CARRI ER AND POLI SHI NG APPARATUS o BACKGROO @S +NYENTI ON

5 .~ 1.4 .Field of the Invention The present invention

rel ates to a carrier and a pol i shi ng appar at us capalgtpog pi cki ng up,
pressi ng, and rel.easing a wafer or other workpiece.

Description of the Related Art 10 FIL-17 is a sectional V|em10f a
carrier of the related = art. "A carrler 100 is conprised of a
housing 101, a carrier PSRl BRNANDt E HIN ARATGSEN surface of the
housi ng 101 -and havi ng a backi ng sheet 102 at its bottom surface, and
15 a retainer ring 104 attached to the outer peri phery of the bottoni-
surface of the carrier base'103 ' The carrier 100 is further forned
with a plurality of ' holes 106 passi ng through the backi ng sheet _
102 and carri ePHGRGR é@hﬂﬂ&ﬁ@g w th grooves 105 of the 20
housi ng 1015 at t heir upp , I it/inlet - comuni cating
with the grooves 105. @ﬁeﬁ@d%f %%g %Ef%htl e wafer Wnay be picked - up

by nmaking the ~  [Thei dptesént he.rarenﬂuﬂzesréﬂ)ﬁtasnewt lavecRELSEH! Garid ake.

At the ti. f | i shin t he negatjve pressure state inside 25 the ...
air holes 106 E§1$8P3§§6&4Bﬁ¥% éﬁbkvpeﬁ PASKiRG (W, bPressisgngande
waf er Wby 1 heredeastnghaswatds e&ab@atraworkﬁaebbsh' ng pad 111 of a |

rotating platen 110. Further, by supplyihg water at a predetermned
pressure into the alr Deﬁsréotioe ofhehpoReiaEédmarEr W can be rel eased
fromthe backi n he n.thi.s cagrier 100, however, since
t he nack: g'g)rface 9‘1?, ﬁ]e %fgrec\W‘(Of’@d' ¥bF—’r"a9,£ 3 Fagiraen pf t§epFés§§édby
a hard . car arén base 103, that is, ‘the so-called back side’ reference
system is adopted i-s not: 8053|ble to.obtain a desired-

carrler 100 is. comprised of a hous1ng 101 a carrier

'_base 103 attached to the bottom surface of the hou51ng 101

and hav1ng a backlng sheet 102 at 1ts bottom surface, andt

B 1§ a retalner rlng 104 attached to the outer perlphery of the:
| -3_bottom surface of the carrler base 103. _ :

- . The carrler 100 1s further formed w1th a plurallty orhf,: .
j.alr holes 106 passrng through the backlng sheet 102 anaf.eff.“
h,carrler base 103 and communlcatlng w1th grooves 105 of thef _

'2Q3uhou31ng 101 at thelr upper ends,.and an’ alr ex1t/1nletnf1f

':frcommunlcatlng with the grooves 105. ',_ R - .h :
| 'ff Due to. thls, the wafer W may be plcked up by maklng thehQZfoif
-._1ns1des of the air- holes 106 a negatlve pressure state Atuf:

;“ﬁfthe tlme of pollshlng, the negatlve pressure state lnslde_j:ﬁi?f
'Efthe a1r holes 106 1s released and thelwafer W pollshed whlleﬁy




- 2- preci sion when flattening the front surface of a wafer W
(bottom surface.in FIG 17). Therefore, as shown in FIG 18, a
carrier adopting a so-called front side reference system has been

devi sed. 5 A carrier 300 provides a ring-shaped projecting portion
302 at the outer peripheral portion of the Bottom surface of a carrier
base 301. By adheripg, a film305 having a . plurality of holes 305a to
the bottom sur fRESFHFLIMeWhen féﬁ&ﬁ:@@ﬂ-nggmtﬁmeoa;rﬁa@eeefuaevdﬂeﬂ)ew

303 is defined. (bdOron &1t | 304, i s adhered by a doubl e-sided
adhesi ve tgpe 3%8 at ﬁ eﬂ?ﬂ%erl pineral portion of the bottom

tsur I ﬁce of : he f |Thnré§f)216e, t hat shb#n 1%3 FItG {lﬁ$i o Qiafrrler %Hd;ﬁ:%ﬁ{&‘fg ng .
o the projec | n e to this configuration, i -
possible to pic u%‘oﬁﬁf 2§va?’eqle Welersnee mysten ihas deeen d&iélﬁgﬂ@ssure :
chamber 5 303 in @ daeq3ieVeoB ta n :
polishing, to return the nsi de oﬁéﬁe&%$es£s:§f1§ gﬂaﬁ% g&ecgengtpcorttﬁém

positive press® satatthemupert i paripkeral epoiibhl 6f the PbEESMGUrFice

waf er W agai nst_4 h |ishing pad 111 of the 20 rotating.platen 110 by the
“air in the presséurg %%gﬁﬁ &F %ﬂ% 361 Lt hPyuprharing | # :fg.%.m Wthéﬁlngt as

possible to supdlurality WaEerhdled PIESIEt @M t‘ﬁ%\lﬁoﬁiﬁ]e PQ‘FQC 509”3513[”?

chanber - 303 to rel ease the polished wafer
The carri er BOG’W%W IEQEtlml Mmmrdmnm@hﬁube‘mlammg dufdklerin

Wth this f@rrlp@r?% 5, woul.d _defo match the shape of
the back surface o &%éguﬁ hafhere &d'p }Pﬁe ea‘PPPeesﬁHiﬁElea@ecsﬁé’e -
waf er W was prd:aimj B98a amltlmemouter Fhdr IPBIRSSAN € or{lj]gﬁef(ﬁr eehét pM3%om
possi bl'e to polish the 30 surface of the wafer W? hi gh precision.

Since the air it r &surkhenafbén 3@@5esca“fh?cttols,. toheaoupsisdée ifomom
water W howsvaot Ao Be o Ay iecrind BB P00 Shhl Fed Ol ean
cont ami. nati on . Due to this configuration, 1t lS poss:.ble to pick up
' _15. : the wafer W by plac1ng the 1ns1de of the pressure chamber

' 303 1n a negatlve pressure state and, at ‘the time of

- pollshlng, to return the inside. of the pressure chamber 303

o to the pos:.tlve pressure state and polJ.sh the wafer W th.le.. :

. _' "pressz.ng the wafer W agalnst the pol:l.shlng pad 111 of the .
20 _-_rotatlng platen 110 by the air. 1n the pressure chamber 303 -
o 'through the £ilm 305. Further, J.t lS poss:Lble to supply

water at a predetermlned pressure 1nto the pressure chamber' e

. "_:303 to release the pollshed wafer W from the fJ.lm 305..

The carrler 300 shown 1n FIG.. 18, however, had the- .

25 i-"_follow:l.ng problem : Lo o :
2 WJ.th thJ.s carrler 300, the fJ.lm 305 would deform to?"
...I-.match the shape of the back surface of the wafer W Further,

"-f.'-':_'-'_the ent:Lre surface of the wafer W.wa '-.-.'_pressed by a unlform"_:-:-"

'_.-_-...alr-._pressure. Therefore, J.t was pos',glb]_e-j:to:'pollsh he'

contaminated




- 3- occurred. Further, the polishing solution entering between -

the retaingr ring 304 and the wafer Wwas dried by the air escapi ng
fromthe holes 305a resulting in abrasive becom ng af fi xed on the

i nner peripheral surface of the retainer ring 5 304. Therefore, clunps of
abrasive could peel off during pol i shBng and scratch the wafer W
SUWWARY OF THE | NVENTI ON ' An object of the present inventionis to
provi de a Wﬁréd-aﬁdlrﬁhqrshm@ aeddrshtiney \dmldtlmatdrﬂ:eﬂmrgil HEteeia on

10 polishing bIe reventio

cont ani nati on ?):frhegarraa&wt rqc,im '&1 Waker [h) %}@dt R% thy @de
according to aeszmpdciy dt‘froithehe homéQSBOSalfTélﬁmtﬂ'ii fh e dssi Wy Q)‘éhéonﬁrﬂ;
carri.er conpri Sﬁif%ﬂée a_carrier body. havin i ece holdin
pressure 15 dieri FRe iner m@m@raie@unfape PF the mnmgr hrdilney

of the carrger dy @-Lapab Ie Cct, t.he entir k surface
of a V\orkplsece:sl@g fl'uid passdge p%lr[l %% (a:b&gglve c&pli p?ﬂ]l 8%% zgt?"l’r"
provided in - poedishing and lsmi;atc&ﬂd:he wa@FTWli cating with the. pressure
chanber and by a pl %ﬁ@hﬁ;& 20 of hoI es pr ovided in the sheet and = .
comuni cating with NERHION and val ve portions provi ded _
near the hol es ah € e t Loskde of :
t he . pressure chanbteir}%lle;&fl %gsft?’i v?ﬁéeés}g%rgﬁygﬂggé?e andﬁ %n?ﬁbg

t he hol es when Cﬁﬁé?lﬁlre%%@rreobiﬁhﬁm appaxamgpavhiehpsesisle e High pretiation

Due to thisg co e} V\/nent Jdnside of the pressure chanber |s-.
nmade a negz?tlvggggéégh Q’ ate™ r]f jgce a afBalf ef Pre Voo cef plaskd

i n contact Wlthohltamihatﬁon or Hlama\g@ 2 REk! ek gqge:@ the insides of the L

plurality of 30 holes of the fluid passage portion becone negative _
pressure st at eda3ChdrVe &hdst pbimctkprecordingi tkednupspectuoffi dzhe

by __t he sheet. PEHEEH@ n.nW@ﬁEJ.bﬁe Eh%%%dl‘épp‘é%%‘iﬁeﬁce cgrrler comprlslng

a carrier body hav1ng a workplece holding- hole, a pressure:' -
- 15 :- chamber defJ.ned by a pllable sheet lald in the holdlng hole_' _
' _of ‘the carrier, body and capable of contactlng ‘the entire

back surface of a workplece, a fluJ.d passage portlon formed.'

-.._by : fluld path prov1ded '-,i.n- the carrler body and’ e

communlcatlng WJ.th the pressure chamber and by a Plurallty' = o

20  of holes prov1ded 1n the sheet and communlcatlng w1th the-" o
- _pressure chamber, and valve portlons prov1ded near the- holes._

of the sheets for clos.mg the holes when the 1ns:.de of the

- pressure chamber J.s a pos:.t:.ve pressure 1n state and open:l.ng-:---'. =

.\":-:'_the holes when the pressure chamber is a negatlve pressure'-

25'.;'3-' 1n state. s

‘Due- to thls conflguratlon, when the :Lnsz.de of the-.'_:_.:'_..-_ o

_'.';,;pressure chamber lS made a negatJ.ve pressure state 1n the\"_"'

. -.f'_.';'.,jstate w1th the workplece placed 1n contact Wlth the sheet‘_};,._
the valve portlons open, the 1ns:.des of _____:the plurallty of"'-:
'._:_::_'-*holes of the f1u1d passaqe portlon. become -negat1Ve pressuref:
_:tates as well, i Lo
y the _sheet._

‘and’ the Workplec > is pi

Further,____.__ len " th




pl aced on a platen and the inside of the pressure: chanber I's made a
positisve pressure, the valve portions clse.  Due

-4- to this, the pliable sheet: deforns nolding to the shape of

t he back surface of the workpiece and the entire back surface of the
wor kpi ece i s uniforn1y pressed by the  — %ressure of the fluid in the
pressure chanb% " Further, the valve portions are provided with
floats 8htPr16at thg Phiabipusheet| Heformst molgkags moe thieashepet @ f

make t he val vetﬁgrt Lt ol.es Due, to this
configuration, V\/nenbﬁ@];‘él %I gIl S flﬁfe%’ agrﬂp?‘ﬁgepraeré%uf:gech% b@

floats float Supfaceheoﬁalthe 1@10r0@f1'felcﬁns iepenAi EokM1 §PeHrd g ol
the fluid fl OV\§ Qut EL gi t he opened holes. to automati cal Ilfys ease
t he wor kpPEEESPFEnPEnEhenEipid in "the pPressurs whapberi.ons need onI y

be configused to cl egethis, I d S
chanbér i$ a negatjve 15 prgggu?%lgt%a%%o op%nﬁfﬂ‘élﬁ8$e§lﬁﬁ %E'PHES
i nsi'de of the Whichpfleatirep cimmbailuixd £ifddsid iive e pTEsB U cBamber to

Ther ef or e, ccording to an aspect of the invention,
t he val ve po§t ?@%S i\g@ ﬁgiﬂ°ﬁ§ ﬁPfggBFE EPaPEB§h§b§dhﬁé#§ers |

with one ends.attached te thesskeairilghratSild, e vmen" ahfll&%%e% hfé%fggsln

covering the hpl es of the sheet fromthe pressure
Due to this cohfBglRERIVIe wWhembere | hbedefbbathe floapr agsur ehehaghetei S

made a negati v r shaped nbers nove away from
the hol es of 't %Pgﬁil?a% %é}%é]% toépgﬁ)%éj%o%gg eSshangd \%%@nftlﬁédi fiPwWs entthe
pressure chdmh@ughs tiedeopeped t hoBe$r %U%%t%:?é&célhfy plr%'ltl(éaglgaptege

" menbers press affnst thg sheet and cl ose the holes.
particul ar, th"ég’f) RESTT et EMANHRe SherE- of the pI ate- . shaped nenbers are

rovi ded vmthfloat s |df| led in,the_pressure
Ehanber ﬂlﬁ%hﬁnbg%én | gﬁreggl %ﬁl #JIQ{H]%F §:°f FI]'BES the

the pressure cHakdRrwhahdhd datside odt the plﬁdsfsh@epbﬁbﬁber is 8"egdtive
rrenbers ”Pge Wséuxoénétaeteh%lnef tooo%%%ntthreehgcl)legswhen the inside of ‘the
_pressure chamber is. a pos:LtJ.ve pressure state Therefore,-
as one example, _ accordlng to an aspect of the 1nventlon, the
N valve port:.ons are formed by pllable plate shaped members |
':_w1th one ends attached to the - sheet in a state .with the
. 20 . other ends coverlng the holes of the sheet from the pressure.
__chamber51de._" P L 0 o
" Due to this conflguratlon, when the 1n51de. of the=

pressure chamber 1s made a negatlve pressure state,- the

plate- shaped members- nove away from the holes of the sheet e

2.5__-_.__and open the holes, whlle when the J.nsmle of ‘the pressure |
chamber 1s made a p051t1ve pressure state, the plat e-Shaped'_'_"-'f':';;:f- .
.:-:members press agalnst the sheet and close the holes_.

In partlcular, the pressure chamber :sz.des of the plate-:.f_'._':




As aresult, the fluid flows out from the holes and

-5- , automatically release the workpiece fromthe sheet.

Further, the sheet is conprised of n nunber of sheet menber s havi ng
pliability |am nated and adhered to each other; a plurality of valve
portions .are forned by a 5 plurality of-n@wmadhered portions provided
between an x (1. %errgA X < n)-th sheet nenber and an x+1-th sheet nenber
fromthe pPEsSmAticRAderededse dhe workpdlece zfrr@nccmmrlsimémf first

through hol es passi ug h et, menbers.

member and openi ng t@g rgﬁégénghtﬁar%t QT% %“P‘Fﬁo%g%h‘éfea BB*“PFEn?I%aﬁgleet
second t hr oughmlemubesscdrmuimg:ap]l.lilebllltyrr1 tantife teldean@Nddbdiried Ofot Bech
nonadher ed portlgns and passi ng through the n-th sheet nenber fromthe

x+1-th sheet fEibed . Plurality poé tvalve s pegiHions agiren, farmedt ey a
LS TR B SO i SR

second t hrough holes Is suc rom
the pressure cHaﬂb’ém)s-ltles&ﬂeledmglemblee andasth ex-er- 19 'H ¥t membedN & HoRE the

wor kpi ece is picked: UE ﬁ% suctiop by the n-th sheet - menber. Further,
when the pres8hF&5UtRa %’F‘bershﬁ a%déﬁ”e pedias v cosprised ofhgitsti d

ressure in thy s ’ r,to ress'
p rBugRSHbEes pa%'%%'ﬁ‘get os é:thréh Shiddt 3%2@ dfr%nﬁ 50 ¢RE

agai nst t he x+1-th sheet  nenber e nona i ons.
Further, by fiKrithg sheety aembetrheaqndesmemmﬁauberone hend pétti &f nthee

P oudn nate, fophthkebcHoPEhohs Af ?’%‘%ﬁédv\éﬁaquédgeeégéggn?tahgéas%éit

and the workpi eteh thewidthee éﬂaoﬁfr't%a%ﬁ’ {:ﬁee%@ﬁdhered ortPbest Bak
pol i shing apparatuses using the carriers: according - %e aspect s of

t he invention EéFSFBGtF’hﬁ%% the nith sm@n@@@@s@m thfe Khé-thveheetin
in their own pambhefi ght - Therefore, according to an aspect of the
i nventi on, - there is provided a polishing appar atus provided with a- '

r ot at abl e pl at en . aDgear toertho.a;pa:tdrﬁflcg‘urraﬁiﬁiﬂ NGvHeh atlsd apﬁessure chamber'
15 . is made a negatlve pressure state, “the flU.ld 1n the second”.
through holes is sucked out from the first through holes to
.the pressure chamber 51de through the nonadhered portlons-.'
and the workplece is plcked up by suct1on by the n—th sheet'_- |
- -member. Further, . - When - the pressure chamber .'LS made a ;
20 'pos:.tlve pressure, “the - flu1d pressure J.n the pressure-- |
f'_': chamber - causes ‘the x-th sheet member to press agalnst the'_-'
"-;”'__x+1 th sheet member and close the nonadhered portlons. S
_ FUrther, bY fllllng a fluld in the pressure chamber, the-.-'
o :\fluld in the pressure chamber will flow out to the wafer W ._ i
25 -:.':_:_'...'Slde through the f1rst through holes,. the nonadhered.
' _f'portlons,_ and the second through holes and the workplece:"}'.:_-.'
"'j._=w1ll be - automatlcally released. - f'." "




- 6 - hol di ng-a workpi ece on the platen, a fluid supply neans able .
to supply a fluid of a predeterm ned pressure to the carrier, and a
rotation driving nmeans for making the carrier rotate while pressing
against it, wherein the carrier 5 conprising: a carrier body having a

wor kpi ece hol ding hole; - a pressure chafber defined by a pliable sheet
laid in the hol di ng hol e of the carrier body and capabl e of contacting
the entire bacRhA Mg & Wprkpiecrpdrche plahend paﬂagd supplymgdn®able

f db fl 10, -and communj cati ng
wio[ Eet heyp?essuLﬂrdg Qﬁh&n&?gl E\’L'glqlo be £7 rrtﬁ;gﬂ tvalld’fe%oI’é?sSPGﬁ d\lé‘él |1-':th he

sheet and conmgsinxitémgand a mté]tidm D BETY MeaMATREE mARIn Y A1, s
prOV| ded near t he hgles of the sheets&#b:)r cl osing the ?l) @\% Jler%n

i nsi de of the ﬁ"é?éi?re h&BHPrEESAngosagainsthr ddsurwhenels 1sl1te1t e:aamier
t hes hol t
orate, S ORI A PEETE16E BUAT RETLA R or R L MRl e

state. Further, the val _-
with floats V\hlacrprfqamlrmp:hambaen‘ |deflirfdd e 4 nplheb s esheee - laJ.dCfl%.mt‘ffe to

‘make the val Vel J-on p 0 open the 20 hol es. Furt her,
the val ve porti %ﬁ"gt \sﬂ 8‘&1 g%ﬂ’}%%aﬁé?é{erobody ange capabiler ofr Goﬂ'mamtd.nlgy

pliable plate- th@pe@hmﬁ@ebg 0 e d to heet in a
state with the other end(szwcTg\li/he:r'flar?g‘;a t he ﬂoﬁ’ggkgigpﬁé sahee?&%‘aoﬁatsﬁgg

pressure 25 cReFBdOnsfgemed by a fliFd tadh, phepideduire tHe e idesa9f
brovi ded 0 wie ¢ POlRERERRRRGY (AFth J'ene CoEeasuL | FRARPRE! Ry dSure
chamber. 30 plurﬁllllﬂ:IyEb,f hbeeshpebvatieinenC 2hkl Ehele% SﬂﬁpEbEﬁQn(lca@_lng-
nunber of sheet ngngﬁespggs/sggepchgn?bertyarldarxrr‘arl?;[eepo?rtlons d
; prov:. ed near _
" the holes of the sheets for c1051ng the holes when thei_
| -1ns:Lde of the pressure chamber is a p051t1ve pressure 1n. :
15 . state and openlng the holes when the pressure chamber 1s a.,_ |
' negative pressure 1n state. ' _ |
Further, the valve portlons of the carrler are prov1ded_ -
_ w1th floats whlch float up. J.n a f1u1d filled J.n the pressure"' L
._chamber to make the valve portlons operate to open the
20  holes. - '
Further,_the valve ‘portions prov1ded at the sheet of..' .
-I_;_-_'the carrJ.er are formed by le.able plate—shaped members w1th-
_f,'_one ends attached to ‘the sheet 1n a state w:Lth the other .:' §
L .ends coverlng the holes of the sheet from the pressure:;--.'-:" o
K - 25 ._'-:chamber s:.de. : P _' R S
o Further, the pressure chamber s:Ldes of the plate shaped\'
."_members prov1ded at the sheet of the carrler are prov:.ded:'-j_":.-'_f‘?.'-
:--__f-:_.:;:wz.th floats whlch_float up 1n a fluld fllled in _the_pressure:"::..f'-?‘. ;
e Chamber.__,i SR SRR

Further, : the,-;.sheet of the carrler':.ls compr:l.sed of n
lnumber of sheet members hav1ng p11ab111ty lamlnated and'”'

adhered to each other. a plurallty of valve portlons are




adhered to each other; a plurality of valve portions are formed by a
pluralsity of nonahered portions provided between an x (1 [err] x <
n)-th sheet nenber and an x+1-th sheet

-7-. menber fromthe pressure chanber side; and the holes are
conprised of first through holes passing fh?ough t he sheet menbers up

to the x-th sheet nenber and opening to one end part of the nonadhered
portions and s@@@#&rtﬁ?@mgﬁﬂhblEgessureoahambeatHm@emtdndkth@thelesndre
arts of the n Ltions ssing throu the n-th sheet

: ERRERISEH of, iR 'ERwBR nB1Y Bsb1ng Ehrnaanrbe shoer

menber fromthe 1-th Shéet

THE DRAWNGS members uph¢oakbee xaitth %h@@lt R8s anlie8behstg #89one end
advantages 10 of the present invention will becone nore readily apparent

fromthe foll B\%\rﬁg oLydhs | nenadhegedppessiong pndf eveaand threu@bdhcr&a’ss

‘n which o comBhEEAtIpe R 0 SHOCk PR paridn k) OF oPoadiered

appar at us accopdrhgons anﬂlpassbnbOﬂhﬂﬁmgh(ﬁhé|ﬁ}ﬁHW§H§Et membe&nf%Bh!EHe
FIG 2is a seg;ioggl mghe structure. of a rotary =~ . drive

mechani sm €%ectional view of the structure of a 20

carrier; ER§EF4DE§cﬁ199&aﬁeek'&ﬁEVbﬁﬂ?9$ﬁ§ B o

FIG 5is a partiallﬁ enl arged sectional view 0 state of
attachment of the viheeabovei and other objé&tfs, Peautes| a8RdVa&¥anLhgas

lural ity q¢f 7 hemat I
Ui cw of 2801 | 2hi B3¢ ProgbhtoRnention wibl dhegee Bobe GoaniLy enbadentn:

FIGS. 8A to 8Dfnom Vilea's SHIMSWihd ChRERiGAlh 2of. pEéé@ﬁE%”BQeer?&&p’
potlshlng step ng transferri ng-out
é 1ments of the invention taken ‘in conjunctlon w1th the :

accompanylng draw1ngs, 1n which:
.FIG. 1l .is a partlally cutaway front view of a CMP-l' e

h 15 _apparatus accordlng to - a flrst embodlment of the present o
L 1nvent10n, ' ' ' )

~ FIG. 2. is a sectlonal v1ew of the structure of a rotary_:n
drlve mechanlsm,-_' .

_ : FIG._3 1s ‘a’ sectlonal v1ew of the structure of aiﬂ”
20-"carrier, - ' ' B '

FIG 4 1s a perspectlve v1ew of a valve portlon, '

FIG. 5 1s a; partlally enlarged sectlonal v1ew of the:': R

:'state of attachment of the valve portlon,_jff;z--: o
R FIG- 6 ls a plane v1ew of a plurallty Jof" valve‘_-___ o
.~ 25 Qﬁportlons,- Lo S i

FIG- 7 1s a schematlc overall v1ew of a lelshlngﬁtisffg

'-fisystem u51ng a CMP apparatus of a flrst embodlment,

ransferrlng-ln Step' P°115h1ng Step. and transferrlng-outf?f:ﬂ;

._ 30 f.ﬁ_.step of' a wafer, L S

FIG._9 ls a sectlonal v1ew of the state of the'hl:d
'stheet and soft backlng sheet moldlng agalnst the une'enn
'*jfof the wafer, 39 . : '

FIGS SA. to 8D are v1ews show1ng schematlcally' aﬁfl:fﬁ,ﬂ




30 step of a wafer; . FIG 9 is a sectional view of the state of
the hard : sheet and soft backing sheet 1ol di ng agai nst the unevenness
of the wafer; FIG 10 is a partial enlarged sectional view of the

- 8- essential portions of a CWP apparatus according to a second
enbodi nent of the present invention; -8 -FIG 11 is a parti al

enl arged sectional view of the essential portions of a CMP apparatus
according to a eSfientisd portddinewf ef CMEeapperahUm aveorddng to a second

FIG 12 is a plafedbifyof f‘l{h%:‘%ﬂ ) co.nd %g%o hol es and

nonadher ed portlons e partially enlarged

sectional views FmOvunglsha mtalor&i@fg@acgéealaﬁalpwa@ emetd
10 releasing t ' 14 is a sectional view o I'rs

modi fi cati on; essert i3y Paztions of @ CMP appanatumlacadmling dfo aethlrd -
second 5@%@%&% CQ;f H’e spres:e 16 | a sectional viewof a third |

nodi ficati on; a sec] i ¥ of the carrier of a

first related #IG. A&l is a planeFlv(iewl&;f SE2rSeChhaN@lec¥n@W tdfry
carrier of a S?thd re ed art. . DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS 20 aﬁFEFE¥¥£ﬁ? eLRsh RORGHONSHT the present invention will be

expl ai ned ‘bel ow wi t lrigef.ef 8ACE, L3¢ '&q-’edgg%'iﬁi1Yc§}&1arged(§é#§iﬁ'£§'d&%ﬂ)g

FIG 1 is a partially cutaway front vi appa
to a first enb&Homwdng otheheoperstnonds fonvepidking up, preAsisROW and

FIG 1, thig C %%B§h hgﬁe %a&%PV'ded W th a platen 110 having a

pollshlng pad atta surface, a carrier 1, a rotary drive

mechani sm 8 servingFas. 14 isha rs@&r:bn%rl' VB EYE 2 AN i YR D0 ;
serving as afluid . L ' o
FIG. 15. is a - sectional view of a second -
modlflcatlon, o _ _ | '
FIG. 16 1s a sectlonal v1ew of a third modlflcatlon,
15 o FIG 17 is a sectlonal view of the carrler of a flrst
a:related art, and

| FIG. 18 is a sectlonal view of a carrler of a second
related art. .
| | DESCRIPTION OF THE PREFERRED EMBODIMENTS :
_20_l;. Preferred embodlments of the present 1nvent1on will he
' _iexplalned below with reference to the draw1ngs
(Flrst Embodlment) _ _

FIG. 1 1s a partlally cutaway front v1ew of a CMP'E L
'E:_eEapparatus accordlng to a flrst embodlment of the present:*fh'l.
| 25fﬂ-1nventlon.3 L . '

- As shown 1n FIG 1, thls CMP apparatus is prov1ded.w1th....

Q;a platen 110 havxng a pollshlng pad 111 attached to 1tsziE;.

,3surface, a carrler 1, a rotary drlve mechanlsm 8 serv1ng as:-wi'-*=

pe-irkthe rotary dere means, and an alr pump 9 serv1ng as a fluld

The platen 110 1s de51gned to be drlven to rotate by?lﬁ{u




30 supply neans. ' The platen 110 is designed to be driven to

“rotate by . a main notor 112 di sposed inside the apparatus housing.
That is, a belt- 118 is wound around a pulley 114 attached to the main
not or 112 and a pulley 117 attached to :
-9 - an input shaft 116 of a transmi8ston 115. The platen 110 is
“attached to an output shaft 119 of the transm ssion 115. Due to

this, the rotaPPoHnBPttﬁEaﬁﬁlhlﬁu©5raIunamsmISSlOmrbh%rnlheuphat&ﬁuinnﬂﬂsey
117, the rotat he pul.| | on ed.in speed.b
transni ssi on l?gm'g%&eh to tgl‘rna%)san'ﬂut E%lt ttﬁ‘e'% L?t“; SRR l&ﬁ’d ltq‘%'

platen 110 is Doeatted this, pthdetretdtieth SPEethe main moto-lif‘eliQt 3lsy
drive nmechanism8 is ﬁ chani sm for makin the carrier 1 rotate while
pressing agai n&E2PEMEFGeAs too the pnlday ik h Lhe|Fokrtion eofdthenpuddegs.

h .
hs shown I FI G2, 1 nECEYEERSS Hb I eshrY e ey PESHRRIEENEy 135 apa

passing thr ougﬁr§n§yttltbadr tbodiheSZbuaputasthtpll&tSon afd ahe pl@ftleny 1Mot tisng
in the cylinde gte affixed to the outer side of the

pi ston rod 82. boRatea®at EUBrFQeFﬁF§1n69 S8PES-ing the air pressure |n the
cylinder body 81, itheSreessibieive HakRa dﬁfémpé HOn nH3a i sm %{‘h -
ce of *t he

down |ntegrall¥ with the piston 83 and adjust 20 e pressi ng
carrier he carrier 1 rotate whlle pre551ng agalnst 1t and is

10 | prov1ded w1th a cyllnder 80 and a motor 84. _
FIG. 2 is a sectional view of the rotary drive
mechanism 8. '
As shown in FIG. 2 the cyllnder 80 is comprised of a
piston rod 82 pa551ng through a cyllnder body 81 and a
'_15 - piston 83 air-tightly fitting in thetcylinder body 81 in a
state affixed to the. outer side of the plston rod 82 .
| - Due to: thls,-by adjustlng the air. pressure in the
'cyllnder body 81, it is p0551b1e to make the plston rod 82. o
i move up and down 1ntegrally with the plston 83 and ad]ust '
20 lthe pre551ng force on the carrier 1. .
On the other hand, the motor 84 is linked with the
“piston rod 82 of the. cyllnder 80 ‘That 15, a gear 85 of the
";shaft of - the motor 84 is. engaged with a gear 87 attachedﬁ‘fz
| "through a bearlng 86 at the upper portlon of the piston rod-d-.
~.;H2$ ;*82 The upper ‘end of the cyllndrlcal 1nner rod 89 is afflxedid .
= doto a support member 88 afflxed to the upper surface of thei"s:i-:
.fgear 87 | __. R o _ :
'. Due to thls, when the motor 84 1s drlven,_the rotatlond. R
| :._.__ijls transmltted to the" 1nner rod 89 through the gears 85" andh!fff;hf
.'1H}§qd;87 and the support member 88 and the 1nner rod 89 rotates;?b;fp?
i ffat a predetermlned speed 1n the plston rod 82 | P

The carrler 1 1s structured to be able to rotate 1n ai

'fﬂState ”here the Wafer Woon the pollshlng pad 111" of ‘the

"fplaten 110 1s held and_ls_attached to the lower end portlon*fm




On the other hand, the notor 84 is linked with the pi ston rod 82 of
the cylinder 80. That is, a gear 85 of the shaft of the notor 84 is
engaged with a gear 87 attached t hrough a bearing 86 at the upper _
portion of the piston rod 25 82. The upper end of the cylindrical inner
rod 89 is affixed to a support nmenber 8® affixed to the upper surface
of the gear Due to this, when the notor 84 is driven,
the rotation °f|§?QJR%ﬁ§ﬁQtRQﬁt&?~the i nner rod 89 through the gears 85

and 30 87 and the )PO§ t i nner r.od 89 _rotiates
a predetermn ned spee r1the plston ré¥%E Pfels"B% thﬁhigtgfﬁtﬁ? f; ghe
structured to loardiles ﬂo rotate in a state where the wafer Won the

polishing pad 111 of .t he :PIaten 110 is held and is attached to the
| ower end portion The carrier 1 is provided with a carrigy -body 2,oﬁ

the piston god G223 i, e I & f ru
t he carri gri% slsure chambg# 3 ara r§l|d<631ra Cﬁis@%@oy\é ‘-{% hggtgép
2, a 5 pressmlelr@H-a-rtb’eDfSValuadpartiomsl Parsagpauirdllon pkovided 1n51de

plurality of vakve portiaons e _specially provided inside t he
pressure chanb%b ﬂ%essure éﬁaﬁ# grrier body 2 .is conprised of a housing
10, ' a carrier lage dabpriand Bod%t 8i Y ddmPridedlBs a hoJé‘ﬁxéloﬂé' ng 10
has a rotatable connecting nmenber

carr1er base 11, and a retainer ring 12.
10 | o The housing 10 has a rotatable connectlng member 10a
_at its center portion. The lower end portion of the plston-
rod 82 is connected to this connectlng member 10a. Further,
thls housing 10 has an internal gear 10b at the bottom side
of the-conneCting-member 10a. The internal gear 10b engages
_15 w1th an external gear 89a formed at the lower end 51de of
| the inner rod 89 pa551ng through a center hole of the'..
connectlng member . 10a. _ ' _ |
Due to thls, ‘when the 1nner ‘rod’ 89 rotates by belng
_ drlven by the motor 84, the rotatlonal force of the motorf
"20,. 84 is transmltted to the hou51ng 10 by the engagement of the
‘internal gear 10b and the external gear 89%a. .
The carrier base 11 is. afflxed by screws la to.the[
bottom surface of the housing 10. . o |
~ The- retalner rlng 12'is: attached to’ the bottom 51de off' =
f'ﬂ;25l::the outer perlpheral portion of the carrler base 11.
o e Spec1f1cally, a depre551on llc of the same w1dth .as the.fiufgfl
tf;getalner r1ng’12 is cut 1nto the bottom surface of the outerhﬁttfhn
_ ’::fperlpheral portlon of the carrler base 11 The retalner rlng.lfn__.€
y:f,_iilz is afflxed by screws 1b ln a state w1th the top part ofﬁnifd?f
":i30 tfthe retalner ring 12 f1t 1nto the depre551on 11c An O-rlng;d:ﬂ
Z;l”i;lld 1s f1t between the retalner ring 12, and the carrler basei T;ﬁ fﬁ
"5511 S0 as to. hold the" alr—tlght state. j}.ﬁ'*' S

B Due tO thlsr.a wafer holdlng hole S 1s deflned at the'_t.-:-'j
'fﬁln81de of the retalner rlng 12.,_5f ' B .




[ enter’ portion. The | ower end portion of the pi ston rod 82 is
2onneztgd to tﬁis connecti ng nenber 10a. Further, this housing 10 has
an internal gear 10b at the bottom side of the connecting nmenber 1ga.
The internal gear 10b engages 15 wth an exteynal gear 89a forned at t e
| ower end side of - the inner rod 89 p§§5|ng through a center hole o

he inner rod
t he connecti ng nbe Due to this, when t
89 rotates by bei ng'I'EE p(fﬁs\fé'ﬁeoycpﬁé‘bﬁ"ﬁt of 84S tdrfinedtikihalthfeor sbeett

the motor 20 Shbporteanys laned the Eh%—h%g%&“%h%%thohhgﬁ%%%?%E”%ﬁ § hgi
I nternal gear 18b and the ext ernal gear e carrie |

is affixed by 8, ang the softh dackingusheet df9.t he housi ng 10.

he aquter
The retainer ring 1 |s c to.the otton1 .de o 25 't
peri pheral portion g th%g%grglg oFEEE f% is aftixed eSHEeYS 1f te the

3l 1c boft tole ssxfacy @i e (E@rrier 8486 Ne1 §hNY 12aks QY¥bah
?ﬁgrggf{821surfac of t e .outer perlgneral portion o? t he carrlera%

he
11. The retai néP Hggholding helgs £i fear ?1§OHGW¢hEbmafeI Fr.ate with t |
t art of 30 the ai [T t @ _the depr 11c. An O-ring
128 Ps fit between Eﬁggreﬁgﬁn%r F1 g géga% tRe & 5§¥¥P ‘id%g SUPPPrERTas
to hold the ai bodyghd sifftixed bylscrewaﬂid(tdftﬁh %Eyﬁéﬁrsﬁpfgbggogotﬁe
f d at nsi de_of the retainer ring
%ﬁedgreggurg Egﬁﬁgf bgse gl'déhifﬁﬁ?ﬁﬂg%rkﬁ %ﬁ%ﬁ?g Pllahufﬁgvtg??GBaand
backi ng sheet 190 LRePIIeEuitied "8 Sino, shaBE%arthd T thd "Sytet et c

backi ng sheet 19. The sheet suppo s a
to theg 5 bot PBKLigRf afetbe dhapbragmelShase 11 in a state arranged

| f I t Thi s sheet
;Bpltogret 2?' fg”?shgoﬁpﬁ. Sielérﬁo e?%pp];bret%‘?‘; *ne’ B8} backimoethest sk earelc
- to the bottom banfledetogether in tharstgteDasenline sndkarbhacm 15 having
pliability, ang an

- The outer peripheral portion of the upper hard sheet
15 18 is affixed alr-tlghtly to the bottom surface of the edge
'~ ring 16. ' o _ | _
- Due to this,'a.preSSure chanber 3 is deflned'between”_
. the hard sheet 18- and the sheet: supporter 13. When the soft
backlng sheet 19 contacts the wafer W, the hard sheet 18 and. -
ﬂ20 ,the soft backing sheet 19 flex moldlng agalnst ‘the warplng,
l undulatlon, etc. of the wafer w. _
The fluid passage portlon 4 1s comprlsed of a fluld

,:path formed 1n the carrler ‘base 11 and sheet supporter 13

*.and a plurallty of holes 17 formed in the hard sheet 18 and _.,l_ii

:25;;ithe soft backlng sheet 19,

-Spec1f1cally, shallow grooves 1lla are cut 1nto theff

pjbottom surface of the carrler base 1. At the center of therﬂ,

.f-grooves 11a is formed an a1r ex1t/1nlet 11b for ex1t andﬁfjﬂjif*

vwﬁffentry of air of -a later mentloned alr pump 9. Furtherpnaflf:ﬂf.

':j:_30};=plurallty of alr holes 14a are formed in the supporter body,7' |

14 These a1r holes 14a communlcate w1th the a1r ex1t/1nletlh”"

._-_'i_‘_illb through the groovas 11a..-_-= In thls way, a flU.ld path
jfcommunlcatlng w1th the pressure chamber 3 1s comprlsed by'

”igfthe air holes 14a, the grooves lla, and the alr ex1t/1nlet




10 edge ring 16 forned in a ring shape along the outer edge portion
of the di aphragm 15. The hard sheet 18 and the soft backi ng sheet
19 are bonded together in the state with the hard sheet 18 at the
top. The outer peripheral portion of the upper hard sheet 15 18 is affi xed
air-tightly to the bottom surface of the-ed@e- ring 16. Due
to this, a pressure chanber 3 is defined between the hard sheet 18 and
the sheet suppéiPer FuFthemsn ameOsping lle hscl«ﬁntg athetie 18utopdachs the
wafer W the h et 118 e soft b sheet 19 flex mol di ng

i ?E%%g 113 n%dea‘tz‘?q’a’n tn?e“t Alrfigh] %é# drelyeen the ca:rﬁéer

agai nst the wa

flui d passage baBE|bh dndstheﬂsupp6¥té¥ bbdy !Mdls hePélahd(H ghe
carrier base 11 and shiet supporter 13 a plurality o es 1
forned in the H&PAVERe 9-318Saﬁé'el'9ntteldef§@mt lbadmnggtgheae mtslde

he car et base 110ArHER8tRE BAngr 4R noTb], 13 pass, BRFGSE, hhl Rard

the carrier base 11. At the center

exit/inlet 11bSheete3(8tanddthe seht rb'aaimg sH¥fet? 19968 EBRLLAREH Al {1 PHNP
‘hol'es 14a are forned in the supporter

9. Further ﬁg 9; I|t of air
body ThéSe hBP thzoughnthechressirr chamber. éxltllnlet
11b thr ough the gropMesydide ﬂ(ﬂ:ﬁf&r?s \ga% Bgr&ghgh c% %rp%n&]ré% af Jc_?ﬁéng

with the pressure chanmber 3 i's conpris
grooves 1la, aﬁhethelaﬁrléX|t/|nlet

- 12 - 11b. i%he& an Q-ri g %1e is.fit at the outside of the :
grooves 1%a wher eby the" art i Sﬁfﬁé’ CHILWELAWPE & Fadive Port10@a§e FiGand

t he supporter Hoily é4paﬁtb&lﬂya@ﬁlaréedn§éé€16ﬂ§%ﬂv1ﬁwgsﬂﬁ¥fﬁ ﬁe %Eate_

pr event ed fron1#eak|n to the outsid e ot o
hol es 17 pass ?hr3bgRCrRENEapd 2 valyesportdoand,t lamds HIG baﬁ:kimgasﬂaﬁ@hew :

and communi catg;j &t s p. throu h_the_pressure chanmber 3.
The val ve portions areap%%%?ghikyorfogégvﬁgp%h l%?%s? the holes 17.

10 ' FIG 4 is & palvpepbirtdow Sy afs aslv&llr\/ellﬁ)OFﬁ'.Gon 43, iH G pliable
15 | plate shaped.member formed by a plastic etc. and 1s prov1dedh
'w1th a notch 50 across 1ts w1dthw1se dlrectlon
' Spec1f1cally, the valve portlon 5 1s d1v1ded lnto an
_openlng/c1051ng portlon 51 and an attaching portlon 52 by
| . this notch 50. The size of the openlng/c1051ng portion 51
20 _-1s set to be larger than the opening of a hole 17 of the o
' l:hard sheet 18 and the soft backing sheet 19. _
- Such a valve portlon 5, as shown in FIG. 5 and’ FIG.l6,
is placed on the hard sheet 18 w1th the notch 50 side down_'h'
| o in a state with the open1ng/c1051ng portion 51 coverlng the
_:'25-- openlng of a hole 17. The attachlng portlon 52 is attached;::"
'hto the hard sheet 18- by an adhe51ve.' _', L
| - Slnce the valve portlon 5 is prov1ded w1th the notch-dl
: r:50;~:and;f therefore __the | connectlng : portlon -of_V“theh'uhffi?
| L"f;open1ng/clos1ng portlon 51 and the attachlng portlon.szfp;L;_z
ff3p_—fbecomes thlnner, when the 1n51de of the pressure chamber 3;F;l?d-?
B ':ibecomes a negatlve pressure state,, the openlng/c1051ngél;': f:;
_rpportlon 51 w111 bend at the notch 50 to ‘open the hole 17 asffffif.?
-.;4shown by the broken llnes 1n FIG.,S Further,iwhen the?lﬂ;

';f1n51de of the pressure chamber 3 becomes a p051t1ve;?




5is a partially enlarged sectional view show ng the state of
attachment .of a valve portion 5, and FIG 6 is a pl ane view of a
plurality of valve portions 5. A val ve portion 5, as shown in FIG
4, is a pliable 15 pl ate-shaped nenber forned by a plastic etc. and is
provi ded with a notch 50 across its wi dt3hwi se direction.

Specifically, the valve portion 5 is divided into an openi ng/ cl osi ng
portion 51 andPARS§E&ehithg poening/slasing potr‘ftlmnn@tlchuﬂﬂ. bEh @ reisme redd

the opening/ cl ggbRg kO 0 tg.be | e he openi ng of
L hor e 17 o Oy AyeRfsROEORadl Shadt® 131ed Q1BRe Tkt hoT S b i §hown By
Such a val ve pthei snlid dinelsawn in FIG 5 and FIG 6, is placed on the

hard sheet 18 with Rotch 50 si de down in a state with the -
openi ng/ cl osi ng por Poﬁ §1°LB%Er Pﬁ&dt'héh%alé'p@ﬁmﬁg Soshgwipli®s FAG.THe and

attachi ng spor #rgn QZJ_gsaaaé@f@gq\, ¢ éfn?"he nglrtszh%%eta %ﬁ*e%gp%%g%%'r\ée

Since the valve portion 5 iIs provide
therefore thénteothecabaye ]pnes:sune o]ﬁambéhe3 to nelemithe drsideg gForhieOn

51 and the at%gﬁg nd poi;lamgn 5§ ecqones thinner, when the inside of
the pressure c prg ¢ FEc nﬂspgsﬁgéé{'ﬁ PEeSPETeUPE SUGKS aigndnside
openi ng/ cl 0si NGf thePBrds¥iurRl Wh n t t | e
17 as shown by thg)r br oken Ilnglgblgﬁ % gu%%ﬁr}?%% elle %.r?%)lfld]e Qﬁ tE?l Si

of the pressBF%SSBﬁﬁn%iimb%rtﬁa@onegatanolsresmere Spec1f1cally, an air

- 13 - 10 PRESSU h tlon 51 é essured
agai nst the hargééhggt %SQP%I%%I@(??@@W ‘W&g(ﬁﬁ b f"ﬁe bgkng
| i nes. in QMIGhe ot has handfrdie and pielBEthﬁhOM‘t' nlﬂg" thend S
FIG 2 is a devige,which su plles air of a desired pressure : mtotﬁe

above pressure® ’éﬁgﬁt’é#‘e‘é H) ngfkethrecprgias basenadl. pressure chanber 3'_

a positive pressurenggesu of re _char
to make the inside of the e ﬂ’%’?‘%@%‘?’g s glti’% né’gatl e ObFés: &Pél of

Speci fically, Blre afMP apparatus of this embodiment.

de

.15 ' FIG. 7 is a schematic overall view of a pollshlng
system us:.ng a CMP apparatus of this embodiment. FIGS. 8A
to 8D are Views schematlcally show1ng a transferrlng-rn
step, pollshlng step, and transferrlng out step of the wafer :

.. Therefore, '_ in FIGS. 8A to 8C, the housing 10, carrier |

- 20 base '11', retalner r1ng 12, and sheet supporter 13 are.

- omitted and only the carrler ‘body 2, pressure chamber 3, a
-_valve portJ.on 5, hard sheet 18, soft backing sheet_19, a - o
-hole 17, and wafer W are shown. ' -

.' _ - In FIG. 7, when transferrlng an. unpollshed wafer W on-

25 ___a transferrlng-ln table 61 to the platen 110 of the CMP '.

s apparatus, the overall assembly of the carrler 1, cyllnder o

80, and motor 84 is moved dlrectly above the transferrlng-ln:. |

. ‘table 61 as shown by the dot chaln llne, then the carrler R

. 1 is made to descend by the cyl:Lnder 80 , : o
- 30 o Next, as. shown by FIG 8A, the alr pump 9 shown 1n FIG o

L “._31 and FIG. 2 1s drlven to- suck a1r at the p01nt of tJ.me when :f.' i E_

._5__:"'the wafer W contacts the soft backlng sheet 19

Due. tO thls, the pressure chamber 3 becomes a negatlve |

:_ _.:._:'-__.;-l..pressure state and the open1ng/clos:.ng Portlon 51 o f the




10 hose 90 is inserted through the inner rod 89 and as shown in FIG
3 has ,a front end portion fit into the air - exit/inlet 11b of the
carrier base 11. Next, an explanation will be given of the
operation of - the CMP apparatus of this enbodi nent. 15 FIG 7 is
a schematic overall view of a polishing - l4system using a CMP appar at us of
this enbodinent. FIGS. 8A to 8D are views schematically showi ng a
transferring-i ¥alve pogpiopobi bendg 'sdJeq»peantihe riaobé ek 7i iy autrestlit ofaitrhe

ﬁf erret ai \r/l\(lerT;‘:qﬁngfd%z(?ihgngl gﬁ(ip S@pt ho%lth%omaifteé"d W;' i$ z%ket%ﬁ

carrier body 2agaisstutheckaftebagking she‘ét'tl VS RMrduyh Thddsishest 18,
soft backi ng sheet 19, a hol e 17, and wafer W are shown. In

FIG 7, when transf&Pr ithd sarstatel |thedcaﬁréﬁrv\llorlszana@ettensﬂ.eer bwgnhe

table 61 ta th ;3 0 t rall_,asse
of the Cal’?jl er%l’f1 Ejl%rlL éﬁ %he agggw lﬁo?%%%g?e%?eﬁt)% gctaﬁ?vz?og\?’g
the transferri pgajtlen 110t alfl thé1CHMB sparabys) hehslottiedatartide, 1 tiemaldee
carrier 1is ggde tq descend hy the cylinder 80. 30 Next, as

shown by FI G &R deReeRd by e 9:Y§H6’H¢1i §OFnatil the wafer|Wcontacts ithen
to suck air fb'l@.slﬂc:?.hﬁt pafd tlI‘TJ ﬁ@n the t%f@ &s V%ﬁgﬁ%gfrit égégﬁstc’ftthe

backi ng sheet e pressure econes

negative ppeddshdngt mad é.lid blye aopmeldleg/etrlmsxieag predsiony Forafet he
- 14 - val ve pgrtlo ope the hole 1 As a result, air

inside thehole 17 P¥EE I%Xd ﬁteﬁﬁge fae‘rr‘W"'i“g’ utRedriven £oisvop lhe
soft backing sheet ahd tsgrﬁi&khif‘eff*@hethe air hose é@ tﬁréué\i}attﬁe %id

carrier 1 is mude to rise by the 5 cylinder 80. The wafer
transferred di Path yohbdhe thtuid passage morbftonhe!l CiRtappthat psestshgre

Lo Sor s Ehe CRBERE 5, nhsSSREEN LSl I O T Wl 105 MY
pol i shing pad dfl thn;e PprEsxinter chante pr 8S Hak@medy GE. pé@ltlve p§lé'sbﬁbey in -
thereafterlsthe 6aliltre pajrqg 9thleS géé}'xfggt/glgggggy portion 51 - of the valve
portion 5 1s_pressed. agalnst the ‘hard sheet 18 to close the
'_ hole 17. As a result, as shown in FIG. 9, the hard sheet 18
‘and soft backlng sheet 19 deform moldlng against  the
-une_venness of the back surface of the wafer W and a uniform
20 ‘air pr_essure- P_.is'applied to substantially the-entire upper .
, surface of' thewafer W. In this sta.te, the motors. 84' and 112 |
are dr:.ven to make the carrier 1 and the platen 110 rotate' '
" while supplyJ.ng a not shown pollshlng solution, whereby the
| surface of the wafer- is flattened by a high precision by the -
. 25 'polJ.shJ.ng pad 111 _ : : _
o o At this tlme, 51nce the hole 17 pa551ng through the
':hard sheet 18 and the soft backlng sheet 19 1s closed by the
."..valve portlon 5, ,the compressed air in the pressure chamber .. |
| 3 w1ll not. escape from the hole 17 to the wafer W side. |
30 Therefore, there w1ll be no 1eak contamlnatlon of the wafer.._
:'.::'.::-.W and the s1tuatlon where the pollshlng solutlon enterlng.:.-.._:'.'_'. N
: '_'-;:f;___.between the retalner rJ.ng 12 and the edge rJ.ng 16 drles and'*.:;j-
abras:.ves Sthk between the retalner r:Lng 12 and edge rlng":
16 w1ll not occur.__ - R ' '




air and sends air fromthe air hose 90 through the fluid pat h of the
fluid.passage portion 4 into the pressure chanber 3. This being done,
as shown in FIG 8B, the inside of the pressure chanber 3 becones a
positive pressure in 15 state and the openlng/cI03|ng portion 51 of the
val ve portion 5 is pressed against tfe 1fard sheet 18 to cl ose the
hole 17. As a resulé1f as shown in FIG_ 9, the hard sheet 18 and soft
backing sheet 19 d&f&FM nbhei ARovageehishingestep mm@i@dﬁ atsh e hbank
surface of thejwafkeg, nd u [ Mgl re l,ed_t
substantially the entY$g ugggrahEngl% agg oPQeﬁéﬁ%afgﬁam%e?ﬁ tﬁFs ?gﬁtg
the notors 84 Aggative preasordr istartd andkithd heaxpier eI isamddbheoplkakan

110 rotate t shown polishing solution, whereby the
surface of the ma? hoiggPﬁtggﬁeHa%FraWhpghSHF@&P§roﬁsb§h9W§ bysthgoktiwehi ng

pad. 111. 5 dot dNairhi $ihk skhge the e ugh, t
hard sheet 18 and thealsoftlba(rzrﬁilrhgFgﬁeet—h19{:']I|21se (ﬁ:hose ég?ﬁwig QL\r/gal ggen

portion 5, thet&aRgfessed directlyhabovessihe tranﬂﬁﬁrrlngébutltanbé €gcape
fromthe hole sid 30 _Therefore, there will be no |eak
cont ani nati on %ﬁlE%bEQaFﬂ@LS f¥%fan§hﬁh8a§FtﬁﬁtFoﬁsmﬂégé tRedpEreBfi nghe
sol ution enterfegcent be! werh ddwriét al nes tBppdd ard e 508 'L P9t 1fe
dries and abr S|ves stick between the retainer ring 12 and edge ring

16 will not ocHhf the wafer -W is positioned very cld$e- to the
After thel@bovgrgﬁgfgpfgg ﬁ% bEQ”E eted as shown i-n FIG 8C, the
i nside of the pressure ch % 'S ma negative pressure state-and

the carrier 1 is naﬂe thlslsaate, highephésﬁmﬂ@ abe val Qupplesued i eRe AS
shown by the t <§§3@@ chain line in FIG _7, the entire assenbly is then
transferred dlregt?ﬁ PhEssLRs FBARPRE- JutThiibeigy done, sihtebthe

Lg(ra”a?;tirl st gfgﬁﬁgdp@flﬂhiﬁeEW%Pm?%% h-g}% L sheet ﬁ%cgg'lcﬂfv\s:heghe
posi ti oned Vee?gecrm 1g @f the gbeetrsmsp@rtemgl.-hutast ablown62n - FIG. 8D, -
15 the center portions of the hard sheet 18 and the soft
backlng sheet 19 bulge out to create a gap G between the
soft backlng sheet 13 and the back surface.
Next, water A 1s ejected into the gap G, whereupon they
- wafer W is released from the soft backing sheet 19 .and
20 placed on the transferrlng-out table 62, whereby the
' transferrlng—out step of the wafer W is completed.
(Second Embodlment)
: FIG. 10 is a partlally"enlarg'ed s'ectional. view of .the':' |
essentlal portlons of a CMP apparatus accordlng to a second
'25 ”sembodlment of the present 1nventlon '
Thls embodlment differs. from.the above flrst embodlment S
*1n the p01nt that the release operatlon of the wafer W 1sk.-
-1:automat1cally performed _ - _ L :
Spec1f1cally,_ as shown 1n FIG.; 10, a float 53 1373..

:_30 N attached to the upper surface of the openlng/c1051ng'portlon

?:N51 of each of the valve portlons 5. Thls float 53 is; formedf;'ifuﬁf

n;;by a materlal hav1ng a smaller spec1f1c graV1ty than even?ya T

"iwater,-such as’ polystyrene foam

Due to thlS conflguratlon, by'plac1ng the 1n51de of thed §



In this state, high pressure air is supplied to the I nsi de of the
pressure chanber 3. This being done, since the out er peri pheral
portion of the hard sheet 18 sticks to the edge ring 16 of the sheet
supporter 13, as shown in FIG 8D, 15 the center portions of the hard
sheet 18 and the soft backi ng sheet 19 lfuisge out to create a gap G

bet ween t he soft backi ng sheet 19 and the back surface. Next ,
water A is ej e EFSUHS cthﬁ@%ﬁép SGinvpacregpbive Ipressunmfsiatil ior pelsdaied
fromthe soft RaedsudeShaglelo n the transferring-out
table 62, whereby the tr%glfsz&rlgnégé}bcle P the® F@rt i yalve
conpl et ed. portiongsséctindpknkodpnentpress the wafdiGw 1@'1118:}1%;308&5' ahly
enl arged secti Q

f t tial t f CwWP t
according to a gg%’&rf&erva%%ger?ﬂgd sﬁiﬁﬂe si*e; t1{*&?;%?éél?gﬁﬂ\?@ﬁgamveappgaegguﬁ
Thi mbodi s f h

i s enbodisrenktditif ams tﬁf@"ﬂf&%@f’é’v&%éf ?@t’dt}{@n_éof.eta-l P% ﬁié}%ﬁgf?'hs&

that the rel ease operation of the wafer
Specifical ly, the Yabas W ispGsitibnedavekpatldse ito e airhasFedriagibat

upper surface ng/cl osin ortion 51 of each of the valve
portions 5. Thleé ?‘Poa lhl VYR ort tigns 2 nerlenrml andvrhgsa thal heles

specific gravity. tmﬁrwaa(v@ﬂ 1s lig iggeh &¥a

Due to this conI: gurat i on, splpe%?:llng tlhe6| %E?f?é%éﬁ%é M&m?' in this

- 16 - e5€ur e“d’f%b erllnﬁSnéjiatoﬁetheessamBe spatre ionspasi hirge
pressure gfpat ey [ n Qr t he .val portions 5
to pick up or p%gggb?h{gﬂ%\gf@r ?/é hgﬂ'll lﬁf?ﬁﬁ up to t\[i‘reaﬁéIPQPFtﬁg BG@Y

step, by rel eaéﬂnglﬁbeamelgataslesrmmswetheSbrgk@ﬁelllﬂet he FRSSW &, CPA er
3 at the point_of the wafer Wis positioned very closé

the transferrl%BeB%JFg?CWnS1{13bP@r@2°n§he‘5]vaﬂf/etb©rVﬂéﬁs Pamtions aﬁndw::lbse
this o stape e pon oot Rl 90 A58 SRLR LNERUESE 1T BE TR credulE,
i ght er than wiB@rwatpasyini kthef Iparassupret chahbesuBp@ilar £ out through
15 .the holes 17 to the wafer W side and the wafer W will
- automatically be released from the soft backlng sheet 18,

whereby the labor 1nvolved in the release operatlon can be |

saved. '

The rest of the configuration and the mode of operation
20 and advantag®ous effects are s:.mJ.lar to those of the first

.embodlment explained above, so explanatlons thereof w1ll be
 omitted.

(Third Embodiment) | .

| | FIG. 11 is a partlally enlarged sectlonal view of the
.3_25 ' essentlal portlons of a CMP apparatus accordlng to a thlrd

- embodlment of the present invention. _
- This embodlment d:.ffers from the flrst and second
-'.__embodlments 1n the p01nt of forming the valve portlons
| -___,._utllJ.zJ.ng the gap between the hard sheet 18 and the. soft-' -
~__.-f.30."~_back1ng sheet 19 and w1thout us:.ng any spec1al valve

' port:.ons 5 such as 1n the fJ.rst and second embodlments. i

That is, the above embodlments were structured w1th the-"_ |

S entlre bottom surface of the hard sheet 18 and the entJ.re

':..'_top surface of the - soft backlng sheet 19 adhered together_.'



14 side and, as shown by the broken line in FIG 10, the

openi ng/ clposing portions 51 of the valve portions 5 w | ' bend at the
not ches 50 and open the holes 17. As a result, the water in the
pressure chanber 3 will flow out through 15 the holes 17 to the wafer W
side and the wafer Wwil | automati cal by be rel eased fromthe soft
backi ng sheet 19, - whereby the | abor involved in the rel ease operation
can be saPé’d an adhesivethdn ehisf embodimenityurhewevennd nomedhededof

operation apd J%S%aﬁt AR R L LRl v 985 ]prgu%ldlt %%?:%Je%fn ttgxi% E\F gt

enbodi nment exp ai ned above, so explanations théreo
(Third Enbodi mshegt 18 and theFlsttlbaJcSclatgp&hTeleitl I .enl arged secti onal

view of the 25 essggg ﬁﬁrportlons of a CWMP apparatus according to a third
enbodi ment of the prEEERETI N GDNL’ passing striad abyip e FRIgh dEReePETAr om

the first ®d gagamrd 18 an@’bggfﬁerbéclk{hc%h% Qint %Qf lfl%é“aﬁg e Soﬁé“:’go

portions utilizing the gap between t eet
backi ng sheet eml_pgdanen\nast laget nalsivspd ari;nstsmm‘:,l as vghhoven in FEGLt 1@nas5

h the Ly d d _embadi the ab
anhod ment s el et BEPYABA0 o PAGS OF Flzat FBroyePoRPLsst 378 DRSPABS

hard sheet 18 shstoligh @hd Meard shé€e 38 haee cfa‘m:&d}ﬁc%fﬁln&;%ﬁl@goﬁge%hd19
adher ed toget her

adhesive. In tRPStekbbahfesnd pPavkier FifonadhanddriG. b’b)rtoﬁ)rasnbnwdhlered

adhesi ve ar d t he.sof t backi
sheet | \1/9 1 BoE‘EEgﬁ Pﬁgb\@%%gshdl;ﬁbps%}hghgﬁ%lgﬁ? RTS8 Hﬁﬁcf“ﬁénﬂaf“'&tgg
sheet 18 and sthe babkrngnsheairtl 9 ldfte drdl thertbnyeric. enrbadhanenss QQ?
not used. Inste%d as showpn in FIG 12 as wel |, provision is nmade o

first through R&I &€ Apnadhened Poth?%UBhaPﬁeHﬁﬁﬁi&gmﬁth§ghn§he soft
communi cat i ng Bhbnlﬁaesﬁggt 1g9_part (right end part in FIG 11 and FIG 12)
of a nonadhered 10 portion D and second through holes 17b comuni cati ng
with ©~ the other EAGSpal3A(iefli3Ccadeppattial By @nlllrgedl deldBichdl views

15 showing the operations for picking up, pressing, .and
releasing a wafer. - | |
" When the inside of the pressure chamber 3 is plaCedhin'.
a negative pressure state, as shown by FIG. 13A,_'the
'nonadhered.portions D.open_and the air in the second through
20 holes 17b is sucked through the nonadhered portions D and
the first through holes 17a to'the pressure chamber 3 side. _
Due to this,'the not shown wafer W is picked up bY.suction'= -
by ‘the second through holes 17b in the. negatlve pressure..
'state . _ : y : : :

25 When the wafer W is pressed against the'poliShingﬂpad7:"
111, then the 1n31de of the pressure chamber 3 is. returned.f
-fito a p051t1ve pressure state, as shown in FIG..13B, the'_

;snonadhered portlons D are closed by the pre351ng force 1n"£:h
o ﬂ;the pressure chamber 3 and the path from the flrst through |
,e-g30 i holes 17a to the second through holes 17b are closed Due

- to thls, the not shown wafer W is: unlformly pressed by their;ﬁlg'

zf'alr 1n51de ‘the pressure chamber 3. _ - o
After the- pollshlng 1s flnlshed, the same procedure isifh{i.

-ﬂ_fffollowed as shown in FIG. 13A; to plck up the wafer W by_ﬁfb?”w



of the nonadher ed portion D and passing through the soft backi ng sheet

19. . . FIGS. 13A to 13C are partially enlarged sectional views 15
showing the operations for picking up, pressing, and rel easing a
waf er . When the inside of the pressure chanber 3 is placed in
a negative pressure state, as shown by ~R&= 13A the nonadher ed

portions D open and. the air in the second through 20 holes 17b is sucked
t hrough t he norfdtH etp"(ﬁ"t TGS dnd then waseri ist filhledglhnhbhespﬂésslhﬁe

the pressure Chﬂ{meﬁ:ﬁl% v DUbs t t wafer Wis
pi cked up by suction by etrheeb second&firougrn *ﬂf? Obf; t‘ﬁ%t‘?\’égh’h%e
pressure stidirst dhrough hatless thrae viafwesded Iﬁlé)rr&&%@ﬁé’d Sériiéns D.

pol i shi ng pad 1 hen_i he ‘i S|de of the pressure chanber 3 is
retur ned t JUE é%)’sr' & Bﬁ@s’gﬁ ersinthe ponacharedpertionssD fhew out

nonadher ed $or tihaesagh m %'e@:%"ﬂél %ﬁﬁgﬁp%«éiﬁgng% oﬁgeth%?%mfo rE\(P(=::Vgpres§ure

chanber 3 and the path fromthe first
t hrough hol es I"?b“é%ee dosi'é’dE V@f@r W im adncanaﬂ:hﬂah‘m sDywsa@f er Wi's

uniformy pressed by aég) r g the pressure chanber 3.
After the polishing | s iRy ?‘F\‘é°§ Hed pFBcEhtFe eppodimendy,| siaceasthe

shown in FI G II:aAVteo gmmﬂidlm tdvee V\Qciﬁﬂed/VQ{ the n?n?dhgr gtﬁ'roélssm]l)r eof

- 18 - p genralselt t hen

chanber 3, vvhe %’ﬁy axd shegk 1R and sast ba@eln\gitsiueet\ 191e it is fdos¥ible
through hales téa fudtaess A r%g]? ort ons o.this, the
water in the nonadhered portlodnég Iet(;)‘%vﬂ% Ff%uﬁﬂdt ﬁ?s&@éﬁdotfhr%h
hol es 17b to t R&odgctshown waf er W si de and the wafer Wis
automatically releaﬁ. Inthls way, according to this

d. .
enbodi ment, since thgle restof \Fé’ep&%%rarté%anédtby node ruﬁlaa@lee:raedon
portions D of and adb@nhéf;éoﬁ%e%tff%%téngrﬁo%ﬁmgﬁ(a@ 12 Tho o%e 1 t&e Elrst

possible 10 to further reduce the nunb parts and
product . and second embodlment explained above, sO explanatlons_

15 thereof w1ll be omitted.

Note that ‘the present invention is not limited to the
above’ embodlments and include varlous modifications. and-
changes within the scope of the gist of the invention.

 For example, in the above embodlments, air was used as

20 the fluid, but it is also ‘possible to use a fluid such as

.loil and press uniformly agalnst the_wafer W by o0il pressure
etc. _ |

Further, in. the above embodiments,’ as the ,pllable,u

. 'sheet, a double—layer structure sheet comprlsed of the hard
,25 - sheet 18 ‘and the soft backlng sheet 19 was used, but as.
' ;_shown in FIG. 14, it 1s also p0551b1e to arrange elther of

:the hard sheet 18 or soft backlng sheet 19 at the bottom -

: surface of the edge ring 16 and - afflx the outer perlpheral'f
| .:-portlon of the upper surface of the hard _sheet 18 or soft
'3QH_hback1ng sheet 19 alr-tlghtly to- the edge rlng 16 and attach

}the valve portlons 5 to the upper surface of the hard sheet'l'f.

'_ '__:18 or’ soft backlng sheet 19. S
' Further, as: shown in FIG. 15 the hard sheet 18 and ‘the

""'Soft backlng sheet 19 may be adhered together by an



The rest of the configuration and the node of operation and

advant ageous effects are simlar to those of the first and second
embodi nent expl ai ned above, so explanations 15 thereof will be onitted.
Note that the present invention is not limted to the above

enbodi ments and i ncl ude various nodificatiléhs and changes within the
scope of the gist of the invention. For exanple, in the above
embodi nent s, dintemmedisde shedr fheudhiia auoukilé-ssiddeh grifwssive tapaise
a fluid such as

d ifo h
pressure & the Shted" $ éera P\othﬁg%%é: g’rﬂtgﬁgﬁu\i\%lg%acﬁsg?o@

pliable shegid shetwhie EéiYEffﬁkéaChhlEetibﬁelgCQSD’th%e‘édlje thiendarel. 25
sheet 18 and the soft backing sheet 19 was used ut as shown in FIG

14, it is al sdThosbiBl ecagear ddhgéseiabee @Dsslblﬁetﬁarﬁroghéet qlg'ofwaléoft

backi ng sheet p]qn atodhe Peht i I'Qhap S#}]J"gh%ﬁgrt o %qc%% slGir?‘ghdI jtﬁ(18

t he outer periphera portion ot ace of har

or soft 30 baakithe sheetmdfiate-shgst!g9n td Ebemetige ﬂomu@r@@cb@fttmts
t he val ve portlons 5 to the upper surface of the hard sheet 18 or soft

backi ng sheet Dighown in therfhiwd embodimsitin FIG 15, the hard sheet 18
and the soft b shee b

- 19 - i nterme aters'hg'glt ‘EQS as adg'qggl e-’si éggﬂ‘%ﬁ%%%ectapeer
and the outer 330«&so|abrfalnepbbty1 dlheoishebe spppor’serfhﬁe mdrd heheet hey darsdheet
18 be affjxed ai t he,  edge n this case I S also
possi bl e i@ rstﬂﬁtdé)a%g‘tlé%aﬁﬁg o?‘g gl'ﬁ's{ dfr@tlﬁeoghﬁﬁl%r% ?\#15‘8 %I}Bi%

lines in FIG #2use the Tsh%e’t“%ﬁb%‘i‘t@&:elghﬁﬁd 89st on f ol éi'@rf'@f‘a@f'eﬂ@é‘ -
portions D shown in the third-enbodi nent Further, in the

above enbodl néfrﬁ]satﬁdn@ﬁr shave hailfer 18, attash ddie ﬁmtbyshm shkeand -
supporter ﬁ?‘édﬁo%*te% Hnd ekl 150Lh Qﬁ‘%k{ré‘ Shéa?trfng Pytedtad £1.0d

course also p055| e ot
- the pressure chamber 3.

15 Further, as a modlfication of the carrier of the
related art shown in FIG 18, there is one of the structure
~ shown in FIG. 16 _ _
.This carrier was structured_with-a pressure'plate'460
having a backing sheet affixed to a film 305 adhered to the -
20 outer peripheral portion of the bottom surface of a carrier
hase 301 and with a retaiher ring 304 attached to the outer
'periphery of this pressure plate 400.
| With such'a structure of a carrier, however,;it”is
extremely d1ff1cult to remove the wafer W from the backlng
25 sheet of the pressure plate 400 after pollshlng.
_ Accordlngly, as shown in thls figure, it is p0551ble
to structure this to be able to automatically release the
"wafer W by attachlng valve portions 5 with floats 53 to the .
- film 305 and formlng'holes 400a communlcatlng'w1th the holeS-"
- 30 :'305a in the pressure plate 400 and backlng sheet

Further, 1n the f:Lrst and second embodlments, the valve"

portlons 5 were formed by rectangular plate~shaped members _ SRR

-'_'as shown in: FIG 4, but these are not limited to these

'_j-'.shapes They may be made various shapes, such as. polyhedrons"" o



to use the sheet supporter 13 and, as in the carrier of the related art
shown in FIG 18, attach the hard sheet 18 and t he soft backi ng sheet
19 to the retainer ring 12 to define t he pressure chanber 3. 15
Further, as a nodification of the carrier of the related art shown in
FIG 18, there is one of the structure = 2@hown in FIG 16. Thi s
carrier was structured with a pressure plate 400 havi ng a backi ng sheet
affixed to a famdh ddskadhecedany tam Leyobave Ddﬂﬁbﬁé&ﬂY[xﬁuﬁthﬁﬁﬁ the

ot om sur 2y 8LeRef 40 papt 8% 52 pPRLANELT e’ B pehe i are

Wth such a stfugkibhEe Oind @ggylglexhomever it is extrenely difficult
to renove the wafer Wfromthe backing 25 sheet of the pressure plate 400
after polishing. BAs explained Ahays, 1ra§e§|aeh RECOKAd NG §ar Ehejgspacts

possi bl e tQeS ct to o] t I I
waf er W by att(gghft%é vﬂlli‘\seeﬁépyb |orslgg E‘ih Fggt gﬁg%rfeg {Dﬁet?J aﬁ:?e mg‘g’b%
and form ng hotkam¥éPa i mmadiecati ngos\ittlvé hepﬂ‘tiﬂsa&e’so sti3Yeq i bhehevalve

pressure plate 400, and backi ng sheet ther, in the flrst nd
second enbodi MRRF§10RHeCIaEGe the;R*%#Q%% %hQ%FedFSPﬁEG Bp L

pl at e- shaped nEHQﬁéSof théskgééi?"‘@urf‘agébe%%@“&o{'ﬁﬁf@ reaﬁat thé”éﬁ@f‘réo

t hese shapes.” They may vari| ous apes suc as pol yhedr ons

- 20 - anhadkskurfaoeloﬁgthe mmmwpnaae;ﬂseﬂnjfaqmlyapremsedthﬁ the
not ches 5 need not be pro | f, the terials are exi pl easy
flex. 1o PRES ﬁkﬁFagﬁegh %&Blgnlﬁe € PI&ECH & ﬁqupﬁqﬂa %S%%cgm%s of

the invention, poS§kiBte td dd18idvs iy prde S1RS P shingCBENBRE §8rfREe a
positive pressure state, ‘the valve portions close, the gllable sheet

deforns nol di ngftehe Heorkpiesrhy grking Faek courisseadd phatedr kptate, Uand
the entire  hcRAEKSBUECACHOlidie iy Kphooeshs, BBl LONMoN HESSEEh LY Lhe 10

pressure of the in'the pressure chahber
achi eve hi gh prvatirei porpabhsharne efloskd, stthfe&ee is noOfléahe.glmrdbeE]ﬁe byr

maki ng theshargkegtggg %hﬁagnf&g&fuéierkressure chamber to the workpiece
side. Therefore, there is the superlor advantageous effect
that it is p0551b1e to prevent leak contamination of the
workpiece or damage to the workplece due to sticking- of
abra51ves. '

20 Further, accordihg to the aspects of the inventicn,'
since the velve portions are formed by pliable plateQShaped
members with one.ends.attached to the sheet in a state with
other ends covering_the holes of the sheet from the pressure
.chamber side, the structure of the valve portions becomes

25 simpler and as a result it 1s p0551b1e to reduce the number_'
of parts and the cost of the product. _

Further, according to the'aspects of the inventicn,'
since the wcrkpiece .can. he automatically released from thei'
- sheet, it. is posszble to save the labor 1nvolved in the
30 i.release operation. . | o |
_' Further, accordlng to the aspects of the 1nventlon, the-_;
" valve portions are formed by nonadhered portlons prov1ded_',
rbetween.an x-th sheet member and an x+1-th sheet member from_j:'ﬁ

. the pressure chamber s1de. Namely, the_sheet_ls comprlsedg



that state. Further, at the tinme of polishing, since the val ve portions
are cl-osed, there is no | eakage of 'the air 15 or other fluid fromthe

pressure chanber to the workpiece side. Therefore, there is the
superi or advant ageous effect that it is possible to prevent |eak
contam nation of the wor kpi ece or darmad@d to the workpiece due to

sticking of rasives. 20 Further, according to the aspects of
the invention, off 2‘1’%’8%%9% shaske nsBbersnhauingipt ikl bityliainated and
pl ate-shaped adh@Eeerto Waddh 08EhERUS 52 t in.a state
with ‘other ends covering the holés a'lo1t’n‘lt Equh etéﬁﬁé%{%?%epﬁf&gﬁfeare
chanber side, fReMedr ubYurae oflurad iyl vefpaidnadise et o tions| R dead

as aresult ity sihl educe. .t he nunber of parts and the cost
of the product _bef:w@%ﬁ bR ’Euift‘érx <a8&6ng Ageet member ARd ampxhlitdh sheet

invention, 5 nembee tHBLoMOriHd €G- hRE @HEE&E% ic r sed .fromthe
sheet, it is possible to save thgﬁi abor involve Iiri ngj{' %' 38i‘r?é:leﬁgjél§es are
oper ati on. compripgd: pér fixstotbirayghohohesappssingothtbaghnthst sBBett he

val ve portionspamBelQr §8d+RY ngdher e rtions provided bet ween an
x-th sheet nenber gng gﬁ Egltg% ghgg’t sﬁ'&%e?‘eﬁgﬁﬁ and ppenipgs &gy enehander
side. Nanely, Ph#tsifettlies mompdheedd portions and second th '

- 21 - of n er. of sheet nenbers having pliability a]r:r?lrll%ltle o%lﬁ

numb >
adhered to eachCBPRHBFCALIRF MLt \Ehe obther pndt bemtsarcf thefnonedhbyed

pluralityilof ngaadh d rd 4 (e \VA etween an X err] x <
n)-th sheet meﬁber gﬁg %ﬁgxérlé)%ﬁngh@ﬁ&?% R ert\ﬁaf?‘gﬁtt W&%F&sgﬁ%’@ the
chanber side.¥*¥hghhsheetamember.cdireseteyf ifti rid pdyoushe heb esupagsing
through the shegh o Hgn%%rgﬁ up go the x-th sheet nenber and opening to
one end - part-orct haSn fier 84 BaFESoRRdakBeseedhdofhEbaghradiet .
communi cating wwth the other end parts of the nonadhered 10 portions and
passi ng through the n-th sheet nenber fromthe x+1-th sheet nenber.
Therefore, it is possible to further - reduce the nunber of parts and the
cost of the product. : o :




- 22 - What 1S tiained I S: 1. A carrier conpri si ng:

a carrl ' wor kpi ece hol ding hole; 5 ‘a pressure chanber
defi ned I“ﬁﬁmﬂl ” et laid in t he hol ding hole of said carrier
body and+capa s« contacting the entire back surface of a workpiece;
a f|UId passage portion fornmed by a fluid 22t provided in said carrier

body and comruni cating with said 10 pressure chanber and by a plurality of
hol es provi dedWhat tixe claimédeisand comruni cating with the pressure
chanber; and - valve portions provided near the holes of the sheets
for closing the holes when the inside of said pressure chanmber is a

positive pressure |p.stqgecgﬂglgge@bﬁgriggnéS hol es when said pressure
chanber is a negative pressure.in st at 2. Acarrier as set

forth in claimi1, vm@,czermemblody having @owrbmeeeehgldwaeb%mh floats

val ve 20 Bortions bffaratts chumben dnbfate b a brisHIE Ehell TRIS BRC

forth in claintHe WA@Yy Shbde ofvalaiel peakrirdes abedforamil kyppblabl ef
pl at e- shaped nenbers with one ends attached to the sheet in a state

with the cﬁ¢Rﬁa%#k%gc%@%r$%§1¥ﬁebﬁ@ke§u6faﬁﬁe°§héeWoFkEh?Fﬁe pressure
25 chanber side. | e clLai n
. orFluid %@% ﬁrtﬁt%ns te . man‘%e L ﬂéld""ﬂ@a@h

sai d pressure 6% at e- shape rs ar
prOV|ded\Mtf]prmmddedhinhsahdatauplem mdaynahd|¢dmmhnxnat1ngawdtbreasdre

chanber ' rie set forth.,in c
o ehectl: s REsssuTe AAheh anshPYof RHEELiERtt Boley pibNiEleh inofPery
| ami nated and gbef eghd OcSRkln 2ERL NG with the ﬁéﬂéﬁkét ¥hehb¥gl VE&nBOr ti ons

are formed by a plurality of nonadhered portions provided bet ween an ‘x -
(1 [err] x < n)-th valve portions prov1ded near the holes of the sheets
for closing the holes when the inside of said pressure
‘chamber is a”positive pressure in state and opening the
15 holes when said pressure chamber is a negative pressure in .
state. o |
2. A carrier_as set forth in claim 1, wherein said
valve portions are provided_with floats which float up_in_
ra fluid filled in said pressure chahber to make said valve
20 portiens operate to open the holes. '

. 3. A carrier as set forth in claim 1, wherein said
valve pertions are formed by pliable plate-shaped members
‘with bne_ends_attached_to the sheet in a state with the
'ether ends.covering the holes of the sheet from the pressure

25 _'chaﬁber side. d ._ . | |
q. A carrier as set_forth in claim 3, wherein_said |
pressure chamber Sides of the plate- shaped members areb
: prov1ded w1th floats which float up in a fluid f111ed in r.
-~ said pressure chamber. .
30 ﬂf-: 5. A carrler as set forth 1n clalm 1, whereln - _
| f o sald sheet is comprlsed of n number of sheet membersﬁ:
"f“hav1ng pllablllty 1am1nated and adhered to .each other; .
a plurallty'of valve portlons are formed.by a pluralltyr":.

of nonadhered portlons prov1ded between an x (1 < x < n) -th -



- 23 - sheet nmenber and an x+1-th sheet nenber from said.pressure
chanher side; and- the holes are conprised of first through holes -
passi ng t hrough the sheet nembers up to the x-th sheet menber and 5
openi Hmlﬂulu‘um& “)ﬂlt of the nonadhered portions and - second through
holes th the other end pars3s- of the nonadhered portions
and passi g %hrough the n-th sheet nenber fraoamthe x+1-th sheet nenber.
6. A polishi rs@eepzpmembex phal iathe ck-rli-tth sheettamenber] Erau atedd] prressuYeer
capabl e of rotg E%E &%Istate hol ding a wor kpi ece on the platen, a
fluid supply supplying a fluid of. a predeterm ned

pressure to the th%ahbu%% aéedcémﬁfiééaoafdﬁfw&ﬁmmfrwlémlﬁarrsltdge
carrier rotate pressing agal nst It, sai d carrier 15

conpri si ng: through d;hearsh@t butgbetm/m@ o woh&pketh Bbegitngemhier and

pressure anber_defined b abl e _sheet Jaid in the of
sai d carrlcg SER A% E%p&éfae At)ﬁé cBﬁFEctqtﬁ thé' r{%acgh 1ed ngtgggx fgg{e&of
a wor kpi ece; %efddiidj tmaa@aehaQespebﬁmaﬁléawﬁ With theistpet hendrpastded
in said carrier body and conmmunicating with the pressure chanber and by

a pl ur al i ©f ctheonedaghewrede PRt iors sABA pmflé&ﬂnm%gh nghe nfhn

sai d pressure or.$,i.0 v 't he hol es of
the sheets for %rélaegﬁlanbtaeﬁ:d %megth\% }Iﬂt @ %1% [ nS| “the pressure
chanber is a positié.e pregsolshing app&ﬁéﬁusnpropwedgmlm rmlmsta/mnesal d

pressure chamber is a negative pressure in sta
pol i shi ngt@p pé’r]@(‘iﬁé"aé SACHGL CaRRdeioh 6—'°tatl%e‘r‘b|"’h A \}f}ﬂ%félng a

por ti ons of t A QeI S ecREOopIdedn bh Asid | 951 ¥ inent! QoL d o

fluid filled |n pressure chafber to ma e val ve portions
operate to openmﬁﬁ#ylng holééuld of a @redetpmmnshdngpappauaﬁustas the
forth in cIa|n16 wher ei n ortions %rOVIdEd at ﬁhe sheet of -
sai d arrier, and a ro 2t 1on vl g'means or making the carrier

rotate while pressing against it, said carrier
15 comprising: ' | | '

a carrier body having a workplece holdlng hole; a
pressure chamber deflned by a pllable sheet laid in the
holding hole of said carrier:body and capable of contacting
the entire back surface of. a workpiece; a fluid passage

20 . portion formed by a fluid path provided in said carrier
body and communicating with the pressure chamber and by a
plurality of holes provided in the sheet and communlcatlng
with sald.pressure chamber; and valve portions prov1ded.near
the holes of the sheets for c1051ng the holes when the

25  inside of.the'pressure chamber is a positive pressure in
State and opening the holes when said pressure chamber is

.-a negative pressure in state.
7. A pollshlng apparatus as’ set forth in claim 6,
- wherein sald valve portlons of the carrier are prov1ded.w1th
30 floats whlch float up in a flu1d fllled in said pressure
'nchamber to make the valve portlons operate to open the
iholes. - ' | '
8;' A pollshlng apparatus as set forth in clalm 6,

_swhereln said valve portlons prov1ded at the sheet of Sald



- ' - carrier are forned by pliable plate-shaped members with one
e’1 wm E "he sheet in-a state with the other ends covering the
hokeSe Ofy fromthe pressure chanber "side. 5 9. A

pol i shing apparafus as set forth in claims, wherein the pressure
chanber sides of the plate-shaped mem¥é s provi ded at the sheet of said
carrier are provided with floats which float up in a fluid filled in

the pressure carmieanisere fo@med by pdiabdepplateéersiyappparemberasviidh gngt h

in claimb®, er.ein said shee f | [ i Qnpr of
n nunber of encg]]e Eetarfg}ﬁ)%r? hERF nﬁhﬁ?ga *I gt ?égggn ﬁg%éd%glr?d%a égedﬁfsg
each other; l1%overing tHaIlEb1éy 6f ¥akvehpet! fedm ahe presxliny chamber
plurality of nonadhered portions provided between an x (1 [err] x <

n)-th sheedidfenber and an x+1-th sheet member fromsaid pressure

chanber sigde; and S riSe | - r es
passi ng 20g throughg't he %h%é?fﬁg%‘grggégrggﬂghg%%% s#t’afé?ﬁrr%ﬁb?riqalﬁgoé'
openi ng to oneslexkepar tthef phessonaditiabepor §ides @l the SeEliretdhamerdh
hol es communi cating with the other énd parts . of the nonadhered \pfé%ons
and passing t RS RFQided at heshrebhat rFohf (FRFSHEE (FF S IRFR er.

25 with floats which float up in a fluid filled in the pressure
chamber.
10 10. A polishing apparatus as set forth in claim 6,
wherein . |

said sheet of said carrier is comprised of n number of
sheet  members having pliability laminated and adhered to
each other; _

15 ' a plurality of valve portions are formed by a plurality '
of nonadhered portions prbvided between an x (lls 2 <'n)-th
sheet member and an x+1-th sheet member ffom said pressure
chambér side; and

.the holes are_comprised of first through holes passing.

20 through the sheet members up to the x-th sheet member and

' opening to one end part of the nonadhered'pottions and
second through holes communicating with the other end parts
of.the.nonadhered portions and passing through the n-th
sheet member from the x+1-th sheet member. |

25



