, ;e3e7001$3| 846607T7us 5 August 2004 WASHI NG APPARATUS FOR CONTAI NER

CARRYI NG DUST- FREE OBJECT Field of the Art 5 The present invention rel ates
to an apparatus to wash the outside and inside of a container that contains
obj ects, such as substrates, which should be kept at a high cl eanSiAsigeist 2004
. during their carriage. Al though the follow ng explanation will be given on
condition that the objects are conposed of such sem conductor substrates as
silicon wafers and liquid |O crystal substrates, in particular,

sem conduct or wafers, those WASHING ARPARATYS |ists, do not nean to
limt the -scope of the present invention. The present invention wll

t herefore be appFO&ﬁ]@Nﬂ'aﬁMRdBMYIMDUSE"—EREE OBJE€dui red that they
be kept at a high clean | evel during the carriage. 15 Background Art

Sem conductor substrates, particularly, sem conductor wafers, wll be
contam nated if dusts, vaporized organi c substances, or others (hereafter
sinply rdfield efitheAat "dusts") adhere to those substrates. This

contami nation w |l have influence on the manufacture, such that in_ 20

parti ul ar, a yike presantdnventign, ralatesftonan-amgrasatusy s washntheuoubside ng
those substrates is_reduced. Accordingly, .carrying, sem conductor wafers

requi r es ankhingide ofur reantainggsheh epataing ohieels, sHCh a8 substratesy whighs neans
t hat sem ¢on tor wafers can pe categorized jnto one of the objects

( her ei nafsfv&u?aﬁwe{ceeaat@ b@acﬁm fﬂ“ﬁegé{‘-@ﬂ}% §Ir Farfagen A ﬂum»tﬁﬁs

shoul d 25, be kept high during. the carriage. In _general, sem conductor

waf er s arfé’?wgs §§BPWtWﬁ’atWiltheaI81¥@1 20n conlikgn, dhat ¢ba ebieaEs ABm

which is a roomgleaned at a higher [eyel (hereafter referred . as.a "hi'gh
ol ean 1 ocmmboRaH @3 als semigondagor \bsiratahpe aiicen ovetas and JiBRa pe
del i v%r ed in

room or ot.hers whase clean |evels are.lower, the wafers are
cont d0necTyRtal FIBHTATCS) dBnPaTUSIAT, SemISORGHCIOF aleEar HafISes Aigs MSted 1o

as a "container'.),@and the container..itself is carried. 'This delivery

enabl s SAURLiAEEEHS e a1t eindockimif Hie s5SnE PEIPCDIeSER! TVt o1 de
envi ron t that is lower in the clean |evel room (hereafter referred to as
2"} over -Eie BicHest dpv it Il HEnctorg e aniicdbiS B pAS e Bhat fote s g
their. cartiage. .10 |, gade avi.n n_apgqriun hat. .. osed is
arranged lgtls ge%{ﬁfh%%ﬁ%\{ &Egﬂapzi aﬂlagl}}g& ﬂsﬁﬂﬁ%ﬁhﬁéwﬁﬁﬁ%m | evel
room The |oader is used not only for carrying in sem conductor wafers from
the highly cleaned space in a container to a highly cl eaned room for

pr ocessi fe (hereafter referred to as "loading"). The | oader is
al so se??&ﬁfgﬁg ing out the sem conductor wafers fromthe highly

cl eaned roomt O%é}@f%@%%ﬁ ghﬁ@@ﬁ%sspﬁ&%@l@g&?ﬁeﬁﬁ&?ﬁ%ﬂ&bri\ﬂafgrg,e{wiﬂo

deliver the pro 0 anot Rer™s erea r referred o as

ol oedi har : . . .

carriod 1oe SonteinaRagif thfi, VARAREA Srafilo AIOHEICRS, YRGS (HRfedtfih s O ¢
i d Wi i tQ b t t | ,

Chat "he SHPLYS tefghisd 35 8 PUAPY Dilibee | 16 ARBLE L sBbGratad? | PRET - 07

As st and h t1ay : |

St ( SercaatfihefUi AR UENEC infRRcn POAP e AAMMOM A SURRD BUCANTT 2,

» Box/gigod eﬁﬁéﬁlqﬁ% ta?i?l& r'étgﬂ,obr 'aaﬁ?@e(' R on-dERlCtiVES B Rldrf fOWRrig thoseF6 2

“Front - Qpeni ng | ace Stand FIMS)," E63 "Box/ Opener to Tool Standard
(BOLTS) , "sytaerated afs' efeduebl! F eA&Sordidly? carrying semiconductor wafers

requires that the surroundings thereof be high in a clean level. This means

ool

that semiconductor wafers can be categorized into one of the objects
(hereinafter referred to as a dust-free object) of which clean levels should

256  be kept high during the carriage.

In general, semiconductor wafers are processed in what is called a
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f J 5 August 2004 standards"). Prior Art It is required that the foregoing
contai ner be cleaned at regular 5 intervals, because it is inevitable that
dusts adhere to both the inside and outside of the container during use. In
cases a conventional cleaning apparatus is used for cleani'ng the SoMasi@p04
.a worker first opens a door unit of a housing of the cleaning apparatus to
pl ace into the housing both of the contai ner body and the |id which have
been separated by the operator by 10 hand. The door unit is then cl osed and
a switch ¢leah ooag whichhischromstoleated at allighentpvebi(hersadtersefierned kon t he
housi ng of spraying water to wash both the container body and the lid. This
washi ng igs faol“hgkedclesn arslimt™ kit e pn ceontrast, dnt chyess pulyérey semiconductoie

contai ner body and lid. After conpleting the dry step, the operator again
opens up whaferdshouldbe detivieadd il & room boothers wheseccleanilevelsoyglowed, t he
lid, and then couples both of themw th each other by hand. However, if

such cl eathienwadieygsaaret venfaineddn a highly cleaned! airtight cootaiger (hereafter

| oner - cl ean-1evel room the second opening operation of the door unjt

carri éd oretfetrgdt tee asoak¥comalrer®yusnd cihwet aoniainer itself 29 carvigdul atI§ i n t he
| ower -cl ean-level roomto enter into the housing, This results in that the
out si de adeliveryi errables semiconductoy welsss 40 e eaited by waki of aH@Om @rar e

agai n contam nated. The contam nation wll Last unt | i)he co L}gi ney body is
‘coupl ed win routsidel envirgnmend. thag darlewep 1n theclearlevebropn (Bsmaister

whi ch has been cl eaned“once, is spoiled ip the clean |evel 25 ﬁg‘%{g. Even

if the forefgoeddocasaniloyvermpleantlovel roomea) with the Mafgrs uapel Som -
this cleaning entails the worker's entering into the roomfor 3 5 '
August 200dusts sluringtheir 6arage- coupl i ng of the container body and Iid. This

Che o 50t hAt leader Baving shcaprete iRt SUbiBe F14SChis SERnERo At dd. 11
5 the. i GhOVNAEAPEIITL INEDHAIEHS JOREL ARG, & IO PRV JRoBh s o™ 7 '
e ¢ For IGReRoisBFed MathaniodRt GyBHIE: in REDHEPRANCHINPEITY Tamoy P
over 1 e ARRILALUBSE. I 1 LG SRRV k55 SR 1o
E:VL %g??n é :Eg‘%?:@gé%@%ﬁ% en??fﬁ%ﬁrga&é:ﬁ&gﬁ'gﬁgﬁﬁgﬁ?@ﬁ iotéf%é A5 & by e
pr obl Hrs, c%’ﬁ’bﬂ% OBBFI%%FBWCQIF@J%?%?@&W% ﬁ‘@gﬂ?@%ﬁl@y&ﬁp g@?ﬁgh{;ﬂ)cﬂ%ani ng
b ect s ity iafd urape i iR eonETEIC HE Gy o8 dBRUGY Y Siovessdd®
appar at us AP o ANRE St (hef Bt ATblr R S EBAR) 20, L Ot TT o
ol cani g appar areS. Kage o UllGREE, S PoARAbE RALerR, WEMMER BT e
highly cl ﬁ%@-‘f‘gqjéﬁogt @@gg@%@@”&ﬁ%&%ﬁ& &1%hé %ﬂ@%..t rTRg! 88hfiih

cont am na ering*to a worker is elimnated so f&hzﬁ bot h
of thg,outsi Jingi foal j ' I b ol thatr e of
t he I%Q/en%?lgﬁﬁ?eﬂd]gll}g{;r 1 osgtatsaﬁﬁﬁbfﬁd&%%g\% ﬂé%ja ?ﬁ”fr?g%g‘?gégﬁ?’ ?gvtg%ti on is

the lid is taken off when semiconductor wafers are carried in or out.

As standards for such containers and loaders, proposed and

employed are SEMI (Semiconductor Equipment and Material International)

25 standard FE47.1 “Box/Pod (FOUP),” E15.1 “Tool Load Port,” ES57
“Kinematic Coupling,” E62 “Front-Opening Interface Standard (FIMS),”

E63 “Box/Opener to Tool Standard (BOLTS),” (hereinafter referred as “the
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4 5 August 2004 configured as follows. A first invention is a cleaning
apparatus for cleaning an inside and outside of a container containing a
dust-free object for carrying, the apparatus conprising: 5 (a) separatin
means for separating the container into a container body and a |i &Aygst2004

- cl eaning nmeans for cleaning the separated container body and lid; and (c)

coupling neans for coupling again the cleaned container body 1o and |id.
The present invention permts the cleaned container body and |id to be
aut onat i csthhgands”k.oupl ed to each other. It is therefore unnecessary for a
wor ker to mutually couple the cleaned container body and |id by hand,
resulting in that the inside of the container, which has been cl eaned
already, 15 will not spoiled in clean level. Accordingly, there is no need
to preparPriar puti fyi ng system dedi cated to purification work, such as prior
renoval of contam nants (eag..t,j dusts) froma wgrker mhf woul d be epgaged in
A

t he coupling wolitkis pequired theferegoing sontainety heng
withi d a iotenvials,degaansptit 4s 1aevitapler that <bists adbere 19,

causes the separated and cl eaned,container body and lid t.o b
aut omat i cewtside efethas container during grgey b cpsdm &y conVEngRpa!

r

gl

necessity of exposi ngdbﬁ%ih of .the contai,ner body, and the |lid t

| over - c| edPParatus 15qise:
necessi tyoff maki ng

éfd?g rein
whi ch each of the separating, cJeaning, nd cQ pIing ne ni is d
. 3. . ! !ﬁ

A4 8RR on

e- coupl ed

HFINBE s no

clerning dhe CORTANER i Wotkeh TSt Qensiad0et upife

wor ker .enter the clegn roomto .5 . 5.Aygust 2004
a housing of the cleaning apparatus to pelace into the housing Yot GF the

10

15

20

25

container body and the lid which have been separated by the operator by
hand. The door unmit is then closed and a switch is turned on which
instructs a cleaning unit disposed within the housing of spraying water to
wash both the container body and the lid. This washing is followed by a
dry step carried out by spaying air onto the container body and lid. ~After
completing the dry step, the operator again opens up the door unit to take
out both of the container body and the lid, and then couples both of them

~ with each other by hand.

However, if such cleaning apparatus is used in, for example, the
foregoing lower-clean-level room, the second opening operation of the
door unit carried out by the worker will cause contaminated air
accumulated in the lower-clean-level room to enter into the housing. This
results in that the outside and inside of the mutually separated container
unit and lid are again contaminated. The contamination will last until the
container body is coupled with its lid by hand. Accordingly, the inside of
the container, which has been cleaned once, is spoiled in the clean level
again.

Even if the foregoing cleaning apparatus is used in the highly

cleaned room, this cleaning entails the worker’s entering into the room for

3



performthe coupling operation. A third invention is a cleaning apparatus
wherei n each of the separating, cleaning, and coupling neans is disposed

wi thin a housing 5 equi pped with an openabl e and cl osabl e carrying-out/in
opening for carrying out or in the container and kept at a hi gher Schugitast 2004
. level. The present invention enables the separated and cl eaned cont ai ner
body and Iid to be re-coupled automatically to each other in a highly
cleaned air within the housing. Hence even if this cleaning apparatus is 10

pl aced i nthe depaestion aad- tevsling ofrtheasiitanfer thudyc anddider Thisentexing he | d
wi Il not be exposed to the air in the lower-clean-level room It is

t her ef or ewerloisheuld feiuse hduste sidheriofg bhetheomarkeerto bailmoughs interihel eaned
al ready, will not be degraded concerning its clean level. 15 A fourth

i nvent i onroioen,Cconmdhat ek highlyaclehaedi mopmitmifinil beatomtaminateds tlhds

cl eani ng neans having contai ner-body cleaning neans and lid cleaning neans
di sposed generahtiedty various ssoficonductorvprecessing capparatuses arehkocakediinng
means is installed in individual cleaning booths partitioned within the
housi sy, thechighty gleagedwaom with lessnyasig in herapg@esegirspaed fovautomaticbody or
the separated |lid to each of the cleaning booths as well as fromeach of

t he cl eandperations of suicheapparatusesaniThis meansthed dherd fs/natspage dakdori ¢

possi bl e that both of the container body and the |id are cleaned in

par al | el ; theowonker imthe roome evenaifithg wotkert wentsc th manusihe operaterthet er . 25
- Afifth invention is a cleaning apparatus wherein the cl eani ng nmeans uses
ei t her ompparatusessr a plurality of neans selected froma group 6 5

August 2004 of _neans_ of sprayi ng gas, .sprayj.ng.a chem cal,. spraying water,
and rotating a%hgsﬁbeﬁmpnarampar@t%ﬂsmt@heganﬁéaﬁggb& eleaBBABPABY wi t h

each other., A sixth invention is a cleaning apparatus in_which the cleaning
5 medds ¥ lédhsﬁ%’émedxem %fsoamwﬁﬁgcqm@me,r WHE 2 HObRbSMCh: 8% a0y r t her
- conprising dry means that performa drying.actign after, the cleaning. A
sevent h i eVt (tEansporting) @ﬁmt&g g']bb%rl'&ﬂulsr%do Orcﬁé%rﬁlﬁ@nalﬁ ﬁBBP’EPé“%&g
outside of a container, containi,ng a dust-free | egt fqr carrying, the 10
appar at ush®¢hpn i%ﬁ%ﬁt@&)mﬁg]ﬁ@?ﬁﬁh@ ﬂﬁ@ﬁ@gpaﬂsaﬁiya@ecxp t. partiti oned
boot hs closable in a shiel ded manner which are kept in a higher-clean
| evel ;

The present invention has been made to solve the foregoing
15 problems, and an object of the present invention is to provide a cleaning
apparatus, which is able to clean the container for carrying dust-free objects
contained therein such that; in cases where the cleaning is carried out in the
lower-clean-level room, setting the container into the cleaning apparatus
through worker’s manual operations or robot’s operations will not spoil a
20 clean level of the inside of the container placed within the cleaning
| apparatus, while in cases where the cleaning is carried out in the highly
cleaned room, the contamination of the room attributable to contaminants
such as dusts adhering to a worker is eliminated so that both of the outside
and inside of the container is kept clean.
25 |
Disclosure of-the Invention

In order to attain the. above object, the present invention is
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(b) a carrying-in opening through which the container is carried in the
housi ng and a carryi ng-out opening through which the container is 15
carried out fromthe housing, the carrying-in and carrying-out openings
being fornmed through a wall of the housing; (c) opening and cl osi fdiugust 2004
- shutters arranged at the carrying-in and carryi ng-out openings,
respectively; (d) |oaders or unloaders for locating the container, the

| oaders or 20 unl oaders bei ng di sposed on an outside of both the

car ryi ng- confagaredaas follkmweout openi ngs, respectively; (e) outer-surface

cl eani ng means, which is disposed in a separation booth |ocated on an inner
side of the carAyfirgj-inmenfieniisg, cleaning apparagus oo vieanisg rhansidd ahde
cont ai ner before being separated and 25 separation neans for separating the
cont ai ner outtside aofc antcantainebochyntaitng ki dusi-ficec objeit nfor wadyyinpeahieng
means di sposed in a container-body 7 5 August 2004 cl eani ng boot h next
to the segppaetuscdmprising:g) cont ai ner-body dryi ng nmeans di sposed in a

cont ai ner-body drying booth next to the container-body cleaning booth; (h)
coupl img means (ajr separatipgimgamsofor s¢paratingaheatontainesdntaadcdntairer! i d t o
each other, the coupling nmeans being disposed in a coupling booth next to

t he contabﬂéyanddyhdrying booth and directly leading to the carryi ng-out
openi ng; (i) container-body carr in% nmeans for carrying the container body
fromthe | oader(b}t heleasjng means ézm paningetheoseparated: eontpingrdbodyngndoot h,
10 the coptai ner-body drying booth, and to the coupling booth; (j) lid

cl eani ng asddand 1id dryi ng nmeans both disposed in a |lid cleaning booth
next to the separation booth; and (k) lid carrying nmeans for carrying the
lid, together wh epRpling aneansoforraunling againsthenglggned icontaiacs §pavat i on,
fromthe %gg?ration 15 booth, the lid cleaning booth, and to the coupling
boot KO Br iSescr | ption of the Draw ngs

The present invention permits the cleaned container body and lid to

be automatically re-coupled to each other. It is therefore unnecessary- for

a worker to mutually couple the cleaned container body and lid .by hand,
resulting in that the inside of the container, which has b.e.en cleaned éilready, :

15  will not spoiled in clean level. Accordingly, there is no need to prepare a

purifying system dedicated to purification work, such as prior removal of

contaminants (e.g., dusts) from a worker who would be engaged in the

coupling work.

20 A second invention is a cleaning apparatus wherein which each of
the separating, cleaning, and coupling means is disposed within a clean
room kept at a higher clean level.

The present invention causes the separated and cleaned container
body and lid to be re-coupled automatically to each other in a highly

25 cleaned air. Thus, there is no necessity of exposing both of the container
body and the lid to a lower-clean-level air. In addition, this configuration

eliminates the necessity of making a worker enter the clean room to

5



In.the acconpanying drawngs: Fig. 1 is an entire perspective view of a

cont ai ner cl eaning 20 apparatus according to one enbodi nent of the present
invention; Fig. 2 is an perspective view showing a container with its |lid
separated, which is cleaned by the container cleaning apparatus sBdwgtist2004
.Fig.-1; Fig. 3(A) is the front view of the container cleaning apparatus 25
showmn in Fig. 1; Fig. 3(B) is the rear view of the container cleaning
apparatus shown in Fig. 1; 8 5 August 2004 Fig. 4(A) is the plan view of
t he cont aperdermitheconplingmyprexatienshown in Fig. 1; Fig. 4(B) is the right
side view of the container cleaning apparatus showmn in Fig. 1; 5 Fig. 5is
a horizontal cross section of the container cleaning apparatus shown in
Fig. 1, Fig. 6 is a left longitudinal cross section of the container

cl eani ng appar authisdoinventioni is alcleanjng7 apparatus gwhereingieackli efither oss
section of the_ container cleaning 10 apparatus shown in Fig. 1, Fi,g. 8(A)
is a pl ansepasaiirgorieapinge andi oodpling i mgansiishdispesedt withinon housiBgcoupl ed
with the container ,is cleaned;, Fig. 8(B) is the font view of the container
shown 9 n ¢qupped Ayitlci an openablst pade closablet camyingroudiinappepng sfode of
the lid separated 15 fromthe container; Fig.. 10 illusfirates operations for
cl eani ng $HEYIMEQW O qnt@;nepiagdrlqeptiaﬂ f ££8h ions for cleaning

the inner surfages of the lid;, Fig. 12 illustrates cl i'ng .steps, (A to
(F) carried out ¢ presentinyention enablen the sepasat ransﬁaf}a@ﬁéawrﬁa%oth

shown at {08 'and 1 t6"Be FeSooupledBaticatly 36 eadh fotfler fia a highly
cleaned air within the housing. Hence even if this cleaning apparatus is
10 placed in a lower-clean-level room, both of the container body and the lid
will not be exposed to the air in the lower-clean-level room. It is therefore
avoided that the inside of the container, which has been cl_eaned already,

will not be degraded concerning its clean level.

15 A fourth invention is concerned with a cleaning apparatus that
comprises the cleaning means having container—bédy cleaning means an_d
lid cleaning means disposed separately from each other, wherein each of
both the cleaning means is installed in individual cleaning booths
partitioned within the housing, and carrying means for carrying the

20 separated container body or the separated lid to each of the cleaning booths
as well as from each of the cleaning booths after the cleaning.

The present invention makes it possible that both of the container
body and the lid are cleaned in parallel, so that the entire cleaning operation
can be done more faster.

25
A fifth invention is a cleaning apparatus wherein the cleaning

means uses either one means or a plurality of means selected from a group

6



whi ch are shown additionally to the steps shown in Fig. 12; Fig. 14
illustrates cleaning steps (M to (R) carried out in this order, 25 which
are shown additionally to the steps shown in Fig. 13; and Fig. 155August2004
~illustrates cleaning steps (S) and (T) carried out in this order, which are
shown additionally to the steps showmn in Fig. 14. 9 5 August 2004 Details
of the Invention Referring to Figs. 1 to 15, an exanple of a best node of
enbodi nenoEmefans lod spragiog gas)\sprayiog avchémical, Sprayésg wdter.and rothtingd be 5
mentioned that the foll ow ng enbodi nent does not nean to limt the scope of
t he presembriush;dhe ipburalitytof selécted msedns beihgreanbinek withceaolr atheri n t he art
to adopt other various configurations within the principle of the present

i nvention. (Exanple of Container) 10 A container cleaned according to the
principle of the present invention is configured such that the container is
separated into A siithainventiondis andleaning) apraratwsginsvhichs thewmdeaningtion is
hel d, the shape and other factors of the container are not limted to

parti dul aiegnads comporedopt masmsdios spraying, wates, endttherapparstusxawgherf i ed as
to a type called "FOUP," 15 which wi |l be described based on Fig. 2. A

cont ai nercampzisgr@ drysecans habparfonay 2 dryingragtiomaftenthe eleaning. t ne
container 1 is formed an opening 3 that can be opened and closed by a lid
5. Menbers referred to as teeth 9 are provided on an inner wall of the

container 1 for the purpose Qf contajning a plurality Qf sem conductor 20
wafers 7, whi chAas@& 1BVGHE§B-I\Sraeéie@@ﬂé%tai’mlﬁmst#@étoﬁe@@geaﬁl Angidgr ge of
sustai nin he plurality of ,sem conductor fers 7.i.n hgrizontal and
mutual |y §8 Autside of o Cortaines; contaimag adustdres obiect ior Syl Be ¢ he
lid 5, there are formed.key 25 holes 11 on which an opener nechani smof a
| oadet? ac@@?arﬁt{yso‘“eo@ﬁé'@mg-c, t he opener mechani sm has keys to be inserted

wthin the 1id @ard NHSTERhAPHE & pluabisk Sl cttioned Booths closable'n 39
shielded manner which are kept in a higher clean level,;

(b) a carrying-in opening through which the container is carried in
the housing and a carrying-out opening through which the container is

15 carried out from the housing, the carrying-in and carrying-out openings
being formed through a wall of the housing; ' _

(c) opening and closing shutters arranged at the carrying-in and
carrying-out openings, respectively;

(d) loaders or unloaders for locating the container, the loaders or

20 unloaders being disposed on an outside of both the carrying-in and
carrying-out openings, respectively;

(¢) outer-surface cleaning means, which is disposed in a
separation booth located on an inner side of the carrying-in opening, for
cleaning an outer surface of the container before being separated and

25 separation means for separating the container into a container body and a
lid; .

() container-body cleaning means disposed in a container-body

7



5 This driving operation causes four |ocking claws 15, which are protruded
fromw ndows 13 of sides of the |lid 5 at four locations, to pull back,

t her eby bei ng unl ocked from engagi ng nenbers 17 arranged at particul ar

posi tions of edges of the opening 3; thereby being rel eased from theugust 2004
. engagenent. Thus, the lid 5 can finally be separated fromthe opening 3 of
the container 1. Mechanisns simlar in construction to the opener nechani sm
are . 10 15 20 adapted to separation nmeans and coupling nmeans | ater

descri bed¢legnirtg booth nextrtectherseparatiors boeth;ow the |id 5 to be coupled and
operated, where the key holes 11, |ocking claws 15, engagi ng nenbers 17,
and | ocki ng nmecigini sontasher-hedy odeydngemehnar dispesed vint laogontaiger-badyes
given to their constructions. On an upper surface of the container iIs

provi ded @rsinghesth next to the gomapeer-tody cleaning beidthery carried out by a
robot or others, Further, on a bottomof the container 1 are fornmed three
pi n grooves (noth)sheomplingmmeansafar neecaitpling botr of thepentaiserbogdy and used
for positioning for |oading - . and unloading., The pin grooves are forned
to ext®endther bg theaghnotherothe reoupbingomeansr being ddﬁp(mc%i thsa cobpbBgpi ns
(not shown) rﬁ_lhat engage with these pin grooves are disposed jn the |oader
and unl oaG@P. pexit to dhe sontuagrbedydiyvingtheothsand divestiynlaadisg to, the and 4,
a cl eaning apparatus 21, is equipped 25 with an entirely box-shaped housi ng
23. I n a farYlngaput @PERINg;ont of the housing 23, a carrying-in opening 25
and a | oader 27, are di spos_&g) or carrying ir},the contajner 1 to be cleaned,
while in ari gk(tl pa&antginey T ALY geMEgNS 19T ARG @@pnwéxﬁr%gdxg and
an unl oadgr 31 ar.e i sppsed for,carrying.out the coptainer 1 that has been
ol eaned. EEh the Iopders 4he SeRarationbooth;, figGentaar-aady pW%%QQBL

openings 25 and 29 i.s prqvi.ded wi,th ari eni ng{.cl gsing shutter 33. In
addi ti%bn, e m%ﬂ%offkaﬂeng%ﬂ%hda%mgﬁ%m {mg ided with three pins
(not shown) responsible for kinematic¢s. cqoupling for sijtioning to.the
Containor 1. 7l i efenitte apioand Jif G naiHens bBET Hispazer g olidos
formed on it he. boitom of the,container 1. ce fhe container 1 has been
posi ti onetfeaning Bﬂ@p%tolﬂ;essega{%m E’E’Q‘%}frﬁgr ried into or fromthe

housi ng 23 wit hes;.ai d of .a carrying-in unit a i.nstalled in.a |ower part
of the | oader g('}é)or h? EQP?Y%%ngaﬁS Iy CaYH 1N S Il@d QO,geghqsromihp of

t he unl oage é% 112] £ %rea}{&a%%rt.of t he fr%nt of. t he.,housing..23, a
contr ol p%m?ir %ni ebﬂgj@@ 1I:i r gf“i:&h?r%’lﬂaf bm?’h O&pe% ﬁﬁp%\%ﬂgpat us
21. i's 3 4.l S: i gle f t of in order to show the
oper Qtﬁfjonlgsﬁtéfg@gglp@ﬁéﬁl&%@(}&ﬁ%%ﬁ&g#ﬁ?ﬁgﬁ%ﬁhgﬁ% h the top of the

housi ng 23, there are provided clean-fan intaking ports 39 to take the air
into the inside, where 15 the air that has been taken in is obliged to pass

an air fi | DHy.Ae: t he housing 23 at a higher clean |evel.
Cpenable/%ﬁ%ggﬁﬁ% gaﬁg*gfﬂkygﬁg&’ Sre arranged at specified positions of
sides and the rgaf Qﬁﬁii S mai ntenance or others. At
specified positlonép%ﬁ t reagqgﬁ%ﬁﬂgghousing 23 are provided an 20
exhaust air ducg;A51f h ' ' N.kN, D an-fan
bl owi ng ports :C%gl;g{lp&rgévvfgl?e?ﬁéﬁépgﬁ/ﬁgg?@%#?é&sﬁgp?yxgﬁn%tcg?&%@ for

cl eaning: aiicthfuidorithd f HERARAdintR! OF B drBSertiintentidfd for the

cl eani ng; “apparatus draim 51 for draining water com ng fronicleaning neans;
NZ supply port B forisSuRPhEtdctivedIg¢few Satbwihg #1Tcnsinkk its> 1ighi ch
follows the cl eg% ng pr oce?s;éi%ppar at us d}ﬁgﬂ)n cﬁj‘ct 55@& ex auéttzs'i #gﬂlt he
N2; and dédpairagd2whithPl YleBfEd By thecontdinkl ¢I&ARe Uit w3

| at er-described ¢arrying unit. fg? 5 August 200 (I%gﬁg% gﬁﬂﬁ eanlng

Appar at usp‘ig(.@%utl ine) Referring to Figs. 5, 6 and 7, an inside of the

cl eaning apparatus 21 5 will now be outlined. The cleaning apparatus 21 has
a ceiling, and Rig SPEK) fikethedPrdriti Oitiw Obf tthe Sentaimtd: cldipiifg aspdtaaiy ded
clean fans 59 for blow ng a highly cleaned air downward so Th the inside
of tiws hoskgved iBFigsikept at a higher clean |evel. The inside space of the
housing 23 is partitioned into a plurality of 10 booths used for cleaning
steps, respectiFgl B(Byrigthé eédr vievadf #i®vBntdinéy gl-eaﬁin%‘a%?ﬁﬁ[tﬁ& isRawippot h 63
used in common for a l'id's outer-surface cl eani ng boot is provided on
the insidg Big.tlhe carrying-in opening 25. On the |lower side of, but next
to, the separation booth 63 is provided a lid' s side cleaning booth 65
(refer to Fig. 6). On the central side of, but next to, the 15 lid' s side
cl eaning booth 65 is provided a |id' s fnside cl eani ng booth 67.




On the frontward | eft side of, but next to, the lid s inside cleaning booth
67 is provided a lid' s inner-surface cleaning booth 69 (refer to Fig. 7).
Furthernore, on the upper side, but next to, the lid' s inner-surface

cl eaning booth 69 is provided a coupling booth 71. 20 Still, as skdwgust 2004
.Fig. 5 a container-body cleaning booth 73 is provided on the rear side of,
but next to, the separation booth 63. On the right side (when directly
viewing the front of the housing) of; but next to, the container-body

cl eaning booth Fi.i 4(A) i i plag oviedy it 1o Boritaitiergcleanlify dppdrifisher, on
the front side (when directly viewing the front of 25 the housi'ng) of, but
next to, thewadntFi _Q%-body drying booth 75, the foregoing coupling booth
71 is located. Each of the foregoing booths will now be detailed. rs 5
August 2004 ( SePig.ad( 'samtﬁ%htsgidlei Vietw 3fahe aDnitaithed dlkﬁxﬁ'hgs?piaitams

Cl eani ng Booth) In the booth 61 (63), there are provided a lNd's

out er - sur ShownindFigadt ng unit 77 used for cleaning an outer surface of the
lid 5 and a first lid opening/closing unit 79 serving as separation neans.
O these units, Fighell iis's hotizontalr érwse séction ngf thet cdiftainef ecletming gs. 5
and 8) is coupled with an arm 79 slidable along a slide rail arranged

hor i zont abppatatus SleowatiarKig. di rection at a central position on the front
side 10 within the housing 23. The outer surface of the Iid 5 of the

contai ner 5 i s Figabads a left bengitudinal coossesedtion af thel contalneraclearig
supports a dry nylon brush 85 rotatable in response to a rotation drive
force tranAppatatesishowmin Figt ¢t 81 through a belt 83. The dry nylon brush85
has a rotation aids direction, the |length of which is made to equal to a

| ongi t udi nal | eRig.h/ & arighthlengitmdinglreross seotiohf theRyontainer elegning on
brush 85 is covered by a brush cover 87, to which attached are an air

nozz| 80 goapparstusehewndn Kignilzi ng air is sprayed, and an exhaust duct 91

On the other hand, the first |id gpening/closing unit 79 (refer. to Fig. 5),
whi ch serves asFigp8(Adiisnanplans view showiag copgratioashduringnvehichathe 93, 20

This rail 93.,i,s brigdged ip the lateral directjon ogver the three booths,
i.e., theOBEs(b‘é‘Pﬁ’?iangSQBP d6‘9’,1thtﬁ@ qordaister jg cleanedeani ng booth 67 next to

the right side gf t separation, boo 63 (when directly viewing the front
of the housi ng)f“l&rﬁg)ﬁé %%@#W&%Q&&P eontaIRe$ Q}Hnrlﬁl)%igag(éSES are

di sposed on the_horizqgntal rail 93 so that they arge slidable in the

hor | zont al  di r oE18. iHlNsfaates PReratinBs o8 clsaningia sl o Rae it SeRAALEG i r st
l'id onnlgg{c%ﬁsinﬁ unit 79 is therefore secured on the longitudinal rails
95 so'? hattum e contalagie upward or downward in the |ongitudinal direction

al ong the longitudinal,rails 95. 1n 14 August 2004, addition, second

| ongi t udi nal raft& Q?l%sgfa&%%epwtmsaf%@%ﬂ Sripfdps ‘?fﬂ Idy i Zont al
rail 93, and a secopd.l,id opening/ cl osi nit. 99.is. secured on t second
| ongi Ludi nal 1 aF& by SRR BPetatiolS J5F slfaing s et PR LS e
IongitudiraL direction. Incidentally, both of the first and 5 second |id
opening/c1 ging units 79 and 99 are configured to support the lid 5 with

(refor to Fla. BRTEE uithis tekiRecEPELAT IR Hanist o, i s BHE 17 &
i d - ) . ; el !

To1a, fﬁSi‘ﬁhﬁﬁa“%ff@?‘Q\hﬁ@?%fe%ﬁ%@@ﬁﬁ S At %ﬁag’gﬁ@éﬁﬁﬁﬁﬁé ) |

o3 i 101 101 ' i

"ot at abl e APEHF %ﬂ%ﬁg&ﬁi@f@s, "2 brush cover 105, air nozsl 6s 107 each

xhaust duct 1 06hs ERTRYFeFilE et 19 ?{%Zlﬁﬂrﬁ%ﬁ%@férﬁ%@& 8t L‘lm ts

101a, 101 151 vty : G Lon, [

1012, 101R0ger 404500 PodNTRARNG | cheRepl AhGYAlpdietpion, oL T ntervals

o ' B P RS EA a  E og °

ol carthg BHASH afyphbIEadRERERINYD HEMEs Shouipie. 13- L, 10 atet s

1I'5. The ait  Eig 15 illustrates cleaning steps (S) and (T) carried out in this order,

which are shown additionally to the steps shown in Fig. 14.
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nozzl es 113 are arranged so that, wth the block 111 | oaded with the lid 5,
25 the ionizing air is blown fromthe wi ndows 13, into and fromwhich the

| ocking claws 15 of the Iid 5 are allowed to proceed or pull back. The
exhausting ducts 115 are arranged, with the block 111 | oaded wi t hStAgUst@004
-5, 15 5 August 2004 to eject the ionizing air fromthe remai ni ng w ndows
13. In order to sustain the loaded lid 5 by the use of the | ocking claws 15
during a period of tine required for nutual replacenent between the first
and second |id opening/closing units 79 and 99, engaging nenbers 5 117 are
formed on_the Iid s inside cleaning bock 111. Because the engagi ng nmenbers
117 are i Betallcof thenlnventionuct i on to t he engagi ng nenbers 17 forned on the
opening 3 of the Lid 5, the locking claws are able to engage with the
engagi ng nenberBeferrving toLifdgs. 1Ihrter -1Syr pnc eéxemplai o Bodesy mode 10fd' s

i nner-surface ¢l eaning booth 69, (refer to Fig. 7)_includes, in addition to
a securi nmnﬁﬁwgﬂiﬁ prsseatineention will ow besgesoyibesk 2|k should be ai r

kni fe 123 and, cl eani nq brush 125. As shown jn Fig. 11, the spray nozzle 121
i s atthc h@&m@n&E tgﬁhﬁ;qﬁﬁwm @Hﬂ?%ﬁ@eﬂﬁélqeﬁ mean dedimy the soepel i d 5
secured by,the nmechapism 118. The,air knjfe 123 is _also attached to the arm
119 and iéfﬂ@smnbw%wlbj%ﬂt kﬁgpwiﬁiﬁfeoait e skilled pessamhip Breiart to25 i s

rotatable to nove along the inner surface of the 1jid,5 independently of
the arm ﬁ@?Pw gm%ms SRt SRt thopringiple ngﬁledéﬂeﬁ@tej ect
Nz hot air toward the entire lid 5 for drying it. 20 (Contai ner-body
Carrying W&Hi\‘%n@nt ai ner-body carrying nmeans includes a first carrying

unit 127 (refer,to Fig. , .second carrying unit 129 (refer to Fig. 7),
and a third car(]%?f%p&?fbﬁ%‘lpp’g)f er to Fig. 5). The first carrying unit
127 ries 25 Linearl.y the contai ner .body | g fromthe sepapation bogoth 63
to tf@rcont ai nef- SSW%‘P SEABCP 0ALGPTIME Tioo %cBHHCHﬁPrﬁnﬂl%erFS%g isin

Shar 92 o eGSR R SR, BB s LS O %Y
AR G R ENER R LN
ib gofo?bz/il afea?t%ts[]ﬁfs the SBRMIALr bR nbt TihiBH%o" Béﬁﬁu?ﬁr bYedY Hithe ]ﬁ%s&ﬂd 131
embodiment, the container is exemplified as to a type called “FOUP,”
15 which will be described based on Fig. 2. '
A container 1 is provided as shown therein, where at the front of the
container 1 is formed an opening 3 that can be opened and closed by a lid 5.
Members referred to as teeth 9 are provided on an inner wall of the
container 1 for the purpose of containing a plurality of semiconductor
20 wafers 7, which are one of dust-free objects. The teeth 9 are in charge of

sustaining the plurality of semiconductor wafers 7 in horizontal and

mutually parallel attitudes.

At particular positions of a surface of the lid 5, there are formed key
25 holes 11 on which an opener mechanism of a loader acts. To be specific,
the opener mechanism has keys to be inserted into the key holes 11 to be

rotated, so that locking mechanisms arranged within the lid 5 are driven.
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5 arotation arm 133 to rotate the container body 1 a so as to orient its
opening 3 dowmmward or full-face as getting back to the original attitude.
(Cont ai ner-body C eani ng Booth) The contai ner-body cleaning booth 73 (refer
to Figs. 5 and 6) is 10 equi pped with a container-body base |35 t&Asausk2004
. the container body |la as the opening thereof is oriented downward. The

cont ai ner-body base 135 is provided with a chuck device and a cl eani ng hole
| ocated at the center of the base. The cleaning hole is formed so as to be
i dent i cal This dawing operagion causes fpmlocking claws ddmtwhich aegyotraded: t he
edge of the clearing hole 15 are provided edge-dedi cated cleani ng nozzles
(not showipnt gvinsosemildg of reidesigf theodidh 5t Bt fopenlosgtionss te Heuld dpacki,ner
body la. Additionally, an elevator apparatus_ 137 for elevating the

cont ai nerthgeelyy being uplocked frone engaging nivysbers7 37 swanged @bmartigulag si de
of the contai,ner-body base 135 are provided a cleaning cover 139 and a
rotati on Pesitians sod €3iges ebitheoppeninghids nthereby dagingsrelcasedfremdhag t he
cont ai ner-body booth 73 by caqvering the_container body |a_through a

r ot at i%n mg&gm@averTh@.thaeluci\ﬁ 1 aﬂﬁ@ﬁp@@a thesopentigedar e
provi ded gﬂ i nner-surface nozzle 141 for conducting water with

hi gh- pres the cpntamesdy a cl eaning brush 143 that is rotatable. Both of the
nozzl e 141 and the 25, brush éés,are arranged to be noved | aterally by neans
of a moving redMERhaRist splag int gonstgiction terihe (pesnst NI ARer.

nozzle to ray hi gh-pressure re ter..is attac tq the cleanin ‘br'sh
s on tadipted b SadteEen teahsiand RERUNS.o00S, 1Rt GRECH PER- oSS Abase
135, an outer-surface nozz]e 144 efer to Fig. 5 js arranged ta conduct
oy oantng Sthtla i BaRisass alsoallaw haH sudbs Eoublad Snd dpeldRG, MhGRUa v
and hosg, tho nof, 5, shown, .are nnected to each of -t he t -.shown
nozzla]é) an@et k@mﬁ-tbrh&@éﬂ&&}%ﬁ”é i CRgagng n?ﬁ?ﬁ?f%&% Wé‘dl?mgessure
ure water. can _be swi.tched o s in h ajr. nt ai ner.-bqdy, Dryi n
Bt ) 1 oneehanREng it 6 Roptaing® 13 bihd s halh By CRbes ddkef Rt mE 19, o
table 145 on, whi.ch the container body la is secured with its front dowmn. A
cylindri c%‘?nwt’rﬂ"swver 147 is placed around the table 145 so that the

cover, 147 can Sonl 4l el By S ing ARAHATra TETR1ER0h SIS B30 7Y 7
<bove NSoHBBLS S Bl BBOGE TR PP e Bl STt
cont skt oo b e e oMb LASCAIEBENE QSRR e

| id openi hg/ cl'oST g™ uni rrange ot-'shown

| t . . . .ai ;L . H o t h
1771 LR MR SRS Pt el
pure wat egn @ifhléading. The pin grooves are formed to extend from the center of .

the bottom in radial directions. Three pins (not shown) that engage with |
these pin grooves are disposed in the loader and unloader. | |
20

(Outside of Cleaning Apparatus)

As shown in Figs. 1, 3 and 4, a cleaning apparatus 21 is equipped
with an entirely box-shaped housing 23. In a left part of a front of the
housing 23, a carrying-in opening 25 and a loader 27 are disposed for

25 carrying in the container 1 to be cleaned, while in a right part of the front
thereof, a carrying-out opening 29 and an unloader 31 are disposed for
carrying out the container 1 that has been cleaned. Each of the carrying-in

11



a punp 151 for converting pure water to highly pressured water.

[ Operations] (Qutlined Operations) is 5 August 2004 As shown in Fig. 5,
the container 1 is carried into the housing 23 of the cleaning apparatus 21
by way of the carrying-in opening-25 with the aid of the |oader 2?AugHstRaO4
- sepdaration booth 53 also serving as the lid' s outer-surface cleaning booth
61, the outer surface of the lid 5 is cleaned, 5 which is then followed by
separation of the lid 5 fromthe container body |a, The separated lid 5 is
carried i anti) GRryingnout apansogs 263and @9 ireprovdedswith an epeningicbosing 65
(refer to Fig. 6), to the lid s _ingide cleaning booth 67, and to the lid's
i nner - sur$ rcdbanlmgddinm esgh(okthe loaderi2g. amd unieadsschl i prowddedot hs,
the Iid 5 is subject, to cleaning_and drying carrjed out with |0 bl own hot
air. The W éﬁm niBsy(nota shewanr respersible dae kimeamaticsoreamyding 691t o t he
cont ai ner-baqdy cl eaning booth 73, during the tinme of carriage when the

cont ai nerP%H9n@&t@stplﬁo‘t‘%téﬂle§o1-t hi}hq eg RS ngars benengaged xeék thewnwar d
(refer_to,Fig..6). In tr%e boath 73, the contgaiper body la_is subje¢ct to 15
cl eanithg. thegeDlb Brgeves 19 an;j g Qiﬁr?flég? contpingrad; ndon rd,
into the container-body drying.booth.75, where the container body |

under goes*@f! F}ﬁrng I}ﬂsogﬁ%% .P%gtl“PP s ¥h¢e09n@1§era£ldlst Autarpaterllgcassay | a,

other . THEIGSTIFOR Bis BONEREE? with dhe 21961 U B RBIH A0 tRgaHetor 1 he
RRGIEE L R R R L
(Cor ey, il o5 Tine RAIGHARTE | P! oced on Lne oader 27 (refer o Figs,
cl eanyno, appar ag Bhyca DUEG HISHREE LPdh@hoblirdy 2528 SBRNon pller SE° 71"
placed for use of controlling the cleaning apparatus 21. A display lamp
37 is provided on the front thereof in order to show the operation states of
the cleaning apparatus 21. Though the top of the housing 23, there are
provided clean-fan intaking ports 39 to take the air into the inside, where
15 the air that has been taken in is obliged to pass an air filter to keep the
inside of the housing 23 at a higher clean level. Openable/closable panels
41 and 43 are arranged at specified positions of sides and the rear of the
housing 23 for maintenance or others. ;
At specified positions of the rear of the housing 23 are provided an
20  exhaust air duct 45 for exhausting the air taken in by way of the clean-fan
blowing ports 39; pure-water supply port 47 to supply pure water used for
cleaning; drain port 49 in charge of draining the water used for the
cleaning; apparatus drain 51 for draining water coming from cleaning
means; N supply port 53 for supplying N, gas used in a drying process
25  which follows the cleaning process; apparatus drain duct 55 for exhausting

the N; and driving-air supply port 57 for driving some units such as a

later-described carrying unit.

12
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the bottom of the container 1 are engaged with the three pins of the | oader
27, and the container 1 is positioned. The opening/closing shutter 33 at
the carrying-in opening 25 facing the |oader 27 is opened,' and the
container 1 is delivered by the carrying-in unit 27a into the sep&rfigust2004
. booth 63 also serving as the lid' s outer-surface cl eaning booth 61. After
the carrying-in unit 27a has returned to its initial position, the
openi ng/ cl osing shutter 33.is closed. (Ceaning of Lid s Quter Surface) to
15 20 In the lid s outer-surface cleaning booth 61 (refer to Figs. 5 and
6); the outer surface of the lid 5 is cleaned. The |id' s outer-surface

cl eani ng unit 7nsigeiefiCleaning Appagatus) this cleaning, waits at the frontal
center within the housing 23 when the cleaning is not carried out. \Wen the
cleaning is redWede)t he unit 77 is noved in a sliding manner along the
outer surface he Iid 5, of the coptainer, 1 |pcated af the frontward | eft
within the houiﬁéﬁ@@g t&fﬁ&ﬁg% Eeﬂx}sg?i 6@!18$1df~’mfgt%§l ﬁeaﬂ@mmﬁ% he

rot at gpbl e dﬂy n Lon bpus 85 supported by the sliding armcones into

contact wW I¥“% GAWHNEy f ace of the Iid 5. Concurrently with this
contact, the i

85, and then ?X -égﬁ aiéﬁ%ﬁﬁﬁgé%éffiéégghéﬁﬁﬁii g%%£§@$%¥lgég?%mgru:h ]
Sepa [ Lj. Cont ai B .

a5 hasSpaEeeliBgnHicteais Hpviedaent sa S8 g Blowiia g Highty slsafed © ' "°

¢ e . L ¢ I Y on

separ % | oAl iRl 3%3;5% the ijde 0T the Halipng Eﬁf%rl?%?ﬁt;%@léﬁ%éﬁﬁﬁg boot

61 to,Figs. 5 6). T it .79 t N t ai ns..t id5

t odééﬁa?;keg%l-t hﬁiﬂfsmﬁ;j %e#ﬁea?ﬁﬁw“ﬁ%gemgé ?%pa%ﬁl@eiﬁgr&;ét‘%@%%?@ ol hgl of

S Li T : . . y P : .

sust negba‘?%@sl&s&d%fo%%s's@ir%?%%%e%p?ﬁt@%ﬁQ'l%raaﬁsaﬂﬁ'ésdaﬁé‘?vg;ﬁw”ﬁgé‘-ﬁﬁzfhy

85 5 a6 . . . . ;
p?ssh§ nr ot SERaton Bobft 83 dted bt ?&%@E&ﬁ%ﬁ%&ﬂﬁaés@aé@%% e two

it 0 . 1 0. Fia
lﬁ- Zhaﬁeé“é?(?@ﬁé%&é#8%9%%&%%%%@%9%@% %@g.é@-&f sientle 43ini 018" Tne”
g' 10 vl G e o B R 8, ABBai SO fs gy R gtnr
1 : : . . _ _ id 5,

lzfﬁg %?Pﬁ.fnﬁg,ﬁégféét@?%ﬁ g 3?*%%%1?6 RO El"v}f%?@v%dog hen

|:3 515% |%&é%n%@iéhdg?ﬁ%’%b?’{"%[&a%ﬁ@@g%eli]&s)g'rlf’g@sgt i DAdfy 6T, ]

frgsgf,.na e%hf?bgggéﬁgﬁgiﬁo c:%gangot &ggﬂg%%&E%%EFkgﬁg Ioﬁép%g?ge- r

surfaces ff grB0idedd & 1id’¢ R irice! !&?éaﬂﬁngf bboth N qréferSto! Filz. 7).

openi ng/closing unit 79, which has still suStained the 20 |id 5, “fofcibly

fits the Fyftheribr® éhehé iug'pgr iR, Gt ‘iie%@'&b,“lﬂheﬂ;i’&’:s iﬁﬁér-@hﬁﬁ@%&ﬂeéﬂn{g‘é?

lid s inside cleaning boot 7 (refer to Fig. 5 ocated at the cen

Wit hi n t hBosR69 h9 prévided 4 &gpling bbBth 78s shown in Fig. 10, the air
nozzles 113 are used to blow ionizing air into the block 111 through its

windoye 13, int8tifl; ds' Showhi fth Rife 3, of ldomaigkpbodsT eldarigg tissotty 78uid ed
back. The air 25 that has been blown into the block 111 is then expel | ed

out t hr ougiovided eomhehus tédttside Gfs bl bekt e theesepan®tion t@oth 630wsOhdthe?l  t
5 August 2004 (Switching between First and Second Lid Opening/ d osing

Uni ts) Aftight side(whenndieécthh eiekanting filont rofathe ndudihg) iodhbat mexaito, the 5
the container-body cleaning booth 73 is provided a container-body drying

booth 75. Further, on the front side (when directly viewing the front of
25 the housing) of, but next to, the container-body drying booth 75, the
foregoing coupling booth 71 is located.
Each of the foregoing booths will now be detailed.
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10.15 20 25 opening/closing units are switched over fromthe -first |id
opening/closing unit 79 to the second opening/closing unit 99 (refer to
Fig. 5). Specifically, the lid 5 that has sustained and sinply been fit
into the lid s inside cleaning block 111 (refer to Fig. 10) by thé& Aygust2004
.lid opening/closing unit 79 is caused to a second state where the lid 5 is
| oaded to the block 111. This loading is carried out such that keys of a
mechani smsimlar to an opener nechani sm equi pped with the first lid
opening/closing unit 79 are inserted into the key holes | lof the lid 5
(refer to Fig. 5 and rotated therein. This will cause the | ocking

mechani sm i nst a{SeparatiohiBodthaiseddnscammivn ds Didis, Oueerwdurifange Cleariag t he

| ocking claws 15 protrude into the four wi ndows 13. Hence the | ocking cl aws
engage wi Bootle engagi ng menmbers 117 (also serving as the air nozzles 113
and the exhausting ducts 115) of the lid' s inside cleaning block 111. Then
the first lid operthagbobtlsidh (63); theré sareeproviekdt a didés seytersuirfaceboot h
63. The second |id_opening/closing unit 99 then returns fromthe lid's

i nner -Bur ¢lgening vaiti g used: forgdeaningoar outerstifdcs of the lih$ andm fiostded to
the lid s inside cleaning block 111, and delivers the lid 5 to the lid's

i nner - sur id epening/slogingamin 78 servngtasseparation niganst war d right within the
housi ng 23. (d eanjng of I nner Surface of Lidi The second |id ]

openi ng/ cl osi ngOfithesouniecihedid’siputer-gueface cleaning amit 19 (refensoFdgs.118 in
the lid s_inner-surface cleaning booth 69 (refer to Fig. 7). After securing
the lid 59 fgr&)pnseggwlgd/mﬂr ansa@pr%\?/édud(’abwatlmgsqars deniail lasrapgedsecur ed
on the arH1119 n?vable al.ong tge_inner surface of the lid 5, which js shown
in Fig. 1borizemtallyyn the lateral dugchgnoat a cential positionmn the frontssidgt at ed,

t he hji gh-pressure water i.s sprayed, with the_spr nozzl e 121 al so ved.
s oty BABSAGR ikbhard. 20G) St B4 SifinEooiafer oy
123 secur kipafed i dhis datera dﬁ'@eﬁ?agés wells b bevsg %Bvﬁupu)oatsya tmdon; ¢ 5.
T BRisbigh rofatabfd i gesianseqons RN ANRCITS ARSI P Rde.
3mSR bl TR R Wi Y ol
12 AR LB A K SO
e ok anfie B S(EEnto e 8BS YIBRBL ISl ol 05 ABred W/ g o)
body 1= i RCRAr %00 Bhic drldcidl A bH) BRCofldle 4 pmm MBI M "1
(R Anai e R sBroR o ah SREREE ABE SR (ontal ner - body base 138
the container bOR et hans ife, AES 106 GRRRRALARiNE Gnidh (reflfd 188, o)
The cl eamj}‘,gwﬂi)éﬂa?@ltvets}h\‘js\j ﬁ%ﬁﬁoﬁh&ﬁﬁ s mgeﬁ%gtﬁgfﬁoﬁ%égﬁﬁéﬂi made to

coi nci de, “{’n "posi tion, e opening o contai ner e first

carry [ b r:et ' th 63, and
Che oAy Tiis rfif43 S 0tided fh WP hitchal recheRiehol e gt BBl 138 thele: 159
I's turnedsd,OyGQYRbIIR ERhaINPS iRSd¥ difaning booth 67 next to the right side

of the separation booth 63 (when directly viewing the front of the housing),

and the coupling booth 71. Longitudinal rails 95 are disposed on the
horizontal rail 93 so that they are slidable in the horizontal direction along
25 the horizontal rail 93. The foregoing first lid opening/closing unit 79 is
therefore secured on the longitudinal rails 95 so that it is slidable upward or

downward in the longitudinal direction along the longitudinal rails 95. In
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so, that the container-body cleaning booth 73 is closed (Fig. 12 (D)). First
of all, the container body la is cleaned with the use of 5 high-pressure

wat er. Both of the inner-surface nozzle 141 and the outer-surface nozzle

| 44 (refer to Fig. 5) are noved while those nozzl es spray -hi gh- pr &4gust 2004

. pure water, thereby the inner and outer surfaces of the bottom of the

contai ner body 1 a being cleaned (Fig. 12 (E)). This spray is kept
continuing while the container body 1 a is raised together with the 10

cont ai neradditipnpsseorid $ongitudinah rails87rae sebatred ba a wight portiomuothisur f aces
of the sides of the container body 1 a are cleaned as well. As soon as this
rise is chogizentall rail 3, ank a- seoohalc Hd noperling/clasing vmit 29 limtsecatddyonwhi | st
the cleaning brush 143 is noved to the center, so that both of the nozzle
141 and tthe secaid 1kdgitelinhlhrgdd 8Vesuch t thataith ist sladableunpmardhands
period of the lateral travel of the inner-surface nozzle 141, the foregoing
spray is édenwardtinrthedongitudinal directinige bifcidemtablye botly of the finst andnt ai ner

_body la (refer to Fig. 12 (F)). The container body la will then undergo

cl eaniing sdcond:lid opeding/closing anits 79 ard 9P«arefdanfigureddorsuppost theolid 1a i s
| onered together with 20 the container-body base 135, during the tinme when
t he cl eand NgtivthesaidiaBvaeuumipadsd so as to clean the |ongitudinal portions
of the teeth 9 (refer to Fig. 2) disposed inside the container body |la. The
outer-surface nozzle 144 (refer to Fig. 5) has still been kept spraying the
hi gh-pressure pure water. After conpleting the Iowing action of the

contai ner body (id’s bide Cleaning P Brush 143 is rotated, during the tine
when the high pressure pure water is.sprayed fromthe ¢leaning brush 143,
which al | ove. t NWithipk thisqbaotlr &% drefestty §igo @el%IR@N&P‘f o ilid st side; g. 13
(Q).. Wth the rotation of the, 24 5 August 2004 ¢l eaning brush 143

e nik) netleaning Yok APher Tyaylid’ssidg Jefsie pageﬂﬁérlsm poRed. of, &3

R Bt i i T h ol O D B b o
o 13" (formh o Lwhapgd opatial aHAResmstan & wale.  Racho! Bie baits 1913 o
P TR e R e e
opor ati ontOyr g dozeiss-] 67 SRaR shasipp loRirina i il i B s G the Bl o,
cont dtﬁﬂi? °§€%§?§V5agﬁ3§;£%§ﬁ'ah¥€ Gﬁééibgbh@aﬁftﬁ%?%#O o, éﬁ?@s%@?‘zﬁf& ”Ehi .
. i 3is I .

bot h of Oﬁ%‘?‘?{gi%gr TR i, T008 E@ﬂbléﬁﬁgr@%cﬁﬁgdﬁ‘i%ﬁ% th i 3&”@@&%?
Dot . 1B . h

and 1 e i dgeidhy B ARCryaBrctlnl . e Tarkial® SRR R ' s, 8t In" (S ol

of the opgps { : ' [ . Lpkshi: manner
(refer ¢ olpegtudin®t ghrobG beintyalo el o he paBRGN ] sfag PPURCLER.S
(refer to Fig. 14 (Q), both of the inner-surface nozzle 141 and the
outer-surface nozzle 144 (refer to Fig. 5) are operated to 20 spray
hi gh-4y essur e pgtep ide portions of the inner and outer
surfa%{as of the&é@n alsﬁEeIF cglgﬁéﬁ%t%bg?ne)scl eaned in a finishing manner. After
havi ng conpl et j i } : h of
SHGHhG, URYBOGiIF 67ARER RIFS: 3 HOLS Mhilf AoRHiriblowk

the outer-surface noz the 1 nn ace nozzle
| ateral ly : se ' {ide4 % i uter 25
surf aces %mgﬁglﬁ‘%‘% ngﬁégggwg{]ﬂgai@ﬁﬁ i ng n%ﬁ%er 2reggélo?gd1|:1iqg. 14
(R). Thegp, > f z ; i paer faace
nozzl e 14 aeragiﬁgéeﬁd ?gﬁsg?aglbﬁ;}éﬁo? qgi raﬁtaoéﬁtr@fsﬁﬁgg%l%#grém&f ;Iﬁieg ia%ﬁer and

25 3 AUﬂHEilegqgéaﬁé; ﬁfrtaﬁgé@a%at,'\%w blodk 11E 1688wk thedid a is

made to rise gra hot "air 1s kept spraying so as to dry up the

si de Zﬁj”ﬂﬁqﬁ)rﬁ%iﬂrg;%iﬂ I BlowidfiBHt She SWIHRRES 16, 9hes ad fron whichSihe After
having dried up tfe container body 1 a sufficiently, the cleaning cover 139
I's turnedidifs tlawst 55 oY telidPsirel Mowed ko Peocdecof Pl Ribagk: bathe”

cl eani ng booth™i s opene
exhausting ducts 115 are arranged, with the block 111 loaded with the lid 5,
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PO et e

(refer to Fig. 15 (T)). (Drying Container Body) The container body la is
gri pped by the second carrying unit 129 10 that has returned fromthe

cont ai ner-body drying booth 75 (refer to Fig. 15 (T)). In this booth 75,
the container-body base 135 is rel eased from bei ng chucked, 1ifte8AygusdR004
. delivery into the container-body drying booth 75, and laid on the table 145
arranged in the booth 75. The second carrying unit 129 is then nade to
return. The cylindrical drying cover 147 is raised so 15 as to cover the

si des of tohejecbthesionézingaaly from the eémainiaghvinddys 13he table 145 is then
rotated, and NZ hot air is sprayed toward the container body 1 a under
rotation for driy exfdertto stfstaint the khadeddid pebrtthemsesof the kivkingtdlawsabl e
145 is halted at a given rotating position and subjected to positioning,

bef ore t hkS dhuyring) acperiod 1¢f7 tinse rogmired . for muGmalpiaplacdment bet@een dhger Body
and Lid) The container body la, which has been dried up, is gripped by the
third carfisstrandiseeond lid lopening/clasing nunits 78nand &% cengagingbmentbers, ~ and
then delivered fromthe container-body drying booth 75 to the coupling 25
boot h 571. 11'’h angi dommed hom1the rled’SOmsagmecrlemmg lbwaks 1dt at Becausaistheo keep
its opening 3 front, and -then | owered down to a predeterm ned coupling
posi ti on, engagingcmempbers ddi’ngire s idandicabaie canstrichionattpc the oopgagisg 26 5
August 2004 anwhile, the lid 5 that had been_ dried up is driven by the
second | i nyf doBEd o the mmm@eﬁ@eéeﬂf&,dhﬂtﬁ)@lmm'cgaws are
inner-surf&ge cl eani ng, popth 69 up to the coupling position in the coupling
boot h 71.aN¢ tPENZagEVI g 68eaghg memaberscldd 1 d opening/ cl osing unit 99
5 operates to couple the container body la and the Iid 5 to each other, and
ionizing air is sprayed toward those coupled nenbers to renove electric

charges fromthe .entire nmenhers,  (Carryjng;out) 10 After the renoval of

el ect czgharg lﬁgﬁfﬁﬂ%ﬁc‘%ﬁ“ﬁ@gﬁﬂ!&%r 33 at_th;a carryi ng- out t

- openi ng is n Q carr u e .cont ai ne via ca(Lyi.ng-ou
obeni ng 29 wi ¢ nLpRGd sdngereEage dgmHgedoRY teefel oriec AnRREFSA ¢ ha
has been carri.ed out is laid on the un:l] gger 31 I@_geai.xad at the car rlyl ng- out

openi ng 2% addifion ta.a sgeuripg Iprghalism g ferere id 3,58 sprayepozzte

at i d Advar The, f or ' di ' bl . t ide th
Fol 1 oni ngloberd o Katie Foa AnEh ELesBLTE Bstrs T2-cragherdn 13 Kigibh 8 o ace
a container 1 to li>e (il ean%% B0 t he .
spray nozzle 121715 atfached to an arm 119 movable along the inner surface

15 of the lid 5 secured by the mechanism 118. The air knife 123 is also
attached to the arm 119 and is responsible for ejecting N hot air. The
~ cleaning brush 125 is rotatable to move along the inner surface of the lid 5,
independently of the arm 119. Although not shown, a second air nozzle is
provided to eject N; hot air toward the entire lid 5 for drying it.
20
(Container-body Carrying Means)
Container-body carrying means includes a first carrying unit 127
(refer to Fig. 5), a second carrying unit 129 (refer to Fig. 7), and a third
carrying unit 131 (refer to Fig. 5). The first carrying unit 127 carries
25 linearly the container body la from the separation booth 63 to the
container-body cleaning booth 73. The second carrying unit 129 is in
charge of linearly carrying the container body la from the container-body
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| oader 27 of the cleaning apparatus 21. The container 1 is then
automatically carried into the cleaning apparatus 21, separated into its
.container body la and its lid 5, and subject to cleaning and drying

thereof. Both of the container body la and the lid 5 that have beef\{aus7984
-and 25 dried are automatically re-coupled to each other, and carried out
fromthe cleaning apparatus 21 onto the unloader 31. Thus it is unnecessary
that the inside %f the container 1l,is. e o%g'd to |l ower-clean-level air

exi sting Steamng; beothsi3 foothe,gestaimer-he fgl W@ doegtpar &t udurthen (the

addi tion, ,t.he conventi pn te-coupl i ng operation manual ly perforped by a
wor ker i st cmlé&%awﬂltlsc%n & f@rﬁnwﬁﬁ@meﬁwtmtatwbw da of the

container .1 that has al read een c| eaned _once is deqQraded with regard to
its cl eanﬁp&gﬁ? W@%‘M gﬁylé'ﬁpgpﬁ 352@ the, Q%IH?K% oty 7lh ePher a
hi ghly cl ganed rqo r | ower -cl ean-1evel (o and can._be dr.iven pased on
ei ?he%/ \/vo.ﬁ}géP* %aﬁhﬁtﬁ@e gﬁgr%ﬁ‘{ EHEESF'HXH@%HE@ B@ﬂakﬁli%?%‘ﬂé? W’éﬁrobot.
del 1 ver edt FoatiicAon d 33 o Olats the fiomGaibeh bedy o3 5 ps be Bt it amPTiBEal el
bot h of  tAaerTeeld e ABA AP afing el bo bk PrETM H68dE ona 00 can
slidably be noved to carry the Iid 5, thereby allowing the units 79 and 99
to be uses as the separation nmeans, coupling neans, and |id carrying neans.

means. [ G her fﬁﬁ%‘%ﬁﬁﬁﬁ@%&gﬁﬁr&ﬁﬁ@gnﬁgg: %ﬁtn alﬂals;geéﬁ doscy | bed

; TEnL . o t . e
for ‘the 20° 1t gﬂéﬂ‘{dé*?@‘é{?ﬁb%aé’c Sldaaind PRUB. 1 3r0eE 14 Eé%i-i? uazﬂeﬁj 8 Fhere
: I ogdi ' ' [ r
Ff;?med Ere%‘ie‘i‘%gggﬂi‘”ﬁ???%acgl S bee ?ﬁéﬁ? ‘ﬁﬁ’gﬁr@%g‘[g‘gﬁﬂﬁ“eéwkﬁﬁegasf
o e L SoERI LAY P EoHRER TR0
the first, setond~an ird carryrng units , _ 31" ver,
other e oyated Wil ReHHICRARCe BRY SEIcaffly BEfS Moafed af BT eRORESS 1 1 <
made up ofheABase. 1 The cleaning hole is formed so as to be identical in construction

to the opening of the container body la. At the edge of the clearing hole

15  are provided edge-dedicated cleaning nozzles (not shown) for cleaning the

edge around the opening 3 of the container body 1a. Additionally, an

elevator apparatus 137 for elevating the container-body base 135 is placed

in the booth 73. Furthermore, at a side of the container-body base 135 are

provided a cleaning cover 139 and a rotation mechanism 139a, both of

20  which are responsible for closing the container-body booth 73 by covering
the container body 1a through a rotation of the cover 139.

Below the container-body base 135, there are provided an

inner-surface nozzle 141 for conducting water with high-pressure water and

a cleaning brush 143 that is rotatable. Both of the nozzle 141 and the

25 brush 143 are arranged to be moved laterally by means of a moving

mechanism 142 (refer to Fig. 5). Though not shown, another nozzle to

spray high-pressure pure water is attached to the cleaning brush 143, On
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5 August 2004 four booths consisting of the lid s outer-surface cleaning
booth 61, lid' s side cleaning booth 65, |id' s inside cleaning booth 67, and
lid s inner-surface cleaning booth 69. Another enbodi nent, the nunber of
booths are not linmted to four, but the |id cleaning booth can beS5tAsiomsd 2604
-5 one, two, three, or, five or nore booths. Mreover, the foregoing

enbodi nent has been constructed such that to blow NZ hot air for drying is
carried out after the cleaning perforned by the use of water. There can be
provi ded thecother handpdbovethé contdiner-bbdy age df3 SJran ogterssurfydeanezizlby a
drying techni que using a_centrifugal 10 force. In the foregoing enbodi nent,
t he cl eanl4dy (refer toeHigab hdsl astanged theoanmsicoiclegamngwatith highpresmuevel v,

it is possible to provide other enbodi nents, where chem cals, such as

vol ati | e WA@Y of | uor ocarbon alternative chenmical, are used. In such a case,
t he process of drying can 15 be omtted fromthe cleanjng processes.

Further, the fdiagbemorbbathnefta mwitchisg vehia gudea hosedtiuglometof the
carrying-in and carryi ng-out openings 25 and 29, hut this is not always a
def i ni% i vihaway arwm@cgeé)t@pa@lh@f shempt-shopnnezrle anddhednnemsutiagent i n
whi ch a single carrying-in/carrying-out opening is formed 20 and the
separ at | a4 50 ﬂwgépraiyl@gr riughtpréswamurﬁgm@m@nahe wmcﬁemt@hough,
in the case of e foregoi ng enbodi nent, the separated container body |a
and lid Sﬂﬁﬁ@ngbgah@ﬁ%@-to cl eani ng processes at nutual |y separate booths,
but there is a further nodification that the separated container body 1 a
and lid 5 are cleaned at the sane booth. In this case, 25 the carrying

he housi ng. 23 Greteinetbedy FESHB RO cancd and that contains the  © o
be a1 ed s bais SontaingiBody "SI RaRE 13 imdravidedt igh o Telakgn y
Fndast ri RO JMRcaR T R settathpchodBoiets ratatcwith ferfent EEmiborm rs
te i1 a BotAindERRdbBnRaRi fat ¥ MatifeRtind Bhe bR FAN QMR
| ndi vi dual,¢ealy Agn Befifted up or down. Another nozzle (not shown) to spray
N; hot air is arranged at each of the table 145 and at a particular position
15  above the table.

(Coupling booth)
The coupling booth 71 (refer to Figs. 5 and 7) is equipped with
coupling means for coupling the lid 5 and the container body 1a to each
20 other, which is composed of the foregoing second lid opening/closing unit
99. Within this booth 71 is arranged a not-shown nozzle to spray ionizing
air in order to remove electric charges from the entire container.
Fig. 5 still shows a tank 149 for preserving cleaning pure water and
a pump 151 for converting pure water to highly pressured water.
25 -
[Operations]
(Outlined Operations)
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and re-coupled to each other by the coupling neans. Because the |0
separated container body and lid are not left as they are but al ways
re-coupl ed to each other after the cleaning of each nmenber, the inside of
the container that has been cleaned will not degraded as to its tRAUGUELR004
-level. In addition, there is no necessity to provide a systemto purify a
wor ker, who is engaged in the coupling operation, by renoving dusts from 15
the worker. The dust-free objects to be contained and carried in and by the
cont ai ner accordsshowm imhEigrgdhatcontaiast ilds candeddhtathe housingr23 oéd t o
sem conductor wafers. Various other objects, such as sem conduct or

subst r at ethe(dleaning apparatpsi 2l by weayof she sarrying-in apening B6rwithshd aidr 20
medi cal treatnment, can be contained into the container. 30 5 August2004
C ai ms:  10f the leademg7appht dhesseparaidor drmathndd alsoaservimg cise tiné ks

housi ng for cleapning an insjde_and outside of a container containing a
dust - f r ecowgy-sbtfacercleaning bopth féd, the sutenisudaee dfstheglidss (s cl sati ng
nmeans forwéaﬁgr ating_the container into a container body and_a lid; (b)

cl eanidng 1§ therc fellowad bynscparstion: efithe idad fsempthe, canminergbodyier ei n
Sopar ar ol oHheePATaeAdid 3 tnaaried Bodam fepdhebooth 63,0 the IR p ¢ he
contai nerSidb HCaHREHONE BS(rebTitact iea ) (0 Gii-bs IBSBIecianBing Poplh 67 ni ng
oo o 1B K el i SR B st B R
R e e T S T

housi,ng t,he ca rﬁ/_i ng-in and copyi ng-out openi ngs being formed on a wall of
t he housi MEWIBNOFRU. | eani ng apparatus according to any of clains 1 to 2.

means. sel ect ed THoHPREURGURORY Ads caraed drom e erargian bophpatg h
means. bel AR el eftaniBBChonas: dufing B33 b o capiseswiondBer di ng
Spr ay! ng SICBHEE body? 158 38 iafedh sbofhel 8 AnaRie 3 e 8OT B RO BNBstIo s
cl vani ng. B A Fig BT L th 3e BEofC75 SIE canfiheP Hadsid o s Bhielt &or
cont §isNeleleaning. The container body la is then carried, still facing downward,
into the container-body drying booth 75, where the container body 1a
undergoes a drying process. |
Both of the lid 5 and the container body la, which have been
carried into the coupling booth 71, are coupled to each other. The coupled
20 container 1 is carried out from the housing 23 of the cleaning apparatus 21
by way of the carrying-out opening 29 with the aid of the unloader 31.

Each operation will now be explained in detail.

(Carrying-in)
25 The container 1 is placed on the loader 27 (refer to Figs. 5 and 6)
arranged on the frontal left portion of the housing of the cleaning apparatus

21. During the period of this placement, the three pin grooves formed on
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31+ 5 August 2004 containing a dust-free object for carrying, the
apparatus conprising: (a) a housing having a plurality of partitioned
boot hs closable in a shielded manner ': which are kept in a higher clean

l evel ; (b) a carrying-in opening through which the container is ca&AYBstiZR04
-the housing and 5 a carrying-out opening through which the container is
carded out fromthe housing in a opposite direction of the

carrying-i n~di rectify , the.(;arri/i ng-in and carryi ngout openings_ ; being
formed onthe heitemee coptaneryl areengpgad withiibe pinsafithe leaderr anged
at the carryi ngitg and carrying-out, openi ngs, respectively; 10 (dé a | oader
or au unl dbdardthe ¢eamesgl dhPossiangder The epeningwlosing: shutten 33dr bei ng
di sposed gn an outsjde of. bo the carrying in,and carryi pg-out openings,
respecti v@l%&mwpmepe@agfﬁga@ngéﬁﬁﬁga@%;s W@I&{Li'@ mex a
separated hoat h | ocated,on au ,nner sj of the carrying in opening, for

cl eani ng hnAs getiver é@@‘iﬁ"&’lﬁg‘%ﬂfﬂéidf]& inig tgsfS@parwm&og&ér%@ 8 and

separation nesas f.or..separating.the containner into a container body and a
lid; (4] ¥ONIL8 ﬁ%h%gayéj‘éﬁl‘@ﬁﬁ“%@cﬁrﬁ;ﬁ%m&me@-i n a cont ai ner - body

cl eani ng booth t 1o the.separat.i oot h; (g), .contai.net-body drying
nmesas di sposed ‘?‘ﬁéﬁ t@%ﬁ@&i’yﬁﬁgﬂﬁd{%& §?93’H’5 1§ df,its ?@‘t'lai MEY(’“» e

cont ai ner _bod l,eani n oty . (h). _coeupling weans for recoupling both of
the cont a?l?l%ql}{‘ 93%%§}Lﬂ‘gerl lst‘goéﬁ‘i'h ot her the coupling nmeans being

di sposed in a coupling booth next to tire coatainer-body drying booth and
directly leading to the carrying-out opening; (i) container-body carrying

e R 00 P e AL,
75,0440 Y e S AL OBl T
wh e DerdRicrsufteldt td §d°3 36 IBARFhe i § Ahlrk BHedhO8 hbdhingo o "
separ ati o ROpf NywifiBR {s' th Chafsk OF B89 deadiAf, Waits at the frontal center

within the housing 23 when the cleaning is not carried out. When the

cleaning is required, the unit 77 is moved in a sliding manner along the
15 outer surface of the lid 5 of the container 1 located at the frontward left
within the housing 23. During the period of this sliding movement, the
rotatable dry nylon brush 85 supported by the sliding arm comes into
contact with the outer surface of the lid 5. Concurrently with this contact,
- the ionizing air is sprayed from the tip of the dry nylon brush 85, and then

20  exhausted through the inside of the brush cover 87.

(Separation of Lid from Container Body)
As soon as the outer surface of the lid 5 has been cleaned, the first
lid opening/closing unit 79 functioning as separation means rises from a
25 lower position in the separation booth 65 also serving as the lid’s
outer-surface cleaning booth 61 (refer to Figs. 5 and 6). The unit 79 that

has risen sustains the lid 5 to separate it from the container body 1ia.
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t e coupling booth 33 ~r 5 August 2004 Abstract To clean the inside and
out side of a container capable of containing dust-free objects for

carrying, a cleaning apparatus is used within a clean roomor a housing in
whi ch the cl eaning apparatus is installed. The clean 5 room or hogdiugyst2004
. kept- highly cleaned. By the cleaning apparatus, the container is separated
into a container body and a |lid, the separated container body and lid are
subj ect to cl eaning conducted by cl eani ng means. Coupling neans allows the
cl eaned container body and Iid to be coupled again into the container. This
coupling operation is perforned |0 automatically, the inside of the

contai ner that (EeaningafiPideefLidkeaned will not be spoiled in its clean

| evel . 34

CAVY. A A A A A Fhe first Mida opening/slosingc unit. A9, Awhish Abag. eentinweusly

A Av.A@Aer.,AP9.A<"ﬂi8(T/ { r&n 2L!#1|wrnhb\\g

a] ca] ca] cHjstained] bg) id) Samavesahealida) date fhe di ’gfigé;@iq%pgabmﬁq 63] ca] ca]
cal] ca] ca] cal.cal cg! 1>0 8k*wZ " ao(}xsnid Z]c].ca]ca]calca] calca]ca]ca]ca]calc
TSI e B kgt o 40 B0 T4 R
ikl 9 Xsnj c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
ca] ca] caﬁh%'ﬁ]lggﬁgg] ]é‘gfcfﬂﬁ‘ééﬁ@%l}]@&] waitcHiea] §&'=}Q’£ Ly} EEFWQF@ a&%!oﬁ/a&d&&'

KL the e uniss 10420- 103 mnd ke GeefestoaFis 2 lessted dlapezpoa) ol ca
)7t S bAoA R B BRI T 2
R Ak R B L s reAs bt aohid ke el Shladiohheahen) aar
2l ca fif Al aRhcahapl Alovahigh plac! cALC USR] SR Sk aty Ayigheal cal ©
v B PRSI A A S I
Pl TR e S R LR
gggWﬁldd* en %&%W éjtls &ﬂﬂdﬁi ?ﬁ '}*&%W‘_‘ﬁ"&jeé a1] Oc,5a] CF:SPS ac}%‘XPX”gf ‘é :H %Vaﬁll_cc_’ﬁ ca] ca]
o i (A LB TRAHEIT o  PR R BF l
Wi o ARSI SRR s IR BIBHCHCGriArallygaval sed

ol Crl ral TRIHRLIAL 18 CfOU BTG e Rppd Al FAVEPLIR) bR G hRlird beal cal cal e

aljc"a]calc al ca :
, | wmhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca]
cal ca]ca]ca] ca]ca]c"a]ca] ca]ca]ca]cal,d<"2Nk% Y"L}xsnid_Z]]]ca]ca]ca] ca]ca]
Cal cal cal 720 oA R ) L) a) ca cal ch] cb] ca] ca] cal ca] a] ca] ca
TR
| Go7] 1] cal oa] ol o ] B o N ) Ao Y o
] ca] el caligd, ciakeidlly Fit§ the AT 3! ikfo I ﬁ%%iﬂ&i&%‘té@ﬂiﬁ%]&?&l@ 2 saligpdged cal cal
ca] ca] ca] ca] ca] caU]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] €a] ca] ca] calca] ca] ca] ca
L;i E;j y;]@gl!gg]tac lior srineside I learsinbChoothl 671 (eeferabCRig 3 CRicatdd at ¢he head cal cal
a] ca] ca] cwithih @hé trhsig.al patdrethed fitliag, #§ Shewnnin/ P, al 0N thendie hizghdscal caj ¢
aJ cal c”a] ca] c*a] ca] cha] c”™a] ca] c”a] cha] €a] cMa] cta] ca]lctna]l cMa] ca] ca] ca] c”a] ¢
a] ca] ca] cp] 3 are aked 8 blow- loaizihg i Mty thedleak ddlicikkeagk Hscwinddwslizg] cal ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cAa]ca]ca]ca]ca]ca]ca]ca]ca]ca]c“a!#lé*Bxd.}
eG#{ vql gbintdlarafreai Q&ii@h]thalléem? chiwndeaiiselted] crepaied Haek] callk@hin] cal ] c
aJca] ca] ca]cal] caUlca] ca]ca]ca] calcalca "J[dB!'d$c #109%&' ()-\c #10%&' () -
410925 ) - thbd His( beéd Bl&wn intdY@OWEOdR 191 [ 55 thépl eXBellrd out throu)gh the
I'rc. $10%& () - c%#109%&' ()-!dgc%#109%& () - c#109& ()- !'dc #10%&' ()-T/ {
bC6#10%a &&xXhaustitpdicts )13 frok fid yemaitif@ &indows 13.

21



16- 10 10f 3=s10%& ()-{ r& n
dEbC 10%1&' () -=% 10%& () - Y##10%I&' () -=V! 10%l& () - P#10%l& ()-Yj! 10%1& ()-
2LdEbCA! 10%1&' () -w 2&810%l& ()- .10%& () - #10%1& ()-Z*j110%& ()-=

(' 10%& ()-ZL! xnbC+10%E& ()-V 10d 10d 5August2004
. 10dP=10%JI&" ()-:!10%l& ()-<y8%$10%l& () - Z6#10%l&' () <! #1>HO @DCHI0%ES ()-!#1
0%EES& () -

(%ég%(if g@ié%ﬁ"(l;) S1QUEE ( n( 240 () v Iéé e %¢ }x?go & ()-DI\ . $10
?8%%})08/2@1?;/&%&%{' I 1 %ﬁ quan%g (%fo/dlﬁgé 5 of 81% 1omzmg air, the
D109 28 Jr?& oteeter) fo oFiy

2103, ()( o e&@ggggsg - agg;/g@,gg@ bt %ﬂ ;ft)m%o i
gifg‘i’/gg jle.pihing blogi i?fbéffgt o ’fﬁﬂyﬁ% e fmtdid apeping/slesing) .
R %ﬁ%ﬁ%%@ gjﬁ%g(s}:}tqﬁﬁgtg %71)1(1 5154888446 the block 111.

This loading is carried out such that keys of a mechanism similar to an

opener mechanism equipped with the first lid opening/closing unit 79 are

10 inserted into the key holes 11of the lid 5 (refer to Fig. 5) and rotated therein.
This will cause the locking mechanism installed within the lid 5 to be
driven, resulting in that the locking claws 15 protrude into the four
windows 13. Hence the locking claws engage with the engaging members

117 (also serving as the air nozzles 113 and the exhausting ducts 115) of

15 the lid’s inside cleaning block 111. Then the first lid opening/closing unit
79 is returned to the separation booth 63. The second lid opening/closing

unit 99 then returns from the lid’s inner-surface cleaning booth 69, removés

the lid 5 that has been loaded to the lid’s inside cleaning block 111, and
delivers the lid 5 to the lid’s inner-surface cleaning booth 69 located at the

20 frontward right within the housing 23.

(Cleaning of Inner Surface of Lid)
The second lid opening/closing unit 99 secures the lid 5 to the
securing mechanism 118 in the lid’s inner-surface cleaning booth 69 (refer
256 to Fig. 7). After securing the lid 5, high-pressure water is sprayed from
the spray nozzle 121 Secured on the arm 119 movable along the. inner

surface of the lid 5, which is shown in Fig. 11. Then, while the cleaning
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(Blowing Hot Air to Lid)

After finishing cleaning the inner surface of the lid, it is required for
the lid to be kept in the lid’s inner-surface cleaning booth 69 until the
container body la is cleaned and dried up. During such waiting period of

time, N, hot air is sprayed toward the whole lid 5 for drying it.

(Downward Turn of Container Body)
On the other hand, the gripper 19 of the confainer body that has
been separated from the lid 5 is gripped by the first carrying unit 127.

The container body 1a is lifted and turned so as to face its opening 3 '

downward (refer to Fig. 6).

(Cleaning of Container body)

With the turned attitude of the container body la maintained, the
container body la is carried into the container-body cleaning booth 73
(refer to Figs. 5 and 6) (refer fo Fig. 12 (A)). And the container body la is
laid on the container-body base 135 that has been raised up by the elevator
apparatus 137, with the front of the container body la downward, and is
chucked (refer to Fig. 12 (B)). The cleaning hole at the center of the
container-body base 135 is made to coincide, in position, with the opening

of the container body la. The first carrying unit 127 returns to the
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101l = 1oo,§q tiw(t)the mgi;gmgg—i)pdy cleaning booth 73 is closed (Fig. 12 (D)).
First of all, the container body la is cleaned with the use of
5 high-pressure water. Both of the inner-surface nozzle 141 and the
outer-surface nozzle 144 (refer to Fig. 5) are moved while those nozzles
spray high-pressure pure water, thereby the inner and outer surfaces of the
bottom of the container body 1a being cleaned (Fig. 12 (E)). This spray is
kept continuing while the container body la is raised together with the
10  container-body base 1335, in such a manner that the inner and outer surfaces
of the sides of the container body la are cleaned as well. As soon as this
rise is completed, the inner-surface nozzle 141 is moved laterally, whilst
the cleaning brush 143 is moved to the center, so that both of the nozzle
141 and the brush 143 are changed over with each other. During the
15 period of the lateral travel of the inner-surface nozzle 141, the foregoing
spray is also continued to clean the edge of the opening 3 of the container
body 1a (refer to Fig. 12 (F)).
The container body 1a will then undergo cleaning with the aid of
brushes. To be specific, the container body la is lowered together with
20 the container-body base 135, during the time when the cleaning brush 143
is rotated so as to clean the longitudinal portions of the teeth 9 (refer to Fig.
2) disposed inside the container body la. The outer-surface nozzle 144
(refer to Fig. 5) has still been kept spraying the high-pressure pure water.
After completing the lowing action of the container body 1a, the cleaning
25 brush 143 is rotated, during the time when the high pressure pure water is
sprayed from the cleaning brush 143, which allows the back sides of the

teeth 9 to be cleaned (refer to Fig. 13 (G)). With the rotation of the
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lateral position, the container body la is repeatedly lowered and raised
(refer to Fig. 13 (K, L)), with the rotation of the cleaning brush 143
controlled in reverse responsively to each of the lowering and raising
operations (refer to Fig. 14 (M, N)).

10 A finishing cleaning operation will then follow. Specifically, after
the completion of the rise of the container body la (refer to Fig. 14 (O)),
the inner-surface nozzle 141 is moved to the center and the cleaning brush
143 is laterally moved, so that both of the nozzle 141 and the brush 143 are
changed over with each other. During those switchover operations, the

15 cleaning brush 143 is rotated and the inner-surface nozzle 141 is engaged
in the spray, so that the edge of the opening 3 of the container body la is
cleaned in a finishing manner (refer to Fig. 14 (P)). As the container body
la is gradually lowered (refer to Fig. 14 (Q)), both of the inner-surface
nozzle 141 and the outer-surface nozzle 144 (refer to Fig. 5) are operated to

20 spray high-pressure pure water, so that the side portions of the inner and
outer surfaces of the container body 1a are cleaned in a finishing manner.
After having completed the lowering operation of the container body 1a,
both of the outer-surface nozzle 144 and the inner-surface nozzle 141 that
laterally moves are used for cleaning the bottoms of the inner and outer

25 surfaces of the container body la in a finishing manner (refer to Fig. 14
(R)). Then, both of the outer-surface nozzle 144 and the inner-surface

nozzle 141 are used to spray N hot air to dry the bottoms of the inner and
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(refer to Fig. 15 (T)).

(Drying Container Body)
The container body 1a is gripped by the second carrying unit 129
10 that has returned from the container-body drying booth 75 (refer to Fig. 15
(T)). In this booth 75, the container-body base 135 is released from being
chucked, lifted up for delivery into the container-body drying booth 75, and
laid on the table 145 arranged in the booth 75. The second carrying unit
129 is then made to return. The cylindrical drying cover 147 is raised so
15 as to cover the sides of the container body la (refer to Fig. 6). The table
145 is then rotated, and N, hot air is sprayed toward the container body 1a
under rotation for drying it. When the drying operation is finished, the
table 145 is halted at a given rofating position and subjected to positioning,
before the drying cover 147 is lowered.
20 |

(Coupling between Container Body and Lid)

The container body 1a, which has been dried up, is gripped by the
third carryiﬁg unit 131 that has returned from the coupling booth 71, and
then delivered from the container-body drying booth 75 to the coupling

25 booth 71. In this booth 71, the container body 1a is rotated so as to keep
its opening 3 front, and -then lowered down to a predetermined coupling

position, at which positioning is made based on kinematics coupling.
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lid opening/closing unit 99 to be lifted from the lid’s inner-surface cleaning

booth 69 up to the coupling position in the coupling booth 71.

| At the coupling position, the second lid opening/closing unit 99

5 operates to couple the container body la and the lid 5 to each other, and
ionizing air is sprayed toward those coupled members to remove electric

charges from the entire members.

(Carrying-out)

10 After the removal of electric charges, the opening/closing shutter 33
at the carrying-out opening 29 is opened to carry out the container 1 via the
carrying-out opening 29 with the aid of the carrying-out unit 31a. The
container 1 that has been carried out is laid on the unloader 31 located at
the carrying-out opening 29, and then the opening/closing shutter 33 is

15 closed.

[Operations and Advantages]
The foregoing embodiment is able to provide the following
operations and advantages.

20 It is enough for a worker to place a container 1 to be cleaned on the
loader 27 of the cleaning apparatus 21. The container 1 is then
automatically carried into the cleaning apparatus 21, separated into its
container body 1a and its lid 5, and subject to cleaning and drying thereof.
Both of the container body la and the lid 5 that have been cleaned and

25 dried are automatically re-coupled to each other, and carried out from the
cleaning apparatus 21 onto the unloader 31. Thus it is unnecessary that -

the inside of the container 1 is. exposed to lower-clean-level air existing
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¥ girc(az)tdy %Jeen C %aned once is degraded with regard to its clean level. The

5 cleaning apparatus 21 can be installed in either a highly cleaned room or a
lower-clean-level room and can be driven based on either worker’s manual
operations or automatic operations done by a robot.

The container body 1 and the lid 5, after the separation, are
individually delivered for the cleaning and drying processes carried out in

10  parallel with each other, thus speeding up the entire cleaning process.
Further, both of the first and second lid openirig/closing units 79
and 99 can slidably be moved to carry the lid 5, thereby allowing the units
79 and 99 to be uses as the separation means, coupling means, and lid
carrying means. This eliminates the necessity of arranging additional lid

15 carrying means.

[Other Embodiments]
The foregoing embodiment has been described about the
configuration in which the separation booth 63 is used in common for the
20 lid’s outer-surface cleaning booth 61. Instead of this, there may be
provided another embodiment in which both booths 61 and 63 are formed
separately from each other.
Further, the foregoing embodiment has been described such that the
container-body carrying means is composed of the first, second and third
25 carrying units 127, 129 and 131. However, the container-body carrying
means may be realized by a single robot in other embodiments.

In the foregoing embodiment, the lid cleaning booth is made up of
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one, two, three, or, five or more booths. |
Moreover, the foregoing embodiment has been constructed such
that to blow N, hot air for drying is carried out after the cleaning performed
by the use of water. There can be provided another embodiment in which
the way of drying is replaced by a drying technique using a centrifugal

force.

In the foregoing embodiment, the cleaning has been carried out by

the use of pure water. Alternatively, it is possible to provide other
embodiments, where chemicals, such as volatile chlorofluorocarbon
alternative chemical, are used. In such a case, the process of drying can
be omitted from the cleaning processes.

Further, the foregoing embodiment has been configured to adopt
both of the carrying-in and carrying-out openings 25 and 29, but this is not
always a definitive list. For example, there may be provided another
embodiment in which a single carrying-in/carrying-out opening is formed
and the separation means is made to serve as the coupling means as well.

Although, in the case of the foregoing embodiment, the separated
container body 1a and lid 5 are subjected to cleaning processes at mutually
separate booths, but there is a further modification that the separated
container body la and lid 5 are cleaned at the same booth. In this case,
the carrying means can be simplified.

Furthermore, the foregoing embodiment has adopted the housing 23

whose inside is highly cleaned and that contains the foregoing various
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5 Industrial Applicability
As described above, the present invention permits the separation
means to separate the container into its container body and its lid. Both of
the container body and the lid are cleaned by the iridividual cleaning means,
and re-coupled to each other by the coupling means. Because the
10 separated container body and lid are not left as they are but always
re-coupled to each other after the cleaning of each member, the inside of
the container that has been cleaned will not degraded as to its the clean
level. In addition, there is no necessity to provide a system to purify a
worker, who is engaged in the coupling operation, by removing dusts from
15 the worker. |
The dust-free objects to be contained and carried in and by the
container according to the present invention thereof are not confined to
. semiconductor wafers. Various other objects, such as semiconductor

substrates (including liquid crystal substrates) and members used for

20 medical treatment, can be contained into the container.
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an inside and outside of a container containing & dust-free object for carrying, the apparatus

comprising:

5 . {(8) separating means for separating the container into 8 container body and a lid;
(b) cleaning means for cleaning the separated container body and 1id, wherein each
means is disposed in each glesming booth defined in the housing and separated from each

other ; and

(c) coupling means for coupling again the cleaned container body and Xd.

10 (d) transporting means for the container body and fhe tid to_the each cleaning

booth and for returning the container body and the lid after cleaning.

2. The cleaning apparatus according to claim 1, wherein the housing is provided

with a carrying-in_opening through which the container is carried in the housing and a

carrying-out opening through which the conteiner is carried ot from the housing, the
carrying-in and carrving-out apenings being formed on a wall of the housing,

i5

3. The cleaning apparatus accordiug to any of elaims 1 to 2, wherein the cleaning
means comprises either one means or a plurality of means selected from a group of means
20 of spraying gas, spraying a chenﬁcal, spraying water, and rotating a brush, the plurality of

selected means being combined with each other.

4. The cleaning apparatus according to any of claims 1 ta 3, wherein the cleanihg
means comprises means for spraying water or spraying chemical and the apparaius further

25 comprises dry means that perform dryiﬁg the container body and the 1id after the cleaning,
5. A cleaning apparatus for cleaning an inside and outside of a container
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a carrying-out opening through which the container is carvied out from the housing in 2

direction of the canrying-in direction, the carrying-in and carrying-out openings

being formed on 2 wall of the housing;

() opening and closing shutters arranged at the camying-in and carmying-out

openings, respectively;

(@) a loader or an unloader for locating the confainer, the loader or the unloader |

being disposed on an outside of both the camying-in and carrying-out openings,

respectively:

() outer-surface cleaning means, which is disposed in a separated booth located
on an inner side of the carrylug-in opening, for cleaning au outer sutface of the container .

before being separated and sepavation means for separating the container info a container
bady and a lid; |

(D container-bady cleaning means disposed in a container-body cleaning booth ':

next to the separation hooth;

{g) container-body drying means disposed in a container-body drying booth next .

to the conwinm:-body ¢leaning booth;

(b)) coupling meems for re-coupling both of the container body and the Iid to each
other, thz coupling means being disposed in 2 coupling booth next to the conﬁamer-body |

drying booth and directly leading to the carrying-out opemng

() container-body carrying means for carrying the container body from the
loader, the separation booth, the container-body cleaning booth, the container-body drying

Booth; and to the coupling booth;

() 1id cleaning means and lid drying means both disposed ia & lid cleaning booth.
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