R R I

-1- CARRI ER AND CVP APPARATUS BACKGROUND OF THE | NVENTI ON 1. Field -of the .
I nvention 5 The present invention relates to a carrier and a
chem cal nechani cal polishing (CW) apparat,us for uniformy polishing the
surface of a rotating wafer or other workpi'ece while pressing the workpiece

agai nst a polishing pad of a m;%é 1 pRpﬁ§§Cripti°n of the
Rel ated Art FIG 15 is a secti %&ER'%ND HE Aé% a general CwW
apparatus. As shown in FIG 15, a CVWP apparatus is provided with a carrier

100 and with a platﬁg 110 to which a 15 polishing pad 111 is attached.
Due to this, by makiHNFERENRPF eFHE oBNEERT IR pl aten 110 rotate by a not

shown rotating mechapi smphiig %Ppgggifﬁb§$ﬁgg?shomn polishing solution in
e e

a state with the wafer Wpress agal nst platen 110 side by a carrier
base 101 of the carrTke PleserdOQintdwetsomfoekbabds tbe aaterriétsapsl ashed by

the polishing pad 111. Further, this CVMP apparatus polishes the wafer W by
the back side retEPERte Fothaht s@&%’e?ﬁ‘”gg &c%%)ck‘?%aﬁ%ﬂuiﬁoﬁfs attached

to the carrier baseoARly Bl {80iwp the Widescdiot Ne YoEoFi Y i gapotighed in
a state with the backi ng pad 105%?n cont act mﬁt% t he backléﬁrf%ce of the

waf er W Even i9thewr werkpiges whibbespndssing bevkiwer kpted®22gatnsthea

pol i shing pad . unifo there is 30 soneti nmes war pi ng or
undul ations in %f%é%éﬁléﬁéigﬁﬂﬁ.p t%%posed to this, the CMP apparat-us

shown in EDG 15 is 10 stUasdrimehido seatheviddl Sted Awf pi ng or undul ati ons
in the wafer W so it _is not possible to uniformy press the surface of the

wafer Was a whole. BE- 15 1s amgeiinnal thew Rk iercarriele o/ appar at us
of the general CMP apparatus.

As shown in FIG. 15, a CMP apparatus is provided

with a carrier 100 and with a platen 110 to which a

15 polishing pad 111 is attached. Due to this, by making
the carrier 100 and the platen 110 rotate by a not shown
rotating mechanism while supplying a not shown polishing
solution in a state with the wafer W pressed against the
platen 110 side by a carrier base 101 of the carrier

20 100, the surface of the wafer W is polished by the
polishing pad 111.

Further, this CMP apparatus polishes the wafer W by
the back side reference polishing system, so a backing
pad 102 is attached to the carrier base 101 and the

25 surface of the wafer W is polished in a state with the
backing pad 102 in contact with the back surface of the
wafer W.

Even if the sectional shapes of the backing pad 102

and the polishing pad 111 are uniform, there is

30 sometimes warping or undulations in the wafer W itself.
As opposed to this, the CMP apparatus shown in FIG. 15
is no structured to deal with such warping or
undulations in the wafer W, so it is not possible to
uniformly press the surface of the wafer W as a whole.

35 Therefore, the carrier of the CMP apparatus of the



-2- air pressurizing systemshow in FIG 16 has been devised. A carrier
300, as shown in the figure, provides a ring-shaped projecting portion 302
at the outer 5 peri pheral portion of the Rottom surface of a carrier base
301. By using a doubl e-sided adhesive tape 304 to attach a backing pad 307

to the bot tom systage Qb WIRAI0 BLK a% 393 4 Pessa chamber 306

I s defined. 10 5 Iguration, “air arriving through air

hol es in the cadewvédisedase 301 is introduced into the pressure chanber 306
to uniformy press tgﬁ waf er W.t hrough the backing pad 307 by the air
pressure in the presSuf@idi&iePRoas ghown 1in thpdigvkife EWMOVASISS & us of

the related art ihgueugbecs Wibeleed (PN ol dgmio dNohas: 0 the

carrier 300 of the CWMP appa S acc ng to the above related art, it is
possi bl e t & preperipbegaili persichacd dhet e twaie rsut/fiacea afid aamrdier

pressure, 20 ut there s a.large range of, over poli.shing at _the outer
peri pher al portBBﬁeosﬁfheﬁ&hpéﬂnﬂYgn@BPP %ﬁ%%q?QMﬂﬁ#%ﬂﬁ?k 3% P& LRI G
17 is an enl argagtaest GOBAKINIWpRld B8 HAlALHoPRn RAAHINGF e
As shown in FIG 17, this carriier 300 is structured wth the wafer W

covered by the PEEHRE§ipAdreCLisphdiléd teo pitesswurys ebrmpep@a6 drs 302 of the
carrier base 3Oée $8 hf a downward pressing force is applied to the carrier
300 during the pOFISﬁIﬁg wor k, the outer 30 peri pheral portion of the

backi ng pah 307 wi || Thetpils| edndaytard opy, t RE PERHre&AINRY tHGuighn a3@2.
Therefore, a tepsion T occurs at the outer peripheral portion of the
backi ng pad 307R8h&Salpr E8euFarsterhbager 5i0dall sc dmsFoecen igtor k&et ensi on

T is applied 355rakQyutRe -RYURBE P]0IEPRE Al iRRY ﬁ%np&%s%h%h@au%%e@/hn
through the backing pad 307 by the air pressure in the
pressure chamber 306.

15 The above CMP apparatus of the related art,
however, suffered from the following problems.

In the carrier 300 of the CMP apparatus according
to the above related art, it is possible to press the
entire surface of the wafer W by a uniform air pressure,

20 but there was a large range of over polishing at the
outer peripheral portion of the wafer W and the yield
was remarkably poor.

FIG. 17 is an enlarged sectional view of the state
of over polishing.

25 As shown in FIG. 17, this carrier 300 is structured
with the wafer W covered by the backing pad 307 adhered
to the projecting portion 302 of the carrier base 301,
so if é downward pressing force is applied to the
carrier 300 during the polishing work, the outer

30 peripheral portion of the backing pad 307 will be pulled
downward by the projecting portion -302.

Therefore, a tension T occurs at the outer
peripheral portion of the backing pad 307 and a pressure
of the vertical component Tl of the tension T is applied

35 to the outer peripheral portion of the wafer W in



-3- addition to the air pressure P. As a result, the polishing rate of the
outer peripheral portion of the wafer Wbecones remarkably | arger than the
polishing rate of the other portions, 5 _ the range of over polishing L
beconmes as larger as 10 mmto 20 mm and the yield of the wafer Wends up
becom ng remar W s PQOT, T NTI ON The present invention
was made so aslé?ig%ﬁ&l%\?lect e%% a%veeg%xlo I'ens and has as its object to
provide a carrier afé G@VRemparatilse \Wuldsmaiege natid erfmtthee alitsdn i buti on of

lied to.th face of th kpi .1 ncl udi t t
per i pher al . por EEGPARRRY HARAET 18 (RS FARER oo TRATKRELY |1 o
surface 15  of) R AMIHER @4fe Pt IAHVRY & 4t D OIRC ot RGC YdHitibds), the

aspect of the invention, there’is provided a carrier conprising: a
di sk- shaped bodpreparamigsn dfaavey fHaliichding (i deapmesolass ;1argamgss Hdpaun

di aphragm portiagn pandi n tward fro t out er_ peripheral surface
of the body port &gféfﬂh ﬁé& %%IX%# |°tr%2tq¥f r"‘f#%—%#afé’tﬁ&edﬁjg %Eé?qrqlﬁ’r?
projecting at |easrkd®WMdbd.rom an outer edge portion of the diaphragm

portion and having an inner dianeter of at |east an outer dianmeter of a
wor kpi ece; a pliabl SAHARY 2F THERANVEMIT AUt er peri pheral portion affixed

air-tightly to a bo m t.i Q . the e orfti d f | ni a
pressure chanber co%nip% |e?113:r vﬁnt‘ﬂeq%leo F"uﬁsg%%d%cuoa%%oﬁ(ﬁ%:ls‘%gan a

ri ng-shaped nenrbeves gpriobilraisnGridi@awrdediiate adfjldotedd @rhdvedeotd om surface
of the 30 sheet. In this configuration, if the body portion is pressed in

a state where (93BG FPeL EMh aRRa5a e vhich @lakep Hnidife i ddi&shaped nenber
of the carrier 4;itshe SRt Y1 ?:Crtef%s?#ésﬁl'@d T rﬁ?‘eergd'rr SMrdage dol di ng
itself 35 to the warping etc. of the prece. If fluird of a
workpiece, including the outer peripheral portion, and
improve the uniformity of polish of the entire surface
15 of the workpiece.

To achieve this object, according to the aspect of
the invention, there is provided a carrier comprising: a
disk-shaped body portion having fluid circulation holes;
a ring-shaped diaphragm portion expanding outward from

20 the outer peripheral surface of the body portion and
having pliability; a ring-shaped edge portion projecting
at least downward from an outer edge portion of the
diaphragm portion and having an inner diameter of at
least an outer diameter of a workpiece; a pliable sheet

25 having an outer peripheral portion affixed air-tightly
to a bottom end portion of the edge portion and defining
& pressure chamber communicating with the fluid
circulation holes; and a ring-shaped member surrounding
the workpiece affixed to the bottom surface of the

30 sheet.

In this configuration, if the body portion is
pressed in a state where the workpiece on the platen is
held by the ring-shaped member of the carrier, the sheet
contacts substantially the entire surface molding itself

35 to the warping etc. of the workpiece. If fluid of a



-4 predeternmned pressure is supplied fromthe fluid circul ation hol es of
the body portion in this state, the fluid will pass through the fluid
circulation holes of the body portion and fi Ll the pressure chanber and 5

substantially the entire surface of the workpiece will receive a uniform
fluid pressuregapighndibe Shealssdile the RY Q0 Hnd e et rier is
pressed, however, the downwa pressing force wll be transmtted to the

edge portion asiweilladnidn e ledge hditte dody IHortlion dat thopudtattehe tohe er
peri pheral porti,on of .the sheet .downward. gince the e portian is
connected to tﬁ&u&gdy por 1357 ttmﬁﬂl'bqv?\attﬂ'ée Lo é:ldﬁcé’g‘%reggqﬂ &f’r Pt
however, the pkhableddi #IFEAHRA RAId 1N WidHe fPrds Al dianHasSidnn force
applied to the edge portion will be 15 rel ireved. Therefore, no downward

tension widl ob¥pstantited lquttdre part ipteersair fagra icdh tdfe arkahieage anid X he

di stribution of pressure of. the fluid acting on . the entire surface of the
wor kpi ece wi || rﬁ%@o?ﬁ? dhi #ﬂmf: ]t‘hleq ,prsqsr?%get ﬁé‘%‘*’qﬂbit&ee ﬁli’%e 6‘-U'rrounded
by the 20  ring-shggedhemrly gdve WH kil et Wdrdrinat jsimr«dtead, de when

the carrier is_rotating. Note that as the sheet, it is possible to use

vari ous types SPWSVieah| &hehsawnwaphRresielndd@Eiah i tlo R raspurkttsd t he

dinvention, thegsh [ O%Qﬁﬂf Si r r {; Sheet
and the outer [t):gr ﬁg\tﬁeﬁggfep rt|03%12%01?3%‘\P:?Ne(ﬂ'ulppde}%H ?ﬁf@ﬁoﬁ%@%@g&% eet or
soft sheelOis alhi xedpailrl- tiightdytdm ddre ghantadmpuntfiace of e stdger porti on
by an insol ubl e adhesi ve or sol ubl e adhesive. 30 Furt her, according

to the aspect GP"PHELhy&itich the Ki%e ANFHLI% RIGKRF TS He ddtd om
oo por o el AP BRI IR e, cagaRen it Tt o0
sheet havi ng ahoagéivesi,véhen dltishippatiapittagm portion will flex and the
pressing force applied to the edge portion will be
15 relieved. Therefore, no downward tension will occur at
the outer peripheral portion of the sheet and the
distribution of pressure of the fluid acting on the
entire surface of the workpiece will become uniform.
Further, since the workpiece is surrounded by the
20 ring-shaped member, the workpiece will not jump outside
when the carrier is rotating.
Note that as the sheet, it is possible to use
various types of pliable sheets. Therefore, according to
the aspect of the invention, the sheet is formed by a
25 single hard sheet or soft sheet and the outer peripheral
portion of the upper surface of the hard sheet or soft
sheet is affixed air-tightly to the bottom surface of
the edge portion by an insoluble adhesive or soluble
adhesive.
30 Further, according to the aspect of the invention,
a soft sheet is adhered to the bottom surface of a hard
sheet.
Further, according to the aspect of the invention,
the hard sheet and the soft sheet are adhered through an

35 intermediate sheet having an adhesive on its upper and



| ower surfaces. If a fluid is supplied inside the rotating air- tight
pressure chanber, however, the fluid pressure at the outer peripheral
portion of the pressure chanber may 5 differ fromthe fluid pressure at
ot her portions. Therefore, according to the aspect . of the invention, the
edge portion |sl%@%%|d % mnth through hol es communi cating the pressure
chanber and the outer % 57 In this configuration, the fluid

flowing fromthe fluird & rQuia | u%n WS ddntiastiile phes Fete tihgmaar-f | ows
out fromthe through holes to the outside, the flow of the fluid in the
pressure chanbetig: tsP&@ﬁﬁu%@dChéﬁ@eﬁheh@HEW@FWIF@eoﬁh&%ﬁnﬂq@ﬁﬁuﬁﬁ Gt

pressure is fur B%r olter Yx%‘} 1F r19lon B ¥hd ?Q‘etsgél © Gl gyt he

i nvention, the |a hragm ort catlons near the e portion is
provided wi%h hdhéfemoimnma¢&b EQUHWEpp@GSSHEeathMMEm @m&tmmnmuter

portion appar at uses u5|n the carrier alsq stand as aspects
of the |nvent|oﬁqeﬁegwgﬁr G OGRS %@fGFQeC§C€§r§%ﬁgHﬂﬁqpﬁéoﬁspééﬁ

the invention, BRREEpoTHRLAViIiEE r%vQNPdaRH%hQEH% Riypvindad i th a platen to
t he surface of wh?ghpg pol |sﬁ|ng pad Fé attachedO ggbarrléi 25 capabl e of

rotating in a scemaunicatinge ther priesse ren chiasbes ask tepadter t he pl aten
Is held, a fluid s%pply nmeans capabl e of supplying fluid of a desired
pressure to the Pl , and a rotary drive nmeans for rotating the carrier

whil'e pressd ng agai Ngh ithi sWeRndiRuiRe 138, thAr Fil18H dCFTRWitigNEroh the
di sk- shaped body portlon having fluid circulation holes through which a

fluid supplied ﬁr@#ﬂtﬁérﬁpdﬁﬁl@@pbbﬁe@ean§0céhee@@éﬁsaﬁ@ chiambex filoys

shaped o9 SO0 o0 SXPRR oYL L LIRS UL B IBLAL:

portion projectithe &luid in the pressure chamber is stabilized, and the
uniformity of distribution of pressure is further

15 improved.

Further, according to the aspect of the invention,
the diaphragm portion at locations near the edge portion
is provided with holes communicating the pressure
chamber and an outer portion.

20 CMP apparatuses using the carrier also stand as
aspects of the invention in their own right. Therefore,
according to the aspect of the invention, there is
provided a CMP apparatus provided with a platen to the
surface of which a polishing pad is attached, a carrier

25 capable of rotating in a state where the workpiece on
the polishing pad of the platen is held, a fluid supply
means capable of supplying fluid of a desired pressure
to the carrier, and a rotary drive means for rotating
the carrier while pressing against it, wherein the

30 carrier comprising: a disk-shaped body portion having
fluid circulation holes through which a fluid supplied
from the fluid supply means can-enter and exit; a ring-
shaped diaphragm portion expanding outward from the
outer peripheral surface of the body portion and having

35 pliability; a ring-shaped edge portion projecting at



-6- | east dowward from an outer edge portion of the diaphragm portion and
havi ng an inner dianeter of at |east an outer dianeter of a workpiece; a
pli abl e sheet having an outer peripheral_pqg[jon affixed air-tightly 5

a bottom end portion of the edge portion and defining a pressure chanber

commncat\ 10, ALt ol SLEgH 8| 2008 eheo 0 4 5A TG pguEd o

surroundi ng t he wor

piece a t ace o € sheet. 10

to

Further, accordiigptitadieaspisnt aidthevinyeahi onnetrheiardgeepooti at of the

carrier is provjided with through hol es conmmunicating the pre
pRasoran miteerdiameeli o 2 oVeREPERPRCt 2oPLipRlEnTRAR 0N,

fﬁ@@gh&@%&@gﬁ%@@fxe L opatipanneasike edoecpontion is

provided with h

and the outer
15 wherein t

omruni € € pressure r and an ou

porti on. BRI EF DRESCRI)TEEN ddid Tt DRMV NCStHeéeedpevpornhilont bpd dbfEning
features, and 20 advantaggg of th%HEresent_invention mﬁlh becone nore

readi |y apparer? B¥SHiite

TRGF PHRLRE FREIRG B Chr ERENF

Yifreferred

enbodi nents of &hecdwentd %ié‘%.enaﬁcﬁ'joﬂﬂ&%ﬂﬁﬁew hombBe 3GELHRAY

drawings, in which: FIG 1 1s a parti

Yh§9g
|y cutaway front view of a CWP 25

appar at us accorthegvenkpidde saf Bmbedi penthefboheopregefiaceneénthen; FIG

is a sectional

a sectional vi e%l%

view&of the structure of a rotary drive nechanism FIG 3
T“the structure of a 30 carrier; FIG 4 is a

ressure chanber

2
S

di sassenblied perspectimehet eVa&dotdEngatsi e Tbfechb b5 BhéroAveNtevnhpf the

state of wafer

15

20

25

30

35

suction;
the edge portion of the carrier is provided with through

holes communicating the pressure chamber and the outer
portion.

Further, according to the aspect of the invention,
wherein the diaphragm portion at a location near the
edge portion is provided with holes communicating the
pressure chamber and an outer portion.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features, and
advantages of the present invention will become more
readily apparent from the following description of
presently preferred embodiments of the invention taken
in conjunction with the accompanying drawings, in which:

FIG. 1 is a partially cutaway front view of a CMP
apparatus according to a first embodiment of the present
invention;

FIG. 2 is a sectional view of the structure of a
rotary drive mechanism;

FIG. 3 is a sectional view of the structure of a
carrier;

FIG. 4 is a disassembled perspective view of the
carrier;

FIG. 5 is a front view of the state of wafer
suction;

FIG. 6 is a sectional view of the state of the hard



35 FIG 6 is a sectional view of the state of the hard -7- sheet
and soft backi ng sheet nol ding agai nst the unevenness of the wafer; FIG 7
is a partial enlarged sectional view of the,state of flexing of t he

di aphragm 5 FIG 8 is a partial en?arged sectional view of the

state of flexin t d r h carrler Is inclined;: FIG 9 is a
secti onal V|em/ngétc§§9 Eéggfggggﬁg 55 t@?lg ngrggﬁan5 ggfecond
enbodi ment of thee¥8nnepsesénthenvwateiron; FIG 10 is a partial enlarged

sectional view of thg maist portion of the carrier showmn in FIG 9; FIG 11
is a sectional view bfCa i St 2nBarfticadt eodaguechecekpoapteNiewl st the

FIG 12 is a segthegabrVeewk?hqdo$etaRd t.ion of the enbodinent;
FIG 13 is a sectional V|em/o%ga th?r dqggblc tion of the enbodinent; FIG

14 is a sedional viEBWGof8aiboarphr2@al emdafigedt sentdbnthe vésodifment;

FIG 15 is a sec%ignal %EM/Of thg rrier of a geperal CMP apparatus; FlIG
16 is a sectionar2bfedfof L6%E0M PEr tHE gﬁaBPFagBr¥§§HrFEPn&aFFﬁérCNP
apparatus of theneetigbge art; and 25 FIG 17 is an enlarged
sectional view of the state of over polishing. DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS Pr ef er r eBI@nb8diseat sectivhelpvéeswentvfi avearicderwblfl abeMp

O e AR AR08l 8oL UE & S ES, ciBiginent ebFthRbar atus
accordi ng 100 a presénenbedénenbndf the present invention.

FIG. 10 is a partial enlarged sectional view of the
waist portion of the carrier shown in FIG. 9;

FIG. 11 is a sectional view of a first modification
of the embodiment;

15 FIG. 12 is a sectional view of a second
modification of the embodiment;

FIG. 13 is a sectional view of a third modification
of the embodiment;

FIG. 14 is a sectional view of a fourth

20 modification of the embodiment;

FIG. 15 is a sectional view of the carrier of a
general CMP apparatus;

FIG. 16 is a sectional view of a carrier of an air-
pressurizing type CMP apparatus of the related art; and

25 FIG. 17 is an enlarged sectional view of the state
of over polishing.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferred embodiments of the present invention will
be explaineq below with reference to the drawings.

30 (First Embodiment)

FIG. 1 is a partially cutaway front view of a CMP
apparatus according to é first embodiment of the present
invention.

As shown in FIG. 1, this CMP apparatus is provided

35 with a platen 110 having a polishing pad 111 attached to



As shown in FIG 1, this CWP apparatus is provided 35 with a platen 110
havi ng a polishing pad 111 attached to -8- its surface, a carrier 1, a
rotary drive nechanism 8 serving as the Lo%aty drive nmeans, and an air punp
9 serving as a fluid supply neans. The platen 110 is designed to be driven

torotate 5 WA I motor 112 inside the apparat. using._ That is, a
belt 118 is \/\oﬁ‘i'ntasaasf'q%ru R p%l?aevllﬁﬁ tt%cﬂ%%aof% f’%}lgﬁ?mq'l?en rﬁ‘)r?lo?ml 2 and a
pul ley 117 attaphesidg & tHPWotsdwy tddikbe Glednd ; alisdri &5i 0 Ihmp The pl aten

110 is attached to an output_ shaft 119 of the 10 transm ssion 115. Due
to this, the rci®RVIGH &S thel Huith FHRBEY MSBRS- transmitted to the pulley

117, the rotation of ey. 7. 1S i Y

transm ssion 115 an }{ér]g)nlg&nj%%q eldqulol% h%&gﬂ%géu% etg%akﬁ Scffz%g\?ergn%ﬁt oet% %ten-15
110 is rotated it = miedeictor ek speeibe Tiee ragmanatdis eoueidgni sm8 is a
mechani sm for making the carrier 1 rotate while pressing against it and is
provided with a cyli o ahdelhotbd B wand arqundy aditt a1 4 ew of

the rotary driVﬁ@&heW%é%ﬁn%%‘%%ﬂ bid G Fuitde o indedcBlyis

conprised of a piston 82 passing t a cylinder body 81 and a
pi ston 83 air-tiglad yirdput istgpfitn 1@ «f/la ndeandmwidys i3 i Inl 3. Stk eokdfénxed to

the outer side jof,the pistqn rod 82. 25 o] I.s, by adjusting
the air pr essurlglq md r?giiaﬁqﬁf{jetro Y EPUT tsq%ftgéésﬁf tﬂgeni}bé nmake the piston
rod 82 noye up wvhdomsiddearslly with the piston 83 and adjust the
pressing force on the carrier 1. On the other hand, the notor 84 is |inked

with the 30 pistoPundEBXhEs+ HeheytoatekorsmE Tm main guofeat BR ofst he
spaft of Jthe Ml d SePnanoal Wil & OFF, ShtIAREEA pua, 2 beari ng
pulley 117 is converted in speed by the transmission 115
and transmitted to the output shaft 119, and the platen
15 110 is rotated at a predetermined speed.
The rotary drive mechanism 8 is a mechanism for
making the carrier 1 rotate while pressing against it
and is provided with a cylinder 80 and a motor 84.
FIG. 2 is a sectional view of the rotary drive
20 mechanism 8.
As shown in FIG. 2, the cylinder 80 is comprised of
a piston rod 82 passing through a cylinder body 81 and a
piston 83 air-tightly fitting in the cylinder body 81 in
a state affixed to the outer side of the piston rod 82.
25 Due to this, by adjusting the air pressure in the
cylinder body 81, it is possible to make the piston rod
82 move up and down integrally with the piston 83 and
adjust the pressing force on the carrier 1.
On the other hand, the motor 84 is linked with the
30 piston rod 82 of the cylinder 80. That is, a gear 85 of
the shaft of the motor 84 is engaged with a gear 87
attached through a bearing 86 at the upper portion of
the piston rod 82. The upper end of the cylindrical
inner rod 89 is affixed to a support member 88 affixed

35 to the upper surface of the gear 87.



the piston rod 82. The upper end of the cylindrical inner rod 89 is affixed

to a support nenber 88 affixed 35 to the upper surface of the gear 87.

-9- Due to this, when the notor 84 is driveg, the rotation is transmtted

to the inner rod 89 through the gears 85 and 87 and the support nenber 88
peed in the piston 5 rod

and the inner rod 89 _rotates. at a predetern ned

82. The carrier 1 ingﬁrEEtEPéé'tH%ﬁé eemPGOFbiétésiﬁr&v§thé ere the

wafer Won the ﬁeth&hbﬁgiaa@ré%%mQEt%hetBL%%%”i%%@ri%o@?@@Fﬁggégﬁha%&éFhed
) is a

to the lower end portion of the piston ro
sectional view 8farFe8St puet 8rec and the sappost nempeir] §8Fle@d 4Ahies imner

di sassenbl ed pe egtl ' of. the. s . JAs shown in FILG_.3 and FIG 4,

the carrier 1 iéégrgéigééx§§$%a£ Rof Fﬁg%f6ﬁl§e§aPPF§Q B8 &PR1 P15t et 15
supporter B3, arbdréd2sheet 18, a soft backing sheet 19, and a collar 20 as
a ring-shaped nenber. The housing 10, as shown in FIG 3, has a rotatable
connecting menber 103h8tCPF§1@§nge#Sp§¢FP§ﬁPr?Hetpoh@ra@ﬁ@ por ricdatef imhe

i st d 82 i i ting . F ,
Phis housi ng 10 hSSES8 hAArLD chE Gy i SA"ERE' pBY1SRIRE, ph 103 0"

connecting nenbthelphatéhelll 0t ésnakldeahdl@e argaghedwitbhtae ewivernanggear
89a forned at the Lomer gnd side of the inner rod 89 passing through a
center hole of PREC38D OI FRRePESR§ ERBeB210a. Due to this, when the inner

rod 89 rotiates by begfg, dgi ygnibyctkhe 0L; 86 oFhenLOLAL l..farce.af the
motor 84 is transmtted to theahoﬁsinSH%B b§ thg egg%géﬁéngg et%g ?R%erna
gear 10b and theakxiernil 8bile §éar 89as Fhdisassemblbdspetbpestafki xed by

screws la to the; oy of the same.

As shown in FIG. 3 and FIG. 4, the carrier 1 is

provided with a housing 10, a carrier base 11, a sheet
15 supporter 13, a hard sheet 18, a soft backing sheet 19,
and a collar 20 as a ring-shaped member.

The housing 10, as shown in FIG. 3, has a rotatable
connecting member 10a at its center portion. The lower
end portion of the piston rod 82 is connected to this

20 connecting member 10a. Further, this housing 10 has an
internal gear 10b at the bottom side of the connecting
member 10a. The internal gear 10b engages with an
external gear 89a formed at the lower end side of the
inner rod 89 passing through a center hole of the

25 connecting member 10a.

Due to this, when the inner rod 89 rotates by being
driven by the motor 84, the rotational force of the
motor 84 is transmitted to the housing 10 by the
engagement of the internal gear 10b and the external

30 gear 8%a.

The carrier base 11 is affixed by screws la to the
bottom surface of the housing 10. A plurality of grooves
lla are formed in its bottom surface. At the
intersections of these grooves lla are formed air

35 exits/inlets 11lb allowing the exit and entry of air from



bottom surface of the housing 10. A plurality of grooves 1la are formed in
Its bottom surface. At the intersections of these grooves 1la are forned
air 35 exits/inlets 11b allow ng the gxié and entry of air from - 10
- the later nentioned air punp 9. Further, guard 11h is fornmed at the
outer periphery_of the bottomsurface of the carriger base 11. Th heet
supporter 13 ist?%r%iﬁefr%ﬁ? lﬂ%?@r?hf Bump %Ugﬁu gh%51y§iﬁ9?r%hf$$iﬁ§
(PVQ) and, as shermed Nat! hedoutsrapéixsuetp dherhotbortsHr faccadé bhe
carrier base 11 by screws 1c. The sheet supporter 13 is fornmed by a

supporter body 8ae (edeyiebrase)lldi aphragm 15 (di aphragm 10 portion),
and edge ring 16 (ed p Lon). Lfically, u ter : forns
a di sk shape and is |?e%§%é9a%¥$§§§€%% f%el%o¥§§ﬁ$§u??%%e§0$9€%%l%grrier
base 11 bySscresschcas Fpoleinyd ghlsaldé y(PYChoded, 148 §héwndini FT@L ation
hol es) formed ipn the 15 . sugporter body 14 are conmmunj cated through the
groeves 1la withr the affisedirenteesbatomsprfare oh e fRTLI1Rr|R3A%R( ¢t ed
to the outside pi ghe eg~1la. Due to this Oring 1le, the
air-tightness betwe nsgﬁgg%a??fer base 11 and the supporter body 14 is held
and the air 20 | NnBheleshdet gsupyestdial 3 siprévemeddoy r anstippdt tigr out si de.

The di aphragm 15 extends, outward substantially horizontally fromthe | ower

end of the outé?og%rfghz?%aysﬁ?¥5£%nbf IrP i r{%r?%bﬁ9h€§g%nd forms a

ring shapeo25 poRVEsAY ) -axT@ee&(?‘éC%ﬂgésl@f(éc%é FoapbRgm 15 is set to a
e 0.

value in the range of for exanp mmto 2.0 mm The di aphragm 15 can
flex up and down. The¥pedigficahpylethe supmedtén kodynbd shapes ak odgskhe

Ut e edge POr g 3k 8y ! APALABN 100 AL A St %ne SOPRLRSET: RLcamoPPe!
the carrier base 11 by screws lc. Further, a plurality
of holes 14a (fluid circulation holes) formed in the

15 supporter body 14 are communicated through the grooves
lla with the air exit/inlets 1lb. Further, an O-ring lle
is fitted to the outside of the grooves lla. Due to
this O-ring lle, the air-tightness between the carrier
base 11 and the supporter body 14 is held and the air

20 inside the grooves 1la is prevented from leaking
outside.

The diaphragm 15 extends outward substantially
horizontally from the lower end of the outer peripheral
surface of the supporter body 14 and forms a ring shape

25 overall. The thickness of this diaphragm 15 is set to a
value in the range of for example 0.5 mm to 2.0 mm. The
diaphragm 15 can flex up and down.

The edge ring 16 is formed in a ring shape along
the outer edge portion of the diaphragm 15 and is

30 comprised of an upper projecting portion 16b and a lower
projecting portion 16a projecting in the upward and
downward directions. The lower projecting portion 16a is
positioned at the outside of the wafer W. That is, the
inner diameter of the lower projecting portion 16a is

35 set to be larger than the outer diameter of the wafer W.



projecting portion 16a projecting in the upward and downward directions.
The | ower projecting portion 16a is positioned at the outside of the wafer
W That is, the inner diameter of the | oy rlpjojecting portion 16a is 35
set to be larger than the outer dianeter of the wafer W - 11 - As

opposed to thig,. t i r. di.anet er_.of .the upper oj ecti 9355' n 16b is
set substanti a?\sy Og%l?aﬁrg&f&% ﬁ: Bt etl'hedilélrﬁe rgrd)loafmQ{"J;f"\e]'l vva’% er uér‘{)her, t he
upper surface ofrotje tipRePqutOjRCtlidY RprddtonsukErdrst fallposqidbnes tereact |y
a predeterm ned di stance down fromthe bottom surface of the carrier base

11 in the initPAted flemaien ahethe gafex dbt e ie UppRrURRRY ace of the

upper projecti rij QH%: ; S AGE; rrier base 11.
The outer di ane%tgler?%(#el %ﬁfe]tg%ge (ftp%rll%%éél?r?gg EJ';et sdr%{all}@f %:%an t he i nner

di aneter 0% theogudricnkth edfadtley carpreste teaseinkeld N gegnd: | doviror fresin bet ween
the outer peripheral surface of the edge ring 16 and the jnner peripheral
surface of the%&?a.%(? : sH?efarFa?r d’%rﬁ‘tﬂ clasrq%serf fars by Janfﬁ'é? b’r'élﬁeﬁe]eri al
15  such as peltatddnd Hd¥nide yetduteng, 43 Masdet ad@rt @ of the

pol ycarbonate. The soft backing sheet 19 is forned by a soft material such

as a silicone Mppesr prodlenirietchaue tfizam1 4h wordbritishdrqt toml surtfade afibber.

The hard sheet ,18 and t.he soft cki sheet 19..are .20 onded together in
the state Witht ecl?zfrrd'eéshz’&sel it ot t ecerTﬁ%]f“f%trerﬁ aogitfr}b‘iul%ég%hape

with a diporet erisgpateantd ddty fialed Hdterd idierd QEImEOF €8t i trge portion
16a of the edge ri rag 16. Further, the outer peripheral HE;)o.rtlon of the upper
25 hard sheet9u8gd 4 1if it ddianiqanyigi IBasy 1d ndhgardh el adiesrsd or

e UL sones) S g BB U ARR AL Ve L O s g et oy 100
t he t hrough holesl tha dhndre pramipdradray] mahfalkde icsf the guard 1llh.
The hard sheet 18 is formed by a fusible material
15 such as polyvinyl chloride, polyethylene, polyacrylate,
and polycarbonate. The soft backing sheet 19 is formed
by a soft material such as a silicone rubber,
polyurethane foam, fluororubber, and nitrile rubber.
The hard sheet 18 and the soft backing sheet 19 are
20 bonded together in the state with the hard sheet 18 at
the top. They form a circular shape with a diameter
substantially equal to that of the lower projecting
portion 16a of the edge ring 16.
Further, the outer peripheral portion of the upper
25 -hard sheet 18 is affixed air-tightly by a nonsoluble
adhesive or soluble adhesive to the bottom surface of
the lower projecting portion 16a of the edge ring 16.
Due to this, a pressure chamber R communicating
with the through holes 14a of the supporter body 14 is
30 defined between the hard sheet 18 and the sheet
supporter 13. When the soft backing sheet 19 contacts
the wafer W, the hard sheet 18 and the soft backing
sheet 19 flex molding against the warping, undulation,
etc. of the wafer W.

35 Note that reference numeral 17 indicates wafer



30 defined between the hard sheet 18 and the sheet supporter 13. Wen the
soft backing sheet 19 contacts the wafer W the hard sheet 18 and the soft
backi ng sheet 19 flex nolding against the rping, undulation, etc. of the
wafer W 35 Note that reference nunéral 17 indicates wafer - 12

sheet 10, The cBRrareBonpLeS Fanbior BRERTRRT hoe hazHar BFo L HrenguF BT
di aneter of thesegtl BacROngsspebtsubstantially 5 equal to the inner

di aneter of the | ower projectlng portion 16a of the edge ring 16, while the
i nner di aneter of thEheofPhtapolPsisep BewbeaAnfral holdgndl the vagebuler

di aneter of the f e t I pRet al r
collar 20 is boﬁ ed8§5¥¥hgyé%ggérlégngéugéégggo?Bt%g %%thgggﬁgﬁéigﬁé¥t 19
S0 as to subst aagjuall yonshehihheri dbaneperi plietht Iowéacprofietbéngower
projecting portion 16a. The thickness of the collar_20 is set to not nore

than 1/2 of thePPRFERRes82oPTt RRewarer NBAJIAol H3ILRetBBPERNBErtion of the
outer 15 Peri ghiengtesup aﬁfiﬁozzaiBsr‘r’)"?ﬁeﬁ.sWse?“gﬁggtQEESE%?gggauyﬂ?t@'r

punmp 9 shown in FIG supply alrr o esire sure into the
above pressure thanbeteR diambteraofi thelwtfienae Fhethasi dehefother

pressure chanber R, ositive_pressyre or 2 cks air .inside_of the
pressure chanbepeﬁggﬁgrf _ﬁﬁﬁggFﬁeo?ngbﬁeCBEl?ﬁeégrégsﬁ?ﬁdeaa eF & a
negative pressul8wesPSGkELER! bY, AB §bEthB§@k99g' shkaserbedot hsough the

inner rod 89 and, as shown in FIG 3, as a front end portion fit into the
air exit/inlet sebstanthal®g matchrtheribaee perimpgralapuskpranafi thew | |

B o S B98E b To B b0 Y AR0FERL ind chDbRaBHIOGE RS The
collar 20 is set to not more than % of the thickness of
the wafer W and holds the upper portion of the outer

15 peripheral surface of the wafer W.

On the other hand, the air pump © shown in FIG. 1
and FIG. 2 supply air of a desired pressure into the
above pressure chamber R of the carrier 1 to make the
inside of the pressure chamber R a positive pressure or

20 sucks air inside of the pressure chamber R out to make
the inside of the pressure chamber R a negative
pressure. Specifically, an air 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 1lb of the

25 carrier base 11.

Next, an explanation will be given of the operation
of the CMP apparatus of this embodiment.

The wafer W is held by the carrier 1 and conveyed
on the polishing pad 111 of the platen 110, as shown in

30 FIG. 5, by driving the air pump 9 to suck air in a state
with the wafer W brought into contact against the bottom
surface of the soft backing sheet 19 (see FIG. 3).

This being so, the air in the pressure chamber R
and the suction holes 17 of the carrier 1 shown in FIG.

35 3 is sucked out through the air hose 90. The inside of



on the polishing pad 111 of the platen 110, as shown in 30 FIG 5, by
driving the air punp 9.to suck air in a state wwth the wafer Wbrought into
contact against the bottom surface of thesoft backing sheet 19 (see FIG
3). This being so, the air in the pressure chanber R and the suction hol es

17 of the carrige ﬁré?gﬁ@elegghsé r3R becomes UHERE tAWe E&;%%%Qet%%da'r

hose 90. The inside o he pressure chanber ones a negative
pressure and thhemaaéerVWiissaubkddaggaaasttmhessbﬁtb@@bkn@gsh@e@t199

t hrough the su§blon okﬁé E i st e, the cylinder 80 is driven and
the 5 piston rbod*839 déuFGlBQS En§Su tiI the wafer Wecontacts the
polishing pad 111, thegniBespater WheeS cR18HRE AVAIIRSHriRRNPANSRihRY pad
111 by a predetermnmi ned pressing force F. Suitably thereafter, the air punp

9 is driven topigtonsupgl $2aiis, made ite descendomntid &he Wefero to t he

o made a posi PPOBARFBs ERoBOHFL1B RESudtd: TRethold MRCERCH 6% the hard

sheet 18, softpghsebdligaandtpehiespondspathgl bhddaflar mymal giredetermiaga nst
t he unevenness etc. of the wafer W a uniformair pressure P is applied

over substanti BFR§SiRg &RrreeFupper surface of the mafer W and the
pol ishi ng pad 111 mgl,q5,899! BRE-LO2URCYENRCSS ClitmyOly LliCdraYEn S face of

the wafer W 20 ate the o shown in
FIG 1 arl drigappagdatibe aarrusrsénan&rpma&aﬁ hl& amSewawetbotm@tate in

S0l Ut on, t no. BBELER Gr FRECPEPSEHE SGRERoRh & parraEs BPStHe Pot4hing 25
pol i shing pad pibsshie! BahbBR & sKNgdROY %:'&'s@.%lvfeh%r%rs%%%'eng force F
applied to the carrier 1 by the cylinder 80 is applied

This being done, as shown in FIG. 6, the hard sheet
18, soft sheet 19, and polishing pad 111 deform molding

.15 against the unevenness etc. of the wafer W, a uniform
alir pressure P is applied cover substantially the entire
upper surface of the wafer W, and the polishing pad 111
molds against the unevenness etc. of the lower surface
of the wafer Ww.

20 In this state, if the motors 84 and 112 shown in
FIG. 1 are driven and the carrier 1 and platen 110 are
made to rotate in mutually opposite directions while
supplying a not shown polishing solution, the bottom
surface of the wafer W is polished by the rotating

25 polishing pad 111.

At the time of this polishing, the pressing force F
applied to the carrier 1 by the cylinder 80 is applied
to the sheet supporter 13 and is applied through the air
in the pressure chamber R to the hard sheet 18 and the

30 soft backing sheet 19.

Therefore, if the edge ring 16 is directly
connected to the supporter body 14 like the conventional
carrier 300 shown in FIG. 16, as shown in FIG. 17, the
edge ring 16 pulls the outer peripheral portion of the

35 hard sheet 18 downward and the polishing rate of the



to the sheet supporter 13 and is applied through the air in the pressure
chanber Rto the hard sheet 18 and the 30 soft backi ng sheet 19. :
Therefore, if the edge ring 16 is directlylgopnected to the supporter body
14 |i ke the conventional carrier 300 showmmin FIG 16, as shown in FIG 17,

L qoage " Pyt S I QUL o BELLONSLR! RO ALy U Ll o pBGl shect

18 downward an - 14 - outer periphera
portion of the lwiadleer W ends up becom ng higher. In the carrier 1 of the CW
apparatus of this egﬁgdinent, however, _si nce e edge ring I s connected

\ 6
5 through the pliabte™Rf FAFTEHRT 15 ¢5 the OR att}b%lf%i?h’a% shown in
FIG 7, at the djppy esgd t rEmer t r s r £54
fromthe hard se}leet J('ii{éeripﬁs' a%%‘??‘é%{‘t ogf%(gée%%i ?ﬁi(grl% Lklhgn%?d\@a?s t(ﬁimzéa‘?rie&?i me
t he di aphr &gm Hhfduglesthevel tablecdiabmpyn thetoutler s\@ppopker phedwl

portion of the hard sheet 18 w neyer_ be pul | ed downward,. t hough_ it m ght
be pull ed upwart’ %?%‘?’%,“?m}t% %lar"i'jtt i OO LR ST 19 Bt e

peripheral portiDn-0dr the hie dySheed A8s AdEhid f OFdh atHe PHASS Usiee &t angl
conponent force f of the pressing force F 15 act on the outer peripheral
portion of the VWafapplied thethanedgmyrirg al b tard chtdire pane opimesthe

the out er peri pharRie R it §rf e d duifed \AGEdiad I, JIE adb ey el %1 19

t he outer periphera tTon

Wien ther&ois urevesinessl | pothios Us f agige Hatdestigd t sie ngi Pacthdddr de t he
pl aten 110, however, the carrier 1 will sonetines incline sonewhat in
accor dance wit PYhERA [HRwrnaeds. theugl st (mhght Je Hbled Bwards, the

large 25 resyl A0S &L Wb | dodiiba s ELPOTdE A Of ey €dge ring

16, but in this case as well, The dﬁ%p%ragﬁ??gg :
peripheral portion of the hard sheet 18 and uniform air
pressure P and component force f of the pressing force F

15 act on the outer peripheral portion of the wafer W in
the same way as at the center portion. As a result,
uniform polishing of the entire surface of the wafer W,
including the outer peripheral portion of the wafer W,
becomes possible.

20 When there is unevenness in the surface of the
polishing pad 111 of the platen 110, however, the
carrier 1 will sometimes incline somewhat in accordance
with that unevenness.

At this time, as shown in FIG. 8, the large

25 resistance Fl1 will act at the lowered portion of the
edge ring 16, but in this case as well, the diaphragm 15
will flex and the resistance Fl will be relieved, so the
polishing rate of the outer peripheral porticn of the
wafer W will not become higher.

30 Further, even if the carrier inclines somewhat,
since the wafer is held by the collar 20 from the
outside, it will not jump out to the outside of the
carrier 1.

Further, since the diaphragm 15 and the hard sheet

35 18 are pliable, if the pressure P in the pressure



will flex and the resistance FI will be relieved, so the polishing rate of
the outer peripheral portion of the wafer Ww Il not becone higher. 30

Further, even if the carrier inclines SQﬂg&@QI, since the wafer is held by
the collar 20 fromthe outside, it will not”junp out to the outside of the

carrier 1. Further. since the digphragm. 15 an he r.d she 5 are
pliable, if t hé& sesru% B35 1 epr‘%%s‘mreagm c5‘c$1a J(;?tl']:? S}llaséés,ssi?%%t lPB
di aphragm 15 and ihedi dvaxieipwdrdVdrd kid farde P tkdnth ttiee fouter

applied to the outer peripheral portion of the wafer, Ww | becone smaller.
Accordi ngly, i PeEiRAbIrRoREQjafsttherevafay Fhitigh 5 Pegope Hratirr out er

peri pheral portion ; VA 441 | . Bin the
pressure chanber R %J}?nlg@%ogﬁeln{%%ﬂg%sé gfdsjg%:%ﬁ %ﬁ?%ﬁ%/vﬁb A]%
carrier of5a Chwatk) of efiparatiter goenkipharal eor Sienoruf attbwdra®et Wiby he
present invention and is a partial enlarged sectiqgnal view of the essential
portions. Thi s SSRFRERT dile &L MIAFTHE dbdfe The RETHYR RATREE t he
point that hol gs 15a are nmade in the 15 di aphragm 15 of the sheet
supporter 13. In the carrier 1 shown in FIG 3, if air continues to be
suppl i ed inside the @Hegcdndytimhprdbsmants chanber R, since the carrier 1 s
rotating at a high d,,the air in the pressure chanber R wil | eto
the outer 20 peri ;Eﬁ[gfm pot t& osr?%qltfé‘aéf R ﬁrfgsaslﬁaer%h%b%% R to the
centrifugab forggpantihadidrdenpity AtsdddhdEntiodigtdihesalciortion of
the pressure chanber R may becone hi gher or turbulence will occur in the

out er peripher &rqEant dnuentiare aid i asetiplamilaped sectinnak 25

peripheral pO”Qfg%<gftéggfg§ng%¥§¥ §§%€§QQ§FC°”E hi gher than the ot her
portions.

This embodiment differs from the above first
embodiment in the point that holes 15a are made in the

15 diaphragm 15 of the sheet supporter 13.

In the carrier 1 shown in FIG. 3, if air continues
to be supplied inside the air-tight pressure chamber R,
since the carrier 1 is rotating at a high speed, the air
in the pressure chamber R will move to the outer

20 peripheral portion side of the pressure chamber R due to
the centrifugal force and the air density at the outer
peripheral portion of the pressure chamber R may become
higher or turbulence will occur in the outer peripheral
portion and the air pressure P applied to the outer

25 peripheral portion of the hard sheet 18 may become
higher than the other portions.

Therefore, in this embodiment, as shown in FIG. 10,
holes 15a are made in diaphragm 15 at locations near the
edge ring 16.

30 Due to this, the air supplied inside the pressure
chamber R, as shown by the arrows in FIG. 9, flows
toward the outer peripheral portion side of the pressure
chamber R and flows out from the holes 15a through the
gaps A and B to the outside of the carrier 1. Therefore,

35 the air density in the pressure chamber R becomes



Therefore, in this enbodi ment, as shown in FIG 10, holes 15a are made in
di aphragm 15 at | ocati ons near the edge ring 16. 30 Due to this,
the air supplied inside the pressure chqnq r R, as shown by the arrows in
FIG 9, flows toward the outer peripheral gbrtion side of the pressure

chanber R and fl o out fromthe holes 15a through the gaps A and B to the
out si de of theuBé%EFErhfFa?ﬁgréf5Fé¥ﬁ§5alrtﬁér§P a&éﬁ?i&?%%ﬁ Fﬁgapressure
chanber R becog@bstantihfly URkieEM Readdsaiz Skakbemaldr i teW ation route
of a substantially lamnar state air is forned in_the pressure chanmber R

As a result, tRECESBIBr 6530PErPR.s ASpRi &@SUAith othey 2d¥e PrEFSUSSt Prds
f f th 8. f . ' | di ,
surface o heugateh ud ity 19 TOUCRLOLe: BUCAR . s s o

it is possible Ibu € air pressure
pressure c¢hanbeheBtr @Bi.ably uni form and possible to further inprove the
uniformty of polish of the wafer 10, W The rest_of the configuration and

the node of operati SRe&RECXEy aRCEHESEEIefPebPd SaPBROEATIERL t 4Lt Rse of the
first e”bOd'”EEBFEKBHQ'@%gm%Q%V%hesQig{EhBﬁiﬁbﬁn%ffEﬁ%ﬁ%&r&%&%s@%r%”btted-

15 Not at the present invention is not i e t he above
enbodi nent s andni tbkeugeesanireushamibelri Batiediabayduchdoges anid poisstibéescope

of the gist of _.the inventi.on. For exanple, in_the _above enbadi opents, air
was used 20  t9e EPFEDEFUAEPIOYE (he SRAEOETIGYs Pl Bote She® ta tPeqiRGeSuch
as oil ang pregs uniformy against the wafer Wby oil pressure etc.

Further, in the above enbodi nents, as the pliable sheet, a double-Iayer
structure sheet confhieseessf ofhéhesconfiaguraitéen agdamiiet medsoftf backi ng

sheet 19 was ugggration and advantageous effects are similar to those
of the first embodiment explained above, so explanations
thereof will be omitted.

15 Note that the present invention is not limited to
the above embodiments and include various modifications
and changes within the scope of the gist of the
invention.

For example, in the above embodiments, air was used

20 as the fluid, but it is also possible to use a liquid
such as oil and press uniformly against the wafer W by
0il pressure etc.

Further, in the above embodiments, as the pliable
sheet, a double-layer structure sheet comprised of the

25 hard sheet 18 and the soft backing sheet 19 was used,
but as shown in FIG. 11, it is also possible to arrange
either of the hard sheet 18 or soft backing sheet 19 at
the bottom surface of the edge ring 16 and affix the
outer peripheral portion of the upper surface of the

30 sheet air-tightly to the edge ring 16 by a nonsoluble
adhesive or soluble adhesive.

Further, as shown in FIG. 12, the hard sheet 18 and
the soft backing sheet 19 are adhered together by an
intermediate sheet 89 such as a double-sided adhesive

35 tape and the outer peripheral portion of the upper



but as shown in FIG 11, it is also possible to arrange either of the hard
sheet 18 or soft backing sheet 19 at the bottom surface of the edge ring 16
and affix the outer peripheral portion of fhe upper surface of the 30

sheet air-tightly to the edge ring 16 by a nonsol ubl e adhesive or sol uble
adhesive. Furt ' t har , ; t

backi ng sheet %Ira%%%am\r@}? ?1 (%§ Ker ty 125‘3 ﬁr%tag%rfﬁfeh%fgata(]aﬁsﬁ%gqﬁ% ?ﬁ%h as a
doubl e- si ded adiissiadge3xing dfe yna ttvnswilyl perdhgsingl qrorddlamladf t he

upper - 17 - surface of the hard sheet 18 is affixed air-tightly to the
edge ring 16 by%SHn'<ul ubl e adhesi ve or sol ubl e adhesive. Further, in the
above enbodi nents, tRE-HHMET i tHd bddiGdri4Er Al i§fld NG portion

16a of the edge ring 16 was set larger than the outer dianeter of the wafer
W but it Pay iHamaten dfe thebdioaey gidofesthialg aontdldn 1Mar tdferthe redgee

above enbodi nent.s, t wi dth of the 1 | Iar 20 S set to be
substantially er}cftsf(éq ltr}’f) w[aﬁg s&%éﬁ?@@rb&qﬁb%%%éqqﬁ?e%%%&ﬁ) &% face of
the | ower proj eeifigrd WoLiton t1&d ohd RRtedar gd nEibkR add 41N VYR as

peri pheral surface of the wafer but as shown in FIG 13, it 1s also

possible to af M8dlt-he wi de width 15 collar 21 extending fromthe outer

peri pheral surface waf.er tQ,t Q r..peri.pheral surface of .the
edge ring 16 to the%]é%%t?%ﬁ’s&?’f g\(élee 0 o?r%e ) tdlgna?c |Sr‘igt eé’tldfltgl. Oﬁgtt@et hat
in this chSe, aldlaaw20 walshgelti g ®e isubst apitdfaanableruuiaq ft@y MOt ches 21a
at correspondigg.zo | ocations_at the inner peripheral surface of the

| ower proj ect i it FéRGeRetEETo thigal PhieE BedgibegnllSuedtceasill bR ex.

Further, e Qgﬁ%gyigﬁﬁ%gs@qm%mt 163 off Phle®lediRl 3ntPd e ftRlmed
outer peripheral surface of the wafer W, but as shown in
FIG. 13, it is also possible to affix the wide width

15 collar 21 extending from the outer peripheral surface of
the wafer W to the outer peripheral surface of the edge
ring 16 to the bottom surface of the soft backing sheet
19. Note that in this case, as shown in the figure, it
is preferable to form notches 2la at corresponding

20 locations at the inner peripheral surface of the lower
projecting portion l6a so that the diaphragm 15 can
easily flex.

Further, in the above second embodiment, air relief
holes 15a were formed in the diaphragm 15, but as shown

25 in FIG. 14, substantially the same advantageous effects
can be obtained by making through holes 16d
communicating the pressure chamber R and the outside of
the carrier 1 at the bottom portion of the lower
projecting portion 16a of the edge ring 16.

30 _ As explained above in detail, according to the
aspects of the invention, since the pliable diaphragm
portion flexes and the pressing force applied to the
edge portion is relieved when pressing the carrier, it
is possible to prevent occurrence of downward tension on

35 the outer peripheral portion of the sheet. As a result,



25 in FIG 14, substantially the sanme advantageous effects can be
obt ai ned by nmaki ng through hol es 16d comruni cati ng the pressure chanber R
and the outside of the carrier 1 at the bgﬁ§0n1port|on of the | ower
projecting portion 16a of the edge ring 1 As expl ai ned above

in detail, accegdigng A aspe
dlaphragn1port?én $I8§g§&§§8 ?ﬁ géﬁ F%gﬁ ce applléghggﬁ?ﬂgﬁ gge portion
is relieved whehepersiragstub€acaer bifetthe Wworkpiess blmdlnnqarnfgvmhte @q:n:lerrr ence

of downward tension on t he out er peripher por n of the
a result, piélphFFaiSPBS§§PBPesPo eylﬁlﬁl QQHSf8F§

the entire surtgge 9t EergggﬁB&%C%o 1 r%@bn&hkh%d@ﬁd%hﬂ%?ﬁoﬁh%bﬁhsh
portion, so there is the advantageous effect that It is posSsible to inprove
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the workpiece.



fromthe outer perj ce of said body portion and having
pliability; a qﬁﬂ““ g! gﬁ!g ‘kortion projecting at | east downward from an
out er edge por t'itRRLOT L Sak | aphragm 10 _ anéjon and havi ng an inner

di aneter of at |east an outer dianeter of rkpi ece; a pliable sheet
havi ng an outer peri al. _porti.on af.fixed air-tightly to a bottom end
portion of said edgeﬁggﬁtﬁgn%&ﬁ&“ﬁ Fﬁrng a pressure chanber comruni cati ng

15 with the fluid gircuhatiherikel ompi¢iag::i Ng- shaped nenmber surrounding
t he workpi ece affixed to the bottom surface of said sheet. 2. A carrier
as set forth in clai i 8:SknéraPrdskrdyspestirg heving Byuadscaglulagion
sheet or soft 2f]gjegheet and the outer peripheral portion of the upper
surface of the hard sheet or soft sheet is affixed air- tightly to the
bottom surflace of saadrédgespapedodibphaagmnpolrthbe aspesdyagobusabull e

adhesi ve. 3. ﬁ cargber ag set forth in claim?2, wherein a 25 soft sheet
i s adhered to t hEBolREnPYLEFaPETaPhERAr §USKaEE. of said badyi ppridoset

forth in claimgndwigeehg paidphardysheet and the soft sheet are adhered
t hrough an internedi ate Sheet haV|n§san adhesive on its upper 30 and

| oner surfaces. 5. aAréngrsbepad edgef potrhibn praijsctingheteilsasai d edge

portion is provj Lth.t hrough hol es communi cating_t he pressure chanber
and the outer pggﬁﬁgﬁ%d3grom af ogger gﬁrPPEElSE 8gtst t ALRRDERGMM 1,

wherein 10 20porsfbfl ghaPRagIAYPAht iAReRt dRahesati QF Reai-LBe gHoe
portion is provided with holes comuni cating the pressure chanber and an

outer portion. FuteR ¢ipmeppsarafus peskpidedenith a platen to the
a pliable sheet having an outer peripheral portion

affixed air-tightly to a bottom end portion of said edge
portion and defining a pressure chamber communicating
15 with the fluid circulation holes; and

a ring-shaped member surrounding the workpiece
affixed to the bottom surface of said sheet.

2. A carrier as set forth in claim 1, wherein
said sheet is formed by a single hard sheet or soft

20 sheet and the outer peripheral portion of the upper
surface of the hard sheet or soft sheet is affixed air-
tightly to the bottom surface of said edge portion by an
insoluble adhesive or soluble adhesive.

3. A carrier as set forth in claim 2, wherein a

25 soft sheet is adhered to the bottom surface of a hard
sheet.

4. A carrier as set forth in claim 3, wherein
said hard sheet and the soft sheet are adhered through
an intermediate sheet having an adhesive on its upper

30 and lower surfaces.

5. A carrier as set forth in claim 1, wherein
said edge portion is provided with through holes
communicating the pressure chamber and the outer

portion.

35 6. A carrier as set forth in claim 1, wherein
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comuni cating the pressure chanber and an outer portion.
said carrier comprising:

a disk-shaped body portion having fluid circulation

holes through which a fluid supplied from the fluid

supply means can enter and exit;

15 a ring-shaped diaphragm portion expanding outward

from the outer peripheral surface of the body portion

and having pliability;

a ring-shaped edge portion projecting at least

downward from an outer edge portion of said diaphragm

20 portion and having an inner diameter of at least an

outer diameter of a workpiece;

a pliable sheet having an outer peripheral portion

affixed air-tightly to a bottom end portion of the edge

portion and defining a pressure chamber communicating

25 with the fluid circulation hocles; and

a ring-shaped member surrounding the workpiece

affixed to the bottom surface of said sheet.

8. A CMP apparatus as set forth in claim 7,

wherein said edge portion of said carrier is provided

30 with through holes communicating the pressure chamber

and the outer portion.

9. A CMP apparatus as set forth in claim 7,

wherein said diaphragm portion of said carrier at

locations near said edge portion is provided with holes

35 communicating the pressure chamber and an outer portion.

apparatus as set forth in clfaim7,



