DESCRI PTI ON  ULTRASONI C WASHI NG APPARATUS, AND
ULTRASONI C WASHI NG METHOD TECHNI CAL FI ELD [ 0001] The
present invention relates to an ultrasonic cleaning
apparatus and an ultrasonic cleaning nmethod in which
an object to be cleaned, such as a sem conductor

waf er and ot her sem geprergtpardgparts, i s cleaned by

i mrersing the object in chem cal solution and further
irradiating the object with ultrasonic waves.
BACKGROUND ART [0002] Conventionally, an engineering
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cleaned wth an ultrasonic cl eani ng apparatus. FI G

shows a schematic view of an exanple of a
conventional ly general ultrasonic cleaning apparatus.

TECHSTSAPWRTEADFI G 3, the conventionally general
ultrasoni ¢ cleaning apparatus 101 is provided with a

[00@ kani ng tank 102 that accommodates cleaning |iquid
10 for cleanin n objectrto be cleaned. 104, an
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ultrasonic waves to the cleaning tank 102
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transducer 109, for exanple, conposed of a ceramc
1rr%ﬁ%§%ﬁﬁ%c???c°éé§F@eW%%ﬂjQ#ﬁ?@??@lcTHévﬁﬁject to be 1
cleaned 104 is held in the cleaning tank 102 with a
holding jig 106 and the like, and inmersed in the
BACKGROUND ART
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Conventionally, an engineering part, a
semiconductor part and the like are generally cleaned
with an ultrasonic cleaning apparatus.

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



cleaning liquid accormmpbdated in the cleaning tank 102.
The cleaning tank 102 is put into the transmtting
water 108 acconmodated in the ultrasonic wave
transmtting tank. [0003] The ultrasonic waves
superposed with the vibrating plate 105 are
transmtted to the cleaning tank 102 through the
cltrarmsimiltotd ng wedled 108tlkse thebnanst drdikng 0Avakieth a

ouynded , urface of the cleani,ng liqujd 107

hod GRS o8 HO 1% w1 kS and A Fioee ot brids. 1 n
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wi th “the antinode of the standing wave greatly.
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tahkquid 107 is determ ned by a shape of the cleaning

tank 102, a placenent position and frequency of the
[0GPBAasoni ¢ wave transducer 109, and a type,
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l'i qui , a position of the antinode and node of
plehe St0&ndiny tnwaventioesdnot thanged eamoviddadiithatO2 hese

conditions are constant. Therefore, since the
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object to be cleaned 104 |ocated at the position of
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pressure due o the vibration.

However, since waveform of the standing wave in
the cleaning liguid 107 is determined by a shape of the
cleaning tank 102, a placement position and frequency of
the ultrasonic wave transducer 109, and a type,
temperature, a depth and the like of the cleaning liquid
107, a position of the antinode and node of the standing
wave does not change provided that these conditions are
constant. Therefore, since the cleaning liquid 107
hardly vibrates at the position of the node of the
standing wave, a portion of the cobject to be cleaned 104
located at the position of the node of the standing wave
cannot be sufficiently cleaned. Thus, there is a
problem that the whole of the object to be cleaned
cannot be cleaned uniformiy, unevenness of cleaning
consequently occurs and the like.

[0004]

In view of the problem as described above, there



is disclosed an ultrasonic cleaning apparatus that can
efficiently clean by oscillating a cassette
accomodat i ng a sem conductor part in two-di nensiona
manner (See Japanese Patent Lai d-open (Kokai) No.H9-
260334). There is also disclosed a substrate cl eaning
apparatus that can sufficiently renpbve contam nated
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cl eaning the substrates ultrasonically while
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aPRBY 3008 G005 | i F ELBAE Ldr S CHRTE T AIO & Shve
ma@ter@all'sglevefrr aguensyo P duMezcksoysed dubdthete by

ultrasonic cleaning of the object to be cl eaned such
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substrates and the rod members are relatively moved
parallel (See Japanese Patent Laid-open (Kokai) No.2002-
59095).

In recent years, the ultrasonic wave of a high
frequency of 1 MHz is used in the ultrasonic cleaning of
the object to be cleaned such as a semiconductor part,
for example, for reasons of removing particles of a
wafer effectively and improving particle gquality.
However, the higher the frequency of the used ultrasonic
wave becomes, the stronger the directivity of the
ultrasonic wave becomes, and thereby affecting the
foregoing problem of the unevenness of cleaning greatly.
[0005]

In view of the problems, as the disclosed
substrate cleaning apparatus does, the cleaning is
performed while varying the position where the object to
be cleaned comes into contact with the node of the

standing wave by oscillating the holding jig holding the



standi ng wave by oscillating the holding jig hol ding

the 3 object to be cleaned or by providing a plurality

of the cleaning tanks, and varying the position of

the holding jig in one of the cleaning tanks or

changi ng the cleaning tank in which the holding jig is

arranged during the cl eaning. However, even though
obidet cteabengleaneperdorimgde byvidéngethpd vas ldéscra bhethe

above h till, I t hat [ X
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are insufficient, and apparatus cost increases in the
cleasénef tppdvildi miieh gihe dreiging 1hE éReaditag asthks.
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causes the problemin cleaning by using the
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provi des an ultrasonic cl eani ng apparatus having at
| east a cleaning tank for accommopdati ng cl eani ng

DI 4O Grpi BpWhiG @t 3Pj ect to be cleaned is inmersed

and cl eaned; an ultrasonic wave transmtting tank for
[0@eEbnmodating transmitting water through which
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object of the present invention to provide an ultrasonic
cleaning apparatus and an ultrasonic cleaning method
that can suppress the unevenness of cleaning of the
cbject to be cleaned due to the strong directivity,
which causes the problem in cleaning by using the
ultrasonic wave of a high frequency, can reduce the
apparatus cost by reducing the number of the cleaning
tanks, and can effectively remove the particles.
[00G7]

To achieve this object, the present invention
provides an ultrasonic cleaning apparatus having at
least a cleaning tank for accommodating cleaning liquid
in which an cobject to be cleaned is immersed and
cleaned; an ultrasonic wave transmitting tank for
accommodating transmitting water through which
ultrasonic waves are transmifited to the cleaning tank; a
vibrating plate placed at a bottom portion of the

ultrasonic wave transmitting tank, the vibrating plate



vibrating plate placed at a bottom portion of the
ultrasonic wave transmtting tank, the vibrating plate
4 superposing the ultrasonic waves on the transmtting
water with a transducer; and a holding jig for hol ding
the object to be cleaned in the cleaning tank, the
apparatus in which the object to be cleaned is
supktpasdmigc alHey «cl teanedn by wamessiong thwe b eetitoibe
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conprises the transmtting tank oscillating nechani sm
ulforsosdid Watvieng: rathenittingohrokwaved rarsmini § hing abke
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thintheamiby asaid l@lid@ghheheuktbasenitec Wayevater, the
transmtting tank in a horizontal plane. The _
apppparatus ofRT tHetehy SUPPFBSLERE hfeVertessl biting
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the ultrasonic wave transmitting tank in a horizontal
plane, and thus the ultrasonic waves transmitted to the
object to be cleaned are made uniform by oscillating the
ultrasonic wave transmitting tank in a horizontal plane.
The apparatus can thereby suppress the unevenness of
c¢leaning of the obkject to be cleaned, and can
effectively remove the particles. In addition, the
object to be cleaned can be uniformly cleaned by using
one cleaning tank, and the apparatus cost can be
conseqguently 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.
[0008]

In this case, the apparatus preferably comprises a

holding jig oscillating mechanism for osciliating the



oscillation of the ultrasonic wave transmtting tank.
[0008] In this case, the apparatus preferably
conprises a holding jig oscillating mechani smfor
oscillating the 5 holding jig in a horizontal plane.
In this manner, when the apparatus conprises the
hol ding jig oscillating nmechanismfor oscillating the
hohdidgngipi gni @ &drdrdaczordlal ppkaae, the apparatus can
nore_ effectively suppress the unevenness of cl.eanin
of ihet b7 eBE PN T be "EEaTetT ARE T hor SOBPFEGErvery
hol&RY¥ e ighespantiatliesy e osshibat Epg akeq 1tike ihef ding
ig in a horizontal plane. [0009] In this case, the
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holding jig are oscillated in the direction of a
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ho@pg@ﬁggyspgg?eane effectively suppress the
unevenness of cleaning of the object to be cleaned

[0&n2] can nore effectively renove the particles. [0010]
Furthernore, the p gsenh i_nvent. on irovhdes an_. .
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In this manner, when the ultrasonic wave
transmitting tank and the holiding jig are oscillated in
the direction 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 and can more effectively remove the particles.
[0010]

Furthermore, the present invention provides 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



transmtted to the cleaning tank; placing a vibrating
plate at a bottom portion of the ultrasonic wave
transmtting tank, the vibrating plate superposing the
ul trasonic waves on the transmtting water with a
transducer; holding the object to be cleaned with a
holding jig and imersing the object to be cleaned in
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In a horizontal plane, the ultrasonic waves
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the object to be cleaned can be uniformy cleaned

by
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addition, the object to be cleaned can be uniformly
cleaned by using one cleaning tank, and the apparatus
cost can be conseguently reduced. The method 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.
[0C11]

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 more effectively suppressed
and the particles can be more effectively removed.
[0012]

In this case, the ultrasonic wave transmitting
tank and the holding jig can be oscillated in the

direction of a right angle to one another in a



In this manner, when the holding jig is oscillated in
a horizontal plane, the unevenness of cleaning of the
obj ect to be cleaned can be nore effectively
suppressed and the particles can be nore effectively
removed. [0012] In this case, the ultrasonic wave
transmtting tank and the holding jig can be
hoosephitatleg liamehe direction of a right angle to one
anotgﬁr gn a7 horizontal_ﬁﬁane In this manner, when
the tit FAS8nME™WaVe iHhsHiT t1hh ¢ 8RR Gnd fe hol di ng
trhhemake iesciddrat ethd nthé hgodiiaet Hely efrea dd @ht1 Angdiein
to one another in a horizontal plane, the unevenness
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invention, since the object to_he cl.eaned is
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[Oghgqasonic wave transmtting tank in a horizontal
pl ane, the ultrasonic waves transnmtted to the object
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0014] FIG I Ais a schematic front view showi ng an
arexaapke uofl folen,ulthreaseny ct bt eanemgnagpar atfus: avoorny ngt
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.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014]

FIG. 1A is a schematic front view showiling 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 to one another in a horizontal plane, in the

ultrasonic cleaning apparatus accerding to the present



to the present invention. FIG 1B is a schematic side
vi ew showi ng an exanple of the ultrasonic cl eaning
apparatus according to the present invention. FIG 2
is a schematic top view showi ng conditions where the
ultrasonic wave transmtting tank and the holding jig
are oscillated in the direction of a right angle to
inemetdwmot.her in a horizontal plane, in the wultrasonic
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apparatus. FIGS. 4 are views show ng conditions of
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b the presen invention is not restricted thereto.

Comparedcdme Fewmmplel eani ng by using ultrasonic wave of
a high frequency of 1 MHz is utilized in the
ultrasonic cleaning of the object to be cleaned such

BE8S M@DSEHCRONUStOINGaotT idawevavENT®Mi gher the
frequency of the used ultrasonic wave becones, the

[08Lfdnger the directivity of the ultrasonic wave

hecoREse (MIBLERY e ouIRyEgpgessctychany vy decur
prGBEnasamwenMﬂ&ntwahbdheeexamdlhbd, but the present
invention is not restricted thereto.

In recent years, cleaning by using ultrasonic wave
of a high frequency of 1 MHz is utilized in the
ultrasonic cleaning of the object to be cleaned such as
a semiceonductor part. However, the higher the frequency
of the used ultrasonic wave becomes, the stronger the
directivity of the ultrasonic wave becomes, thereby the
unevenness of cleaning occurs due to influence of, e.d.
the position of the ultrasonic wave transducer and the
holding jig that holds the object to be cleaned in the
cleaning tank, and the particle quality of the object to
be cleaned is affected.

In view of the problems as described above, in a
conventional ultrasonic cleaning apparatus, the cleaning
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



holding jig that holds the object to be cleaned in the

cl eaning tank, and the particle quality of the object

to be cleaned is affected. In view of the problens as

descri bed above, in a conventional ultrasonic

cl eani ng apparatus, the cleaning is perfornmed by the

nmet hod of oscillating the holding jig holding the
thebhettihg Hégclisaredrargdy dheinet hbe oflezpriond di ng a

| urali of the cl.eani ng tanks d of . varyving the
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holding jig is arranged during the cleaning. However,
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on t obj ec
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case of providing a plurality. of the cleaning tanks.
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certain degree, whereas there newy arises a risk of
cerbatanfrgtrerg e damnimer i gavdyi eselstesand ralsgo @f

risk. of .spilling.the cleaping.liquid fraomith :
co} BRIk Do IR T gt AE 1 SHREAG PR dosl
of | BpYiewngf thi %1 dhe f eseqti dnyebior heepaateding tank
keenlx,conducted studies to solve the problens as
by deséfibeg &bsvelomning esitidthe i nventor concei ved
[G@F@ﬁ, in the ultrasonic cleaning by using the
ultrasonic wave of a high frequency, the ultrasonic
wavekn tiawmsotftthdstothee pledenofinhenbbpectpeatioally

oS eIt AL SR L0 Do Pogl LB IR o
de¥kthptheapbheat i A8 s result, the inventor conceived
that, in the ultrasonic cleaning by using the ultrasonic
wave of a high frequency, the ultrasonic waves
transmitted to the whole of the cbject to be cleaned are
made uniform by osciliating the ultrasonic wave
transmitting tank, which is provided with the vibrating
plate, in a horizonteal plane, thereby the unevenness of
cleaning of the object to be cleaned can be suppressed,
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 cleaning liquid. In 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
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plate, in a horizontal plane, thereby the unevenness

of cleaning of the object to be cleaned can be

suppressed, and the effect to renove the particles

can be enhanced, w thout providing a plurality of the

cleaning tanks. In this way, the object to be cleaned

can be uniformy cleaned by using one cl eaning tank,
ongndniotthiey rigt a rezessanyal opweney t Abecpmeswimatirorentor

and .vi brat.ion o t he cl eani l.iquid. In this case
213Re Hr s it P EoheBPO8a tPhac 'Y OaF dobsoe-
anthe henexsnnessn @fng ct Banphes i@l & lindiof dh cteasbRgletion.
effect can be obtained by oscillating also the
[0RdIdi ng jig sinultaneously and oscillating themin

the iEechholsoh &gl ANOLLAL JeAN8HBAANLTA N 2
hori zontal plane. The present inventor also
exibnmypést iofatdd: tuler dresén hodel anicar Byiprg aduts tdmserding

and t hereby bri nqi . the grgsent i pvention to
g £l

in :
LocoRpl BEEGTRT 0T TR | Ferfat i'cF rom SR bof
sighowiRg, .an exanple of the ultrasonic cleaning
apparatus according to the present invention, and
FI G 2gBshewht § nsdWématlife arsd deI§i ehB s AShehiks Tigrs oG

cl%én%%d. EI %arl%qusy rie a%ét%?é?rqlgctodt%%m q:%saeqpcar%sxyén%ion
accorai né) to € present rnventron provi ded wi't

ist beotlieari Ry dadhe ¢ hednaegoranitates hdthe cd@@abdgtes
liquid 7 for. inrersing and cleaning the object to be
the| gdrédiRgs deii e o cHRBEEFOPINAIE AfFN1THE ke,

obEE@tUE%r%éPQhﬁﬁM@¥f 4r§@§H?5EiQgskﬁﬁ%d%&dgﬁor wafer and

accommodates the transmtting water 8 for transmtting
thehéikktr &denic ez to vaeeckeanisng titdmg Zarthe3 that
vi brat.i t

PR =D A - URVb {7 ARIRT EL g & AE & L L88
theuperpases itherditdd asoniige WaYesn@Agt ke nk ansnitd i ng
vibrating plate 5 that is placed at the bottom portion
of the ultrasonic wave transmitting tank 3 and
superposes the ultrasonic waves on the transmitting
water 8 with the transducer 9, and the holding jig 6
that holds the object to be cleaned 4 in the cleaning
tank 2.

The cleaning tank 2 accommodates the cleaning
liquid 7. Here, as the cleaning liquid 7, chemical
solution such as SC-1 {mixed solution of ammonia water,
hydrogen peroxide water and pure water) 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. The cleaning liquid 7 is supplied from a
cleaning liguid inlet (not shown), which is prowvided in
the cleaning tank 2, and discharged from a cleaning
liguid outlet (not shown), which is provided in the A

cleaning tank 2.
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water 8 with the transducer 9, and the holding jig 6

that holds the object to be cleaned 4 in the cleaning

tank 2. The cl eaning tank 2 accommodates the cl eaning

liquid 7. Here, as the cleaning liquid 7, chem ca

sol ution such as SC-1 (m xed sol ution of amoni a

wat er, hydrogen peroxi de water and pure water) and
[ODA& ]l i ke can be used, or pure water can be al so used.

The te rature he ¢l eani liguid.7 n be, fo
exan‘%fsg.,g%oémtj&ng%&é’ %t‘f% %rll%laﬁ?ﬁgl gg:‘quil& %?ﬁes uglutprpa}slr%n ©
cl%&@mng daqi@afﬁﬁlgs |1 gabdolbpligly ROt HEh@PWYsemhi Chvéstion
e

pr ovi n the cleaning tank 2, and discharged from
thg éreasidigrer | uied ot eV ibaat i§KowdHat et chr ¢ splaced at

rQvi [ e_C ] .
en 8 5, 1, L P00, 80 L LIS bt
taappar.at ghel vdtaerdimg pbatdesbpeesestipenyesd anlttdwonic

transducer 9 and the vibrating plate 5 are placed_at
WayRe NG IR t9 e bR teRelH| £R85 G WA & r%n%?n' tEfng

trb@Rkidithe Yidsatgng plate 5 can superpose ultrasonic
waves Vi bration generated by the transducer 9 on the

tranBeiceti figenwatedruigl Horequeheynatuichle ftraqeshsenf?
the transducer 9. c e,...for exanpl 75Q,.KHz to 1.5
e TieGe SO 1 oheonky “bECaar of hied AEH

det'érmned according to

coadGhaaMaNGna PUsPosete BRdnkd BOLoeSIHg ci®th idleaning
particular. Uilizing the ultrasonic wave of a hjgh .
pufpegen@Pbflapptoxiedtlgtetd Mz Peidbl Byl 3he r%ln&a%lng

e s BT pet s e
1 Mérk e2adye dheclof memongbnalf fshdpen the particles to be
enhanced.

Moreover, as shown in FIG. 1B, a bottom surface of
the cleaning tank 2 may be of a diagonal shape.

As described azbove, the ultrasonic wave
transmitting tank 3 accommodates the transmitting water
8 for transmitting the ultrasonic waves to the cleaning
tank 2. The cleaning tank 2 is put into the
transmitting water 8 accommodated in the ultrasonic wave
transmitting tank 3.

Such & feature that the ultrasonic wave
transmitting tank 3 is arranged outside 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 liguid
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
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As described above, the ultrasonic wave transmtting

tank 3 accommobdates the transmtting water 8 for

transmtting the ultrasonic waves to the cleaning

tank 2. The cleaning tank 2 is put into the

transmtting water 8 accommpdated in the ultrasonic

wave transmtting tank 3. Such a feature that the
thel tilasonng wearndk. transmtting tank 3 is arranged
[ng%iide the cleaning tank 2, and the transmtting

r 8 is supplied between the cleaning tank 2 and

the mlteasansaapeve it kaRsMdldigy §agke3iksnuseful for
the contamination of the cleaning liquid, a ,
refbApEEGEULE PeSitsit AR pr AR ens o PhE, 8Pt FASYAI d wdVids -

t S er e ing.: Liqul.di. .t
A A T PR b e el SRR Be 2
hotHeani ngmdpparldt,ussy ot Ngo sdshthef edtjwce thratbe tdleeaned

ultrasoni ¢ wave transducer is directly arranged at, 1
4 tremcPedfing ashié 9 Cﬂ@@bﬁﬁrg}'awgﬁ§ﬁb¥ﬁ Heed

wibR! dhBIhb1$i6d Sndiftler MBSt £HG €dtbRRARIIWEH AN . TTOr
exanple, as showmn in FIG 1A and FIG 1B, the hol ding
adfligiocan be pdomsdsiady o3f athtopldi agtaemseelGlafieh are

hol ds _t j b d__4 fromdbel .
PLP0aC ntl CLE hi I 16 LORGCPER i 17 o el d
a

jigegber 10 and extends upward. In addition,
plurality of the objects to be cleaned are placed and
hel dllem BhETREPEIAg WIS e rS WP BROBRE HoF&i RGeS Milgreting

pl%?g 5'%&@3Q@§5§M§%¥%§U@§r99 ed1whhh nighe M ibratd g ugh

ate are transmtted to the cleaning tank 2 through
théhertnansnittiiongranater8 8, thhesstandingg weanee Hsountied by

thégﬁkgggﬁgbanéé¥gc%&%gggg?’wg@Hgso%fgﬁgacléﬁﬂgﬁl tank
2 and the like is formed, and the cleaning ligquid that
is into contact with the antinode of the standing wave
greatly vibrates. The object to be cleaned 4 is cleaned
by sound pressure due to this vibration.

[0020]

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

As shown in FIG. 1B, the transmitting tank
oscillating mechanism 12 has a 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 mector 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
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2 and the like is forned, and the cleaning liquid that

is into contact with the antinode of the standi ng wave

greatly vibrates. The object to be cleaned 4 is

cl eaned by sound pressure due to this vibration.

[0020] The ultrasonic cl eaning apparatus according to

the present invention is provided with the
aghiassnthie mdp jteaatk tosee | CaerngdndcanicsmilZl fto¥ng the

scillating the ultrasonic Y ransm ttin nk, 3
w1 PREEORGFT ol T be Ao gnban i Ara e fit pretel
plbhhanghictt ith@ tadaswset 1 hat tagkmeekdniisi ity hascltanism

driving nmotor 13 and an eccentric cam 14, and can
12036i Frace ifaed @ReE®ontteraby cerafshia tily 1Rk 30RhC

wat@ﬁgogiré?ﬁ'iﬁ'tt@dﬁ”@o OYpet étéﬁ%ﬁ"ctet b9 Gfd Whd. dorce fgom

riving notor 13 to e eccentric cam 14. The
clehhedsdnut idcrani ngrrappapatas sacter dimey drmade of

present inventiqn relatively changes the position of
C1PRBING| Cfast CRIRE" {FanSaUELFo88nd t BT BhL i ng

efPEé£§v§l§3r%&ﬁhﬂ@ttﬁ@epQPkﬁéﬁe%Q benche@ned ¢h b¥since
oscillating the wultrasonic wave transnmtting tank 3

thenuathesiozndnt alaves aneanbnhtihe toarkdyd tabIRCt apk e
osci |l ating mechanism_12.as.descri be bov. eby
1 83ReHnle RO T L ReAME hvdd TP Biqa th ThE =

e th aso Waves

plaukfaece off the abiectiii® benkel aaredrbwiriddrand cane
suppress the unevenness of cleaning of the oblec to
obpacE| Eand¢ £leanrdah hetfetifdeltyrer & thel 19 © 1S

reQ?Etah%]!egis -iélltrb 'ﬁﬂ%,n, c$EBAEngt RE AW HASHY Cc WeYRSng.
transmtted to the object to bé cleaned 4 becone
Thencfleeminigt tas1lnotameressaryotbat aad glhe alpparaftus heost

cafl BRI RS PLQULERY, 200 g1 L, 1B, o
oskl@a@naghencra gy t ank durichg eleaniing tank is not
required.

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

[0021]

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.
iA.

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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The cl eani ng tank can nunber 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
transmtting tank 3 can be oscillated in any
directions in a horizontal plane, for exanple, can be
theepedtédioy jnoved from kpdézooteildelans, ridiatieparayus

noved. 1 n this case, th ~appar at us referably. .
2B o Ps € L4 Tt Wi RGP T 6585 1) AT T hant St Jeining
off ehecOSBjldcat it bd hel dohding pind Gam @ﬁwréﬂﬁ@éﬁively

pl ane as shown in FIG | A, _The holding j
reporEl RS M Greiches sy 195Rad latigg iy ritd%%rh%dhm ald

I'L 7, @A oscillate the holding jig 6 in
6 gﬁhorﬁgbnygktﬁl:gh @Qtransn1tt|ng driving force from
t he Her&yngh&ohoﬂdﬂﬁg(31¢e6baah bscpewilZdatAsl in any

descr.i bed ,above, when the apparatus conprises the
1RErELRGS g &5 Cwa%%@aﬁeeﬁgﬁ. PemiPT fH5raHetT1 1 32 g

repdatBeIROH NG | 1:9oR 038 BeriszanrtaloPlaitearibeally
apparatus can nore effectively suppress the

mouﬁévenﬁesgrdferclteamwemﬁ the @Fapé@tlntgo l@éltbllﬂba%e@rwn

d
beggglﬁﬁatlnéfalso t e o¥%|r§nn%e %ﬂg¥é%or| ontm

osphanacekerie, dthe dtetngohi gf6acarigbﬁ. csniléd at @dtha
any directions in a horizontal plane, for exa l e,
digghtaen Cépd@Sdy bved! br oAfspdéad et gplane, that

r ot gt al n, 0 eani
lsfl%glg%% f%%ﬁ?ﬂ%éﬁﬂdoﬁuffFggEa%%eQﬁﬁﬁgﬁidh?fé&% ?2 be

clproeker bl y Inosdiils ataad thehe dor sdspoRnofadvaritghge that
thengaga%gng %1quld 7 is brought into contact with the
surface of the object to be cleaned 4 more uniformly.
[0022]

In this case, as shown in FIG. 2, the ultrasocnic
wave transmitting tank 3 and the holding jig 6 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 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.

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

plate 5 in the direction of the oscillation. Similarly,
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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 cl eaned
4 nore uniformy. [0022] In this case, as shown in

a BiGtazce ke ulhe asomi tlapave tfansm thdldinanki® andan

t hal di ji can. be_.oscill.ated.in the direction
beod7 7 eI ot BB BABEhEr At 4 harl ot ArcELoR of
thel are.i 1As tdescrd begh abpyediwhen ilthe aht rasenivea wavehe

transmtting tank 3 and the holding jig 6 are
ulggeisiordice¥aves t e iFReEEREntOf tRer igHtE afryl @f t BP8ne

ob?%%tthet_ro ib{é 140082 HB! ARGe LIS ARPAFAL YSnERD0 nore
ectively ‘suppress the unevenness of cleaning of
untife rabj ectd tthdbeineyeaneds4odnd leam ingy e efflect ovdeyt to

renqove the particles. Here, a distance of the
beoSdrangd GifbfP’ HEPT 4l $FBESRPESHave transmitting tank
[082and the holding jig 6 is not restricted in

particul ar. For exanple, a distance of the

osci Neati ohhef ulheadaniasonl eanane metiesmaadanglinmkto

3 can _be.1/.2 | ength of.the vibhratin late 5 in the
thgi Pé‘(‘:etsieé‘lﬁC of % n(replo%%i‘ﬁ% ilaﬁ. g§%r%iallg]ﬁc§', 15 a distance

of the esei llatzenrafc tdiee A0l B NGefhgdb acan rdievdl/t2o the

| ength of the vibrating plate in the direction of the
Pr8§€P¢IéﬂWﬁ?Qﬁoq¢mﬁ¥EﬂdFﬁﬁ PLELaERG SARRN 1 %e
2pPhl-bARANIC MEGS S AN ECA1RO Liae 3l f 3 of pd he

0 eaned c

ject to be c an be nore effectively nade
cleninfiooml ignd d He Tmevennessiof eheamilegprofng hehebpegect

T A A s
Here, as the cleaning liquid 7, chemical solution such
as SC-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 te 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 liquid 7 accommodated in the cleaning tank
2.
- [0024]1

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 bottom portion of the ultrasonic wave transmitting
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the present invention will be explained. In the
ul trasoni c cl eaning nmet hod according to the present
invention, with the ultrasonic cleaning apparatus 1
as shown in FIG 1A and FIG 1B, the cleaning liquid
7 for inmersing and cl eaning the object to be cl eaned
4 is accompdated in the cleaning tank 2. Here, as
tanke 3¢l eAhienyibiradiichd7 o lottea Tatagobureosposge 1 tag S ic
and the like can be used,. or_pur t can be I
wa fE e LG T Sy ST P het BPeRing THGH & PRarte
trhfsmiok ieanRiter 5 1 0 13k Gl dhesencendatieensumyrfiesed
sel ected according to a cleaning purpose. Then, the

withah8fi oG Wet®rP B $or 5t R Bfs AT BNEAY [HRT dsdritRe waves
clégnmg ¢Leanixng 4 ank, !§hé°€9%§&%%%§” ddteer 8.
ul'trasonic wave transmtting tank 3, and the cl eaning
tanki@rés phe nantaalheEdaq@rsmeytofigthat éradsducer 9
accommmupdat ed in the trasonic ve trangnmitting tank
can bepne Tog) ST e 15 KRR 1o E e

coRQh iR S 1G G ANd-d el Sedal hn bhetaleaning lutquiid ihg
accommodated in the cleaning tank 2. [0024] As shown
thenuktGaspoaiandaieG olB hhghhérgnueasonicd aewnimgtely

ar at 1 cordin esent .in jon, _ .t
1 EBENEAHR e Y A B AP PRBE PR YR Pl 8 o
enhBhgcbatt om portion of the ultrasonic wave transmtting
16 tank 3. The vibrating plate 5 can superpos

€
Ut rEBoRRe UhEves O AT Jhorat Badpy SFRETING o the
pr%%éﬂ%dﬁﬁ%%ﬁ%fyh}r%het&@fégitEane“@ﬁ%hﬁgdT@eis

trasoni c waves superposed wth the vibrating plate
ulbrapenticadd ttlexhrtad twiel lel eaniihdatdamy X hehorbuggs ehec

vl Fal TSR Yo, $516, ot RO S

MHz.adh@s€cribed 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
additiocn, since the ultrasonic waves transmitted to the
object 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 1s 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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conditions is not restricted in particular. Utilizing
the ultrasonic wave of a high frequency of
aproximately 1 MHz enabl es the renoval effect on the
particles to be enhanced. In the ultrasonic cleaning
nmet hod according to the present invention, the object
to be cleaned 4 is wultrasonically cleaned while
[0886&ill | ating the ultrasonic wave transmitting tank 3

in ahorjz ntagepl%ﬁb f lgfg P? ?gvgigl1t ‘%é?gﬁﬁy

thatI?he 0 Ject t'o eane raséni &

oselieanedaiid & qs@tii:@mwg pllhgeultior &gy = @ Vviehe
transmtting tank 3 in a horizontal plane, the
VLRV EHASEHH @ T¥¥%smitted to the object to be

cl eaﬂsddésg&gb@d%bwé oL h@lﬁngoﬁaﬁnE{n%\i%nr@%% of 150

cl eaning of "the object to be cleaned can
ossm@ﬂﬁ&@@bdn anhbihaomaallpﬂesecaﬁN&auﬁéu&nmw@$yof
mpved. I n additjon, sin uItrgﬁonlc waves

t
c1ERIRN Prfod o ATt ofacbE, flEalerL 3 2] HEUERre

ef¥BEhORD Y tsdph i scdesfEsahE bRat ia1Rldrald tye ohctbe
cl eaning tanks are provided and the object to be

efépesnee ly FEMPYEEh the holding jig 6 is rearranged
Intng 8th§h C%%ﬁQiQ%%éfp 6d8£ﬁnge Egégﬁﬂgtéguin any

cleanlng tank can nu e, and € “appar at us cost?
dleaﬁthen@oﬁsequeni&yzm@ﬂameﬂlaHerefo&h@xﬂmpkﬁunm@nmhae

transm.tting tank can_ be oscillated in an
regppéeildnd e s ‘?ﬂb?mz%h@%l TR §Ader Cdr ré%&%?%?a%%m be
moveReat edl ¥ rprved J romyd e ﬁ@esw@amag natti oAl Yom

noved. 17 [0025] In this case ing Jig 6 is

beahgorpﬁéﬂ@GEMQPecﬁmldia@edlgn6alﬁomﬁﬁﬁﬁ¥ﬂbkﬂane to

oo SHBREER UIe il Y FORERE AT o6l 20400 408 4L D
direction of facing FIG. lA 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 6 can be
osciliated in the direction of a right angle to cone
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 mcre effectively
suppressed and the particles can be more effectively
removed. |

Here, a distance of the oscillation of the
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oscillated in a horizontal plane, the unevenness of
cl eaning of the object to be cleaned 4 can be nore
effectively suppressed and the particles can be nore
effectively renoved. Here, the holding jig 6 can be
oscillated in any directions in a horizontal plane,
for exanple, can be repeatedly noved fromside to
ulsrdepnor wewat itorsal dmd ttwbvedtank 6r ded thepreahitng hklg
cleaning lLiquid 7 from_being,ruffl h lLding jig
6 € TR0k erar iy bsel Bt BT he BT ebtiBALer &

distghtecangl ento dtel 1 XHt B6it | 60 ohef atirg sbinGe Whvd n a
hori zontal plane, that is, in the direction of a
tr3ppRacsing thREXoh) ¢@n the bb/2cleamtl 25 Ithe AP Raying

p1LbPET ¢yl %Ré' _%191:%%&%%Pg@h%héﬁciﬁﬁgt@oﬁqm B9 inQuiid,,7 5
I'S brought into contact wth the surface of the
disbpact bd héeclosanied &t ham eo finther by din0G26] 4 redrhilse

ase, as shown in FIG 2, th | trasonic ,.wave .

1/ 8T RealR: Phg than® B AEi RO Rortl 1 LTE GiiRr R of
th@sekkhatediion e Wid acdi@mgf jaqli gbh engkewhe,onde
another in a horizontal plane. As described above,
ulfpherorhe wkvessFiansmiviet ed r bashhet sHg feaek oF dfte t he

hol di 1.0 are oscill.ate LN I j a
Ob??aﬁtg%n%ﬁec?§a§ﬁ§9éﬁ%}H§% ﬁ%rg e%ggfgéﬁggb}gﬂgne, t he
unupeyanness ahecheanidiheisthe cobpedhgt @ fhehed ednpekbid to

can be nore effectively suppressed and the particles
be cghepRefpFeNePredtqifl SHPRERDIBH: Here, a distance of
[Oége]oscillation of the 18 ultrasonic wave

transmtting tank 3 and the holding jig 6 is not

restks ctepll & hnpdr Bbowiear .irFdthexahpt@sonicdrdeandedof
apﬁgﬁagﬁg'gk%%¥§16§ éJ“%ﬁ%tﬁgégghg %%%%ntion, 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]

Eereinafter, the present invention will be
explained in more detail based on Example and
Comparative Example, but the present invention is not
restricted thereto.

[0029]

19



transmtting tank 3 can be 1/2 length of the vibrating
plate in the direction of the oscillation. Simlarly,
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 wultrasonic waves transmtted to the
(Ezampdee 10f the object to be cleaned can be nore

effective ma uni_f.or and. t he_unev S f .
ol ol hl Chhe e sptontiY B AR D5 HREYERNES S Bording

tosuper @¥%e®knd QA7dnAsoexpkashetnadover1d n 1Heand FIG. 1B,
ul trasoni c cl eaning apparatus according to the )
thppesSdt Lioore MEIGHES Bideenghd déprecen @he 4 ddted i sch

weBEt%%%g@d%Qd3ﬁdﬂﬁ¥¥¥%&m?&i?sh?ﬁ%h“M@fé“hfﬂ?%sonically

~ultrasonic wave transmtting tank'in a horizontal

clpkare, fiohre nenienness wifii téeancnd laft inge thebj ekt r4 sobec
cl eaned can he suppressed,, and_t he garticle% can be
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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 particies 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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to the present invention as shown in FIG 1A and FI G
1B, three silicon wafers having a dianeter of 300 nm
which were subjected to mrror polishing, were
ultrasonically cleaned for 10 mnutes while
oscillating the ultrasonic wave transmtting tank.
After the cleaning, the particles of the wafers were
threasdreets wilthtea Wat erlesgnifigece i nspection appar at us.
As t | eani [ i.qui d t.h I xe Luti f anmoni a
mategscﬁ§ %882%'péﬁb%ﬁ‘efﬂ%g géoagaﬁgﬁ%él%gﬁgf ?§k>1)
comparuse wrth idSmpaxétiee Egbnplwasickdrilikd Theiow, the
tenperature of the cleaning. liquid was 50 C and the
reppdgde fdyf STt tHe e redbhitEleRave SswadPr fed ad gthe
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shows conditions of the particles on the surface of
Ogg? wafers after the cleaning. Accordingly, it was
[ e to confirmthat, in conparison with Conparative

(cBxpaple desalihash bel ow, the renpval effect on the
particles was inproved and the unevenness of cleaning

of tRéthataes orayeppeskadl tr290BOT CRRAMING 2) The

ap}é‘?E%ft%s (£ ﬁﬂgmﬁ@:fﬂ;lysg: %ﬁgg%a‘% £ Jdig holding
g was simultaneously oscillated as shownin F G 2
ultraadeiitdadn yt acltdens@nen condi kaars casidixamie ds Eaadple

the particles were neasured by the sane way as
| EXSRBRe Of LD 1eE 1EOPRE ANRDESHT Krid Gartf cFeg

u1¥e8 5196 ¢ iy wefierademidddihg %@Bﬁra%d.%m%iﬁ%hd{h@@ﬁfg,
3. FIG 4(B) shows conditions of the particles on the
anduichac @agft i20 ashewaved engaafirerl .t he cl eani ng.

As a resuit, the number of the particles was 2994
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, withcut removing.

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

Comparative Example.

[0033]
WAFER 1 WAFER 2 WAFER 3
COMPARATIVE
7
EXAMPLE 2954 2749 1545
EXAMPLE 1 301 286 281
EXAMPLE 2 196 171 154
[0034]
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Accordingly, it was able to confirmthat, in
conparison with Conparative Exanpl e described bel ow,
the renoval effect on the particles was inproved and
the wunevenness of cleaning of the wafers was nore
suppressed. [0031] (Conparative Exanple) Wth the
conventional ultrasonic cleaning apparatus as shown
in FIG i8, teheewabdres] vidrat e raseaeoal Ilylv@lné&r@éld iish
aongdi a of ani ng
nol ERS b Ce et 11 0t crreroeng <OrBYEEE e (L2
embbaﬁlm@httt iy itk amndetdephofdeagipng, amhdathexamples
particles were nmeasured. As a result, the nunber of
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théngaf'né“@un%t"ﬁﬂ(r%r and Féﬁecééc)asstﬂﬁ%ecqr}fj'ﬂﬂé)r\?e&fmlcal
the particles on the surface of the wafers after the

conbeQM|d@sqﬁibﬁﬂwwn|ml£ims 4(C¢hethea§&ﬂﬁnﬂﬂ%ﬂhtrpn are

t rticles, which we arded a
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Table 1 shows the conbined results of Exanples and
Conparative Exanple. [0033] WAFER 1 WAFER 2 WAFER 3
COVPARATI VE 2994 2749 1545 EXAMPLE EXAMPLE 1 301 286
281 EXAMPLE 2 196 171 154 [0034] 21 It is to be
noted that the present invention is not restricted to
t he foregoi ng enbodi nent. The
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enbodi nent is just an exenplification, and any
exanpl es that have substantially the sane feature and
denonstrate the sanme functions and effects as those
in the technical concept described in clainms of the
present invention are included in the technical scope
of the present invention. 22 CLAIMS 1. An ultrasonic
cl eani ng apparat us havi ng atLRd¥s$t a cl eaning tank for
accommodating cleaning liquid in which an object to
be cleaned is imersed and cl eaned; an ultrasonic
1.waveahr ansfrakbnig tdAkadDig aspceprandat hag itvgarsm tdd g
wat er through which ultrasonic waves are transmitted
to theCeraBANAg teark T A BF N AG2pLELe Cpreaced Gtl Lpuld

inPRhL QM ROy tdbgjne@é £&NBo UL 3SR G SMaVfnd FARS AT N
tank, the vibrating plate superposing the ultrasonic
clwawesi;on the transmtting water with a transducer; and

a holding jig faor holding the opject to be cl eaned i
Pho ehondrksontc e Dol S DBt ERb kReh o act
acE@mﬁ%d%'t@.@ﬂ;ed:ﬂa%szh'iﬁfﬂﬁgnh@@@ry tGlrRANRAd Way: dwmer si ng

the object to be cleaned held with the holding jig in
ultpasendaniwiydd e treesmibdstedd Fhcheksanhiagtank;

tanks PYbELAG NG Glea Ngoodal LNEGkRE YA 140
wat ef acconmodat In the "ul'trasonic wave

ther ansmatstomigs tvanks andnsmansdnit iteg 4, hechail ¢ tlasabi cg
waves superposed with the vibrating plate to the

PLEFEafiRG TPA Thr g hi t hEAEPRASHMA Iy at'etS the
t r8RRARRLUS LU SI PO R LT aRamisklicad 1t afy oscillating
nmechani smTor oscillating the ultrasonic wave
transnnoldagat ddk ifrrm hotdioat Bhepphiect2 toThe cleaned
inukh%a%gga%jgquggﬁgrapparatus according to
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 accommocdated 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

horizontal plane.

3. The ultrasonic cleaning apparatus according to
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claim1l1, further conprising a holding jig oscillating
mechani smfor oscillating the holding jig in a
hori zontal plane. 3. The ultrasonic cl eaning apparat us
according to 23 claim2, wherein the ultrasonic wave
transmtting tank and the holding jig are oscillated
inthe direction of a right angle to one another in a
clabmi Zonwhkrgliand.het uldnr y$eraSoNRY ec lte@mismy. Usitbdtank
oppri si .t he .steps__ of. dat.i cl | NG
anfi RRe RPN a3 Ty & anic T EERECR dhnitng A ep of @
right chngneobjcedind arhecied eanedai Ro rimeeitsad wdnthe .
cl eaned; accommodating transmitting water in an
ultrasonic wave transmtting tank, the transmtting

4. Wat ety th @PQEonw@i%ﬁé&ﬁﬂﬁﬁ%%%éﬁ&@Y@ém?&ﬁsﬁhanéﬁéié%éps

to the cleaning tank; placing a vibrating plate at a
ofbottom portion of the ultrasonic wave transnmtting

tank, the vibratin pl ate superpgsing the ul trasqni

eV RS SHVRARRE L B0 FH R et B0 AP a2t FARSRAES: e ork.
thBokdkpgihie 198 P Jei 6heanedpYelh aheldidigandd is
~and imersing the object to be cleaned in the
imgesaningnd gdiegrectormodat ed in the cl eani ng tank;

Put L1 000 b8 Sl 8RB1 BY-1 A d 10, LOS LEADRMLEL LG - MRS
acconmnmoaat e I n he dltrasonic’wave transmtti ng
watankraakeanitigd earabj echet orbhasnlieaned; widtreas arhicabdly

by transmtting the ultrasoni c waves superposed wth
whife WEBREPPAG HIAtSS 7T he 8P ERATHE &k t+hd
tahkansmtting water; wherein the object to be cleaned

I's ultrasonically cleaned _
placing a vibrating plate at & 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 ligquid 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 superposed 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 heorizontal plane.

5. The ultrasonic cleaning method according to claim

4, wherein the holding jig is oscillated irn a horizontal
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while oscillating the ultrasonic wave transmtting
tank in a horizontal plane. 5. The ultrasonic
cl eani ng nethod according to claim 4, wherein the
holding jig is oscillated in a horizontal 24 plane.
6. The ultrasonic cleaning nethod according to claim
5, wherein the ultrasonic wave transmtting tank and
plehe. holding jig are oscillated in the direction of a
right angle to one another in a horizontal plane. 25

6. The ultrasonic cleaning method according to claim
5, wherein the ulirasonic 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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