DESCRI PTI ON ULTRASONI C CLEANI NG APPARATUS AND
ULTRASONI C CLEANI NG METHOD TECHNI CAL FI ELD [ 0001]

The present invention relates to an ultrasonic

cl eani ng apparatus and an ul trasoni c cl eani ng net hod
in which an object to be cl eaned, such as a

sem conduct or waf er @nel-Rt pefofgem conductor parts, is
cl eaned by imrersing the object in chem cal solution
and further irradiating the object with ultrasonic

o BRAFRRa P R TN AehRORRh ap, opartrlt e PERp b

are general ly cl eaned wetincn ul trasoni c cl eani ng

appar at us. FIG 3 shows a schematic view of an
exanpl e of a conventionally general ultrasonic
TECHRTEAR NG @hpar at us. As shown in FIG 3, the

~conventionally general ultrasonic cleaning apparatus
[0001Q1 is provided with a cleaning tank 102 that

accommodat es cleaning, liquid 107 for cleaping an.
oo B0t BIeseRe et abate JAtar esar & habesonic

cleahfi@Rs @f%ﬁéf&ﬁ@ngnéoﬁnt hat RCEHMPAAL £8nt hansithiddNdin
wat er 8 for transmtting ultrasonic waves to the
whichl eaniohg acihkcd0le alepbeati sl aae a0sewhcohdustor
an out surface of the Egtra%ogic wave

wafe?L%ﬁ%&éﬁh?ﬁ;?%miéia L%ﬁgrsﬁﬁﬁ soses” t fe tl'traseni c

imme¥@Y @y @hd hbfd@nsmht bh@ﬁli\&@tlerspoll(lﬁtﬂ\d)h hagd ghtrtasani c
wave transducer 109, for exanple, conposed of a

irragdpiaing pite cdb ee€ki vigbviidéragfiihewRVRE: The obj ect
to be
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Conventionally, an engineering part, a
semiconductor part and the like are generally cleaned
with an ultrasonic cleaning appatétus.

FIG. 3 shows a schematic view of an example of a
conventionally general ultrasonic cleaning apparatus.

As shown in FIG. 3, the conventionally general
ultrasonic cleaning apparatus 101 is provided with a
cleaning tank 102 that accommodates cleaning liquid 107
for cleaning an.object to be cleaned 104, an ultrasonic
wave transmitting tank 103 that accommodates
transmitting water 108 for transmitting ultrasonic waves
to the cleaning tank 102, a vibrating plate 105 which is
placed at an outer wall surface of the ultrasonic wave
transmitting tank 103 and superposes the ultrasonic
waves on the transmitting water 108 with an ultrasonic

wave transducer 109, for example, composed of a ceramic

piezoelectric device, and the like. The object to be




cleaned 104 is held in the cleaning tank 102 with a
holding jig 106 and the like, and inmersed in the
cleaning liquid accommpdated in the cleaning tank 102.
The cleaning tank 102 is put into the transmtting
wat er 108 accommodated in the ultrasonic wave
transmtting tank. [0003] The ul trasoni c waves
clsupedpdded i tHetdeinvi bhat chgaphiatge tH05 ar@® with a
ransm tted to the cl eani tank 102 through the
hoﬁﬁéﬁﬁﬁﬁ%q é&ﬂ%$ 43 gb??ha??é éﬂﬂ%ﬁ?ﬁyaﬁ%égﬁﬁunded
c1B%na n3urfiRee Ofaddenkb8anbAgihi @wied chQhn Wed lsawk the.
cleani'ng tank and the like is formed. In this case,
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ntinode of .the standin r.ea Vi
1B el Do oo 104 S8 bk i o
tapkessure due to the vibration. However, since
wavef orm of the standing wave in the cleaning liquid
[09821i s deternmined by a shape of the cleaning tank 102,
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wave transducer 109, and a type, tenperature, a depth
plahe tlé ladee ofaridel ctedntngthiequileak0zfg atgposi t?on of
t he antinode and node of the s di ng ,\wave does_not
SRR ROVt TG L B4 CEond DR e A corktanrind
wavBerRi@iRd Y hee dhergteapngnki ¢uicthnkiGg harghyd 107,
vibrates at the position of the node of the standing
wawdve Ofa ter 4 lmping heaokj aed thepd idedfed apred. In
thi8eabed al [De poshiaon eyt hechade of s UAMIDG yith
WavE “Carinot be suttTceren y cl eaned. Thus, there is a
thpr abltemddrato i hehavhot @ndingheaokj ecteatd beridh eanes, and

cannagt be cl eaned unifor , .unevenness of cl eani ng
EheoRSIGEENtiSy Rt ctk 23 ﬂ% FPKE. ea@@o‘ﬁ]b&f P H_Y of
orbbe ROkl amas descyibedcabave, there s disclosed an

ultrasonic cleaning apparatus that can efficiently
cl eaiobgvesei Siadengavaeasset ?e hleofBadingg ave 1n

eni citor, part iMm,twg-di I e
eSS CURSRa R et 1 bR ChERANARE! wF "Lty ot ehe
clébheatieqg saalksa i scd osedcamsubsbpatie idreandigf eppasatusof
that can sufficiently renove contam nated materials
tngyER LERE WHGT VSR 569 MRS RSO at thy? drfiigi ng
teRbdiakiine ofs the shbstsat g, 1WhiCh fareg d her abj 86§ L 9quid
be cleaned, and a plurality of rod nenbers provided
10%i t b Plos i itaragohi theaset tnadsdaser ngdearperfdhpo? trBALNG
of iits one.side in sugh nper..t hat eac j 0.
wadl, iies 8PS e s arelodRatRs Al i Gigns are
coakkanged cppesifialy), idipes athel cleaanagandiguerd 0 by
cl eaning the substrates ultrasonically while the

haggpat vileata athethodopeibers &fe HHE &19d/I3F nbYed

l.el. (See Pate Laid- j
=+ RRE3 5 akGos) ToL o PPt Chhel Bk eaRPT d g Mleaned 104
iouktedsani ¢heaveooft Bohi gh fhequedey off thavirtasdimedwave
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i mproving particle quality. However, the higher the
cahneguéscy lefandte wsedo uht ¥ asbped enaes edorss 21 hed
ronger_ -the directivit f.t ul trasoni c wave
Coﬁég ﬁ%gflﬁaéx?h%5%5§¥%f¥%§t%%ggfhe foregoi ng probl em
[cobs4the unevenness of cleaning greatly. [0005]

In view of the problem as described above, there



In view of the problens, as the disclosed substrate

cl eani ng apparatus does, the cleaning is perforned

whi |l e varying the position where the object to be

cl eaned cones into contact with the node of the

standi ng wave by oscillating the holding jig holding

the object to be cleaned or by providing a plurality

-iSoﬂiﬁhdoﬂaﬁuﬁnmpl@n&sonandc&aawmmytdnpqxﬁﬁm$ohh@t the
f?o d|n |n one of thi Ieanlng t.anks of changi ng

€ ﬁgl& Y n° SRt LhoFRE hgiélng ffg is arranged

acd@m@giatﬂieugclﬁa@érmgcohbmevafa paven itrhaugh-d e gs 2ankng
'S perforned by the nethod as descri bed above there

magpeTst(S9e plaingse t hat chts bppressiooh dfdiert) ofot -

2cHRgY§Nness of cleaning and a renoval effect on the
parti'cles of the object to be cleaned are
|nsuThe®eeﬁB ammbzﬁmﬁnkm$5dcassubecmaase$haanﬂmgcase

provi di n a urall he cleanln t anks.
apeﬁgaté@uﬁél ar%rseééjy remove PRy 37 Cefle

maeég\i%%@lvaéxn%eprﬁ%fgssuktabé 8 %bJseﬂ;tswag@eo
pr esent invention to pr ovi de an ul trasoni c cl eani ng
argppgriatous: gnidizml utyrasohhe émamn@gamt h&dlctlha@r@aﬁhe
u ss .t he unevenness ,of cleanln '
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prbke dedohliein ith&l e€pp g0hY cUsERG tmnﬁdwca@onatc savend

of a high frequency, can reduce the apparatus cost by,
POFEAQE tifes Mibe? 1 8¢ LReSEFBaf AGYHEHkShahdeeeh main
su?& gelielpp & Q_EPH&EQ@%QaELHCIt%% A mpers ard©
Ieve this object, e present invention provides an
aruhnga@omppqﬂxﬁﬂﬁmgl@pparaﬂ&slh@mlqyanaﬂqxﬁﬂra.and by

cleani ng . tank for acco ating.cleanin qU|d in
L e AP oAt o[ L Lo BS CPLARBaSTS i SOt bk ¢F eaned:
suBBtelatedSUHL tWayerdd azﬂ@ﬁbbﬁsbngrtea%lfamna@ppmﬂ@d@al ng
transn1tt|ng wat er through which ultrasoni c waves

parpiRsd ttSaf trRee 2 cBAFARLL AARS RRATr BE Ry bl B9 e2002“
sgBbaced at a bottom portion of the ultrasonic wave
transmitting tank, the vibrating plate superposing
t he Dhtrasenmcmmmms.mmermﬂtransntttWHgawamwMiQha

t ransducer a holding ji | di n ect
£ b GBS Gndn T the. SPEdnt Ry bk iRs Hpiiar G TAS T e of
th¥hbeh etche thJ]&&tcl@arb@dcls@@ﬁe@lsl S tsletnrlafcﬁmu:@&dny part,
cl eaned by imersing the object to be cleaned held
foi eHampd cholffihgr§3ePn A PReremeyAingg Nauidles of a
0 c ank, t
wa?%ga%¥%%%%anéf¥no lﬁﬁpaﬂgﬂkt?grﬂ%g%i?géccoﬁﬁodated

Howavthe ulher asiayi<r wealve fraqs&ntylng'&ank1aamw ultrasonic
transmtting the ultrasoni c. waves superposed wq th the
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transmtting tank oscillating nechani smfor
fopsgplihgt ipmphtlivan W f riasenicevarocssardmaldapinankreaty -
[Oﬁﬁ%'zontal pl ane. In this manner, the

asoni ¢ cl eani ng apparatus according to the present

I nvenh i 9NeGOBE! RS dib s st tng Hask1eseid | ating

mechani sm for oscillating the ultrasonic wave
supphRaet GLRpidik IPPAr AbRFZEREAN §|haﬁné:lea?ﬁal%u%8t he
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apparatus can thereby suppress the_unevennes

ot SRR BNy 2 tHe 15 eeks b BB BPeRa i iind G Siding the
effectively renove the particles. In addition, the
obj ect to be cleaned can be uniformy cleaned by using
one cl eaning tank, and the @apparatus cost can be
consequent |y reduced. The apparatus further has an
advantage that there is no risk of contam nating the
cleaning liquid in the cleaning tank upon the



In this case, the apparatus preferably conprises a

hol ding jig oscillating nmechanismfor oscillating the

holding jig in a horizontal plane. In this

manner, when the apparatus conprises the holding jig

oscillating nmechanismfor oscillating the holding jig

in a horizontal plane, the apparatus can nore
obpétectbveky cdupprees o1t hey unevendésy af pdlugediing of f tiee

object to be cleaned and can nore effectively r ve,
1 RAER, FRoRes By hot Y LRY nara BESEhd ol g T 108
jiforhzeptabplare c QA0 g tanks bR btRasGase.tHhe

ul trasoni c wave transn1t?|ng tank and the holding jig
cleanine 6sek it edhiah ttHee diebdinenlel asriaggitandgffe to

a her, _i_n . ori t pl t hi :

auf L PRE Rt AR 0Bty hanob FR' Elbening
istherhokAeAgbjyl ghar encaSchdi | 8% ede b rtibeddiabestd orttodra are

right angle to_one another in_ a horizontal plane, the
St%bgaPéPE eBgn thdrte R fFERTVEFYORuUPHIESS ORe Wifevenness

un&fe£h€80I Bg & LHE NP LHEE a!i_orl o%tig%%g]e%ﬁtd A HPr e

effectively renove the particles.
paFuithesnofethehekgresento i pwenl eanedr eviedésisafficient,

I trasonic cl eaning nethod conprjsing the steps .of.
and UBRAAEEF G A e AT 15 6 S| hE5 EResn oy i 2
pl@tLant Dok guied d1r Mt @ eb] ect to be cleaned is
i mrer sed and cl eaned; accommpbdating transmtting water
in an ultrasonic wave transmtting tank, the
DI éﬁ@§ﬂkﬁtb991“%%ﬁf ough which ultrasonic waves are

ransmtted to t gjc eani ng tank; placing a vibrating
[Opb@te at a bottom portion of the ultrasonic wave
transmtting tank, the vibratin at e superposing the
Ul T GH N W o B RE S PRSI L b SEE bET A LA Eals 3
obid@nsdECehe hekdiang tihg abi ek £ peoelie@nas Wittrasonic
olding jig and imersing the object to be cleaned in
clegpley eahPAgatiguiaddacdonidad ednifi theadlidghineg tathk;
tting l.eani ' t itti er
ehdl CoaaPeatry ThE Ml £ B0 B BERTN [ S
obdeantogbthelebneet due beo ctleanstdraohtyr ddermictaldiy oy
transmitting the ultrasoni c waves superposed with the
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is ultrasonically cleaned while oscillating the
aprAfatgonteshaby eahsHing ite tawkben afhéhiezede@ning
| ane, L _thi. nner. i .t hat_ t he
tarBificiidooBl e dgred il traebhi EAFI BOERARAER whi e
[oasrjllating the ultrasonic wave transmtting tank in a
hori zontal . pl ane, .the ultrasonic waves transmtted to
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PEYEHNESS LeANING 10844 ey OPhESLat Asbe a6lieaned can
prbe §ﬁ%p§esgggfggﬁgﬁfﬂg:S%itic?e%bganabeseff%éﬁﬁgely
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cldadderahagl anaadyant ags,d hatad HeT et 8 gne ahiksk af
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acagerrdhelngctrpasmdir toma heatud ¥ r essAghwaeé ch
ulgf§g§ﬁ1£t%99egag§e H%gggmitted to the cleaning tank; a

vibrating plate placed at a bottom portion of the

ultrasonic wave transmitting tank, the vibrating plate



In this case, the holding jig is preferably oscillated
in a horizontal plane. In this manner, when the
holding jig is oscillated in a horizontal plane, the
unevenness of cleaning of the object to be cleaned can
be nore effectively suppressed and the particles can
be nore effectively renoved. [0012] In this
supaseoaﬂmglﬁhqeuinﬁ@smaWe taarsMmort itige tanknsmdt t heg

n i g .can oscillated in_t di r ect of _a.
wa PR LI e ebt hert éolr%ﬂgzo}ﬁ%ﬁ%a%.lglng
thENobRiesthaele hednbhe:i Hl £haseNick iva d<,e t4masmhéi ng

tank and the holding jig are oscillated in the
apgiire¢tisod rofwiel ¢l ghite apgl ecto ton®cardtdared nia

1SR 0) Shepibe MIeYSNCSY.] lEn0ir. el b1

clsunaﬁem&i :motrt hehpanbialiag gag de rmre @Iémimgenyquld
renoved. In the ultrasonic cleanin

aCﬁﬁ}ﬁ‘&‘ﬁ’&t&&@daddbrfd?%gcJt%aflhégpf;é%t BYRiert oe sFheaning
tahRe.10REnd %&%&hf@ﬂ@ggl Satbtr asenimdld e &4 eanedhe

e oscillating the ultrasonic wave transmtting
ultaalsornnca weord Zommsmpt aheg thekul Arascniansmivesing the

ransm.tted to the object eane re nade
o1 EABR SR P tbRsban Rt SrEE R Fhace o
th@bb@étantl%gb&a(‘rheaﬁ}eﬂoﬁgﬁ BEeS@Q@h@s&ﬁQ%lr@@dﬂé@@r, the
particles can be effectively renmoved. In addition, the

apPBFedust ¢ WP el B d? chRaBeMG i asoriacd |36 ¢ bhpetng
by th
melshIeh ¥l A fEeng R R R R o

t r THEMDRAWNNGS r0014] a horizBhGall Alisea schemati c
front V|em/shOMAng~an exanpl e of the uyltrasonic

cl eah? ngPaPpArANGS -addtt dihigF 20 The [r&SEH S MRRRT BS

according to the present invention comprises the
transmitting tank oscillating mechanism for oscillating
the ultrasonic wave transmitting tank in a horizontal
plane, and thus the ultrasonic waves transmitted to the
obiject to be cleaned are made uniform by oscillating the
ultrasconic wave transmitting tank in a heorizontal plane.
The apparatus can thereby suppress the unevenness of
cleaning of the object tc be cleaned, and can
effectively remove the particles. 1In addition, the
object to be cleaned can be uniformly cleaned by using
one cleaning tank, and the apparatus cost can be
consequently reduced. The apparatus further has an
advantage that there is no risk of contaminating the
cleaning liguid in the cleaning tank upon the
oscillation of the ultrasonic wave transmitting tank.
{00081

In this case, the apparatus preferably comprises a

holding jig oscillating mechanism for osciliating the



FIG 1B is a schematic side view showi ng an exanpl e of

the ultrasonic cl eaning apparatus according to the

present invention. FIG 2 is a schematic top

vi ew showi ng conditi ons where the ultrasonic wave

transmtting tank and the holding jig are oscillated

in the direction of a right angle to one another in a
hoh@xngomugl1p|an®pnnzdﬂmahlplasenlc cl eani ng apparatus

accor di to the S inventi

N e £ Dr B Bho kTG A oAl B RS aCOURbaERote
ho Vit A@S9NLC oelaaniatg rAPRAE @ aSism for oBlES 1A BE the

vi ews showi ng condi tions of fartlcles on a surface of

hol@engal égs iaf pehogligniiayl i pl&ERanptas al@@ac;@ﬁpm &Rdve
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thaneb { &t showset ke csafet s f age marﬁbﬁﬁ&@mﬂﬂﬂbly remove
Exanpl e. .BEST MODE FOR CARRYI NG OUT THE | NVENTI ON
the O@?L’S]:l‘:les byHeE&i iddia ek 19 atl 8fbbBPmBRt e rditg ? @

ho{f§OR£g§eE5ahgventlon wi Il be expl ained, but the
resent vention is not restricted thereto. In

[O@@%bnt years, cleaning by using ultrasonic wave of a
hi g utilized in e ultrasonic

f
1 ook gt EhaConFhEt T TR B At Subhangmy FHHY

taseNh£@NEHEt Ab1panly sHywever b heshi ghat cbhe of reguency
of the used ultrasonic wave beconmes, the stronger the

dl%ﬁ@%b@ﬂvpﬁyaoﬁlﬁﬁilﬂQQk%dﬁ@comﬁvénﬁéééﬁeén-ﬁhereby

hoff?oH?%Ye ness of cleaning occurs due to influence of,
€. g. e E03|t|on of the ultrasonic wave transducer

and Irhecthiod dhamgnetrg twhaty hdled s ttren oby ect whoebe

cl eaped,in the cleaning ta and.the particl, al it
tr ST bBPeb oo e didareu 45°ar 4 b6t aae osci1ihiERd Y
thdi @Ottt B8 BrOBl en®yras degre i bedoAbOYRotHR A in a

conventional ultrasonic cleaning apparatus, the

hoxl zamiay pPdaperf @hmsdmﬂﬁltéh@ﬁe@ﬁ@dm@ﬁfeoﬁﬁflelcéthvrﬁglﬁt he
suﬂlﬁ%%%%ggigéguﬁ% lLpg Lhe Pbé %nlr‘?gb?ﬁ%%%”%% %rcé)ytc%(r}?e

provi di ng a p ura e cleanlng ta
clanteof anar yangmohe @mﬁdduﬂweﬁythembobdmn@Jpaxurtkﬁm
quipthe cl eani ng tanks or of changing the cleaning tank
Whi ch

Furthermore, the present invention provides an
ultrasonic cleaning method comprising the steps of:
accommodating cleaning liguid in a cleaning tank, the
cleaning liquid in which an obiect to be cleaned is
immersed and cleaned; accommodating transmitting watex
in an ultrasonic wave transmitting tank, the
transmitting water through which ultrasonic waves are
transmitted te the cleaning tank; placing a vibrating
plate at a bottom portion of the ultrasonic wave
transmitting tank, the vibrating plate superposing the
ultrasonic waves on the transmitting water with a
transducer; holding the object to be cleaned with a

holding jig and immersing the object tco be cleaned in



the holding jig is arranged during the cleaning.
However, there are still problens that the suppression
effect on the unevenness of cleaning and the renoval
effect on the particles of the object to be cl eaned
are insufficient, and the apparatus cost increases in
the case of providing a plurality of the cleaning
theapkeanlimgaddiduioh, a¢oomhedeasd afh ¢ |dlaamng heank;

hol ding jig.only, the unevepne of cleanin
puPRpRgy Bl & LRt T Hbgl BEO. RRET 4e ot SR YR e
acBbhfB8at d Sk Afncont @k Hahi BOwhiRe @leayniodifyi dank;
itself and also a risk of spilling the cleanin I|qU|d
c1Ea0nrfltghéh@| edmianf tankboyctaphring litre sardeta hgy by
tran %tl[noolt(ﬂ d][tr sén[l] X'%yvf ts Sé'r cgée c?%?f];e}[ﬂt he
FRventor repea e %een ¢ondicted studies 10 so

Vlbh@t@_h@bbﬂ_@:é\&dﬂe{s}@é | @:eéaabagetahsc amesui , tide
i nventor conceived that, in the ultrasonic cleanlngdeS

t raBFfG LERS UM W SBeEN oF NE RPGIR I dfuRIR YL e R
ullﬂttars@%‘i'&' ‘ibﬁﬁ <‘T€1 éﬁ@@%ii@doggltlh%tm & 1pd ﬁf@rasonlc
| ect eaned are made uniform by oscillating

wavhetmhhsmsamﬂngmﬂﬂmkramsa1hbmmgomami plETh. | s
provtded with the vihrat,i Iate horlzontal

bl ant tRePeByPRE uridud ?thakinFRg S o be
c18bheeat 1tsoul1%z%lseﬂnf@tap@@ @Eeﬁﬁ@ﬂf FECTE[ cfmdlm@tﬁﬁ@eehe
to renove the particles can be enhanced, w thout
ul pragpreiing Wa vs lrrl:aari:’erywﬁlweténéamnng‘i tfeidszon e} hpane,
th%’axlt&g%o qj e‘i{ax;es b@r{r E@gegatﬂobeth@'&%é%’é’ t% egged
using one eani n I'S not hecessary to
clmahé¢ hhe &mmkamﬂmﬁomm,anﬂevebyathmwuﬁeﬁdmn@$3a@fng
s case, the ent invent concei ved

yi d
Cl?ﬁﬁ%ngmnotfh tﬁ‘@g% T the laﬁes RABSS G IanT WP fidr 8
andnihar Ehcflt‘:i@yékg &fd esd sapcbe;iobugi neghdyedsciid ating
al so the holding jig sinmultaneously and oscillating
addhéirinn the dhiedt oke obe actEghedangine e UkeC HRbY her
h r|z r t Vi
c1bRods Pt B AL R st B o0 RSN Bl eune
coshebehybbndumsuguémtpyesedhcedvenwhenmbmhmmnﬂuﬂthnm
|Ais a schemati.c front view
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haghaw ﬁ&véﬁtégﬁnﬁ?@tbftl?%’ée ufBr BSokité kel%arfigry-aminating
thépe%%%gaq%rﬂdwglﬁ ot be-pegaeny Itra\fﬁ@tu;%h and Fl G
is its schematic side view shown in FIG
OS¢Aléﬁ§thGOfl$h€t hel wf 2 @R 6Ai @a@EeéﬁwH@mw usank.
[Oﬁﬁg?rding to the present invention is provided with
e cleaning tank 2 that accommobdates the cl eaning
| i quitl #hierckeeer sihrg iyl oheani §gikherelfieeah o be
cl eaned 4 such as a sem conductor wafer and the |iKke,
os¢helakefaddnicc Wiz ek Pt 8RRy tank 3 that
accopogat es,LRG LY gDt ting H@i&iné fak trsamﬂﬂl%d
the ultrasonic wavés to the cleaning tank th
1nvabhatmngn¢bdt@Einéuutms phauedn&EStmélﬂﬁ&&nnmmw@fohhe
tra n|c ve transnltt

S L RETE0kE" ER e d N yrppgesed

anMatge 8 thlluté})e dd@%@t&ﬁ@fe9efae@tﬁhﬁe1ﬁplxcarmgvécﬂ9 6
that holds the object to be cleaned 4 in the cleaning

[00aAk 2. The cl eaning tank 2 accommopdat es the

I | \
o ST o1 o Al sa0in bl

taARMBAHathat el diydy o Pernokede swatldra tad jpurtehavat er)
and the |like can be used, or pure water can be al so

dipgeliorhett éngeritiurd ot t he SPSaﬁPﬁ’dj Gfquith & can be,
for exanple, 5to 90 C The cleaning liquid 7 is
supplied froma cleaning liquid inlet (not shown),
which is provided in the cleaning tank 2, and
di scharged froma cleaning liquid outlet (not shown),
which is provided in the cleaning tank 2.



[ 0018] As shown in FIG 1A and FIG 1B, in the
ultrasoni c cl eaning apparatus 1 according to the
present invention the transducer 9 and the vibrating
plate 5 are placed at the bottom portion of the
ultrasoni c wave transmtting tank 3. The vibrating
plate 5 can superpose ultrasoni c waves vi bration
hogemendatdd thyartehe transducer 9 on the transmtting
water 8, . . Her e, .t he nat ur freguency of the
L anbHUEB SomERR Be. T cearpl bET B0 ER P EL 5 M.
trahese tearRd tHons 4y beedpbenihaediaceaididgiDl&ted in
cl eani ng purpose, and is not restricted in particular.
theg Fip-ﬁ,@icgﬁgtqm@ﬁnac riakoht canake &P &N§ g FrhRjuehz y2 of
[ I e r ffect-0 he
he T ey oy B B
obFbGt 1B, be hditdaom s usdackeofotrbe edifeaniing: tanku@e maysed
e of a diagaonal shape. escri bed above, the

b As d
ang| £ P&s BATE WA tT NS tTPRG PaAR S EShTou Es  t he

[obigpsmtting water 8 for transmtting the ultrasonic
waves to the cleaning tank 2. The cleaning tank 2 is
put Imtbhehsltrassmict ickeamiey Srpetotmsdacedidinheto
thuItrasonitc.V\/avettransrrittingﬁbank 3. t bSucf A .4 is
FeRFGPE that tHE Ut r a3DAFE [dVe OPP&Temi TR ity TaRk"3
ultSaabhakged owWisdbded hehcl eapsngltark ngy tand Wiherasonic
transmtting water 8 is supplied between the cleaning

wavankr2n&fd HHe Ul 135 ohi cAwaVE L FPRASH EtiaTP 1 dike3 s
ulH38Euh 1 LoL e %M{‘@{égrtef t%l'%e oBHeAN NG QU fleafled

tenperature resistance problemof the-ultrasonic wave
areraadduced fwhen titextlantng hnguedreswperfatareaning of

[ the lik whi [ | t [
B T I TR

pabtiEasanicandee dff ansdueel yi seflbkeet.| yrar carged &f, the
the cl eaning tank. [0019

object to be Cleaned can be ultrasonically cleaned

uniformiy by using cone cleaning tank, and thereby the

apparatus cost can be reduced.

BRIEEF DESCRIPTION OF THE DRAWINGS
[0014]

FIG. 1A is a schematic front view showing an
example of the ultrasonic cleaning apparatus according
to the present invention.

FIG. 1B is a schematic side view showing an
example of the ultrasonic cleaning apparatus according
to the present invention.

FIG., 2 is a schematic top view showing conditions
where the ultrasonic wave transmitting tank and the
holding jig are oscillated in the direction of a right
angle toc one another in a horizontal plane, in the

ultrasonic cleaning apparatus according to the present



Here, a shape of the holding jig 6 is not restricted

in particular. For exanple, as shown in FIG 1A and

FIG 1E, the holding jig can be conposed of a hol ding

menber 10, which holds the object to be cleaned 4 from

bel ow, and a rod nmenber 11, which is connected with

t he hol di ng nenber 10 and extends upward. In addition,
ingeplturcal.ity of the objects to be cleaned are placed

d pel.d gn.the hol di mper 10, of .the hol ding j i
o PR AR TR i BeoeupP AL W r TRl of @

coWivBmatiigngh 1plater Hs 3h ect FaBsHiihiged dpa dheu €] eani ng tank
2 through the transmtting water 8, the standing wave
bounBé@Sbhy 4t R&ec|vd@ shgshegund sapfasdongaldls RArteles
clLeani a [ i.s far L and. t

O P dN e TS ath & That® EEr P ned tednc At The SaPPhSte

anaf Cole ast=andian ok xawel gy eatl whiichr atres . shidwes obhectatfer
be cleaned 4 is cleaned by sound pressure due_to this

sugit Bt iton Byt Lo (B) TRBOWS FaSoMat < ednt hgee 1D
ExBRRAIALUS ALEOId Nenbhs! BREPLETBA dupentd omi s
provided wth the transmtting tank oscillating
Compeelrartiigm Exdmrlescillating the ultrasonic wave
transmtting tank 3 in a horizontal plane. As
shown in FIG 1B, the transmtting tank oscillating
BER®C R@MES Mo drgsr el i gungTamt anviE3iTargh an eccentric
cam 14, and can oscillate the ultrasonic wave
[OPh&dsmitting tank 3 in a horizontal plane by
transghbh hagdil vidg LarsifEnm LBEdhiving Jtar 13
to thé éccentric¢ cam 14. The ultrasonic cl eaning
prappartatiusreadgciordiwngl 1 obehexpiledertd,i ivantilon present
. _relatively changes the ani%hon %f the ultrasoni c wave
INYERLd@icer® FUnd THET VFbPSt CAGESI™S'e 5 agai nst the
obj e¢h techatcheanad 4 hya9sey! bat LBEnghe W igas0N Grave
wave transmtting tank 3 in a horizontal plane with
oft Rehip@nFatuanLy apnk bs¥HE| a6 n§ ifedfthi I A2e as
rihed .t here can- e.th 1y I C e
H T A i " P BB TS bt 15 he of haned®
a deniichordmctecan suppr essotrdrecupevbrnésgheflr dlleant neggoéncy
the object to be cleaned 4, and can effectively reppve
O RBopAEEre BT Al PRER, PEFABS whe Nl (THSORT 6 wabgs

diﬁré;@f@%‘ﬁittty?%f_t afde; PPigsbntie havel eanashds Pe@@é@ebﬁ the
e

uniform it is not necessary that a plurality of t
unereanes§ odnksl erelpy ovFaBgsadyet ke dbjfecieneebef, e.g-
tnf! 88984 2 el ML N, 12, 08LIENG D (& dii I RALE 8098 ene

I'nt o another cleani ng Tan uring cleaning. e
hotheani Ad ot aMatcadio disbeheobp;jcand tithécapparates tosthe

can be consequently reduced. I n addition, ace f

clggpinPattiend t F hot if ngaFFgCilR (Me téfarﬁ%gtfic’%n%bvgg*r: to

peN@t LeauW ed.qfractediere, the ultrasonic wave
transmtting tank 3 can be oscillated in any

di r ethi vhswi rfa ther iporildnpl anedesor ibrdmglbe, verant thea
cohgggg&%%%ézgﬁ%¥ggéﬁTéSE ga%gn%i%%pé%égﬁgfuéﬁgaéiganing
is performed by the method of oscillating the holding
jig holding the object to be cleaned or by the method of
providing a plurality of the cleaning tanks, and of
varying the position of the holding jig in one of the

cleaning tanks or of changing the cleaning tank in which



In this case, the apparatus preferably conprises the
hol ding jig oscillating nmechanism 15 for oscillating
the holding jig 6 in a horizontal plane as shown in
FIG 1A The holding jig oscillating nmechani sm
15 has a driving notor 16 and a ball screw 17, and can
oscillate the holding jig 6 in a horizontal plane by
thérhnddinti fggddisvisngy droged dnommghéhdr iolisrgrimat or 16
to the |1 screw 17. descri b above, when
HoVREE AppBPatie Aomith Sks RHROASTE! RGo & Pou R g o
e f FBEHABLS LS iy Qs d 4 ad £ g1 ebRenhokeidng Hd g dndva B
hori zontal plane, the apparatus can nore effectively
ef§appr e5s thike PaFdichifes o bf teeeghilA§ Lot o e sbjsied rre
inBereigangd 4,800 Gan B SLLSCLEYR! Y LAMURI NG, che
particles By oscillati‘mg also the holding JiIg In a
caber bZoptakipliare.a plural Heyeoft baehalldiang rig gcahlcain In
be oscillated in any directions in a horizantal plane,
adgiEigRanple tRCar 378 repeatedt y2hdied thfoA%ide d o) 19
onﬁygethgruE%%@Hﬂggﬁ|&ErET@9nihﬂ 9LderphQ RILUENt, t he
cteaning liquid 7 frombeing ruffled, "the holding jig
ceBtasnpreberabl whesoidd atleerénneréydiardetisom ofisk roght

angle to.the direction of facing FLG o .
cofbinSpntinspiiive chanti e, LPRLTHe turras ol flsp = risk
of sypiacengl thike QRjLLind 01 bguckiearefl 4hel RIldHrsiMRYLank

there is also an advantage that the cleaning liquid 7
by supbfdipht thet ¢ lesmtistd W e@hiehe surface of the object
robPghe cleaned 4 nore uniformy. [0022] In this

case, as shown in FIG 2, the ultrasonic wave

tranem tiewmgofankid,amndhe herdwdmi ngnyegtércapppatedly

oscillated in the djrection of a right angle to one
ke SREY hEPNARCE SFor SHstH A of aﬁ%flve the ROl s
de 88PYBedWaBB vEhe Hlst LasQY Ll Wavend r aRsBhtbirng olhail wed
and the holding jig 6 are oscillated in the direction

that, aipi ghe adgire st iohechaobhed PH aSROY Fdvw dllpragrenic
e_appa S ef t] r e

wa%%eegnﬁeégggfﬁﬁ%ﬁ#%ﬁi?bféﬁﬁeh%gkégﬁH?% E%ég%ganed 4

transmcancnore effeathioled yof enbgeobhecparti tleeszileaned are

Here, ~a distance of the oscillation of the ultrasonic
na Gy BhE FGREPY P A S GrtP EnBROPARG S MFYE 1o not

tr&gshitetad kRnRar ticiwari s FoFoexaenl &itd dingd angerHfing
the oscillation of the ultrasonic wave transnmtting :
plaamk 8ncanhbegirontadng@iewt. t heevEbratieg usleatenegy of

cléggi 5r8%tk%% %%fgg%cggigéaéiggneﬁigghagéhsuppressed,
and the effect to remove the particles can be enhanced,
without providing a plurality of the cleaning tanks. In
this way, the object to be cleaned can be uniformly
cleaned by using one cleaning tank, and it is not
necessary to worry the contamination and vibration of
the c¢leaning liquid. 1In this case, the present inventor
conceived that, with regard to the unevenness of
cleaning, more uniform cleaning effect can be obtained
by oscillating also the holding jig simultaneously and

oscillating them in the direction of a right angle to

10



a distance of the oscillation of the holding jig 6 can

be 1/2 length of the vibrating plate in the direction

of the oscillation of the holding jig. In this way,

the ultrasonic waves transmtted to the surface of the

obj ect to be cleaned can be nore effectively nade

uniform and the unevenness of cleaning of the object
oneo abetélegaried xawbezontelspppresse@he] @a23jent inventor

lhbxt th ultraso qﬁ; cl eanin thod %%F%Hgln tﬁese
a BPesl?ﬁ’te et 1PeBe BR Iea Néd.“2ttY ‘%h ‘
andl thas@N i eaning fREhed caeeQr dLrﬂgeﬁ‘@l@Ihet@r eseplletion.

invention, with the ultrasonic cleaning apparatus 1 as

[08Advn in FIG IA and FIG 1B, the cleaning liquid 7

for rsi,ng .and t j t .CJ d 4

o ot oot T S pofragkey. SRERATLAE
exﬁh@&MlﬂiIuhﬁuuﬂﬁra£®mﬂtCaﬂeanhn@I@@pﬂﬂﬂt&& éﬁbdramdg

i ke can be used ure water can be al so us

toTﬁEet é’ﬁ&eﬁ%%rlé“b?n‘ih‘éncl gﬁﬁu BG4 ddi &7 e %%he%Flc
5i8%aRRlks,. 5 to 90 C. These conditions nmay be sel ected

according to a cleaning purpose. Then, the

trandai shiowg wat 1B flor andnBhEtt LRg Gher addmas abives

to_the cleanl I s,acconmodat ed in the .
SRS S SRR g b Sy L THEENES IS
ist pikvd desi puUttH e tBefiaA§Mcbhikn@ wWaler fcommodates

accommodated in the ultrasonic wave transmttjng tank
thy, c¥Rengmidect: 36 be’ cf @BntBmaTES e A it A He hof 8P ng

6an éﬁé?l hencleani ng ;i

ob] %ggnn%dgftgnﬁg e %I%aﬁ?négtgnkgglﬁ%ﬁ%%é%or waf%é and
thshowhei, n tEleGullth aaoh ¢ GratB, tirantshe tdlitncasomlec 3 that

cl eaning apparatus 1 accordin 0_the ent N
acFROBHERSR S TR (THEdCor -89 Re vi'Btat 1 Pl bt 6189

thar elpkaces iat WhedHotd onhport baniel tthenwld raseai c
wave transmtting tank 3. The V|brat|n%§$Iate 5 can

vibhpeipas® ldte asoriat waveBleFBatitort e %ﬁ%%i&®r¥h%n
ftEﬁBSﬂ‘i‘i‘% 0 the d r@PéH&MU&% t\ffatt%r )ﬁ
ul trasonlc waves superposed wt he vibrating plate 5
supeepbsaﬂsmhﬁeuiunnidmﬂcleaneagonamhezUﬂan&mmﬁtim@

wa b RR s e taucer 9o She 5oE PR il 19 90

thlﬁdzthd% h‘zhl\é%bjﬂta_set@om@l tleAselds 4NAln 1tasd rdé cd 26 h g
particular. Uilizing the ultrasonic wave of a high

tankeduency of aprOX|nater 1 MHz enabl es the renoval
el f ohe OD1LOR RAT LLeheS L PRancedine c1earlind e
uItrasonlc o d accor Ing to the prese
liganvénti.onHetrbe ab|muetdﬂéﬁn£m@aDEQu4d|§ chemical
ﬂltrasonlc 1y cleanea?mhlle 0 C|Ilat|qg t he
SO FHQQOEPG ST ansHt ¥ ¢ RgSPaHk 18T 9 Ta A Lisht R te T/
hyekag@n eroxid® JIASCF i bed ?QQ&ewa*t%rt yhe asend het kd h@an
obj éct Fo be cleaned 4 is ultrasonically cleaned whil
be ogeetl apurn@tltrhze wi tgmasoni chbaagéspr ansmi-t t Thg t ank 3 |n
a horlzontal ane the, ul trasoni.c ves .tran t
coflglPREREE; & BT B e AR AR i or gL e,
5 £899@bthheTN@eafaﬂﬁiﬁgOﬁ1§hﬁﬁﬂrﬂgu9fsﬁ 1 98heet-oho abe
cl eaned 4 can be suppreésse and the particles can be

clepprésy @Lél%llrdeﬁfé\/]@i: mp%d@hwahf é’rhﬁccél tJWe HHQ‘Fa%%‘Pn%H
thé‘ﬁ¥$éakﬁﬂﬁs'@aﬁqtk9dz t%ﬁ&‘%?@bﬁ&ggéa *f?‘co‘&! Ar}B%%OWE
uniform Tt i's not’ necessary that a pl ura |ty
lighiednbngleanks:car estpnov) degdhaod ke pobjvécted orbethe
cl eaned 4 held with the holding jig 6 is rearranged
Cl?ﬂ?b“ﬁn&?ﬂérzcleanlng tank during cleaning. The
cl eani ng tank can nunber one, and the apparatus cost
can be consequently reduced.

11



Here, the ultrasonic wave transmtting tank 3 can be
oscillated in any directions in a horizontal plane,
for exanple, can be repeatedly noved fromside to
side, or rotationally noved. [0025] - In this
case, the holding jig 6 is also preferably oscillated
in a horizontal plane to suppress the unevenness of
[OCll&dni ng. As descri bed above, when the hol ding

jig is.also.oscillated in. a rizaontal plane,. the
unevgﬁnéggwgf A gElaIl_r#’ng“gfa?ﬂnggj'eég’t RRYRS eual_nter FenLe

cleanibgy My e{festivetyosuppgessed N tdeeparthetasion
can be nore effectively renoved. Here, the

thioltdiang JUeE® TannBetbscVibaREd Non RAML R T R¥F oRsaFRdaat
ok i I r a , -
e Bt o S o8 tRE TRl o oL 5
tapkesent Thize vdlkean ingy |patd 7 Eaamsheiengaad flledraddmeic
holding jig 6 is preferably oscillated in th
Waé{ierseé’t%%%ﬁﬂato‘fo% JeyRt2hAg BYt &hend TR ER DN §f°?atbﬁg
trEhCnitdidd sadwrigontal plane, that is, in the
direction of a surface of the object to be cleaned 4.
I n t Hesewayhet merteriasl af secaanadveadt age tthransdecer 9

cl eani liquid 7 is ought .into act with the
c28 FPaca 0T THERES ool SDotRE EFednca W ator dFTT or i y.
coh@@28lons may Bd dbtsSrfaged asceiimd ntdlLH cleahibiyg

ultrasonic wave transmtting tank 3 and the holdin

PuirpPgsE caNbhel Pt | A BHILAtERe 18 ReCtiigi biTa ritght1zing
ng| e er i -har i .

A T R e A i

1 MHrk ehadrice 4 hehdotemogajli gfGearte cosdilld atadt inléheto be
irectjon of a right angle to one another in a

€PREMCFGnt al pl ane, the unevenness of cleaning of the

obj egbrtevle cleanathvwh can becrone, ekf eetdteal Ysurface of
suppressed and the particles can be nore effectively

theepdeediingertianla disednke 6f eheigxanaat3mPef the
ul{rasogectave d AN LG Lapkadoahd Lhsdol ding

jig i s hot restricted in particular. For exanple, a
trdnshanad raf tdrek o3cattaminodack st dhaultraasoni ct wagewater
transnittinq:tank 3 can_be 1/2 | ength of th@Pvib;ating
B BPat & HaR STHe" ' R Ect i OnUbF FRRETGSTIMA AT o 'S Farfyitd

tafkdist anee of &g Rpcidhrt 2onsobuthehe) dimg jig 6 can
be 1/2 length of the vibrating plate in the direction
trghspié taswd [Malteond o cepempdediedy ijn ¢g-he mlwrasqayc wave

trghgmgggf§§¥g§#¥@§§s transmitted to the surface of the
oB]ect to be Cleaned can be nore effectively nmade

uni f puah and e nenentenneisise ofil ckeaninig ofatehe obj ect
trggsgiégfﬁgm¥ggfn3bfsngggaggg%r%%¥g%de the cleaning
tank 2, and the transmitting water 8 is supplied between
the cleaning tank 2 and the ultrasonic wave transmitting
tank 3 is useful for the contamination of the cleaning
liquid, a temperature resistance problem of the
ultrasonic wave transducer when the cleaning liquid
temperature increases and the like, which occur in an

ultrasonic cleaning apparatus having such a feature that

the ultrasonic wave transducer is directly arranged at

12



[ 0027] As expl ai ned above, in the ultrasonic

-cl eani ng apparatus according to the present invention,

since the object to be cleaned is ultrasonically

cl eaned while oscillating the ultrasonic wave

transmtting tank in a horizontal plane, the

unevenness of cleaning of the object to be cleaned can
thbec$appiesgsednkand the particles can be effectively
[ng ved. In addition, the object to be cleaned can be

asoni cally cl eaned uniformy by using one cl eaning

t ankyapd, t Regahyet b apprana usi c@siigas be neduced.
Furthernore, there is an advantage that the ultrasonic
reghvéctedndm tRANTg S BhRE carf e D8_TP gt edswistiooty 1n FIG

C ami.pat i r ' | Leanj.n oul diinethe
1aCRRLSTH AR 1B Ao 1ALRg S0G, EaRtBnG: st B ¢
holavast membaid 11M0e wxiptlai hetldsntirer ebdetcdi 1t dhased-bmaned

Exanpl e _and Conparative Exangli bu&fthe.present

efhdfet

4 [ROBNPESRYIs F 524 i BERh §hidodd CUBGRpTS

with YWhEhnbheiWd rasesd £ £heaRling x2RRAIAL S, ACLOr dimg to
the present 1nvention as shown in FIG | A and FIG 1B
addhteensi ki pdungelfisrs dBvihg abdeatmst dro dfe 30eqngd are

oLYBLE S SUDISELE 0 T Ry SPIE. MR, nonaing

jigénglating the ultrasonic wave transmtting tank
fter the cleaning, the particles of the wafers were .
neastReduhf LR SENET ha VAR fERETRRPREL Foh Napbsr At atasy
I gani | L %803 LUL N Ofn 1IN Aoy gh
pl%gges,g%%d?%égkgggggi?ggougtercang pd&g mé%er (SC—iL)lg
theasraseditancd tveatext 8y ethat Bbanwdd nly Wah®e Bhended by

enbSTRELALE Lo 1P £ SELDY LL9ULO RS20 G B0 D,
2 and the like is formed, and the cleaning ligquid that
is into contact with the antinode of the standing wave
greatly vibrates. The cbject to be cleaned 4 is cleaned
by sound pressure due to this vibration.

[0020] '

The ultrasonic cleaning apparatus according to the
present invention is provided with the transmitting tank
oscillating mechanism 12 for oscillating the ultrascnic
wave transmitting tank 3 in a horizontal plane.

As shown in FIG. 1B, the transmitting tank
oscillating mechanism 12 has & driving motor 13 and an
eccentric cam 14, and can oscillate the ultrasonic wave
transmitting tank 3 in a horizontal plane by
transmitting driving force from the driving motcr 13 to
the eccentric cam 14.

The ultrasonic cleaning apparatus according to the
present invention relatively changes the position of the

ultrasonic wave transducer 9 and the vibrating plate 5

13



As a result, the nunber of the particles was 301 in
wafer 1, 286 in wafer 2, and 281 in wafer 3. FIG
4(A) shows conditions of the particles on the surface
of the wafers after the cl eaning. Accordi ngly,
it was able to confirmthat, in conparison with
Conpar ati ve Exanpl e descri bed bel ow, the renoval
agefifiett toe tdvg quar ticlles whsanepr dvéd armb-iheating the

ungg\égﬁg?:SE%&%{ﬁ g%aﬁéggtggngﬂgaﬁ; g énﬁafehsé’gpfzrggggg'

plHhEr aseni eald \tdeanee: Wahl eabite Reiding jrig meshanism
simul taneously oscillated as shown in FIG 2 in .
12 388 dessribaheakeife, cbharebynsags Makampie 12 1 GRS PRec

ticl ~ )
waRBE, LERERMIT AT i BiricdBs U oY A Sa TR Pl
cleafhed 14, uhifdmmwad®n 2upandsi54hen wefernBes & &

4(B) shows conditjons of the partic]Jes on the surface

clgpnipfe Maftdts A1eTLthe BFe&nFAGSd 4/ aNAH dingly,

efEbcVaS Akl & di O ML bat c1kR  COMpakiRaR WA N since
Conpar at i've Exanpl e descri bed bel ow, the renoval

thef fiettrasontie Wrares ct esnams ticmpr GeedlEndrct to be
clgggégggg%%ﬁ%ﬁéﬂéﬁg%gngfi%hﬁsm%% r%é%g%gg%f that a
plurality of the cleaning tanks are provided and the
object to be cleaned 4 held with the holding jig € is
rearranged into another cleaning tank during cleaning.
The cleaning tank can number one, and the apparatus cost
can be consequently reduced. In addition, a space for
oscillating the holding jig in the cleaning tank is not
required.

Here, the ultrasonic wave transmitting tank 3 can
be oscillated in any directions in a horizontal plane,
for example, can be repeatedly moved from side to side,
or rotationally moved.

[0621]

In this case, the apparatus preferably comprises
the holding jig oscillating mechanism 15 for oscillating
the holding jig 6 in a horizontal plane as shown in FIG.
1A.

The holding jig oscillating mechanism 15 has a
driving motor 16 and a ball screw 17, and can oscillate
the holding jig 6 in a horizontal plane by transmitting
driving force from the driving motor 16 to the ball
screw 17.

As described above, when the apparatus comprises

the holding jig oscillating mechanism 15 for oscillating
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[ 0031] (Conparative Exanple) Wth the conventional
ultrasoni ¢ cl eani ng apparatus as shown in FIG 3, the
wafers were ultrasonically cleaned in the sane
conditions as Exanple 1 except of cleaning w thout the
oscillation of the ultrasonic wave transmtting tank
and the holding jig, and the particles were neasured.
thAshalddsug t,ig he hmn@ehooﬁzphéa@amﬂanaﬁ Ve 2094rknus

waf 1, 2749 f i f FI
Ca&(@§2§h %ﬁﬁﬁﬁ?f@ngég?r?ﬁé 6§rtl4é%g%h§%%e EUF ganing

es on ace

ofotnehepsfcar s afgercibgnelieaniang As shomh énpr&tGively
4(C), there resulted in |eavi ngr$ the particles, which
repeie togardied sl beiby BaSEd Len 18 Dallizhi e dgeheing Jig

6 Wht Doyt oM g- 1 0032]

Here, the holding jig 6 can be oscillated in any
directions in a horizontal plane, for example, can be
repeatedly moved from side to side, or rotationally
moved. In order to prevent the cleaning ligquid 7 from
being ruffled, the holding jig 6 is preferably
oscillated in the direction o¢f a right angle to the
direction of facing FIG. 1A, in a horizontal plane, that
is, in the direction of a surface of the object to be
cleaned 4. In this way, there is also an advantage that
the cleaning liquid 7 is brought into contact with the
surface of the object to be cleaned 4 more uniformly.
[10022]

In this case, as shown in FIG. 2, the ultrasonic
wave transmitting tank 3 and the holding jig 6 can be
oscillated in the directicn of a right angle to one
another in a horizontal plane.

As described above, when the ultrasonic wave
transmitting tank 3 and the holding jig 6 are oscillated
in the directidn of a right angle to one another in a
horizontal plane, the apparatus can more effectively
suppress the unevenness of cleaning of the object to be
cleaned 4 and can more effectively remove the particles.

Eere, a distance of the oscillation of the
ultrasonic wave transmitting tank 3 and the holding jig
6 1s not restricted in particular. For example, a
distance of the oscillation of the ultrasonic wave
transmitting tank 3 can be 1/2 length of the vibrating

plate 5 in the direction of the oscillation. Similarly,

15



Table 1 shows the conbined results of Exanples and
Conparative Exanple. [0033] WAFER 1 WAFER 2 WAFER 3
COVPARATI VE EXAMPLE 2994 2749 1545 EXAMPLE 1

a distance of the oscillation of the holding jig € can
be 1/2 length of the vibrating plate in the direction of
the oscillation of the holding jig. In this way, the
ultrasonic waves transmitted to the surface of the
object to be cleaned can be more effectively made
uniform, and the unevenness of cleaning of the object to
be cleaned can be more suppressed.

[0023]

Next, the ultrasonic cleaning method according to
the present invention will be explained.

In the ultrascnic cleaning method according to the
present invention, with the ultrasonic cleaning
apparatus 1 as shown in FIG. 1A and FIG. 1B, the
cleaning liquid 7 for immersing and cleaning the object
to be cleaned 4 is accommodated in the cleaning tank 2.
Here, as the cleaning liquid 7, chemical solution such
as 8C-1 and the like can be used, or pure water can be
also used. The temperature of the cleaning liquid 7 can
be, for example, 5 to 90 °C. These conditions may be
selected according to a cleaning purpose. Then, the
transmitting water 8 for transmitting ultrasonic waves
to the cleaning tank 2 is accommodated in the ultrasonic
wave transmitting tank 3, and the cleaning tank 2 is put
into the transmitting water 8 accommodated in the
ultrasonic wave transmitting tank 3. The object to be
cleaned 4 is held with the holding jig 6 and immersed in
the cleaning ligquid 7 accommodated in the cleaning tank
2.

[0024]

As shown in FIG. 1A and FIG. 1B, in the ultrasonic
cleaning apparatus 1 according to the present invention,
the transducer 9% and the vibrating plate 5 are placed at

the botfom portion of the ultrasonic wave transmitting
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301 286 281 EXAMPLE 2 196 171 154 [0034] It

is to be noted that the present invention is not

restricted to the foregoi ng enbodi nent. The enbodi nent

is just an exenplification, and any exanpl es that have

substantially the sanme feature and denonstrate the

same functions and effects as those in the technica
tangndept THeswiired iiny @ lEte bf cahesppeseoiss midmd senic

wa@ég vibration generated by the transducer 9 on the
transmitting water 8. The ultrasonic waves superposed
with the vibrating plate 5 are transmitted to the
cleaning tank 2 thorough the transmitting water 8.

Here, the natural frequency of the transducer 9
can be, for example, 750 KHz to 1.5 MHz. These
conditions is not restricted in particular. Utilizing
the ultrasonic wave of a high frequency of aproximately
1 MHz enebles the removal effect on the particles to be
enhanced.

In the ultrasonic cleaning method according to the
present invention, the object to be cleaned 4 is
ultrasonically cleaned while oscillating the ultrasonic
wave transmitting tank 3 in a horizontal plane.

As described above, in the case that the object to
be cleaned 4 is ultrasonically cleaned while oscillating
the ultrasonic wave transmitting tank 3 in a horizontal
plane, the ultrasonic waves transmitted to the object to
be cleaned 4 are made uniform, thereby the unevenness of
cleaning of the object to be cleaned 4 can be suppressed,
and the particles can be effectively removed. In
addition, since the ultrasonic waves transmitted to the
cbject to be cleaned 4 become uniform, it is not
necessary that a plurality of the cleaning tanks are
provided and the object to be cleaned 4 held with the
holding jig 6 is rearranged into ancther cleaning tank
during cleaning. The cleaning tank can number one, and
the apparatus cost can be consequently reduced.

Here, the ultrasonic wave transmitting tank 3 can
be oscillated in any directions in a horizontal plane,
for example, can be repeatedly moved from side to side,

or rotationally moved.
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included in the technical scope of the present
invention. CLAIM5S 1. An ultrasonic cleaning

apparatus having at | east a cleaning tank for
accommodating cleaning liquid in which an object to be
cl eaned is inmrersed and cl eaned,; an ultrasonic

wave transmtting tank for accommopdating transmtting
[O®W@tér t hrough which ultrasonic waves are transmtted

to tEeo%b§%nbg agﬁ% Q ldl?griggr%t gga@é%‘%f%f%?%kly

at a Oom port I'O nrc wav

ostiansmed iig & anks 1 tdet¥ibpatineg tpl ai@psmaﬂ poséng the
ul trasonic maves on the transmtting water with a
uneygREGecect ffaning-a holding jig for hol ding the

obj egl Loshe:gleangd i the gl eRai Hglﬁﬁ%ﬁ Jig 6 tdesiso

apparatus 1'n which the ‘object to be clea
osuhﬂﬂawmd(ﬂﬂl@/mweanedtby pimeesi riga henobjeress oobe

| eaned hel d with, the hoi ding_j the cl
C1EPEIRG RRcOMUHT LT n DhECC e (e i1 MHgCt he

ef?b%@&'v‘%Qyt adﬂ@pf\é@sé@eahaaew blirkg Wl £rea¢ceampdated
in the ultrasonic wave transmtting tank, and

efteandmetlt memdiesdl t rasoni ¢ waves superposed with the

Vlbrﬁélng Qh%t%o f&? Cifaﬁ ggntggk EEE%%Q%&J“EH any

transnt flng wate ara us - comnp

dlkéamiﬁmbtumgeiaﬂkrpscmtbatpmgn@ecﬁwm:ﬁﬁémple, can be
oscillating the ultrasonic wave transn1tt|n% tank |n a

reﬁ@@ﬁ?@ﬁﬂémﬂﬂ%ﬂuﬁro@ syfe GPt F3s6ni OcIAf
mo@BRar akYs ,aged HNGHAOrent the cleaning liguid 7 from

being ruffled, the holding jig 6 is preferably
oscillated in the direction of a right angle to the
direction of facing FIG. 1A, in a horizontal plane, that
is, in the direction of a surface of the object to be
cleaned 4. In this way, there is also an advantage that
the cleaning liguid 7 is brought into contact with the
surface of the object to be cleaned 4 more uniformly.
[0026]

In this case, as shown in FIG. 2, the ultrasonic
wave transmitting tank 3 and the holding jig € can be
oscillated in the direction of a right angle to one
another in a horizontal plane.

As described above, when the ultrasonic wave
transmitting tank 3 and the holding jig 6 are oscillated
in the direction of a right angle to one another in a
horizontal plane, the unevenness of cleaning of the
object to be cleaned 4 can be more effectively
suppressed and the particles can be more effectively
removed, |

Here, a distance of the osciliation of the
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claim1, further conprising a holding jig oscillating

mechani sm for oscillating the holding jigin a

hori zontal plane. 3. The ultrasonic cleaning

apparatus according to claim2, wherein the

ultrasonic wave transmtting tank and the holding jig

are oscillated in the direction of a right angle to
ulbnesanéthervien tax armmizontay peake3 amd A@QMHQkﬁKWQC]lg

cleanin conprisin th J3tep
6 5808ﬁﬁng§n% dqlcg ngp?lgh E|n a g eaﬁﬁﬁgptaﬁk, t he
disteankngfl it &ddi M €hoRnoobjpet ulle rhe oelieanetvée s

i mmersed and cl eaned:; acconmpdat |

trepgERs ATENONEG ARGt e G are ul(?aé@ﬁgéhm@\ﬁe ttgff@aﬁéirﬁﬁ%@g
plgeakmt he el AN arngofﬂfa{ﬁé BPE%QEt‘M&' ich Whitfiasonie, a

wavesS are transmitted to the cléaning tank
diptancagoé whm%ﬂ3dmﬁ1ﬂtu@na®fatbethoﬁﬂpm@tuwm(ﬁ tdme be

raso e tr nsmitting.tank, th ra | at e
1/ 4 06ReE & Hetttie Saol on' the” dladian el &t
th$65§&1%ﬂ5@1%ntQﬁﬂ&gﬂ§eﬁ®ldlng jhgldlmg EHQSOWdyﬁ ﬂﬁb
be cl eaned with a hol di jig i mrersing the obJect

ultnaben@beaﬁ@@altnanﬁmi©bﬁdn§0|ta@|QUéé@éwnﬁéht

ord RSB o LIS LA a0
unUELFASOBNE \Waee drfeﬁf@rﬂfhé§$n@ft abkaning of the object to
be cleaned can be more suppressed.

[0027]

As explained above, in the ultrasonic cleaning
apparatus according to the present invention, since the
object to be cleaned is ultrasonically cleaned while
oscillating the ultrasonic wave transmitting tank in a
horizontal plane, the unevenness of cleaning of the
object to be cleaned can be suppressed, and the
particles can be effectively removed. In addition, the
object to be cleaned can be ultrasonically cleaned
uniformly by using one cleaning tank and thereby the
apparatus cost can be reduced. Furthermore, there is an
advantage that the ultrasonic wave transmitting tank can
be oscillated without contaminating and ruffling the

cleaning liquid in the cleaning tank.

[0028]

Hereinafter, the present invention will be
explained in more detail based on Example and
Comparative Example, but the present invention is not

restricted thereto.

[0029]
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cl eaning the object to be cleaned ultrasonically by
transmtting the ultrasoni c waves superposed with the
vibrating plate to the cleaning tank through the
transmtting water; wherein the object to be
cleaned is ultrasonically cleaned while oscillating
the ultrasonic wave transmtting tank in a horizontal
(Ephapde 15. The ultrasonic cleaning nethod according to

claimi4 erei.n _the holdi j1g.1s_osci t ' :
hori@%ﬁ?a?ﬂepﬁé%ééﬁg e U r%%% i%pgﬁégkkﬁg%%gﬁ%é}ng

toag@er i dra Clray¢ndi ohasesholde iH tTBSOoNiE AAMEeFIG. 1B,
transm tting tank and the holding jig are oscillated,

thirget §d ldicodctiadie 0¥ REY1Qft 2aRdPESS Tormd atftht HER/ i Rh4ch

we?grgﬁ%ﬂ%@téaEyglmiﬂrér5pgigﬁhlﬁg, were ultrasonically
cleaned for 10 minutes while oscillating the ultrasocnic
wave transmitting tank. After the cleaning, the
particles of the wafers were measured with a wafer
surface inspection apparatus. As the cleaning ligquid,
the mixed soluticon of ammonia water, hydrocgen peroxide
water and pure water {3C-1) was used, and its mixture
ratio was 1:1:10. The temperature of the cleaning
liguid was 50 °C and the frequency of the ultrasonic
wave was 1 MH=z.

As a result, the number of the particles was 301
in wafer 1, 286 in wafer 2, and 281 in wafer 3. FIG.
4 (A) shows conditions of the particles on the surface of
the wafers after the cleaning.

Accordingly, it was able to confirm that, in
comparison with Comparative Example described below, the
removal effect on the particles was improved and the

unevenness of cleaning of the wafers was suppressed.

[0030]
{Example 2)

The wafers were ultrasonically cleaned while the
holding jig was simultaneously oscillated as shown in
FIG. 2 in addition to the same conditions as Example 1,
and the particles were measured by the same way as
Example 1.

As a result, the number of the particles was 196
in wafer 1, 171 in wafer 2, and 154 in wafer 3. FIG.

4 {B) shows conditions of the particles on the surface of
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the wafers after the cleaning.

Accordingly, it was able to confirm that, in
comparison with Comparative Example described below, the
removal effect on the particles was improved and the

unevenness of cleaning of the wafers was more suppressed.

[00313
{Comparative Example)

With the conventional ultrasonic cleaning
apparatus as shown in FIG. 3, the wafers were
ultrasonically cleaned in the same conditions as Example
1 except of cleaning without the oscillation of the
ultrasonic wave transmitting tank and the holding jig,
and the particles were measured.

As a result, the number of the particles was 2954
in wafer 1, 2749 in wafer 2, and 1545 in wafer 3. FIG.
4(C) shows conditions of the particles on the surface of
the wafers after the cleaning.

As shown in FIG. 4{C), there resulted in leaving
the particles, which were regarded as being based on a
polishing agent, without removing.

[0032]
Table 1 shows the combined results of Examples and

Comparative Example.

[0033]
WAFER 1 WAFER 2 WAFER 3
COMPARATIVE
7
EXAMPLE 2984 2749 1545
EXAMPLE 1 301 286 281
EXAMPLE 2 196 171 154
[0034]
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It is to be noted that the present invention is
not restricted to the foregoing embodiment. The
embodiment is just an exemplification, and any examplies
that have substantially the same feature and demonstrate
the same functions and effects as those in the technical
concept described in claims of the present invention are

included in the technical scope of the present invention.
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CLATIMS

1. An ultrasonic cleaning apparatus having at least

a cleaning tank for accommodating cleaning liquid
in which an object to be cleaned is immersed and
cleaned;

an ultrasonic wave transmitting tank for
accommodating transmitting water through which
ultrasonic waves are transmitted to the cleaning tank;

a vibrating plate placed at a bottom portion of
the ultrasonic wave transmitting tank, the vibrating
plate superposing the ultrasonic waves on the
transmitting water with a transducer; and

a holding jig for holding the object to be cleaned
in the cleaning tank,

the apparatus in which the object to be cleaned is
ultrasonically cleaned by immersing the object to be
cleaned held with the holding jig in the cleaning liquid
accommodated in the cleaning tank, putting the cleaning
tank into the transmitting water accommodated in the
ultrasonic wave transmitting tank, and transmitting the
ultrasonic waves superposed with the vibrating plate to
the cleaning tank through the transmitting water,

the apparatus comprising a transmitting tank
oscillating mechanism for oscillating the ultrasonic

wave transmitting tank in a horizontal plane.

2. The ultrasonic cleaning apparatus according to
claim 1, further comprising a holding jig oscillating
mechanism for oscillating the holding jig in a

horizental plane.

3. The ultrasonic cleaning apparatus according to
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claim 2, wherein the ultrasonic wave transmitting tank
and the holding jig are oscillated in the direction of a

right angle to one another in a horizontal plane.

4. An ultrasonic cleaning method comprising the steps
of:

accommodating cleaning liquid in a cleaning tank,
the cleaning liquid in which an object to be cleaned is
immersed and cleaned;

accommodating transmitting water in an ultrasonic
wave transmitting tank, the transmitting water through
which ultrasonic waves are transmitted to the cleaning
tank;

placing a vibrating plate at a bottom portion of
the ultrasonic wave transmitting tank} the vibrating
plate superposing the ultrasonic waves on the
transmitting water with a transducer;

holding the object to be cleaned with a holding
jig and immersing the object to be cleaned in the
cleaning liguid accommodated in the cleaning tank;

putting the cleaning tank into the transmitting
water accommodated in the ultrasonic wave transmitting
tank;

cleaning the object to be cleaned ultrasonically
by transmitting the ultrasonic waves superpcsed with the
vibrating plate to the cleaning tank through the
transmitting water; wherein

the object to be cleaned is ultrascnically cleaned
while oscillating the ultrasonic wave transmitting tank

in a horizontal plane.

5. The ultrasonic cleaning method according to claim

4, wherein the holding jig is oscillated in a horizontal
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plane.

6. The ultrasonic cleaning method according to claim
5, wherein the ultrasonic wave transmitting tank and the
holding jig are oscillated in the direction of a right

angle to one another in a horizontal plane.
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