Specification Title of the Invention: Coupling System Technical Field [0001]The present invention
relates to a method of manufacturing elements, precision devices, and other manufactured products
representative of which are semiconductor devices and thin-film display devices requiring cleanness,
as well as a manufacturing apparatus and cleaning technology. Prior Art [0002]The semiconductor
industry and various other industries characterized by giant factories are facing an increasingly serious
problem of ballooning equipment investments and operating costs due to their factory size, which are
often greater than the production output and thereby make the business unprofitable. A majority of
the aforementioned manufacturing factories Spa:irﬁeatifanturing processes using clean rooms, except
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industries. Accordingly, the idea of reducing equgnt investment by downgrading
the clean rooms through various methods such adlyadean production methods is
beginning to be recognized as an immediately effecolution to the aforementioned
problem. In some industries these methods aredirgat into practical use and their
use is spreading. Local cleanness also has thet effeeducing the environmental
control cost of the factory.

[0003] The only example of applying a locally eteproduction method to all the
processes of a factory is one described in Nonapdtéerature 1 involving pre-
processes for manufacturing semiconductor intedratecuits. The manufacturing
system described therein transfers the wafer, bemgnufactured between
independent manufacturing apparatuses in a boh &athese apparatuses has a port.
The port has two doors. One door connects the apgaand the port, while the other
door connects the port and the outside world. Bgraijing the apparatus in such a
way that one of the doors is always closed, therimt of the apparatus can always be
isolated from the outside world. The wafer boxasigled to the port. When the wafer
box is coupled to the port, the wafer ambiencehlmisolated from the outside world
to some extent, thereby allowing the wafers toxmhanged between the box and the
manufacturing apparatus.

[0004] The box must be light, small, and simplé&smmechanism in order to make sure
it can be easily transferred. To achieve this negpént, ingenious ideas are needed as
to how the box should be opened and closed anciedipehow the box door should




it can be easily transferred. To achieve this requirement, ingenious ideas are needed as to how the
box should be opened and closed and especially how the box door should be stored when opened.
To be specific, the mode of storing the box door in the wafer box when the port is coupled is against
the aforementioned requirement because extra space is needed to store the door. Accordingly, an
appropriate coupling structure is such that the wafer box door is stored inside the port. HP has
obtained a patent (Patent Literature 1) pertaining to a coupling method that considers this point.
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hermetical couplifiy %Qstbrfb) hermetical seals are provided betwke contacting pairs of these four
structures such as (a) between the box body 3 ardlbor 4, (b) between the port
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the box door 4 and port door 6.



[0009]Thereafter in 2000 or thereabout, when the size of the latest wafers reached 300 mm, another
SMIF system adopting sealing methods different from those of Asyst was proposed and became the
global standard for 300-mm wafer transfer systems. This standard system is normally called the
"Front-opening Interface Mechanical Standard, or FIMS." This system, despite being a part of global
SEMI standards (primarily SEMI Std. E57, E47.1, E62 and E63), is patented (Patent Literature 6). The
FIMS adopts horizontal coupling to an opening provided in the horizontal direction from the box door.
[0010]This is in contrast to the vertical coupling method adopted by Asyst's system. Also, Asyst's
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[0009] Thereafter in 2000 or thereabout, whensiae of the latest wafers reached 300

mm, another SMIF system adopting sealing methotferent from those of Asyst

was proposed and became the global standard fomBOQvafer transfer systems.
This standard system is normally called the “Fropéning Interface Mechanical
Standard, or FIMS.” This system, despite being & p& global SEMI standards

(primarily SEMI Std. E57, E47.1, E62 and E63), adgnted (Patent Literature 6). The
FIMS adopts horizontal coupling to an opening pded in the horizontal direction

from the box door.

[0010] This is in contrast to the vertical couglimethod adopted by Asyst’'s system.
Also, Asyst’s vertical coupling system stores wafier a cassette inside the box. Once
coupled, the two linked doors are stored insidetard the entire cassette moves into
the port. On the other hand, the FIMS has no da&saat the two doors linked in the
horizontal direction move into the port and theoplvertically, after which the wafers
in the box are directly taken out into the portngsthe wafer transfer robot provided
in the port.

[0011] Furthermore, the FIMS patent is differenoimh Asyst’s patent in that it does not
specifically define the sealing structure in theteat areas between structures. In an
actual FIMS system put to practical use, a cleaaot around 1 to 2 mm is



practical examples is that, while a locally clean production system with interior/exterior separation
capability also effective on gas and other small molecules can be built with a hermetical mechanism
having seals in respective areas, such system can produce a side effect of generating a large amount
of fine particles due to mechanical rubbing, etc., of these seals. If a structure with clearances is used,
on the other hand, generation of fine particles can be suppressed, but the interior and exterior cannot
be separated in terms of gas molecules. This is a defect caused by a self-contradiction of the SMIF
system. As a result, practical systems had no choice but to adopt an incompletely hermetical structure.
[0014]In fact, FIMSteptianakymaetitethd glolesinstired atduttarémvda dpe dificodsiedtl riealfance is
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levels of managemgiz wedckamhibl BPysirRS up the manufacturing cost to a significant extent.
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molecules andfine particles af the same time, iS a need for a space called "port” to separate the
apparatus space SHCRGMAR WEUISHif KRS BRS S FPEBIER &0 (ERS8R 4 Ko B BBIE Hoors
and one transfer BbXiBBoPARiEh gcBSsRIRRAIIGaR S sBYoPERSHIEX B lTHe GUIRSHEBY stdm. flowAlso,
Patent Literatureg&rtertithgsoriliecampatatnsesnesait atswihiebbasdawopart miectirgean @t sdnd in a
manner allowing #issead HRG 8pdpARBATaHE PRI SBRK teffagrieRck aBEnvRRseibRsadAdrraar and
port door are moﬁ%%é?}]%PﬁQ&BetPﬂ%Q- gl??\?/%ef}et@gli%a% e@%msdﬁmﬁg figar gnghappayatys port
door is simply replaced by nitrogen and the surfates of members_defining the space are not cleaned,
and if the interior SFTREWSE of AiSpaFht RN SHYHURR R YEFYaHRh Uodt A Hiiatu8as
pressure differenfeolecutegeptnresrticrecliefdideripedse prayifihmseams daaserRdhhedny thtiRim
force for retaining3tiee wap waftrerlsagedien, it Frese Opemsoo Dy fredsi FHoUR)p Asdidsonibedean
the cap surface ogdhgetidnee Sl iesyRRAR AN (YR RGER.  The invention described in
Patent Liigygqure 11 Joif e shylierchnalic of Uheovagbum clea apansh e shulier gl e alean
apparatusin ari airtight manner, éeer Which the hermetcal space Is evacua?e(_?and théh the S Utter lid

and shutter are opEMEeRraBRIER olfeVBRlsu Hfetifod ATEEY b & ERTIRIYSHNle ri¥FRIA inWuum
and the exterior sntfatEEesieibmesnbarsonaRbtivanled blRgicnagas and egievemadnnaelsctilesd in
Patent Literature daheacbatrsihr spacerfemear hethadidmf e exgeasrrapralibexapeasihedih of the
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and it simply creates yacuum and. does not form cle . Prior Art Literatures Patent L iteratures
Py mecﬁanlca ruBglng, etc., d?%ese seals. ﬂgac re wﬁw cfearances iS USed, on 1iwe

other hand, generation of fine particles can besegsed, but the interior and exterior
cannot be separated in terms of gas molecules. i$his defect caused by a self-
contradiction of the SMIF system. As a result, pcat systems had no choice but to
adopt an incompletely hermetical structure.

[0014] In fact, FIMS systems meeting the globahsiard that have been introduced to
all semiconductor integrated circuit manufacturiagtories supporting the latest 300-
mm wafers have clearances and therefore cannot letetypisolate not only gas
molecules but also fine particles. One negativesequence of this is that, although a
locally clean production system with complete isola capability should eliminate
the need for clean rooms, in reality all factos&éB operate their SMIF systems inside
clean rooms. In other words, redundant cleannesgséaged at the present, including
clean rooms and local cleanness. This adds to eeunipinvestment and requires high
levels of management, which in turn pushes up thAeufacturing cost to a significant
extent.



[0016] Patent Literature 1: Patent Literature 2: Patent Literature 3: Patent Literature 4: Patent
Literature 5: Patent Literature 6: Patent Literature 7: Patent Literature 8: Patent Literature 9: Patent
Literature 10: U.S. Patent No. 4532970 U.S. Patent No. 4674939 U.S. Patent No. 4724874 U.S.
Patent No. 4995430 U.S. Patent No. 5169272 U.S. Patent No. 5772386 Japanese Patent Laid-open
No. Hei 05-082623 Japanese Patent Laid-open No. Hei 06-084738 Japanese Patent Laid-open No.
Hei 05-109863 Japanese Patent Laid-open No. Hei 06-037175 Patent Literature 11: Japanese Patent
Laid-open No. Hei 07-235580 Patent Literature 12: Japanese Patent Laid-open No. 2004-039986
Non-patef@Qlitdrature [0QSTIN anphrsnjtertairesperlyditrshbtiourk afosesekdiquedridiibtuthyal
Cleaner)" (Shiro HafieinKagty @éshassisaiiRablinbingel PBMNde£623HABINE209Q) rivea maary ehti:
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apparatus space t%tgl olf%ee oo?g,aﬁ]%ludlng two port doors amtk transfer box door, which is

essentially a cause of complexity of the couplipgfem.

Also, Patent Literatures 7 to 9 describe appaestusach of which has a pod
contacting an apparatus in a manner allowing tltedamr and apparatus port door to
face each other, where these pod door and port a@@moved to open the pod.
However, the space formed by the pod door and apmarport door is simply
replaced by nitrogen and the surfaces of membdisimig the space are not cleaned,
and if the interior of the pod or apparatus is wawynitrogen replacement does not
work due to pressure difference.

Patent Literature 10 describes a magnetic meahsn@ans using vacuum force
for retaining the cap on the storage box, but thmeans only retain the cap and do
not clean the cap surface or the surface of tharapys door facing the cap.

The invention described in Patent Literature lihgdhe shutter-cum-lid of the
vacuum clean box and the shutter of the clean apgsmin an airtight manner, after
which the hermetical space is evacuated and thenshutter lid and shutter are
opened separately. However, such method must lrelgnmplemented in vacuum
and the exterior surfaces of all members must é&aneld beforehand.

The invention described in Patent Literature ldcenates the space formed by
the lid of the exposure mask box and the lid ofapparatus and then opens these lids.
However, this method can be used only for vacuupaegiuses and it simply creates
vacuum and does not perform cleaning.

Prior Art Literatures

Patent Literatures
[0016] Patent Literature 1: U.S. Patent No. 4532970
Patent Literature 2: U.S. Patent No. 4674939
Patent Literature 3: U.S. Patent No. 4724874
Patent Literature 4. U.S. Patent No. 4995430
Patent Literature 5: U.S. Patent No. 5169272
Patent Literature 6: U.S. Patent No. 5772386
Patent Literature 7: Japanese Patent Laid-opemiBid05-082623
Patent Literature 8: Japanese Patent Laid-opemiBid06-084738
Patent Literature 9: Japanese Patent Laid-opemiBid05-109863
Patent Literature 10: Japanese Patent Laid-opeiBid06-037175



should be separable by not opening both doors at the same time. Under the prior art, however, there
are three doors including two port doors and one transfer box door, and because each of these doors
must have a mechanism for opening/closing, etc., the apparatus becomes complex. The present
invention solves this problem by reliably sealing outside air and allowing the content to be transferred
and loaded into the apparatus with a simpler structure. [0019]With a hermetic mechanism sealing each
part, it is possible to build a locally clean production system with interior/exterior separation capability
also effective on gas and other small molecules, but such system, on the other hand, produces a side
effect of generatimgterigtcsatoent bf flapzetelEatn taichopedtNdl-285mY) etc., of seals. If a

structure with clemgeeesietsach op:thRpiiteisbansteaenaratipeahiineogadBees can be suppressed,

but the interior awﬁgﬁg?%qﬁnq%{bﬁa?garated in terms of gas molecules. In other words, the prior
art did noi\gﬁlrovide any'me odeor ransterring manufactured products in a manner eliminating fine

particles WA having d\SHyBRENS phHERMIER b SRS RO coHpniRly EHRINAWYHL bidasRs. The
present inventionGseser ji{§ical ldpex d<isoiatiCh ctaketuife i Soitk thd-f68 3 atideh ¢206Kk)) ination

problem of the cogMﬁﬁlm ROl pRrdatiRsation structure. It should be added that simply
evacuating the space formed by the hox I'clgéncf’ﬂapparatus door, etc., alone does not ensure cleaning,
which gives rise tgﬁ)@f@a‘%ﬁ%& %Jp dNRd AMEIEIRL in this space, etc., in addition to
eliminating@b¥] rubbingfatieas erveen tuoisneasdrtippp rdite sxpieaspdoe Soldihg tenRrobke spsice
[0020]To solve thengiqeeBreBEpARDRI BYSTHSE ot PIg SR IDYE PYRBARHRVIARE AFRIP IHS DIRSLEN,
comprising:  trapsfer ox %?é(/fBga?e”ﬁ?ééeBB KR Eg&fﬁ%%&’@@ﬁﬁﬁi’%dj%% %%‘?1%@88&’2‘5&6‘6?,
having an apparatus body and an apparatus door; wherem the coupling. system js structured in such a
way that: the tran@RSh BESAHSR,ASE 3G SARGSSTGh PE YR TREaR QBSPIBRLSISIRE AR of D
coupling of the tr@psferabivx beegraes aemplexbdxelduesprt dpyentimessiitsariebtsin syalelipbiucture
hermetically sealsdnéiryy ooeside dfitiginidcaliplinggoftibecaparatiosiwmsieand appatasideddatotiiee
transfer box and apparatts Naveasthipleraaingsiucture hermetically sealable by means of tight
coupling ; and opl e ransfer hox tus,are lin ne undivide ling
cham ber(fé(?gérl:ed her%&%{ggllﬁ%ﬁ}ﬁgﬁnﬁ recg 2%?31\5%5?1%@@@‘ %I;%gs‘?&@& E%%?@%é%agrglt@d%@%m)e
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gas intake hole agasefhduethiesismall cxiaselstubliiretddh systeaib@ptiter handy@tpdtcehiRokdte
pressure in the cesfiglingichanebating dilaaiy anviectetfiveqnesiitess Melgmarchiawssiningtehanber,
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door is closed on the.wansies e, bedys angiR Slal e R4 TReRRmMAGRA B AR hi tRsiRI gy door

so that the slanted surface %ces thetE Iant? urface provi fer box; as'well as an

] c{ dEd Inside the L%ns
apparatus door aHd5FPAAHTCBEIPUY & e%‘?rﬁeﬂ.)/r%r&“%]g BagRth IRV P grooves,
positioning pins and sldntd@uWdrke aslded peativanpli frecusfitik thrBfagred by the box lid and

apparatus door, etc., alone does not ensure clganimich gives rise to a need for a
step to replace the ambience in this space, ataddition to eliminating any rubbing
areas between the box and apparatus.
Meansfor Solving the Problems

[0020] To solve the aforementioned problems, thes@nt invention provides a
coupling system, comprising: a transfer box hawrtgansfer box body and a transfer
box door; and an apparatus having an apparatus dadlyan apparatus door; wherein
the coupling system is structured in such a way tha transfer box body has a first
sealing structure hermetically sealable by meartggbt coupling of the transfer box
body and transfer box door; the apparatus hasandesealing structure hermetically



[0022]According to the present invention, the fixed port of the apparatus, which is required in the
conventional coupling system, is no longer necessary and the system structure can be thus simplified,
and a space corresponding to the port and defined by means of tight contact between the transfer box
and apparatus can be formed by a simple mechanism requiring sealing of only three locations and a
cleaning mechanism.  In addition, since the interior of the box, the space formed by three seals, and
the interior of the apparatus have an equivalent pressure, it is no longer necessary to adjust the
interior of the box to the pressure of outside air, and intrusion of dust, dirt, particles, etc., can be
prevented upon cissliridgcloysimeaBbedDiggitiripdopliobtied henaiprar BRER[FIga)Behéhdoerdihgings
(a), (b) showing arcerRECHOR CGirepRyRianR thansfer Baraseapaasmts PorcBehpMadislssving (c) of
a coupling systemy,atransiei RpxSsiAGRSH Bbth ,CQHEP%i?%ﬂéﬁecr%%ﬁs%m%[m%sjﬂ%tﬁk%ﬁé’ to
form a coupllng_ S s&em ofntransfer. 0X and? aratu conformin the prese tlnt_en |on%{|| . 3] Step
o form & couptind Wete5: (Lr R PN GHILRE Con PRI DL ard oLt 120, 4
Step to form a coliRiHGRSSIPpERAN S SeRaRHEH PR (RIBH Gt RMIE TR SRPRIAHSoN [Fig.
5] Appardf32fidr openirg/aldditigna tirensiepbux duonbgrfoanihg\@etrsgd<irdakeubivlg arayestiadstce
[Fig. 6] Schematigglerutiadcsiopéngratansitionwiie e iRE ¢HRaes GiUEoIBE MRIPRISIPECR ithe
formed on the traE‘éIﬁﬂiHa)i:ﬁyrﬂBgﬁ@cﬁ%@%%méﬁga%ddﬂé:&ﬁﬁholes or the coupling chamber,
so that when the transfer box and apparatus akedjrthe pressure in the coupling
chamber can be made negative to the outside andrttigence in the coupling
chamber can be replaced with any gas through thaust hole coupled with an
exhaust apparatus or vacuum generator, or thrcwggintake hole coupled with a gas
feeder.
It is possible to adopt a transfer box that hash¥ped grooves extending in
three different directions on the exterior surfatehe transfer box door, positioning
pins provided on the transfer box body around taesfer box door when the transfer
box door is closed on the transfer box body, asthated surface provided around the
transfer box door so that the slanted surface fweslanted surface provided inside
the transfer box; as well as an apparatus dooappdratus body that are structured to
engage with these V-shaped grooves, positionings pamd slanted surfaces,
respectively.
Effects of the Invention
[0022] According to the present invention, theefixport of the apparatus, which is
required in the conventional coupling system, islorager necessary and the system
structure can be thus simplified, and a space sporaing to the port and defined by
means of tight contact between the transfer box apmhratus can be formed by a
simple mechanism requiring sealing of only thrematmns and a cleaning mechanism.
In addition, since the interior of the box, theasp formed by three seals, and
the interior of the apparatus have an equivaleasure, it is no longer necessary to
adjust the interior of the box to the pressure wbile air, and intrusion of dust, dirt,
particles, etc., can be prevented upon openinghgos
Brief Description of the Drawings
[0023] [Fig. 1] Schematic drawings (a), (b) showimg:onnection of conventional transfer
box and apparatus port

Schematic drawing (c) of a coupling system of tian&ox and apparatus
conforming to the present invention



[Fig. 7] Schematic drawing showing a condition where the closed circuit using magnetic force is
formed across the transfer box door and apparatus in the apparatus illustrated in Fig. 5 [Fig. 8]
Schematic drawing showing the interior side of a transfer box door conforming to the present invention
[Fig. 9] Schematic drawing showing the inner side of a transfer box conforming to the present invention
Description of the Symbols [0024] 1 --- Conventional transfer box 2 --- Conventional apparatus port 3
--- Conventional transfer box body 4 --- Conventional transfer box door 5 --- Conventional apparatus
body 6 --- Conventional apparatus door 7 --- Transfer box conforming to the present invention 8 ---
Apparatus conforfhigg2b Hteptedenmiaventipling system of trandfex and apparatus conforming to

the present invention

[Fig. 3] Step to form a coupling system of trandfex and apparatus conforming to

the present invention

[Fig. 4] Step to form a coupling system of trandfex and apparatus conforming to

the present invention

[Fig. 5] Apparatus for opening/closing a transfek ldoor by forming a closed circuit

using magnetic force

[Fig. 6] Schematic drawing showing a condition whdhe closed circuit using

magnetic force is formed on the transfer box sidthe apparatus illustrated
in Fig. 5

[Fig. 7] Schematic drawing showing a condition whdhe closed circuit using

magnetic force is formed across the transfer baxr dmd apparatus in the
apparatus illustrated in Fig. 5

[Fig. 8] Schematic drawing showing the interior esidbf a transfer box door

conforming to the present invention

[Fig. 9] Schematic drawing showing the inner sideadransfer box conforming to

the present invention

Description of the Symbols

[0024]

1
2
3
4
5
6
7
8
9

--- Conventional transfer box

--- Conventional apparatus port

--- Conventional transfer box body

--- Conventional transfer box door

--- Conventional apparatus body

--- Conventional apparatus door

--- Transfer box conforming to the present ini@nt
--- Apparatus conforming to the present invention
--- Apparatus door

10 --- Coupling chamber
11 --- Transfer box body
12 --- Transfer box door
13 --- Apparatus body

14 --- Electromagnet

15 --- Gas supply port

16 --- Gas exhaust port
17 --- Wafer

18 --- Permanent magnet



9 --- Apparatus door 10 --- Coupling chamber 11 --- Transfer box body 12 --- Transfer box door 13---
Apparatus body 14 --- Electromagnet 15--- Gas supply port 16--- Gas exhaust port 17--- Wafer 18---
Permanent magnet 19--- Magnetic body 20 --- Apparatus

19 --- Magnetic body
20 --- Apparatus

21 --- Box
22 --- Apparatus door
23 --- Box door

24 --- Apparatus body
25 --- Transfer box body
26 --- Electromagnet

27 --- Magnetic body
28 --- Magnetic body
29 --- Magnetic body
30 --- Processing target
31 --- Seal member

32 --- Seal member

33 --- Seal member

34 --- Positioning pin

35 --- Groove

36 --- Magnet

37 --- Slanted surface
38---Tab

39 --- Magnetic body
40 --- Magnet

41 --- Cutout

42 --- Magnetic body
43 --- Slanted surface
44 --- Projection
Modefor Carrying Out the Invention

[0025] Clearly when the contents, or transfer ¢égrgs taken in and out between the
transfer box and apparatus, it is necessary toiggodoors on both the transfer box
and apparatus in order to isolate the interiorhef transfer box and interior of the
apparatus separately from the outside world.

Under the present invention, the transfer box aparatus are coupled in an
airtight manner so that only two doors are needaddve the contents between them.
One of the doors is the box door, while the otleards the apparatus door. These two
doors are shaped in such a way that they form alicmuchamber only when the
transfer box and apparatus are coupled in an laiirtiganner. Essentially the interior
surfaces of the coupling chamber are the extetdases of the two doors, so these



21--- Box 22 --- Apparatus door 23--- Box door 24 --- Apparatus body 25 --- Transfer box body 26 ---
Electromagnet 27 --- Magnetic body 28--- Magnetic body 29 --- Magnetic body 30--- Processing target
31--- Seal member 32--- Seal member 33--- Seal member

surfaces are subject to contamination when exptustte exterior space. Accordingly,
when a coupling chamber is formed and a mecharosrmléaning the interior of the

coupling chamber is equipped, greater cleannesmssired and the interior of the
transfer box, interior of the apparatus and intesjpace constituted by the coupling
chamber can be separated from the outside.

[0026] With respect to the structure of and clagnmethod for the small coupling
chamber formed between the apparatus and transfewhen coupled, the present
invention is different from the conventional SMIFystem where only a very
ambiguous method is defined, or from any methodlinag an apparatus with a fixed
port.

The present invention does not require a fixed, pdhich means that there is no
need to provide a door between the port and theegsing chamber in the apparatus,
and this not only reduces the number of necessawysdby one, but it also resolves
the problem of incomplete interior/exterior isotati capability of the conventional
locally clean production system. Under the presewméntion, a coupling chamber
which is hermetically isolated from the outsidefasmed when the apparatus and
transfer box are coupled. To do this, the followitigee sealing structures are
provided.

[0027] First, the transfer box has a first seabtgicture (seal 1) hermetically sealable
by means of tight coupling of the transfer box baahyg transfer box door. For the
mechanism of tight coupling, a latch or any otheswn means can be adopted.

Next, the apparatus has a second sealing steu(teal 2) hermetically sealable
by means of tight coupling of the apparatus bodyg apparatus door. Finally, the
transfer box body and apparatus body have a the@ing structure (seal 3)
hermetically sealable by means of tight couplindboth. When the transfer box and
apparatus are coupled, the third seal is establish@addition to the first two seals,
and these three seals form a single, undivided é@rat coupling chamber.

Here, for these sealing structures an O-ring, gask any other known sealing
means can be adopted.

[0028] Because the coupling chamber formed by bogpconstitutes a hermetical
chamber, the environment of this coupling chamhmhsas pressure, fine particle
concentration, and gas concentration can be ctedrolo control this environment,
the coupling chamber is equipped with input angouports for inputting/outputting
gas or controlling its pressure. With this struetut is not necessary to link the box
door and port door to trap and store fine particl€bis structure, which can
completely isolate the outside world and the spaEfceanufactured product against
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34--- Positioning pin 35--- Groove 36--- Magnet 37--- Slanted surface 38 --- Tab 39--- Magnetic body
40 --- Magnet 41 --- Cutout 42 --- Magnetic body 43 --- Slanted surface 44 --- Projection Mode for
Carrying Out the Invention [0025]Clearly when the contents, or transfer target, is taken in and out
between the

both fine particles and gas molecules, is called“Barticle-Lock Airtight Docking or
PLAD?” structure.

[0029] The walls of the coupling chamber formedewtihe apparatus and transfer box
are linked are configured by parts of the trandfex body, transfer box door,
apparatus body, and apparatus door. When the dppaaad transfer box are not
linked, the surfaces corresponding to the intewaltls are contacting the exterior
space and thus contaminated by contaminants anohglasules in the exterior space
attached to them. These surfaces exposed to tee@xspace remain contaminated
even when they form the interior walls of the caoglchamber upon linkage. As for
these contaminants attached to the interior wdllthe coupling chamber, cleaning
gas can be blown from the cleaning gas introdugtiort provided on the coupling
chamber to dissociate fine particles from the wadlsvhich they are attached and
discharge them from the exhaust port, by meansi@fatind force of the gas. Also,
cleaning gas can be introduced to replace gas mieechemically adsorbed to the
surfaces using the cleaning gas, thereby causmgtilecules to dissociate from the
surfaces.

[0030] What is important is that adhered substanitet cannot be eliminated by
introducing cleaning gas, and molecules remainingtiee surfaces due to strong
binding force can be ignored because they willdissociate from the surfaces even
after the transfer box door and apparatus dooopeaed to link the transfer box and
apparatus. In addition, fine particles and gas moés generated by friction, etc., due
to physical contact by the transfer box and apparathen the two are linked, can be
eliminated from the coupling chamber before the tdwors are opened, by
introducing cleaning gas. As described, any comaton in the coupling chamber
caused by formation of the seal 3 can be eliminbatetthe aforementioned method.

Furthermore, the ambience in the coupling chandaer be controlled to the
same ambience in the apparatus so that the cdmstitof the ambience in the
apparatus will not change before and after thestemrbox door and apparatus door
are opened.

[0031] By cleaning the coupling chamber with clegngas and then opening the seal 1
and seal 2, or specifically by opening the tranbfier door and apparatus door into the
apparatus, the interior space of the transfer bdinked to the interior space of the
apparatus to allow for transfer of an object betwie two. When the seal 1 and seal
2 are physically separated, some fine particlesgasdmolecules may generate from
these seal areas and locations where the two daenes contacting the transfer box
and apparatus members. If these contaminants g¢nesated enter the transfer box or
apparatus, the object being transferred may beanunated. Accordingly, ingenious
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transfer box and apparatus, it is necessary to provide doors on both the transfer box and apparatus in
order to isolate the interior of the transfer box and interior of the apparatus separately from the outside
world.  Under the present invention, the transfer box and apparatus are coupled in an airtight
manner so that only two doors are needed to move the contents between them. One of the doors is
the box door, while the other door is the apparatus door. These two doors are shaped in such a way
that they form a coupling chamber only when the transfer box and apparatus are coupled in an airtight
manner. Essentially the interior surfaces of the coupling chamber are the exterior surfaces of the two
doors, so these steRE@scanesudietn kavsatimmtontaméranigposedrantibeseai@repade. move

Accordingly, whepageuiingsiiamgenisipenedangnanane anis betanwieanio g doplintedpasbiée
coupling chambep (> &iiRpefL BreaLeE!FAMIEEs b s e EL RN B e HSETEE APne
interior of the appdratus and interior space coqstituie the couplin ct])ambefr can be separated from
the outside. [002TRICTCBE AT ARLSIATHRrd P A P BRI TRTAER (7 e TR S3to ) Hamber
formed between tﬂ’{@%ﬁ}ﬂﬁréﬂjs'%dRFSﬁ%’f’é?b@&%”éﬂ'%@ﬁleﬁﬂ@ﬁ@%mﬁPHﬁ)&ﬁio@h@‘&Eﬁéré\ﬁ?from
the conventional 8istirasygstdm tiecoatsily siadhe anbigsd perindtbathividefiteedeoefatimyanynmidgr od
involvinghan ﬁppaééuﬂﬁédiﬁ’r@aﬁ&hF_Bé”elimiﬁ&l@@tﬁﬁ?%ﬂ@ﬁ%&@@ﬂﬁﬁﬁﬁ@{i?ﬂ@m@dimd port, V\r/]hiCh
means that there is no e
HS@@J@rpfPMQ%Q@g}%SQEMﬁ?%@E&wagr%ﬁsﬂaﬂﬁ% LE{I‘%%JE’H%"%M
| I

tus, and thj t d t t al lves th
roblem of incomBHTb UM AR5 RIGERHHS ABI B CARIES 1 oF P8 Eio e, S (R SREBHIBG ction

system. Under thE s Raxdaeior, 2Peaiplisfons derinsiHERTREHFRIRNES, isolated from the
outside iS[6@32¢d whenAb ésapyideatuf @md aasbee inex ttoparh i, ivddopidriatitms fojénenad) ythiese

ﬁealingt_ strlfcturelscalwmev'@%m??ﬂﬁmot:ﬁ@euii@ﬁ%d}aﬁ}pa&aqfir@éé@a@w s&rét;‘dmmwalby)
ermetically sea 1L CO e 1r n [ or
the mechansm ot TR e CoBMATARINEL A JRAS Eai Bednily A CRR iR Miee
apparatus has a SUHPLLOMBTEFHMEATELNSS REMRER ARFESIDLIIE BYMHREBMERR BBy of

the apparatus bodgcnippsidauthaospmEIRINg, Bl transier X bdagEHcART4raRss Bodghe a
third sealing strucippafsesl 3) demysticailyisealdnaiy sreansoadditgitheaimkngeeideatio Vénan tihe

transfer box and gRPAAUSBEARAUR!Ro e ANIASEAHS %'@%%ﬁgﬁ@&&&h%i%werﬁea'&

and these three seqiz form sindle, undided Roimelice! Sobpling CRAEL e, HISTSle" 1BSS6n

sealing structures an 6-r|ng, gasket or an otHeF Khown se |%g means ¢ n%_e ado teré'l.
normally a port is provided for the vacuum appasaithis port is switched between
atmosphere and vacuum. Because of this, this p@@metimes called the “Air-Lock
Chamber.” Under the present invention, the conweali fixed port is no longer
necessary because the coupling chamber functionthigsair-lock chamber by
switching between atmosphere and vacuum. Normha#yport has a relatively large
volume as it has a door and transfer mechanismfarttis reason it takes some time
to exhaust the port. Under the present inventionthe other hand, the coupling
chamber only occupies a small space created wleehdk and apparatus are linked,
and therefore not much time is needed to clearctolpling chamber at the time of
coupling and an apparatus used to clean the cauphamber can be kept small. It
should be noted, however, that this does not pdecproviding of a port under the
present invention.

[0033] In situations where contamination of thenmmactured product due to fine
particles presents a problem, cleaning of the e¢ogpthamber becomes necessary
among other options. If contamination by fine e does not present a problem but
contamination by gas molecules does, on the otéwed,ithe gas introduction port and
gas exhaust port of the coupling chamber may bétedniprovided that the impact of
contamination is relatively minor. Since the volurok the coupling chamber is

extremely small compared to the conventional pde absolute amount of
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[0028]Because the coupling chamber formed by coupling constitutes a hermetical chamber, the
environment of this coupling chamber such as pressure, fine particle concentration, and gas
concentration can be controlled. To control this environment, the coupling chamber is equipped with
input and output ports for inputting/outputting gas or controlling its pressure. With this structure, it is
not necessary to link the box door and port door to trap and store fine particles. This structure, which
can completely isolate the outside world and the space of manufactured product against both fine
particles and gas molecules, is called the "Particle-Lock Airtight Docking or PLAD" structure.
[0029]The walls afthi@ewuphisgicHamicerfirgechambetiie sippirahd i secsiiabirants lFkeddre

configured by pariief the trarsiesr bbaxoath tiaasiFabrixidgoapprpaisiusRoOduaNdiRpEarathisidoor.
When the appafa&%ﬁ@é}ﬂrféﬁeﬁf‘%fr!?ﬁé e PRt tBe ?MSF%C%F%ﬁﬁép?ﬂdélﬂﬂaﬁ%%d@t%%wa"s

are contacting the e terlor nts and gas molecules in the

ace w SC nta ated by contami
orior cpacs At GBI Scl o EvE e Y s ambtem, s i DR Ces At atec
even when they fBIHthe iPestiiivaler 5P tABUEING AR EIstaADIBeLERIPliRRaERa PR PTHBE®ducing

contaminants attabea&aing gasinterior walls of the coupling chamber, cleaning gas can be blown from
the cleanjopags introdu@j@nﬁmtt@r@yg}gsmgbth@qmm@g ishepipiagida. dissociate fine particles from
the walls to which theyﬁ{s flAchedaR 6’6?99%&(?& H%éﬂ%%ﬁg} %p%% ' %%H g; favind
g ly a
/

ot e e e AR B Sk o4 s.aaea&%ﬁﬁi&fa&%@*aﬁsg@aa ey

[0030]What is |m@@ﬁﬁﬁt%%ﬁ%ﬁﬁ@@tgaHQ&M@G&HQ&%M%%W&@WWFB@uetﬁfj(&lé’énlng
gas, and moleculdserémaiinorg beitiye esypéesess tdub doattsidg, bividottiséoivantagdue gy be ved s caose

they W(Ij"tnolt C:('iﬁ%‘pﬁ%ﬂ@ﬁé@é@ﬁﬁ@%@%@?ﬁﬁf ishe é‘ﬁﬁ@ﬁé@@t{dﬁﬂﬁ AFhEIRRY e AR e ed
opened to lin n rate
b)F/) friction, etc., d%gﬁlg%ﬁ cong%?c%eq{lfﬁsgﬁaﬁ?ﬁg §o§< a?ﬁd% &gdr%?l% \;‘illﬁgfﬁ | ﬁv%%laﬁrger%etﬁéd can
be eliminated fromafe b %Hﬁ%@sb%‘?% {RietiRe \SQJHFE%FQ By nb?/vﬁ]t%%ﬁ@ﬂﬁ Efel H?ﬁg

gas. As describedi,o@wwbiﬁiarfﬁuﬁ@lﬁ&eﬁlf ﬂbiec@a;ﬂhﬁg?ltﬂméh%@éba bprefaidion dfcerrdieds can
be eliminated by the atorsimendivoed metiocdd indtdetiiesrapparéne ambience in the coupling chamber
can be cqpfighipd to theA%afaetﬁmM%?ﬁﬁ|'§tH}a Eﬁméath%%@eaﬁtaaapna%mm@y%m
the apparatus WI|| not c\pv Inér]ellé)efoo ae gft r useﬁa&}sfg&t))r%xt opr.an eﬂa %r ah i)ened
[0031]By cleaning the coupling c thDer with Cleanin: ng r{a & sea &l 2, or
specifically by o %ﬁW@‘fﬁé tFE\'ﬁSfér Bek %o‘?‘%ﬁ’f&%{pﬁﬁraﬂ%%ﬁ%‘fétﬂﬁ@%\%& Hf’ét%@ ifte6Sspace

of the transfer bogésdirikedttatpe amsriot sHdice pititiclappdraptiesantwientianstee dfamsfebjeox
between the two.ddberstbemeatdyastbranlidsie physipplysepaibigdssane fntdpariieswndgas
o g S CLESTNEa Br
apparaius, 16 O 631Hg VIR ROK A Phe AAR A e B Rk A S LRaly e tne
apparatus body to be stored, the seal does ndttlatefally and any rubbing of the
door and body can be kept to a minimum.

[0036] The box door is opened and closed by me#Ensook mechanisms, etc.,
equipped on the apparatus door. Under the presergntiion, magnetic hook
mechanisms may be used to suppress generationeopéirticles and gas molecules.
General mechanical lock mechanisms having manyngligarts generate a large
amount of fine particles due to sliding of thesetpavhen opened and closed, and
accordingly these locks should not be used wherigh Hegree of cleanness is
required. Having no sliding mechanism, the presemention is suitable for high
cleanness applications. However, opening/closinghaeisms that use magnetism are
also suitable for high cleanness applications b&eao such mechanical operation is
used and sliding does not occur.

[0037] Under the present invention, magnetic b®dray be provided on the transfer
box body and transfer box door (at least magnetaids on one of them are magnets)
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ideas are needed to cause these contaminants generating from the seal areas to move toward the
coupling chamber. Contaminants can be moved into the coupling chamber by setting the pressure in
the coupling chamber lower than both the pressures in the transfer box and apparatus. This is
because any substance flows from areas of high pressure to low pressure. Contaminants sucked into
the coupling chamber are discharged to the outside via the exhaust port. Such contaminants
generating from the coupled areas can be eliminated only when a coupling chamber is provided.
However, if the gas pressure in the coupling chamber is different to some extent from the gas pressure
in the transfer bojootlappahettsisfaap e diicahddrepsfetheomdiiordsms docherasjspatia fotdemr
against this pressyivdiéieremsemfgida] A sosdident fsoaidbeospRaationelbsinigiHes and the
operations, genergly i ROUBBRGCEARBAR I QTR SsbicTR illaa RS m\éaspaaegnécgaaﬁilegly by
evacuating the cou lin ?aﬁﬁnber the d i can be i/ ?ﬁdv\% r;ilﬂ%qddtlon where there ﬁqthual
pressure dlfferenge gNg B&tﬁ”&%@% 'Sf ?nrc%losc?rs g é @ e \\/Aél u?ﬁ‘ﬁr?h Re“8 aratus
or transfer box. I@ﬁ@ﬁb?&n@ﬁéﬁ’ﬁ@@%%@90%%%%9&%@%%%“@8 VadRRiRr %Y&@QS in
eliminate the timeorderdedathugtthe thagreticuior appaested pthenvacuum state to atmosphere and

also to prevent contaninasien aGeEiBY GPERING R ABPaTRIHSIIHE0SREREREST HEEREARRD,
normally a port 'So?{gmﬁ'gfék % M@EHHH?S?\QQE}ﬁa@ﬁ?rHEh& p&é%ﬁr%ﬁé%ﬁ#& ngtﬁ% i SBORY a”d

vacuum. Becaus rt|s sgmetimes calle € presen

invention, the corfV&f Sﬂkﬁnﬁ%e%r ‘Toé?ﬂéf WBE&&PHHE%WB%@&J%%@' b‘?ﬂa%ﬁ'&%‘fi}éf"fﬁﬁ'énons

as this air-lock ch@mieRFeIsbReing betfasaAiidsbHees aHPHEBGHM fACRrHERE RS PBAMEY @n

relatively large vahendisiantbdseandeor thechtegrsdec inadieanttes fidinaldaretsisddasgrsiteakésessnae time

to exhaust the ﬂ?&d#é'f&’rﬁfé*@f Pee O IB&nEiq s@ﬂd@ﬂl?%@éh%‘ﬁe&'&@e?%ﬁlh%&hﬁﬁ“@ﬂé&ﬁ%est

occupies a sma n ar e ime
i B B e R Ot

is needed to clea ambe fng and an apparatus u o cleanthe
coupling chambeF‘Eequb%C’%(f SYWHPI qf‘%‘ﬂéﬂnfbeoﬂotgﬁ AR S TS B &L H@%@E&B@dﬁ%wdmg
of a port under theqyieseﬁgméhaerarpdoﬁs]mt@mmt@né%m@mmmmme@r thenplaptiiRYetbd
product due to finenpsatictas siresants agratleyniscidsmiogtbé themalaplingsohadretiecanesnany
necessary among,gilagr BPttHBSerﬁenﬁé‘ﬂynéﬂaﬁ‘ b f'ﬂﬂ&rﬁ?él%'Cb%&@@%é!&%ﬁ%[@%f?‘rﬁwemémrﬁl’t
contamination bycﬁas mo e%uae]s(.jd[ e8 t%n the oth aﬁ] C grsa'nhgdcﬁ %'Pé‘n an r%ag exPaust
port of the coupling [ CRAMbET may be omit rOV|d fhat the 1m contamlna ion is Tela ver
minor. Since the GORIM of the coupling chamber is extremely small compared to the conventional
port, the absolute amoiint a¥eidntaenialzens inrtiaarnsplngtaleivibesds dppadichititbivabovacios the
contaminants spreitaiite thawensiengastandonrRue e hog aERatatiscontact AL rdduteantisir

concentration droﬁ@rﬁﬂé&%ﬂéﬂi%% RIS 1R BEBIRIS AR %%%WW%&B H@F@?Bd?fléé“:h

low level does not ent a ﬁem It hnot necessary to | |ft etc. ‘ior evacuatb gﬁral
cleaning the coup%ng%%é"r%be ?lt’[};lgd ﬁg cLI'e%?ﬁﬁg ga%uf W@gj HBé‘ﬁ/c?&s? Q¥fansfer
box is explained. diStaneeyANRIRE I ABBFAEMRudiURS WW&W@&? |?BMH% $9NEtRE BppRhtus
after the transfer biorenEnkied wiffbeeapparatattadiiote rforoee Hioalandreare oy iitve dfokqoobepemesutward

before the lin kag‘?e%'ﬂ()@l? AN i34 %Qﬁ@ﬁ%?ﬁ ﬁeﬁyﬁt@ fBﬁ‘tFﬂ@Hﬂff ahiaf BFefERdRIngRRRRed to

h d hi
cops. Under a LS o] jg:i%‘#nfﬁi S R B T e
pulled in toward tHEBIBIEE %@éﬁ%&%‘&%ﬁ%ﬂ%ﬂmﬁ@w BRE BRI OR8PStk Yer box

door, which is not@lesiganie teinaakestes the size of the transfer box. Accordingly, the transfer box
door is stigegdsnsidedhsf@ppaxqtus. [0035]As for the internal storage structure of the transfer box door,

2 method may be Used yhisheBir B SRKSENRICHRRTE 1% s ARAERACLCIAsSY Prlyases
However, this is not ap. aﬁp ria etgngon mﬁ%g usert e “d'n&eoagrob hi \%srggnerfﬁte alar
amount of fine parpc? Uty the presen INVent ‘?ﬁe {Pan dooris separa el){/ s%(greoeln&de
the apparatus boy.OHieIdR&n, WWH@%eﬁ€QII9%@5]§ Pl HAREES K WHRE dhaRFaIcSRAWERT is
positioned betweshlibgatansénsbosdosiraiad mexefsgboisinodyiwtiomthgenansiestbble dbemitales
vertically into the espprRing, bedyilp bxigigeed Hetsealtndsl netBbifraipstdicandrzny subbingsy the

door and body capybte e 49 AMHBHE KRG BiPReK R CIS ARG EHANEEOSSEs RN AR 66 hook

mechanisms, etcdlfoSIon should be prevented, highly reactive saibse, or those handled in a clean

14



equipped on the apparatus door. Under the present invention, magnetic hook mechanisms may be
used to suppress generation of fine particles and gas molecules. General mechanical lock
mechanisms having many sliding parts generate a large amount of fine particles due to sliding of these
parts when opened and closed, and accordingly these locks should not be used when a high degree of
cleanness is required. Having no sliding mechanism, the present invention is suitable for high
cleanness applications. However, opening/closing mechanisms that use magnetism are also suitable
for high cleanness applications because no such mechanical operation is used and sliding does not
occur. [0037]Undeacive pregerhonyeantiothanagppetiatbs diey anmydéaphbvidddday thdrmengfetissg, body
and transfer box deafifahtkasbmagineiic hadieeeconaritthcohipee olognaiRe® alose thetoraster box

door and transfer,bope Rody RYIMEANRAh the AHRFIRAIRIERDSMRead R MagRENCROQIEH HRIFISO

possible to assemble S |nto t e apparatus door to cause the transfer box door to be attracted to
the apparatus doBF‘B %‘f Pﬁﬁsee G%E\%fﬁé§8¥8.5ce so that the transfer box door will open. In this
case, dird8088htact of MeterimgnReishAagiRstRlisd afedeitaniiay hady aBdipe e iseiessdo
adjust the magne@iccadiagxtertbe mhdneateristithedetineaghetit ogemnsigaiedingmeecrexssmbearef
superior to meCh@@iﬁi’éﬂI@enHﬂﬁft@'@é@g fﬂ@ﬁchtﬁﬁiSﬁlﬂjOﬁ@fﬁ)é@?l@@”%ﬁJd@ﬁt@a%@%thylene
opening/closing At gu Eff !EE 'Qrﬁﬁmﬂm%‘fe RGURLOR @%%?&HQ%E%‘E lsms

petween the maghEACBEENELoRAL Sabllion ﬁ%”&r%ﬁ&ﬁaeﬁeﬂea% AETEERY R rocs

and suddenly weH@@HPa%r‘@aQérQﬁ%éw ﬁ\hﬁ&’ﬁ r@r@meer%%m@@ptbqr&% aghneagielzan
accuracy. Particubsr|ylatesh thdovaiimeticvbedee thar éranstartdoatine echdat hefr aoy tbe thecediogeale
the surfaces of maghetigdaries I&@veerfﬁ%ang@g@]@g thus the intended magnetic attraction force is

not aCh'erg‘(? kg“ess th?xlé‘é%jn%&at'oa&ﬁ% ¥ 32199 éﬁ '?Fa Q%@ﬁe‘*@@@é} hemk l?j‘?{‘?oa{r?er@dﬁ%‘/

boxes of me type such as trans OXGS ea rent menS|ons an

the magnetic attrQ&t8R W@%%W@F@Hﬁﬁoﬁmn@ﬁ&%%@ﬁ@r aver MY (iihls (hamRes o
problems, a structi@ecoanBple@bjgets i Sxanpler one disrsieedberhae arepictic hedientcise
controlled. Since énel alitistbidofotice bhakgeiesigniiitaddlyeacemtdohesipibhddviCinsiceade distaplee

between the two H&QE%Wﬁ%ﬁ@@@%ﬁlﬂkﬁﬁ%@%&hﬁ‘%&fﬁmmw&%%? RIAAP

using such close chstance in peratlons J the dlsEaace |s eS|gned to around several tens of
ber i cor e on S 10 ea
microns, the diffefeRce i attract on Glce At accuracy ertor of L0 J.tm becomes relatively small. To

further colPPehsate for@&%ﬁéﬁwgm&ll'bﬁf@@ﬂ@m Qtf‘é‘%& MRSt Hee Bpaido
opening mechanipravsntht fappacperisgdenexizeiediyedviizhtineféfen o xoisheamggiiatisfésred ar which
the attraction forcsttigtikly tsbecame shewgakesbtol)0ad [Hisangferidexshanisinder thedqresieatly

invention, the trangfealiny ihe BeRBRKEAhR SRS kAo HSE A RRIRAIPHRCS ;saafeu@ammatlon

d to outside air.” This 'ohject” can be one of m

reaction, r pro rplrect expc{s t%
R bty o B e e
unstable chemicat€&aspBRIsE! éﬁsﬁﬁ?oﬁﬂ‘f&f rhetaibpeaKTal $iiseRst Qbiach SIaMes #ﬁ%@ﬁﬁiﬁﬂ%
protected againsticsidtathmatamsiey bbempentogribeuinaissfeniestbndukstdocay/itivs e bjétisioto

should be preventes, fipabateachiie sebstaaceifiiiose rRNPeskpiRT!erRN sefey Bejebawing other
apparatus in vari bcm?n.&;gggé( Among others, semiconductor wafers and semiconductor
chips of x@é T es o roc‘ccet%1r gafers ‘if half an inch to large diameters such as 450 mm, etc.,
are com ﬂ% raH ISRt L_R RS ALY 66%5fvﬁlatenals and characteristics of the transfer
box body and door carfﬁet%lgéteﬁ%d@,@rcﬁblﬂ%qr@dﬁﬁrﬁ@ﬁr@ﬁ@s‘ﬂ%ﬁ% Blg Ry Srelpefefhed,
where examples thdefraine daienalsti hd ymbsitolyéth atitaatgbiayip alyg atisplzatemeoly etigtmeco
terephthalate, qugitz, siassaiRd GiBer Weﬁéﬁ@fﬁim&@ kﬁ‘ﬂiéﬁé}iﬁiﬂf@r r@%“ﬁﬁﬁ@féﬂcbox is
dimensional stablil]qé{ng rﬁ%f %B% ﬂpeo CFESUS% §&doc B c force as

les and magn ts can

described above, mem% avm m ace ca lons where the

transfer box and door r‘ﬁle?tﬁ’e b ﬁ r@‘f‘ﬁ%@a@@%é fgteRgsr G 8@?@9@[03“9%&1@6 particles
[0040]Needless togxydenersigclishhibis aastarsbsubsgsieentliconESIREON R igiosiAe apparatus
or the object inside the transfer box. Accordindhg door side of the transfer box

must have a certain structure.
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of the object being transferred, and one transfer box can have multiple chambers to store multiple
objects. For example, one transfer box can have a door on the front side and another on the back side,
with independent chambers provided inside, or multiple doors can be provided side by side on the
surface of a disk-shaped transfer box with a chamber provided that corresponds to each door, etc.
[0041]For greater utility, it is desirable to provide a mechanism for locking the door to prevent it from
opening unexpectedly while the transfer box is being transferred or otherwise used as a standalone
box, and also provide a mechanism for automatically releasing the lock once the transfer box is tightly
coupled with the apparbiss. ({02 Fles axsiepbisxinsi@idthie a prsMReddadbpicoihetliemsieans to

secure the storecholjesidy. tTadransierares besansatictheptieedhakjemimaeeesrarxprediMingide the
dificut of the PO e ‘?E*?é’d’sé"e?iifd&” i %m%ﬁf?’“‘%‘*’gfe[@ e e
Box and Apparat P EAS BTGB AL LR G I A5 PR S s A008 IR or
the transfer box d¥dPBtbe posmoned accurately, without any displacement, relative to the
apparatus door. The samelgpplies rdoatttesscofodibdy thastrandipEewk in sranoualdly tbertnecséet to the

apparatus door opgy FRANGH %@@%%Jé@ﬁ%@tdé&gné’d% gﬁ@ﬁdﬁ%@c@@ééi@#@\mnﬁ the
apparatus door a Gﬂyof’f% L‘% Sdnygenerate from this part and subsequently contaminate the
e

t f th t t the t fer box. A the d ide of the t f
pox st have a corab RS T REE SURHE: B0 Bl AR e FePREPERIAaed

into the transfer b@%’b@oﬁﬁ”mﬁ@heﬂf@bﬁ*@a%ﬂ@dhtﬁmé/ PhAsRY m&iﬂﬁﬂﬁfgt@dﬁ%ﬁé%d@&?\éﬂ%jls
slanted toward thersttie tgEacdttrsedioan SienfdooexinThis alarde dardapgun dseemgsoje ditother slanted area

provided around the pqrh@ftﬂawew&ztﬁdwdw\wﬂ R %&eraﬁﬁh andFapiheEmereidbe
s oot PR RS ST e N WS Ty,

designed to eng t1gOt e TECESSEeS provi the appara
0

exterior surface H&%@%Q%@WH&E AR @Eﬁ%@% 0é{"semlspherlcal tip, and three
V-shaped radially extefrtlilyg §i6otessier ppoxicrrRPEPRETENED HaeaRPAGEDEN rfalestt 1 neateieithe
corresponding to sppsegousj@citynim suchhe aystieatobe kafdye imantiésirdnex does pppadeadsmddand
apparatus door hfﬁé”&éh@féﬁ%%m%W@Grﬁiﬂé%ﬁeﬁ]@r%é&e@|Eféfﬁ%’&ﬂ% bR HRASEEROX 8FleRIely
o the apparatus d%ﬁﬁﬁt eemp%r} efq %C%p%ara us body Once thesfea box has been inserted
halfway, the transfer box is positioned, with squtegy, relative to the apparatus body.

Next, the aforementioned multiple projections pded on the transfer box
body around the transfer box door engage with tineesponding recesses provided at
the port of the apparatus body. At this time, tfereanentioned play is significantly
reduced and the rotation of the transfer box arothvdvertical axis is somewhat
suppressed.

When the transfer box approaches the apparatusfddber in this condition,
the three projections with a semispherical tip pfed on the transfer box door enter
the aforementioned three V-shaped grooves provatedhe apparatus door. When
this happens, the two opposing slanted surfacestiaetimg one V-shaped groove
each contact a semispherical projection, and timeispherical projection contacts
these two opposing slanted faces at two locations.

As a result, the transfer box no longer wobblesiad the vertical axis in the
rotating direction, and the three radially exteigdwtshaped grooves eliminate any
wobbling in the horizontal direction.

These mechanisms secure the transfer box by makimgpossible for the
transfer box to move other than in the verticakdilon with respect to the apparatus
body.

[Apparatus]
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First, the transfer box approaching the apparatus body starts to enter the apparatus body in such a
way that the aforementioned slanted area provided around the transfer box body surface on the door
side matches the slanted area provided around the port of the apparatus body. Once the transfer box
has been inserted halfway, the transfer box is positioned, with some play, relative to the apparatus
body. Next, the aforementioned multiple projections provided on the transfer box body around the
transfer box door engage with the corresponding recesses provided at the port of the apparatus body.
At this time, the aforementioned play is significantly reduced and the rotation of the transfer box
around the vertical axid Resappaviaias dighphe soeghled Wihethehaforansdetib tsangierdackds any amearatus

door further in thigfogaebicna bR rdiee IS MGIas wiuhaacﬂ@mimimﬂeal@imran@véd@a%tb@%abefﬁr box
door enter the afqsgen{jangd NeeeshaREE IFRAER LR ﬁ %@Eé?e%oﬁfth\é’lﬂﬁlé&*ﬂ's

h h I d h
semepheroa BB gasaﬁ%sﬁs?eﬁé’%“t““ e%%s%‘ége Bt ces

at two locations. Oblﬁgtdsf@s@?”ﬁfér ti%'l%?é@tﬁoﬁrﬂi M@e@%ﬁi@@b&%d‘ﬂﬁé tﬁ?AP%@Q ith the
rotating direction,cdjetthe threeraoligdpientendihge/rsbdipet grgsees athmin agpangtuwobblamglyztre

horizontal directiqRay béhagedrerchaihisrapjseeiseaihe Hansier fanbupking direaspyibladpiethe

transfer box to mﬂ%ﬁélﬂ%ﬁ{ s Yaitesh e Hianayin Lesnsatlp sae.apeatatsrhogy danparatus)

The apparatus ti oup |th the a

one 0 var ous apparatuses
designed to handié G QranBle B & N5 8 0V RRPEIH SR f
manufacturing aﬁb%@&!@%drﬁay%aﬁéﬁz@ﬂ@é'ﬁqrﬁéfdﬁﬁ%b%%@&ﬁ%onductor substrate; a sensor
manufacturing apparatbsnoay dithasleicted Sahncobphot tisr arsensac tsuipgamEeissaclyltone ap pasaties or

analyzer may be §?{%¥89§f45689§16§é§®@@¢ﬁ0§§m&%Fm%%%%@%%@@@%
apparatus or ana#zerg@(ﬁ e selected if the object is an unstable chemical compound or easily

oxidized metal; a or other proper handling apparatus may be selected if the object is a
harmful s[@$44hc&Exammgone ehaioad beiewikrned appaidises that must be operated by isolating
outside air may be selgditedl (c)Amandrathiets,doowisgnaicemisistoboxamLdaciappgrapsagtuhizhy one
of a series of Var'@g%ﬁ@%@%@&@%%%g%%ﬁ%dﬂ%@h% rtgé%ré’ﬁ@ﬁﬁf‘e?\ﬁéﬁ bgndsgrk

Examples [0044] ple explain W d on the,d Ei c)is.a dra
e e TR SR e b AN

showing a transfe an appar

to the present mv@‘ﬁ%‘ﬁl %@a@?ﬂﬂtl?‘@@ﬂﬁléf](’@vﬂléﬁ%% ﬂﬁ@q}afr‘?éféPEHQ‘? é%‘ﬁ%aﬁ’%g glgrdhe
contacting each dhpaisddeBoand kihevabynghswaoaiktutightydy sopieteyritiptieoshesiaalstaiztio the

apparatus 8 and thsirely the prssare ligheiyicoupied: Hierealinsan gsticbarasttesatiecpdiet girthef priesent

invention is that thg g@aﬁjgrsb%t?ndes% BE’EBHF&’E‘F&&%MQH& BRRYRIHR felill isRBESABTACted
with the apparatus eve ét iS reclude the Ig;i&?sfer box 7 contacting the

apparatus port. s men I orveoxas glor%su ' {h%{;\ BEEENG of the transfer box 7 and

apparatus 8, a COUplIﬂ@él‘l@ﬁ{H&@ RN 8y é‘t(%&'ﬂé%d&gab&w@b@gﬂ% fransfer Bex% 7 a#ifan
apparatus door 9ayftheatyspara D 8aknorehatassbéhdefingdikythiEpbrbotiaarchrehtibadt aatfpling

system. box 7 and an apparatus door 9 of the apparatusoBneed as something like the port
of a conventional coupling system.

[0045] Under the prior art, the port functionscannect outside air and the interior of
the apparatus, or specifically different environtsenf atmospheric pressure and
reduced pressure, or of atmospheric pressure aedfispambience, in order to
transfer the object stored in the transfer box thevapparatus. On the other hand, the
aforementioned coupling chamber 10 under the pteseention behaves like the
aforementioned port in that the environment in ¢bapling chamber 10 is adjusted
from the same environment as the outside world ichately after the tight coupling,
to an ambience similar to that in the apparatua, azigas supply port 15 and gas
exhaust port 16 connected to the coupling chanasethe box door 12 and apparatus
door 9 move as one into the apparatus and the dersadpen.
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[0045]Under the prior art, the port functions to connect outside air and the interior of the apparatus, or
specifically different environments of atmospheric pressure and reduced pressure, or of atmospheric
pressure and specific ambience, in order to transfer the object stored in the transfer box into the
apparatus. On the other hand, the aforementioned coupling chamber 10 under the present invention
behaves like the aforementioned port in that the environment in the coupling chamber 10 is adjusted
from the same environment as the outside world immediately after the tight coupling, to an ambience
similar to that in the apparatus, via a gas supply port 15 and gas exhaust port 16 connected to the
coupling ¢bdaiber, as temisoddoctoPsand Hppdiseusidijoctd tnquesess osie isto theemealedus zael the
two doors open. [RA4a]Fersigonrdactply anthexdiestbiaste tnippeaseinbatapabm@e mante dasuler

System conormieo B R0 ST SR e FrcERt BRI B Yo 8 SERNE,
anfacturing e oG ORI S L s 2L SER s & ifser
ambience in the AHPAAYS i€ PAANFERjas can be exhausted by a vacuum pump, etc., out of the

coupling chamber 10 vitttree ayabierbausttperappacaidsifis vaessany gndeapxt aastdk yteosacedm

subsequently intqthaoerlindahamipes \li‘él]bﬁr@a&ﬁamab’rpﬂ@t W gher é%hiﬁbs&hﬁdﬂeﬂﬁgaén@ﬁﬁf be

exhausted via the,gag ex| Hﬁ‘ePP%%%ﬁFHEWﬁESa%%@EB% Qt‘é&?gmﬁ&‘éﬂ‘&’rﬂbg JAsReto
" %‘t tc.,

bring th [ tint 10.cont f ticles, lent to th
emitonment in PSRN EOIDA S AT MG R B HEHCIRCH P Ot i CHAHDEP A can

be brought closerlf fhdeiNArEnARSHRLP BSc2sD pEPSRIS B BYSHIFN GEpon Bt JRaHRNYB.RHBENT
cleanness and ambiéneedoupingpphanizer 16scoetsioingd fined grafte| prese reqoweidion the tinansfer
box can be tightlyegQitalad dattherrpRpraiks@directly, not to the port, and the apparatus 8 can have
the gas i tion po s.exhaust por: t b the
coupling rlﬁiad%n ger 10 fo@r%%cgféz}g ggr_essgt}?t Z}!t]l he %‘r@ﬁ@ﬁ%ﬁ:ﬁg { H@@gﬁé‘sﬂe{%ﬁs&l@o%ﬁggg %uﬁ%%@m as
and thereby clearf 1R ntRribE F WY LYNE M LA BRPAG S h R ARREN HiRGuGR e RS Dling
chamber 10 and &lsannesmanhandliensedidhecanpaspbiparticles, etc., attached to the opening of the
box 7 and opening of tiag apeatainied prevdoutiy qoeksmtedive tiei ok elsfekriizbancanpparalgistijoor 9.
[0048]Details of thefjgby qawﬂ@sﬁa%ﬁdéa@%fﬁémg% VLD the ABRRIAR '8 ShEsHIGssceR NG eYHem
conforming to the arseslﬁz'% %mé(%lntrllon arrteﬂgescrkpe% elo ausmg an %ﬁ%olﬁ eof mtrE(l)S(‘juurr}% a %af@re in
the transfer box irgifo the ap arac{usp?t shoul%rbe %o?egl)&halt'% presen mve_n%%ngls nBP a aﬁqlml ed to
this example and RRFIBE LS FPHREND ARGBHEHKIArRRE As @ ehtisdie R ompound, can
be introduced.  Fig. Eahibwsalgasransieidhoxcliotergaismddheiebie thintity of thacaupdixaoor
12, with the transtgrabsirebody, bhandexciiooksealedugiauaitig iupahaeiinr aBnamd agaling a

means. Provided ga {ReTARSIRI PR Refiolds Bt RARRIBET &eniing fEomdnsBRIGQST dQwaed the

interior of the transfgr box bOdgf %éls a mePJQ%’ p?e%lﬁgﬁéf&t&)m%%gbox door 12 and apparatus

and opening appara
door 9.
[0048] Details of the tight coupling of the traasbox 7 with the apparatus 8 using a

coupling system conforming to the present inventima described below using an
example of introducing a wafer in the transfer ato the apparatus. It should be
noted that the present invention is not at all tealito this example and other objects,
such as a microorganism culture or unstable cheémirapound, can be introduced.
Fig. 2 shows the transfer box 7 comprising a femnisox body 11 and a box

door 12, with the transfer box body 11 and box dsealed in an airtight manner by a
known sealing means. Provided on the transfer lmaky 11, in a manner extending
from the box door toward the interior of the trarsbox body 11, is a member to
support a wafer 17.

[0049] By considering what will happen once thexband apparatus 8 are tightly
coupled, the transfer box 7 can have magnets tBewalls of the transfer box body
11, as well as magnetic bodies 19 made of iron, etcthe box door 12 at locations to
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[0049]By considering what will happen once the box 7 and apparatus 8 are tightly coupled, the transfer
box 7 can have magnets 18 on the walls of the transfer box body 11, as well as magnetic bodies 19
made of iron, etc., on the box door 12 at locations to be contacted by the walls of the transfer box
body 11. Here, the walls of the transfer box body 11 and the locations of the box door 12 where the
magnetic bodies 19 are provided are extended, and electromagnets 14 are placed on the apparatus
door 9 at locations to be contacted by the locations of the box door 12 where the magnetic bodies 19
are provided. [0050]In the condition of the transfer box 7 shown in Fig. 2, the transfer box body 11 is
making strong coheacontialktetk hoihdowalls dfytinectiagsté nixynebityfore athe Weliptetitireofransieansfer

box body 11 is sestietyifolateshifaneastsidergirointaddisionobeimmpainiun dgosti afdbr angasaéus 8
is securely contaglingidag apparaisRaduid BeeRymEamaMd %ﬂfﬁgﬁ"%@%pﬁ%&% FEED at
oe

securely isolated from. outsjde, air. [0051] Following this.condition in the transfer box 7 is.then
sty A e R IR
facing downward R8H9ed&haftR MEdgSharatus door 9, as shown in Fig. 3. Here, it is important to
provide p¥6éhing pindrotheittomditiertrahiferttansieobappasiuis Signd,Hbke sramsfiegdgpx WwitHytHdse
positioning pins o8 aIgHLEEEIRy ebRiaerWiRe atswextbe dansierdmxof ansharRar/ie taverirp with
each other aCC”r%?éYi-oE%‘? RSHANAG B *b%%l;”ﬂﬁ@%%ﬁ '&?B’ #B?H%lﬁgiwgir?‘ﬂ? ARidiIPewn
positioning means can be adopted. 005? The aratus hody 13 and a atus door 9 are als
Sealed in an airtidEARAAGIHS J8lowA SBRABRALNS B 1S raPHACIRG bR PGS Yt
accurate position®hah mepafans 8he goraigHssdedetdimdigesragigied denastaids fmhot tightly
coupled, {pe3dgnsfer bd&olfoandgaparatusiBianeindtigedledha asfarrtigx mhasrtbeansayEgos anetfermed
be':jween thf Mg,a@}m%;ibmg doRuiRgateRgRAdin iee ISP o HiaIRAKIRIANE EH% H@R‘Qf@lbleZ 7
and apparatus | r m r : C
mechanism or ot@&ﬁ?&%ﬂ%ﬁ@a&%ﬂ%ﬁemﬁ%E’@S) éﬁg%%ﬁ&%%ﬁﬂqﬁz Iﬁ'rghgl_t'ﬁ%f??glgt

contact will be sutfBIBHESS 1BRIQHIERRATIORBAIRETs R Aibee BIEIIEsROYof ShBPRAGH B4tk
means between theléaiRAGROEHYHY TTESA Peppardtgstiriprother side, or otherwise ensure the
transfer box 7 and apparatus 8 overlap with eabbkradccurately. The positioning

mechanism is not specifically limited to pins, ety known positioning means can
be adopted.

[0052] The apparatus body 13 and apparatus doare9also sealed in an airtight
manner by a known sealing means.

After the transfer box 7 is placed at an accupaisition on the apparatus 8,
operations are performed to tightly couple the tifmot tightly coupled, the transfer
box 7 and apparatus 8 are not sealed in an airtigitiner and gaps are formed
between the two, and if the doors are opened smdbindition, outside air enters the
transfer box 7 and apparatus 8 and their inteaoescontaminated by outside air, fine
particles, etc.

A latch mechanism or other known means can be waseghtly couple the two,
and the strength of tight contact will be suffidcieas long as effective sealing is
realized by a gasket or other known sealing meatsden the transfer box body 11
and apparatus body 13.

[0053] Once the transfer box 7 tightly contacte #ipparatus 8, an airtight sealing
structure is formed between the transfer box bdbyidd apparatus body 13 by any
known sealing means provided on either one or bidibn, the gas supply port 15 and
gas exhaust port 16 provided in the apparatus &eémd are used to adjust the
environment in the coupling chamber 10 defined Hy $ealing means and formed
between the box door 12 and apparatus door 9dier o adjust it to the environment
in the apparatus.
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[0053]Once the transfer box 7 tightly contacts the apparatus 8, an airtight sealing structure is formed
between the transfer box body 11 and apparatus body 13 by any known sealing means provided on
either one or both. Then, the gas supply port 15 and gas exhaust port 16 provided in the apparatus
beforehand are used to adjust the environment in the coupling chamber 10 defined by the sealing
means and formed between the box door 12 and apparatus door 9, in order to adjust it to the
environment in the apparatus. One specific adjustment method that can be adopted is to initially
exhaust air via the gas exhaust port 16 from the coupling chamber 10 whose environment is the same
as outside air, and thef@bg spesifipradisishaeiuplieibathdmbearabe thdapitmodiicd\dsxhatsyenirgas, for
example, via the grstheRpY Ra¥iaseperthEs feahath Eoipling cRsraBhanskspashifdamiesorapress the
coupling chambeg JO@SAIARAolNg OIS RRLRY ARG RBHRINGLE RATBRSRWARSSHRAVIFIAGHL IS

initially the same as ougside air and which cogtalns H?% §art|cle$9@n§FothE{ &ontamlnan s.In addition to
, efc.

oxygen and othe Fé’a%ﬁ?@‘é,‘as%%sb LoéiPes it Sa?ﬁ_‘éf "f“f a 8%95(3 7 c)"\[/é@ by Flows
of gas supplied aHBSERKAR48E BOHNEPAOHBCANMSGRH &GS BB reactive gases are also

exhaustefD08#reafter, Ave@dingriméhisisnaetjuste dhe b thinambben fithtwhake appaeios8dt irsother
words, if the appanatbm8 tedlesampresseditties tie couplingichacthgaitds asactecamaressred, and

If the apparatus chﬁﬁaf’rﬂrigﬁ% 9&%&5&?&%%&5&&9%% 5348 B8O %ﬁ’é‘és_ff‘é?atgrg’rﬂ Wfbét gas

ambience. Needless 1q say, the environment of the coupling chamber 10 ¢ 8 adjuste other
ctops, (0055 TSP LRGACEEoN A LB EF SRR dATAS, PLHRENE L] BRDAUER, AR om
the adjustment p&aBithdtNG B¥YEER cHHe UBRTIARNINEaBPaRRURIDEBRIUSIGSE theeteaffhg B§amber

defined by the doensicirirotnthe adjonsted o€ tiedsappasast tishd) @ppaiatarg Bificaotthe swaltts, ihémethe
conventional portagpARRA 8IS QAR ER SetP RlYeRNEh € X0aUh g RHEAY iBLRBAIRIANSHER8dHNENd

cpbaratus 8 is cxpHicE Ll Ity I SR Rl T hile R S soiad

apparatus 8 is exPIalne . not | , an elev ther apparatus se the

u
apparatus door 91 %?o\ﬂﬁ@&ﬁ?tﬁ@%%%ﬂ'ﬁe&d% SR PERTVER! (B H LAY ShaHBRRinsfer
box 7 is transferrd@ a0 hreatipsied By Dthsjatedswith the box door 12 and apparatus door 9, to be
processefbbgihe procelsingdjgsinseinsiolettive eppanadushamiénertineninkat! isoxaloosrli2uaamdy

apparatus door 9 @i RANHHRVER AL BRPBEHEMERANR HEh HBANRELRGENEEAANSIRRXAGS kA and

hox body 7 is releoaesc%%sbé( %Engg‘%ﬁﬁ%ac Samber defined by the ddob®th the transfer box 7 and

apparatus 8, etc., is significantly smaller thaa tonventional port, an apparatus
needed to supply and exhaust gas can be smallethantiime requirement is much
shorter.

[0056] Next, how to move the wafer stored in tasfer box 7 into the apparatus 8 is
explained.

Although not illustrated, an elevator or other a@pus to open/close the
apparatus door 9 is provided in the apparatus @tsmwafer secured to the box door
of the transfer box 7 is transferred into the apper 8, together with the box door 12
and apparatus door 9, to be processed by the gingaseans inside the apparatus.

When the linked box door 12 and apparatus doore9bath moved into the
apparatus 8, the tight contact between the box i2@nd box body 7 is released by a
known means.

[0057] An example of this releasing means is dbedrbelow.

The magnetic bodies 19 provided on the box doorat® magnetically
contacting the magnets 18 provided on the wallheftransfer box body 7 due to the
magnetic forces received from the magnets 18.

Accordingly, separating the box door 12 from ttensfer box body 11 requires
application of enough force to the magnetic bodi@sn the direction of separating
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[0057]An example of this releasing means is described below. = The magnetic bodies 19 provided on
the box door 12 are magnetically contacting the magnets 18 provided on the walls of the transfer box
body 7 due to the magnetic forces received from the magnets 18.  Accordingly, separating the box
door 12 from the transfer box body 11 requires application of enough force to the magnetic bodies 19
in the direction of separating the box door 12 to resist the magnetic forces received from the magnets
18 acting upon the magnetic bodies 19. [0058]In Fig. 3, current is supplied to the electromagnets 14
provided on the apparatus door 9 to apply magnetic forces to the magnetic bodies 19 so that the
magnetic forces dpplieoxtslidos Aadgnatsibbthes maanaticofdieesisegbireynid’ MhpeetsmBsadiigkr
than the magneti¢ feic@scapplig@stipdaigzelmagnets 18, thereby allowing a closed magnetic-force

circuit to fpyiBand Ca“%i‘i‘@i@.%‘?%r?&% 45 é&qst{ﬁ@”éﬂ&&%@%@&@?ﬂi\?m 8RS appdihtus
moving the appar%tusg or ﬂownwardtw h the box door 12 rﬁna nm%cal bactln the.ag aratus
t

rce A t es.
door 9, both the a oé)a{_r SGY 39056 4051 5 & IMfr38GLd e %%tp fafl ggg thotlirem Fig.

4. Current supply3BrifIdR L0 maghetic ediss 8 hiiteribe EewERshR¢ forcosEpiiands tHBox
door 12 from the thagmeatgrsiovdalcas tayspimd extento thim thiagratslitiche e almwpling @heodsst 10

comprising the appagaetcderiOmrdibrxidaarahd s aeddsktinezspacr dtidealiecapparetne 8,
but since the envgBEg}gﬂ}soaga? g_oupling chamber 10 is already the same as the environment in the
apparatus 8, there'is ng contamination in the apparatus due to the co pli%%g champer 1%}%00 g}] It
ool b moted that, v S BAAL S AR O A P O 0 o B 2]
exhaust port 16, $E¥aFHEs hry,RBARE YR S9aB iRuhcdheiaRnERNeR. It ANH RN IO itdFoP®lume
of the coupling chatrdukrcdd isrsignifeandymrelisornpasbiorthaintegoCuolene sdpply appathtus 8, so
even if fine Daft'CEﬁé@W@ié?E%ﬁ?Bb'%t@@p@@uﬁﬁﬂg ﬂ#@'ﬂﬁ'&@_ﬁé@e@f@@'ﬁl?@ﬂt@%é‘"ﬁcﬁ%@ﬂ%@_m the
apparatus 8, the Iﬁé{ﬂ ﬁ{ec%\gﬁg&a{@%g%@ﬁqé)goﬁﬁg%gwﬂ g is negligibly small. [0060]Here, it is

e, pro pen/c eline’on th

possible to, for examp € an open/close pip e apparatus door 9 in a manner

, Pr .
connecting the interior '(‘S'fﬁlﬁ'é SPRANAls eSS ARG SHABHIRE 1D GBRPENS PR US AR L8 after
the coupling charhB¥ér dods fb2mied canestaghiteomacseptfe insidetiferaniendagpiraines, the
coupling chambeeidircaumieatcoithected iriehai@ber aDtheaedaiatus @ &y teamnigdhenpmerites in
order to equalize fa3 Rraasusehandiothe cEMAFRINARAN GO ElGRRERVESThEEotPHALEhaRsBPEH 10
ihus formﬁﬁl)ggld the apl?%ha&hjﬁd%e noted that, while the appad@un this example has the gas supply
port 15 and gas exhaust port 16, these ports miayenpecessary in a certain situation.
It is when the interior volume of the coupling ch@en 10 is significantly small
compared to the interior volume of the apparatuso8ven if fine particles and gases
present in the coupling chamber 10 are mixed ihtoambience in the apparatus 8,
the level of contamination caused by such mixingegligibly small.
[0060] Here, it is possible to, for example, pdw/ian open/close pipeline on the
apparatus door 9 in a manner connecting the imtefithe apparatus 8 to the interior
of the coupling chamber 10, so that even afteccthwling chamber 10 is formed due
to tight contact of the transfer box 7 and appar&uthe coupling chamber 10 can be
connected to the interior of the apparatus 8 bynmpgethe pipe line, in order to
equalize the pressures and other environment conslitbetween the coupling
chamber 10 thus formed and the apparatus 8.

In addition, the apparatus door of the apparatirstBe above example may be
facing sideways or downward, with the box door I2the transfer box 7 facing
sideways or upward.

[0061] Another mechanism of opening/closing the lmor and apparatus door by
means of magnetic force is explained based onSFig.
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In addition, the apparatus door of the apparatus 8 in the above example may be facing sideways or
downward, with the box door 12 of the transfer box 7 facing sideways or upward. [0061]Another
mechanism of opening/closing the box door and apparatus door by means of magnetic force is
explained based on Fig. 5. Fig. 5 is a drawing showing a transfer box 21 tightly contacting an
apparatus 20, with a box door 23 facing the top face of an apparatus door 22 and area around the box
door 23 of a transfer box body 25 facing an apparatus body 24.  Electromagnets 26 are embedded
in the apparatus door and their tips are exposed to the top face of the apparatus door. = Magnetic
bodies 27 are embeddé&tdirbdshaathiawyifgciitpwispasiamsieoiobe 2iptgifaitatiomagranp@ataado,
penetrating from thighfremicXdeotr e ReRpitecstdp edbeobex @qmﬁaoaheznaﬁma@aaarwmbméies
27 are embedded,gndi e ar6s %o[rpgﬁgltg,dbt&b(gga iles) e geans of magnetlc force.
At least one set of the two ma dies 27 and net 61s emb 062 50, ma netic
podies 28 embedded 1 e HARIEE o 2Bty zgfﬁﬁ SRty Meorenen %sﬂaﬁ) el e e
magnetic bodies 87P9gEENBIbEd MBS |ﬁféh%la§i%raéﬁ°'$rﬁﬂ§fer box body side, of the box door 23, and
the box door 23 is seciMadnetihdodinsfer Bog bothed8duyimaanarofethiipezgprticrsttvbttietfsrobs
genberggng betﬁvea@éh@mwg}labﬁczb%@s ﬁ@ﬂﬂ&@ﬁ@dﬁdﬂﬂtﬁ?ﬁfhﬁﬁ PRI Fpskmasirtisfipeiesx8
embedded in the fr r nieLiqr r

hermetically seal a(f%j bﬁﬁ% g]ggltrla% ﬂ%jgﬂ%?cmﬁﬁl |{9£h§; érl?eétlc I st%aggl’i égg)(;c Hr% 'Eﬁ%dtftgns fer
box bocly 25 are BOHSIA5T 8 AAGPERE AL B AR LA B PO AT RrRE et Bk door

23, and in this coRtAgARLBOALASTEY FOW W’@ﬁ@%dﬁ(%@??&?ﬁ -a closed circuit as they are
connectefDbg2heans oftsag medigrieticebdoitss 128 peodestilegl tar gab S ishetorbddptdedie dvamsier box

body 25 in a manpeiRRERIEs BN RLAASRS AherBiROeiRGTRAKERIENYIE BipbsKdaRrRSiHediom
form 2 Counney St & WARKTNBICRSY S8 Tt I\ ABPBIRIA W LA £ REURIEY 1o

form a Coupllng chamber an cou amber mu e alrtight agal e ailr in or

prevent intrusion BoH@RFELIPMXd tfﬁ‘@/p Ri a&mar{ﬁeoéptﬁﬁréﬂf’@%%@%%n& rt?ﬁﬁsf@“ﬁ&%&dy 25
while allowing thedptoeessing raageetis hodiemid eiekegriattinstoeibex23 and magnetic bodies 28
embedded in the transfer box body 25, and as 4 tbsuinterior of the transfer box

body 25 is hermetically sealed by the box door 23.

The multiple magnetic bodies 28 embedded in thasfer box body 25 are
connected to magnetic bodies 29 at locations away the parts facing the box door
23, and in this condition the transfer box body aoe door form a closed circuit as
they are connected by means of magnetic force.

[0063] A processing target 30 is stored inside ta@sfer box body 25 in a manner
secured to the box door 23 while being movable withbox door 23 to/from inside
the apparatus 20, where the transfer box 21 andraps 20 must contact each other
tightly to form a coupling chamber and the couplaigimber must be airtight against
outside air in order to prevent intrusion of ou¢sidir and fine particles into the
apparatus body 24 and transfer box body 25 whitevalg the processing target to
move into the apparatus or box.

For this reason, in Fig. 5, an O-ring or otherisgamember 31 is provided to
seal the transfer box body 25 and box door 23 iaigight manner, while an O-ring
or other sealing member 33 is provided to sealaphgaratus body 24 and apparatus
door 22 in an airtight manner, and additionally@uning or other sealing member 32
is provided to seal the transfer box body 25 anpaegius body 24 in an airtight
manner, and these sealing members can keep th®irgethe box 21 and interior of
the apparatus 20 isolated from outside air not evilgn the box 21 is connected to
the apparatus 20, but also when the two are notexted.
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For this reason, in Fig. 5, an 0-ring or other sealing member 31 is provided to seal the transfer box
body 25 and box door 23 in an airtight manner, while an 0-ring or other sealing member 33 is provided
to seal the apparatus body 24 and apparatus door 22 in an airtight manner, and additionally an 0-ring
or other sealing member 32 is provided to seal the transfer box body 25 and apparatus body 24 in an
airtight manner, and these sealing members can keep the interior of the box 21 and interior of the
apparatus 20 isolated from outside air not only when the box 21 is connected to the apparatus 20, but
also when the two are not connected. [0064]Furthermore, for the box 21 to be connected accurately to

the appari@@6420 and theiphetessimdeaiiet B3oxiR thie thenshonbatetodje to theoap prrekusnaOfand in
the apparatus bogye2drte&ssprgaassed 3T ol iade ramsiiplsoRasHiMe e SH3¢ K emddrtanihee
transfer box body8p PuislassHyAsaM S BEAG 5 BE HSRIE R RBUIRIRIRG BhenshoBRaea
provided on the a atys bof% E % (Qd ? to sé&l/ 8p05|t arrm V\Pe rawdeghon the

apparatus and ho‘?ﬁ ?éﬁgrﬁl% )ﬁ % ﬁ ﬁu(SB 5“ S|ése d8"N: V'L lﬁe to
provide positionirdPiasehHe tﬂ@%&%ﬁ@?@ﬁgh@kwﬁn@%&%’% Bﬁq}’ﬂ?ﬁﬁﬁéﬁafesﬁﬁya ROSHIREHNG
engaging with thepjprssitaomibg pingided Tdre theséjmranaysnangd cdesies escoouiae, koxidaltowpgramid
tip, as long as theapanaﬁm;eaglw@ia@ﬁbd\lao.smm@feam m@g%wmaﬁwmm@mm
surfaces shaped {g,[gflegLthe 4ip r&l&&:@ ofthe éégéw@lgl rﬁﬁ@x Wﬂg%gl %H%tlonmg

pins 34, but V-shaped grooves 0 aped groo are particularly desirable. At this'time, two points
near the tip of the® itioning pin 34 can contact two points near the bottom of the hole or groove 35. If
the positioning pin 34 HA¥eaPOPHINAMNERIAY BedfhdBY Y GliE ay-spaFe Y farisdiRpRS tRBLREUlar
part at the tip of ttreepositidsioig ity rdefree padsiortad dolbe cembay of tB6 Yeshaped gheaven&sioBuch
pos(ijti?ning mga”&ﬁ‘?éb@@ e S ﬂﬁ@%tﬁ&?ﬁ@‘gﬁﬁﬁlﬁ@h@tﬁ|H¥%@Hﬁﬁf%é§/%@1@é@e with ,
predetermined p r por
like those shownqlﬁél:%% arﬁe gﬁ#%ﬁd Btffgqg% atugE%O\Zlergc?%ﬁgdg %&V@gég‘g g?)e)?%%ﬁfé@?é@}
apparatus body quéf@glfaléa 'ﬁﬁ'%ﬁléﬂﬂﬁﬁml% "HPth %etéﬁ R%?ﬁ&?@#@zp&hé‘%h%%f%‘%
coupling chambetW@rmdtbéiﬂ@feﬂﬂﬂwbcﬁﬁpar@wajd?@iezgragf@@‘(ﬁdﬁﬂtﬁ PestBPNbROfiNEY 3dithasng gas
or adjusted to anyipraksuip ancthtoHviggitgraoueesnssdhdpeduibrapls thdhwreypagsirsag thertipox 21.

In Fig. 5, the shapesif theshdniRgRARAIHEY BRINHRRISNEIL Gl QRABBRIS BV @%@é ag well

as pins, holes ang. grpoves.are. not at all I|m|ted 0.th os<§| ust ated fn% shciipes ca u%(]-:-d as
% ositioning medns  cdir conn E%? SEc g P
long as similar functions can ate IS also possiblé to use agnets Retea theo

electromagnets 28PPrALSRO\h %‘Pﬁ@’@@”ﬁﬁ”&%t@éﬁ'ﬁ&ratus shown in Fig. 5 also allows the box
door to mdasHito the apliaeawls tsyeshevwiih thig.appargas seophn paeni Wesspebifiesl pastdising,
etc., inside the appasatyvolVAGB]Fig. B sfeopra iR sebativrshiipmaioalydegneiic thackes &ost body
electromagnets V‘Q!?Qﬁﬁea BRas{RILOSdy EQ%‘FQ%‘%‘%@WW Hom YR '£‘e'£| d@"rﬂ@%"érs@?w” In
Fig.5. InFig.6 tra frer ox Is P9 sitione y. from eﬁmﬁ g ctrogg% % and box
electromagnets do d r%agﬁe‘f%% cgsq@rﬁﬁ %er 8 "FRREGE ?1%3
door 23 can be filled with any gas or adjusted ny pressure so as to bring its
ambience to the ambience in the apparatus 20 o2box
In Fig. 5, the shapes of the box, apparatus, ttiears, electromagnets and
magnetic bodies as well as pins, holes and groavesot at all limited to those
illustrated, and any shapes can be used as longima#ar functions can be
demonstrated. It is also possible to use magnstsad of the electromagnets 26.
As shown in Figs. 2 to 4, the apparatus showndn3-also allows the box door
to move into the apparatus together with the appardoor to permit the specified
processing, etc., inside the apparatus.
[0066] Fig. 6 shows the relationships of only metgnbodies and electromagnets when
the transfer box is positioned away from the apparan the condition shown in Fig.
5.
In Fig. 6, the transfer box is positioned awaynirthe electromagnets and the
electromagnets do not exert magnetic forces. Orother hand, the transfer box has
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the two magnetic bodies 27 connected by means of the magnet 36 embedded in the box door. Then,
the magnetic bodies 28 provided on the transfer box body are connected to the magnetic bodies 27,
respectively. Furthermore, the magnetic bodies 28 are connected by the magnetic body 29. As a result
of these connections, a circuit of magnetic force in the direction of the arrow is formed by the
respective magnetic bodies as shown in Fig. 6. [0067]Similarly, Fig. 7 shows the relationships of
magnetic bodies and electromagnets when the electromagnets 26 generate magnetic forces after the
transfer box has been connected to the apparatus but the box door is not yet open.  First, when
current is supplietheo tthie glagnelitagpeies23icgenectid biecnemnageitigietcas, enbidds dfimtignetic
forces heading towetdddsr MRgaEtiEeodieg A&t rodieshesnp@ieticdiesi es Agfeioss thedyeagsation

clectromagners i R g e Rl B e s 27
clecttomagnet 262 e STBRREN2Y - aReE L Ay D1 2ot O RarE 0 R i Ao Bikies
27 and electroma@nBRPEHa %@rdﬁéh&tﬁ%&ﬁfﬁﬁﬁo@éé@? BEMeEmRdHY, the rRapadiNecTagpetic
constituted by thebtrdiesfas siwowody Efyabd box door 23 is virtually cut off as the lines of magnetic

forces befpser) the magnafiarRodirg 2 ROMITAGEIRIBASHATRB YYRAKCHOYRA EFRNENL dRcvREeRds,
the attraction for ﬁ&?&W&%?eﬁ?ﬂ@%%ﬁ%Lgr A Sﬁggtggﬂdrgﬁg@@%ﬂ&%ﬂﬁé fERREP I AL By weak

and the magnetic lock bet\geen t ﬁg(g F@ﬂd x door 23 Is released.  As explained
above, when magcr%‘ﬁ@ﬁtﬁ A HPS 8883@[8%! _ll.’tt X 8& 5@%%?We magnetic lock between the
transfer box body and B8RtdobiRrefdseet hilcYReIBEctiomAgnaiealiansasnitor e 9RaGHRECally
locked, and this adleatsdhapostidofurtedetbpelireet of Siagadtie Erheladingnidaprhrdie snoagmatan be
opened and closeg gy gnepyshhadwe hiymast PriRiscler herpgiis AR Meninaasb tRutside

e an exenal o a3 LGN TGS [ Sy e Sl st e s

closed circuit of magnetic force can orme ore a r the openin

prevent leakage & THUGMARNEIRIRIGAE: diEsfIEC Y6 S A adnEHERCamRisY Mibe AMAgRRE SBucture
of the transfer boR8gBEHS YiYed fronethetintafone: AowrelnFtignmdhet rangnetipdragyor éldses in
a manner embedétethido ke apessoly, ohdenteansfts bwdad Pascnditiesigies svhoshanriirstioegphery
comprises a slaniag SR forte SOB¥eHIE EH%FQHJ@H%@QQM%M@&&Q HiedHans{RsfePpEROr
with three tabs 3%&0 r%alnrl]%g tg)e(z Hagrs% }gr\%%tu TPV'd? ofPs'éj thg trf%sfequ 8 X OFror E@éﬁﬁ'% a
disk-shaped trans er¥arge?i_s ptfac_e on or engages \//vﬁH and’is ere_By_r_ea%glneg {)yctﬁese abs 38.
The groove 35 is BRVRSAZHF RS Efib e AR IR RS &EoBsaRRSficantly TR Othen Werox door
has magnetic bodies 39 asi miggoessosdvearbdatidadagretjodBaiasmg snayneiitobedies 28rxteobex
body 25 by the transfembixvwissk 23dsaxplainestibased suniies Srastet Dox bl ntharitabsiesdarget

has been retainegprn.thadahs38 on the transfer box door 23, the transfer target is put in the transfer
box in such a way that Ahe trapsfer db x door %3 er}&a%?s .Wi%h the transfer ogtﬁodﬁ[' 2? havina ¢
positioning pins with resBeeéﬁg'fﬁ% a% A Hered SRR AY &_mw i Irqrga}. &versed
and engaged so th&t PrRoSadaGuRal %%@%@F@f&%&%@@@ﬁr&b@ﬁ%qg{%%t@?
surface 43 insidedlestiamsigndierabddyoR5ioar this timagnetitwlits 4 tamad vinie dlbnwaritie o kralosietob ox
door 23 engage wiEhopgjeetions 44 provided in the transfer box. At the same time, the slanted surface

37 provided around th i g@}ﬂ r i :

gradually approaches %ﬁ@iﬁéeg %%gggé %gafo mgftLh&anter%}i@%g e o%@%ﬁ%gﬁ%ﬁégﬂ to
cause the ransted B 10006 21908 Rce i MPHEAGTeR BRERIAY oLk B AL AN PP TRl dfred
surfaces 37 and #2EEHEEFRER Ols¥eNted-lipmelinuieg IREOHRY ROL HUAERIBD PR S ahshesasbx
door 23 are positidradt infanmagnedc fimicey caagbetforboetiebefarpraiigie thim tpehiagsfiersbux dothe25. At

this time, the linep&f ARt éQersaithssoraneintit arcarienirsideward the magnetic bodies 42

via the magueiic bodies, 3..e0.04 (e, MAONRIGhAdER 42 e Eﬁ%ﬂ?&%&%@%&%%%cﬁ) e

attracted, by means of magnetic force, e magn on the transfer box

causing the transtBoXadBrS9t0Be 88 t6'theSraHifelBEREBEASRM closes in a manner

embedded into the opening of the transfer box aml & disk shape whose entire
periphery comprises a slanted surface 37 not atrticthe top face and bottom face
of the transfer box door, with three tabs 38 fdaireng the transfer target provided
inside the transfer box. For example, a disk-shapaaksfer target is placed on or
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What Is Claimed Is [Claim 1]A coupling system, comprising: a transfer box having a transfer box body
and a transfer box door; and an apparatus having an apparatus body and an apparatus door; said
coupling system having structures wherein: the transfer box has a first sealing structure hermetically
sealable by means of tight coupling of the transfer box body and transfer box door; the apparatus has
a second sealing structure hermetically sealable by means of tight coupling of the apparatus body and
apparatus door; the transfer box and apparatus have a third sealing structure hermetically sealable
by means of tight coupling of both; and only when the transfer box and apparatus are tightly coupled,
one undivided coapliagehaitiveans fisrthetchyrratioatly by thestigb3daligpetradars, wheided oreans

for cleaning the cgigprg:abasibeIce previdednshad g tiepsfer box door is separated from the transfer

box and taken into the ?RE%FQH&e %@5&”&8&9}%91 eslel %@%@&%@rﬁbéﬁ&&%ﬁﬂ in such
a way thgiorgg ouplln ber [;as acle n|n |nt ke ho ust and a vagg that

controls pressure in th II‘RBSI‘ ﬁ/eéo %c %gﬁﬁ Wﬁ' S%OR{JI dnRd
coupling chambe?ﬁ@?&ﬂﬂ%@@%ﬁﬁr@%@&é‘ﬁ%@cordlng to Clalm 2, having an exhaust hole
connected to After the transfer target has been retained ontabe 38 on the transfer box

door 23, the transfer target is put in the trankter in such a way that the transfer box
door 23 engages with the transfer box body 25 lgapasitioning pins with respect to
the apparatus. Here, the transfer box door showgn8 is reversed and engaged so
that the slanted surface 37 of the transfer box @8acorresponds to a slanted surface
43 inside the transfer box body 25. At this timafotts 41 provided around the
transfer box door 23 engage with projections 44viplexd in the transfer box. At the
same time, the slanted surface 37 provided arouadransfer box door in a manner
corresponding to the slanted surface 43 gradug@praaches the slanted surface 43
forming the interior surface of the transfer boxdao cause the transfer box door to
engage with the transfer box body, while at theestime the slanted surfaces 37 and
43 contact each other.

Furthermore, the magnetic bodies 39 on the tratshe door 23 are positioned
in a manner facing magnetic bodies 42 providechenttansfer box body 25. At this
time, the lines of magnetic forces of the magnéta oriented toward the magnetic
bodies 42 via the magnetic bodies 39, so that tagnetic bodies 42 on the transfer
box body 25 side are attracted, by means of magf@te, to the magnetic bodies 39
on the transfer box door side, causing the transberdoor 23 to be secured to the
transfer box body 25.
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an exhaust apparatus or vacuum generator so that pressure in the coupling chamber can be made
negative to the outside when the transfer box and apparatus are coupled. [Claim 4]A coupling system
according to any one of Claims 1 to 3, adopting: the transfer box that has V-shaped grooves extending
in three different directions on an exterior surface of the transfer box door, positioning pins on the
transfer box body around the transfer box door when the transfer box door is closed on the transfer
box body, and a slanted surface around the transfer box door; and the apparatus door and apparatus
body having structures to engage with the V-shaped grooves, positioning pins and slanted surface,
respectively. [Claim 5]A transfer box havivigreasesliBiesmeturs hermetically sealable by means of tight
coupling of a transfer box body and a transfer box door; said transfer box provided with V- shaped

\ ding i d|f dj i xteri face.of th fer b
posttionig L O the ASRURI o0 oA e AR, MRS ek BB B0 i

closed on the transtERISHR JeRly dae: éﬁﬁﬁ@@ﬁﬁ@&%@%ﬂ&%ﬂﬂgmmx%ﬁm anparies

facing a slanted surfiw®;provided in the transfer box body.

said coupling system having structures wherein:

the transfer box has a first sealing structurene¢ically sealable by means of
tight coupling of the transfer box body and transfex door;
the apparatus has a second sealing structure heaityesealable by means of tight
coupling of the apparatus body and apparatus door;

the transfer box and apparatus have a third gpatructure hermetically
sealable by means of tight coupling of both; and

only when the transfer box and apparatus arelyigidupled, one undivided
coupling chamber is formed hermetically by the dhsealing structure, where a
means for cleaning the coupling chamber is provided the transfer box door is
separated from the transfer box and taken int@apiparatus.

[Claim 2] A coupling system according to Claim structured in such a way that the
coupling chamber has a cleaning gas intake holesahdust hole and a valve that
controls pressure in the coupling chamber is dyeminnected to one or more of
these holes and coupling chamber.

[Claim 3] A coupling system according to Claimhaving an exhaust hole connected to
an exhaust apparatus or vacuum generator so #sgyye in the coupling chamber
can be made negative to the outside when the @am&fx and apparatus are
coupled.

[Claim 4] A coupling system according to any ofm€taims 1 to 3, adopting:
the transfer box that has V-shaped grooves extgndirthree different directions
on an exterior surface of the transfer box doosjtmming pins on the transfer box
body around the transfer box door when the transéer door is closed on the
transfer box body, and a slanted surface arounttahsfer box door; and
the apparatus door and apparatus body having stescto engage with the V-
shaped grooves, positioning pins and slanted sirfaspectively.

[Claim 5] A transfer box having a sealing struethermetically sealable by means of tight
coupling of a transfer box body and a transfer thoar;
said transfer box provided with V-shaped groovetermding in three different
directions on an exterior surface of the transf@x toor; positioning pins on the
transfer box body around the transfer box door whertransfer box door is closed
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on the transfer box body; and a slanted surfacenarthe transfer box door in a
manner facing a slanted surface provided in thestest box body.
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