A POLI SHI NG PAD RESI STANT TO DELAM NATI ON TECHNI CAL FI ELD OF THE | NVENTI ON
* The present invention is directed to polishing pads used for creating a
snooth, ultra-flat surface on such 5 itens as gl ass, sem conductors,
dielectric/metal conposites, magnetic mass storage nedia and integrated
circuits. Mre specifically, the invention is directed to adhesive
materials that are suitable for adhering certain polishing pad supports to
a polishing device, so as to 10 extend the lifetine of the pad before
del am nati on occurs. BACKGROUND OF THE | NVENTI ON Chemi cal - mechani cal

polishing (CW) is uge LV NakKI Z4 hgue in the
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planarizing nmetallizied |layers and interlevel dielectrics on sem conductor

waf ers, and for planarizin substr at for shallow trench isolation. In
shalIom/tren?ﬁcﬁgapépiEHEP%TPF,T#ErI§§§HEEQF large 20 areas of field oxide

nmust be polished to produce a planar, starting wafer. Achieving accegtable
pl anari zati on acr 356 nuesenf |1nyeneter &8 F1RgFELIuSNhPeILrirtrdnaRdS

etching pr Oﬁ%%éesfvﬁscgégﬂi\%lg;‘ gf' ¥mHBSHCComisfiy - £iHAVeNEEFalsi NEh such

conventi onal re the I's polished using a 25 nechani cal
pol i shi ng5whéskemand @S| ur BYasE . cherfaliconsduH®@®s : unwahetachbxi8émaaRdri al

i's renoved chﬁp%sqit%@ dtgggﬁgt_:?él RlAnar Euﬂrag‘.b”}r{l@(lﬁié{’ arf Muhtkeheyekd
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contri butes taricuiegul aMoreoppgrafiyalpblanihiez inyenhten avedigpetee: frc
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10 extend the lifetime of the pad before delamination occurs.

BACKGROUND OF THE INVENTION

Chemical-mechanical polishing (CMP)is used extensively
as a planarizing technique in the manufacture of VLSI
integrated circuits. It has potential for planarizing a

15 variety of materials in IC processing but is used most
widely for planarizing metallizied layers and interlevel
dielectrics on semiconductor wafers, and for planarizing
substrates for shallow trench isolation.

In shallow trench isolation (STI}, for example, large

20 areas of field oxide must be polished to produce a planar
starting wafer. Achieving acceptable planarization across
the full diameter of a wafer using traditional etching
processes has been largely unsuccessful. However, using
conventional CMP, where the wafer is polished using a

25 mechanical polishing wheel and a slurry of chemical
etchant, unwanted oxide material is removed with a high
degree of planarity.

Similarly, in multilevel metallization procesges, each




this is pronoted by using plug interlevel connections. A preferred

- approach to plug formation is to bl anket deposit a thick netal |ayer,
conprising, for exanple W Ti, TiN, on the interlevel dielectric and into

interlevel wi ndows, and 10 then renoving the excess nmetal using CWP. CW

may al so be wused for polishing an oxide |layers, such as Si Q2+ Ta205 or

W6 or to polish nitride |ayers such as Si, N4, TaN, TiN There are,

however, several deficiencies in conventional polishing pad materials.
Vari ous type

of . 15 ppterials, such_as | yur et hane lL.ycar yl on
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30 platen of the polishing table. Ensuing problens can range from
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failure at the There are, however, several deficiencies in

conventional polishing pad materials. Various types of

15 materials, such as polyurethane, polycarbonate, nylon,

polyureas, felt, or polyester, have poor inherent polishing

ability, and hence are not used as polishing pads in their

virgin state. In certain instances, mechanical or chemical

texturing may transform these materials, thereby rendering

20 them useful in polishing. Another consideration important

to preventing uneven polishing of wafers is the choice and

longevity of the backing £ilm used for attaching the

polishing pad to the platen of the pplishing table. The

backing film cushions the wafer during polishing and

25 compensates for thickness variations in the wafer or

backing plate. Still another consideration is the adhesive
used to attach the polishing pad to the platen.

The slurries used in chemical mechanical polishing are

thought to cause delamination of the polishing pad from the

30 platen of the polishing table. Ensuing problems can range

from unsatisfactory planarization of wafers producing poor

quality wafers in the early stages of delamination, to

total destruction of wafers and polishing equipment, when
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adhesive/pl aten interface, probably due to dissolution of the adhesive.

- The reduction in the nunbers of sufficiently high quality sem conductor
waf ers produced because of delam nation contributes significantly to the
overall cost 10 of producing integrated circuits. One approach to reduce
| osses in productlon due tqo delam nation is,to use an adhesive_that

strongly couphés e@ﬁ@lﬁéFﬁéhPﬁé1§E&nﬂopﬁﬁefﬁP§?eﬂffTﬁl@OgbBQdBE%l?Qlﬁased

on the notieaphbat bkikheénRelibahiBgtRadght thbOBEEMrCcRHRheghéOadRethoe
pl aten, then the polishing slurry will less readily gain ingress betmeen

the platen aWgeChetpadti® d%i’t%epodéi%nﬁat P8H. e fﬁ?%blli@rﬂt\ﬁnt hofhi ghe

approach, hoywedeihing Eaﬁieltﬂe%@%ﬁc%&tl&enswagkéal t the changey
polishing pads. Special equipment is genefally required to 20 faC|I|tate

peel i ng s@chThads ofit oftub plERBVHLEO tioh e viee abblpve iat| efbeon
the platen S'{;kﬁi&l%%‘ive/ QGRS LHAFLNE YR 10F 8 CcS0hYERESut Qofil 82N

adhesi ve the 'platen. These additional renopval and cleaning steps
add to the t&he athesized cBbe vEdpeoteri ¥y t%nwrr&:@grrsapédswﬁegn?@tly

Accordingly, p W@g# qﬁa&% dsbﬁééeﬂﬁﬂeE8¥edw§%@%§a QR digng a

hi ghly pl anar sur ce an aving inproved IongeV|ty 5Lr|ng
whi | e not eﬂeémnemamgnrt leerdhgvoetreentsiigmed ipeattilyms.o meSUNWRYIOBOFHE

| NVENTI C]& g) sdslﬁctlr}%]altg&ve r%x (éjscsl%lﬂﬁgé ciencies, the present

i nvention prOVI eni cal nechanlcal pol i shi ng pad
for polishing senm@enduspooactd mafmﬁnudme1@m$eshunggxﬂﬁuqtﬂQMeéua to

o oplact) oGk LI o gl SIPULRAEVL Lt Sdbesits cuRLadd ©
configured taoyplld sHieigpelaidshionghpagdléaven. 5 Tiols sﬂppngsapﬂatm kﬂi’ﬂiédf)ltﬂm/l de
an interfaceéﬁﬂ”ﬁ%éﬁéﬁ that if the polishing pad is tightly coupled to
15 the platen, then the polishing slurry will less readily
gain ingress between the platen and the pad to cause
delamination. One problem with this approach, however, is
that it becomes extremely difficult to change polishing
pads. Special equipment is generally required to
20 facilitate peeling such pads off of the platen. Often
residual adhesive is left on the platen surface,
necessitating the use of organic solvents to clean adhesive
off of the platen. These additional removal and cleaning
steps add to the total time and cost of producing
25 integrated circuits.
Accordingly, what is needed is an improved CMP pad
capable of providing a highly planar wafer surface and
having improved longevity during CMP, while not

experiencing the above-mentioned problems.

30 SUMMARY OF THE INVENTION

To address the above-discussed deficiencies, the
present invention provides, in one embodiment, a chemical

mechanical polishing pad for polishing semiconductor
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substantially preventing del am nation of the chem cal mechanical polishing
 pad fromthe polishing platen for at |east about 4 days exposure to a
polishing slurry medium having a pH of about 4 or higher. 10 In yet

anot her enbodi nent, the present invention provides nmethod of nmanufacturing
a chem cal nechani cal ol ishi.n ad. . The .nef hod ri ses pr.ovidi a

t her mopl ast i Ea285ﬁrpoﬂ“§rﬁ"?ﬂ$gl%%§£§?ﬁfi A TS5 §G %ﬁg?ﬁlgpﬁga &t #Décgggﬁi ng
filmto the Ehfemm)ﬂidisfaj cptessutd poinsitine: badhesifhe neptipllefuridiethe
conprises couplin rressyre _sensitjve adhesjve to the thernoplastic
backing 11| RCTREPHRESIE: o NEGHOMY veh Hdbesi vellS cBREFGHFED FERSabdpFe a
chemi cal nechankegakepald stbigigadedotad RS Nghephalieshdmd F0vi de an
interface, as descri bed above. Still 20 anot her embodi nent of theiepresent
i nvent i on>i sPRLeREATal PLAEERan?RAl BEPYERT nFpadF &G 558S simamgple of

sen conduct oguWakant i alngdugedvaytiifeg abeverndeseridked Jret ke@  Emenieiagoi ng
has outlined preferred and alternative features of the present invention
so that thos®esikpriegli polishing Had fErhetherPahdeRsRgnBLeRENIERE IB¢d

description @kslhe JUANt4 0fadBakxbelliows £ Addi bboDghi AgakuhesyOohdditm
invention will Dbe described hereinafter that formthe Subject of the
clai ns of th&avapen® @ ofhedewkid 1y highaihe art shoul d appreciate that
they can.readily yse 30, di 0S¢ {ion.and ﬁﬂ_fégr{g C ;eRhedimRnt s
as a basils? for dgzll gk!%ﬁg %Irlgir:rgglkf y%ﬂ%sg?lﬁ%rq. structu es for cé}rryi n_(jiL out
the same pur posesidss t hetbrdserf marafischmrifsmse oiemieal i madhiardqal

shoul d al so l.i 5@ at ch equiyal e nst:Fr#fE;'- do,ngt,idepart from
t he scope of Ibt%ﬁel tE%qnv%%tilion. E’]!‘Z}Y%RI ﬂétgégcm &\JICH% TI—E DR,%\W.N For a
nore conpl et ehengersiteatdig bbamhepodushtiingn, badf erande lemivatande t the
fol I ow ng de%:ﬁ'{elr%dpqrgsséi%(e%acking film to the thermoplastic foam

15 polishing body. The method further comprises coupling a

pressure sensitive adhesive to the thermoplastic backing

film. The pressure sensitive adhesive 1is configured to

couple a chemical mechanical polishing pad to a polishing

platen and provide an interface, as described above. Still

20 another embodiment of the present invention is a chemical

mechanical polishing pad for polishing semiconductor wafers
produced by the above-described method.

The foregoing has outlined preferred and alternative

features of the present invention so that those skilled in

25 the art may better understand the detailed description of

the invention that follows. Additional features of the

invention will be described hereinafter that form the

subject of the claims of the invention. Those skilled in

the art should appreciate that they can readily use the

30 disclosed conception and specific embodiments as a basis

for designing or modifying other structures for carrying

out the same purposes of the present invention. Those

skilled in the art should also realize that such equivalent

constructions do mnot depart from the scope of the

35 invention.



in conjunction with the acconpanying drawing, in which: 5 FIGURE 1
“illustrates a cross sectional polishing pad of the present invention;
FIGUREsS 2A-C illustrate sectional views of selected steps in a nethod for
maki ng a polishing pad according to the principles of the present
invention; 10 FI GUREs 3 eqpl ingress tests for
pressure sensitive adhe%é&%ﬁs(]ﬁg%%gf%#]é@i (Eg) %Jﬁ@@ﬁéﬁs wel | as ot her
adhesi ves; and FI GURE 4 presents exerrpl ar data of peel strength tests for
pressure sensitiv&SkdifesoEs GPTPhELHr rStPRGInge Rk ohte a dNHERL 188 ot her

adhesi ves. DEEAldxER JESGRIEH Ghddiec §r e8€Ntol D¥APHE0RedbEehosBRsAtaken

conbi nati on of polishing pad backings filnms and adhesive naterials that

provi de superifoCPHIIHIRT: JUdT the RECoONRasiEES Wi 5 40 iy

conpared tg0 convenriiqat Paﬂlﬁ@t@é’t?@é'é(ecréé’gb!sééﬁheﬂél B1R&ht hgulak
certain conbinations of adhesives and plastic backing filns were™found to

provi de sur rfi Sy IBrafestE riesieftaidy to aci dic and oxi d| zing conditions
found in slurry mdidmamhibe. éeﬁﬁ'lﬁ'slﬂgaggogejcqh??ﬁﬁ“@ﬂeéérS@gtslél'e%tttee

hori zontal (platen) plane and |ow peel strength in the vertical plane
(per pendi cul @&teaps tie a pratlked . fon rpahn@uaapolllshmg tedc everadingattca

dual - si ded gﬁgg di 1ggh é:lg_rngg sing a platen side
adhesi ve havﬁ%‘ges?gsq}él one baellige g#eéslsleevﬁef%v a 15 backing film side
adhesi ve Havi ng arFEiRES c3hageéd 3hdbestent previpdesysulata spfigliyngyseds

resistance 1 edel ap DAt honechio! sdhotat. { Ak ool | LEonhaced coen:

adhesive's resistance to m cal slurries
resi stance t cirdedramorat i am. wbl eaxve:st;hemexcﬁleslﬁsj |amdle ingress of slurry

into the platen/a i i,nterface and th refor onl ripher f the
pl at en/ adhesi ve ?}rﬁw o8 BhEEThe CSRENBLARY, R R ¥'1 eQ’f Stiénget

tests for pressure sensitive adhesives of the present

15

invention, as well as other adhesives.




The use of a silicon adhesive in a CMP application is contrary to the
“traditional view that silicone conpounds 25 fromthe adhesive will |each
into a silicon wafer and irreversibly contam nant the wafer. In particular,
it has |ong been thought that |abile nmononeric conponents of

pol ysi | oxane r ' e silicon wafer surface and thereby
deleteriousléEgggggD ggégﬁ%%gﬁhﬂctive 30 properties of the wafer. The
pr esent invention voi ds theselgroblens because: the silicqon based

adhesive is only TBR tRESHPREeniRyRE1PRe TG LRt & of oMRIFPESS st Phe

slurry into pbeiphahenirEhesdMeindd erians; andd ddies Sivd CRAtePASEI that
adhesive's intrinsic resistance to chemcal _attack by -6 CWP slurries. For

the purposesPEPVERE FBRSENCY bt FRI0T afVadREY] P¥eT S dbPR%RE HOTKARI

mat eri al gapabke, of sRoNQRPRAI SHANY meﬂ@é@ﬂaﬁl SpadN RASLI guhakikacki ng
films, to polishing 5 platéns by chenical or nechanical action, or both,

and whi ch nB9MBANALLPRSted bR R 1GbFRqUEGTEE 3G v eprbinatdiensr ef

heat, cold, aah%*i%s”%%%gﬂlﬁc A8 AR erﬁfl'!ff’lm§eﬂéfé' ¥8uRdhesi pechahers to
a type of adheswe t hat heres to a surtace at roomtenperature by neans

of a 10 bri 6RKpragpngdy pg@s@uré‘e@msyanmeame 1aciddst r ands onddambodi ment
pol i shi hg. soRrEoRaueTer et ag héﬁ%ﬁfrﬁ%ﬁﬁéﬁ%ﬁh!%ﬁ%&? 9ot
t her nopl a8t i sheaskingg stivematds iandhe pogdgengals (pdasieni)v ¢ ladiee sinde 10%0
cou 20,12, BB SRR 1 WK A0 LT A0R, TIEREERNUER SRV LR
100 to a pol pdhiteg)pl at en 1p8rtIhelpressar eva&errhﬁcncv\eemthe‘shae al(alwaé.—al SO
AR e e AU T
side adhesive hav1ng a silicone based adhesive, and a
15 backing film side adhesive having an acrylic Dbased
adhesive, provides surprisingly good resistance to
delamination. It is thought that the silicon based
adhesive’s resistance to chemical attack by CMP slurries
imparts resistance to delamination. Moreover, there is
20 1little ingress of slurry into the platen/adhesive interface
and therefore only the periphery of the platen/adhesgive
interface comes in contact with the slurry.
The use of a silicon adhesive in a CMP application is
contrary to the traditional view that silicone compounds
25 from the adhesive will leach into a silicon wafer and
irreversibly contaminant the wafer. In particular, it has
long Dbeen thought that labile monomeric components of
polysiloxanes would react with the silicon wafer surface
and thereby deleteriously alter the semiconductive
30 properties of the wafer. The present invention aveoids
these problems because: the silicon based adhesive is only
on the platen gide; the low amounts of ingress of the

slurry into the platen/adhesive interface; and the silicon

based adhesive’s intrinsic resistance to chemical attack by




mechani cal polishing pad 100 fromthe polishing platen 115 for at |east

* about 4 days exposure to a polishing slurry nmedium 125 having a pH of
about 4 or higher. Mre 25 preferably, delam nation is prevented for at

| east 14 days exposure to the polishing slurry medium 125. A substanti al
prevention ogMgel GEQQEIOH Is indicated by a slurry ingress 130 into the
I nterface 12 ess than about 2 mm as further illustrated in the

Experinmental sect For thefphutposeslofrifemedeanbddiverttionf anhadhekishi ng
pad 100 |nclude

ressure sensitive ad 10 _bei n ual .si ded
i na a o ecast gl Eaahe HreHL A HAREH BT B2 Belphing Bany
pl aten 115 amdtamlaasyl|¢nbapadtadheamvebaen1ﬁgseﬁmmdssideol4§omﬁunhagle to
sai d thernopl ic 3 bac fi.l m105. |t esiraple to have .a silicone
based |5 BaPEdRyEhss T o tReRd il (e Bk Spde AR e BB Ry BBt o
115 general | whia® andnygm;esuaéaﬂeaee@rgyy watert hetdplAsids baekivagrki, | m

105 is generally conprised of a |ow surface energy material, such as high
density 5 poPyEERyFEne haadt, doekd no®r adkBeE BEanfe siTheoherBapEESSHEResi ve

with sufficieabeSkhenot Bahaseoupl fotlies Pald st ng,ppad 00 4. difie PRkLghi g

pl aten 115. It i's advantageous for t pressure nSItlve esi ve
have a | ow nmedbmeeisc 9 | Rcong foo® eat Wocoauseenptg st e nbyi meaess tché a

possi bi | ijty @f. ﬁggg%agggﬁ%fggﬁéggkﬁﬂggqﬁ{Séemafers to be polishing. Though

not limtingt resent ntion by theory, it is
postul at ed t hat tWEGUHEkelylidutsd:eractrbsartyneuembodﬁ]mantnaiﬂ othdaSpﬁ:e&mdthe

silicone bas sive on flrst side. 135 o ressure sitive
adhesi ve 110. q*%%nhondnerlc SHi fghemSSH?gﬁfagf QﬁQQCBﬁ bés?(51 E
adhesi ves i s paddatiyng omemmougﬁhctOrbavamﬁ.l nedrhe) pheikhisy spad 13D

Guri 19,2011 S0 L0 TOBBRERLS) LLLEOREEONL T 6] LI BASOR ettt |V

15 sensitive adhesive 110 coupled to the thermoplastic backing
film 105. The pressure sensitive adhesive 110 ig
configured to couple a chemical mechanical polishing pad

100 to a polishing platen 11i5.
The pressure sensitive adhesive 110 is also
20 configured to provide an interface 120 capable of
substantially preventing delamination of the chemical
mechanical polishing pad 100 from the polishing platen 115
for at least about 4 days exposure to a peolishing slurry
medium 125 having a pH of about 4 or higher. More
25 preferably, delamination is prevented for at least 14 days
exposure to the polishing slurry medium 125. A substantial
prevention of delamination is indicated by a slurry ingress
130 into the interface 120 of less than about 2 mm as
further illustrated in the Experimental section to follow.
30 Preferred embodiments of the polishing pad 100 include
the pressure sensitive adhesive 110 being dual sided,
having a silicone based adhesive on a first side 135
couplable to said platen 115 and an acrylic based adhesive
on a second side 140 couplable to said thermoplastic

35 backing f£ilm 105. It is desirable to have a silicone based

- -




20 | evel s through conventional manufacturing processes. The | evel of

“ nmononeric silicone in the finished tape construction can be determ ned by
any nunber of conventional extraction procedures well known to those
skilled in the art. For 25 exanple, nononeric silicone can be

based | adhectORoRive P EPE.FAEEETaRT s R ISR, e Boflohiter

based adhesivée™on a firs and then'r
at nosphere. ghetemesildite gknelaldxt riags anhttgén sbefaceecdrnargy i r ogEme and

anal yzed for_silicone content. by 30.,neasyring, for_exanpl h bserption
peak of siIiE%%Emgyfa%Bﬁccﬁ?ﬁkbéglg??ﬁrgggsbgc??%%ﬁ%%gy ?ﬁm%%%g%grég 2
enbodi nent, 1é9r exaffpke, armbreed saapéeidl pm anckt hamol leddh acdentithe
silicone bpased. adhesive has a silicone content correspondi.ng to |ess.than
about 1007 ab@%}ﬁ?%ﬁiﬁ’ﬁ?t $hgt %%4“85} £ Sr&m tﬁ?ﬁr flgj'rle“%élreab??s?%e
extract has 4@Résifet heRhabafif 120 etvid sevvemgtl & preherladl yhe esslishingbout

20 absorption_units. at ﬁ04 cm 1 per s§nﬁle weight. in other preferred
enbodi nent s B#9t HBOpbPi § ?n@oggﬁh P§oPLAhEpressure sensitive adhesive 110

further includes 16 fscGivatadddir 1 cobresagrieokyast eivel aghexawpl e,
and | ocated between the first and second sjde 135, 140 of the gresgure
sensitive adh&8i t€. DINE @alaveMInINRLYS Syl ch? cBhprt sReGRNER pBE§neric

materi al 1wi t Rigvhizekertdy Hbedipsuiface renaianiiad f1ey Skbheepadandor
acrylic based adhesive 10 to adhere to the carrier filmstronger than _to

. LT g
the platen WRLEKEr fBplgsPicd isdeichg Tl dxplect 10 NI EXBRpPESPEf °Lsuch

materials arennyheRseRtgRndensibn BY yekbyyenec( HpPELstandtreapkasti ehsed
pol yvinyl chloride (HDPE). In still “other preferred enbodi nents of the

pol i shing 1Bipgdyi08cuneet hef nophastFecbaddm@minahis ii$ a ffiogh theénsity
pol yethyl eneggh i@onedBRskhy a8h885 66 LAAR AhAM D6 1 HACknApdeBRuSe
preferably, a condensed high density
15 sensitive adhesive 110. The monomeric silicone content of
the silicone based adhesives is ideally low enougth to be
confined to the first side 135 during polishing.
The monomeric silicone content of the pressure
sensitive adhesive 110 can be reduced to satisfactory
20 levels
through conventional manufacturing processes. The level of
monomeric silicone in the finished tape construction can be
determined by any number of conventional extraction
procedures well known to those skilled in the art. For
25 example, monomeric silicone can be ethanol-extracted from
the pressure sensitive adhesive 110 or silicone based
adhesive on a first side 135 and then re-dried under a
nitrogen atmosphere. The residue of the extract can then
be dried in nitrogen and analyzed for silicone content by
30 measuring, for example, the absorption peak of silicone at
804 cm™ by Infrared Spectroscopy. In preferred embodiment,
for example, a dried sample from an ethanol extract of the
silicdne based adhesive has a gilicone content
corresponding to less than about 100 absorption units at

35 804 cm' per gram. More preferably the extract has less
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pol yet hyl ene. Exanples of a high density polyethylene suitable for use as

- a backing film 105 are product nunbers 20 DGDA- 2490 and DGDA- 2480 ( Dow
Chem cal Corp), Product nunbers Paxon BA7718 and Escorene HD7845 (Exxon
Corp.). Oher suitable materials for the backi ng film 105 include

condensed | ow density,.p | ene( LPDE) , ear den ol et | ene
(LLDPD) - pol b Bogbalis” BEhAnal i e ipe Sheioit e onett R0 B ofbirmr <
(EVAQ), thergpgbaptien ehatkoBRr $06TRR)? ﬁé}ersm&@l@swquntbber (TPR)

pol ycarbonate (PC), polyam de 6, 6, adi pi c-aci d-1, 6- hexanedi ani ne poly

(PA6), and t her mopRaSthe I AP5RF e TRt co TPl Mo 8 f @ﬁalilhya pPehishiex Pfflfim 105
I's between abgyt %h@ngar%g%%ré%éﬂéltl% thirfdsi4d 1o a@&@@ﬁ@ﬂeﬁ?ﬂélﬁﬁést he

interface 120 t0 have hllg-ﬁl shear strength in a plane parallel to a plane
of rotatiBn aofagméeyl & 158G Futpweheind otrster erfarecta0rhas andshear

t th I t 1 |t
2t Tosst abonr 10000 P eoar 1000 A ar B4 com e e (- R SPehout

10000 hrs at P5eesgnfan§enaut15'3Fad¥\esmé saftee tdamiqn Fidael Hidcameyt hdso
repl acement %mHBQ's'eS*H 81%&%&(: dﬁﬁt gble fAny Fuf flc?{éﬁﬁf)ﬁlﬁq fo S
en cu

have an internedi ate pe napane per pendi ar tot ane
pol i shi ng 155urﬁe|cee)eauap‘lger, fphre thet enﬂacenEZendhasralpeebasedea@hl&sg{ve

bet ween ou bqut [d r r b 10
and abou%iL ta15 %rlfc A t%‘evcea(r)lle:n%)ér]'tgIkplr e%l +I§/§ %?'\E/)\he%% £ ﬁglgegh%nlo
about 50 oz/ bmcfthea:htog:rla‘élﬂtothascmhmjlfﬂm,r onmpem:mvalwe E(caﬁ‘lﬂQE)s. of

B e ot L
conpri si ng upnd anplavalivieed ol iyve A0 2talordded . (HEPEStd | | ot her
enbodi ment s of th%lp%%kiqin% %%d?&% e@%ed embodiments of the polishing
15 pad 100 the thermoplastic backing f£ilm 105 is a high
density polyethylene (i.e., density greater than about 0.96
gm/cc), and more preferably, a condensed high density
polyethylene. Examples of a high density polyethylene
suitable for use as a backing film 105 are product numbers
20 DGDA-2490 and DGDA-2480 (Dow Chemical Corp), Product

numbers Paxon BA7718 and Escorene HD7845 (Exxon Corp.).

Other suitable materials for the backing film 105 include
condensed low density polyethylene{(LPDE), linear Ilow
density polyethylene (LLDPE), polypropylene (PP}, ethyl
25 vinyl acetate polyolefin co-polymers (EVAO), thermoplastic
elastomers {TPE}, thermoplastic rubber (TPR), polycarbonate
(PC), polyamide 6,6, adipic-acid-1,6-hexanediamine polymer
(PA6), and thermoplastic polyurethane (TPU). Preferably,
the back film 105 is between about 5 and about 50 mil

30 thick.
It is advantageous for the interface 120 to have high
shear strength in a plane parallel to a plane of rotation
of the platen 150. For example, the interface 120 has a
shear strength in a plane parallel to a plane of polishing

35 platen 150 equal to at least about 10000 hrs at 1000 g at
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I ncluding a thernoplastic foam polishing body 160 coupled to the

" thernopl astic backing film105. In certain enbodinents, the thernoplastic
f oam pol i shing body 160 may conprise cross-1linked polyol efins, such as
pol yet hyl ene, 20 pol ypropyl ene, and conbi nations thereof. In certain

f d ' li shi body 160 | i sed .
Ol osed cel | Fag BPBesaEiFRida’ Rontpol yheroor: tERERyERsas ExafrEansy
cl osed-cel |l &vamterBsslinked honopol yners conprising pol yethyl ene (PE)
i ncl ude: Vol T 2 d_ Vol extraTm f Voltek (L MA)
A pllast’ . frorfCONEeR SREF ob L8pl 57 FRES L { REBEuRGS. NEE 1 BTt | 8F
T-Cel 1Tm ( Rogéish@agppadoget SisClesikbedipl eSoof thhosetetdded ovam tof

crosslinked gopol yners, co I sin o] yet hyl ene .and t hyl ene vinyl acetate
(V) i nebudBRVeuiar i STV ES draal ‘S aaimior: Beont porrendlimies
EVAT:VI (f Irom Bbg:eh& %ane) pb]}aadigé- %gam_Tm:(:f éﬁﬁiﬂ%hfﬁ, lF’tﬂaéI E.ﬁ&fz%LWFEcQ aab} csh
upply, Inc.). In other preferred enbodi nents, the closed-ce oam of the
thernnplasti%a§oéh1Bﬁ%%#ﬁﬁﬁeﬁ%ﬁp 50 g§t88ﬁBH§RRFtoﬂ'a?B@eﬁ@9Ht 200

crosslinked ethiyhene wiory ReetatoBPPOLEIRERD aBéhta 1OWEENSHENE 150
pol yet hyl ene copol ynmer (i.e., preferably -10 between about 0.1 and about

0.3 gnfcc). PR/y8CTot RAAd SYEENUYEDUBTEABEaPIENREEYWIRD hRBRY thak? gand

et hyl ene1yi ngboudCebabey ipehyehiykenewahabt Hakhe Ret yeeh abppbriicdrand
about 9:1. In certain preferred enbodi nents, the blend 5 conprises EVA

rangi ng from{aB8df)s to apbtefarality, ke er BSI9L abSGESBIHR absEmaARESW %
and nore prefenakbyicialayt cbastanabedt 24 Wiee SUch blgpds aise HAQuakt, to

be conducive to the desirable production of concave cells having a snall
size as furtk8e gcddeddag wdrawy meddum 250 Foreeppapder ceMpHBSdNTe s,

the bl end hasga19&hylggeVinylol ket 3L 8 Polyethyl ene wei ght ratio between
about 0.6:9.4 and about 1.8:8.2. In éven nore preferred enbodi ments, the
bl end had5a et hyl &%d i @here amhadigenta gf chlee viepyhehing pad further

including a thermoplastic foam polishing body 160 coupled

to the thermoplastic Dbacking £film 105. In certain

embodiments, the thermoplastic foam polishing body 160 may

comprise cross-linked polyolefins, such as polyethylene,

20 polypropylene, and combinations thereof. In certain

preferred embodiments, the polishing body 160 is comprised

of a closed-cell foam of crosslinked homopolymer or

copolymers. Examples of closed-cell foam crosslinked

homopolymers comprising polyethylene (PE) include: Volara™

25 and Volextra™ from Voltek (Lawrence, MA); Aliplast™, from

JMS Plastics Supply, Inc. (Neptune, NJ); or Senflex T-Cell™

(Rogers Corp., Rogers, CT). Examples of closed-cell foams

of crosslinked copolymers comprising polyethylene and

ethylene vinyl acetate (EVA) include; Volara™ and Volextra™

30 (from Voltek Corp.); Senflex EVA™ (from Rogers Corp.); and
J-foam™ (from JMS Plastics JMS Plastics Supply, Inc.).

In other preferred embodiments, the closed-cell foam

of the thermoplastic foam polishing body 160 is comprised

of a blend of crosslinked ethylene vinyl acetate copolymer

35 and a low density polyethylene copolymer (i;e., preferably
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rati o between about 0.6:9.4 and about 1.2:8.8. 15 In yet other advantageous

* enbodi nent s,

characteriz
The process
t hose of or
exanpl e, di
dryi ng and

predi gestio
further

The inorgan
Transitiog

I npart desi

the thernoplastic foam polishing body 160 may be

ed as having at |east about 85 wt % Xyl ene insol uble materi al.

for neasuring Xyl ene insoluble materials is well-known to

Ki
g%s %%ﬁofﬁ% he béend%ﬁﬁi %B%%%e%fgiocefa%ﬁf ﬁ?%%%yf%FF%med by

zdvaat aggots e ewmbiodhmeatt st, h eheshead hasolau tﬂtﬂnyﬂs&m i ainyd

t he

oo afELst e DbeaVeEnkIERE RS (RBTLP RN RB0Ke 0 e

|abéutler1nay be @@mmmrhubrﬁféwwedGhmhpdhmeﬁteupﬁﬂecmlend

Met al  wel wn to those_ of or K% Ln the
r%%‘i“%rl??ﬁn eI of 15" | 8 PP dp

s ¢ tﬂégf oam

30 substrat epré&derakappladodthesi ner gatvbat f 2kl e,vt%fraanae mcae] eptredetabmyst he

group consi
Car bonat e,

polishing b
about 17 wt
(about 20 t
1 w%, apd
those of o

such as that 2Fg&e

st of Talc, . Titanium Oxides llciumSilic Cal ci um
VABAEE i T e e 4 e v nEuEl PLEnER. 3nd, oiiane kSt B

06¥ndfifiven er takn deef fiPd eHRPRICTERINS , of S CBnEOPr beedsof

%)Talc In other enbodi nents, the -11 f|IIer conprises silica

oPAKARE 85 SMOhL SIFR aBxfHEShEabSIECHSHes) PekWar i Enagfdltabout

fAbker praddi-t-bMesnBadipkarBNt $heUB1EAqaRAYt 2284 h

Ehekgowpit o

rdlnarg skill in the art. Ofher conventi onal f||¥@ mat er.i al s,
F

eRolebhglepg WAL INGsTat B Aafyseen aRseyo04 & : @ -#280d16

and 6, 425, 803pchRcar parated by r&f@ﬂ eRsee iRy 1 AE SIS et H, t RBescope

of the pre
pol i shi ng

sent invention. In still other preferred enbodi nents, the
1blpvdy ha® conpEhyésng t‘hbﬁ%cmﬁe\f@oém%1%| Wgight

substrate w th¢fiipl betwRaht hekes olhke of il 8y R¥yitChies . 5. 5.

15

20

25

30

35

In yet other advantageous embodiments, the
thermoplastic foam polishing body 160 may be characterized
as having at least about 85 wt% Xylene insoluble material.
The process for measuring Xylene insoluble materials is
well-known to those of ordinary skill in the art. Such
processes may involve, for example, digestion of the blend
in Xylene for 24 hours at 120°C followed by drying and
comparing the weight of the residual insoluble material to
the predigestion material.

The thermoplastic foam polishing body 160 may further
comprise up to about 25 wt% of an inorganic filler
material. The inorganic filler may be comprised of any
Group I, Group II or Transition Metal well known to those
of ordinary skill in the art to impart desirable
translucence, color or lubricant properties to the foam
-substrate, For example, the inorganic filler may be
selected from the group consisting of Talc, Titanium
Oxides, Calcium Silicates, Calcium Carbonate, Magnesium
Silicates, and Zinc salts. The thermoplastic foam
polishing body 160, in certain preferred embodiments, is

comprised of about 17 wt% Talc. In other embodiments, the
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containing a Goup Il salt, are incorporated wthin the substrate. For

- exanple, a Goup Il salt nmay be any cationic formof an el enent included
in Goup Il of the 15 Periodic Table, preferably, Magnesiunm(ll), associated
with any conpatible anion, preferably, oxide. Because such polishing

bodi es 160 hﬂﬁ%‘%g@% Logruml ; g%%“?{salﬁ’cl&t%’.f‘é t OgB?JL‘Ed 210 (ganvent | onal
pol i shi ng pads, ere s I pr oveé di ssipation o eat génerated fromthe
friction ando2ddesofdleont cl oreni calteendnt sididhdabouiti i whe) poand honiger

process. Mor e lective i nNcQrporation certai pes, nts,
shapes and s$§é§£%yégh%§$F?* reékét Eg’%%gﬁﬂbggasgaﬁﬁoﬂggﬁﬁrgﬁ %ﬁ%?%al
managenent dofi egdpakiryhisigill ninertta membodthent scofvearttd qpradseftiller

i nvention, the

25 oup_l1 salt ipcludes _an,anion c ri si,ng _one of
sulTate. SstBAFRTLa0r o thate FHoCer faTSnbeat o ol BtbohPREhEs, N8 he
Goup Il salé&,tnebadessansanbon coOnPrs sgng axdde, 4 35cH03 asinagnesratedxi de
or Cal cium Qi de. The othe referred engbodi nents, e Goup 11 salt
i ncl udes an 3Ki FEGHITSI hﬁggénhyd—ﬁﬁi ge S o“fl%}]aﬁmlgzglelva%‘ﬁ%@? urﬂfls-iyﬁ}f‘%xi de.
I n enbodi nrenpsesyher entrBat@ashon i s hydroxi de, the endotherm c deconposition
of the hydroxide to oxi, plus water, are _tho t to play . a be efhcial
role in the thermaP ﬁﬁﬂgée e%nﬁr?ﬁerFﬁﬂr 1Rerdssiol i 1R dBPLngRtRE owP
process. 185 badger:t@d Ncphpiresesd £nMpodrieribhdute viehepaDeaadudidwag 12

pol ymer has a thermal conductivity of greater than about 1 Watt nilL" K ',
preferably gFeREEFatRaViflbutliblght Parkiclrs.  FRhe FistlSt cPRFEBFYCEr eat er

than about lecWahisifyl d-Grd@p 2B0Wa1A0, VAEES ilcbrokatld astinionthe

havi ng high thermal 5 conductivity, to avoid deleterious effects on the
function of SHPgRERECors dioTot REATPLEet r 2 cFr B pdAentaliodid¥ed n 2@y

sem conduct Opa0abak ot Gdien ROF | SHedlealdtlt anSNQidg £hr 6Ll ﬁﬁ%POE'héhi ng
or

body 160 al so preferrably i el ectrically neutral nonconducti ng. For

exanp|e,lﬁhePeriodic Tab{etspreferably, Magnesium(II), associated with

any compatible anion, preferably, Oxide. Because such

pelishing bodies 160 have higher thermal conductivity as

compared to conventional polishing pads, there is improved

dissipation of heat generated from the friction and

20 exothermic chemical events inherent in the polishing

process. Moreover, the selective.incorporation of certain

types, amounts, shapes and sizes of the filler particles

may be used to control thermal management during polishing.

In certain embodiments of the present invention, the

25 Group II salt includes an anion comprising one of sulfate,

stearate or carbonate. In certain preferred embodiments,

the Group II salt includes an anion comprising oxide, such

as Magnesium Oxide or Calcium Oxide. The other preferred

embodiments, the Group II salt includes an anion comprising

30 hydroxide, for example Magnesium Hydroxide. In embodiments

where the anion is hydroxide, the endothermic decomposition

of the hydroxide to oxide plus water, are thought to play

a beneficial role in the thermal wmanagement and in
improving wetability during the CMP process.

35 In cextain preferred embodiments, the thermoconductive
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10 thernoconductive polyner should have an electrical volunme resistivity
- of greater than about 1 x 1015 ohmcm 3 at 25C, preferably greater than
about 5 x 1015 ohmcm 3 at 25C. Additionally, in certain preferred
enbodi nents, the thernoconductive polyner is stable in the pH range of

about 15 2 LR 42y Thenl et sLabheeps used bor Ll L IPADRL Bhou L NE

t her nocondu en 1 ncorporated shiIrng device, does
not show vi sWatt smgn& of pia:ﬁnmdslmggremt@hetli}wﬁ abcmty5 W@rttfsray o,

fragment durljpg pisi i AS?L:E: ?{i tgbé ertt'herr{m%?”&’é’cié"ﬁ BQ'VWEfSKarEo”Ot

subj ect 20 to0 piezoch Pom-¢ e pressure” | oads a5580C) at'ed With
CwvP do not smbeuanEDaWhytafmécmc{heimmﬂqddmtronth@rh@@nmguhighetpenmalt|es

Such pressure | ange. fromabout t o_about 50
o P ot o SngOeR v 86 oE3 S 0n50. 8YeF 8P 28ys, BEREPE: o RBhbupoeE8Ry hoi
to about 8 pst. tfhﬂsabaweSnemtbmhed~&umﬁﬂﬁﬂdannnpmpbnﬁnt$olyﬁeatededn in

l'i shi ds f t d bl h t
O 111167 paft i CRBLTHPOUOMbuLA PO Gl o ban ARerai A45PDf 87 caroet

enbodi nent s, ci heustubst rehe %blmghh@gcq&wedw palgpur piredeerapalyolief i n
or ponV|nyI ester. fiternatl enbodinenta of ,the substrate i cludg
pol yurea, pofy %EFﬁbﬁﬁ Y g@@ﬁﬁ' i ODHoNYREPBARS 4By sulFPneS*aWP biat FE€

pol yket one, 6h6rmsb@ﬁdu6t1%en§ioq@m@rr RUAN deave | dn Ok et embati FBNLGe t he
substrate is a thernpglastlc rubber or nelt-processible rubber. However,
enbodi ments Fe81l{hévatynetsapseratethancahpsted 6f1€10§98 €m | at 25°C,

pol ypropyl engrepewswylg&r&.té:ﬂ osghh nkedupoly ek hylpeneshmethy! eae ghryl,
acetate, or R yvinyl acetate are also, within the scope of the present
i nventi on. “F@l&lPPP%fLYapprJé’}(l nBe¥BALNf oPYGifFETed | | ROPAIRERIE,  the

conposi tion, tﬁé%ﬁoéeﬂdaeeﬁ%e bBﬁyﬁla%r MRl s€QPENCIA ViRY pH RHIRAS®T bBout
proportion to the anopunt frller present
15 2 to about 12 The term stable as used herein means that
the thermoconductive polymer, when incorporated into a
polishing device, dcoes not show visual signs of decomposing
in the CMP slurry, nor fray or fragment during use.
Additiconally, the thermoconductive polymers are not subject
20 to piezochromic effects. Thus, pressure loads associated
with CMP do not substantially affect the polymer's
thermoconductive properties. Such pressure 1loads, for
example, may range from about 0.1 psi to about 50 psi,
preferably about 0.5 to about 10 psi, more preferably about
25 1 psi to about 8 psi.

The above-mentioned substrate may be any polymer used
in polishing pads for CMP applications, and compatible with
the incorporation of filler particles throughout. For
example, in certain preferred embodiments, the substrate

30 may be composed of polyurethane, polyolefin or polyvinyl
ester, Alternative embodiments of the substrate include
polyurea, polycarbonate, aliphatic polyketone, polysulfone,
aromatic polyketone, 6,6 nylon, 6,12 nylon or polyamide.
In other embodiments, the substrate is a thermoplastic

35 rubber or melt-processible rubber. However, embodiments
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For exanple, in certain preferred enbodinents, the filler particles

- conprise at |east about 20 and nore preferably 10 about 40 to about 70% by
wei ght, of the thernoconductive polyner. The size and shape of the filler
particles also affect the extent of thermal conductivity of the

t her noconduct, ve pol yner. Far ex le,,in certain .preferred e _'gﬁpts,
the filler ﬁ%???%lesy%%ve %Eﬁ%F%%%%ric%ﬁ srﬁﬁﬁgé?%ﬁotﬁéf pfg¥¥g$ggﬁ

enbodi ment s, péhgprépylene par potliyeshifdeaecan averszades nikiesire eyl yarigy hend r om
about 50 Amto out 1 m .and re preferably_from abou 5,.mto ut 1
Am In certa?ﬁhg£9%ﬁtéﬁggﬁg &5 SgﬁéntsfurtﬁélVWPpg aﬁ?&???legrgréafgg

i ncor por at edwsthshaohe abtypd0of hthegpedsehbeinubstiahe so as to provide a
uniform distribution of particles jn the supstrate. T thernqﬁ#astic f oam

pol i shi ng®body 166°i & te PPRIPFHEA L HR mopPas B¢ SBadki g i PAT 105 %i a an

adhesi ve 162com?§§5til§nt hes pr@SHUHE $eigd,i vehadheBéygalllcdisdaet bvroypl e
25 the backing

I1m 105 to the palishing glaten 115. Qlei';ﬁgﬁnativel%ﬁ,l t he
t her nopl ast i eDFEEAPEBI LENBFPREBR OF6 - stRR 0BPPER LT 7 yPhefdrhg, or
by extrusi onpgpabiAfpde, Mkt @R 26K R didraed entib@insdiend, ofhé heimogkastic
foam body 160. CbupFing may al so be achi eved using chem cal 30_bondi ng
processes. |R3EELCAEA GEWERKELAHus bodIfdH £0 ftrh@nfih‘@?ﬁﬁp%?#%r%aiﬁh

pol i shi ngobogdyoLf0 shas R MEdaceos COPPeIRMLO! HONGayetEethscdri@uandva
pol i shing agent 175 coating an interior surface 180 of the concave_cells
170. In certRPAYBARBodi ABGt $1zehanchahais % i ehe oahl 145 PRFFERIAG BOEY 160

has cells 16§.fEQUEBd Ly ougheste t he s 14 100dYa1 | ncealhiakAvRESf erged the
enbodi ments, the cells 165 are substantially spheroidal. In other

preferred enbbegrmesonductizesi olgMmahe cel For165*amPleuch that Ce5R23Ri vi ng
the substra %eng%e%Pe%ﬁﬂaH¥H%?é§¥|5tﬂ50 agt1ghe sWfHace Qs theave a

substrate have an average size between about 100 m Crons _
15 spherical shape. In other preferred embodiments, the

filler particles have an average diameter ranging from

about 50 um to about 1 um, and more preferably from about

5 pym to about 1 um. In certain advantageous embodiments,

the filler ©particles are incorporated substantially

20 throughout the substrate so as to provide a wuniform
distribution of particles in the substrate.

The thermoplastic foam polishing body 160 is coupled

to the thermoplastic backing film 105 via an adhesive 162,

such as the pressure sensitive adhesive 110 used to couple

25 the backing film 105 to the polishing platen 115.

Alternatively, the thermoplastic foam polishing body 160 is

coupled by thermally welding, or by extrusion coating a

molten backing film 105 on a sheet of thermoplastic foam

body 160. Coupling may also be achieved using chemical

30 bonding processes. In certain advantageous embodiments,
the thermoplatic foam polishing body 160 has a surface
comprised of concave cells 170 and a polishing agent 175
coating an interior surface 180 of the concave cells 170.

In certain embodiments, the thermoplastic foam

35 polishing body 160 has cells 165 formed throughout the

-14-




and 600 m crons. The average size of the concave cells 165 ranges from

- about 100 to about 350 mcrons, preferably about 100 to about 250 m crons
and nore preferably about 115 to about 200 microns. Cell size 165 nay be
determ ned 10 using standard protocols, devel oped and published by the
Anerican So for Testin d ter als Conshohocken, PA) for
exanpl e, gﬁoéag ASTM T53576* ‘iﬁ‘\‘g\e +eentey e Ffehte 165 A%ee 1 ¢

ain pref esulesk embig] TEng heﬂb@ﬁ@lthinshﬁ@ﬁrofpﬂé'ﬁéxeﬁéd dfifodi Smdedt s,
substanti al IQ/ spheri cal size i s_approxi matel g equal to the nean cell
di anet er . RebB T freRts tg?ﬂrp‘r'?%]r%glﬁ@Aar@opﬂ%eF af or OBx &P ELNE eF e

di aneter i s @Emt@n tq{e tdifen Béh o @d110f 160 Bel ¥ARN sBeRdceassdigel Osed
by Perez et al. J. Pol ymer Sci, vol. 68, 1998 pp 1237-1244, 20

i ncor por &t edPHSTERER eﬁ%‘éehéPelaﬁfeWGdl sEFRsREtHgePepbPUst 100 mibgrqns

density and g&hlesiensidiomy & MersRitadelatedors Iﬂescohea%héélpge{wed
enbodi nrents, the density of concave célls 170 at the surface of the

substrate raFRfEEEs hEEREerBbIUE 0@ abRUELLOE 2P sivrzongnd eosferably
preferably, 25 .betywggntabWof0 A6 &QQrSEE'éhﬁﬁ%@f%ﬂﬂrékﬂﬁaﬁy NBY 08

determ ned, for exanple, fromvisual Inspection m~cr oscopl c i mages of
the substrat®l® Eardbeet 0@ pbtrens ng Ggbhtsizs h@@/ BRIVPPE s@e bembredor e

cerani c f@”ﬂ?ﬁ{'ﬂi Qta8AS A" gpyteoc%@m&%—g&%%ﬁgsshand3gm@3%'hgdﬁ%§reﬁéts he

grafting of t econdary reactants on t I'ng ur f
di scl osed U.Bnerhcant Sgs@idteati §0r09/ 00454907 ermnd | edateAiREFHOD(WESt

SPEGIFI G APPLTGATTORS TREREFR 1 o o tBeng- 470 Edfar o5 1> YRT ey,

i ncor por at edllhemeptnr@yedelheremnebyThefeeeambc - 15 polli shi ng eagent alibnnmay
conbr| e, 21 LHOLSRILS [EkahsfEbts, LSRY L VIS OV £P B0 00,
grafted 15 substantially spherical, cell size is approximately equal
to the mean cell diameter. In embodiments comprising EVA
copolymer, for example, cell diameter is a function of the
EVA content of co-polymer bend, as disclosed by Perez et
al. J. Appl. Polymer Sci, wvol. 68, 1998 pp 1237-1244,
20 incorporated by reference herein. As disclosed by Perez et
al. bulk density and cell density are inversely related.
Thué, in other preferred embodiments, the density of
concave cells 170 at the surface of the substrate ranges
between 2.5 and about 100 cells/mm?, and more preferably,
25 between about 60 and 100 cells/mm?. Cell density may be
determined, for example, from wvisual inspection of
microscopic images of the substrate’s surface.
The polishing agent 175 may comprise one or more
ceramic compounds or one oOr more organic polymers,
30 resulting from the grafting of the secondary reactants on
the polishing body’s surface, as disclosed U.S. Patent
Application 09/994,407 entitled, “A METHOD OF ALTERING AND
PRESERVING THE SURFACE PROPERTIES QF A POLISHING PAD AND
SPECIFIC APPLICATIONS THEREFOR,” to Yaw S. Obeng and Edward

35 M. Yokley, incorporated herein by reference. The ceramic
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surface. For exanple, in certain enbodiments, the 5 polishing agent 175 is
an anorphous silica or titanium oxide. In such enbodi nents, the secondary
pl asma m xture includes titanium O her exanples include the secondary
plasma m xture including transition nmetal such as, nanganese or tantal um
However, any chI%lx el ement cg,ﬁ)gbl e 10 of form ng.a volatile organgnetallic
conpound, sRT HE I RRtAIRs 1 &f > cBAY aFRTBREEr *Ror&O5RgHe oRs, And's
capabl e of hedunbt Digfieth e dhegpnt yortasnt igcerdsncuetiabl iz @npaom may
al so be enployed as the petal portjon of the organonetallic _secondar

Dl 2o mx . UpRS: 1k o ERe S SRR LAt hEI Dy SR GHET off G AL

or ganonet al ldgrfeagent nRyrbeeaampiter, iacelah®aior ki rigragentthd n

preferred enbodj nents, the polishing agent 175 is selected froma group of
cerani cs CorRP5tTMPD 28E0tc oh’ Oxi-fe LANGTCFP SH?urﬁjd&Cc?es?rsdeaa%lqﬁl i con

Di oxi de and Jii@®] umrgOshtaxefbodiakhast hexy Sd-andalPel YIeismaamdhdduahni um
Al koxi de Po| yner. Nunmerous ot her_ secondary reactants my be used to

produce the HeFHAieS pbLEERLHY - agdithery soXyEReser 1nFhEdes EESPHAS A

reactant maypifshidemexenee ali@ﬂ)ﬁcﬁﬁlii | 8R8%s 1 MBSEr , maBERNI duck cafw) s,
m neral sprits or hydrogen peroxide. For exanple, in preferred

enbodi nent s, MARERNSEL 0RHaFFpRAYR FONCVERY ARY BETCIMSISREYT 3R Um
esters, 1@nt@£urﬁc%<iq§ dgs vdinal udl Ngrhanbakbuam ak koxidgsounder abbnt Nes

al koxi de portion has I-5 carbon atons; 30 manganese aceétate solution in
wat er ; mangahesal afRER¥ deonypiBoPRed okn MeitTe CAYISH Bitos neyhrieded et at e;

manganese a&ftMég{i?tcgi‘%@éda{&!”";ﬂénbé#%i Qe&a@érgéysake%métea

al um num oxi des; ni um al koxi des; erein the al koxide has 1-5 carbon

atoms; al koxy zi rEbhaces; margrdshubracardioyeBRaidanmptesi wertion of
acetyl acetonghg. o} orﬁ%@&’f%?@“t&@érﬁiﬁfopﬂ_Ja@:rr&O“Fn%EEEh%te‘?d kAT thése

secondary pl asna reactant,
15 embodiments, the organic portion of the organometallic

reagent may be an ester, acetate, or alkoxy fragment. In
preferred embodiments, the polishing agent 175 is selected
from a group of ceramics consisting of Silicon Oxides and
Titanium Oxides, such as Silicon Dioxide and Titanium

20 Dioxide; Tetraethoxy Silane Polymer; and Titanium Alkoxide
Polymer.

Numerous other secondary reactants may be used to
produce the ceramic polishing agent 175, however. The
secondary plasma reactant may include ozone, alkoxy

25 silanes, water, ammeonia, alcocholsg, mineral sprits or
hydrogen peroxide. For example, in preferred embodiments,
the secondary plasma reactant may be composed of titanium
esters, tantalum alkoxides, including tantalum alkoxides
wherein the alkoxide portion has 1-5 carbon atoms;

30 manganese acetate solution in water; wmanganese alkoxide
dissolved in mineral spirits; manganese acetate; manganese
acetylacetonate; aluminum alkoxides; alkoxy aluminates;
aluminum oxides; zirconium alkoxides, wherein the alkoxide
has 1-5 carbon atoms; alkoxy zirconates; magnesium acetate;

35 and magnesium acetylacetonate. Other embodiments are also
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exanpl e, al koxy silanes and ozone, al koxy silanes and ammonia, titanium
esters and water, titaniumesters and alcohols, or titaniumesters and
ozone. 5 Alternatively, the polishing agent 175 may conprise an organic
pol ymers when organi ¢ conpounds are used as the secondary plasma reactant.
Exanpl es of such secqondary. reactants incl.ude: allyl alcohols; ally

ani nes; all ﬁon%aqﬁag‘?ﬁcﬁesf,oﬁm& €t hESSPRSPTYr o@&gl)ég‘gnt FF L ar b‘loch‘r 10
atons; all ylexginieles,, sdkorgar yidghses, anderexdrie abkB¥bxygr eupanesntaid 1-8
carbon; al kyl hydrazi pes, where the alkyl groups cpntain 1-8 carbon atons;
acrylic aci &™ arrac?}?il"ﬁl%‘i FSEYI ?Egaé’ig“‘&eégt er 5L RN FPHGTE- %% r bon
atons; met haradlal £ster S oo bami egtdr8 £ad besoné ons; or 15 vinyl
pyridine, and vinyl esters, for exanple, wvinyl acetate. In certain
preferred embodi r%]rﬁes’fnal"?fev‘?)]&"i s"ﬁ?eh OLIFHMI PEE ddPeBRECPTRRT 5C ABup of
pol ymers consigdriig pelyRelyahgrip! sraadi Pokyaponess Hxe pabeahiarg pas 100
Is depicted in FIGURE 1.in a 20 preferred_environnent, a polishin

appar at us 1SECHMPRTEPPAAEIGs UBBC R/ BRpri SEXAEPABEh A c&PFg‘ ik FEfrier

head 185 anbL@fdmtes HinRd kR0 t 81393Ur£]1 SoB6TE cordugtior apabes; 19b1yThe
carrier head 185 is, positionable against the polishing platen. 115 ¥o
i mpart a pol3 SR IRPIRPTe HGSLSst thes alky hoPrsHPRg ¢t 1158 Falmes

2A-2C T 1 istd@dibs Seahingnal e Vhers; Ofs SRIRELAH aRliaRS, | Niyete ARPENGA 1Ky
enbodi nent of the presént invention, a nethod of manufacturing a chem cal
mechani cal EFPERS ngonsad200: 8 Asasthsvik | AlkY BUREY PRz e et Wo@Teonphe ses
B P e o A DR o200, BRI e RS
to the therpikaerylioanidpoldashlig bedy 265erisasPnbringngslaghtavedtyi a
chem ca) DO, U5k BRI pERAL BRSNSl A e B0
15 wvinyl pyridine, and vinyl esters,’ for example, vinyl
acetate. In certain preferred embodiments, the polishing
agent 175 is selected from a group of polymers consisting
of Polyalcohols and Polyamines,
The polishing pad 100 is depicted in FIGURE 1 in a
20 preferred environment, a polishing apparatus 180. The
apparatus 180, comprises a mechanically driven carrier head
185 and carrier ring 190 to secure a semiconductor wafer
195 The carrier head 185 is positionable against the
polishing platen 115 to impart a polishing force against
25 the polishing platen 115.
FIGURES 2A-2C illustrate sectional views of selected
steps in yet another embodiment of the present invention,
a method of manufacturing a chemical mechanical polishing
pad 200. As shown in FIGURE 2A the method comprises
30 providing a thermoplastic foam polishing body 205. As
shown in FIGURE 2B, the method also includes laminating a
thermoplastic backing film 210 to the thermoplastic foam
pelishing body 205. Laminating is achieved wvia chemical
bonding using conventicnal adhesives, such as epoxy or

35 opther materials well known tce those skilled in the art, or
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-17 pressure sensitive adhesives such as a dual sided material, both sides
being acrylic based adhesive. In other preferred enbodinents lamnating is
achi eved via extrusion coating of the nolten backing filmmaterial onto
the foam while in 5 still other enbodi ments the backing film210 is

her mal | | ded he .th ic f Li shing, bady 205 Th hod
Further 1 nc MRS BTG o 5 SEL0RA Voo RU P 98 SHEe) Vo S TS TE L

t her mopl ast iotiackides fddimg 2t@v(E-CoREedCGidhdsinet eth abidhwee; pireef epressBur e
sensitive 10 adhesive 215 is configured.to caquple a chem cal nechani cal

pol i shi ng palSU0 P JAT G DI 817250 BrOST LS hid T EHFAGE 225
capabl e of stipstwmnltahl papkevigntfing wdeleaaniaiaténrn ofhé hEcopol, i sihing pad 200
fromthe polishjng | aten 220 for at.|east. about ,4 d ex ure ta a 15
pol i shi ngé) sl%tr{i/f Rt ﬁ%@?%bmﬁnéﬁ [SPea Sﬁﬁlﬂgo%lﬁfﬂg%@. L P Y t he
pressure. sepsldédetadiiesi ¥igediSplL&onDt | 868m apdlbsh Shglesodaprobavi ng a

first side 230 caomprising a silicone base dhesi ve and a second side 235
conpri sing an acrwngc B ‘adadﬂé’%"r%rsa’rfﬁ\f‘é RY HFAWRETPSR & A8 %i I m

240. The acrydhibasedaadbgsiue 2i1s aiptied thBerihBpl1hBer BORRKING backh ng
film210 and the silicone based adhesive is configured to be coupled to

the pol i shi ngl0 plETERRE2BC) Yet AfhorPle?d eABBUPE me i CoPTERE Uit HRS I MRt i on,

a 25 chepi cainagshans £l i Pobdst Perddtd ol d hidkemsan Gt DEanaf ers
produced by the above-described Tprocess, is illustrated in FIGURE 2C. Any
of the abovePoleSkingedaendOli Fent Pt shiEng o 3HEH R HO FRR B OBHERI +Y

film210 and; pressure Sepsd Ui veraiNesi Ve r2 15 ABYt Rt LgETy I N V&g iRg hod
of manufacturing a chem cal nechani cal pollshlngogp%d 200. For instance,
0

provi di ng t hdelhvindpiast Pé ftdemppolslighopddd rioRc | tle PRk bR i Ag
cell's 245 “‘bﬂéﬂeﬁheézo for at least about 4 days exposure to a
15 polishing slurry medium having a pH of about 4 or higher.
Preferably the pressure sensitive adhesive 215
comprises a dual sided tape having a first side 230
comprising a silicone based adhesive and a second side 235
comprising an acrylic based adhesive sandwiched between a
20 carrier film 240. The acrylic based adhesive is coupled to
the thermoplastic backing £ilm 210 and the silicone based
adhesive is configured to be coupled to the polishing
platen 220.
Yet another embodiment of the present invention, a
25 chemical mechanical polishing pad for polishing
semiconductor wafers produced by the above-described
process, is illustrated in FIGURE 2C. Any of the above-
described embodiments of the polishing body 205, backing
film 210 and pressure sensitive adhesive 215 may be used in
30 the method of manufacturing a chemical mechanical pelishing
pad 200.
For instance, providing the thermoplastic foam
polishing body 205 includes exposing cells 245 within the
foam polishing body 205 to form a surface 250 comprising

35 concave cells 255 and coating an interior surface of the
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f oam pol i shing body 205 to forma surface 250 conprising 35 concave cells
255 and coating an interior surface of the 18 concave cells with a
pol i shing agent 260. The size of the <closed cells 245 within the foam
pol i shing body 205 affects the size of the concave cells 255 uItinater

formed on the surfac . Sever al ctors affec ze of t | osed 5
Lol e 00, | Hendtie S T & ao b S gt 2 edor o el Toetieng
p?| yelt Ihyl ena:mg%d)g:mm mlr? exiftttﬂmlt@h@r fbam pdya@haggobéﬁy aolv';, @fkféﬂesfsi ze
of cells praoduce uri t he oam n ocess. ln a o] ind o

f oan ng proc’ide%% S%Geooﬂa ¢ MR ‘g‘?ﬁ%r%ﬁ ‘E:]etr:'r‘%ag‘?]zléspo Cgc‘?’.)li’1c“é\1'\‘/% 10
cell's 255 preaiefadd y29mye saiveasar &@Q:tsﬁréea@_’ffel&f&t waensabheubr 408 #leseAs and

about 600 _mcrons and a cell densjty of at |east about 4.5 cells/mi, and
nore preferdfy-5 stze v@f’\ AP P bRt BRHEER® RIS AREERBRs and

a cell dens¢dpoDfmet LEASpoakRedhyA@neelmalsS PARcohdroNY e80AVE M I to
foam ng process well know to_those of ordinary_skill in the _art né}?

used to proAYERIRISYAFY FHIEH i sz S, cehd St BRAFHESHr SBEdBg

include, forfogxAiPl Srobdendi Nfh PAAYIELSn COMRE I B1AG dherdQrimyobi-shL o8
body 205 in a blender. The foamn drgﬁgé)rocess ma al so 20 include crosslinking

(XL) pol ynmerdsed Ay fereibol idhidi LewerRt 295 lgsisigras r adiThg opoBgave
chem cal; geans) {9 R8I SVEr o £L1985 | hDEL an% %?@:%gé”é{'ge pcgﬁcﬁé@wgéﬁ fyshber

include formng a mxture of e foa and a bl om ng agent,
preferably uh@ernperensrand a@l@p@m ¢ @i mycroms miiRdunrecebl t Aevaghyact at

conventi onal y di g¢ t o f QM ghgetéegispllﬂtgseda &l 'mo{‘Qarfﬁr @&W g ce 5_56245
to forma surface conprising concave cells 255 ma e achi eved

convent i onal bepreensabort | 1&AowaCronshasd @boutdzﬂartylskons andt hecau 30
Dok oxamp o agBPRYNge TBY PELBENLBYEN BY LLxhBJnhPe foam polishing body

205 on a pl anar surface, cutt a thi
15 Any conventional foamlng process well know to those of

ordinary skill in the art may be used to provide the foam
polishing body 205. The foaming process may include, for
example, blending polymers comprising the foam polishing
body 205 in a blender. The foaming process may also

20 include crosslinking (XL) polymers in the foam polishing
body 205, using irradiation or chemical means to achieve
crosslinking. The foaming process may further include
forming a mixture of the foam body 205 and a blowing agent,
preferably under pressure, and extruding the mixture

25 through a conventional die to form sheets of closed-cell
foams.

Exposing cells 245 to form a surface comprising
concave cells 255 may be achieved by any conventional
process well known to those of ordinary skill in the art.

30 For example, exposing may be achieved by fixing the foam
polishing body 205 on a planar surface, and cutting a thin
layer (i.e., between about 1200 microns and about 2000
microns) from the surface of the foam polishing body 205.
In certain preferred embodiments, skiving or cutting may be

35 performed using a skiving device, such as a those provided
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| ayer (i.e., between about 1200 m crons and about 2000 mcrons) fromthe
surface of the foam polishing body 205. 1In certain preferred enbodi nents,
skiving or cutting may be 35 performed using a skiving device, such as a

t hose provided _19 by Fecken Kirfel (Aachen, GErnany) Coating the
interior surface with a pol. ent = 260 chleved using the grafting

procedure dif¥cIFREkReD L GS;L i cﬁ?lﬁ@?@@4 407, incorporated herein by

5 reference. ThUSGoaﬂ’h_rggarﬁlaénlﬁﬁbgﬁlbﬂ'e@ﬁfa@éa-tﬂ'ﬂgl C@ﬁpbmgﬁlngxré@ﬁdmg the
concave cells interior surface. 255 to an _initial ma react ant lst

pl asma reactZft )1 % APrbRS %Sl%dF??eargﬁFFﬁaePFHEF ne 83865

further commyise gxposkagibAe w_cafme@os;urf ?@rmndaéye@hasrmf 10
reactant (2nd plasma reactant) to create a grafted surface on the nodified

surface, T herPrHIReE suldGe dBNPRTERKE %rh}éOde?fF‘il%% RPagel SBPTIGRS of

the primary anthsecondaey céﬁ@ﬂéntc&;p_rs Pracedures gesedddedsisn tbS.aPat ent
Application No. 09/994,407 may be used in the grafting 15 process to coat

t he poli shi nHlJa*g?e%& Dleon Xerchanter {kat B\ATHRE CeACHIRE oot BROXFT 2 245
of the foam gs'as_%ce%élef-@a&a ng qestiidednderpresant ddyenidon, it

is believed at t e sanme w ||l becone even nore apparent by reference 20
to the foll Wm@ert%nt@dlﬁlWI | swrefagr de? atd®ed Farandane &drFTHent s

are presgpt e‘{j?a? é&lx'é’ tﬁ‘f‘a&hﬁ POSL-Odn¢ 'tlc&'séafééﬂé”h and, shawl g, pel e

construed as Tirmtin Invention. For exa al t Hough t he experinments
descri bed b@hdﬂh&rm}odaefm lste:da@@t rtheaglraﬁéﬁét @uyf@@ewwrbmn%tlé% |l ed

oo o o o TREABERALARES O LR Sor SR BRI e tBRe
comer ci al | yresatanbke R8As Moeedyaaresnedde@cribed in Patent
Application No. 09/994,407 may be used in the grafting
15 process to coat the polishing aéent 260 on the interior
surface of the concave cells 245 of the foam polishing body

205.

Having described the present invention, it is believed
that the same will become even more apparent by reference
20 to the following experiments. It will be appreciated that
the experiments are presented solely for the purpose of
illustration and should not be construed as limiting the
invention. For example, although the experiments described
below may be carried out in a laboratory setting, one
25 gskilled in the art could adjust specific numbers,
dimensions and guantities up to appropriate values for a

full-scale plant setting.
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characterize slurry ingress kinetics and peel strength in different types
of nmedia. Product number 9731 from3M 5 Conpany Inc. (St. Paul, M), is
dual sided PSA, having a silicone adhesive on one side, and an acrylic
adhesive on the other side, of a polyester carrier f ilm Several other
3M products were tested: 9425 a mxture of acrylate polynmers and poly

vi nyl chl or E&PETATENMES 9430, 9495LSE and 10 NPE-201. In addition, Product

Nunber s DEVB06, dENAQAO28ymmetdh FLEP 1741 oabAeheghueBesean@inima to
(d enrock, PA) were tested. Product” Nunmber FT 8300, an acrylic aqpesive on

a  pol yest echsaradtariie iglurom IMerssDehnebacrnand PPN AME" G was
al so test ed'di]ﬁ%%}?{' ggjpéslo-@qem a9k ess pfogetut nRRShaventn dickber ent pHs
ated Tor v

was investig_ _ I'ous conbi nati ons of PSAS and backin films. The
PSAs and SHadkiuppiy | frecwel8tcoBpldd B eacks @akbrsafgdt ﬁ@%aglaéﬂ‘mﬂe%l to

t he poli shing. pl C I ak shench-4t | -adHes I
was fl ooded gly\%)lt%’l’rggc%n ‘?%%g%s(g I ofvbgogkggﬁ’rr%?lc‘:ji %Pl %‘%I:‘yzlpgcr (aFi she?éea@ g
?flenélf!c, ﬂ?ﬁtqﬁh&qﬂaiﬁ?@aﬂf FH@Oﬂaﬁgtﬁg tpomigrt 6110t oSeveral 28T urry
flow during en_ca chani.ca l.i shing,,cThe i of ,Ehe, splul

into the int f&f%xﬁggﬁ%eﬁﬁ?ﬁ% 5%%§§§ﬁan%4§§ck?ngmg%ﬁﬁ?aasoge$%§ﬁ¥%%gggi
nmeasuri ng t heol ghetanmed tpaleletoply ¢inkotbdeli ng0toige 9439 he94PBLGE and

LS o, eh L SheblG, TRES USRS, s el pmebantas,
tﬁoa;gglﬁagrigg E?ﬁktm?frsg AdhesbﬁeaR@?éasbhngnpad(GEﬁenQChvyPAésHEF§
Soaki ng 11 metarbedpr oBsRfugt: Nokreteed SA01 el ¥Rl P08 a1 e
?_s atfgncgl opopfgeﬁqga_re ¢ootief tifiEnt,0 séeom |AgeEss i RBerBbi e f ushon
'mted SE%SigeévgiEg,lgﬂscﬁggsa sgl L%%E%ﬂ - 21
15 Experiment 1
The ingress of sgolutions having different pHs was
investigated for various combinations of PSAs and backing
films. The PSAs and backing films were coupled to each
other and the pad adhered to the polishing platen of a
20 commercial bench-top polisher. The assembly was flooded
with a continuous flow of commercial buffers (Fisher
Scientific, Pittsburgh, PA)at pHs ranging from 4 to 10 to
simulate slurry flow during chemical mechanical polishing.
"The ingress of the solutions into the interface between the
25 PSA and backing film was determined by measuring the
distance traveled by the leading edge of the fluid
intrusion. To facilitate the measurements, transparent
thermoplastic sheets, comprised of polycarbonate or high
density polyethylene, were used to simulate the backing
30 film of a polishing pad.
Exemplary results showing ingress, in units of mm, as
a function of the square xoot of the socaking time are
presented in FIGUREs 3A-3I. The ingress data are plotted
as a function of square root of time to see if ingress is

15 diffusion limited. A straight line indicates a diffusion
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limted mechani sm Product nunber 9731 had substantially slower ingress
rates than other PSAs. In a pH 4 solution, for exanple, ingress was |ess
than about 2 mmafter (80 mn) (about 4.4 days), with even slower rates of
ingress at 5 neutral and al kaline pHs (about 14 days). Experinent 2 The

backi ng 111 hiCHHEhAT DI VER: | PGt bario Exhas Bt CHERY Hbiductba on

vari ous Fs%l?%&a&dwﬁmk ; ff@ﬂie/memaﬁi &Jtl’li&SS?fSS’ﬂtﬁel i at sl am@oﬂ]uﬁ:nﬂmum
strlpsater ei ng soaked for tines rangi rom Q to apout ours in a
sol ution adjfiRdt KA Ldout 1PErass; Waﬁhg% AT SR ags@‘f?cél 1- 0%
H202. Peel siingrgthovas 4 NBagufad, lﬂ\SﬂﬂlﬂeardﬁDdebwéB-iﬁﬂésAﬁ@eﬁtg)fé&Iaﬂase
Tester 15 (Chem nstrunents I\/Entor m ng. a_test angle of 900. Data
anal ysi s SV\/aé’eﬂe;rIf e (st ﬁ% d2%%t war e, provided by the
manuf act ur ergy: o V2 results are presented in FIGURE 4, in units of
oz/inch. The resul ts fromthese studies show that the 20 peel stren h of
product nunber 971319, welif ety ©fr exildiganat godnhagascanselde Beet - TRy

and oxi dati ver Speci €s;,.0€e £d,dy Eﬁgkk' gz B8 £ OMRaMBInEe 1 80hReT was
adhesi ves. hl i Ke other adhesi ves, e peel strength of product nunber
9731 desi rabilyw%tmacﬂe%ﬁconEKHﬁrlmenth\HEIret crastugyedo cax V2EriaustPSHS hour s

and at inter I Dqtjgé[;f Q d E?ﬁ% muse.
Al t hough heé%?%‘gie%é@n\lg}e ‘\I}%g{ hgg %gleL%gaescrl ed qatt cfgt al ? ose Skl 1 ed
in the art sénmnipls uanitkes 1s thaerich g rmiakad\éprcanmmkeamgnnguﬁromaﬁgeg about

the i nventiSh. DRHEF | 5GP TBDIT S50 =0 Ciich: L&I SHebHanPEal” pori PRy pad
for p0|iShiﬁgre§@ﬁtéoﬁduttQbsﬂ@b%rSofCanImglmgor Peel strength. was
measured using a model AR-1000 Adhesion/Release Tester
15 {Cheminstruments, Mentor, OH) using. a test angle of 90°.
Data analysis was performed using EZ STATS Analysis
software, provided by the manufacturer.

Exemplary results are presented in FIGURE 4, in units
of oz/inch. The results from these studies show that the

20 peel strength of product number 9731 was more resistant to
change caused by free radicals and oxidative species
generated by the H,0,, as compared to other adhesives.
Unlike other adhesives, the peel strength of product number
9731 desirably remained constant for dwell times up to at

25 1least 24 hours and at intermediate values that would be
conducive to a good ease of use.

Although the present invention has been described in
detail, those skilled in the art should understand that
they «can make various changes, gsubstitutions and

30 alterations herein without departing from the scope of the

invention.
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a thernoplastic backing film and 5 a pressure sensitive adhesive coupled
to said thernoplastic backing film said pressure sensitive adhesive
configured to couple a chem cal nechanical polishing pad to a polishing

pl aten and provide an interface capable of substantially preventing

del am nation_10 of said_chem cal mechanical polishing pad fromsaid

pol i shi ng m?gl@ét‘n T CL MR S5 4 days exposure to a polishing slurry nmedium
having a pH of 4 or higher. 2. The chem cal nechani cal gishi . pad as
recited in daim-1 V\kfeF@ielﬁllﬁildmﬁFéé%FélsBﬁéF?P%Bgal?ﬁ‘g 1M 1?‘2&1‘5%“%5

si ded havi nghiddhnoPangtadhesder-Ofiggfirst side couplable to said
pl aten and an acrylic based adhesive on a second side_couplable to said

t her mopl asti ¢ backi ng & i ther™Pp gt khdra daingrebhihi & pol i shing pad as

recited 4n daim2 W”c?rgirgséﬂréx'[éé}?éiﬁcvéabghéghbéo%lﬁﬂ.séﬂ 28 adhesive
has a nmononeric silicon tontent of corresponding to less than 100
absor pti on whamneplagdiem bagkingr ahidm: sapdidi | PEGREIEEs e F AU YR

extract ed. 4,y ¢henisak GREOANT €8] BOLEIW NG PIKAN LT biRbndii L i m 2
wherein said pressure sensitive adhesive turther 25 includes a carrier film
i ncl udi ng paokstleingndddcdied a barakesh el d Blatewnarhs RIFrAFER| v@ and

said acrylic; i &ng{q rcﬁbrélgiﬁ | Sy as
recited in Jd?%%?n c,:éi el?'(ﬁe chfl ds-l{?ﬁser nop %}g:h( ac ﬁigﬁs? Plﬂn%%ghgwtg%th gh
densi ty ol yef hysehd. clZSnieaThenedizanbedl meedbiskbng paradhi Fgepadsasd
recited in Claimil, fur [ i di pl LC | i shi ng body
coupled to s%?glﬁjé?%pqia%ﬁ% [)%%: ir?gq;gfi e%@%ﬁerg?%bsa{egﬁ?hggﬁoplégti% f oam

pol i shing bogylishiangl skedry wefiuhohavingpai pEdodf 4aokl baghef .cross- | i nked
et hylene vinyl acetate copolynmer and a | ow or nedium density

2. The chemical mechanical polishing pad as recited

in Claim 1 wherein said pressure sensitive adhesive is dual

15 sided having a silicone based adhesive on a first side
couplable to said platen and an acrylic based adhesive on

a second side couplable to said thermoplastic backing film.

3. The chemical mechanical polishing pad as recited

in Claim 2 wherein an extract of said silicone based

20 adhesive has a monomeric silicon content of corresponding
to less than 100 absorption units at 804 cm’* per gram of

said silicone based adhesive extracted.

4. The chemical mechanical polishing pad as recited

in Claim 2 wherein said pressure sensitive adhesive further

25 includes a carrier film including polyester and located
between said silicone based adhesive and said acrylic based

adhesive.

5. The chemical mechanical polishing pad as recited

in Claim 1, wherein said thermoplastic backing film is a

30 high density polyethylene.
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pol yet hyl ene copol ymer having a ethylene vinyl acetate:polyethylene ratio
- between 1:9 and 9:1. 7. The chem cal nechani cal polishing pad as recited
10 in Caim6, wherein said blend has a ethyl ene vinyl acetate

copol ynmer: pol yet hyl ene rati o between 0.6:9.4 and 1.8:8.2. 8. The chem cal

mechani cal polishin d as recited in CGaim7,. wherein said thernppplatic
foan1po|ish?ng boﬁyg ﬁ%? giﬁﬂﬁ%%ﬁaﬂﬁﬁﬂﬁ%%ﬁﬁ}cﬁé% HW%:%%slésaﬁacggBd
pol i shing 15iagentlagé@at iing d@mrivhear i dncludiace of sehermopraseicel Esam9.
The chem cal ¢h micagﬂgolishigg pad as.,recjted in CLaig18 .wWhereLn said
pol i shing agBRt*FS1RH YpRBUB1eS FPc§23f Fhﬁﬁﬂpﬁh?8§98e.afb}nﬂ gﬁéWVcal
mechani cal pghkghingspad taerpeplahiingfodd peniehiaddcbedywakenscpoeddeed by

a process conprising: providing_.a thernppl astic foam po]]j shi body;
| ami nat i n§ acﬁﬁérﬁ%ﬁﬁ%s??ﬁpﬁh%gﬁn&ffF?n?ﬁ%n aicd  THRT éﬁ$$gng¥ﬁPne

pol i shing bogynyandse@URLENJc3pBIPRSYr €aB@NSA t i My adhiesine@idh SdedsiZy
t hernopl astic backlng film said pressure sensitive adhesive configured to
coupl e a cheRP&AELRYdERR cal CORRIYEIH ng PAYIEE a fol i shFRGL PGt enVaRy !

provide an LpkehkacecadRepha ok suRstaAMdtalden Ar-avenid ng idel am nation  of
sai dchem cal nechani cal "poli'shing pad fromsaid 30 polishing platen for at

| east 4 days exposure to a polishing slurry nmedium having a pH of 4 or
hi gher. -249 . The chemical mechanical polishing pad as recited

10 in Claim 6, wherein said blend has a ethylene vinyl acetate

copolymer:polyethylene ratio between 0.6:9.4 and 1.8:8.2.

8. The chemical mechanical polishing pad as recited
in Claim 7, wherein said thermoplatic foam polishing body
has a surface comprised of concave cells and a polishing

15 agent coating an interior surface of said concave cells.

9. The chemical mechanical polishing pad as recited
in Claim 8, wherein said polishing agent is an amorphous

silica or titanium oxide.

10. A chemical mechanical polishing pad for polishing
20 semiconductor wafers produced by a process comprising:
providing a thermoplastic foam polishing body;
laminating a thermoplastic backing film to said
thermoplastic foam polishing body; and
coupling a pressure sensitive adhesive to said
25 thermoplastic Dbacking film, said pressure sensitive
adhesive configured to couple a chemical mechanical
polishing pad to a polishing platen and provide an
interface capable of substantially preventing delamination
of said chemical wmechanical polishing pad £from said
30 polishing platen for at least 4 days exposure to a

polishing slurry medium having a pH of 4 or higher.
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