COATED CARRI ER FOR LAPPI NG AND METHODS OF MAKI NG AND USI NG Cross Reference
To Rel ated Application This application clains the benefit of U S.

Provi si oD 2Pevee8d12 Appl i cation No. 61/141, 696, fil ed Detemiseoi8he962008, t he
di scl osure of which is incorporated by reference hereininits entirety.
Technical Field This disclosure relates to | apping carriers and nethods of

| appi ng i ncl udi ng net hods using such carriers. Background A need often
arises to grind or polishdbharpprCAREas FOIE DAFPINS K- shaped articl es,
e.g., silicon wafers, sapphite disks, optical elenents, glass or alum num
substrates for nmagneti DAMFJHGDSWF MAKINEAANIUSING such that the two
maj or surfaces are both parallel and free fromsignificant scratches. Such

grindi ng or polishing opearadss Reerefdd T&Relded ﬂpPh@atfo%t e of material renoval
and final surface finish,“nay be referred to colTectrvely as lapping. A
t ypiTal machi nehisigepdicaioon ¢laimisshe hepefihef Wiss Reovisienal detent Sppleaapen posed
pl atens r cti. v i SPAS an nder one. or more of the disks, so
Phat “oppdar g 4 Pl AieRBERE. AV LG ERRG P ORRisRE MG Rp Qe P roRieiS
si mul t anaRush ¥n itdditeeyver, the | appi ng machi ne 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
exanpl e, the |appi ng machi ne may diechnicabtFiekk an outer ring gear, disposed
around an out ey, .perinpher f e platens, and an inner gear hat projects
thriligh”a nol o HeRreL TRy le Bt LHE s AT PR Erp BB b e have o
t oot hed ahétBsdsnsinguek Yarriéhi ch 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 exanple, thus causes the
carrier to rotate globally around tBackgrownd gear, and about an axis of the
ek -ngTBr/Tg'C ﬁz{i"ﬁ'%éfdvﬁq%earﬁ@s”t%fg%%ﬁr%an%f 1dtMorRHiB%s SuctPhs 9 Alged hides,

15 e.g., silicon wafers, sapphire disks, optical elements, glass or aluminum substrates for

magnetic recording devices, and the like, such that the two major surfaces are both parallel
and free from significant scratches. Such grinding or polishing operations, differing in the
rate of material removal and final surface finish, may be referred to collectively as
lapping. A typical machine used for finishing the disks includes two superposed platens

20 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

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

30 of the carrier.

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
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polish the surfaces of the platens using a | apping technique, prior to the
pol i shing machi ne being shipped to the end user. It is conventionally

bel i eved wbabiwdresikappi ng t echni queprovi des t he pl at ens Pairtus2@9mnedeat i vel y
flat and planar surface suitable for nost polishing operations. To polish

t he workpi eces, a polishing slurry is provided on a surface of the disks.
The platens are brought together to exert a predeterm ned pressure upon the
wor kpi ecasoviderdthe platens pyithed ielaivalyvilat Ripd Bley syfface phitabledor mpstpobblingr i zi ng,
pol i shin ! I, KyEV I : [ . fixed
Dbr asi ve SETofl P bOR e W AT e SR P DIBIREBR n REEN e |V
been enpldiysdTlioplaeduse bidight eigatheetocnsits pradttdrivenc@igeenp@nybnghaunpr oduct i ve

tinme associated with periodic dressing of the platens to the necessary
degree of VKBRS %ncgﬁha C%ﬁrwérwqrgplems G Lotatgd it @rpei%}@é‘ﬁm@bg‘&s@@& atnﬁéﬁ

duriqg t hﬁinﬁﬂ!gitﬁ@hﬂﬂlc@g oﬂh@%r%iéd@.i %E%g??‘ﬂgal a%rasw%aatﬁiél&eﬁggfgg@o@ér the

carriers tendto wear prenmaturely. the teeth can e SO worn
t hat t heythewbtkisheafaces 6f the platdnk davabachemplagad$o ngluthmalnégpnegeasscinidne t o
becone i erative .(i.e., .a . so-called.m d-cycle crash).. w ll be

oot oo anBastSinigyiby b R BRSNSl pol Rt adh SRobipe O irig ™ P o 1 s
desi rabl ahe Mce@YLlogréd 6F fLidse akd &pMamrifyequi re that the polishing nmachine
be renoved from service for an extended ‘period of time, thus reducing

t hr oughput andt hasciughei iegn phssradshatahuriop drcapalishing oSglwmundigksséarexampisr obl ens
have, bee ount er when usi fixed abrasi i ual - sided | apping
P cac nmane Hebahe P Sl e B AR P, e, P e 5P A8

appl i cations. carr pressure

and rel atwora thattheynvidlsshos off #omwhé Bartibe chapi the 1pphagasschirsy Meedd cal
pol i shing can occur. Asymmetrijcal polishing. is when one or npre polishing
char act erlperariyve (sgehsersalipdrpigrasle arasvap Wikbe appiedaisdt singgdhe FHESbet ween

t he upper . ¢ : 1.eG¢ i I When
using a #?iE%L§%§a§£€%+a¥ﬁﬂ%@%ﬁ%@%@ﬂ g@kgggﬁgﬁgﬁbﬁﬁﬁyggC?%hﬁﬁébﬂﬁi ?ﬁg of
t he fi xedhapolashingeminhind s eoobat froml setvitdhfer emexterded periodddiitneothus o dul |1 ng
of the abrasive, a econg. roblenbassociated,mﬁth contact between the
abr b3i ve TSRS BTQUEPPYiANdjincreasedle Gost QEAPCTYoNShe carrier. Carrier wear may
make the carriers so thin that they are not usabl e because of bendi ng or
tearing. Current solutions to the pr f dulling of fixed abrasives by
carrier materials M

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
20 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
25 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.
Current solutions to the problem of dulling of fixed abrasives by carrier materials
and the resulting asymmetrical polishing performance include periodic conditioning of the
30 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 has been affected
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and the resulting asymetrical polishing performance include periodic
conditioning of the fixed abrasive and the use of alternative carrier

mat er i al swoRaro/atgsieondi ti oni ng of the fixed abrasive, aPsEasSaeIaN6casi ve is
brought into contact with the fixed abrasive under |oad and relative notion
to wear away the portion of the fixed abrasive that has been affectedby the
carrier material. This technique relies on consum ng the fixed abrasive to
conpensatty theearfigemgiegph deitis sehiguselicpon @%u@a}grth@glxed phraeye Wbr asi ve

interacti ' 3 Y Lt L Qi ces the
number of e C i e Balon B APO ARl (et - FROFLR AT, B AR e L i i
t he maxi Monsuaingahefixthabradivaby vendatidnind edudds ehd ahigdriod ok lpigues das san
t hr oughput because of the addi.tional. process. step (conditioning) .is also
undesi r b theeeroi Wik aREtshcorach may digih PN qgé%e Herd cBHEFt i oni ng
to ashi evecodRtioh #bhidcRAdhbl AR 8Scaul et S Sadfioftl bRIBAIAR ERIifibERe)

'y teri al uch as

materials has typica I nvol usi ng polyneric

phenol i css also @pdesirelslet tn seypd msen¢diefistdaibmsessstiditregt scedfcorditiosied té 0 pr oduce
carriers. Fince the carriger nmust be as thin as or thinner than the

wor kpi ecd<Pi5Vai dsWLlRidSNsStis | appi ng of both surfaces, there are linits

on the overal ITHcs6 bn@EEn@fvelddRics fatdriils ha\é\!wicatltyemmrvg@ﬁﬁﬁ@ol%@ﬁaﬁ thin
(up to about 1mmthickness) and large in dianetér (e.g., at |east about 150

m) the onatetids suakeed@henadivs poeyaxegsite rephacerthastainivss sads pien idedie broadu¢or use,

e.g bendi ng. causes a md-cycle crash or, .t he workpi eces tq be broken.
BN e SR e e 2pe pRY RSt i BT MBS fiofhor ease ¢ he

modul us afimtileeped Mﬁiﬁih% of bathsuficelBtheiciagd BmitkioeeadverdlnBicgh&s 9f fieber s can
al so cause a dulling of fixed abrasive. It has been found that coating or

| ami nat i rfgrTproMEean; the Wiorkpagess becomegBinyip fo abayt 4 g thiglgsasmddaepief erably a

ur et hane f.esi i CEeS..: I: i he
dusl  bendiTLer e d AR T Bl EGRIRS pdTR pAFeLE al Al eIt
articl es tam@exiblectiot asede gg behdng cdse0d niidreydacakleor the vaskpiéas t@be blokasi ve
dul ling al sq be a problemin single-sided | appi.ng operations, me
_enbb%li rrenrﬁ%erdf“n Heng ﬁ%’“’é?{ﬁl?%wc 3¢ BdRE é?lFlF‘é‘?l% u??ﬁi_ RAREFASE e 1@8‘3{%%2}5@? | ayer
'S pr ese%lﬁﬂéﬁ/c QRridBatSU1§ 206 weler! fAE oRRS Hb&S HAISH HRRPL AGIThelIFixalr asi ve
surface of the lapping nachine. In ong aspect, the dlsclosur§ relates to a

| appi ng cdrasiver conprising a base carrier
It has been found that coating or laminating protective layers of a polymer, in some
embodiments preferably a urethane resin, on the working surfaces of a metal carrier

20 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.

25 In one aspect, the disclosure relates to a 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 circumference of said aperture is defined by a third
surface of the base carrier, and further wherein at least a portion of the first major surface

30 or at least a portion of cach of the first and the second major surfaces comprises a
polymeric region, said polymeric region comprising at least the following adhesion

promoting layers:



having a first major surface, a second major surface and at | east one
aperture for holding a workpiece, said aperture extending fromthe first
maj or surwacelwdiszagh t he base carrier to the second najpoT/UsaedAcE72 Wher ei n
the circunference of said aperture is defined by a third surface of the
base carrier, and further wherein at |least a portion of the first major
surface or at |east a portion of each of the first and the second maj or
surfaces conprBses %PTEBELIAEY] whereigithaprigigy @ygyoiopmssecatieagt o Adnpri si ng at
| east the foII@%ﬁgg”%gg%§5%BV&%gﬂg i.ng layers:(a) a priner |ayer, wherein
t he primer Iaf@r conprises at [east one of a phenolic resin or a novol ac
resin, (b) a t(bp | ayslageladjoining thdyerired [asadr, Whgrein, thoie tagencdnyerises &t | ayer
conpri ses at | east one of an am no-functional epoxy resin or a .

hydr oxyl - f unctifshane %tffés@,wlfl%-sfw&ﬁtwaﬂcfpm IS AMRF Oy HIURFEPN EPETINTRE: t he
tie 4§ayer on a,gide opposite the primer |ayer, wherein the polyneric |ayer
conpri ses an isocyanate-functional polyner. In sonme exenplary enbodi nents,
bot h the first(cand aspdpneinhyaradsining tcesticbypransesitdheppsity therpronardgicon. | n

ot her exenpl ary, enbodi nents, at | east.a portion of. the third surface
conpr i ses ¢ he WSy RER BT Bgs Ryl GIkisE s Bt Sl o ary

enbodi ments, t1RQoRRIReRplaFy &hbdMBHts SR%h 1HRt Rt andlsé®nd ndjbd @efapgl yner, or
ceramic. In further exenplary enbodi nents, the prinmer |ayer conprises a

novol ac raesipise glegwlyderfaisgion. dapdehoicnmpbyglcabodimgints, atleast eportionmfdhac

resin, a . pol,yhydroxyphenaql endcapped novol ac _.r.esi r _conbi nati ons t hereof.
g VN (Rt eI AR S RN S G s

sel ect ed dnitdirders, e5Obasp bl bempresh eta, gl@@pﬁllwyﬁtn@hblq of &Shmic. a
pol yhydroxy phenolic resin, a hydroxythi ophenol phenolic resin, a polythiol
phenol i ¢ resi AN fgithe sxenplan spRodimersdhe pipce By egonmpBisesERYYacdeEner r ed

enbodi ne i I i hem cal | e of the
base. car rrEregiorhs i BEliad fefi BeEA ok RORERE o bR iR Gior
enbodi nenindcapphéndvedad @yiar ol @ontiieatioastheyedfo hdend excatpldre asibodinenos tHeche

P | oyer St pelierle ool nsidl  onelprorplary sregdlres,
resin is @cpAldreliNebdIORNAloBPORMoliERlsTh, a h)doRYth@PRenol phenolic resin, a
polythiol phenolic resin, or combinations thereof. In certain presently preferred
embodiments, the primer layer is chemically bonded to at least one of the base carrier or
the tie layer. In additional presently preferred embodiments, the tie layer is chemically
20 bonded to at least one of the primer layer or the polymeric layer.

In additional exemplary embodiments, the at least one amino-functional epoxy
resin or hydroxyl-functional epoxy resin is a poly-functional epoxy resin. In certain
additional exemplary embodiments, the isocyanate-functional polymer comprises a
poly-functional urethane polymer. In particular exemplary embodiments, the isocyanate-

25 functional polymer comprises a crosslinked urethane polymer.

In additional exemplary embodiments, the polymeric region or layer comprises a
polymeric coating or a laminated polymeric film. In other exemplary embodiments, at
least one of the primer layer, the tie layer, or the polymeric layer comprises a dried and
cured film. In certain exemplary embodiments, the polymeric region or layer has a work

30 to failure of at least about 15 Joules. In particular exemplary embodiments, the polymeric
region or layer includes a thermoset polymer, a thermoplastic polymer, a thermoset

polyurethane, a thermoplastic polyurethane, or a combination thereof.
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addi ti onal exenplary enbodi nents, the isocyanate-functional polyner

conpri ses a poly-functional urethane polyner. In particular exenplary
enbodi merwe,20tig83tgocyanat ef uncti onal pol ymer conpri sesPaTarse@slossked

uret hane polyner. In additional exenplary enbodi nents, the polyneric region
or |ayer conprises a polyneric coating or a |lamnated polyneric film In

ot her exenpl ary enbodi nents, at |east one of the priner layer, the tie

| ayer, or the Ipangihersspestatiie disslompicirelatss o ypictwdphdprpineatsifithen | n certain

exenpl ar j LG 1an: e k to fail
R T e L T G Lt b
pol ynmeri c regi(an orprbayrig a doeblecededdapping maskihe patiygere oppdsterappipast i ¢

pol ymer, a thernpset polyurethane,. a thernoplastic polyurethane, or a
conbi nati on tﬁélgg?ﬂs.qrﬁsﬁ}?rgq'ﬁé?fggb‘@éﬁ}ac W& di scl osure relates to a nethod

of lapping usigg trgjt‘f‘%ﬁg{?%%@'@&ﬁéﬂ e %)?H{%'a%'o?é 4&dri doggoln?ﬁ{sﬁﬂ d ba

enbodi nents, the onprising: (a) providing e- sl ded Isgppi ng
machi ne havi ngratnwr hepipg sdustiragpr swyfaseiraf secesl majoaswsiacgled ai lded ohappi ng
machi ne; (b) providi the carrjer of .gn f the abovye descripti.ons,
Compr i si ng a BREBUEPThalie i drlpiscs pyid ety - Gudipe B B S W) or
surface and atgyl@asthrRe (RPBSsE Yhict & thh 9dhAthaforVarkR, @G8rciSaled aperture
extending fromthe first major surface through the base carrier to the

second maj or suichmderenagted seidmpeitere ¢4 dadinefl by enbied srfasgiodl thegwase earaet, endlef | ned

by third sur e of t.he base carri nd furth wherein at J.east a
oL o of ¢ nduftfis i RASS SRR G ing ARS plafbr ke Sl Rl HloriSER | b

first and the «aelgconticmjt@nd $Ms‘ea@rﬁism@j@ﬂmr'fa&e§ccan1ﬁﬁ3eyHﬁbl’yﬁwﬁegégmm, saii d

pol ymeric region conprising at | east the foll owi ng adhesi on pronoting
layers: (1) a Robymeic regipacomprgingiahlopsdhgfollgwing aégléw?lo%aw&qt@@éa}e?@sw east one
of a phenolic resi r resin: . i - adl.QLnj e
prinmer |ayer, vvhergilg tﬂae& ﬁ{ @Jl a?’e‘rgﬁé(:rtg)lr’lrlptéigére@el;fta%ljeas %gsgitg%éggﬁ& i

am no-functional epdeyolicassin o0k navbiydrasiyl f uncti onal epoxy resin; and (3) a

polymeric layer adjQining.the tie.layer on a side opposjte the prinmer
|ayﬁ$, wherein the <§z>| y G By rapdiqinigg Mg pramer layer %@9%5? B¢ (AE% i onal

comprises at least one of an amino-functional epoxy resin or a hydroxyl-
functional epoxy resin; and
3) a polymeric layer adjoining the tie layer on a side opposite the
primer layer, wherein the polymeric layer comprises an isocyanate-

20 functional polymer;

(©) providing a workpiece;

(d) inserting the workpiece into the aperture;

(e) inserting the carrier into the lapping machine;

() providing relative motion between the workpiece and the lapping surface

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

(g)  removing at least a portion of the workpiece.

In some exemplary embodiments, a working fluid is provided at the interface
between the workpiece and the lapping surfaces, optionally wherein the working fluid
comprises abrasive particles. In certain exemplary embodiments, the lapping machine is a

30 double-sided lapping machine having two opposed lapping surfaces and further
comprising providing relative motion between the workpiece and the two opposed lapping

surfaces while maintaining contact between the lapping surfaces and the workpiece. In
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polymer; (c) providing a workpiece; (d) inserting the workpiece into the
aperture; (e) inserting the carrier into the |apping machine; (f) providing
rel ati ve wotzoov7eaEeween t he wor kpi ece and the | appi ng secfraseoosiosdee2

mai nt ai ni ng contact between the | apping surface and the workpiece; and (Q)
removing at |east a portion of the workpiece. In sone exenplary

enbodi nents, a working fluid is provided at the interface between the

wor kpi ec othg ¢ xemBlanagpbotiments £ 4 desst ortspxﬂtlamta\rq gppRERst lapring Rerfagss kemMprises ui d

conpri ses, tﬁPereZ;ﬁ#&% siGiHl &%yghfeg ﬁ!lcegi &)‘?Esﬁﬁe} e'ﬂ?hﬁ{ ;E@.g% Q%ﬁ#bl%du%%hﬁsg' appi ng

machine is a e- sl aV|ng
surfaces th@dlrédddimsloﬁﬂmkﬂﬁed’l @ixaat-ak/nasilva grtrced @niprBedrdibinond patickeand/be
wor kpi ece a d the posed | appi surfaces whil e | nt ai ni ng cont act

o]
bet ween ﬂgg MEEHEh SI%Q§P$ Heabindery Thi 1%8?%46?‘%1@%1&01 THBPHEPCRRetiptaargne 0
enmbogli ms%étw@ﬁpal%"g@‘ffggﬁﬁgggfa&%o M%egggg&qusl appi ng surfaces conprises a

t hr ee-di nensi o , f1 xed-a Ive article. In further exenplary
enbodi nent s, tlhect dnogheer dspeet) sheodisdlosurenci atesad a rmth@ctleiémalaag veoaed laphmg

conpri ses d| anmond .particles and/ or aggl omerates disposed in a binder. In
addi t i onaﬂa“éqéﬂﬁlpléi?‘{} Senmbodi nents, at |east one of the two opposed | apping

surfaces conpriges J)Q@‘lflhﬁitg al@@é;eadler NRAing2REshBlhjR SR, a t&8nd hfdrREHER
relates to a nethod of naking a coated 1apping carrier conprising: (a)

provi di ng a bawd atkesticar ah@tmrﬁéordmdmg@ vmlfmcess.mdl awurgegembmifrmjtbq:

Sur ﬁce and atﬁI‘l el’falgtrourll‘ ac rt?l Ib SC ca I‘ S Oon rgael(r:semfasalw ?"lgrture
exte dlngfromFth IPT P %18?‘% ur Pace frrlﬁ' F?’u dbslg carrier 1ot he
second maj or sH¢ tiaaenfenes ef aid di}ﬁrt@tdl@dﬁﬁﬁé’daﬁﬁz‘;‘th@tﬂ safhét GMRE baseatrer,def i ned
by a third surface of the base carrier; (b) applying a priner |ayer to at

| east one surfAte cPPiRE %a@@e@awrt@ratfe@ﬁ@p@ﬁwf%q@@ 9 e cargige WicEDr i ses
at |east one qf, ﬁﬂ@QISfrayéﬂ c%nf ﬁbé‘at% sBoly @ceén@?éfe n dr@nodRRL¥NE @ tie

| ayer adj oi ni ng a er, Wherei n t ayer conprises at | east
one of an am ro) f urpplyonad tlep@xyadj@.mnlg the pﬁrnbykdymwherfeumhb tio@ler epoxy

' eSiISn; and comprises at least one of an amino-functional epoxy resin or a hydroxyl-functional

epoxy resin; and

(d) applying a polymeric layer adjoining the tie layer, wherein the polymeric

layer comprises an isocyanate-functional polymer.

In certain embodiments, at least one of the primer layer, the tie layer or the

20 polymeric layer is applied from an organic solvent. In some exemplary embodiments, the
method further comprises heating at least one of the primer layer, the tie layer or the
polymeric layer to remove at least a portion of the organic solvent. In some presently
preferred embodiments, at least one of the primer layer, the tie layer or the polymeric layer
is applied by spray coating. In other exemplary embodiments, the polymeric layer is

25 applied by laminating a polymeric film comprising the isocyanate-functional polymer to
the tie layer.

In further exemplary embodiments, the primer layer, the tie layer and the
polymeric layer are applied on at least a portion of both major surfaces. In some
exemplary embodiments, the primer layer, the tie layer and the polymeric layer are applied

30 on substantially the entire major surface of at least one major surface. In additional
exemplary embodiments, the primer layer, the tie layer and the polymeric layer are applied

to the entire major surface of both major surfaces.
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(d) applying a polyneric |layer adjoining the tie |ayer, wherein the
polynmeric | ayer conprises an isocyanate-functional polyner. In certain
enbodi mrerwe,20a0788ast one of the priner layer, the tie Payars2am9/0696a2
polynmeric layer is applied froman organic solvent. In some exenplary
enbodi nents, the nethod further conprises heating at | east one of the
primer Iayer the tie layer or the polyneric |layer to renove at | east a

portion of thén@d@l&ﬁn@ cxpmplapt cmbedimgnis, tbe s &yt i heafatly eepctododll #ent s, at
| east onq.nf oS 06rRL| gﬂﬁa a% 5”{‘%1@ y}n'eﬁc Ffln%f f %rt&?l!a\f@%rh lakPYer 1s
I n enpodl nents,

applied by spray co r-’exenp ol yneric
| ayer is earﬂmidlrﬁdlt@yhd mﬂapatls olgeraicpldy waetbd mtlhiHolth o mpinics l4ygr arkethe
i socyanat e-functjonal pol ymer tq t he tle | ayer. I n further exenpl ar

enbodi merRo&yMerHalays; A%Perr% gremplpry qmbed rra%% R P Y5 I CORBFIPES 4 wefacar e
appl 4 ed Qr@srﬁ‘tselb@c@@ Frofh é)&'iéc'hgf‘n&/folagqgﬁn rﬁadr9§ol ﬁb’&cﬁ@&%ﬁn é?ol 9%1?8 _Rb1ary

enbodi nents, the priner |ayer, ti€ layer and the pofy ayer are
applied cmdsaplpsdi aoalad feyint btecoaﬁnmat@nsrﬁ]emofshrsfoammemmm keededinmnés, thej or

f o diti l. th | the t
ayer and"UNE 16t SREPTESF YBrOle B AT ERTPE! 4 HEURE PGt b G ace. o

bot h maj gihepslid RGBSa b&zﬁgﬁtﬁbiy mbh@i@fﬂoh@zam@mmijhemtpﬁen&megmeh layer is

chemcally reacted wt |'east one of e primer |ayer or the polyneric
layer. | rpodyimel pleanolie wdsar, oeﬁmmamqnséh@@mﬁ e Rers¢ paihieulel examery | s

che cal l act ¢ d W ayer and th ayer. In
cor [0 n SHURAERGE A drEht A BB Rhal ] s oA BRI IRIRG B oo n
selectedIéﬁ@mg@pagﬂemh@hmn@ngagnfeS|n a cresol novolac resin, a
polyhydroxyphenolendcapped novol ac reS|n or combi nations thereof. In sone

exenpl ary enbdaicriingdditinaalsrpmalary epee dipghiprthe secypngiecisriaial palymcs el ect ed
froma crg SQQ‘;?&% Jﬁn&l% thre aﬂe OQ%IHQPEIPI 'ahf‘cufa?ﬁadlno&l IBQ%%IE%& oxy

phenolic re roxyt hi ophen enoli'c resin, phenol i c
resin, omnﬁmmbnﬂainmﬂSO@hﬁmedinakmab@mﬁn@amhumméﬁamﬁxémphamyﬂﬁmbodinents,

the t Iea t on am no-fungti gnal epoxy resin or d 0 funct epoxy
resth is R Yoty - TG RCY ST ﬁ@ﬁts%yﬂ PRIYIIT hish I 30ME R %ﬁ@?%$<ﬂ1\apﬁ<é93ﬁ§1rar y
e”bOd'”Eﬂﬁ%tk%ﬁ%bbé@@%%ﬁﬁ%ehiHﬁ@&f&&ﬁik99%M%E&n&%ﬂpﬁb%%%ﬂ%ﬁgﬁﬁ%ﬁUnCt'Ona
uret hane polynmer. I'n particular addltlona exenpl ary

comprises a thermoset polymer, a thermoplastic polymer, a thermoset polyurethane, a
thermoplastic polyurethane, or a combination thereof. In additional exemplary
embodiments, at least one of the primer layer, the tie layer, or the polymeric layer

20 comprises a dried and cured film.

Various aspects and advantages of exemplary embodiments of the presently
disclosed invention have been summarized. The above Summary is not intended to
describe each illustrated embodiment or every implementation of the presently disclosed
invention. The Drawings and the Detailed Description that follow more particularly

25 exemplify certain preferred embodiments using the principles disclosed herein.



enbodi nents, the isocyanate-functional polyner conprises a crosslinked

ur et hane pol yner. The isocyanate-functional polynmer has, in sone

enbodi nerwe,20m/0m8312 to failure of at |east about 15 JoulPes/uskovdiosasvher
exenpl ary enbodi nents, the polymeric |ayer conprises a thernoset polyner, a
t her nopl astic polynmer, a thernoset pol yurethane, a thernoplastic

pol yurethane, or a conbination thereof. In additional exenplary

enbodi ments, at |east one oBriehPesgrintion ofthePrawigstje | ayer, or the

pol ymeric |ay i i r i i t,s and
advant ages ofq%?%ﬁ%?gfgﬁéﬁﬁ%%%ﬂgﬂ?%B%F§¥Hgg%%%ég% ﬂﬁ%%fgépgggggéﬁvention
have beencformeatod thedppchded fipones, Wdwreiary i s not intended to describe each
illustrated ermhodi nent or every inplenentation of the presently disclosed

i nvention. The B A ha s OskRICIHATIE AT EE R80T ?Wpéﬁyteﬁglpalr%qmt BWq‘ﬁor e

part4 cul aybynexelipldLy certain preferred enbodi ments using the principles
di scl ose erein.Brief Description of the Draw ngs Exenpl ary enbodi nents of
t he present dilsglresa e 2arne fantidlvestiode st wotkepitcaicatmersafsefud mteoubie-sided appended

figures, wherein: Figure 1 is rkpi ece carrjer according to one
exempl at yARBBHREIRE Br it SrBedRENRiobi gt aeat SpeiGties 2a - 2e are partial
sections of workpiece carriers useful in double-sided |apping according to

various enbodi ments of the presepiaflidpeQsHitfon Detai l ed Description Flat,
si ngl e-si ded | appi ng of substrarég—r§—a—pT% S that has been used for

yeat® in el ectilamsiogleasnttddaipeng ofuibstratésas a pracebsthaisted been gyed dor yaady ior
polish on f the jor. surf.aces. of vari ety of r kpi s, for exanple,
ol ass or Srstapicrad StinguaEy il e ntinhmat ot il Wi hs,
sem conduftaQlaridgf Fwork $i8ERMos cx SRARMBNIIER or BREd] Gddks @bRINBRUBstradRdot he like. It
is generally desSirable to achieve high degrees of both flatness and

uni f or ni trpagsketie hicokdmeseoatings daniconduatar waierspeasgraicy sagpBing. foatieal iclomasks, Such
single-sid I i machij,nes.. use .a varjiety of abrasive features or
sur Paces SO0 ARD " B SRGAD SRy B 3Ry R FeePlor MRk Gl UE e

wor kpi ecaniforiiigy 8f thivkaecdsiin atddi€ioh Rathe ipgefbir@lgifact fihidh C SutlaghglMstideda

lapping machines may use a variety of abrasive features or surfaces depending upon the

characteristics desired.

In general, the workpiece is held in a fixture that is brought into contact with a

platen under a specified load. The workpiece/fixture combination and the platen are then
20 set into relative motion to achieve the desired amount of material removal. The

workpiece/fixture combination may be rotating (due to friction or driven by a motor) or

stationary. The platen may be rotation or stationary depending on the motion of the

workpiece/fixture combination. The workpiece/fixture combination can also be moved

laterally with respect to the rotating platen in order to facilitate both uniform removal of
25 the workpiece and uniform wear of the platen.

The platen 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

30 Tile has been applied to the surface of the platen to provide the abrasive action.
Flat, double-sided lapping of substrates is becoming increasingly common in

electronics and other industries. It is used to simultancously grind and/or polish both
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pl aten under a specified |oad. The workpi ece/fixture conbination and the
platen are then set into relative notion to achieve the desired anount of
mat eri al wermwal7s31Zhe wor kpi ece/ fi xture conbi nati on nay Pog/usetansyg2 (due to
friction or driven by a notor) or stationary. The platen may be rotation or
stationary depending on the notion of the workpiece/fixture conbi nation.
The wor kpi ece/fixture conbi nation can al so be noved laterally with respect
to the ronaet wfaseseafenvaristyorideerkpiscesatar icxergple. gatsrorumatalslivhs usedbasal of t he

s | ' LR icated f
oDt 20 A L] ALl Sy TR QLER, Ty B fhricored from
Al t er nat iopeicyl, cldrhays, any thedikei it isdendrally dustriiblnso adti¢vai ngindegabrsas buth

particles, often dianonds or. other syperabrasives, enhedded in a rigid
matrix. NSRS é%mlfwywémlﬁ?@as &Oait?rélwr%ﬁeegpdﬂ%%%%ha&u\% article,

suchs as  WohBRAGd I PhaFROMnd] hey s DERR GRREIGL faulde: sutlace of the

platen to provide t brasive action. Flat, doubl e-sided | appi ng of

subst r at ekpemslilecmm thg charecteagicndésyred ot nppar aed otarphites raadbot her
industries, .It is used to sinultaneously.grind and/or | i sh bot hnaj or

U f aces Tgrisaieifortan corTuibp R ceta puret s B hReesBTsh Ter al i sk used
as substrates A@miBARetHG mBCRY H&é&wﬁl@@ﬁﬂt&ﬁ%enﬁﬁfﬂ%?%_ﬁhi@é Prtivied, @ften

ceram c, sapphire, optical el'enents, and the |ike. 1t is generally

desi r abl eliamondsior ether hinghabrasgres egmldddpdinne figidimays. Nrode tasehtty afexiured

t hi ckness, in addition.to the.pref.erred, surf.ace,fhhnish..-Such doubl e;.sided
| apbing naiehi AR 18 W BTG fonRY ThRG Dl iPatiin fingu e

dependi ngo gpurfabeoftihahaedBd ptovide tHeshraside ackida. upper and | ower pl atens may
be fabricated fromor covered with a material suitable for slurry-based

pol i shing. Al t\eaipas icyanplart gelodimenty ef thicdisstosyictwillgept desedbrdayidh ng
abr asi ve EL LG I8 @g[}? SEQ ﬁ,e ADEASEL Ve tgna(g in a
rigid natp%?tx%u r%grerng%:eonp?y 9 ggt urgenélg%1 rerené- gligﬁ%ngs){)ongké e1‘%?1)1( d g gsgesi ve
articl e, isugiioasnajrtalzaat (drivus Biodifiradods drel ditemtibeewithpytldepaltihg fiohethsur f ace
of the platens to praqvide the abrasiye action. Various exenplary
enbbli merP¥itgnd ?We(ﬂ%g& Gaipursui Ao felyelt el ciupdersied N3hat i cul ar
ref er ence iR dtdiéntOb Ak PES ent XG0T REYn RIARGH hAX&RE & 0 1ih1&) RIBS ?cﬂfo'v&fn%j' scl osed
invention may take on various nodifications and alterations wthou
depar t i ngleberdredtcRemplpiy ¢rib@haicsts.dpe isatb belvenid bl bysthe Emitagewrset foglhyin it i s
to be und[ﬁr stood that the
¢ claimsand any equivalents thereof.
Figure 1 illustrates a typical workpiece carrier for flat, dual side polishing or
20 grinding. The workpiece is inserted into an aperture 22 in a carrier 20 which bears
teeth 24 around the perimeter. The circumference of aperture 22 is defined by the surface
arca of the single support associated with the support thickness. In some instances, the
circumference of the aperture in the support is fabricated to be larger and may be of a
different shape than the required circumference and shape to hold a workpiece. An insert,
25 having a second aperture of the desired circumference and shape to facilitate holding of
the workpiece, may then be mounted in the support aperture.
Any known insert can be used, ¢.g., those described in U.S. Patent No. 6,419,555.
The insert typically comprises a different material from that of the support. The carrier
teeth engage corresponding teeth or pins (not shown) disposed around an outer periphery
30 of the platens, and an inner gear, sometimes referred to as a sun gear, that projects through

a hole formed in a center of the platens. The carriers can then have a toothed outer

periphery, which engages with the teeth or pins of the outer ring gear and the teeth or pins

9.



enbodi ments of the presently disclosed invention are not to be limted to
the foll owi ng descri bed exenplary enbodi nents, but is to be controlled by
the |im twoizore7882 forth in the clains and any equi val entrastéenes’2 Fi gure
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

whi ch bears teeth 24 around the perineter. The circunference of aperture 22
i s defi nef thy/inperezogr Refebomplethe ginet Bear 4né grisT 8ems oPRPosEe diE¢dioas fof t h t he

he. supportF R T Rer B RERE okt el G LSRR ind MEAPRERLNC, 0

t he requidfelt eirfieurGaerianaBoantbs agnct oo hohtd aBomarigee asng Asun geenhd ahavi ng
a second aperture of the desired circunference and shape tqo facilitate

hol di ng d & fanweHKbMa 80V thename JEcrAirRie at iHCIRESRSEpp dF eV Epért ure.  Any
Known i NSRL L6900 P8 clde86bctibn g?r’re%gﬁ’ﬁﬁ% HeSelibPRIA 0 Fiure 1 B8% BiefNP10 of

6,419, 555. The I1nsert typically conprTses a different material fromthat of
t he suppdht¢ priditeet whrchicensisteef hsieglgagepartn.cebpendirmg 14 2eypicaly petasfanot

hown) di sed ar ound an ter ri phe of the platens,. and an.i nner
oo <o ERRRe dn R s e B SR o oS os PPt prish g s el o
formed i nodma@nbederghict he platens. The carriers can then have a toothed

outer periphery, which engages with the teeth or pins of the outer ring
gear and the tlaguh 2brs Plusggivetaieny axemplegaambodonentioda sozlasided ¢patad gear and
out gear._in posit.e direction for.exanple, thus causes the carrier to
ot 1 o gt O 8PRhHng haicutrts’ 112 ap DGR stre miSYRESE g B eE Bildrer

Carri ers satfaee ©allushated esitgagll tHe@ppoditti®pab@bior surfdcahely digiiagvélysdn gear and
a ring gear, which may nove in the sanme direction but at different speeds.
Fi gure 2addgionplly,Be psed) ¢ olymesic gogian capppuisingatdenst Bsdelieiving adbesidict i on A- A

of Figur . r A . R B gl [: S; i ngle
support, %Irc}%l-f}{m gg%rsé%?ff?'eea%%gl?{e? 3(1 B’iB {: !aﬁ §g)rn%t€%&%§rl%%:a dl"éﬂg"? ﬁl?gqr%n%ler tain
exenpl ar ylagriiad;) andrit pa pélhmehadsycc Ar4 adgoinimgythe terayesen gkids sppdsitt tled pol yner,
or ram c, Figur bis.illustrative of one exenplary enbodi nent of a

Si nfﬁee- sini%eré@aﬁfia&aaher?lgﬁh%m%%%w%ﬁ “r‘?&lpélé%alblé?‘maé?te%@t@ﬁ@ bearing on

one naj orpodithéraqk e b INETt iR ALedHY" igx%‘ 2bSthk %b}&%{eﬁrﬁtr@gon al dhbeuagh the
opposi te upper major surface may altérnatively or "additionally be used) a
pol ymer i covegamsubstentllysthegntat nagarsturfabeof the basei cagicadh2slmosome exemplary
embodiments, the circumference of aperture 22 (Figure 1) is defined by the surface area of
the single support associated with the support thickness, and at least a portion of this third
20 surface may additionally comprise the polymeric region.

Figure 2c¢ is illustrative of an alternative exemplary embodiment of a double-sided
coated carrier 110’ in which the base carrier 112 bears on both major surfaces a polymeric
region comprising at least the following adhesion promoting layers: (a) a primer layer
116; (b) a tie layer 115 adjoining the primer layer 116; and (c) a polymeric layer 114

25 adjoining the tie layer on a side opposite the primer layer 116, wherein the polymeric layer
comprises an isocyanate-functional polymer. In the embodiment illustrated by Figure 2c,
the polymeric region is again shown covering substantially the entire major surface of the
base carrier 112. In some exemplary embodiments, the circumference of aperture 22
(Figure 1) is defined by the surface area of the single support associated with the support

30 thickness, and at least a portion of this third surface may additionally comprise the

polymeric region.
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pronoting layers (APL): (a) a primer layer 116; (b) a tie layer 115
adjoining the priner layer 116; and (c) a polyneric |ayer 114 adjoining the
tie | ayerwonow/ssxle opposite the prinmer |ayer 116, wher @Ch/ush@9opeteyneri c
| ayer conprises an isocyanate-functional polynmer. In the enbodi nent
illustrated by Figure 2b, the polyneric region is shown covering
substantially the entire major surface of the base carrier 112. In sone
exenpl ary embdtgwerdds illupgateicrad gntberetteanagy e spannlaryenpmdimeny of 8 deybles
defi ned r e - [ - r i af -t he
suppor t (i cieas Ry eh 1 ta Bty e he Bhhei S TP REArs BB Bkl b
addi ti ongldlymatanpeiodeotipeising lay eegtitice fodlgiviny adhegion pradaoting laydraistay at i ve of an
alternative exenpl ary enbodi nent_of .a.doubl e-sided coated carrjer 110" in
whi ch t he B daehr 1h:p) 4 i ?%?8%1} B %{imﬁBltgHH?rﬁ‘j“%‘Fr Lyt Hoetnd(cpary regi on
conpg i si nguat) 1heaginid el RMAY bR tRE BARLE RYel AXCHRcrclPhe@ PIi MEr
| ayer 116?y(b) a&?fg aﬁer f%% adfggﬁﬁﬁg t he grinergfayer 1?%; aﬁd (c) a
pol yner i oolyayetc laget cadjpoiser angsaedyendte-furicigral potynsers ilbevespp osiht @xethplapr i mer
| ayer 116, erein_.the pol ric |ayer rises i.S0C at e-functi onal
ol yrrer - LR Ao AP Fbged g BRI BTaady RREAD PhepiBs eqr on
i's agai n oW &RMEYdrN94 SHRaE AR joRkkYack e b&RIaFRr TR @b nstédvaEBeRhtifche base
carrier 112. 'In sone exenplary enbodi ments, the circunference of aperture
22 (Fi gurserfage ¢fghelbiscrrartidny 12.nbn somof exempiare ambodintsatss ihnglreuminpse of
associ ated with,the support.thi.ckness,. and at.|east a portion.of.this third
s Mo gty PRy POS S ae SARE s Rt SRRy SRRty b
i |1 ust r atthy suppbrtaniokiBs, aal heleagtal poeti@xeisakiyd airted intigniddidinalbenrasi ded
coated carrier 110"' .in which the base carrier 112 bears on both major
sur f aces the PAIVYWHEE FeLi9kgi on conprising at |east the fol | owing adhesion
pronoting | ayeat:s.: . ..( Wagsls y ver ; i : j,0i ni ng the
prinmer |ayer ?&%yeé%és?%@&%ﬂ%éf %Q%Pg%ﬁgygéa%f%xgéﬁg%ﬁ¥ﬁgoé%%n?ﬁg'Iayer on
a si de opjpobictsdddneatedicaricr | &y’er il FGichuhebsi tatrize 1 pbbyaresn Bothaygsér conpri ses
an | ocyangt,[ e-f ungﬂ%onal ol ynmer... However J@(ryl1 t he exenpl ary enbcidi ment of a
doubt! e- siHEACEdOBINEL; fegion comprising af [fast thg OBYNERGHaN DPMQIHE 18at i ngs of
pol ymer i AYBhedhdeoN ce@sh LAY 13554/868n &1?%%% GALF | f4; ahd &)do not cover
the enti f(gj s%r T gcef}%f t hgﬁbase ‘\gegr ri grﬁllzé.) Ie sorrre%;eexerrplaar gc)enbodi ment s,
t he cir cuwiygnencleyofl l4pdining tiRZig( 1By gune side opposied thapdntey laykel Kur f ace ar ea
of the single SAP qrt asPociated.mﬁth. . .
wherein th 190 ymeric [ayer comprises an isocyanate-functional polymer. Figure 2¢
illustrates an exemplary embodiment which maintains a greater thickness of the base
20 carrier 112 in regions requiring greater mechanical stiffness, for example the region of the
teeth and the region of contact with the workpiece. Figure 2¢ also illustrates an exemplary
embodiment which maintains a greater thickness of the polymeric layer 114 in regions
requiring greater mechanical compliance, for example, the region of the solid body portion
of the base carrier 112.
25 Although the embodiments of Figures 2b-2¢ indicate that substantially all of both
major surfaces of the carrier, with the possible exception of the toothed region, are
covered by the polymeric layers, it should be appreciated that the polymeric layers may be
discontinuous in other embodiments and may be present in multiple regions on either or
both major surfaces of the carrier. Continuous or discontinuous polymeric layers covering
30 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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t he support thickness, and at |least a portion of this third surface may
additionally conprise the polyneric region. Figure 2e is illustrative of
yet anot hwo 2alovegsiiat i ve exenpl ary enbodi mnent of a doubl ecsiuseavemred
carrier 110"" in which the base carrier 112 bears on both nmajor surfaces a
pol ymeric region conprising at Ieast the foll owi ng adhesion pronoting

| ayers: (a) a prinmer |ayer 116; a tie layer 115 adjoining the priner

| ayer 116u rmop@heallcﬁbn@ﬁr@qaaon aﬁx p surfepcabrive abisged W arfirempeesndshc a si de
opposi te jhe primer layer 116, wherein the polymeric |ayer conprises an

i socyanate-functional polymer. Figure 2e illustrates an exenpl ary

enbodi nent mhHﬁﬁmMﬁﬁmkahpbqangWﬁﬁhQMSUhép&@ﬁ&ﬁc@ﬁﬁ@hﬁnﬁ@ﬁﬁsﬁ@bbh&ﬁ0112 in
regi ons reqU|r|ng gre nmecha stiffness, for_ exanple the region of
the teet HFORMWE P a%t%ﬁpq%ym%ﬁ? L{Et Inypqrigin %@Wﬁn@e@m@pﬁgﬂw%@%%

1 ustrate oﬁﬂa?&‘%’ﬂl t%rfﬁlllﬁ%%‘?gi REQ LY 180 fRL. ”@a‘i‘écﬁar%&@ﬁhﬁ?yt hi ckness of

the polyneric |ayer In regions requiring greater nmechanical conpliance,
for exanpmﬁxmuheusemamﬂym£n¢h@m@mmmdmbodwnp@%tpﬂmmafaﬁhﬂmbakmn@pmmnen 112.

Al t hough t he enbodlnen s of Fi 2b-2e jndicate t at Su tially al
of both rf"atj?'ﬁtimqs“ﬁtrﬂoa\%‘g%t B9 leeBap RS POISEI AP 07 3 S0T maa%ﬁ%‘&?] on of the
t oot hed regi 0Ny s8Mm@ cAMYEIMRG D el JOBy R V¥BIoh Gr 1AL MRy bl kexdlodtFrclfee
appreci ated that the polyneric layers may be di'scontinuous in other

embodi rrerqogtaah@ragaytmpm@sz trrdurﬂpwplle so@glembgdmna thegnolyomerisot h maj or

surfaces qf. the ca i scont i uous Meric | ayers
covi T g Skioh QLSRN B e SR THA o e P Bk BY S PR oM, e
desi r abl eegion optdgiing@n(tke @pposﬁ@ﬂiajm)suﬂfm QN esrad bmbﬁdlﬁieh@ratbﬁamme; he
wor kpi ece and carrier and the abrasive surfaces of the |apping platens

and/ or t COpiCERANdWLdR Mienwedcs pehobthe Hatgorariigiglefinimgdhe gerasotiraEteighed cat i on,
chenlcal I val , and the
like. 1?%?@%&H&£{§£nﬁg%éJﬁé §§8$“Q§ ﬁ%’pofgﬂﬁﬂ’éaﬁ%&ﬁgﬁgggnprlses a
poI yrrerl c coatSui'ngbkarAIaL haMyrcah@dls@mlthdrmosem of thermoplasticgiotyanar, @xkdplgar y
|nen ymer gion has.a work to fal ure of at |east about
uI eéﬁemwpgaa?lg PelymsF ﬁE& grb?ham}y%‘ﬁ%‘bénp &y mthl?é YFOPAsE FIE)HP%@rOT
I ncl udes g Bﬁﬁfsma%%g& WTBLed ﬁld?&%%ﬁ@%l?@%ta'ﬂ%r &pdltmg%mo i aﬂﬁaﬁm
pol yur et hane, a ther astic pol yurethane, or a conbination thereof.

surface. When apphed 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
20 substantially removed after coating. The polymeric APL may be polymerized and/or
crosslinked after coating via standard techniques, including thermal curing and radiation
curing. In certain presently preferred embodiments, the primer layer is chemically bonded
to at least one of the base carrier or the tie layer. In additional presently preferred
embodiments, the tie layer is chemically bonded to at least one of the primer layer or the
25 polymeric layer.

In further exemplary embodiments, the primer layer comprises a novolac resin
selected from a catechol novolac resin, a cresol novolac resin, a polyhydroxyphenol-
endcapped novolac resin, or combinations thereof. In some exemplary embodiments, the
primer layer comprises a phenolic resin selected from a cresol phenolic resin, a resol

30 phenolic resin, a polyhydroxy phenolic resin, a hydroxythiophenol phenolic resin, a
polythiol phenolic resin, or combinations thereof. Commercially available polymers or

resin materials may be used in a primer layer in an APL. Chemlok™ 219, a phenolic resin
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In sonme enbodi ments, the polyneric region or |ayer may be textured to
reduce contact drag or to inprove working fluid flow In sonme enbodi nents,
t he pol yrmeoi2e1ovegggion or regi ons on one nmj or surface of PChaSe@ws®r2 my be
connected to the polyneric region or regions on the opposite major surface.
In sonme enbodi nents a third surface corresponding to the surface area of
the base carrier defining the aperture circunference, 6%1 be at | east

parti al | yaveidrhlefomylarA &op | ((ais n%KUﬂPK@U@héthF%W@RW ‘ayepssolignt abl e
APL' s gy %@H& cslges?n %vlr}ﬁ 41 C%Eecﬁ&%&%%ci@lﬁ) 188113{15"315 ?rlg'gﬁ%lsggf'efftg a

thernDpIastrc po uch meric conpri se
nnnoners(GhlﬁbmgmqessPhhamﬂa)a)@@iynﬁbkqm@manthMeﬁmQﬁshmahedpaﬁ&ehyaoat|ng

onto the approp urface ied to bstrate, the polynmeric
APL rmy HEC 468 Bhedinia ) Paones D LT Bér caab) 1 Gy ue RS inewt by 11 may
contqi n sol veny, ahﬁ'l%nél%xéﬁl Eh%‘thb@ddn%ntrsetﬁ@%ﬁl@a&%h@ﬁm%%h@t@on ‘2@ ﬁo' yneric

APL may al so be a pol yner ["ut'1 on whi ch the solvent 1s sub tially
renoved atgimpor hyﬂxbxyi@fund‘tMabqjoymsum1s/amolyrﬁy10benqd ebgxrercsined anwbler

and-raal AorgeEary g b holy RuHop chbw Ry gt ory b BrbohmRRAS, ”f"hec"” "

priner | &y}fé&nlblsfmﬂ%%& ahdxy- &%ﬂ@@pdl?m@ﬁc heastl Snga0t ﬁtdﬂew@se’m?ar rier
the tie IZ% In additional presently preferred enbodi nents he tie Iayer
Yy

is chem d 1\KBnded to at |east one of the priner Iayer or the polyneric
Iay I'n further X

o e ot TS E SR ST RS mbS BE bl an R Ehe ERAPPAIZHRs o

resin, a deelpyiBysk pryFhestioheindedmresbnavol1aartRalan cxdh 1@@rﬂammtm@ﬁ§ thdrer eof .
In sone exenplarﬁqenbodrnents the priner | ayer conprrses phenolrc resin
sel ect ed ifqcypnac-gpnsdanal prbmericempesgsi, cresshipkad urphartongl rzsm%slrwt

pol Y X NENOhbEaRERLD. 1 uDUA KL BEARNENG) RNRIBN Sl bynfpol vt hi o

phenolic I nati ons avai yners or
resin naﬂewﬂabsmﬁﬁwahﬁuﬂgmdcmmdéﬂpr|ner Iayer in an APL. Cheniok(tn) 219, a

phenolic resi ai | abl anord Cor and. Mol ecul .ok Di bl end,
an 89/20 % w el figp PBﬁ‘ yanqﬁr?éﬁaprl%grréégrrﬁoﬁrlr%rcaff@rpégfsmwf@éhor Novol ac

(CCN) r esv\z&kbl@c@&rﬂélg %Qé&ln%hﬁf%%de@QQﬂm{Mes @lancﬁ'%"geverWropglg§r

suitable polyneric materials for use ina priner |ayer are described in
U. S. Pat .ThhawatcB c85@r hbi8t ickiarksudiciantly) rlguddo 6rigd tht vﬁitkplma grivergpietesal ) .

between the abrasive platens while remaining thin enough to be used to lap the very thin
workpieces desired in the electronics and related industries. Generally, it is desirable for
20 the thickness of the carrier to be less than the desired final thickness of the workpiece.
The polymeric layer should not cause undue dulling of the abrasive or undue wear of the
abrasive surfaces which it contacts and it should be resistant to chemicals present in the
working fluid.
In some embodiments, it is also desirable to avoid interactions with the abrasive
25 which may lead to dulling. In still other embodiments, polymeric layers with substantial
wear resistance are desirable. 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
arca 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
30 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.
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I n addi tional exenplary enbodi nents, the at |east one am no-functional
epoxy resin or hydroxyl-functional epoxy resin is a poly-functional epoxy
resin. A woizoei7esieonmer ci al |y avail abl e pol y-functi onalPCes24090esi7n usef ul
as atie layer material is Chem ok(tn) 213, an epoxy-urethane polyneric
material available fromLord Corp. (Cary, NC). In certain additiona

exenpl ary enbodi nents, the isocyanate-functional polyner conprises a

pol y- f unct i onal heynodererh eopTisiA Fhe nokyperia iceionAF layeemgy ke y tearmotitnent s, t h e

ey e BT AR (R SRSy E oS AR FLe: PR
| ayer, orpolymerpobyimenlycrefeasedrto awmpfrn@pisma edh’stﬁﬁbrﬁﬁﬁh&pﬁlﬁdeﬂslﬂlm beSel ecti on

of the poly ic regions or_ |ayer nce the perfqQrman morkplece
carri er S ABLEA 7 ERSAIBE BT & yloghalerh nﬁlnpéﬁgn%&}eﬁei%orsfi%%ﬁ

properti Qﬁymghﬁm@aq dERTCHRE of IS tco£t I‘rﬁh%%;.}; Gd ﬁgﬁllr d fn! |G fBlothgr ive the

wor Kpi ece or ~wor kpi eces between the abrasive platen l e remaining thin
enough tqxbﬁnmseuymﬁok@mhmhepUBaymﬂhynhmnmkpﬂﬁmemﬂdﬁsnh@ﬂbmnmnh&wms

el ectronics and rel ated i ndustries is desirable for the
t hi cknes<M®F° WS@&W}@P Iy qhsg%caﬁ’e Qwﬂpﬁté%a%g?rﬁed final thickness of the
wor kpi ece. ThenRadiYioRkd ﬁo§s@s‘éﬁ1r a%B%h@teﬁﬁéchﬁﬁUﬂ%rWﬁ@& el JolyreerRflay dre

a

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

shoul d beies@ksslmﬂd bfbaldhmdhst@thothegbmnlcalrﬁnwtrenmmtmf ml@ lfapmngi 0p¢rntlcstbrre
?(ﬂl rrent u ued% a(aaqoeﬁs Sro rP VEpol m | Ot erhact I0 T th 0x1 abr sive
i ¢ 2at PIAR ? sl% Pﬁ Bt her” %BS‘&‘E nert’s " 'po Wr?e?p rs

Wi t h subsdeﬁﬁnh@llyes@eyt pﬁélﬂﬁh%&ﬁe a¢stred eBdrhibl Ies1sthﬁceha$hd0@6ﬂklﬁg)ﬂmds t hat

mat erial s which exh|b|t a Iargm work to failure (also known as Energy to

Break St redygyedpad aenydiesisedpethepplanqrigrigers. nerstred dalaprsacumpeying B st ress
Versus Siﬁ ;Zt’;ﬁﬂ?rﬁl ;ayegf% Bf{ gatl Eﬁdl&#ttﬁ% %@Jg'#,@&%&&@ tﬁ§ %ué §8qyﬁ£e%1%

nMeHaI mMne wmmi%ﬂng
wor Kkt anflabmbiratiofis thtrebe aBdlymbmlaﬁestoﬂmd e thd rdaetist ofab’dtﬂxy]l.&m’hﬁuteds at

S R W RPN ST SR
cormr I si NGnJIBR P ¥Rk 08 HePo LR irethYEhayTBY dlraBle! 1e5HRSEhg ofithe
polyurethane may be achieved by conventional crosslinking reactions. One preferred
crosslinking system is the reaction of a diisocyanate terminated polyurethane, such as
Adiprene™ L83 available from Chemtura Corp. (Middlebury, CT), with an aliphatic or
20 aromatic diamine, such as Ethacure™ 300 also available from Chemtura Corp.
Thermoplastic polyurethane films, such as Estane™ 58219 available from Lubrizol Corp.
(Wickliffe, OH) also may be used as the polymer layer of the present invention.
The organic coating can be applied to the base carrier and/or polymeric layer by
conventional techniques including spray coating, dip coating, spin coating, roll coating, or
25 coating with a brush or roller. Spray coating is presently preferred, preferably by spraying
a polymer dissolved or dispersed in an organic solvent. Several adhesion promoting layers
may be applied in sequence creating an adhesion promoting layer which comprises
multiple layers.
Multiple pass spray coating, wherein each layer is allowed to partially dry before
30 application of another layer, is particularly preferred. While not wishing to be bound by
any particular theory, it is presently believed that a certain amount of residual solvent in

one or more layers may be beneficial to facilitate interdiffusion and/or chemical reaction
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t her nopl astic or conbinations thereof. The thernoplastic polyners may
include a class of polyners commonly referred to as thernoplastic

el ast omrerwO 20t0a07g8kyer s nay be applied as a coating or Pag/us260a0b%at ed
film After applying the coating or film further drying, annealing and/or
curing of the coating or filmmy be required in order for the polyneric

| ayer to reach its optinal ut|I|t%§ In sone enbodi nents, the polyneric

| ayers meipteesmphe BRmALkey ¢1sind tln%@e clp ind/pieth ¢igllaver andthie rp@lynpﬁmlwr Ehe |

addi tion ric

| ayers de@?%ﬁ%ﬁigé géc}ﬁ?'&g% @1%&1 @\?@ﬂ@aﬁ%%cgﬁ&%ﬁnﬁtg% hg %?lgéc%)in%geﬁt of

t he Iappuﬂ@dh@ﬁﬂaﬁk&mnmnbﬁﬂmuuundqendQQHadammpnfﬁ&unﬁﬁwHMn@ﬁhe|es Pol yner s
such as pol yuret han epoxi.es, d certain polye ters typically have the
desi red &H@W@&Pnpégrea%@éﬂrr&n@ﬁge CRIRNASHEPNEQT ih ﬁ%‘i‘%ﬁql‘b BSarde REF B used

as tye p%ME‘i?{Herahéﬁ{ fa ?ers Rt %rfr@ld Aﬁ(?%ﬁ%ot il rm%{é?g t&%é)ﬁ%ﬁgr ic layers

or regions iIncl nmoset pol yur et hanes |c pol yur et hanes and
conbi nat |aartsertat'femohed tl@@lny Laneﬁhbtan@sbé salentatl Basedon h@rng:bptunalomilinydﬁ oxyl

term nate 0 ther or drox er m nat ed. po te 0 mnth

T Socyarids BOPHEaier B coenSufomnasgbR! VIR o i Bt e Fasb

desi r abl gn s6me SaibbMhdMG, Bic Aﬂ"l@rsﬂ%%&h@ie'&&@ﬁr%e Bgriechilewed bPYdERvast i onal
crosslinking reactions. One preferred crosslinking systemis the reaction

of a dllébeydﬁamecteﬁhlnated pol yur et hane, such as Adlprene(tn) L83

avaj able fro a . Cor
ar on¢srt ic di amri]n mﬁ h thaltl(% l%lqgfsefbrs%egfq)st%thg\})éﬁx %rfcala}'e? ﬁ%‘ﬁ yur a
Cor p. Therdﬁes@éraﬁ)tthebmlcﬁﬂreet haggl cﬁthd:ﬂaHboﬁuﬁ&hteﬁadisg anr(igycb82Lthavai | abl e

from Lubrizol Corp. (Wckliffe, so nmay be used as the polyner |ayer
of the préBlenmay hyegupeed onﬁébwegtaﬁ P%le&%tartmang&hthe bascegapar ey ﬂtedmttu% base

carrier gﬂétf’a“ce %X@L‘s‘%nelﬁ e Qéﬁc&??%ﬁe{ﬁ Vel otfl&‘-‘s*t‘a[}h h'tlIPeC YL BYc SPr ay

coating, dip coating, spl oat. I ng, I ng, |ng a brush
or roll erlaycBps &y inviat subgtrats. pragmeﬁﬁ@ommmﬁmnnednnnﬂeﬁEKBbkyﬂﬁymppaamlng a
pol yper di ssol ved or di spersed in an or |c S |Vﬁﬂ Sever al adhesi on

pro t|ndeW&?§?§)Wﬁ a%é”ﬁﬁﬁ@? any fr g %H%Y afp & R SSHHNBSS 91 %ronnting

| ayer m'ﬁb‘i&rﬁ&iﬂlﬁy&%lléﬂv‘é& W}oﬁnhgxﬁﬂhé ouMJh{dsPAPLB%% 3RE BriGOAd NG, wherein
each layer 1s allowed to parti al before

polymeric layer. In some ernbodrrnents a preferred multi-layer APL comprises a first
adhesion promoting layer comprising a dried and cured C219 compound adjacent to a
second adhesion promoting layer comprising a dried and cured C213 compound.

20 It is known that different lapping applications may require different levels of
adhesion between the base carrier and the polymeric layer. A lapping process employing
corrosive polishing solutions, high temperatures or having high degrees of shear
transferred to the carrier may require higher adhesion between the base carrier and
polymeric layers compared to a process employing less severe conditions. The selection

25 of the adhesion promoting layers subsequently may depend on the lapping process
conditions and or workpieces being abraded.

Prior to applying an APL to the base carrier surface or polymeric layer surface, it is
often desirable to clean the surface. Conventional cleaning techniques may be employed,
such as, washing the surface with a soap solution followed by rinsing with water or

30 washing the surface with an appropriate solvent, e.g. methylethylketone, isopropanol or
acetone, followed by drying. Depending on the composition of the carrier or polymeric

layer, cleaning with an acid or base solution may also be useful. Sonication may also be
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application of another layer, is particularly preferred. While not w shing
to be bound by any particular theory, it is presently believed that a
certai n awounto/os3izesi dual solvent in one or nore | ayer @Crays26p0/0mnef i ci al
to facilitate interdiffusion and/or chem cal reactionbetween the priner

| ayer and the tie layer, and/or the tie |layer and the polyner |ayer. The
APLs may be conbi ned in.ang desired | ayering sequence that facilitates the
desired lweéin ¢miwgHes itk thasgiose clcgpingfiechRigluppl Addiperdly. plasmavari ety of
factors i ' Nnosi i f I osition
of t he- poT gy s e AR Ll b R e e
carrier, t&fPn{ql, pardcyally when thelbayetarsgr, bedfg ddaedliappicnd, €@l stamicsasteclat t ached
to one another.  may be se] ected hased an achi eving g%inal utility of the

| appi ng carri &P SR8 eB‘rbB@é%%ltSe aél‘*e??’é{l?ro“r?énpﬁ%’@?'éﬁ SW ROWYBEPpPYi ng t he

various | Qyefs. P%é?er%é%{]l‘iﬁet%’qf?ﬁhé@ﬁ & and BGirARL sfeS1. PrlRfred 5‘1?&1%95 hohbe base

carrier followed by adhesion to the polyneric [ayer. In other enbodi nents,
t he APL itBerinossttpodydhes.gbicmmpltdsec pollyyngerdnd doaparatibod thewel Bhe pall@si mayt o t he

base carrier. In still .other odi nents Jhaving..a nulti-|ayer. t he APLs
oy be- scaaiet Sbor salE TrmatEe e Ereeh o by e pURES i B ae 1 he
initial sHBshd @hfloPsd fohewdhE cHRYS BR GAsENGadionRly, abiaxRcihp ¢illeksh@th 8§ arting
with the polyneric layer as the initial substrate.” I n sonme enbodi nents, one

or nore ARLtsclepeyy fibsrsappy beerded te thguehaecrt Frafhrwedrestforsare filkers argdnegenior nor e
APLSs, may .he lied in seguen tao t.he polyneric lLayer followed by joining
of The s rthbuld e CupfiStia Soditfu bR o TRbe R iR, DY L0

enbodi meMigopartielesf €. madoditidal hraly aY6HeAPLtHSMPITHegRSyrierfrhdysdl sacihesih Myers
pronoting |layer conprising a. dried and cured C219 conpound adjacent to a
second adiéedions Hremsring DRl DaBeAlyi e viey nateriale ¢-ganelyegrie dibepmattivgpound.

It is kn % i.Lhg applications may require different
| evel s oﬁma%a%gg%%%{t%gﬁ\%\ggéletélﬁgﬁggse carrier and the polyneric layer. A

| appi ng pr oceda semp lcopodignamay; theiavecqrati @i thgpslghetic espson dongrist eliffere@t ur es
or having hi gg degrees of shear ﬁrar‘isfer.red.to the carrier may require
hi ghr adPésigh SMRUEMERS ANCRRIYINEHC KgdPSSPYWERT & PPIXDHS CRyHEM éd to a

process mRiAINBINEST SIRY ChofRHHoiRRS: s, Eigh I%Qj:o? GirERR oPthdldafi@dhesi on

pronoting | ayers subsequently may depend on the 1 apping process conditions
and or wookpiriecsetsvobeimaye pblyateid.regions. In some embodiments, the regions comprise a
urethane polymer, which can be a crosslinked polymer. In some embodiments, the
polymer of the polymeric region has a work to failure of at least about 5, 15, 20, 25,
20 30 Joules, or even higher.
In yet another aspect, the disclosure relates to a method of making a coated lapping
carrier comprising;:
(a) providing 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
25 first major surface through the base carrier to the second major surface, wherein
the circumference of said aperture is defined by a third surface of the base carrier;
(b) applying a primer layer to at least one surface of the base carrier, wherein
the primer layer comprises at least one of a phenolic resin or a novolac resin;
() applying a tie layer adjoining the primer layer, wherein the tie layer
30 comprises at least one of an amino-functional epoxy resin or a hydroxyl-functional

epoxy resin; and
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Prior to applying an APL to the base carrier surface or polyneric |ayer
surface, it is often desirable to clean the surface. Conventional cleaning
t echni quesOorray/d831enpl oyed, such as, washing the surfac@CRiUusko/oswap
solution followed by rinsing with water or washing the surface with an
appropriate solvent, e.g. nethyl ethyl ketone, isopropanol or acetone,

foll owed by drying. Depending on the conposition of the carrier or

pol yneric | aydf) clapahinge pplymersn layer eliomningthe tig Hygt ivhraiiheatobanggic usef ul .

Soni cati on "aﬁﬁ%%%8m§ﬁ%§%95%§§&9@Lﬁgﬁﬁgﬁﬂpwi .t he above cl eaning

techni ques. A ion ma cl eani ng/surface contam nation renoval

wi th argon as Ihkertgasnmbsdmgmebhelkisdne bthniphigher &clon it lapardriteall arly when
t he base carrier bei.ng coagted is a nBta{, e.g., stainless steel. In some
enbodi merRoyyMerHelapdd B ARPIICH fiam gy psAnis selvRRh At SOPF SXETPIRIY] SRRAAIMEHS.¢RG ani c.

Preferr e%&ﬁ&@%&tﬂef‘&#@%ﬁeg h@aﬁingaa'ﬂ fagitadl: %@%rﬁﬁé’r%yerﬁfdﬁgig %/?P'orpt% yners

i ncl ude thernoset po , thernoplastic ynmers an nat 1 ons
t her eof . pbiyengal pperto neyoveoni@sia poreon pf thooegdhid Jobvent.on saddiftreseely chosen

for a specific, pu se. Inqgrganic fillers e enpl oyed to.l ower, the cost
of the carrietrd SRR Batipt pis ofths pRfer B B aRORe oS Gy ecle g
fibers mayahficadyagrdyLohites. Pal e excritpBFyesrhBslimentf 8¢ ?d)l@ﬁlefﬂ: dyRF & are
inorganic in nature and may conprise surface nodification to inprove the

r ei nf or ciapglied belminamgopealyhetieslm eongprinegsiisacyanaterfunctidrad phynmst taut i lity.
Thel@olyqﬁrﬁgﬁﬁ@plso contain layers or regions of reinforcing matti ng,
typically WoveR“rateri al s, e.g. polyneric fiber matting, fiber glass

matting or a Mataabths€dspedt, tht dissREBrcesbrRd i@ ffcthodtofeappateusida tht @bovand t he
polynmeric region conprise different materials. In some enbodi nents, the
pol yner i depaiicdeublemsicd seatgd syrighembedimgats; thg msthod qomprisiiged pol ymeri c
film In sone odj , Rl . i ises two
or  mor e pol ymiel o gy g e RS TR eyt HREGChy{REREShAEE EORRE 273
uret hane pol ynerfacestor aBingdensibed ppingssdchinked pol ymer. In sone enbodi nents,

t he pol yner of the polynerjc region has a work to failure of ~at | east about
5, !@, 20, 25, (bxo }gawegl,gt ?Caév%rpf%wﬁzrhe ai\ﬁﬁV%?SCaﬂf&%W%&@t&%L%ﬁe

di scl osure rel@ah&s hhfing aTREHY o PSurfiRK NG odh CARLECLFRPRANG: 168% bher
conprising: (a) providing a base carrier having a first major surface, a

second maj or sapeftaredor holding a workpiece, said aperture extending from the first major
surface through the base carrier to the second major surface, wherein the
circumference of said aperture is defined by a third surface of the base carrier, and

20 further wherein at least a portion of the first major surface or at least a portion of

cach of the first and the second major surfaces comprises a polymeric region, said
polymeric region comprising at least the following adhesion promoting layers:
(1) a primer layer, wherein the primer layer comprises at least one of a
phenolic resin or a novolac resin;

25 (2) a tie layer adjoining the primer layer, wherein the tie layer
comprises at least one of an amino-functional epoxy resin or a hydroxyl-
functional epoxy resin; and
3) a polymeric layer adjoining the tie layer on a side opposite the
primer layer, wherein the polymeric layer comprises an isocyanate-

30 functional polymer;

(©) providing a workpiece;

(d) inserting the workpiece into the aperture;
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and at | east one aperture for holding a workpiece, said aperture extending
fromthe first major surface through the base carrier to the second ngjor
surface, wbheps/a1siike circunference of said aperture is aefiusealoyeazt hird
surface of the base carrier; (b) applying a priner layer to at |east one
surface of the base carrier, wherein the primer |ayer conprises at |east
one of a phenolic resin or a novolac resin; (c) applying a tie |ayer

adj oi ni ng t he (8} i nepsartangethe copisr sitgtheHepningmpeljee: conpri ses at | east one of
an am no- f unctgi~onal 3 i . | - i 3 iLn;
and(d) applyi n@ a ﬁ)gﬁ{/%?ré%iréﬁﬁ{éé;ré@ﬁ%rg})%%%l&gg}\étmééﬂﬁgéeé %g;a/&é? ?d%%rsgiﬁ%ée?he

pol yneri c | ayerhikonphiasesg amnmtac beyaratle- hppiag sufiek apokhemesrkpieoe;aadt ai n
enbodi ments, at_ | east one oLeFt he prinmer |ayer, the tie |layer or the

pol yneric | ayd® i s "Spprmngdt ﬂrﬁ%ﬁ“‘?ﬂ@‘éh? ROERISENt . I n sone exenpl ary

enmbogli ment s, tlﬁ%oﬁ@kia&ﬁg%}g SRS iR d @&%ir{ée@t}igg%ﬁ%dw%e ‘ﬁ{i@rféblfe the

primer |ayer, the tie or the polyneritc to renove at least a
portion dfetwéra the garkpiecs @hd ¢t lapping swikeep vpsemtllyywipreh ¢ha eodrckengbdid ment s,  at
| east one of the . prinmer l.ayer, the tie |layer or.the polyneric |layer. is
appl | ed BYTEEEAES g BeHetn G EnpRL S SIAOg halt LR R Re
I ayer is cﬁ)ﬂﬁietﬁdkdhxpﬂiﬁ@hﬁé‘ﬁih@Ha@n?%d@ﬁfds@d fappil; TRk Shd eirthRe

i socyanat e-functional polynmer to the tie layer. In another aspect, the
di scl osureempeisagesoiding refetivroaobdn befppémiie yairkipjeechandaheo realernos¢dbladping
doubl e-si d coat.ed carri.er enbodi ment t he nmet hod comprising: (

o ob1 i ngaversan B nf Rl R esTRE PHER Ris herh B0 SRS LR Msst T

surf aces giicraxsmp@hecrabstichtaRilaagt srradfithetwd dhpoRsdipsihg uifdies eanpiies of
any of the above descriptions, conprising a base carrier havi ng a first

maj or sur¥thEe;dimeadenhderayedr ixed-asbipdvasticlst In Buther evranplyaempodinggits, hol di ng
a wor kpi u j | . e fl gzl f ough
the base HoiriashARBRALeRn i BEH Bkl el cnicile Mha B RS L 290
sai d aperdgdloendratcdéikpased irbybiadehiln ddgitivhd ercaplatshenbab@cetar at il@st, oreerod

furiher erein at 4eas_t a portion of the first major surface or at |east a
por t1 on dhe BEAPRosed lapipg sutacss goppEses #eBsd*Maj or surfaces conprises a

pol ynmeric regijgRertsificthbodiments, the method employs three-dimensional, textured, fixed-
abrasive articles comprising diamond particles disposed in a binder as at least one of the
two opposed surfaces of the lapping machine. In some embodiments, the method of the
invention employs three-dimensional, textured, fixed-abrasive articles comprising

20 diamond agglomerates disposed in a binder as at least one of the two opposed surfaces of
the lapping machine. In some embodiments, the method employs three-dimensional,
textured, fixed-abrasive articles comprising diamond agglomerates disposed in a binder
wherein the diamond agglomerates comprise a binder different from the binder of the
three-dimensional, textured, fixed-abrasive article.

25 In yet other embodiments, the disclosed method 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.

30 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
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pol ymeric region conprising at |east the foll ow ng adhesi on pronoting

| ayers: (1) a prinmer |ayer, wherein the prinmer |ayer conprises at |east one
of a phemwbDi201w83ia or a novolac resin; (2) a tie |ayer padjus2emongsrhe
primer |ayer, wherein the tie |ayer conprises at |east one of an

am no-functional epoxy resin or a hydroxylfunctional epoxy resin; and (3) a
polyneric |ayer adjoining the tie |ayer on a side opgosite the priner

| ayer, whbpedbeiundersiopg it the ipggpsion domgsite Beyndily ligvied snHicalusi@tivonal
pol ymer ; %ﬁ%xmﬁgﬁégﬁ@@ﬂf workpicges. (d) inserting the workpiece into the
aperture;(e) 1nserting %e carrier rnto the |apping machine; (f) providing
rel ati ve notion between the workpi ece and the | apping surface while
mai ntai ni ng contact between the | apmsagnsiey f ace and the workpi ece; and (9)
renoving at |least a portion of the workpiece. In sone exenp[%%%‘wd

8w¥dt he

enbodi ment's, EXREMITHgMbPingentsshaye Hogrodagcrbped abeve prdare dgghas ali

wor kpi ec I i rf opt.i i rKij fluid
conprisegmgﬁgggpégogggggg?ggglﬁﬁﬁ@g?tﬁﬁkﬁg%%%%fﬁﬁgE@%@E%?ﬁgﬁgg%b?%e | appi ng
machi ne iimpasidg liblietisngadnlthpgiopg ofree Ipireyentiyaddsnogbdédiavanioas €h thappntregy,
surfaces .and Lurth?r c npréiing providing relatjve tiOH getmeen t he

wor kpi ecel g bf Rl mn%wa of it AgY SENRALR¥ATNS PECHEMAPEMIM g cont act
bet ween trﬁgdih@aqﬂingz%na%gﬁ@s@ﬁts%ﬁ@eémmmraﬁef Réffin i &ést\ﬁeéﬁ&mpah,% _

enbodi nents, at | east one of the two oppose appi ng surfaces conprises a
t hr &@- di mepgdsothemsclivextouhesd skilicd el thalrtasithait deparchgefromrthé spitihefithexenpl ary
enbodi nent s ﬁ%e three}@i nsionalt tex%ﬁgﬁd .fixed-abrasive article
conpriseéﬂﬁkﬁ SOy €7 ?%feéﬂﬁ?8flﬁﬁﬁp &1483-di sposed in a bi nder. I'n
addi tional exempih@for8NRARIIRMSag bt theAgcABR rafoct BEY pHRMORROR B! appi Ng
surfaces conprises pell et | aps. I'n certain enbodi nents, the nethog enpl oys
t hr ee- di rferibitherzbad scere af bd disciosewaase apyiroxmanons thesnupesmsel wilyng seli fartbnd

par ti cl s, tspospd L0, &.bLAdeL 79 81, RaRE, ORC.RF. tic LueopRased surfaces
of the Iapplng rachiner T i cs e “ent ¥ PP héi od of “thé '
15 however, inherently contain certain errors necessarily resulting from the standard

deviation found in their respective testing measurements. At the very least, and not as an
attempt to limit the application of the doctrine of equivalents to the scope of the claims,
cach numerical parameter should at least be construed in light of the number of reported
significant digits and by applying ordinary rounding techniques.

20 Where not otherwise specified, materials were available from chemical supply

houses, such as Aldrich, Milwaukee, WI.

Materials
Chemlock™ 219, a mixed polymer adhesive for bonding
C219 castable urethane elastomers to metals, available from Lord
Corporation (Cary, NC) (“Lord”).
13 Chemlock™ 213, a mixed polymer primer/adhesive to bond
castable urethane elastomers to metals, available from Lord.
MEK Methyl Ethyl Ketone (2-butanone), a solvent available from
Aldrich Chemical Co., Milwaukee, WI
Thinner 248, a solvent mixture, available from Lord Corp.
T248
(Cary, NC).
PMMEA 1,2-Propanediol monomethylether acetate, a solvent available
from Aldrich Chemical Co., Milwaukee, W1
ES28 Epon™ 828, a bisphenol A diglycidyl ether available from the
Miller-Stephenson Chemical Company, Inc. (Danbury, CT).
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i nvention enpl oys three-di nensional,
conpri sing di anond aggl onerates di sposed in a binder as at
two opposwo 28uvd7s1es of the | appi ng nachi ne.
nmet hod enpl oys t hree-di nensi onal ,

t extured,
| east one

textured, fixed-abrasive articles

fi xed-abrasive articles

of the

| n sone enipodiusermddHeocrhe

conpri sing di anond aggl onerates di sposed in a binder wherein the dianond

aggl oner ates r‘nm'\rl se a hinder different fromthe hinder of the
t hr ee- di nensi o t ext ur\edsantif REH2 R Brreastive palypingdeaesinpvpdable finay
enbodi ments, the di scl osddgmstCad. @nmpdimnasi, PEDI et | aps on at | east one of
t he two opposed | appi ng |Sloaf-@c8$™07 60 Gorinadp ikngwnaes Bilwet™I[R7 &Bea
enbodi ment s, tlgedoubl e-silitedefiaRpbfg poBethch & cithhgragpitag ety framsi ngl e- si ded
| appi ng mpchi ne and t he |bas@esidlc/Befforhtdc-Udasrial (ARASY, Ve pol yneric |regi on
on the surface of the camyjehWiEF e a6hS a %&ﬁzﬁ%ﬂﬁﬁé1§n§%é%ace of |t he
| appi ng rrachlné)cww%trlou~ ﬂ{zh%%h$2&ﬁm%§§i§ erations o I'S invent/i on
wi || becope—apparent—to {F i M?+ﬁ?ﬂ—1ﬁ§?ﬁf+ﬁgi+fonlthe
scope and| spi riL8sf this ay BE o : Al IWBHM" oy 8%3%5? BEPPREET { he
i nventi onbis_not to he | hﬂqu}@mwa*r 1|dr s set
forth hergin as foll ows. T%s?%xﬂahwéuaspn&%&eﬁ%ﬁwn%@é nyEeEe dlegcer i bed
above and| are fEX0Oher ilﬁmsiﬂaMEHQbe$GMﬁ% widayetbylthivtelucotdioningg Exanpl es,
whi ch are| not to be constavaiddld fromnylbwayrlaarppBsiondRduigri EADi ons upon t he
scope of fhe presently daskdcubed 100VEehduid arontdtictdieniae Mthicr iy a nikturSof @ be
clearly upderstpag t hat |resput adEy,6bigomad of diM@hyleHistoRichediameodi nent|s,
Endificat ons, and equivqk%ﬂ%§3ﬁgﬁugg&ﬂwngqn, aBheh Regdimng the description
erein, y Suggest the
herel Ny IR ST L e ggz@%pgwgﬁﬁggdf&& TR WEHRHE
appended gtats—furthero ﬁ A W RSt 9 he u“c —eal—+ranges and
paraneters_seLLﬂﬁ%_igLLk e blg; appt
appr oxi mat i onsg ¢ numeriCQATCHEQIES™ §3af3(Y|at1‘Pbli> ﬁowmaﬁlb’és"ef&%l es are
reported pas precisely as MV3sible. Any nunerical value, however, inherently
contain certai p gg or s necegston ¢fAXBSaKRIAFPXIBMMIES, siddhtiarbvd@valat)i on
found in {heir f §éectlM@mﬁﬁﬁﬁgﬂﬁmﬁﬂﬂ&Mﬁeﬂﬁﬂts. At the very least, and not
as an attenpt to limt tihesappdd 6230000203 ahdsodougi(nep&teRapssbasant g to
the scope| of theél&¥ains,| o weight)
A solution of 49.95% C219, 49.95% isopropanol, and 0.1%
C219A Dow 7 (all percentages based on weight).
A two part urethane coating consisting of 10 g MEK, 36.0 g L83
Urethanel and 3.6 g of a premix of 82.00% E300, 16.30% titanium dioxide,
0.43% M5 and 1.27% Dow 7 (all % based on weight).
E58219 A 75 um thick thermoplastic urethane film, Estane™ 58219,
commercially available from Lubrizol Corp. (Wickliffe, OH).
PEI A 1.4 mil (35.6 um) thick polyethylene terephthalate film.
Moleculok An 80/20 % w/w solution of a Phenolic Resin with a Cresol
DiBlend Catechol Novolac (CCN) resin in an organic solvent (3M
Company, St. Paul, MN)
Carrier Stripping and Surface Preparation
The following steps were carried to prepare the carrier surfaces for coating:
1. Strip carrier in concentrated 3M Citrus Stripper Gel (3M Company,
5 St. Paul, MN), soaking carrier in Stripper Gel overnight.

2.
3.

Scrape off all of old urethane coating (if any).

Rinse off carrier with tap water.
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each nunerical paraneter should at |east be construed in |light of the
nunmber of reported significant digits and by applying ordinary roundi ng

t echni ques 0 2078310t ot herwi se specified, nmaterial s werPeTawada6a2 f rom
chem cal supply houses, such as Aldrich, M| waukee, W. MaterialsCarrier
Stripping and Surface Preparation The follow ng steps were carried to
prepare the carrier surfaces for coating: 1. Strip carrier in concentrated
3M Citrus Stripper ‘el (Ranosmghergd cmexy dnrimunpinggighit aegle dicrgrder n
Stripper Gel overnight .~n okl . of h oRiNng (i f any).
3. Rinse off carri ear%v% hgrtegrgkag)? er?.[g'gll.S @%ﬁsgééﬁag%tgé%} gg%%gl’g’%\l] “primer
using a right angl &.di e Byti¢fhdeilishmdthaa 3V, Stdpee RalRe3 Ma(dnmgankBy $tsPhd, WiNgc ( 3M
Conmpany, St. Paul, M\l)?fg Brjefly palish with a 3M Stripper Pad (3M
Conpany, St. Paul, TSRt édRanom Bl Savtiorbital Sander. 6. Store
carrger overnight. . Oxibhe. RV 0gist the coating day, briefly polish the
carrier with a 3M Stripper Pad (3M Conmpany, St. Paul, MN) nmounted on a 5"
Random Orbital Sander. &n Whepeoroin dfiiee cating days bwieflh palis tbanarciet wah acl ot h
soaked in MEK. 9. . ar with 4" e 3 ski t ape (3M
Company. st Paui , Wt Py PO Sty Skt M Rl S R 8B ol o h
soaked in MEK just dh@fiereunaeunti ng carrier on the spray painting board.
Carrier Coating and Curing The follow ng detail ed steps and procedures were
carried out in prepari ngViseofBhaepiress with b cipen cetieraged sepkedirpEKsed as

per cent ages by wei ght of, anticul.gr n in the ¢ iLtion
unl g(gs ot herwi se | ?cj]i catl\(/aI I.TéallaID ethﬁeesfv%lﬁ\ %\EI;\A& %Puggynﬁaélgfl ggﬁﬂec@g@’%ﬁa&%r e

applied to the basestcRdquliMN)as a spray coating applied froman organic
solvent. All spray coating was done with a 3M Paint ) )
10.  Wipe off the carriers with a clean cotton cloth soaked in MEK just

before mounting carrier on the spray painting board.

15 Carrier Coating and Curing

The following detailed steps and procedures were carried out in preparing the
Examples. All percentages are expressed as percentages by weight of the particular
component in the composition, unless otherwise indicated.

In the following examples, all coatings were applied to the base carrier as a spray

20 coating applied from an organic solvent. All spray coating was done with a 3M Paint

Spray gun using 3M 16000 Paint Preparation System (3M Company, St. Paul, MN). The
supply air to the gun was set to 60 psig. The pressure at the nozzle was maintained at
29 psig during spraying so that the conditions are consistent with High Volume Low

Pressure (HVLP) practices.

» Example 1
Primer
1. Spray eight passes of the following primer formulation on the first side of the
carrier:

30 C219 50.0%

Methanol 50.0%

Allow to air dry for approximately 10 minutes.
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Spray gun using 3M 16000 Pai nt Preparation System (3M Conpany, St. Paul,
MN). The supply air to the gun was set to 60 psig. The pressure at the
nozzl e wawormiorailred at 29 psi g during spraying so tharCrlis2@o6icrt ons are
consistent wth H gh Vol une Low Pressure (HVLP) practices. Exanple 1 Priner
1. Spray eight passes of the followng priner fornulation on the first side
of the carrier: C219 50.0% Met hanol 50.0% Allow to air dry for

appr oxi met el y Snway¢ighitragses of therfallowingirings deramlgontaiethe stdondisidg opiener
fornul atigp.on the second side of the carrier: C219 50.0% Met hanol 50. 0%
Allow to air dry for approximately 10 m nutes. Adhesive (Tie Layer) 3.
Spray 16 passes of the foll owt2i® adhesiaded%or mul ati on over the first side
of the carrier: C213 50. 0% T248hha&b10% Ao.@y to air dry for approximately 10
mnutes. 4. Spray 16 passes of the follow ng adhesive fornulation over the
secohd si de ofAldye teaF diveler agpreenztelndh) Tpages0. 0% Al low to air dry for
approximately 10 mnutes. 5. Dry and partially cure in a walk-in oven at

1200C forAé?hoeSIJr\r]lewltequaVerl{r et hane

3. Spray 16 passes of the following adhesive formulation over the first side of the
carrier:
10 C213 50.0%
T248 50.0%

Allow to air dry for approximately 10 minutes.

4. Spray 16 passes of the following adhesive formulation over the second side of the
15 carrier:
C213 50.0%
T248 50.0%

Allow to air dry for approximately 10 minutes.

20 5. Dry and partially cure in a walk-in oven at 120°C for 30 minutes.
Urethane
6. Spray 15 passes of the following urethane formulation (formed upon mixing Parts

A and B) over the first side of the carrier:

25
Part A Premix (3750 g)
L83 60.0%
MEK 40.0%
Part B Premix (379 g)
E300 51.0%
C7604 4.5%
Dow 7 4.5%
MEK 40.0%
7. Dry and partially cure in a walk-in oven at 120°C for 3 minutes.
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6. Spray 15 passes of the follow ng urethane fornulation (formed upon

m xi ng Parts A and B) over the first side of the carrier: Part A Prem x
(375. 0 g)whg810608800% MEK 40. 0% Part B Prem x (37.9 g) E30COTAB28P06604 4. 5%
Dow 7 4.5% MEK 40.0% 7. Dry and partially cure in a walk-in oven at 12Q0C
for 3 mnutes.8. Spray 15 passes of the preceding urethane formul ation over
the first side of the carrier. 9. Dry and cure in wal k-in oven for 15

m nutes at 1200y hpasspsrafyha prepridngearetiang femuition wiverthe fis ke of ther mul at i on
(formed gn,.m xing Parts A and B) over the second side of the carrier:
Part A Prem X (375.0 g) L83 60.0% MEK 40.0% Part B Prem x (37.9 g) E300
51.0% C7604 4.5% Dow 7 4.5% MEK 40.0% 11. Dry and partially cure in a

wal k-in aoven abrylad@RGrd iafwadk-H Ntner 14 RinuBey AM20% . passes of the preceding
uret hane formul ati on over the second side of the carrier. 13. Dry and cure

in wal k-in oven for 5 hours at 1200C, then 12 hours at 9C0C. Exanple 2
10. Spray 15 passes of the following urethane formulation (formed upon mixing Parts

A and B) over the second side of the carrier:

Part A Premix (3750 g)
L83 60.0%
MEK 40.0%

Part B Premix (379 g)

E300 51.0%
C7604 4.5%
Dow 7 4.5%
MEK 40.0%
10
11. Dry and partially cure in a walk-in oven at 120°C for 3 minutes.
12.  Spray 15 passes of the preceding urethane formulation over the second side of the
carrier.
15
13.  Dry and cure in walk-in oven for 5 hours at 120°C, then 12 hours at 90°C.
Example 2
Primer
20 1. Spray eight passes of the following primer formulation on the first side of the
carrier:
C219 50.0%
Methanol 50.0%
Allow to air dry for approximately 10 minutes.
25
2. Spray eight passes of the following primer formulation on the second side of the
carrier:
C219 50.0%
Methanol 50.0%
30 Allow to air dry for approximately 10 minutes.
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Primer 1. Spray eight passes of the followng priner fornulation on the
first side of the carrier: C219 50. 0% Met hanol 50.0% Allow to air dry for
appr oxi mewel2g10l0s3mnut es. 2. Spray ei ght passes of the Poriusesmagert mer
formul ati on on the second side of the carrier: C219 50. 0% Met hanol 50. 0%
Allow to air dry for approximately 10 m nutes. Adhesive (Tie Layer) 3. Spray
16 passes of the follow ng adhesive formulation over the first side of the
carrier: @E@i@_@%ﬂzﬁ8 50.0% Al low to air dry for approximately 10

m nut es. 4. S I latippover the
second si de OPSV p?%]e c%%?%eﬁ%h%ilg%g% %%%qg%g%ﬁ/ﬁ Rl\ég tLQ gH :ill%ltre gry for

appr oxi medagdier: 10 mnutes. 5. Dry and partially cure in a wal k-in oven at
1200C for 30 minutes. Urethan % Spray 30 passes of the follow ng urethane

formul ation (formed upon m xi Parts and B) over the first side of the
carrier: Part A Prenix (375.00%4% L83 6(506%)NEK 40. 0%

Allow to air dry for approximately 10 minutes.

4. Spray 16 passes of the following adhesive formulation over the second side of the
carrier:
10 C213 50.0%
T248 50.0%

Allow to air dry for approximately 10 minutes.

5. Dry and partially cure in a walk-in oven at 120°C for 30 minutes.
15
Urethane
6. Spray 30 passes of the following urethane formulation (formed upon mixing Parts
A and B) over the first side of the carrier:
Part A Premix (3750 g)
L83 60.0%
MEK 40.0%
20
Part B Premix (379 g)
E300 51.0%
C7604 4.5%
Dow 7 4.5%
MEK 40.0%
7. Dry and cure in walk-in oven for 15 minutes at 120°C.
8. Spray 30 passes of the following urethane formulation (formed upon mixing Parts
25 A and B) over the second side of the carrier:

Part A Premix (3750 g)
L83 60.0%
MEK 40.0%
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Part B Prem x (37.9 g) E300 51.0% C7604 4.5% Dow 7 4.5% MEK 40.0% 7. Dry
and cure in walk-in oven for 15 mnutes at 1200C. 8. Spray 30 passes of the
f ol | ow ngworzetdnass2f or mul ati on (formed upon m xi ng Part @CAEsEIBS60Y er t he
second side of the carrier: Part A Premx (375 .0 g) L83 60.0% MEK
40.0%Part B Premi x (37.9 g) E300 51. 0% C7604 4.5% Dow 7 4.5% MEK 40. 0% 9.
Dry and cure in wal k-in oven for 17 hours at 12Q0C. Exanple 3 Priner 1.
Spray eight passes of the fol Pa®iBhBreprs ner €d¥hel ation on the first side of
the carrier: C219 50. 0% Met hanol E8000% Al | oWwlt0oair dry for approxi mately
10 m nutes. 2. Spray eight passes7@¥ the fol4.6% ng priner fornulation on

t he second side of the carrier: @239 50. 0% Mettanol 50.0% Al low to air dry

for approximately 10 m nutes. MEK 40.0%
9. Dry and cure in walk-in oven for 17 hours at 120°C.
Example 3
5 Primer
1. Spray eight passes of the following primer formulation on the first side of the
carrier:
C219 50.0%
Methanol 50.0%
10 Allow to air dry for approximately 10 minutes.
2. Spray eight passes of the following primer formulation on the second side of the
carrier:
C219 50.0%
15 Methanol 50.0%

Allow to air dry for approximately 10 minutes.

Adhesive (Tie Layer)
3. Spray 16 passes of the following adhesive formulation over the first side of the
20 carrier:
C213 50.0%
T248 50.0%

Allow to air dry for approximately 10 minutes.

25 4. Spray 16 passes of the following adhesive formulation over the second side of the
carrier:
C213 50.0%
T248 50.0%
30 Allow to air dry for approximately 10 minutes.
5. Dry and partially cure in a walk-in oven at 120°C for 30 minutes.
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Adhesive (Tie Layer) 3. Spray 16 passes of the follow ng adhesive

formul ation over the first side of the carrier: C213 50.0% T248 50. 0% Al | ow

to air drwyofzero/E@ggroxi mately 10 minutes. 4. Spray 16 pa®PSeEaISedoonbus72

foll owi ng adhesive fornul ati on over the second side of the carrier: C213

50.0% T248 50.0% Allow to air dry for approximately 10 m nutes. 5. Dry and

partially cure in a wal k-in oven at 120Q0C for 30 m nutes. Urethane 6. Spray

15 passesUisthange fol | owi ng urethane fornul ation (formed upon nixing Parts A
t

and B) over i i . her:eP . ] 75; 83

60. 0% MEK " 40. B&@aﬁ I’aﬁﬁéﬁf"g&%foglgg'?’gga%‘;e{h%@%g"@%&@)" @‘F‘?@gﬁa{ﬂé@}?t’%&ﬁa . 5% MEK
40. 0% 7. Muayd Bpdvrahd fist bide ofithe carricae wal k-in oven at 1200C for 3 m nutes.

8. Spray 15 passes of the previous urethane fornulation (fornmed upon m xi ng
Parts A and B) over the first side of the carrier. 9. Dry and cure in

wal k-in oven for 15 minutes aPartZdyemiyo, S}?r5a%/g)15 passes of the follow ng
uret hane formul ati on (formed upork83 xi ng Pap®.87A and B) over the second

side of the carrier: MEK 40.0%
5
Part B Premix (379 g)
E300 51.0%
C7604 4.5%
Dow 7 4.5%
MEK 40.0%
7. Dry and partially cure in a walk-in oven at 120°C for 3 minutes.
8. Spray 15 passes of the previous urethane formulation (formed upon mixing Parts A
10 and B) over the first side of the carrier.
9. Dry and cure in walk-in oven for 15 minutes at 120°C.
10. Spray 15 passes of the following urethane formulation (formed upon mixing Parts
15 A and B) over the second side of the carrier:

Part A Premix (3750 g)
L83 60.0%
MEK 40.0%

Part B Premix (379 g)

E300 51.0%
C7604 4.5%
Dow 7 4.5%
MEK 40.0%
11.  Dry and partially cure in a walk-in oven at 120°C for 3 minutes.
20
12.  Spray 15 passes of the preceding urethane formulation over the second side of the
carrier.
13.  Dry and cure in walk-in oven for 5 hours at 120°C, then 12 hours at 90°C.
25
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Part A Prem x (375.0 g) L83 60.0% MEK 40.0% Part B Prem x (37.9 g) E300
51.0% C7604 4.5% Dow 7 4.5% MEK 40.0% 11. Dry and partially cure in a

wal k-in overosw078@0C for 3 minutes. 12. Spray 15 passe®Cofustée/oprseredi ng
uret hane formul ati on over the second side of the carrier. 13. Dry and cure
in wal k-in oven for 5 hours at 1200C, then 12 hours at 9Q0C. Exanple 4
Primer 1. Spray eight passes of the follow ng prinmer formulation on the
first sidexamplede carrier: C219 50. 0% Met hanol 50.0% Al low to air dry for
approxi mgd &y 10 mnutes. 2. Spray eight passes of the follow ng priner
formul atiom on the second side of the carrier: C219 50. 0% Met hanol 50. 0%
Al ow to lai r Bpray @phtappseexi trtfellywih@ printd tfesnul Atbhesi the figstisele lofiyter ) 3.
Spray 16 passes of the foll owi ng adhesive fornulation over the first side
of the cd®€r: C213 50. 0% T248 50. 0%

5 C219 50.0%
Methanol 50.0%

Allow to air dry for approximately 10 minutes.

2. Spray eight passes of the following primer formulation on the second side of the
10 carrier:

C219 50.0%
Methanol 50.0%

Allow to air dry for approximately 10 minutes.

15 Adhesive (Tie Laver)

3. Spray 16 passes of the following adhesive formulation over the first side of the
carrier:
C213 50.0%
T248 50.0%
20 Allow to air dry for approximately 10 minutes.
4. Spray 16 passes of the following adhesive formulation over the second side of the
carrier:
C213 50.0%
25 T248 50.0%

Allow to air dry for approximately 10 minutes.
5. Dry and partially cure in a walk-in oven at 120°C for 30 minutes.

30 Urethane
6. Spray 30 passes of the following urethane formulation (formed upon mixing Parts

A and B) over the first side of the carrier:

Part A Premix (3750 g)
L83 60.0%
MEK 40.0%
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Allow to air dry for approximately 10 m nutes. 4. Spray 16 passes of the
foll ow ng adhesive formul ati on over the second side of the carrier: C213
50. 0% T248020100%783AR1 ow to air dry for approxi mately 10 ®mCmaiSe@9/06267Dry and
partially cure in a walk-in oven at 1200C for 30 m nutes. Urethane 6. Spray
30 passes of the follow ng urethane fornulation (fornmed upon mxing Parts A
and B) over the first side of the carrier: Part A Premx (375 .0 g) L83

60. 0% MEK 40.0%art B Prem x (37.9 g) E300 51. 0% C7604 4.5% Dow 7 4.5% MEK
40.0% 7. Dry and cure in wal kPeri BoReemixor 1687# gutes at 1200C. 8. Spray 30
passes of the follow ng urethaneEB00 nmul ati od1(®6r med upon m xi ng Parts A
and B) over the second side of t@&oOdarrier: £a¥¢ A Prem x (375.0 g) L83

60. 0% MEK 40.0% Part B Prem x (3309 79) E300 5390% C7604 4.5% Dow 7 4.5% MEK

40. 0% MEK 40.0%
7. Dry and cure in walk-in oven for 15 minutes at 120°C.
5 8. Spray 30 passes of the following urethane formulation (formed upon mixing Parts

A and B) over the second side of the carrier:

Part A Premix (3750 g)

L83 60.0%
MEK 40.0%
Part B Premix (379 g)
E300 51.0%
C7604 4.5%
Dow 7 4.5%
MEK 40.0%

10 9. Dry and cure in walk-in oven for 17 hours at 120°C.

Example
Primer
1. Spray eight passes of the following primer formulation on the first side of the
15 carrier:
Moleculok Diblend 25.0%
MEK 12.5%
PMMEA 12.5%
Methanol 50.0%
20 Allow to air dry for approximately 10 minutes.
2. Spray eight passes of the following primer formulation on the second side of the
carrier:
Moleculok Diblend 25.0%
25 MEK 12.5%
PMMEA 12.5%
Methanol 50.0%

Allow to air dry for approximately 10 minutes.
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9. Dry and cure in walk-in oven for 17 hours at 1200C. Exanple 5 Priner 1.
Spray ei ght passes of the followng prinmer fornulation on the first side of
t he carriwp:20M7e12] ok Di bl end 25. 0% MEK 12. 5% PMVEA 12 PB¥usketbanwi’2 50. 0%
Allow to air dry for approximately 10 m nutes. 2. Spray ei ght passes of the
followi ng primer fornulation on the second side of the carrier: Ml ecul ok
D bl end 25. 0% MEK 12 . 5% PMVEA 12 . 5% Met hanol 50.0% Allow to air dry for
apprOX|nHﬁ£E§Q£®_ﬁﬂﬁaﬂés Adhesive (Tie Layer) 3. Spray 16 passes of the

the 117o0o dotsp | ELE be Pk EAGHEE RAR AR 47 ‘@%&@@“ SRR 25, o
PMVEA 25.098 Rad €) BvdPrieniint (180 othg)aficBO 48. 0% C7604 1. 0% Dow 7 1. 0% PMVEA
50. 0%

Part A Premix (200.0 g)

E&28 50.0%
MEK 25.0%
PMMEA 25.0%
5
Part B Premix (90.9 g)
E100 48.0%
C7604 1.0%
Dow 7 1.0%
PMMEA 50.0%
Part C Premix (50.0 g)
L83 60.0%
MEK 40.0%
Allow to air dry for approximately 10 minutes.
10 4. Spray 16 passes of the following adhesive formulation (formed upon mixing Parts
A, B and C) over the second side of the carrier:
Part A Premix (200.0 g)
E&28 50.0%
MEK 25.0%
PMMEA 25.0%
Part B Premix (90.9 g)
E100 48.0%
C7604 1.0%
Dow 7 1.0%
PMMEA 50.0%
Part C Premix (50.0 g)
L83 60.0%
MEK 40.0%
15

Allow to air dry for approximately 10 minutes.

5. Dry and partially cure in a walk-in oven at 120°C for 30 minutes.
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Part C Prem x (50.0 g) L83 60.0% MEK 40.0% Allow to air dry for
approximately 10 mnutes. 4. Spray 16 passes of the foll ow ng adhesive

f or mul at iwo 20foar7sEd upon mi xi ng Parts A, B and C) over rhe/use@od6sd? de of
the carrier: Part A Prem x (200.0 g) E828 50.0% MEK 25. 0% PMVEA 25. 0% Part
B Premix (90.9 g) ElI OO 48. 0% C7604 1.0% Dow 7 1.0% PMVEA 50.0% Part C
Prem x (50.0 g) L83 60.0% MEK 40.0% Allow to air dry for approximtely 10
m nut es. Beth@pg and partially cure in a wal k-in oven at 1200C for 30

m nutes. Ureth f j Q?E% : tion
(formed tLJé{jon arﬁbg?}glgs a%?sé’ofkl%%@l%%%ﬁg}%}hﬁ{?ﬁ%o@%&%Z‘f% 5@5‘?,? eu{%rgéirg%{]g?: Par t
A Prem x A 3idBYog)r th88rs661dO%E MelkadRr0% Part B Prem x (37.9 g) E300 51. 0%
C7604 4.5%

Part A Premix (3750 g)

L83 60.0%
MEK 40.0%
5
Part B Premix (379 g)
E300 51.0%
C7604 4.5%
Dow 7 4.5%
MEK 40.0%
7. Dry and partially cure in a walk-in oven at 120°C for 3 minutes.
8. Spray 15 passes of the preceding urethane formulation on the first side of the
10 carrier.
9. Dry and cure in walk-in oven for 15 minutes at 120°C.
10. Spray 15 passes of the following urethane formulation (formed upon mixing Parts
15 A and B) over the second side of the carrier:
Part A Premix (3750 g)
L83 60.0%
MEK 40.0%
Part B Premix (379 g)
E300 51.0%
C7604 4.5%
Dow 7 4.5%
MEK 40.0%
11.  Dry and partially cure in a walk-in oven at 120°C for 3 minutes.
20
12.  Spray 15 passes of the preceding urethane formulation over the second side of the
carrier.
13.  Dry and cure in walk-in oven for 5 hours at 120°C, then 12 hours at 90°C.
25
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Dow 7 4.5% MEK 40.0% 7. Dry and partially cure in a walk-in oven at 12Q0C
for 3 mnutes. 8. Spray 15 passes of the precedi ng urethane fornul ation on
t he firstweizdw/o83iehe carrier. 9. Dry and cure in wal k- PRT@82009/0676745

m nutes at 1200C. 10. Spray 15 passes of the follow ng urethane fornulation
(formed upon m xing Parts A and B) over the second side of the carrier:
Part A Premx (375 .0 g) L83 60.0% MEK 40.0% Part B Prem x (37.9 g) E300
51. 0% C7 led, Dow 7 4.5% MEK 40.0% 11. Dry and partially cure in a

wal k-in At 1200C for 3 minutes. 12. Spray 15 passes of the preceding
ur et hane formul ati on over the second side of the carrier. 13. Dry and cure
in wal k-iIn oveSpriyocight gasses of dtc fdREVGg prinem fd2midaionsonathe 963 Cidexde! e 6

Primer 1. Spray eight passes of the follow ng primer fornulation on the
first si @8 the carrier: Ml ecul ok Diblend 25.0% MEK 12 . 5% PMMVEA 12 . 5%
Met hanol 50. 0% Al | ow t o aiyio 18Nl BibIGRPT OXb4piel y 10 m nutes.
MEK 12.5%
PMMEA 12.5%
Methanol 50.0%
Allow to air dry for approximately 10 minutes.
10
2. Spray eight passes of the following primer formulation over the second side of the
carrier:
Moleculok Diblend 25.0%
MEK 12.5%
15 PMMEA 12.5%
Methanol 50.0%
Allow to air dry for approximately 10 minutes.
Adhesive (Tie Layer)
20 3. Spray 16 passes of the following adhesive formulation (formed upon mixing Parts
A and B) over the first side of the carrier:
Part A Premix (200.0 g)
E828 50.0%
MEK 25.0%
PMMEA 25.0%
Part B Premix (90.9 g)
E100 48.0%
C7604 1.0%
Dow 7 1.0%
PMMEA 50.0%
Part C Premix (50.0 g)
L83 60.0%
MEK 40.0%
25

Allow to air dry for approximately 10 minutes.
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2. Spray eight passes of the follow ng prinmer formnulation over the second
side of the carrier: Ml ecul ok D blend 25.0% MEK 12 . 5% PMVEA 12 . 5%

Met hanol O0.20804B310w to air dry for approximately 10 m maoras200@be3t ve (Tie
Layer) 3. Spray 16 passes of the foll ow ng adhesive formnulation (forned
upon m xing Parts A and B) over the first side of the carrier: Part A

Prem x (200.0 g) E828 50.0% MEK 25. 0% PMVEA 25.0% Part B Prem x (90.9 Qg)

El 0O 48. 0% C7604ay11 @passeneitha fodogvmavihesye twamplation (opmediiron mixing Byrty 83

60. 0% ME I F e r roximately 10 m nutes. 4. Spray 16
passes Oﬁ,ﬁg&%%ﬁ%e%@%%&g%%g%éf grcaflru gti on (formed upon mxing Parts A, B
and C) over the second side of the carrier: Part A Prem x (200.0 g) E828
50. 0% MEK 25. 0% PMVEA 25. 0% Part A Premix (200.0 g)

E&28 50.0%
MEK 25.0%
PMMEA 25.0%
Part B Premix (90.9 g)
E100 48.0%
C7604 1.0%
Dow 7 1.0%
PMMEA 50.0%
5
Part C Premix (50.0 g)
L83 60.0%
MEK 40.0%
Allow to air dry for approximately 10 minutes.
5. Dry and partially cure in a walk-in oven at 120°C for 30 minutes.
10
Urethane
6. Spray 15 passes of the following urethane formulation (formed upon mixing Parts
A and B) over the first side of the carrier:
Part A Premix (3750 g)
L83 60.0%
MEK 40.0%
15
Part B Premix (379 g)
E300 51.0%
C7604 4.5%
Dow 7 4.5%
MEK 40.0%
7. Dry and partially cure in a walk-in oven at 120°C for 3 minutes.
8. Spray 15 passes of the preceding urethane formulation over the first side of the
20 carrier.
9. Dry and cure in walk-in oven for 15 minutes at 120°C.
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Part B Premi x (90.9 g) ElI OO 48. 0% C7604 1.0% Dow 7 1.0% PMVEA 50.0% Part C
Prem x (50.0 g) L83 60.0% MEK 40.0% Allow to air dry for approximtely 10
m nut es. WO 2Dxy7831d partially cure in a wal k-in oven at PC2ABAOO6963D

m nutes. Urethane 6. Spray 15 passes of the follow ng urethane fornul ation
(formed upon mxing Parts A and B) over the first side of the carrier: Part
A Prem x (375.0 g) L83 60.0% MEK 40. 0% Part B Prem x (37.9 g). E300 51.0%
C7604 4. 59 Dowwrray] Spaspsiof4le pdhowingprpthapeifosemutatign (fprsed BpemmEip&PXIS n oven
at 1200C ] . . sses of the preceding urethane
fornulatF%%ﬁ%éggbgﬁ%§%¥9§%m@?ég%g%agﬁg carrier. 9. Dry and cure in walk-in
oven for 15 mnutes at 1200C. 10. Spray 15 passes of the follow ng urethane
formul ation (formed upon m xi pgrt PaPicgiA an@3B)o gver the second side of the
carrier: Part A Prem x (375.0 g) L3 60. 0% ¢0.0%

MEK 40.0%

Part B Premix (379 g)

E300 51.0%
C7604 4.5%
Dow 7 4.5%
MEK 40.0%
5
11. Dry and partially cure in a walk-in oven at 120°C for 3 minutes.
12.  Spray 15 passes of the preceding urethane formulation over the second side of the
carrier.
10
13.  Dry and cure in walk-in oven for 17 hours at 120°C.
Example 7 (Comparative)
Adhesive/Primer
15 1. Spray eight passes of the following adhesive/primer formulation on the first side of
the carrier:
SK6233 50.0%
MEK 25.0%
PMMEA 25.0%
20 Allow to air dry for approximately 10 minutes.
2. Spray eight passes of the following adhesive/primer formulation on the second side
of the carrier:
SK6233 50.0%
25 MEK 25.0%
PMMEA 25.0%
Allow to air dry for approximately 10 minutes.
3. Dry and partially cure in a walk-in oven at 120°C for 30 minutes.
30
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MEK 40.0% Part B Prem x (37.9 g) E300 51.0% C7604 4.5% Dow 7 4.5% MEK 40. 0%
11. Dry and partially cure in a walk-in oven at 120Q0C for 3 mnutes. 12.
Spray 15 wessw#78d12t he precedi ng uret hane formul ati on oper/ush@ovewsond si de
of the carrier. 13. Dry and cure in walk-in oven for 17 hours at 12Q0C.
Exanmpl e 7 (Conparative) Adhesive/Primer 1. Spray eight passes of the

fol | ow ng adhesive/ priner formulation on the first side of the carrier:
SK6233 5 0 K 25.0% PMMEA 25.0% Allow to air dry for approxinately 10

mnutes. 2. S i p . i . i i . | ation
on the se4(2§ondpsé)?%yeleéc)?&%%se&igerefoll@&v} ﬁ%ﬁg@%& @yng%glﬁfg%%&g%%nég&% Al |l ow
to air dryahdB)apprthxtirsatidt yf ha cairieut es. 3. Dry and partially cure in a
wal k-in oven at 1200C for 30 m nutes. Urethane 4. Spray 15 passes of the

foll owi ng urethane forrulation (formed upon m xing Parts A and B) over the
first side of the carrier: PaPt‘ft%geWx ( 673:12)y)

60.0%
MEK 40.0%
5
Part B Premix (379 g)
E300 51.0%
C7604 4.5%
Dow 7 4.5%
MEK 40.0%
5. Dry and partially cure in a walk-in oven at 120°C for 3 minutes.
6. Spray 15 passes of the preceding urethane formulation over the first side of the
10 carrier.
7. Dry and cure in walk-in oven for 15 minutes at 120°C.
8. Spray 15 passes of the following urethane formulation (formed upon mixing Parts
15 A and B) over the second side of the carrier:
Part A Premix (3750 g)
L83 60.0%
MEK 40.0%
Part B Premix (379 g)
E300 51.0%
C7604 4.5%
Dow 7 4.5%
MEK 40.0%
9. Dry and partially cure in a walk-in oven at 120°C for 3 minutes.
20
10.  Spray 15 passes of the preceding urethane formulation over the second side of the
carrier.
11.  Dry and cure in walk-in oven for 5 hours at 120°C, then 12 hours at 90°C.
25
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L83 60. 0% MEK 40.0% Part B Prem x (37.9 g) E300 51.0% C7604 4.5% Dow 7 4.5%
MEK 40.0% 5. Dry and partially cure in a walk-in oven at 1200C for 3

m nut es. WO 28prEy3125 passes of the precedi ng urethane f@ecwEusatwom6orer the
first side of the carrier. 7. Dry and cure in walk-in oven for 15 m nutes
at 120Q0C. 8. Spray 15 passes of the follow ng urethane formulation (forned
upon m xing Parts A and B) over the second side of the carrier: Part A
Prem x ( mpje 0 ti MEK 40.0% Part B Prem x (37.9 g) E300 51. 0%
C7604 4.5%&£Q§&Z&§m§@6NEK 40.0% 9. Dry and partially cure in a wal k-in oven
at 1200C es. 10. Spray 15 passes of the precedi ng urethane
formul atilon owSpray éightgesandf dicdsllodinghdhesavd/praner fdimulbrigh emtheditstasiderof

wal k-in oven for 5 hours at 12Q0C, then 12 hours at 9CQ0C. Exanmple 8

( Conpar at!'¢ €3 Tiddhesi ve/ Primer 1. Spray eight passes of the fol |l ow ng
adhesi ve/ prinmer fornulation oygdhg firsfy@jde of the carrier:

MEK 25.0%
PMMEA 25.0%

Allow to air dry for approximately 10 minutes.

10 2. Spray eight passes of the following adhesive/primer formulation on the second side

of the carrier:

SK6233 50.0%
MEK 25.0%
PMMEA 25.0%
15 Allow to air dry for approximately 10 minutes.
3. Dry and partially cure in a walk-in oven at 120°C for 30 minutes.
Urethane
20 4. Spray 15 passes of the following urethane formulation (formed upon mixing Parts

A and B) over the first side of the carrier:

Part A Premix (3750 g)

L83 60.0%
MEK 40.0%
Part B Premix (379 g)
E300 51.0%
C7604 4.5%
Dow 7 4.5%
MEK 40.0%

25 5. Dry and partially cure in a walk-in oven at 120°C for 3 minutes.
6. Spray 15 passes of the preceding urethane formulation over the first side of the
carrier.

30 7. Dry and cure in walk-in oven for 15 minutes at 120°C.

-35-



SK6233 50. 0% MEK 25. 0% PMVEA 25.0% Al low to air dry for approximtely 10

m nutes. 2. Spray eight passes of the follow ng adhesive/prinmer formul ation
on the sewordiogi7gi2of the carrier: SK6233 50. 0% MEK 25. e RIsMEBN02%7D% Al | ow
to air dry for approximately 10 minutes. 3. Dry and partially cure in a

wal k-in oven at 120Q0C for 30 m nutes. Urethane 4. Spray 15 passes of the
follow ng urethane formulation (fornmed upon m xing Parts A and B) over the
first side of Ymey tapassesrof thyfolloyimy wrthang Bymubitigy (fogzedppavmine Bots0% Par t
B Prem x 9 . 5% Dow 7 4.5% MEK 40.0% 5. Dry and
parti al l yAgﬁc}g) ?ﬁergﬁggﬁcg‘}‘? %J%\%%gg?élfgmc for 3 mnutes. 6. Spray 15 passes
of the preceding urethane fornulation over the first side of the carrier.

7. Dry and cure in wal k-in oveartfAoPretfix M ni3B @t 12C0C. 8. Spray 15 passes
of the follow ng urethane fornmul gtgzon (fornggoupon m xing Parts A and B)
over the second side of the carrigfg Part A4fpem x (375.0 Q)

Part B Premix (379 g)

E300 51.0%
C7604 4.5%
Dow 7 4.5%
MEK 40.0%
5
9. Dry and partially cure in a walk-in oven at 120°C for 3 minutes.
10.  Spray 15 passes of the preceding urethane formulation over the second side of the
carrier.
10

11.  Dry and cure in walk-in oven for 17 hours at 120°C.

Examples 1-4 used C219 as a primer layer on the metal carrier with a C213 tie
layer bonding the Adiprene L83 and E300 (or E100) urethane polymer layer to the primer
15 layer. Examples 1 and 2 had only five hours of cure time at 120°C. Examples 3 and 4 had
seventeen hours of cure time at 120°C. The additional cure time at the higher temperature
appears to improve the performance of the multi-layer APS.
Examples 5 and 6 used the Moleculok Diblend as a primer layer on the metal
carrier. An epoxy tie layer containing Epon 828 and Ethacure 100 bonded well to the
20 primer layer, and to the Adiprene L83 and E300 urethane polymer layer. Examples 5 and
6 adhered well to the steel carrier surface. The adhesion was so good that the standard
process for removing the urethane coating, an overnight soak in 3M H22 Floor Stripper
(3M Company, St. Paul, MN), did not cause the urethane layer to swell and release from
the surface. The coating had to be ground off with a 3M green bristle abrasive disc using a
25 right angle die grinder.
Examples 7 and 8 are Comparative Examples using an adhesive/primer layer
without an intermediate tie layer. The primer layer was SCOTCHKOTE 6233 adhesive,
and the polymer layer was Adiprene L83 and E300 polyurethane. Examples 7 and 8 failed

due to delamination of the polymer layer from the adhesive/primer layer.
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L83 60. 0% MEK 40.0% Part B Prem x (37.9 g) E300 51.0% C7604 4.5% Dow 7 4.5%
MEK 40.0% 9. Dry and partially cure in a walk-in oven at 1200C for 3

m nut es. WO0.20m7831215 passes of the precedi ng urethane fPomrase@viosrs7nver the
second side of the carrier. 11. Dry and cure in wal k-in oven for 17 hours
at 1200C. Exanples 1-4 used C219 as a priner |layer on the netal carrier
wth a C213 tie |layer bonding the Adi prene L83 and E300 (or El OO urethane
pol yner layer to the priner [ayer. IestaMgtheds 1 and 2 had only five hours of
cure ti : es 3 and 4 had seventeen hours of cure tine at
1200C. _Ir[ere:g{ 3, AR time at the higher tenperature appears to

i nprove the peXtstnathod wak detdomad th iexdraine thdARBcsibix afipledmnd canthgb taihed t he

Mol ecul ok Diblend as a prinmer |ayer on the nmetal carrier. An epoxy tie
layer contHpehi HGEPIGH B CagnEr hae GPBPOIS O SiierdmRen Weresothvd Bri er | ayer,
and $o the: Adipr 0 u . I nd 6
adne! od i PR 43S 2R, LRl ik TR A e A B B e

t he st andarihtpovldessbd exsily podlvd agay fremuhetthmhss swoaltwargonsidered @ havght soak
in 3M H22 Floor Stripper (3M Ctﬁrrpany, St. -P@ul, , did not cause the

ur et hane N3a3YE§ (55t \f1e cogpen phihe S¥e Wep EAviTRe tsmpstdbese crtfsiadenan ™I to be
ground ofif .mith a 3Mgreen bristle abrasive disc using a right angle die
grinder. E)?anpl es 7 and 8 are Conparative Exanpl es using an adhesive/pri nmer

| ayer wi tFosuMethodiZnPelisiteai ate tie layer. The priner |ayer was SCOTCHKOTE
6233, adhesi ve, .and t he po] yner | r Adi L8 nd 00 .

ol Jur et hane. GASIMEE B aSBe eV atEs (5 AN BPRITER SFTHEpol yner
layer frandtMginadMesdo®lRsiisEhppiay MaclRs to PEIAXDS uim 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,
15 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
20 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
25 asymmetry of the wafer edge profile after polishing indicated asymmetry in the polishing
rate, i.¢., the removal rate differed between the top and bottom surfaces of the wafer.

Test Method 3, Tensile

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
30 sample width of 25 mm were used with a crosshead speed of 101.6 c/min.

(40 inches/min.).
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Test Method 1, Adhesion A test nethod was devel oped to exam ne the adhesion
of urethane coatings to the surface of stainless steel coupons. Two coupons
of each ewearnplod7s@mere soaked in deionized water at 530C POT/UB200006%72 Af t er
soaki ng, any coating that was not delam nated or that could not be easily
peel ed away fromthe stainless steel was considered to have passed the

test. One coupon of the two was required to neet these criteria for an
exanpl e t@b&éﬁlﬂ'ﬂe‘&’ﬂﬁ/m hod 2, Polishing Carriers were tested using a
Peter-Wlters ter- e - j - [

doubl e- si ded |§§€ﬁ%@gﬁééﬁﬁjﬁggﬁ% %%Y@é%%g%ﬂ %69$%F4 %oa%ear%rmcelé‘%r‘%e &
silicon wedtesiag bAthoodaakingsgepay ah aquovus kaleton meluslingddiaiadusatgobndshi ng of

three wafers each inserted within its own carrier. for a m n. polishing
tine. The“‘tgi?'ﬁ‘g%‘il lapgingsiehn TS SAuFRUS SRIHERY COyRS %‘é‘?éwgaé} ?r a prgvious

cound er cl QElMoSHefHMonY diftoRdc e Ol*He%Bhlalﬂ%g%g h&ol%ﬁ\%&%&%iﬁ’g thb c&hRFIWM Se

rotation.” The chine was operated at a p eh spee rotations per
m nut e (rtherhquends slpraseuteniof 1B@s Gan PR, by whight of sthcothswiréaslideigeaed (i nner

ring) at 14 rpm Deioni zed er was supplied at, 500 nL/mn._ to provide
cool i ng atetapiC Ry s TAES PrRag pé#éww%a%te&@% Peier-Wejters. 015
Tri zact (t%@%@mqp&qu&ll ol @g{g@gr@éng@%%{m whi ch were conditioned,

before an et ween 'successi ve tests, nni ng ‘annul ar 600 grit al um num
oxi de stones, Ahecdmbrasiec LW, dAd DT &-MiSilnacCEWitmord Tabldvetatdefripar abl e

initial tes of the rfaces r each test. R al rates of the
wat S 2 vePd RGBSy e s en O s P e RS st 805 Taried s ¢ he
average Qfythd ﬁla'ﬁéﬂ[ fahWRd RES dP¥c GYGd®n &@hg HeMhidt aff obiRReringpRNalA rate
relative to the top wafer surface and %o tom waf er surface was nonitored by

vi sual | y 1®8gemdaamndger siNgosuedfcawgsmerntyd of the kerrigaf Ewo diles praot off the sdmer
l.i shin e renmpval rate

G 11 or ed Bt Ehat FETVEIE ifk bt RRyng ah M Fiaks & b WoRhau o
Tensi | e AliAvhltep bLGE d¥ebdraer. Wasir US8tkd flatdeveraplardmaahasinedlof picoper ti es
of films. The test generally followed ASTM D638 except that a sanpl e gauge
| endt h ofcaBroisidpéhcging gears. Two 4.5 kg plates were then placed on top of the ring gears.
The 4.5 kg plates did not contact the four, 1.13-kg plates in the center of the carrier. The
total weight on the center of the carrier was about 4.5 kg with the total weight on the
carrier being about 20 kg. The contact area of the carrier was about 165 cm?, yielding an
average pressure on the carrier of about 0.12 kg/cm”.
20 The AC500’s lower 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
25 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.
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sanple width of 25 nmwere used with a crosshead speed of 101 .6 cm mn.
(40 inches/mn.).Test Method 4, War Test nmethod 4 subjects the polyneric

| ayer coaweadowar’silers to an accel erated wear test usingPb@fUs2@&996®i2 ng step
in an aqueous sol ution including deionized water, and a singl e-si ded

| appi ng step. The aqueous sol ution contained silicon swarf from a previous
grinding operation on a silicon wafer. The soaking step involved subnerging
the carrier infheHestaepuliowsrasasifatlows cont ai ning 1 ess than 0.5% by wei ght of
silicon swarf and deionized water at {§¢pG for four days. The |apping
process was conducted on a Peter-Wlters AC500(tm tool (Peter Wlters,
GrbH, RendsltRxaghpléer Maapier|ASdaks@d Dk as 6y padyeidhted WEabTOsk Rebuitgact (tm

Di anond Tile (mmi labhle fram 3M Conpany, St Paul — I\/I\I) was mounted on the

| oner pl aten. Each carBicer \was nmoubeat on t he Dlamieatiompronnd Weork Eelch | of t he
carrier engagrypg—therranertand—outet Hg—pt A—O00—m—h t i con
waf er was mounted in tﬁ@efcarri er. %3.3 kg Eé%?@m tfloqff’ftgu’%‘g%r]g&ozer
geonetry[as thg carriegg pdi ng tesgggy having quléfﬂ,ahg@,}%gﬁwrkﬁo J24.8 mm
were placed on top off the tlest carrier. Four|1.13-kg plates were Dlla(:ed on
the center of #he canrBeel |inside Gb&l ri ng gears. Two 4G&dkg pl ates were

t hen pl aced—ontopofithe ring gears—Fhe 4.5 kg platesdid not—contact the
four, 1.1 3-kg3plates Pickhe cent B0 the carrier. Théieaskal weight on the

center of—the garrier S, gbout—4.- 5 kg wtihr {he tot=t rght—om the <carrier
bei ng about 20°kg. The%Slnt act ar ego%dfg the carrier wasv(z% t 165 cn?,

yi el di ng| ancamph@agee)dr SkeUre on the&Rrrier of Gaeiivelk, bét damifatedNE
AC500's lower platen|was rotated at 96 rpmand its sun gear was rotated at
14 rpm TRéCuwmpkiatige)fi| Bicdl Used i n Gowd t est was GoadeWied, bdt, Dagmentrsl sol uti on

Cont al nl nociliecAn cvwmrf frinam A Ny vt Al Arr Al Ny NrAacn~nca Tha nNnr Ay ous
fg—STT T CO—Svwart T O pPr v oSt Tt [SANASASASIS RS HC—pPTCva

grinding process was a doubl e sided_ | apping process using a 6 nm di anond
abrasive, a aRcfengreathpughaytithis speaifigation e cmbiodipend.” (St npany) to

gri silld . SO _ 0] IO i -t han
Thour o EhFRRHENE boncHliinEH A AENEIP oMLt (RIS 10 nERTL"

m nut es, thé toemn “wkénmplary’ ipecetimpeinc @nd “gebodinehet memswast sspapiiqedd, fedthe, wei ght s
renoved fromthe carriers and.the carriers renopved. Lrom the.tool.. The
carriers %pt@ree%r%cpr\? %l‘a%:[F]il.,g}lC described 1n connection with the embodiment is

included in at least one embodiment of the presently described invention. Thus, the

)

99 ¢cs

appearances of the phrases such as “in one or more embodiments,” “in certain

10 embodiments,” “in one embodiment” or “in an embodiment” in various places throughout
this specification are not necessarily referring to the same embodiment of the presently
described invention. Furthermore, the particular features, structures, materials, or
characteristics may be combined in any suitable manner in one or more embodiments.

While the specification has described in detail certain exemplary embodiments, it

15 will be appreciated that those skilled in the art, upon attaining an understanding of the
foregoing, may readily conceive of alterations to, variations of, and equivalents to these
embodiments. Accordingly, it should be understood that this disclosure is not to be
unduly limited to the illustrative embodiments set forth hereinabove. In particular, as used
herein, the recitation of numerical ranges by endpoints is intended to include all numbers

20 subsumed within that range (e.g., 1 to 5 includes 1, 1.5, 2, 2.75, 3, 3.80, 4, and 5). In
addition, all numbers used herein are assumed to be modified by the term 'about'.
Furthermore, all publications, published patent applications and issued patents referenced

herein are incorporated by reference in their entirety to the same extent as if each
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for delam nation of the polyneric |ayer.The test results were as foll ows:
Tabl e 1 Reference throughout this specification to "one enbodi nent, "
"certai n Wolzodvaresiks, " "one or nore enbodi ments" or "anPeRhsAdéorOsL67Y

whet her or not including the term "exenplary" preceding the term

"enbodi ment,"” neans that a particular feature, structure, material, or
characteristic described in connection with the enbodinent is included in

at | east iBdiEidaphpilisgtinn aipatonewpy eeiicaly aeddividiglly andisatedle. beThus the
appear anc

ot ai n msraiclByRRAEE, SRS el B ONinERl G EROM R THE s
pl aces t handwgieo ginbblinsenspece withtathe ecoparoé thvdolloetagsdams] y referring to the
sanme enbodi ment of the presently described invention. Furthernore, the
particul ar features, structures, materials, or characteristics my be
conbined in any suitable manner in one or nore enbodi ments. Wile the
specification has described in detail certain exenplary enbodi nents, it
will be appreciated that those skilled in the art, upon attaining an

under standi ng of the foregoing, may readily conceive of alterations to,
variations of, and equivalents to these enbodi nents. Accordingly, it should
be understood that this disclosure is not to be unduly limted to the
illustrative enbodi ments set forth hereinabove. In particular, as used
herein, the recitation of numerical ranges by endpoints is intended to

i nclude all nunbers subsuned within that range (e.g., 1 to 5 includes 1,
1.5, 2, 2.75, 3, 3.80, 4, and 5). In addition, all nunbers used herein are
assunmed to be nodified by the term'about'. Furthernore, all publications,
publ i shed patent applications and issued patents referenced herein are
incorporated by reference in their entirety to the sane extent as if
eachi ndi vi dual publication or patent was specifically and individually

i ndicated to be incorporated by reference. Various exenplary enbodi nents
have been described. These and ot her enbodi nents are within the scope of
the followng clains.Clains 1. A lapping carrier conprising a base carrier
having a first nmajor surface, a second najor surface and at | east one
aperture for holding a workpi ece, said aperture extending fromthe first
maj or surface through the base carrier to the second nmgjor surface, wherein
the circunference of said aperture is defined by a third surface of the
base carrier, and
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further wherein at |east a portion of the first major surface or at |east a
portion of each of the first and the second major surfaces conprises a

pol yner i cwoegioanig3igai d pol ynmeric region conprising at | eastustéve/0bmlit owi ng
adhesion pronoting layers: (a) a priner |ayer, wherein the primer |ayer
conprises at |east one of a phenolic resin or a novolac resin; (b) atie

| ayer adjoining the priner |ayer, wherein the tie |ayer conprises at |east
one of arClHMho-functional epoxy resin or a hydroxyl-functional epoxy
resin; and (c) a polyneric layer adjoining the tie |ayer on a side opposite
the prinmgr |ay wherei.n the .pol ric l.ayer.conprises an

| socyanat - f urst PSRl shePriBe R oty g oLy Whfaeee seomid n of
the firstmipf Qiifastbi@adeanond 4R GRCONHo IR wtkbicae Saliaippftingextdngingol yneri c
region. 3. The carrier of claim1 wherein at |east a portion of the third
surface dowpihestist mpjer pafagadlirpuch tgibase canricrt ghesgeendamajer swfagemvheroier ei n
the base GALLGeLATPL! SEPaltELAl is aBhARPhy { InhliSHr B0l SR hasRlabREAMYC. S The
carrier of clarm1, erel e priner l"ayer conprises a novolac resin

sel ect ed furthenvehezah acleadt apoviddraef the Sirsn magorcuesal orradloaktacparési of cagh of

pol yhydr oxyphenol - endcapped novol ac resjn, or conbinations thereof.6. The
carrier dﬁe gr%%ﬁ the S@Wélfiéwort%véf%ﬁ?% GREIPTISEY POl BIRHE 288N, MBRBIENSTE r esi n

sel ect ed f§; : ; i : .C resin, a
poIyhydr3E%nggﬁ%ﬁgggkgggﬁ?Rg%%§§§%¥@?ﬁ%%% e%gwﬂgﬁgﬁgiic resin, a polythiol
phehdl i ¢ resina) or apmhémaydrowkertinghepfimei7laydremparses &rleasf ored agfiam 1, wherei n

the prinmer |ayer Hs chenicall&»bonded to at | east one of the base carrier
or the tie | a8 HRET AAPYTAF 'S claim 1, wherein the tie layer is

chem cal |y bonggd toidf ér%ﬁiniﬁ%%&ﬁrirh&ﬁaﬁri\K}Réreﬂnaeb{@fie Riycf MpRkyperi C.
| ayer. 9. The carrier o¥ claimI, wherein the at |east one am no-functional
epoxy resin orledsydnoxian gminetfimnighalegpoxy rasestrrs hyslrexybdinetibug sppohebinepoxy

resin. 10. Th%mﬁarrier of claim1, wherein the polynmeric |ayer conprises a
g

pol ymeri c coat’i
15 () a polymeric layer adjoining the tie layer on a side opposite the primer layer,

wherein the polymeric layer comprises an isocyanate-functional polymer.

2. The carrier of claim 1 wherein both of the first major surface and the second major
surface comprise the polymeric region.

20
3. The carrier of claim 1 wherein at least a portion of the third surface comprises the

polymeric region.

4. The carrier of claim 1 wherein the base carrier comprises metal, glass, filled

25 polymer, or ceramic.

5. The carrier of claim 1, wherein the primer layer comprises a novolac resin selected
from a catechol novolac resin, a cresol novolac resin, a polyhydroxyphenol-endcapped
novolac resin, or combinations thereof.

30
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or a lamnated polyneric film 11. The carrier of claim1l, wherein the

i socyanat e-functional polynmer conprises a poly-functional urethane polyner.
12. The cworzbevo7edi2zcl ai m 11, wherein the isocyanat e-f uneCirarsatoopedegrer
conprises a crosslinked urethane polyner. 13. The carrier of claim11,
wherein the polyneric region has a work to failure of at |east about 15
Joules. 14. The carrier of claim1l wherein the polyneric region includes a
t her moset6- pol ykhigrcartieroh eleip g1 whetctn the pymst layer ¢amanisese phepelig tesét hane, a

t her nopl [ | yur c ' ' r i.er of
cllai m 1. e EEEL Ao ¥ co iR LI ERoiyniiiocy Bba6RE (G5 2

pol yner i a halyetytiaophnhobgisnalidrdsid a palytidolrgdndlid wsihbor cdniteddiods dlerdofippi ng
conprising : (a) providing a double-sided |apping nmachi ne having two
opposed | appi ng surfaces or a single-sided | appi ng machine; (b) providing
the garrier ofranynalh of BRIARONRerclthdPrifRIR LS RicrtichRP BoftRli'th 8 1)@V Ny a
first major surface, a second major surface’and at |east one aperture for
hol di ng amwif kpi Bsecarsai o thpee fayee extending fromthe first major surface

t hrough the base carrier to the second major surface, wherein the
circunference of said aperture is defined by a third surface of the base
carrier, @nd feyctdficrWhelghn, FheleRRmE tid IBRF Isi ABmRfalll BEndddrts tat FRItGNe 9B f ace
or at |least a portion of each of the first and the second nmjor surfaces
conpr i seshappokylageia thepplpmerie yer. pol ymeri ¢ regi on conprising at |east the
foli¢mjng adhesion pronoting layers: (1) a prinmer layer, wherein the priner
| ayer conprises at |east one of a phenolic resin or a novolac resin; (2) a
tie |ayer9. adj oiteidagidrid€ cRith Tewhé@irethe atRgst ©hd amh®-funetidrAY fox§ bRk bses at

| east one of an am no-functional epoxy resin or a hydroxylfunctional epoxy
resin; arftydfayl-funsEpyahepexy 1caipds 2 aalydiupstingat ¢noxyiresil.ayer  on a si de opposite
t he

10.  The carrier of claim 1, wherein the polymeric layer comprises a polymeric coating
15 or a laminated polymeric film.
11. The carrier of claim 1, wherein the isocyanate-functional polymer comprises a

poly-functional urethane polymer.

20 12.  The carrier of claim 11, wherein the isocyanate-functional polymer comprises a

crosslinked urethane polymer.

13.  The carrier of claim 11, wherein the polymeric region has a work to failure of at

least about 15 Joules.

25
14.  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.

30 15.  The carrier of claim 1 wherein at least one of the primer layer, the tie layer, or the

polymeric layer comprises a dried and cured film.
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prinmer |ayer, wherein the polyneric |ayer conprises an isocyanatefunctional
polymer; (c) providing a workpiece; (d) inserting the workpiece into the
aperture;woeprva18aeti ng the carrier into the | appi ng naekirns2000/0$96p2 ovi di ng
rel ati ve noti on between the workpi ece and the | apping surface while

mai nt ai ni ng contact between the |apping surface and the workpiece; and (Q)
renoving at |east a portion of the workpiece. 17. The nethod of claim 16
further cénpridneghodradanmingcanmising ng fluid at the interface between the

wor kpi ece and e | ' S C iy - ' ' fluid
conpri ses abré%?veIgﬁ???%ﬁég&&%f&%ﬁé%ﬁ%%%§%£%¥e§?§§§¥€%8&§g%£Fﬁb®%e | appi ng
nacplne is S gmu?ﬁsfﬁmd&@kyap@ih@pmg¢gmhmeharl?g t wo ?pposgdtlappl?ﬁ
surfaces an rther caonprjsing providing relative notion between the

wor kpi ece and (Phe tRx;aVlgmgdé%ﬁmgrpﬁﬁaﬁ@ oS freeEscIARnY @RI HE PSR GaEiSht act

bet ween t he 'qﬁpingsa f‘?ﬂé{&%ﬁ)?%&{&g,é&%oﬂ%ﬁ%ﬂ@ﬁace%ﬁdfaﬂ%@ﬁ%& grg@lnﬂé f&! @i m 18

wherein at |east one of the two oppose appi ng surfaces conprises a
t hr ee- di nensi dwdding b evorkpieat, sdid xpatuabexsidieg fomi thé &rst AdyjorBhdacethivogh of

| aim 19 wherejn. the three-di [ I t d, .fixed-abrasi grticl
compr i ses. i anB B PEPTIERLL S Hggi eEs ATise e BEuaT T Sotier 21

The nmethod of g pbkAlMid§MRangianhal shiastof e E cdrfier, M@ fRRRPSA6kciARPI NY
surfaces conprises pellet A met hod of meking a coated | appi ng

| aps. 22.
carrier conpr ilsishgportion op rtltwgrdt mgjoasuréase ot ar least e phevinmy caclf ofrthe findjand

surfgee, a seqand. ) oL SULIRCE AAdal | SR3 RN, BRELIAT S Lo ROl ng &

wor @iece, sai gﬁgr Ul éx?éﬁ&i%gp¥§8nﬂ{ et S ORe] O PEYY a%ega%rough t he
base carrier t@niphiing&e ast thafodlowstk Adesion phen&ing lbys:.ci rcunf erence of said
aperture is defined by a third surface of the base carrier; (b) applying a
primer layer to at (lbast? BHecrdgrararhersin thparimgsieyeraomnsiscs teaskens dfive

primer |ayer conpri : .phenolic resin or a novol ac resin;
(c) applying a tieIﬁggg?%ggﬁgfhﬁﬁgﬁ?ﬁgmgkiner | ayer, wherein the tie |ayer

(2) a tie layer adjoining the primer layer, wherein the tie layer
15 comprises at least one of an amino-functional epoxy resin or a hydroxyl-
functional epoxy resin; and
3) a polymeric layer adjoining the tie layer on a side opposite the
primer layer, wherein the polymeric layer comprises an isocyanate-
functional polymer;
20 (©) providing a workpiece;
(d) inserting the workpiece into the aperture;
(e) inserting the carrier into the lapping machine;
() providing relative motion between the workpiece and the lapping surface
while maintaining contact between the lapping surface and the workpiece; and

25 (g)  removing at least a portion of the workpiece.

17.  The method of claim 16 further comprising providing a working fluid at the
interface between the workpiece and the lapping surfaces, optionally wherein the working
fluid comprises abrasive particles.

30
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conprises at |east one of an am no-functional epoxy resin or a

hydr oxyl - functi onal epoxy resin; and (d) applying a polyneric |ayer

adj oi ni ngwohe1wad7esikayer, wherei n t he pol yneric | ayer coORPIiUGSR@IAMNIG6T2

i socyanat e-functional polymer. 23. The nethod of claim 22, wherein at |east
one of the priner |ayer, the tie |layer or the polymeric Iayer is applied
froman organi ¢ solvent.24. The nethod of claim 23, further conprising

heating atd: | eakhte methodef elpian b Wheiein thy dppingreaghing is aylerblgmsideddaning mer i c
| t | Jret hod
ayer L0 ré%c’f%e%a@ ng t%tsoﬁapgseﬁﬁﬁ@ng ﬁfac{;]sha%d&lhﬂngérlj cl%nfp%sﬂl@q)%ow@g\é %1 0

of claim wher ei'n at "Feas ayer or the

polynerlanaydmhw&mabahmeqn@mzmﬁnmywnnqmbmgia@@ngmhﬁmEEWhﬂdnmhumhmgn122
wherein the po Iynerl | ayer is_applied by |lamnating a polyneric film

conpri si f§tAREPGW B ﬁéﬂp@w&ﬁ%ﬁ&ﬁ%w%w% the tie layer. 27. The

met hod of claim 22, wherein the priner |layer, the tie layer and the
polyneric |ayer are applied on at |east a portion of both nmajor surfaces.
28. The rﬂ@t hodT warncihad of d2im Wheheicm zttli@spmiermfrthd; 'axceoppo'sdrdelappiag lserfgres and t he

pol yneric er a Iled qn subst ant i al | ntire major surface of at
| east oné: % enﬁgnaTﬁﬁuﬁ?tﬁ ﬁiﬁ? %V 1%1% wherein the priner

layer, the tie Iayer and the polyneric |ayer are applied to the entire
maj or surface of both mmjor surfaces. 30. The nethod of claim 22, wherein
the tie |28yer The mﬁb@d el¢lhiyn i%a/b@r@dl hlwﬁhre@fﬂlm@amabtﬁemwed tﬂfX@d-@bTaﬁB’ﬁ | ayer

or e pol ric cl the tie | ayer
s Whent QS Cogro it ot el St By d et P By mer 1 ¢ 1 ayer.
32. The nethod of claim 22, wherein the priner |ayer conprises a novolac
resin sel ected froma catechol novol ac resin, a cresol novolac resin, a

pol yhydr Ay phehisirastbedpheeimby yherein adeast o1y O ébfhﬁY%@mOé?f’s appiag swaces3. The
met hod of . ¢l 2l 24« herein the priner layer conprises a phenolic resin

sel ected froma ior 6s6 phenolic resin, a resol phenolic resin, a

pol yhydr oxy phenolic reS|n a hydroxythlophenol phenolic resin, a polythiol

phenolic re5|n or co ations thereof.34. The et hod of cIa|n122 wher ein
Phe Bt | st dhancaindiy THakies § Bt lapRyng corgist gprgprsing:

(a) providing 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 circumference of said aperture is defined by a third surface of the base carrier;
20 (b) applying a primer layer to at least one surface of the base carrier, wherein
the primer layer comprises at least one of a phenolic resin or a novolac resin;
() applying a tie layer adjoining the primer layer, wherein the tie layer
comprises at least one of an amino-functional epoxy resin or a hydroxyl-functional
epoxy resin; and
25 (d) applying a polymeric layer adjoining the tie layer, wherein the polymeric

layer comprises an isocyanate-functional polymer.
23.  The method of claim 22, wherein at least one of the primer layer, the tie layer or

the polymeric layer is applied from an organic solvent.

30
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hydr oxyl - functi onal epoxy resin is a poly-functional epoxy resin. 35. The
nmet hod of claim 22, wherein the isocyanate-functional polynmer conprises a
pol y- f uncwoanwlo7sgiet hane pol yner. 36. The net hod of cl aiPeTaBR2000069662 N t he

| socyanat e-functional pol yner conprises a crosslinked urethane polyner. 37.
The nethod of claim 22, wherein the isocyanate-functional polynmer has a
work to failure of at |east about 15 Joules. 38. The nethod of claim 22,

wherei n tHe polhgrasthed phglaim b iwithes sgmarising haggerat frsstansrof the primeopl ast i ¢
I

DOl YIet iy NG R e O UERHIRG, 08 AR AL RObAF L b o &

t he prinebkhayer, the tie layer, or the polyneric |ayer conprises a dried

and cured film

5 25.  The method of claim 22, wherein at least one of the primer layer, the tie layer or

the polymeric layer is applied by spray coating.

26.  The method of claim 22, wherein the polymeric layer is applied by laminating a
polymeric film comprising the isocyanate-functional polymer to the tie layer.

10
27.  The method of claim 22, wherein the primer layer, the tie layer and the polymeric

layer are applied on at least a portion of both major surfaces.

28.  The method of claim 22, wherein the primer layer, the tie layer and the polymeric

15 layer are applied on substantially the entire major surface of at least one major surface.

29. The method of claim 22, wherein the primer layer, the tie layer and the polymeric

layer are applied to the entire major surface of both major surfaces.

20 30.  The method of claim 22, wherein the tie layer is chemically reacted with at least

one of the primer layer or the polymeric layer.

31.  The method of claim 22, wherein the tie layer is chemically reacted with both the
primer layer and the polymeric layer.

25
32.  The method of claim 22, wherein the primer layer comprises a novolac resin
selected from a catechol novolac resin, a cresol novolac resin, a polyhydroxyphenol-

endcapped novolac resin, or combinations thereof.

30 33.  The method of claim 22, wherein the primer layer comprises a phenolic resin
selected from a cresol phenolic resin, a resol phenolic resin, a polyhydroxy phenolic resin,

a hydroxythiophenol phenolic resin, a polythiol phenolic resin, or combinations thereof.
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34.  The method of claim 22, wherein the at least one amino-functional epoxy resin or

hydroxyl-functional epoxy resin is a poly-functional epoxy resin.

35.  The method of claim 22, wherein the isocyanate-functional polymer comprises a

poly-functional urethane polymer.

36.  The method of claim 22, wherein the isocyanate-functional polymer comprises a

crosslinked urethane polymer.

37.  The method of claim 22, wherein the isocyanate-functional polymer has a work to

failure of at least about 15 Joules.
38.  The method of claim 22, wherein the polymeric layer comprises a thermoset
polymer, a thermoplastic polymer, a thermoset polyurethane, a thermoplastic

polyurethane, or a combination thereof.

39.  The method of claim 22, wherein at least one of the primer layer, the tie layer, or

the polymeric layer comprises a dried and cured film.
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