Descri pti on DEVI CE AND METHOD FOR LI QUI D TREATMENT OF
WAFER- SHAPED ARTI CLES [0001] The invention relates to
w@2een2ive4+ and a process for liquid treatnment OPCHEP2006/062412
defined area of the main surface of a wafer-shaped
article, especially a wafer. [0002] The reason for
treatnment of a defined section of a wafer-shaped
Desctiptidre, i.e. the section near the edge, especially of
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either an annular section near the edge, or exactly the area of the front
main surface (main surface on which the structures are located = device
side), in which there are no structures, i.e. the chip-free zone.

[0004] Another application is the cleaning of wafers. Here it can be necessary to
clean the wafer at least in the edge area of the main surface, but optionally
also in the area of its peripheral surface and/or the second main surface,
i.e. to remove particles and/or other contamination. This is done by wet
cleaning processes.

[0005] Another liquid treatment is the application of layers, for example galvanic
application of metals (electroplating). This can be done with or without
current, in the latter case it is called “Electroless Electroplating”.

[0006] The invention is directed to wet etching, wet cleaning or wet chemical

application of layers (summarized under the term liquid treatment). The



current, in the latter case it is called "El ectroless

El ectroplating”. [0006] The invention is directed to
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of layers (summarized under2the termliquid
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mask and the wafer's surface facing the mask. This is
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whi Cgogg Fciotb Sr%?)erly wet the wafer. This might happen if the wafer has a
hydrophobic surface (e.g. bare silicon, organic polymer) and a the liquid,
which is used to treat said surface, is a hydrophilic liquid (e.g. aqueous
solution).

[0011] Another problem occurs if a very small edge area shall be treated (e.g. 0.3
mm from the edge). In such a case a mask as described in
US6,435,200B1 may not be able to stop the liquid, which has been
wrapped around the wafer’s edge.

[0012] Itis the object of the invention to provide a device and a method to
overcome the abovementioned problems.

[0013] The invention meets the objects by providing a device for wet treating a

defined peripheral edge-region of a wafer-shaped article having a first



wr apped around the wafer's edge. [001 2] It is the
object of the invention to provide a device and a
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3] The invention neets the objects by providing a
device for wet treating a defined peripheral
edge-region of a wafer-shaped article having a
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article with respect to the support. This helps to
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bevelhan tﬂé%name er sto? trtwg wafer-shaped article, and an inner diameter d2
smaller than the diameter dw of the wafer-shaped article, and an annular
lip is formed in the surface of the ring. The annular lip is facing the same
direction as the first surface of the wafer-shaped article. This brings the
advantage to not only treat the article’s edge and bevel region but also to
treat the peripheral region of the articl’'s surface plane, which faces the
support.
[0021] Itis advantageous if the difference of dw and d2 is not more than 3 mm (dw
—d2 <3 mm).
[0022] In another embodiment said ring has an inner surface facing the edge
surface of wafer-shaped article when treated, wherein said inner surface

forms a gap between said inner surface and the edge surface of wafer-



treat the peripheral region of the articl's surface

pl ane, which faces the support. [0021] It is
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nore than 3 nmm (dw [ 0022] I4n anot her enbodi ment said

ring has an inner surface facing the edge surface of

waf er - shaped article when treated, wherein said inner
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havi tngatedf Toguidaithfeagas away from the edge of the wafer-shaped article,
gas guiding means are provided, e.g. a gap between the liquid guiding
member and the base body of the support.

[0028] Another aspect of the invention is a method for wet treatment of a defined
peripheral edge-region of a wafer-shaped article having a first surface
plane W1, a second surface plane W2 and an edge surface comprising

[0029] - holding the wafer-shaped article with a support

[0030] - dispensing liquid onto said first surface plane W1

[0031] - guiding said liquid around the edge surface of the wafer-shaped article
towards the second surface plane W2 with liquid guiding member and
thereby wetting said defined peripheral edge-region.

[0032] Preferably the liquid guiding member used in the method has the form of a

ring, wherein said ring has a lip that projects from the plane of symmetry M



pl ane WL, a second surface plane W2 and an edge

surface conprising [0029] - holding the wafer-shaped
W@ea0barE44M t h a support [0030] - di spensing | iPCi/EP2906/@62412

said first surface plane WS [0031] - guiding said

liquid around the edge surface of the wafer-shaped

article towards the second surface plane W2 with
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as follows. [0039] Fig. 1 shows a device 1 for wet

treah'ﬁysa defi ned peripheral edge-region of a wafer

T
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di spsimesen) arglican betrotatéd b lar&iveanméchamem (n@t shown) and thus
[ defi ne waf er face

ot acsuRpOrLCRR DRIl 5] Ctyik ADOUAJER SeIneuCk 4 iquid

ri ngdl%BéH&éH IsBHrshgdd ifl e RIMEperd liGLidBHES ffé f8Ffand upper
wafer surface, which is hereby defined as the wafer surface not facing the
chuck.

[0040] On the chuck 3 a ring-shaped liquid guiding member 10 is mounted and
held in a distance to the base body 31 of the chuck of about 2 mm with
distance sleeves 23. In order to have the liquid guiding member rigidly
mounted to the chuck 3 at least six distance sleeves are used over the
circumference of the liquid guiding ring 10. The liquid guiding ring is
mounted to the chuck by screws (not shown) or is welded or glued to the
chuck.

[0041] In other words the lip 11 projects from the plane of symmetry M between
the first surface plane W1 and the second surface plane W2 of the wafer-
shaped article with respect to the support. The liquid guiding means 10

thus circumferentially surrounds the edge of the wafer W.



held in a distance to the base body 3 1 of the chuck

of about 2 mmw th distance sleeves 23. In order to
whawe/1231é4 | i qui d gui di ng nenber rigidly nount eRCT/BP10h€062412

chuck 3 at |east six distance sleeves are used over

the circunference of the liquid guiding ring 10. The

liquid guiding ring is nounted to the chuck by screws
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t he “gzl_var dly facing inner surface 16 which faces the

second surface plane of the wafer W2. [0045] In the

[0045)vaindtihe Upaeardly facingrinser surtacel 86 draanageyepenngs Ngsaré Tormed

are {n()’chg‘?i%uid guiding ring in order to guide liquid, which has been guided
into the gap between the inwardly facing surface 13 and the wafer’s edge,
away from the wafer’s lower surface W2.

[0046] During operation the wafer is securely held by gripping members 26. Over
the circumference of the chuck there are at least three such gripping
members arranged. Preferably six gripping members are used. For picking
and placing the gripping members are moved radially outward for opening
— as indicated by arrow F. Each gripping member 26 is actuated by an
actuator 25 (eccentric pin), which is eccentrically mounted on a vertically
arranged shaft 24 with a gear wheel 22, which can be rotated (R1). The
gear wheel 22 is driven by a gear ring 21 which is mounted in the chuck 3

concentrically to the chuck 3. The gear ring is held in a normally closed



inthe liquid guiding ring in order to guide |liquid,
whi ch has been guided into the gap between the
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operation the wafer is securely held by gripping
menbers 26. Over the circunference of the chuck there
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onto the I ower surface W2 of the wafer. This protects
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when being placed onto the chuck. [0049] The gas flow
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)
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[00@1 fLigB}qﬂﬁé‘f’opggg f%gg% %&g@e%s%t S e Water (ﬁ\pﬁ sorce W1)ata

flow of 0.5 I/min. During the liquid supply the chuck is rotated at a speed of

60 rpm. Liquid flows radially outward supported by centrifugal force along
the liquid stream L1. At the lip 11 the liquid stream L1 is divided into two
liquid streams L2 and L3. Liquid stream L2 flows over the upper surface 12
of the liquid guiding ring 10 and liquid stream L3 is directed into the gap
between the inner surface 13 of the liquid guiding ring 10 and the edge of
the wafer W. Thereby the liquid wets and treats the wafer edge. At lower
liquid flow the whole liquid, which has been dispensed onto the first wafer
surface might be directed into the gap. The gap has a distance g between
the inwardly facing surface 13 and the edge surface of the wafer of g = 0.5

mm.



Gi ppi ng nenbers 26 are then closed to securely hold
the wafer and to allow rotating the wafer with the

W@ pionAzITeE k. [ 0052] Liquid is applied onto thePCpPR006/062412
surface of the wafer (first8 surface W) at a fl ow of
0.5 1/mn. During the liquid supply the chuck is
rotated at a speed of 60 rpm Liquid flows radially

[0053] whhel hquqdpieatajtheygam’thiromgmgralnagn operahgsug 7tbyeforming liquid
liquid strea

h
| s opediid Tus gt forca et i i igtd e Ghe btween
Str e ivardfaic Whnéh@uﬁé&eﬁe aHa VAl ﬁ\é'rafdPé V\Féi%nd treat the

liquid guiding ring 10 and liquid streamL3 is

di r elowed surfaoetoiﬁﬂw@wpfeme(se«smd suréadenVe). Exedsadiquid3 witich

the | 10 and d f t fer.,. .
w it perttainedtiro i oRedite 1 Sadl owBveh I S8k Ghiding i
At | pgeThd fi§d %édé&%b%uﬁh%@théﬂwnﬁ 1hé’\'§a§ lthrbagh #9€ Bap build

di spensed onto first wafer surface m

di r edp betwwothehlmtgégwdmgang@ﬂom ’faecﬂhvlcgnce g

10025 ¢ 368 stk At FlidheBanits 3eoifact By By F gt gne
| eavgasih fiqdidds rémeved by valNatsvd BR/md gﬁoobésby d. grg‘mn @rying,
liquid stream L4. Due to capillary forces the |iqui

i s dblgwing ﬁffwthﬁrygmafe@mmanﬁbvamnmogeﬂamaw@ombmatlon

| ovepelth BE8 A iner e ccond surt ace ve) - Excess
[00557UFid;. 3v8hioWs @rfdthert pleferfédenbddimeniisdscansmintdembaddiment as
may flow over the gas guiding lLip 15. The |liquid

| eaveROWREN Emgkﬁr@@m@pmqrﬁ 269@3@{333 slﬁptﬁggqpr{q@ igasder to
bui |
bt + o REIRERY Jedihg torbetbifld Jer. TelfarBPR (1S pressed

di spagainst thg modified fig 15acandisentelyteld beﬁ/vmn thedlp ti5a and the
renmoved by wel| known _dryi n% processes, sp

dr yi 9¢pPing M’ﬁ@e@fge%ﬁh‘# i Yo thegatore QQW%%Iseﬁlab!ﬂ“'d

tn'hteg\g/grc'ﬁ \%8%5198@6 ﬂ%é&ﬁbo ig %fcﬁ)g;e%ietw tg%e%?r‘rqhﬁl%'lé’ﬂunt by lip

enbotibardntthisasasd nitnogdrepargeoccimeven be ostitiedh i n Fig. 2.
Gi ppi ng nenbers 26a have a slanted surface in order
to apply downwardly directing force to the wafer. The
waf er is thus pressed against the nodified |lip 15a and
securely held between the lip 15a and the gri pping
menbers 26a. The lip 15a therefore serves as a seal

Li quid, which waps around the edge, is stopped by the
seal, which is built by lip



15a. In this case nitrogen purge can even be
omtted.Clains 1. Device for wet treating a defined

w@eespeienal edge-region of a wafer-shaped artiRBCEEP2006/062412

having a first surface plarfe W, a second surface
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Device according to claiml, wherein said ring has an
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Device according to claim 4, wherein the difference of dw and d: is not more
than 3 mm (dw — d2 < 3 mm).

Device according to claim 1, wherein said ring has an inner surface facing the
edge surface of wafer-shaped article when treated, wherein said inner surface
forms a gap between said inner surface and the edge surface of wafer-shaped
article with a gap distance g of not more than 2 mm (g £ 2 mm).

Device according to claim 6, wherein said inner surface facing the edge of the
wafer-shaped article when treated corresponds in form to the shape of the
edge surface of the wafer-shaped article so that a gap is formed between said
inner surface and the edge surface, which leads to a gap distance g in a range
over the gap of 0.8*g to 1.2*g.



i nner surface and the edge surface, which |leads to a
gap distance g in a range over the gap of 0.8*g to
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distance g is not nore than0l nm 9. Device according
to claim1, wherein the ring has a first ring part
facing the edge surface of the wafer-shaped article
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W2 of the wafer-shaped article. 10. Device according
t®™l aim 1 wherein said support is rotatable nounted
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edge-region of a wafershaped article having a firs
stotatingethel wafer-phaped adiale araunds ar axigpeneendicalattea surface
que surface conprising 12.1 hol di ng the waf er-shaped
FEMBe with a support 12.2 dispensing liquid onto
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guli,.dj nd thereby wetting said defined

p%}#'lg‘ghr\gpgﬂ%ggeéfregi on. 13. Method according to claim
12 1R eRy forr Wet diedtrhbAlofth Befitkd peripigral ed@s-rddién bparwater-

a ring, wherein said ring has a |I€ that projects from
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T é.%tdiisn;?er}sri]neg ﬁ’#u%’ %rngtci said first surface plane W1
12.3 guiding said liquid around the edge surface of the wafer-shaped article
towards the second surface plane W2 with liquid guiding member and thereby
wetting said defined peripheral edge-region.

13. Method according to claim 12 wherein said liquid guiding member has the form
of a ring, wherein said ring has a lip that projects from the plane of symmetry M
between the first surface plane and the second surface plane of the wafer-
shaped article with respect to the support.

14. Method according to claim 12 wherein the wafer is rotated by rotating the

support.



