %ﬁltet gf thg camgrs re{ tlhg rlasg % %111&18%%\'}&1215 0. O§ étrn/rmn

¥ eet
in duﬁﬁﬁld@?fla $he éﬁhfﬁer\dﬁakndsﬁbvas Qfss fhlaﬁ tli‘eafﬁﬁdl @ﬂﬁo@wafer tkiekdeast The
90 m nutes was in areas where the carrjer

surfage s Rpghegss(Rg) P%%@ pph%twdtvv?éerﬁ &I pyrpe inbapHfoel nm. The surface
rm%b&% NES Semd\AF ratdbf @S %vagégy gggg%gé r‘?éntlﬁqkf% Ofrrib RS FRRAMBREH were

ers was neasured to surface
sintitan gh ethstha mj> a’nelrhm%ahl ridtieindfcateh ehatvefegrodisinag inak eyknwrmhi

the carrier 4 were sim n both t
betigpn e otOBawf B‘Pﬂon‘rﬁ‘ﬂr CF ﬁé %?awefér @d%H%n HPP@NFW@“RWS‘ that the

rerﬁd/\fﬁﬂa&é Gal s@ﬁfai"’?&%o’élf‘@w 2R CoW Retdoadraty f26&. of the
wafer. An additional inprovenent was that the renoval

rate was simlar for both CWand CCWrotation of the
carrier.Table IV Carrier Si Renoval Rate Polish Cycle
Sanple Rotation (mimn.) 1 TACW23.9 2 IB CCW25.2 3
1C CW24.0 4 2A CCW 26. 2
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5 2B CW28.4 6 2C CCW27.6 7 3A CW28.6 8 3B CCW 28.9

9 3C CW30.7 10 4A CCW29.2 11 4B CW 30.2 12 4C CCW
wa@0g/0d4a56A CW 33.2 14 5B CCW 33.8 15 5C CW 33r@r/us2067085103

CCW34.1 17 6B CW33.2 18 6C CCW33.4 19 7TA CW34.7 20

7B CCW32.6 2 1 7C CW30.9 22 8A CCW32.7 23 8B CW

32.0 24 8C CCW 32.7 Testing of Exanple 35, Exanple 36

and Conparative Exanpl e CTabbB{ Free filnms of

Ur et hangt5—E58219 T e R%O%Mt%had
shown sopBihidvd ol 1 Gray b rs
i denti f mls“ Cﬁlé Exanpl eng)lp y t’étl% and(Maompiarat | ve)
Exanpl e ‘, rfespectrul e vvere Tesyed accorgg@g to |Test
Met hod B—Resuftsan c_lBiluvml my C%—E—V—@eﬂﬁ—'—w t he
useful Hte-ot—acarrier—conrprsiig—a pﬂ!yu.uthanu
filmsurfacelwas |signrFicantly pPN)r oved ovéftOa car rier
havi ng & pol4ester filé sur f acCCW 26.2

5 2B CW 28.4

6 2C CCW 27.6

7 3A CW 28.6

8 3B CCW 28.9

9 3C CW 30.7

10 4A CCW 29.2

11 4B CW 30.2

12 4C CCW 30.4

13 5A CW 33.2

14 5B CCW 33.8

15 5C CW 33.8

16 6A CCW 34.1

17 6B CW 33.2

18 6C CCW 334

19 TA CW 34.7

20 7B CCW 32.6

21 7C CW 30.9

22 8A CCW 32.7

23 &B CW 32.0

24 8C CCW 32.7

Testing of Example 35, Example 36 and Comparative Example C

[0083] Free films of Urethanel, E58219 and PE1 (a polyester film which had shown
some utility as a polymeric layer for carriers) identified as Example 35, Example 36 and
Comparative Example C, respectfully, were tested according to Test Method 3. Results
are shown in Table V. Generally, the useful life of a carrier comprising a polyurethane
film surface was significantly improved over a carrier having a polyester film surface. A

high energy to break stress correlates well with the carrier life improvement.

Testing of Examples 37 to 42
[0084] The carriers were tested for the adhesion of the polymeric layer using Test

Method 4. Results are shown in Table II. Examples 39-42 all passed this aggressive test.
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hi gh energy to break stress correlates well with the
carrier life inprovenent. Testing of Exanples 37 to 42
WO 0®8$41Fhe carriers were tested for the adhesP@rusfo07/085103
the polyneric |layer using Test Method 4. Results are
shown in Table Il. Exanples 39-42 all passed this
aggressive test. Exanples 37 and 38 did not survive the

Exaiaples AR apd AB did npisuipfvetbe extiasqesmditions of Teyt Maghed 4jugare
'iﬁ"é% jtions. TableV [0085] It should
sul e%%néfg{rage? &g} at ﬁféﬂl nvention is not necessarily
limted to the specific process, arrangenent,
mat eri al s and conponents shay]@\and descri bed above,

may be susceptible to punerous
?Eé scope of the invention [ I nafize
p ELhpIes8 ‘E’%aﬁnepllé 3% w;

aboye-descri bed exenpl ary aspec]f nveRxamplead d
bel | evieftytto BaeakiBrdss @lis) y Wable suit edifgor polishing
sili Foﬁaﬂéﬁ (pbévlaﬁ&{sg&tﬁgg)ep S o§4t he|pr eis@nt nve@@ on
canfoge o eakf‘& Ié\lﬂ\ﬁk?«l):‘l appti L,f$l O1Ts. I—gJZ\ i“,,lglf45 te

CS
Con‘nn* S ];\ ocnt ’\V\ I moauutd \JII Can T bl

whe mvS‘iand%rd.lleV}P&l@nl(M?a)n rovidde a pol i35 hi ng rmr41| ne
Wi t h_pl Stream at BrgalaBireds %ur f pceg4duri ng 43¢l i shi nigl9
oper at i ®landhtd BEEsighmul d pe urder st ooddihat |t he ;mbove

deseripti qfiQhedshainpy €7 erred gnppdi enpysef {hepo3s
present T NVeENtion are susceptrbie to varrous
nodi fi cati ons, changes and adaptations, and the sane
[0085¢ | nit siaddibé ondeestemghitethe noledtion ishlionnédagsamgalmhngi @r’tﬁe
range of equival ents of the appended cl ai ns.
SPEK! vcalgfspwg EENRPTRFN CPASFALS AR compensatsshpvp apd %&Prlh@d above but
ma}{y'bre%hs {ik t@Hﬁﬁl@&)ﬁ% Vﬂla%l%ﬁéj@z?thﬂpthé’ Gcopdlof 8kEn@RioRt For
east ohe aperture ding a workpi ece, sal d
examﬂe,ta]mleugxthe ratiowgdefsmbﬁd dxenfpilm asm:a‘qscnxf tlsynﬁcartmn are believed to

be el aytT acH 6 Bolishing wicdnhpRRe B8 comruria Hepreit
inRhtid &’ HYNEELTENRE a%fah@a%'oﬁs apsiekbmBlel hedhédpbMMe present

third surface of the base carrier conprising the first
apmmat;on eandbe wrd athehags it indgsaned ‘tqmrozgfdeta!rr@hﬁlinng maﬁhljng with planar,

poif e QB R 5 POT P BB AP e E BBl YR bS i abore

dedceigtiOmof Bdiptkferred embodiments of the present invention are susceptible to

various modifications, changes and adaptations, and the same are intended to be

comprehended within the meaning and range of equivalents of the appended claims.
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pol yneric region conprising a polynmer having a work to
failure of at |east 10 Joules. 2. The carrier of claim
wamBeeash the first major surface or each of P¢BEUS100%085103
and second maj or surfaces conprises two or nore
polymeric regions. 3. The carrier of claim1 wherein
at least a portion of the third surface includes a
leﬁﬁyneric coating. 4. The carrier of claim1l wherein
the polyneric region conprises a polyner having a work
1 L2 Dot PP oAby B RS S NI GBAE! G5l scone
t hehtmselr R andelt Jeast dnkep ek a6t hotdipg b YWekpicé, said aperture
t her noset pol yuret hane, a thernoplastjc polyurethane, )
or &Xieadine ian A firvanaderrsurigee thirushdhe base carict fothgsqeond major

wherel adhesion pronoting |layer, in at |east one
St aﬁh . . , .
areg J%et gﬂynerlc region, interposes the first

net a) ancthcttase potignemiiscegifiomefal, The carrier of

claim6 erein _the adhesi on pronoting |ayer conprises
coval ent Wg} SHEEI B HOFRITA 1t BREMEB PP §urg%ﬁ@§ahe base
at OB Rf oS @9 i MmMtAtanjeast oneof the pairs of

atons conprising oxygen bonded to carbon, oxygen

bonded t et lskdtiagortjonmitthofyesh mopm dedademr @alebsir, poityelr aigganh of
bonded.to nitrogen, chromum bonded to nickel, oxyge
pondB sy e SR P LB SRy SRR “RoRant el B
The pgRhdcki8lredbn 6draprkify yvpslryﬁien hiigg aReS toPRilRcQTat ichd 10
| ayer “conprises a nulti [ayer adhesion pronoting |ayer
conpeulei.ng at | east a first adhesion pronoting |ayer
and a second adhesion pronoting | ayer wherein the
adhesi on pronoting |layers are chemcally distinct. 9.

2. The Teakirrier oOflaigd Biwvie@invhe festimgorf duiBite adkeh iodthe first and
pronoting |l ayer_ conprises a first dried and cured
ad h 825008 MARHFYIIAGES SANREISHH TVOPT AR POIYHICHA e&iPitn
pronoting | ayer conprising a second dried and cured
adhesi ve conpound. 10. A | apping carrier conprising a

3. bas&hcaarriceof ¢daw hg/harcin atdeastraportios wif tlectlird aurseeandudes a
maj or, surface, at |east one aperture for holding a

wor RPYVEKEC S &pert ure ext endi ng

4. The carrier of claim 1 wherein the polymeric region comprises a polymer having a

work to failure of at least 15 Joules.
5. The carrier of claim 1 wherein the polymeric region includes a thermoset polymer,
a thermoplastic polymer, a thermoset polyurethane, a thermoplastic polyurethane,

or a combination thereof.

6. The carrier of claim 1 wherein an adhesion promoting layer, in at least one arca of

the polymeric region, interposes the first metal and the polymeric region.

7. The carrier of claim 6 wherein the adhesion promoting layer comprises covalently

bonded atoms wherein the covalently bonded atoms are selected from at least one
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fromthe first major surface through the base carrier

to the second nmaj or surface, wherein a) the base
we@arsletisgonpri ses a first nmetal or a pol yner, P@i/Us2007/085103

| east a portion of the first major surface or at | east

a portion of each of the first and the second major

surfaces conprises a polyneric region and, c) in_at

| easf the Nabp o HAMSCOMPESIEE Py e hondedyiogarbogt oXyess hopgrd to

adhesi t] y L St - -

pol et (RSN tofid BXgEeo S b ARRR B HEER, LlEmium

pr obohdadgo haskel, oxgrvarbtiosdsd tarriicomingaotioxygaabandgd tdldluminum.

The carrier of claim 10 wherein the inorganic coating

conprises a second netal, a netal oxide, or a

8. COMyiPRLkRPof NEHEO Ivherksn thERBRGRSH ﬂr@fnoﬁflg . éﬁnﬂises a multi-

wherein the first nmetal conprises steel or stainless
st edlycamthesioe ppohgtmerlayarpmpsieisg at tchgrrfostetdhpody pmotiag layer

th | ast i | ; nmbi nat i . t eof .
DRSSl e SUaBTH DBbaR BoEr 8 bt
or ghdicAiyiikiid@ni um nitride and the nmetal oxide

conprises silica, zirconia, alumna or conbinations
thereof.13. The carrier of claim1ll wherein the

pol ric. regi,on Conprise her no ol ro . 8 .
o Pher ipriet FE- R § MEPESE B Sl TR S AR M confbyises o i
t hedriedphebéured pdHeyive ebipignd 2ljacant ik cuid adhcdibiep@aioting layer
14. The nmethod of claim 12 wherein the | appi ng machi ne
i s §0BPRYNS2 §798d drigh prchepradathenive aﬂ@ppwf her “wher ei n
the carrier conprises a polyneric region on the
surface of the base carrier which contacts the
10abr #slapg@ng aaitriac eoropridiiea bagprangr adhg adirst hmjorsunfatd)adecond

of | apping. conprising: a . provjding a doubl e-sided :

| ap maafg HER#H7 A eﬁ%w% 8P e %53819%@ T ABHiPHgC st Paewe Gxtending
a siRd i FirdethidPRPiAIt IR tHEhask -caRlcP¥d ik REohlSnajor surface,
carrier of any of the above clains conprising a base

car mihercithavi ng a first major surface, a second ngjor

surface %p at | east one ag?rtur? for
a ¢ base carrier comprises a first mefal or a polymer,

b) at least a portion of the first major surface or at least a portion of each of
the first and the second major surfaces comprises a polymeric region and,

c) in at least a portion of the polymeric region, at least one adhesion
promoting layer is interposed between the polymeric region and the base carrier

said adhesion promoting layer comprises an inorganic coating.

11. The carrier of claim 10 wherein the inorganic coating comprises a second metal, a

metal oxide, or a combination thereof.

12. The carrier of claim 11 wherein the first metal comprises steel or stainless steel and
the polymer comprises a thermoset polymer, a thermoplastic polymer or
combinations thereof and optionally wherein the second metal comprises
aluminum or aluminum titanium nitride and the metal oxide comprises silica,

zirconia, alumina or combinations thercof.
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hol di ng a wor kpi ece, said aperture extending fromthe
first major surface through the base carrier to the

w@ewenat1at) or surface, wherein i) the base carP@EDS2007/085103
conprises a first netal, ii) the circunference of said
aperture is defined by a third surface of the base
carrier consisting of the first netal and, ii) at

13} eadte garpisy of Qiﬁmb? 1 wherefy the polygjesie ragipn sMBPBYCS gtthqragast
ap [ -
2t PRV oSl pbffickd MemALEL Kl SRARRY (RRBplastic
r egipolyucolimne) @i angnéippaloyinksredfavi ng a work to failure
of at least 10 Joules; b. providing a workpiece; c .
inserting the workpiece into the aperture; d.

141 NSGRHE b6 JdUF ERAM 128K hdrh end ﬁg%llng RRicRGe TRE Kb R:sided-lapping
providing relative notion between the workpi éce and
t he nlagpipk agd Swthcawbenehni the camien t@npriiseg a pohtnactc rbgbmer the

the | [ urface and. the workpi ece; and.f . :

oS TR ohhq s EeRBRich SR e tiSivem et dlghe langine

met hkedhi@ak. cl aim 15 wherein the | apping nmachine is a

doubl e- si ded | appi ng machi ne having two opposed

| appi ng surfaces and further conprising providing

relatiy {.on. bet n. t he wor kpi ece and the two
150pp%ggg%ngékﬁgmgﬁPﬁgggggWhiIe mai nt ai ni ng cont act

bet weenpilohlih@ppouttc-sided Bppimgandthindthawdikib @pposcd Tapping

The nethod of claim 15 further conprising providing a

wor RiTRFe Pt single-sided lpniieg maehingiet ween t he wor kpi ece

andyt he #}fcﬁrlﬁ)%ﬂg tHRWaf G ©F an PO hOBH eI NS rcghlgii%i!ﬂg _?.ﬁ)gse carrier

wor Ki ng onpri ses abrasive particles.
nmet hadngh ficstanajorldmrfabe nekcomitmijeasirfaon endit ledseotiamperture for

opposed | apping surfaces conprises. a .
thr BRL0EHReTBISR, ot RCTEEX died B hesiyemaier pyfage through
19. mEhes@elhetiohe %c@hd‘hﬂlj?or‘éﬁ%c%', WhiRe

three-di mensional, textured, fixed-abrasive article
conpri ses) dhabhwwdaparcompascsarfasionctagl oner at es
disposedgbn a bi nd e net hod

. 20, T f claiml6
wher o i e g8 taREngf of sl SugiobpRoBieaph Mg Surface of he

surfaces  base carrier consisting of the first metal and,
i) at least a portion of the first major surface or at least a portion of each
of the first and the second major surfaces comprises a polymeric region,
said polymeric region comprising a polymer having a work to failure of

at least 10 Joules;

b. providing a workpiece;

C. inserting the workpiece into the aperture;

d. inserting the carrier into the lapping machine;

e. providing relative motion between the workpiece and the lapping surface

while maintaining contact between the lapping surface and the workpiece; and

f. removing at least a portion of the workpiece.
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conprises pellet |aps.

WO 2008/064158 PCT/US2007/085103

16. The method of claim 15 wherein the lapping machine is a double-sided lapping
machine having two opposed lapping surfaces and further comprising providing
relative motion between the workpiece and the two opposed lapping surfaces while

maintaining contact between the lapping surfaces and the workpiece.
17. The method of claim 15 further comprising providing a working fluid at the
interface between the workpiece and the lapping surfaces, optionally wherein the

working fluid comprises abrasive particles.

18. The method of claim 16 wherein at least one of the two opposed lapping surfaces

comprises a three-dimensional, textured, fixed-abrasive article.

19. The method of claim 17 wherein the three-dimensional, textured, fixed-abrasive

article comprises diamond particles and/or agglomerates disposed in a binder.

20. The method of claim 16 wherein at least one of the two opposed lapping surfaces

comprises pellet laps.
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