Fl exi bl e Menbrane for Chem cal Mechanical Polishing Apparatus BACKGROUND OF
THE | NVENTI ON The present invention relates to a flexible nenbrane for a
chem cal mechanical polishing apparatus. The fl exi bl e nmenbrane contacts a
surface of a wafer and supports 5 the wafer for stable and conti nuous
operation during a polishing process of the wafer. Planarization is one of

i nportant processes for processing wafers in the electronic industry for
obt ai ni ng surface fiatipRMembradb &5 Cien 0B Gcnhgich] IRAhiBBIAMparaplsocess can
nmeet strict flatness requirenments for wafers. Therefore, the surfaces of
wafers are generally polished first by a chem cal nechanical polishing
apparatus to 10 renove inpuBﬁﬂﬂ@gRQ P QfobdEiIN Ve Nent surface flatness
bef ore subsequent processes such as deposition of conductive,
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apparatus generally includes at | east one carrier which is utilized to
vacuum chuckoihiraf Spatadusbahpalek e thehibranep@hias i ngurpad cdndwhier supp@iport he
wafer to prevent it fromdisengaging fromthe carrier during the polishing
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pressure to the wafer during the I shing process so that the resultant

wafer can obtain surface with hi fl atness, ich.is. critical_in.the
subsequent proces@gg¥uzﬁ??e@i%ﬁé%ﬁE#ﬁ}gﬁg:%gmﬁ%ﬁ%t%% @80¢;€§C%%Ff%H“H@F
contacting the wafer allowing the carrier of the chenical nechanical
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fl exi bl e menbranes are generally in the formof circul ar disks nmade of
neopr ene, bpratssecanenneiefeichakinthe rgnopeenisedr ofalewsildrmiee, tle sirtacghdt
chemicals as well as excellent friction. A detailed operation procedure of
the carri er wafers aanveartilbnablighe nicaby neclantdamegehichipogsiappappiriss its

di scl osed in Tai wanese Patent Publication No. 373811 entitled "AIR

Tl GHTNERS N@%'ih‘@um Gl B Bbrain excellent surface flatmess before subsequent processes

such as deposition of conductive, semiconductive, or insulating layers. The chemical

mechanical polishing apparatus generally includes at least one carrier which is utilized to

vacuum chuck a wafer to be polished to a polishing pad and to support the wafer to

prevent it from disengaging from the carrier during the polishing process. In addition,

15 the carrier applies an even, appropriate, downward pressure to the wafer during the

polishing process so that the resultant wafer can obtain a surface with a high flatness,
which is critical in the subsequent processes.

A flexible membrane is mounted to the carrier for contacting the wafer,

allowing the carrier of the chemical mechanical polishing apparatus to vacuum chuck or

20 press against the wafer. Typical flexible membranes are generally in the form of circular

disks made of neoprene, because neoprene has the properties of resistance to oil and

chemicals as well as excellent friction. A detailed operation procedure of the carrier of

conventional chemical mechanical polishing apparatus is disclosed in Taiwanese Patent

Publication No. 373811 entitled “AIR TIGHTNESS MEASURING DEVICE FOR

25 WAFER HOLDER OF CHEMICAL MECHANICAL POLISHING APPARATUS”.



25 WAFER HOLDER OF CHEM CAL MECHANI CAL POLI SHI NG APPARATUS". Specifically,
the flexible nmenbrane is provided in the carrier and separates an interior
of the carrier into several airtight chanbers. Air is filled into or
exhausted out of each airtight chanber via at | east one duct to control
deformation of the flexible menbrane. When air is exhausted, the flexible
menbr ane erxes_quard to_vacuum chuck a wafer. 5 Wen air is filled, the
flexibl e mehdicaielly bs Ssxiblsmaapenne ¢ proxisisd i Hicrrariar Rad wapaat e u i NI Figh o4 ppl y
an appropriate, even pressure to the wafer during the polishing process.
However, théxeaars istd bdveprl alittighs chambdre Airdelfylledsiath neephanedf duwxitbiagh
menbrane. Specifically, during the polishing process of wafers, the

envi r onnment aiffgt cheémbd¢nde it Bxtr @reheord e@itsol Uoforihgorguihet fYexible pRdnitaidlg is
liable to be adversely affected by 10 unexpected inpurities. However, the
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environment during the pol i shing process. Specifically, partlcles generated
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the contact surface of the erX|bIe neng ane praqvi xcellent friction,
slip of waf #HSPHECHT FRPECRTLC. PEELREHAIC 19rl8e FFEed”WH% ghing PracRsis, reduced.

Thus, a need exists for a flexible nenbrane for a phenlcal nechanlcaL

pol i shi ng appar at Usweyeat teern pedside rablemsnirenbal widelyl ussdomeapiene Bwxdbldi ng
the wafer from slipping during the polishing process of the wafer. BRI EF
SUMVARY OF ikl bl NVYEBFdcOidaB§, duringshapstahimgqhpest bireafets, thecnpires@ntt mmyéat i on
to reduce environnental pollution and to avoid the wafer from sli pping

during poli ghicR@xRENAERERES, toTQh@@lhhlﬁ}!%t%foﬂﬂﬁn(m?s”hétﬂ@%ib@laﬂﬁe%é]}\’%tfeét@&by
present invention provides a novel | exi bl e frembrane for a chem cal

mechani ¢l 919&!:{'13@&%@gm?’f?tri)ﬁésatpf%ev-gnethglf?e&'ilm: fnembrane made of neoprene produces

farger pollution to the environment during the polishing process. Specifically, particles

generated during the polishing process due to friction of the flexible membrane made of

neoprene adversely affect the quality of polishing. Further, even though the contact

surface of the flexible membrane provides excellent friction, slip of wafers occurred in
15 actual practice. The yield is, thus, reduced.

Thus, a need exists for a flexible membrane for a chemical mechanical
polishing apparatus that can reduce environmental pollution while avoiding the wafer
from slipping during the polishing process of the wafer.

BRIEF SUMMARY OF THE INVENTION
20) [t is a main objective of the present invention to reduce environmental pollution
and to avoid the wafer from slipping during polishing processes.

To achieve afore-mentioned objective, the present invention provides a novel
tflexible membrane for a chemical mechanical polishing apparatus. The flexible
membrane is generally in the form of a circular disk made of silicone with high

25  cleanliness. The tlexible membrane includes a plane portion for contacting or pressing

against a wafer. The flexible membrane further includes a coupling portion extending
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menbrane is generally in the formof a circular disk made of silicone with
hi gh 25 cl eanli ness. The fl exible nmenbrane includes a plane portion for
contacting or pressing against a wafer. The flexible nenbrane further

i ncludes a coupling portion extending 2 upward fromthe plane portion.
Further, a layer of poly-para-xylylene is coated on a |ower side of the

pl ane portlon by vacuum micro coating to forma wafer contact surface. The
f1exi bl e nehpvadelron hadlaceruheon RVERE Dysr 68 websparawdty ys 1SuadaBA @roat he
waf ers polishing environnent and provides excellent friction to prevent

waf er s fr omover side ppilegplafeupdriier by timiuoonicac toxng ftadenf owatd chytattherthayer of
pol y- para-xylylene increases the erosion resistance and durability of the

f1exi bl e menbr aneThelhexibleai@fibrah® ¥ e tHel el inke RRMOIFBAWee dv@dr dolutibght thef t he
followi ng detailed description of illustrative enbodi nent of this invention
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FIG | shows a schemati cross sectional view o ane
accordlng to 5he pr vent
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mechani cal  polP$Hi ng' appara
f1 exi bl e menbr ane accordlng torthe R%ESEQL 15 [ |on FIG. 3 is a cross
sectional vi SRFTERSE HE GPUQT FisBsABRGAga 6@ﬂ6ﬁﬁ§ EPH@“ Phesent invention.
DETAI LED DESCRIPTION OF THE INVENTION FIG 1 shows a schematic view of a
carrier | for a chesrpeabnimezprinincwill beepnpoklestsi ny lahpaxt dhedollawvihg edeitdled
menbrane 3 according to the present invention is
description of illustrative embodiment of this invention described in connection with the
drawings,
10} DESCRIPTION OF THE DRAWINGS
FIG. 1 shows a schematic, cross sectional view of a tlexible membrane
according to the present invention mounted to a carrier for a chemical mechanical
polishing apparatus.
FIG. 2 is a perspective view of the flexible membrane according to the present
15 invention.
FIG. 3 is a cross sectional view of the flexible membrane according to the
present invention.
DETAILED DESCRIPTION OF THE INVENTION
FIG. 1 shows a schematic view of a carrier | for a chemical mechanical
20 polishing apparatus. A flexible membrane 3 according to the present invention is
mounted to carrier | for contacting a wafer 4 to be polished in a polishing process.
Carrier 1 includes a body 11 which is engaged with a rotating shaft 12 through a
quick-release coupler 13. An elastic member 111 is provided in an interior of body 11.
Flexible membrane 3 of the present invention is mounted in the interior of body 11 and

23 engaged in elastic member 111. During the pohishing process, body 11 of carrier ]

presses against a polishing pad 21 on a polishing table 2. A first airtight chamber 112 and

"
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mounted to carrier | for contacting a wafer 4 to be polished in a polishing
process. Carrier | includes a body I I which is engaged with a rotating
shaft 12 through a quick-release coupler 13. An elastic nmenber I | 1 is
provided in an interior of body 11. Flexible nmenbrane 3 of the present
invention is mounted in the interior of body 11 and 25 engaged in elastic
menber 111. During the PO|IShIng process, body 11 of carrier | presses

agai nst a potacend nigighghanbenl 13 avollsftednn atsatdedepvesa qdysi! @ﬁrﬂoﬂléﬂﬁﬂ eihinber
112 and 3 a second airtight chanber 113 are defined in a space between body
11 and pol i Zhundg spgedate byatldxibeparcatbecheby ahbexdadicemambbr dhe 3 @ind sttadtic
menber 111. A third airtight chanber 114 is defined by a coupling portion

131 of qui C&mn@leiea&emml:@rbyJaSGouElejypaﬂnonamﬂ oA quekilelcand cdf?&i?ell" b3& mpunt ed
bet ween coupling portion 131 and y 11. Afirst 5 duct 115 and a second
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comuni cati on wth secon alrtight ch i rd duct 71s1n
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body 11 of carrier is lifted due to upward pressure. Meanwhile, 10 wafer
4 to be pol Hssh’eﬂoﬁ]@“ﬁl“a‘éléﬂ WHB osaseer artichh¢hspein 1 Fext Bhisd nishr Hrie 153 in
Thereafter, flexible nenbrane 3 flexes upward to vacuum chuck wafer 4 by
pressure di fcemermicasionbeitiween diitight camtbes étbnd airtight chanbers 112 and 113
generated in body 11 while exhausting air via second duct 116. Then,
carrier | is novetuli® teQo$khingpraloyair ipahikd hirfight RAamBdr. 1 IMeXtexhaistedida
filled into first duct 115 such that a | ower portion 118 of 15 first duct
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3 to apply an even and appropriate pressure agalnst wafer 4. \Wen eit

carrier;ol o, PRk BOpARREERN Hadd'iReo 14BN $na VALE nekitie n{%%lt!ri& ﬂ'Thereafter,

flexible membrane 3 flexes upward to vacuum chuck wafer 4 by pressure difterence

between first and second airtight chambers 112 and 113 generated in body 11 while

exhausting air via second duct 116. Then, carrier 1 is moved to a position above

polishing pad 21. Next, air is filled into first duct 115 such that a lower portion 118 of

15 first duct 115 expands to press against flexible membrane 3, allowing flexible membrane

3 to apply an even and appropriate pressure against wafer 4, When either carrier 1 or
polishing table 2 1s rotated, wafer 4 is polished.

The present invention is characterized in the structure of flexible membrane 3.

Relerring 1o FIGS 1 to 3, flexible membrane 3 of the present invention is in the form of

20 a circular disk made of silicone with high cleanliness. Flexible membrane 3 includes a

plane portion 31 and a coupling portion 32 extending upward from plane portion 31. It is

noted that there are various types of chemical mechanical polishing apparatuses and

carriers. Although one embodiment of coupling portion 32 of flexible membrane 3 is

shown in the drawings, coupling portion 32 of flexible membrane 3 of the present

25 invention can include various outlines in response to different chemical mechanical

polishing apparatuses and carriers. By vacuum micro coating, at least one layer of
4



The present invention is characterized in the structure of flexible nenbrane
3. Referring to FIGS 1 to 3, flexible nenbrane 3 of the present invention
isin the formof 20 a circular disk nade of silicone with high

cl eanliness. Flexible nenbrane 3 includes a plane portion 31 and a coupling
portion 32 extending upward from plane portion 31. It is noted that there
are various types of chem cal nechani cal paqlishing apparatuses anﬂ} .
carriers. AAUhPaEHBHEN HFeaicsema tves sdpiof ﬁ&“E@P%IO@ I3of ihgxiblp gygnprane 3
menbrane 3 is shown in the drawi ngs, coupling portion 32 of flexible

menbr ane 3 of tht heepnegennti@btd fivent icortingalay¢mel. Udetimarlinous’ Jofpring megonitast
response to different chem cal nechanical polishing apparatuses and
carriers. ByurfaaeQUntaricondegoatvithg, sidd of wasi 4 oppoditayetheodthedside of wafer 4 to

pol y- para-xylylene is coated on a | ower side of plane portion 31 of flexible
nenbrane 3 ,0fofsh&.present invention to forma coating layer 33. Coating

| ayer 33 forns a contact surface 311 for contacting with a side of wafer 4
opposite:-to the af. ' fo wef er | LNGe,

strtace 311 of 11 oRrpiEhAE SRR Toshekflc REmBAE Sthe Brebt TR AR fk
silicone with . high cleanliness. has nore excellent friction, the wafer .slip
roblem i 1 ok HECEE PRy JEoties s Tae el Mtiudie St aUE pERIGha’
contact surface 311 with wafer 4. Further. poly-para-xylylene cqating | ayer
33 has excellF@ntisiingpereisds eb’ﬂm@it%tih&’w‘ghF@%@%tt%{ﬁ%ﬁe?mﬂf&§u"é$q€et1tliW/l@l yrafer
reduci ng the erosion of flexible menbrane 3 and increasing 10 durability of
fl exi bl e me#brartecr3 poBupdrivay e, cddtiegi bye fRnbsanecBerftoprpertiof i ¢rosione
material with high cleanliness causes |lower pollution to the polishing

envi r onment resikhauss, thiiheffaciietld ofludilfe thecdroShi b fIpLidRessmbsink CiRhEetkasihuS
since the invention disclosed herein may be enbodied in other specific
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material with high cleanliness causes lower pollution to the polishing environment, Thus,
the yield of the polishing process is increased.
Thus since the invention disclosed herein may be embodied in other specific
forms without departing from the spirit or general characteristics thereof, some of which
15 forms have been indicated, the embodiments described herein are to be considered in all
respects illusirative and not restrictive. The scope of the invention is to be indicated by
the appended claims, rather than by the foregoing description, and all changes which
come within the meaning and range of equivalency of the claims are intended 1o be

embraced therein.



15 fornms have been indicated, the enbodi nents described herein are to be
considered in all respects illustrative and not restrictive. The scope of
the invention is to be indicated by the appended clains, rather than by the
foregoi ng description, and all changes which cone within the neaning and
range of equival ency of the clains are intended to be enbraced therein. 20
5 CLAIMS 1. A flexible nenbrane for a chem cal nechani cal polishing
apparatus €bfip¥iSsi ng a pl ane portion and a coupling portion extending
upward fromthe plane portion, with the coupling portion of the flexible
menbr ane bei ng adaptedekibldencrelmgagddr tao chcroank insrchaficilheolidhénd aaparatus
mechani cal polishing apparatus, characterized in that: the flexible nenbrane
is made of &ichpiedCaWidR fir@6n h@€anddupBss podidd BkendeastipwaderrdAYEE phine

pol y-para-xylylene is coated on a | ower side of the flexible nmenbrane by

vacuum ni cr Dfﬁﬁ&t W0 {hga{oqlkemég R i§ACe tﬁ??ﬁ&ﬁﬁ’e I mGant %%H'E”le;ﬁnéﬂﬁoe’beto be

polished b e chemc ical po I ng appar at us. e flexible
nenbr ane fog(guqreniqu Qﬁggaﬂi%ql p%!ishug% gaﬁagatustas claimed in claim
1, with the"B9aE W' FAUHOTHRT e MG EHCA PPEVERE LB F the plane portion
of the flexible nmenbrane. 6
characterized in that:
the {lexible membrane is made of silicone with high cleanliness. and at least
one layer of poly-para-xylylene is coated on a lower side of the flexible membrane by
vacuum micro coating to form a surface adapted for contacting a wafer to be polished
by the chemical mechanical polishing apparatus.
2. The {lexible membrane for a chemical mechanical polishing apparatus as

claimed in claim 1, with the coating layer being formed on a lower side of the planc

portion of the flexible membrane,



