; e3eDnDk" ~L6TIN? 5 10 15 20 25 30 35 Description 1 Arrangenent and
met hod for nounting a backing filmto a polish head The present invention
rel ates twoanuaghangement and a nmethod for nmounting a backichgdi skt 0 2
pol i sh head, the polish head having a surface for contacting sal backlng

film the backlng f|In1haV|ng an adhe Wﬁﬁm th the advent of smaller
feature sizes m cron ins\k\% \\“ r wafer manufacturing the
process of cthmmmm”aﬁﬁ |caI pol i shing (MR has become increasingly
inportant to plangtjze newy deposited or gromn | ayers and non-uni form
surfaces on senlcon uctor devi ces, e.g.lwafers. The sem conductor wafer to
be pOIISh§Q5b§1$£§§§ed to a pad, onto which a slurry is continuously
conducted, and the pad, which is nmounted on a polishing table, is noved
relative to the wafer. The slurry distributed between the wafer and the pad
* contains mbrafge¥Rentt And fkERoal fo¥Ppincaht ¥ndOa SPasRiAGEERLS £68Ma pol-
nechanlcallﬁ E nBV|ng material fromthe wafer surface, as well as active
chem cal £ whi ch provide a selective renoval of naterial, e.g.
tungsteen. The unlforn1rennval of materi al fron1the mafer surface can be

supported 0. King h ad on_the backsi.de of
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hol es. ThénﬁagkiﬁggﬁVPﬁgséﬂvééhﬁéﬁvﬁaﬁﬁYﬁﬁ and out wei ghing the tension of
singhgiabraflvF pagtlc{es exertedtLron1Penegthkthg ma;ﬁr an? form;hleldlﬂgd
agai nst par s frictionin e_waf er backsi de e waf er en sucke
to the pofiith RBSA2EVSRReRE STAULER ERBCUFS,PY28RIDEREVpTHAEEPEWILCTOR ¢ he

polish heafl memgubhaunded bﬁfékomhhﬂgaetufiﬁgdth@tprabégsrbﬁgﬁhémical
er, abrasi on '
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replaced @&h?r?eﬂﬁnébﬁkhﬂhoﬂﬂl§ eeduliatell "Bnlaghs. pEQr ¥Bakn apparatus
manual | y unnDuntlng { he pQlish he ad fromt
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nanually $héfﬁ&ﬂ@r9ﬂdasﬁ$WbE&éHJb@tﬁsﬁﬁlpﬁéckaﬂérfahﬁsthé ?aﬂfb&htaﬂ?@f
uretnane co n .nave adne r - on_one or | S Surrtaces.
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aCC|dentabhandbaiéwembmoﬁ1sgamhtariahubbbmsthetwaéartBarﬁdbeslae weyar of
the backi g CELIVANAENS 3Cking cBlBLe. uhsfn BOSYRALT 31oboad 188 These air

bubbl es | 88d%Co ressuré on't bac € an ore
resul t |nHGW@ﬂsoihmaWQreﬁlbr@ngsl@@ngﬂhﬁéh are exposed relative to their
surroundi ngs. During polishing the removal of the wafer frontside surface

mat er | al Iocated in those exposed spots |§ rat her intense and can | ead 25
to t e dafii§e WBToRE E6MP¥edoRdi H@téh”ilal KeMebhedWatensFHgtaRe FrBI Be
SignifiCa@hbporMEEEQWGmouhhdngdhebhbklnbafelmvabieheipom&hhrhéhd on

characteristics, .e..q. t ness ressibi Lit ross .t he,ba g

T Thebben BRchRLf, il EHE VRTETa DACERAG FRPE RPPCURES™: 4l Deiobine

uni form t wadtl petdedl hehdwmbemhabhfthalbbekiﬂglfldmndscmounmaﬁerTherface as
well. Sin e f d S k| s of .the
operators%%;ﬁg &?ﬁﬁ@ﬁg%%aéeS argngplll Fﬁ@?eggggg ?ﬁﬂnnoﬁﬁﬁ rlh WFfFﬁ
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defaul t of; Jor 0eR3S P HAIYHIRY th¥ wafer is commonly released from
said vacuum holes. The backing £ilm serves for damping and
outweighing the tension of single abrasive particles exerted
from beneath the wafer and for shielding against particles
35 frictioning on the wafer backside. The wafer, when sucked to
the polish head or when lying on the slurry and the pad below



3 It is therefore a primary object of this invention to in = crease the
yield in sem conductor wafer manufacturing by inproving the quality of the
chem cal Weghami;eal polishing pros cess. This objective i pcaipspthshy an
arrangenment and a nethod for nounting a backing filmto a polish head for
pol i shing disklike objects, preferably sem conductor wafers, the polish 10
head having a surface for contacting said backing film the surface being
provi ded with vacuum hol es, the backing filmhaving an adhesive | ayer,
conprising a neans for holding said polish head, and a nmeans for exerting a
pressure force on said surface of the p@8lish head, when being covered by
said 15 b [ | d. h ' [ fq Jsis t he
arrangenegﬁgaﬁg1?h%n%gga03§agggggﬁhgggb% hgagﬁgggﬁ?%%ﬁ§g%FFb%%Fﬁgiﬁggking
fi | m conprisgagfonepseNesitiag sher vafewpeaged £&oandndengexd adrasieonpol i sh
head by appl ¥bRBa¢@a2WiltACHERNE hnel POTUES 2RUs! PARRMALWE a QntiFerRacki ng
film Under_the influence of t erature the adhesive |ayer liquefies and

ne | enp ad
can easi | PobaspinssAFrEsfe B REEE -t AEeHRORILRGIFE HoNRTer e COBMPSH Yhead by
appl yimg achpesseke af Qb%%t@@hoththQa?6ﬂﬂ@hf hiedd With tdePlgemidondurd-f orm

ressure force across the. 25 backin il msurface a uni form adhesi.ye | ayer
P chneas COFe PBEC o PRAFBLT, GRORTD) B EHEPBogHLe oRd gudotAotce of She o

bubbl es t bablar #iehckhsegpoid shwped theundhesiseeondyeixiand t he polish head
can be signifi30 cantly reduced by applying a |locally dependent pressure
force, that starts to act at sone |ocation on the backing ' film and noves
cont i nuoudlig &or mesetrielbfelkiigyef icemsedsh et.lgat, &iyr peultlilcds amoamteoimiaruous! y

hi f t | - t R tgd !
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on the nounting grocess can be re%%%$1 an%é he qual ity of sticking on the
adhesi ve F&aF¥€:cZRMOY NG EHFe@L1ds 189 He Life £FO™ d:rheePé%JtJieﬁsﬂg heag, gadyr e

force on $aketh manadeyofstlitkipg ioth ahersr dadkikey EENM.OlBddKinC@LINMg || be
repre ntedngﬁﬁgnﬁgper tor, these t I_ngredi ents %%gnﬁrefer nti.ally
provited 6y 1R8c Rnige§ -oPALEYTE SXTPE-Y. G Y%, an
i ntegrati dayefr tine omer arfigerie s sadecdang The phrogesss aft nansitliyomtinke a
V- 1001 i gPAgs hle? AR £110° GHRRRP 13y ARRSY 0 AN fUhita ! RRAIGUr € bY
a means for “heating and of “applying a pressure force by a neans for ex 15
erting a peassofe amelde adah ybhies Sevaeas ther adhiariivrentaardry afh ther al | ef
or subsequghidihg HQWRY@nd it Hatka! gﬂrat!el,qli'.@ .Cf@{@‘i:kﬂri'sﬁ iHeaPf the
adhesi ve 'E%%é ye &gﬁ%be hﬁ?t shoul e given, when the application of the
presstfe K Srito Iegdieqd fQ @ i1OETEY HF ST Shéhie FRdfRageous
aspect comzickeritld ktdistherfe foreoldegrulftorin spots the wafer frontside,

which are exposed relative to their surroundings. During pol-

ishing the removal of the wafer frontside surface material
located in those exposed spots is rather intense and can lead

25 to the damage of the corresponding chip, thereby decreasing
the yield significantly.

Moreover, the adhesive layer varies in material characteris-
tice, e.g. thickness, compressibility'across the backing

30 film. These non-uniformities in the backing film directly in-
fluence the uniformity of removal of material from the semi-
cinductor wafer surface as well. Since the mounting of back-
ing films depends on the skills of the operators, the disad-
vantages are still increased. The monitoring of the process

35 in order to undertake corrections is rendered impossible in
default of process reproducibility.



exerting the pressure force onto the backing film In particular the roller
is efficient in renoving the air bubbl es between the adhesive |ayer and the
pol i sh hegg ¢bMrd76adi ng 25 themto the edge of the backi ngptir/gFyi@ody
redistributing melted adhesive material below the backing film The roller
surface is preferably made of rubber or silicon but any other material is
possible as well. The roller is led by a roller guide, which is responsible
for rolling the roller across the ' 30 backing filmthereby exerting a .
uni form pressure force at any location on the backing film In order to
control the pressure force either the r®ller guide neans or the nmeans for
hol ding the polish head can be 35 adjusted in there height relative to the
pl ane defined by the backing film In case of the roller guide means being
adjust Itsis @mnee%pmuao@mrpaexsobzaecﬁoreé teiglinverti B0 obnt he

- backing capebge Qgié@@ by Qéﬁi@%ﬁ@ﬁdtéfa%éféfgméﬂﬁfaétuP ofyegh
side of the roller. The adhgstnent unit of the neans for the polish

head al scPHESIRD e ageli e%aP%%teheelea%.eeChﬁ%%C%%epeh+$%&%gopr@he
pol i sly hegdlgs Whi ch has to be covered by the backing filmis essentially
parallel to the axis of the roller. By providing such characteristics the
process of nounting a backing filmto a polish head can be repeated with

hi gh coi nThiensie] emtivepti odassibediby anearrandémehe andeaomeﬂhéaefbng
operators A further rove t 1s the C nnec an

source in ?%%tﬁﬁgd? ?%$Pﬁ33iﬁnghggr%lPOff8$h$%g?e§$ﬁr§°#ﬁ$ﬁﬁ%$ 5 ces t he
need for $kk¢|ohpectautpnefefabhy oemxe@ndsctoﬁ waﬁéesabtyeapobiehtr|c

not ofy 4 S i cang Lugted % f er pect a
ol ar &l § HEEE, M Bl (R0eRPeatl FLE cbRealEiNg PELA balRify LI AR he
backi ng f#furfaqeebaimg znr@‘aé@eéfwmb yrawem; Bosers i thenbagkpnandt land

pref er abl yppsq t e §a1:iesi.>fretﬁeyéeckeaﬁpﬂéﬂhﬂcaceeaﬁs E@k'ﬁbl&fﬁg k&8id
nounted to the neans f ead accordi ng

ar r angeneRPl 580 Readr 2R 2 HEaHR| ﬂraﬁﬁeFFénﬁoﬁlgﬁeHEHHelgoE%%e?%d Wi th
the backipgidi b@rfa€e pbat €he apobesneheaaedwhaﬂdb%ng heovei:ea hpppesgdi@r the
platﬁ_can anDveg.into t he d|rectign of e gﬁer us%ng ngtor wth

t hei 5 esBREFIRE Sl PacR9pai MGoREsERT| BFF lﬁar FePaCEiBAchitPher. When
they have net they are acting on each other with a pressure force pressing

the backi ﬂglﬁgegirlé‘”gr%ﬁgéﬂgﬁé' %{ﬁd Eﬁga%lgEtht Q?cB?EiﬁﬁDESthe 3§¥£§ﬁﬁﬁder

to inpede a's venent e plate
or the polinrgenhéed fahq baekpnpgssita ¢ompelaitegp‘éh9eﬁdhean§e iayeneisurface

of the pohbﬁﬂt@?""@oagﬂdt Beleﬁeh' 8e Ehérrpoﬁshnhaa&uwheb §§pﬁ§t cbbe heating
of the backin mis consi e freans for exeftin Eressure force,

e.g. 4%he inci ent}3|P§?sevrehén§|se@Peeaﬁuse heatbs Hﬁﬂkb99h At r BRsport

the heat ga#g BRet iﬁﬂiﬁ@h&édoEOtéhgebaﬁkrégthe| gunegiveelaghesivguiriayer. A
sensor enabl.es the ogsra ors t.0 % L g tge t empe ﬁtu e,.whic gn th one
PERECEfe oG

hand si de®BfotirE BBS¢S¥sPEnFeH REURE Br eEkuPE Shim ﬁn
ot her handhehpuldshoheadcbgaapphgyngdaaprbseuheIdorabuentn bhdebabhlpgevent

damagi ng Sﬂ‘f .ex9 p%ﬁkehgageuﬂi‘% FA9pkblE, Bt EB?EE abPos’ Uhkher aspect
an addi tional - sengof uring t 18 ressure I'S considered.
Usi n@%. gbagkiag 6i1w sunfses ﬁhénélif§ﬂ“| Edgﬁéhvéf 19Y§§sﬁhéck6¢§§ across the

backi ng f k-8B ggrgggﬁgﬁggwggglgonpared in order to guarantee a uniform
process. |5 A conpleteprocess control is enabled in a further aspect.

Utilizing a control unit in the node of closed [oop control the notor, the
neans for mBeabiag, aﬁﬁetbecﬁﬁée&céobfe&ektbﬂﬁbaeﬁr&ﬁauraréoéﬁ@léaédbbe-
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" qual i3y i rpnotgmeatubedcbyr apbilydngnd adpaiﬂyngependeatepsessure
force, that starts to act at some location on the backing
film and moves continuously across the backing film such that
air bubbles are continuously shifted until they reach the
edge of the backing film and thus eventually leave the adhe-
35 sive layer. Another advantage arises from the reproducibility
of the process. Since all parts of the arrangement can be



In a further aspect the polish head as the source for the heat transferred
to the backing filmis considered. The ad 25 vantage is, that the adhesive
| ayer canryg@y@ighgct!|y addressed by the heat instead of a pea&mgﬂﬁ@§port vi a
t he backing film In a further aspect, a nmeans for aligning the backing
film i.e. the perforation of said backing film wth the vacuum 30 hol es,
whi ch have to penetrate the backing filmin order to contact the, e.g.,

sem conductor wafer, is considered. Such a ' neans, when incorporated into
the present arrangenent, accel erates the process of nounting the backing
film and therefore advantageously lead4 to a significant savi ng of tine
F o aneAMhacbULhNandl Sehicre1900e6hsn Bolerpal flde, cnl 1Re1LOREe

advant ageous teatures, aspects and detail the i hvention are evi ent
fromt he Bepentaht OBl 5hes mcilnémsv@ﬁ?pcﬁsi §aﬁohﬁd€§énp§éd apct Rheeflepénce to
v enbodi neng gyySokaken ckRngoBinU Gkl adnekifret hayascoaBaBY Agpsosvngs, wherein
figure 1 shoms the process of chem cal nechanical polishing using a polish
head and a backing film as it is state of the art; 10 figure 2 shows a

first,5sinple enbodiment illustrating the nethod according to t he present
i nvention %Si ﬁ morkben%g and an.iron hand and contro g bﬁ ?n
oper at or ; "e51f} ffifeMgaLH, aeFGEtﬁpgwﬁoPr§s§558n oéﬁﬁoﬁpnﬁﬁﬁ alloraFfRg to

t he presenf theepbudah tiegudr end shew&oatsodeumnewcaa)staﬂd bberaprengenent

of e 2055hesadslogn CoaLLAl.cl LoilkE Eh) dhobliniaseand enbads

accordi ng resen |nvent|on |em10 a third
enmbodi mentiadédyr Bireyided: by pﬂ@@en@ch99éﬁﬁioﬁ 19§iﬁhgaﬁepec§hunéYthéd-

resulis Otalemoﬁémgy MRt iR ¥t hrl el @hll by ra t;%ineat&e%&d&a%hea cal
polishing wth érent backing film mounting procedures

st at e- of - £HE- RFESEHf iGeREIGR Pt o MEntRead 1fuPrsgipde 8Fi W§lls shown
in figure 1. The polish head 1 is connetted to a polishing arrangenent via

a connection peace 23 and.is ther rot ted Vacuum chanbers 22 are used
to hold tH# eséﬁ?@@n&%c@@PlM%ﬂﬁfaQ SmBSFPgﬁi HEB&asH@EPﬁg%PFe 35

sem condugkak inaf ahd? dfo a\p@mymgh e&budiestfbu:bset & QVe@ieahae fplrags~ - oOr
nearlﬁﬁplanﬁr - surface of art the

@
ot e b SRing A i e R ?D& prytoined sitnen FothPigRAt! | @
covered byaAIQOhns@apadlEA<mr\dﬂhﬂeqmewbawrywaewgrdi$mﬁ wisedusgenbai ni ng

abrasi ve gnd,qhe %&Ja ity o‘i"%'?i AR I%O't' shpheada} and 5
h g 1ghh n uct wa 3

the polis een established_sem.co i'S re eased
from vacufiondte® ezglémrh tvﬁbﬁn tohe aprd igadiioghet rt@ginr@srsi:@m Be&eeng film

3 to the bagksitge %%LQQ_EFQﬂQMCE@g str@ledd. Floating retaining rings 24
protect the wafer edges fromexperiencing a particularly intensive renoval

of nma
Another advantageous aspect considers the use of a roller for

exerting the pressure force onto the backing film. In par-
ticular the roller is efficient in removing the air bubbles
between the adhesive layer and the polish head by leading

25 them to the edge of the backing film and by redistributing
melted adhesive material below the backing f£ilm. The roller
surface is preferably made of rubber or silicon but any other
material is possible as well. The roller is led by a roller
guide, which is responsible for rolling the roller across the

30 backing film thereby exerting a uniform pressure force at any
location on the backing film.

In order to control the pressure force either the roller

guide means or the means for holding the polish head can be
35 adjusted in there height relative to the plane defined by the

backing film. In case of the roller guide means being adjust-



10 rial. Backing film 3 being perforated in order to receive vacuum hol es
21 has an adhesive layer 4 by which it is sticked to polish head 1. Wen
pol i shi ngwioR4pPhi sh head 1 hol ds sem conductor wafer 2 1%y fi4¥gs he! p of
t he backing film 3 which serves for out weighing non-uniformties acting on
sem conductor wafer 2 fromthe backside as well as fromthe frontside. Due
to material fatigue and particle contam nation the backing film3 has to be
exchanged fromtinme to tine. 20 Using a first sinple enbodi mrent the nethod
according to the present invention will be now explained with reference to
figure 2. 25 After polishing, i.e. no s®2mconductor wafer 2 is held by
vacuum ho 0, S r nRecLqy 23 of
Uhe pol | LR B PanE R e e L o8 O A nRERE g T
being to ¢@@eba@mama@beadn@yfpr%f®r@mm ¥erl hghes| veo| afebhempos| eaehed
~e.g., on &I‘&e@ft%'ﬁéllgfe @H@raafusﬁxﬁ@@cr@ﬁptyeéftaﬁebﬁéghagférl m 3
conpri sin the adhesi ve er fromag fo 8 és it onto the surface of
pol i sh heb@ @lngrh“e‘il%bp%és |h§%§ ?%%Ogéw o‘F%tPBﬂ P pERRi FBRFRFREBIAIth t he

\\I/\zpuEm hot es, Z?h@it|th§ @@i‘fébeh@ﬁgtl%e pcmlit)flldeh%a@ r eRDYR naé4b¢abgéteﬁ 101,
ich are even enc ween the a ive r.4 an e
pol i sh heﬁﬂvﬁfe#ﬁ%Yg é?a?%?kfﬁﬁeg H +?dﬁs%§n55?ﬁf% Bﬁﬁﬂif?%rt%xﬁ??lng a

9 ' pressukfsf@fcﬁhélrohhdra Bpapsovbddimgasucly GHaractesiatissitheaing the

backing film 3. t e iron and

vai ting 1BFORSRE T et e e EohRaRIPE P11 oS! St Pifpchstilr ahhoBe

est abl i sheepeakeddhbshveighyeoincidérce nasd vispooduandil hibyaevehubbl e can
be d e t i xerting a pressure force on backing
film Ng§€n§£$ eg?rgﬁfg%ﬁ?F%u ﬂé?yp%£§oss the surface the air bubble 101
wil | eventually be pressed out of the adhesive layer 4. In this enbodi nent
t he Operakofufgﬁéfoi r&@éﬁéﬁt iB the QE?@éthf 86ﬁhé681ng Sn éﬁsrgyon

does not over heaf 3, as urface of
backi ng fPPH?%em}?htﬁeuﬁgFBanéFe@§E+ngEP%ergifgécoﬁgléngﬁaFHEﬁt%HECordlng
to the pr ehent rédveati ehel ﬁeealsoi:uskimednﬁnrebugﬂnQSoB and épezaaecbeSthe
top de Vi e axe ri gctlve shown. The ﬁ nﬁunted ollsh egd is
hel d 4% aPREERESPLY fABI G ﬁg 5160‘T“P AT hedq 359 pERAGENC2BnES ABIEEFSD 1face
of polishlhsade1¢cmbych has to receive backing film3 is p05|t|oned in
about the sane plane as it is stretched up by a 20 guide rail system 53
carrying roller guides 52. These roller gui des 52 lead a roller 51 serving
as a neandnf ar fuxtherngspegtessniateoieecanebdsredi dupl bpi Whishr ehehed by

the Surfaﬁeeetsuﬁel fé?c@eégnlbe'réﬂei\’eaéréﬁéﬁ tae Blaék@néZfE&ﬁf ergll ¥uis
positioned in rofect the _back In%ahgg hln1edges
d

when 2the ﬁ@FFePgl§h§tEFgFﬁglFosEgﬁ?8&?nF% BURPEEe2BR BEPLS g8 \Wen

t he backi ﬁﬁef Ish.mza3olfsthal dackbAagpaliiah Onred the pglb.‘shShBadf Qéaﬁlbaﬂtglil gnefl
to vacuu oles 21 ral uLdes 5 t to ve alon uide ra
53 theregborhﬁﬁl EaPEIFgF g?igéPgsghﬁpBaiéFﬁ ﬁ § pr&PEc4 ?gaha ?Hg 34cross
t he surfarangéménpobfsbhbepﬂesenbvenvdnbyohaandnghélpai3shnhhadhesadhe5|ve
Layer 4 or, e S L 5 ve an
i ot c GoPareb i EMERLRRIGAs, BIRY ne BIREl GHnCBeroeteatoly hplY,

rol | &5 51tb@epoélshehpads9m gheopéateoranrbai ngvedeiphekithg firer8ionhe

means for jpobdbRdotRerPakisl a mégobeaﬁtﬂlthéﬁdkasbeeavbnsu&facagl ght by
a pneunatlc cylinder 51_" 1IN ca pressure_force %ﬁv e varied
e

E.g., thePeipg P§ﬁeﬁ§&éliyc3ﬁrﬁiiﬁﬂf F@deGSRnOFHeSrd@PePot haye| Bets1 to
ﬁ DSSIl ti Oﬁhglyoaeet Egtﬁ.ﬁgt eh @Echhethék! ﬁtheadFie_?ﬁﬁker fﬁmel plebBengol i sh
ea can, be.ra se n_t r,oni_n vel . n, e_process o
i roni ng ckASpBaE éPﬁe%giﬁvﬁﬁg %H gﬁﬁg?gﬁl PYEm PR ocghFengﬁgﬁtﬁgﬁd'
out wa3ls Im order to depede alshbahbhgsméﬂéménbnbﬁenhatbabk&ngdﬁéimve | ayer
&m0 LN Sdehol@nlbfuiley hae Adbes e chavEE Lok HRURYEO0 Bkt BulBLARE10]
, or materia onogeneities t I'ses 0] ng 61
for heatlﬁ@rpﬁearglP@KP@ﬁdﬂé@éaanﬁothbg ﬁﬁﬁfbéékpﬁgthelPplcﬁhrbgpdndndg
rollers 5}pneerdckdRee fingm silicone or rubber, are generally available from
spe 15 cialized trade. Such rollers 51 are heatable up to 100C, sufficient
to nelt or liquify the adhesive | ayer 4.
35 1In a further aspect the heating of the backing film is con-

gidered. The means for exerting a pressure force, e.g. the



While the guide rail systemis adjustable in its height at 4 different

| ocations in order to achieve a plane for the 20 roller axis that is

paral | el we¢bhigggur face of polish head 1, the strength of Pt‘gﬁﬂl"dﬂi- 89 M
pressure force can be controlled by a source for pressure 59 which acts on
t he pneumatic cylinder 51 " . The pressure force that is actually exerted
upon backing film3 is neasured by sensors 54, or load cells, 25 which are
connected to a control unit 5, as can be seen in figure 4b. The pressure
force is comonly maintained within a range of pressure values, which is
controlled by control unit 5. This is aéhieved by connecting control unit 5
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pressure by separate sources for pressure 59, because the pressure force

acting.on polis ead 20 1 can. t be b ced in or tq exert uni form
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12 ' These enbodi nents provide a neans due to which air bubbles 101 and
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35 manufacturing disklike objects, e.g. wafers.



13 List of reference nunerals '1polish head2sem conductor wafer53backi ng
fil madhesive | ayer5, 5a, 5b control unitllpolish tablel2polishing
padl1013s|wiragAisr@cuum hol ds22vacuum chanber 23connecti on pegaA%hieans for
hol di ng a polish headl541" wor k bench42apparatus top pl ate5lneans for
exerting apressure force5laroll er51bpl ate2051'iron51"pneunatic
cylinder52rol | er guide53guide rail systenbd4sensor for measuringa pressure
force, load cell 2559source of pressure6lnmeans for heating6l'iron,
heat ed62sensor for measuringt enperature7lel ectronotor drivingthe roller
gui de3072sensor for measuringroller vel @cityl0lairbubble 14 d ains
1. Arrang (o] [ [ fil t [ head Lor
polishing%g?g%F%kédggﬁg%?ggu%rg%%%&%%f’sg '%%%5588§b?%%h%gfe§§,t@%él%blish
head (1) Newtagnaarer eyddensr fxem the: depgndang sdedmsg film (3), the
+ surface being provided wth vacuum holes (21), the backing film (3) having
an adhesi ve Iayerﬁé4), conprising - ,a nmeans_ fox hol ding said_palish head
(41), andThe inyepeipd A& neweFessFibedhMishmrefessnce tor eabedipegtssai d
surface okaikbke Bl cohiheddich) witherhRebecrPraketgbradtidghacikhagelinl m
(3), conprising: a) aroller (51a) having an axis, which is parallel to
said surface of the polish head (1), and 15 b) a roller guide (52) for
gui di ng t Fagiald ar ehdap paeaplekeke 88 d¢hewmitatemethhhécpdl pahibeadg(1l),
when said polish head,(1)_is ?el% B% hhe gpang fgn hold&ng t he.polish head
(41) , - a neans f ol gtFnBO 6F 8%58 iﬁg e ﬁP?Bf} %0 3° A r&ﬁgenent
according to ¢ h a state bfathei arta d at | east one of said roller holding
the pp}ish head (41', 25 the distance of said roller i sh head ( 1)
claimg 1, i nt ha t guide (52) or said neans for conprise a neans for
adj ust i ng fdguret @ sahgwsupf §é&56h EABPRE embodimgngeAbhtisbizabingngheo
claims 1 or 2, ¢ h @ekhddCakcBriing? td €he PresBn? indBndabd (8LhE" agui de
means (52) is connected to an e ergy,sour%g and a notorﬁ&?l fqr_noving the
ngd £stlieg B

roller. 15 4. ArWSRKERERE £BF ABUATPRY eli AgY FP Yp8Kki sh
head (1) for polishbpgraicsld;i ke objects, preferably sem conductor wafers,
the polish head (1) having a surface for contacting said backing film(3),

t he face being provided 5 with vacuum holes (21), the backing film(3)
havi ng an fAdhes e khpes @4ropcuipw Sifng sezondapsbbdimknkdangogsdidgpol i sh
head (41), and - a peans .f tig if.orm pressure force (51) on said
surface of the poligﬁ %ggd%%fgég%hé%gggFggbéovered by said 10 backing film
(3), conprising a plate (51b) a) having a surface parallel to the surface
of the pold;alkdeadshols) a A8 REidei(R9,dia3R0sRR rirahabnkart Besahd

surface of the polish head_ (1) . 15 - .a ans for heatin 61) the backin
f?ln1%@) _ P Iclose%. 1%6% control ay%cdit (L) ot kh% gec%nd em- 'ng

bodiment according to the present invention;

figure 5 shows a side view of a third embodiment according
to the present invention;
25
figure 6 shows the results of an experiment to verify uni-
formity after chemical mechanical polishing with
different backing film mounting procedures.

30 The state-of-the-art configuration of a poligh head during
polishing ies shown in figure 1. The polish head 1 is con-
nected to a polishing arrangement via a connection peace 23
and is thereby rotated. Vacuum chambers 22 are used to hold
the semiconductor wafer 2 prior to polishing by sucking the

35 pgemiconductor wafer 2 to vacuum holes 21 distributed over the
planar - or nearly planar - surface of polish head 1. In or-



5. Arrangenent according to anyone of claims 1 to 6, char actari z
adint hat the neans for heating (61) is provided to heat said neans

for 20 expplbmmr@ uniformpressure force (51) for neltingpEhspadgsd Ve
| ayer (4), said neans for exerting a uniform pressure force ?%1 conpri sing

at | east one sensor for neasuring the tenperature (62). 25 6. Arrangenent
according to anyone of clains 1to5 charactari zadinthat
at | east one of said neans for holding the polish head (41) or the neans
for exerting the uniformpressure force (51) conprise at |east one sensor
for neasuring the pressure force 30 (S48 exerted on said surface of the

lish h ' fl t di
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of clai ns1d ¥ 828 P gvRCYUR Auchy that there 13 £ e Lighhgenent
conpri sespreg@ans foomabaghing fihbmbacks nghéibarkSidé cof heenbetmidtubodes
(21) nDunteg on,t noun backi ng

lish head, (1) . 15 10, , Method f '
i (3) VErefohl | CHORELEE (H5Eaifits or aee e P T T5ore, TAE IREtF ade Rount od
wi t h vacufinothoéxsertPdircihgracparottubarkai tinbendivng fehovd B)of thatdacki ng
fil 3 | ' L si t - hol di
cai 0] | SR hooaers I CELYG o PHELRG Der FOERELE 1M SPESE ER%has YY) wiin
t he backivgefun hol¢s321 has anaadhesivie baykrngy Bylwhid), it L®ntrol ling
t he heatiggiégg@eﬁalﬂéf%gﬁiﬁga& gontrol unit 25 (5) and a sensor for

measuring tenperature 2) for holding the tenperature substantially
constant ox beneath a threshold value, - exerting a uniform pressure force
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di ng_t 11, 7¢c_h t i d 1 ITer (51
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35 12. MewebghingondhrgniSoematiedlacting7on gemicondacton wafez 2 d' i nt
(1) cover Shoby ERALRERRIRE of 1Ly, EhPECERR S 0urdl QT s ealBRtdra o™
surface ofipdl fsbitreadapd)pasdticle contamination the backing film 3
has to be exchanged from time to time.
20
Using a first simple embodiment the method according to the
present invention will be now explained with reference to
figure 2.

25 After polishing, i.e. no semiconductor wafer 2 is held by
vacuum holes 21, polish head 1 is unmounted from the connec-
tion peace 23 of the polishing arrangement, and clamped into
a work bench 41', the surface being to receive the backing
film 3 with the adhesive layer 4 positioned, e.g., on the

30 topside. The operator then removes the backing film 3 com-
prising the adhesive layer 4 from a foil and puts it onto the
surface of polish head 1. Thereby he aligns the perforation
of backing film 3 with the vacuum holes 21 of the polish head
1. In order to remove air bubbles 101, which are eventually

35 enclosed between the adhesive layer 4 and the polish head 1,
the operator takes an iron as both a means for exerting a



13. Method according to anyone of clainms 12 or 13, char act ari z a
d by neasuring the tenperature of the neans for exerting the uniform

pressure wehsArdsel) and adjusting the heat in response 10pp@ppoiidpe! from
the sensor for neasuring the tenperature (s2) . 14. thhog accordlng to

anyone of claims 12 to 14, char act ar i z adby 15 neasuring the
pressure force exerted on the surface of the polish head (1) when being
covered by the backing film(3), and adjusting the pressure force in
response to a signal fromthe sensor for nmeasuring the pressure force (54).
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iggég?k)) layewr 4)-Fn this embodiment the operator controls whether
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are respectively shown. The unmounted polish head 1 is held
by a means for holding a polish head 41 beneath, and the sur-
face of polish head 1, which has to receive backing film 3 is
positioned in about the same plane as it is stretched up by a
20 guide rail system 53 carrying roller guides 52. These roller
guides 52 lead a roller 51 serving as a means for exerting a
pressure force across said playing stretched by the surface
of polish head 1. The apparatus top plate 42 preferably is
positioned in the same plane in order to protect the backing
25 £film edges when the roller is starting to contact the surface
of polish head 1.

When the backing film 3 is laid upon polish head 1 with it’s
perforation aligned to vacuum holeg 21 roller guides 52 are
30 started to move along guide rail 53 thereby rolling roller 51
across apparatus top plate 42 and then across the surface of
poligh head 1 covered by backing film 3 with the adhesive
layer 4 orientated towards polish head 1. Roller guide 52 is
driven by an electric motor 71 as can be seen in the sideview
35 of figure 4a. While roller 51 exerts the pressure force for
" ironing the backing film 3, the means for holding the polish
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1Obb| 0(1 %bb&lg51tlon ;%ove t%e center of the polish head 1, after
5 which the polish head 1 can be raised again to the ironing
level. Then, the process of ironing can be started moving the
roller 51 from the center position outwards in order to re-
move air bubbles 101 from beneath the adhesive layer 4.

10 In order to liquify the adhesive layer for removing air bub-
bles 101 or material inhomogeneities the roller 51 comprises
a means for heating 61 for heating the roller surface and
thus the backing film. Corresponding rollers 51, e.g. made
from silicone or rubber, are generally available from spe-

15 cialized trade. Such rollers 51 are heatable up to 100°C,
sufficient to melt or liquify the adhesive layer 4.

While the guide rail system is adjustable in its height at 4
different locations in order to achieve a plane for the

20 roller axis that is parallel to the surface of polish head 1,
the strength of the uniform pressure force can be controlled
by a source for pressure 59 which acts on the pneumatic cyl-
inder 51''. The pressure force that is actually exerted upon
backing f£ilm 3 is measured by sensors 54, or load cells,

25 which are connected to a control unit 5, as can be seen in
figure 4b. The pressure force is commonly maintained within a
range of pressure values, which is controlled by control unit
5. This is achieved by connecting control unit 5 and the en-
ergy supply to the pressure source 59, which acts on the

30 means for exerting a pressure force, i.e. the pneumatic cyl-
inder 51''. There is also a temperature measuring sensor 62
sending signals to control unit 5 in order to maintain the
heat transfer supplied by the means for heating 61 to be held
constant or at least beneath a threshold value, to prevent

35 the backing film 3 from heat damage.
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I 3% IR eI SR rydfed®s, where the soian
ead 1 with its surface directed to the bottom is pressed
onto the means for holding a polish head 41 being a plate,
whereby the backing f£ilm 3 is positioned between them and the
adhesive layer 4 contacting the surface of polish head 1. The
15 pressure force is exerted by pneumatic cylinders 51 pressing
polish head 1 down onto the plate. Multiple pneumatic cylin-
ders 51 are used as means for exerting a pressure force, each
of them being supplied with pressure by separate sources for
pressure 59, because the pressure force acting on poligh head
20 1 can then be balanced in orxrder to exert a uniform pressure
force. To accomplish this multiple sensors 54 are installed
beneath the means for holding the polish head 41 in order to
measure the distribution of pressure force across the polish
head 1. From these elements a closed loop control circuit is
25 established by a control unit 5b.

The means for holding the polish head 41, i.e. the plate,
comprises a means for heating 61 and a sensor 62 for heating
the backing film 3 and the adhesive layer 4, and are con-

30 trolled by control unit 5a. If the heat transferred to the
backing £ilm 4 increases the temperature measured by sensor
62 beyond a maximum threshold value, control unit 5a reduces
enexrgy supply to the means for heating 61 and the temperature
decreases again.

35
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These embodiments provide a means due to which air bubbles
101 and inhomogeneities of the adhesive layer for mounting
backing f£ilms 3 are advantageously removed. Therefore, using
this method and apparatus the uniformity will significantly

5 Dbe reduced, which is shown in figure 6. There, the thickness
uniformity has been monitored for two different operators,
which carried out several mounting processes either using the
ironing procedure, i.e. the first embodiment described above,
or the conventional procedure mounting the backing £ilm 3

10 manually without heating. The l-co-uniformity wvalue expressed
in percent of total thickness reaches a value of 5,1 % for
the conventional mounting mode, and a value of 3.5 % for
mount the backing film 3 with the iron. Using the full advan-
tage of the method and apparatus according to the present in-

15 vention of the second and third embodiment an even stronger
reduction in uniformity can be expected. Such reduction in
uniformity ranges directly leads to a significant increase in
gsemiconductor wafer yield and quality.
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List of reference numerals

1 polish head
2 semiconductor wafer
5 3 backing film
4 adhesive layer
5, 5a, 5b control unit
11 polish table
12 polishing pad
10 13 slurry
21  wvacuum holds
22 vacuum chamber
23 connection peace
41 means for holding a polish head
15 41' woxrk bench
42 apparatus top plate
51 means for exerting a pressure force
5la roller
51b plate
20 51' diromn
51'! pneumatic cylinder
52 roller guide
53 guide rail system
54 sensor for measuring a pressure force, load cell
25 59 source of pressure
61 means for heating
61' iron, heated
62 gensor for measuring temperature
71  electromotor driving the roller guide
30 72 sensor for measuring roller velocity
101 airbubble
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Claims

1. Arrangement for mounting a backing film (3) to a polish
head (1) for polishing disklike objecte, preferably semicon-
5 ductor waferg, the polish head (1) having a surface for con-
' tacting said backing film (3), the surface being provided
with vacuum holes (21), the backing film (3) having an adhe-
sive layer (4), comprising

a means for holding said polish head (41), and
10

a means for exerting a uniform pressure force (51) on said

surface of the polish head (1), when being covered by said

backing £ilm (3), comprising:

a) a roller (5la) having an axis, which is parallel to

said surface of the polish head (1), and

15 b) a roller guide (52) for guiding the roller (51la) par-
allel to said surface of the polish head (1), when
said polish head (1) is held by the means for holding
the polish head (41),

a means for heating (61) the backing film (3).

20
2. Arrangement according to claime 1,
characterized 1in that
at least one of said roller guide (52) or said means for
holding the polish head (41) comprise a means for adjusting
25 the distance of said roller axis to said surface of the pol-
ish head (1).

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

30 said roller guide means (52) is connected to an energy source
and a motor (71) for moving the roller.
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4, Arrangement for wmounting a backing film (3) to a polish
head (1) for polishing disklike objects, preferably semicon-
ductor wafers, the polish head (1) having a surface for con-
tacting said backing film (3), the surface being provided
5 with vacuum holes (21), the backing film (3) having an adhe-
give layer (4), comprising
- a means for holding said polish head (41), and
- a means for exerting a uniform pressure force (51) on said
surface of the polish head (1), when being covered by said
10 backing film (3), comprising a plate (51b)
a) having a surface parallel to the surface of the pol-
ish head (1), and
b) being disposable relative to said surface of the pol-~
igh head (1).
15 - a means for heating (6l1) the backing f£ilm (3).

5. Arrangement according to anyone of claims 1 to 6,

characterized in that

the means for heating (61) is provided to heat said means for
20 exerting a uniform pressure force (51) for melting the ad-

hesive layer (4), said means for exerting a uniform pressure

force (51) comprising at least one sensor for measuring the

temperature (62).

25 6. Arrangement according to anyone of claims 1 to 5,
characterized 1in that
at least one of said means for holding the polish head (41)
or the means for exerting the uniform pressure force (51)
comprise at least one sensor for measuring the pressure force
30 (54) exerted on said surface of the polish head (1) covered
by the backing f£ilm (3).

7. Arrangement according to anyone of claims 5 or 6,
characterized in that

35 a control unit (5) is connected to at least one of said
sensor for measuring the temperature (62), the means for



#10%<& () - (#3; SDH3 #10%<& () - (3 #10%& ()- (YYYYYYYYr Z' 23 #10%& 3 3(10%
%& ()-( | :109%&& ()- s'!109%&&&& ()- 10< 10< 10<3 #10%& () - (#3; SDHr ZQ t [
\m (] Y] | [woris#d@% "3 3(10%&&' ()-( 03 3(10% & & () - P R £ () -
\# 3 3(10W&& ()- '3 3(10%& ()- R 3 #(10% (& & ()-Y]\]]1]1 g~ 0%
" &109R&&& () - ( " &LOYR&E ()-( &LOYR&& ()-( e c&LOURE ()- 0&10%&& () YI%
109R&&& ()-q M+, - . 2 "X vU43 7 3 Z(109%Q &Q& ()- 3 Z(10%(&4& () -

s! 10%R&&&' () - 10&10&10& e’ | 0$10%R& () -- 1 0$10% ()--x ~Raaabvb|[:vW43 7
$10%! & ()-t "3 Z(10% ()- A3 Z(10% & & ()- K 3
heating, said sensor for measuring the pressure force (54) or
said means for exerting the uniform pressure force (51).

8. Arrangement according to anyone of claims 1 to 7,

5 characterized in that
the means for heating (61) is provided to heat the polish
head (1).

9. Arrangement according to anyone of claims 1 to 8,

10 characterized in that
said arrangement compriges a means for aligning the backing
£ilm (3) to the vacuum holes (21) mounted on the polish head
(1).

15 10. Method for mounting a backing film (3) to a polish head
(1), the polish head (1) having a surface mounted with vacuum
holes (21), for contacting said backing film (3), the backing
film (3) having an adhesive layer (4), comprising the steps
of

20 - holding said polish head (1),

- covering the surface of the polish head (1) with the
backing £ilm (3),

- heating the backing f£ilm (3),

- controlling the heating temperature using a control unit

25 (5) and a sensor for measuring temperature (62) for holding

' the temperature substantially constant or beneath a

threshold value,
- exerting a uniform pressure force on the backing film (3)
perpendicular to the surface.

30
11. Method according to claim 11,
characterized by
rolling a roller (51a) across the surface of the polish head
(1) covered by the backing film (3).
35

12. Method according to claim 11,
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charac er iz

measuring the temperature of the means for exerting the uni-
form pressure force (51) and adjusting the heat in response

10 to a signal from the sensor for measuring the temperature
(62) .

14. Method according to anyone of claims 12 to 14,
characterized Dby

15 measuring the pressure force exerted on the surface of the
polish head (1) when being covered by the backing film (3),
and adjusting the pressure force in response to a signal from
the sensor for measuring the pressure force (54).



