WO 2006/125744 PCTIEP2006/062412 Description DEVICE AND
METHOD FOR LIQUID TREATMENT OF WAFER-SHAPED ARTICLES
[0001] The invention relates to a device and a process for liquid treatment

Al efinedarea of the main surface of a wafer-shaped artigtesespegiaty:2
a wafer. [0002] The reason for treatment of a defined section of a

wafer-shaped article, i.e. the section near the edge, especially of a wafer,
lﬁli" be {Jlescribed below. [0003] A wafer, for example a silicon wafer, can
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{ Qxample a coating of silicon dioxide, or carbon doped silicon
dioXieky (G ASIZT BHT Bk DR kIONHD) ¥ BEATMIENT. BorWAERIGHAPED
processes (when for example a ggie-|ay@icor a layer of poly-silicon
[&polycr%stalline silicon) is to be applied), as well as in order to avoid
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also optionally in the area of its peripheral surface and/or the second
main sifface. This takes place by etching processes, which can be
[0R0GR d Thairdgsatdahrestherg pfecdsiradasatiivet etehiajepsbepsdastitie, i.o.

can als0e SASANEHHPLIRKe ApelalIaF SYARR S BORRN NI BIR.

been electroplated, from certain areas of the main surface
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surface_gn W&?}ﬁ@ the s u%;ure are located = device S|deg, mgvh_lch there
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cleaningodd \agéerss Mh@ﬂmfmly&eﬁms(pqiydwstééhe gmé}:waﬂsrtatﬁe_mpiﬁed),
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peripheral surface and/or the second main surface, i-e. to remove

particle® BRI G RSISEBAEeAINGIBATTIR eiRal I9pshdt bradararea of the

processesin[ 0095l pathasdidricbkanimantiaihe anplisationsediayassciahd/or

example galvanig anplicalion of mefale (lecioplating) This can be g

can be divided mainly into dry etching processes and wet siching
processes. It can also be desirable to remove a metal (for example,
copper), which has been electroplated, from certain areas of the main
surface of the semiconductor substrate. In this case, this area can be
gither an annular seclion near the edge, or exactly the area of the front
main surface (main surface on which the structures are located = davice
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 fo
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 wat
cleaning processes.

[0005] Another liquid freatment 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 Eleciroplating”.

{0006] The invention is directed {o wet etching, wet cleaning or wet chemicai

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



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
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be treated is wetted with the treatmeht liquid and therefore the layer or
the impurities, which shall be removed, are removed. In another case a

layer is built up in hISS face ectio 007 During liguid trea t th
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an uncontrolled manner, US 4,9 7su a carrier (chuck) which
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with a gasm fotaieiNBSexHIMMIRLSURLDSS HEBREPINERIEastiBavRIeshaped
and the ?‘f ﬁz [0009] For selectively treating a peripheral defined region
Y

of a wafe ed article US6,435,200B1 discloses a device for liquid
[0e88hehe ofevedefitiedreatecot bawidfdeshepatiiagitie sesfaceiaib tof be treated

wafer, 'rh‘é{H'Eh&mﬁﬁw%gﬁﬁé@%%%sdﬁ?%ﬁ%ﬁ@é‘%%%@? chuck) which

wafer-shaped article, so that liqtid can be retainéd between the'mask

and th&Hé@#%ﬁ‘ﬁr%%%h@’Wéﬁ@ﬁdﬁﬁmﬁﬂ@%?‘ﬂaﬁmé‘fwﬂir*ébée treated,
[0010] wwhagdgwn@dmw@re RALdRsifed hauiden it degdiiensedior

onto the \g r's surface not facing the mask, first has to wrap around the
wafer's 38 éh BHA& the liquid can enter into the gap between the mask
WEGTheF v sielestbeifaredtigray nhephesit defired regavificfad walprethliepedt

the llauishelaassioh 9EoRRIN WRLIBEN A dovIlSdP iRt 38BERCH P 1 Blfhed
has a hydrophobic surface ée .g. bare silicon, orgg?é%go mer and a the
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area shall q:etztg atlﬁgo(%g(ween the mask and the defined area of the wafer-
shaped article by capillary forces.

[0010] Such a device, however, requires that liquid, which is dispensed onto the
wafer’s surface not facing the mask, first has {o wrap around the wafer's
edge so that the liquid can enter into the gap between the mask and the
wafer's surface facing the mask. This is specifically a problem if the liquid
does not properly 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 {reat said surface, is a hydrophilic liquid {(e.g. aqueous
solution).

[0011] Ancther 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] It is 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



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] It is the object of the invention to
povideadevice and a method to overcome the abovemengionedzeos/n62412
problems. [0013] The invention mee#s the objects by providing a device

for wet treating a defined peripheral edge-region of a wafer-shaped article
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comprisigyige@pmprigesipport for holding the wafer- shaped artlcle [0015] -
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of the wafer-shaped article not facing the support and [0016] - liquid
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article. This is possible even with liquid, which is not or badly wetling the
article' ssgaﬂeftéh?@%ia&sve%eeidﬁﬁémas@ejee@%mtﬁéepaﬁ@éewd
symmegjiyidih§enasderthadiist feadagapiage and the second surface
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lip that REPISCLS: ﬁp@ tﬂ@%ﬁt&@g%m W1 with respect to the
su%ort This lead to a better collectin pab| ity of the liquid guiding
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an |nner a'[gse;t)%r %the support. This helps to coliect liquid flowing over the first
surface plane of the wafer-shaped article.

[0019] In a preferred embodiment of the invention said ring has a lip that projects
from said first surface plane W1 with respect to the support. This lead to a
better coliecting capability of the liquid guiding member.

[0020] in an advantageous embodiment the ring has an outer diameter d4 greater
than the diameter dw of the wafer-shaped article, and an inner diameter dz
smalier 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 fo
freat the peripheral region of the articl’s surface piane, which faces the
support.

[0021] It is advantageous if the difference of dw and dz 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 freated, wherein said inner surface

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



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

Adyantagsyie not only treat the article's edge and bevel regipp{ed-abaRd 12
treat the peripheral region of the artigl's surface plane, which faces the

support. [0021] It is advantageous if the difference of dw and d2 is not
more than 3 mm (dw - d2 5 3 mm). [0022] In another embodiment said
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betwee g | aU{f and the edge surface, which leads to a gap
dis.tanc@a 6:% a'raﬁgte over the gap of 0.8*g to 1.2"g. [0024] Preferably the

[§apdistantasably the:gapdisiease tis nponsiadhas hAtther embodiment
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article and a second ring part facing the second surface plane W2 of the
wafer <THLIR Shibe WARE PR R1EiR ARGR Sarend DR age aeng the
periphesatoedisortdcis plsec Wigl sittieceaifdnskapkihariicidcFsapiessariicle
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perpendiénfaptiha waRicehgrataniclaatHeevpietand dieatedthe radial

REOBRI thBRYEHBEBRBLAIARANIIRE slipish ST WHIRRIRORRUREEH for rotating the
wafer-shaped arficie around an axis perpendicular to a surface plane. If
then the support is rotated the radial ouiward movement of dispensed
tiquid is further enhanced.

[0027] Advaniageously gas supply means are provided in the support in order o
direct gas onto the second surface of the wafer-shaped article when
treated. To guide the gas 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] Anocther aspect of the invention is a mathod 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, whearein said ring has a lip that projects from the plane of symmetry M



[0027] Advantageously gas supply means are provided in the support in
order to direct gas onto the second surface of the wafer-shaped article
when treated. To guide the gas away from the edge of the wafer-shaped

FHGR/ BRS;9UIding means are provided, e.g. a gap betweepdhg piguithera1s
guiding member and the base body#f the support. [0028] Another aspect

of the invention is a method for wet treatment of a defined peripheral
edge-region of a W%}‘er-sh ed article haying a first surface plane W1, a
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in the method has the form of a ring, wherein said ring has a lip that
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shows ?Gﬁ&ggmatic view of an embodiment of the invention [0037] Fig. 2
shows a cross sectional view of the detail D of Fig. 1 [0038] Referring to
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on which the wafer W can be securely held on its edge by gripping

elements 26 (Fig. 2). The support 3 is mounted on a rotary shaft (not
shown) and can be rotated by a drive mechanism (not shown) and thus
the support 1 can be called spin ¢chuck. Above the spin chuck a liquid
dispenser 2 is arranged in order to dispense liquid onto the first and upper
water 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 sleaves 23. In order {o have the liquid guiding member rigidly
mounted to the chuck 3 at least six distance sleaves 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 fo the support. The liquid guiding means 10
thus circumferentially surrounds the edge of the wafer W.



of a wafer W. The device | comprises a support 3 for holding the wafer W,
on which the wafer W can be securely held on its edge by gripping
elements 26 (Fig. 2). The support 3 is mounted on a rotary shaft (not
SheALd.gan be rotated by a drive mechanism (not showp)-g8ad-tHikgera12
the support 1 can be called spin chugk. Above the spin chuck a liquid
dispenser 2 is arranged in order to dispense liquid onto the first and upper
wafer surface, which is hereby defined as the wafer surface not facing the
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or glued to the chuck. [0041] In other words the li Ifg 11 projects from the
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shaped so that a gap is formed between the wafer W and the liquid
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chuck If the liquid guiding ring 10 is d nto two or more segments
diameter dwof the wafer W. The inner diameter d. defines the inner border

of the lower wafer surface W2 (facing the chuck) which shall be treated.

[0044] The inwardly facing surface 13 at its lower part becomes the upwardly
facing inner surface 16 which faces the second surface plane of the wafer
w2,

[0045] In the upwardly facing inner surface 16 drainage openings 17 are formed
in the liquid 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,

[00486] During operation the wafer is securely heid 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 (R+). 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



(preferably three segments), which can be radially moved with respect to
the chuck's rotational axis A, the diameter dL of the lip 11 can even be
selected smaller than the wafer's diameter dw. If such segments are used

e Yeiahean be gripped by inwardly facing projections of the-5aa38E 82412
[0043] The inner diameter d2 of the Iquid guiding ring 10 is smaller than

the diameter dw of the wafer W. The inner diameter d2 defines the inner
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can be rotated (R"). The gear wheel 22 is driven by a gear ring 21 which
is mourfBIPINeE Elick 3  concentrically to the chuck 3. The gear ring is
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25 moves the gripping member away from the wafer's edge. [0048
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vacuum gripper. Simultaneously nitrogen G1 is introduced through

openings 32 to generate a gas cushion, on which the wafer floats in a
defined distance to the upwardly facing inner surface 16, e.g. 0.2 mm.
Gripping members 26 are then closed fo securely hold the wafer and o
allow rotating the wafer with the spin-chuck.

[0052] Liquid is applied onto the upper surface of the wafer (first surface W1) at a
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 1.3 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

mnmnt.



apply gas G1 onto the lower surface W2 of the wafer. This protects the
part of the lower wafer surface, which shall not be treated with liquid from
receiving splashes, and holds a wafer in a defined distance to the chuck

hefpigmtheswafer gripped by the gripping members 26 when ?%iﬂﬁi’%@%&uz
onto the chuck. [0049] The gas flow &I, which flows towards the edge of

the wafer is guided away from the wafer's edge by gas guiding lip 15 and

leaves the chuck through the gap build up between the liquid guiding rlng
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between the inner surface 13 of the liquid guiding ring 10 and the edge of
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to capillary forces the liquid Is drawn into the gap between
gripping members 26a. The lip 15a there ore serves as a seal. Liquid,
which wraps around the edge, is stopped by the seal, which is built by lip

15a. In this case nitrogen purge can even be omitted.
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the upwardly facing inner surface 16 and will therefore wet and treat the
lower surface of the wafer (second surface W2). Excess liquid, which
cannot be drained through openings 17 may flow over the gas guiding li
15. The liquid leaves the chuck together with the gas through the gap
build up between the liquid guiding rina 10 and the chuck. [0054] The
treatment liquid thereafter is displaced by a rising liquid and the rinsing
gliltPis removed by well known drying processes, e.g. spin drying,
blowing off with drying gas (2-propanol vapor, nitrogen or a combination
thereof) or a combination thereof. [0055] Fig. 3 shows another preferred
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menabesielta/hye frstaniad s FReRIMAIde s8R cRPi SRV YRIFBWA2 and an

directi forcF to j[r?e wafer. The wafer is thus pressed against the

mo Iﬁ)u 5% B% Wﬂgﬁ/WHgﬁﬁéen the lip 15a and the gripping
members 26asTippdin ihatdijare:senies sdsepsealrtldryithewhishort

d the edge,,is st d by th [, which is byilt by lip 15a. |
this G HRfBy RN SerbTEe ERRTE WRTRE SMELEER S aRbo N waer-
Deviieafosdvettickabngta ddfjpetlifiaypimradietgesegiein tha gripping members
wafer-shaped ,article havi firs face plane W1, a second surface
plan%%gg i ‘aﬂ vecpgtt;gwar %@u{ar Vi gnég%ﬁjﬁsdes: 1.1 a support for

Ahd ah 5 S ge surface, the E7R
holding the Wafed siepatsrtictesdhe Kupfispe ceimpligetiab itastEioréest

gripping. members urely holding the wafer- shaped arficle on its .
e T MR S e e A BB B R
moveldenatienzbdfor thaéthegdandd (uitieliqpochdikgesitiquiteguiifiog member
dispensing liguid,onto said first surface plane W1 of the wafer-shaped
BB e R B ST R e
compfrigessafigoidoad tidingatesrabapan eutitel ttorthelsuppose fongusdirigeat plane
leas |l liqui r t fer-

o o A e I R R A RS SRR ARG ot s
the edge surface, wherein said liquid guiding member has the form of a

Ricsiip

ring,

wherein said ring has a liquid guiding lip that projects from the plane of
symmetry M between the first surface plane W1 and the second surface
pltane W2 of the wafer-shaped article with respect to the support, wherein

the diameter d_ of the liquid guiding lip is greater than the wafer-shaped

article's diameter dw.

2. Device according to claim 1, wherein the inwardly facing surface of the

guiding lip and the upper surface of the guiding lip include an acute angle.

3. Device according to claim 1, wherein said liquid guiding lip projects from

said first surface plane W1 with respect to the support.

4.  Device according fo claim 1, wherein said ring has an outer diameter d,

greater than the diameter d,, of the wafer-shaped article, and an inner
diameter d, smaller than the diameter d,, of the wafer-shaped article, and
an annular lip is formed in the surface of the ring facing the same direction

as the first surface of the wafer-shaped article.
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15 W2 of the wafer-shaped article facing the support thereby wetting at

least the edge surface, wherein said liquid guiding member has the form

of a ring, wherein said ring has a liquid guiding lip that projects from the MCSLLP
plane of symmetry M between the first surface plane W1 and the second

surface 20 plane W2 of the wafer-shapfed article with respect to the

support, wherein the diameter dL of the liquid guiding lip is greater than

 5the \RetdesRgeadingidreainernersintBaliteranesrafriy ondaimia not

whepgidhe dparaiv f(%virlgd?lgfgqﬁrgj'the guiding lip and the upper
surface of the guiding lip include an acute angle. 25 3. Device according
6to cIBIRYEOVATSRIAIRGIEP IRl Juiningreinejd ¢l grbas sadrer sufase facing

Plang,YWaWEN (RERECLIAN AR BYRBBED h R GBACOEARY QA L said inner

wherein said ring has an outer diameter d, greater than the diameter dw

of thefars Srajsed dARcketwseasaithinasneiesaiarghibme dasnsudace of
diamyphesdyM 48 dheavrRigreinfBeskarHrdea Al SOHLERBHIAR RS RMeE < 2

in the surface of the ring facing the same direction as the first surface o
the WiT¥r-shaped article. MCSLLP 10 5. Device according to claim 4,

7whemiithe sliferance el dhPo e isinela g tadtah sy [@WotdAdte than

mm). 6. Device according to claim 1, wherein said ring has an inner
surféc@fﬁcing the edge surface of wafer-shaped article when treated,

swhekdvisaia saedifyde Bspiornmareap thelviegmasid Mmaerisy fRieabmhg the
the edge surface of wafer-shaped article with a gap distance g of not more

tharPS9ene (G RCeOTR) VATt aP SE @itk AL AR e b hesnatldagipg the
distargpadssneaemdhan Bithd O/8idnevisparaetdiag to claim 1,
O e e et o
planmi&ingf tihe wafer-shaped ariicke around an axis perpendicular to a surface
plane.

10. Device according to claim 1 with gas supply means provided in the support
in order to direct gas onto the second surface plane W2 of the wafer-
shaped article when treated.

11. 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 comptrising
11.1  holding the wafer-shaped article on its edge with a support by
gripping members, wherein there are at least three such gripping members
arranged and for picking and placing the wafer-shaped article, and the
gripping members are moved radially outward for opening; and
11.2  dispensing liquid onto said first surface plane W1; characterized in
that the method further comprises 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, wherein said liquid guiding member has the form of a ring,
and said ring has a liquid guiding lip that projects from the plane of
symmetry M between the first surface plane W1 and the second surface



9. Device according to claim 1 wherein said support is rotatable mounted
for rotating the wafer-shaped article around an axis perpendicular to a
surface 15 plane. 10. Device according to claim 1 with gas supply means
provided in the support in order to direct gas onto the second surfacCSLLP
plane W2 of the wafer- shaped article Wthen treated. 11. Method for wet
treatment of a defined peripheral edge-region of a wafer- 20 shaped
articidanging afitbe svefeces bapes \atickessidbrid spetido tlermupy@rantherein
an eglae %?8&?’%?‘&‘:?&‘.&@%%% Qig‘% ;g?ef?e!fﬁﬁéﬂ‘%ﬂea% r9£lt1':£?>ed
edge with a supporLt y gripping members, wiierein there are at leas
thre@digtt el seneiendmbers arranged and for picking and placing the
19 afasiiaRed ARl RIS TIPS BRORISALR MAIRE IR of the
id first’surtace

outward for opening; and 11.2 dispensing liquid onto s
plan@WgnaHaraetb e dnRefifiacarittr Juities dorisieds gniasie angie.
1%@%@%@%3&@%%%@%@% WRISITRRREA ISP AR the
the second surface plane W2 with liquid guiding member and thereby
wetthHPBSfd defined peripheral 30 edge-region, wherein said liquid guiding
member has the form of a ring, and said ring has a liquid guiding lip that
projects from the plane of symmetry M between the first surface plane

W1 and the second surface MCSLLP 17? plane W2 of the wafer-shaped
article with respect to the support, wherein the diameter dL of the liquid
guiding lip is grater than the wafer-shaped article's diameter dw. 12.

Method according to claim 11, wherein the inwardly facing surface of the

5 guiding lip and the upper surface of the guiding lip include an acute

angle. 13. Method according to claim 11 wherein the wafer is rotated by
rotating the support.



