Descri pti on DEVI CE AND METHOD FOR WET TREATI NG

PLATE- LI KE SUBSTRATES [0001] The invention relates to
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plate-like article substantially parallel to the
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into a first gap betwe _F plate and a
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[0005] An object of the invention is to improve process conditions in the above-mentioned
device.
[0006] The invention meets the objects by providing a device for wet treatment of plate-

like articles comprising:

- a first plate

- holding means for holding a single platedike article substantially parallel to said first
plate,

- first dispensing means for introducing liquid into a first gap between said first plate

and a platedike article when being treated,
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[0010] In a preferred embodiment the device further comprises at least one ultrasonic
transducer acoustically coupled to at least the silicon plate. To use the silicon plate for
coupling ultrasonic energy into the gap between said first plate and a platedike article
when being treated it can be avoided to use metal transducer plates or the silicon plate
is used to separate the metal transducer plate (coated or uncoated) from the gap.

[0011] Another embodiment further comprises rotating means for rotating said holding
means and said first plate relative to each other about an axis substantially per-

pendicular to said first plate. This is preferably carried out by providing rotating means

to rotate the platedike article.



transducer acoustically coupled to at |east the
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which does not face the silicon plate and thus both sides can be simultaneously treated

with ultrasonic energy.

[0018] The device may further comprise a second plate, which is substantially parallel to
said first plate, whereby the second liquid supply means introduce liquid into a gap
between the second plate and the platedike article when being treated.

[0019] If ultrasonic transducers are used the ultrasonic transducer can be directly attached
to the silicon plate or the ultrasonic transducer is indirectly coupled to the silicon plate

through a coupling medium, selected from the group consisting of solids and liquids.



onto the side of the plate-like article not facing the
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[0028] Fig. 3 shows a schematic cross sectional view of a third embodiment of the
invention during wet treating a wafer.

[0029] Fig. 4 shows a schematic cross sectional view of a fourth embodiment of the
invention during wet treating a wafer.

[0030] Fig. 5 shows a schematic cross sectional view of a fifth embodiment of the
invention during wet treating a wafer.

[0031] Fig. 6 shows a schematic cross sectional view of a sixth embodiment of the
invention during wet treating a wafer.

[0032] The first embodiment shown in Fig. 1 comprises an ultrasonic tank 10 holding a
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[0035] A chuck 2 with holding members 21 for securely holding a platedike article is
vertical movably mounted to the treatment tank 10 such that a platedike article W can
be immersed in the treatment liquid F, and such that the platedike article W can be
held substantially parallel to the liquid guiding plate 12 in a close distance to form a
gap G1 of 0.1 to Smm between the platedike article W and the liquid guiding plate 12.
The chuck 2 is designed as a spin-chuck so that it can be slowly rotated (5-60 RPM)
during ultrasonic treatment and can be spun at high velocity (up to 3000 RPM and
more) for drying purposes.

[0036] Treatment liquid can be introduced into the treatment tank through a first media



waves (see A. Tonozawa "The Vi sual Observation and the
Sinmul ation of Utrasonic Transm ssion through Silicon
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at Hawaii conference of thes El ectrochem cal Society
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silicon wafer Wis describ as fallows
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formng a gap G3 of about 2mm After the chuck is
| ofletostinaslost plavave qareyavhapfulzasonicsveves pas theliqud guidieg plate 12.
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fr t0ntREMedge to the center as indicated by
[0041] The second embodiment of the invention shown in Fig. 2 is based on the first em-

bodiment but with the following deviations. The liquid guiding plate 12 is connected to
the cylindrical sidewall of the treatment tank 3 by a concentric separating ring 14. The
separating ring 14 is inwardly sealed to the outer edge of the liquid guiding plate 12
and outwardly sealed to the side wall of the tank 3. The liquid guiding plate 12 and the
separating ring 14 together separate the tank 3 into an upper part and a lower part. The

first media supply M1 is connected to the lower part of the treatment tank 3 and upper



arrows and is supplied to the downward facing side of

the wafer Wthrough the hole 5 in the |iquid guiding
w@b@ra28b29 Thereafter the liquid fills the gapP@/ER20d7/053768

flows fromthe center to the edge of the wafer W The

quuid in gap G is accelerated by the rotating wafer

si pirt AlcohfeclediBlihd dhigal punp. [0039] When the liquid
evel L reaches a maxi mumvalue liquid is permanently

[0042b|r ai Nedivon (liiwithotgasi-viich isiigfigdgced Brpvgh it t wediug supply M1
supplb i&Srdd t@ﬁgwl\{gm'u?h taRncaHoIo5 b?ﬁiletli‘elugifa%ﬁ? 115}% P'F@eneven if the

liquid level at a selfected val ue. [0040
t hweter §é rsnc@rotai@izs. VGsh ﬁmaarnbx@lernerftlthft bqindmlewhl L idogsi gt have to be

uI &gn%%(ﬂgﬁ eéaﬁseist}ﬁ“e td?a?f*? % a4 :P%régle&gg b@%n%[h%ly\é(') ﬁmt £l?ﬁé1$giirhtroduced

or a cer a ce
s pirnmspedad sympligs MZl(hnRRMMZ thit baswoily dragmedr gy which is

' d th t | at. 1. th .
oou 3R LT SRR B CESPRALEN PLESE Lt M, o o
12bod|1f(ﬁjlellit|1juc ik sk ﬁﬂlldwli@ @viaionafArl mecrimediarediquid @lluaing plate is
11 an

! somitidet Rghig oy of Be Bt i SRRt PSS 3¢ and the

paﬁegoﬁmljmgqud gui di ng pl ate 12. Thereafter the
cleanlng7fl quid is displaced with rinsing |iqui

[00441 DI - h&gaBpgnt Tiidcanive atHshigest ipiy the Frgwab@nwlravgh st media

ﬁg/ RNdhardrdhdd ROMIRS crt meHAhnt Aol @adUPRIchRa ollthe
and In order to sugport the dr |n8bprocess spin

s perrpstanabel the sidewn o heyfpatreens tagik 31 GBS Rl fopdn fhe gap G4
Th§ 3&%@@@1 @Iﬁ@%{;ﬁ@@w {%mbél% sﬁc[(]—:v(ﬁrﬂl% Qide %&ﬁ%ﬁg&lé'sgie of the

‘base i Tst i ment but "W t
f otdg@x/\U ligsaley pargprsntrdveed fofhe t.tegmedt Inqpig laroweghithe sidicon

C° @8& 1£t8 ﬁﬁﬁdﬁ RIS lat hﬂ?@&f‘% s° g treatment
%(g ncenﬁ ? %‘h

ric sep
[0045 }; epail”hds fm@thranﬂ@dlhzﬂernt of thla\m\redhyn sl&azhenh Hig. 4 hédagudtrthe third em-

of t | ate.1 rdl o
CeHRufie N e B B BB SR B Rt i in
QUtrdhj’(’tgd ;hlrﬁdgel a]@:n&ﬁﬂoliehﬁlgmah@tds@gitcﬁﬂ pige 13, Elqgﬁltthﬁf flows from

se arate t

rt _and a
e e SRR BT DBl e G g v
Iowtrop@rﬂotaécetsmytreat ment tank 3 and upperpart is
connected to the drain. [0042] Medium (liquid or

[0046{yhi ¢ Ahg Efth gmbedimeatiot the STigAtiethehominyia Figrddp bﬁ%@ﬁ;&ﬁ@quh em-

t hyQtithent ﬁ’(ﬁ\fv‘*@x@r tieanbdue¥rstiBraaugh cbﬁ]?e@ ?d"tthE %soh&tb?plﬁteolf?) via a
the I'iquid guiding Elate even if the wafer Wis not

r otpling liqyidiChbetrire beirdsd dp aspuplingelate d i The wypling plasecgrries on
gofhe I?)‘ﬂg gl E%@&arﬁ@&tefsod aq-‘ﬁ 1? S%ﬁéﬁ‘%o Hﬁes gd'oﬂ'r&ogat(c‘)? 1aB>$13 on the

el ected bi g enough so |ntro uce
medthar gdp dlhe esuinggmale v 1&\@eelélnalb3efcemsd by that eramsdiekers 15 and

LORA3 LTy L CHABUEACIRN: R -HISJuBHED DR, DO bl (e
alurmnurn stamless steel), glass, ox1de ceramic (e.g. aluminum oxide), non-oxide
ceramic (e.g. silicon carbide), or crystal (e.g. sapphire, quartz).

[0047] The sixth embodiment of the invention shown in Fig. 6 is based on the fifth em-
bodiment; however, the coupling plate 18 is formed so that transducers 15 are arranged
parallel to the resonator plate 13. Alternatively the coupling plate 18 can be omitted
and the transducers are bonded directly onto the silicon resonator plate. Suitable
adhesives for bonding transducers to a coupling plate or to a silicon resonator plate are

organic resins (e.g. epoxy resins) or sinterable or vitrifiable inorganic materials (e.g.



bodi mnent but with the follow ng deviations. An
intermediate liquid guiding plate is omtted. Thus

W b@ra28689 only one single gap 4 between the pPel/EPiookas3768
article Wand the resonators plate 11. [0044] Treat nent
liquid can be introduced into the treatnent tank
thg@ggh a first nedia supply M and drained fromthe
treatnment tank through a drain D |ocated on the
opposite part of the sidewall of the treatnment tank 3.
Thus liquid flows in the gap 4 across the plate -1ike
article Wfromone side of the edge to the opposite
side of the edge. Utrasonic energy is introduced to
the treatnment liquid through the silicon resonator
plate 11 and applied to the plate-like article's
surface. [0045] The fourth enbodi nent of the invention
shown in Fig. 4 is based on the third em bodi nent;
however, the liquid, which is supplied fromthe first
medi a supply is in troduced through a central opening
6 in the resonator plate 13. Liquid thus flows from
the center to the edge of the plate-like article W
Wth this enbodinment liquid | evel control is not
necessary. [0046] The fifth enbodi nent of the
i nvention shown in Fig. 5 is based on the fourth em
bodi ment; however, transducers 15 are not coupled to
the resonator plate 13 via a coupling liquid C but are
bonded to a coupling plate 17. The coupling plate
carries on the one side the transducers 15 and is
bonded to the silicon resonator plate 13 on the other
side. The coupling plate 17 is specifically formed so
that transducers 15 and resonator plate 13 encl ose an
angl e of 25. The coupling plate is made of netal (e.g.
al umi num stainless steel), glass, oxide ceranic (e.qg.
al um num oxi de), non-oxide ceramc (e.g. silicon
carbide), or crystal (e.g. sapphire, quartz). [0047]
The sixth enbodi nent of the invention shown in Fig. 6
is based on the fifth em bodi ment; however, the
coupling plate 18 is formed so that transducers 15 are
arranged parallel to the resonator plate 13.
Alternatively the coupling plate 18 can be omtted and
the transducers are bonded directly onto the silicon
resonator plate. Suitable adhesives for bonding
transducers to a coupling plate or to a silicon
resonator plate are organic resins (e.g. epoxy resins)
or sinterable or verifiable inorganic naterials
(e.g.glass).C ains [0001] Device for wet treatnent of
plate-like articles conprising 1.1 a first plate



1.2 holding neans for holding a single plate-like
article substantially parallel to said first plate,

wa2@7fiz86se di spensi ng neans for introducing | ipCi/@Piont/as3768
a first gap between said fiost plate and a plate-Iike
article when being treated, wherein the first plate is
a silicon plate, which c ' of at least 99 w % of
silicon, the silicon pl a@bﬁﬁ:ﬁ in contact with the

1} reat nppg; MR SRl RL Gl ddGoffpikgh e 1S

000 {reat n%%f%goggﬁl ng ce fg)g%ré& to cogllrprﬁs furt her

conpri éilmgflrattplateast one ult rasonl c transducer
acoust C s
[0003] 1 B3l SRR R hO?d”%o o GRS Lelgg‘?:]’os%‘p“?g‘@ pigallel o
r ot at i sujd fiesapktd,or rotating said hol di ng neans and

ub. st baraii g furuitn KGR Fre TP B sai

[ 0004] ﬁi@epiacemnacaqqmduikg attitl@{)vﬁérﬂbéhng/\dﬁéﬂt@i n the silicon

plate i ngl e cryst e silicon [0005]
Devi ceV, Eereaﬂrtg? ﬁ&tp (@152 P ?é’r ch ﬁ%ﬂlﬂ%[@t least®9 wi% of
di spengiifih, M&oﬁgmé b&is inklonta@ewith eRardat st AqSidPRhn the
opemng]a which i s med 1n the silicon plate. [0006]

p

Devi cePladdiedirtige 9%k m 2 with a resonator plate,

[0002]’"hl ch DevieOHRLEHN B ddi Lfukthtf @YW H st tak RASHE @ltrasonic transducer
erein the first” di spensing neans conprises at | east

one | i epoueticallpshypleperitdepst thaisdion lafor med in the
[OOO3EI i cop &L}@L&Oﬁﬁ% s 1nf1frt:ﬂgr (!o%iﬂflﬂ'%q{)taﬁlg&gark or rotating said

al | ef arrange tot I con pla ormn
a secomidggplebstaMSmdtftret Mas oclatiar tophett ethaln@onh:en axis sub-

silicop, ol aﬁ%garipar%iwﬁl o S6 L dtofnhrgti%‘%oi s a part of the

treat nen supply 7] Device according
(00041 o cl aDavite mtmrchtgtonﬂmmplewhﬂglrﬂ the fiticoreplateris irade st $ington

pl at e. 0 vi ce according to claim1 further
conprlg‘{y 1915‘%’@28’?@ liquid supply means for supplying

[0005] i qui dD@ﬂb@add@ﬁht‘g tdﬁbkﬁifn It WRerpinahe fikdt KB pédsing @de@nd@imprises at
facing the first te. [.0009] Device accor ding to

cl ai m $3§ e H@PldéH V|0§FIH$ avlg%éﬁaﬂrtﬂ dphe Woerpl%tg

[0006pUD st Beﬁlb@hédﬁr(ﬁ?’ t@'cllaﬁ‘hl 1 QitB airékohhtosplafRl ¥hesh 1%&[1)%2%0 the ul-
the second Iqu| supply nmeans i n troduces i qui

into atf@%i’ﬁlcﬁ B’ Mliléf%fé@é RSl peBingriBeathePpPiATe ai lewsd one
2 ) SRR (R3S SMSE QAL
resonator plate is parallel arranged to the silicon plate thereby forming a second
gap between the resonator plate and the silicon plate, and the second gap is a part
of the treatment liquid supply path.
[0007] Device according to claim 1 wherein no opening is formed in the silicon plate.
[0008] Device according to claim 1 further comprising a second liquid supply mears for
supplying liquid onto the side of the plate-like article not facing the first plate.
[0009] Device according to claim 8 further comprising a second plate, which is sub-
stantially parallel to said first plate, whereby the second liquid supply means in
troduces liquid info a gap between the second plate and the plate-like article
when being treated.

[0010] Device according to claim 2 wherein the ultrasonic transducer is directly

attached to the silicon plate.



attached to the silicon plate.[001 1] Device according
to claim2 wherein the ultrasonic transducer is
wo pah7nesssd y coupl ed to the silicon plate throupti/ar2007/053768
coupling medium selected floomthe group consisting of
solids and liquids. [0012] Device according to claim
[001 1}11 whepgyiBe hiSrd MBI I8 TRHEER ths uRraSOHP trhRBudel fUinbirectly
Devi ce according to claim 1l wherein the
cou pI i efglpﬂqdqte it Hibeonzplatp daprgha ¢avpligamedum, silegted frag the group
| ess t {agispg (kgoﬁ@gnﬁg tdg ¢ i npedance of the
t reat nent I|qU|d fa(ﬁhDevice according to claim?2
[0012}vher ei Revike a@s:lotdl@tomleamt Irlawkateiodhe ¢aptiogmicdignt is atckepling liquid.
ilico ] oy
0013 e o7 Prlsfiaeitie ERybol UhERIREbRRtbEPaRIEEts S0y
50. | Oﬁﬂ;&]daﬂl@tbdxﬂfeﬁng legsethat b &atortenspeoificoinptéance kethe treatment
articlgsiéonprising: 1.1 holding a single plate-Ilike
article;} 1.2 bringing a first plate substantially
[0014par al | Bbviteoacatdngloalaml 3 Wheraint the hikradoc trasdodudd dogpled to the
liquid.jnto a first gap between said fjirst. plate and a
bl at e iR M KR i v aar e R HERRD RiencIo%e an

first tlﬁalrﬁ?aoﬁsi’to{:ﬂﬂ pl ate, which consists of at
| east 9 % of silicon, the silicon plate being in

[0015k ont acMetfodrox wgt (FsagReThehPlajer ks AtCIEHePBpisig: hod

accor di MGoldneCd @il Piaehi8lidle,ul trasonic energy is
applled to the%gjatellke article through the silicon

pl at e. 1 Edoimzipe sﬁ@@tea%}kbéﬁamqﬂg nagnlie] 9 sHdMagHkearticle he
pl at e-| kkg At glt] anlqo s d gfag%éttxve@h A8 e la{tQ Elfi)(f g glate like

relative to eac about axi s subst
per pendticlglvdrenthgirg iiedtefli r st pl at e.

wherein the first plate is a silicon plate, which comsists of at least 99 wt% of
silicon, the silicon plate being in contact with the treatment liquid.

[0016] Method according to claim 15 wherein ultrasonic energy is applied to the plate-
like article through the silicon plate.

[0017] Method according to claim 15 wherein the plate-like article and said first plate
are rotated relative to each other about an axis substantially perpendicular to said

first plate.



