BOX CLEANER FOR CLEANI NG WAFER SHI PPI NG BOX
TECHNI CAL FI ELD The present invention relates to a box
cl eaner, and in particular, to a box cl eaner

configured to reduce | oad occurring when lifting up a
tray aftBOXcCEEANKR BORLCMANINGWABERPHIFEINGHHAXt o

prevent contam nation that may occur during drying of

t he waf er shi ppi ng box. BACKGROUND Silicon waf

cl eaned and inspected, and then they are contai mﬂmmﬂ‘m\\“\“\\“‘“\“\
a shipping box and shipeasicAbgIEnDPPI Ng box is™a” ..
container fornmed by nolding a resin, and used after

Pas$k estegp ‘1‘1&152: ﬁox{? %(la{ég S8 D& Q[egﬁ&,sﬁn&? g)raﬁ}@ﬁ%, to a box cleaner
cont ani Ratl on tha nmay occur ‘during pac& gl ng and
ransportation., A bax cleaner is used to cl]ean and dr .
confiHEEE Ty OB CoTHTID BV BB TG AR Al TGk EGBnINe 41 Watr shipping
typically includes a tray, a |oader, an un]oader, a .
box cand4p PrRychRoRtanzAatin thalgpay ecoip dwringydiyineaf ghe wafer shipping box.
rinsing unit, and a drying system The tray is ajig
used to individually clean conponents of the shi pping
box. The | oader | oads the conponents of the shi pping
box onto the tray. TheBAUKGROUNDI oads the
conmponents of the shipping box after the conponents of

N sdinPRARE B0X1&hed Gh@apleted. hcﬁldcth@@me'ilgarQQBHtainedtig a shipping

contains a deionized water (DIW that thé conponen

of tHe shi-gpi ng box, | oaded on the tr are.di pp g and
box g sHiEaSt-rHHE SheBRY £+ Safangebeptd by HgddapatiEn it used after

uItrasoHic waves at the bottom of the c|eaning bath to )
PasyiRgrAuEn @Pé-éﬁaﬂl% [PERCESSTRe PFIVRRY AoNtEminatiop rtH3ismey \gecur during

with high pressure to renove inpurities and
packagingmnddransparagionenai ni ng after irradi ati on of

ul trasoni c waves. The drying systemdries out

noissbox eleamards nsetgtoafléamr and driyribe sigpping des Sn tisd bax cleaang process,

dry air (CDA) of high tenperature or vacuum
and typically includes a tray, a loader, an unloader, a cleaning bath, an ultrasonic wave
generator, a rinsing unit, and a drying system. The tray is a jig used to individually clean
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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A conventional box cleaner was configured such that
the conponents of the shipping box are |oaded onto
the tray and di pped in the cleaning bath with the
bottom of the shipping box facing the surface of DIW
box tfarang ths susfacerofddl Ve pbati is,gvith an bpenstrg ithe ghipping fhesifagng downward,
downward, for exanple upside down, to inprove a

for ex&aple NgpsiR W HBHC Emprbhe abGDéalﬁhgﬁm:efbnﬁﬁndethfhe box cleaner of this
structure has a weakness: when |lifting up the tray

e A hd iy i tdi&n

stru& araggé %glﬁﬁgiy éfrr' V\%r{ﬁpﬁh @h%ergi i ggzbf’mer@) ents of the

i s P55 L P B o
and durabilit ui pmrent i s reduced

tensiann WAL GFpinedy 68 acweélgh@ﬁ qrsessivg laadeforrigo ﬁelfiﬁg&ﬁfs ﬁnfidurablhty of
drying process of the shipping box using CDA such

an egpigmentis reduggdi s noved horizontal ly while a CDA nozzle
spraying CDA is fixed. The scanning nethod is not
suiAmblie domvemticsial bt clganeosusésor socanhiap snethod uoatrrli'ym:gpmdess of the
structure having 12 inches or nore in dianeter. And,

ship?ﬁgeB&@%&'ngeCDA §lidhOthaP €l frdly i Gnéved ChdriZd@tadtly ﬁhﬂ@'a' €DA nozzle
or transferring the tray by weight of the tray,

spra&ﬁmﬁ%ﬁkqg ixBd. pﬂW%ﬁan AR 9ot taﬁlerﬁfulshrpﬁg&g?oxt fﬁ)(re wafers of

pi ng € CO tan1nate ter cl ean
after

.he shi,ppi ng _box.is.. .
comergegﬁde%ﬁlae §viER 10dnangs pr ot mATrEh AP, B kil fietion occurs
t he shi ppi ng box shoul d be separ at ed fromthe tray and
to apag-gmgm qutmler foratransigrrigg );hehgay byo\g@ggt ¢inthg tgayeggsulting in powder
room Accordingly, the shipping box may be
gengraetra Asratesult,che ishigpingeoxmaybé oeptammatedsaftendleamiag of the shipping
natural drying process. SUMWARY Therefore, the
boxpresent invention is designed to solve the
above-nenti oned problens of the prior arts, and

t hevighWhelel hftdrSthd RhipRiCho:Ofs ¢1BMeRrBdedtied M tHeOsbnventional box
provi de a box cl eaner
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
2



configured to drain DIWin a shipping box when lifting

up the shipping box froma cleaning bath after

cl eani ng of the shipping box. It is another object of

the present invention to provide a box cleaner
substituté | fpur @dcanyentignal t frgurshidppinggsystem i wsisgich ceagt go@n to prevent

that a tray |oading the shipping box is fixed. It is
contyiflinabiof e mayjceat dweingtaeitpaledieing prévesnti on to provide

a box cleaner including a 2 substitute for a

CONYERhiecQP e ARVEMAntidhed Me&Y ThEPResstt nﬂve‘ﬁtlﬁﬁ ?ﬁﬂ'lde@ QBox cleaner

to prevent contan1nat|on hat may occur duri
i eve t.he,abo Que- ment

har R ine G il BTy G o 8% Y TR A s e

that mhen lifting a ter cl eaning of a wafer
Ofl@h‘i‘rﬁkﬁsh‘g"ﬁ]%ﬁ(sm@:ﬂ?%tg 5"% H)ISMH ty gas free of
inmpurities into the shipping box to drain DIW A box
cl dabet clganes ageardingdo thepispa antention éeludss an wdirasgris clggning bath
ultrasoni c cleaning bath having a receiving space to
having afreddivedg wpdach t®bd¥\filad wath DIW rad am ultrasenie wyee gesdratpr arranged at a
arranged at a bottomthereof; a tray for |oading a

bott¥@ltBérest iaRfyer RAYinghewaRRA shlﬁplhgfbbxftﬁhrre(ﬂf QMiftl fdtPréviding a driving
driving force to put the tray into the ultrasonic

forcg lt@ Uf ﬁlg tB%t 1ﬂtd3l dﬁlggsg)n}chae&rﬁ baH! thal{fhl%c l&atyrcﬂﬁ QRitife ultrasonic

ry n tem

cleaﬂﬁét : déﬂg P ARAG s UG BedpSuimRy SRinPiErar. Bppiin niges soraver

gas into the cleaned shipping box to push the D W out
is 1I§fallp¢]én & lﬁlﬁpml%@lﬁ&nl{l& @p’@b@ar SPIAYIRE %3S imfa thg gleaned shipping box to
Preferably, the gas sprayer is arranged at a bottom of
push the DIVayutadfahestappieg hohthereby diiameng theIY. t he tray,
and is forned of a bubble pipe having a plurality of
t hiPeefgiabholties ghd spraydrondyartanged af a totwhe bhlhey tray ladongas lengthwise
sprayed into the shipping box by the gas sprayer is a
direBtidn’ QOB 14§ Sand ¥dbrmed 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. And, 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
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The cl ean box includes a noving plate having a CDA
(Clean Dry Air) nozzle attached thereto for spraying
CDA into the shipping box | oaded on the tray; and a
driving tool for horizontally noving the noving plate

a boxccleaabineludae aiCDRrasoniz Ickeanimgrimkehadeg aireagivifg epase 4o by filled with
a flexible tube is connected to the CDA nozzle for CDA

DIWS aaparyultrd$tmi € Weegdieratofeyrahpéd fterbottos] theeos aGAdy foflcading a wafer
Air Hood) filtering systemfor renoving |Iightweight

. | 7 i L v el . t | .
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' [ Al di n her, h .
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a box cl eaner includes an ultrasonic cleaning bath
box rapushghe DI Wowit of thy shinping bax, heraby|draigingithéDIW W and an
ultrasoni c wave generator arranged at a bottom
t hexceofdingata yetyarfodrer lasgedt 0f tlee prefert ingdntipp agdriiog system of a box
thereon; and a lift for providing a driving force to
cleafét! fob Agyihg aYclédnb® wale dHifpias BoL, Ginclad&a OMA Bajdle &ttspraying CDA
take the tray out of the ultrasonic cleaning bath,
- . o , _ . ¢
into $RENERIN bOZTodll B rds? apd A AiSlrgioFlor Broviclie 4 i force o the
| eaned _shi ppi ox,.to_push.the DIW.out of the
CD Pgf n BeB™ e, B s abh R SroRoMialty VR g DA nozzle
yet anot her aspect of the present invention, a drying
thergpcmaking g (DAscanniigeaner for drying a cl eaned waf er
shi ppi ng box, includes a CDA nozzle for spraying CDA
into the shipping box | oaded on a tray; and a driving
tool for providing a driving force to the CDA nozzle

in such a st aBRIERDESCRIPTIGN OB THEXBRAWINGS
hori zontal ly nove the CDA nozzle, thereby making a

CDA16C NRiangystBRIcEhTiAERioN Fihbfh %usﬁhﬁ%%@x%fe& Gcdording to a

is a system'configuration diagramillustrating a box

prefghgcﬁé}ﬁﬁooi?&%ﬂtr &' th8 pxtegerf'% 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



preferred enbodi nent of the present invention. FIG 2
is a side viewillustrating a configuration of an
ultrasoni c cl eaning system of the box cl eaner
according to a preferred enbodi nent of the present

that it tenms wsed 18l Be 3pecificativhzand\vthe wppanded tlaims slgpuddh not be construed as
arrangenent structure of a gas sprayer of FIG 2. FIG

limitkdi ® gerferflNdndvidtiohdry Uumkdrahgs) bud inwffretgd rakéd Pnothe ameanings and
dryi ng system of the box cleaner according to a

cond f‘sf @(Frfé;‘sgor?dmé’% EdHni @l agﬁb%tsp()ieﬁf‘enf)reh&‘f‘%{/érﬁﬁn (Eﬂ @1e5ba51s of the

a side view taken in the direction of V of

prlnpﬁbeﬁhlnl':tge RE%&&- Tzllﬁm/e'detg %' HI‘?@I {eﬁ{l% }%ﬁgé&?%t l?g(ért e best.es(gl&natlon. In

he presen i hven €SCr i
i n detail reference acconpa .

the gasg ﬁg@e fpi,M lowing; S{:ﬂ%t?qi)eglp.wqu {aygr exists q)% %hgelayer this may be
understood 4 that the ternms used in the specification

interpreted thet s deved suny it fiseddlyom anofhsr layer etontdiind Jayer aray be interposed
limted to general and dictionary neani ngs, but

therebetweeqn: et ed based on the neani ngs and concepts
corresponding to technical aspects of the present

I nvandHovh PNFIAE , RaAsdxSclednet €) agdordifig b @ prBfetretl enbodiment of the
inventor is allowed to define terns appropriately for

presgﬁein@@ﬁfonQKplluﬁ&aéﬂ gﬁ asddic cfegﬁm a$&emNRI0 %{Hp a Rl hg%éﬁ&n 200. The

scrlptlon S ayer eX|s S on anot
ultra}ﬂ)plg Ccll?%lr}gnsyg ﬁg§ F%ﬁgarghg?glgét @y Xlﬁat)ﬁe gienppmg box 10 in
i nt er posed therebetvveen shovvn in FI G 1, a
deiogjzed reser BT Wac othg; bog ¢lepngr E)G)e?ré# trediaging SliraoRic WFVGtShEhe drying
present invention includes an ultrasonic cleaning o
systems208ndried Omeistirex rammaining aythe shippo@. born0 afier ¢learong of the shipping
cl eaning system 100 cl ean a shi pping box 10 by di ppi ng
boxtlle shi pping box 10 in deionized water (DIW in the
box cleaner (C) and irradiating ultrasonic waves. The

dr 1G9 issy §iHEMePRludirhtBy I @inFigufaioh @Feiciligsodit ¢lBfing system 100
shi ppi ng box 10 after cleaning of the shipping
of the box cleaner (C) according to a preferred embodiment of the present invention.
Referring to FIG. 2, the box cleaner (C) according to a preferred embodiment of the
present invention includes an ultrasonic cleaning bath 101, a tray 102, lifts 103 and 104 and a
gas sprayer 106. The ultrasonic cleaning bath 101 has a receiving space to be filled with DIW.
The tray 102 is a jig used to load components (hereinafter 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,



box 10. FIG 2 is a side viewillustrating a
configuration of the ultrasonic cleaning system 100
of the box cleaner (C) according to a preferred
enbodi nent of the present invention. Referring to FIG
and Zradidies the>dipped ahigpirgBHoxabl witt iuftgasboicavgyes b rfoeekample about 40 kiz
enbodi nrent of the present invention includes an

tor%‘gfeﬁgwﬁﬁ%ﬁém ng bath 101, a tray 102, lifts 103

a gas sprayer 106. The ultrasonic

GRS 5 b 102 aB ShogB0EEe | Ry B b s
conmponents (hereinafter cormpnly referred to as "a
rollegior gpuHey ookt wpand dewn theslrast 1 Wn b Ay VNG Metarsaangcted tpsthe power
lifts 103 and 104 provide a driving force to put the
convertng ©OR Thetlofisah@B arak 804 e the &gy 102 heving dlie sthpping box 101 into the
- ultrasonic cleaning bath 101. The gas sprayer 106

ultrphia X feadingi tkh POT bi k@@t trdit 102 hi o hedBliragnkotedding Hixa 101 after
recei ving space of the ultrasonic cleaning bath 101 is

i 0L 30 e DB A g ol

he . DI. r nj Ve g - 105, i

and pREGRYifl ey O DRI 4R Fo SRt Bl herebeoween are the
bath 101 5 and irradiates the di pped, shi.ppi ng bax 10

samg oy fhog 06 mEROGR, X tRane.gind e SHBTTES deTiPLomRatBtied o
renove mcro-particles. The lifts 103 and 104 each .
i ndiisy sleapingnfghe sppiag bk d Ot evmplaiednte Lagsprayer 106 sprays a high
assenbly, a roller or a pulley to lift up and down

purityhgast foayexdfigle, amnitragedighy (N2) imet the shippimgdiogd Otto dréie the DIW in the
power converting tool. The lifts 103 and 104 put the

hipplrbokOid, PrféraBly! he galiitaydrd 08X fokidd o h Bubble pipe havi luralit
° 1plij)lrt%?basoni c cl ear}1]| ng gﬁatlﬁ j101 or take the tur ay pllp(?Z a(\)/brigapuraly

of t}‘%uﬁﬂlﬁol% b lify agkﬁéleﬁ‘\b/gg datdbnBdret gn%'(zvev?xj_ ﬂgi@?ﬁ&gntqmention is

t he” shi ppi ng gx 1 the detailed configuration
S A A N R LN
In PGy, GPGEGHve RPHTES BoRahPERCULULH] BOVNE Pe oS 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 ultr_asonic 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



After cleaning of the shipping box 10 is conpl eted,
the gas sprayer 106 sprays a high purity gas, for
exanple, a nitrogen gas (N2) into the shipping box 10
to drain the DIWin the shipping box 10. Preferably,
shipphng hgad Osprsyéne Hlo 208 hevinged oA nazsie (9K IS aarhng thereto for
a plurality of through-holes arranged in a | engthw se
spra§tingeCDAOKAtd the rshippingbwe V& andhediiviag esdl 206Viennioving Borizontally the
not limted in this regard, and sprayers of various

CDARBPAS 208WItR G rdg IR p¥ed RZ7 R riTRID R 8cahhiff3: on the siipfing box 10.
for effective gas spray, the gas sprayer 106 of a

DU, A L0 5P Al BT oot 1.3 s

l.engt hwi se direction of the tray 102. Preferably, the
fixed §@t:| eaner (C) further includes a rinsing unit (not
shown) for spraying DI Ww th high pressure to renove
i mpldiei mewsg @fme 5% toplgead: orcp @Qlfrog basenplatgs 202 apd coupled to the base
irradiation of ultrasonic waves. FIG 4 illustrates a
plateo202 by agiredaterafinedhbeatling] agl syisstelled2Movatily thoszdrdally relative to the
cleaner (C) according to a preferred enbodi nent of

shﬁ%ﬁ%lﬂk35£ﬁi20nvent!on. The drying system 200 of the
ox cleaner (C) dries noisture remaining on the

shipi : I : r ' '
T &@6%%%906 Hﬁ@\ﬂg& Pﬁn@fﬁgtfﬁ}éﬁz J@stﬂé‘ hfovéd Qﬂrer:]nézhgoto enable the

system 1 r this purpose, rying sys

e
f the cl eaner i,ncludes shi ppi N 0X f
CD8 50415 07 fo S5 rbmpng RS0 o D ForBiJoenl. b Ring tool 206
. qgving pl ate 203 havi ng a, CDA nQzzle (204 ofgﬁ,G 5
incluges 7 ARWeT (ADVERinErmFans Vwiwe@%aowm%?af RRSCmRp pPlifg or pulley to
box 10, and a driving tool 206 for noving horizontally
moveh borizobrelkyothel morg plateh 283, aflilaadrivipgeriotop gean¢asednto the power
CDA scanni ng on the shipping box 10. The shi ppi ng box
convatingmeafkl | oads the shipping box 10 on the tray (102
of FIG 3) in a fixed state. The noving plate 203 is

gggFe}QdJr?i'ﬂg%yﬁé‘thOOfofk't’l?eS&)xpélé’dn@S(@Qﬁo@d@dh@gm ®shzle® 4R ehile 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 and free flexibility is used as the air supply tube.

The box cleaner (C) includes a CAH (Clean Air Hood) filtering system 210 installed
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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pl ates 202 by a predeterm ned bearing, and is
install ed novably horizontally relative to the
shi ppi ng box | oader 201. The driving tool 206 provides
a driving force to the noving plate 203 to enable the
CDA'ha ozl deargn (€ of thenahave-redntiopech gonfigurativadancoridig to a preferred
For this purpose, the driving tool 206 includes a

embpdingint @fntie rpresegt ip@ndom aequegtiallyvpkifotamovieagi@g) drying and cooling
assenbly, roller or pulley to nove horizontally the

procdeBiét MY a RbAtifuct InetBEEH whil€ hiafBRing0he rsh@?ﬁ@e&dxem [dadéd6n the tray
power converting neans. The drying system 200 of the

102 box cleaner (C) noves the CDA nozzle 204 while fixing
the tray 102 to perform CDA scanni ng on the shipping

box. 10.. Preferably an air supply tube is onnected t
¢ he OERis RUEEEE B 1P AT TR 10 D FEsbOR e ) cleans,
. having excellent durability at high tenperature and )
using ugaspRig v ayiess thy Sh@pmgMXaléthnéedamr DEWswely thay e, shipping box 10 is
box cl eaner (C) includes a CAH (C ean Air Hood)
put bn lat easketgwith she lo@dd ofnihit ashippihg bdwed @ifacihg the surfae adfrDIW. After
born particles generated in a drying process. The CAH

cleahink o€ the hippisd BoR 1@ ohitr6FaVES (N'bﬂibtsﬁﬁbf&mnt@ﬂiess‘mtfp%% box 10 using
S

remai ning after a drying process using CDA, and coo

the %&{Er%grél?gﬂ 500 c%fglt lﬁ%ﬁ&ﬂﬁ?flﬁcmg A ta¥1eli9fiftedgh o t%g Itl'lle shipping box 10

ure o ering system 210 is

kn nd, d iled descripti i1.S,0R tt And, ..
loadf Bt BRL0F Sy e oS ClBhe B 1 P i3f 16 shipping box
.const gnt _tenperature consta hum djty. chanb 22 )
10 i§ jush! Qi by HAY SHFOZCHIESS CORR ladh My t@ﬁﬁéwamgr ox ﬁ@sspafget the DIW is
humdity chanmber 220 provides advant ages of
draiggdi ect i vel y drying the shipping box 10 of a
conplicated nold and reducing the tine spent in aging

t h&hskilqaped shipping box 1D i¥ipeoviided toltbadsring S)stemt 20 ef the box cleaner
above-nenti oned configuration according to a preferred

(C), gixe@e meraﬂarqbz tahe dAE@BE Bdanhihg DT theCODAGRLAB0A M Ving horizontally.
perforns cleaning, drying and cooling '

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 prevent 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.
8



processes in a continuous nethod while transferring
t he shi pping box 10 | oaded on the tray 102. For this
pur pose, the ultrasonic cleaning system 100 of the box
cl eaner (C) cleans, wusing ultrasonic waves, the
shilpphawd tbexurtiersthiodptadt ithe dityilesiudéscriptéan and spévifipiengmples, while
box 10 is put on a basket with the bottom of the
indi&dting prefgrrédembadifneaisnd thdiavaitiohpare gifenBly\Way dftillustration only, since
cl eaning of the shipping box 10, a nitrogen gas (N2)

varib$s Gahgskethd Mbaifichforshvitith Be BOIxt 84 YSIpRDf thd@nv@Aon will become
sprayer 106 of a bubble pipe structure. Acradle is

j . Mcle)! . |.oaded on the
spprbtFhoP shled e R ELAAIBNEdbich 200 O e,
DIWin the shipping box 10 is pushed out by the
nitrogen gas (N2) filled in the shipping box 10, so
that the DIWis drained. The cl eaned shi pping box 10
is provided to the drying system 200 of the box
cleaner (C), fixed to the tray 102 and dried by
scanni ng of the CDA nozzle 204 noving horizontally.
Moi sture or particles remaining on the shipping box 10
and the tray 102 is renoved by the CAH filtering
system 210 and the constant tenperature constant
hum dity chanber 220 of the box cleaner (C. A drying
process of the shipping box 10 is conpleted in this
way. According to the present invention, when lifting
up the shipping box after cleaning of the shipping
box, DIWin the shipping box is drained to reduce | oad
applied on a lift shaft, thereby inproving durability
of an equipnment. And, in a drying process, the present
invention perforns a dry scanning by noving the CDA
nozzle, on which load is applied relatively |low, while
fixing the tray |oading the shipping box, and thus
can prevent generation of powder due to friction. The
present invention can performa natural drying
process of the shipping box in a continuous nethod
whi |l e staying the shipping box in the box cleaner, but
not taking the shipping box out of the



box cl eaner, thereby preventing contam nation of the
shi ppi ng box. 8 It should be understood that the

detai |l ed description and specific exanples, while

i ndi cating preferred enbodi nents of the invention, are

Whatiisyedainied isvay of illustration only, since various

changes and nodifications within the spirit and scope
of the invention will beconme apparent to those
skilled in the art fromthis detailed description. 9

What is cd ghEdades; co;lnpn@m%ox cl eaner, conprising: an
ul trasoni c cl eani ng bath Raving a receiving space to

bletaL lltl,a%gm\éﬂcﬁé}ng WalPR \}?ﬁ]é 78civ g}%s%ra% ﬁ)nlge ?edmwnh DIW (Deionized

rasoni ¢ wave enera or- arran

a tray for lLoadin shi pp box
Wat?rsé{“g%““’é‘s‘l"}‘? o RSB ﬂ?g%?éeiatcﬁe‘?‘moﬂb&ﬁﬁo e to put
the tray into the ultrasonic cleaning bath and take
t he tray{9r leadingfa wafer shinpingbey begpeani ng bath; and a
drying systemfor drying the cleaned shipping box,
wherldt for prgdding ardripeng fecd togpua ftheettay mtd the uldrdsoakaréaning bath and
cl eaning bath for spraying gas into the cleaned

takehé RBY B& JTMe ﬁl&amﬁdﬂclwﬁnge\moam of the shipping box,
thereby draining the DIW . The box cl eaner

2?%?nf%éggg%t&g‘fé%w“#th%“@%?d?@ﬁﬁﬁongsEJ ['engt hvi se

th d
haﬁﬁgﬂaa;ﬁaa F%ra:fws SRR g WP ﬂe%{n%gé*g%r shefifi gas nto
t her eof . box cl eaner according to clai

he ¢lpaned |Shlppﬁlg b@ééo pushgthg RI%@lgﬁ)f él(x]ess e box, therégy 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,

wherein the gas is a nitrogen gas (N3).

4. The box cleaner according to claim 1,

wherein the drying system 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.
10



Iy

4. The box cleaner according to claim1l, wherein the
dryi ng systemincludes: a noving plate having a CDA
(Clean Dry Air) nozzle attached thereto for spraying
CDA into the shipping box | oaded on the tray; and a
driving tool for horizontally noving the noving plate
to enable the CDA nozzle to neke scanning. 10 5. The
box. cl earite & eMademn@coding taictirh, 4, furtHehesmpAsing: Si ng:
a flexible tube connected to the CDA nozzle for CDA

SURMekibl&tubd REniAedh %?J‘@DA%%EIE%{@DIA%uB%@] m4,
further conprising: a CAH (Cean Air Hood) "filtering

system for renoving |ightweight noisture and air born
particles generated after drying of the shipping box.

7. The b | eaner accordin 0 claim6, further

cofpri si 2‘3"9 XEHIBEACO (© ‘E?r”ie?%‘ﬂjﬁ%f)%‘ﬁ?“ﬂ{}% dity

chanmber for inproving a drying efficiency of the CAH )

f i latepAHNE leapspurilodl) iferinptsystemnfior ramedng hghtaxeight maejisture and air

a box cleaner, conprising: an ultrasonic cleaning bath
bormhparticlgs geneextal aftargrgpgofthicahippingitoked wi th DI W and an

ultrasoni ¢ wave generator arranged at a bottom

thereof; a tray for |oading a wafer shipping box

thereon; and a |lift for providing a driving force to

puty. 1 UFibokUAnLRCHAHAS A € KSR BompALife anC

take the tray out of t rasonrc cleani

SRR S RB LS ASHE b2 B RP Bbtne cncenc
shi ing box to push the DIWout of the shipping box,
of ﬂtqf"eﬁgltfg) cHngishSteY- t he DI W

8. An ultrasonic cleaning system of a box cleaner, comprising:

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; 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.

9. The ultrasonic cleaning system of a box cleaner according to claim 8,
wherein the gas sprayer is formed of a bubble pipe arranged at a bottom of the tray
along a lengthwise direction of the tray and having a plurality of through-holes in a body

thereof.

11
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9. The ultrasonic cleaning systemof a box cleaner
according to claim8, wherein the gas sprayer is
formed of a bubble pipe arranged at a bottom of the
tray along a lengthwi se direction of the tray and
hauOng a Thleulmasonic cfanirigrsystgh-dfel ex dleaner dxgdsding to claim 8,
thereof. 11 10. The ultrasonic cleaning systemof a
boxvietein fergad ¢Conitiogen bas @,ni m 8, wherein the gas is
a nitrogen gas (N2) 11. A drying system of a box
cl eaner for drying a cleaned wafer shipping box, the
dryi ng system conprising: a CDA nozzle for spraying
CDAqinto Shi_ppi - 1 1 o
dribi ng. iR hed ot QRHEP i £ ¥ieal¥ utep ipping box.
ozzle in such.a state that the tray is fixed, to
the %mgzsaﬁ% YOHIBYS t he CDA nozzle, thereby nmaking a CDA
scanning. 12. The drying system for a box cleaner
ac @drlahmgzzle fai] SQI%WrBlQD%h‘éioéhﬁ shippingbpx esded en pérayj apdd
to a noving plate that is installed novably
horai drivimgatooy farrpraviflingi andriyah@ farce f3the THRA dhoyzlagn sycdit state that the
for a box cleaner according to claim1l2, wherein a

trayfid ﬁ%fltd,J kcﬁhdlrlzﬂéﬁtaills} EORNBE CON hdkzich thefdBh maddad & CDN sdakbMing.
supply.

12. The drying system for a box cleaner according to claim 11,
wherein the CDA nozzle is fixed to a moving plate that is installed movably

horizontally on a fixing plate.

13. The drying system for a box cleaner according to claim 12,

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

12



