;z{e3eur\.6TGN) 12 July 2004 WAFER PLANARI ZATI ON APPARATUS AND PLANARI ZATI ON
METHOD THEREOF BACKGROUND OF THE | NVENTION Field of the Invention The
present invention relates to a wafer planarization apparatus for, in a

sem conduct or waf er manufacturing process, grinding a backside on which no
chip of a sem conductor wafer is fornmed and a pl anarizati on nethod thereof.
Description of the Related Art The pl anarization apparatus for grinding a
backsi de of a semiconductor wafer is to generally conprised2fuly 49@#i ng
stage for storing the wafer and a grinding stage for grinding it, where the
wafer is carried by a sucking and carryi hg appar atus between the storing
stage and the grinding stage. The sucking and carrying apparatus has a

sucki ng board fygn rgye e %Qfaf | W [ and
carries the wafer sucE’ngﬁﬁﬁ%i e a‘%@q’fﬁg@uc ‘?%#%Qg)l?%wa&%?gﬁ chuck
tabl e on the grinding stage. AnMEEH@GD AHEREDPUNd by a rotating grinding
wheel in a state of being sucked and held by the chuck table. There is a

problemthat, if the wafer forcefully contacts the chuck table on conveyi ng
the wafer fromthe sucking bBACHGROUNTEOEhwEKNVEBITEONt he waf er gets chi pped
or cracked or a chip gets damaged due to an inpact thereof. As for this

pr obl em Vmﬁh&d%ﬂﬂéﬁwi:%oﬁ‘ nmet hod of 20 exerting control by decelerating the
waf er conveyﬁée—spererop—on delivering the wafer fromthe sucking board to

t he chuckstabl e, Thd mescmntveotioni rslateetow vaifdrfplagarizationmppetursiogfin ¥ari ati ons in
board thick fer .and assenpl rrors. of the. apparatuys. SUMVARY
OF THE | NVERT??’%‘Q?‘%“I%%D%‘F%\g‘é‘%’i‘lfﬁcpﬁ‘\?’éﬁ’ﬁ"%eﬁs’ aré‘ﬁ%ae%acﬁsé%e ARG of the
above- descr i smetorBicor wefanis famedsd apitaduatiobipehdd théresteof is to provide the
pl anari zation apparatus of the wafer capable of preventing the wafer from
getting danmaged R, deht ¥aLLn4.t he wafer fromthe sucking and carrying
device to the table and a planari zati on nethod thereof. In order to achieve
t he above descri b&tk Rjagettion apperapys g grindingwbaekiidroiiaseicoralottedwiferia =~ 12
July 200442 [ ' rising: .a hody, a.tabl.

whi ch sucks %&ﬁ%@l‘é\yool‘%g? ngrdfol% ?gdto Qrggus?a%g?er%%)ﬁ ﬁ%\th\%a%F %"%aa 15181? Eﬁg%%’ag%%aﬁnrgﬁﬁng
devi ce i ncl utihsigthawalgeik cargeddvrar sckirg ol camdksapaardtub bitdeenttirestwaz er2gamnd
carries the wafelidQubbe table; and a working division which works on a
second surface of the wafer of which the first surface is sucked and held
with the table, whbseikngadsarying apirgtuphacetcking tverdersuikied dng hololbiglte: on t he
body; the wafgt: Laf -l i Zat.l it h i-ng board
is vacuumattract eda%\s\lﬁleoﬁ ?ggg{dtcﬁgﬁéeﬁgg%%\géﬁt dgaﬂggﬂﬁé? th}téﬁﬁlse&lf) gg@eé%g%{alrf% moved
upwar d byt hdtckiebls arthe grindingstage nAnd thg vefet is erpuadbysrotatinhgrindinizerheslgn as t o
vacuum suck §fieomfngkuckedsha Ry i&n¥&ffiie.i s vacuum sucked with the table,
t he sucking and carrying device'rel eases the sucking and hol ding of the

waf er with the sudR§rnis apsdien thateif theevafar fareafullyi cavtesis fhe ahick tablesw cdiveameed t o
a wafer planae wa@t O HIBLARE bosi@ WhE SlulBtabREnS beRS & chippb i Ranyl Lhol di ng,
with a suckl&g board, a wafer before planarization; positioning the wafer
sucked and heTRBBIapAgeddye ioian dmprsaihercefh ofa fos thispsplemyiviils thase is apragiod obf

vacuum atbr agdeiting cénvel vyafeedleraitd tﬁﬁﬂér@%ﬁ@y&r@e BReVS deli€@ | nb Ynd W ffom the

vacuumattractf'dng the wafer with the table so tﬁat the table 1s noved
upward by t h3EXEE paslipithsishprdiahle, this conigplisery Gfficuly inderans of Barjaliensiaberrd so as
to vacuum Sumkkﬁdﬁeom&f@d’féraﬂﬂBﬁerﬁtﬁt@&&i@tghé adid¢ki ng and hol di ng of the
wafer with the sucking board so that the wafer is only sucked and held with
the table. According to the present invention, the wafer before

pl anari zation sucked and hel d SYMMARY OF THE INVENTION

The present invention has been developed in view of 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




t he sucking board is positioned above the table. Next, the table
vacuumattracts the wafer so that the table is noved upward by that
attraction power in the direction to suck the wafer so as 20 to vacuum suck
it. And then, the wafer is only sucked and held by the table by rel easing
t he sucki ng and hol ding of the wafer by the sucking board. The conveyance
of the wafer fromthe above descri bed sucking and carrying deyice t he
table is thereby finished. Thus, according to the present il lWVi ,4the
wafer is conveyed to the table not by nowi ng the sucking board by a
mechani cal feeding apparatus but by noving the table upward by vacuum 25
attraction, so that the wafer can be softly conveyed fromthe sucking and
carryi ng deviweter planatikeioh afiastuai dobrptiking amsd yd @ tdbirgwhiar sualts xad solidna boear d

t hi ckness of _t he wafer. and assenbly errors.of the apparatus. .Accqrdingly,
it 15 possi b e RSt e AR ket i St ihe SalBeR iy ane
t her eof . BRI EHdDESEREFHONri€Rthd it DIRAMY (NES ad®a Whkingatividieén whic Woks bmyent i on,

X th ' t thereof  wll lained in th
ol oui g wi CROIPANERE BB REY AL R BBy R R r i W ke ' 12

July 2004 sr efséteincie cibialiagliced & tdesitigaBimobilhen &amedyo the Stafdd baforepddntuSzation

t hr oughout the, fj a wherein: Fig. 1 is an, overal.l. rspective view
o o on condrkr PBER AR S ool Hopinpded® RSaruinbIeg e eniliou ront
of the preserte tabviteiniginaoved Epvgud By tha aaraplicdrpowkeiwadfredtibe tqxualnae wakt s0R to

apparatus shown in Fig 1. Fig. 3.is sectional vjew show ng configuration
o "a sucki ng boupduiefwars padined v G G okt SLEF REleoTa G ek gHh | n
Fig. 3; Fig. chniig dvisertchan dle sidk@ny agdboliling oft the wafeniittgie aickag bedrdt he sucki ng
board of gnot her odinment; and Fig. 6 is a sectional view show.ng the
configuration of :%gbefeé’twer{tﬁﬁlségiﬁg’bf?m??W%‘Hﬁﬁﬂzf@%"ﬁ‘?f‘ B THE
dPREFE:?RFD ENB@ﬁﬁfdﬂE%m&l g—ielﬂaulﬂd@rwitrpdﬁmﬁgﬁﬁrcea?@di n]ava%@lawﬂati&epdﬁ&ﬁm'dgbed in
et ai or a wafer anarizgti on apparatus. an nari zatjon netho

t her eof rel attheedva?% S?ﬁggyﬁ\d&@ 4 “ierﬂ}‘g‘ﬁ‘lgibé’ﬁr%iah""&c?é%ﬁ“g‘éﬁ&ké‘s\ﬁm"}iletoﬁe acconpani ed
drawi ngs. Fi gaculimiasiraatipahSpsetdnd 6 plicedvodk vartipllgmabilzahtim-appaingthdsvalkd for
grinding a backsi of 15 a m conduct or er, and Fig.. 2 is a plan view
Phereor” A ot HlGidt gt gty Rioh FRIS R hurad R eouind eisiops § sk hae
cassette st onhengafgtageo Ydouuanuel thgren tndsikeReenglifs suakih® giholingditegy Strage

18, a finish grindi tage 20 and cl eani st 2 royided in
or edet er ni ned" PO Stulai%“r%sbo sng}Eaf ?\clg’la TISPRE Sﬁcg(g%%%%g%s“(‘ﬁ?‘gﬁag%t age 14 has two
cassettes 24, 24 rAwonalgltyths ptesendlidlerdtior sk Wdertatseplhmsizaioosekad dndmgl byunber

of wafers 26 befqre backside grinding. The fers 26 are held by _a_
carrying robot Sﬁ@“” bé’éﬁcd ’%glosglﬁgeéitag?vc? ‘@ee‘“%‘%qﬁgﬁ%‘f% ti’@e %aa?f“f‘rl“'gﬁraf%g}eﬁ‘)éfer S0
gl i ﬁnrrpnt st agetht@rlénteham;wed uawmgmf tisit gﬂaetﬁﬁﬂﬁomﬁxﬂyé nigectgmgmtsuaﬁh{t safstgopert ed
y having,jt [ frqm m .erecte n via an
el evati ngZdapﬁa{r)J_a}? tﬁs(&gg.“' I nnggﬁ?’tq ?eo%%ertlﬁ%n %f"ecg%d%“%ggggf)g‘re g‘fbtjﬂegb ysrﬁéf‘sé"gé}éeupl ed
to a feed screigpphhdting of thowafshigvthd sudkiing boakdh  {The cdeaymm30of tenehierffranhe f eed
screw 25 appafafbs J6E! .he i apparatus 32, f.he carrying
robot 28 can nove to a{rq?jd ?’?‘g‘rﬁ%\ﬁ%ﬁ%p%?%gﬁ%%%g% Sotg?rr@t@(/\fs%m%eéndﬂgs’on Fi gs.
1 and 2 al ong<eonding taghegir¢sartiimmntding the wafonis odnverd ththambBot Fhmoviag ties 26 are
sequential 'y GakliBq I t r out redetermnped.in th
pl anari zati onS appar at g’gg%%aeg%fgedg%ggg@ léglsjbéj‘r??}b[él V‘%@’%?%’Letwgf“%twga%uélfnryi ng
robot 28 ahd dtfastigperthatiterwal@Qarssotyreopiengl frab ot s@Bingsindcgynerdelicpunipose
industrial rqbe! il GheiliS: rised of a. lkshaped arm 34 for sucki and
hol di ng the waf evr”stw%es‘,q’m%!rj\%"‘gﬁgg“é“’ Si‘ﬁfégar%@,‘é‘}é Y W eEing agsbly Thois o the
apparatus.  Accordingly, it is possible to prevent the wafer trom 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



12 July 2004 4 on. Suction pads 35, 35 for sucking the wafers 26 are pl aced
at the tips of the arm 34. And suction power is generated to the suction
pads 35, 35 by sucking via these pads. In addition, the ar~n 34 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 the dri\ AdlYf40@% from
the not or (not shown). In addition, the kink 38 is rotatably coupled to the
link 40 via a shaft 44, and can be rotated centering on the shaft 44 by the
driving force fromthe notor (not shown). Furthernore, as the link 40 is
coupl ed vi a efstat tha%tets@ieagnawhmtnes:hafrﬁlarqfarti iheupmiuothe (ipaks @dovi@ein: i t can
be rotated centeri ving t or. In addition,
the notor is couplﬁggglfsoané)ﬁer l?@?f%}e?t '§ Vf‘%"aojf(aﬁ %“r‘iiwﬁr) %‘Frﬁlaﬁ’éméi FRYAPRAYS
appar at us 32accEFddex|gexfmmbothli’remrcﬁlmtpra&tmantmntroI operations of the arm 34
and the three |In|%5 ngYI h the respective 1!nq:ot;i_rs and al so
control a contracti® %é?’h‘fl?‘%ﬂ (B PREZLIOR IR SPUY 1BF & he el evati ng

appar at us 532 so asﬁg@1st@deamutwetmOW@fgebmgBﬁnsﬁ&fra&dddxrrg gdagl; cassettes 24 by
sucki ng and hol di hem on the cti ads 35 an rry themto the 15

al i gnment st age 12% EMS a%“?@ﬁﬁ?&n‘fsfu@ts g%é’a’idﬁ%w’h‘t“g:g%%f or aligning the

waf ers 26 carri ed Hg. 61is 4 Retionalsset thesingdne dnfiuedioh 6f hE NRWiInPO&Ird boMStherThe

waf ers 26 al I‘%EOdd tt (Eu s alignment stage 16 are sucked and held by the
suction pads 3258 he carrying robot 28 again, and then they are
carried toward an Rrptiya @ebivakl viebihewhs tt&nﬂnﬁgﬁedﬁeﬁlosﬂdblbefde efb@niaeet er m ned
positions of this chuck 20 table 48. The chuck table 48 is nmounted on a
turntabl e 50, and the chuck tabl es 52 and 54 haV| ng the sane function are
mount ed W% h pr edet BEdAH&D RBS R 8ck table 52
is located on the rough grl ndl ng stage 18 vvhere t he sucked wafers 26 are
roughly ground. | rleadasienrscradirabedioets wilbhealeibecsindeseidfced vafert he fi ni sh
grinding st agﬁlng@mlo%ipm&se‘maQﬁlaﬂ*ﬁg&ﬂ Mo% c%@re@arte% t(glth\é%?csf:rkMV%mloqrﬂ ndi ng
(tine refining, spark out). Moreover, althoug tr'n shown d Fig.
2, the chucka?cﬁfS‘P%WA‘Qthwbmnlﬂdfh‘amés spi ndI es of rotational notors
coupled to their i1 QP t h g
power. The wafer shg% suc?(&%%ﬁgwew%wBla@a?%é&glﬁﬁﬁa%l?salgﬁgp%ﬁnhﬁg\%ga%e| lr){n

t hi ckness‘sneéé‘tj?lé‘d‘dwma”dﬁﬂéd’é‘ﬁf@n%ﬁtaP@@Ufg@/ thereef. shown) . The wafers 26 having

their thickness MEQSMS ad ofihe PR At [ ge 18
by the rotation in the direction of nahpagﬁjso@gh&mm Fg"lgrﬁ“g‘{%ﬁghg%ﬂga i

turnt abl e 50528hid tAbiEHEEK SRS, droughgrindingsiage %aéruéhm@ms;ﬂgg%w by a
cup- shaped gl’cleﬁkdilg’ﬁﬂag\é\'ﬁgg ovia&d ﬁfpr&&@n&ﬁ&%m%ds?&b&ﬂv&f age 18. As shown in
Fig. I, this 12 Jul 004 cup-shaped grlnlng4 eel 56 is coupled to the
out put shaft (not %69&%‘)“’36!’0“{’&%3&?&‘6?5 8 casatitgs &t 36 ramnyARlg setomd ghegr i ndi ng

wheel feeti ngassppRasat H%@%uﬂb@r(ﬂv@w&f&@@c%e%n@f\gt hﬁ)emﬂérs 58arc The
grindi ng V\heﬁlelfl%eedl ng apparatus 62 el evates the cup-shaped grindi ng wheel

56 al ong wit &3 EDe st 28 psptdyshist ©bp semeially giicddp Hyy alipseint seeeile

pressed onto tHahS aEeyba(éKS i TR 2ardfingd 1360t B is2ppoRBd BYhdvitg St IS a6HiEE o BRMETENT .
The backsi de (p B/age S_26 are thereby roughly ground The descendi ng
novenent am) Freb‘F PTHAC Peffy- l%ﬁé‘p‘éﬂleij‘?ti“ﬁai’ﬂi‘ﬁ“tw&elm% 1tipth ghe gleyatingppfint  of

grinding by Bhe giplartoagecab@al apgarsRinddwRG) Bt t heERARENC §addPGE Fic@Bertier eof

regi stereg i n advance and the thjckness of the wafers 26.
pparatus feeds and moves the elevating apparatus 32, the carrying robot 28 can move to and

he

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



The wafers 26 having their backsides roughly ground at the rough grinding
stage 18 1 o have their thickness neasured by a neasurenent gauge (not
shown) after the cup-shaped grindi ng wheel 56 receded therefrom The wafers
26 having their thickness nmeasured are positioned at the finish grinding
stage 20 by the rotation of the turntable 50 in the sane direction, and the
fine refining and spark out are perforned to them by a cup-shaped gri ndi ng
wheel 64 shown in Fig. 2 of the finish grinding stage 20. A< 44¥ sh
grinding stage 20 has 15 al nbst the sanme ,configuration as the rough
grinding stage 18, the description thereof is omtted here. The wafers 26
havi ng been given the finish grinding at the finish grinding stage 20 are

carried to the psidnpads 3 33 HesRRBL heGhtekod Abpigc48 SH@Wdr i afthg4. 1afy the
rotation of the turntable 50 in the sane direction after the cup-shaped

gri ndi ng whe&fCUBBPYEE BFRSF FrUmierEcion Pigrar ¥ bguckmsdia these Radser B adfidonycked
by a sucki ng eaands B3 iRavd BEBlydusfortd ket HEK RAnSUELRERY B8 An 96 ARARY a
porous el enment 73 of approxjmate the sane dianmeter as the wafers 26

|y an
pl aced at t h&®fqasedgentgringan s Saft cnter B52 driee ors dromgotan@otshped T t he
cl eani ng st agiak 2Risytatidl@cdupledtd @aLIAS 38tvREr haft BY IaRDcALBYEfed EnlchBg 6l thect i on
of an arrow D 3 1s a sectional view of the sucki n(g board 68

n Fig 1. Fig. o . !
pl aced at théhﬁ%ﬁ%béf?hetqﬁ’é("‘éé‘?‘?‘ilﬁr%théﬂﬂ“?é“%@*}owéhd Ipdglition, the lisk $His fAHRYY ew of
the sucking hogld ®he lifE4GNOWEhattR4] QS BEIraMe Bshterih6n S GkdiNG Yoy d 68 is
formed to have t hg confi'i%ur ation wherein the disc-tike 5)or ous el enment 73 of

appr oxi mat el YTV R& Esgomyiie metos frogshopmle  fatheraorags the ligk 0 js gouplaslodi shafine 71

of a rever se-4b@Mn dtpaPHall 3VthOGoBN(ndL hbRBY it O4h RAGMEDENEPing 6F B GhaftUBDY
attraction openljag%gGQ is connected to an attraction apparatus (not shown)

via an att}adf¥ FABut 18 28GR the mptar ferorRlFd iap glevating B (nofhyym) pf the e

attraction appadtuSpaeral EBherdféte, 1Bdtobdt QB cROWRol loper8RMEbAhEHOM dnh e
sucki ng surf e sucking board 68 farmed by the porous el enent

a}%e G%A gf th : y
73, and the &HET VS do38 apdiloyith herosreriare muorn andakie samiol o eRwdCtion opHatianitki ng

surface 12 whdigha@}Qdd 6t thSAevatisy dpParathid1®2 QK AUSKeREME WhickD6ls@dliRthet he
sucki ng surface 68A ceram c porous, sintered netal orous resin wherein

resin is foafBiCUEng* Resusknay igldingdhem he sysdenpidess &rﬁ&w them { e

pl anari zati onligfivat 4ige3610 has the wafer 26 that is in a thin-wall state
due to rough and fjrne igri ndi ng sucked and held by the sucking board 68

havi ng the sucki ng SFIEYRRt Bagsd A 15 aes for gl hg v ales PP kempbiru despsseisht 73
O];1 ap p]Ic’ oxi mat?liny prbdl’t@erﬁxﬁﬂ@p&itﬁﬂﬁt Ghe @afetsne glé%fe@?t tgiﬁ ﬁliénﬁneﬁ@&ge E& h{egh%{gﬂ; uck
the wafer sur n.the sucki ur f ace of _the suckj ng. boar :

Accor di ngly, ﬁnﬁﬁ‘%%% fhe 5”“5?‘&?“15337{9183 Bf[ '}‘ﬁ%ar'é(H‘cgir?l?é" fiateain ARy A entire
sucki ng sur f acearé8lemity thuek abie kR agl aoaddndiki@ingrdaedaetkdpagabhert thistuthat it

becones a§0iftag hgg waf er 26 and the sucking surface 68A of the sucking board

68 are rendereée one-pi ece. Thus, the to sucking surface 68A plays a role of
a reinforcing pl at€he chnek tstdg 43 iR mpaticed @M @mtablEENOGind ale Kt thtdBS20hd 5he waf er s

26 do not get, chi pped o racked when. sucking.or carryi t he ers 26 in
the thin-wal |3 éﬁl g.s 4 trém(g\}g? érrgémﬂ%tecim[g?@ t?rgur{eﬂépa&nééﬁﬂ%éurgteg\é\gazz re

cl eaned at t hbuddtgdnihiglsitagen B2roagidgridamg saporedhan tha speked ebrersionad shel f
of the predet wor ki ng

step by the prﬁl%ﬁr@s?' p%? guélt% ?gﬁ%tggﬂ)ig%nrz’ éﬁe g g&%&%ﬁa& L’%at%sol“ghefs%’g%ly’i %‘fﬁ’gﬁg\éviaaté‘%os howi ng
anot her enrbodvirerthe okked vailfick2thge fioar thi@QyrindiAg(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. I 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




any nmenber that is the sane as or simlar to that of the sucking board 68
shown in Fig. 3 is nunbered |ikewi se and the description thereof will be
omtted. The sucking board 80 in Fig. 5 is coupled to the carrying arm 66
via an air cylinder 20 apparatus 82. The air cylinder apparatus 82 is
conprised of a cylinder case 84, a rod 86, a suction punp 90 and so on. The
cylinder case 84 is ftxed on the carrying arm66, and the rod 86 is
supported to be vertically nobile by the cylinder case 84, Tanduly P4, c ki ng
board 80 is placed on the rod 86 via a gkobe 92. The globe 92 is rotatably
supported between the rod 86 and a supporting nenber 25 96 made of hard
rubber fixed at the bottomof the rod 86 by a screw 94. Accordingly, the
sucki ng boar dip8Bapki yedlinwichies6gi @aple®) thyoudpus a8 L Shdwan ob@e fbee by, and
fluctuated agai nst the car(g%/jgir ng @r%}PGG, and so it can be ti hthl according
to the inclihatTERCEIE0 A gENULR Yire eging dppargits o visg sypepticasipe PR 8 CRTCK t abl e
48. kThusb t h&8. et gxexdmgr\ﬁmelefedafngtﬁbﬂeilrmf&reéezﬁesi the @j{)@slﬂiligéd%ﬂﬁ&ﬁgjwb@ﬁl 5chhe
sucki ng board 80.. reove ) ol 104 denotes a _sleeve put in the
cyl i nder casg0 4?‘[}%/86 THYr é&éﬁﬁfﬁﬁ Pgyshaped Wg‘r’i‘ﬁé” °%é?\‘/§é’é‘?‘f‘se§ %‘foe‘b?/e 104 and
an upper | abgksi@obt howaB® 20by tHiedes@ddiBHmoVdi@nt. 0Th8BFack Sd RDE thg etk 260Mar d by
energi zation, power qf the sprjng 102. On the other hand, jf the suction
punp 901 s PP fheedind T fhehaafie SPmrgeggt e eyl BT o6
surrounded byhdéch8o, iadis 8 aaddntoh grifliig e itiel @ dinE Whe 1s36 Hasedaintalréfeteret SO t hat
t he supporting.menber 96 is elastical eforned by this negative pressure
inadirecti 8‘%“{03%?8[1{%‘“8‘35&? VVCB?“‘{tﬁ%gﬁi‘Baﬁ%Ofg?%\x%@é 2?'oom 106. Thus, the
gl OPe 93 is SuppoﬂhedaiﬁstmeﬂngdgeirBzQﬁsi&@r(ﬁigﬁlly;ghﬁndihkpwoh%ﬂgingﬁl@bﬁ%e95 and
is fixe 0 as not t e rotated. Moreover, if a vacuum breaker 107 is
opened, t'%e Ezf’véggﬁ#&a%‘?ss%éw@qd & NPT PHINP0BOV R AR Ee fW-HERfds pher i ¢
pressure so pfialingtwieelSopaedddithgeffoalyh @he QBfefse6 Wavisg their ihiG&n&s n@hdakd asehhape and
' stfate. The

t he sucking board 80 .is. restored to the freely fluctuating.

sucki ng boar Bosgt?n?dgatgﬁi‘ﬁfs gt “ga“*@ﬁ@{’ F%Webﬁﬁﬂ“fi@e\‘/‘i”&at&e\Sl(gﬁ‘dhﬁﬁaﬁﬁeeaker 108.
Accor di ngly, dirdctibd) @ndib€ fintee fiiRpdo@rspat Sutiate eifoeed tamembha copistapaieripdip 110
is driven, th ucki.ng hoard 80 is yacuumdriyen. Mreover, the sucking
board 80 is gg%%ﬁ%%é’&“frblqé'bz\/%ékﬂftf%'?@%%?g 1% 2‘ﬂha s g Hagh é‘%“%ﬁ?%f‘@ssure
t hereof . 1Isn alddstthomame cheigafatiekastighberhdBindiaasmgenist the edsutiioh aleltesis52 and 54)
is coupled tgmqegggti on punp 116 via a vacuum breaker 114. Accordingly, if
the vacuum breakers 114 is opened, the suction power of the wafers 26 by the

chuck table 48 i s Themwatsedb.halibg Bdre ghus Kic figish gandihgd thie Sintsh endinndtiggeoed in

order to sol Ve . hgd )

robl ens tioned bel pw. To be re specific, .gs for
the conventional ne ﬁ%’ 06?“"?%?%@‘\’/? éygﬁ’ék%g é?gh%wndﬂg%hgb%ﬁﬁé??aqogﬁ’fg’eto suck
and hol d t hearizybl¢ Feinsheckinn dirdeoar after thh eupr@aprddrindisg abdapbetbecedali &omithe af t er
destroying, t yaguu t he chuck table, liquid, gas or bubbles.qgot
spurted frg)omr&{%ﬁ}elS o ?ﬁ% o r‘ivgaf%ésuarr Séf(%keed%f’ atsﬁcekmé‘ht‘}%rg op gﬁvl"ég %%Scé@(et%a(s' k and
hol d t he waf epfchelA fognakiyerments damertt 33 pbappriiximatd h e eofic Bymétbrers sieokifag

board. Howevef ,.tdg ' I d.a fault that, when blow.ng up
the wafers, t hé aver ;/fﬁ? H?ﬁp%/\é/aa?rg?lé ag;g{séggdn[ggnetgeydﬂ%c%edttﬂg’er?tl)erz%%lﬂ un eg‘irﬂ‘21 bty he
waf ers wer e d$heoRtaldon;of thg cprmging drorbodethie direntiof piomatrhe serckignly board. 25 On the

other hand, it theggugki 09 QAT e beind LXRifly Bohrd BFp1SRH AthdSh &R Ly R 3hAT ©
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
1s 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 formed by the porous

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




i ncapabl e 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 armis turned without lifting (receding) 30 the
wafer fromthe chuck table after sucking it by the sucking board, the
underside (elenment formng surface) thereof is rubbed by the chuck table
and so the underside gets damaged, and furthernore, there afelUne004ses
where, if the wafer is lifted fromthe cbuck table w thout 12 July 2004 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
tensi on. Theb&¥ oré fortthrepopiys Riemgrs 78 formie taaaikkingsubfoer @ AGCeramic $81o¥e  such
probl ems Wi | {inh8d eSC porBRTesifWh&lin rdsiAGs RYRE] HQ spgﬁfrﬁy Pepus'fﬁ P QRlahdeoned by
the carrying arm 66 above the wafers 26 sucked and held by the chuck table
48 as shown in Fi ghusgas thg plargrigation peparatuy d0 haschriwafbr Wethas is 12 @ 7hip-gvalh platselde and
so the gl obe b Sind ] i :

reely f1uct gacal Meddlff Rial BuROabIl et (R aRAC R ERN L0 |
bet ween t he &¥fciermgy tydka dscadike apus Hemanh befqpprexigatetHhe sapjervianieter gethe gt t he
distance capahexoh ikt dbens ek SRR R A0UHPIFRAGALARS RLLr 26
side by its own aftractiorf power, and It I's al so set at the distance not to
i nterrupt theoagd ¥ adecardpgly.diris fa stdrewhereihe entithvafeverfadsemndihegntih suckingck
table 48 andgifi& sdafdRtR sa&imoglg%'sa& toled WK RS s@tﬁa&%@%ﬁ& f [FQRB W1 ghuck

tabl e 48 by the sucking board 80. Next, the vacuum brea er 108 is closed
and the suct Msrihgusipng sifageH8draf thesuckingboard (68 aregendkicd gndpiaged  Bausdde cends

t dt C a Al a 0 .r n n .u i i ions
owar hg wWafcgihg 4Bt ?é/?gr‘{“ playRWioebf { 3tkd QH%B%PI d(@;ﬂ,‘i’t %zgédv\ga%,gnﬁh%}é@pwﬁg

energi zati on t{ztower 0 e spring 102 so as to su At this
time, the suekhhtjafpiede do 8o setehipped drcecked when sucking etdcanyingnlet watere 2¢ mrthy/i ng
arm 66 so thagf,indidts following the surface of the wafer 26 and sucks and
hol ds the entire surface thereof. Subsequently, once it is checked that the
waf er 26 is secur dhywaigesidédazind ot deapipg staee Blaskélprnebudharcl@oingytaged) ng t hat

the vacuum paRSEUsErQf onldRedé@RAHHN SEPShe dridetdifithel BRA&EY4 ANTIR QpQRGL UM
val ue, the vacuum breaker 107 is closed and the suction punp 90 is driven.

Thus, thelSgl 8p¥ obpwafer werlips pieebly Hepharssiationappastiusd®- and t he supporting

rrgnber 96 and is fﬂg@@s SQctibhalNPdw §h9wplf§ aﬁ&ﬁ@teﬁlgedi@l@lq 0%9@10@“%5@)&@@8@9%(:1 80 is
fixed on the carrying arm66 so as not to be fluctuated. |IT the vacuum

breaker 114 &% THePeERack he smeasagsigilareo that efplesrraekingboard & shewn @, Fig Hes 25
sucking and hghsbdadikedist iR MBdeSdripabn M¥rebhR 6D BRlehabl € 48 are rel eased.

Thus, the rod 86 ascends due to the energization power of the spring 102 so
that the sucking Ddaserkde bayd &puiands soupied iotthe eerying afm §6 wipjagpin &YLingesi t i on.

As the posi t hgfara@ls SQ.hth%léi-‘r!%B/lri‘rgiepﬂ?ﬁrgtu§92 @Eo&méd b AB1ihr 1€ 84, Raba sPgS not
interrupt the surface tension of the liquid involved between the chuck
tabl e and t h&'W8? R 4Md s@f-er 26 30 will not be left on the chuck table

48. Thereafter, th@eGaida¥d A% AETRE oh ShetairyifDardo, Kﬂnﬁﬂohﬁéﬁsgufﬁh&/totﬂée
waf ers 26 sucked and hel d by the sucki ng board 80 toward the cleaning

stage. At t hivgmfziu%é‘}(’bg“sb)t Helxlmfde cass 844pad 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




12 July 2004 receded above the chink table 48 in advance, the underside
(element form ng surface) thereof is not rubbed by the chunk table 48. And
so the underside thereof does nat get damaged by the chuck table 48.
Accordingly, it is possible to solve all of the aforenentioned problens in
the past by 5 using the sucking board 80. Mareover, while an exanpl e of
sucking and holding with the sucking board 80 the wafers ﬁﬁédﬁﬁéﬁﬁﬂ)held by
t he chuck table 48 was described in the above described e

foll ow ng workings and effects arise by placing on the chuck table 48 side
the air cylinder apparatus 82 placed on the sucking board 80 side as shown
in Fig. 6. To be to nore specific, it is possible, by placing the air

cyl i nder appHioatiruinges byhe me 8¢ pgdke %UEBQ@MBC@?%% istapragled pe/@pt RoSUPPRELiRghuck
table 48 t hemWﬂEe@@@1s%@sth§{j?5&or§ﬁ3@b%m’iskde%9§/e YREHHTH §HEkSEn an@dda@lzgaaw the
sucki ng board 80 w t hout is a sectional view show ng
an exanpl e t HdPeBIoe sierge sopn nb“é‘i*“gtthfagloli’ﬁ‘s92tlhélpﬁ%ﬁ?é bgtaveer the radi §64pd the t hat

of the air cyhpREI mARRAGELHSs BdedSHMY: ldbelbthed 5 NiSreAIRES Bl KBMeSe 15
and the descrlptlon thereof wll be omtted. The cylinder case 84 of the
air cyllnéer‘Hpb%ﬁ&ﬂu@CBQ“W§<ﬁM§d§@céﬁ“@%émﬂuﬂﬁF%@WEWQGW§WH§WP&ﬁﬁ”%%b r od
86 is suppor thgdnd & &ﬁnﬂgerﬁérﬁtﬁ@bd aétu%% lt@or@{nat &%p&%h'tﬂl@ﬁébﬁvﬁ&ﬁrd%

addition, the chucE I's coupl ed the rod 86 via the globe 92. The
gl obe 92 is F@Pﬁﬁﬁﬁbwﬁ§ﬁb%@ﬂ@§@%%%&m&en the rod 86 and the supporting
menber 96 made of thatdiihybhed Sdlk)éﬁgle'd@oﬁﬁﬁtléﬂg)@ﬁ{ p R8%fa 228 Rim §rBfer Q. 86 by
the screw 94. Accordingly, the chuck table 48 fixed on the gl obe 92 by the
screw 98 canAp@rdingbe|fyhoriagembresker K§as desed andehe sehenaime 180 is diven. & it can
be tiltedoacaRkids Btrd B it PRubAGkHL QAL MRedr, shbgucmgfbazﬁ@s@fs cbh&ﬁcoe@toear 26 hel d
by the sucking board 80. Thus, the entire surfac the water 26 is evenly
sucked by t h¥ceppeqasardbl tatygeasyres vaeding pressure thgesofhuck table 48 is connect ed
to the vacuum sengpigahibg, &,@aﬁmma@ué Bm Bith Oftack BEHY ) BALSE W8, O,;l&ﬁt)%of
Furthernore, the chuck table 48 (same with chuck tables 52 an i

coupl ed to tHEtieLRUIPAS plamyaque higakert Hé Aesodinghr é&leeaacwmbreakewﬂen ngly, if
the vacuum bbsea&efhe%&&oh &@&%ﬂ@l@ wafehse%%'j%é AlcMels Qfeil gy waf ers 26 by the
chuck table 48 is released. A sucking division of the chuck table 48 is

al so conp¥i sed of Thpauckise bepd 80 is hw comfgujed gt orfigrkesal yvdhaspreRlemympyiwpe 80. 30
Mor eover, theegpring 102 is nmounted between the sleeve 104 and the | ower
flange portlon 87 of the rod 86. The rod 86 is energi zed downward by the
energi zati on pov\erTO(lj‘F “PFFéP%‘-‘p"F‘i Agfol the conventipng gneghod 9h rrpgingicev afgiaframée on

pump 90 is dehiéRBibleldgicRhkd Holt mﬁbg e RE kg B6AAhd AGHd] \Qﬁs @Hﬂé@%&%ﬂl by the
rod 86 and the su ortln menber 96 is attracted, so that the supBPrtlng

menber 96 |sa%fff3§§ Pyag thy V&Fé‘f‘@roﬁﬁ’a chpk tahles ligid 485 QF dublilessotyurtsdhirqrp

di recti omot O sicREYS@f6EMARE E¥iciOfbll BEasdh ARR afd VNI AGE WaRRMat 6 asclitidd dud dde gl obe
92 is supported between the rod 86 and the supporting 5 nenber 96 and is

fixed so as AYEeRBmerobbutheguckipgbedder, if a vacuum breaker 107 is opened,

the pressure of thewgh@DAe Sn0EABR RO RA6: et WENFhdb1SWiR g ap e aRey, tHe
pressure so that .the sugfortln menber 96 returns to its ori gi nal shape and

the sucking BEEIY" Bafergetdampgnddye foghs mamertum py the Wates e wgkf‘é‘t%ﬁ BOsitiFge
sucki ng boar de8fled Bont e phRhgbearihe sucti on punp | 10 via the vacuum breaker
1 08. to cor di ngl t he uum hreaker 108 is cl osed and the suction
punp 110A?s driven (¥,{ q’ﬁgthgn@%%éh"o%‘élf‘ﬂg W‘{‘é fyedqnihs QryPEA™ HiFA t he
vacuum br eakerrca;deB: of ﬂu@tﬁhﬁﬂ@dhe subi@ngioatd HOnP@RE 00freddb@, WahRlitRrBe By t he
sucki ng board 80

cases w ere ad%eswn O%CLC 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 (element

forming surface) thereof is rubbed by the chuck table and so the underside gets damaged, and

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




Next, the workings of the chuck table 48 on which the air cylinder
apparatus 82 is placed will be described. 15 First, as shown in Fig. 6, the
waf er 26 sucked and held by the sucking board 80 is positioned above the
enpty chuck table 48 by using the carrying arm66. At this tinme, as the
vacuum br eaker 107 is opened, the globe 92 is in a free state so that the
chuck table 48 can be freely Iluctuated agai nst the turnt abI e 50. In

addi tion, the distance L between the chuck table 48 and thé? wihe2094 at
this tinme is set at the distance capabl egof having the chuck table 48 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 invol ved
bet ween t he @dderingsusiaen tgns8o cAthd lighid ivalved b2@ecpnhdvavikigdblt hel thefvefer, e
renoved fro tabl e 48. Next, the vacuum
br eaker I14nallgtsfé}§b %ggklhggﬁ?%%gsaﬁg%oﬁgaﬁtsmﬁacg@ﬁgx’| s driven. Thus, t he chuck
tabl e 48 ascends tiwgierd, thhhworkmEeof tQﬁGSUblsmg b@ctﬁmeadzlt/ermcm pohlepowdl beand
resisting thg2g.g£nergization power of the spring 102 so as to suck the
waf er 26. At thls time, the chuck table 48 can be freely fluctuated agai nst
the turntabl e 50 Eiestithesucking fiafdt & if pdsltiomtdriy theharrging fuaic €6 dfove the wakfssic 26 and
sucks and ho| Subs e tI

checked t hat gﬁ eﬁfﬁf%@lhgﬂ{s%@ggse{xs&%éﬁ@k%g gndgﬂH‘fs x%eythte&g&lg bhi(ak ‘abl e 48
by seeing t h&¥ liqwenedaeﬁwh@glewZnem@ffrd@htete\sadtautm seh&gboaMBO baderfedghed t he
30 optimumyv v, r r t i unmp 90
is driven. Ttﬂlﬁggmd %{gﬁls tﬂ%%%glagﬁéﬁpp%g%déef%b%{jl\?\%%% La}%g"ere gg‘egg&yﬁg’gﬁrﬁe
supporting n@ﬁbéfhe%fwﬁalsththeU@%betth@tﬂlaar@d capabld of eyinghiciuckispbaard® i s
fixed on he S ctuat ed 11 If
t he vacuulxr?n b(li’ g%ﬁ@&ﬁmégaép% Qae 1@& t?rg%%lp g C]it is Ialgo %e}zttf?e }{a ?Hél[

state, the swéKkéngt hesirfacd tdmsng Od)fhetllhedwafbkyled;baﬁednyhddheclstub:lk|481gndbbard 80 are
rel eased. T s du [ atlon t he
spring 102 Qgﬁ% gét;]&'} a%llghuc %sgg(? mﬁéed reosnr(l:téle sucgﬁgre% % S(‘)lf'e oar O

ori gi nal positi onNexgsth¢ hasuypo biealieo h080f closed aohiie kucinaxbbt&npaBlOa!s drﬂ\hns Thusre IS
one that doe ved

bet ueen ¢ he. uek et Bans Rk LR 305 RO hilfoh b fod {MRSE

| eft on tihe Ghenrskeizatidsl weBof tiepangl (Rghb s toisticki the palssith| @t tiytipd, d@lsngmtghe air

cyl i nder appgat ' r ver to

t he chuck tablae gggmtg%e V\é#fgx(r%mg%ajgé% "tsam ﬁ]éﬁlﬁéhﬁsgsi&?ﬁg@géﬁt%}%h ed and
hel d by the %!fé‘i@lorﬁ@eb‘@&tfaﬁwSuqk‘masdhf&dsobfrmlr‘ﬁgswfmsettlmwénbodl ment, the wafer
26 is conveyed toghfig, ani cal
f eedi ng appar at usS but ugf/wrr%’\f?gtés ?%%@?wa g%f Egéc[h%\kg%gi gfp%//?f% n%%g
attraction, 6 tlgq%&ardt&ﬁ)éwm@rthfmecvawub@r%m pf/themme:ye@hs@rrbaﬁxmeacmtm ng
board 80 0 @GR, ta@mc@u el RPYL 6QAShARE LY A’@Lrﬁe@éd QBFvdn IR board
t hi ckness of the | 5 waf er and asserr% errors o? appar at us.

Accor di ngly ¢ gioke g mpswdtbétwmre%w@ 8§ﬁed the puppor2igg mpmmrQétapqi hdixedsreged on
conveyance thRiRfrotals 1AEHE LdRRE bBROYE s FRESHH i Ekgryﬁr% A ®6\W8hE ot to be

pl anari zation ap%gr atus and the pI anarization neth t hereof involved in

t he present ion, the wafer is conveyed to the table by noving the
table UpVVard by vaakdNRc@lnt brafdet P onR &D@Jtdﬁl@@S W& 8 bpenddinifis Sk Lhy 20

conveyed from the sucking and carré;tth device to the table w thout
Al

consi derifg f“r‘iE‘"gl%ﬁdlhﬁfdi”@r‘i’é the vafss 49 ek eable 48farq igasgdf eFhugriel P86 assenbl y

errors of thﬁsc@ﬂ@&feﬁ&ﬂﬁen@@%t§ﬁ) J)\I/er'oﬁthgg)pcr&'ghb@sc;tﬂatﬁﬁeesYlaQLg bR Ms&:fndi rom
getting damatgn ed on conveyance tﬁer eof. It Should be understood, however,

that there i dﬁ%re?‘PFP%F?t‘fsé’ﬁg‘%‘HOWW‘t the invention to the speci fic forns

di scl osed, but on Ashe RARLT &'tie subilify tdaMSDtat Qxﬂ e i QneCtHM%[)eﬂlo} nferrupt the
nodi fications, 2s alternate constructions and equival ents i ng Wth

the spirit aftdfEcEsionsf the figuif yekved bavwess thedhueksatdeaidrihe WeferapheneerRte | a| ms

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




12 July 2004 1?2 WHAT IS CLAIMED I1S: | . A wafer planarization apparatus,
conprisin;.~: a body; a table which sucks and holds a first surface of a
waf er; a sucking and carrying device including a sucking board i ~~hich
sucks and holds the wafer and carries the wafer to the table: and a working
di vi sion which works on a second surface of the wafer of which the first
surface is sacked and held with the table wherien the table is placed to be
vertically nobile on the body; the wafer before planarizatil8dntWueé4 and
held with the sucking board is vacuum attgracted with the tabl e when

positi oned above the table, the table being enpty and noved upward by own
attraction power in a direction to suck the wafer so as to vacuum such the
waf er; and whesret hwvaeik @huck sablead8un ndvanckibel umictshict emdna birgingtsirfiee)shiokitng and
carrying devi h ckin nd hol di ng of the Ovafer w th the
sucki ng boar Ef%%ﬁ&%&ﬁ\?gﬁ %rcglbﬁ%é%ger%%a ingl%o trr%e\e‘ ’F\%H’,&é eﬁ%’% ?%eis ﬁ%‘ gtehcti-:ams?t’eejp}bsy of :
sucki ng and Hwlcblichggblesi8t h a sucki ng board, a wafer before planarization;
positioning the sucked and, hel d by the sucki ng board aboye an, enpty
table which is c\ggp{acgé;rgmg‘fy’ Va ﬁsﬁhﬂbgﬁrs(gveo%f I e Or%‘?“élgnegrﬂﬁob?esmsﬁ? é‘(‘?g%’“% be
vertical | y mobig b suekicgibowdidd.racting tile wafer with the table so that the
table is noved upvuz. .and by oyn attracti.on r in.a directjion to suck the
wafer so as to va\éaﬁﬁgvgﬁgg}{?%eex\?\rlan?lgf) P Uy rc’lg?r@l%\é@&gnvﬁmtt eésuglﬁcn,%%’%idjoatﬁa

hol di ng of t hefewsheked wnd Held Hyahsahocicthbie ¥8 Baadeskribed inhigd abblradewatopdr is only

ked and h .t h table. .. AA AY.A 1. A A A A A Ah. A A AY, A,=LhaAXZ
\S/;? P]e~y'f1 (r)]j d_%b?%d\z{aq’%:“é’]ﬂieg? %%Vglf%vgf%% ?:aéﬁ%cegph ésa']“ésgﬁ%glf%l%] %r%'%%u?éjaggﬁééiagg] cal c?
a] ca] ca] ca] c #jecajcglalder mpoahciaglatade af sakima bpdrd BESIHKXshown in Fig. 6. To be
" 3##HVIK %x 9 ris .
| Sreneion guanlankeabs thaplogledl <olel sabgl el ol cakesbeakaaton oo
+}++* U, , L. N Oliter 10TRR i i tab s A6 e Aty 2Gvifate HE catlinavaaksaduciallaad iedd Ba] cal ¢
g%gg]ggg]oca] c@e%g(ﬁn%]b%%h%a]w%%uq%lrggglsgﬁ\l]er%a] cal ca]ca]ca] ca]ca]ca] ca]ca]ca]cal#
: 100> Q]R=
>>" ?/ ?} AA&B} BBC" CARDDotkcEddnkGliovs stioding]ao akdngpdd ek afajmdah¢ abmadraiek Gahea) ca) ca
LRl R SRl E Sphaa) B stloRl SRIRRLSahES I A SANS AL oAt sahsal a1 1
SST] T{ T;I'UU} xand die Zﬁ]scrlal]tl}mél]eéa] eidllbeamitelica] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c

a] cal ca] ca] ca] ca] afl ¢hoaLERKS 3 GahE ARl G SR DMYIUNBA A Atk B &l 1 "2l

~dd
? [J? gggglhhi j iapksaiad 8Blicmppaai edicoaiticalyoaibilapy af ¢ gd)rder] sy fa] tedddaiboahcal cal ¢

: T N ATl ]
R T SR T S
ca] ca] ca] ca] dapecthernl8apubhe sipeaticahcaba 49 cajlce hesl]rozfecfifcdan th bppekbFG

10%@ () - 2l 0% ) g6 )b QAU o) - R hOf 83 6B o)
FQ10MGE (1" 16 (A H 9(140%90}334@’ -°§“C4‘916‘%%%f?*§d 05 1 E1°PS GoRelf () -
109 () - )" FOURIP yande firelyu¢tyatgigeainst 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 vacaum 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,
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sucking board 80 is vacuum-driven, and if the vacuum breaker 108 is opened, the suction
power of the wafers 26 by the sucking board 80 is released.

Next, the workings of the chuck table 48 on which the air cylinder apparatus 82 is
placed will be described.

15 First, as shown in Fig. 6, the wafer 26 sucked and held by the sucking board 80 is
positioned above the empty chuck table 48 by using the carrying arm 66. At this time, as the
vacuum breaker 107 is opened, the globe 92 is in a free state so that the chuck table 48 can be
freely fluctuated 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 48

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 encrgization 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 vacuum 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.
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10%& ()-P 10  vacuum-sucked and held by the sucking board 80.
Thus, according to the embodiment, the wafer 26 is conveyed to the table not by
moving the sucking board by a mechanical feeding apparatus but by moving the chuck table
48 upward by vacuum attraction, so that the wafer 26 can be softly conveyed from the sucking
board 80 to the chuck table 48 without considering variations in the board thickness of the
15 wafer 26 and assembly errors of the apparatus. Accordingly it is possible to prevent the
wafer 26 from getting damaged on conveyance thereof.
As described above, according to the wafer planarization apparatus and the
planarization method thereof involved in the present invention, the wafer is conveyed to the
table by moving the table upward by vacuum attraction, 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.
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WHAT IS CLAIMED IS:

1. A wafer planarization apparatus, comprising:

a body;

a table which sucks and holds a first surface of a water:

a sucking and carrying device including a sucking board which sucks and
holds the wafer and carnes the wafer to the table; and

a working division which works on a second surface of the wafer of which the
tirst surface is sucked and held with the table, wherein:

the table is placed to be vertically mobile on the body;

the wafer before planarization sucked and held with the sucking board is
vacuum-atiracted with the table when positioned above the table, the table being
empty and moved upward by own atiraction power in a direction to suck the
wafer so as to vacuum-suck the wafer; and

when the wafer is vacuum-sucked with the table, the sucking and carcying
device releases the sucking and helding ot the wafer with the sucking board.

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

sucking and holding, with a sucking board, a wafer before planarization;

positioning the wafer sucked and held by the sucking board above an empty
table which is capable of vacuum-attracting the wafer and is placed to be vertically
mobile;

vacuum-attracting the wafer with the table so that the table 1s moved upward
by own attraction power in a direction to suck the wafer so as to vacuum-suck
the wafer; and

releasing the sucking and holding of the wafer with the sucking board so that

the wafer is only sucked and held with the table.




