WO 02/ 26443 PCT/ EP0O1/10186 1 Description Arrangenent For Polishing
Disk-1ike Objects 5 The invention refers to an arrangenent for polishing
di sk- |i kevgajeedss conprising a polish platen and a pol i slhbdigadiiggh a
backing film especially for polishing sem conductor wafers. 10 In

sem conduct or wafer manufacturing the wafer obtains an un- even surface in
the process of depositing and growing of dif- ferent filns and materi al s.
Especially with small feature sizes, 1these non-planarities of the wafer
surface lead to 15 alignnment errors during |ithography. A conmon process to
im prove uniformty is a polishing of the wafer surface. The backside of
t he waf ebessrhptdoby a polish head of the polish- ing tool and the front
side to be polished is noved across a pad on the platen of the polish
tool. The head is rotated 20 around its_own axis as well as around anot her
axi s togRrhEeRgewenk KoKt Ppilésparpshiny -hé&gs OPASSISrry conprising a
specigfic conposition of different ingredients interacts between the wafer

and the polish pad.to pravide _appropriate polish ef- fects as well as
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sub- strg%gg SrgﬁﬁglFﬁkgilgo %ﬁéggﬁkﬁﬁga?b%a%géﬁgﬁﬁn%ié%%?4%%4gﬁﬁﬁﬁxh When
t he backwatfiersef the wafer within the polishing head is supported by a

pol yyy ethane filmthere are inherent disadvantages. Polyure- thane is

i nhonbgeneous having zones of different hardness and different density.
This is dBesepirradpgerrt Watey perjiretysingaksch¥@iticry aHISs Fabtficat ed

by foam agewhisehrigepeer ke goBeekl altl Bepble thingmaingl eplowaidy forormiau k
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sizes, these non-planarities of the wafer surface lead to
15 alignment errors during lithography. A common process to im-
prove uniformity is a polishing of the wafer surface. The
backside of the wafer is held by a polish head of the polish-
ing tool and the front side to be polished is moved across a
pad on the platen of the polish tool. The head is rotated
20 around its own axis as well as around another axis together
with multiple polishing heads. A slurry comprising a specific
composition of different ingredients interacts between the
wafer and the polish pad to provide appropriate polish ef-
fects as well as cooling. This process of polishing semicon-
25 ductor wafers is referred to as Chemical Mechanical Polishing
(CMP) . CMP may also be applied to other manufacturing proc-
esses of disk-like objects such as CDs or flat panel sub-

strates or the like.

30 One critical factor in CMP is uniformity. When the backside
of the wafer within the polishing head is supported by a
polyurethane film there are inherent disadvantages. Polyure-
thane is inhomogeneous having zones of different hardness and
different density. This is due to the fact that a polyure-

35 thane backing film is fabricated by foaming which is poorly
controllable. The film is cut off from bulk material. The

polyurethane backing film has varying compressibility so that



WO 02/ 26443 PCT/ EPO1/ 10186 2 the force applied to the wafer backside
results in an i nhonb- geneous polishing result on the polished surface of
the wa- fveo 02/264Ahot her di sadvant age of pol yuret hane backi POT/EPII®186s t hat
the filmsucks liquid into its holes of the foamstructure. Especially

t hose hol es which are cut and open on the surface of the backing film
accept liquid fromthe slurry. The suck- ing of liquid into the

pol yur et hane backing filmresults in a 10 further introduction of
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i s disclose rove unirform ol i a soft
backi ng perkass frel hghihe b@%%%td@nothﬁhﬁohaﬁbﬁdt§u§§aﬁélp§h§@ewWﬁch is
sup- porg¢gd by a hard sheet. The hard sheet is applied with air pressure
to adjust the shape of the hard sheet and conpensate wuniformty problens.
The backing filmcan be nade of various materials including silicone
rubber . .ﬂﬁ&tﬁ@ﬁp@i@édﬁ@ﬂt@ éf@@Qp@@y@feth@n@abdc&hﬁgtfh&m@oﬁ%rﬁhbﬁd by the

air pressure lied ressure cha nd_the h heet. Si nce
the sur- Eaﬁﬁa'%c%? ?h%uﬁﬁ HsRedt S Eoﬂ%? ?F Ph aﬁaaﬂe gﬁ&§ o1 t'he
pressureEam©¢1eHHYOthheephebearehnhhn@ee,cunlandnvpynponbthﬂssumémabn 25
It is an, j ct e ent | t o] S
arrangene%?gﬁ b%%%éﬁﬁ g%f@bgég%§¥m££%§9%rg5$§ th e??ue?btnlpbrnlty during
polushungn93@fThlqu@@1ent0|sh@opvbﬁubgthanarbaﬁbéﬁgnﬁlﬂmrrﬁ@ﬁﬁ§ﬁ|ﬁ@-@qsk-
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object which is to be polished; a polish head” which conprises” a backing

filmwhi®his renovably attached to said polish head to directly contact a
second surface of 35 the object opposite to said surface to be polished; a
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improve uniformity. The polish head has a soft backing pad

15 facing the backside of the wafer to be polished which is sup-
ported by a hard sheet. The hard sheet is applied with air
pressure to adjust the shape of the hard sheet and compensate
uniformity problems. The backing film can be made of wvarious
materials including silicone rubber. The shape of the surface

20 of the hard sheet is controlled by the air pressure applied
to the pressure chamber behind the hard sheet. Since the sur-
face shape of the hard sheet is not rigid and depends on the
pressure applied to the pressure chamber, uniformity problems
remain.

25
It is an object of the present invention to provide a polish-
ing arrangement for disk-like objects which provides better

uniformity during polishing.

30 This object is solved by an arrangement for polishing disk-
like objects comprising: a platen which contacts a first sur-
face of the object which is to be polished; a polish head
which comprises: a backing film which is removably attached
to said polish head to directly contact a second surface of

35 the object opposite to said surface to be polished; a support
element carrying said backing film which is rigid; whereby

said backing film comprises silicone.



WO 02/ 26443 PCT/ EPO1/ 10186 3 The polish head according to the arrangenent
of the invention has a rigid, inconpressible support for the backing film
the surfveae2afs4ihi ch has a constant shape. For better unP€DERIt/NWIS and
controllability of the polish process, the backing film which holds the
backsi de of the wafer conprises silicone. Conpared to a pol yurethane
backing filmwhich is nade froma foam'silicone has the advantage that it
is made froma lig- uid. The liquid i8 introduced into a nolding form
Conmpared 10 to. the poorly controllable process of foam ng, the result of
nol di ng a backing filmcan be tightly controlled. Since the silicone
backi ng Th¢ nppdishdeehdomrackigugdtphabe, arrhageienshed backiinyep&dons an

i nher ent{,yg ugl%g%ganaaﬁ ﬁ%reéé1%@¥'§gpﬁg§tsggﬁ @E@Sb%$k§B§ GONRY g8l bi lity

t hroughout its cone backin oes not |leak any air so that
it can %@r%@@acﬁ’édwhéchhéasoﬁu §ﬁnﬁEaa §haaaerBpésmf%eﬁhl@ﬁ-éor@lth‘o need
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uni formt ue a_.backing filmcan
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or chuck s r| n i essi S r or_the
back- |ng |In1 %Cgﬁrface ng %ggﬁagygﬂﬁ % igsgheecgﬁg a%tﬁignshape.
A ceran1u1@huﬁke|élanmdpheusnSGOdhaedamnéveﬁlmoadsngtipbute@oma@uadmcan be
pr ovloded, § N gUgBobhe, CELAL: 139535 bocabdokngoRaekiNo chidl Feanye Lie
chuck. This _vac un1| provi de vacuum chanb surface of the
ceram ¢ @ﬁh@knﬁhﬁchackéngpﬁéémtéaﬂobﬁhélﬁaékYnﬁoﬂFKQﬂ 1fRe ceramc chuck
contacts 30 the backing f|In1d|rectIy There is anot her vacuum chanber

whi ch provides vacuumto backsi de, of t fer throu bes. The
LUbes arGURFe: CPBCRENCPPENPERRLTRAt LR VacHBRFChaRTer LHAGIANPERE e hanber
35 providhagfiheskadubackanyhpadet anan ¢hhek¢npngtundﬁpgnmhaﬁaghalthe
cerau o ghuek,apd.pLotLudiags thr QAN LS Bk 6298 hackl 80,024 26443
body. A silicone backing pad does not leak any air so that it
can be attached to the polish head by underpressure. There is
no need to glue the backing film to its support on the polish
head so that uniformity is further improved. By avoiding any
20 glue a backing film can easily be replaced by a new silicone
backing film at the end of its lifetime. Preferably, the sup-
port for the backing film is a ceramic plate or chuck which
is rigid and provides an incompressible support for the back-
ing film the surface of which always has the same constant
25 shape. A ceramic chuck is amorphous so that an evenly dis-
tributed vacuum can be provided through the ceramic chuck to
hold the backing film onto the chuck. This wvacuum is provided
by a vacuum chamber at the surface of the ceramic chuck which
is opposite to the backing film. The ceramic chuck contacts
30 the backing film directly.

There is another vacuum chamber which provides a vacuum to

the backside of the wafer through tubes. The tubes are pro-

jecting from this latter vacuum chamber through the chamber
35 providing the vacuum to the ceramic chuck, protruding through

the ceramic chuck and protruding through the silicone backing



4 filmand finally ending close to the back surface of the wa- fer. Since
the silicone backing filmdoes not |eak any air the wa- 5 fer is tightly
attached woortba4backing film In order to fa- cilitate theCTEpavamiscof the
waf er the surface of the backing filmfacing the backside of the wafer is
provided with a m- crostructure. The m crostructure has enhanced el enents
whi ch contact the wafer backside and has recessed elenents that do 10 not
contact the wafer backsi de. Thereby the contact area is reduced. The

educed W HTAR SRFObYi SPETPE) SEPER CBorUECR ERSHEER S Bhehts ARd

recessedfetrenents of the micro- structure it can be acconplished that the
waf er does not 15 stick to the backing filmany nore when the vacuum for

hold- ing the wafer is switched off. The microstructure is applied to the
surface BINEhetBacki AECPREnPBYkangokplEndnearyoshapak aARYt AR nbhei wWg-f r om

Thi s sshaper caa tbﬁ?}@iEWU&@ElaBMeéprYtHQ Backihfogi aphyat 8PgepMpar ahle to a
a senlconductor waf er surface, during

lith st t 20.te

s;niggad§£¥ g%a? WﬁVﬁ%tﬁ gg TR GENF BT eSHhEFECcPEsERachaFElREr ough

;Lthﬁgra@ﬁyntﬁ@c3mgfahe béckbﬁ%@Dbﬂlﬂbelﬁaﬁéb]EQtpﬁoVQdédph@thé@rﬂﬁLSth_
ichis optical .radiatio tructure, i or e t chi ng

t he unprdﬁ%%?aggg%%%sp%% tﬂlcﬁ%?§¥ﬂagﬁge PFach a%§eﬂnfg?ﬂan?ﬁ €¥F§cone

backi ng ¢ontpa¢t tle pessebl batbspde- anddeaanyeoassescepeneshapehso dbe

packbng ol Mo AELCENL DAL reBMWaBkL Ay KIOMLPONRUNELOLILLY- 0L, [ 1g wal er

be polished is conpensat ed exanpl e needs
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this noneumhfpg r‘"&lﬁé’r@f}ytg@s@’af&ﬂué@@ backh ngn f4hprsapikee o1 grd-goONVex
e.g. th backln filmi e?lc er at iits, center _than at its circunference

and can %'W%ﬁ?mﬁp%%HE% e %m%nt%Sa?ﬂlﬁ%%?s%?dl?%e@%ﬁF%rofh%%eaTl?¥%‘
ci rcunf estenecerurespeceahi el yocdhp bl saed vehyt the backingoéilmpbas a

g??ggi?g%%ﬁbﬁ to CERS EQCEEggCE?i%ragydm rOj Ctﬁnghgaéggugﬁ for hold-
ing the wafer is switched off. The microstructure is applied
to the surface of the backing film by a complementary shape
in the molding from. This shape can be produced by applying a
lithography step comparable to a lithography step for pat-

20 terning a semiconductor wafer surface during semiconductor
wafer manufacturing. To achieve the microstructure through
lithography the surface of the molding is subjected to a pho-
toresist which is exposed to optical radiation. The structure
is formed by etching the unprotected areas of the molding

25 surface.

By molding the silicone backing film it is possible to pro-
vide any macroscopic shape to the backing film in order that
any already known non-uniformity of the wafer be polished is

30 compensated for. For example, the wafer needs to be polished
more in the center than at its end or vice versa. To compen-
sate this non-uniformity of the wafer the backing film can be
formed convex e.g. the backing film is thicker at its' center
than at its circumference and can be formed concave, e.g.

35 thinner at its center than at its circumference, respec-
tively. Alternatively, the backing film has a macroscopic re-

cess in its center and projecting parts at its circumference.



WO 02/ 26443 PCT/ EP01/10186 5 The center recess does not touch the backside
of the wafer whereas the projecting parts contact the wafer. Thereby a
vacuum i svenvbdased at the center of the backing film ThePCpEBjiE®IsoNg parts
can al so be provided with the mcrostruc 5 ture. Any other conceivable
shape of the surface facing the backside of the wafer can be manufactured
by an appropriate conplenentary shape of the nolding. Another solution to
conpensat e for al ready known non 10 umifornmities of the wafer to be
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the drawi ngs. Respective elenents in different figures are 25 referenced by
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pol - isﬂlmg:lae:sembmmﬁmmtm amﬁpensaﬂe Figur 2l 2ezfipwsnawsenond enbodi nent of
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through a_silicone  backin
of the backing fllm, although different radial sections of

the backing film may also have different hardness. All de-

15 pends on the flexibility of the molding process to fabricate
the silicone backing f£ilm. The hardness is controllable by
the addition of solid particles like silicon particles or
aluminum oxide particles. Other solid materials are possible.
Depending on the electrical behavior of the added material

20 any electrostatic fields introduced during the polish process

can be eliminated.
The invention is now described with respect to the figures in
the drawings. Respective elements in different figures are

25 referenced by the same numerals.

Figure 1 shows a first embodiment of an arrangement for pol-

ishing a semiconductor wafer;
30 Figure 2 shows a second embodiment of the arrangement;

Figure 3 shows different views of a molding form for the

fabrication of a silicone backing f£ilm;

35 Figure 4 shows various embodiments of a microstructure of

the surface of a silicone backing f£ilm; and



The arrangenent for polishing disk-1ike objects according to 5 figure 1 is
especially applicable for polishing sem conductor wafers for the

manuf act wonz2@f3 i ntegrated circuits. The ar- rangenent cPODPEPGE®1% tabl e
or polish platen 1 on which a polish pad 2 is attached. A polish head 3
holds a wafer 4, the front side 41 of which is noved across the polish pad
2 10 for polishing. Aliquid slurry 21 or a polish pad with fixed abrasive
inside of the polish pad is inserted g0 control friction and to acconplish

t he Chemcal ha cal Polishin An_arra for,exa t hree
or four BETTER heddSTs VRSO RACHEY SLats N 57 SR | P TbaMESx 5 and
all of then115|wnhﬂakmpguﬁMhm the axis of the head arrangenent. The wafer
4 is pressed onto the polish pad 2 by the polish head 3. The wafer

backside is in direct contact with the backing film In particular, there
i s no nuflkeiarrangemged betveehishingadkekglike| phandtehaceardingatksi de.

The @OW“%£$&%%'§ 2ppLisd-1 1 ngﬁﬁléaﬁﬁékf89 ﬁbiHbHEn%aEEhﬁaoB@QcéorThe
backing fiTm5 is sup-" porte hr'oug éngo i'sh a backing film
[

support %2 eﬁ%eﬂﬁﬁc%¢%gm$mv%$%ﬁﬁﬁb¥9 %f ?%FﬂtﬁgvPhﬁcéﬁtﬁncgﬁﬁré§5|bIe
i ndi st ortahdEemepnst afdrsHapea ﬂ'eﬁlBléU@@O@cblﬁsMﬂ ph&téﬁdi bhewndewnkor ce

applied to the water wi thout an re t|on dlng tqQ the invention

t he back?é&ﬁ%#l?ﬁ éslﬁa%%t%?h§¥li- éShAp?%ﬁ %ng? ?Fng ga%Fthtands t he

radi al fioreesSradurisgde polish. thehsﬂppmmVeﬁ appbsesthevaolusht patihe

bac id r v Lgs 61
o son PRt £, AR L BB Y SR RER P R REIHTeIReE"

svvl t chi mPoisithel vatdanet h’éh@vap@llﬁSb P@@e&%e@‘l$¢l§ﬁedhéo pbackired film 5

Further, £8; Macsdinmhs @&pgée@ﬂpipsﬁugﬁet@ﬁem§b£1cg@@hgﬁgkamgpéuhgh§nbo the
support 6. Figure 2 shows a_preferred enbodi nent of go I sh . 35

The suppdittaefeEmeierlrof nef %%c%¥%ﬁp¥?In¥%r?§ %?chBﬁ1EO hﬁbkhe?dSAlﬁacuum

chanber ﬁﬂovﬁd@ﬂpvw@ﬁl @@@atelzﬁ@eaﬁ@u@m Ceehogk dxisAncbaanel o$_2tﬁeﬁmects
t he §acuun1chanber a vacuun1g nh 02/ 26443 PCT/E@Ol&%OlBG erator.
St % wafer 4

The lcer an? e %ﬁﬁ%kaﬁou% Bﬁeaﬁﬁ+ih% Bt hanoemen
is pressed onto the polish pad 2 by the polish head 3. The

wafer backside is in direct contact with the backing f£ilm. In
particular, there is no material arranged between the backing
film and the wafer backside. The downforce is applied through

20 a backing film or backing pad 5. The backing film 5 is sup-
ported through the polish head by a backing film support 6.
The backing film support 6 is rigid having an incompressible,
indistortable constant shape. The support 6 withstands the
downforce applied to the wafer without any relaxation. Ac-

25 cording to the invention the backing film 5 is made of sili-
cone. A retainer ring 6 withstands the radial forces during
polish. The support 6 applies a vacuum to the backside of the
wafer 4 through a vacuum chamber 62 and vacuum holes 61. By
applying the vacuum the wafer is sucked to the backing film

30 5. By switching off the vacuum the wafer is released from the
backing film 5. Further, a vacuum is supplied to suck the
silicone backing film 5 to the support 6.

Figure 2 shows a preferred embodiment of the polish head 3.
35 The support element for the backing film 5 is a ceramic chuck
7. A vacuum chamber 31 is provided above the ceramic chuck 7.

A channel 32 connects the vacuum chamber 31 to a vacuum gen-



vacuum in the chanber 31 to reach the silicone backing film5 to suck it
to the ceramc chuck 7. Wth the anorphous ceramic chuck 7 the vacuumin

t he chanyeo 0836443 evenly distributed 5 across the surfacePCLERI/®B6CONt act s
the silicone backing film Since silicone does not |eak air, the backing
film5 is tightly held on the ceramc chuck 7 and can be rel eased eas- ily
by switching off the vacuumin the chanber 31. Conpared to a pol yurethane
backing film no glue is necessary toystick 10 the backing filmto the

support 7 so th replacenent of _a ., used bac filmis,facilitated and
onruni (70T ool e FRAREF (EBlER) 10 RATFESBRohEORE: orHBEAPE KUBI ded. The
sur f ace vdcuwh imetheranambehuak ts regecd ahd batiaonenbtaktiinghdpémesen

when th t he e dj
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arrangedﬂ@dee7tﬁ@evwﬁguwmch@nbb¢ cRambgmcuni 8 upeendy daageibrsedt he

vacudm chapbes 33s tHnpHghe ey PEHURLEPARDST 3d §£§9c@ﬁet baekmg. t hrough
the ceramc 20 chuck 7. as well as the backing filmb5., The tubes %5 are on

the backGiHe- ofingr whtkFore Ypes %OVa%%%%1?%fapEF?eEaFBlPﬁele§c§sﬂée of
t he “ﬁfeil?hﬁbqughdtbﬂ vRE UYsY dbescBbckhe sadletani Bet krghthy¥ecekdsto the

backlng swtching off the vacu e ol i shi the wafer is
rel eased t?ﬂ??é#?%% gg g%%dv§cu%ﬂel%aEﬁ?n§£ w%ﬁ$55hs ?Sgpﬁgﬁged by a
nmol di ng mmo&epslymrathamédbagkingnfshmmnnongbmessssaetesaakyvtemstmcklgure
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82. "Li qui |con s 1 nser anne ween. the top and
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the siligopeyfihidSeREpdUcgdndr oRL QluéQHkg atbeasql i gnai Li,ceneebagki ng
filmis ver honbgeneous. having subStantially no variation in density and
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fil mcanyhen aglapt sl i ohviaehaus ieqpreeseatsntdbtthe plapepos. sible to
provi de the surface of the silicone backing film WD 02/26443
PCT/BP01/ 10186

An additional vacuum chamber 33 provided with a vacuum by an-

other vacuum channel 34 is arranged above the vacuum chamber
31. Vacuum tubes 35 range from the vacuum chamber 33 through
the vacuum chamber 31 also protruding through the ceramic

20 chuck 7 as well as the backing film 5. The tubes 35 are on
the backside of the wafer 4. When a vacuum is applied to the
backside of the wafer 4 through the vacuum tubes 35 the wafer
is tightly held to the backing film 5. When switching off the
vacuum after polishing the wafer is released from the polish

25 head 3.

The backing film 5 is fabricated by a molding process in a
molding form shown in cross-sectional view in figure 3. The
molding or casting form 8 has a bottom part 81 and a top part
30 82. Liquid silicone is inserted through a channel 83 between
the top and the bottom parts and is transformed to a solid
film. Due to the fact that the gilicone film is produced from
a liquid, the solid silicone backing film is very homogeneous
having substantially no variation in density and compressi-
35 bility. Purther, the cross-sectional shape of the backing
film can be adapted to various requirements. It is also pos-

sible to provide the surface of the silicone backing film,



8 which is facing the backside of the wafer to be polished, wth a

m crostructure as explained below. Further, it is pos- sible to insert

addi ti onavoopmaehents into the silicone to adopt specifiBChEPUDSS

requi renents to various radial and/or 5 concentric zones of the silicone
backing film The silicone backing film5 is inperneable for air. In order
to ease the renoval of the wafer 4 fromthe backing film5 after polishing
the surface 51 of the silicone backing film5 10 facing to the backside of
the wafer. 4 js provided with a m - crostructure Preferred enbodi nent s of
the mi cr¥8ifhctar £26t89 §H6wﬁaphsrﬁ§upé ERe wBtgrdtecheTReliistesst ruct ure
has pro- wLEEtangletoeaﬂaaeadepeete&psa5aean5enewes$e&t@e&tlqm51%3pdEhe

wher eas PG FebestBaHor AORS 85500 CRBPSBBAL Aot "ERe t BakardEmASr sur f ace
42. VWthaéopanspdcaﬁdcrhaedsedspmequuremenﬁz tb3 vharipiusg radiadr estd/wat ur e,
Lhe, SNt aghohed; ezl WREAL! BTk, AGAL! LOLR1ARM 46 WAl er backsi de

surface uég elrg jections is to be adjusted
20 in the range 5 to 500 n1 The sequence of projections and re- cesses is

regul ar. TH@DsﬂﬁhQBHQrbaek@hgl%E&hoﬁslée@ﬁéérﬁééﬁﬂe 0 910600 Mg,
cross-section through a projecting el enen can rect angul. ar shape as

shown intPi §aFe BRACoFreBPVRa- OSeFEE YRapE ésf§ﬁ@wﬁh?nbﬁp§&P§ 218y Sof
tflangU|aftéhap©l§§h1ﬁ§ ehemeukmaﬁegsneoﬂcthEhe1@@&aheneabaﬁmgs&anar@f t he

m cr.Qstructure oV b e or casting.form@g of figure 3
co ce)|S| %chn%o%?oﬁh b EgiéﬁnaQ E 8p ggf ézlSTHEO%&BGBaWEt gprovrded
with 30 thesnrucbareucheéeSiedTbabadmmentsuofuthelmlb@bstdubyuaelare

t hogr aph C t pakt p e t r a glass
pl at e. T%hg%ﬂ £af %ggg |gRéogP 8§ E &E% &§?%¥ggfs % % F%red by
| i ght exbeeﬁreg ¢¥tenhaevedoppﬁg1onﬁe5@hendreecessaddppeﬁnwas 68 .t Rbe

developegnﬁgﬁ&éangogeroﬂe 38 QQM@'QBEQaBErEbOEﬁedBQERQhBQ QB beet ygpe of
t he phot oresi st) he exposed netal qr glass sections are etched é'a wet

et o> .dﬁaéﬁen%cawhereﬁ§ BRy EEERFRGO(BPALHEnEt BR) JOABOE FEBGRELL hae

backside wafer surface 42. With enhanced and recessed por-
tions 52, 53 forming a microstructure, the contact area be-
tween the backing film 5 and the wafer backside surface 42 is
reduced. The height 54 of the projections is to be adjusted
20 in the range 5 to 500 um. The seguence of projections and re-
cesses 1s regular. Two neighboring projections repeat after
100 to 1000 um. A cross-section through a projecting element
can be of rectangular shape as shown in figure 4A or of ta-
pered shape as shown in figure 4B or of triangular shape as
25 shown in figure 4C.

The complementary shape of the microstructure is provided by
the molding or casting form 8 of figure 3 comprising a bottom
part 81 and a top part 82. The top part 82 is provided with
30 the microstructure 51. The microstructure is formed by a 1li-
thography process. The top part 82 is preferably a metal
plate or a glass plate. The top part 82 is coated with a pho-
toresist and structured by light exposure. After developing
the photoresist and removal of the developed portions (or un-
35 developed portions depending on the type of the photoresist)
the exposed metal or glass sections are etched by a wet etch-
ing chemical or by dry etching (plasma etch). As a result the



WO 02/ 26443 PCT/ EP01/10186 9 structures as shown in figure 4A through 4C
are achieved. Liquid silicone is feed into the nmoulding form 8 through
feedi ng oh@annzd4483 and is then noul ded. 5 By appropri at e PEUVEB&ICOPS6C
shaping of the nolding in figure 3 the various cross-sectional shapes as
shown in figure 5A through 5C are obtained. The convex form shown in
figure 5A has a cross-sectional shape where the thickness decreases from
the center to the circunference. Polishing a wafer with 10 the backsi de

filmof figure SA in a | ish f fi r Qvi aster
pol i shi ris'gt a Cttlhrées(’:e%? e?lg‘)% nt%réh)‘s\g%]?e %%g#\jﬂg§u%1ﬁe8%u%§|8d§¥%grgtéﬁgﬁs of the
waf er. Theguwetrostbpire dhabeed simtsitlye astibdedgbyormne8appropsitat e shapi ng

of the E%%Ef%ﬁ:iﬁghﬁ 1t§§_QﬂédiQQEEQﬁWﬁ§u15§§.Convex cross-sectional 15

shape of cking filmin figure 5B has a smaller thick- ness in the
center which increases radially to its circunfer- ence. The concaveness of

the bBacls) deodid i £a0e hea @R SEAS: DyhaBin@PHF Ophtahelghageinf rigarkop part
82 of th nD|dIQ9 form 8. Wth t%ﬁ ﬁgncave baCkIn&Atll . as shgﬁp in figure
5B the 2"TEfR%IOH TheSTaferti ¥ pol FRHETE ndf e8Pt y a5 88hbared to the

outer patirowdhthe aeéesbhtAMmederThs efeived Sbapeshbwhhén bagksedBAfilmis
depicted in figure 5C. The CL.,OSCOpIC _ Cr -sectianal re of the
circulagﬁﬁﬁd?i PTPTRT T 2 kﬁ&ﬁQFeﬁ%F %sgggngg%gggggﬁca%éggége 5 at the
center afubra 2% prepeetihy poztebncdefarende. cPetushéngneevaThe wikhace
toughi ng. g he, backshdes o{nt fie %@%ﬁi%@fiﬁh& %mgg; hQQdBBE'fE‘LQQ?‘e@(SlhaS a

m crostructure as, 1s explained W th Tespect ure 4. The recess
secti on &5 2rerestdeanfasket dhl brbeg af nehe heewhesr oL 3bhaswahgHn i n

principligndm 4t gtike SktiNge baski Nend i bM EnsaRarbaverner hkenssebpdef f erent
hardness. For exanple, the portion 58 in the center of the backing filmb5
s har deiDaRR ACCTELLY RoRbTERdiBY| 78S TRRFOPREALEr BOFRMHOPL s,
surroundidly pare: 85 oAnehe padldbmg SBormh@. CEnd ecohsepotirshedstastenafhan
thelS shape of the backing film in figure 5B has a smaller thick-
ness in the center which increases radially to its circumfer-
ence. The concaveness of the backside film can be obtained by
an appropriate shape of the top part 82 of the molding form
8. With the concave backing film as shown in figure 5B the
20 center of the wafer is polished more slowly as compared to
the outer parts of the wafer. Another preferred shape of the
backside film is depicted in figure 5C. The macroscopic
cross-sectional structure of the circular backing film is U-
shaped and has a macroscopic recess 55 at the center and a
25 projecting portion 56 at the circumference. The surface
touching the backside of the wafer 4 of the projecting por-
tion 56 has a microstructure as is explained with respect to
figure 4. The recess section 55 encloses an alr cushion be-
hind the wafer.
30
As shown in principle in figure 5D the backing film 5 can
have portions of different hardness. For example, the portion
58 in the center of the backing film 5 is harder and has less
compressibility than the circular portion 57 surrounding the
35 inner portion 58. The center ig polished faster than the
outer part of the wafer. Different hardness is achieved by

adding particles to the silicon rubber. The particles are



outer part of the wafer. Different hardness is achieved by adding
particles to the silicon rubber. The particles are WO 02/ 26443

PCT/ EPO1MO 2884430 m xed into the liquid silicone before pOFERDI/WISEY form 8
is filled wwth liquid silicone. The particles may conprise sili- con or

al um num oxi de or a m xture of both. O her particles which do not

i ntroduce any contami nation to silicon wafers 5 are al so possi ble. The

i nvention as discl osed above achi evesibetter uni formty of Chem cal

Mechani cal. i.shi n sem.cond tor vari-ous ef ects The
sili cone“ﬁf@% r}éjtfo qé%sfllol & ek % t_Il'fﬁee N ERE THIRIE ot suppor t

pl at e wi tfhild echevigdl |Jslqmehc$1lh>cdrfeae aps |paa1’amil.&ﬁ mawaamupmtskmr%byl

avoi di no ALY & Wmi . gf ofs{ﬁgeggé arna@ztf@ﬁrén@fﬂbeéa@n @Jhélhgp ' di&Pé'&

backi ng he repl acenent of a use mat ur e
backi ng i §10eaw ag ruiue ce may! mgltrﬁr@mmmmrmwlwml MREFESI npl y
sW t chi ngdhe 1vecwynamiand of f provided through the anorphous ceramc
chuck. The ability to manufacture sili- cone by nolding in an appropriately
desi gned nol di ng/ casting form enables the backing filmto be adopted to

zgecih fi C'IF@ 4 v b'tri%rpraa:.rf Qii:ﬂsaj]j(ﬁd-cpﬁbca’}é @pﬂ{ﬂﬁf%@ﬂ@t}f@@f Qmpmﬁaitx_,s hape of
the si ne .backi i l.mac t mol di r rent
renoval ; atclhew Sql tﬂéﬁblégwq O;Egcﬁe&%fhc%rgmcgtc# V\V/ae ]é% s the
waf er suwfaac&uusAafcﬁmﬁ:ablﬂéleefs‘ldalcm Heeck laghi feiled deyn aeasiplor dpe | agek
ddi 4

a0di 09 ofc sk Slanils 9,i0e. il lgugenn. diAtdtn, Assoslugtige o
serves f &y Fded appdhesitoen @b Wewﬁhgﬂ’ﬁﬂ%}d@‘rww iaH gl émd easy re
moval fr qml@%x%a}%e@ d 'drf’ﬂﬂ@l‘%rﬂ ddie QA Sc!t rm@esSﬁi@oﬂé sadished- e{ugral |,

the use of a _Silicone bhacki ngF ilmin a pol- ish arrangenent according to
the i nved SHSHRRHIdEs heaf m@%lqglﬁ e aHfi“%]H“&FCUHWI%Uound tinme
t her eby Pa@KING ilketieredpialdridy datice giratiad 1) el SeuMR0R426 448ne

PCTLE?01/1018%@i§lsw1tchlng the vacuum on and off provided through
the amorphous ceramic chuck. The ability to manufacture sili-
cone by molding in an appropriately designed molding/casting
form enables the backing film to be adopted to specific pol-
ishing characteristics. By appropriate macroscopical shape of

20 the gilicone backing film achieved by the molding form, dif-
ferent removal speeds of the material to be polished can be
achieved across the wafer surface. A comparable effect can be
achieved by an appropriate adding of particles into the gili-
cone. In addition, a microstructure on the contact surface of

25 the backing film to the backside of the wafer serves for good
adhesion to the backing film during polishing and easy re--
moval from the backing film when the polish process is fin-
ished. Overall, the use of a silicone backing film in a pol-
ish arrangement according to the invention provides a more

30 accurate polishing, a high turnaround time thereby providing

better quality integrated circuits.



Clainms 1. Arrangenent for polishing disk-1ike objects conprising: - a

pl aten (2) which contacts a first surface (41) of the 5 object (4) which
is to bewobsdesl; - a polish head (3) which conprises: -pargpakionsy fil m
(4) which is renovably attached to said polish head (3) to directly
contact a second surface (42) of the object (4) opposite to said surface
(41) to 10 be polished; - a support elenent (6, 7) carrying said backing
film which is rigid; whereby - said hacking film(5) conprises silicone.
15 2. Arr enent according toclaiml, characterisedintha
t said oﬁﬁé%t’?S) is a sem conductor wafer, especially a sili- con waf er .

20 3. Arrangenent according to clains 1 or 2, char acteri s e di

t h t
At angendit e o dhaa MU RIS g g%%@@é’”&fﬁéf%%% thoat
sai d pol i-shahpadtes) HQSWhlvhcgantg@hérat6ﬂr€32FuE§a§@dey)aofvabﬁun1to

sai d geram gL$HRPONL) el,aFeRt %7kotgehgbql§gbg back- ing film(5) on said
ceram c support elene Arrangenent according to claim4, ¢ h a

ract erdpelésh heﬁdt(%)awhl§§|§°ﬂﬁFﬂ§ﬁshead (3) has a first vacuum

chanber (31) tD mlr@{]ﬁﬂrﬂawmﬁﬁﬁhﬁsCﬁérﬁéﬂa@oﬁﬁ@@&écl@é@mts&f& and
has a second v <£b§§ (33hiabov said first vacuu hanper 35 (31),
and has a pl uRhi% (_.}-fea[ ) (%) T e | TP T m B o HEORB O SR uum

chanber (33) t{@ougt sdia dhjsdt chamerpdRil)e tandsd i caghf $@ d(£EY atd C
Suppppt eleneq§ (7 J%ﬂg hrough said WO 02/26443 PCT/ EPO1/ 10186 12 backi ng
fl|ﬁ1%5) endi ng ébove salﬁ second surface (42) of said object (4) to
supply a vacusmsurmsaitd seowmnt s(f f dtle carrying said backing film

which is rigid; whereby

- saild backing film (5) comprises silicone.

15 2. Arrangement according to claim 1,
characterisged in t hat
sald object (5) is a semiconductor wafer, especially a sili-

con wafer.

20 3. Arrangement according to claims 1 or 2,
characterised in that

said support element (7) comprises an amorphous ceramic.

4. Arrangement according to claim 3,

25 characterised in that
said polish head (3) has a vacuum generator (32) to supply a
vacuum to said ceramic support element (7) to hold said back-

ing film (5) on said ceramic support element (7).

30 5. Arrangement according to claim 4,
characterised in that
said polish head (3) has a first vacuum chamber (31) to sup-
ply a vacuum to the ceramic support element (7), and has a
second vacuum chamber (33) above said first vacuum chamber
35 (31), and has a plurality of tubes (35) projecting from said
second vacuum chamber (33) through said first chamber (31)

and through said ceramic support element (7) and through said



(42) of said object (4) to hold said object onto said backing film 5 6.
Arrangenent according to any of clains 1to5 characteri sed:
nt h a tweatebkssacki ng film (4) has a surface which cont apCFEB@/®18eCc- ond
surface (42) of said object (4) directly, said surface of 10 said backing
filmhaving a mcrostructure (52, 53) conprising a plurality of enhanced
portions (52) to contact said second surface (42) of said object (4) and a
plurality of recessed portions (53) Wwhich do not contact sai d second

surface f d aRj ) 7o A n laim6, c
har a %é?{mg fﬁum <§9 %%hlgé ab%@éaals éiu% %?gi%lotts‘ sal g{ I ng #I | m (5)
bei ng comgadeobi eﬁ’él rﬁé) EonwERpdy lRaviewgua Oosisgel wiedeng rﬁ}m pi C

recess ingbheor2Q,¢8NLEN 25 4 't%h h@;‘?_%ls s@&lﬁ %@)Bfe%@ct Jrit® %%Il%?tba(cﬁz)ln@

Arrangenent according to any of clains aracter.] d i

nt h a £i48-d backing film (5) has concentrlc zones (58; 57) of d|f- 25

fererg hardnesses. 9. Arrangenent according to any of cI ains 1to8 ¢ h a
backi n%lf' dm ( r| ses solid

ra_ctg_riseditntch%l.tn%ld R
particl e§  EEPBEREIFYT 36°haGe s *& Ao o QIU}ﬁﬂu
characterised in that
said backing film (4) has a surface which contacts said sec-
ond surface (42) of said object (4) directly, said surface of
10 said backing film having a microstructure (52, 53) comprising
a plurality of enhanced portions (52) to contact said second
surface (42) of said object (4) and a plurality of recessed
portions (53) which do not contact said second surface (42)
of said object (4).
15
7. Arrangement according to claim 6,
characterised in that
sald surface of said backing film (5) being concave or being
convex or having a U-shape with a macroscopic recess in the
20 center (55) which does not contact the object (4).

8. Arrangement according to any of claims 1 to 7,
characterised in t hat
said backing f£ilm (5) has concentric zones (58; 57) of dif-

25 ferent hardnesses.

9. Arrangement according to any of claims 1 to 8,
characterised in that
said backing film (5) comprises solid particles, especially

30 made of silicon or aluminum oxide.



