STORAGE DEVI CE AND STORAGE METHOD BACKGROUND OF THE | NVENTI ON 1.
Field of the Invention 5[0001] The present invention relates to
storage units and storage nethods for storing articles such as
reticles and wafers. 2. Description of the Related Art [0002] Patent
Literature 1 (JP 4215079B) discloses, regarding a unit for storing
l0articles such as reticles: providing a reticle carousel and a pod

carousel, and super pogi @ﬂﬁlﬁgﬁpg%f@Hﬁ@Emdﬁe pod

carousel; providing two hands co to nmove up and down, a pod
opener, a buffer for tenporary placenent of a pod, and a | oadi ng
port for bringing in or out the pods, and 15_ transferring the pods

and reti dasKcaesUNDbWE TeEChedNaigN! nto the carousels in a down-fl ow
manner. Patent Literature 2 (JP 2008-219032A) discl oses handling

reticl es 1byiekteahendahiifly each reticle in a double case constituted
by an inner case and an outer case (pod). [0003] To store nore

del i cat e [0@(f1§r Theprdseht ik agiohhalatdsas Giddage Rifseandedtoragd eheftlt €6mstofing
20 cl eaner atnosphere needs to be provided, and sinply blow ng cl ean
ai r i nt o aceiessselh ss ieticlas dodwrafekow manner is insufficient. In
particul ar, when storing reticles to be exposed with EUV (Extrene
Utra Violet) light, reticles having an extrenely fine pattern, or
the like, the atnosphere for storage not only needs to sinply have a
Iom1dust2c@ﬁ%@hﬁ9@@?6ﬁ}“ﬁﬁﬂiéﬁso needs to be chenmically clean and

have an extrenely | ow noisture content. , . )
[0002] Patent Literature 1 (JP 4215079B) discloses, regarding a unit for storing

10  articles such as reticles:
- providing a reticle carousel and a pod carousel, and superposing the reticle
carousel over the pod carousel;
- providing two hands configured to move up and down, a pod opener, a buffer
for temporary placement of a pod, and a loading port for bringing in or out the pods, and
15 _ transferring the pods and reticles; and
- blowing clean air into the carousels in a down-flow manner.
Patent Literature 2 (JP 2008-219032A) discloses handling reticles by accommodating
each reticle in a double case constituted by an inner case and an outer case (pod).
[0003] To store more delicate wafers or reticles that record a more delicate pattern, a
20 cleaner atmosphere needs to be provided, and simply blowing clean air into carousels in
a down-flow manner is insufficient. In particular, when storing reticles to be exposed
with EUV (Extreme Ultra Violet) light, reticles having an extremely fine pattern, or the
like, the atmosphere for storage not only needs to simply have a low dust concentration,
but also needs to be chemically clean and have an extremely low moisture content.
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25 Citation List Patent Literature [0004] Patent Literature 1: JP
4215079B Patent Literature 2: JP 2008-219032A SUMVARY OF THE

| NVENTI ON 5[ 0005] An object of this invention is to enable articles
to be stored in a significantly clean gas [0006] A storage unit of
this invention includes: a carousel including a plurality of |evels
and including a plurality of contai ner storage spaces on each |evel,

the caro r al axis; 10a | oading port for
lﬂéé?ddf gl b 9@?%@2\{%@5‘3

| oadi ng and un e cont ai ner; a transport unit for
transporting tlpgteﬁpﬂﬁa:hﬂ%’z Q@tz\@gg_mgdj@A oadi ng port and the contai ner
storage spaces; and a pipe configured to be connected to an

i ntake port provided in the container for feeding clean gas such that
feeding is turned on and of f for each container storage l1l5space.
[ 0007] A storage nethod of SUMMARYVERITHIINMESTEONt or age uni t

including: a carousel including a plurality of levels and including a
pl urabi t YO@IS] c dmt ebjetrof shisrimgmtispac asemblecatiblel v bt stordivincakighigiehntly
rotating around a vertical axis; a |oading port for |oading and
unl oadi ngléahgacont ai ner; a transport unit for transporting the
cont ai ner between the 20l oading port and the contai ner storage
spaces; &6 pi gerageunfteefdihmginybntzon gakides eeaarhussbmdidieg aspluratigeof
Space, levels and including a plurality of container storage spaces on each level, the carousel
rotating around a vertical axis;
10 a loading port for loading and unloading the container;
a transport unit for transporting the container between the loading port and the
container storage spaces; and
a pipe configured to be connected to an intake port provided in the container
for feeding clean gas such that feeding is turned on and off for each container storage
15  space.
[0007] A storage method of this invention uses a storage unit including: a carousel
including a plurality of levels and including a plurality of container storage spaces on
each level, the carousel rotating around a vertical axis; a loading port for loading and
unloading the container; a transport unit for transporting the container between the
20  loading port and the container storage spaces; and a pipe for feeding clean gas to each
container storage space,
and the method includes:
a step for transporting a container accommodating a reticle or a semiconductor
wafer and including the intake port, between the loading port and the container storage
25  spaces by the transport unit; and

a step for connecting the pipe to the intake port of the container stored in the

container storage space, and feeding clean gas.



and the nethod incl udes: a step for transporting a
cont ai ner acconmodating a reticle or a sem conductor wafer and

i ncluding the intake port, between the | oading port and the container
storage 25spaces by the transport unit; and a step for
connecting the pipe to the intake port of the container stored in the
cont ai ner storage space, and feeding clean gas. [0008] According to
this invephisgn.Acebriass fohRisfifRMBA, GhcethE &RdFR% M FeahWal endfbaaRtudf I

for each contai ner storage space, the contaifier can be kept clean,
and cl eafog@sh \Wbhthin@Pkto efs%ﬂ:e;[ heWRRRGRS SAl Yo REACRan NBIde édhBdas G 313t
gas neans dry N2 gas, CDA (Clean Dry Air: highly clean air with a | ow
dew poi ntok,fedto titRectdsks, spacd Mot itHak @lfe@fiioad MA@ NLERATDA AllEar Dry
that the content of chemcally active gas such as SO2 or NH3 is

ext r enel yil:dughlpoidai hatwitthe lovatier peanpbr therikenind is déifdremainy meps\cledor
exanple, the dew point is -60 Cor lower. In this specification, the
ar t i cbes airng khat hermontephbdfychivarienliyraciiet gas sauie hs 862 oelNHe s t@aitly low, and
sem conductor wafers, but also cases for acconmobdating articles to be
acconmmod&hat dhevvater Napdrecoptsnt &i exdresel Yl BivW) G@0¢xantpl¢, shpdew goatslie -GhAE or
the storage unit wherein said carousel is a first carousel, said
storage ewer f Uy thhespeciivhtiop she artistesaneludanetuendy baiesprtidled sudboasaretities
first carousel so  as to be superposed over the first carousel in a
pl an vi ednd t pranisBIRHT c Hadise buf otled i pasenr Gunaccamyradaiing| aicles to be
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article storage space; age uni ous’ ng-

confi gur @E}hﬁﬁ'litytotﬁ?ev%ﬁ%'aqnaﬁtﬁiﬁg%?Alglgg@tofaﬁlid'l@%ﬁg@qgﬁ&s Bﬁ‘\éﬁc}f"‘iel?élgﬂ-gf

degree of "cl eahness can be sur cleaner clean air, and t
i nters or yRfaridle st%}ag]ea,g&ey Bting GBIE tHBe BBERISMBZIRBY; ket A1 fini f@MedMd h
the housing and filled with Clean air. Mbreover, ‘articles can be

transpor tegh bat e toheflep anhmitr 3 Whosd Mgk Yetohd anRthusae afieGRAfg and
carousel by the second 25 transport unit. Articles can be kept cl ean

by feedi nigsiap@an fgelaitying thenirtide ito afdlowfdf thdeoritsiget Hgedhd elaggforigast
for each article storage space. [0010] It is preferable that the

cont ai neforstrarsageingptheeartiniel betesem tho @peniagf angu tleding ourie anéd pe edcanid
cl osed by a hand of the transport unit for transporting the

cont ai nergrotdel aasecomwd pipstior fegdingphme ganshaidthst fkediogns tomddi gruaredofif dobe
opened and cl osed by a hand of the second transport unit for

t r andpor eadhigartiple worage bpacer hed pi sierags vobrifougingedWith this confipacatiod, the
the intake port provided in the container includes a valve for

openi ng gecond carousel that is required to have a higher degree of cleanness can be surrounded

by cleaner clean air, and the interior of the storage unit can be made substantially
air-tight with the housing and filled with clean air. Moreover, articles can be
transported between the opening and closing unit and the second carousel by the second

25  transport unit. Articles can be kept clean by feeding clean gas by turning on and off
the feeding of clean gas for each article storage space.

[0010] TItis preferable that the container storage space includes a door configured to be



5 fl ow channel when coming into contact with the container, and the
second pipe includes a valve for opening a flow channel as a result
of comng into contact with the article. Wth this configuration,

cl ean gas can be fed upon the val ve being nmechanically opened, as a
result of a container or an article being placed in the storage
space. Moreover, the storage space can be nmade substantially

pace. St ¢ _ g
2nd ol SocRERS B BRRA Y ATy i e HREortif K obRE o RoRRirR e e
second p'aﬁ?cl@@t@ratgj@%pé%eriﬁﬁuﬁésoﬁ d8bLconfigBR! tglbre%eﬁiq ls}gjeglea ; &Rah® of

the intake port provided in the container each'in tary

joints cenngedofd trahsport | RN fdagarlsBOGnBULS UHIEE, BRApPEWISIdnERNER! IBEBe
branching fromthe rotary joints and Supplying clean gas to'the

cont ai nefcosicRfcdn® t8PaNeke PO pr&BdDRY the oRtafiled iRJRIcERAGASe I ddenidd £
configuration, even if the carousels rotate, clean gas can be easily

fed t8 tllewcadnhadl vfenSoaiiagits pagsct arith thbeohiheg hed fHeGeagr Hpameludes
[0012] It is nost preferable that the first carousel and the second
car ousel aivatteufibe operihg adlove bhirtne] anadesulievfdontisd irraropigesitie Xicntcle.
upward from bel ow al ong the shafts. Wth this configuration, the
downst r edvitlpthpecapdiguiagiopyraeeandzad camba fedtupon thicevalv abping thedhicatty bptmd,
the storage unit, so as to rotate together with the carousels. BRI EF
DESCRI PTRONTIGREltDRAMPNGS ] 00aB jrticlatheing pleced ihdhé storgeakpaseos Mogewer, il
view of a storage unit in an enbodi nment _FIG 2 is a
verti cal SFagsspaeceanormmage sybsimtiahy aisttighhdee nprovisipn: ¢fethe oot iand the
25FI G 3 is a view schematically showi ng an at nosphere flow in the
st or 49e dAPicanberpandapddiorsiby tmlands s a view showing a rotary
j oint us i he enbodj nent. FIG 5is a vertical |
cr oss- seg(?qléﬂah ti 8%@]’1%‘5@5@”@%@8 At <hs fSS‘FO”éluBkHeyF‘ﬁ’Fg tg?\ st pipe are
di SCE“ glccr)]nqﬁg%lréd %oobeagoqm]:aétgﬂoath%qgtaﬁé 851% %?oJigé)dni]n the container each includes a
rotary joints connected to a clean gas feeding source and downstream pipes branching
from the rotary joints and supplying clean gas to the container storage spaces and the
15 article storage spaces. With this configuration, even if the carousels rotate, clean gas
can be easily fed to the container storage space and the article storage space.
[0012] Tt is most preferable that the first carousel and the second carousel include
vertical shafts, and the downstream pipes extend upward from below along the shafts.

With this configuration, the downstream pipe can be provided so as to extend upward

20  from below the storage unit, so as to rotate together with the carousels.

BRIEF DESCRIPTION OF DRAWINGS
[0013] FIG. 1 is a hortzontal cross-sectional view of a storage unit in an embodiment.
FIG. 2 is a vertical cross-sectional view of the storage unit in the embodiment.
25 FIG. 3 is a view schematically showing an atmosphere flow in the storage unit
in the embodiment.

FIG. 4 is a view showing a rotary joint used in the embodiment.



FIG 6 is a vertical cross-sectional view show ng a nechanismfor
supplying and discharging air to and froma reticle storage room
S5FIG 7 is a vertical cross-sectional view showi ng a door of the pod
storage room FIG 8 is a vertical cross-sectional view showi ng a
mechani cal val ve. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
10[ 0014] Hereinafter, a best enbodi nent for carrying out the present

invention will rg sesgNeRREl crbbes&FORA REwIAEWIMVE RlcRihidS IOSLﬁ)z;lying
defi ned based on the description of the clainms, in view of t

descr i pt iaad dakhirBihgSRasiahi GOl OPoR@srapekdorknown techni ques in the
field of the invention, and in accordance with the understanding of a

person skil | edFIG 6 hea aktticall brobsvheedbim ntick 8dwingHl @Bchahid® & sippWidy
storage unit 2 in an enbodinent. In the drawi ngs, reference nuneral 4

denot es and dischdrgingairauaed froandretiefeat@ageroomrer al 6 denotes a pod
carousel. Reticles (not shown) are accomobdated and stored in inner
cases510, and F0Geaahaivendral case-sddionsl Vieghtlewitdhandeaalt thepobktange
is required to have a higher degree of cleanness than the pod 54
does. Fomoarhi s reason, the reticle carousel 4 is disposed above the
pod carousel 6 so as to be superposed over it in a plan view, and the
carousel s 4 and1@ %ige varticalwasssciionadview sivepemamechanieal vadseh ot her
around a vertical shaft. [0016] As shown in FIG 2, the reticle
carousel 4 has a plurality of shelves 9, and a 25 plurality of

Storage space-SEFTERDETGRITIGNGSE Tt piErEkRER SuBom IRk c o
car oMl i Lo SO L S AR DR e
described. The scope of the invention is to be defined based on the description of the
claims, in view of the description of the specification and well known techniques in the
field of the invention, and in accordance with the understanding of a person skilled in
the art.
15
Embodiment
[0015] FIGS. 1 to 8 show a storage unit 2 in an embodiment. In the drawings,
reference numeral 4 denotes a reticle carousel, and reference numeral 6 denotes a pod
carousel. Reticles (not shown) are accommodated and stored in inner cases 10, and
20  each inner case 10 is lighter than each pod 54 and is required to have a higher degree of
cleanness than the pod 54 does. For this reason, the reticle carousel 4 is disposed
above the pod carousel 6 so as to be superposed over it in a plan view, and the carousels
4 and 6 are allowed to rotate independently of each other around a vertical shaft.
[0016] As shown in FIG. 2, the reticle carousel 4 has a plurality of shelves 9, and a
25  plurality of reticle storage rooms 8, each serving as an example of a reticle storage space,

are radially provided on each shelf 9. The reticle carousel 4 is rotated by a vertical

shaft 12 and a motor 20, and provided with air supply pipes 14 and 16 along the shaft 12



to feed N2 or CDA (Clean Dry Air) to the reticle storage roons 8.

Ref erence nuneral 18 denotes a base menber of the reticle carousel 4.
The air supply pipes 16 extend upward from bel ow al ong the shaft 12,
and feed clean gas to the air supply pipes 14. [0017] As shown in
FIG 2, the pod carousel 6 is provided below the reticle carousel 4
5 and includes a plurality of shelves 41, and a plurality of pod

storage 19geR Mlor EPANCGIEMVDROA RS toPRe PXRIPLBraBE réorRO8. SREEAGB: ARALRI
are radially provided on each shelf In addition, a pair of elevating

nenbers 23 @mdicd4h BYse ndriber dFdhd IMRICcRbusaN 40UTRE alduppl3Gipds 1d18xtend
storage unit 2 and nove up and down al ong vertical guides 25 and 26,
for exanmipeardiiiemedctmationg tHeaiibe e, #d fasticls fr\e theamtmpgh mpet 129,
respectively. The 10 hand 28 transfers the pods 54, and the hand 29
transfer 0018 iAsrshowads €85G 1) thelfel @uhise]l 6\l proddedrbtlotwvahe geticteecarousel 4
interior of the storage unit 2 in a substantially air-tight state
with 5 respectiuds a plarauy of dielvéied graadcephuiity af p8a stheaget mens 4pdaach
opening and cl osing unit, which opens and cl oses the pods 54 to
enabl e t Wervingnasrarcexswpld of & podetopagsisphee, iare wdiablytprovdéccor nach shelfer &i
34 denotes a | oading port, which is provided with a conveyer and the
15 |i ke @AS{ios oty obgleyating memdress Thandodtiere paovidedaingatd efrancanéervesdd30
travel ling vehicles, operators, or the like. Pod buffers 42 buffer

t he pods o54he $lozagsapit 2gand: BI¥e dipsand, doyya cadongy verg calnguifiesod? e Ko dor

carousel 6, the d buffers 42, the pod. opening and closing unit 32,
and t he IFS4HPlg ﬁg? ?ﬁg%f!na\malﬁéﬂﬁ?%,an 34 bl oang8 28 i 29 ceEp Ry ke

10.t f h icl |, 4 and.th d [ d
ol osthg dird 2B FaniiERuhe Fods Mo e ena o5 eisER e PeBrEsS piovs Beane:
ith i £al ft t .sh : d an ai ] f .
suppl yi ng 8 S Btk IRbS R RS MBeT e SHBRyYeRy B akBl varenifhs
f [ I t.h i i r. I
e uEP s € RERERE CLARRIGOH PTGl SLSTFRLIGNS, folndWORY
ticl ‘ . . : o
EOv 25 1VomoPphaid GbRS hepbot & BERAHlE Ml Gab 10 RIRASEE bl b
and one RRASENEIBFetd) 3@@&@9&1&9@%%&, WhRAGH pRASHea4wist QEOI%?&%QS the
However, a plurality of inner caseS 10 may be stored I n each pod 54.

I'f sesi COREYROhoWa) QRS tANSfeR! BB §Rhds B4RbAHA RdmIdRrheh@iaCbiBiag vehRles,
wafers may be stored in a bare state in the reticle storage roons 8

wi t hout ugéra@rd, e tha e, qagesufds 41 60F8] thRpbeys snceThnRdds ddndanaies
an air supply pipe, which feeds clean gas such as N2 or CDA to the
carousel pods St dnd fforp dier podf cafdustled, tiicapodtnirfess 45 tanpodiGpening 4ndQdsiied
at 5 a ceiling of the storage unit 2, for exanple. The filter fan
unit 45 fekdg, anddtherdeddimypat 34| esfeamvhild, tlonhakdfetratséers éiciiah@ cases 10
carousel 4, thereby maintaining the surroundi ngs of the carousels 4
and 6 i ntaaw] fam the attecle Treusel #tand thapodiopdningsarfded dgngumio’d- f Note thft
clean air toward the pod buffers 42, the hands 28 and 29, the pod
openthg Hhedpad eastusgl @i als@provided wittea viitisal shafidnetrshown),iang an air supply
contam nati on when the_inner cases 10 and the pods 54 are 10 handl ed
Wi th t hePHgHEs soplying chan g ekkeadp yawanisfromebelqwe plangdhist theftpolipes for
buffers 42. [.0020] FIG 3 shows the feeding of clean gas and cl ean
air to tAePReYigE slgan gas branch qyidrom gheafpregeatipncdais SPPHT PIPg 59 At P Hitend
44 passes th ough a rotaryojoint 48 shown in FIG 4, or the like, is
suppl i ed™B§AcEREY §ioFagSEPYPY*Opi pes 16 and the |ike extendi ng upward
Lrngm&begmgslgi O?@aé ?egicgegéhétca% stsorl]éaélf 1111 t%{s ém e0 illnlér?t a\% t(g g e%;%sg %v%{hsEéIV

25  light, the reticles are accommodated in the inner cases 10, and one inner case 10 is

accommodated in each pod 54, for example. However, a plurality of inner cases 10

may be stored in each pod 54. If semiconductor wafers are stored in place of the



15 reticle storage room 8 and pod storage room 40. A down-fl ow of
clean air is provided to the surroundings of the carousels 4 and 6 by
the filter fan unit 45, and a down-flow of clean air is provided to

t he surroundi ngs of the pod buffers 42 and the Iike by the filter fan
unit 46. In this way, articles are stored in clean gas in the storage
roons 8 and 40 on the shelves 4 and 6, and the reticle carousel 4 and
the pod Gafi@es ehe FaRiLmebelseRedin?dbive tshitél Mhe ke setage!86Ms 8i without

t hus maki ng the surroundings of the reticle carousel 4 1s particular
cl ean. Wighgttheinneneisecases 10 and the pods 54 are handled with the
hands 28 and 29, and when they are tenporarily placed on the pod

buf fers 4201 tReerbideeyunesaltddricnates amnair Supl eyipe] hich Yeedk €Rbn ghd such as
[0021] FIG 4 shows the rotary joint 48 provided at downstream of the
ai r supplNe @iGIRA t@ theddrouacld 4tahnd 6r et irofcfdten daehnits 4rohdtddearppbvided at
carousel 6 are each provided with one rotary joint 48, for exanple.
An i nher amsitngrofaige $teragevnit 3pfoy cxampler t €be fiberafan ovit ¢6 femlraelovwaSldoy ofi
bearing or the like, an air supply pipe 51 is connected to the nenber
49 so as clagn apelrom apeymilgiretale earovgel K, heebymanaining thiisarrowrelingsrafdhe
50, and this vent path branches into _a plurality of air supply pipes
52 to supplopsds # andfdn gicleag skt y Tieddter dan et é@%eeéqi @ﬁgWﬂﬁbvsﬁécﬂparb&lr

e o 20303 Ry IS, RSSO 5, TSLSTRRLL e 3 el
oo R i e SRR B 0 S BN SR
o 0 HAFOA O b ga BT PR s e
one LoneTRERTe 2, Rl TR e Ty WSO B e
Sl SR e B b0 USLPHAIEA DS BT
b e S5, SRS Ry O el 7139 K 0k il e 36

the intepbRy Abnd AR $drAtaATRaft QMMANKE bPM B0 R RAIgd wsah is9fed \th Ra@

exhaust groove 50. Note that the exhaust valve 56 and the groove 59

do no$ neeftld Qohge psRY 8Gad goalﬁﬁ}ra/g@ 1$6m40. NQYL A8 h-Ylo®l SS5@8anldr Bhréndedf
the ait supply pipe 58, and is nechanically opened as a result of

com ng i md thecarbaalingy dffthd Souselsakandveby the Ftel Garf @RI hedh dgas-flobhef

i nt ake val ve 55 opens when the pressure outside the pod 54 is higher
t han t hecleat efrnaprovidegdsorties sursnadihgt of thetpodduderscd 2and @adike dydhé fiker
exhaust val ve 56 opens when the internal pressure is higher than the
- pr essur efaurgi 4@ tlo thissedyangicles laeastogddn feleamgahn dhe storages@omisi@t andt40at
if the exhaust 20valve 56 is not provided, clean gas is discharged by
al | owi ngonthe ghejveald angt6, fand theyrepslei carause pantl the pofiGeRBPelF Be cBvelhpads
the inner case 10 stored in one of the reticle storage roonms 8. The
st or d9e ModrAavI-Sovh gt cleab sirathis slakingdhe senrepndingy qﬁé‘l?er tetighs cgrapsel 4 is
door, which will be described |ater, and the like. An air supgl%

val ve GIP?@ICBIF‘E)Q]Fﬁbd Whhen, thednpergasespld aqdethe pods 54 are handled with the hands

28 and 29, and when they are temporarily placed on the pod buffers 42 or the like,

contamination is prevented by clean air.

[0021] FIG. 4 shows the rotary joint 48 provided at downstream of the air supply pipe
25 44, and the reticle carousel 4 and the pod carousel 6 are each provided with one rotary

joint 48, for example. An inner member 50 is rotatably supported to an outer member

49 by a bearing or the like, an air supply pipe 51 is connected to the member 49 so as to



25 supply pipe 63 to feed clean gas into the inner case 10, and the
clean gas is discharged into the storage room 8 via an exhaust groove
64. Upon the inner case 10 being placed on the valve 61, the valve 61
opens due to the weight of the inner case 10 or the |like and feeds
clean gas into the inner case 10. [0024] FIG 7 schematically shows a
door of the pod storage room 40. The door 70 is slidable in an

o ! : : : . or 1t n an
up- down (ﬂierﬁckérﬁﬂluﬁﬁﬁltllcﬂf QMird g dvent platrpmdhﬁpftﬁeoﬁle%?ogé }@f 2R %ﬁﬁg‘%{ﬁ%fg?

is elevated by an inclined face or the Iike provi n the

dth . jubi d i ;
and t hus priiRhePRko 4 PLRARG DT A pFlyiAsS: 52 0Siuphly3ir, dogke érSSL?Fﬁlglmgfs 582

provided in each reticle storage room 8, for exanple. [002

shows a wkfei@talong thé slaficofMBe Yaobstls ABd 6 AR edn\RcOrhe BheSEToRtAfenboned air
simlar structure, for exanple. A projection 80 protrudes froma

fl oor susfipsle pifes ihandad os tier lige afidextertDto tAe thdivigua Btoragde rBo@P8Yand 40.
opening 81 and a hole 82 that is in 10 comruni cation therewith. A
val ve5 bodNot8hat thepooiiguwreitbrbef thewdting jpinogestarimnag0, and bl ocks the
entry to a fl ow channel 86 due to an elastic nenber 84. Reference
numer al [0@2] d&Hateshoavsghs poh afistered intinetpiitbe podh stectge dodros 40.pi Plee pat
supplying clean gas. Upon a pod being placed on the valve 61, the
val ve bog\jl g8 anowigks taberebhandvint exhang yaleg 8@ tak dis BOtomarfdr ehamplet el
gas chanber 85 cones into_conmunication with the flow 15channel 86
and cl eadcepaympdatessenly paerinnge caserl Os fgpxpmplse i aguisiantiplly 2i&7tighhmanner.
enbodi nent achi eves the follow _ng advant ageous effects. (1) Articles
in the i AREPOEskBazegom ) ienndieBied sqrag toihe substantiably aiatight ¢ agresult ah

O e el P S I bR R Sl et S
feeding %’loemagn aci?guptp?y Si%g IgSSétng "W er rfr%%nghg vgﬂrg 547(%(') the interior of the pod 54 via
the intake valve 55. Further, the clean gas is discharged to the interior of the storage
room 40 from the exhaust valve 56 via an exhaust groove 50. Note that the exhaust
valve 56 and the groove 59 do not need to be provided. The valve 57 normally closes
15  an end of the air supply pipe 58, and is mechanically opened as a result of coming into
contact with the intake valve 55 to feed clean gas. The intake valve 55 opens when the
pressure outside the pod 54 is higher than the internal pressure thereof to introduce
clean gas, and the exhaust valve 56 opens when the intemnal pressure is higher than the
pressure outside to discharge clean gas from the groove 59. Note that if the exhaust
20 valve 56 is not provided, clean gas is discharged by allowing it to leak out from gaps in
the pod 54.
[0023] FIG. 6 shows the inner case 10 stored in one of the reticle storage rooms 8.
The storage room 8 is made substantially air-tight by walls 65 and a door, which will be
described later, and the like. An air supply valve 61 is provided at an end of the air
25  supply pipe 63 to feed clean gas into the inner case 10, and the clean gas is discharged
into the storage room 8 via an exhaust groove 64. Upon the inner case 10 being placed

on the valve 61, the valve 61 opens due to the weight of the inner case 10 or the like and



20 (2) Since down-flows of clean air are fed to the hands 28 and 29,
the pod buffers 42, and the |ike, contam nation can be prevented when
the inner cases 10 and the pods 54 are handled with the hands 28 and
29 or the like, and when the pods 54 are stored in the pod buffers
42. (3) A door is provided for each of the storage roons 8 and 40,
the storage roons are 25 substantially air-tight, and a channel for

feedi ng GtRRRIAATat MtPTHRMhEREadc0r0. €ach storage room For this reason,
the inside of the storage roons can be kept clean with a small anount

of clean[gami] FIG4) scheRaticaliyshows h@boi 6¥itRe pHEstbRigk ¢ddin 30O REEISRF0Es 8
and the pod storage roons 40 due to the valve 57 and the |ike being

opened bylidabie hanisabwiTdirbaitinsmd phevddediw il byojedtioni7g Qneghgamhﬁhze§
9 and 41 is not necessary, and clean gas can be fed reliably. Note

t hat cl eatevgad hysan inelisadpfake ed thenldler prokigled am theohandf28q aad niiusahé door Tt
shown), using an 5 electromagnetic valve in place of the nechani cal
val ves Hopeweand tlbses. cArdimger dedrdm alsolgrovideflim eachireficlg stnageheost firfage
rooms 8 and 40. (5) Since one pod 54 or one inner case 10 is stored
in one stsiape room the nunber of times that the door 70 or the like
is opened is mnimzed, and the contani nation of articles can be

pr event ed0260( 51G.Rishaves ¢ sevgteicaofythe alve g and theavalya§! @lpe Wns of dnpilar
even if the storage rogns 40 and 8 are rotated. List of Reference
Nuner al s S{regore} fosexmple ufti rrostion B0 ciratredgsolieml a dloss sueresugkbthe pod

reticl r ropm9, 4ishel f 10i nner case 2012shaft .
Bretic estsotrggeago%m 40({n and has an air supply oper%ng I and a hole 82 that is in

10 communication therewith. A valve body 83 is provided below the projection 80, and

blocks the entry to a flow channel 86 due to an elastic member 84. Reference numeral

85 denotes a gas chamber, which is connected to a pipe for supplying clean gas. Upon

a pod being placed on the valve 61, the valve body 83 lowers together with the

projection 80, and thus, the gas chamber 85 comes into communication with the flow

15 channel 86, and clean gas is fed from the air supply opening 81.

[0026] The embodiment achieves the following advantageous effects.

(1) Articles in the inner cases 10, the pods 54, and the like can be stored in an extremely
clean state by protecting the surroundings of the reticle carousel 4 and the pod carousel
6 with down-flows of clean air and feeding clean gas to each storage room 8 and 40.

20 (2) Since down-flows of clean air are fed to the hands 28 and 29, the pod buffers 42, and
the like, contamination can be prevented when the inner cases 10 and the pods 54 are
handled with the hands 28 and 29 or the like, and when the pods 54 are stored in the pod
buffers 42.

(3) A door is provided for each of the storage rooms 8 and 40, the storage rooms are

25  substantially air-tight, and a channel for feeding clean gas is provided for each storage
room. For this reason, the inside of the storage rooms can be kept clean with a small

amount of clean gas.



14, 16 air supply pipe 18base nenber 20notor 22, 24 el evating nenber
2525, 26 guide 28, 29 hand 30outer wall 32pod opening and cl osing
unit 34| oadi ng port 40pod storage room 42pod buffer 44air supply pipe
45, 46 filter fan unit 48rotary joint 49, 50 nenber 51, 52 air supply

pi pe
(4) Clean gas is fed into the reticle storage rooms 8 and the pod storage rooms 40 due to
the valve 57 and the like being opened by a mechanical mechanism. Accordingly,
wiring on the shelves 9 and 41 is not necessary, and clean gas can be fed reliably. Note
that clean gas may be supplied under the control of a controller (not shown), using an
5  electromagnetic valve in place of the mechanical valve. However, this configuration
will require wiring on the storage rooms 8 and 40.
(5) Since one pod 54 or one inner case 10 is stored in one storage room, the number of
times that the door 70 or the like is opened is minimized, and the contamination of
articles can be prevented.
10 (6) Due to the rotary joint 48, clean gas can be fed even if the storage rooms 40 and 8

are rotated.

List of Reference Numerals

[0027] 2 storage unit
15 4 reticle carousel
6 pod carousel
8 reticle storage room
9,41  sheif
10 inner case
20 12 shaft

14,16 air supply pipe

18 base member

20 motor

22,24 elevating member
25 25,26 guide

28,29 hand

30 outer wall

10



54pod 55i nt ake val ve 56exhaust val ve 57val ve 58, 63 air supply pipe
59, 64 exhaust groove 60, 65 wall 6lair supply valve 70door 72, 80
projection 8lair supply opening 82hol e 83val ve body 84el asti c nenber

85gas chanber 86f 1 ow channel

32 pod opening and closing unit
34 loading port
40 pod storage room
42 pod buffer
5 44 air supply pipe
45, 46 filter fan unit
48 rotary joint
49, 50 member

51,52 air supply pipe

10 54 pod
55 intake valve
- 56 exhaust valve
57 valve

58,63 air supply pipe
15 59, 64 exhaust groove
60,65 wall
61 air supply valve
70 door
72, 80 projection
20 81 air supply opening
82 hole
83 valve body
84 elastic member
85 gas chamber
25 86 flow channel

11



WHAT IS CLAIMED IS: 1. A storage unit conprising: a
carousel including a plurality of levels and including a plurality of
cont ai ner 5storage spaces on each level, the carousel rotating around
a vertical axis; a loading port for |oading and unl oading the

cont ai ner; a transport unit for transporting the container

bet ween the | oading port and the container storage spaces; and

a pi pe conbigusacd Apvibe gonnected to an intake port provided in the
cont ai ner 10for feeding clean gas such that feeding is turned on and

of f for each container storage space. 2. The storage unit according
to claim1, wherein said carousel is a first carousel, said storage
unit further caopri siAngoragdudt seagikhgear ousel di sposed above the
first carousel so as to be superposed over the first carousel in a

pl an vi ew, theasmoaned ioeudingel plnatist dfigvels and thodudigg b iphailitgof Sontainer

i ndependently of the first carousel, the second carousel including a
pl ur abi t ytabgd spaedsonaach lemel, theticagpuaclpbiatiag atopndf varticaldxés; st or age
spaces on each level, and the article storage spaces being able to be
opened and cl ogderdiport for ieadifgandumlqadingrthé eerdiingr; cl ean air in a
down-fl ow manner from above the second carousel; an opening
and cl osi ng unptirangporbyiih firignspetizg thecoatainer betavagn dag loading ipert and the
cont ai ner; . a second transport unit for transporting the
article SeRREEHSIPTREe sPshsfgdand 25cl osing unit and the second

carousel ; .a second pipe for feeding.clean gas such that .
feeding is tur ﬁéﬂp%ﬁor&p r‘?ﬁiftppqeo‘fonéﬁgf‘f?&? fif g}ték?spg'?agyl%a}eéhe Spfainer

10 for feeding clean gas such that feeding is turned on and off for each container storage

space.

2. The storage unit according to claim 1,
wherein said carousel is a first carousel, said storage unit further comprising:
15 a second carousel disposed above the first carousel so as to be superposed over
the first carousel in a plan view, the second carousel rotating around a vertical axis
independently of the first carousel, the second carousel including a plurality of levels
and including a plurality of article storage spaces on each level, and the article storage
spaces being able to be opened and closed,;
20 a filter fan unit for feeding clean air in a down-flow manner from above the
second carousel;
an opening and closing unit for bringing the article into and out of the
container;
a second transport unit for transporting the article between the opening and
25  closing unit and the second carousel;

a second pipe for feeding clean gas such that feeding is turned on and off for

each article storage space; and

12



a storage unit housing. 3. The storage unit according to claim 2,
wherein the container storage space includes a door configured to be
opened 5and cl osed by a hand of the transport unit for transporting

t he cont ai ner, wherein the article storage space includes a
door configured to be opened and cl osed by a hand of the second
transport unit for transporting the article, wherein the

pi pe is confi gqrﬁ}ag@uﬁ%&@ﬂ%@ct ed to the intake port provided in the
cont ai ner including a valve for opening a fl ow channel when com ng

into contact 10with the container, and wherein the second
pi pe includes a valve for opening a flow channel as result of com ng
into contact wi3th th&hastorapeanitdccotbidgss olagge, unit according to claim
2 or 3, 15wherein both the second pipe and the first pipe are
configured to kéhesimtiectetaiher dthrage spakdngodds pdoor eedighredttbee opened
contai ner each include a rotary joints connected to a clean gas

f eedi g swdcheedinda Hawhsf the rmngpogemitifonmatspoding tlenednkenerpt ary j oi nt's
and supplying clean gas to the contai ner storage spaces and the
article storagevhsprir g arids sthagesspecagelugdes a deoc ovrdigwed to tel eienediand
wherein the first carousel and the second carousel include vertical
shafts, &Hgedhepsprd phae gesnnd tiaasnerinyder sraspadingghraticker om bel ow
along the shafts. 6. A storage nethod of executing the follow ng steps
usi ng a st or ag@h§rfin tespipe pneondigyEed 19 heapamneeed o euatake Partprayided &5

of levels and i.ncludi a plurality of cqntainer storage spaces on
each | evdi® cqrﬁ@ngdpglag&g & $lxe i?‘?fgoléPHW%QWv‘é?aW%la‘Vh%(?%?m& g AQHagt

F?;;é@g:gﬁﬁgﬂéggu%ﬂg;%ﬁiOadlng the container; a transport unit for

wherein the second pipe includes a valve for opening a flow channel as result

~ of coming into contact with the article.

4, The storage unit according to claim 2 or 3,
15 wherein both the second pipe and the first pipe are configured to be connected
to the intake port provided in the container each include a rotary joints connected to a
clean gas feeding source and downstream pipes branching from the rotary joints and

supplying clean gas to the container storage spaces and the article storage spaces.

20 5. The storage unit according to claim 4,
wherein the first carousel and the second carousel include vertical shafts, and

wherein the downstream pipes extend upward from below along the shafts.

0. A storage method of executing the following steps using a storage unit
25  comprising: a carousel including a plurality of levels and including a plurality of
container storage spaces on each level, the carousel rotating around a vertical axis; a

loading port for loading and unloading the container; a transport unit for transporting

13



t he contai ner between the | oading port and the container storage
spaces; and a pipe for feeding clean gas to each contai ner storage
space, the nethod conpri sing: a step for transporting a
cont ai ner acconmpdating a reticle or a sem conductor 5wafer and
including the intake port, between the |oading port and the container
storage spaces by the transport unit; and a step for

connect i i tdiraiRbmiRetiveer he loddiakforP@kid tHefcohhenct Sivaiephcd! BiEd pipe fohe
cont ai ner storage space, and feeding clean gas.
feeding clean gas to each container storage space,
the method comprising:
a step for transporting a container accommodating a reticle or a semiconductor
5  wafer and including the intake port, between the loading port and the container storage
spaces by the transport unit; and

a step for connecting the pipe to the intake port of the container stored in the

container storage space, and feeding clean gas.
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