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Deseription Arrangenent For Polishing Disk-1ike Objects 5 The invention

refers to an arrangenent for polishing disk- |ike objects conFqlﬁyygmﬂ
polish platen and a polish head wth a backing film especia
pol i shing sem conductor wafers. 10 In sem conductor wafer nanufacturlng

the wafer obtains an un- even surface ijn the process of dep
grow ng of dif- ferent filns and materi al s. EspeC|aIIy wnthﬂﬁHHNMMlmm N
sizes, these non-planarities of the wafer surface lead to 15 al

errors dunesgrhipthedraphy. A conmon process to im prove unlforn1 y |s 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

noved acrRggafgepedtORokrheopiaheAgobikie 1AM Pbile@ly The head is rotated
20 arqQund its own axis as well as around another axis together wth

mul tiple polishing heads. A slurry conprising a specific conposition of
differentThﬂglndénnieniﬂéEealtSOthWaemahbemewmfEbra@@ﬂwyhﬂﬁﬁidﬂhkpad to

provi de a p o] ect C I ng hi rocess of
poI|sh|ngP£%%1%%ﬁé§EBdéé@§rfgi é & ?giigﬁ?Phgg%Po% éh?éiﬁﬁh ni cal
PoI|sh|nng%QmﬁnbthFnﬂaithSoebeeappﬂﬂwdfp@ pohé s himgu Baatisckiy qircac -

esses of hskrdi ke objects such as CDs or flat panel sub- strates or the
li ke, 3Qone critical factor in CWP is uniformty. Wen the backside of

the wWlfer within the polishing head is supported by a polyurethane film
there arehtﬂﬂﬁﬁﬁ@@n@ué@@fa@éﬁéﬁsmaﬁﬁfﬁéﬁﬁrlggaEﬁe'%aEEQOBBgﬁg%%”%n .ng

zones of differe % har dness and ferent Is 1s due to the fact
that a pdt St &S5 FFRNE bERki REPFFFM PE @SBPF&B@@E Bpdf grpwAgowWetc Hifs
poorly clomtent | fililes Jhd diterisleutEopéciaddybuwlknnBiglilakeathee

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 ity own axis as well ag 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 Cheﬁical Mechanical Polighing
(CMP) . CMP may also be applied to other manufacturing proc-
esses of disk-like objects such as ¢Ds 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 bhacking f£ilm has varying compressibility so that

T

*G00002*




pol yur et hane backing fil mhas varying corrpres:si bility so that *@G00002* 2 1
FEB.2005 2 the force appl led to the wafer backside results in an inhono-

geneous polishing result on the polished surface of the wa- fgq Fggnmgwr
di sadvant age of pol yurethane backing filnms is that the filmsucks |iquid
into its holes of the foamstructure. 2Especially those hol es which are out

and open orthtaheosaéfmle@f tbhehbagskfdg Hddupidecepkultgquis afI{ OfRHoRe-sl urry.
The suck- J(Tqﬂjlntoth polyretaﬂ[}rh Ckln?fl| uItS|na
further |ntr’a 88?| nrﬁﬁ}1 brof t 81561 PEAFRT” prod- e§’§. In US
6,012, 964 &e€WP apparatus i s disclosed which seeks to inprove uniformity.
The polish head has a soft backi ng pad facing the backside of the wafer to

be polished whjch is s - orte d sheet ard sheet is applied
with air ﬁF’@Eéﬁ’F editei? ‘H‘g %‘#}W ARl ﬂ‘élfﬁn%h%%tmsarjr& EBfbensate -
uni form tytpeoﬁihmm%ﬁmelband noptfd [imscawlbe afdeheoffasar |smmctﬂaé erials

i ncl udi ng ﬁgéa§agm3r U9RSE AbfesNARRCly B AR Soulod BhePBGSeRIPE! 15

controlled pressure a he pressure c
hard sheet ©f S‘F%é’%"r’l‘énguﬁl 'f‘a%‘é?%ﬂé%ﬂ t BEORFRP FHEREYi-s TH8t SYe¥yi d and
depends onitdneof priemsdr énappthe pctlyurbehpne sisamleiehdiiler resal torin tay

probl ems gepmidy lgtrbauggi&m&ctmaf uhtﬂg.;,%faﬁ% 'ﬁ@%%h?ghiﬂ%pé&‘@-de a

polish- ing arrangenent di sk- | ects which provides ter
uni form ty=Huri ng pO|IShIng Accordlngly, the present invention proposes
arrangenment for polishing disk-like objects conprising: - a platen whi ch

contacts ard iysls, 345! age @fcmm% 99}:&91;5% dl de3 deRdb Gl aga%/ fttae e- a polish
L

head whi ch, conpri ses E}Engi IS rerTE d to said
pol i sh head®rove “%E%HP%tYel & é?l?- B 3 §CKF his
rigid; chiacdeogetheedadksideaf the wafer to be polished which is sup-

ported by a hard sheet. The hard gheet is applied with air
pressure to adjuast the ghape of the hard sheet &and compensate
uniformity”problems. The backing f£ilm can be made of various
materials including silicone rubber The shape ¢f the surface
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.

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

Accordingly, the present invention proposes arrangement for polishing disk-like
objects comprising:
-  aplaten which contacts a first surface of the object which is to be polished:
- apolish head which comprises:

- a backing film which is removably attached to said polish head:;

- a support element carrying said backing film which is rigid;
characterized in that
- the backing film is a silicone backing film which directly contacts a second

surface of the object opposite to said surface to be polished.



the backing filmis a silicone backing filmwhich directly contacts a
second surface of the object opposite to said surface to be polished. 2 1

FEB 2005 3 The polish head according to the arrangenent Ofeﬂ]? i.n tion
has a rigid, inconpressible support for the backing filmth GBf of
whi ch has a constant shape. For better uniformty 5 and controllability of
the polish process, the backing film which holds the backside of the wafer
conprises silicone. Conpared to a pol yurethane backing filmwhich is nade
froma foam silicone has the advantage that it is nade froma liqg- uid.

The liquig L1s iptroduced into g.nmolding form Conpared 10 to the poorly
control | a'gl?% Ar’:[oj%%lggh%? f 8GHPRG-RENnECr ggﬁl ArEANIRERHH @ fa g KIVEITHIOR can

Ib_e ti ght |M£Oa1trb$it$ﬂ.iﬁdﬁompge9§ibléi egpgobaCEbﬂgthlel {E:aic&i@?ﬁfmprf;r@ -
iquid p Al acking_pad, is,an inperen unirformmateria
15 havi ng t éa%%géfd%ﬁ%??;g%ﬁdacgﬂ%?gggFbFFFP?'tEPGUSRG £I URIFeFNL K
si | i cBne ayut kioncpail alothitwt of eoke apyl dskh pootBBk, | theCpAckenat Faghed to
t he poli ] e I S. 00 need to glue._the backing
i to i ih annols (O EAEEH 8 JpCthe JarhS, SRRPFSPRR: 91h45PaRr nor
i npr oved. CHPaRRA i@ PRlvereihana backing film whichaskl male fephaeed by
a new si lficeome siaddid Hdd M ddPaeshof thds 1L gL de%%ﬁr ﬁbhx _the
sup- port_f rgﬁpe backing fi|mis a ceram c plate _or chuck I'C g rigid
and pr oviud‘ecg 9 r?c‘zﬂﬂfrfgg’s% PHEEERBHAE 3250 tHenph@kngi Agrmi | Gemharedr f ace
of whoch tal wehes pasr Ivh e cratio KISt @b 28 SHape . fcéa:ﬁfﬂ%m enehpekuhs of
tributed vacuum can be provided through

?kr?e)r Eg(r);?ﬁog%c' cf&a ?’ogc%ig}%yﬁﬁﬁb%ki% Y390 Bht PR FECLheek. This vacuumis
provided by a vacuum chanber at the surface of the ceram c chuck which is
i roancy SpRE Saibarle Backihel B AR B S SR i obd 944 P8um 1o
tEe Efgrizggf&PHﬂQ@ﬁgﬁZﬁkhzgggﬁﬂrmmbﬁsiﬁhﬁ¥$gﬁﬁ¥;uniqumrm&tﬂri@buLgfgg
T L A
y ailr 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 vacuum is provided
by a vacuum chamber at the surface of the ceramie¢ 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



the ceram c chuck and. protrudi ng through the silicone backing 2 1 FEB 2005
4 filmand finally ending close to the back surface of the wa- fer. Since
the silicone backing filmdoes not |leak any air the wa- 5 fer?.rh\sfﬁ]té g@gly
attached to the backing film In order to fa- cilitate the re a t he
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
which contact the wafer backside and %has recessed el enents that do 10 not

contact tHfiQmvairRy farkslaandives Q@L’oéé"et&of‘ﬁ@%a&e@ut?acéegﬁcﬁﬁe whe

adhesive force holding the wafer at the backing filmis thereby also

reduced. ‘h an appropriate relation between enhanced el enents and
recessed el enments of the mcro- structure it can be acconplished that the
waf er do 5 sti.ck to e backl n e en the vacuum for
ol d. | g e e idediy HRI 85 Glat Loaf sty anp FBR o t he

surfa'i:e éert e lrdght.lng atidambed a:ccd:rhﬂ et iy Shbpe Innotrfernobdfag from
Thi's shapg1qaahe t@{eO%%g,dﬁ AP o i ﬁ{ﬁ@i‘e{e S&Eptﬁgﬁﬂséﬁgﬁg toa
t surface in

l'i thography step f erning sem cond or waf er
seni conddrétlsr fagarer %M‘tﬂﬂdm@f 'Fd'l%.(}‘l‘ﬂf@ﬁe itherricided ruttira whr ough

l'i thogr ae%sﬁ:%c%'&&feac@h%f rﬁl*&d&ﬂfﬂd%ﬂi DI AL él{rﬁ@r?n £ELt

which is ex osed to optical radiation e structure y et chi ng

t he unpr 89 268 Lheavafen hackiidengrsh has macesssd rﬁﬂ‘%ﬂ‘*ﬁgt% h‘éh%¢ |42 0ne
backimg hotrrr:ohtas:tpqzml lwlaefetzo Hackes idede Méﬁﬂr&@%&ﬁ@%é@ ide

backi ng f|In1| , al read no non | formt t. he waf er

be polish8g rs g‘ e?tlé'(? SECSF WQ%" Stafdr ’?%%3%3‘?}61%

po!|shedflhmreS|hhehebweaﬂeo rledmced . |M&t@n@nomppnnpﬁMHtﬁirélatxnnmwr sate

this no”bUEkéQﬁ”bhﬁPﬂEehh%%@%%ﬁ%st %%@é@%éale éga € y EX
I ng 'S t a S C|rcu

e.g. the bac center erence
and can BEYReFrEE é§n€a@ebee3900391ﬂﬁh#demha¢|ﬂh§(ﬂ§ﬁ&¥ doesn it it s
ci r quf egengRr, tb€eRBChacking film any more when the vacuum 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-

<0 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 pblished 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.qg,

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 gilircumference.



tively. Alternatively, the backing filmhas a macroscopic re- cess in its
center and projecting parts at its circunference. 2 1 FEB 2005 5 The
center recess does not touch the backside of the wafer whereas the
projecting parts contact the wafer. Thereby a vacuumis enc b§EB &5 t he
center of the backing film The projecting parts can also be provided with
the mcrostruc 5 Lure. Any other conceivabl e shape of the surface facing
the backside of the wafer can be manufactured by an appropriate

conpl emeniyl octhiane cdde I Sing: ADetReEhs ObalkkaDdboogoRengalrerf or

al ready known non 10 uniformties of the wafer _to be oliiggd 'Ebs to provide

the bacMhfFead mhe XIS RAFE L CAREFGY dHRS sWABREF efAFFF ™Yt Rose zones

have conGaydurt iShafif-Mbddl rasnaed éentde senties batkihg Batki.nghei | m
al t hough different radial sections of the,ga‘?ki n'gklf{:{lm mag al %o have
di f f er entPURIAAHENT BTt LA IR JE PrEVEIFY 4 bl FR§ BFCERESMBFdi ng
process ttrdebrargathdhessiidd peaisl daskapg of | the Téerbacdnéasing the

controllable by t ddition of salid particles Like sili tigles or
al uni num%(?)ﬁ dpfarcﬁec .waoﬁo%rérc%%ﬁ?%l T ?Cé‘rlér%é 9P oRE; Bﬁggog%é%g%di ng on
t he el ectadngdlenrattzanyorsioipd hef dduednaddizmgal 20 any el ectrostatic fields

I ntroduced during the polish process can be elimnated. The invention is
now described with respect to the figures in the draw ngs. Respective

el ement s Anetdier aadnit fony e Safrengate r Eerahcedl HyKERWsBAB nuner al s.
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enbodi MeteS (e Dl L HUH A Houd i a#ELAGH Fadisl | L6ODERECLENT 11 M
the backing film may also have different hardness. All de-
15 pends on the flexibility of the molding process to fabricate
the silicone backing film. The hardhess is controllable by
the addition of so0lid 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 ghows different views of a molding form for the
fabrication of a silicone backing film;

35 Figure 4 shows various embodiments of a microstructure of
the surface of a silicone backing film; and



Figure 5 shows various cross sections through a silicone backing film The
arrangenent for polishing disk-Iike objects according to 5 figure 1 is
especi al |y applicable for polishing sem conductor wafers f@rl FE 2005

manuf acturing of integrated circuits. The ar- rangenent conprises a table
or polish platen 1 on which a polish pad 2 is attached. A polish head 3
hol ds a wafer 4, the front side 41 ofs\/\/mch I's noved across the polish pad
2 10 for polishing. Aliquid slurry 217or a polish pad with fixed abrasive
i nsi de ofridierd ot i Sdhdi@l vricserdesss oscontioms throeghoa anditonecconplish
t he Chem cal Mechani CE}? Polff;lmng An arrangenent of, for exanple, three
or four polish hea rovided, each rotating around its own axis and
all of them 15 rot atl ng around the axis of the head arrangenment. The wafer

' h o
4 is pregse nﬁgﬁ fadt Coolte,fhpaféﬁﬁlﬂg ihexPolks obgaeta aE'&%rd’i@xgert

backside 1S i act acking part.i cul t here

i
i s no5natfe¥glblllfea¥rja$1g%‘ip Heby el bﬁ%mﬁgfoFlPﬂ#éﬁHlpﬁes\ﬁﬁ?&F tSrde.
The downfipd £rd Sf&ppih@dnixhﬁﬂﬂgﬂlﬁ_@nﬁ i@gcxnﬁggfatauombau&mg Thé¢ Sr-The

backing film5 is s orted thro t he head yabck film
suppor t @anﬂ?f%ﬁrb%&‘?'ﬂ@%???‘n %u‘b‘i‘)lafg %r-gog *‘dp?'lﬁ’\ﬂaﬁg aft™ @&ﬁg‘r %sm bl e,

i nd: stgrtﬁn%}@m@tuﬂw@ﬁcﬂm sappolish hebisBahdidehe wddwenf drce
applied tq t out .a axation., Ac_25_cC | t vention
P o ek PErRL 1 L2 e A 8! S50, 465BRaBHE, BO1 ! BRd VN 0
radi ab fcﬁcues;@&;mh'glg polklkiquil'cﬂaesbuppwﬂmap(pl pedighvpedumity fheed

backsi de c B2adNdpVasueiol es 61.
By appl yéign aﬁé vacuumt %%&%%éﬁﬂ%ﬁgdbggﬁﬁée 3 n

film,3
swi t chi ngflb’fcftlt% 74 UePn 1?@%*%?]3 ’éh?e'l:]éﬁ‘%‘aair%ﬁi:gﬁglc CE’P%'B?‘F'PH\ 'S.

Further, mn Vaeratgedmest ipf ) eﬂbf%ﬁ&@léhethﬁeél@;enmbacbcmgshu hewdst ast he
referre Il nent _of the

t 6. h
'Sl'ﬁgpgupp(ﬁzfo"é]t%teqtg? Jf%reatgja%%%ﬁo??&n}%sl WL ‘E’éﬁm?cd Egigfﬁ,ﬁ% vacuum
chanbsr Iotst jripvarmshdbive dhbs cef athe hbadkafrandewvhahneTh82waderwedt s

the vacuup Gharmhers 34h4Q £18e VBSHHER 9580 2 InFEEhéO9811ish 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 8 backing film or backing pad 5. The backing £ilm 5 is sup-
ported through the polish head by a backing film suppoxt 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 81. By

- applying the vacuum the wafer ies sucked to the backing film

30 5. By switching off the vacuum the wafer is released from the
backing f£ilm 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-



7 erator. The ceram c chuck 7, being anorphous, enables the vacuumin 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 tipet ¢ggniseg 31
is evenly distributed 5 across the surface 71 which contacts the silicone
backing film Since silicone does not |eak air, the backing' film5 is
tightly held on the ceram c chuck 7 and can be rel eased eas- ily by

switchin ff 1he,vac (st t y t hane
backi ng %r%r%o%o%&eue&:gsgdnle%ce@%a{%%ﬁ% %@%&%ﬁbk?ﬁ%@?%m‘dﬁg t he
support Tasmuwham & heepihamdrent3 bfta reac e ki bkl ¢onem backingl £idfed and

non- uni fgffmeg}fcﬁ‘fhi@%& Ctheaié%ﬁ%hﬁ% e&xﬁﬂe'??ﬁx'gi the ghyepRbRaavardfde The

surf ace e ceramc chuck 1s rigid an as a constant shape even

when t he ShoIGks 17 Ivded vRqump g dde sthaseere Ht aterevenyy AHchaaPrFsHal
vacuun chaiais IR MRS Wit Rurdl IR CABHE DY ANchPLRET 1 ¥asdUBneRhangel 34 is

arranged _ghove the va m chanper 31. Vacuum tubes 35 range.from Lhe
vacuum c éﬁﬂbr. 84pqe, Ot qﬁfblﬂﬁ]ﬁ c]rﬁﬁif)ea?“é’l ‘%i}?ﬁ%f‘g%d%hgmt %rbﬁgh
the ceratiighzdyciedikd Bragheeldermnihecibagki hgrid |eas baheetiepdesd3saare on
the backgi b%f e il obr RN A MAGHUR | shaRldmskt 031 hecoRpakside of

t he wafer t r Qugh the vaﬁfu tubes 35 thedﬂﬁier, S tlghtI% peld to the
backi ng P f 8° e ﬁé?%ﬂﬁ Han AR @it e ot F e Ngt P hetieter is
r el esed theoivachkd ngolfiidim 26 theadnihpolite "basKittat id nrdplscémdnt cafedl by a
nmol di ng proge | di, M. [ r0ss- sect | - YL ew. | i gure
5. The. Berer Bacivlrd ated'si0 £y R IR dhd RS- REioRE LI e e 00
82, LiquRdrsp &8 iendlesed &y thoogine tmmraidl bdheesurire=tdh and
the bott e pakl edthileS chiRRSHY MY D AP Hddl a fddiBrdMe diapdeetast that

fimis JBPP FBRoBEIABHS MR, g PoRBEERRt S5 Mo IS Thr 1 n densi ty and
conprfessi 35 bility. Further, the cross-sectional shape of the backing
film canafeaadaRt @fhal o vARLLAN S HaR Y QY rSvilded %% RAEuum by an-
other vacuum channel 34 is arranged above the vaguum 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 f£ilm 5. When switching off the
vacuum after polishing the wafer is released from the polish
25 head 3.

The backing film 5 18 fabricated by a molding process in a
melding 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 silicone film is produced from
a ligquid, the solid silicome backing film is very homogeneous
having substantially no variation in density and compressi-
35 bility. Further, 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 f£ilm,



sible to provide the surface of the silicone backing film 2 1 FEB 2005 8
which is facing the backsi de of the wafer to be polished, w.th
‘mcrostructure as explained below. Further, it is pos- S|blezﬂoFE$é@Bt
addi ti onal conponents into the silicone to adopt specific hardness _
requirenents to various radial and/or 5 concentric zones of the silicone
backing film The silicone backing film5 is inpetneable for 4ir, In order
i to ease the renpval of the wafer 4 §romthe backing film5 after

pol i shi ng/Hilet 9 fraca ki e thididease v?ﬁ’ékdré‘ﬁef tg Bel oi%h@geto t he

backsi de af .t he wafer is provided with m - crostructure. Preferred

enbodi meAiEhR THETARFIEURS fe es?f‘%lalsfl'ﬂﬁmbﬂp‘ﬁ QURECRRr, 4BEakh8 BES~The

ni crost r ediodee th:as.m:re!rt Jaam:jmwl eRfhgrseshiorinesstee apdi ceaessed

portions The ortions 52 make contact to the backsi de 42 of
the 15 wa?%Pt SP\ﬁ?e‘Eq f CoFEHTRITHR B3 WRr1ote chadiat #Re/or

backs? de cwakentsurf me@z ofvvuhe Gslﬂaum:ﬂfé aukbiagesBEmpor- tions 52, 53
forming a mcrostructure, the contact area be- tween the backing films and
the wafer backside surface 42 is reduced. The height 54 of the projections
is to beThej gdldgore backiay fide 5 tie Sopdimedbie s&qué»;rtt:e ofn psofiect i ons
and re- S | e EEQH T | ons peat 100 to
1000 m E%crégég ?g(r? %’n thlo\l%%hr&%eg?%%g%ng%{“g%% r]: %ﬁq’e t angul ar
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20 in the range 5 to 500 um. The sequence of projections and re-

cesses is 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 "ghown in figure 4cC.

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 1i-
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 ewxposure. 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). A& a result the



35 devel oped portions depending on the type of the photoresist) the
‘exposed netal or glass sections are etched by a wet etch- ingZchEEBcaS or
by dry etching (plasna etch). As a result the 2 1 FEB 2005 9 structures as
shown in figure 4A through 4C are achieved. Liquid silicone is feed into
the moul ding form8 through feeding channel 83 and is then noul ded. 5 By

appropriate macroscopi ¢ shaping of the nolding in figure 3 the various
cross-sectional shapes as shown in figdﬂe 5A through 5C are obtained. The
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15 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-secticnal 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 air cushion be-

- hind the wafer.

30
As shown in principle in figure SD 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 is polished faster than the
outer part of the wafer. Different hardnesgs is achieved by
adding particles to the silicon rubber. The particles are



58 in the center of the backing film5 is harder and has |ess
conpressibility than the circular portion 57 surrounding the 35 inner
portion 58. The center is polished faster than the outer part F&B 200e wafer.
Different hardness is achieved by adding particles to the silicon rubber,
The particles are 2 1 FEB 2005 1 O mixed into the liquid silicone before
the nolding form8 is filled with liquid silicone. The particles my
conprise sili- con or alumnumoxide P a mi xture of both. CQther particles
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the amorphous ceramic chuek. Thé ability to manufacture sili-
cone by molding in an appropriately deeigned molding/casting
form enables the backing £ilm to be adopted to specific pol-
ishing characteristics. By appropriate macroscopical shape of
20 the silicone 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 sppropriate adding of particles into the sili-
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 polisghing 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-
isah arrangement according to the invention provides a more
30 accurate polishing, a high turnaround time thereby providing

better quality integrated circuits.



better quality .ntegrated circuits. 2 1 FEB 2005 11 Cains 1. Arrangenent
. for polishing disk-like objects conprising: - a platen (2) ic&cg acts a
first surface (41) of the object (4) which is to be polishe ;1 "EB, @glish

head (3) which conprises: - a backing film(5) which is renovably attached
to said polish head (3); - a support elenent (6, 7) carrying said backing
filmwhich is rigid; characterized in dfat - the backi ng film(5) is a
silicone baaldimg fil mwhich directly contacts a second surface (42) of the
obj ect (4) opposite to said surface to be polished. 2. Arrangenent
according toclaiml, char acteri sedint hat said object (5)

Is a sem cqnd r ' Sl 2 fer.. 3. Arrangenent
accordi ng ﬁo ?rcrgqor{%e\?q&ﬁrf%,ng?sg'ﬁﬂpggls%-lg(ecddéécéts%Bﬂlﬁgﬁé i nt hat sad
support el ementplain )WHicls eethmrmmmceﬂgy@me cbjedtr(4 pnhiorEstto

[

accordingtoclaim3 char acteri se nt'hat sad polish
head (3) has @W@bﬁffgenerator (32) to supply a vacuumto said ceramc

support el ene pﬂﬁ’aﬁlég%edﬂlngrﬂvmaﬁ eo@ﬁl’ﬁigé?j ng film(5) on said ceram c support

el ement (7). t accor oclaim4, characteri sed
i nt h at saiad padkirhfile ) wilich ieermobablg bttaeltedito shidrdutish (hebdd (8§ sup-

ply a vacuumto the ceram c suypport elenent (7), and has.,a second vacuum
chanber (33) abé‘v%‘@&rﬁglf*m%‘tt?&a &%ﬁ%‘grba%m%“"hwg'%‘ﬁ "@Glurality of

t ubes (35) | 2CES 0 said second vacuum chanber (33) through said
first changg%%%%iéagﬂc}htgmough said ceram c support elenment (7) and

t hrough saird 2He BBBKIRQGHEM (52 isbashicage backingJimevhich glirebtly eostaicts aecond
surface (425%08% surface (42) of the object (4) opposite to said surface to be polished.

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

con wafer.

3. Arrangement according to claims 1 or 2,
characterieged in that
sald support element (7) comprises an amorphous ceramic.

4. Arrangement according to claim 3,
characterised in that

gaid poliah head (3) has a vacuum génerator (32) to supply a

vacuum to said ceramic support element (7) to hold said back-

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

5. Arrangement according to c¢laim 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
(31), end 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



said object (4).to supply a vacuumto said second surface (42) of said
object (4) to hold said object onto said backing film 5 2.1d’_é'_1té26hgerrent
according to any of claims 1to5 characteri s ' h at
sai d 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 mcrostructure (52, 53) conprising a plurality of enhanced
portions (52) to contact said second Xurface (42) of said object (4) and a
plurality e rid ( ' d C @Rir-FGlces &i4d )s exfond
surface (E§§k£%§ gg? é%fe%?g?ﬁ?.éﬁgv%hbﬁgga%eggggtgacco&%gﬁl 8 claim6, c
h ar acsai@ ebjegte(d)ita ﬁuHP&YtasXFHu§Wngc§aéﬁ $5°¢ (égqé?qQInq(S)
bei ng congaye 9f bSi8Ucb§OBYEX4Pr tBaKbNE Aaldsbhiecti bt mRciddmuking
recess in_the 20 center (55) which does not contact the object (4). 8.
Arrangeneﬁ%lﬁccording to any of claims | to7, characteri sed:
nt hga t said backing film(5) has concentric zones (58; 57) of dif- 25

et ey ngSsesotent ANSSUPAL BECREL DR BT 3 cH A 1108, o @

particl esg lespeei al tyt 80rmads ef dsil icon okt &l antnum oxi de.
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 microstructuxe (52, 53) comprising

a plurality of enhanced portions (52) to contact sald seécond
surface (42) of said object (4) and a plurality of recesged
portions (53) which do not contact said second surface (42)
of said object (4).

18
7. Arrangement according to claim 6,
characterised in that
said 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 that

said backing film (5) has conc¢entric zones (58; 57) of dif-
25 ferent hardnesses.

9. Arrangement according to any of claimas 1 to 8,

characterised in t hat

said backing film (5) comprises solid particles, esspecially
30 made of silicon or aluminum oxide.



