WD 2008/ 064158 PCT/ 1552007/ 085103 LAPPI NG CARRI ER AND METHOD Cr oss

Ref erence to Rel ated Applications [0001] This application clains priority to
U S.S.N 60/866, 768, filed Novenmber 21, 2006, the disclosure of which is
herei n i ngRRRRIRE by reference. Technical Field [000]12& /Jﬁbi?‘ﬂoghﬁ | osure
relates to lapping carriers and nethods of |apping in ding  met ods usi ng
such carriers. Background [0003] A need often arises to grind or polish
flat workpi eces such as di sk-shaped articles, e.g., silicon wafers,
sapphire di sks, optical -ellegEmineg CARRER ANDMNMYWHOEN substrates for magnetic
recordi ng devices, and the |ike, such that the two major surfaces are both
parallel and free fromsignificant scratches. Such grinding or polishing
operations, differing in, the rte of Jgrateri,al reim)val and final surface
finish, my be referred &€ IS plications - typi cal nmachi ne used
for finisiooog t hehidia &ahélﬁélkldﬁ%nbﬂ@towsfm%ﬁ/%% PERRAENRBIRER], Vel y

di sposed over and un one or, npre of the disks, so that opp05|ng surfaces
of the diZR8, t@ﬁﬁlsfo‘@s‘ﬁ?éﬁ‘ﬁh‘cbisl}ﬁtﬂm@ﬁ‘é‘@‘)@imtﬁfﬁ%%ly Mor eover, the

| appi ng machine may include carriers that position and retain the di sks
during the grinding or polishi ngl‘e%ﬂﬁ{cﬁﬁi‘i . Such carriers may be adapted to
rotate relative to the pl atens. 'm——emn'g@e t he | appi ng machi ne nay al so

i ncl ude 00eR]t er This disclosae relatessto dapihpasanientand metitnds of lapping pivhidingdf t he

pl at ens, an n jnner, gear, that projects through a hole forned in a center
of the plrﬁ?t “S*Fﬁéu%ﬁgalr’i‘gf‘s 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 t gear and outer gear in opposite
(di rections, for exanple, thus cauz"é"'lsd—kg@tdarrl er to rotate globally around
t he i nner[06@Hr , Am&e@bﬂmlaraes ta>gnﬂd of palisk ﬂaiawmkpneces[sﬁﬂﬂﬂ]dis‘kyqﬁap@i ly, the
manuf act ur of the. sin esnd fInIS chine .will polish
The sur f SEBRe P20 HEioG Helhs sph i iaks g rereth A e Tpmmu phsttrs

pol i shi nofor MBgARHD eecbﬂhﬁgd@mp raﬁd tﬁecm& hﬁcl‘i‘ﬂﬁt 8 8o mafor erfegMenbironal | y
believed that the | appin t echni gue provides the atens with a relatively

flat and Bsralehandsfiger mgaliﬁtcem serafchgs. pyeh gringing eriokshispepesationns. -1 WO
2008/ 06415%61%%%%%7&%5&&%em0va1 and final surface finish, may be referred to

collectively as lapping. A typical machine used for finishing the disks includes two

superposed platens respectively disposed over and under one or more of the disks, so that
opposing surfaces of the disks can be ground or polished simultaneously. Moreover, the
lapping machine may include carriers that position and retain the disks during the grinding
or polishing operation. Such carriers may be adapted to rotate relative to the platens. For
example, the lapping machine may also include an outer ring gear, disposed around an

(g outer periphery of the platens, and an inner gear, that projects through a hole formed in a
center of the platens, The cariers 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.
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[0005] To polish the workpieces, a polishing slurry is provided on a surface
of the disks. The platens are brought together to exert a predeterm ned
pressure upon the workpieces, and the carriers and workpi eces are rotated,

t hus pl ang[i zj ol i shing and/or thinning the surfa he wor kpi eces.
[ 0006] Re?ghﬂ“?/;gﬁ‘tﬂ%xed abrasive articles disposed overg'fe'ﬁ@g%&?%’%%ﬁ(a surfaces
of the platens have been enpl oyed to reduce nai ntenance costs and the
acconpanyi ng unproductive tine associated with periodic dressing of the

pl atens t 03¢ nerrdigh theSRfkRSes, Alpolibitad @a%y ANFoGER] GNAdale ofBO07] It has
further been observed that during the polishing of glass disks, for

exanpl e, tdiskis. Thi platens pre bspughhtogethentp exast 4 prdeteroingdpressurerapenuthel y. I n f act,
the teeth : . i ff.fr J ier,
causi ng. 1 AorTbiselE S8 e Sl g \ABhialceftbied AEHaczin: ASAE oEP0E

m d- cycl e tiin@isghe séxfacss bf thbevosipiceci at ed, since the carriers are relatively

expensi ve, ong life is sirable, Mpreover, md-cycle crashes require
that the ;&%ﬁ\ﬁihi _ﬁifcﬁ‘ﬁﬁyhhwpﬂg’@sﬁéﬁ&mdﬁpawfi%P & WOF g%ﬁfcaéfs&‘)rélmfgd period of
tine, thuskGdUsidieh BhAIBIEDI re@RE malitn8A! dBbts hikEthe Qééonﬂianﬁﬁgr ations.
Summary [0008] Several problens have been encountered when Using fixed

abr asi ves unproduptive tigic@ssgciated pvithgperipgt drpasingefthe plotensite thanedessary degreeact t he
fixed abragi he.pressure and relative notion associated with the

| appi ng p(ra‘%@%@%ﬁ%g‘gé"rﬁt#g’??. ¢tal polishing can occur. Asymmetrical polishing
i's when of@oogy it ieasFortlics besngbedra¢dabiataliiifg the polishindofatasediskg)ifece renoval

rate, are not .identical between the upper surfac nd | ower surface of the
wor kpi ece KEHE %ﬂaestﬁ%hpf @\ﬁéﬁﬂﬁ@itﬁg taw%an&wgﬁ%gﬂ%mtse f¥ect has been
attribut egeddthe doltborfl tat {hgg luf?lfl sﬁegleo%ﬂ” Fr&ﬁl%@%‘iﬁé! sy tHelI8p aHinMbt h the

carrier. In addition to dullin t he abrasive, a second problem

0
associ at edewimelinepsrative (i-ela,@tsm:@ﬁect migl-cylsleazishk Aarvdllb @ppreeiateilesince theex cessi ve

wear of t car.ri . rrier. ywe . make carriers so.thin that they
re not uoused sy srflsibne e LR Rl S GR06T HR PRt Tons 10
t he probl eguert tidtithe ipolshidg thachad hakémeied €dnbyerded for a1 extomied heddsofand t he
resulting asymretri cal polishing, performance inclugde periodic conditioning
of the fi U5t HHY rednging thropehpy aﬂ% Bcepsing the castof QRETRUANS] o nmaterials. During
conditioning of the fixed abrasive, a second abrasive is brought into
contact with the fixed abrasive un d and relative notion to wear away
the portion of the fixed abrasive tﬁ%@g@;@

[0008]  Several problems have been encountered when using fixed abrasives in dual-

sided lapping applications. As the carriers contact the fixed abrasive under the pressure
and relative motion associated with the lapping process, asymmetrical polishing can occur.
Asymmetrical polishing is when one or more polishing characteristics, such as workpiece
removal rate, are not identical between the upper surface and lower surface of the
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
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WD 2008/ 064158 PCT/ US2007/ 085103 has been affected by the carrier material.
This technique relies on consumng the fixed abrasive to conpensate for the
degradati on caused by the carrier - fixed abrasive interaction. Consum ng
the fixedwalRb@mikies by conditioning reduces the nunber gdrupiiogégses that
can be ground with the abrasive which may Iimt the maxi num val ue of the
abrasive article. The reduction in process throughput because of the
additional process step (conditioning) is also undesirable. In sone

i nst ancedhas beenadifeatod by itheecasriar Inatamal/ THeegchnigrdelidsonicogsuningtheified a

desirabl e,pad fl atness e.use of, ,alternati i.er materi als has
typi cal | VSI“?/%?ZF‘W&E‘Bg ‘#ﬂﬁ%& tior} gapsed; by the carrigy - ﬁ‘ %a@'ﬁ%ﬁ CS Or epoxies
to repl adatetddfiorst @3l thé ﬁﬁécﬁab@fst@my@ﬁﬁuézﬁn@feamwme wafbet 8 S. Since the
carrier nust be as thin as or thinner than the workpiece to all ow

si mul t anebRFEPiPeRs Hhat garbbe grawm with thy ebmsive wéich maydinif Hemaxgrum valupobr al |

t hi cknes r bout 1 nm
t hi cknesgtglé)gbr aarrgcgél Eﬁér fh\e{lg{ngﬂeutrl B%CM%Q%%% Sﬁ&agiﬁﬁgggt&%%@sg%k% Sg carriers
made fr orstqpdeynuitidning)ist alsd la'ldss,ltabl:eorimsom@mstﬁﬂmx,lfodeé abrasiveistél] mey geed bendi ng

causes a m .cl e crash r .t | eces to be broken. Fiber reinforcing
mat eri al s %@ r\{lgg?ogqcélsegeg Eﬁﬁ\gg ed to increase the nodul us of the

pol ymeri qogRy]r i eThedieof hl@érﬁanvblem%ﬁﬁmehmw t9pisally iRe819e LB BIoHnGRUSE @
dulling of fixed abrasive. [0011] It has been found that coating or

| ami nat i rigatpmis wich py phangliesras epexies tpatpjareithe stmnlewmlsaﬂm@sedetnwdpmaf erably a
ur et hane n‘?& thé‘%r}‘i@{ He 2dh [nﬂa%%‘? th?tlfine?thqﬁﬁk%lw&rﬂﬁle& all ,ovi des the

dual bene grea ucr ng rasive articles
and of emheltmiemg lﬁﬂpmg oﬁl:etlm‘urlfabm tharrerarealnmxtdcm&e obaull dﬁcl@bysaff thee dul | i ng may
al so be a problemin | e-sided, | i ng operatijons, song enbodi nents of
the i nve J“ﬁk’? %rkplgfeélbgcqmp tthkl{'?‘EFP %‘?Bpﬁﬁ’gi'i%nﬁﬁs) T‘“gﬁ@rrg 1% present
only on tdhan&sEasat eﬁstmﬁuqs@ brin®)tha\birGds AABd B&hDolydtericalii@nlyRcstt f ace of

t he | appi ng nachi ne. | n some enbodi ments, tHe invention conprises a
si ngl e- sutqeﬂembled@mtsbeas; l@f@dmglcalgspsﬁgud:eyqla @ﬁshcqsrﬂmwerdcmg%s thhe brokert.r i er
havi ng a one
aperture E}E%ér?%{nfﬁgb%m%fé%l?%%c g‘f&g%@,goﬂgﬁrﬂ useﬁ% enfﬁﬁ%"@?%lh]‘g?ﬁﬁele first

maj or  surgolaeerictvarrieg matdnialsb Ievecer theglass ﬁbdrhmn%nwadsdmdmﬁn@frﬂxaﬁe, wherein
t he base carrler conprises a first nmetal, the circunference of said
aperture 3Y&@SW&fined by a third surface of the base carrier consisti ng of

the firstpprhal ARG bRh f&ﬁﬁ&iﬁat%omgtok %nﬂitmgffﬁotédtﬁéiayefs%f%o@ﬁ{ei age or at
| east a portion of each of the first and the second rmj or surfaces

some embodiments preferably a urethane resin, on the working surfaces of a metal carrier

—

provides the dual benefits of greatly reducing the dulling of the fixed abrasive articles and
of extending the life of the carrier. In so far as abrasive dulling may also be a problem in
single-sided lapping operations, some embodiments of the invention include carriers in
which the coating or layer is present only on the surface of the carrier which contacts the
abrasive surface of the lapping machine.

[0012]  1In 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



-3 WD 2008/ 064158 PCTI US2007/ 085103 conprises a polyneric region, said

pol yneric region conprising a polyner having a work to failure of at |east
about 10 Joules. [0013] In sone enbodi nents, the invention conprises a

net hod of douhlessisged |apping conprising providing a SHirussigs | apping
machi ne having two opposed | appi ng surfaces, providing e carrier

descri bed above conprising a base carrier having a first major surface, a
second maj or surface and at |east one aperture for holding a workpiece,
sai d aper t ¢ongprides £polimerid fegiontsaRl folymdricregion combrisine folymedhvinga ke
carrier to the second maj or surface, wherein the base carrier conprises a
first netalo fajygof %ﬂ?@ﬁﬂpg?%hbéeﬁf said aperture is defined by a third
surface of g baﬁpso%re&ﬂb%ﬂln%ﬁ%sﬂétlﬁ\gguﬁ on{:ﬁ?ﬁesfd théthod'5f &y P?erk%edat | east a
portion of the first maor surtace or at ?e st a portion of each of the
first and lamsngemmmumm;rovldmllafdaulds-s'mledwbppisgmaahlpohmm ap(pgsedn sai d

pol yneric relon co I Si.Nn ving a wor.k to fai ur e of at | east
Sbout 10, BT S eRen Eirine HiovE BBt R f Bese Feh e Sper ture,
inserting ﬁﬁsemsjaf §11rﬁbe larskédnt h@rjordaMAdeand hiesht b dpefire TBCHYIdIAg Bavi ng two

opposed | appi ng surfaces contacting the twop opposed Ia&gl ng surfaces with

the wor kpi Wewpicgs, éWGP%’I? @t%lldif\&—:ﬁ%fhe(ﬁwm agerfhrougly R PRECAITEAP t he t wo
opposed | CEE [ at least a
portion O?@?ﬁ&ng o?eceCWh@£§%?ﬁ*n ot her eﬁgéﬁéﬁéﬁpg Ygﬂgnventlon

conpri ses arodmﬁ&:vbm:esof sba«ﬂalmqnpai ingeﬁmdrbyerthlrctmface afi thgbaeloamer cawistimg ofhavi ng a
first myjo urfa e naj of,, S ace, at. | east, one u for

hol di ng a W % %i %‘glagl i’fg@P?ﬁPﬁ g%éﬁﬁ%ﬂ?ﬂ’qﬁ%ﬂﬁe@ﬁ@t LFW@P"%E}‘{)’% ascg‘rface

t hrough t hﬁ‘tﬁ@ﬁﬁt SAthé wcoﬁcpmﬁjbﬁs&ﬂﬁé%'wnﬁﬁb@ra pswea&eegm fkigipBlyitteicbase
carrier conprises a first netal or a poly | east a portion of the

first nmj ofcsioncompmsing a pelymenhaying aymrk "Q)f‘i‘ﬂbﬂ’e of éta]é%t ahout K@ providing and t he
d | east
second maj Qlt;rﬁgfé d?:fs gﬂ{m{}drﬁgéce%@%% ertlfe he Hi ﬁ%th@'&gmef Ptfthe ' €ast a

portion of c regl sion pronoting |ayer is
i nter poseddoubhatsmdriapphg mpahinediaviog t\ecgopmsaﬂdpmi@smﬁsﬁ, cantactieg tlEatwd adhesi on

pronoti ng Ia es ap ,jnorgani c coat. 001 n furthe

enbodi nent &P f‘ﬂéaﬂ r’ﬂ%ﬁ'ffisa ¢ VEIERICES: PEYVH Eig g b?taféan appl ng
conpri si ngw&kﬁl‘ébéﬂaﬂagh@mdmpbb@dsa@ﬁg suFfBdRs muer&ﬁmtﬂﬁmg Juithd, fewBviaprResed

| appi ng surfaces, providing the carrier described above conprising a base

carrier hamsﬁgpamoﬂpfﬂlﬁwcesurface a second maj or surface, at |east one
aperture f [‘ﬁblt{] ol dirf@hé’?‘ c%[)!ﬁmeﬁ&?the invention comprises a double-sided lapping carrier

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 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, 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.

[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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said aperture extending fromthe first major surface through the base
carrier to the second nmmjor surface, wherein the base carrier conprises a
first netal or a polyner, at least a -4 WO 2008/ 064158 PCT/ US2007/ 085103

portion ofyolResdskisgt maj or surface or at |east a portigPrpérofaRkboef the
first and the second major surfaces conprises a polynmeric region and, in at

| east a portion of the polyneric region, at |east one adhesion pronoting

| ayer is interposed between the polyneric region and the base carrier said
adhesi on mrberdf thgfitsayegjor swiqee bsadeaatn portorgefidach afithe firsy and thesedodd ng a

wor kpi ece, inserting the workpiece i.nto fhe apertur inserting.the carrier
into themﬁ'B{JB‘FéP%si Gl el Bit- (et m%ggaPW%ﬁ%g € P G surfaces,
cont act i nggioheat |da¥ione RARKRA Praadtinglayer IsfiReRDsl Behvédnqhd\BSIRESERgioR! OVi di ng
relative notion between the workpiece and the two opposed | apprng surfaces
whi | e nai #ddhbasg carper wid adhesiopromgting lay¢regmprisessn inarganiogoating wor kpi ece.

[0016] O . t -Of, - i i 1 rent from
the ol 150 SnEdarRea haBRKE AR Ple hidTod AU rbhe e SEPERRL 1
above sunthedyubdé-sidgd lapping hmshiod havive tdioophased lapping sorfaces,doetadtix the descri be
each illustrated enbodi ment or, very jnplenentation of th resent

di sl osur & SPRSeHTeRRmEsugAces il (e varkpsed apae e taladive magp SBieFR Hemor ¢

parti cul apbikpREECHHA thé Mv&«&pb@édﬂaﬂﬁ@é Sk WL kiR ing c@ﬁﬂaa?re&ﬁb@ing% i nci pl es

di scl osed herein. Brief scription of the Drawi ngs [0017] Figure 1 is a

wor kpi eceleashp ppdion of therveorkpiersdi ment of the invention. [0018] Figures 2a - 2e

are parti ect } rkpi i f i l.e- sk ded | appi ng
accordi ngﬁ)p (l)gjvar pg{ljlgfeg%%@l ﬁl%n?ésh?a(# géfﬁiéﬁl’nﬁf\:/&ié%ﬁ i“léir% b ¢ &&gwgﬁnﬂggcri ption
([ 0019] Thisllowmigtdatailedhdatriptivnesfitieahventog esl the claintie SThelabovesibaiay wf t hi n t hat

Tange (e. ¢g., 1.to includes .1, 1.5 2, 2.75, .3, 3.80, 4, and 5). Al
nunber s gmrgwwé%af ﬁh%tggcéﬂ% 1 Bota%ten#ea? dbebs ok HBistaE P aBBEET o] 0020] Fl at,
si ngl e- si def; indithddeatidh o%ﬂﬁgﬁseﬁt%clo%m@ FhORESSs idddthe BasIAAGRHpAEE for years
in electroni‘cs ‘and other industries. It is used to grind and/or polish one
of t he nufhetfollew nfosepastipflarly exgmplifyyceghinpoafenpsdoanehodiments esingntbe e, gl ass or

netal dis : rates for magnetic recordi ng coatings,
sem condu]gé?n(g?ﬁe\?\s/gq%?oss?&lg%%%m c, sapphire, optical elenents, and the like. It

is generally desirable to achieve high degrees of both flatness and
Brief Description of the Drawings
[0017]  Figure 1 is a workpiece carrier of one embodiment of the invention.

[0018]  Figures 2a — 2e are partial sections of workpiece carriers useful in double-sided

lapping according to various embodiments of the invention.

Detailed Description
( _ [0019]  The recitation of numerical ranges includes all numbers within that range (e.g.,

1to 5 includes 1, 1.5, 2, 2.75, 3, 3.80, 4, and 5). All numbers are herein assumed to be
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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uniformty of thickness in addition to the preferred surface finish. Such
singl e-sided |apping nmachines nmay use a variety of abrasive features or
surfaces dependi ng upon the -5 WD 2008/ 064158 PCTI US2007/ 085103

characteri gt.| red. In general, the workpiece is hﬁjfﬂqﬂ %@xture t hat
I s brought %\H@@m&gggﬁt act with a platen under a specifie %12397%? 3

wor kpi ece/ fi xture conbination and the platen are then set into relative
notion to achieve the desired amount of material renoval. The

wor kpi ece/ ElardcriiBicsebitdaa th @éhefythd®ofkpiead {sMaidifl U Fixte tHat Hlbr@UphPitsAr i ven by
a notor) or stationary. The platen nmay be rotation or statlona@% dependi ng

on the not Pentacywith elatenomdpn eserified load e Teowerkpiged/ Gxuremembinativp red®Ef i xut re
conbi nat i 0@1 feg ﬁ%e?rP%eP&bJ%% e F{pﬁBE{oaéch?év 'aFiu%ﬁFaﬁl%qu‘(%n&a?&ai vhg Pl at en

in order t orm rermv I'ece and unifor
wear of th@h@wmpmce/ﬁmrqﬁombanummabbe foadtingdikectd fifietinm op IdnvﬂDME&t mdton) t h a

material suitaple f urr ased .polishjin Al t rnatlvel may be
fitted w tﬂr%’t“PWs%%{a 33"6{31%35 UeStahqp éFlé@ ngondhe ‘B\f;'é‘?ﬂ)&dg or ot her
super abr asw&&ﬁlecdﬁm@&%ﬂylﬁaﬁoﬁ‘ Th%&kﬁﬁ%é/ﬁ%utre“@éhﬁﬂaﬁﬁﬁ@éﬂ dscPbel Rdedr ed

t hree-di nensi onal fixed abrasive article, such as TrizactTM Di anond Tile

has been a}:amralbrdmloresmt touke rptating platendn prdar f@rfactlbtatemoﬁwruf@rmh@naw ai ve
action. ﬁ'l% uorl%cte ’an((l~J ﬁfﬁ?c}rgl Vt%ag Sflthk %Blp ! qhgéla’?e%% fgﬁnda dt}?o%m ng

i ncreasi ng ctronics r €es. I's used to
si nul taneoctszle;edgmlminatnddl@mtaiﬂﬂ foshluhplbhsedlpahsimg W fermiselgf thay waybety of
wor kpi eces,. for. exanpl e, ass_or. nmet gl ks used as _substrates for
megnet i c rét!%irwm@f@e;awwg@ng §BW‘¥%HHBE‘%P§%%‘P§MS&§ PHher SUPCEARESHF e,

optical el gapdiasd 1naaf}i’g1& htrlx. Kore lréceht'?y HRRREA thﬁéeﬂ?rﬁétfsﬁﬁh%ﬁ abfaliveve high
degrees of both flathess and uniformty of thickness in addition to the

preferred stirlkaweh a4 Fiizapt™ Qighonddbileias besndippligdetp pharyrizecdfitheplatenjo use a

variety of r%vfd@%h a%mf eatures or surfaces depending upon the characteristics

desired. The er and - rower pl atens may be fabricated fromor covered with
a materi al [mul]t abFat J[fdoublslsided Japping @flsybstratsshis bg:ommﬁg mefelaﬁg'lyebmmoh ey may be

fitted vm't buttonscntalnln hr asi,ve ticles, .often ds or ot her
super abr asf mﬂlcéﬁ’b‘%ﬂtg%’dnﬁhﬁ ﬁd? eerip ?"S’i&f EQ‘EL?W ailﬁ’g{’}hred

three- di ”Eﬂlgjoi?ﬂﬁfacéé of@aAbs; JF Wokpidckd, ‘fdr%xarﬁfa!@ hel@s oifﬁfe?a@&fsﬁd\ﬁs@a ggond Tile has
been applie to the surfaCe of the platens to provide the abrasive action.

[ 0022] Fi genbetratesi for megnctic e@oaimwams, seovicopitedter wafers] esranfigrsapphite, dual si de

pol i Shi ng Ghco@ildleha SR KPIRES) JesEN] Slick PhnMopRRRS e 22 11 2

flatness and uniformity of thickness in addition to the preferred surface finish, Such
double-sided lapping machines may use a variety of abrasive features or surfaces
depending upon the characteristics desired. The upper and lower platens may be
fabricated from or covered with a material suitable for slurry-based polishing.
Alternatively, they may be fitted with buttons containing 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
area 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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teeth 24 around the perineter. The circunference of aperture 22 is defined
by the surface area of the single support associated with the support
t hi ckness. In some instances, the circunference of the aperture in the

support i%éﬁﬁ%’?&‘%sed to be larger and nay be of a di k‘ﬁf[ﬁfﬂowﬁﬂ?ﬁe t han t he

required circunterence and shape to hold a workpiece. An insert, -6 WO
2008/ 064158 PCT/ US2007/ 085103 having a second aperture of the desired
ci rcunference and shape to facilitate holding of the workpiece, nay then be
mount ed i hatiliga sacppd afer@peofithly desirddwirckimbsnende asd sHape anfabititat¢beddingef g. , t hose

described in U S Patent No. 6,419, 355. The insert typically conprises a

di  f er ent HifateEKpigee; Piaasiiiefliiaﬂn%w ﬁ%g@m@r&apefﬁﬁs- Agy ey nsst gage.

cor r espongdidade k€ fole Sscritidit UL PlatehQ¥ID 4191 5380 TRE ir@é:@i;}aﬂ:aﬁp cQHpRkes per i phery
of the platens, and an inner gear, sonetinmes referred to as a sun gear,

t hat proj diffesent matesighfremitiit of the supnerti The corden teeth ehgagh gorrgspendingsteetition
carriers V. t Lip. i engages wWith the
teeth or éfﬁggﬁogsﬁ] ‘%‘E@ dgsgﬁ Seerd %?%ur@g%ﬁggtﬁeFéeﬁ@%fﬂﬁ@?ﬁée@ﬁe r&‘%‘i ar?slg%‘?cll BHe i nner
gear. Rot sériétindfrefefred to &3nsun ged/ thavjdojects thiougharholdfofrp@biniateentét sfaké i ons, for
exanpl e, thus causes .the carrjer to rotate globally around the inner gear,

and about PL#ns i Be errriers san-then hae a togthed Quter periphery ayligheengages gthdbe t o rotate

about a pj A 1 5 ' ; el BN otdB o fithe t he same
di rection %Ef&gtﬁ d%i?%ﬁ?i ng%gerd@aqf%%%%]eg%iﬁgﬁ{%e g@blicéb Il I?Jtst r atfit!\i/be of a

cr oss- secirngngea pcbaysengtaniy opposite dircahions)fox exhmplEj dhus eausesghe ecargertei er 110 of

the pri or r.t M i harcon igtise%)f 2 asi n I € .S Uppo i i ,Cbagre garrieei 112,
typically i §1O0f P | trﬁ B &uiug S P PPy e B 8315 8%‘?)di ment of
he i nvegédigieditdrotdié about Eiﬁlat’@ﬁfsir@ra shil Qe @iiP4 HEE Bedd ASKICK Biay nfve InlfBe bear i ng

olymeric layers 114 on, the opposed najor faces, i.e., major surfaces, of
t he carri &me dipgetignbyidt diiereng seeds. gur e 2c i ncl udes optional adhesi on

pronot i ng rs ' t 1 > | Fas 3 t he
ol yer i ¢ (BIEL ¢ Fiafe 24s3ARRGE ol RS hecdsh HiSBondint b Rlucke 01 1 0
mul ti pl e Figper bofd cartiemlild aff the pios srit whichwensists efl assinglqsuppert drehddsenent  of

Fi gure 2d, t.he coatings o olyoeric.layer. 114 do nqot cover,.t he tire
surface of™fel ﬁsﬁ’ﬁ’iﬁ?ﬁY m(e%égoé Pi &i%”r%/%l.s IRSE e (gémf gmg?id‘ tc?girﬂi?ent whi ch
mai nt ai ns ivetichAh &vhick the G&H%EO%F?H@SWMHGMEMQ biyafetic laérsi N regi ons

requiring greater nechanical stiffness, for exanple the region of the teeth
and the rélf emthsoppesst mejor fpach lieh &ajgs suficed o theoarier- The erabrgimenof

crbed! Ton oAb Sl RSB bl b g el
are carrier 112 and the polymeric layers 114. The adhesion promoting layers 116 may
comprise multiple layers of chemically distinct materials. In the embodiment of

Figure 2d, the coatings of polymeric layer 114 do not cover the entire surface of the
support (base carrier) 112. Figure 2e¢ is an embodiment which maintains a greater
thickness of the support (base carrier) 112 in regions requiring greater mechanical
stiffness, for example the region of the teeth and the region of contact with the workpiece.
[0024]  Although the embodiments of Figures 2b-2e 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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covered by the polyneric layers, it should be appreciated that the polyneric
| ayers may be discontinuous in other enbodi nents and nay be present in '
mul tiple regions on either or both major surfaces of the carrier.

Cont i nuous | ti nuous polyneric |layers covering ortion of
t he maj or gﬁirzfogﬂé’(gﬁgggf the carrier may be desirable to Oﬁﬁ/ﬁﬂ@?@ﬁ%g{og”

reduce) the overall friction between the workpiece and carrier and the
abrasive surfaces of the |lapping platens and/or to provide enhanced fl ow of

a wor ki ng fubtidichOthe@@al mbdification\WOh2QRFARE BdibS athiddd\ SS20Prenid¥hIl B the
| ubrication, chemcal mpdification of the surtaces being abraded, swarf

removal , alike- tIp&ome prbodiments, dhgpolyrRess lavsss & TCRIARS THRN l}ﬁ]‘ﬁ?“iu&dltay“é%? or regions
my be texEdfﬁeﬁ:@dﬁa@gf]g)qg%royﬁe%ﬁﬁﬂuﬂrﬁ% Gh séfle EHPSRNERYIhEbAGmELLT d Tlow 1In

sone enbodi nent s, | region or reglions on one or surface of
the carri eregivmpr bgians oneo¢ mdjor eurfdse ofitht yareei may begnoertat tortegpayrserim t he

it ' face, | nmbod third.surf di
P b Sur PRt OB ISt oh s PRGN AT HPds P AP R Esb s B ER G ot or ence,
may be at t@aRSpondipith HelsurfiRak@bithe HabecapPdrieBiing ERpEird dirbigfeRate,mer i ¢

| ayers. [0025L Sel ection of the polyneric layers to enhance the performance
of “wor kpi e®ay beairleasbpastiallyecgatier by dietobmsr gempiisiigtha golyw§Hie Fysrshal anci ng

several pr tie t ¢ r g}ﬂ.&ﬁ ' | cd N Jigidto
drive the t/?\jgrgi]pi eggle%&%\ﬁg?}%ﬁ ceeg&l%@te?v\setgn t 85615@?12%@%3%&5%% ' Vj‘li |l e

remai ni ng tanfiers esedun Houbde-Hdedispming eqliap thhecivgsevetahpropentiek pllecmsteddesi red in
the el ectroni.cs and rel ated industrigs. ,Generally, it i.s desirabl.e for the
LI ckness. CBFOTNET A S TE GO Lo R 4 T oo ARKRiF 7S PEPPLRRese. of ¢ he
wor kpi ece. abbieveiNAt¥isBiiik ret@MBi tih ehbuEh i@ be §53H ESlap MEURN A woltpREest he

abrasi ve or undue wear of the abrasive surfaces which it contacts and it

shoul d be despdinghg elegronics and eslatedipdusiries. Ganardlly. Wy dgsiable forghejthigkpessone
T g ot e i1 i ! PN A I .
e ey bbb e RASh RSBl b SR EGbIRR I plUReRE) 22 V0

whi ch may I'ead st er e ayers with
subst ant i alayerwbeuld netsiasdcamdee dulbingisfshe stivdsive dr QOdR]| wdat ohthe abmeeine f ound t hat

materials which exhibit a large . work to.failure (al so kno as Energy to
Break St re@_ggﬂ?es 1 %q}g?crtsaa(nggt Wulgii’f’é‘?sb%a“fm_ gff’éc]’rﬁ“fﬂétdn d_@?rklnﬁe stress
versus strghil, Gdone ensHolinkdls it IR dexiradd fo aSbidtiReradSondRath the abradiant _
materials in this application. It has been determ ned that pol yners having

a work to Whichmes lesd toydulfing slin still igthsr emmboriiments; polymerie dayersapith gubsiantigbul es, at

| east abou&e&?e&s?&ﬂc@ﬁed%?ra%&”' es, 25 Joules, 30 Joules, or even higher can
be used as wear resistant polyneric layer for carriers. The

[0026] It has been found that materials which exhibit a large work to failure (also
known as Energy to Break Stress), as demonstrated by a large integrated area under the
stress versus strain curve, are particularly well suited as wear resistant materials in this
application. It has been determined that polymers having a work to failure of at least
about 5 Joules, at least about 10 Joules, at least about 15 Joules, 20 Joules, 25 Joules,

30 Joules, or even higher 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.



pol ymers conprising the polyneric |layers may be a thernoset, a thernoplastic
or * conbi nati ons thereof. The thernoplastic polynmers may include a class of
polymers commonly referred to as thernoplastic el astonmers. The pol yners nay
be appl i edygSomnecsi9fti ng or as a lamnated film After RppisidIesiipe coating
or film further drying, annealing and/or curing of the coating or film may
be required in order for the polyneric |layer to reach its optimal utility.
In some enbodi ments, the polynmeric |ayers may conprise multiple |ayers of
chemi cal | ({007t i nintadgitiloy tepassessifg YEPrafiriade MechbhiBalREIjedBA00Z pOmEd3 [ 0027] In
addition to possessi a riate nmechani.cal praoperties, the.polyneric

| ayers nuéﬁ”%&“&§|8a€@t%§ﬁhggﬁﬂie lﬁﬁsﬁvﬁaFwﬁ i ERRIAE OB e | appi ng
oper at i on wicufveidue dBgt@itidn 8f Adpbp@fiesO PolynferPHiRRAS polPSrethBRMdsy SRk fes ngh as

pol yur et hanes, epoxies, and certain polyesters typically have the desired

cheni cal reeduspalyewens dypisadly Rayadhe desined chignica mesistansei tothe wedgngBuidsed as t he
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crosslinking reactions. referred  crosslinking systemis the reaction
of a dii scepleyade Crasslmking efdnppalyurethanvamay, besdesinabdes CradilipkimgoTelL83 avai | abl e

from Chent i ebuny, . W | i | C tic
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[hgr rmp: a&lrd'sslirn@xhg/sytstflhﬁa}ﬂ& réackion ofl‘ sdﬁwocmaESérmﬁamTéW ﬁ)&ﬁ&&hmleamchbf e fr orr:c )
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(APL) may Jpsmiddifihme Slch ROt aRRT:RB0 BRS Svaiable e ﬁﬁ@nthﬂec lymeric layers
to inprove the integrity of the coated carrier. The APL | nproves the

adhesi on bitemeemastin polyarsthape films suchrad Estanc A8 hbavadable fper ubrizplCoxpl. may
conpri se Lipke rs. of. sim chem cal ¢ ositi.on of. preferably,
ol pr o 1ORHERS Qb AEo TreineTofd dsthe i tes SEME BRisth MeBliomyn e o

pr o][mti ng [beg?r rrlgl?sobe ehﬁ:ﬁ&iﬁﬁdtspdn elml!hesi@’fI()jfﬁﬁbﬁngﬁfayéﬂ(ﬁPM&ﬁy@aﬁﬂtérgés'gﬁ f
surfaces. Preferably, the APL i ocated on the two mmj.or opposed surfaces
of the bad®tvespthehase f%?@jﬂdﬁféoiﬂmﬁﬁﬁ%%%ﬂ%&lel %E?élﬂtyr?&d%tf@a‘%r med by

chem cal n@dichi ¢6d APT iMbro?BEthe adhesion between the base carrier and the polymeric

layers. The APL may comprise multiple layers of similar chemical composition or,

preferably, multiple layers having distinct chemical compositions. The adhesion
promoting layer may be located on one or more of the base carrier’s surfaces. Preferably,
the APL is located on the two major opposed surfaces of the base carrier.

(~- [0029]  The adhesion promoting layer may be formed by chemical modification of one
or more of the base carrier’s surfaces or by providing a coating which functions as an APL
on one or more of the base carrier’s surfaces. Chemical modification of the base carriet’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 tetramethy! 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

.



or nore of the base carrier's surfaces or by providing a coating which .
functions as an APL on one or nore of the base carrier's surfaces. Chem cal
nodi fication of the base carrier's surface nay be acconplished by
convention | ques, e.g., plasma, e-beamor ion b Lng. A
preferred S#%%“@@Qm pl asma processing in the presence g?%g@ﬁﬁ@% re
gases. Useful gases include tetranethyl silane (TM5), oxygen, nitrogen,
hydrogen, butane, argon and the like. Plasma surface treatnent results in
the format kpfleddfthy irfaB8Sf thé Bae chPRAPriEN @ Miplyifgtht P1S UK brgarddigal ke thigse

carrier. Preferred functional groups include atompairs that conprise
oxygen bonde@oieds ggpPBon, oxygen bonded to silicon, nitrogen bonded to

carbon and og ' : 1.00 . he used
“5 w0 2005/ DT 58 e RaDRob b isaHE o BERFLRERC ERERIUSEN Boraphit?
carrier pr icoatingoinalppé etaty anld encédPloxidés. firefesred mdrggams chatings ickudepoatingse i s
argon. [0030] .The APL mmay, be an.inorgani c,coatjng of an organi c coating.
Usef ul inoP@’hﬂP’(’f‘g slognpAits et P E NERoBdelin stictn chmmiwgtngidio c, [ e

i norgani ¢ GRRL H8Eeh Bolddd B £RBAIMLT oxFRALBhAUING aRbRMIR AP fefericd Mt ONPr | se
oxygen bonded to Siljcon, chrom um bonded to nickel, oxygen bonded to

zi r coni um ekidesgagiags beludesilies ziapanin, Aluminamand cembiaations thareofo tiddisiosdls i ngs

|G e 5 blsbReod bECARY e oAU of Ay RURAA LA RERSREnnAdHLEL 0Nl Y,
metal coatings nay-be ‘enployed as an , alum num and al um numtitanium
nitride béetingtwoyreferred esatinds. Chiatinmrgsnic ddaeingswan paapplieddgtcongmticmad be appl i ed
by conventiopal techniques..Preferred. techniques inc)ude.sol-gel,.

ol ect 1 o heHeBause BRI HigHeS BRYLS okes. DROr el epraon, BT aIssicek e abl y,
physi cal vapr delRRRiSh MeR préefABlydptfSicaluaPordRpostitH tt@&iniqi@s sucBRs Pl ating, and
cathodic arc type techniques arée useful 1n preci selg%/l controlling the

t hi ckness apwdteting, fiesy pHating. axid qathedicgae (ypg teoimquesreaiseful i nresjsely ¢anfrolliggs

oxi des, an af b : ’ . I 1.Qn al.que for a

col ven - 1 e FEERE RSy AL LILRERGRLE R lohE AMGHUE A B £ 00 7 o
vary wi del yarbides Mhesecatuunodgpositibn teohrqts idewrfor aGelveritafiréey dryaand @tegrni ¢ APL has
chem cal characteristics, e.g., one or nore functional groups that enhance
the adhesi _B??’Cfagétween the base carrier and the polyneric |ayers. The organic
coatings, [g3i] nalystRl G%rgaﬁﬁ BodtiiPd &l vady mk%@&&&nicﬁkbﬂﬁé@ﬁbﬂ QW fomh. ecul ar

wei ght  conpounds may al'so be useful i'n enhanci ng adhesion. Low nol ecul ar
wei ght mmat &enesplly, ag ergania APLy has sherpigalicharagierdéstiop [eign @na gemore fupetionpl s

classificabian. mbinhifle B ShbAHocEOMR thdWhse carrier and the polymeric layers. The

organic coatings, in final form, are typically polymeric, although low molecular weight

compounds may also be useful in enhancing adhesion. Low molecular weight materials
commonly referred to as coupling agents fit this classification, including silane coupling
agents, ¢.g., amino silane, epoxy silanes, vinyl silanes, isocyanto silanes, uredio silanes
and the like. A preferred amino silane is Silquest™ A-1100 available from Momentive
Performance Materials (Wilton, CT).

[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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agents, e.g., amno silane, epoxy silanes, vinyl silanes, isocyanto sil anes,
uredio silanes and the like. A preferred amno silane is SilquestTM A-1100
avai l abl e from Monentive Performance Materials (WIlton, CT). [0032] A

pol ymeric e a thernoset or thernoplastic, inc |

t her nopl as‘ﬁ?ko‘]%%ﬁ)l/%er film The polynmeric APL may init %ggwg@%ﬂtﬁ”?’se
nononmers or oligoners that are polynerized and/or crosslinked after coating
onto the appropriate surface. Wien applied to a substrate, the polyneric

APL may beushhstaihéRlally a%lﬁblehﬁﬁiéi{a@sdcoﬁﬁﬁcﬁﬁfléall'eﬂ Fﬁﬁkﬁsdﬁ AR OMmaPhe i . MRY
contain solvent that is substantially renoved ter coating. The polyneric

APL nay aMgs qﬁ@naﬁPﬁolRrﬁﬁ@»fre%@mml@mcmﬁiempmwk%alwlm@ndpelsrmesmgmmt ially
renoved affc%f%?tﬁ%te'lﬂg) eJ SR UuVERLS d@‘?{r vedSn Qx%iygﬁ‘r? f%gnt%Pﬂ Lm curing

crosslinke er coatl I'ng via stan nlques |ng
and radi ahnd)@hexﬂmkmm)(eﬁmﬁéﬂnﬁﬂc ﬁﬁéﬂﬂﬂé@ﬁd) (RHH HAilatde ﬁnn@orﬂ?@@f;fr cially

AL pret R bn e TRTUTR atailRle tom hestr o onais ne dNGBh AREPORnes ve,
for uret hang) SlaasAmess otk b Bvéifdﬁl@tfﬂoﬁﬁ%lfb'il@téﬂ}i@nsgﬁ ehehiarodRpAg, BEIaN ©

sol vent systen) and Chenl okTM 219 (an el astoneric priner/ edive), both
avai | abl e (Panbmry. 6Td. The prganic coatipg CNU,W applisd ©-thia bie saraiet astas polyonerichar t wel |

From w1 1 ooechiBeocohBrdtthls RERRRy sl ba0, GRERNHE 0T FRRALEYE, (201 C

coating caﬂatimg, @rmohmr@wit@abﬁshbmﬁmcar rier and/or polyneric |ayer by
conventi on t echni ques..i ncl udi ng spray coatin d|p coating,. spin coating,
rol | coatl‘?q?ral og]caefamlvaslw PRmatipg (FerS gy Peppied IR BROBSIC SERPERGIN adhesi on

{a;ormt | NG 2iR%RN n%»r&ﬁd’tu%ﬁaﬁ?@hﬁ&@oin@nﬁmg la%&%aWHbﬁ adfultidERE APRNs Pr OOt i ng

yer whi ch conpri ses tiple layers. Wien a lti-layer APL 1s enployed,
t he separ mmﬁtéhmanammesenwclnmmuafoet thm@amw@@m aAPLs: a

chem cal | y, nodi u an i nor c coatin n or ani ating and
oo mat | EndRey Aol bR s IndrRSiORRiSe SR R ooyl AP BB L o

sequence tieadof§ Tkt APLAHRS bE B@nbld@cﬁinraﬁﬁ db@eeuayeﬁngqueaicemat Eeliratd thp of the
APL depends on a variety of factors_ includin the conpgosition of, the base

carrier afesiteddeveboiadission rSegictionel the Al kelepeuds gy a vanetypitagtogidpeludiag whi ch t he
various | %%ﬁ:lpoglﬁ&?omé bR carrRP Eﬂdst}le (Rﬁio)i'l'iﬂﬂe olyRYElc(Sers. Ofheloir! @PPI NG

carrier are attached to one anot her e sel ected "based “on achi evi ng
opti mal utn which tlwrvaﬁbh@langmasagcmmbk(shm pohoeeisdayseo(s) ol the dappines
associ at e‘((j:ar\xl'lvlnt zt}e %Rapcth& pogor;[erz]i%ot 9rrrim(1)y € scﬁ%t%d Pased on achieving optimal utility of
the lapping carrier and process considerations associated with applying the various layers.
In some embodiments, the APL is first adhered to the base carrier followed by adhesion to
the polymeric layer. In other embodiments, the APL is first adhered to the polymeric layer
followed by adhesion to the base carrier. In still other embodiments having a multi-layer
APL, the APLs may be sequenced one above the other starting with the base carrier 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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I n sone enbodi nents, the APL is first adhered to the base carrier foll owed
by adhesion to the polynmeric layer. In other enbodinents, the APL is fir'st
adhered to the polyneric |ayer followed by adhesion to the base carrier. In
still othey nts having a nulti-layer APL, the sequenced
one above @ n@% starti ng with the base carrier as t §ZWM§I%3substrate
or the APLs may be sequenced one above the other starting with the

polynmeric layer as the initial substrate. In sone enbodi nents, one or nore
APLs may bfo fﬁpm Itfiéilqid%wﬁtﬁﬂuﬁf?&&ntlébpidg%ppﬁéﬁo&%hﬁy 1%E1u1?é‘&iﬂ9&ﬁt Blel§Bf € APLS
may be applied in sequence to the ﬁ yneric |ayer followed by |oining of

t he outer msslombwm the basg aawierandrihepolymeric lpwsry Adlapping prpeess employinge
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to a seconﬁarafﬂneditcmhe pargieDinaypqhisey/lephe adipssionaibagvean dieibask ta:miermuded Cheml ok
213 corrpo(g 1 WD 2008/ 064158 PCT/ US2007/ 085103 d'£0034 i s. known t hat
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enpl oyi ng corr05|ve polis sol uti ons %lgh t enperatures or having high
degr ees of canditians andoy sfoskpieags @nsﬂﬁadﬁdrrl er may require higher adhesion

between th se r h ess
enpl oyi ng @8?@ se\ﬁlgélretogé%d’eﬁn &%Mégﬁe glgfﬁ}a |°§n§ﬁg¥§‘ ﬁ gﬂey oag pronoti ng
| ayer s subsaetiretifhos dﬂpylydﬁﬁelmgiemdhmlthmmigswbmwkan tendifhideons and or

wor kpi eces_bein raded 003 5] or to conducti ng, chem ¢ I fication
or appl yi nomygnt P‘El‘éantul’gete E’éﬁ’ ¢ SPPIQYRds SHCA agyW B‘I“ﬁﬁltf’rﬁuga?"a‘y asurface,

it is oft e@aﬂ@&hﬁmﬁo&ﬁ@%ﬁhgﬁ;ﬁ% Whted ﬁ%shm?%l%%ﬁhé&@ﬁﬁ arf ARGtk

t echni ques may be enpl oye suc washing the surface with a soap

sol ution fwiveawed. mpthylethylkstpnei isapropanelror sectonss fallayed he deing: Lepending an
appropri at t one RI nok

fol |l oned b@n r %I}{g&gtt%lpen c%epéﬁql%ﬁe{émeln}b%sqkfaﬁn% W‘ﬁp "lecldc(g".)lfrbralgeeg)tl Q{r?)%

pol yneric inayslso behse bl 9@1w't1bhn&§1 aBoibe ugyd ib asurtctibn withnhe dbdye olestinge usef ul .

Soni cati on al so(?i ed I n c u tion with the above c|eanin

t echni questechaipies i oddifipge Y’pﬂl priggesonemmetion ramayahwith 85800 84pval wit h
argon as {RgaGas fe?er?edR:'lé%Bﬁ"g'i&ﬂmﬁh@%ﬂﬂu@ﬂaﬁf’%&i fHdBaseR@fricr GHingchateien the
base carrier belng coated is  a netal, e.g., stainless steel. [0036] In sone

enbodi ment smetehe.ghatanlesasietler conpr | ses metal , glass, polynmer, or
[0036] In some embodiments, the base carrier comprises metal, glass, polymer, or

ceramic. Preferred metals include steel and stainless steel. Preferred polymers include
thermoset polymers, thermoplastic polymers and combinations thereof. The polymer may
contain one or more fillers or additives, chosen for a specific purpose. Inorganic fillers
may be employed to lower the cost of the carrier. Additionally, reinforcing fillers such as
particles or fibers may be added to the polymer. Preferred reinforcing fillers are inorganic
in nature 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, each 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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ceramc. Preferred netals include steel and stainless steel. Preferred
potynmers include thernoset polyners, thernoplastic polyners and

conbi nati ons thereof. The polyner nay contain one or nore fillers or

addi tives or a specific purpose. Inorganic fi e enpl oyed
to | owner Fﬁgﬂggggu%f the carrier. Additionally, reinfo?gﬁﬁgﬂP?ﬁ¥g?s such as
particles or fibers may be added to the polyner. Preferred reinforcing
fillers are inorganic in nature and may conprise surface nodification to

i nprove t iR podinidrof thepolydidiie ¢égion MRRORTREK td Rlle@ of et Bast AYIOS) 15, 08,2508y al so be
of utilitg. Iﬁe polynir may al so contain layers or regions of reinforcing
matting, PYpowed pLevEBPgCtat erials, e.g. polyneric fiber matting, fiber

gl ass mat g or b&din i ﬂkﬂﬁﬁ% g e
carrier aﬁgngke S@F@ﬁ%?&o re%?%ﬁmigﬁg%%ggﬁﬂ§@?$@%§E? mat € ?g?s} %ﬁgone
embodi menetthe irterfage bytmeen the vegknicrs apd therlappéngasupfates mbr Some endaidimentsr  a

| am nat ed pal iG . film.ln so enbpdi nent s ach major surface of the
carrier cg}%&%ﬁ@tﬁ%‘%@%‘%ﬁ%ﬁyw‘ﬁ‘&g E}‘gﬁﬁtkbr}%ffm‘? ﬁorgmn Birent s, the
regi ons  paiples.SH samidleaibbamentzothy Mthod Wik neaatioDcRided @86 abd dfleed pol ymer. In
sone enbodi ments, -12 WD 2008/ 064158 PCTI US2007/ 085103 _the polymer of the
pol ymer i c dpete-sidedhianping meriing whergin af jeastome af the &4a opRasest lapping sfaceny, 25 30
Joules, o i i ] € i , i . t hod
el udes. Sy s RUE0lm A ol R HB T S e S R I D ece
and t he | apthodgf theriieamésn etplogotieceathiinentione ) textured, ixedrebragide atickehe i nventi on

i ncl udes provi.di ng a r Kj. | ui d, conprj sing,abrasi articles. In sone
oo monbenbis afabbpaiis dismesguneThider it idsloteint B aBBped o bl o ol ed
(;ap pi Ng MegicBEofhieapping MachidaSin ViR edfboliifnis\e aRERIH tHeARRinkign Sur f aces

onprises a three-dinensional, textured, fixed-abrasive article. In sone
embodi nene@ployp threetimensons, textared, fixednbwsive apicley somprisies ¢iamandi onal |
textured, ,fJ ~abrasive i i Sd i j di sposed in
2 bi ndor | AEDEFERERIRBNA uPE bl RRFBH 5 RO GHRAR AL BH R o
machi ne. lappmgmeachimboth sopet esnboklimeenis tHeaunktindd dflilee invartioh iemploye nmpl oys

t hr ee-di mensi onal ,. textured,. . fixed-abrasive arti.cles copprisi ng di anond
ool oo ATBEs-APEpset EHEL bR e aR e Safbtite SRmoRL eSS s s og
surfaces @fspdde8 in 4 BiRBérGheT@R HeRamdnd aggmemwm?ﬁw ShindhiffREMFInP! t he
invention enploys three-dinensional, textured, fixed-abrasive articles

conpr i si néhediiededpbitha Jyrodimensional, taxtyjsdcbpdiabragiveiartitds: wherein the di anond
aggl orer at®%9f Ok Brgteotfi‘er t%h‘t'ﬂg(ﬁ{negfsf ﬁlg ﬁﬁ&%sefdrlﬁmlod employs pellet laps on at least

one of the two opposed lapping surfaces of the lapping machine. In some embodiments,

the double-sided lapping machine is replaced by a single-sided lapping machine and the
base carrier includes at least one polymeric region on the surface of the carrier which
contacts the abrasive surface of the lapping machine.

(- [0040]  Various modifications and alterations of this invention will become apparent to
those skilled in the art without departing from the scope and spirit of this invention, 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, WI1.
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t he binder of the three-dinensional, textured, fixed-abrasive article.
[0039] In yet other enbodi nents, the disclosed nmethod enpl oys pellet |aps on
at |l east one of the two opposed | apping surfaces of the |apping nmachine. In

sonme enbodi he doubl e-si ded | appi ng machine is a

si ngl e- si dﬁ?@g@(f“ﬁ machi ne and the base carrier incl Egg)ggé’?%@iogt one

pol yneric region on the surface of the carrier which contacts the abrasive
surface of the |apping nachine. [0040] Various nodifications and alterations

of this invention wll becone appareMatégalst hose skilled in the art w thout
departing fromthe scope and spirit of this invention and it shoul be

under st ood [t hat the i nver{tGhemlock™h219, amikest poldryadhesisietferibandinghe
illustrative enBdth nent g casablé orethanhelastomerat methlspaveilatit fromlIesd [ 004 1]
Wher e not dt herw se speci|fGaphratioat (€aryaNE) ¢dwed avai | abl e from chem cal supply
houses, such as él I ch, |NMHewotk®e213\b mixedpoli¥hetOftith &b &sBveRE bbad5200]7/ 085103
Material s Ghem ofRTM 219, qsibix arieal 1IRsmas REBLMR, £aNlail@REinTeHrd.C219

castabl e urlethang, i asT OMBfidnreP 2485 3015ent Actu AN RabIE IO, 0 orafjon C

ary, NC ("Uordg*)y—C213 f M HesHve to
bond tastdbl e uimlhane € 4 %5 b ﬁen(ﬂlfA iglycid gﬁ%grlﬁ te% 1248
ersantdi™ 1) 1 ' sﬁé ge

Thi nner 248 —ea—soetvent—m u Sco, a

bi sphenol A di gl vepslyl et : i éml‘*ﬁrFﬁ’%ravgaa@F HBon Cheni cal
Conpany, |nc—(Danbury T SN/ e TN _ 2 e—polyam de
resin, availl abl g fg@m Cd 11%“&&-7@451&%%1&&ager@g:gaﬂ@lerfam MpmegdvaM Lk 7604, a
wetting agent, avail abl e |fHedfarmvanse Mateyials (Péitany n, CT).
Dow 7 Dow 7, a wgtting aqdinw 7.anedttingigent, rontabeodroghBow emigat orp. (M dl and,
M). A-110Q0 Sil quest T™ A-{XMidlandgMIam no functional silane, avail abl e from
Morent i ve Rerfor LTRNGE Mat|€eJiliqadss™ A-1100, an amino functional silane, available from
A- Momentive Performance Materials,

Adiprene™ L83, a TDI - terminated polyether based prepolymer

L83 available from Chemtura Corp. (Middlebury, CT).
Ethacure™ 300, a liquid aromatic diamine which is a mixture of
E300 the 2,4- and 2,6~ isomers of dimethylthiotoluenediamine
available from Chemtura Corp.
C-515.71HR C-515-71HR, an adhesion promoter, available from Chartwell,

International, Inc. (North Attleboro, MA).
M5 Cab-0-Sil™ M3 available from Cabot Corp (Tuscula, IL).
A solution of 49.95% C213, 49.95% methylethylketone, and

C213A 0.1% Dow 7 (all percentages based on weight),

C213B A solution of 50% C213 and 50% Thinner 248 (all percentages
based on weight).

C219A A solution of 49.95% C219, 49.95% isopropanol, and 0.1%
Dow 7 (all percentages based on weight).
A two part urethane coating consisting of 10 g

Urethanel methylethylketone, 36.0 g L83 and 3.6 g of a premix of 82.00%

E300, 16.30% titanium dioxide, 0.43% M35 and 1.27% Dow 7
(all % based on weight).

E58219 A 75 pm thick thermoplastic urethane film, Estane™ 58219,

commercially available from Lubrizol Corp. (Wickliffe, OH).

PE1 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).
3-aminopropyltriethoxysilane, product number SIA0610.0
available from Gelest, Inc. (Morrisville, PA).

ATES
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L83 Adiprenetm L83, a TDI - term nated pol yether based prepol yner available
from Chentura Corp. (Mddlebury, CT). EthacureTM 300, a liquid aromatic
di amine which is a mxture of E300 the 2,4- and 2,6- isoners of

di met hyl t lWPigasm@gdi am ne avail abl e from Chentura CoppynSies HR
C-515-71HR, an adhesion pronoter, available from Chartvvgﬂ , %ﬁbtsgogjnat I onal ,

Inc. (North Attleboro, MA). M Cab-O Sil TM Mb avai |l abl e from Cabot Corp
(Tuscula, IL). C213A A solution of 49.95% C213, 49. 95% net hyl et hyl ket one,
and 0.1% Dow 7 all percentages baFetMuthousi ght). C213B A sol ution of 50%
C213 and H0%_Thi nner 248 (all percentages based on wei ht . C219A A

sol uti on PSQ‘&?@B@?C&%@H&@. 95% i sopropanol, and 0.1 % Dow 7 (all

percentag 4@?59% 25 MEh&Nvas defelblll BRKIminE ﬁfe%ﬁ&i&ﬁ&f%&ﬂatﬁ%ﬁn@? tng of 10 g
Ur et hane met hyl et hyl ketone, 36.0 g L83 and 3.6 g of a prem x of 82.00%
E300, 16. Semuthceadisizinless stepldoupans 4 Iup vBunons of cazl example Wereiorkaghibased on

wei ght). EBS8219. A .75 thi.ck .t her |l astic urethane.film t,aneTM, 58219,
Cormer b alPORZRT AR a3 BT FUTer S GHoRETE el e TAEBRRARY 2
(35. 6 m t bi tkt jealdii By b&ile peaé Py fedmtiR staidieds steBTWAB considered to have

3, 4- epoxycycl ohexyl et hyl tri met hoxysi | ane avail able as Si| uest(r) A-186 from

GE Si | i conwssed the feshdPye conpercofzhe iynswsrepsired te meefchessicriteria foransgample nuber
Sl A0610. 0 ilable fromCelest, Inc. (Mrrisville, PA). -14 WO 2008/ 064158
PCT/ US200 7888103 Test Nethods Test Method 1. Adhesion [0042] A test method
was devel oped to exam ne the adhesion of urethane coatings to the surface
of stainl ¥est Méthed 2cPolishiiez Two coupons of each exanpl e were soaked in
o e WP S R RO SERE D o NSR RnEL
' Des Plaines, IL) double-sided lapping machine to polish 800 pm thick, 100 mm diameter

silicon wafers. A polishing cycle involved the simultaneous polishing of three wafers

cach inserted within its own carrier for a 10 min. polishing time. The carrier rotation was

alternated from clockwise (CW) to counterclockwise (CCW) with each polishing cycle,

starting with clockwise rotation. The machine was operated at a platen speed of 96

rotations per minute (rpm) and a pressure of 9.65 kPa (1.4 psi) with the sun gear (inner

ring) at 14 rpm. Deionized water was supplied at 500 mL/min. to provide cooling and

swarf removal. The fixed abrasive pads were 4A - DT 6-015 Trizact™ Diamond Tile

(3M Company, St. Paul, MN) which were conditioned, before and between successive

tests, by running annular 600 grit aluminum 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.e., 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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or that could not be easily peeled away fromthe stainless steel was _
considered to have passed the test. One coupon of the two was required to
neet these criteria for an exanple to pass. Test Method 2, Polishing [0043]

Carriers W&f‘]&’?’ﬁ%‘?g using a Peter-Wlters AC500 (Pet e;?%%’ﬁ?“ﬁ{"ép\m“ ca,

Des Pl ai nes, oubl e-si ded | appi ng machine to polis k, 100 mm
dianeter silicon wafers. A polishing cycle involved the sinultaneous
polishing of three wafers each inserted within its own carrier for a 10

m n. polishestovMbdng@ 4, Wearcarrier rotation was alternated from cl ockw se

(CW to counterclockwi se (CCW wi th each_poli shig@g cycle, starting with

clockwi se 1¥él oﬁesmhqé‘bwbﬁ@tsmp%mm laypr spated gartiers fp anrseelemiedge
rotations Beh tegtn}ghgtb%?ﬂreg%&@@a% méﬁ@agﬁlgﬁasﬁﬁﬂf iq(gjpréceeg' guth the sun

gear (inner ring oni zed watef was suppli'ed a O nb/mn. to
provi de codktibhigedwater akidfvolvedrsosking tHdearfidry ixtcidnizad iwaer pafds Cfor evodA - DT

6-015 TrizactT Diapmond Tile (3M Conpan St..  Paul e re.,
condi ti oneg?urﬁre?%“r PRIRG PIOET AN Bete -We@%rgﬁcémnhn&ﬁgeﬁﬁww 600

grit al um pyMAXi [ 690 9 TS act ™ BiafloRd Te, Wik FAnRA Sn MeBlver plbtelY Escnest abl i sh
conparable initial states of the pad surfaces for each test. Renoval rates

of the waf ersienwssaneolateson theplatgnawitintie téetieofithe cannirengagingtbe winseandot ed, dat a
5L 2Bl RRRlnd U DORE ALY SRS ) T et 10

r
rate relativ er sur POl 488 N
noni tored yaryofthiakdny cuitagestaitiyods. tha/tadtieas beig 1eow® hiyin®dn inbide Whhrter eflge

profile after polishing indicated asynmetry 1n_the polishin ate, i.e.,
the renmpvall24-iMEn werernkiced o iappk 815 e sarrish Eowe e shates rers et Bie wa or

Test Met hodepder o-f@fé%a{rﬁr,][iggtfeélt}le & g&% I'fwd €3 tk%gfatté%%ré’\ﬁﬁn gpd@gd sProffer m ne

mechani cal properties o Il s he test genérally foll owed ASTM D638

except t hathegingageprse Thad§ &g iptatestdid nit caBachihesfour, 14 3dgmbdtes inithit dentsf 0£5 nm wer e

used with crosshead ee f 101.6 C in.. (40 i,nc m.n - WO
5006/ 06415 R Do PR SE RS G AeEe iR Pk deict {3 4R E S e ik, 10,
subj ect s t heighobythe cartiet Bangy abomeR0ekk. Ckhe lch@ted atea ofifhcaRfittk Gagtlesit wear test

using both_a_ dejonized water soak and a single-sided |appjng process. The
dei oni zed W2 &R ¥ nawevgapgeé%lm%thﬁﬁ@ﬂeraqfraib@&tsﬂ-li%eg%norﬁfébcw&tser at 63C

for two  jower platen was rotated at 96 rpm and its sun gear was rotated at 14 rpm. The working
fluid used in the test was a recycled, aqueous solution containing silicon swarf from a
previous grinding process. The previous grinding process was a double sided lapping
process using a 6 um diamond abrasive, a 4A - DT 6-015 Trizact™ Diamond Tile pad
(3M Company) to grind silicon wafers. The recycled, aqueous solution contained less
than about 0.5% silicon by weight. The test time for Test Method 4 was 10 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 ! inch width with a 1 inch center hole (3M Company). The surface of
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hours. The | apping process is conducted on a Peter-Wlters AC500 tool. A

fi xed abrasive pad, 4A - DT 6-015 TrizactTM Di anond Til e, was nounted on
the |l ower platen. Each carrier was nounted on the platen, with the teeth of
the carri agoongagis® the inner and outer ring pins. Apkq@Repdisaget er
silicon wafer was nounted in the carrier. Two 3.3 kg gears of the sane
outer geonetry as the carriers being tested having an inside dianeter of
124.8 mm were placed on top of the test carrier. Four 1.13-kg plates were

pl aced on thestainlesantcsl cofponhwasdeangdagain bisivdes wipeng withyisgmrapanol, ed 4nd5 kg

pl ates werge then placed on to the rin ears.. Jhe 4.5 k | ates did not
P oot aor " et EseR 1S G gt R, Sne pisina o S AR follies: Lt er s e ot o

wei ght on pideed e thepowefedtelitrédd ihiathciabctabbet, FheThk@bwiwdd puliped v wei ght
on the carrier being about 20 kg. The contact area of the carrier was about

165 cn2, P Esihay 1 anloam @ Bde) pAesosyras igrpduerd 2 49 mlom @7 Badaed then wsedkg/ cnp.
The ACSOD'spbRtEtuPhion s AR S BlnSR P MAD:! LireSHicgeR! vas rotated

at 14 rpm e Wor l'urd ‘used in the test a recycl ed, aqueous
sol uti on dinpersrthatgvese to teenbseqeantly modificd with eplaomsfognedhAPhgvepr bftésthe The

previ ous i ndi n rocess a douyble sid | appi n rogce using a 6 m
di anond a%ﬁ%fg Wé‘gd‘% Vapuum lg’%?#y FE%EE‘# Wﬁﬁﬂ%ﬁ%ﬂﬁqefﬁ)@ tﬁ‘égi L%\ Conpany)
to grind siobifiéifediai bk 1. ThEo AEG¥CHSha RAHRAY Vs Msitbd, ARe SRR Wad | ess  than
about 0.5%silicon by weight. The test tine for Test Method 4 was 10

m nutes, &veaptedapd tie vagen ppotclsednd gear rotation was stopped, the weights
removed f\rkg(%-t] he &i‘érﬁég%rf.@ari A ?‘y&%of%@kgﬁélﬁ%@&%ﬂ@ ﬁzg}e:)%‘?gé&)tg!the The

carriers re - exam ned vi su r I on ~of nmeric |ayer.
canpl es btaimess 2teplod4Hdnsids stoewn BRebktlaTht APE’ sswere hppled potie sefuebecd nch (1. 27

M in width.b i nc .2 C in length, were used..The.stainless steel
coupons r lﬁﬁegé‘ﬁ"ﬁ?%lﬁﬂeﬁﬂ?éégﬁ?y H%'@?qté?fﬁlegm%ﬁegl‘rf“ aﬁa%%&’rgr' Blfmceﬁm d be
fabri cat ednodTﬁtﬁtiﬁﬁWfa%&ﬁasﬂ{a SuPFBceGRIARANS, iV\eshsidkRA e fbrmWin LAPTL. SIPoaRpgeol  Or

nmet hyl et hyl ket one (MEK). The surface was then roughened by abrading with

Scot ch- Br inoted that thetnlasmarfrratipedy wergsmdyetgd én & differemEvasavinehagbe fiogethat out si de

of 16 vo 5P B PRl e tsia g foyhs BaRERh AR bl A S Las

cl eaned agalymelbiy l:{l_yﬁi- ocalnpuiqixigujumihaﬂm doB iy wgmt}pp}i?d tdreiadgli_sgainléss dt¢ed noupsp.oS edI to ;

an argon pl asna. e plasnma. process was .as follqus: e coupons were place

on the po%?%@“@?’@c‘i’?rg BEDFI5 10n FAEI VPRI A6 SPTAPYHEOTL AV FRAES IR & d down
cach APL and the polymeric layer are discussed below.

Adhesion Promoting Layers (API ’s)

[0048]  Plasma 1 was a two step process, as follows. Step 1: Tetramethylsilane, at
150 sccm (standard cubic centimeter per minute), was introduced with Argon, at 20 mTorr
( (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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to less than 1 mlorr (0.13 Pa). Argon was introduced at 20 nforr (2.7 Pa)
and then used to plasma clean at 2000 watts. After 1 minute the power and
gases were turned off. Coupons that were to be subsequently nodified with a

pl asma for re left in the chanber under vacu Fﬂgg jately
treated w gﬁ)d?toﬁgz&f)@srm to formthe APL, as docunent eﬁ'ﬁaﬁ% ]%5 If no
further plasma treatnent was desired, the chanber was evacuated and the
vacuum was rel eased. [0047] A series of various Adhesion Pronoting Layers or

APL' s wer eqtoplsétl wad idth@ucel! Poes 26006HAR! wePHPARE R0 SERNds dtn7hatdre |- The
APL's were aioglled in the sequence listed in Table I. Note that any

treat ment &3 Pale Pewer andeas flaw sas tusngdradEand therehamberrgmained uadgr vaeryan-f i cat i on
i | ' ' ld b
via a p asﬂ?rﬁxgtﬂ% }a GnWagﬁ'&{Iﬁcpértl}e hEm B Vs 46 cﬁ%tg%gllnfq ‘9{2{ ”[%Yaé?éieatsla&. Fou €

not ed t hat ma trea nts were conduc erent vacuum
chanber fr sampfidrabs thai retdogedput t er coating processes. After the indicated APL

was applie t he, coupon, polynmeric |.agyer conprisin ur et hane coati ng
was appl i e&#@ eagﬁs@?giv‘ﬁlﬁég “@f%é’@%ﬁ&ﬁgﬂ%‘”ﬁ&&g@&%@%Lgﬁ%par ed for
each sanpl plasnide S@HDP%ﬁé.rﬁéﬂéﬁﬁﬁn&ra@@S@&cﬁa?ﬁndﬂﬁiﬁin)é,‘ A200 Sael) Wik and the
polynmeric |ayer are discussed bel ow. Adhesion Pronoting Laa/ers (APL" s)

[0048] PI abiffaducedadthapreomn atIbpTem6:é£3), ante LUTIFGRIS. Potverp2Q00 watts, was

rel Ly i d ' t] 7 nut e)

o Souiod UHARR B R SR SCBUE PSRBT,
2000 wat t s Argeasat2p ph Toed(2{70Pa), 143 theeerdia gant Poder, IB]J0rwatis 3was dpplied Bower and gas

Teor et hy aieeens o 30 et (LOCRT Cht evd s Homaymapmed BEina srBomhan

i nt r oducedrempiriel uMM@Bouudt. & STOkYgeh 2t S06°%km, 38s ABJSRAN PEWelgas. Power,
2000 watts, was applied for 20 seconds at 60 niflorr (8.0 Pa). Power and gas

fl ow was t 2009ernrtisswas aphbigdifer 1 seeandsatiS0 mAaw (6. el Bawenpndgastilpav walipon was
d, J |
treated, t f _eﬁ%%@i&e‘é?xéxg%ﬁ%&%gfﬁﬂv%ﬁ&ﬂu mgéé@&le ch o‘ﬁavgags ea{EP Gnednp’' € was

t hen renov ree step process, ol T'ows. Step 1:
Sane as St épmbef wannvadtasgdmat vadiumpvdd relSme Hise Shpfe Rad themreRloasdra 1 except

W t hout ar carpjer gas. so, the po , 2000 ts, S lied for 10
Soconds at (BB oPleSe eba fhregsien pracesba pliowe. Sap | Narmsiss i ol 7o
PCT/ US2007pQ&Ral P 3xcept pondP wa s Silicd Vst 20 g&gﬁ&@@&b 2: PPURImetdAndat t s, was

applied for 30 seconds at 47 ‘mlorr .3 Pa). Power and’gas flow was turned
of f and t ht5loisembwss intseduicerbwithy Adgan, stz2@unTarr (2.7 Pa), and Nitrogen, at 40 mTorr

(5.3 Pa), as the carrier gases. Power, 2000 watts, was applied for 20 seconds at 63 mTorr
(8.4 Pa). Power and gas flow was turned off and the chamber remained under vacuum.
Step 3: Nitrogen, at 40 mTorr (5.3 Pa), was introduced. Power, 2000 watts, was applied
for 60 seconds at 40 mTorr (5.3 Pa). Power and gas flow was tumed off; chamber
remained under vacuum. After the coupon was treated, the chamber was evacuated and
vacuum was released. The sample was then removed.

[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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After the coupon was treated, the chanber was evacuated and vacuum was
rel'eased. The sanple was then renpoved. [0050] Plasna 3 was a four step
process as follows. Step |I: Sane as Step 1 from Plasna 1. Step 2:

Tetraneth i t 150 seem and butane, at 200 see TS i oduced
with Ar go?\ﬁ?aélt"ﬁggﬂ?n orr (2.7 Pa), as the carrier gas. Ir;)c():wer ,25‘0 ﬂgﬁbs\rmatts, was

applied for 8 seconds at 40 niforr. Step 3: Butane, at 200 seem was
introduced with Argon, at 20 mforr (2.7 Pa), as the carrier gas. Power,

f2|, 000 wat tappliéﬁlas ﬂﬂaﬁbkeﬁdmﬁme sﬁﬁteﬁﬁgfarg&sﬁﬁta ré’@deﬁgﬁmcbﬂz.e rhantes. FRoser and gas
ow was turned_o and the_chapber _renmi peqd under vacuum Step 4: Oxygen,
at 500 sedf sanllow wes suprdedf & ?ban@eb@mﬂaﬁs yndsgyacuyg) | ARG thefoupensseconds

at 50 nmlorferf GeafedMe chERQBEY w283 d BhOVANES wds 'ﬂél@%@d.%e ﬁgﬁlet W& thfipmoer

remai ned under vacuum After the coupon was treate anber was
evacuat ed removedacuum was rel eased. The sanple was then renoved. [0051]

Plasma 4 t e rrocess. as follows...Step 1. Sa a tep 1 from
Pl asna 1 ﬁ@@se@t B%@@f%mgbﬁl’? falzf‘i?l%uéré&m‘ﬁgeeﬁpélﬁwﬁ&%ﬁ}%piﬁet hyl si | ane,
at 150 segeactivesputte depdsiiedfridinta alVngMiin nidtal 20gdT Alfter {lanind) e, staddléhsNi t r ogen,

at 40 mrorr (5.3 Pa), as (}he carrier gases. Power, 2000 watts, was applied
for 20 sedbgbouaensectaplaecsd o substests holdey setrupinside a yaquupishamber withad of f and
t he chanb I AEHn t V" 40 (5.3 Pa),
was | i r odRASTE LA bASER BTG (403 py it SRS RO IS B0 mrort

(5.3 Pa). chawber vemevastel tolx8s Tou(hasxdDT Parbeerbessure, spatienga (Angte) vacuum

After the coupo s.treated,, the chanber s evacuated and vacuum was
Pl nsed: watgietiRsidd 88 Hiiber A fart B e RS e AL St G o

gr ocess asdiéd tb@SchabePat hifloSaAR A3 sSérkPTht thtaDifesstileaT iR chambérSiPas2:

etranet hyl silane, at 150 seem was, introduced with Nitrogen, at_ 40 mlorr

(5.3 Pa), dmstedéo & aTore(0.2Pe) bypadiusting Stscasta el wes SPuiSEnE pigs INikiptedaingd sec at
60 il : t
ot ned (3G BevEsupHIOMEL BB IOM AL TRE Gl . ion! D IAREEE

evacuat ed saburateagasunut hewmed andlkeptsi chonilempemtupd. eAftershé¢ brawpon emotrended, [R053] Ni Cr
APL' s were fot;med bg as er deposi tion PFOCESS The, cl eaned, coupon was
d

{
pl aced i n “AABPH&Y2sFXAHA gﬂ Fasupmaves releAted o RFoRPleo s BRRNCY rorr (0. 13
Pa). Argqoessat 4RRmSRemaPnds @e@?@iﬂedﬁﬂinégg%ngrmsitieh@ﬁﬁumﬁnﬂﬁ@mer of 1500

watts was -18 WD 2008/ 064158 PCT/ US2007/

that employed for the deposition of oxidized aluminum coatings except no reactive gas
oxygen was admitted into the chamber and the sputter duration was 30 minutes.

[0056]  Zirconium oxide APL’s were formed using a sputter deposition process similar
to that employed for the deposition of oxidized aluminum coatings. Process modifications
included a zirconium target replacing the aluminum target with the sputter power being

1 kW for a duration of 30 min.

[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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applied to the nickel chrome sputtering target for a residence tinme of 2.5
m nutes. Power and gas flow was turned off and the chanber remai ned under
vacuum After the coupons were treated, the chanber was evacuated and
vacuum was The sanple was then renoved. [00 29@“ m na,
i.e., oxi dﬂegﬁﬁﬁum num APLs were sputter deposited b?qu;ngéac |\§‘§ogputter
deposition froman alum numnetal target. After cleaning, the stainless
steel coupons were placed on a substrate hol der set-up inside a vacuum
chanber wi ¢dated firstpalioned itdgir dtyyfollowsd bypsgeting 6f thé 6thesmijéPsbfacéinddiove t he
substrate holder. After the chanber was evacuated to 1 x 10-5 Ton (1.33 X
10- 3 Pa) b@ry@gpffégswpen“@gﬂmewegatalxmg@hﬁ)0°c\£a%3%muﬁsed i nsi de the chanber

at a flow 0?@31?; d t chanber
at a flow a§ of 9&% 59{116 0 a‘iv Iglrltgglgbu?ée(é’%?ﬂtyﬁgag gglnbggat&lgz%dj usted to

2 mrorr ( Ospiay ddaded loyitoathly caipomeurfabe, sgett that\aﬁet/drymgp:ubdaﬁng tfdckness ramgitg at ed

using a u at a,co ower |l ev KW The utter

ur ati on waeb2onsad 15 B Nasbfaited o O abips sk o thedmansits aree B

t enper at ur glowRll t&kir alkyefd;@we@9¥ WRdyihg sﬁhsréuhelt f§or ARRBDAI MegryRgacuat ed and
vacuum was rel eased. 'The sanpl e was then renoved. [0055] Al umnum APL's were
formed usi W§6Q] spGorting m%mt&hﬁhombﬁom m Hedirstisplutiom aves pigpared byl for t he
deposi tion X gen was
adni Tt ed | R S BBl Rl 6P BhOHAER TEbedR BRI MAReed MY 800

Zi rconi um mmnt@V%éﬁQﬁDewﬂdﬂEKohtuma@t eatio pli£58.88/088/00kV40.¢h Quatiagds sim | ar

to that e ed for e deposji ti.on i dj num I Process
rodi 1 cat 1 GG pepebey osens miame 00 L o B8 udselior e BT SAERr vl geu
with the Ssl%'&ﬁﬁohﬁi@ﬂ’et‘oﬁﬁig%ﬂs sp%fcgﬁte@oﬂb' (Rl do@porQfuraée, Bidh thdtQdRf] Silicon
Oxi de APL's were fornmed | owi ng process. The coupons were cleaned

as previ ou@rwg@esng,lawewmh@bness rhgiag fomeabpitid) to ﬂé@mwp‘a@hﬂmeﬂ p@ne t he

h
" optaced oy siEE ot BEsalpofb R bRl MEF ol T Bl RN R LIRS0

was deposi irdhéinllohed sdiédoberodh téxﬁ&ratﬁl@uﬂﬁﬂc&ﬁngkﬂ&@pr@M§ﬁﬁ§ﬁ ediedn cal
vapor deposition at 350C usi n&u i H4 and NZO gases at a_power of 110 watts.

[ 0058] Coalof Hi§ Secopd snajorgupians. BMrRS CYHIE. Fi COYROB W38 SUPNG Sikions/ealeasehinii ng |
was  sprayy, fAcesurface, such that after drying/curing, a
coating thi @Eﬁ%@t‘%ﬁg}t'ﬂg“ rt)brqﬁ aegut 10 to 15 gm was obtai ned. One mmj or
surface of[006H coGpuingwasas prdMred by mixing A-1100/deionzed water/isopropanol at a

weight ratio of 1.0/24.0/75.0. Coating 4 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 first, allowed to air dry, followed
by spraying of the other major surface and air drying. The coupon was then cured in an
oven at 90°C for 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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WD 2008/ 064158 PCT/ US2007/ 085103 coated first, allowed to air dry, followed
by 'spraying of the other major surface and air drying. The coupon was then
cured in an oven at 90C for 30 minutes. [0059] Coating 2 was a 60/40 by

wei ght m xiyhRsésse213 and T248. Coating 2 was spray %@%%09@5590:; he coupon
surface, such that after drying, a coating thickness ranging rom about 20
to 25 mwas obtained. One najor surface of the coupon was coated first,
allowed to air dry, followed by spraying of the other major surface and air
dryi ng. [ Go8D/CGuag proges3 waa scpaatad Kir tireseadndtnmporssotfatd. dhsingTaeng,ithest sol uti on

was prepared by 1 Xi ng a 60/ 40§lb i ght sol ut.ian of  Epoxy/ MEK. The second
S0 ut T on BB AAS By & SHPRIeTg P PEORTOURTR RS BERb@ e rati o of
58.98/0. 8@5@53%7/ 4€oatiflg 693 RI200(3 wel@s) dolifion BF ANERES wader.t RS QdERY Wadr Xi Ng
400.00 g of the first solution with 217.32 g of the second solution.

Coat i ng 3 anplicddyrdigpieg the errishinghe spdutiop apdhlowing off the exershsalvfion witlf arer

drying/ curj at.ing thickness ranai o a t 20 to 25 mwas

obt ai ned. aB%gh' ?r’%jggarm%ru‘g ad(?:éengg?ce ﬁrémc%‘%}@ﬁ%ﬂl%gr%rog’?‘ﬁﬁl}l%&i r dried, cured in
an oven afo0¥a€ f aCoabiflg Miwhsaa%% (b3retighiesdhaioh QMBTMSOnG@fdr. The E&¥RY Wagper at ure.
The coating/curi %pr ocess was repeated _for the_second major surface.

During curPpiipd byrdipnieg s gamigsindig sobpion agd plowingeoff thesxesss salytign withyam event
sti cking e : I o red by m xing

A- 1100/ de?‘g%@d T%?%??ﬁ%%ﬁ%‘p%ﬁ%?%%n é;%ﬁ\t?/leuf%)hé BPES B ® 0/ 24, 01 75. 0.
Coating 4 was spray coated onto the coupon surface, such that, after

dryi ng/ cuPbRgneria Ig@éat i ng t hi ckness ranging fromabout 10 to 15 m was

obtai ned. One_nmjor surface of the coupon was coated first, allowed to air
g'ry, fol | 69¥3] pyThemolymesis leser tawa Bixwte ok fy polutigns.o dbe Hrshisodptiongyasi ng. The
oupon wa ied gm | W0, the
coupon m?réggfe B(;D%qglggliglaﬁg?gebysﬁ‘ﬁgggémﬁ?ﬁg%%ﬁ Qprﬂ?ﬁ%@??@ﬁﬁ%ﬁligg t he oven
surface. [popeRH bgmaikingdE380haBo04/Dniwk IMEK affa weightgatiaiof /3. THe.76M4060. sol uti on

d b i xi 60/ 40 .b i | ut | f L K. ..Th d
carubt one i ot By et R srob sty ey i ing 608 A o ° "
wei ght r atshlatied with 543/ f30Y Lchff B1u8i0h AtheQRiyniepiatlayRe sdiutishswisipriyRoapdr ed by

t horoughly m xing 600.00 g of the first solution with 59.25 g of the second
sol ut i on. oBpdhe PPN Rerdecspiugl thab afterdinghe/surings a elytisen layer iayig 2 such t hat

after dryi i i i f 5 m was
bt ai neq” ekt tafting FobARL b0 BADGRSHARNG he d A8 SRR of telodhfort ° M 10

an oven seitas abatéd)@irfdeied,30rediin an avah dt BGIC fok BOl ahd tleaallowed toaooh tbenper at ur e.
The ,

room temperature. The coating/curing process was repeated for the second major surface

except the curing time was increased to 16 h. During curing, the coupon was seton a

silicone release liner to prevent sticking to the oven surface.
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-20 WO 2008/ 064158 PCT/ US2007/ 085103 coating/curing process was repeated,
for the second major surface. During curing, the coupon was placed on a
silicone release liner to prevent sticking to the oven surface. [0063]
Coat i ng 6 by weight) solution of ATES in wate 3Ng was
appl i ed by g%?ﬁg %%e carrier in the solution and blom?ﬁ“%ggyﬁﬁﬁgiexcess
sol ution mnth an air gun. The carrier was then placed in an oven at 120C
for 15 mnutes. [0064] Coating 7 was a 2% (by weight) solution of ETMS in

water. The coating was applied by di'pghle® the carrier in the solution and
b| O\M ng Off the exXcpesSsS <ol |+|nn WA :I'h ah :n L HHA- Thn car |nr WaS then

e = e A

pl aced in E €a 1?0NHr 15 'nu'rAPJ-'2 Paol yner lAwam/er fﬂﬂ@ﬁqReﬁm
pol yneric |layer! was|a mxture of {woCesingl onk. @pstingiZ st sol P4sead wals
prepared by niing A 60/Pidmsav wei ght sotution| of L83/ MEK. | The Bassmind
solution was @repajed Pasmaxi ng E30Qb6hting6l04/ DowCadtgR at| a wePghbdd rati o of
55.50/ 3. 75/ 0. 7%/ 40. DO. Ppidamapeol yneri Coatipell Spl uCb@iimg\mas | hen pisgqdar ed by

t hor oughl y"m Xisng” 600. 0 gnAf, The[Tl ngté?gl ron Wih 5218 g missddne [second

sol uti on. [The Tt yWETTT B AYENR SO T gy, play coared pnto giecotpon
surface, soch _tyil t '

ats1aft |l|gr CUT -] pofyn Y Er —TTavE I &
t hi ckness (rangtgng—from %%‘éq’ﬁ 3 b Loégdt% btg' :iﬁggﬁw ..a,fl‘;.é&d tHace of
the coupon—wad coa qsma,.',’;,, ol cured in ah overat QOG-f—eﬁt—ﬁEfﬁm—P, and
t hen al | owed td coo fnpnﬁﬁﬁﬁifn beratire.The coatttng/curing Passpdasd was
repeat ed flor_t b sebond Phsmard surfacEoatingdent| the curing tine Ressed nclr eased
to 16 h. DOurind! cur| ng. Pdsmadoupon wéeatingtl on| a Cedtingdone| rel elessed i ner to
prevent st|i ckii2 tojthe Pbasana4sur f aceCoatitip 3O P0O08/ 064158 [PCT/ | Bidfdd7/ 085103

Tabl e | Exanpl &3 APLL APIPfasi2l43 Test Bestitigtd 1| - - Céminkidng [I CoaPdsi 2 |Passed
2 Plasma 1 -- 14 Passedpi@nklsasma|l Coali ng 1[ Coati.ng 2 PassSedpasdedP! asma 2

Coat! ng | at Ty§1g 2 Pas ma% Pl aPNBCEafddd 1 N0 3 - - “PasSel™ b e 3

Coating 3 == Pggsed Plasma 5 Coating 1 Coating 2 Passed
17 Plasma 5 Coating 3 -- Pagsed
18 Plasma 5 Coating 4 Coating 3 Passed
19 NiCr -- “- Passed
20 NiCr Coating 5 -~ Passed
21 NiCr Coating 1 Coating 2 Passed
22 NiCr Coating 3 -- Passed
23 NiCr Coating 4 Coating 3 Passed
24 Black Alumina Coating 1 Coating 2 Passed
25 Black Alumina Coating 4 Coating 3 Passed
26 Aluminum - -- Passed
27 Zirconium Oxide Coating 1 Coating 2 Passed
28 Zirconiurm Oxide Coating 4 Coating 3 Passed
29 Zirconium Oxide -- -~ 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 promeoting 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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7 Plasma 3 Coating 4 Coating 3 Passed 8 Plasma 3 -- -- Passed 9 Plasma 4
-- -- Passed 10 Plasma 4 Coating 5 -- Passed 11 Plasma 4 Coating 1 Coating
2 Passed 12 Plasma 4 Coating 3 -- Passed 13 Plasma 4 Coating 4 Coating 3

Passed 14 Plasma 5 -- -- Passed 15 Plasma 5 Coating 5 -- Passed 16 Pl asma
5 Coati ng o emebésasg 2 Passed 17 Plasma 5 Coating 3 -- péaasesh7odsBo asma 5
Coating 4 Coating 3 Passed 19 NNCr -- -- Passed 20 NiCr Coating 5 --

Passed 21 NiCr Coating 1 Coating 2 Passed 22 NNCr Coating 3 -- Passed 23
Ni G Coating 4 Coating 3 Passed 24 Black Alum na Coating 1 Coating 2 Passed
25 Bl ack Apnfemperabiyei Hgcthanch aap thgranghlygnizer fop 30 minymrien fa applicatiopadhed 27

Zi rconi um_Ox i [ g@ﬁfc. ' | | ing 4
Coat i ng 38%‘!5‘@% QtL%?PV(]?%n umhg?%%ﬁgﬁ%ﬁggggéhé 9@@*’%@*’6’%‘%@% Coat i ng
1 Coat i ng of thed &rethdne 13baiBid, theanatidgs derdGoatd fog3Bmin. iPassed se32 961C.i Ben Oxi de
Coating 4 Coating 3 Passed Ex | e 33 [0066] .The, base carr.iers for coating
were 7% nafFtng Campay e AR GRS THPE WP ASPTOTRHNGOLA 20 e uPSERRYTF o

pol ymeri ¢ shéy 8dd A8 Lufh dNifiRa SReryRY rébiive YbAtnfdtdifiddifrAibsd KPMhe battiny of C219A
as adhesion pronoting |layer 1 (APL_1) and C213A as adhesi‘on pronoting |ayer
2 (APL2) pracesst dihedinplcogfed cprmisewas H4 wm thighowifinb} § em|cagtings op bethsidsase

carrier. The three coating solutions were applied in sequence wth a paint

brush to tﬂgﬂ(ﬁsﬁ carrier. Before
[0067]  Carriers with a polymeric layer were prepared by applymg C213B as the

adhesion promoting layer and ES8219 as the polymeric layer to base carriers described in
Example 33. C213B was applied by using a compressed air spray gun. Each side of the
base carrier was coated with C213B and allowed to dry for 10 minutes at room
temperature. Prior to film lamination, the C213B coated carrier was heat treated for 30
minutes at 90°C. E58219 urethane film was warm laminated to the C213B coated carrier.
Lamination was carried out at 149°C with 6800 kg load for 15 minutes. Silicone coated
release paper was used to keep the film from sticking to the platens of the mechanical
press. Metal shims were used to set the thickness of the final carrier construction and were
placed in the center of the workpiece opening in the carrier and around the outer edge of
the carrier. The excess film was removed from the carrier by trimming with a razor blade.
The final coated carrier was 642 pm thick with 80 um of urethane film plus adhesion

promoter on cither side.

( Example 35
[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 areca 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. at -22 WO 2008/ 064158 PCT/ US2007/ 085103 room tenperature. Urethane
1 was thoroughly mxed for 30 mn. prior to application. The sequence of

coati ngs |ied to both major surfaces of the carrjer. Follow ng drying
o Ao S St ibrsSity

of the Ue ating, the coatings were cured for n oven
set at 90C. The resulting conposite coating was | apped with a conbi nation
of a 26 gm al um na abrasive sheet and a 5 gmalumna slurry to renove

non- uni f or mgs%prgha@(%@rsby the painting process. The final coated
carrier was gmthick wth 111 gm coatings on both sides. Exanple 34

[ 0067] Car 0080k wiPrinr t applyingehe APL 3y&e cangers weresohveaticlpaned peroydingtodha 3B as
t he adhesian.: ' - I ase
carriers dgg{chr [ %dlrllﬂ%g &%ﬁg?deﬁg&c%%gsﬁgls&a oﬁg %g%ﬁlgss#%%gc g%rl%r essed

air spray fllowitfgechingeis ttethotlebiing ploasiarcwere made Wilse weahgjdr oppokedSadfacdsand

allowed to dry for 10 minuteg at, . room, tenperature. Prjor to film

| ani nat i on?g 0 Bases3TiT WERsrREheRtd Deabraing il e an putel BRimggnder g es at
90C. ES821%h g6 ﬁt%ﬁﬂnﬁh'dﬂdé@%at&@ﬁ%i@éfamﬂpén?).t s ﬁ%@%@{%ﬂ’&?hwaec arrier.

Lam nation was carried out at 149C with 6800 kg | oad for nut es.
Si | i cone cumghahing EbeasusiggpBeotahaBrite@ddcbuuingsepet (3 Comparfy).oFerst i cking to

the pl at f ot hani cal . Metal shi d th
i ckness BIVTHE P e EpR STt e BioCE WEPE EXRPRER) B NPlfe. cont or
of the wor ki 6 ergoR PAkME clelnib§@eatRbtivelk pafietnitt onn diffchat Gatuti chal@Berof  t he

carrier. The excess filmwas renoved fromthe carrier by trimmng with a
razor bl ad&om thatef thesputtes geating prosesspedesciihed balowdfar thasexamplen Ble Blasoes

drethane bk dond e BmpRs 378hPSE OB &I HARLs. Hifle AR Gerdeh@A08] A

filmof Uret 611 el was prepar y pouring the solutiron onto a silicon
rel ease | in@rargonchlésmarmt agesflowmmpte 6206 atwn,i20 M Tor pressuspmd powicrof2008i ckness.

TSR M= MO T MM R SO
carriers fphméd@tlyTallOVERE the argbhlpldsid tBateitht i MRsmpO efefiuttRér tredledi Nl ess
steel carriers as shown In Figure 3. The base carrier contact area was about
165 cnR ( 2549 OXygon plasma at a gas flow rate of 500 sccm, pressure of 55 mTorr and power of

1000 watts for 30 seconds.

[0071] For Examples 37-42, the formation of the APL’s and their corresponding

sequence of application are described in Table I1. The APL’s were formed on both major

surfaces of the base carrier. Coating 1 and Coating 2 used the same materials and

processes of application as described for the preparation of Examples 1-32. 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 sccm, 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
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-23 WD 2008/ 064158 PCTI US2007/ 085103 Adhesi on Pronoting Layers [0070] Prior
to-applying the APL's, the carriers were solvent cleaned according to the
cl eani ng procedures described for the stainless steel coupons of Exanples
1- 32, excqp 2bd8Bes1lL! | oW ng changes to the cleaning pr q,qﬁﬁ% § made. The
two maj or opposed surfaces of the base carrier were roug ened)ﬁg{/ abr adi ng
with a randomorbital pal msander using an 80 grit alum num oxi de coated
abrasive (3M Conpany). This process replaced the roughening process using a
Scot ch- Br iprsess) yifdédlum dlmginnheohting3df thiokqeasyl) 500 Poind £MENPIEscait fdsess he ar gon
pl asma cl eani eatnent was that o nples 1-32. Note that the argon
pl asnma cl Mﬁ%t#%ﬂ@ﬁ?a%mﬁ FHe ‘n a different vacuum chamber from

that of t*[@oﬂput UBe ATV IAPY, WATBRRIH tﬂ@&&ﬁért@.ﬁﬁa&qiy%vgﬁxﬁardt&mr&marmI es.
The pl asma eaning treatnment for Exanples 37 and was as follows. First,
t he carri epeftenprosessy eeateatlic ara progesmgirelphiaumiiteniug tga@t i thg\presgres off 200
sccm 20 @({% ggsiassure and power of 2000 watts for 2 mnutes to physically
clean the's tPite usi ng argon ion bonbardnent. Imediately follow ng the
argon plasma treatnment step, the sanples were further treated 1in an oxygen
pl asma at palwasicllagy rate of 500 sccm pressure of 55 nforr and power of
1000 watts _for 30 seconds. [00711 For Exanples 37-42, the formation of the
APL' s and Fhgéppe @@Wﬂé@@aﬁéﬁmﬁgpwg@ﬁﬂa@ﬁ@@&br@ﬁtslthecmﬂmmda@rﬂ@%cr| bed in
Table I1. H;Ii{gwc ¢ he base carrier.
Coating 1 anglp%ggts?rﬁ@ ﬁ%egg%?@ g&{gg}e terl%[ m%f gd‘%glr%%gzéges of
application as descrl bed for the preparation of Exarrpl es 1-32. The pl asna
process and sputter coating [Mabled$sAPliy sndiSamendred bel ow. [0072] Plasma 6

S a tWwo step—-hrecess—as ¥n| | e ot e 1- a rll a nrl | | |/n:\_n| Qoo t h n fl | m
m i L \/ P LA L= \J-l. L} ’

s deposi tﬁdgxbjﬁ @ Xi ngapet r anet Wi | clne ngor and Ap{Mgen gasieétt | ow rates
of 150 sccm.and Rn sccm respectively ressure of 70 RSty | and power

of 1000 watfs ¥or 15 Hesmafys. | Soefingbd nélohtmg] rpuating2  hehFaikdby step 1
above were [ end8ed by Plasopos ur e Coatirg7 gx Wigetingp] as mCoating? f || owFaiketle | of 500
sccm pressjure of 55 Ahaiihuand Coathnwer] CoataP2 watts for 60 spsedads, | eaving
behi nd sil anol “gr oup3000A theksubstrat e |surface. | [0073] An{al um num APL was
formed on the SUTTaCe ARmindh | E Coatitid 1'd €o Fef deposiTIloNpREQCESS
simlar to fhat40enpl aygdk +ppct he deposiltion of Bl ack Al unina coatings

except no reactive gay  IENEED V@Baﬁﬁglf Llaa{-iﬂgf e—clrambet g e sput ter
duration tije 4l 265 A Thick

42 AITIN Coating 1 | Coating 2 - Passed

Comparative Example A
[0075]  The carriers of this example were 7 inch (17.8 cm) diameter Lamitex™ glass
filled epoxy carriers (PR Hoffman, Carlisle, PA).

Comparative Example B
[0076]  The carriers of this example were 7 inch (17.8 cm) diameter mild steel carmiers

(uncoated).

Comparative Example C
[0077]  The film of this example was PEI.
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and power |evel was adjusted to obtain alum num coatings of varying
t hickness. A 2 kW 60 second process yielded an al unmi num coating thi ckness
of 1,000 A, a 1 kW 60 second -24 WD 2008/ 064158 PCT/ US2007/ 085103 process

yi el ded an ] coating of thickness of 500 A and %%) ond
process yie g)g}c{ggg%gsal um num coating thickness of 265 %\P 0 g Al TiN
APL was forned on the carrier surface by a standard comrercial sputter
process, a cathodic are process with alum nunititaniumtarget in the

presence Offestiliglof ¥x@mpl’d-to B2l yneric Laver The same materials and sane
processes used to fabricate the polyneric |ayers of Exanples 1-32 were used

to fabrical®8he psingrkest Methaq bykxapiples) 4932 wgregostopbfor adhgson of the.  ApL' s and
S : : i Coat i 1
S i i R R R o

Al um num CBaamples as@ddhd adfjeston teRassed 1000t h Thi ck 40 Al umi num Coating 1
Coating 2 - Passed 500 A Thick 41 Al um num Coating | Coating 2 - Passed

265 A Thi cli, 42 A Ti N Coat i 1 ting 2 - Passed Conparative Exanple A
[0075] The TEsimg;of Lompargiiy were 7 inch (17.8 cn) diameter LamitexTM

glass fil L(ﬂ)%PDO?Uéin‘gal"eEﬂ MEthod ERhéeThsTARd cpady dafrieds whilusediopRAIASdt e Exanpl e
B [0076] The carriers of this exanple were 7 inch (17.8 cm "dianeter mld
st eel car r bady eut sitigere wafeesoand peyryaly polished mefnp| Bheaemovdl T3te Waengtiafierted t hi s
exanpl e Wa%y ﬁ)llé]direcﬁo%sof carrier rotation and the process exhibited similar removal rates (6.26 to

6.34 um/min. for saw cut wafers and 1.28 to 2.81 pm/min. for previously polished wafers)

on the top and bottom surfaces. Surface roughness was also similar at top (Rq =37.6 nm)

and bottom (Rq = 40.1 nm). The low removal rates are indicative of an abrasive that has

been dulled.

Testing of Comparative Example B

[0080]  Using Test Method 2, the uncoated mild steel carriers were used to polish both
saw cut silicon wafers and previously polished wafers. Removal rates were higher when
the carrier rotation was in the same direction as the last conditioning run. The process was
not symmetric, 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 III.
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WO 2008/ 064158 PCTI US2007/ 085103 Testing of Exanples 1 to 32 [0078] Using

Test Method 1, Exanples 1 to 32 were tested for adhesion of the
| ayer to the stainless steel

t he

[0079] Using Test Method 2,

polish both
r enoval

saw cut silicon wafers and previously polished wafers.
rate was not affected by the direction of carrier

coupon.

pol yneric
Results are shown in Table 1. All

Exam,gSfineanss! the adhesion test. Testing of Conpaiatd ¥ ekygdpl e A

of

the glass filled epoxy carriers were used to

The

rotation and the

process exhibited sinmlar renovedbl¢ HI e€E(BRRults0 6. 34 gninmin. for saw cut
waf ers and }—28te2-81- m-n—For—previousty—poli-shed wafers)—on the top
and bottom $uphashes. Wafdracle CHIINESSSYREMGa10 (S mloBr at B9HoMRg| = 37.6
nm and bot t@ﬁ?cfeRq =é4Qe 1 m%otafmie | R¥Ye al) [ Beeghness| Roughuess ye of an
abr asi ve that Hoe lhearPyl | asptadolt, ; Rife (i) | (Ravemixhr@eenm)[ D050]
Usi ng Test Methbd 2, Saw€ulincoat3 nijl d st@él carfriers werp used tojpolish
both saw cyt silidoRoligkéris aD@Wpr evi ously polijshed-wafefs. Renoval rates
wer e higher [when tlheokdhediler owatijon wag2in the sane difection ap the |ast
condi tioni ng Tup. TNgaRIQEESS @@y Nol SYWREIri ¢, w [h Thg Top pad|cutting
nuch nore tmam gz ne [og '&%WWTW”ES§- of Thewafers was al so
not symTetr'x,ai6(t =33 omm; t‘6umR =238 nm—Testqresults
f or Conpar aH-vebBxan = e—SHOW z&s—i@ﬁ% e—H-+——>R6—W5-26068/ 064158
PCTI US2007/ $851D3 IT . Hsh Wafer Carrier S{ Renpval
Top Bottom (\J,,ifp Thy (n’lrﬁ-%) Roughness Rpughoess [ nm,nm 1
Saw Cut CW6.59- - -- 108 Ppolli shet CWQL.2 -~ --14 Saw Cut
CCW2.81 --|--189 Pgl SgwdatQw 1ICQW --| -- 322 - -
( ' 11 Polished CW 1.3 -- --

12 Polished CCW 1.07 - --

13 Saw Cut CW 5.53 -~ --

14 Polished CCw 242 - -

15 Polished CW 1.04 313 23.8

Testing of Example 33
[0081]  Using Test Method 2 and the indicated modifications (below), polishing was

carried out using the carriers described in Example 33. Saw cut silicon wafers were

employed. Initially, three, 10 minute polishing cycles were conducted. Removal rates

were high, such that the thickness of the wafer was becoming similar to the thickness of

the carrier. The test method was modified to a 5 minute polishing cycle time. Removal

rate observed during the first six, five minute cycles averaged 15.7 pm/min. for 18 wafers.

The removal rate observed during the second set of six, five minute cycles averaged

19.2 pm/mm for 18 wafers. Removal rates significantly higher than Comparative

Examples A and B were observed. The carriers were checked for wear at 30 minute

The test was interrupted and restarted the next morning without conditioning or break-in.

intervals and were found to have undergone 0.09 pm/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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6 Polished CCW1.16 -- -- 7 Saw Cut CW6.57 -- -- 8 Polished CCW?2.28 -- --
9 Polished CW1.08 -- -- 10 Saw Cut CCW3.22 -- -- 11 Polished CW1.3 -- --
12 Polished CCW1.07 -- -- 13 Saw Cut CW5.53 -- -- 14 Polished CCW2.42 --
-- 15 Poli ghe 04 31.3 23.8 Testing of Exanple 3 i ng Test
Met hod 2 a%gﬂ@%#& cated nodifications (below), poli éé%@gﬂ@ rried out
using the carriers described in Exanple 33. Saw cut silicon wafers were
enployed. Initially, three, 10 m nute polishing cycles were conducted.
Removal rafpgding V¢ ERampliB4 such that the thickness of the wafer was becom ng

simlar to thethickness of the carrier. The test nethod was nodified to a
5 minute pBIOBahi nYsisgdicst Methed 2 muhthe indicated meodifipstiensdbelow),ipaljshingewas r st si x,
five m nut . r . ] o} 2 : was
i nterrupt e%rﬁ%@uﬁ@ﬁ%ﬁe?&ﬁ%& F’l%%q mr%{-%’%imﬁfée %#ﬁo(l)%‘@ﬁggv%%? |€‘§?‘%t§1§%15 br eak-in.
The renovakaw ait siliolaseafersd Tha polivhirighgcls eieriwhsSahinotes, svidh, thé totsl polishidge cycl es

averaged 19.2 gmm.n. .far 18 fers. Re al rates significantly higher than
Conpar at i vB™¢ E%&%E}(g@mﬁe 1&nd g2 cytleer po & therFupel itV hecked for

wear at 30mRhditiQs shaWihVRabR IFNRNRVA rﬁﬁyﬂgniﬁganh?}i%hbﬂﬂﬁﬂ 9@&?a1@ti&:9 gm m n.
wear over 90 m nutes of testing, _includi ng the first three 10 mnute

pol i shi ng Eyamples A kB avere ehserved ubxnlusting the st fovr pelishingcypleanemeneal rasgs sur f ace

and botto f . i.ndi [ i i shi behavi or
et ween ¢ niot Sisad sbos il Beflercle M HAL T SURTREEElegh sl Hbw

PCT/ US200 7{ef3eafiBvityTie shid dagried rotkticmaipdit:cieh, [ TH2@Ariebsviciign akandasided b3 2 and t he
i ndi cated npdificatio (bel ow),. pol i shing rried out using the
carriers dESME] @H"%l%n[%?é(‘f?ﬂ ’@t%ﬁ.thwp‘i‘e%?‘f?@\ﬁﬁé@ §§F¥“?‘E§F Wi 0- li""l‘i‘g’“nsaw cut

silicon wafilss whbR tROLdrSsH tRiBkfe¥ W8 [bdsTRaniRS firal Bilios Rafer WidiAedshantotal
polishing time being 120 mn., 1.e., a total of 24 cycles. After polishing,
t he r enpvasurfagg wyghnesse(Rq) of the polished wafers was measured to be 106.1 nm. The surface

roughness and removal rate of the wafers polished with the carriers of Example 34 were
similar on both the top and bottom. This indicates that the polishing was symetrical
between the top and bottom surface of the wafer. An additional improvement was that the

removal rate was similar for both CW and CCW rotation of the carrier,
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measured as shown in Table IV. Renoval rates significantly higher than
Conparative Exanples A and B were observed. Excluding the first four
polishing cycles, renpval rates also showed good stability fromcycle to
cycle. ThewpQaisads@grrier's renoval rates show |ess sensifdMéodshp t he
carrier rotational direction. The carrier wear was neasured at 30 mnute
intervals. The wear rate of the carriers over the last 90 m nutes was 0.08

nmn. in areas where the carrier thickness was |less than the final silicon
waf er thickness. The surface roughnEsﬂemq) of the polished wafers was
neasured to be 106 t—+mr—Fhe—surFace oHghess—eana—+erpvalrate of the
waf ers polished wi tfgoﬁs'ﬂﬁ: f{ ri %E‘% ?f #gf"éer34 SidRemovai Ratehr on bot h t he
top and bottom Thi iCatles "t hat t he %‘HPT‘%'M ng Qes/mipget 1ical between
the top and bottomsurfac 1 nia water- /;\jwauur T U”j_‘; rmprovenent was t hat
the renoval rate Wwas—s ....‘ +— o both—Eviags—Cew+o 2' oen—9f the carrier.
28 WD 2008/ 064158 |eCT/4)s20d7/ 085303 T enpval Rate
Pol i sh Cycle Sanpl ¢ Rothtiod (mHen ) 1 |)S?Véw23q 24.98 25.2 3 1C CW
24.0 4 2A CCW26.2 5 4B 28.2A 6 2C OUW27.6 7 3M2CW2§.6 8 3B COW
28.9 9 3C CW30.7| 10 31A CQW 22R 11 4BCWV 30.2 1284C COW30.4 13 5A CW
33.2 14 5B CCW 338 15 5C|CW 38 16 6ACRCW34. 1 276

7 3A CwW 28.6

8 3B CCW 28.9

9 3C CwW 30.7

10 4A CCW 29.2
( 11 4B Cw 30.2
' 12 4C CCW 30.4

13 5A CwW 33.2

14 5B CCW 33.8

15 5C Cw 33.8

16 6A CCW 34.1

17 6B CcwW 33.2

18 6C CCW 33.4

19 TA CW 34.7

20 7B CCwW 32.6

21 7C CwW 30.9

22 8A CCW 32.7

23 8B CwW 32.0

24 8C CCwW 32.7
( Testing of Example 35, Example 36 and Comparative Example C

[0083] Free films of Urethanel, E58219 and PE1 (a polyester fitm 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 weil 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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17 6B CW33.2 18 6C CCW33.4 19 TACW34.7 20 7B CCW32.6 21 7C CW30.9
22 8A CCW32.7 23 8B CW32.0 24 8C CCW32.7 Testing of Exanple 35, Exanple
36 and Conparative Exanple C [0083] Free filnms of Urethane |, E58219 and PEI
(a pol yest ' ich had shown sonme utility as a p ' r for
carriers) %’e%’ﬁ’@f%yg as Exanpl e 35, Exanple 36 and Co?r}b%ﬂg%ﬂlm?/’éds%égnpl e C
respectfully, were tested according to Test Method 3. Results are shown in
Table V. Cenerally, the useful life of a carrier conprising a polyurethane
film surfaggaraes 3 A 38idebdt lsirviveRlicskadme ¢edittons af Test Mdikod 4)Gubarpol yest er
filmsurface. A high energy to break stress correlates well with the
carrier Iiﬁlétablﬁ]yﬂ@ﬁfg‘?iiéﬁ%ﬁeﬂlfe@wwgﬂ%f Exanmpl es 37 to 42 [0084] The carriers
were tested for the adhesion of the polyneric |ayer using Test Method 4.
Results are shown in Table II. Exarrpl.lgg 3‘8-42 all passed this aggressive
test. -29 WD 2008/064158 PCTI US2007/ ]:fl 3 Exanples 37 and 38 did not
survi ve the extlrene conditions of Test Methodi4, but ak}bmlﬁghﬁ‘a&)l e under

|l ess extreme cdnditions. Table V ExanpEamile PiExpmeledg E#mpledt | ve Exanpl e
C Energy to Br FACTSES U B5diesd- © 3o 8 - L o1 anpards Pevi ati on
(Joules) 5.4 1.9 Jé}d@,r& @aﬁ %%lg@lﬂgsgﬁ"r'a) "%8 24§L§Std Iljd.IgI'zDUV ation (MPa)
334 Strain o sipiderd DEviadon goiles 115084, 1o "L LR 02 D 06 103 261
5 Thi ckness (nmj—0.dBrealoStresa(MPe)ag 18 87 245

Standard Deviation (MPa) 3 3 4
Strain at Break Stress % 2451 1306 119
Standard Deviation % 123 261 5

Thickness (mm) 0.191 0.058 0.038

[0085] It should be understood that the invention is not necessarily limited to the
specific process, arrangement, materials and components shown and described above, but
may be susceptible to numerous variations within the scope of the invention. For
example, although the above-described exemplary aspects of the invention are believed to
be particularly well suited for polishing silicon wafers, the concepts of the present
invention can be applied in other applications. For example, the concepts of the present
application can be used whenever it is desired to provide a polishing machine with planar,
parallel surfaces during a polishing operation. It also should be understood that the above
description of the preferred 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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[0085] It should be understood that the invention is not necessarily limted
tothe specific process, arrangenent, materials and conponents shown and
descri bed above, but may be susceptible to numerous variations within the
scope of t8 shdd¥edks on. For exanple, although the abo"l"C’ﬁ?sEFt{ihQﬁﬁs exenpl ary
aspects of the invention are believed to be particularly we suited for
polishing silicon wafers, the concepts of the present invention can be
applied in other applications. For exanple, the concepts of the present

appl i cati dilaiogn be used whenever it is desired to provide a polishing
machine with planar, parallel surfaces during a polishing operation. It

al so shoul d be unpderstood that, the above, description of the preferred
enbodi nentls of /‘tﬁeplss@%ﬁ% cqm%wsia&%swgwgldbe%%@i%mtmqs sugfage; pgon

nodi fi cati ons, ngg@}r@gﬁg j ; : Lt d to be
conprehended within th%égﬁgéﬁ?%bg%%ﬁf‘g’ﬁg@%m@gﬁi vgﬁéﬁeésag?éﬁﬁgéappended
clai ns. -30 WOe2ieoding botrshe AGTMafoR 00 Taco 860weh thhare neTitr toAhd saepidwgajomr ri er
conprising a base caryier having a first major surface, a second rmajor
surface and at SP‘?%"&“’%?{ maperture for hol ding a workpiece, said aperture
extendi ng fromah he thetsbe tafiecofipfifaadirktmiaalgh the base carrier to the
second maj or surface, wherein a} the base carrier rises a first netal,

co
b) the circunf & encéegircumfcgensp at saig aperturedefistimed by third syrfage ofithe base of t he
base carrier cooRfL&hMiddRe filst kel Bi@! and, c) at least a portion of the
first major surface or at 1east a portion of each of ( the first and the
second mmj or s f aceslead apoitve of thefustymegor surfacegir ehicass aipdrtiopef paobrafc regi on

conprising a pq| ing aawrk to failure of at |east. 10 . Joules. 2. The
arFier of oi ot AR grdrls Ao RLARDY abfecsYorbtfhs o limerRaRt S he 1175t and
econd naj or S blyReeis ré@eEdnsR BingWholimdTREEnS @ WoRelol fRilireof AMéast B) The
carrier of claim1 wherein at least a portion of the third surface includes
a polymeric cd@¥Phg. 4. The carrier of claim 1l wherein the pol yneric region
conprises a polynmer having a work to failure of at |east 15 Joules. 5. The
carrier of claiml1 wherein the polyneric region includes a thernoset

pol ymer, 2. The carrier of claim 1 wherein the first major surface or each of the first and

second magor surfaces comprises two or more polymeric regions.

3. The carrier of claim 1 wherein at least a portion of the third surface includes a

polymeric coating.

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 area 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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a thernoplastic polynmer, a thernoset pol yurethane, a thernoplastic

pol yuret hane, or a conbination thereof. 6. The carrier of claim 1 wherein
an adhesion pronoting layer, in at |east one area of the polyneric region,

i nt er poses j nmetal and the polyneric region. r of claim
6 wherein t‘é{gﬁg’&%iﬁgon pronoting | ayer conprises coval eﬁﬁ}g&%%%a@a at ons
wherein the covalently bonded atons are selected fromat |east one -31 WO
2008/ 064158 PCT/ US2007/ 085103 of the pairs of atoms conprising oxygen

bonded to car bogk th®¥aBT aRAREBEpkSIng §X}|gbﬂ? Bbhdel td ERBA) oRRA BEnded t§ar bon,
hydrogen bonded to hitrogen, chiom um_ ‘honded to ni ckel’, oxygen bonded to

zi rconi um or oxSikeon, pigRERIbondedio satbanhydmgerbended fa nispges; clapmium 6 wher ei n
the adhesion pr&m&%& fbgné @Y%&y@eﬂ%ﬁ&%ﬁﬁ 2ftcdiilch br o{ygé’r% RERESA QHHﬁEnO”Dt i ng

| ayer conprising a rst adhesi on prono ayer a second
adhesi on pronoting Iayer wherein the adhesion pronoting | ayers are
chem cally dlst%nct The carrier of claim8 wherein a first aghesion

promoti ng Payer I&eo%ﬁwgéglaan whetem the pdhgsign grompting l%ﬁ%ﬁ%ﬁ%% tind

adj acent to a Sﬁ?&&ﬁhé&iﬂﬁﬁb@&n{g{l@i@%ﬂ&&@’ﬁﬂeastcﬂ‘ﬂﬁf ddhkdion prosREARthyey i ed and
cured adhesi ve conpound apping carrier conprising a base carrier

having a first #msjasecendraheséion pomelingriayer wdietsin thapdiesion pramatisgdayesiase aper t ur e

for holding a E,%agg% ﬁﬁl&d aperture extending fromthe first major

surface through se carrier to the second najor surface, wherein a)

t he base carrler conprises a first nmetal or a polyner, b) at | east a portion
surface. o the.first and

of the fir | ea t ortion of ea

The. secondona) of bSOk S ERS pomofs BRCthodorisss 3 sk | caot a
portion of the RV Clred bR coBpounB AdacdB @QB&ﬁi AMesit HORbtiAG k@Y er s

i nterposed between the polyneric region and the base carrier sald adhesion

pronot i ng | ayercamnfsinggescand drind prgkewred adbesivangmpeund. The carrier of claim 10
wherein the inorganic coating conprises a second netal, a netal oxide, or a
conmbi nation thereof. 12. The carrier of claim 11 wherei n the first netal
conprises $0.eel Adﬁppﬁtgajanieesanpﬁsa@ a lsusel cartibrchapmig\arfrst maoqsurfaes aaedondr noset
polymer, a t herrglg]%l' s? ace, S af %a.% one aperture for holding a workpiece said aperture extending

from the first major surface through the base carrier to the second major surface,

wherein

a) the base carrier comprises a first metal 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 thereof.
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conbi nati ons thereof and optionally wherein the second netal conprises

alum numor alumnumtitaniumnitride and the nmetal oxide conprises silica,
zirconia, alum na or conbinations thereof. -32 13. The carrier of claim 10
wherein the polyneric region conprises a thernoset polyner, a thernoplastic
pol ymer, a thernoset pol yurethane, a thernoplastic polyurethane, or a

conbi nation thereof. 14. A nethod of |apping conprising: a. providing a

doubl e- sizled TRPHIrAE JTRIGHNN® WiRtEiAGhd palyRRHE &b @RS a Shennases or a

si ngl e-si ded | appi ng machine; b. providing the carrier of any of the above
cl ai ms conpr i Bilmgen athamoplistic pelymin githermasetipobiurethpnss a sharmgplastia second

maj or surface gnd fﬁ%lpé ezgst r?-&enaglpr?ﬁ}e%o for holding a workpiece, said
aperture exte?loylﬁ"g; ol t eIy nma] Oor surface through the base carrier to
t he second major surface, wherein i) the base carrier conprises a first
metal, ii) the circunference of said aperture is defined by a third surface
of the se Aansthed oldlepping comprigng:the first nmetal and, iii) at least a
portion of the first jor . .surface, or_at |east .a portion of .each of the
First and the secolfd Nt I S Bppigmathie Haging v SPedsed e i

pol yneric reghRfceLsr disdledided PRpiipahadhae; ng @ work to failure of at |east
10 Joules; c. providing a workpiece; d. inserting the workpiece into the

aperture; e. bnserptionigingthe camrier ef anynidhe shove glavns gompidsing a bage cagigsvi di ng

relative notion.bet n_the rkpiec nd the. |l appin rfac ile

mai ntai ning ¢ hitt H%sgfn\ﬁéoéﬁuﬁcep’ Fa%“&g%g“"‘g‘ifrsf’gfé‘ée %‘?&t?ﬁy‘\%&?ﬁgﬂﬁﬁ and g.
removing at |esdinga wsrkpiedd) sid ab&@%ﬁiéﬁﬂiﬁgﬁoni&e fithemayet f@thcothreb@ m 14
wherein the | ap% ng machine is a single-sided | apping machine and further

wher ei n t he cthebasercaginrpe thwsscondyppignaurfaserwlagren on the surface of the base

carrier which Contﬁckﬁelt)ars];gcgr?i%?léérhlgﬁsség%fﬁ?s(‘t?n&:;l, the | apping machine. -33

ii) the circumference of said aperture is defined by a third surface of the
base carrier consisting of the first metal and,

iii} 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;

C. providing a workpiece;

d. inserting the workpiece into the aperture;

€. inserting the carrier into the lapping machine;

f. providing relative motion between the workpiece and the lapping surface
while maintaining contact between the lapping surface and the workpiece; and

g removing at least a portion of the workpiece.

15.  The method of claim 14 wherein the lapping machine is a single-sided lapping
machine and further wherein the carrier comprises a polymeric region on the
surface of the base carrier which contacts the abrasive surface of the lapping

machine,
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16. The method of claim 14 wherein the | apping machine is a doubl e-si ded

| appi ng nachi ne havi ng two opposed | appi ng surfaces and further conprising
providing relative notion between the workpiece and the two opposed | appi ng
surfaces while naintaining contact between the |apping surfaces and the

wor kpi ece. 17. The nethod of claim 14 further conprising providing a working
fluid at the interface between the workpi ece and the | apping surfaces,

opt i onal 1. whelheimethdnkbof elmirk 1 hwhérein tie tappinpisachirtis aslovbtepidedilappiisg 18. The

met hod of claim 16 erein at | east one of the two opposed. | appi.ng surfaces
Comr 1 505 o ¢ S LG B PO R eSS BB PR PE EFreiang The

method of cl airfiaftve WRRLR hetwob itV Epilkd BIShORA opddi¥d Hpfithe shiriad ifleasi ve
article conprises dianond particles and/or aggl onerates di Sposed in a
bi nder. 20. Thantagtimgcbnidct betsiean (e leppingesunfages dreldbe worgiedfe. t he two opposed
| appi ng surfaces conprises pellet |aps. -34
17.  The method of claim 14 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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