BOX CLEANER FOR CLEANING WAFER SHIPPING BOX TECHNICAL

FIELD The present invention relates to a box cleaner, and in

particular, to a box cleaner configured to reduce load occurring when

lifting up a tray after cleaning of a wafer shipping box, and to prevent

contaminati gt FaNIER Ur QR ririgE N Yo A E Tra e IS B{Adp Dox.

BACKGROUND Silicon wafers are cleaned and inspected, and then

they are contained in a shipping box and shipped. The shipping box is a

container formed by molding a resin, and used after passing though a box

cleanlng process to prevent coﬁt’%ﬁﬂ%{ﬁa@%y occur during

packa ing and transportation. A box cleaner is used to clean and dr
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ade der a cleaning bath, an ultrasonic enera
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of the shipping box after the components of the shipping box are cleaned.

The cleaning bath contains a deionized water (DIW) that the components

of the shipping box loaded on th%ﬁ&%’lﬁ% and cleaned. The

ultrasonic wave generator generates ultrasonic waves at the bottom of the

cleanigg bAth 19.feMAVE JICHORAAT IEESc I NEHTHIY Wil SREYSEVENVIH, shipping

high pressure to remove impurities and micro-particles remaining after

bk AL LITRSARIFHVRVESx TNE CEHIRGSYRIBRATESRUMOISER, and used after

remaining after a rinsing process using clean dry air (CDA) of high

piSIREAtE Of WRKUYRkning MeRBYERSORBLBaxieangias eRafigethecur during
such that the components of the shipping box are loaded onto the tray and

paiRpgddntbersiepaingdath with the bottom of the shipping box facing the
surface of DIW, that is, with an opening of the shipping box facing

downwarek tieasaisplscdipsideadosvid, doyintprehippang éaring therbosmasaeng process,
The box cleaner of this structure has a weakness: when lifting up the tray
aadteycledhingdddbe campoadntsiaf the shipgiag bodeaniapgbaguantitylifasonic wave
DIW in the shipping box is lifted up with the tray by surface tension, but
gerdicine dindis@ vesulnan ekvessivesioad Bocdreytes aljfigshedd, tndhdividually clean
durability of an equipment is reduced.
components of the shipping box. The loader loads the components of the shipping box onto
the tray. The unloader unloads the components of the shipping box after the components of
the shipping box are cleaned. The cleaning bath contains a deionized water (DIW) that the
components of the shipping box loaded on the tray are dipped and cleaned. The ultrasonic
wave generator generates ultrasonic waves at the bottom of the cleaning bath to remove
micro-particles. The rinsing unit sprays DIW with high pressure to remove impurities and
micro-particles remaining after irradiation of ultrasonic waves. The drying system dries out
moisture remaining after a rinsing process using clean dry air (CDA) of high temperature or
vacuum.

A conventional box cleaner was configured such that the components of the shipping

box are loaded onto the tray and dipped in the cleaning bath with the bottom of the shipping
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And, the conventional box cleaner uses a scanning method in a drying

process of the shipping box using CDA such that the tray is moved

horizontally while a CDA nozzle spraying CDA is fixed. The scanning

method is not suitable for a shipping box for wafers of complicated
bastr{peineetiavirface 2iHeh¥s tbetriofith alapetoe phdicahisrbusbieltdamiprwoward,

occurs to an 0-ring of a roller for transferring the tray by wei%ht of the tray, _
fore SRR SNUpEHRI SOYBA LPAtIBIRTAVS 2 rSKSEINA P SHRIBNIEBox Afap B cleaner of this

contaminated after cleaning of the shipping box. Meanwhile, after the

SEEHRBMEPD S TS ARTed AP iiag yBinBeiH@xasE IR Bk Hiediairengnts of the
shipping box should be separated from the tray and %1' S throu%ﬁg&t
Wa?y surface
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solve the ?bO\ég-rC%%ntioned problems of the prior arts, and therefore it is

a%%qggi]éng o%stﬁelforesent invention to provide a box cleaner configured to

crain DI 0.3 GUERIR R VSR INAP 415 SIDRI BOX T e proces o the

cleaning bath after cleaning of the shipping box. It 1S another

Sﬁrﬁ?)BE%%Qt {Q%%”&?M%EERV{% qgoﬁg#egnﬁ{ogg@fi%%’n@l@“ﬁ?e a CDA nozzle

shipping box in'such a state that a tray loading the shipping box is fixed. It

sprayflPOpRes ARIACHRE the PERReRLINYENH B IOLRIBYI0R A LIXIRBNRI for wafers of

including a substitute for a conventional natural drying system using a

cOHSALARABAR RIS YRR LEO TR IO HOR MAYARGM AWdNGrAeRaSsak friction occurs
drying process. To achieve the above-mentioned objects, the present

tdneatigRgevidesa RaxielasReithahwhen bitingigptooll ayeafiey, Gleaning in powder
of a wafer shipping box, sprays a high purity gas free of impurities into the
gSippieg Pexateedii@inh BMpping box may be contaminated after cleaning of the shipping
box.
Meanwhile, after the shipping box is cleaned and dried using the conventional box
cleaner, the shipping box should be separated from the tray and pass through a natural drying

process in a clean room. Accordingly, the shipping box may be contaminated during the

handling process and the natural drying process.

SUMMARY
Therefore, the present invention is designed to solve the above-mentioned problems of
the prior arts, and therefore it is an object of the present invention to provide a box cleaner
configured to drain DIW in a shipping box when lifting up the shipping box from a cleaning
bath after cleaning of the shipping box.
It is another object of the present invention to provide a box cleaner configured to dry
the shipping box in such a state that a tray loading the shipping box is fixed.

It is yet another object of the present invention to provide a box cleaner including a
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A box cleaner according to the present invention includes an ultrasonic

cleaning bath having a receiving space to be filled with DIW and an

ultrasonic wave generator arranged at a bottom thereof; a tray for loading

a wafer shipping box thereon; a lift for providing a driving force to put the
subsiytitto fbre ulteasueitiofedningibatdandgakestine trsjnguirofcthenultpasonie prevent

cleaning bath; and a drying system for drying the cleaned shipping box,
copraErBiffiayAst SpasyRecis isiakedoat e dNFAS BFRESeaning bath for

spraying gas into the cleaned shipping box to push the DIW out of the

shipplRPBERYSHBeR Br ARG DNEStS. thp REFSFRDIVVENE YuBIeIgset Rox cleaner

arranged at a bottom of the tray aloﬁr‘%ga a lengthwise direction of the tray,

) ; ray,
thah OV B e B GETET SiisaRS g & Bler AN ROP SRS L gRIAGIES g ypurity gas free
ody thereof. Preferably, the gas, spr into the shipping box by the gas
OLIRAVEHTS QWifP&g*Zﬁ’P@H&g%ﬁgo dra‘ﬁié/@?ean box includes a moving plate

havin CDA (Clean Dry Air) nozzle attached thereto for spraying CD .
e B SR Nt R T AL SR P DGR lpening bath

moving the movin kat ta enab tp DA nozzle to make scanning.
B RIS L LB e EORRATL Fof COA Mppmecd ot

bgtpo?nq %o@?&@aﬁ%&ﬁ %ﬁﬂgciqggfquﬁélggggg é&éﬁgoghﬂ’}tg{ eoviding a driving

system for removing lightweight moi air born particles generated

fcﬂgkeEodMé){rggﬁiﬁw RHH‘QlHQ@%r@S‘QeH?&%' GAHL gﬁé {Q@/ ﬁlﬂgt{}g{, i@lg ‘6‘}‘%11% ultrasonic

constant tempefature constant humidity chamber for improving a drying

cﬁ%%%%@%ﬁ&%@%%&%@@ﬂl%ﬁﬁmngaﬂ@&&iﬁ@@ﬁ{liﬂﬁ Al herein a gas sprayer

ultrasonic cleaning bath having a receiving space to be filled with DIW and

iPRIBS N imIVAYR SRRNe AahRY MAAL thALA-RoHO ThiNeis afi M d@shipping box to
loading a wafer shipping box thereon; and a lift for providing a driving

piRrCAdDPWL sheolr e i HigodbRasasies dasingeat Tand take the tray out
of the ultrasonic cleaning bath, wherein a gas sprayer is installed at a side

of thePudtkasbipjciede amingphath for sprayidgagashotoihe Cikanesyshipping lengthwise
box to push the DIW out of the shipping box, thereby draining the DIW.
direction of the tray, and is formed of a bubble pipe having a plurality of through-holes in a
body thereof.

Preferably, the gas sprayed into the shipping box by the gas sprayer is a nitrogen gas
(N2).

The clean box includes a moving plate having a CDA (Clean Dry Air) nozzle attached
thereto for spraying CDA into the shipping box loaded on the tray; and a driving tool for
horizontally moving the moving plate to enable the CDA nozzle to make scanning.

Preferably, a flexible tube is connected to the CDA nozzle for CDA supply.

The clean box may further include a CAH (Clean Air Hood) filtering system for
removing lightweight moisture and air born particles generated after drying of the shipping
box. Afxd, the clean box may further include a constant temperature constant humidity

chamber for improving a drying efficiency of the CAH filtering system.

According to another aspect of the present invention, an ultrasonic cleaning system of
3



According to yet another aspect of the present invention, a drying system
of a box cleaner for drying a cleaned wafer shipping box, includes a CDA
nozzle for spraying CDA into the shipping box loaded on a tray; and a
driving tool for providing a driving force to the CDA nozzle in such a state
a that ¢herteaynid dikesdrtothoszoiotal bamgy batheh @ik nozziey the sphyertakinilled with
a CDA scanning. BRIEF DESCRIPTION OF THE DRAWINGS FIG1
DigVaaggiste mitoonfiguvatiorgeliagptannitiusgesdtnig dditcleemef, adeardindaerding a wafer
preferred embodiment of the present invention. FIG. 2 is a side view
shippsaating haepmigmdddiidbanraidissidtianaitgesysten Grthaypaso the ultrasonic
cleaner according to a preferred embodiment of the present invention.
clegeing hath &’én“égév@’m Gttt Arha e e piRE e lbf whsadi s Brggesprayer is

of FIG. 2. FIG 4 is a front view illustrating a configuration of a drying

ins{alledhitb tHidenok bR ARESARIET RS DAt S FEE LD SaTAL Bf hlganed shipping
resent. iny FIG 5 is SIde view t in the dire V of FIG. 4.
b R L 1 PP b P AT B ments of ihe
presept invention WI|| be cribe tail with refere ce to
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cleaner for drying a cleaned wafer shipping box, includes a CDA nozzle for spraying CDA
into the shipping box loaded on a tray; and a driving tool for providing a driving force to the
CDA nozzle in such a state that the tray is fixed, to horizontally move the CDA nozzle,

thereby making a CDA scanning.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG 1 is a system configuration diagram illustrating a box cleaner according to a
preferred embodiment of the present invention.
FIG. 2 is a side view illustrating a configuration of an ultrasonic cleaning system of the
box cleaner according to a preferred embodiment of the present invention.
FIG. 3 is a plan view illustrating an arrangement structure of a gas sprayer of FIG. 2.
FIG. 4 is a front view illustrating a configuration of a drying system of the box cleaner

according to a preferred embodiment of the present invention.

FIG. 5 is a side view taken in the direction of V of FIG. 4.

DETAILED DESCRIPTION
Hereinafter, preferred embodiments of the present invention will be described in detail

with reference to the accompanying drawings. Prior to the description, it should be understood



that the terms used in the specification and the appended claims should
not be construed as limited to general and dictionary meanings, but
interpreted based on the meanings and concepts corresponding to
technical aspects of the present invention on the basis of the principle that
thei ghieermo s & Howesd seedéfiaeore and thopropriaistyclanthehoekt not be construed as
explanation. In the case that the following description shows a layer exists
ligHedntsthegtepbradislinagnes inbsppiagsd Matitherpagier rhaseé st dieanganings and
on another layer or a third layer may be interposed therebetween. ~ As
CagieRih FOTFEPoRdngdR AR CYRESED NG IPEC PR EHERDORIIfhe tasis of the
of the present invention includes an ultrasonic cleaning system 100 and a

PRGHNG Bt BB ehis alleXeshic L8 ARy ARG R Bshfghfivglanation. Tn
box 10 by djpping the shipping box 10 in dejonized water (DIW) in the box
théléé?‘?eﬁ%)dé‘hé‘)ﬂ%‘ﬁ’ia%i itRSh Wﬁ%&s!a?‘ﬁlé FYiRGLyaetrs %ié%‘s may be
. moisture remaining on the shipping, box 10 after. cleaning, of the shipping .
b R P O Pt R B e
thlélr%ra&%réicncleaning system 100 of the box cleaner (C) according to a
pre &rred embodiment of the present invention. Referring to FIG. 2,

the box %Leo%?nen{%? 059@&t&&%@.@g&ﬁg&g@gmngrgkg;% PLEIEMiment of the

invention includes an ultrasonic cleani at atray 10 ts 103

pR0hA 04802 928,50 YN ACo ORI E‘s}ﬁt%%@@%ﬁa&hdﬁ%%’ﬁé%m 200. The

receiving space to be filled with DIW. The tray 102 is a jig use

uERRRANeRt e sinafie! &P@Q&Q!}J%E?ggfﬁg%& a3 8o 0iPPiRG PRXEE)Ak&ox 10 in
wafer shipping box therein. The lifts 103 and 104 provide a driving force to
dauhihe taxelQBINg angltakexthrdray dO2putefthelraseRicntdeRmMRe. The drying
bath 101. The gas sprayer 106 sprays a high purity gas into the shipping
sR@mML000 drithenkaseidnersane ditheeWhpsaniceleaniagdatiRabddeisf the shipping
filled with DIW, so that the shipping box 10 loaded on the tray 102 is
belipped in the DIW and cleaned by the DIW. An ultrasonic wave generator
105 is installed on the bottom of the ultrasonic cleaning bath 101, and
irradi&i€s thie diggedishippingdog 2Gwiflgutttasonfahealegsofiifarieaning system 100
example about 40 kHz to remove micro-particles. The lifts 103 and
ofi04 bachltaokid€s acpovimgdonvertieyeadohftading st géticasseamiblyyention.
roller or a pulley to lift up and down the tray 102, and a driving motor
connd&tiariogtie PEweér dumbertivigatssl (T heckigliaptandpidarysgt ehdedijnent of the
102 having the shipping box 101 into the ultrasonic cleaning bath 101 or
praseaitiy eriion dochiges Btheliinreis mieaEwnhag déth aorpake?. didnifg @ 104 and 2
the shipping box 10. Here, the detailed configuration of the power )
g%WéYﬁﬁé(?éoT hn s i FlganiBediath 4 BRS A teseirige Brpcmie be filled with DIW.
connection relation therebetween are the same as those of a conventjona

ThEX @Reatier, arfo e dEtdilkh GadcHpRBAPRN Bniffsginaticr commonly referred to as “a
shipping box 10%) of a wafer shipping box therein. The lifts 103 and 104 provide a driving

force to put the tray 102 into and take the tray 102 out of the ultrasonic cleaning bath 101. The
gas sprayer 106 sprays a high purity gas into the shipping box 10.

The receiving space of the ultrasonic cleaning bath 101 is filled with DIW, so that the
shipping box 10 loaded on the tray 102 is dipped in the DIW and cleaned by the DIW. An

ultrasonic wave generator 105 is installed on the bottom of the ultrasonic cleaning bath 101,



After cleaning of the shipping box 10 is completed, the gas sprayer 106
sprays a high purity gas, for example, a nitrogen gas (N2) into the
shipping box 10 to drain the DIW in the shipping box 10. Preferably, the
gas sprayer 106 is formed of a bubble pipe having a plurality of
atinotaghethols dipaed elippiagdogthvisgldiiectonitheseof dipfueesartiyde about 40 ki
present invention is not limited in this regard, and sprayers of various
toshapes hasiogatspeay nozzle may be used. In FIG. 3, for effective gas
spray, the gas sprayer 106 of' a bubble pipe structure is configured to
exteritherii fisl b0 apbditidreaihabdséobh thevteay di2ralong @ lengilgvigear assembly, a
direction of the tray 102. Preferably, the box cleaner (C) further
rdHetydespalknsingftnit (ndtshaving forysiiiayand Odviviniimoigh gressued to the power
remove impurities and micro-particles remaining after irradiation of
ceriversoaitoniatds lifts HI& andillstrietha tanfl§drhtionofithebdpying box 101 into the
system 200 of the box cleaner (C) according to a preferred embodiment of
ulespissepringhtidnl 01 ormakedhying sy aboDtes tHeasenielelamaipgdpth 101 after
dries moisture remaining on the shipping box 10 cleaned by the ultrasonic
cleppirgrif GrstbipriodProl thdpersetiedroHipuienr st srtve segverting tool
cleaner (C) includes a shipping box loader 201 for loading the cleaned
2 i BB% OA Ricin 5%6\?%32%1 ARG G EBRNOLAEID0R beraisigyen are the
attached thereto for spraying CDA into the shipping box 10, and a drivin

S3B1 B OBV THd TN HEKRZSh P R B TRG S Sdasisd éﬁ%ﬁﬂaﬁleaaw%@ég

loacier DO RS S BIRE b T L AEIA o SRR P K faggeys a bh
o S AR R T R eI PP Bt e
T e e SRR e i
o£12ble NS DA R0Z2I8 20410 scaR D S IBRING oK 1RRAS% 2RL FekdliShvention is

purpose, the driving tool 206 includes a power converting means having a

n¥alkkpawn Q@safeg§§f;‘ RRDspraler Rty mmauennenizonialy the MORY be used.

plate 203, and a driving motor connected to the power converting means.
In FIG. 3, for effective gas spray, the gas sprayer 106 of a bubble pipe structure is configured

to extend on a lower portion of a base of the tray 102 along a lengthwise direction of the tray
102.

Preferably, the box cleaner (C) further includes a rinsing unit (not shown) for spraying
DIW with high pressure to remove impurities and micro-particles remaining after irradiation
of ultrasonic waves.

FIG. 4 illustrates a configuration of the drying system 200 of the box cleaner (C)
according to a preferred embodiment of the present invention.

The drying system 200 of the box cleaner (C) dries moisture remaining on the
shipping box 10 cleaned by the ultrasonic cleaning system 100. For this purpose, the drying

system 200 of the box cleaner (C) includes a shipping box loader 201 for loading the cleaned



The drying system 200 of the box cleaner (C) moves the CDA nozzle 204
while fixing the tray 102 to perform CDA scanning on the shipping box 10.
Preferably an air supply tube is connected to the CDA nozzle 204 for CDA
supply, and a flexible tube having excellent durability at high temperature
shappinizdre ¥ &Qilsiney 1éngseldta s h daingupil) Autsezle (20rhef hd. cikatieahed fhereto for
includes a CAH (Clean Air Hood) filleting system 210 installed therein to
spraiiesy & Bit Bien hartii e herat 8 dardaadijirigenteie340 Torermnimgikeringntally the
system 210 removes lightweight moisture remaining after a drying process
Chidimg e A0hHi R ssreta SRFSHIyPEERTOERA traniie poshpdiippipe box 10.
structure of the CAH filtering system 210 is well known, and its detailed ,
descﬁaﬁéhw%hf@ﬂloadergﬂg}?ﬁ%%% Dz e 1 iehhERoed 0l FIG 3) in a
f%gical constant temperature constant humidity chamber 220 installed
¥RRFSH The constant temperature constant humidity chamber 220
provides advantages gheffectely dving the ShipPING BOY 00080 1cq 1o the base
comp icated mold and redu ng% etim spentin aSmg e shlpplng%ox
pials 200 196, %’é‘d%{%@%%éq}e% %f %‘%ﬁo"e’rﬁ‘&&ﬂ%QS&%BI}{'%{%B{M rel
according to a preferred embodiment o the present invention sequentia

ReHorms Slearing, drying and cooling processes in a continuous method
° v&%{eétraésfge%%ng the shipping box 10 loaded on the tray 102. For this

PUrpOgE, IR HETARANGEIGANIAG:SY emhE U808 tehoX,6l5apes4k) B Enable the

using ultrasonic waves, the shipping box 10 dipped in DIW such that the

cEpRing bosu 10 E%ﬁ%k@“sﬁwwi%éﬁ'@r boitom ofiie,SHIBRINGLOAX EQg tool 206
facing the surface of DIW. After cleaning of the shipping box 10, a
inditregen gRsctNShis SHAYRELRIO IR SRIRRINGROXHLQdisiRgdAd Fasoller or pulley to
sprayer 106 of a bubble pipe structure. A cradle is lifted up to take the
mSRPPinG-beILOD thadadandhs @92 oudt of dheidlirasenic cleasdngl bathhe power
101. And, DIW in the shipping box 10 is pushed out by the nitrogen gas
cqN2ytitleehsarthe shipping box 10, so that the DIW is drained. The
cleaned shipping box 10 is provided to the drying system 200 of the box
clean®&h¢@)yigey teihdifayf 102tand dried BY) scanesitigedtthe 0B Q62 2ldvile fixing
204 moving horizontally. Moisture or particles remaining on the
theHippitigRtoxdtand Ré reannid® i ibmdvpeitsy e AN efesrhly systesnpply tube is
210 and the constant temperature constant humidity chamber 220 of the
corecirshietic CRAINME prebe s R shipih e 1005 bisniphetdaving excellent
this way.  According to the present invention, when lifting up the
duphipiigEshRemseinmarsriise SarlHy BoreOma B upRbpMEehox is

drained to reduce load applied on a lift shaft, thereby improving durabiliti/ .
of an g%mé}ﬁe}ner (C) includes a CAH (Clean Air Hood) filtering system 210 installed

ﬁtive to the
y

therein to remove air born particles generated in a drying process. The CAH filtering system
210 removes lightweight moisture remaining after a drying process using CDA, and cools the
shipping box 10 and the tray 102. Here, a structure of the CAH filtering system 210 is well
known, and its detailed description is omitted.

And, the box cleaner (C) further includes a typical constant temperature constant
humidity chamber 220 installed therein. The constant temperature constant humidity chamber
220 provides advantages of effectively drying the shipping box 10 of a complicated mold and

reducing the time spent in aging the shipping box 10.
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And, in a drying process, the present invention performs a dry scanning by
moving the CDA nozzle, on which load is applied relatively low, while
fixing the tray loading the shipping box, and thus can prevent generation
of powder due to friction. The present invention can perform a natural
dryingprdossdainthe(Shipbithg boxvirracotintiedicosfigethiochwakilerdtayitega preferred
the shipping box in the box cleaner, but not taking the shipping box out of
enthedimenexinire thresehly preandintinssaueitaatiin agolvhshd ssipgindrbog. and cooling
It should be understood that the detailed description and specific
Pregesislés aghnETHeNc e pretdrite dravfsodns dmsbbpisdianitidhoagdes on the tray
(\%iven by way of illustration only, since various changes and modifications
tthin the spirit and scope of the invention will become apparent to those
skilled in the art from this detailed description. MCSLLP What is claimed

s: 1. FPbX CRERRIS cInAHERGS FIRRL M ErRah gl rhsvitiyaper (C) cleans.
s SR D et ke 10
plf’thgjpnp Lngalsjlgé t\gﬁﬁe&l@ ggtgom of the shipping box 10 facing the surface of DIW. After
cleaning of the shipping box 10, a nitrogen gas (N;) is sprayed into the shipping box 10 using
the gas sprayer 106 of a bubble pipe structure. A cradle is lifted up to take the shipping box 10
loaded on the tray 102 out of the ultrasonic cleaning bath 101. And, DIW in the shipping box_
10 is pushed out by the nitrogen gas (Ny) filled in the shipping box 10, so that the DIW is
drained.

The cleaned shipping box 10 is provided to the drying system 200 of the box cleaner
(O), fixed to the tray 102 and dried by scanning of the CDA nozzle 204 moving horizontally.

Moisture or particles remaining on the shipping box 10 and the tray 102 is removed by
the CAH filtering system 210 and the constant temperature constant humidity chamber 220 of
the box cleaner (C). A drying process of the shipping box 10 is completed in this way.

According to the present invention, when lifting up the shipping box after cleaning of
the shipping box, DIW in the shipping box is drained to reduce load applied on a lift shaft,
thereby improving durability of an equipment.

And, in a drying process, the present invention performs a dry scanning by moving the
CDA nozzle, on which load is applied relatively low, while fixing the tray loading the
shipping box, and thus can prevént generation of powder due to friction. The present
invention can perform a natural drying process of the shipping box in a continuous method
while staying the shipping box in the box cleaner, but not taking the shipping box out of the

box cleaner, thereby preventing contamination of the shipping box.
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a lift for providing a driving force to put the tray into the ultrasonic cleaning
bath and take the tray out of the ultrasonic cleaning bath; wherein a
gas sprayer is installed in the ultrasonic cleaning bath for spraying gas
10into the cleaned shipping box to push the DIW out of the shipping box,
thereBystiraildirig thedBiivod . tiitethox elabme deccptiingatol dpémifls, examples, while
wherein the gas sprayer is arranged at a bottom of the tray along a
indingfig iveleBdirenthodiofetiie ofthe amidiforrmedzofea bubisle ofiplubtaatiog anly, since
plurality of through-holes in a body thereof The box cleaner according
vagQainhangis And eedjfekieogasvishinribroseitoas! (ope g th eveasion will become

cleaner accordin? to any one of claims 1 to 3 further including
apparent to those skilled in the art from this detailed description.
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a drying system for drying the cleaned shipping box. 5. The box cleaner
according to claim 4, wherein the drying system includes: CDA
(Clea.n Dry Air) nozzle for spraying CDA into the shipping box loaded on
tray; and 5a driving tool for providing a driving force to the CDA nozzle in
such a state that the tray is fixed, to horizontally move the CDA nozzle,
thereby making a CDA scanning. 6. The drying system for a box cleaner
é@@éﬁé@ﬁé@&é&%ﬁﬁ 5, wherein the CDA nozzle is fixed to a moving

plate that is installed movably

QosLep

1. A box cleaner, comprising:

an ultrasonic cleaning bath having a receiving space to be filled with DIW
(Deionized Water) and an ultrasonic wave generator arranged at a bottom thereof:

a tray for loading a wafer shipping box thereon; and

a lift for providing a driving force to put the tray into the ultrasonic cleaning
bath and take the tray out of the ultrasonic cleaning bath;

wherein a gas sprayer is installed in the ultrasonic cleaning bath for spraying gas
into the cleaned shipping box to push the DIW out of the shipping box, thereby draining

the DIW.

2. The box cleaner according to claim 1,
wherein the gas sprayer is arranged at a bottom of the tray along a lengthwise

direction of the tray, and is formed of a bubble pipe having a plurality of through-holes

in a body thereof.

3. The box cleaner according to claim 1 or 2,

wherein the gas is a nitrogen gas (N).

4. The box cleaner according to any one of claims 1 to 3, further including

a drying system for drying the cleaned shipping box.
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10horizontally on a fixing plate. The box cleaner according to claim 5
or 6, further comprising: a flexible tube connected to the CDA nozzle for
CDA supply 158.The box cleaner according to any one of claims 4 to 7, -
further comprising: a CAH (Clean Air Hood) filtering system for MCSLLP
removing lightweight moisture and air born particles generated after drying
of the shipping box. 209.The box cleaner according to claim 8, further
comprising: @@ﬁs‘t@ﬁ?@éﬁ?ﬁéfﬁtﬁ%%@ﬁ%ﬁt humidity chamber for
improving a drying efficiency of the CAH filtering system.

wherein the drying system includes:

a CDA (Clean Dry Air) nozzle for spraying CDA into the shipping box loaded
on a tray; and

a driving tool for providing a driving force to the CDA nozzle in such a state that

the tray is fixed, to horizontally move the CDA nozzle, thereby making a CDA scanning.

6. The drying system for a box cleaner according to claim 5,
wherein the CDA nozzle is fixed to a moving plate that is installed movably

horizontally on a fixing plate.

7. The box cleaner according to claim 5 or 6, further comprising:

a flexible tube connected to the CDA nozzle for CDA supply.

8. The box cleaner according to any one of claims 4 to 7, further
comprising:
a CAH (Clean Air Hood) filtering system for removing lightweight moisture and

air born particles generated after drying of the shipping box.
9. The box cleaner according to claim 8, further comprising:

a constant temperature constant humidity chamber for improving a drying

efficiency of the CAH filtering system.
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