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Background Art

[0008] W0O2004/114372A1 discloses a megasonic cleaner wherein the plate-like

article is held between twa plates {one plate holds ultrasonic transducers),
the plate-like article and the transducer plate are rotated against each
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[oo%] Such liquid dispensing means can be selected from different
embodiments. If the solid element is a plate substantially parallel to the
plate-like article a liquid pipe with an opening close to the centre of the
plate-like article. Close to the centre in this respect means that the centre
of the opening is not more than 20 mm apart from the centre of the
plate-like article.

[0014] If the solid element is a rod or does not fully cover the plate-like article

liquid can be dispense to the plate-like article in a free-flow manner.



preserved by carefully dosing the anount of heat. As a
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[001 € distance adjusting means may comprise a linear motor, a spindle
driven by an electric motor (e.g. stepper motor, servo motor), a hydraulic
motor a pneumatic motor, hydraulic cylinder pneumatic cylinder and/or
piezo-electric motors or drives.

[0020] If parallelism between the plate-like article and a plate-like solid element or
a rod-like solid element is sufficient there is only one distance adjusting
means necessary.

[0021] If parallelism is not sufficient and shall thus be corrected — so that the
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[0024] Preferably the means for measuring the distance d2 comprise ultrasonic

measuring elements comprising an ultrasonic transducer for sending the

distance measuring signal (e.g. half wave, wave, sinus or rectangle shape

or a pulsed signal) and an ultrasonic detector for detecting the distance

measuring signal.

[0025] The ultrasonic transducer for sending the distance measuring signal can
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- - bﬂnglng a 4.0|Id elgm\ent which is connected to a transducer in close
proximity to a surface of a plate-like article so that a gap is formed
between the solid element and the plate-like article, the gap having a
distance d2 between 0.1 mm and 15 mm, wherein this gap is filled with a
liquid, and
- controlling the distance d2, by measuring the distance d2, comparing the
measured distance with a desired distance d0 and adjusting the distance
accordingly.

[0030] The gap can be filled by dispensing liquid for filling the gap between the
solid element and the plate-like article. Alternatively the gap results when
the plate-like article is immersed into a tank.

[0031] In one embodiment of the method the means for measuring the distance

d2 comprise optical measuring elements. Alternatively distance measuring

can be carried out with capacitive or inductive measuring means. If
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article with ultrasonic energy, wherein a gap is formed between the solid
element and the plate-like article, the gap having a distance d2 between
0.1 mm and 15 mm
- liquid dispensing means for introducing liquid into the gap between the
solid element and the plate-like article when being treated
- means for measuring ultrasonic waves comprising an ultrasonic detector.

[0038] The ultrasonic detector can be selected from piezoelectric transducers, or
hydrophones.
[0039] The means for measuring the ultrasonic waves can be elements for

distance measuring and/or ultrasonic imaging systems.
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[0089] | # 115d BERE&IuGYort @ﬁa@bﬁ&%ét'tﬂ%%tr%éht &l s@muhtﬂﬁe&?sq’y used for

having a di stance d2 between 0.1 nm and
i qudeltedtlsg)ermgrraj the datected signal ghthudd bg dlécjandcaliytfdtered.
nt, and t

et ]
100437 875 BistRgiment arh hiafofisrEe gt et f sy Clfbsaplis maging
to t&fst&*nas@chhﬂﬁﬁgérdahqieeuééd foh ftﬁlhﬁ]ornﬁ&gﬁ? e tregtment

wave- ngt is referred
t o asombbony dwmg thet treaforent of [h’mp)la}e rﬂfﬁeaapimarad/osfcrrmhecklng

r eat | ate-1ike antic
ot oo 1Bn & asSeRliv A e P BrRBR Y gupled to
a si g Hlinlaémeht ke article substantially parallel to
the plate, and di spensing neans for introducing |iquid
[004r oAnothier especipflike inventisaiiziaimetbod foraylraannicavet treatment of

pl ate-|ik r | e when.being treated. Such plate as
Phe Saidts TP asie SoHRTBIE: "The wihol e pl ate-|i ke

arti Cb#n%ﬁg @ndofidael@dkht, WIRER & corldectt ¥ & tBABHU&T ik Rfbse
plate-like article is covered the plate-shaped solid

el enpioxinigntdhe spiface bapadateflbeculicleeehet a gapds fermed
solid ele | so be el o ted prohe (i.e. rod
or shafieP g PN efbrierndhech plfebtruBlec s boo Favinds
conngigiide d@@@tﬂ]eelnfo Hindnlhd 05 haw waetéi@tmg@&pwghﬁéd with a
is used such plate-like articles are neant
liquid, and
- detecting ultrasonic waves.
[0045] The gap can be filled by dispensing liquid for filling the gap between the
solid element and the plate-like article. Alternatively the gap is filled when
the plate-like article is immersed into a tank.

[0046] In such a method for ultrasonic wet treatment the detecting ultrasonic



[0006] Such plate-like articles can be disc-Iike
articles such as sem conductor wafers, or conpact

wele@sa3srss wel | as pol ygonal articles such as fPCEI/EP2og54974

di splays or reticles. [000 Wenever herein the term
ultrasonic is used it shall be understood that

megasoni c i s included herein as being a specific form

of uwaves endarried eut abovvte thVlalzoniBamtgmtmdntArTﬂwls{ CavBE carried
Wo2004/ 1. 14372A1 di scl oses n| C ner wher ei

{ho. PGB0k FiBF Gope B R et 194 0 i gsp Ghg/or

Pl at fihehelactal r8aenl e ILANRANESp) the pl ate-1ike

artlc e and the transducer | at € e rotated agal nst

[00at hSubfe testingGoSp, \/Ntemoalrgiedtdutspr@ym tha &ctualgseatarent step can

good_cl ea%&@z ults sonetines damages to the

seni RoRAN \A IOWET RAWEEt r uct ures on the waf er

[0028F UAccdrathto théeér%foeﬂ Pnért dfsthé‘ﬂlétpd)@ fdr lﬂfraicﬂﬁc wet treatment
i nvention to provide an apparatus and ch

can the datectorg obuirasormd vavdsiié cammts&atrgnoe\t@ultrasomc wet
control | ed er to i treatnent results.

b s chreegmtetham e adrpe Pt (e Shrd Slernenkansh heapl ke
the thtllc%cl"ssnolt}’nl@cﬁ G\Nthqiq'ﬂlgd %l@%%rﬁé#ﬂ? dofe et fésﬂﬁ@'thé

wet treatment of a plate-like article, conprising: -

sol i elqlepmmm(thedumtuinemf the t@rsdamlﬁseweﬂ as the empemg:ouplmg

2 aalf e Sl AR L GR S1i1E RS 15 2Ll PHTRRL RS b delected

pI at Seﬁot&%é‘ééwﬁh%nt Hﬁﬁ]a@éﬁ tﬁ‘é‘\blaﬂ@ liRe GrhdI8 RS Be Y2 ated or before

between 0.1 mn and - liquid dispensing neans for

i nt rtmtmmgnbnqtmsds ||tatah>lltty1to gelpabisealgery. tdeargdhe glate-like
el ement  and the plate-like article when being treated

- me@M€'% or controlling the distance d2, the neans for
[0t Aet/érﬁtﬁgeélhkﬁy HS FRIISY FR T ASIOWRR BBEtrh&Ht is provided
neasuri ng the distance d2, neans for conparing the
nmeaswheteinliis detestion Dﬁuﬁraspeslcrwa\/e;ﬁ istcanded dot simdiltaneously

o SR o RSy SERER el P e 0155 28 368 grmen
the éﬁ@ﬂ“?éjHl%?é-hI(é’értHéeétﬂII@a \/tflthelldill At Phibiik a6 Srocess
with ultrasonic energy so that ultrasonic enefgy 1Is
t r ansonttaling dyd phecessimaniegdringe dhetehyaultigsome waves which are

| ate-1 i ticle th htttl d
Conntied (% BisduS upaingsinng s PERG RS acti el andror
and éd@tﬂéﬁé@%rﬁﬂte@&ﬁll% oPﬁoﬁJbﬁléeﬁaéiéﬁé@%"re Hetezgep! ed
to the soli | ement by a coupling ITquid. [0013] Such

[00508 uPtefellratqd))etta d@enmgf @IHasbre;cwav@@tls@sed don mioh teniegnt

enbodj ment s. ment. is a plate .
cubstIUAEPARIRPHELrS (31 Poet RETEIr aSurTe el whighjave been
|1 quESLIREDtBithd cRRANAREIY UG bf 188 8leaRirdPassiticers. Horlsbigh
plate-like article. Close to'the centre in this

r espeonitodagd is hat nedasseanto kavsf atshemﬁpelﬁras@nncssmoal (e.g.
nore_than 20 apart fro?the centr

pl at BUFPR &ALk RIS 1B e ePP'rtgh'éq%%%'B“péY Eﬁ‘@ﬁt’”lc gres are

rod @éte@t&ﬁaﬁ@?nd‘nﬁtbtéﬁ QNET hbhe bBERetitted Byané cRlafing
liquid can be dispense to the plate-like afticle in a

f r eetransiuoess Aed ttpemttezftected arrrda/os deﬂ@:ted oirdhe suﬁt@m Hléepending
platelrl]ke art;éc] Ifr. [ r ?r gkthegl n% r n
di spRR&IRTNY 83?%8@%%&9 #0ptrad CiFpgngProcess ca

i nt opé Bg; Js%ma@@lﬁﬁ;egkléfdﬂa)[ﬂdrﬁﬁtl&ﬂlp bet ween the solid
el enent and the plate-like article

[0051] Advantageously the distance d2 is changed until the monitored ultrasonic

power becomes as low as possible. Therefore PRE can be maximised,

without increasing the power of the ultrasonic generated, which feeds the



is filled. [0016] The desired distance dO typically
woul d be a distance to a plate-like article, at which
w@aoosigd7es r enoval - efficiency (PRE) is at the hPQhEB1008/054974
possi ble | evel and at the sane tinme | ow danages (e.qg.
breaking a electrical line/connection ) or better no
damages occur. Such desired distance dO m ght be |/2,
I¢Iéankmg tednstiucélmnever, dO depends on nmany different

.Eﬁbamat r{gﬁ"u(:h as nmat rlaj of plate-like article,
Brig{,Peserirtion %ﬁesd'ﬂt @WINGRe article, inpedance of
i di~el t
100521 FigP 1 FER-soctidify ¢ gfdge“t'%‘ﬁ’%‘f' SE IR o AnZioeforys
confag:mdmlgdn tlaaa:h\@ngoneéhl plfFEge2) i ke article. [0017]
t re de endi ng. on .t he .syst em nd n_the desired
10054  BEL Bk e Soctiis! SsBovia g Shrerhadnieat 8t b pgparatis
arti [ tyyon (Dd = d2 - dO is
det e?%&rqgggqégﬁggqo@gwﬂglﬁmg Qost ance d2 the actual
[00D4$t Bige 8 dedaileshsiawenf,sebtion 1 safigullat ed and i f t he
iation i hj r.than desir h dlSt els
1003RY e b it 0Pl O vigw RRsS BN 61 4 SRl TRV e
di st %ﬁﬁ?érﬁemst&'dbéﬂ?ﬁ %ﬁbﬂ@&ré ad\gRal sHNdhFRRRERIderdBind
loop is Typically carried out by a conputer or a
contdeﬂebhmg trahsdicars. wel | known. The control ling neans
O,. C uter) receiyves.the_nea ure di st e .
(0dsPy nics 8 e Sarieb oL e S B0 aieron Lie-iEBO Bt hegern
Si gnfdid id Qi@.ééﬁsé’éf bﬁtﬁé‘%f@rﬂn%oﬂl?’é’é pbws a plate-like
article such as sem conductor wafers can be treated
[005€] gFige Beahbdyoasssemgoaakmde gy ohac hlteatipe iem asiimantiwherein
per manent |y r|o nitored a
bl [ ctelfroeBE sl ing st oo s crih iRy ales ispyshat
BeWBBeWCQﬁWP'G@ttﬁe'IhV@rﬂbnﬂmOr a spindle driven by
an electric st epper notor, servo notor), a
[0CD3tir bigl. |1thgat20ernoqugn3La|r@w e w&bﬁmtmhpmmarawscyacw%m to the
pneungtic, C der.and/ o oelectrlc tqrs or
G veesebdapton. QR eeRl iR iEE Pk PhibE fnte
arti Gﬂ)@nlﬁQQZ% Hblﬁiﬁshéﬁf%é’c@fr Byit §V§ﬂkapfoté‘tldr€>§mb'ﬁk%
solid elenment is sufficient there is only one distance
adj usountechddeshaliovessait ot¢ro@ppridels paiaadr &8, issotors8r and a
ficient a thus. pe.corrected - so that

e fdlon farsfiao ek 20 Hedt said BS ot Tan - Shor 6

[OdS@?nTﬁé‘%\ﬂ’érsélﬁﬁéﬁth@q‘ld'léw SHEFNBRRF0|AES tROUARLUAE RBHEal dbening
the solid element is a plate distance neasuri ng neans

adv aoft tdmge‘matsrlnyunmgapiaésa%la@dsmcgneecteﬂéo atfivet plate dhce

bet ween t he pl artic so| i | enent

can- 1e ProdByfudo 5a LSk shat Rpohid FRLPBlR S1Ba8 i Rgere of 2
poi ngifculdt @k EABtNe eBRtrEl SHRACS tREinsRbW S affE®§oes through the
corresponds to each neasuring point. Alternatively one

di st eergee aﬁﬁh@mlahe@héfmflrstph@te)m depad o atguppargytievice (spin

dj ust i ded. E I j ust i :
reanchiiy. WRER TR R sicncel iy gl ST bbRG ins3s.
eachgfch bid%%@éieseéc?ed’ﬂﬁﬁallﬁ)@ﬁ@\%tﬂtrﬁ@u@ﬁ att8othngeapl(AdEshown)

and wherein the two tilti ngbam s are not parall eI to

eac he gt herdespob)@ct]n UE4P037 s61Alteradiareepin mevemeadmeckanisms

comPideBrafed ¢ USRI Unat e BOradeR figbodiment
pl at @omhge%wpqﬂm@ Aaty#nétwéusehuydh@eeﬁﬁ@baﬁ% &ed, of which only
neasured on at | east different neasuri ng pOI nt S.
Cons@@@@m isyecgentrically mqmbiﬁiim%pw@lmemm«@g the wafer. If other
preferre

adj ungag ,@f ﬂ'@lngc}%ég%falﬂgﬁ?grte & t'h% n%m%grtc%rﬁcbe reduced to two

with one moving element. The first plate 31 is facing downward thus the



adjusting neans is a distance adjusting neans or an

angl e adjusting neans. [0023] In one enbodi nent of the
wWa@ppansges the nmeans for neasuring the di st ancRCTEP2008/054974

conprise optical distance nmeasuring elenments. Such

optical distance neasuring elenents may conprise | aser

di stance neasuring elenents. In this case light may be

e t pied 3o ane rzrme@tmgudenwmwkyrfor boldtrtgambe/dafeow bederneath the

surfac O|Id el nt faci t he
ot BREpBle Bl ot MRy G Parasd PRana Fotpling TighgriSping device
det e I; t
Pref %O*P@“"ﬁ@%%ﬁ B HEARROU R Vb blef o BeLRB through a
el enmatgsem ewitolh) td)\esmafeblsrfyld\m mfosmlhrﬁeetsbetﬁ/vaelmdwo fluid
surface .of the solid elenent facing the plate-Ilike
arti Y2UOM% ot her words neither the enitting nor the

[Odéﬁg eAtéeBSnS oSis $héli He@b@lo‘%\?én@%ubfﬂa‘ﬁﬁéllyf bé’r%‘lléh% sald first

face plane nore than 0.2 mm [0024] Pref'erably

neanglateoB1 n‘érafsaem'rgi plate A2 soarbe stape ofrprairselar dISk and the

! r anSeTE R o bl f REA atamech i P agnbegiiane Second
(e. gplahabd. @@lﬂesecWﬁM%Iaté'IﬁJl% ReuFREERNSIES TRARTIEY bRan

pul sed signal) and an ultrasonic detector for
det eavnuigr idied dobectoc 0 nebish rmmga@og]ead:alle[d&ﬂ%]oomha)r

uItra oni ¢ tr.ansdu f sendi t di stapce . o

eacoRPAS i BPPSia B ShREEaRE SIS S at against the liuid
det egd|iceorivith dh T-AREReBPADHShBWNT bBfH sec-B'r‘)@ plate 32 is part of
ultrasoni c transducer for treating the plate-Ili1ke

art i tediquid boligatorad briliquisheolpgtqrtaceatriseg an ammdar:@mc)t 14 for

et cerlectnoia0e Sis BT e iy Ve CrgeMont and the
{ reaiduig d BRNTAEROUEIS aHIRRNTRY (BERbAE) hos RIIEAGM of the

signal the ultrasonic treatnent frequency nust be
over ampyeaddibst . ﬁ@lesJWIdscglim:Itor fuftheheompeisgs ag annular gas
transdycer is u,?fd for detec d st

measth U0y 7gifal 2 CHECEE: BYe Baﬁ%u ¢ BRRMGedue dhfor receiving

t r eahABRnt gaaHAURR d€ﬁ§|anfrd?ﬁ m?‘é?'tr'etatmanp"m%rmﬁé’r diameter of
filter the detecting signal. [0026] In one enbodi nent

t he et wmzaﬁmact ofrthadiquiskeoliestor @as wniyhgomawhdt ergerdban the

.t d f f t t of .th
or at utet RESctRr of LTFEb85]e 37 sathebiB Lonicn ¢ insertec
ul t r de@tHeClicflRd eehedtor I%bviﬂi@aaséﬁéd?ﬁfefré“@tléi'gép%if@e1 L%.0 mm. The
si mul taneously the ultrasonic transduce or sending

t he dagshaltbe mmnm@fstpgaﬁaall the[ woelslageinsithe sanbient during

T e LA bfa ARy [T LA TS It plate 31 and
det emeammeowé&@r 108uRg £1d At BERO belngaroRade: | i ke

article versus a plate-like solid el enent can be
[006dhi Tbe dduid[adigetior ARds kennecipdde acfecond mewrding pate 43.alhe

ot e gmBHniiR BRE 4355 ropfEER I et Bifine e 1 via
IS CRIRg fh&thst 45 aTHe iFRg Hekins! é}e%pélﬁerﬁfg»‘érﬂbél}’pdsﬁl@ of the
surface of a plate-like article so that a

f or nivd euUnEea plaies éélan@l 43 mﬂsm@htq’aleerp?fetﬁesecmd mounting

and 180D RRQTRAICY I Begapen e ok v e [t S means
and 45 e bbR! tol IftardRwlr ShERRe nint m&wtdg@tﬁérwh the
di stance d2, conparing the measured distance with a

desi $Ridl ctiusk saTWrisMathe gipping Megns S andstherfiret plate 31. If the
accoﬁrsk r’r%l%tlng plate 41 is connected to the machine frame the lifting means

45 are able to lift and lower the second mounting plate 43 together with the



[0030] The gap can be filled by dispensing liquid for
filling the gap between the solid el enment and the
w@k@sa3d’eke article. Alternatively the gap reseCT/BPXWO&054974
the plate-like article is itnmersed into a tank. [0031]
I n one enbodi rent of the nethod the neans for
measuring the distance d2 conprise optical neasuring
el enmuld colddter hatinddhg sdcendplade BBafhe NBmoaamdyement is
carrj eda?%c; with cgpacitive or inductive neasuring
mean§919ate BY ZHOY feasur | ng is carried out before
c r
O PR TS) ElE Hney puctras e e BT, 42 between
di stmmamzwmlpte -blee alttlcfeasamldl tberseasnd |phije Slereemives changed at

8?2‘3 & OhtsEEulhait oS i TR INNEG W RogiRe edbat pite o2 are
for ﬁm.asnﬂm?tqhéﬁmsﬁcé@ﬁ%%'brégcrﬁar@%@l in or@&38lhdv the

thls met hod th trasoni c transducer for neasuring
t he distreecl atalspomis witidioube gesined rarges arseqglientlydte three

e A A oS B GHULREELBE O o
not &g e3ARy FedRs duofds @ &ﬁ’éré’fﬁtfurﬁét%%%m?ﬁé firdt furl%ilon is for

plate-like article. [0034] The ultrasonic detector for
measliffingdhe wafefifeiratie transdlicaandatesid/incadebplachdéhe wafer into

measard bk gRaM Ao the 25Pptatden e it S Efiction the iting
tr eafERAL <Phl tb@%a@a%kfoﬂ éH%gﬂ{d el @istanel %ﬂw@én hi2whfer and

three ultrasonic transducers for neasuring the

di stﬂi\&dmmcbepbﬁ@by@éteast\,ﬁmm The se@ind fuinttian pf titedlifting

[ d h I t i di th .

Ut RegRR s IadinSt e R BEe bt R wBf e o thd Rahslfyqerpiate in

shal brdee té heaé &tk d{spé?%@]di at Al Bblﬁfse\f\/rtﬁlﬂ tRERRLI-BB MAng. For this

the nethod the neans for controlling the distance
furt mrwnrpcil@etfm lfting metdnsrshad. g, capapheiteadjusbihe distance

Aot WP A2l a1 TS dnd Rt Raciat b Sty 1 ot least

ul tras@ur rﬁ’ﬁﬁtAbﬂSr%%hH%n&rl\ng fBr Ebéﬁ ﬁftlh%'?ﬁea?‘r'ié hd I@near motors,
conprises: - a solid elenment connected to a transducer

for spisalesnyth sleppeameltriskpnewmatt Btwor & combinatiom of such
ene:@y wherein a gap is forned between the solid
el en®Nf®Sand t he plate-like article, the gap having a
[OO@SBft A6 all &%I%l@v%rﬁﬁﬁdgaélén%tm (clebhfty t?'ansducers) are
di Spensi ng ‘'means for introducing liquid into the gap
bet vxeféaphadetosibeus@cen@@m’ie 32rid a ¢avityliathes plake 33 ani tbeeside

wh b

e eRBBTHPRSRLS the TPT PRl A R PR B A P A Ehled to the
ul t r SsUHCpIHRE ST ITHe GiBRatRR Semated ot affaRbed Wb@/@é)f fcC
transducers, or hydrophones. [0039] The neans for

rreaswba’ﬁ@nllaib’ totally @ouei thewshele diametss oftherpatt of the second

di stance ring and/ or .ultrasoni ina in o

Syt BHE PRBIHT TREETaITEs Hedt! 4 it Wet r gyt or vibrating elements
si mul tbpgeprsddyalPEvdritRe seahad Brrs. Ti10s w%‘rétf@s@lém‘en\@ﬂ are
treatment of the plate-like article or may not be the

sanetypicatly girzoelentri¢ transducemeat ment of the plate-like

' I . [0041] | f
o} Aufpbehitbes BefietbritefPefane Bhasie iodhgsecond
m)nl %I@Eé %&N&ét@&ori@hs&%&rtd@ﬂeﬁkﬁo%é E@éCPiﬂlr@ Ma¥RS 45. The
have been coupled into the cleanin iquid b

y
the @Igeameﬁgchedah’ystda\@cﬁm’c@ctomnsdmern@nw formglcmlaﬁm the
?gt gcri] S a%sc:%abe\fwtegn rt]F?é/ Waferant fhfeI scec%lntdrp?atenh is ?ee%n mko a

controller (computer) for separately controlling the lifting means.



pul sed signal) applied to the cleaning liquid. The
power nonitoring systemsinply detects and nonitors
wa@kdosa3ssed c, waves whi ch have been refl ect ed aPCI/EP2008/054974
defl ected by the system Th2 nonitoring can be done by
a controller (e.g. conputer), which for instance nmay
automatically adjust a paraneter (e.g. distance d2 or
[00&i5] rﬁbedlatawmeasomn@amaéisqyrsyldemw tberitansidueer 4.dhis a
t hus st the distan ven W t hout
oas0 B0 SietaL oYY 60 e fSR A Sa SRNR dhely s
moni ng a?@e%SQQJrllﬁ@ §I§n§| Gfshé 8an§ beiie thé gﬁfb%bnlcfcléé‘ﬁng
transducer ftor ultraSonic wet treatnent
si nuprtca:aemssﬂ;tyrtad@@ thet theedistencegl2ds sallrgady withén the desired

det ect ed naI I ectronjcally filter
04GR AT s D Al raTie st sates By damages to
part th%fstﬂretwegr@ﬁmwafemh BE (FESRBY G akivRgs can

be used for full nonitoring the treatnment conditions
duri pqtmleerameMeery careberepreducibly ashiéxadde and/ or

ool EaFSTCsy tainR oiBndl e BhOTRENER(ing TR duk S
[ 0044}aARRY, BEbwas BRPENSES & h5.‘5‘aﬂt£k§’rf°e'3)tt'o‘%!%c’oﬁd ﬁ‘)lé’f@tﬂ%é Bbens to

ultrasonic wet treatnent of a pla i ke article

c onpthiesiongn bet\/\tﬁenrfgsh@ndasemndjpleteaﬁ’ﬁeﬁZ W lolweir slispenser 6 is
connected to.a transduger in.close FOXI

oSS 1S akbaNSs Bafer Il 65 Riarol the bW side of a

for nwﬁfé?%wswvﬂﬁth%%ddﬂezlb%meén %@sé&ﬁwoobl%aeaﬁd Hﬁa wafer W,
article, the gap having a distance d2 between 0.1

and this nwplahéreeulﬁrasbns wrNnes gerfaralegldoywibratingl elqmems 4 to the

o el Th e Belniar IRt folS Reenear & b skt prdRe rBlonal axis

bet wrgg én%%lesgblb(#at?ﬁg?%merﬁ%@ (;j“&rr@hgf’éc?rﬂ ¢1kSe ﬁFd)dert? to the
Al'ternatively the gap is f when t he pl ate-|

ar t i whters sentreef keslall atetasaofttha kvafgi00wg|bd reashed ba uItrasonlc

met hod f | t .t t t he d t
T SEurs TR oy el g it £ ated YOS il Eakt Vilve (pat

L r eaguammh)y, W-H‘Erﬁlsqéﬁhélec&rﬁ{é'dt@djtd)é‘ttIei%ttcmélﬁqdld qHLFte éhd to at
the gap, With a specific test-liquid in the gap and/or

wi t hlealeore gaalsourasailinerafore diffeteritiquits (geanirngoagerits) and

ot Rl B 8 . el ik SMaRlA aabes T por
poweya|vé ABbe ACEREHHE Bf Eﬁg@“@oléﬁ&@d)a‘l%’sﬁ. of the
met hod for ‘ultrasonic wet treatnment the detecting of

[00871 r Ao nippendizpense systen eamplisepivvacoardally anrargad tibes 21

tt wh t bet t lid el
and #HE2pER g ReuaPEE B IRE SHBf %A b Bufr et anc
Thi sohéniRg itdBid tobrslBREVEEN filseahd REchHhE® pRAYIBAMBAL THE fither tube
function of the transducers as well as the proper

coup®1 igfor digpeesing liqvid peddne )spaqmbe@\feﬂnemdelf tbes2 band outer

danage 6 or Seaeried Bt poin WBs3i. pRarE Tl Raoantper wit

the W&Wéhéf@é@sm trﬂro’éﬂ@bb'lh}ﬁldt@ tAetikddr thh&83H 4 Rg@d rotary
clean) the plate-like article. [0049] Advantageously

t he mrr&ﬂﬂlomﬁlsmrowdednGesveefeetdrleéhe@nacez bepragr dhedubes 21

wh ' d f ul d
out S aPBrUEhe Yoar At SR TRPRLon ¢ wet ¢ r oat ment

[0088¢ NAL Ran FRPs &8 wqag sg@etéwkluédv Bi @mreigt 1phe tFasducer 4 used for

plate-like article I's fil quid. This is
mer etlganiog the safesisalsr the ultrﬁgommlgnai@e@tilngmiem@nt agd

Ther{er Xscyulcterr %iolgltﬁ:e ‘d‘ﬁr‘é%%m‘éhslué:rﬁ‘al cfe?ectlng element. The detecting

transducer 82 detects the echo reflected from each boundary layer.



used for ultrasonic treatnment of the plate-Ilike

article are detected and/or additionally emtted
w@eoiosass7es non- pul sed signals are detected. [ OBGOEP2008/054974

Preferably the detection oft3ul trasonic waves is used

for nonitoring ultrasonic power i.e. the power of the

ul trasoni ¢ waves, which have been coupled into the

cl ea@ongewemiydwdcbyonimmeod|etancegi2tofahsdacemd;gaEcGQ beiween the

o S et it el Gemsn ctros qateS S5 B8 Wajes Hcan be
c| eapioR Hichis Y r{?ﬂ%tawcbrcﬂs&”th‘é YRR B RELA plae

and noni t or ed, ave been emtte t he cl eanin
t r anstiaodrtee au*aﬂett Werl hmwmme:taraﬂmemrbedﬂddef@r &ebting thee

system on noni t or ed, ul trasoni.c

o aRRAPLRER I Patatin SRS QE Sbe & Al BEeg for
mnuﬂdnnoﬁﬁ@iéﬁa C%Hherrﬁ 68 bldeeds0051] Advant ageously
the distance d2 is changed until the nonitored

(00619 r b‘samatterp\aw;ee rrhmteoﬂnesdeiecting/\tra:ssqumss B2 are alser ufeuk @s
PRE can Ig EH <? Wi t hout increasing the power of
t he tOPRLEIY QQBJ@H% UGEEst, which feeds t hecl eani ng
Mdd’ég@ﬁfé#'Gﬁfrgmg%u?tfhe%%ﬁﬁdﬂ' on of Figures in the

Wi ngs Fig. 1 cross-sectional side view of an
[OOQ@boBaa@bn @fetahwamjﬂrnaﬂ:ug Jelteyndiiveymodeshod canyag duirihe

- Fi 053] Eig. ,2 - ti | id
Ui evintntor arpiabees ToF i 43 dbar at e accordi ng to the
[OO?ﬁYeF‘Fg' Q%h@ws'é Isiléteﬁi \Qheﬂém EFQ-:OééTleCF h@traﬁs@’@éé"lé %dﬁté‘c‘!" in the

secCtion Figs. 4 - det ai |
VI ewfiishplate Brh Whg:h [ oppos\ntenweaﬂse@ndamlatea%mompgemgrthe

g;f@g?@@ﬁ @1 ngg;d%c esrello?%gggﬁc? %f 8g{ec?sn§rq ldﬁrasonlc signal,
Cr OSghRAGE heRdhitedthryl g g@f GF, Hiss Rk é%{HOEP]‘é' dgBaM. The

wherein liquid s dispensed on the wafer in a free
f | owsighalds dffrecied depentingondhke keptdances ofithie diffesentohaterials

zapg{fﬁetr@g‘ﬂ%ﬁﬁ%ﬁg&?ﬁﬁ %QWB Sl"gf'%fﬁe So‘#i "qtlgc? I Second gap
shaf go ﬁﬁﬁﬁ)laﬂ%% éﬁiblé-j@\!)thé‘QyQéFn Eé‘r@als%Vk?é‘EééH‘fc{rqgéﬁlg the

Fi g. and Fig. show a wet treatnent
appaamnaretu_s wbeo it wgfetrdNtlh@opp@ent invention. On a

0079 F Roprgavermpye T W g pise e i Balcs B ranaing the
axi SR akaring 4rjinaf(e ghéph%bh%r%?ﬁfstué@at Botit haf”ﬁ%a

stator 8s, a rotor r and a hollow rotating s
fi xetlangduser 81 rantdolhegletedto@pBansthieelr 8kere evment afiibe first

o R S5k Lk B T FARLED o
firs§etebhh@ trdndd R&rHE B AtHRIOUER lﬁs'édq‘oh@biéé%?mé bclaé%from

Said first plate 3 1 has the shape of a circu
and thecultrapomiawayessmitted byraigmaitianadspeif 81 26d gﬁ@remonltorlng

thr IEhe centre of Jf THef|r4st plate 3
L1 ot aSoE Walves Hmilieh 4l desiBa trangiliedss i e
[Omﬂ t ﬂﬁérn@ﬂV@l‘}/'b‘éﬁﬁ; tfﬁ?%lﬁg %hb&ué@\@lbé@d tHd @@t’eeﬂn@trﬁﬁsducer
Such pins 35 are eccentri cal e%%m)ve t hrough a

t obt 82 ganarbe(glemeshoiite seapndauate fttamducar pzlgttsg%mwn in

i UE87 Bo ) B R R s T PR G Lb00n Rt pie e

corrp(gurﬁﬂért%lthe@rﬁ&dwﬁlehfeé@@hbwahu quylaa three pins can
be used, of which only one pin is eccentrically

[00F78Y abige 7fshowsez gy wherskihegsignal enaitting, trarisdickeis element of
the first plate 31 and detecting transducer 82 is element of the transducer
plate 32.



gripping (clanping) elenents are used the nunber can

be reduced to two with one noving elenent. The first
wWeb@sadfd2s is facing downward thus thepins 35 BCEEP2008/054974

projecting downwardly for helding the wafer W

underneath the first plate 3 1. If the pins can be

opened during rotating the gripping device (e.g. the
[007&bt ﬁlggSaahows agysttatrew'helrer iheghafer Mérwbeldrhiyognumn@am 71

in throu tlcs the fer|
Pt cerichiala T BuREBdn At {9 e HOg REGhe roldis@dpha part Trotor)
seco | I
par a??%ﬁb%\ﬁssglgg nﬁ?trﬁg pldsg]t%e By TLEQ t@g%‘gﬁ&?ﬁ‘c)é%otated
has Therestragmual can bempwsedlmmmdcbﬂmwwapeMe aedze 90.

e SheeRl AN P ecss 4P BIRgnaT BYabe gpe Sie of e wafer W,
Cl 1 CHBION FRlwalel Y SHFdRILEH Bl 82 .?aag%ann ld3! foximity (0.5 -

col l ector 10, which may al so be cal
spl athguaj tb hfmpefer WeAyolurahtg of énaoaduq;:sbraﬂea@Zaccmstlcally

Seal SRR Bt arace PEE R B de e IpiE 12 Broanpectes
|| QUAREQARE b the ﬁam St o wemi.ﬁ@ nROIFR (rRBShaWin).

annul ar duct 14 for collecting Iiquid, which is flung
of tﬁbembrlyéhe distamee d2between t’rtm\NamndNtamd thechnaneduser plate 32

d dth h t h bot t

of "t Fih BRAPHHCHABE SERS e MR EEsl dE IO e
Conpatsasically aasEd o ﬂﬁbstrﬁh'éadcféﬁ“f@é ZT ke §8p &7 RCAIRE with liquid
i nwar dl y above t'he annul ar duct 14 for réceiving

ambi rihraughn dmplemn@t%déﬁevrth&gclbaomngbcewthqmp G2Taeleared
col | ERFURCH0y STeet SsBlRiimp e e inPiags ¢ Heduah the same

di arr@,fsgéngrghe first plate 3 1 so that the first
plate can be inserted into the liquid collector

[0076avT hg datentcbrsuﬁﬁ earedeiest u@v@poofc sigral-ensitted iy trartsdugers 4.
shal enough to, seal er agai nst

he
anbi Jgh dgfﬁ, 9{6 GANJRP RN th ACtiyt 3@01‘9%% cg(;bq—)r&cs/or detect the
fri Céé%‘ob&% WRRA UiEsdric %an%ﬁ éﬁﬁtté’d B%ﬁrﬁﬂséllﬁk%rb 49hds this
collector 10 during the first plate being rotated
[ 006dipnahean bejusedd (ol measwindlihel distanne a2t wihichocan further be

secon unt i plate 43. Th second nmounti n | ate 43
is c gﬁfgfo[rggn[]rglllgggh?d@%w t| ng plate 4 1gvloa
[00774 t FOBthERAB8ed as shB@nlihfHig. "kgom?@“? vithéh fHérs@héIQefrhi&%g

vertical position of the two nounting plates 4 1 and
43 tvansdicesdodr &it Iserppolsfte tﬂhﬁa sigwabdetegting trangdydents itBas to

d h h h
|t S BREREERL SateifertRRR OF SR SR UeBiRB S bt SHupermay
NOUNEoRE a@aﬁ& cAch otRsralies thd firdt bR SPiahdaAEGecond plate 32

conprising the gripping neans 35 and the first plate 3
1. |fotateeadaingiteachbnibémn §>quidameagurementcondiione ¢ande dehieved
machi.ne .fra the lifti a 45 ar bI to lift
and | St gErsabsne i AFitHa0 HeaeeCis BaEvRR:Sihos fp each
t hel et d R SeitRaN @%rﬁ%@aﬁﬁﬁarﬁ%@ﬁ%tiﬁ%rﬁt e 32. The
vertical nmovenent is indicated by arrow Z. [0062]

[007I8r BigaPelisdiosss an ﬂtttasgnme@{aanmg gppavatde@csordingto amether

d b he W k

e Biege & In@ VR baSed B he GokarAlLS shoWhf Liss365b60. The
di f f\ﬁ/bﬁiﬂt\N%'aneSmo@nVé%ﬂoﬁ Badpir Bﬁuél@vf/vﬂh av&rﬂmi M@ 75 facing the
second plate 32 are both sufficiently flat the

di st watss. e sain guickirandesiaivacovieshuck, Aaedgetmentact only

di stance d2 at all_poin thin the d |re e.
Consaerane ey leria et Brp bnlo ek ERARB pusfer can
Sepabé“ﬂ@hbéd ary tdistetinvg C@glb@ﬂ'dﬂﬁaﬁlde@“dhsoﬂ_ldbr@IS dispensed
lifting means 45 has two different functions.

first function is for lifting the wafer fromthe
transducer plate 32 in order place the wafer into and

to pick the wafer fromthe apparatus. For this first
function the lifting



nmeans shall be capabl e of changi ng the distance

bet ween the wafer and the transducer plate by at | east
WQ2@aM138Tke second function of the |ifting neanBCT/BP1008/054974

adj ust the distance of theisvafer to the transducer

plate in order to have the distance d2 at all points

within the desired range. For this second function the

liftomg theawm‘elshadi théveby &pabhg atlnnuaﬂrrmiswhé_1dr°snoainld@ probe

Wi th accu of at | east +/- r ef

t he @@ggreiefp étIS|bé%léqh? n cIo§ed)Io>ﬁrmrty B?ﬁa‘ﬁglﬂg txe wafer

dri V&?’fééersé itl 3drtly HNERSSIng fhe qu‘ Fr] éErrsSThe rod-like

spi ndles wt stepper notors, pneunat | Ifts or

conbproddiei is@cobistiatii coupleasto a[rolﬂle‘a;omcpramsduwry4 A second liquid

o BeyReapehetd 0% Besirp bderhaeniihe Bl ARG Sk plate
gl filt re%%% £Eethe 1i§LdEi5E M r PRESH v ts%ﬂ{r:t ofliguid d.ebéﬁeer 91

us being acoustically coupled to t second
pl atim [39. 8)The vi brating elenents 4 are arranged in a

ubstantlall  totally caver th di, anet
1003y , A8 Ot sgsutag Sleiab PaiEhS yafertl b and Bppdasonic
waf er’ne%[rhﬁ‘@ skl HERRENG ﬂ’én@ﬂué’ér@?&r‘e"@eﬁ"e‘ﬁﬂ%m@ bdalk@ probe
spread all over the second plate. The vibrating
el enemd facingthe wafar &l Tlye piiresdet thet powert sumzd;}dtmsgsal emitting

[ 0064 nal l y three detector transducer

Addi t
Lot st B A8 o el TERH S RLEPHITY FaRcuectecting
corr ggRiiter 82 deliédd ’[H?'gugﬁﬂ{ésrcﬂﬁllke-rﬂ%bé' BB/ trgﬁécﬁﬁe%jw

by the detector transducer is used for calculating the
di st amd 82kwe\peessetdheto/\mmeaofdherreddltecmdbexl Rrogidedtthakthe

cont Pl GEIT R i SaREY SousitorRE et GHkon ransducer
nmeasyéddiabl§isanab fblsrri%rang‘IﬁJ@%@Mlsﬁgﬁetdfﬁémrthé solifl element

is a pul sed signal overlaying the actual treatnent
si gnand theg wefaras needgd.tihalsodhe paralteliamashall beycairegiad a

can be se before the ni c cleaning process is

st ar t&P treqeé{uceh@s%er’gsg(r%ﬁ%gd gﬁr eady within the
[00@@%1 FRA 10ahgHs3dn ahérnear@hfodéeéé&e% S ehelinbbiasPRWg in Fig. 9,

cl eaning starts. Thus damages to the structures on the

waf ewhemtn etrpm&gm@cerarttmgmamsmmr 81 as well as the detecting
tjcl ffi b d o

B ESe O BEae ety 11 T P deho ¥ ot Srvadioudis

A, agRpEnddY fifo tHegdh bé’c\/@eﬁ tﬁe Ivdrer 584 Bleadh fok rﬁate 75by a

| ower dispenser 6 s attached to second plate 32 and
openeenttaltlllqeldrdiapemmr\&/eetrsrqurmswarnar t@dwrdjdqspaneeria‘?mn Fig. 8).

I di [ :
or 1 ror e Eiick Bt R0 FhindledBe Bilen gl el B 058 rap oy
W't OtHeUtrd s duickt as&¥mBRIB 138208 1veesd LiRGerRaEN thedloditifke probe.
and the wafer W this couples the ultrasonic waves

genef be eweasyirembnicamye ehsirshost efore thieecloaiiing procerises

t . th
7ot at Pl oritife RUBK & RBIRH e prie Bisvalin Mhaning
arraﬁﬁ@%dd@r%b@éﬁb[%f&a@s@ettﬁer@d'Illa@ﬁY@JeerS centre. Thus
areas of the wafer may be reached by ultrasonic

[0084Y eEig- Thehowsean alitepetive magis tasashere tieemode shomn iniFig. 10,

ort a ve whi.ch i,s further connect

e B R et Shnbe e Bgetel g Rendeer % i
sour gged dh€ b%r@@tﬁbﬁd&&@% Irhfst derd 8D emiM S&ctRERNVRIV shows
and different ses . nitrogen) may be sel ectively

appl tveudetlent:rn@%ansclim&rs%%larelqeaﬁe ) the@éagc&@&atef%
sin sol enoi val ve 0067], The er , di.spe
oy e S Oranods Bt e Ihe R RBRTop R S BT ERSe groyimity to
22 | ﬂh%ddét@ct‘irgy @a@éuddée 8R01irhe\th&diringZstg@d| lcashdrédm the

first plate 1 and



opening to the room between first and second plate 3
1, 32. The inner tube 2 1 is for dispensing liquid and
WO b@sapsiee bet ween inner tube 2 1 and outer t uPEr/RBR200%054974
for dispensing gas. Both tubes 2 1, 22 are rotatable
together wwth the hollow shaft 23. To introduce |liquid
to the inner tube 2 1 a liquid rotary connection 5 is
pr ovcldeding@Geensdsicée4 @ndris ehrattah by ¢hd evdrtile ptdie Gubes 2
1 and 22 through a gas rotary connection 7. [0068] As
can be seen in Fig. 3 (detail viewlll of Fig. 1) the
transducer 4 used for cleaning the wafer is also the
ultrasonic signal emtting el ement and transducer 82

is the ultrasonic signal detecting element. The
detecting transducer 82 detects the echo reflected
from each boundary | ayer. Consequently not only the

di stance d2 of the second gap & between the
transducer plate (solid elenment, second plate) 32 and
the wafer Wcan be neasured but also the distance d 1
of the first gap between second plate 3 1 and the
wafer W This system can either be used for testing

t he apparatus when the wafer is present or absent or
can be used for nonitoring and controlling the
process. [0069] In an alternative node the detecting
transducers 82 are al so used as signal emtting
transducers. Mode(s) for Carrying Qut the Invention
[0070] Based on detail view lll in Fig. 3 alternative
nodes of carrying out the invention are disclosed in
Figs. 4 - 7. [0071] Fig. 4 shows a systemwherein the
detecting transducer is nmounted in the first plate 3
1, which is opposite the second plate 32 conpri sing
the cleaning transducers 4. Therefore detector 82
detects an ultrasonic signal, which is transmtted
through the gap &, the wafer Wand the gap 1. The
signal is diffracted dependi ng on the inpedances of
the different materials (first plate 3 1, second plate
32, liquid in first gap G1, liquid in second gap &
and plate-like article W. The system can al so be used
for testing the apparatus when the wafer Wis not
present. [0072] Fig. 5 shows a system wherein a
separate transducer 8 1 for sending the measuring
signal (e.g. a pulsed signal) is used. Both the
sendi ng transducer 8 1 and the detecting transducer 82
are elenent of the first plate 3 1 opposite the

cl eani ng transducer plate (second plate 32). The
detecting transducer is sinultaneously used for
detecting the echo fromthe ultrasonic waves emtted
by signal transducer 8 1 and for nonitoring the
ultrasoni ¢ waves enitted by cl eaning transducers 4 .
[0073] Alternatively both the sending transducer 8 1
and the detecting transducer 82 can be el enent of the
second plate 32 (transducer plate) as shown in Fig. 6.
This configuration can also be used if there is no
first plate used (simlar to the enbodi mrent as shown
in Fig. 8. [0074] Fig. 7 shows a system where the
signal emtting transducer is elenment of the first
plate 3 1 and detecting transducer 82 is el enent of
the transducer plate 32.[0075] Fig. 8 shows a system
where the wafer Wis held by gripping pins 7 1 which
are nounted to a ring 70. The ring 70 is a rotating

i nner part (rotor) of a hollow shaft notor (not
shown), by which the wafer can be rotated.



Therefore liquid can be di spensed unobstructed by
di spense nozzle 90. Thereby a liquid neniscus L 1 is

wo 200838705 t he upper side of the wafer W Bel oRCT/BER2008/054974

wafer Wa transducer plate132 is placed in close
proximty (0.5 - 15 m) to the wafer W A plurality of
transducers 4 are acoustically coupled to the

Claimsnsducer plate 32. The transducer plate 32 is

1.

nnected, to the stator of the hoIIo shaft notor
K P&’?rﬁgﬁn@éHEra@R&iC WRLWRGIMeH & ejaten &ed@@@&neem&ﬂsyng
bej ‘é@ﬁd‘eFe'Pr‘?erW%foﬁheWg@ﬁG éﬂ?&néc{tﬁ:@??dfqleéatﬂ ah€ phe IRB dificle
changed and adjusted. Three ultrasonic detectors 82
awith a&mwnmahergy cdgpeiad gap ihoredrsdween tipé avkd elEheent and

AR aerikeartish 1 o badiontSsagear e hesB Il L asi 15 mm
L] i@l d@beﬂbhé%éé(n@fo?%t%dd&né f‘fJOH'lﬂH'tHﬁ‘@aBrb&\%eﬁ the solid

through the s di spenser 9 1 etectors
%emt deddloe pldtemhe anhlcie sihgndieimgrireatt! by transducers

Criapens o i addRrcs A, bibpdars Prsardoyindine distance
WdrhBSORG Snd ridral rr?éHshhﬁg tRY dit NIy e §héafs forU&H‘?pérmgsthe

signal can be used for nBasuring the distance d2,
vmleahurcealrdlssiance avithoee dasieed fistarced( end |drajam¢eeadjushrammans

é tthe m)desdas shown in Fig. 4 or Fig. 7
Q|S AR 2599598 Y nsducer 4 or 8 1 is

. ORB;%ﬁ*ahj% é&%réﬂn@ﬁé'cléﬁ'ﬁt £ RheRdin thé AflHesor ﬁ?ea'shnﬁé%hé Bistance

be taken into consideration that emtting and
ddﬂecl_tnlpngenpanaldnemurmg/elatrmtagal nst each ot her when

t f t t 1 dth d t 32 t. )
el el i dp AR TR e BuRe Marshtne Bhe gistance
agh c6MPRsE lultREdnkd Hﬁa&ﬁﬁﬁ@@l&ﬁént@%nﬁﬁkﬁ'@ AR 8ltrasonic

transducer stand very close to each other - not nore
t thams dicenfaisending ihm dsiehce nemsuripg@ig]al Bind.arultrasonic
di scl os L trasonic cleaning apparatus according
IS ERET For s tind PR SR g3 e on  ne

aRB@ér%?di@a@db‘P%g'tB cm%@%ln-{ﬁ@ uW%thé’r?é&itR@r for
nounted on a spin chuck with a chuck plate 75 facing
tmeaswifieg theTdietange s shudiansanslydha transdueerdhuwiet treatment of
égge cO0 tkact onI y gripping chuck, or a so called

rﬂﬁt@ CEHH ﬁ Al ternatively the wafer can be
f ApgdratLPactorahgite &l Rwhiédlh @Re Bftrdsofld Pafddugas for
Liquid is dispensedonto the wafer and thereby form ng
ameaguriing thendistanselis not thersane tleasguedreas(foomied treatment of the

Ie{m@(%\g[? i s brought in close proximty and parallel
[e-surface so that it partly imerses into

tRGpéﬁaﬂ}ﬁ ScdPRAing a8 Tlaih® whefkih ithe uRFZ2BRid detector for measuring
acoustically coupled to an ultrasonic transducer 4 A

stéecnhﬁahcqw @Immtyanbeualb/ilp&uﬁwonmtoanawcgafor@zndm/\téen
e wafer and the chuck plate 75 by a central |iquid

'EE?Qﬁ?é? THOISHOWH, similar to Iiquid dispenser 9 1
' Npﬁérﬁtusﬁéccc{r@lﬁ@% cfimUd WhaddiRithe TRASGhICWeteL@R#r measuring
emtting transducer 8 1 and an ultrasoni ¢ neasuri ng
sthgriistadee écsimitaneanslil live traggduges fer watieatoientioé the plate-like
rfﬂ'g_ I ke probe and facing the wafer W The wires for
t ower supply to signal emtting transducer 8 1 as
Webpardfud chcdramgdétc%me@m'ewalat%Wete&mnaédiﬁc transducers
detecting transducer 82 are |ead through the rod-Iike
ploobeasBong the distenesears Poyidgdd 82 are pressed into

the. rod-Ii i ded that the

oo BlesaRis it s liar Py Fhe b R e
vah@igifg bYsoia diérnBREWIREh RS&RHRCeBtola trﬁﬂscﬁl%er in close

rreasurl ng the di stance d2 between the solid el enent



and the wafer is needed. If also the parallelismshall

be corrected a second transducer assenbly 8 1, 82 is
ws@B0bg72§ 0080] Fig. 10 shows an alternative nRPCEERNS$054974

on the node shown in Fig. 98 wherein both the signal

emtting transducer 8 1 as well as the detecting

transducer 82 are located in the chuck plate 75. A

sroamaiityt iogausdrface df 8 Weélﬁe ianticle Bbethgia;p geR ibtarmearbetihveen the

waf er and huc te 7 ntral |jquid

ket @ent oy gl Es Aricle. e e i o Sislfiacs 93 btween

i i1 F t t t he

Py 15 ?@S&P%‘*E@S?a HE MEd WA S e

t+ corschlloey thastistebby d2, by n&ﬁbswlngdbatdmiam&jéx? e parifgethe

r od- I|ke robe. The arried o
Hererw et BeBnga i Froted ERaoe df pad aiRstinS the disianae
ifglyr otates once a revol ution when the transducer
assen%ly passes the rod-like probe. [0081] Fig. 11
10 sMettodoaccairdiegriatciam radierdndleel gep is fikedhbyl dispeosingiliquid for

e feso i Befdan Gecalt Sedentatd e B RS ARELS or
11 9968Id AtdrdiRGIE eenso GhefdiRitse %?&st%r”‘fne‘é‘s@ﬂh%'ﬂ%"’élstance d2

two detecting transducers 82) are located int
mcanprlﬁopmnzﬂmaamng dglemeatsti ed out when the rod-1ike

12Dl ek 05 P e B L3be S he dstance o2
tMF@%‘U%SBH%%Q&%%&Q@%H@08 Fl&iﬁg éwuﬁr’égonlc transducer
rod-1i ke probe 65.C ains 1. para or ultrasonic

wert sendiagripadisténce pleaterihg kignal and ke, ulitasqnic detegtor-foa

q(ﬂgl d. eIE] nt, connected. to .a tlransducer for treating
eﬁ'r};ﬂ QQ'E@nQ?tm%?%Jngtﬂgrﬂﬁtrasonl c energy wherein

13aM6ﬁfbd §ccfo%|?§% Qﬁélwmaﬁelﬁ%é GIt@sgﬂﬁﬁFar%&céh%r measuring

plate-1i1ke arficle, the gap having a distance d
bibewkistanoe is Simuiiadeassiyine trtanqdmczerdolswehtfea@nerﬁaqﬁéhe plate-like
|q® ducing liquid into the gap between the solid
nt and the plate-like article when being treated
14 M@ﬁﬂibsaédéfrdlﬁg% it TEwhBReiA S ERoAR tréﬁ%u'&f@ﬁf@ﬁ mMé&isuring
controlling the distance conprising means for
nibeglistange isheotdhstsanuetrazsduneas foowet bapiamempf tine plate-like
nggspred di stance with a desired di stance dO and
d?'{%nce adj usting neans for adjusting the distance

15 aQIetHdH AHording to AR B2 WheRsik #él L@ sbRicCdetbfiof fOMIRESL Uting
t he nmeans for neasuring the distance d2 conprise

dbeuch@tanqeasslmuht@nebew e ult@soAfpsaradusentar sedding the
1 wherein the nmeans for neasuring the distance

ﬁs@ﬁﬁﬁg%s%ﬂgr%g%% c measuring el ements conpri sing

16 AMetHdd Asdndingth RRFAULEIWhERSIN e dit@ohkeielestoRr fsieneasuring
nmeasuring signal and an ultrasonic detector for

déeatistange ishgmiiltenandsly teatransdigcasifgnwet traatmend whithe pkate-like
a%?o%gi ng to claim3 wherein the ultrasonic transducer
asuring the distance is sinmultaneously the
17 I VirsdUaERiording thRlaif ERWABRIN @t Idde titkaliftrdddifc transducers for
article. 5. Apparatus according to claim3 wherein the
unepagoTd thetdlamaa@ée providedasuri ng the distance is

t f t t t f
18 P 2N dnbitE REAMES Wadeip The BRansuBRbAER I e Gistance
Wether Bor‘nbﬂsé”atcfo?ﬁﬂiﬂéﬁfdﬂ%hﬁ%ﬁfcél Qcombdfimgithe didtence d2.
di stance Is sinultaneously the ulfrasonic transducer

191 dppayefis f@g uitrasoticwahiceatment of arma@rlgqeaartlcre comprising:
ﬁ-g géﬁci)% e.mﬁn %@gbggﬁeﬂgo% t?arﬁrs], ucer?orq'renatltngeth r] gﬁﬂg'acrtlcle

with ultrasonic energy wherein a gap is formed between the solid element and



the distance is sinmultaneously the transducer for wet

treatnment of the plate-like article. 8. Apparatus
wW@ewensi7ey to claim3 wherein at | east three uPCT/EBNG/QS4974

transducers for neasuring tihe di stance are provided.

9. Method for ultrasonic wet treatnent of a plate-like

article conprising: - bringing a solid el enent, which

i thequoatedikeaattitle, thet gmhdwogra dletanlcesitaobeimeentqn tnomaand 15 mm

rfa of a plate-ljke ar I t hat
£ ol isDenSioh Thans b T s i A anprin oPakeega the solic
t t 0.1
SW”%”H“%%%Z? R e e G e a1 i
comn’eaos Ifmrrrgeatmrlrtg gitraroricdavesycamepssing ag ulthaesatiic tatector.
ar as d di t th d
20 RupSALE SSeHHSI0I TR T DR 813 JIESORKA B Ry
5 muﬁ?h%@@%ﬁgﬁggrﬁ%@éﬁ @tr ornlpﬁlﬂgt?l‘r]egtrth@gt 813t|He'p‘%ate like
bartiokeen t he SO|Id el ement and the plate-like artlcle
11. Met hod ac ng.to 9 th
21 Batlpl R Pe e godp St WS Wi e lsPais GerBell s fe the
eéé‘rﬁ@‘ﬂr*a%sd&@er ANefoh Qrbt dee@hdhngr the rﬂ‘étéllﬂ'ﬂegarﬂﬂér ein the
means for nmeasuring the distance d2 conprise
22 A\pparstus acanediegrto mtpiml Hraheseio dmngultsisngicadetattor &soni ¢
tr. d f di the di st [ ' I
A T S N R
n@g@rkéwgrt@&gnal 13. Method according to claim 12

wherein the ultrasonic transducer for neasuring the
23 di\gpamtus acsccsdlnglto ateoutd wherain theobhsosic dejectaeis

tre ment th te-like article. . Met hod ,
sty e ErBrdicsien e eabneiitof i MRl Ko artcte.
24tA§6‘§r§H9£éccfo%ln@Q§%Hn‘nn% vherdlh ffﬁélﬂﬁl%sbﬁld’dgteét'@)? |ss}§‘é'ﬂ? of an

transducer as for wet treatnment of the plate-
aultrasoric dlsﬁanmmaaduang@yslheng to claimi12 wher e| n t he
i c_detector for sur.i n

{ the dis
25 AR BIRARATY NBHS L L BARESTD fde b irsBh o GHteSioh i payt of an

lh]ﬁagd)ﬁ;lgq’mggqugrhng signal. 16. Method according to
claim 12 whéerein the ultrasonic detector for measuring

261 Aepaliatitsoacordingdo mm&w@erqm tihe uttresos tudaiectoois past of an

treatnent o ate-like article. 17. Method
BB AR R poier S e SlsE: o' ot ) Sast |t hr e

27 UMtk Qlltﬁafs%ﬂfccl\lvéﬂrréatf’r%nt 5 asHateDkel MBI At ?
provi ded. 18. Method according to claim9 wherein

neknirgifga sobidtelernenhgvhitieisdiatnectas foua traesduasatin cb@ea

contro rfor aut ic Ly ntrqlling the_distance
BN B sitipde oPEPHIF e ufife Shdbel F Bab s it tikeen the
PdidesIbimieRt 8hd it Blats- AR bl tfléthe yad Helinfla iR d2 between
connected to a transducer for treating the plate-Ilike

a0 flirnmeand fH nuint wasegin ¢hiergapgy fillke méthre Bawdp i s f or med

efyeen th@_ solid el ement andthe plate-like article,
t GG HEREYE W7 \SSance d2 between 0.1 mm and 15 mm

28 Mbtrﬂjdi é’cd@irélﬂgﬂélcwm@ﬁ%efé?ﬁ th@?é@@ﬁllé&bﬂrtj ? ﬁsﬂnEtI@wd for
gap between the solid el enent and

afnlhng:tf@ mhew%ﬂmigthte@éﬂ@ﬂemenbamtffeoplatmhmjaﬂn@
20 el SBoRR ERT T R RS R IE AT SHRTEM e
L@étbéﬁr@uma@,@hi%qkweg i§ cairied b@m@w&bm&é&rﬁé %ﬁﬁéﬁﬁhﬁent

for ultrasonic wet treatnent of pl at e-
30ahv’|pthg:|defor ultrasonic wet treatment accordlng to claim 27 whereln the

detecting of ultrasonic waves is carried out prior to ultrasonic wet treatment

when the gap between the solid element and the plate-like article is filled with



2 1. Apparatus according to claim219 wherein the

ultrasoni c detector is not the sane transducer as for
wowaostissgat mrent of the plate-like article. 22. POPEPRDRI654974

according to claim19 wherebdn the ultrasonic detector

is simultaneously the ultrasonic transducer for

ultrasonic wet treatnment of the plate-like article.

2Ruidppar at us according to claim19 wherein the

t asoni ¢ detector js S|nultaneous t he transducer
31 et ot CuhaoBin Wot Uea@nah acgoramia e loira 28 wiasreh the

ABRRLAY'Sr ARSRbMCIEIAR EBhBI UL Bitdiorkd WERFEatfont

det ect of an ultrasonic di stance neasuri ng
swbéeeithe 88p bAp/paerathﬂsscdtdcejemengand thoe plate-like whi@eisnot filled
tQﬁ Vltrasonlc detector is part of an ultrasonic

RiAYdsyst em 26. Apparatus according to claim 19

32 W%ff?dd‘fo? DRrddohiAReNireatifik %tc%rdlrﬁ%; Rﬁélbm‘?b?‘aﬁher}gm the
ultrasoni ¢ power nonitoring syste hod
udeteatimgotulirasonicerdvesns cafried pltatimultakeowsly withehe ultrasonic

b I I ch, i ,
CorPEeataiht e, (8 th Sesiaen Tof SOIS Blasmeh 41 4 nlate-Tie
S&%E@ﬁ@fﬂéd%mﬁ' like article so that a gap is

formed between the solid el ement and the plate-like
33 avtetreddefor uheasgmp:_ Wat/ﬁrg@tnmrdia@camﬁreag tiPclben Réemhdreln time

anq 15 mm rherejn this gag i,s filled wwth a Jiquid -
RFIEEYRN G WIEPRIGHYRVERdS HSed Sa MRBHHIARE HLESPRICHRPWSS:
claim 27 wherein the gap is filled by dispensing
liquid for filling the gap between the solid el enent
and the plate-like article. 29. Method for ultrasonic
wet treatnment according to claim27 wherein the
detecting ultrasonic waves is carried out prior to
ultrasonic wet treatnent. 30. Method for ultrasonic
wet treatnment according to claim27 wherein the
detecting of ultrasonic waves is carried out prior to
ultrasoni c wet treatnent when the gap between the
solid elenment and the plate-like article is filled
withliquid. 3 1. Method for ultrasonic wet treatnent
according to claim27 wherein the detecting of
ultrasonic waves is carried out prior to ultrasonic
wet treatnent when the gap between the solid el enent
and the plate-like article is not filled with Iiquid.
32. Method for ultrasonic wet treatnment according to
claim 27 wherein the detecting of ultrasonic waves is
carried out sinultaneously with the ultrasonic wet
treatment when the gap between the solid el ement and
the plate-like article is filled with liquid. 33.

Met hod for ultrasonic wet treatnent according to claim
27 wherein the detecting of ultrasonic waves is used
for nonitoring ultrasonic power.



