5 VWe3eMI\ x*6° T37 -1 Device and process for liquid treatnent of

‘waf er - shaped [ I nvention relates to a device and a progess,,f
liquid treat MNMWWHMWMFined section of wafer-shaped article, a ch@igﬁBS
near the edge, esﬁﬁ&;ally of a wafer. The reason for treatment of a defined
section of wafer-shaped article near the edge, especially of a wafer, wll
be described below. 10 A wafer, for exanple a silicon wafer, can for

exanpl e have a silicon dioxide coating on all sides. For subsequent

processepe(litel QﬁdeP§HEE§safb§YF{g19{d 9ot &h Qfert |¥Y Gla rdir RMlaRId 12690 cles
(polycrysStaltine siftcon) 1S to be applied), 1T can be necessary 0
renove the existing coating fromthe wafer at least in the edge area of the
Mai N sur fraee, i nopbhonallated soi B tdevacea =0l |4 S pRejdepher fbr suriaces
and/or the s cog&znﬁin(§$ fagg. T&Ls IS dong by ﬁtChéQ%gﬁ{ esses I,ch can
be i vi dEARETRIY PRt D U y- ST P beEsEBEeRRA BT L EN N preb CESTaE™ 20
Anot Ber appli ¢cétel @rniges tadmpeclieddingbfa nedessary to clean a wafer at | east
in surface, but optionally also in the surface and/or the second main
surface, 25 and/or other contam nation. This is processes. wafers. Here it
can be tRbeedtpasnrealof brpatmenre@fofa idefigrd pheetion. ef welfeanmbhaped
particl eg,dana Ly ME! +HeLeaiqdg Thedd1ant) F 1S waicfed afi 1WeheLlili g yand

wet cl eaning (conbi ned under the Concept "of liquid treatnment). In dolng so
the surf®4O30 area of the wafer to be treated is wetted with the treatnent
i gypd and the layer which is to be renoved or the inpurities are carried

off. A device for gxecutin this |ljquid tregtnent is described, fo 3% F)
E%ﬁ e is

exanpl e Pn O 905°7 1 X R 1Ehi%s R HRLGAf eFA TSR FFETRI®
“mount ed eild com nlichicle cHagimeatmendtl Isigieisd, fFor subsequent processes

(if for example a layer of gold or a layer of polysilicon
(polycrystalline silicon) is to be applied), it can be necessary

15 to remove the existing coating from the wafer at least in the
edge area of the main surface, but optiocnally also in the area
of its peripheral surface and/or the second main surface. This
is done by etching processes which can be divided mainly into dry
etching processes and wet etching processes.

20
Another application is the cleaning of wafers. Here it can be
necessary to clean a wafer at least in the edge area of a main
gsurface, but optionally also in the area of its peripheral
surface and/or the second main surface, i.e. to remove particles

25 and/or other contamination. This is done by wet cleaning
processes.

The invention is aimed at wet etching and wet cleaning (combined
under the concept of liguid treatment). In doing so the surface

30 area of the wafer to be treated is wetted with the treatment
ligquid and the layer which is to be removed or the impurities are
carried off.

A device for executing this liquid treatment is described for
35 example in US 4 903 717. In this device the wafer-shaped article
(wafer) is mounted on a spin chuck. The treatment liquid, for
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-2 exanple, an etching liquid, is applied to the wafer surface to be

. ‘treated, the liquid is distributed as a result of the rotational Qhﬁﬂlﬂg
ot 't

the wafer over its surface and is flung off laterally over the edg

wafer. 5 To prevent the treatnment liquid fromreaching the surface which is
not be to treated in an uncontrolled manner, in US 4 903 717 a chuck is
proposed which flushes the surface which faces the chuck and which is not

to be treated with a gas . In doing so the 10 gas energes between the wafer
edge and the, Gl *éucka &%r@lpgt?.\f&de§§ré}Bﬁ?l@dCPHCEhEOKNa%%@ dePre o
waf ers whi c out5| an ann nozzl e ecl al shape or exanpl e
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edge. | n addiicRhl FctUe @F eReNyAfekSoPELPOE8dsudth Se siiapi N9 Ofudd&rs
i nt ake opening _i.s designed to_infl enceé&xfduce) the flow velocity in the

edge ar ed 2R liYs ¥iteridd etd&[esé’r Hat the treatment |iquid which
has been applied fron1overhead fl ows beyond the edge of the wafer onto the

side facipng_20 th huc eat;s t he e area t.her ar Iess of
whet her é[nm?gﬁ‘s etno &ed ea mefner sﬁ%lﬁedd%g | cﬁeac(hclhn@cet)h i s&use QYR ned
in US 4 9@8nbr7ha'tthﬁEﬂﬁﬁDZ@lAmammqanquiﬁaﬂ<manneiunmdf&&uﬂu3ﬁ3f?kﬂn

t he out er, qQﬂ& f o] ce
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IS 4@ denpRSHRhRN YRS Y dfed Uddd aald tha éaldped, edge-side area
with a lifquid onone surface of a wafer-shaped article and it is also to be

possible to treat an edge area of nore than 2 mm (nmeasured fromthe outside
edge of e owaeflm)oz 635\ Aty v dHieek Aeantdedti dohduck die mel fdr £ o Hrent
proposes a devjce aﬁﬁPPd treat F%Of a_defined .section of a

fer 2
43U S8 EFenO&EpECIaFI § FRatat, SINET (1Y TP (H a
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| ea partial f I yshi e su f S ticl i ch
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devi ce mwlrrtmt% thsstinglakenomanisid Af glesiignachd xdgd laranesf (gefuce)

waf er - shﬁ;glgj S w@l@d@yyfi@ntm@eeagét greaTheThekdiiRg 1mme(dcwkéer@e
used to ho

for this 10 e hol ding can_b ne. usi ng
a vacuumi© gﬁ/ﬁf etrehe? | 63C&BR™5n LIE)Jc‘gsI‘?’lht}r‘F[hanlaia?’s bﬁ%&eﬂ?@ﬁl?‘g rfy TOm
sl i ding @Mbﬂhéﬁdkﬂ&gmslbﬁyb&ﬁbmab gdbdeo€l ehenvafer onto the side facing
20 the chuck and treats the edge area there.

Regardless of whether a means to hold the wafer-shaped article
(chuck) is used as claimed in US 4 903 717 ox JP 09-181026 A, an
edge area of 1.5 mm (measured from the outer edge of the wafer)
25 at most can be treated on the main surface facing the chuck. The
ligquid afterwards flows back in the direction of the wafer edge

and is flung off by it.

Accordingly the object of the invention is to demonstrate one
30 possibility for treating a defined, edge-side area with a liquid
on one surface of a wafer-shaped article and it is also to be
possible to treat an edge area of more than 2 mm (measured from

the outside edge of the wafer).

35 Accordingly, the invention in its general embodiment proposes a

device for liquid treatment of a defined section of a wafer-



The wafer can also be held by the gas which flows past on the 15 bottom of
‘the wafer form ng a negative pressure (also called the Bernoulli effeiﬁ) &y
whi ch the wafer experiences a force in the direction of the chuck. LU0
wafer is touched by an el evated part of the chuck within the gas feed

devi ce, by which the wafer is prevented fromsliding off sideways. 20 Via
the gas feed line the gas can be rout ed_:p_nto the bottom (the surface which
faces the chuck) of the wafer-shaped article (wafer) in order to prevent
the liquigd f chi ng i.S.hott u ' t r nt.
The gas usgqea&; %Q{onrar]ﬁﬁllégég’S% r%co@%ﬁ%%éepﬁ ﬁjeere%@tcéoﬁ Af %ﬁ%@%{io&nt%@éﬁ ch
it is fldWmdiokdimexdmp walent9mapet Grieaiensiitpr gas riegd meanedioThe
gas feed J1PaRs AR ERNS1SHaQf FONBNIhgTBECLARZEhLB20E S AN A e NOATd Sad
These nozzl es shoul d be_ aftached symretrically 30 to the center of_the

chuck i n atd<ila oVt 2R f bl BA3TFI onFoWe Chh O e ftie PSFmiiicy . side
gas @ui de-Hiend G& bSgHsegui Qe rder fod Mhigas nhiceds Toews of r ok t fieush thady egapar t
of the chuck %n %ge directio OE t he e%qg_ q{ﬁth{ 35 Waé’er away fromthe
edge ared™ TheSg 9r1e0\/\)a?:fe8\/\/s°rkpa pet MRS APThe 252 C4Gi YRy EEET T LR
faces awdwtftream t he waf er - shaped -4 article. The farther inside (towards
the center of the chuck) this gas guide device is attached, the larger the

edge area is at this point. 5 Since in the section of the bottom of the
waf er nedfhe heokdieg emsensi dldhpdkds tanuaed| ¢egdrold owne owafierodiost dehisn

tr eqbrren Wddkd he dd A ﬁoicﬁ‘?néa&éﬁrbSaEio%xEOWs@uh%]‘j'&d VR G0y

the bottom and thus can wet the section of the wafer bottom near the edge.
10 The adatEyeCdf athedihv&itiviPovanrdt Hes pPreverEed stxqmt stRgisgz 0

't he sect ipdaedfs the BoerLagbidanyl sheecdesired by neans of suitable

sel ection of the gas guide device. 15 The gas stream which flows past the
gap between the gas guide device and the wafer can produce a negative
pressur e Thd hwaf¢hecgapabpos et dslel dhapilng o&st Whighs fduwde pamt win cthéen
addi,td on i a | M.t h LGl.nLt t € dge
o e | AT o e e Sedfing AiieHEEVE BrthabPl YaBho 01 180 RE

t he edge Bawmulhi gt dvyrerhieheErpovajie teexras bendees a Heoxdripn ofhe

ring. Thig; rddigi SaBOe R LAGBRI tPhd hpahase Hedyipled BY SHUCKeVSLBY $9F
exanple three or nore spacers. Hut it _can %I&so be machi_ne oute 25 of the

base bodyby-RorFeepontithini FRengasTheer AgVitseondYeBod Rt en 18
i nsi de digreteaitadi £homh ssBidd h@rof hasidéeaput si de di anmeter of the
waf ?O-Shaped article and an outside dianmeter which is at |east the sane
siz€ as the 30 outside diameter of the wafer-shaped article. In this way
the |iquitiattineh ddsovieeatr dume the pesi phar Bk- spdteddgetof thidicbokten- shhapged
?rt;ﬁ € (ﬂ%ﬂ%@%g%i\w e edge)r1taN RBckIPIYEed Y {HeetlofapRA delivered
o the inside.
(wafer) in order to prevent the liguid from reaching this bottom
and thus executing unwanted treatment. The gas used for this
25 purpose should be inert to the surface onto which it is flowing;

for example, nitrogen or extremely pure air are suited.

The gas feed means can consist of one or more nozzles or an
annular nozzle. These nozzles should be attached symmetrically

30 to the center of the chuck in order to enable uniform gas flow
over the entire periphery.

The gas guide device is used to route the gas which flows from
the middle part of the chuck in the direction of the edge of the
35 wafer away from the edge area. The gas now flows past the side
of the gas guide device which faces away from the wafer-shaped



2 4J Ul 2003 -5 The gas gui de device can also be fornmed by an annul ar
‘groove which is concentric to the periphery of the nmeans and from pwhich .t he
gas is discharged to the outside. This can be ensured by sinple ho & U3 N
| ead to the outside fromthe bottomof the 5 groove in the base body of the
chuck. In another enbodi ment the gas guide device on its inner periphery
has a sharp edge (edge angle less than §Q). In this way alnost all the gas
can be routed away in the edge area fromthe wafer. 10 I n one enbodi nent
the part .of sthe means whi.oheds locaied hslagss the gascbecdrmeans andihe
gas gurde evi ce (base body) | ocated at a greater distance to the
waf er - shapéd &as cﬂlect%rt%\rscthﬂaﬁ tttaﬂéaala%dgurge 4ByPeE £Bet REIRarEiess Hehed
article. gknttiiss pa ey nore gas can flow between the wafer and this part
(base body) than between the wafer and the gas gui de device. Mst of the
gas on the side of the gas guide device facing away fromthe wafer nust
t her gf or @ifcew ipasthé hsscteyhcef 2BeAthoanicagediistiye thefgasngairdehde\ddes i S
configured such .t |f t her e rt| waf. r
chuck thé&® agl%&t?‘llge; 3t ccle‘ljl dgles no o%ﬁw%e% \%a er ssgd(eed a%tl é‘ﬁ%e%tﬁé er)
i.e. a gapthermdiensl imtikerhe heatedercamdt t be arngndzshafhwefga‘p eldga/veertq he
gas gui d e h f S e r r@gy%fngg to
nm adgg%tgbegﬁgrgng'ﬁhﬂ% gég ﬂ%? thé %Igéﬁ%§?3 et ween the mé?%r and t he
gas gui déhgewoSe -a type of capillary forns fromwhich the |iquid which has
floywgd around the wafer edge is sucked. The inside dianeter of the 30
surface which faces the gas gurde devi ce and ﬁﬂich is wetted, by %pe | i.quid
i s smal | &P R IHAINsPHe B adBVERESPT RY S&n TSP EIRY aREE of 5t i de
‘'devi ce. Iglizes camlvehéageeuaohf e sihid aségef chhe gasamgyi QIEZeJedeeerfe&tcumg 35
t he waf er-shaped. art..c S | t.he naln ur f f t he
waf er - shgﬁ‘&ﬁl arti C%Ultaﬁ?lee gae‘gL Cattween f &5 l%ac{pe i c1 e -6
(wafer) and the gas guide device is thus the sane si ze |n the entire edge
aregs 5 Qe oL IRoLy, Cghl 8nf @totveepa ClerRei Db bk ewbOn PEneaksed dilide
rotate hIS I s advant ageous, even if_not necessary, since the~tredtnent
i qui d cAeVBES Ay 01T WY [GemRERSUSIf Gk NESd tavso Bree Shetce v iddyar ke t he

chuck is rsyt et b M@f@g'bﬂutﬂetégat gefte,t bg khddhd iirs aﬁiﬁlrtﬁdlﬁd

or blown o gas fl t her art f the i nvent i ocess
Por | Do (e G O5Pen BBR Red Blohetitaties | ChahBHCR: PRolbe WAEEX
especi al ladgef too veHerinabde . theregdgel iqnifdhtseptoenss thie lliiguuiidd diss t@pp i ed
to aoflrs%é%g qﬁ¥ja%%p éﬂ% fégud source. The I|qU|d_rows 15

essénti all y radi-a ut'side to the peripheral -side edge of the
waf er - shaped artlcle (waf er edge) and around this edge onto the second

surface wh Ghd as@oamwmnt rtqre s dojtpttaéi RBHIGe hakhaHd @HapaRIfS 2 whaid ned

section ngar, the edde B0 L0, 3889, ULl 308 ARd S oENERg RNk DS dLom
example three or more spacers. But it can also be machined out

25 of the base body by corresponding milling.

The ring in one embodiment has an ingside diameter which 1is

smaller than the outside diameter of the wafer-shaped article and

an outside diameter which is at least the same size as the
30 outgide diameter of the wafer-shaped article.

In this way the liquid which flows around the peripheral-side
edge of the wafer-shaped article (around the wafer edge) can be
captured by the ring and delivered to the inside.

35



20 The advantage over the prior art is that in this process the part of the

liquid fl ow which reaches the section of the second surface near th?/'s\@g%m
also flows on the second surface in a stipulated direction (originatl
fromthe edge (wafer edge) in 25 the direction of the wafer m ddle) and
need not flow back again to the edge. Rather the liquid is renoved fromthe
i nsi de edge of the section near the edge._  This can take place for exanple
with a device as clained in the invention. 30 In one enbodi nent of the

process t e i ; aggersd.han I ther
enbodi nenlt}%ofgfgﬁe%%?gge?s%%zee\?\%%@rggﬁgpg% afr(%| cl e2b ri 1r'llg%l I &%A}eﬁ%%?ﬁ%nt
rotates afviuii s songentme e Ehet rerapheryabfehhe| ngand 314 ffxem Wiick he

edge of tdg @é@righaegéha&gbal e PleH oWl Rle €d08his cah bAA\@HAGRPUS) Y
the rotational velocity is at |least 100/mn in orger to effectively fling

of f the I15gWte epher WBLgh Leafedurtdle HREStRRNtEYRstHE PRE LR & i e

fol |l aw 5 Jrgu¥rd hitn dese rbpde odde! Ofv f10s digclenbodi nents of the invention
whi ch are shown in the drawings. Figure 1 schematically shows an axi al
section of the nmeans (chuck 1) including a wafer which is |ocated on it. 10
Fi gures Zramcthddsohemboidialeny shevwgas cxidd deedideopnoflt sheneegear gehafy t he

chuck. td i r i Jqt. re i re i of
Che 1 quip it gt SRAPNRYG dhotle 1UCENEh BOOL et TarS Y et
parts (2,213 the gaf o ReEPBIEA BwWahdt e sdambnee G Jlielevalest ce

4. The base body 3 is nmade annular and is joined to a hollow shaft (not
shown) which on the one hand can cause the chuck to rotate (shown by the

arrow R HEh@®Hh SREBIRGT FfaPeth Sbpbhy TeRanNgadhierd et ted ytween
?ast G hZQh@egaévﬁeeEﬁ ibﬁtehﬁsera%rﬁﬁ thé 0 galae @gﬁ@% b@gWi@@d ;(jISa%@i m@yt)ol i
not sho Suc a et ween e cover an e se o n nn I
Gne. chamdeted SoB GhCREEILEATRE T CPenEa b es R aBPHGE L har rges)

di schar geshamtithearganmliade ggvidhaeanhd avafmrdlmmed 2 thhel @i anbt ethdd

t he nul %ze{ i ‘pggnt i S i;apgt er t i.de
devi%g iJ1"§glyhl S C %@% %Piggg%g%?%l ng t%?eth% é%gra%guﬁﬁﬁgpﬁg%%i p aegés%%#“%fljde

t he annultdiamdeawess the wpégr7ingd gag IS 1IWide sefgafed YaskhPENtRE I

wafer fl o ssndheiqafef tﬁepgsyeﬁh@aef HeWi sbi #hed ngf fawslyd Pwats die oMk £ler
el ements which .are attached on the erl(gheral side (pins 25) and the wafer

i s entrai™&F byt Whel ThePTHuck 1Ot S 5 around the axis A. The pins can
be noved to rest against the edge of the wafer (conpare US 4 903 717). 35

20 Advantageously the gas guide device is configured such that if
there is a wafer-shaped article (wafer) on the chuck the gas
guide device does not touch the wafer-shaped article (wafer),
i.e. a gap remains between the wafer and the ring.

25 This gap between the gas guide device and the wafer-shaped
article in one embodiment is 0.05 to 1 mm, advantageously 0.1 to
0.5 mm. In this way, between the wafer and the gas guide device
a type of capillary forms, from which the liguid which has flowed
around the wafer edge is sucked. The inside diameter of the
30 surface which faces the gas guide device and which is wetted by
the liquid is smaller than the inside diameter of the annular

surface of the gas guide device.

It is advantageous if the surface of the gas guide device facing
35 the wafer-shaped article is parallel to the main surfaces of the
wafer-shaped article. The gap between the wafer-shaped article



~ 8 The gas guide device 4 has the shape of a ring and is attached on the
‘base body 3 on the top (the side facing the wafer) using a plurality, of
spacers 21 which are distributed regularly on the periphery. The ri%‘ng ek
an inside dianeter which is smaller 5 than the outside dianeter of the

waf er Wand an outside dianeter which is larger than the outside dianeter
of the wafer W The surface 14 of the gas guide device facing the wafer W
is a flat annul ar surface which is parallel to the nain surfaces of 10 the

waf er. Be y@te%'.th u o 4 t ; C, h f agi A

chuck, V\,h(ten 1 e) V\%?&ér{fl% ?8%6“9213 gnrbfeh‘éﬁiﬁlc{,%%é aﬁ%é\?ganSa%qf%gilsrb]?%}rlerred.
The dept terfineheedgd IX¢Fi gure 3) corresponds to the difference of the
outside radius of the wafer Wand the inside radius of the gas gui de device
4. The width a 15 (Figure 2) is fornmed by the distance fromthe surface 14
to the wafer surface facing the chuck. Between the gas gui de device 4 and

t he tsasg clsmn.ﬂyeraog@iraémgul aﬁlgas fd)hzsctgﬁ gﬂu&hﬁ%’@in@ &Bléoltaiefbei =0 addl Ctlsbt][]e
gas is dis rge 0. by. the, ga ui de device 4. The total cross sectian o
The gap. TOTE Sc TR ST TR THE g T S R SRE TR B G e

whi ch t hecmdestmmestt chinguti G chimm gee nb3tingf oflfiebgas. fhont idearddnick matdvesehsd he

wafer W t S dy o] e n r I , t he: gas
gui de de\?"{}gee %%’ei gda 81‘ I.o%g_ é??e%}qﬁgp‘aﬁgn%%?hg@lmg Zcratsqﬁégleéf@?lnlg&k&%
chuck. THerertiveWestthe dsgwiettisognitraimes grellpwn| ofhtley e v@an flew.
surfigce 13 (the surface of the base body 3 facing the wafer) and the wafer
and is shown in Figure 2 hy b. The distance b of the base body 3 to 30 the
vaf er i s ARRIRST (BT (He WIStHRERPE G 1he RROGITS Yevi B 1D Grratpeet .

Tﬂe surfaﬁ_;e éZd@ffihEa me%rf St zaciv;]@@fethrh%gx@ee{) éz&ti@?g@{ fedsﬁaﬁea]g'ugl lof i &

t he sane ne as t surf ace of_.the base body. , | f. the wafer, i

| cat oo O iHe TR ERE S99l db R AP ISP i Bich i TP Laed b
its toucha nfimett merrfise chaeing mdwe thisyuid - Sogasegui dEheeviicmid fhewgas
esc s f -m;l | S disehar geds vi e
gasqﬁsch%%geﬁ%mgﬂ%&% gas ff%%%)aéi%%ﬁa a%%r‘lﬂtesrojgd gas can .eés(c%d Qvi a
the gap 9% boe wahegashorepr esddcd e s(aifoabedopl oandearbynchehyes ¢dam
&2, 5 by shich iy eRdad FuePadde whiehnichy elsS alvBlakedm Vi Be t Neq@e® dupnd. is
ent r ai ned b% he ggs flow G2, ring liquid treatnent the liquid is a&%l ed
to the suftacerTatF nfeFRedcRERPES (FRETFui BT hehReI 6AES AT H i FREHDn
of the lOsweafate edgd id ittherbdpaw Ffomans af ontn - Hdevaiderstetdgel BriWehe t he
waf rotates some of the liquid can be flung off directly fromthe wafer

edgé (not shown) . Then the liquid flowis divided into two flows F1 and
F2. The |Thpiagivardiadgel ovlegwshawayiproart hies \idfadr in1shis process the part

of the liquid flow which reaches the section of the second
surface near the edge also flows on the second surface in a
stipulated direction (originating from the edge (wafer edge) in
25 the direction of the wafer middle) and need not flow back again
to the edge. Rather the liquid is removed from the inside edge
of the section near the edge. This can take place for example

with a device as claimed in the invention.

30 In one embodiment of the process the edge area is chosen to be

larger than 2 mm.

In another embodiment of the process the wafer-shaped article
during liquid treatment rotates around its axis, by which the

35 treatment liquid is flung off the edge of the wafer-shaped
article or the wafer edge.



The liquid flow F2 flows into the gap 10 and thus wets the bottom of the

‘wafer. F2 wets the edge area of this surface sonewhat farther than the gas

gui de device extends to the inside. Therefore the wetted area d is Sbdabiili
| arger than the depth of 20 the gap ¢ . Here the liquid f low F2 is

defl ected by the gas f low G around the inner edge of the gas gui de device
and the liquid flow F2 and the gas flow,& |eave the chuck jointly via the
gas di scharge channel . -10 d ai ns: 1 Device for liquid treatnment of a

defi ned ﬁe%h@ag%u% ;Wftﬁ{e shapgdiahii ckfelo@&e?c'l@ I3t a1 @i er 1089Rknt NS
edge, 5 with a freans ding the wafer-shaped article, with a gas feed

nmeans f oPTEEY] é&stefﬁﬁattllé’lelgasﬂfll%m%t&e tIHEYS & f ace of the waf er - shaped
article which faces the nmeans, characterized in that on the peripheral side
there is as i de devic whi ch r ut s nmost of the flushin t he 10
edge. ar o2 CBES FE Hdra &7 i TR ot ohethh LEPeRS 180 ol

cl ai sed Emomlahmlﬁesbmrwhucm bhéo@afogutﬂe devodemeas st bé shapdnvlernd img.
15 3. EEV a I iC rin d

di anet er " % Séllr(s;é ?ma han %%@%%e gllé et ef ! gfngﬁa@% Iﬁly %’gloe
article and aamadutsgcdtecm @rfettéue ma@w i (sharck éa\stlnpﬂeldgme asi@éeecs v&h@h
out si de di;afelghf dnohe wafer-shaped article. 20 4. Device as clained in
claim1, in which the gas guide device is formed by an annul ar groove which
is concentric to the periphery of the neans and fromwhich the gas is

di sgbar gedggelshe ewids |3d%ch%51ailcaq\llyc%h@ﬁr ehaksedli @e@ltabm bf ltrme\/\@d@é t he
gas gui de devi ﬁ; n 'tﬁ Pner her%?has a Shﬁépﬁggaﬂ} ) X%Pe as
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at a greater distance to the wafer-shaped article (wafer) than the gas
gui de device to the wafer-shaped article. 35 7. Device as clainmed in claim
6, in whiltle dhecakasl ok ey ieeseetahby ebuthre@eranter {8haped 4arnt itdice.

-11,8. Dewisee 1Ry lAl Nk 1dbwd@i i Ing | E‘hé“hgég éﬁ@anEeb%éB@” t g0 QUi de
devi ce and the waf er-shaped articleis 0.0 Devi ce _as cI a| med

in clai mPe3Yi B whi ciadfe Jap sk weBd tive b%anegﬁu te &emﬁel%dsbﬁé

waf er - shgpeslmar whik® bA Hhd dre hadmdm@an cause the chuck to rotate (shown
by the arrow R) and on the other hand can supply the gas feed
means (5, 6) with gas G.

20
The cover 2 is inserted into the base body and is joined to it
(not shown) such that between the cover 2 and the base body 3 an
annular gas channel 5 is formed which on the top (the side facing
the wafer) discharges into an annular gap, the annular nozzle 6.
25 The diameter of the annular nozzle 6 is smaller than the inside

diameter of the gas guide device 4.

This chuck works according to the "Bernoulli principle". Outside
the annular nozzle 6 (in area 7) a gas cushion is formed on which

30 the wafer floats. The wafer is prevented from sliding off
sideways by guide elements which are attached on the peripheral
side (pins 25) and the wafer is entrained by them when the chuck
rotates around the axis A. The pins can be moved to rest against
the edge of the wafer (compare US 4 9203 717).

35



'10. Device as clainmed in claim?7, in which the surface of the 10 gas guide
‘device facing the wafer-shaped article is parallel to the main surﬂffzg ?ﬁS
t he waf er-shaped article. 11. Device as clainmed in claiml, with at E
two gui de el enments which border the position of the wafer-shaped 15 article
on the peripheral side and which are | ocated perpendicular to the nmeans.

12. Device as clained in claim1l, in wlich the gas feed neans builds up a
gas cushi on which causes the wafer-shaped 20 article to float. 13. Device
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13, in wRARchhenheaggr Pogy ﬁh@nnﬁéﬁstﬂptHFHetﬁédSagaFéEH hBgnyadgl) patsing
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17. Procéess as alne I n whi e area Is larger than 2
mm 18. ﬁﬂ@@e@@%am @“Hﬁdiqeh v it 156, PaFR WR L hE @ h"eh‘\'?\/aﬁ“éims Fapéaces of

artigle pakat@ged’.oundtikenakhne @uiifagel haubddt tBat BERFact9ofPrbeess fas
cl al ned |n ¢laim.18, in which the_rotat onal locity is at, | east 00/n1n.

AL Ay2EACAPOAITHS, RV AVRCR FRea R igY %qiﬂfate on the chuck, an
annular gap 10 is formed. The depth of the gap c¢ (Flgure 3)

corresponds to the difference of the outside radius of the wafer
W and the inside radius of the gas guide device 4. The width a

15 (Figure 2) i1s formed by the distance from the surface 14 to the
wafer surface facing the chuck.

Between the gas guide device 4 and the base body 3 an annular gas
discharge channel 8 is formed into which the gas is discharged

20 by the gas guide device 4. The total cross section of the gap
10 is much smaller than that of the gas discharge channel 8, by
which the channel can discharge most of the gas.

In the area 7 between the wafer W and the base body 3 or between

25 the annular nozzle 6 and the gas guide device 4 the gas flows
directly along the wafer surface facing the chuck. The narrowest
cross section in this area is located between the surface 13 (the
surface of the base body 3 facing the wafer) and the wafer and
ig shown in Figure 2 by b. The distance b of the base body 3 to

30 the wafer is larger than the distance a of the gas guide device
to the wafer. The surface 12 of the cover 3 facing the wafer is
located essentially in the same plane as the surface 13 of the
base body.

35 If the wafer ig located on the chuck, it is held suspended by the

gas cushion in area 7, its touching neither the cover 2 nor the
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The liquid flow F2 flows into the gap 10 and thus wets the bottom
of the wafer. F2 wets the edge area of this surface somewhat
farther than the gas guide device extends to the inside.
Therefore the wetted area d is somewhat larger than the depth of
20 the gap ¢. Here the liquid flow F2 is deflected by the gas flow
G2 around the inner edge of the gas guide device and the ligquid
flow F2 and the gas flow G2 leave the chuck jointly via the gas

discharge channel.
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gas feed means for at least partial gas flushing of the
surface of the wafer-shaped article which faces the means,
characterized in that on the peripheral side there is a gas
guide device which routes most of the flushing gas in the

10 edge area of the wafer-shaped article away from the latter.

2. Device as claimed in claim 1, in which the gas guide device

has the shape of a ring.

15 3. Device as claimed in claim 2, in which the ring has an
inside diameter which is smaller than the outside diameter
of the wafer-shaped article and an outside diameter which
igs at least the same size as the outside diameter of the
wafer-shaped article.

20
4, Device as claimed in claim 1, in which the gas guide device
is formed by an annular groove which is concentric to the
periphery of the means and from which the gas is discharged
to the outside.
25
5. Device as claimed in claim 1, in which the gas guide device
on its inner periphery has a sharp edge.
6. Device as claimed in claim 1, in which the part of the
30 means which is located between the gas feed means and the
gas guide device (base body) is located at a greater
distance to the wafer-shaped article (wafer) than the gas
guide device to the wafer-shaped article.
35 7. Device as claimed in claim 6, in which the gas guide device

does not touch the wafer-shaped article.
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5 9. Device as claimed in claim 8, in which the gap between the
gas guide device and the wafer-shaped article is 0.1 to 0.5
mm.

10. Device as claimed in claim 7, in which the surface of the
10 gas guide device facing the wafer-shaped article 1is
parallel to the main surfaces of the wafer-shaped article.

11. Device as claimed in claim 1, with at least two guide
elements which border the position of the wafer-shaped
15 article on the peripheral gide and which are located

perpendicular to the means.

12. Device as claimed in claim 11, in which the gas feed means
builds up a gas cushion which causes the wafer-shaped
20 article to float.

13. Device asg claimed in claim 1, in which the part of the

means within the gas feed means touches the wafer-shaped

article.
25
14. Device as claimed in claim 13, in which the part of the
means within the gas feed means can be supplied with a
vacuum.
30 15. Device as claimed in claim 1, in which the means can be
caused to rotate.
16. Process for liquid treatment of a defined area of a wafer-
shaped article, especially of a wafer, near the edge, in
35 which the liquid is applied to a first surface, flows

essentially radially to the outside to the peripheral-side
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section near the edge on the second surface and is thereup-

AN

on removed from the wafer-shaped article.

5
17. Process as claimed in claim 16, in which the edge area is
larger than 2 mm.
18. Process as claimed in claim 16, in which the wafer-shaped
10 article rotates around its axis during liquid treatment.

18. Process as claimed in claim 18, in which the rotational

velocity is at least 100/min.



