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FOR WET TREATI NG A PERI PHERAL AREA OF A WAFER- SHAPED
WRRIbOEESTechni cal Field [0001] The inventi on PE/BPHS8/065371

a device and process for wet treating a periphe
P tg&éa of a wafer-shaped arti &'® Background Art [OOOZﬁaéZO”“WO

US 6, 435, 200 di scl oses an apparatus for etching a
Deperniptjgmer al regi on of the disc-like article. The liquid
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bet ween the disc- 'W@F@R@I‘IAPE@QR?’ICLEQ [ 0003] For

speci fic application mechani cal force is
TechhviaaltfEgldous in order to properly treat the peripheral

region, .e. n order tqQ renove a s ic. layer from
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a a_peripher egi on 0
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liquid can one tine i qui
not whipeddes mcﬁrfaw@bhet treuckrand istheloln ergapdmeteeenttioe disc-like
contact with the aggressive liquid [0005] The object
of tﬂi‘cl%@%?lrm is to provide a device for treating a
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[OO\I&E e{}VSE@ﬁSZ%%&é SISC os;leg;sénea?I %rat%sffiorr gttching a peripheral region
of a wafer-shaped article. Liquid is supplied at a single point and is
removed immediately thereafter. Only one liquid can be supplied at one
time. If the liquid is not properly removed the driving rollers come into
contact with the aggressive liquid

[0005] The object of the invention is to provide a device for treating a peripheral
area of a wafer-shaped article, which is able to intensively treat the
peripheral area and which protects the machine parts of the contact with
harmful compositions and which is more flexible.

Disclosure of Invention

[0006] The invention meets the objects by providing a device for wet treating a
peripheral area of a wafer-shaped article. The device comprises holding
means for holding and rotating the wafer-shaped article at its edge, a first
liquid treatment unit for supplying liquid towards the peripheral area, and a
second liquid treatment unit for supplying liquid towards the peripheral
area.

[0007] The holding means comprise rollers for driving the wafer-shaped article at



liquid treatnment unit for supplying liquid towards the
peri pheral area, and a second liquid treatnent unit
wo 20098685pT yi ng |iquid towards the peripheral aPEHEP2008/065371
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with a gas di scharge channel for discharging gas and
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liquid can be supplied towards a rst section of
per i remeoved ligagd.on, wherein the etching Iiquid wets
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rotating the wafer-shaped article the wetted section
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shape and form to the first liquid carrier. By rotating the wafer-shaped
article the wetted section moves along the peripheral region of the
wafer-shaped article. The majority of the liquid is removed by surface
tension. In other words the peripheral area moves through the liquid zone,
which is provided by the liquid carrier. Liquid is permanently supplied to
the liquid zone of the liquid carrier and removed therefrom. Thus the liquid
in or on the liquid carrier is permanently renewed. If liquid residues remain
on the peripheral area of the wafer-shaped article (after leaving the liquid
zone in the liquid carrier), a smaller amount of liquid will be removed
through the liquid discharge channel than has been supplied by the supply
nozzle.

[0012] The liquid residues, which remain on the peripheral area, may further treat



the liquid zone of the liquid carrier and renoved
therefrom Thus the liquid in or on the liquid carrier
Wo soopesstement |y renewed. |f [iquid residues rePeli/RP1IN8/065371
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[0016] In a preferred embodiment no rollers are arranged between the first liquid
treatment unit and the second liquid treatment unit. This has the
advantage that the residues of the first liquid, which has been supplied to
the peripheral area, do not contact a roller. Therefore the rollers always
drive the dry and clean edge of the wafer-shaped article.

[0017] Advantageously the second liquid treatment unit is configured to treat a
greater peripheral area than the first liquid treatment unit. Therefore not
only the peripheral area, which has been treated by the first liquid
treatment unit, is treated by the second liquid treatment unit but also an
area, which reaches more inwardly than the peripheral area, which has
been treated by the first liquid treatment unit. Consequently the inner

boundary of the first liquid treatment is treated from both sides.



advant age that the residues of the first liquid, which
has been supplied to the peripheral area, do not
w@omwwaet’sa roller. Therefore the roll ers al wayBCHEP2008/065371
dry and cl ean edge of the wafer-shaped article.
Pat%g'gﬂ] Advant ageously the s#¢®nd liquid treatnment 401740
is configured to treat a greater peripheral area than
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atment unit further conprises a gas treatnent
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di scharge channel for discCharging gas and Tenoved
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the elirteuge Wotndngid Simptliedith B SraphienishahgY capilary
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article 1s present e waf er-shaped article's edge iIs
i nsewhed thexwaferhehapedourticleist édge istpraséntig thé grepvsowiven that

or o1 RavEresaapSihaairTs Fifs ad e&het BT 8RG8 aRrRn it is held in
gr oo ééntﬂéoﬂﬁb%@dvéﬂfé daiy HethRehahe Widdwilis SHTth® hStQ/e and

of f the groove. Is effect Is further supported
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groove. G ven th the r- sha ed artic
Phi cRhal Snpib g bebiid iRy S ace BhraSican ion gy capillry
of thecsy oove the gaps between t he sidewal I s of the
groove and the wafer-shaped article are about 1.2 nm
[0020] t kneyeteniothen erabodimeant wt@raatlleaﬁmmmmtreamemti uniii kigh the
of low.surface tension. can be held b
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the I'iquid renoval section have the formof a groove
carrier is smaller than the width of the groove of the liquid removal section
by at least 1 mm. This leads to the advantageous effect that liquid, which
is held by capillary forces in the liquid carrier is not held by the liquid
removal section. Liquid is thus retained in the liquid carrier when the
wafer-shaped article’s edge moves towards the liquid removal section. In
other words the capillary breaks when the edge leaves the liquid carrier
and most of the liquid remains in the liquid carrier’s groove.

[0021] In another embodiment at least one gas treatment section comprises at
least two gas supply nozzles opposing each other with respect to the
wafer-shaped article. This is advantageous because if gas nozzles are
used at only one side of the wafer-shaped article it might occur that liquid,

which has been blown off a first side, may move over the edge to the



open towards the centre, wherein the width of the
groove of the liquid carrier is smaller than the width
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[0026] Alternatively the one liquid treatment unit can be equipped with an

ultrasonic transducer for further agitation of the liquid in order to enhance
the liquid treatment (e.g. removal of a layer).

[0027] Another aspect of the invention is a process for treating a peripheral area
of a wafer-shaped article comprising:

[0028] - holding and rotating the wafer-shaped article at its edge with holding
means,

[0029] wherein the holding means comprise rollers for driving the wafer-shaped
article at its edge

[0030] - supplying a first liquid towards a first section of the peripheral area with a
first liquid treatment unit,

[0031] wherein the supplying of the first liquid comprises:



receive a wafer-shaped article directly fromthe
rollers. Wth such an arrangenent the wafer-shaped
W@ravobEsTtan be treated at its edge i medi at el p)CHEPIINE065371
after a full-surface treatnment w thout the
P t%&'&essn ty of further handli®d® [0026] Alternativel y-20174W0
the one liquid treatnent unit can be equi pped with an
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the peripheral region is sequentionally repeatedly wetted with different
liquids, whereby each liquid is basically removed before the other liquid is
supplied.

[0040] In a preferred embodiment according to the invention the process further
comprises supplying gas towards a section of the peripheral area, which
has been treated with the first liquid, for removing residues of the first
liquid from the peripheral area, and discharging supplied gas and removed
first liquid. This further reduces residues of the first liquid after the first
liquid has been supplied.

[0041] Advantageously the first liquid is provided by a stationary first liquid carrier,
which comprises a first liquid supply nozzle for supplying liquid to the first
liquid carrier, and a first liquid discharging channel for removing liquid from
the first liquid carrier.

[0042] If the edge of the wafer-shaped article does not touch a roller after it has

been treated by the first liquid and before it is treated by the second liquid



[0039] Thereby the wafer-shaped article's peripheral
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[0051] Fig. 6 shows details of a liquid treatment unit in a cross-sectional side view
in direction VI-VI as shown in Fig. 2.

[0052] Fig. 7 shows details of a liquid treatment unit in a front view in direction
VII-VII as shown in Fig. 2.

[0053] Fig. 8 shows a cross-sectional view of the device shown in Fig. 1

Best Mode for Carrying Out the Invention

[0054] Fig. 1 shows a device 1 for treating a peripheral area P of a wafer W. The
device comprises an annular chamber 10 for accepting a wafer W. On top
of the chamber 10 a roller unit 20 is mounted to the chamber 10 with a
linear moving unit 21 and a drive unit 50 is mounted to the chamber 10
with a linear moving unit 51. The roller unit 20 and the drive unit 50 are

substantially opposing each other with respect to the rotational axis A of a



Brief Description of Drawings [0046] Fig. 1 shows a
schemati ¢ perspective view of a device according to a
wee@beey7ed enbodi ment of the current inventi onPCT/0P2068/065371
1 0. 2 shows a top view of a liquid treatnment unit
PatFB'g48] Fig. 3 shows details®d® a liquid treatnment nal!74Wo
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[O%‘J!Gg“@hél%lf@rlu%ltojo &%Fﬁ%’?fnéﬁ %ﬁbgﬁ%lléﬂé‘ '2t3 thuﬁteFrte%wnwardly

win direction Vi as shown in Fig
Fi g. p®jediiogsax@scr oss- sectional view of the device

in Fig. .1 Best Mode f ing Qut the ..
100575 it BV §5i 0 s g oG T aefhiEd diVes S deven reflers 53,
a pe%h@ﬂeérélmé‘uﬁ’c@d Ro GowtwWrEg priffecliRg aQ@y ' 'Ff?e S%@éiesgﬁven by

an annul ar chanber 10 for acCepting a wafer
of tadrigimgniadt (nbdshowo).l er unit 20 i s nount ed to the

I hear i ng unjt 1l and. a driv
(0GB T80 o Settbolre a0 FrL R be Be rtyelirBIETE 45 brihprice 2
noVi Secuthiererttial grdd@. rol ler unit 20 and the drive unit
50 are substanti aI |y opposing each other with respect
[0058] t Wehenatotlerr omibR 1 axidsdraeainia®harvmosed do8aXIstedchatber a

f t t T
i twale S0 e hEEN R refers o Eo IS AEPRAF ect L on
[Od@{)! winh e &le? WRRTDAN llﬁéérym8€|h5%ﬁ'%’is%o&r@teﬁﬁ@r linear

ational axis A The linear "noving unit can nove
t he mqvemamh&ofﬁmstdiqnw@treammwnt3@ L\Mmamno\gementB is carried

subst ntlaII dic o the rotational axis A
[ 0058} qq{gep%lpﬁg(?qj &r "E‘)t O&ﬂi‘ﬁﬂ sés non-driven rollers
0083 TRIESrkC ARt eSS BiRsynERETlncy
dr i vewveolang Esofgcond liquid treatment unit 60. Linear movement E is
carried out perpendicular to the rotational axis A.

[0062] The drive unit 51 drives the wafer W in the direction R.

[0063] Both the first liquid treatment unit 30 and the second liquid treatment unit
60 basically look the same, which is further described with reference to the
Figures 2, 3,4,5,6and 7.

[0064] Fig. 2 shows a top view whereas Fig. 3 — 6 show cross-sectional side
views as mentioned above.

[0065] The liquid treatment unit comprises a liquid treatment section 31 and a gas
treatment section 41.

[0066] The liquid treatment section 31 comprises a liquid supply pipe 33, and a
liquid discharge pipe 36. The liquid treatment section 31 extends from the
entrance 35 into the liquid zone to the exit 37 from the liquid zone.

[0067] The gas treatment section 41 comprises a gas supply pipe 43, and a gas

discharge pipe 46.



whi ch are nounted to downwardly projecting axes. The
axes are driven by a driving belt (not shown). [0058]
wab@gei7sen rollers 53 as well as the non-dri VREI/EP2008/065371
lers 23 conprise a circunferential groove. [005
P t%\&' nroller unit 2 1 and dr?A® unit 5 1 are noved Yz o17awo
towards each other a wafer Wplaced between the
[0068] | €hs lig3iddrehtB@nt & carfipgedt af 8060th X of tineidriaddted peripheral
unit 2 1fa%jn r moving unit 25 is nounted for |inear
rroveﬁr@@tol?!" F'¥Yrst liquid treatment unit 30. Linear
ye%”% s &%Ftic?ﬂcr%@.% -SREHiRE Bt lfid Er@afrﬁ‘@nt sectlon 31
atronal axis To the drive unit
I [ netiuromgivtheghqum supplying pipe 3Behd am ehlanged vmm/wﬁ’emhe Fquid

< oAl il e Tbemapiar bt et i BT AN HRPEdKoper

[ 006%&0&@%@1’?‘0\%%%1 oﬁZr?ﬁrTgr'Fh‘ée\ﬁafelFW‘{@ n‘gért% '|r'ilottH§ capillary
direction R [0063] Both the first liquid treatnent

uni t 34Withodt tduehswecitrsd thahwatbrtaneiagrweme ovarlap @da width X.
basically | gpk the, sa rther described. .

ut hi el BE PebBrREH Fegih soeareated g ERige 3V ou

[ 0064jpdty @i e23§E°|Y’@ro§uéétP|n\fd>ﬁYé YrRNEER Iy the IRuid @u%ﬂ?‘ﬁozzle
Cross- sec |ona de views as nentioned ‘above.

The B3tuid treat ment uni t corrprl ses a li qU| d treat ment

(00RE" FRG oA Buiar cbetrenta! of Do bedimefagetion 31
SUppirﬁ‘o%kpm@ﬁqu|@ﬂﬂ’e@céblﬂé'r'y‘i’>4jéﬁ@h?é Q(?.}l@'d%h%@ge Eﬁb@ 36. Liquid

liquid treatnment section 3 ext ends om t he 'entrance
35 i istdisgHesged duodglzdolm;hqwdtdm@xge n@zzle 36 inteethiei liguicd

o T AR TSCUAT ol i 5.
9/ 16TI$§ﬁqQ|d]c?%er%ﬁ§Q |s-|a?>%nbbﬂald' 4 \V@éﬂdﬁ?%uic% The width d1

carried out at a Wmd l'iquid treated peripheral
ar eaofofapilieng (witith p@gagjvemfgl_qugi cdroes ia theesaimeals at the liquid
Cross-se cti oqﬁg{ﬁ1t he liquid treatnment section 3 1

throﬂ{ﬁPYI‘?QZ? d suppl yi ng pi pe 33 and an enl ar ged
[0077'1?\’\0%6Haﬂ §n hltl%‘ébﬂlcft'réﬁﬁcéﬁpﬂ)hé aftich¥Y tothe liquid treatment
capi | ?ry 4 liquid carrier) is an inwardly open
uni

[0072] Fig. 5 shows a vertical cross-section of the gas treatment section 41
through the gas treatment groove 44 and the first set of gas supply
nozzles 431. The gas treatment groove 44 has a width d2 of 4 mm, which
is significantly greater than d1. When the wafer W is rotating the liquid,
which is held by the capillary 34, does not move to the gas treatment
groove 44 because of the step between capillary 34 and groove 44. The
liquid is rather withheld in the capillary 34.

[0073] The gas is supplied through the gas supply pipes 43 into the gas
distribution channel 433 and directed towards the wafer’s peripheral area
from both sides through the gas supply nozzles 431.

[0074] Fig. 6 shows a vertical cross-section of the gas treatment section 41
through the gas discharge pipe 46 and the second set of gas supply
nozzles 432. The second set of gas supply nozzles 432 is also supplied

through the gas distribution channel 433. Gas and mist are removed by



groove with a width d 1 of 2mm The wafer Wis
inserted into the capillary 34 without touching it, so
Wa bav/ogEifer and groove overlap at a width X TPEr/EPINZ065371

peripheral region Pis treated. Liquid supplie V.
Pat%plgw d supply pipe 33 is in%8duced into the groovgs% 174W0

by the liquid supply nozzle 331 . [0070] Fig. 4 shows

a vegas deschargessozzde 4608 mandfgashdis¢hagge pigea 4@t wiich is connected
sectjon 3 1 through the liquid filled capillary 34 and

t he Y9G JUPHUNSOHE " 5e pipe 36. Liquid is discharged
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[007i6guT ble d:lqmdhe&ajmept peit 86mpTises lai luiiditrdatodrdrspetion ﬁé argl a gas

connected to a va%l,fum source. The width d 1 of
capi FPaMENLSEGHAN 6f - groove of liquid carrier) is the
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ionall'y an ultrasonic transducer 70 is attac
the liquidizdne te tharexit 3dfiom tHeORRY zBng. The skib @ aut of the liquid

1 e TPHBSq 26 A F BAUAND “BRO0SLOR G 4G toie T - herefore
set ﬁtﬁu@?sshélﬁﬂﬁt\)(/egﬂﬁé @ﬁtr§§ée 35-5% tﬁé%xhrﬁat ment

groove 44 has a wd nm
[00s18Y nFigi 8aahlo|vws @cmlseﬁrectlbaal \dew of\medemhe 1wafFeg WThe device

3, “oRBErFER eneva s BRRsa D PeassRinagt el WaOrtop of the
becaéﬁéﬁneér ol r%FI@rﬂJrh??G\%ﬁB aCéHNel bt B0 3t AULAEPRY the
44, The liquid is rather wthheld in the capillary 34.

[ 007&}armher @&sA splnsmlmo;lm 4|e1d (et praudesariveddad) S bFII3668) is
' 43 t h but har, 33 d
i F cBPERC e i Rl JherSh Pk BrBhin
Si deﬁ’lo\/ﬁb@'{g@ atlc%:}g% ﬁ@?ot%@rpb)(lswzﬂ{ee@plﬂ%ﬂauck h9Oth rokitBunit 20

6 shows a verti cross-section of the gas treatrren
sect antthe drivehupoiti g are@og‘é@ur@dmargengﬂqm dachaolthet ke that
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gas lhesspiacheclpil héheteollennind 20 and thendrtesdnit 60 are avavech away
sourﬁce)m the wafer W in direction C and D respectively.

[0079] Following two typical processes for edge wet treatment of a wafer are
described:

[0080] Example 1: A process for removing a silicon oxide layer from the edge with
diluted hydrogen fluoride (dHF):

[0081] A wafer is loaded from above (with an edge-contact-only gripper such as
described e.g. in US 5,762,391) between the roller unit 20 and the drive
unit 50. The roller unit 20 and the drive unit 50 are moved towards each
other so that their rollers grip the wafer. After loading the wafer is turned
with a spin speed of 5 rpm.

[0082] The liquid carrier of the first liquid treatment unit 30 is filled with dHF at
25°C. The liquid (dHF) in the first liquid carrier is renewed at a flow of 5
ml/min.

[0083] When the wafer W is rotated the second liquid treatment unit 60, which is



[0075] Fig. 7 shows a front view of the |liquid
treatnment unit 30 fromthe centre. [0076] The liquid
W@ e@aneest unit conprises a liquid treatnent SRCI/ER208065371
nd a gas treatnent section 4 1. [0077] The li qui
Patg(‘y'gat ment section 3 1 extend§'% romthe entrance 35 §tz 0174wo0
into the liquid zone to the exit 37 fromthe |iquid
z onefillethwitle dietondsedowatenfat PHEC) isquovked veards thewabst sasdge.

f‘i ZE%- ookt usetiaiely et aferdRSErst luicBSatan o unitis
ra0édko ’f_r‘né?edée %hﬂﬁ?wgfe‘?r?ﬁé Tliﬁet (HeRAlseY \ﬁé‘(emf |2trtH§ second

d evice 1in evi ce conprises an ann
chantigrid terrfemns eeromped aga Howadfell0 rW/rrﬂIm top of the

[O%Eﬁgé dtl)gns H%?th%gghl%@xamaﬁ%lnﬁr dr X,kw{ff?llsz@%gohergzhrough the
descgad8toplf ndz-es 4 IwREAA bt iPbBRERyi reAfmERNIKIR Wih an

The spin I's vertically novabl
(V) 'mldbm@altasijusdaemflowm aXnsn for theggasgireatotent kt ik, ﬂrshlasqwd

|1 t. 20 t fi
Lo Grattint yl ek e o M g niaatas i SLREHecopd dgyia
dir eﬁéét)‘nérﬁ%'ltyeﬂ% Mﬁfc@és Wé’ﬁ‘?ﬂ%ripﬁe?aﬁ ati'gé)dorbﬁ{é"ﬁﬁfértlé‘@et to 1
roller unit 20 and drive unit When the wafer Wis
gr i pped (%y1mhd qn the fGinttslrde éqmvar suda):as Welltdseon tid leack side

AR A T
Fol | Wﬂlﬂgreta%eﬁb’@rﬁ@%'foﬁﬁ@@%%é&%lﬁ%(aﬁg%epbé%bdtartﬁ?é BBPopriate

of a wafer are descri bed: anple 1. A process
for dletam:leng a silicon oxi de Iayer fromthe edge with
an oride / fer is
10085% A E6E RS oRR of 4 RechrElid cortieac sty Gpalss dhen the
suchriag pﬂﬁ:%%é &4l tc?eﬁsurbrlhé’csalﬁeqé%uﬁgr@né?ﬁh@%'ﬂ Fsh”ﬁwsed and
roller unit 20 and the drive unit . The roll unit
20 atded. h‘ka‘teirtheeeqmretd @@casetum/(édntrb\MBoElam&m tm heguid flow

the apherrsuiaul e  epd reBpEiie (108's pifkacBu s the
ggel fsl’r‘sﬂltkhlﬂd %%h"éreﬂ'hefeatft%?tﬁé ﬁé}i I|bU|8IL!a<—,{uéltrtn%(ﬁ%H'§fPslt rﬁ'#rgbdgd
fi r stdinectjomn cB)cBlne secorndsllqtedématrnant anif sl gfnsBrgrénaridrying
until the last processed part of the wafer passed the second liquid
treatment unit. Thereafter the second liquid treatment unit 60 is removed
(direction E). After the second liquid treatment unit 60 has been removed,
rotation of the wafer W is stopped, and the spin chuck 11 picks up the
wafer W from the rollers 23, 53. Regular applications on the front side
and/or on the back side of the wafer can be performed e.g. where liquid is
supplied through the liquid dispenser 12.
[0086] Example 2: Process for edge polymer removal.
[0087] The process is carried out basically in the same way as in example 1 with
the following deviations.
[0088] The liquid used in the first liquid treatment unit is a mixture of sulphuric
acid and hydrogen peroxide.
[0089] Ultrasonic agitation is applied to the edge through transducers 70 at 300
kHz.



[0083] When the wafer Wis rotated the second |iquid
treatnent unit 60, which isPat XM. 11/16 SEZ 0 174WD
WO aobees781 t h dei oni sed water at 25C, is noved POWEPIIE8/065371
waf er' s edge. Slnultaneously or imediately
Pm%ﬁgreafter the first |iquid?%eatment 30 unit is P174W0
to the edge of the wafer. The liquid (deionised water)
[0099] t hke gemmmdoﬂ thguigdidcearrieeis fbsmeelsembmaittha uppemside of the
10 m /mn. [0084], The [ r{ ga this :
exanPLET s (PaI, 2 RPN Sel St W RCOUGHNL AR s lower side
SUppisy e Bt Ghes nHr'ﬂR@f}n qh&rfdredh
ooPPERRESLER ol BBL EPESgPY 18, RO e Bt
t he gasiet heatimeshae: of &e asynnmetnc qmaj/ethelaBrdemallemf tdn"ferent
and 5 | n for th as freatnent at the secon qu'
Fr eabeighfotatEs: 5%9?%9%90@&@%@%% bl Mset APtz g
the WRERI Itﬁeﬁ&hertgdéwmma?&% sfvﬁmferont si de
(1 ower si as we as on t ac side (upper side)
[008f1] t hlee \haﬂldruseﬂhe tee fiest tligdidgresdmend Uinltiigsi bl ear atisetengderature
t he fgé L. liquid treatnment unit is formed accordingly
and f's %Fﬁced at the appropriate distance. [0085] The
(00229 CPAE sBESiR RhuibiMRatABANGNL hay bheRBNBiIRLId Sarfbt oot the
greater than the first process area to ensure that al
evensarak shapeiasi thg fasti Imundscanrles,dtbvmmrajeaddng Aliglgty nnbee

required ocess mn) has elapsed, the liquid
f | ow"¥fa" gﬁéa ﬁ}esffrst {Tqiﬂé d2["€"swi t ched of f and remai ni ng
[Od9‘39 UTd i he&TUthRSriaHE rébctidrerirhkobthé firdelifuiear st removed by

hereafter the first liquid treatnent unit is renoved
( di riettigas iB)the Tirsd Iugetcbhneiatmerm|u@|ttbrueaathenteruauns ansthe wafer

still i S|n t.he | oce

o+ #llihF spooad ludoiedtogthiait figer s LT Riure)
Thereafter the second liquid treatnment unit 60 is
renmoved (direction E). After the second |iquid
treatnment unit 60 has been renpbved, rotation of the
wafer Wis stopped, and the spin chuck 11 picks up the
wafer Wfromthe rollers 23, 53. Regular applications
on the front side and/or on the back side of the wafer
can be perforned e.g. where liquid is supplied through
the liquid dispenser 12. [0086] Exanple 2: Process for
edge pol yner renoval. [0087] The process is carried
out basically in the sane way as in exanple 1 with the
fol |l ow ng devi ati ons.



[0088] The liquid used in the first liquid treatnent

unit is a mxture of sul phuric acid and hydrogen
W@eronsds7 [ 0089] U trasonic agitation is appl PEUEP08/065371

edge t hrough transducers 70 at 300 kHz. Pat XM_

Pat%&'ﬁm SEZ 01740 [0090] The'3§®oove of the liquid SEZ0174WO

carrier is forned such that the upper side of the
Claiaser is treated at a peripheral area of 1 mm(X=1

s treated_at er i

the | d | N

" Z&W r(tféa&e g PeRRisTal Bre ST R EoRg T OF (SR ising
f .

g men RO OGERR Siokdl] HeeR sRbped aricle (W)

t of rat t he upper
vﬁlltsebtma depth of 1.5 mm whereas the | ower side wall

128 5ot B At HBRLSOHPL SBPR g I iyargs the Pefipferal

t%eﬁﬁaure of 55C. [0092] The second |iquid treatnent
unit has a second liquid carrier of about the sane
shapecary tidigd ficasmehni gt (6Q) dor $wgrplyingwguiertowaadshihegperipheral
slightly nore inward than the first liquid carrier.
[@688] To further support the reaction tine of the

fwrrétent trﬂ%‘h@\dln"g rhéaﬂ@t:orn%wewéuétg 2@653) f8R&riliAg the

first liquid treatnment unit but rat er r emi ns on the
wasbker- srtnaped arimieaéttsredgel qU| d treatnment unit rinses

he first . Pat XML 13/ 16 SEZ
5% I r% 'rﬁ’EPCiu'd %%\?t’@g %’?' ﬁépﬁ?‘@' S&Speri pheral area
ofa ﬁrs\t‘@gﬁlﬂ c%'r‘ﬁé’re@ﬁ@f} fIr HréWling A st ﬁdlﬁi@ to m@'adﬂlrggsectlon of

nmeans for holding and rotating t
vmeWmhami@raatlcle (W at its edge, - a flrst l'i quid

o Tihande Sipely e P53 d8Ca e gl o BE Rt corier
V\ﬁQ) 3hpranguppl yi ng liquid towards the peripheral area,
erein the hol di ng neans conprise rollers (23, 53)

f.or fiegt iiquidglis¢rargmperhashapEd 1afari rehwvirtg liquid dogethe first liquid
whererg3e1 %ﬁ first liquid treatnment unit (30)
) irst liquid carrier (31, 34) for

F’\K/Hé‘r*e(m tHe @ecfdnrdﬂtqu'id fehtnd Uit (69) Eblﬁ'@"isé§,0t ion of
. a second liquid carrier for providing a second liquid to wet a second section of
the peripheral area,
. a second liquid supply nozzle for supplying liquid to the second liquid carrier,
. a second liquid discharging channel for removing liquid from the second liquid
carrier, and
. a gas treatment section with a gas supply nozzle for supplying gas towards
the peripheral area, which has been treated with the second liquid for removing
most of the second liquid from the peripheral area, and with a gas discharge
channel for discharging gas and removed liquid.
2. Device according to claim 1 wherein no rollers are arranged between the first
liguid treatment unit and the second liquid treatment unit.
3. Device according to claim 1 wherein the second liquid treatment unit is
configured to treat a greater peripheral area than the first liquid treatment unit.
4. Device according to claim 1 wherein the first liquid treatment unit further

comprises a first gas treatment section with a first gas supply nozzle for



the peripheral area, . a first liquid supply nozzle
(331) for supplying liquid to the first liquid carrier
W@ 209/0634), and . a first liquid dischargi ng cPErBER1008/065371

1) for renoving liquid fromthe first liquid
Pat%&' rier (31, 34), and wher¥'® the second liquid SEZ 0174W0
treatnment unit (60) conprises, . a second liquid
csuppleng gas twandsdhag)eaipineraimjeda ivghichl hias been teeated ovitth the

ond

bl hores rermeBRostion dfitas it yenig SR iR Petblsig! area, and
|G Ml&éiﬁrge-c,hgnfﬁé%msbhg b Bh3 RN gges DS

removi ng | Fqui Fom the Seco |qU| carrier,
5. alaelwce acgasling tatlawnt! wleereiroat Iaas#orae kyasd sappnhasdbelferm of a

 ShoptTBb i B IRE SEnd5 RS BTl gl e
mbvefhagmem%gm}q WwibBHbos fiam t he peripheral area,

w th a gas di scharge channel for discharging gas
6. aladvmermueraﬂlm tpucldim 2. witereircwith @t teradt ngetllqutdl taeatmbnt unit the

R G5 AE 2 e GRSyl RES o B THedaTE of FuslbRus open
Ut%Ward§theE€é’rﬁtF§wﬁ6F&ﬁ HgidtR of b Grobveitiige ﬂqlﬁla%arrler is

second liquid treatnent unit is configured to treat a
gsrealﬂeerrthparth@h/ﬁithlofﬂmgradvamftthe lifuidsemdvausection by at least 1
treatment unit. 4 . Device according to claiml

wWhBlein the first liquid treatment unit further

7. COBVEE $REorind fBEIaPRI WRERITBNEaSESHd §8s Webtinént!ddchibn
gas supply nozzle forPat XML 14/ 16 SEZ"0174WO suppl yi ng

gesMprises aldeasidwoegdapeiepy nazzeas ophbsinglesshidher with respect to
treatefd vv'hth hg first liquid, for renoving nost of
t1hE WRTELS ?P?fﬁj? I4&¢-0m the peripheral area, and with a

8. 9I§§V|9é%%eéfo§ﬁg haaneh imgret ﬁféhﬂfl&l'n@gngéﬁs ﬁﬁ%o‘lcﬁﬁ@‘éﬁg rotating
l'iquid. 5. Device according to claim1 wherein at
I téuasn/aferrehapem adicacomerisémst lehet de nolef uaitgwbiwhecandanses at
WE n tovvards the centre of the wafer-shaped article,

BPE? YNESyr oove has a maximum width of 3 mm 6.

9. D%‘MES 66k ROclm ?'v@hé?ei]n BESH SheMdIBr Bhit |c§ﬁﬁ§ns@§%t least
liquid treatnent unit the liquid carrier and t

| dreguialler.emipighlis deegn by alraotort he form of a gr oove open

10: [ﬁé’\%gzg%ﬁtparedg%}eptéglm ev(/r?errc]elnt gt e\émstd(%nhllc({)tjldttrrc]aeatr%en un|t |s
mounted to the drive unit so that the liquid treatment unit is movable to and
from the edge of the wafer-shaped article together with the roller unit.

11. Device according to claim 1 wherein the first liquid supply nozzle and the
second liquid supply nozzle are arranged at a distance of at least 10 cm
measured at the circumference of the wafer-shaped article.

12. Device according to claim 1 wherein a spin chuck and a chamber surrounding
the spin chuck are arranged underneath the rollers so that the spin chuck can
receive a wafer-shaped article directly from the rollers.

13. Process for treating a peripheral area of a wafer-shaped article comprising:

- holding and rotating the wafer-shaped article at its edge with holding means,
wherein the holding means comprise rollers for driving the wafer-shaped article
at its edge

- supplying a first liquid towards a first section of the peripheral area with a first



smal l er than the width of the groove of the liquid
renoval section by at least 1 mm 7. Device according

W@ 2008068781 1 wherein at | east one gas treat nent PGEEP1008$1065371

Patggl rises at |east two gas supply nozzl es opposing

14

15.

16.

17.

18.

h other with respect to '®H& wafer-shaped articl ec? 0174WO

8. Device according to claim1 wherein the hol ding
ntepuic treetménd] whiilng and rotati ng the waf er- shaped
article conprises e roller unit, which

SRS PR S, |
cy _rﬁ'%g‘ae HPANEAG O Mo POI'EF SOMPIISBEvi ce according to
C.'\ﬁét’t‘ihé MO BFRisBcBbn bE tpé}%efrgllér@% v ttheQFPgﬂfdlL%&ssoa%at the

| east one roller, which'is 'driven by a notor.
Ceadtioe cidhe pdiiplgerabadaamovés atoegethe peeripheees tarea of theui d

treatnment ynit is nted to th rive ynit so that
e Raapad Bricle Fabe Barer-sPaRare SR 11 om i he
edgeRfind Astef Bl fiiaRRAgarticle together with the
roller unit. 11. Device according to claim1 wherein

t-hsulyisg al Semind liguploywandz alsecand sehbtors et thedpéripneral area
suh)}gly nozal.e %rae atrran eg at a distance of at | east

19t A seeead ligy! t{eq e Untynt erence of the _
V‘@ﬁ@ﬁeﬁﬂ@%rﬁ\yih%%%e décorlded f§ cBRpPEEENg to claiml

wherein a spin chuck and a chanber surrounding the
spiettiogubk sacendsectingef thageripbatdh arérewitblthe sscend tiduait!, so

L T P RE P g e WobeL ZEOERRS S bt e of the
PREfPRBBRE] 2 fde B tRe WRIFELsIfdLRRES Bkl lofAt8s CONPT i Si Ng:
- holding and rotating the wafer-shaped article at its

edgphiing ghs ltavarysreaectionwidheiperipherai areh, ivehiole das been
conpri,se,.rollers for driving the wafer-s ed article
Jetted Wiiye sesgppiopidy far Frmaing [RRAUeS S aecand fidid from
speldePphetaldiga Psd pheral area with a firstPat XM

15/16 SEZ 0174W0D 11 quid treatnent unit, wherein the

suipthargmacsuppiied fgassand iemaveddomic.i ses: . wetting the

f|'5r St _section o{ t.he gsri Eh%gfalrt area wi.th the If.i rst ¢ q
1 PIRERSS ageorang o Ha™ d it MBIeNdHM P ReCRPTRFR P UpPIWng gas towards
D LEE&tiGH QF‘tﬂetd%,fPile%Fél &4 alhidh $RsHecnFe S SlithsthaRrpéet liquid, for
article as the wafer-shaped article rotates, .

r remoNing reriduesodf thirdirsti ligsid fronputhe; peripheral area, and discharging
supplied gas and removed first liquid.

Process according to claim 13 wherein the first liquid is provided by a
stationary first liquid carrier which comprises

. a first liquid supply nozzle for supplying liquid to the first liquid carrier,

. afirst liquid discharging channel for removing liquid from the first liquid
carrier.

Process according to claim 13 wherein the edge of the wafer-shaped article
does not touch a roller after it has been treated by the first liquid and before it
is treated by the second liquid.

Process according to claim 13 wherein the wafer-shaped article rotates at a
spin speed in a range of 1 rpm to 60 rpm.

Process according to claim 13 wherein the first liquid supply nozzle and the
second liquid supply nozzle are arranged at a selected distance to each other

and the spin speed is set to a respective value so that the time between the



- supplying a second liquid towards a second section
of the peripheral area with a second |iquid treatnent
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rises: . wetting the second section of the
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section of the peripheral area noves along the
pigst jdwed dlas deea remavied amaf the-seicapd digaict is suppbed tdys in a range
magﬁr-saﬁped article rotates, . supplying gas towards
Olsbet? dH'Sof the peripheral area, which has been
treated with the second |iquid, for renoving residues
of the second liquid fromthe peripheral area, and .
di schargi ng supplied gas and renoved liquid. 14.
Process according to claim 13, which further conprises
suppl ying gas towards a section of the periphera
area, which has been treated with the first |iquid,
for removing residues of the first liquid fromthe
peri pheral area, and dischargi ng supplied gas and
renmoved first liquid. 15. Process according to claim
13 wherein the first liquid is provided by a
stationary first liquid carrier which conprises . a
first liquid supply nozzle for supplying liquid to the
first liquid carrier, . a first |iquid discharging
channel for renoving liquid fromthe first liquid
carrier. 16. Process according to claim 13 wherein the
edge of the wafer-shaped article does not touch a
roller after it has been treated by the first liquid
and before it is treated by the second liquid. 17.
Process according to claim 13 wherein the wafer-shaped
article rotates at a spin speed in a range of 1 rpmto
60 rpm 18. Process according to claim 13 wherein the
first liquid supply nozzle and the second liquid
supply nozzle are arranged at a sel ected distance to
each other and the spin speed is set to a respective
value so that the tinme between thePat XM. 16/ 16 SEZ
0174WO first liquid has been renoved and the second
liquid is supplied lays in a range of 1 s to 10 s.



