PLANARI ZATI ON  METHOD THEREOF BACKGROUND OF THE | NVENTI ON ﬁLglﬁgg§mhhe
I nvention s The present invention relates to a wafer planarizat '
apparatus for, in a sem conductor wafer manufacturing process, grinding a
backsi de on which no chip of a sem conductor wafer is forned and a
pl anari zation nethod thereof. Description of the Related Art The
pl anari zation apparatus for grinding a backside of a sem conductor wafer is
1o generally conprised of a storing stage for storing the wafer and a
grinding stage for grinding it, where the wafer is carried by a sucking
and carrying afpVAFERPLANARIZATEONtAPPARATUSAND PLANARIZATHQNst age.
The sucki ng and carryi ng apparatus_has a sucking _board for sucking and
holding the wafer with a sucti oMBEHQBIHEREOF t he wafer sucked and hel d
by the suction pad to a wafer 15 chuck table on the grinding stage. And
the wafer is ground by a rotating grinding wheel in a state of being

- sucked and hel d by the chuckBAGKIGROUNMROF YHE ENVENHONG t hat, i f the wafer
forcefully contacts the chuck table on conveying the wafer fromthe
sucki ng boargd of héfvediieak table, the wafer gets chi pped or cracked or a
chip gets danaged due to an inpact thereof. As for this problem while
there i s & met hodTes prossntdnventioniglates tn 3 waferplanggizaiion apparatis foh i 4\af er

conveyance SpmRdndRtof Ghfel MhdulstuiidE pRRES! orinifBa bisids Uk fhikd nBempErao t he
chuck table, this control 1s very difficult rn ternms of variati.ens in board

t hi ckness ofsemisendystop watgnis fermed aad 3 planarigation grethod gheggobar at us.  SUMVARY OF THE
| NVENTI ON The present invention has been devel oped in view of the

above- descr i h&dription of the ReRtedPgeS, and an object thereof is to provide the
pl anari zation apparatus of the wafer capable of preventing the wafer from
getting damaged orhepippayigationgppaatus far grindme backside of a sqmisondicier wafen iy ng

devi ce tQot Nenb@l Suifidedof A stRiE sE& foP RodBRthORattl A Gindihp stafIoF gﬂixﬁi%ﬁgq i eve

t he above deScribed object, the present invention is directed to a
where the wafer 1s carried by a sucking and carrying apparatus between the storing stage and

the grinding stage. .
The sucking and carrying apparatus has a sucking board for sucking and holding the
wafer with a suction pad and carries the wafer sucked and held by the suction pad to a wafer
15  chuck table on the grinding stage. And the wafer is ground by a rotating grinding wheelina
state of being sucked and held by the chuck table.
There is a problem that, if the wafer forcefully contacts the chuck table on conveying
the wafer from the sucking' board to the chuck table, the wafer gets chipped or cracked or a
chip gets damaged due to an impact thereof. As for this problem, while there is a method of
20  exerting control by decelerating the wafer conveyance speed on delivering the wafer from the
sucking board to the chuck table, this control is very difficult in terms of variations in board

thickness of the wafer and assembly errors of the apparatus.

SUMMARY OF THE INVENTION

The present invention has been developed in view c:)f the above-described
25 circumstances, and an object thereof is to provide the planarization apparatus of the wafer
capable of preventing the wafer from getting damaged on delivering the wafer from the
sucking and carrying device to the table and a planarization method thereof.

In order to achieve the above described object, the present invention is directed to a



waf er pl anarization apparatus, conprising: a body; a table which sucks and
hol’ds a first surface of a wafer; a sucking and carrying device. including
a sucki ng board which sucks and holds the wafer and carries the wafer to
the table; and a working division which works on a second surface of the
waf er of which the first surface is sucked and held with the table, 5
wherein: the table is placed to be vertically nobile on the body; the wafer
before planarization sucked and held with the sucking board is

vacuum attracted when positioned above the table, the table being noved
upward by that attraction power in a direction to suck the wafer so as to
vacuum suck Wafer pleagization Appargiusncompsisingsaiody;s teble which suakk andl holdsta firste t abl e,

t he sucking N ' i} ' | he
vt or i 1t P Rl PuflEHE 6 YRR BN e bR Bk B fth BtiElnd 1,
a waf er pl anbeldsthe wafier andichuoids the wafer tosthegblejand astogliag diivision wdlichrvgorkseh a

hol ding, wt | ) ’ re. planarization. htioning
the wafer susEay i md el or Sl SiBier e R B ofble,
capabl e of vwberaim the tabled¢ plaggd tditee veriically mobileion thd xdgthé wafecbefars plaoaidation
nobi | e; vacu [ LT In he wafer .wth the tahle so that.the table is
noved upward %&t #‘g? glgtw[n?%%et sl“%%"%)%?%dr - iv?ﬁc"gma?tfaé%? iwg‘ﬁn ??f“%oﬂs‘f(aboﬁ&‘f‘ R@?‘?Naf er
he vl or | WLL 0o SRek R0 oo SO AL Lho vl et Lo oaly Sueked anc hel
e waf er cki 0 a e. waf.er i.s on sucked an e
W th the. t abFeRdSHE el R B SEARE vichinpeet wif it lae e phpgda
pl anari zat i ovargyingdedicareitales it shyking dnd heldinigiof the wader vithshasackihg boaedl above t he

table. Next, the tgble vacuuntattracis the wafer so, that the table is
moved upward by t haf PEEEE HYFRtion 1%%{%? ofvaierRlanariztion 5“"@8&9"?’3@3‘%?*’& S0

as 20 L 0 vac Hﬂdp&lcﬁ'm{'{kihgandhﬁmdxgt Wika sach%gﬁefrg,ra'\bﬂer?ﬁtdhe ﬁuﬂ%ﬁ&io%pﬁbsﬁﬁhﬂgbi_
the table by _rel easing,t ucki ng .an i ng of the wafer t he sucki ng
board. The cgﬁwgﬁﬁﬁ%g%@%t%@w%ﬁ“&?%mu Fhoved gble vhidds rapable eficki ng and
carrying devivasmuinatttadting thdWefet sndliSlacea Yo bd VirtiARFmotily $acuuBGtticihg e Water Ne
pr esent |nventtb n, %ﬁe,"rfgafer IS, conv XEd o0 the tahle not by noving the
sucki ng boar " 3“%{3 3fithefpble @é’&ﬂ"ﬁg %‘wi%%%atwowwm Hdjrecten O apgke
upwar d byisvachewafet 3o as tovadiuinOsuck the waltaland Rfealiaf fle sGékingfd h6fdink of BRWagered
fromthe suckl.ﬁggf?n%c rr mghdew ce to the table w thout considering
variations i N3d%He W‘ﬁliﬂ?%’e?_ odhal thewafer fiqnbt sugkrd and beldmith thertalde.s of the
appar at us. Accor di Agbiding tb tHeprdaeri sivehtfon! Be WaflY B&bre plBaialin suck<d ind &bldibyd
damaged on conveyance thereof. BRI EF DESCRI PTI ON THE DRAW NGS 30 The

nature of t hi'% FkRERRTs Posiioned aboucthe iahler  Niextethe wblervacunmyattrcye wafrepeof |
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93: 59 to vacuum—suck?t._ And then, the wafer is only sucked and held by the table by releasing the
sucking and holding of the wafer by t_he sucking board. The conveyance of the wafer from
the above described sucking and carrying device to the table is thereby finished. Thus,
according to the present invention, the wafer is conveyed to the table not by movihg the

sucking board by a mechanical feeding apparatus but by moving the table upward by vacuum

25  attraction, so that the wafer can be softly conveyed from the sucking and carrying device to the
table without considering variations in board thickness of the wafer and assembly errors of the

apparatus. Accordingly, it is possible to prevent the wafer from getting damaged on
conveyance thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

30 The nature of this invention, as well as other objects and advantages thereof, will be

explained in the following with reference to the accompanying drawings, in which like



ref erence characters designate the sane or simlar parts throughout the
figures and wherein: Fig. 1 is an overall perspective view of a

sem conduct or wafer planarization apparatus according to an enbodi nent . of
the present invention; Fig. 2 is a plan view of the planarization apparatus
shown in Fig. 1; 5 Fig. 3 is a sectional view show ng configuration of a
sucking board; Fig. 4 is a bottomview of the sucking board shown in Fig.
3, Fig. 5is a sectional view show ng thegconfiguration of the sucking
board of another enbodinment; and Fig. 6 1s a sectional view show ng the
configuration of a table of the enbodinment. 10 DETAI LED DESCRI PTI ON OF THE
PREFERRED EMRffivbridEbiatactericdegignalethe saficdraiditad patshhdugiond the Agdrks dnd whedr: i bed
in detail for a vvg;.er '?l angéhzation apgargt us.anq a %gna i zat i.on et hod
thereof related td $Hd> HHYSRIPEISPRILYS Y Of $semicondyctor waker pianprizatign apparatus
acconpani ed e¢canlingas an Embdintent &6f the PresehPiavdntivg Vi ew of a planarization
apparatus 10 for inding a backside of .15 a sem conductor wafer, and
Fig. 2 is a plan %‘% 1§ p glan ¥iew ofthg planarization apppratus shofain ¥ig on apparatus 10
shown in kig. 1 hasga isage%ﬁéx;aeyiswndvﬂagg&.ﬁgﬁsﬁo%fa@ackﬁlglﬁm,ent stage 16, a
rough grindi ng stzlge 18, a finish grél n%g stage 20 _and a cleaning stage
22 provided in prd8tdds abotiom Yis¥ of the sac pud shoym ip FigrBe cassette storing
stage 14 has two Cpig3ak b Setighl vied shANRY A binfipBtatioRHtthd HRRIAg BOard 8FABIHLS
store a | arge nunber of wafers 26 before backside grinding. These wafers 26
are hel d bycmbedimestiad r obot 28 sheet by sheet to be sequentially carried
to the alignment skigafis kSectibiiVick Shovilg i colpRrardfI5e SRIE ¥f 8 cfiBBRReRS S
supported by having. it hung down froma beam™ 30 erected on the body 12 via
an el evating apparatus 32. In addition, the elevating apparatus 32 is

coupled tm a feed sOEMIBEDDESCRIPTION OF THRPREFERRED EMBODIMERTS30, and if
the feed screw 25 apparatus feeds and noves the elevating apparatus 32, the
carrying robot 38 Hammfyhprefeﬁeaafhlm&mamv'émue.hescﬁbédei?u&ﬁmsorgfwawrg 8vvs ﬁand B
on Figs. 1 an .al.ong the inst ation direction- t he eam 30. . The

waf ers 26 ar é’ij‘g'«?a’l? P FPRPRLPS E‘Hf?@@ﬁ"ﬁ?&'&ﬁ WWB%FEF"E“?%‘% the PEFERLARNEARIIN 1y
the pl anari zstdrdanceowidoshe hetbmpihiddydrawiagsabove- descri bed novenent of the
carrying robot 28 ﬁ%d jts o%erat,i on ﬁO‘ The carryi n% robot 28 is.a

gener al - pur pose i niigst Bi2RFrsPeGHYs: ViewAf 4. planatization gppacates 19fforgrmding ahackside of, 34
for sucki my arsemivohdiictogwhies anbIfigr2Sis d planaite thétesre | i nks 36, 38 and 40 and so
4 :

A body 12 of the planarization apparatus 10 shown in Fig. 1 has a cassette storing
stage 14, an alignment stage 16, a rough grinding stage 18, a finish grinding stage 20 and a
cleaning stage 22 provided in predetermined positions respectively.
The cassette storing stage 14 has two cassettes 24, 24 removably set, and these
20 cassettes store a large number of waferé 26 before backside grinding. These wafers 26 are
held by a carrying robot 28 sheet by sheet to be sequentially carried to the ﬂignment stage 16
that is a next step. The carrying robot 28 is supported by having it hung down from a beam
30 erected on the body 12 via an elevating apparatus 32. In addition, the elevating apparatus
32 is coupled to a feed screw apparatus (not shown) built in the beam 30, and if the feed screw
25  apparatus feeds and moves the elevating apparatus 32, the carrying robot 28 can move to and
from in the directions of arrows A and B on Figs. 1 and 2 along the installation direction of the
beam 30. 'The wafers 26 are sequentially carried according to a route predetermined in the
planarization apparatus 10 by the above-described movement of the carrying robot 28 and its
operation,
30 . The carrying robot 28 is a general-purpose industrial robot, which is comprised of a
U-shaped arm 34 for sucking and holding the wafers 26, and three links 36, 38 and 40 and so



on. Suction pads 35, 35 for sucking the wafers 26 are placed at the tips of
thé arm 34. And suction power is generated to the suction pads 35, 35 by
sucking via these pads. In addition, the arm34 has its end rotatably
supported centering on its shaft center by the Iink 36, and can be rotated
centering on the shaft center by a driving force froma notor (not shown).
The 5 1link 36 is rotatably coupled to the link 38 via a shaft 42, and can
be rotated centering on the shaft 42 by g4he driving force fromthe notor
(not shown). In addition, the link 38 is rotatably coupled to the |ink 40
via a shaft 44, and can be rotated centering on the shaft 44 by the

dri v: ng f or cen.f rr]Smf:’tiotnh:edsrﬁst 35 fof sueking hﬁw:]h}'?rsfﬁﬁréblﬁéddm e tipsSofithearii 34k A@di s
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control asCORAK 36k kotatatdpeiupled @ thefink 39%8a SERRAR] 4N chrPd rofatel REnterimd\onithé1 g
appar at us BZFF;?' ai to take out the wafers 26 stored in the cassettes 24 by
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al i gnment st géipled o thd ifk &) +if) A PARY4SindE8n Brotafed RemiRgOnt shah ugBy g t he

wafers 26 carried fromthe cassettes 24 in predeterm ned positions. The
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carried toward an énpty chuck e 48 and sucked and
pr edet er m%nedriyiag the metns. Jin additian, dieumgtor ipepupled facansipvatingaod (et shopahefdhe s i s
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function are noun th predetermned spacing on'the turnta . The
chuck tabl e $weqlinks 36,38 and ¥} witthike respergtivenotasiapdjalsy coglrolizscontakption opanationof ked

waf ers 26 ar ghe eieRheiflrdd &rteyaslmﬁﬁgaé@slqm# b9 ﬁw&k&ﬁ\ggﬁ m%@ée}% % grgmh%. mgcat ed

on the finish grinding stage 20 ere the suc are given
fini sh gri ndicagetes 2hby sugkingandcholdingthem ow thy sudtion pasis 36 and camybrmyte thot shown
in Fig. Landfignedagelipe chuck tables 48, 52 and 54 have spindles of :
rotational notors COLF|ed to their bottons respectively, and are rotated by
their driving poweFhe aligement tagesi6isa stageiforcalignidg Hhe iwafens26 ¢agriedifromk the gassestes 8

h their thye Wﬁ b t
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roughly ground b a cup-shaped grinding rou I ng
stage 18.20s t%brh)én

A in Fig. 1, this
The chuck table 48 is mounted on a turntable 50, and the chuck tables 52 and 54
having the same function are mounted with predetermined spacing on the turntable 50. The
chuck table 52 is located on the rough grinding stage 18, where the sucked wafers 26 are
roughly ground. In addition, the chuck table 54 is located on the finish grinding stage 20,

25  where the sucked wafers 26 are given finish grinding (fine refining, spark out). Moreover,
although not shown in Fig. 1 and Fig. 2, the chuck tables 48, 52 and 54 have spindles of
rotational motors coupled to their bottoms respectively, and are rotated by their driving power.

The wafers 26 sucked and held by the chuck table 48 have their thickness measured
by a measurement gauge (not shown). The wafers 26 having their thickness measured are

30 positioned on the rough grinding stage 18 by the rotation in the direction of an arrows C on
Fig.' 1 and Fig. 2 of the turntable 50, and the backsides of the wafers 26 are roughly ground by

a cup-shaped grinding wheel 56 of the rough grinding stage 18. As shown in Fig. 1, this




5 cup-shaped grinding wheel 56 is coupled to the output shaft (not shown)
of=the notor 58, and also nounted on a grinding wheel feeding apparatus 62
via a support casing 60 of the notor 58. The grindi ng wheel feeding
apparatus 62 el evates the cup-shaped grinding wheel 56 along with the
notor 58, where the cup-shaped grinding wheel 56 is pressed onto the 5
backsi des of the wafers 26 by this descendi ng novenent. The backsi des of
the wafers 26 are thereby roughly ground The descendi ng novenent anount
of the cup-shaped grinding wheel 56, that is, an anount of grinding by the
grinding wheel is set based on a reference position thereof registered in
advance and dupahdped glimbisgswinel 36ie coupled tath Gutpﬂtrshafv\arbeshswﬁ)aoﬂthamwgr $hend

Chi ckness. rosPmAn 0N A rBbind Phiel Rpihe St B2 B iipotdpubP ( RiBo B oy

grindi ng whess. T6e prtmidnhewhetltfesdirigapparating2 elexfaces shezﬁszlmpedl gmtdn@ wheeh¥&ckness
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the turnt ablg"%} ‘fbn £ Fetog h |t{‘e‘3‘?|8 ?fh?ﬂhﬁq’aﬁ%s?‘éeﬁ |°ﬂt§ aJnd spark -
out are perf&[cﬁﬁ&sbﬁthbhaf&st%lﬂ!tﬁhlﬂesﬁéhﬂhgdn@émaﬁl MDhe batleshdes 6fithe vafers 26rard-i g.
2 of theflnlsh n a the finish aripdin S-ta e. 20 has 15
st the SgvPimeily Btud o F e Scspedeanit et a5 BF e sthaet Girine
description WB@ISQﬁhati% mmmdxhﬂsighﬂd@gbﬂhegmﬁq\shezﬁsbamm ohag¢ferghoeen t he

finish grinding,at the finish grinding_.sta e _caryried to the
posi tion of P‘I’Fg‘ ?E‘?ﬂf@kedtlﬁ VanGggn Hl‘}\’ﬁ‘fglf’ﬁsslﬁfﬂ’eﬁafﬁ/&é he rotation of the

turntable 50 in tmemmeszwaeﬁguﬁﬁbaéﬁsﬂeﬁohgﬁpg@uﬁwmdn@mgﬁﬂmswéeﬁi 56
receded fromthe 20 wafers 26. And the wafers are ﬁucke % cki,ng board
‘E:%“Peﬁfl‘él?f‘é‘

68 havi ngi%a Bavehem thigknessmeasyred by 3 megsurement gapgefaof shown) nt 73 of

appr oxi mat el griAdify WRRE56tedBd @Erefom! MEnNRIES 26 h&@lg‘lhé’lﬁlﬁﬂ:kﬁéss hiamiddm@f a
carrying arm66, and then they are carried to the cleanin tage 22 by the

rotation of Pawtionsd aheGnisharindiog stage Hbydhe watipp pf the tugpiable tﬁ? BHCF g. 1.
Fig. 3is a a&e‘éuug,@ah thé 'fﬁlé"re@ifm %laﬁa §paAddulfre lae&;rﬂle@% @é@sydcaﬁ-sﬂabai grindingf the

carrying arm 25 66, and bottom view of the sucking board 68.

ne Shown | BYHES 64 o s, 2 pFibe SskEingiRee 260 ALthe BRRbEIRE SRS 2D s
confi gur aty ommaahﬁésansbdohﬁgﬂtﬁﬁaédhlé%@@@%tﬁnfdt?mltme?&s%tﬁﬂme%f&at ely the

sane dianeter as the wafers 26 is put I'n a franme 71 of a reverse-bow
shape havi ng omittedthereact i on openi ng 69 forned. The attraction opening 69 is

connected to an at{§AgiferB6 ARG REN Sivéd 1 ﬁﬁﬁpﬁiﬂdxn\g'a@thé FinfRh efiAdihg Qe 200

route formed in the carrying arm66. Thus, if the attraction apparatus

operates, t haveseeriedmthe posiion of degmply hudkfablp 48 prgue Rign}by therefationgd fheof  t he
sucki ng boar Quiiible 8D il Bind di@ctRiafHSthe cup-shaped grinding wheel 56 receded from the

20 wafers 26. And the wafers are sucked by a sucking board 68 having a disc-like sucking
surface 68A formed by a porous element 73 of approximately the same diameter as the wafers

26 placed at the tip of a carrying arm 66, and then they are carried to the cleaning stage 22 by
the rotation of the carrying arm 66 in the direction of an arrow D oﬁ Fig. 1. )
Fig. 3 is a sectional view of the sucking board 68 placed at the tip of the carrying arm
25 66, and Fig. 4 is a bottom view of the sucking board 68.
As shown in these drawings, the sucking board 68 is formed to have the configuration
wherein the disc-like porous element 73 of approximately the same diameter as the wafers 26
is put in a body frame 71 of a reverse-bowl shape having an attraction opening 69 formed.
The attraction opening 69 is connected to an attraction apparatus (not shown) via an attraction
30 route formed in the carrying arm 66. Thus, if the attraction apparatus operates, the suction
power is generated on the sucking surface 68A of the sucking board 68 fdrmed by the porous

 element 73, and the entire surface of the wafer 26 is vacuum-sucked by the sucking surface



el ement 73, and the entire surface of the wafer 26 is vacuum sucked by the

- suéking surface 6 68A. As for the porous elenent 73 form ng the sucking
surface 68A, ceram c porous, sintered. netal, porous resin wherein resin

i s:foamed and so on nmay be used for instance. Thus, as the planarization
apparatus 10 has the wafer 26 that is in a thin-wall state due to rough
and fine grinding sucked and held by the sucking board 68 having the
sucki ng surface 5 68A forned by the dis®like porous el enent 73 of

approxi mately the sane diameter as the wafer 26, it can entirely suck the
waf er surfacg on the sucking surface 68A of the suckin board 68. -
Accor di ngl y, 584 jAs forihe,parpusielemenitiformiae e spoking suxfase 6§gr $eRIRIC BOFPUS he entire
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the wafers 26 do not gel | lgﬂt or cracked wheh sucki ng _carry
waf er s 265i n6§Aformedpythedis¢-like porqus elpment o approxdmatglyrthessdme diameter 83 hani ng
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conpri sed of ofithe wafersérdomatget ehipped or ardck8é when susking bosarrgiagtheddafens d6 &nthen. -
The cyli nderﬂﬁgagugél Is fixed on the carrying arm 66, and the rod 86 is

e

supported to Verti cal | y nmobile by the cylinder case 84, and the sucking
board 80 is pl acedllewafdnre26 aridddo thealeasingstadec?2Qre clebined a1ltiehdeafidgistage 22 at abl y

supported be od 86 and rting nmenber 2 de, of .hard
rubber fi xedg}gftﬁ%h%&g%{) %’r’ﬁeg u QP%,EP @%‘W“gtegw‘gﬁf@sﬁtei‘gco iaReYe S 3¢ he
sucki ng bvar lo®®f & wafed workirghseepdly diecpldh@ritiyionagaraey 198 can be freely

fluctuated agai nst. carrving arm.66, and so it cap be tilted according
to the inciinati onF'éﬁt}’e'—f ﬂ@ecéﬂ‘ﬁ gg‘g s ?‘"‘P%“‘@Ef E'Fm%erﬁ 8??15“8?“5 h‘éar& ﬁ@é"ﬂgt abl e
48. Thus, thenemtmber tmuisficsame bs drfsimilun tethatf tHeSuekingy Yourd08akewn yFig.t3ie
sucki ng boar reover..a.synbol 104 .d tes. a sleeve put in the
cyl i nder casgm%%,mg@‘egﬁsa agdg‘ﬁpf%ﬂp%é&?r?f@gﬁ? PG5t ween a sl eeve 104 and
an upper fl ange pOTheisockifp/boafd 80He Figoslis&oupled to the carrying arm 66 via an air cylinder

20 apparatus 82. The air cylinder apparatus 82 is comprised of a cylinder case 84, a rod 86, a

suction pump 90 and so on.

The cylinder case 84 is fixed on the carrying arm 66, and the rod 86 is supported to be
vertically mobile by the cylinder case 84, and the sucking board 80 is placed on the rod 86 via
a globe 92. The globe 92 is rotatably supported between the rod 86 and a supporting member
25 96 made of hard rubber fixed at the bottom of the rod 86 by a screw 94.  Accordingly, the
sucking board 80 fixed on the globe 92 by a screw 98 can be freely fluctuated against the
carrying arm 66, and so it can be tilted according to the inclination of the surface of the wafer
26 held by the chuck table 48. Thus, the entire surface of the wafer 26 is evenly sucked by
the sucking board 80. Moreover, a symbol 104 denotes a sleeve put in the cylinder case 84,
30  and a spring 102 is mounted between a sleeve 104 and an upper flange portion 87 of the rod 86.
The rod 86 is energized upward by energization power of the spring 102.

On the other hand, if the suction pump 90 is driven, the air in a globe storage room



The rod 86 is energized upward by energi zati on power of the spring 102. On
thé other hand, if the suction punp 90 is driven, the air in a gl obe
~storage room 7 106 surrounded by the rod 86 and the supporting nenber 96
is.attracted so that the supporting nenber 96 is elastically defornmed by
this negative pressure in a direction to reduce capacity of the gl obe
storage room 106. Thus, the gl obe 92 is supported between the rod 86 and
the supporting nenber 96 and is fixed sg as not to be rotated. Moreover,
i f a vacuum breaker 5 107 is opened, the pressure of the gl obe storage room
106 returns to atnospheric pressure so that the supporting nenber 96 -
returns to it0é sareuydedctly théwmd 86 amtithe kippertiog membérdaridatiirtedso that tesnppdrting t he

freely fluct LN tate. . The sucki board 80 is.coupled to sucti.on punp
1105w a o et o Bleidea istortikd by s AR siRsinhin UiiReion el SiPASS", ©

cl osed and tdfehesglobieistragp urgin 1050 Thusithie glvbe 92 Beuppbfiedbitwecighdrod 86 afDthe S
vacuumdriven. reover he, .sucki ng board 80 i nnected to a.,vacuum
sensor 112 tﬁ\‘g?o%g?ﬂe@g 9é%ﬁﬁfeﬁir88g§ﬁ?té° g%‘é’?ée&r . ﬁqooﬁeoﬁﬂd&?ivﬁ‘f’i’,umtm%a Ehuck
tagl e 48 §sarg is/\b;tbehexgﬁ(piesilﬁé)éfaﬁe ﬁ&:je&ttﬁlal gE‘i*boﬂ%l $06r3]1@wﬁisedamgﬂxeﬂspﬁ§sum opunp
116 via a vaguu reaker 114. Accordin ,. 1.f_the cuu rea 114 is
opened, the @ﬁ%ﬂ% %HW‘%?“%E’“W‘BI‘@ 05%‘“99%%@“%%&&%@?&%@53@ s

rel eased. 15redtbRd Sork freddy BaiztingSates t hus configured in order to solve the

probl enms nentione bel ow, Tg be nore, specific, as_far the conventjonal
met hod of renovi ng"'? k\R&P%*F 80 s sivrlpdto aspction Phmp L 10 Yig 2 YRRmbsRkel08- t hem

by the sucki R&ohﬁ@élﬁiftﬁé‘ﬁcﬁ@ﬁbﬂﬁgemﬁdﬁﬁgd%d theh@etRh Pump 316 Rldrie&s teOy i Ng
t he vacuum of Edge C%#ng. table, liquid, gas or bubbles got spurted fromthe
20 sucki d§ stHeras Q 1§ Faupmedeiven | Morseyeh shesycking o ipgpeqtetbiodar er s

havi ng ascendfduf séhséra 12 FRIMEdsES V40uR plessiYe thiiSofSUCKi Ng board. However, the
conventional nethod had a fault that, when bl ovm'qr;% ug the wafers, the very

thin wafers get ddhddsdérngthe chusk table 4¥uisamervith dmck adS4yis caupldiRed in a
posi tion deydc_aéxe@uiﬂ ABWia iy asitinkbreskel PR d AcrdifBly lif e 94diGin H?@aﬂ&llh?s the

sucking board is_Tixed on the carryi ng@arm In a State 1ncapable o

fl uct uat i on, ORed SEERstion PRwerof thersifos 2¢lsthe ehugk tblecASdvreleassd. t hat there are
the caseg where' aReSdki bokrd'sD % Y Bhfigir& ihagagﬂa%iv@a{e élns rﬁex{uﬁﬂé@ed and

the wafers are left on the chuck table. In I tion, ere are the cases
where, if thEel@¥mis turned without lifting (receding) |

To be more specific, as for the conventional method of removing the wafers from the
chuck table to suck and hold them by the sucking board, the method was adopted, wherein,
after destroying the vacuum of the chuck table, liquid, gas or bubbles got spurted from the

20 sucl_cing surface of the chuck table so as to suck and hold the wafers having ascended due to

momentum thereof by the sucking board.

However, the conventional method had a fault that, when blowing up the wafers, the
very thin wafers get damaged due to the momentum or thé wafers were sucked in a position
deviated from the sucking board.

25 On the other hand, if the sucking board is fixed on the carrying arm in a state
incapable of fluctuation, the sucking board has no degree of freedom, so that there are the
cases where adhesion of the wafers to the sucking board is reduced and the wafers are left on
the chuck table.

In addition, there are the cases where, if the arm is turned without lifting (receding)

30  the wafer from the chuck table after sucking it by the sucking board, the underside (elemént
forming surface) thereof is rubbed by the chuck table and so the underside gets damaged, and

furthermore, there are the cases where, if the wafer is lifted from the chuck table without



30 the wafer fromthe chuck table after sucking it by the sucking board,
~thé underside (elenment formng surface) thereof is rubbed by the chuck
tabl e and so the underside gets danmaged, and furthernore, there are the
cases where, if the wafer is lifted fromthe chuck table w thout 8
considering surface tension of the liquid involved between the chuck table
and the wafer, the wafer is left on the chuck table due to that surface
tension. Therefore, the workings of the sucking board 80 to sol ve such
problens will be described. 5 First, the sucking board 80 is positioned by
the carrying arm 66 above the wafers 26 sucked and held by the chuck table
48 as shown ¢omsiféripg sGrfacétensibn ef the lauid mheivmuwnen khreechiakrtabld 80t the wafegthed and

so the gl obe | e St he sucklng board 80 can be
%@rlkffto'ﬁt%nshpeiitﬁ ? 3}"}. F epsl

freely fluctUated aga "I'n addition, a distance L
bet ween t he sucki ﬂ@erbmaer the v&ﬂqﬁgsdaftﬂeaudmfgafoarm tasolvesush pﬂomem's wilkkd at the
di st ance capétbl %af havi ng the sucki ng board 80 10 descend on the wafer 26
side by its 0 %ftraction power, and it is also set at the di stance not

to interrmpt the ﬂrsttthemdkﬁmg%bﬂdSoisﬁoblﬁoﬁddwkliédaﬂyiﬂgvmdﬁtbﬂjdwreﬂﬂﬁmmuck

table 48 and_t fers 260 % ers 6_repoved fromt chuck
tabl e 48 by f%g%ﬁ?lﬁby%zﬁp ég’?e)f@ts}’ %éuuéﬂy (o) uf”sb’ﬁ“ﬁ‘ﬁ"s

and the suct nmwpaﬁad&m@oufe glbbb%ﬁbmllms:uatetsbmasms&icaﬁglaea&adoS&uefmgnds
toward t he Wﬁfer its own attraction power and resisting .15 th

ener gi zat i on™} a§‘?‘ tﬂ@“%ﬂ“f‘ﬁlﬁmi dpaddi @&@ﬂ&%@%%é‘}“%ﬂn%mf% s

time, the suskindghdwared 26t this finfes def AThe/difthnes tapable df Riviigthd suckifig Gédrd 30 NO
arm 66 so thaet: it tilts foll ow ng{ the surface of the wafer 26_and sucks
He

and hol ds!% neeseshdiop thesyafer26 side R figgwn attsagtion power; and it ip lse set at the distAReeial t hat
the wafer 26y ﬁteﬁr@(ﬁ'tﬂe%hbfac‘élﬂéﬂﬁ%ﬂ of{he liG8H shvbied tﬁwee%tm&haa( apR4Y a&Pth@y seei ng

that the vacuum pressure of the vacuum sensor 112 has reached an

opti num val u®alerTRé opbavinghe vaferet6 removeddrom e elnck iploi¥dydursuckng bw?)s@o is
driven. Thus, the xixpRR vAduminsbredkRPUsti€cods biEEE sﬁchsn g&ﬂg $fD 8 8GvenN € Th

supporting nenber 96 and is fixed so as not to ed, and the sucklng
board 80 is fhesadkingbopd80dascends toyvasd the mafes 86 bxltmwn ttaaqﬁven poverand eesistng | f

the vacuum b 'ilﬁ:%h&'ﬁlzﬂﬁbﬂ pgﬂextd? %e%?ﬂﬂl 0kab L:@to%gcksthg ﬁafels%ﬁj p %%% ang tﬁ@gﬂ%klﬁé ate,

the 25.sucking_and he  waf er ck ta 48 are

rel eased. Thieard 59\@‘“%@38‘6%“%%@4%1% Qwrﬁeﬂeﬁésgthztat tilrfollowieg thef t he
Spring 102 S@ubkabf hdfa®edin Sudi9ahchohd ASGRAN S restored to its

original position. As the position of the suckln boar "80 at this tine is
one that does not Sqtpggp?qyy{ongwéls checked that the wafer 26 is securely sucked and held by the

sucking board 80 by seeing that the vacuum pressure of the vacuum sensor 112 has reached an
20  optimum value, the vacuum breaker 107 is closed and the suction pump 90 is driven. Thus,
the globe 92 is supported between the rod 86 and the supporting member 96 and is fixed so as
not to be rotated, and the sucking board 80 is fixed on the carrying arm 66 so as not to be
fluctuated. .
If the vacuum breaker 114 on the chuck table 48 side is opened in this state, the
25  sucking and holding of the wafer 26 by the chuck table 48 are released. Thus, the rod 86
ascends due to the energization power of the spring 102 so that the sucking board 80 ascends
and is restored to its original position.
As the position of the sucking board 80 at this time is one that does not interrupt the
surface tension of the liquid involved between the chuck table and the wafers, the wafer 26
30  will not be left on the chuck table 48.
Thereafter, the carrying arm 66 is driven horizontally to carry the wafers 26 sucked
and held by the sucking board 80 toward the cleaning stage. At this time, as the wafer 26 has



surface tension of the liquid involved between the chuck table and the
wafers, the wafer 26 30 wll not be left on the chuck table 48.

Thereafter, the carrying arm66 is driven horizontally to carry the wafers
26.sucked and held by the sucking board 80 toward the cleaning stage. At
this time, as the wafer 26 has 9 receded above the chuck table 48 in
advance, the underside (elenent form ng surface) thereof is not rubbed by
the chuck table 48. And so the underside ¢hereof does not get damaged by
the chuck table 48. Accordingly, it is possible to solve all of the

af orenenti oned problens in the past by 5 using the sucking board 80. :
Mor eover, whidceded abave sheshuckgible 48 lni advanae thenuidetside) (elviment folming swrkace)ghéreatr d 80

the wafers C I e [ 9 '| e
above descri Esle{%kﬁg%%g% |dr;rker;4rllltq0ﬂ¥?1lég€ol%&%ﬁ\%gfgrﬁﬁ%bh\é\cﬁéfréoegﬁteggfs a??&s by

pl aci ng on t the chipkadble 48] e 48 side the air cylinder apparatus 82 placed on
t he sucki ng board el $ Sh in, Fig. .6. Jo be.10 . no spegifi it is
possi bl e, by pl aci’ﬁ%oﬁhngyaﬁs p@ffﬁ?vﬂﬁg)esflvﬁﬁggf% ﬁ’i&reé‘?ng?f’epﬁéoli’geﬁﬁd‘kﬁ'ﬁ%ﬁgy48

si de, t o 5delsingthe swkingboati8dk t abl e 48 the wafers 26 before the workings
65 a secti onal VAP Htih §F sl v ed Bolai 18 theySHEnberd e [
the sane as waferssuckedand held bjthe chick tdbi 48i was Aydctibélian titpPavedeb@ib8® shown in
Fig. 5is nu red |ikew . se. 15 and the_description thereaf w e,

om tted. The%?‘ﬁﬁ'ﬁ'grtlﬁ%ﬁlgwgﬂw k'?ﬁ?@“&f’ﬁfec&ﬂ“f‘% acine N e CISE‘Heé"lgﬁ}d&c ed on
the turntabl ehefir cylintier apparachs 8D platsicbnile suSkifgbaed $056idd 8 shewiaFig. 62l Ty bérobi | e
by the cy|inder cas itiqQn, the ck table 48 is coupled to the

84. In_ad chu u
Pod 86 )19 1 b EBfe 4 pablty P macTasing u eyl aperates 7,0 he Shuck BblRCAS fdene
rod 86 and t heddiveno tieicherkTEUI4S thd WaleRE beford Hé Workiityh 4culinckeldAnd hid Bpper
part 20 of tlgléeﬁ r%gag‘g’ b thg1 screw 94, Accordingly, the chuck table 48
fixed on the "tfi YHE" ?Bi"“t"ﬁ outdamageddhe®an he freely fluctuated agai nst the
turntable 50, and Big.e'f&a@&ﬂoﬁ&vieWsh&ﬁnQS&&(aﬂ%l&hérébf, dnl@ny Remb&ahd AnOT the
surface of the wafer, 26 held by the sucking board 80. Thus, the entire

6
surface of t FRMGASQLSIlAr fodhat 9@%? 9ir eYlinderapparatus, @2 shawa ja Fig) is numberedylikewise

addi ti on, 13 hend the Akscipdnthetébfwill BOSHREd.€d to the vacuum sensor 112 that
measures 25 the cuum pressure thereof. Furthernore, the chuck table 48

(same with chuck t¥IC¥deecaseffpftheaincylindsy pnaratus §2 islaced or therupiahls S0 3ewi a
the vacuum brana ke rodl86is supp6@sddd B&lettically mobife byBE EyHIUQ @l6AT  InlfididnaReNed,
t he suction RQuer ?f 8the vv?f ers 26, by the chuck table 48 is
chuck table 48 is coupled to the rod 86 via the globe 92. The globe 92 is rotatably supported
between the rod 86 and the supporting member 96 made of hard rubber fixed in the upper part
20  of therod 86 by the screw 94.  Accordingly, the chuck table 48 fixed on the globe 92 by the
screw 98 can be freely fluctuated against the turntable 50, and so it can be tilted according to
~ the inclination of the surface of the wafer 26 held by the sucking board 80. Thus, the entire
surface of the wafer 26 is evenly sucked by the chuck table 48. _
In addition, the chuck table 48 is connected to the vacuum sensor 112 that measures
25  the vacuum pressure thereof. Furthermore, the chuck table 48 (same with chuck tables 52
and 54) is coupled to the suction pump 116 via the vacuum breaker 114. Accordingly, if the
vacuum breaker 114 is opened, the suction power of the wafers 26 by the chuck table 48 is
released. A sucking division of the chuck table 48 is also comprised of the porous element
73 just like the sucking board 80.

30 Moreover, the spring 102 is mounted between the sleeve 104 and the lower flange

portion 87 of the rod 86. The rod 86 is energized downward by the energization power of the
spring 102.



rel eased. A sucking division of the chuck table 48 is al so conprised of the
porous element 73 just |ike the sucking board 80. 30 Mreover, the spring
102 is nounted between the sleeve 104 and the | ower flange portion 87 of
the rod 86. The rod 86 is energized dowmmward by the energi zati on power of
the spring 102. 10 Once the suction punp 90 is driven, the air in the

gl obe storage room 106 surrounded by. the rod 86 and the supporting nenber
96 is attracted, so that the supporting menber 96 is elastically defornmed
by this negative pressure in the direction to reduce capacity of the gl obe
storage room 106. Thus, the gl obe 92 is supported between the rod 86 and
the supporting 5 Pnesshe sugBonpvanp 99 if drives, theaipin throglobestasegeropm d@sumpEpdegy er |

| f a vacuumypyealfie Mlind ﬁlgp@»gﬂ%ﬂembér% NIRRT & i MG naries 068 T 00m

106 returns to the atnosp ressure so th su%port_l ng nmenber 96
returns to idasticily defomieddlyalie negative: tressure inkhe dirdstion o retyice eappeitytad theglebs t he
freely fluct | e \ ' g sMetion
punp 110 vi a %qgoe{l?:mém g'rh ;e[gghee%%%gga% s?@ﬁ)kg%g‘%mé%gtﬁé;}éﬁlsﬁ q?i@e\g/ aumgbreaker
108 i s. cl ®senlemiyer 96 el is fize¢d soras potripbd tofatéds  Wareover, iftatvacuum lrkdkegyl0Fdsiopened i s
vacuumdri ve and i f..the.vacuum br [ ' ' power
of the waf er@é%ssﬁ? OHPé" g&?&%oﬁ‘&eBogg}e@égﬁuﬁ%g%rtg%%@g@gg?\%%&e? ﬁg{am?ki ngs of
t he chuck t atupportify embdn D6 renirhetodts origivdl isape andibp sucking o8a 80 &s regsorad tectheni | |
be descri bed E@%ﬁ‘%g‘*ﬁ% shown in Fig. 6, the wafer 26 sucked and hel d by

t he sucking g%e josi ti oned above the enpty chuck table 48 by using
t he carrying ar m Be sudkting boasd 80 iseoupied th the suation pusp HiEek e vaOwim breakse HISd

the globe 92.is in.a.free staje so t. the uck .t abl e can be., freely
1 it uat 0 aSPrtett iabe Ve bateg 06 i tokednd i lero g 2o 38V i Vo

t he chuck t akicRing Béard 80lis vAcmitiedriven, 20d ifithel vatwuni brédket $085i€bpentd, thesuctiont ance
capabl e of havin he chuck table .48 20 gscend on the wafer 26 side by its
own attractiB%weﬁgwg‘F,W%My “ss“ﬁlf‘%b?éqfosdfretl‘f?é i stance not to interrupt
the surface tensi adexfthetviskihgspfitit chiokahbled8 iewhiek the alieylindekapparatne 8285 80 and

the wafer 26, on hayi the wafer 26 renoved fromthe sucking board 80 on
t he chuck taB‘aﬁer&ﬁ.ﬂ\éﬁa%F’,‘beghe vacuum breaker 114 is closed and the suction

punp 116 iss dri verFirsi Bsihown i g 08) ukwaf@b euck8d ARGRIIY thoswakidg béwed 8dfser 26
Dy e O 2R S PRSI Bl GBS AR B B
be freely fl waduuibeRkérdo7 Bidpeicdfthé plobe ik & DffceSstatd sdahatitie dhindK tablé a8 tanbeng
the surface %reelgr rﬁﬁctuated against the turntable 50. In addition, the distance L between the chuck table
48 and the wafer 26 at this time is set at the distance capable of having the chuck table 43
20  ascend on the wafer 26 side by its own attraction power, and it is also set at the distance not to
interrupt the surface tension of the liquid involved between the sucking board 80 and the wafer
26 on having the wafer 26 removed from the sucking board 80 on the chuck table 48.
Next, the vacuum breaker 114 is closed and the suction pump 116 is driven. Thus,
the chuck table 48 ascends toward the wafer 26 by its own attraction power and resisting the
25  energization power of the spring 102 so as to suck the wafer 26. At this time, the chuck table
48 can be freely fluctuated against the turntable 50 so that it tilts following the surface of the
wafer 26 and sucks and holds the entire surface thereof.
Subsequently, once it is checked that the wafer 26 is securely sucked and held by the
chuck table 48 by seeing that the vacoum pressure of the vacuum sensor 112 has reached the
30  optimum value, the vacuum breaker 107 is closed and the suction pump 90 is driven. Thus,
the globe 92 is supported between the rod 86 and the supporting member 96 so as not to be
rotated, and the chuck table 48 is fixed on the turntable 50 so as not to be fluctuated.



waf er 26 and sucks and holds the entire surface thereof. Subsequently, once
it°is checked that the wafer 26 is securely sucked and held by the chuck
tabl e 48 by seeing that the vacuum pressure of the vacuum sensor 112 has
reached the 30 optinum val ue, the vacuum breaker 107 is closed and the
suction punp 90 is driven. Thus, the globe 92 is supported between the rod
86 and the supporting nenber 96 so as not to be rotated, and the chuck
table 48 is fixed on the turntable 50 so gs not to be fluctuated. 11 |If

t he vacuum breaker 108 on the sucking board 80 side is opened in this
state, the sucking and hol ding of the wafers 26 by the sucking board 80 are
rel eased. Thus, t hétheodcudit breker¥da thtsacking bdand 80sideds apenedin thissiete, thé t he
spring 102 s ; : | e is.resto '

ori gi nal pos??%%@mgngsdﬁpﬁg&ﬁg%féh on%'otge S?‘%@%ﬁ"u%‘ﬁﬁjgﬁfeé&ﬁ%{ a{r ﬁ?ﬁ‘nthg récl{%e is
one t hat doedglesvondsidn¢ ®rthegiergization powef ofithe épeing il @ soathattliecchhiclquable 48 desoénded -
bet ween t he Su&ﬁirgs?or%ftarid 8Q gnd. he wafer 26, the wafer 26 will not be
left on the CROUSEYAB R 3QUERY PO I'ngly, it is possible, by placing the air
cyl i nder appar at usASthepusitidhofaiehiscki tailé 48 at4its Giné &, onk that &g et intedteptitheer t 0
the chuck table 48 the wafer .26 hefore the workings vacuum sycked and
hel d by the ssﬂ’? eﬁ%‘slﬂgg egwgwglg?f%w@m ckipg d'?erfﬁﬁ?r':b waf er
26 i's conveyerhfér@6twikk ndte left ditthe Eack béi48g t he sucking board by a

mechani cal feeding,a ratuys but. by ving the chyck table . 48 u rd by
vacuum attracti on, Ag‘g’e‘ﬁﬁ&" “t‘ﬁg"st?\’ﬁge‘?ynlgﬁc e YECulipferapparais 84 nfhe Flﬁﬁ*\g?ﬂl?g
sucki ng boar4s siii2, toGedufedy ddlivério thalehk4dbloMd thoWhie£ 26154168 e VWorMiagd ations in

t he. board thickness % t he %5 waf er 26 and assenbly errors of the
appar at us 10 AcREYUR-sHeksH and held by thespehing Bogrd #0eent the wafer 26 from getting

damaged on conveyanmh, dde6idRRito théemBERMEAIBEwaRPIEIs cafe b R thile hdtdyvaf er
pl anari zati on apparatus, and the planarization nmethod thereof involved in

h
the present TR Pespckingboasg bya mechapisal\fesding apparatpgbut by Floing jhe ghyek1gble he
tabl e upward 4gupwarstyVadiul AG4ckioR) so Bt thb Fafek D6 caldE 861§ dnvRGedRirh th¥ sédking

conveyed fromthe sucking and carrying device to the table wthout
consi dering t#pard A% theichirk table A3 wishayt ¢onsidering variations indhe e thickapss pithe

assenmbl y asr Owafet0f6 dold Gssefblg Abid Of the Afbafus! tA.b&)réﬂng‘i? it Sossible tPprRVé&Rinet he
waf er from gettj na damaged on conveyance thereof. Tt should be understood,

however, tHat Y %, eRng damagad; agconvsyancatherephe i nvention to the specific

forms disclosed, buj ﬂ%ﬁﬁé@ﬁhb@ﬂ!}ﬁ&@fd}hg th (R wabtY PRhAPAidSappRraf@¥cI thel |
nodi fications,, 25 alternate constructions and equivalents falling within

the spirit anﬂa%aelgﬂign &hethod thereof imyelvestin the present invention, the wafer is conveyed to the
table by moving the table upward by vacuum attfiiction, so that the wafer can be softly

20 conveyed from the sucking and carrying device to the table without considering the variations
in board thickness of the wafer and the assembly errors of the apparatus, and so it is possible
to prevent the wafer from getting damaged on conveyance thereof.

It should be understood, however, that there is no intention to limit the invention to
the specific forms disclosed, but on the contrary, the invention is to cover all modifications,

25  alternate constructions and equivalents falling within the spirit and scope of the invention as

expressed in the appended claims.



expressed in the appended clains. 1111111111111121121111 HI1IIl 12 ¢ L NS
WHAT IS CLAIMED IS: 1. A wafer planarization apparatus (10), conprising: a
body (12); a table (48, 52, 54) which sucks and holds a first surface of a
waf er (26); a sucking and carrying device incl udr”“lm“ﬂ “‘Mﬂlmmrd (68, .
80) which sucks and holds the wafer ( and ca 26) to the
table (48, 52, 54); and a working divi n (56, 64) ﬁhlbh rks "on a second
surface of the wafer (26) of which the first surface is sucked and held
with the £ I_4), wherein: the table (48, 52, 54) is placed to
be vertic e body (12); the wafer (26) before planarization
sucked and held with the sucking board (68, 80) is vacuumattracted when
posi ti onetl abovAe wafer plantiizati¢ul Sppafaiys (3a) corprisirigabl e (48, 52, 54) being

noved upward by t(@a @ttraction power in a direction to suck the wafer (26)
so as to - vaculR: he waf er (26); and when the wafer (26) is

vacuum sucked Vulhblef(mStaslbwm&&uclé%ndﬁélhsamsﬁ'ﬂé‘débﬂﬂvﬁmﬂ(26)arryl ng device

rel eases the sucking and hol di of the wafer wi th the sucki ng board

(68, 80). 2. Aamh@gamﬁwnsz&vws mcml%sucba&ppwé.(% 80hwhich speks gpd
sucki ng aH&dDﬂlwa?&(zwahﬁcﬁnéﬁﬁéwag%?%?é& h@%l )52 gq@@%f (26) before

pl anari zat1 on; ositroning t suc by the sucking
board (68, 80) aworkingdivisiab(36, 64}3wh1512w0ﬂ€4)0nmmm|snrfmpﬂﬂieevaﬁr (26) of
vacuum at he,. waf er I vert.ically nobile;
vacuum at M‘%ﬁ'ﬂ‘ %s{ e%'ﬁé?°k%§é§d€iq‘?ﬁ'“ﬁﬁ‘§“$‘§‘sf§ ?%3%) er%ﬂ‘) so that the
tabl e (48, 52, thb4gble @852/ 64) wpwﬂolbyv&ﬂﬁaﬂlﬁh&mmaﬂtﬁabwaz),l n a direction

to suck the Waf'iﬁ (26) so as to vacuunmrsuck the wafer (26); and rel easing

t he sucking andthf3fafrip) Setors el %%Hon(&zelfed\mhel@wgﬂs@w%a?@% 8a) in30)

s ) that R/Q&unﬁétﬁﬁctéd?»@ﬁed pos{iiohed aboG& i tIABESH 54, Hik thiiE (48282, %54§ BEing ©2.

moved upward by that attraction power in a direction to suck the wafer (26) so as to
vacuum-suck the wafer (26); and

when the wafer (26) is vacuum—sucked with the table (48, 52, 54), the sucking and
carrying device releases the sucking and holding of the wafer (26) with the sucking board (68,
80).

2. A wafer planarization method, comprising the steps of:

sucking and holdmg, with a sucking board (68, 80), a wafer (26) before planarization;

positioning the wafer (26) sucked and held by the sucking board (68, 80) above a
table (48, 52, 54) which is capable of vacuum-attracting the wafer (26) and is placed to be
vertically mobiie; | |

vacuum-attracting the wafer (26) with the table (48, 52, 54) so that the table (48,52,
54) is moved upward by that attraction power in a direction to suck the wafer (26) so as to
'vacuum-suck the wafer (26); and

releasing the sucking and holding of the wafer (26) with the sucking board (68, 80) so
that the wafer (26) is only sucked and held with the table (48, 52, 54).



