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| NVENTI eI d of the Inventiog [0001] The invention relates to a
device and a process for liquid treatnent of a surface of a wafer-shaped
article. 2. Description of Rel ated Ardi J.0002] Li quid treatnment includes both
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for chucks rﬂeﬁg‘g‘ﬁb g?sﬁlﬁ}’ grg%f“’f‘ﬁ%o geréaé“l@ftlﬁ%c’%%(équd %0 control

li quid t r e adxiveusteddppt thedhmakatﬁe:aeaph@acbégwftﬁlhwaﬁ@af er, such as disclosed in
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lift the wafer away fromthe chuck if the wafer is not secured agai nst such
vertical novenent. [0006] One object of the inventionis tolimt treatnent
of the edge and downwardl y-facing surfaces of a wafer during liquid
treatment of an upwardly-facing surface of a wafer. The invention achieves
this by guiding a flow of gas to generally follow the contours of a wafer's
edge surfaces. The gas flushes the edge surfaces and thereby prevents
processing liquid applied to an upper main surface of the wafer from
treating an edge area of the wafer defined by the flow ng gas. [0007]in
preferred enbodi nents a plurality of annular nozzles serves to flush




the entire circunference of the wafer's edge. These annul ar nozzl es define

narr ow Jﬂﬁ%ﬁ sdlgr row annul ar passages as neasured fppinghe/ssishace of the
waf er facing the structures throughswhich gas flows around the edge of the

waf er, and then away fromthe upper surface of the wafer. The preferred
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body el enent ferabl ecur.ed Log e f which is
shown at 1 5ofs a[ Yj%fe ﬁelﬁﬁ §u1%6esy & B us(}];est [Lxﬂ% u‘#@&‘k ﬁg Eh%yg%ﬁ PPlegntgcr ews 51
The ring hapoogpeng Hgsidpplad|toan gpnepmangwﬁﬁa@ﬁsoﬁs@c %feéﬁpéﬁtﬁaﬂﬁﬁ @U@iﬂﬂr ing 50
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ring so that_an ed ng.act - on Pat ent
o 5T 30Preizies enpngapur B ohieHst Bt Er et P Al ERP U on o 1 he
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space 25 thaly GaRwGnkbd Igaggagcs as measured from the surface of the wafer facing the

structures through which gas flows around the edge of the wafer, and then away from

the upper swiface of the wafer. The preferred embodiments also include retaining pins
with heads configured to Himit the movement of the wafer in the vertical direction
when the gas flow underneath the wafer is increased.

[0008]  The disclosed embodiments are spin chucks that uses a flow of gas to support the
wafer upon a gas cushion; however, the invention is also applicable to treafing surfaces
of other materials, for example glass masters and mother panels used in manufacturing

optical disks and LCD display panels.
BRIEF DESCRIPTION OF THE DRAWINGS

[0009]  The accompanying drawings illustrate preferred embodiments of the present



with clean pressurized gas (e.g. nitrogen). Pressurized gas in space 25
flows thgeughdRgethree concentrically arranged arraysc9hkpidfgéses: the
i nner nozzle array 32, the mddle ngzzle array 33, and the outer nozzle
array 34. The gas exhausted through the nozzles 32, 33, 34 provi des a gas

cushi on, on.whic wafer floats and, may al so sec ring the
nafer o ¢ N RGBT EEHE Ao A B e e S R0 . Det veen
t he | ower parendé. anthetdrravingsddl e part 20, there is a space provided that
accomyoolHl es rag.tidoh bedngeaertjetgve Aew wWhiicippasarcofon gagle tafed vidhe | ower base
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chuck[OOIIItiﬂJs Figh&ns an eadfreed Wéw of gros] Viladéde. per pendi cul ar to the axi s of
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range of 0.d..amub 9re@leﬂg}ﬂnn§dqﬂstﬁi9fe%b9s';eetﬁ1€ Eﬁﬁ |cléuéknl ﬁ)h%m{ @1@‘9\21}1?;6 égsc%gb@%nef :)mot gd

nm [ 0027] The coni cal peri E djg @Otﬁ %s(
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chuc l. e
di st ance bet\%e Jekdm)eg @gﬁn th )es\/\/a%?jgﬂﬁdggéﬁ\?\g&e%ﬁat % Pjrl(_g%lﬁr oﬁlt of flow
al ong the §i13&ﬁldé@fffid’r"¥qrc9ﬁdb‘fc lip 37. Also, nore upstream di stances between
t he coozk arBkovben haheddié pms:mamﬂ (B6ugeepgt Bathere it ke aj'nmasmrbedﬂ&tj ance
by shoul der B 160 FEREiAl o (e, oyt HERTH A I 1 B B DRERE ° e
exhaust ed e RBNGFH TR @FE@&F Ty OF e A eRnERHROn fde“r‘dy nters :

et ’éY ® f rerzls: & #Jﬁ éhdeu

annul ar spaGedie 2oz RPacs B2andet vetesndii Btzang 6s. THecgm, &ﬂﬁu%&f @foukR tthe chuck

(i.e. ring.5 than the natrowest . di mt e fer to the
Chuck at TR At tar sl hele DRI Fo Maih P AR PR by ehou der
53 represemssﬁtaw@ewemgﬁlﬂem&rrfothﬁﬁ}glcéifvlcﬂhe%ﬂmﬁmelcwﬂ@the chuck to the

waf ST06) Corrmrge@ g&w&&%@rowa] §Qﬁﬁ9ﬂ§12the m\{é&argpa}éti@ﬁ?e%@? P%ié%ﬁ?@ée@/ 055550 5
The di stan IS pref refer ?é 0.5 mm

er nor e

to 2 nmm ?%C ééﬂﬂ?ﬁﬁ&%ﬂ‘rﬂﬁ&?ﬁ} Wg“; 6%‘29"(5‘“[“?9 ﬁﬁé’rb‘ﬁﬁ prevents
treat nent tlegehdhfoughntitertellbearggt e Widifred 7$ thedgeth sturf/dces be fid304cthe t hr ee
annul ar nozzles depicted in Fig. 4 are each forned by the conbi nati on of

t he chuck and the wafer. For each nozzle, the shape of the chuck is such
that the nore upstream portions of the nozzle define a relatively greater
di stance fromthe wafer than the distance fromthe water defined by nore
downstream portions of the nozzle. These differential distances correspond
to differential volunme areas through which gas flows.




[0031] Fig. 5 depicts the manner in which screws 51 secure ring 50 to upper

base bod t hough t he deplcted enbodi nent provid 50,
al ternatl ZO&F@I(fmﬂnents could integrate the structureg)%rrlnelgéﬂ@ogm%g

creating the plurality of peri pheral annul ar nozzl es into the chuck base

body. For ex 50.coul d be | rat 0, base el e t 30 and the
537, shouhGBrebsonERey ¢ e it 5t eh R 6 LS 2pisy adgnty B8eS CBal'a be
i ntegrated iopeoinpable BQh et hekcld maripiedgoSOon bPOBRePi(Ie sBBvhave a specific

shape @}bz&]he' 1'51 UPB&ﬁut@ﬂQie%aﬁ thd Akt f ”EB;\,(@;%EE chify Fohga \Pﬁé %() tﬂa@zouttehtﬁe axi al
direction duri %&uts treat ment,

mushr oom shaf3é &GS B RRIGFR/EY- Pa -Frg&“aggﬁ’é)gﬂa%@%(‘@‘efgmﬁg é‘é‘?acg OQH’{? GYer, The
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hol e provi Int
gear 73 dri v&goimf?élrpuw@ip%@qﬁglewﬁqg éﬁ%ﬁ?%“r%/“{j’ééﬁh%%@{eﬁ i b %wml at the
base 75 of tc,h@uw d¥she chilex. traed, ivhgeakvaled Wonpddlied b@p@tﬂﬁﬁﬂaﬁ@o gadxilopsi ng of

the pins Ont O ?ﬁrl]\fgc \%&!\‘CE&K? g a;;[rn!: ggé&nmd%stﬁce L)P 3 cllu e hé 1%%1 processi ng

of a wafer, WIS “Sel all ows the
wafer to be ds’wppf@rdﬂxeﬂaumﬁwephemeofdhm@fe@ﬁn%&@@@m@rpemph%mf th@@m| ng the

chuck. This dhpii duddacO@S! thé@ml ﬁ@ﬂi;{e%%ﬂdﬁl bt th&ORMBRS r&m&loﬁm@m in
Bernoul |i -t secf ected

ot it t b hehatey intigsdnat TR e shothe g AR Eppt e iy

count er bal aredsdinhet thaopenmed ‘@i ¢e created by the radially-outwardly
accel 3@@46&“9 (@P5nf Ve @Ieh% &Qggal@sﬂaar@p&k&wlmgrﬁzg@oy@i &m k1 conf i ned

agai n rther upwar ace g | ow may be sel ectively
i ncreased, WHI'GH WR??éfégfé@’lﬁf feths 1angs ApO-£ SR & B MPRe gas flow. However, the
verti C{a{bzﬂ}l f tihe @omital tpagiphwaf & thé nger bike tohypket B ksl detimitbd by b ednduecyl-o t he

pins. The Diicar Sosfiancd c&%nzs%@%ﬂ RO Lo plosbaased fhamist.as

conpar ed to'’ suc |ns ver

the wafer i 8pdce ﬁﬁtﬂ@@méh‘éﬁ dgfing @éléléwwaﬁdlﬁﬁé thﬂéﬁ@t@#elf%wﬂw bgaglsiohcr eases
the vel oci ty,Rf 36he tﬁé&)n%ﬂre%gﬂﬂjrioﬁﬁa&ﬁﬂy@ﬁwﬂﬁly&&ﬁﬂi éhﬁ*fala@alzﬂnﬁcﬁ’j() hut not the

di stance of .t he wafer 0 he ste i.cal wafer
processi ng Mb?BF’ﬁ’@ Of%a"f:‘f% C?Y%Pe lus[e g d‘l au?%gmftgp\ls g tabl e:
WO 2011/ 073840REFLEB3010/ 055550 6 [TabI e 0001] TabI e 1 Process Step Pins
N2- VO'&ME% pfl %%e%&i&téﬁﬁ?ﬁaz@fe it H@an@@ B? khd conial et Ehaatd M@hhlg@o fdetter HF)

20-80C DI~ Wattﬁ the ozvoeﬂ%%g %va er snrface Sln the embog m&% SQ()V:\I;I? gla{; g)‘utzng nozz% 3% and
passing through gap 36 must pass though the annular nozzle formed by lip 37 and the
wafer, and substantially all gas exhausted from gap 36 passes through this annular
nozzle, This second nozzie is formed by the differential distance between the lip 37
and the wafer W at its narrowest point and distances upstream from this point {i.e. in
space or gap 36) where the distances between the chuck (i.e. the ring and base body
30) are greater. As depicted, the distance between the chuck and the wafer narrows in
the direction of flow along the slanted portion of Iip 37. Also, more upstream distances
between the chuck and the wafer in space 36 are greater than any such distance aloag
the slanted portion of lip 37.

[0029] A third annular nozzle is formed by shoulder 53 and the peripheral edge of wafer W
that it confronts, Gas exhausted from the nozzie created by lip 37 and the wafer en-
counters annular space 52. Space 52 includes distances from the wafer to the chuck
(i.e. ring 50) greater than the narrowest distance from the wafer to the chuck at lip 37.
Also, distance b of the annular nozzle created by shoulder 53 represents a relative

narrowing of the distance of the chuck to the wafer as compared to those in space 52.



2 after pin close closed 50-400 Lhnin (preferably 200-300) 100 0 0 2 3

process (&) osed,sef)- 400 L/ mn (preferably 200-300) 100-p¢Q@gdipigtsrably
300-1506? B.Eﬁﬁ.o L/ minOD5 - 100G (preferably 10 -60) 4 spin off closed
50-400 L/ m n (preferably 200-300) 500-2000 (preferably 1000-1500) 0 O

The distance “b” is preferably 0.3 mm to 3 mm, and more preferably 0.5 mm to 2 mm.
Gas is exhausted from the third nozzle in a manner that prevents treatment liquid from
treating the wafer's edge surfaces.

[0030]  The three annular nozzles depicted in Fig. 4 are each formed by the combination of
the chuck and the wafer, For each nozzle, the shape of the chuck is such that the more
upstream portions of the nozzle define a relatively greater distance from the wafer than
the distance from the water defined by more downstream portions of the nozzle. These
differential distances correspond to differential volume areas through which gas flows.

[0031]  Fig. 5 depicts the manner in which screws 51 secure ring 50 to upper base body 30.
Although the depicted embodiment provides for a ring 50, alternative embodiments
could integrate the structures necessary for creating the plurality of peripheral annular
nozzles into the chuck base body. For example, ring 50 could be integrated into base
element 30 and the lip 37, shoulder 53, and the annuiar space 52 between these could
be integrated into base 30 rather than ring 50.

[0032]  Pins 56 have a specific shape at their upper end to limit the movement of the wafer in
the axial direction during its treatment. The upper end of each pin 56 is mushroom-
shaped or outwardly flared at head 59 (see Figs. 8 and 9). The ring 50 includes holes
allowing the pin to pass through the ring and pivot through its eccentric range of
motion (see Fig. 8). In order to drain the hole provided for the pin an opening 55 is
provided in the ring 50. Tooth gear 73 drives the pins though complementary gear
teeth (not shown) at the base 75 of the pins. The tooth gear 73 controls the opening and
closing of the pins onto the wafer by rotating the pins,

[0033]  In a typical processing of a wafer, when the wafer is loaded a gas flow is selected
that allows the wafer to be supported above the chuck on a cushion without touching
the chuck. This initial gas flow corresponds to that conventionaily used in Bernoulli-
type chucks, which is to say that the rate of flow is selected such that the upwardly
directed force on the wafer approximately counterbalances the vacuum force created
by the radially-outwardly accelerating gas flow. After the pins are closed and the wafer
is confined against further upward displacement, the gas flow may be selectively
increased, which increases the lifting force of the gas fiow. However, the vertical
lifting of the wafer from the chuck will be limited due to the pins. The pins are shaped
with a head portion of increased diameter as compared to a body portion. By using
such pins, the vertical movement of the wafer is limited and an increase in the rate of
flow of gas increases the velocity of the gas through the series of annular nozzles, but
not the distance of the wafer from the chuck.

[0034]  The steps of a typical wafer processing according to the invention are described in

the following table:




2 - 30 (preferably 5 -

10) 5 pre wafer shift closed 10 L/ mn 100-1500

(preferapl -500) 0 0 6 wafer shift open 10 L/mn Q.5001100
5001100/ 5 0319(83 81 7 etching procegs closed 50-400 Lﬁﬁ?ﬁBzégg)D?Oé?aégabl y
200- 300) 100- 2000 (preferably 300-1500) 0.5-3.0 L/ min O 5 - 1000
(preferably ... 0001
Tabie 1
FProcess |Pins N2-volume spin speed of  jetchant  [DI-wate [Hme [5]
Step flow the chuck volume  |r
[rpm] flow (HF ) | 20°-80°
20°-80°C |C
Tload jopen 10 L/min 0 0 0 5
2 after |closed |50-400 L/min ;100 0 0 2
pin (preferably
close 200-300)
3 - [closed |50-400 L/min |100-2000 0.5-3.0 L/|0 5- 1000
process (preferably (preferably min (preferably
200-300) 300-1500) 10 -60;
4spin  closed [50-400 L/min 500-2000 0 0 2-30
off {(preferably (preferably (preferably
200-300) 1000-1500) 5-10)
5 pre closed |10 L/min 100-1500 0 0 1
wafer (preferabiy
shift 300-500)
6 wafer jopen 10 L/min e.g. 0 0 0.1
shift 100/500/100
500/100/500
7 etching iclosed  |50-400 L/min |100-2000 0.5-3.0 L/i0 5-1000
process {preferably {preferably min (preferably
200-3003 300-1500) 10 -60)
8 rinsing |closed  [50-400 L/min }100-2000 0 0.5-3.0 5-060
(preferably (preferably L/min  |(preferably
200-300) 300-1500) 15-25)
9 spin [closed |50-400 L/min ]500-2000 0 0 5 - 60
dry (preferably (preferably (preferably
200-300) 1000-1500; 15-25)
10 open 50-400 L/min |0 0 0 5
unload (preferably
100-200)




10-60) 8 rinsing closed 50-400 L/m n (preferably 200-300) 100-2000

(preferably 300-1500) 0 0.5-3.0 Lhnin 5 - 60 (prefera - 25) 9spin dry
closed SYORGD/V#Hn (preferably 200:300) 500- 2000 (prg{;é}%%f{k}%%ﬁ 0-1500) 0
0 5-60 (preferably 15 - 25) 10 unl oad open 50-400 L/m n (preferably

100-200) 07 ‘ , . . i
[0035]  The wafer shift at step 6 is desirable because the wafer edge will be treated dif-

ferently at the pocket areas 49 and at the areas near the pins 56. In order to achieve a
more evenly processed wafer edge the wafer is preferably shifted by some degrees
with respect to the chuck. Depending on the direction of the rotation whether
clockwise or counter-clockwise the chuck speed will be reduced or increased for
example by a tenth of a second. Because of the moment of inertia of the tooth gear 73
the tooth gear will rotate some degrees relative to the chuck base body and thus the
pins will be opened. When the pins are open the wafer will rotate relative to the chuck
due to its moment of inertia. Thereafter the wafer is automatically secured by the pins
again, but at 2 somewhat twisted position.

[0036] Tt will therefore be understood that the ring profile depicted in Fig, 4 may be in-
terrupted by other structures such as the pins 56 and the pockets 49. The ring profile as
depicted in Fig. 4 nevertheless preferably extends over a majority of the circumference
of the upper surface of the chuck body, and furthermore preferably extends unin-
terrupted over multiple arcuate ranges spanning from 15° to 20¢ of the full 360° cir-
cumference of the upper surface of the chuck body.

[0037]  The foregoing description and the illustrative embodiments of the present invention
have been described in detail with respect {0 a particular embodiment. It should be un-
derstood, however, that the foregoing description of the present invention is exemplary
only, and that the scope of the present invention is fo be limited only to the claims as
properly construed.

[0038]  For chucks that support the wafer with a gas cushion, and/or for chucks securing the
wafer with the Bernoulli effect, the same gas medium used for supporting the wafer
and/or used to regulate the Bernoulli effect may be directed through the plurality of
edge-region annular nozzles according to the invention. For such chucks, each annular
nozzle is disposed peripheral to an area where the gas cushion is formed between the
chuck and the wafer.

0039]  Although the depicted embodiment provides that the same gas flow assists in
supporting the wafer and, additionally, is utilized to prevent treatment fluid from
reaching the wafer's edge surfaces according to the invention, it is not necessary that

the present invention be implemented on a chuck utilizing such a gas cushion.



D WD 2011/ 073840PCT/ 1B2010/ 055550 7 [0035] The wafer shift at step 6 is
desirabl e because the wafer edge wll be treated di f-PE%r M[lﬂ}/sq% t he
pocket VO G*¥hd at the areas negr the pins 56. In order to achieve a
nmore evenly processed wafer edge the wafer is preferably shifted by sone
degrees with respect to the chuck. Depending on the di rectfenlof the
rotati on whet her clockw se or couftkrbimiSockwi se the chuck speed w il be
reduced or jncreased 1;3%% ex nplle.fgg/ a %entp of ﬁ second. . Because of the
monent!CHEM 8tk i a of vicH APTHIGERT 2 $4TAR 8T £ SUPHAGeX RIS r ot at e some
degrees relative to théokdhuckpbasepdsty ambsttdm 4 fredquirmsnedidrienioolppened.
Wen the pins are OpeQfﬁf{gg;r:fé%ﬁstgﬁé;;ﬁ@%-éfli'suﬁ&%%&‘%gﬁﬁ%l%} é/aect%){e@té h&nehigk, due to

its monment of inertia. 't e wafer is gutonmatically secured by the
pins again, but at a SEWEHARPS EWCLPRAVOBERIGH 2 ITHA9BYFt will therefore be
under stood that the raRgopd ofpel pertitptat bethce pf Fig holdemmyitiveed outwinelhy upt ed by

other structures suchas {0118 A8, A0d. NELPOGKELS, E910 JhEC Lifig Profi e

as depicted in Fig. 47 neverthel era ex over a majority of
the circunference of fHetrypperticgie %@%ﬁlﬁ%ﬂféﬁﬁf@%‘i@@é@?? and furthernore

preferably extends unigmtemrtiphigdaveEomulpbtpheiphe@uat e ranges spanning from
15 to 20 of the full 360 circunfe enge of the upper sy face of the chuck
5 FON it hmET TSt

body. [0037] The f or egdi"H§= &S &P Bt 0 the T ST rative enbodi nents of

t he present inventi onajgassepbzennigasyt omeelidnaettaridingirastadegpler to a

particul ar embodi ment uerbds s3QMAnDEUR B RE POSheRMRYREs; shliat the foregoing

description of the pres,entagd n&entl OnPr%‘S' ex&n%nl %r%dggby and that the scope

of the present invent PoRYAEY GoB8 PFIRITEFUERTGP S *EPEHYSs proper |y

construed. [0038] For oclwwekity dftsaid fsepppdstcond etppafperiphardlsudagasnd gsihi on,

and/ or for chucks secyyl t ILE , i - . samne
HEARG A g%glp%(\%gl%&ig%f bs&bgﬁcgﬁ%a%ﬁeh on%]:‘tﬁ%l?ﬁd’el,tsglﬁ

gas nedi um used for supportin > r an r-used to reqgul ate e
Bernoul |i effect may B&agly @ét"éd’e’_flﬁ}ieéﬁdﬁffi‘“f‘?é’e&gtfr"&ﬁg‘i"?d B)fdlgﬁb‘bg%ééﬁwon
annu: ar nozzles agcor eigimgstaﬁjlieh@dlmze;latmpwmdlfor ?]uch chucks, each ?nnul gr
nozz S osed pe era ) 10 e, : c [ . or ne
bet vveg(ﬁfa{’ﬂgb@auck andﬂgfﬁfgev\l/% 8«%0?&?8&%@%% m@ﬁ"’gﬁ%ﬁ t ﬁ%gg‘éﬁ llgt% 23;9 el t?)Sdi ment
provi des that the sanforgaglefwabey ves srosessingnanslishrseinispig bokier weafserm and,

addi t! onally, is utilimged to prevent treatnment fluid fromreaching the

the prEsBRTOEvent | on BE T HBFEREHBY G aL ORULE REPTf GRS s
cushion. WO 2011/ 073@40RETAIBR O1QNCEESBYiMBeralidgiewf 2 Aulthgvieesifionedianeat i ng a
surface of a substratg;; GAMR! d.gi N efedd A8 A0 P RO ONN@S ahdl 88n
substrate in a predeterm ned ori entaf#ag' a first gper eri dheif\% surface
of said hol der adapt eRPSHSUEEPYHEAR ¢ @ﬁtﬁﬁ%piﬂaffeé‘pg & PSR sai d

hol der a first nozzl e part$ecodd doippeinyedly fhenaperphetaboefaof. sai d hol der

positioned &#'t war dl y o[g- i i ef gk ] f g&q adapt ed
to det@ﬁlén 9\n I;h a subsﬁea e&gégﬁ"t;‘?lg teod&!%@o%/’e s%ling ?%191 3%?% agge?}oand nozzl e;
wherein the first andheséedantrdupsagaghameppsaliedge of a substrate so as to prevent

vertically upward displacement of a substrate.

[Claim 0005] The device according to claim 1, wherein said recess is a first generally
cylindrical gap surrounding said
first nozzle and extending axially downwardly between said
first and second nozzles,

[Claim 0006] The device according to claim 5, wherein said second nozzle and said
inwardly facing peripheral surface are separated by a second generally
cylindrical gap defining a third annular nozzle, said second generally
cylindrical gap being wider than said first generally cylindrical gap and
extending axially downwardly to a depth shallower than that of said



surfaces are separated by a recess forned therebetween; a gas supply

confi gured to ovide an outwardly directed gas flow ,d f| rst and
second uPfkt @??‘ﬁ%heral surfaces; and an inwardly fag’%ﬁgﬁ%ﬁlﬁu Ahar al
surface of said holder positi oned outwardly of said first aidsedcond upper
per pheral surfaces a d confronti na% perl pheral edge of a substrate

posi tioned on said hol H%trgen‘%} DECHSREFI%EP aci ng peri pheral surface being
conf i guMeieh 0007¢li r ect ahgasvitd awostiig bripisdi, dveedond! noraldseopargéry. The
devi ce according to clgfeh, MIRLELMIRILEN 6hids? 1ANuABRA Bl 0T Singl e

waf er wet processing, ereln said IS pin chuck. The device
according to claim 1, PUStREr NYFHAYBERHGOAIpEH dﬁﬁ’é?"’éidl%%ﬁﬁa@sﬁlétf“ i ns
adapted to contact a gafdnplappaalpeﬁlﬁ}mmﬁﬁazesubstrate positioned on said

hol der, . sai ns ext ng_upwar.gdl \ S ?ﬂﬁ sitioned
out wari;ﬁ}%} @Ogial d fi Sﬁp%‘?gm@ldﬁl% adl(?ﬁ’[psluﬂr%]vl gre;h dﬁ a epgé@?%gpart
inwardly of said i nwaremfwﬂafwmgd pioil} PPk a#rt§fﬁaﬁ%fédewﬁéméw@éd alaﬂ?brdl ng

to claim3, wherein sged mmumg@n@gm@ﬁ}{wfg@da&a@gaple@da@ ﬁtﬂfat:@arengage a

peri pheral edge of a ubstrate SO. veni vertlcal
di spl acenent of a subg TREHLO 2FiTS © @V@%cugcf&sﬁlidr%’p?rep ogngId%Bfﬁ'a Wherei n said
r ecessjCildma00DPY st geney piokgss Eyltiendrs carfagapl ssubsoyadiongrisagd first nozzle

and extending axiallyg Qmm;é@ﬁQlibxa!a@ae/\@&@d&maédahst&n@ra@owmaiernozzl es. The
devi ce according to claim nozzl.e an i.nwardly

rein sai
faci ng peripheral sur fiaﬁ‘émérdéa%gﬁ%aﬁ?%ﬁf W”ﬁﬁ%‘fglﬁﬁlﬂnﬁéﬁg?‘ﬁ“f“?% Fher i cal

gap defining a third amdaf theonzdtete, daildlde conprigenefial inpecpdriphdrl cal gap
bei ng wi der than said sl AENLHAhIe GELEAME HERhoAAPa A LakARGLNG axially

downwardly to a depth sha I ower

2011/ 073840PCT/ 152010/99@5@5@ supkgee goqitipnep oupwarelyfere g firy veps msEPEdl  gap.
[C ai m 00071The devi C@m@(‘e@@ﬁ(ﬂjﬂéfgnﬁéﬂwﬁh&lemh&sua)tmae'ﬁeebzﬁti15@21& first and second
upper peripheral surf of sald holder .G r

respective cones each%}?ﬁl andgewg Qpeic?sefl |e(§ghleg %Ceglbel%ggefp%ﬁ?%ﬂs’gl d first
and second upper peri pfi@%%fbl@ﬁkﬁl%fé@éweé[m@imm@@&]l?rhe deV| ce according to

claim1, wherein sai dficsd@rxgwgrsu%é ;Rﬁﬁfoﬁédwtvﬁﬁi@ﬁoﬂtﬁeﬁgﬁ med on an upper
part of said hol der and said second k{glpa? %ﬁ %ﬁ aér surface and said
i nwardl y facing peri pA&t SO FRPEERFTD Y 1RET PHEEA gidly secured to
sai d upper part of saipdifietaliedge Jf Cleaiulst@®09] A process for treating a

surface of a substrat g,,he% ggﬂgms%ggeti@h@gg@hgﬁp@trate at a
predeterm ned di stance ove

di rectl ng gTegas fL}'OW agai nst a
peripheral region of A HERPRRTFYS £ Iig Sipepisd 8Y fe PRE9Subst rate, the
hol der corrprl sing a f iy jepipedralperfaqehenaldigur f ace defining with the
substr rst noz n s r itioned

gfayn@p Fhepl s%c&%agﬁoeggpi WAL AbsrSiL AGinRRS!

out war the firs per per| ace an ning wth the
substrate a second noﬂlzilPée eteﬁl@mﬁilﬁissfanﬁ%i’%’ééwhﬁbﬁéﬁSﬁé?ﬁl ﬁé‘ﬁg}msurfaces

bei ng SEDar ated by a k@eess émﬁ&de&mfeﬁw,m and an inwardly facing

perip face po tloned out ec er

per i pEé{a O@ﬁ]ﬁf aces aﬁh“ FERT? 8%‘%‘){(},1‘/3%%%%% D ‘rﬁgllem %ég%”}? \fﬁsﬂgﬂ%@t@ {rjate
wherein the gas flow i$lopasisdht renbifhtheiebsiaegbornide pedeuninez zl es and i s
then directed by the howardhyefark BchrRel bpherabiesyriace upwardly.

[Claim 0012] The process according to claim 11, wherein the flow rate is 50-400 L/
min.

[Claim 0013] The process according to claim 11, wherein the flow rate is 200-300 L/
min.

[Claim 0014} The process according to claim 9, wherein the holder is a spin chuck in

an apparatus for single wafer wet processing and wherein the substrate
is a semiconductor wafer.

[Claim 0015] The process according to claim 9, wherein the first upper peripheral



[ Cl ai m 0010] The process according to claim9, wherein the substrate is
confined at the predeterm ned di stance above the hol der by a series of pins
t hat engage a peripheral edge of the substrate. [C ai m0011] The process
according to claim 10, wherein the gas flowis supplied at a flow rate that
would [ift the substrate above the predeterm ned distance were it not
confined by the series of pins. [OaimO0012] The process aggopsidisng to claim
11, wherein the flowrate is 50-400,l/ mn [C aimO0013] The process
according to claim1l, wherein the Flow rate is 200-300 L/ nm [ aim

0014] The process according to claim9, wherein the holder is a spin chuck
in an apparatus for single wafer wet processing and wherein the substrate
is a sem conduct gf.piafiEfrmépdd el 15&‘[&11@6@1@&%d&5§@6&&d‘@)p%9 claimo,
wherein the first upper perlpheral 111. 10 surface is formed on an
upper part of theeﬂﬂd1eélﬂéﬁuréﬂ@daﬁ¢1@le$@l§@ﬁﬂ fﬂfppapera&mé%ﬁézp agfefrage and the

i nwardly facing ri r Jing rigidly secured to
t he upper part OB§€h§Q§%ﬁge(%L%ﬁﬁ?ﬁ%lﬁg&qﬁggqrﬁygﬂ%evice according to claim
8 for tCrationipjaAstig facesech aaieslubsctcma;h@ toAlziimngfoaceandi axgrio: glai m 16,
wherein the ring. 50"8;'565 openings to allow gripping pins (56) to
extend through ni f and above the upper plane of the chuck, and -pockets

(49) anelfRnoed anigy dberdriong ckom 1 Bakhasn edgencami@tes only gripper can
renove a substrate fron1the chuck or Iace a substrate onto_ the chuck. A

ring according to cPRENHELE W%Y%“?P”ﬁﬂﬂ%m? {39 e oHPH Beeeh rng Y 89 wher ei n

the lip forms a noazhe HetMwaen dMRe sHRRIHKAt e when being placed on the
chuck. ' ’
- pockets (49) are formed into the ring so that an edge-contact-only

gripper can remove a substrate from the chuck or place a substrate onto
the chuck.

[Claim 18] A ring according to claim 16 wherein the ring comprises a lip (37)
wherein the lip forms a nozzle between the substrate when being placed on

the chuck.,



