1 DESCRIPTION CARRYING SYSTEM, SUBSTRATE TREATING DEVICE, AND CARRYING
METHOD 5 Technical Field [0001] The present invention relates to a carrying system relating to a
product in a manufacturing facility, a substrate treating device and a carrying method, and more
particularly, realizes a carrying 10 mode which can bé used together with a conventional carrying
system used in the production facility while enaﬁ' % ving and improvement of ease of
maintenance. Background Art [0002] Conventi nl%% ying system which carries a product (work)
is built in various 15 manufacturing facilities. For example, in a facility where a work in a substrate
form, such as a wafer or a liquid crystal panel, is manufactured, a system which can carry the works

by a single work or by cassetieRRY INESSPE TR SIEBSPRITE thiReAs1sisatasertin, for example,

Unexamined Japanese Patent Application KOKAI Publication No. H6-16206, Unexamined Japanese
Patent Application KOKAI Publication NoARUDC ARXBING; WiieHa0Tined Japanese Patent Application 20
KOKAI Publication No. 2003-282669, Unexamined Japanese PatentApplication KOKAI Publication
No. 2001-189366, and Unexamined Japanese Patent Application KOKAI Publication No. 2003-86668.
Disclosure of Invention Problem to be Solved by the Invention 25 [0003] FIG 18 shows an example of
the specific structure of a conventional and genm system in a wafer manufacturing facility.
In the facility, Er(%%tﬁwent devices are installed and 2

The present invention relates to a carrying system relating to a product in a manufacturing
facility, a substrate treating device and a carrying method, and more particularly, realizes a carrying
10 mode which can be used together with a conventional carrying system used in the production
facility while enabling space-saving and improvement of ease of maintenance.
Background Art
[0002]
Conventionally, a carrying system which carries a product (work) is built in various
15 manufacturing facilities. For example, in a facility where a work in a substrate form, such as a
wafer or a liquid crystal panel, is manufactured, a system which can carry the works by a single
work or by cassettes is present. A system of this type is disclosed in, for example, Unexamined
Japanese Patent Application KOKAI Publication No. H6-16206, Unexamined Japanese Patent
Application KOKAI Publication No. 2002-237512, Unexamined Japanese Patent Application
20 KOKAI Publication No. 2003-282669, Unexamined Japanese Patent Application KOKAI
Publication No. 2001-189366, and Unexamined Japanese Patent Application KOKAI Publication
No. 2003-86668.
Disclosure of Invention
Problem to be Solved by the Invention
25 [0003]
FIG 18 shows an example of the specific structure of a conventional and general carrying

system in a wafer manufacturing facility. In the facility, treatment devices are installed and



disposed for each process (manufacturing process, measurement process, inspection process,
storing process, and the like) necessary for a wafer. A loading table (load port corresponds to this) on
which a sealed container (called FOUP) is put is provided at the front of each treatment device. A
overhead-type carrying system is provided above each loading table, or a flooring carrying 5 system

comprising an automatic carrying vehicle.(AGV: Automated Guided Vehicle) provided at the front of
cach Ioacing (I BCOLR TROU AP AT EEE QR RIS RSMVEVRA ) e Berhead-ype
carrying syste \% loading t ﬁﬁgﬁl GRlries the
FOUP contain%%?IIi végf%éé%téwi%@ﬁg%%gg%gt blé.ggégé%sg%!%ﬁ%zgﬁ%ﬁltgof em@gﬁggﬁgé Ll

wide-variety-ofypragici Seifleg atmbaniityd rEoeP i ey BrisRcaROSe dhehshnaienwalensriiRg, device
of a circulative carrying path type or the like in addition to the foregoing carrying systems. [0005] The

circulation type osa¢ryend systamyhasataanyprgyidedhbaid eoivioaieaabi! dhe floadggadhdable.
Accordingly, areas of the loading table and the carrying path in the floor of the facility increase, and

the flooParea eysthia ¢auifitisiig poaucautsttantivglyehivled A G\ draiomared hrairdesl dhleicks peavdled phairs the
treatment device from the front side thereof, a distance to the treatment device is far because the
loading table m&mmﬁ%@ﬂ&’é@?@betwwn the person and the treatment device, so that
it is difficult to out a treatment. 20 [0006] Further, a structure such that the carrying path is
present ahead 0of the loading table, and differences in carrying units (carrying numbers) and shapes of

objects (containers) ig PS{?@EQ&%A&&E%‘P&@&H@%@Q g%%e%%&ﬂﬂ%e%%ﬁlg@%%ﬁ%ﬁ%@%@

Therefore, the circulation type carrying system may have a difficulty in transferring an object fo be
carried with thg,genasalyrihsesh@naamyentinpalysh aadih esa R Fovemmntdiearpdsarrying

system which uses an FOUP. [0007] The present invention has been made in view of the foregoing
circunstanceshahddinistale3 Because of increment of demands for
wide-variety-of-products-in-small-quantity, recently, there is proposed a single wafer carrying
device of a circulative carrying path type or the like in addition to the foregoing carrying systems.
[0005]
The circulation type carrying system has a carrying path laid down ahead of the loading
15 table. Accordingly, areas of the loading table and the carrying path in the floor of the facility
increase, and the floor area of the facility is not used effectively. When a person in charge checks
and repairs the treatment device from the front side thereof, a distance to the treatment device is far
because the loading table and the carrying path are present between the person and the treatment
device, so that it is difficult to carry out a treatment.
20 [0006]

Further, a structure such that the carrying path is present ahead of the loading table, and
differences in carrying units (carrying numbers) and shapes of objects (containers) to be carried
limit the layout and access distance of the carrying system. Therefore, the circulation type
carrying system may have a difficulty in transferring an object to be carried with the generally-used

25 conventional overhead-type carrying system and flooring carrying system which uses an FOUP.
[0007]

The present invention has been made in view of the foregoing circumstances, and it is an



object of the invention to provide a carrying system having a small occupation area, a substrate
treating device, and a carrying method. It is another object of the invention to provide a carrying
system, a substrate treating device, and a carrying method which enable communization of an area
where a loading table occupies and 5 an area where & carrying path is laid down. Further, it is the

other object of the invention to provide.a carrying system, a substrate treating device, and a carrying
methoctwhich SHEL o A SRR BRIV G DN SV ORI BRI 5 BRI BT art down
is changed. M&%ﬁ%ﬁéé@ﬂﬂ@a@ﬁrﬁﬁ%ﬂ%@oéo [0008] To achieve the object, a carrying system of the

first invention comprises a carrying’p where carrying objects are successively carried single
carrying object by sipglgneaeninR@BiR iAvcRidhabFRsIBY QRIARES PRI ahsaHiine @R asiteand a
loading table having one or a plurality of loading regions in a loading surface on which the carrying
object can be ipdded;rang mdderivhitiechibasyimyriativmsoiaiol ot vielmw ibwdiloaaigpstifgsandf the
loading table in such a manner as to run across a space region where a floor-occupying portion of the
loading Yable isnpwojerherd iranyingipath dikadtownand the carrying system further comprises a moving
unit which moves a carrying object, which is carried through the carrying path and passes through the
space region, to thaﬁg&%@mgﬁ thirrther ahisthe baiRyRECBfERP YIRS HBYiRteHSTR: 285B19] According to

the first invent{gn 'th% carrying%)ath is laid Olét qgl?lw the Ioatgn%gisurface in sychar anner as to run
across the spa&aé1 r§g|8‘H°8f%ﬁe § |rr11§ltréeoqlé). erefore. theso cdﬁfﬁ{@m}%&l nof the ﬁ)%l%clﬁg table and

the laid-out regjg&eqfléQM Ingl R %%Ra&%g%égereby realizing space saving. The carrying path

is not located ahead of the |6ading table, and this Tacilitates 25 accessing to the loading table from the
device front face in inspecting and repairingsahéifor bRl Piedlayout is reduced, and the affinity and
compatibility with the other carrying systems are improved. Further, because there is the moving unit
which mioves @@@&arrying object passing 4

To achieve the object, a carrying system of the first invention comprises a carrying path
where carrying objects are successively carried single carrying object by single carrying object or
plural carrying objects by plural carrying objects, and a loading table having one or a plurality of
loading regions in a loading surface on which the carrying object can be loaded, and wherein the

15 carrying path is laid out below the loading surface of the loading table in such a manner as to run
across a space region where a floor-occupying portion of the loading table is projected in a vertical
direction; and the carrying system further comprises a moving unit which moves a carrying object,
which is carried through the carrying path and passes through the space region, to that position
where another carrying object does not interfere.

20 [0009]

According to the first invention, the carrying path is laid out below the loading surface in
such a manner as to run across the space region of the loading table. Therefore, the occupying
region of the loading table and the laid-out region of the carrying path are shared, thereby realizing
space saving. The carrying path is not located ahead of the loading table, and this facilitates

25 accessing to the loading table from the device front face in inspecting and repairing. The
limitation of a layout is reduced, and the affinity and compatibility with the other carrying systems

are improved.  Further, because there is the moving unit which moves one carrying object passing



through the space region of the loading table to that position where no interference with another
carrying object occurs, the carried carrying object can be moved for a processor the like without any
problem with carrying, so that the carrying object in carrying can be moved smoothly for various
processes. 5 [0010] According to a carrying system ofithe second invention, the carrying path can

carry the carrying gbjects in a comhined upit of carrying of a unit of singular carrying and a unit of
iural carmying RS THG REP L IC S P e o eSS ARG object by
a moving length ir ancew e .Size.. | j ' . ccording
to the second%%%%%%%ﬁe (:arr);/vihr%;;C %lgth ca ?%?%}%g%qagrﬁ%ﬂ%égg?ggt@%ﬁ% (gt}l?g{é(l%%%g%&é%rl%ular
carrying and theyidbREPHERLER/IYING aomkingehiag SHRE e BRWNRIKRE sMXES the carrying
object by a moving length according to a contour size relating to a unit of plural carryings, so that the
carrying objectarzan freceseied in free carrying modes without a limitation of a unit of carrying, and it is
possible to flexibly cope with a change in a production plan or the like to 15 cagy the carrying object
[0011] A carrylAgl8Ystem of the third invention farther comprises a pallet which is carried through the
carrying path, and wherein the carrying object is loaded on the pallet and carried through the carrying

path, and the pallet ASOHIBS{R? HHMERSHVER AHESFRAG G Ui thesapungBratssphere 20 in the

cover from a surroundijng atmos re.,According.to the third.invention, the carrying opject.is loaded on
et f R S SRR ShERHS Secmons

the pallet .Withct?wlglélgx?etl ahd &8 quga}eéo i8 . .
of the entire cgg}}g;ﬂ%s,%ﬁﬁh{%‘?ﬁ&%%?fdpﬂ%&Saﬁ%ﬁfmﬁﬂ&%ﬂﬁ&%m&gﬁé%ﬁﬁﬁﬁgttﬁo%%rylng path

can be ensured pallet by pallet without any influence of dusts from the carrying p 5[0012] A
carrying systefiRfdRfaM itaivrRRHENWRKh eseINRSe R ERVEHRQTYp MAICA-EAYRIS a moving range

by the moving unit, and the carrying path. 5

10 According to the second invention, the carrying path can carry the carrying objects with the
unit of singular carrying and the unit of plural carrying combined together, and the moving unit
moves the carrying object by a moving length according to a contour size relating to a unit of plural
carryings, so that the carrying objects can be carried in free carrying modes without a limitation of a
unit of carrying, and it is possible to flexibly cope with a change in a production plan or the like to

15 carry the carrying object.
[0011]

A carrying system of the third invention further comprises a pallet which is carried through
the carrying path, and wherein the carrying object is loaded on the pallet and carried through the
carrying path, and the pallet has a cover which covers the carrying object to separate an atmosphere

20 in the cover from a surrounding atmosphere.

According to the third invention, the carrying object is loaded on the pallet with the cover
and carried, so that a structure and a power usage for ensuring the cleanness of the entire carrying
path becomes unnecessary, and the cleanness with respect to the carrying path can be ensured pallet
by pallet without any influence of dusts from the carrying path itself.

25 [0012]
A carrying system of the fourth invention further comprises a cover body which covers a

moving range by the moving unit, and the carrying path.



According to the fourth invention, there is the cover body which covers the moving range by the
moving unit, and the carrying path, a range where the carrying object moves is separated from a
surrounding atmosphere, thereby maintaining the atmosphere in the cover body clean. To maintain
the clean atmosphere, it is preferable that the interior Space of the cover body should be 5

depressurized, a predetermine S, such as a clean air or an inert should be supplied in the
cover body. combnatt G TG e DR BT A i S DI S RO IR g ke
aninertgas s i , : 3 I I V. f ifthel tion,
the carrying pﬁ#@%ﬁ%’?ﬁﬁélgﬁﬁéﬁgﬁb @g@%%%%@%%@%ﬁﬁ%%@ﬁﬁe
carrying path igfRiR@Ho BuADsARA RERBRRRITRARICAIY IRARPIRRL INICEYIRB LR B Cirgylated, thereby
realizing a carrying mode which copes with various layouts where various treating devices are laid out
[0014] 15 Acaasiing thealearryingsysteinisqidfeeabixthainieintivior spacepé tiagoiefbodhaddnldbdeast one
loading region in the loading surface of the loading table, and the carrying system thither comprises a
closing body whitestuiredioguetetcopaedizgs. Aubordintsan dnersixtreihgessiond thesemdindig teeformed in at
least one loading region, and there is a closing body which closes the opening, so that when the
opening is cloS8 ,rmeﬁe@%%h?éﬁ?éfpﬂn@&g#@uéwmgd@@ PR BRI STPEE ke a

conventional I@gdin table %nlollldvl\;hen thia 8Pgtging is opened, it is utilized as a path where the carrying

object carried F‘oall}g e%aséa?rymﬁ ?)a iS'Caied through, and the carrying object can be handled

freely in a cha[@(ﬁtglristic carrying mode where the region of the loading table and the region of the
carrying path are in common. 25 [0015] According to a carrying system of the seventh invention, the

closing body is formeghifimeaoxlieinbape:napae hakem:ace is-eaepag pand loarearying system
further comprises a closing 6
10 annular shape.

According to the fifth invention, because the carrying path is formed in an annular shape, the
carrying object in carrying can be circulated, thereby realizing a carrying mode which copes with
various layouts where various treating devices are laid out.

[0014]

15 According to a carrying system of the sixth invention, an opening is formed in at least one
loading region in the loading surface of the loading table, and the carrying system further comprises
a closing body which can close the opening.

According to the sixth invention, the opening is formed in at least one loading region, and

there is a closing body which closes the opening, so that when the opening is closed, a sealed

20 container like a FOUP can be loaded on the loading surface like a conventional loading table, and
when the opening is opened, it is utilized as a path where the carrying object carried through the
carrying path is carried through, and the carrying object can be handled freely in a characteristic
carrying mode where the region of the loading table and the region of the carrying path are in
common.

25 [0015]

According to a carrying system of the seventh invention, the closing body is formed in a

box-like shape whose bottom face is opened, and the carrying system further comprises a closing



body moving unit for moving the closing body within a range from a position where the opening is
closed by a top plate of the box-like closing body to a position where the closing body protrudes
upward the loading surface. According to the seventh invention, the closing body is formed in a
box-like shape whose 5 bottom face is opened, and istshifted from a state where the top plate of the

closing body closes the opening to.a state where the t late protrudes.upward the loading.surface,
o hat & conT B TRUTS W ST BATAATALE B Up HMLEL R e ORIy T PSS state
when the top | mat | ' ' FOUP or
the ke, andl i A A

temporarily dispasgeiatis.dfidianser position with a device can be ensured, thereby further effectively
utilizing the space region of the loading table. [0016] A carrying system of the eighth invention further

comprises a storage\baxdiviaichiesseveiaiimvaitioal hacipiig: bbjsdiddleréin aibes-hkdkhubendiosthe closing

body can retain the storage box 15 thereinside, and the carrying system further comprises a unit which
moves the stobatienb@sefiorncactpadis Hufiod fthe owdmghewrfacenmlsigsi honkyingdodyelstordlige box is

retained in the closin%body which is so positioned as to protrude upward the loading surface of the

loading table. f0OAIPE REHHENGNS trd @GRS RIRAEEHURNE B diE InediRtsdis bR Hagereipsk!&forage box
which 20 tem ily retains lyrality of carrying objects therejnside, and in a state, where the
Flosing Doy BIATURE LB IR AAAOME e SHEAS S AR GbAg TeStorage bos
in the Clos'ngtﬁga}ﬂsﬁﬁ%%@ﬁém}{@ﬁgoﬁ&ﬁﬁ%%hﬁa&ﬂ%@@ﬁd%&%%@%@&%@%t apargitrary

position in the vertica ction with respect to the loading surface, and the carrying object can be

temporarily logaigtdicaiandpaye WHeH AWRARE RN BHENG theirtatagahporihl GRpodIhaPject 25

can be handled in various modes, and a flexible carrying mode can be realized. Moreover, as the
storagedox istraskepaspivardithadtvadion be ciaced thastsrfatlibefatiyihgualiyect trtipadiegting device
which performs a treatment on the carrying object can be performed in various forms with 7
of the loading table.
[0016]
A carrying system of the eighth invention further comprises a storage box which can retain
plural carrying objects thereinside, and wherein the closing body can retain the storage box
15 thereinside, and the carrying system further comprises a unit which moves the storage box from a
space below the loading surface in such a way that the storage box is retained in the closing body
which is so positioned as to protrude upward the loading surface of the loading table.
[0017]
According to the eight invention, the box-like closing body houses the storage box which
20 temporarily retains the plurality of carrying objects thereinside, and in a state where the closing
body protrudes upward the loading surface, the unit for appropriately moving the storage box in the
closing body is additionally provided, so that the storage box can be located at an arbitrary position
in the vertical direction with respect to the loading surface, and the carrying object can be
temporarily located at a stand-by or retract position by utilizing the storage box, the carrying object
25 can be handled in various modes, and a flexible carrying mode can be realized. Moreover, as the

storage box is moved upward the loading surface, transfer of the carrying object with a treating

device which performs a treatment on the carrying object can be performed in various forms with



the storage box being in present therebetween. Note that according to the eighth invention, the
storage box is moved single storage box by single storage box, the positioning of the storage box
subjected to movement can be accurate, and it is suitable for a case where transfer of the carrying
object retained in the storage box is performed by a robot or the like. 5 [0018] A carrying system of the

inth i tion, furth ' t hich tain plural ' bjects t inside,
anctwhorein (1 SIS ER0Y R Sk SISl R R K 8 TR By o fother

comprises a ugj ich r I . Qf- [ by the
closing body rﬁ%%??%ﬁ%{t eﬁg&%%%gﬁg%%&){ﬁ%@f%] %%3%%%@&?%%%%@?& S%%gal%c]]%%cording to
the ninth inventigRetitosiRfRaRRLISd altained indhe baxdikesspsifoperadig shestarga box
retained in the closing body is moved together with the closing body Therefore, the carrying object
can be tempoxatityt paditedrie haitargiabok byparfsetkadiypostimorlye likeutilizing the storage box. When
the storage box is moved upwardly, transfer of the carrying object with a treating device which
performs a treBlPh&ht on the carrying object can be carried out freely Note that in the ninth invention,

the closing body one size larger than the storage box is moved together, so that there may be a
limitation for using ot FREYAISS B E ARG SRS EHIsK CHBPE R HrrgerEhEMR b kiBring both

ones can be in common, thereby reducing the cost.and the. 20 space therefor. [0020] A carrying
cystem of the RITHOBH R e oSS B A R LR RINeR B A HEE N g object in

such a way thaf lo6 G YRhRIRFIHDQURMIR AL RAFIHAR NRGG G, IINHSIRNGS QAW T Brlle moving

unit is retained in the storage box wheh the storage box is retained in the 25 closing body which is so

positioned as (@RISR MRMALLIRMIORAINEy S AGH0hi Inadindiahifen Arcasdingsi the tenth
invention, there is the transport unit which transports the carrying object moved to that position where
no interterencecaaedia thettiessiobade box moved upwardly, and 8

[0019]

According to the ninth invention, the storage box is retained in the box-like closing body,
and the storage box retained in the closing body is moved together with the closing body.
Therefore, the carrying object can be temporarily positioned at a stand-by or retract position by

15 utilizing the storage box. When the storage box is moved upwardly, transfer of the carrying object
with a treating device which performs a treatment on the carrying object can be carried out freely.
Note that in the ninth invention, the closing body one size larger than the storage box is moved
together, so that there may be a limitation for using of the closing body and the storage box, but a
driving mechanism for moving both ones can be in common, thereby reducing the cost and the

20 space therefor.
[0020]

A carrying system of the tenth invention further comprises a transport unit which transports a
carrying object in such a way that the carrying object moved to that position where no interference
occurs by the moving unit is retained in the storage box when the storage box is retained in the

25 closing body which is so positioned as to protrude upward the loading surface of the loading table.

According to the tenth invention, there is the transport unit which transports the carrying

object moved to that position where no interference occurs to the storage box moved upwardly, and



putting the carrying object in the storage box, so that the carrying object retracted from the carrying
path can be smoothly moved in the storage box, transfer of the carrying object between the carrying
path and the storage box becomes possible, and it is possible to cope with various carrying situations
flexibly. 5 [0021] A carrying system of the eleventh invention further comprises a unit which moves a

' bject d to that pasiti h interf by th | it to a height of
the loadling sUMAGE BF (HEIANGTABIE Herces o i AR SHEEHEES SHAr i

moves the cargyip g%g %&05&9}?859&% ﬁ@%&&?g%‘& Whets 5&1@&% %g%‘g%%@qﬁga@g?ﬁéggj r?;ég?

loading surface of the loadingtable, the carrying object can be directly'm to the

and transfer opihearRRR/iREAPIRE HAithas FeatHMY SRVIGEPARISR RO M3 AFRAIRERLN the carrying

object is directly carried out, thereby realizing an effective treatment of the carrying object. [0022] 15
According to thienaduiyiigyislsstem of the twelfth invention, the moving unit has a unit which moves a
carrying object carried through the carrying path obliquely upward a carrying direction. [0023]
Accordihg to tH®2Melfth invention, the carrying object carried through the carrying path located below
the loading surface is moved obliquely upward, the carrying object can be retracted 20 from the

retracted from the cAFHREBANHHIDE threHEMe CaHYIGTFBRG FFRS AR 24AYIBY moving
the carrying object along, the carryin th, the cafrying object can be smoothl oved and stopped
e DA R B R SRS R o e

with no resistané%dt A neris Calse f’/rcarry mpor gra y Scelerate the

moved carryinga(amggmg SR itd@v B standpoint of moving the carrying object without causing
the carrying object to fall down. 25 [0024] A carrying system of the thirteenth invention further

comprises a unit whigh JRRRSARe asoansing:imeinee suiiaamithic: RV heramaligdownstream

side of a carrying direction being 9
10 moved to that position where no interference occurs to the height of the loading surface of the

loading table, the carrying object can be directly moved to the loading surface, and transfer of the
carrying object with a treating device which performs a treatment on the carrying object is directly
carried out, thereby realizing an effective treatment of the carrying object.
[0022]
15 According to the carrying system of the twelfth invention, the moving unit has a unit which
moves a carrying object carried through the carrying path obliquely upward a carrying direction.
[0023]
According to the twelfth invention, the carrying object carried through the carrying path
located below the loading surface is moved obliquely upward, the carrying object can be retracted
20 from the retracted from the carrying path without terminating carrying through the carrying path,
and, by moving the carrying object along the carrying path, the carrying object can be smoothly
moved and stopped with no resistance to an inertia caused by carrying.  Note that it is important to
gradually decelerate the moved carrying object and stop it from the standpoint of moving the
carrying object without causing the carrying object to fall down.
25 [0024]
A carrying system of the thirteenth invention further comprises a unit which forms an

ascending inclined surface with a portion thereof at a downstream side of a carrying direction being



as an upper end so that a carrying object carried through the carrying path travels on, and wherein the
moving unit is structured in such a manner as to move the carrying object having traveled on the
ascending inclined surface. [0025] 5 According to the thirteenth invention, the ascending inclined
surface is formed with respect to the carrying path laiél out below the loading surface, the carrying

bject havi inertia in th ing directi th ing inclined surface. Th
corrying objCEHAUIRE 38 A A CBRT N TR A LB B 6 Tho DEQIBBRhner o

interference o i ;H%%ﬁiﬂﬂmﬂﬁ@ﬁﬁtsm}%m&?% @%e%%%ﬁ&?g%g@gggagé&on without

a complex 10 sm. Note that it Is Important that the ascending Tncline ce Is formed with
respect to theygaiipdimatlinasaessance with arriving of the carrying object to be picked up, has an
angle which suppresses the upward acceleration when the carrying object travels thereon so as not to
cause the carfgypbject to be damaged, and has a length and a deceleration mechanism so that the
carrying object having traveled thereon can be stopped at a predetermined deceleration. 15 [0026] A

carryingpsystem of thecfading &ritte thiviepnib infigntiney, bonaspeisirganditiedisivairdpaned vodtrginerobject
moved to that position where no interference occurs obliquely downward a carrying direction of the
carrying path &né963aHE fah &t rhBelosides GAdiRg LERGEE SATRITH 029 B A BB IARE TolRe
fourteenth inventian H]e carryin ob{ect ocateddat tha]:“PCQSiti n wh%e no interﬂ;ere ce occurs is
moved obliquecﬂ}%%l\%/nl\f\?ﬁ?lal}%%ngg?’r i(ﬁlb FECToN ant oad%'éP B the gacﬂr)rf}]r]%lgg Opéﬁ%t I ‘flsn%ossible to
return the carnying ohigel 0. lg AR RIRGRAIRMIR AN CAYSIRG ARIRHRIANE Wil AROSETcarrying

object carried through the carrying path. It Is important that the carrying object is accelerated within a

predeterminediacaaigralippaviicingnge AoiGaYSa Ibe HaIRiAGRRIBS!A WilelamAgRG while
recognizing a vacant portion of the carrying path, and loaded on a vacant portion of the carrying path
in synahironizatiechauitintheNogr dyiniy is pegatal@ @28{ht @scending inclined surface is formed with respect to

the carrying path in accordance with arriving of the carrying object to be picked up, has an angle

which suppresses the upward acceleration when the carrying object travels thereon so as not to

cause the carrying object to be damaged, and has a length and a deceleration mechanism so that the

carrying object having traveled thereon can be stopped at a predetermined deceleration.

15 [0026]

A carrying system of the fourteenth invention further comprises a unit which moves a
carrying object moved to that position where no interference occurs obliquely downward a carrying
direction of the carrying path and loading the carrying object on the carrying path.

[0027]

20 According to the fourteenth invention, the carrying object located at that position where no
interference occurs is moved obliquely downward the carrying direction and loaded on the carrying
path, it is possible to return the carrying object to the carrying path without causing an interference
with another carrying object carried through the carrying path. It is important that the carrying
object is accelerated within a predetermined acceleration which does not cause the carrying object

25 to be damaged while recognizing a vacant portion of the carrying path, and loaded on a vacant

portion of the carrying path in synchronization with the carrying speed.

[0028]



A carrying system of the fifteenth invention further comprises a unit which forms a descending inclined
surface with a portion thereof at a downstream side of the carrying direction being as a lower end so
that a carrying object located at that position where no interference occurs is slid down to the carrying
path. 5 [0029] According to the fifteenth invention, thel@dlescending inclined surface having a height

Gesconding mcined SHALE SoRHA 6 LG BRI AT QB DR Wined surface
and avtomaticaliydeiiinAdnAS, AN PRt mRArAR Akl esgeRARg Mo tiedidt surtace is

formed in accordance With arriving of a vacant portion of the carrying pa le “recognizing the

vacant portionpapdhah ieviHadenss Mﬁ@iﬁg‘@ﬂﬁ@f IeRkIREHRRIRRIRAGHIS B SnibrfSsRaRIsm which
accelerates the carrying object until the speed thereof matches with the carrying speed of the carrying

path within a psetiétieminatcaanglagatitn which does not cause the carrying object to be damaged,
and has an angle which suppresses the upward acceleration when the sliding 15 carrying object
travels én the E88ling path in such a way that the carrying object is not damaged. [0030] A substrate
treating device of the sixteenth invention comprises: a treating_ unit which performs a treatment on a
substrate; a casing (WHieiiBgiRie fiflertuimentivn D e ssauiivsiciapfeuitinc hndngia beigky at one side

face of the casin%faand has a Ioadinl%surfafctﬁ and.wherein an o enig%zo throug{p V\{hiCh a substrate
asa predeterrﬁ‘fﬁe I%%E%c e(:cgﬁryﬁnéss |sa?89meé%%%qgaé‘?n%n§u f4Ce of Sardfo d?ﬁgl?%?%%\ccording

to the SiXtee”%é@i\é?é%ﬂ&ﬂlg%ﬁﬁ@d%‘?@é}gotﬁ{é?mm §f‘?’ fHAGR e TEQUNERS IRTARYCaN pass is

formed in the loading table disposed on one side face e casing of the treating unit, a transport

path for the supsifaitneaNEIaABAN RAHS/EB e/ RRANT, RRAVpISAPROERI BRI GAP MBI various

carrying modes. [0031] A substrate treating device of the seventeenth invention f irther comprises: a
carryingpath %drface is formed in accordance with arriving of a vacant portion of the carrying path while

recognizing the vacant portion so that no interference with another carrying object occurs, has a
mechanism which accelerates the carrying object until the speed thereof matches with the carrying
speed of the carrying path within a predetermined acceleration which does not cause the carrying
object to be damaged, and has an angle which suppresses the upward acceleration when the sliding

15 carrying object travels on the carrying path in such a way that the carrying object is not damaged.
[0030]

A substrate treating device of the sixteenth invention comprises: a treating unit which
performs a treatment on a substrate; a casing which covers the treating unit; and a loading table
which is disposed at one side face of the casing, and has a loading surface, and wherein an opening

20 through which a substrate as a predetermined object can pass is formed in said loading surface of
said loading table.

According to the sixteenth invention, as the opening through which a substrate as a
treatment target can pass is formed in the loading table disposed on one side face of the casing of
the treating unit, a transport path for the substrate can be ensured through the opening, and it is

25 possible to cope with various carrying modes.
[0031]

A substrate treating device of the seventeenth invention further comprises: a carrying path



located below the loading surface of the loading table in a space region where a floor occupying
portion of the loading table is projected in a vertical direction; and a moving unit which moves one
substrate, which is carried through the carrying path and passes through the space region, to a
position where the one substrate does not interfere with another substrate. 5 According to the

teenth i tign, th i h is laid ' h .ast th h th
Fogion of the ASTUPEABIS S GRULE PERAHTA 1 OGSl OERELE S BTG AP, substrate
S0 as oL 0 injeele D ANAHDRHESHAEAIF HARUPIR A0 DBASASIEE JIRTHDS 3V pat. 50
transporti S

( a
that temporal fetraction an g of the substrate can be performed smoothly to perform a

treatment on thggHRStAlenR Qeeatied ] BdCA3dhs\sartainghioaaeatipne 9&%@%@&,&@% eighteenth

invention which successively carries carrying objects through a carrying path disposed below a
loading surfacpositianl ohdia thd¢@bbtssibsaatspacente girrfanheitt andtbarsobaraying portion of said loading
table is projected in a vertical direction: one carrying object, which is carried through the carrying path
and passes through/beortiBig seibe sevgiteenis imoneenttheapozitopahideidibid ornecbamyimsiobject does
not interfere with another carrying object; and another carryin% object is carried in such a way that

another carryiRgFobjerehdassueesaon el thelsingiadgiampass PermdeghissRtisebention, one

i ' e car irslgoggtgect does not interfere
0 pa

carrying objec%at!o be.carried s tlrrnoved to a pots}Pon where tBhe one ¢ K L
with another c rr)I/ll%Vgljn §t())1%ecstl,l AT GRS 9" galgrrﬁiﬂvé o%}%cf’rigucéus iglde] ﬁﬁe{ﬁag %(E)ace

region and cargigly@GATINARRIRRLITL FROVING SR PG ARIAN AYIAREGIRGIRRY peaizing carrying
modes which can cope with various production situations. [0033] According to a carrying method of
the nineteenthyiNeRtg SmihEAD YRRl CaRias A AIBIRGADIRESRIAgle carrying object by single

carrying object, plural carrying objects by plural carrying objects, or in a combined unit of both carrying
units. AccordifigoB2lthe nineteenth invention, carrying becomes possible in various carrying units, a 12
According to a carrying method of the eighteenth invention which successively carries
carrying objects through a carrying path disposed below a loading surface of a loading table in a
space region where a floor occupying portion of said loading table is projected in a vertical
direction: one carrying object, which is carried through the carrying path and passes through the
15 space region, is moved to a position where the one carrying object does not interfere with another
carrying object; and another carrying object is carried in such a way that another carrying object
passes through the space region.
According to the eighteenth invention, one carrying object to be carried is moved to a
position where the one carrying object does not interfere with another carrying object, and another
20 carrying object is caused to pass through the space region and carried, an carrying object in carrying
can be arbitrary extracted, thereby realizing carrying modes which can cope with various
production situations.
[0033]
According to a carrying method of the nineteenth invention, the carrying path carries
25 carrying objects single carrying object by single carrying object, plural carrying objects by plural
carrying objects, or in a combined unit of both carrying units.

According to the nineteenth invention, carrying becomes possible in various carrying units, a



carrying mode can be flexibly changed in a production facility where a production amount often
changes to do carrying. Brief Description of Drawings [0034] 5 [FIG 1] A perspective view showing a
carrying system according to an embodiment of the invention. [FIG 2] FIG. 2A is a perspective view
showing a carrying mode of a wafer alone, and FIG 2B is a perspective view showing a carrying mode

of a wafer mounted on a,pallet. [FI IG. 3Ais a gross-sectional view alpng a line A-A.in FIG 1, FIG
o5t 10 o1 LLBR ARt SHOTESA g GIE P A Y ARG ST A
cross-sectionaéh\ﬁ%é/sg @o%%?{j{%g mode where the plurality of wafers are covered by a shielding

cover. [FIG 4] A schematic cross-sectional view showing the structure of atmosphere separation by
pressurizing an inert gas. 15 [FIG 5] FIG Syiig p&stapton@tiinaaingew of a treating device along a line
B-Bin FIG 1, and FIG 5B is a cross-sectional view along a line C-C in FIG 5A. [FIG 6] FIGS. 6A and
6B are cross-ge0ignal views showing a state where a closing box and a buffer are lifted. [FIG 7] FIG
7A is a cross-sectional view showing a state where the closing box is moved 20 toward the casing of
the treafing device, Bid IFl & peBiectverass-shsstingalceinims bistwin geaosiatg togherebeddount ehiticcover are
opened. [FIG 8] FIG8A is a cross-sectional view showing a state where a sealed container is mounted
and moved toWF8Ue casing of the treating device, and FIG 8B is a cross-sectional view showing a

Zhowing a carrying [ KA BSRR WSS S 6 IS S BBV <P S Bt plan
g a carrying pa thatporti e moving platés‘are provided, an iS a top plan
view showing sy GUNELEAAINAHNOHER QlRRf MVt RAE nvtinted on a pallet.

[FIG 3] FIG. 3Ais a cross-sectional view along a line A-A in FIG. 1, FIG 2Bis a

10 cross-sectional view showing a carrying mode of a plurality of wafers, and FIG2B is a
cross-sectional view of a carrying mode where the plurality of wafers are covered by a shielding
cover.

[FIG. 4] A schematic cross-sectional view showing the structure of atmosphere separation by
pressurizing an inert gas.

15 [FIG 5] FIG 5A s a cross-sectional view of a treating device along a line B-B in FIG 1, and
FIG 5B is a cross-sectional view along a line C-C in FIG 5A.

[FIG. 6] FIGS. 6A and 6B are cross-sectional views showing a state where a closing box and
a buffer are lifted.

[FIG 7] FIG 7A s a cross-sectional view showing a state where the closing box is moved

20 toward the casing of the treating device, and FIG 7B is a cross-sectional view showing a state
where a door and cover are opened.

[FIG. 8] FIG8A is a cross-sectional view showing a state where a sealed container is
mounted and moved toward the casing of the treating device, and FIG 8B is a cross-sectional view
showing a state where the lid and door of the sealed container are opened.

25 [FIG 9] FIG 9Ais a top plan view showing a carrying path of that portion where moving
plates are provided, and FIG 9B is a top plan view showing a structure regarding motion of one

moving plate.



[FIG 10] FIG 10A is a cross-sectional view showing a state where a wafer is returned to a carrying
path by a moving plate, and FIG 10B is a cross-sectional view showing a state where a wafer is lifted
to the height of a mounting surface. [FIG 11] Across-sectional view of a treating device provided with a
plurality of loading 5 tables. [FIG 12] A cross-section&Bview of a treating device provided with a

loading table havi ing. FIG 13] Di showi truct di ti f

moving plate i & mUATIAd) EXANELE FIE T2 45 PR e SOG4 e SN dement, -

FIG13Bisat i I ng: plate. i di
2 ORI IR SRR AR IR ANRUIG ARG AR IRl an gecending

inclined surface, lan view showing a state where the méving plate is rotated and

moved to formargd@saeadingd Rebaest sritaaeadkifadd] FIG 14A is a top plan view showing a wafer
running on the ascending inclined surface, FIG 14B is a top plan view showing the wafer moved to a

position where a fol [BGnY | Azioafsctiaes ot ifletietmgaladidel oldiedis/ich toplypitity vivadihgwing the
wafer sliding down the descending inclined surface. [FIG 15] Diagram showing a wafer retracting
mecharfism oftéblesodified example, FIG 15A is a schematic diagram showing a state where a wafer is
held, and FIG 15B is a schematic diagram showing a state where the wafer is retracted. 20 [FIG 16]

Diagram showing a Wsferlévdetingtaehdrs l drtpa sy sraumilsbyihradipgsbigheydng schematic

diagram ShOWirﬁ%r% sta&g where a wafer is held, and FIG 16B is a schematic diagram showing a state
where the wafélig retta grcf?[FlG 17] FIG 17A is a cross-sectional view showing an embodiment of

atmosphere separaign by iSRRG S6iAA0 Al Al GG BRAA RS RSingL vissiauino an
embodiment 25 of atmosphere separation by pressure reduction. [FIG 18] A'schematic perspective
view showing apueyRNHNE B COBYPREIARA SREMING SMsteTdelthovement, FIG. 13B is a top plan
10 view showing a state where a moving plate is rotated to form an ascending inclined surface, and
FIG 13C is a top plan view showing a state where the moving plate is rotated and moved to form a
descending inclined surface.
[FIG 14] FIG 14A s a top plan view showing a wafer running on the ascending inclined
surface, FIG 14B is a top plan view showing the wafer moved to a position where a following
15 wafer does not interfere, and FIG 14C is a top plan view showing the wafer sliding down the
descending inclined surface.
[FIG 15] Diagram showing a wafer retracting mechanism of a modified example, FIG 15A
1s a schematic diagram showing a state where a wafer is held, and FIG 15B is a schematic diagram
showing a state where the wafer is retracted.
20 [FIG. 16] Diagram showing a wafer retracting mechanism of another modified example,
FIG 16Ais a schematic diagram showing a state where a wafer is held, and FIG 16B is a
schematic diagram showing a state where the wafer is retracted.
[FIG 17] FIG 17A s a cross-sectional view showing an embodiment of atmosphere
separation by inhaling a clean air, and FIG 17B is a cross-sectional view showing an embodiment
25 of atmosphere separation by pressure reduction.

[FIG. 18] A schematic perspective view showing an example of a conventional carrying

system.



Explanation of Reference Numerals [0035] 1 Carrying system 5 Cover 5 10, 100, 200 Treating device
11, 111, 150 Loading table 1la Lower room llb Upperroom 11 Loading surface 10 lig Opening 12,
112 Closing box 12a Top plate 12c Flange 14 Opening/closing device 15 15 Casing 16 Transfer
robot 17 Straight-motion device 18 Vertical-motion dé¥ice 19 Transport robot 20 20,21,41 Moving
plate 22,23 Guide rail Bf Buffer F Sealekdxc ntainer, 1E;IPaIIet l%grri?agrotruswe portion T Carrying path

W Wafer 15 planation of Reference
[0035]
1 Carrying system
5 Cover
5 10, 100, 200 Treating device
11, 111, 150 Loading table

1la Lower room
11b  Upper room
11  Loading surface
10 11g  Opening
12,112 Closing box
12a  Top plate
12c  Flange
14 Opening/closing device
15 15  Casing
16  Transfer robot
17 Straight-motion device
18  Vertical-motion device

19 Transport robot

20 20,21,41  Moving plate
22,23 Guide rail
Bf  Buffer

F Sealed container

P Pallet
25 Pa  Protrusive portion
T Carrying path

W  Wafer



Best Mode for Carrying Out the Invention [0036] FIG 1 is a perspective view showing a general layout
that a carrying system 1 of an embodiment of the invention is applied. The carrying system 1 is for
successively carrying 5 wafers (substrates) W, and is constructed in such a manner as to run through
treating devices 10, 100, 200, and the like. An existing overhead-type carrying system 2 is present

above the carrying system 1. Furthe agﬁor-t carrying system comprising an unmanned carrying
device 3 which runs along a guide ta%%st r %%ﬁ%ﬁ%%%@&@% He8br of a manufacturing facility is
also present. ] 10 Each of the treating device 10, 100, and 200 is for performing a different

treatment (treatment relating to manufacturing, treatment relating to measurement, treatment relating

to inspection, treatrpgp1 relatingsaiainiRg: AdiHe eramioa wafatiVyiandyham ther game external
basic structure. In explaining the external basic structure with the treating device 10, the treating

device 10 hasembadiingni & ibiakeatveisappliehtinthe citritat pewdor ins fartveatssertyaarihiagvafer W, 15
and is formed in a box-like shape. A loading table 11 on which a sealed container (FOUP or the like
correspbnds tovalfiis) (Fubsteies | Reandrs ponsisupieshiitiedgha marfeot tofehéheasingeadd tiyigeeddt that a

loading surface | Id of the loading table 11 has a height which enables transfer of the sealed container

with the upper!80erPt apd s dikearryin G e e hiYPs SarRing RIS 1B LIREITHEPS R g VBBicle 3 of
the floor-type carrying system. Setting the height of the loading table | Id in this 20 manner enhances
the affinity and ST AP e R e 0 A SRR AR R I the

floor-type carryifg, fysIG ;i Nsht W&ﬁ@foﬁﬂ%@fﬁ@ﬁ%&%%&ﬁ?&!ﬁﬂgﬁ%&ﬁﬂ%@El's:o%Eeté“éﬁt.'ike on

the loading surface | Id of the loading table 11. [0038] The carrying system™1 has a carrying path
which is dispoggdjn such a manner as to run 25 across a space region where the floor occupying
portion of the loading table 11 or the like of the treating device 10 or the like is projected in the vertical
directian, below the Haetdifi théaketeidigdana 16, ¢oVerel0yiafcoxefomminispdificrenteanasnying path in such
a manner makes it possible to realize 16
(treatment relating to manufacturing, treatment relating to measurement, treatment relating to
inspection, treatment relating retaining, and the like) on the wafer W, and has the same external
basic structure.  In explaining the external basic structure with the treating device 10, the treating
device 10 has a casing 15 which covers a treating unit that performs a treatment on the wafer W,
15 and is formed in a box-like shape. Aloading table 11 on which a sealed container (FOUP or the
like corresponds to this) F or the like can put is provided at the front of the casing 15. It is preset
that a loading surface 11d of the loading table 11 has a height which enables transfer of the sealed
container with the upper overhead-type carrying system 2 and transfer with the unmanned carrying
vehicle 3 of the floor-type carrying system. — Setting the height of the loading table 11d in this
20 manner enhances the affinity and compatibility of the carrying system 1 with the overhead-type
carrying system and the floor-type carrying system. Note that a worker S can directly put the
sealed container F or the like on the loading surface 11d of the loading table 11.
[0038]
The carrying system 1 has a carrying path which is disposed in such a manner as to run
25 across a space region where the floor occupying portion of the loading table 11 or the like of the

treating device 10 or the like is projected in the vertical direction, below the loading table 11d, and

is covered by a cover 5.  Disposing the carrying path in such a manner makes it possible to realize



space-saving, and enhance the accessibility to the device 10 or the like from the front. The carrying
system 1 comprises the annular carrying path which is covered by the cover 5, the loading table 11 or
the like provided next to the casing 15 of the treating device 10 or the like, and the like. The treating
unit of each treating device like the treating device 10l&he casing 15, the overhead-type 5 carrying

tem 2 and d [ icle 3 of.the flqor-t [ng.syst t included in th
carrying systoMREC 1048 PR oA ey B s B I RSt Wil can be

ying systeff L T ZA S . it | e
cared by e Garming S EIRE A PG RATAYICh SR BRI grzontaly

in a 10 portion vere he cover 5. FIG 2A shows a case wheré the wafer W Is ctly
loaded on a caplyiNdopiHAkE phevRENR GMHNGRALN STofMd deGabiRdide AUPhofieingdlak &RErying, and
FIG 2B shows a case where the wafer W is loaded on a pallet P and carried through the carrying path
T in a unit of Shgutatirgaumytiofcadinecpiiiedd?icskic by thatinakiyviig 8Y.skerasingds, shpredetathnped
thickness, and is provided with four protrusive portions Pa each of which protrudes from the lateral 15
side and is foreaering sysiee RladmapanioeoyRgseudastol € imweaainangaspngranste of the wafer
W by the carrying system 1. FIG 3A is a is a diagram along a line A-A in FIG 1 as viewed from the
cut-plane dire&3ved SHbRFARABSEHERA relationship of the carrying path Tin the cover 5. FIG 3A
shows a case (fe@%;je the 20 wafer W loaded on the pallet Pis carried by the carrying path T with the
wafer shieldea by @ shielding cover H from the atmosphere therearound in a unit of singular carrying.

FIG 3B shows a capiing mege wiy,633 ;%ﬁﬂ%é&%%%fﬁmﬁr&%%%@ﬁ’bg%@ree) wafers

W are loaded on a carrier K formed in a shelt-like shape and provided on the pallet P, and carried

through the casrjing HaIhTIMANRIHQLRUHFIhS MM Fthats FG AEmahaweRGaIngamode with a

25 cassette, and shows a case where a plurality of (three) wafers W are loaded on the carrier K

formed (n a slpetfidikehghageantbpthy dec 6n tAEGER eid;sandse artitecltha oafghwhe dieodshepdeath T with

the wafers shielded by the shielding cover H from the atmosphere therearound in a unit of plural 17
on a carrying surface Ta of the carrying path T and is carried in a unit of singular carrying, and FIG

2B shows a case where the wafer W is loaded on a pallet P and carried through the carrying path T
in a unit of singular carrying. The pallet P used by the carrying system 1 has a predetermined
thickness, and is provided with four protrusive portions Pa each of which protrudes from the lateral
15 side and is formed in a tire-like shape.
[0040]
FIGS. 3A to 3C show another carrying mode of the wafer W by the carrying system 1.
FIG 3Ais ais a diagram along a line A-A in FIG. 1 as viewed from the cut-plane direction to show
the positional relationship of the carrying path T in the cover 5.  FIG 3A shows a case where the
20 wafer W loaded on the pallet P is carried by the carrying path T with the wafer shielded by a
shielding cover H from the atmosphere therearound in a unit of singular carrying.  FIG 3B shows
a carrying mode with a cassette, and shows a case where a plurality of (three) wafers W are loaded
on a carrier K formed in a shelf-like shape and provided on the pallet P, and carried through the
carrying path T in a unit of plural carryings. Further, FIG 3C shows a carrying mode with a
25 cassette, and shows a case where a plurality of (three) wafers W are loaded on the carrier K formed
in a shelf-like shape and provided on the pallet P, and carried through the carrying path T with the

wafers shielded by the shielding cover H from the atmosphere therearound in a unit of plural



carryings. [0041] The carrying system 1 can cagy the wafer Win any carrying modes shown in FIGS.
2A, 2B, and FIGS. 3A to 3C, and can perform carrying in any one of the carrying modes, in a mode
where 5 a single wafer carrying mode and a plural wafers carrying mode are combined, and in a mode
where more than or equal to two carrying modes are tdmbined, etc.,. A carrying mode is decided
based on the manufacturing plan of a wafer W, and the wafer W is carried through the carrying
system lina F&'ﬁﬂﬂ%sd carrying mode by a control device not shown in FIG 1. [0042] 10 FIG 4 shows
the structure %@@Prtion which is provided at a required portion of the cover 5 covering the carrying
path T and where an inert gas is supplied. The supply portion of the cover 5 has a supply port 5b for

the inert gas providegtith@yiap K98k 12@n AR O tipshhicilg RONRSRses IR RGO RAlugrated

exhaust pipe and provided in a bottom board 5c, and a filter provided above the carrying path T. The
pressurized ingid GEGS 3L Plik antheaughfthe exiymsinpaytdnd of theeayiagvierdss, fiiteresibyibe filter 6,
and is evacuated through the exhaust port 5d. Supplying such an inert gas causes the interior of the

cover 5%0 be ghiaiewaicsuymeriednandaplosh wefers taapatsmedsurisgnzbheguinsdraegede of cleaning.
A portion of the carryingﬁgath T disposed below the loading table like the loading table 11 of each

treating device"RRE tRe ¢ 83 AP AWMU KRR B SCEIBE i Fox 12 Coiies Bersdsdesididother
cover, from the external atmosphere, and this will 0 discussed in detajl later..[0043] FIGS. 5A and
55 ahow the HSHHS SR CHLHL GH 16 WAL HLOICE 28 B Vgt HEEL T8 WS HE Using 15
covering the Ugaiing, it (aahanak WRIGR: BUONIS AlRRPHAR i gler W, and the loading

table 11, and is constituted by a portion of the carrying path T which 25 passes through the interior of
the loading talpg4bl. The casing 15 has a transfer robot 16 thereinside having an arm 16a which
accepts the wafer W into the casing, passes the wafer to the treating unit, and feeds the wafer W
undergane treatmerfliGythevwrahd sguctnit ofdyentithy which is provided at a required portion of the cover 5

covering the carrying path T and where an inert gas is supplied. The supply portion of the cover 5
has a supply port 5b for the inert gas provided in a top board Sa, an exhaust port 5d which is
connected to a non-illustrated exhaust pipe and provided in a bottom board Sc, and a filter provided
above the carrying path T.  The pressurized inert gas is supplied through the exhaust port 5d in the
15 cover 5, filtered by the filter 6, and is evacuated through the exhaust port 5d.  Supplying such an
inert gas causes the interior of the cover 5 to be shielded from the external atmosphere, thereby
ensuring a required degree of cleaning. A portion of the carrying path T disposed below the
loading table like the loading table 11 of each treating device like the treating device 10 is shielded
by a closing box 12, which serves as another cover, from the external atmosphere, and this will be
20 discussed in detail later.
[0043]
FIGS. 5A and 5B show the internal structure of the treating device 10. The treating device
10 has the casing 15 covering the treating unit (not shown) which performs a treatment on the
water W, and the loading table 11, and is constituted by a portion of the carrying path T which
25 passes through the interior of the loading table 11.  The casing 15 has a transfer robot 16
thereinside having an arm 16a which accepts the wafer W into the casing, passes the wafer to the

treating unit, and feeds the wafer W undergone treatment by the treating unit outwardly.



[0044] A door 15b is provided at a front face 15a of an upper portion of the casing 15, and the door 15
descends to open a part of the front face 15a of the casing 15 when the wafer W is accepted into the
casing 15. Opening/closing of the door 15b is performed by an opening/closing device 14 5 disposed
ahead of the transfer robot 16. [0045] The loading talb$e 11 provided next to the front face 15a of the
casing 15 is diyj into a lower room | la where the carrying path T passes through, and an upper
room | Ib wher closing box 12 which corresponds to a closing body formed in a box-like shape is

positioned. 10 The Iyt PR b GRITGEPADITLR F-3BRGRISLIABUNETER DRI PIAlEGoor
g tabl int

corresponding to the floor occupying portion of the loadin 11 is projecte e vertical

direction, and i3cludesidoBpNARIa 8NEe heRdh esvaier Wsiaseoepasiranthevearripepako T and
moved. Aportion of the carrying path T which passes through the lower room | la has tabular moving

plates 20, 21 pravidierlat boprisidasosinthe tadyindjpasipefonheal noaingapiagidoing ddveadd has an

upper surface 15 having the same height as that of the upper surface of the carrying path T, and the
protrusive podiepescP ahefdiobthalfansfrapbanbunted on the moving plates 20, 21 when the pallet P on
which the wafer W is put passes through those portions where the moving plates 20, 21 are provided.
A structure re[‘%}f‘éﬂng the motions of the moving plates 20, 21 will be discussed later. [0046] 20 As

shown in FIG 5B, the loadin le 11 has a side-wall portion continuous.from the cover 5, and has a
b1 1e protrucingly ISR 6 b IHAR I ELIE 5 QB G T B T8 112 an
the upper room, 14 by £ S8 RLMETRELIS IOVIHRE AR DR URRAS LAY 586 118 WkAgide wall 13 at

the casing 15 side which constitutes the upper room | Ib of the loading table 11 is a separate part

(see, FIG 5A).cai3mhdHRQachith @ikt Pons BY: HRiRPBRINEaIR R BBVIGR2Bapés bissitinedib Ile, the

side wall 13 is a provided with a side-wall rib 13a The loading table 11 has a rectangular opening | Ig
formed in the d@alradgpastion bf ¢theckpanting ayptaececkiochwihiah Seaa phsed 1oadliregppldoe, taded a seal
member is provided on the bottom surface of a peripheral 19
floor occupying portion of the loading table 11 is projected in the vertical direction, and includes a
movable range when the wafer W is scooped from the carrying path T and moved. A portion of
the carrying path T which passes through the lower room 11a has tabular moving plates 20, 21
provided at both sides of the carrying path T. The moving plates 20, 21 each has an upper surface
15 having the same height as that of the upper surface of the carrying path T, and the protrusive
portions Pa of the pallet P are mounted on the moving plates 20, 21 when the pallet P on which the
water W is put passes through those portions where the moving plates 20, 21 are provided. A
structure regarding the motions of the moving plates 20, 21 will be discussed later.
[0046]
20 As shown in FIG 5B, the loading table 11 has a side-wall portion continuous from the cover
5, and has arib 11e protrudingly provided at a portion which divides the loading table into the
lower room 11a and the upper room 11b. A seal member is provided on the upper surface of the
rib 11e.  Aside wall 13 at the casing 15 side which constitutes the upper room 11b of the loading
table 11 is a separate part (see, FIG 5A), and is moved up and down by the opening/closing device
25 14. Like the rib 11e, the side wall 13 is a provided with a side-wall rib 13a.  The loading table 11

has a rectangular opening 11g formed in the central portion of the loading surface 11d which serves

as a loading place, and a seal member is provided on the bottom surface of a peripheral



circumference 11f of the opening 11g. [0047] The closing box (called Mini-Environment) 12 positioned
in the upper space | Ib of the loading table 11 has an opened bottom surface so that a size such that a
buffer (corresponding to a 5 retaining box) Bf which can retain the plurality of wafers W can be
certainly contained in an interior space 12b is secured9and a top plate 12a which serves as a top
board has a size such tha 'lt can close the opening hg of the loading table 11. The upper surface of
the top plate 12518 SR u%@gﬁﬁf/%g%féﬁﬁg regions 12e, 12f (see, FIG 1) each of which the sealed
container F c loaded on, and when the top plate 12 closes the opening 119, the two loading
regions 12a, 12f 10 are present on the loading surface 11 d of the loading table 11. Akinematic

couplings 12g for thnee-RaiY shigResROVIALER RosiRIgGN JipRivRUded.phLalOpd BEKegion 12f of
the top plate 12a to compensate the positional relationship with the sealed container F to be loaded
on (to decide lagdiagepld hiehatesinphdbdohasidbianghal 2 ceranicdad: ataitiiod thecyatidimgpontion
thereof in such a manner as to protrude outwardly, and seal members are provided on the upper and
bottom 15 surfaeesnghaxeBbiviuchsenatictitplgelipel wafsnr i naodeegsondregteanedendoor 15 of the

closing box 12 at the casig%gide 15 is a cover 12d which is a separate part, and is detachable by the

opening/closinisVitaceA 2R sesperc Rl 22 Wislowaisi tAe tnardhat aivectish Badta

directi i to the. 20 i 5 ight-motion devi 7 ided jn th [
b o the Ioachi TS e PP e o e e e 1 N RSt B PS Z ems ion
guide 17a whigleHIRRAR NJNENHAIIGAbARRIPN {0iyah P bRHRRVALMALGHARHA & (g shown in

FIG 6A, and the moving unit 17b | upled to the bottom portion of the closing box 12. The straight
motion device,djbRE éhNRAA-WiksitRiesh pRriollabhichupantols dherRrPeadive ssian af the units 17b,

17c, 25 and regarding movement in the vertical direction, the units 17b, 17c are moved up and down
along 1he straighirenation theldelihg aukfad 91426 the loading table 11. A kinematic couplings 12g for
three-point disposing not on a straight line is provided on one loading region 12f of the top plate
12a to compensate the positional relationship with the sealed container F to be loaded on (to decide
aplane). The closing box 12 has a flange 12¢ provided around the bottom portion thereof in such
amanner as to protrude outwardly, and seal members are provided on the upper and bottom
15 surfaces and leading end of the flange 12c. A portion corresponding to the door 15 of the closing
box 12 at the casing side 15 is a cover 12d which is a separate part, and is detachable by the
opening/closing device 14.
[0048]
The closing box 12 is movable in the vertical direction and a direction coming close to the
20 casing 15 by a straight-motion device 17 provided in the upper room 11b of the loading table 11.
The straight-motion device 17 has a moving unit 17b at a straight-motion guide 17a which extends
in the vertical direction through a horizontal-motion guide unit 17c shown in FIG 6A, and the
moving unit 17b is coupled to the bottom portion of the closing box 12.  The straight-motion
device 17 has a non-illustrated controller which controls the respective motion of the units 17b, 17c,
25 and regarding movement in the vertical direction, the units 17b, 17c are moved up and down along
the straight-motion guide 17a.

[0049]



When the units 17b, 17c are positioned at the lower end side of a movable range controlled by the

controller, the closing box 12 has the upper surface of the top plate 12a at the same height as that of
the loading surface Il d, the opening 1 ig of the loading surface | Id is closed by the top plate 12a, and
the sealed container F (represented by two-point dasked line in FIGS. 5A and 5B) can be 5 loaded on

the upper surface of the t late 12a. The sealed container F is loaded on by the overhead-type
carrying system 2, (O ThATHeA Baliiy CeTRaTE S PHEHBSPIyE CEHDADE R oar e worker.
When the closig e,k s RRinedal asdomensarsifelrihe IaNRbIE. RaRs ebatom surface
of the flange 1§c abuts W?%%%: resp?ec%{/e upper sf%f@aées of tlge rti(égllﬁ?e ancfl t%e sels e-wagf%%lg 13a of
the loading tafg: blsanddhseaiaedneisaat gﬂﬁ@m%@fﬁl@nsaa&gag&yée@qmsta%s@wi&% Etatétting
portions, the sealing property of the atmosphere in the loading table 11 is maintained by the closing
box 12, so that2hemldsirguledxchtimerFEspssantaMer twbipbinatiwhes iheintdGsh i raiddd pédisewafer W.
[0050] When the units 17b, 17c moves to the upper end side of the movable range, as shown in 15
FIGS. 6A and leslethen dhosippgisostate giberioebgdviardiestolad ngteindddtts lomilest ehbydading table 11,
and the upper surface of the flange 12c of the closing box 12 abuts with the lower surface of the

peripheral circOYFSEHYBCIRREY IRESERRhAE YT GeEYiRS SOl MR TINFORFE IR Brovided at

such abutting portions, the sealing property.in.the loagding table 11 be maintgined. Further, when
the units 17b, TS IOTRH, e R SR ks MBS PSS ST abuts 20 with

the inside wall of 106 VRRET FMkPa R0 HiSiRaAIE IERORIN W@%&%@W&gﬂéﬁﬁf&é@ offjgion can

be maintained by the sealing member at the leading end of the flange 12c. In a'’case where the

interior space g 1he @& dROX IS AOEREE RABRILAINE 13, RASKMGREIRSIHRIBIaemERE; dRterior space
of the closing box can be kept clean if a clearance is sufficiently small even if there is no sealing

membeo at thepteadidgteincapibeydangeng portans e naimizgnopérdust heaigingtheg fnahe 1@blinearing of
the seal member can be avoided. [0051] Further, when the units 17b, 17c are moved to the upper end
of the movabléabimbes arighsirghbyythe closing box 12, so that the closing box 12 serves as a cover which

covers the movable range of the wafer W.
[0050]
When the units 17b, 17¢c moves to the upper end side of the movable range, as shown in
15 FIGS. 6A and 6B, the closing box 12 protrudes upward the loading surface 11d of the loading table
11, and the upper surface of the flange 12¢ of the closing box 12 abuts with the lower surface of the
peripheral circumference 11f of the opening 11g.  Because the sealing members are also provided
at such abutting portions, the sealing property in the loading table 11 can be maintained. ~Further,
when the units 17b, 17c are in motion, the leading end of the flange 12¢ of the closing box 12 abuts
20 with the inside wall of the upper room 11b, so that the sealing property when those units are in
motion can be maintained by the sealing member at the leading end of the flange 12c. In a case
where the interior space of the closing box is controlled so as to be a positive pressure state, the
interior space of the closing box can be kept clean if a clearance is sufficiently small even if there is
no sealing member at the leading end of the flange 12c¢, and generation of dusts originating from
25 wearing of the seal member can be avoided.
[0051]

Further, when the units 17b, 17c are moved to the upper end of the movable range, as shown



in FIG 7A, the closing box 12 is moved so as to closely contact the front face 15a of the casing 15 by
moving the moving unit 17b toward the casing 15 with respect to the horizontal-motion guide unit 17c.
[0052] 5 Now, return to FIGS. 5A and 5B, the loading table 11 has a vertical-motion device 18 for the
buffer Bf provided in the upper room | Ib. The vertical-hhotion device 18 has anon-illustrated controller

Connected to (14 BoUOnbSHH B2 DOEF B Ho HAC L UMt o G 2ndh AR i the
verical directgp, | ORERMalenoh BeAuleh LRV G Vasisakmalion eyt hisspalled

accordance wit oving state of the closing box raight-motio and as
shown in FIGSpA7and 5B, when the closing box 12 is positioned at the lower end side, no control
which causes the buffer Bf to move is not performed. On the other hand, as shown in FIGS. 6A and
6B, when the ¢dosig 15 box 12 is moved to the upper end side in such a manner as to protrude from
the loading surface | I1d, the non-illustrated controller recognizes that the closing box 12 is positioned
at the upper end si@MQW@%@&%ﬁWMWI?bM@M@QW@G Boredition is
satisfied in this state, the moving unit 18b is caused to move up, and the buffer Bf is moved in such a
manner as to BETFeRlprdidd R gBRSEBRIR 1D posioraismsionds issisiase ropskstueduse the

wafer W retained |nﬂthﬁlbuﬁer fIS to be tran[1 rrﬁld bl}/l the rm 16 of the tr fer rg% ot 16 a precise
positioning acguragy IS raeﬁﬁrl% 8 'he ViR HEtoK G 8egf§/% < guﬁ |clﬁ%asga higher

positioning acgyfagy, | P@&ﬂl@&&%%%l%{éﬁ M'&'@h‘é%\ﬂ%&ﬁ s%ftlﬂl%‘&ﬁi’é‘lglﬂ%ﬁﬁok% UGl 25 [0055]

To transfer the wafer W retained in the litted buffer Bf by the arm 16 of the transfer robot 16 in the
casing 15, as ghawn theRiGidf\diftsiothe closing box 12 is moved to the casing 15 side, and 22

10 [0053]

Motion of the buffer Bf by the vertical-motion device 18 is controlled in accordance with the
moving state of the closing box 12 by the straight-motion device 17, and as shown in FIGS. 5A and
5B, when the closing box 12 is positioned at the lower end side, no control which causes the buffer
Bf to move is not performed.  On the other hand, as shown in FIGS. 6A and 6B, when the closing

15 box 12 is moved to the upper end side in such a manner as to protrude from the loading surface 11d,
the non-illustrated controller recognizes that the closing box 12 is positioned at the upper end side
based on the state of the moving unit 17b, and when a required condition is satisfied in this state, the
moving unit 18b is caused to move up, and the buffer Bf is moved in such a manner as to be
retained in the closing box 12 positioned above the buffer.

20 [0054]

Because the wafer W retained in the buffer Bf is to be transferred by the arm 16 of the
transfer robot 16, a precise positioning accuracy is required, and the vertical-motion device 18 of
the buffer Bf which has a higher positioning accuracy than that of the straight-motion device 17 of
the closing box 12 is used.

25 [0055]

To transfer the wafer W retained in the lifted buffer Bf by the arm 16 of the transfer robot 16

in the casing 15, as shown in FIG 7A, first, the closing box 12 is moved to the casing 15 side, and



then as shown in FIG 7B, the door 15b of the casing 15 and the cover 12 of the closing box 12 are
descended by the opening/closing device 14. In this state, the arm 16a of the transfer robot 16
extends to the buffer BE and transfer of the wafer W is carried out. In this state, the peripheral portion
of the cover 12d of the closing box 12 abuts with the #tdnt face 15a of the casing 15, and the 5 flange

maintained (OUELFON NG arls e 18 AL GBS ISP G B8 o tre
sealed contalg g qlé)%%% gl?ﬁl] el?%élﬂfthﬁbﬁlﬂ§@tg Mﬁg%ﬁﬂ ﬁ%ﬁ%}%&?‘f@r side, the

same 10is baS|c ally true g case. To be more precise, as shown in FIGS. 8A and 8B,

the sealed cortaines 6 hasudisusfasr whigh GersWhr oSN SEIVRISAS, 8l pRpPAaRle/closable

lid Fa, the lid Fa closely contacts the door 15b of the casing 15 when the closing box 12 is moved
toward the cagingchof drctinchiddsibte; thsigpeningiiasiwghdbyieailfdcedtsettiibeakthd-k, tine thoor 15D,
and the side wall 13 of the loading table 11 to descend. Accordingly, the sealed container F is 15
openedpthe afffangsi2opfitee plapisrorobbibls exdeihd panghideliccwatdetdced hfzintrrhesedlimansfer of the

wafer W is carried out. At this time, the end surface of the sealed container F contacts the casing 15a,
the airtightnes&fESHMIHTAHEAB057] Return to FIGS. 5A and 5B again, in the upper room | Ib of the
loading table F1[1(35g335=‘a6§transport 20 robot 19 for transporting the wafer W is also disposed. The transport
robot 19 com a moving unit 19b which moves vertically with respect to a base unit 19a, and an

arm unit 19¢ providgd gt the UpRET S O Q% gne Vg Hiksl A0y AR Al onliusYatRd EaRat controller
controls transportation by the transport robot 19. [0058] 25 Transportation of the wafer W by the

transport robogdithifeE BNgEOHE Wil pesRecidorting cRuliehBi it gRifGEaNHIRYINRSILRR AR shawn in FIG
6B, and the wafer W moved by the moving plates 20, 21 to a position where a following wafer W' does
not intecfere wikbddiealivafer ik fierfotty@ia@case. To be more precise, as shown in FIGS. 8A and 8B, the
sealed container F has a surface which faces the casing 15 and servers as an openable/closable lid
Fa, the lid Fa closely contacts the door 15b of the casing 15 when the closing box 12 is moved
toward the casing 15, and in this state, the opening/closing device 14 causes the lid Fa, the door 15b,
and the side wall 13 of the loading table 11 to descend. ~ Accordingly, the sealed container F is
15 opened, the arm 16a of the transfer robot 16 extends inside the sealed container F, and transfer of
the wafer W is carried out. At this time, the end surface of the sealed container F contacts the
casing 15a, the airtightness is maintained.
[0057]
Return to FIGS. 5A and 5B again, in the upper room 11b of the loading table 11, a transport
20 robot 19 for transporting the wafer W is also disposed.  The transport robot 19 comprises a
moving unit 19b which moves vertically with respect to a base unit 19a, and an arm unit 19¢
provided at the upper end of the moving unit 19b, and a non-illustrated robot controller controls
transportation by the transport robot 19.
[0058]
25 Transportation of the wafer W by the transport robot 19 is carried out with respect to the

buffer Bf at an ascending position as shown in FIG 6B, and the wafer W moved by the moving

plates 20, 21 to a position where a following wafer W' does not interfere with the wafer W from the



carrying path T and loaded on the pallet Pis subjected to transportation. When it is detected that the
buffer Bf and the wafer W are in a positional relationship shown in FIG 6B, the non-illustrated robot
controller causes the transport robot 19 to transport the wafer W to an unoccupied shelf of the buffer
Bf if a required condition is satisfied 5 [0059] Further2she robot controller can cause the transport

robot 19 to trans ortt tained t% eb ffer f to the IetPl uch a t the wafer
is loaded on tHi %%%F a@? rRREPSHT OB FE tf(é15| %%lb a%e%/é e wafer W
carried througf, thy ff‘éﬁ%%ﬁ@d? ‘@IEI?&H %Hé]‘}et% FSI09 R d?fd%%ttﬁéﬂ&gﬂ%‘&&&ﬁo to

perform a require 10 treatment t ereon and to return the Wa er W undergoneé treatment to the pallet

P [0060] FIG RfdsantRimd|@nskians shawinadhase variapsahtieafamyisgmatdipdaarriihedeoving
plates 20, 21 are provided. Guide rails 22, 23 are disposed outward the moving plates 20, 21, and the

moving platestz@e?Bfaff & requifpé cotalition Guitefiedils 22, 23, respectively, through intervening 15 moving
units 24a, 24b. The guide rails 22,23 are omitted in FIGS. 5A and 5B to FIGS. 8A and 8B to simplify
the figufes, butP8%8lprovided in the loading table 11. The guide rail maybe replaced by a robot-arm
which has the same tra ectory as that of the guide rail. The trajectogls not limited to limited to a

straight line, and a dURRSHRFIRbOLFPREGHRCanIUsE S dratRntioRAk! é‘?ﬁ@&?p@itgt?tm%vt’unnmg on from

a carrying device. 2 sa C mat V|ew ho he |de a| 23 of the
moving plate fi e|$(§Lb él]tl}gee%te guu?e Fal Elzg ¢ movafggrlﬁlaf‘e &1 eesy Mietrical
shape, an explanatiomWilhe g&t&%&h@%&%&%ﬂ&@%%&%&%&%ﬁﬁﬁﬁo fqpmed in a

triangle shape entirely, comprises a bottom side portion 23a corresponding to the b ttom side, a left

oblique 25 sidg:petionR3nsoH espRRdNgiahadel phitHeRidRta TohRataYe RigeBC

corresponding to right oblique side, and a guide groove 23d is so formed as to be continuous from the
individual sider@oriandcedam, tand Bcrettuts the twtifat Wi ensirgoine theatwerti cathdipalbéidn from the center of the
bottom 24
[0060]
FIG 9Ais a top plan view showing those portions of the carrying path T where the moving
plates 20, 21 are provided. Guide rails 22, 23 are disposed outward the moving plates 20, 21, and
the moving plates 20, 21 are coupled to the guide rails 22, 23, respectively, through intervening
15 moving units 24a, 24b.  The guide rails 22, 23 are omitted in FIGS. 5A and 5B to FIGS. 8A and
8B to simplify the figures, but are provided in the loading table 11.  The guide rail may be
replaced by a robot-arm which has the same trajectory as that of the guide rail.  The trajectory is
not limited to limited to a straight line, and a curve which can reduces an acceleration in the vertical
direction in running on from a carrying device.
20 [0061]
FIG 9B is a schematic view showing the shape of the guide rail 23 of the moving plate 21,
and because the guide rail 22 of the other moving plate 20 has the symmetrical shape, an
explanation will be given of the one guide rail 23 only. The guide rail 23 is formed in a triangle
shape entirely, comprises a bottom side portion 23a corresponding to the bottom side, a left oblique
25 side portion 23b corresponding to the left oblique side, and a right oblique side 23c corresponding

to right oblique side, and a guide groove 23d is so formed as to be continuous from the individual

side portions 23ato 23c. It is set that the size in the vertical direction from the center of the bottom



side portion 23a to a vertex portion where both oblique side portions 23b, 23c intersect is larger than a
size in height in a carrying mode where the plurality of wafers W are covered by the shielding cover H

shown in FIG 3C. [0062] 5 The intervening moving unit 24a is fitted into the guide groove 23d, and the
intervening moving unit 24a changes the direction the4eof at the ends of the respective side portions

23ato 23 th d k FIG t of th t
moving urit 2R Eon By O R R TP R OO BT

movement CO a%Yzé‘lﬁ% ;ﬂ 133%% SRS Gl%ﬁlf&‘@ﬁfle‘?saﬂ)ﬁ%‘é&%@& fallet P 10

passing throug e moving plate e mterve Ing moving unit 24a Is positi ned at the left end
of the bottom gﬁ@dﬁgm%gq@@%hﬂ@tjs when the sensor 27 detects the pallet P with a
predetermined condition satisfied, the foregoing controller causes the intervening moving unit 24a of
the moving pl40®62] to move from a 15 position represented by solid lines in FIG 9B to the vertex of
both oblique side portions 23b, 23c (represented by two-pointed dashed lines in the figure). The
interverfing moving pbetigaryaove saybizast24aoniie aribetbedsagigamegditanddhe afittnecwagrying path T,
and the vertex where the intervening moving unit has moved corresponds to a position where the

following wafefQYIBHRAL At shRzes FS firscionitgranistt heendtahrirpastbvitigemtiorsdsaiting at the
same speed as e 20 carr ed of t in duaII s down, and the
intervening méving' Ouﬁlg’ta%ﬂ% ﬁfygr ?8‘()6;2%3? a]f)%%w% ex(-élégtj)th obl ué{tsol potﬁlo%mn§3b 23c.
[0064] By perfoiming, SHon oY BGMH0 Bk J&?M&%&M‘é&!ﬁﬁtﬁi&ﬂ%&%&%ﬁé’%&ﬁﬁn@wmg path

T, passes through the lower room I la of the loading table 11, and shown in FIG Is 25 smoothly

moved to a PogsiBiRmErIEFRLN BYYARIW FoRsled R e EPIRINENG PBE RLRInSRAWSY tRefpifietB does not

interfere. Thus, the structure shown in FIGS. 9A and 9B functions as moving means of the wafer W.
25 10 passing through the moving plate 21 when the intervening moving unit 24a is positioned at the left

end of the bottom side portion 23a.
[0063]
That is, when the sensor 27 detects the pallet P with a predetermined condition satisfied, the
foregoing controller causes the intervening moving unit 24a of the moving plate 21 to move from a
15 position represented by solid lines in FIG 9B to the vertex of both oblique side portions 23b, 23¢
(represented by two-pointed dashed lines in the figure). The intervening moving portion moves
obliquely upward along the carrying direction of the carrying path T, and the vertex where the
intervening moving unit has moved corresponds to a position where the following wafer W does
not interfere.  In moving, first, the intervening moving unit starts moving at the same speed as the
20 carrying speed of the carrying path T, but gradually slows down, and the intervening moving unit
34ais softly stopped at the vertex of both oblique side portions 23b, 23c.
[0064]
By performing such movement control, the wafer W which is carried through the carrying
path T, passes through the lower room 11a of the loading table 11, and shown in FIG 5B is
25 smoothly moved to a position where the wafer W' loaded on the following pallet P' shown in FIG
6B does not interfere. Thus, the structure shown in FIGS. 9A and 9B functions as moving means

of the wafer W.



[0065] Return to FIG 9B, when a required condition is satisfied, the foregoing controller performs
control in such a way that the intervening moving unit 24a positioned at the vertex of both oblique side
portions 23b, 23c is moved to the right end of the bottom side portion 23a In this movement, 5 a speed
is controlled such that the unoccupied position of the Zarrying path is detected beforehand by a
non-illustrated or, the intervening moving unit is gradually accelerated, and reaches the
unoccupied p& of the carrying path T at the same speed as the carrying speed of the carrying

path T when the im?{éfoﬁﬁl.i fgqﬁsﬁggyﬁ!%éﬂtan% RS MG ga[ﬁgﬁ%&,gﬁrl]%g%%%m %&ﬁr@@éﬁ%ﬁf@rﬁ% By

performing such control, a wn in FIG 10A, the wafer W positi osition where no 10

interference ogghtrdFiMAMESheRIEkah: BRUMINA. dheaa e aahenRting sarybngueath T,
loaded on the unoccupied position of the carrying path T, and returned to the state subjected to

carrying by theidapoyiiogs23t) 2Bc\Whenehe ivafhishibofaheinediosideeponioy 2. pdihtiis theetnéatyening
moving unit 24a moves along the bottom side portion 23a, and the moving plate 21 is returned to the
original positicrspesi o oe8iotted suahtthat (B B eaypier Ropaepehdiverayingip2d isdanated oforshansktex of the
guide rail 23 through a change-over unit 26. The perpendicular rail 25 also has a guide groove 25a,

and the perpeldienillpsirass rasos bis BEMOIN MV ERiH vy aerslsais e hanehed s reach the

descending point of the transport robot 19 whtgt}tigﬁi?uffer Bgei%%r%gsent as sh%/(\fnfiﬁlFlG 10A, and 20
the wafer to reach the 8?(3 of eel%agallﬁ%psaurfa%e 785t We |%§%§SP whenthé bifer Bf is

removed as Sy Whgﬂ%&%%r\[&g%] M&lﬁg‘%ﬂﬂt’}%}@éﬁ{e%t%ﬁ&ﬁ%@%ﬁ&r?ﬁ&é’ﬁ&ﬂ&'i‘%B.e rpgndicular

rail 25 and the guide rail 23 Is for changing over releasing/closing of the guide grooves 23d, 25a, and

when the intery@Rifging uBMVGRSURkEA i ey eghaland e WyisgitalPa a it eherdef the guide
groove 25a of the perpendicular rail 25 is closed. When the intervening moving unit 24a is guided to

the perpendidutaifaeil@octheiguitedpblayeldovaivtine sppethe naeinthdirdgiohobtiguarsithe pahtibn 23c is
20 loaded on the unoccupied position of the carrying path T, and returned to the state subjected to
carrying by the carrying path T.  When the wafer W is returned to the carrying path T, the
intervening moving unit 24a moves along the bottom side portion 23a, and the moving plate 21 is
returned to the original position.
15 [0066]

Return to FIG 9B again, a perpendicular rail 25 is joined to the vertex of the guide rail 23
through a change-over unit 26.  The perpendicular rail 25 also has a guide groove 25a, and the
perpendicular rail 25 has a size which allows the wafer W loaded on the pallet P to reach the
descending point of the transport robot 19 when the buffer Bf is present as shown in FIG. 10A, and

20 the wafer to reach the height of the loading surface 11d of the loading table 11 when the buffer Bf is
removed as shown in FIG 10B.
[0067]

The change-over unit 26 positioned between the perpendicular rail 25 and the guide rail 23

is for changing over releasing/closing of the guide grooves 23d, 25a, and when the intervening
25 moving unit 24a is moved along the guide rail 23, the lower end of the guide groove 25a of the

perpendicular rail 25 is closed. When the intervening moving unit 24a is guided to the

perpendicular rail 25, the guide groove 23d at the upper end of the right oblique side portion 23c is



closed. Such changing-over is also controlled by the foregoing controller. After it is determined that
the closing box 12 protrudes from the loading surface | Id and the buffer Bf is moved up in the closing
box if there is the buffer Bf, the controller performs controls relating to change-over to the
perpendicular rail 25 and movement of the interveningémoving portion. 5 [0068] By performing controls

lating to ch - o t [ di il d t of the int in [ tion,
25 shown in FIETIB, SHENGBHER T oS HE e Doad NS T ne b Uy
surface | 1d of e Joading,fabie 3 AEELY RIS AL PR T O A bPESAIER pasble ©

extract the wafer W from the carrying path T an the wafer 10 to the carrying path at random.

The wafer W ragyge sk titenbigigitcafutng Bradingsibiiscsetishis ciapesar dotiausasineg: ionkased on

movement of the closing box 12 and descending of the door 15 and the cover 12d shown in FIGS. 7
and 7B. [0069pdpéhdiehseadRa aalytvgnaade hdiareviinpalletky phdvm in FIG 2A is not used, 15
non-illustrated hands which directly pick up a wafer from the carrying path are caused to extend from
the moving pldf¥6310, 21 to directly pick up a wafer, and then the similar operations to the foregoing
operations will be performed. [0070] The treating device 10 has one loading table 11 provided next to

the casing 15, but aBX0PHIFENRE 6P18dash A leshiey BEprRREPaREEHY Y onadrBaYRHE to be

f d on the wafer W. FIG 11 sh the struct treati ice 100 haying two loadi
Pbioe 111, 150 D S h e AR B o L T A S DA B b S
loading tables, 111190 Hé&léi%%@]&ﬁiiggsﬂ&%@ {190k ﬁ?ecl%aﬁlﬁg?&ﬁeii P&%&&l%&%ﬂﬁ@ SERRGED R the

carrying direction of the carrying pat onger than that of the treating device 10 shown in FIG 5B and

tEe |25O:!ke- é?,%%k@ﬂ@ﬂ%%%@%%&x@ﬁé@éwm fieviee A8 hapihersamerstiusiweras that of
the loading

10 to the carrying path at random. The wafer W moved to the height of the loading surface 11d is
transferred in the casing 15 based on movement of the closing box 12 and descending of the door
15 and the cover 12d shown in FIGS. 7 and 7B.

[0069]
In the case of a carrying mode where the pallet P shown in FIG 2A is not used,

15 non-illustrated hands which directly pick up a wafer from the carrying path are caused to extend
from the moving plates 20, 21 to directly pick up a wafer, and then the similar operations to the
foregoing operations will be performed.

[0070]
The treating device 10 has one loading table 11 provided next to the casing 15, but a

20 plurality of loading tables may be provided depending on a treatment to be performed on the wafer
W. FIG 11 shows the structure of the treating device 100 having two loading tables 111, 150
provided in a line next to a casing 115.  Because the treating device 100 has two loading tables
111, 150 provided in a line at the front face thereof, it has a size with respect to the carrying
direction of the carrying path T longer than that of the treating device 10 shown in FIG 5B and the

25 like.

[0071]

One loading table 111 of the treating device 100 has the same structure as that of the loading



table 11 of the treating device 10, provided in such away that a closing box 112 can be movable with
respect to a loading surface 111 din the loading table 111, and the buffer Bf is retained thereinside in
a movable manner, and the wafer W passes through the interior space of the loading table 111 can be
moved upwardly by moving plates 120, 121. The closfig box 112 has two 5 loading regions 112e, 112f

in atop plate 112a The. other loading table 150 basically has the same structure as that of a
comvantional 1583 A1 PSS AT o AT Ras R AR A DR TRG  S4 BRAT  closed
loading surfacg,; YIN90IRRRERIRG 1 FNANG FHRAOARA T, 8\4%?%&% AGGRNEY O runs across
a space below t%é%%%?ng sarface 150a ofitlﬁe nggﬁg %b e 150.af10072 10 In{r?fé treating device 100,
transfer of the WaipkiMY¥ PthRGREYIREHeAthd e Farsied RutedRIRMEN HReREB GG drhIRdL, and the
other loading table 150 is used for putting on the sealed container F from its surroundings, and this
makes it possihlgetd] eedivelyebepthedbading vatzl laE01 260 LEturdthddsdnkdoxhe2¢anuentional load
port, have a plurality of places on which the sealed container F can put for the other carrying systems,
such astthe ovestieae:gigre Bamyihy systemplaiahida 5 The dborlepdiaciablyilig bysicalty hesdeispproving the

affinity and the compatibility with respect to the other carrying systems. Note that a transfer robot

which can trarSRS S VRHER AL P8 BBIRNGHedRedimgsan & adingaraosd e iHbHES e BRINgs on the
ther loadi le 150.i ided in th i 15 .of the treati ice 100. [0 20 A di
e ooy S G S S e e o P S WP e 11
111,1501is U%ﬁfﬂétg&éps%ﬁsﬁa%mr@a%é%eﬁ% tﬁé%édlngas'ﬁijf&&elﬁbsof% 16?1&% eainyspber thereof may

be changed in accordance with the treatment that the treating device 10, 100, 200 or the like
performs, and|fgyygxample, the plurality of loading tables 11 shown in FIG 5B may be arranged, and
the plurality of loading tables 11 and the plurality of loading tables 150 25 shown in FIG 11 may be
disposea. [0074] Udimthstiehis daviger g% yatafer df tealizés W catyicgrynetpat THatdhedwvater W passing
through 28 through the one loading table 111, and the other loading table 150 is used for putting on the sealed
container F from its surroundings, and this makes it possible to effectively use the loading table 150
structured based on the conventional load port, have a plurality of places on which the sealed
container F can put for the other carrying systems, such as the overhead-type carrying system 2 and
15 the floor-type carrying system, thus improving the affinity and the compatibility with respect to the
other carrying systems. Note that a transfer robot which can transfer the wafer W to both one
loading table 111 and sealed container F loaded on the other loading table 150 is provided in the
casing 115 of the treating device 100.
[0073]
20 According to the carrying system 1 of the embodiment, the displacement configuration of
the loading table 11, 111, 150 is not limited to one shown in FIG 5B, FIG 11, and the like, the
required number thereof may be changed in accordance with the treatment that the treating device
10, 100, 200 or the like performs, and for example, the plurality of loading tables 11 shown in FIG
5B may be arranged, and the plurality of loading tables 11 and the plurality of loading tables 150
25 shown in FIG 11 may be disposed.
[0074]

Using such a carrying system 1 realizes a carrying method that the wafer W passing through



the interior space of the loading table 11, 111 is moved to that position where the following wafer W'
does not interfere, and during this movement, the following wafer Wis caused to pass through the
interior space of the loading table 11, 111 and carried, and the wafer W, Wcan be carried in a unit of
singular carrying, a unit of plural carryings, or in a cordbination unit of both units. 5 [0075] The carrying

system 1 of the embodiment is nqt limited {o foregoing embodiment, and . can be modified in
ious forms FEIPESEANG thL-CHANBE R Ay A I ABT A BT ifape
shown in FIG I v, i sHape, and a
shape like a fii?; ggﬁgseﬁbzﬁl%gje\é%téﬁgj %ﬁ%@ﬁgﬁ %%‘?ﬁinellfée El?lt%%é Hg ﬁ%ﬁ?dwg%)} %%fg? %%l@g E?’@vorks can

be definitely caigigthidPshiteRRHE WaRIndRIMCRIIANtana dABIRANIRRK WafdPRr o Uatee [QBTRliAgcording to
the carrying system 1, the closing box 12 and the buffer Bf may not be moved separately, but the

closing box 12:aindf thextluifterthgeiainect phate vamgmygder inavembogathenasibotsheisn in FIGS. 5A and
5B, and FIGS. 6A and 6B. In this case, a structure such that the buffer Bf is attached to the
straightimotiof08é¥ice 17, the buffer Bf is moved by merely the straight-motion device 17, and the
vertical-motion device 18 is omitted is employed. [0077] Further, when the loading table 11 shown in

FIG 5B does not neCPeerraiassYHeb L AEhEhediesiils Sofdinytediodhs ors gring AaPadiEngatiddl-motion
device 18 relating to motion. of the buffer Bf _from the loading tahle 11 and th nspqrt rohot 19 which
b TR L SToye e S o b P Lon L P

transport the V\CI reo al structured | %UCh a

manner can haye, g reduced Size. I thR: ?%M@Qﬁi&%ﬁ%ﬂs‘éﬁl i&&ﬁ%s%asgﬁ;%es&% SdhBhahhe loading

table 150 shown in FIG 11 by elimination’of the transport robot 19. 25 [ ] FIG 12 shows a
small-size treafingigenipe, 3D Whpraika fumiend! andbherkanspeitdaies B iRdyvaadahe treating

device has a loading table 311 having an opening 3 1lg which is 29
10 other kinds of works can be definitely carried, and in particular, application to a tabular work is

appropriate.
[0076]
According to the carrying system 1, the closing box 12 and the buffer Bf may not be moved
separately, but the closing box 12 and the buffer Bf retained therein may be moved together as
15 shown in FIGS. 5A and 5B, and FIGS. 6A and 6B. In this case, a structure such that the buffer Bf
is attached to the straight-motion device 17, the buffer Bf is moved by merely the straight-motion
device 17, and the vertical-motion device 18 is omitted is employed.
[0077]
Further, when the loading table 11 shown in FIG 5B does not need to retain the buffer Bf
20 thereinside, a structure such that the vertical-motion device 18 relating to motion of the buffer Bf
from the loading table 11 and the transport robot 19 which transport the wafer W are omitted may
be employed, and the loading table 11 structured in such a manner can have a reduced size to the
carrying direction which is the same size as that of the loading table 150 shown in FIG. 11 by
elimination of the transport robot 19.
25 [0078]
FIG 12 shows a small-size treating device 300 where the buffer Bf and the transport robot

are omitted, and the treating device has a loading table 311 having an opening 311g which is



formed in a loading surface 311d and closed by a closing box 312 having one loading region 312e in
atop plate 312a One sealed container F can be loaded on the loading table 311, the buffer is not
provided therein, and the wafer W is moved to the height of the loading surface 311d in the vertical
direction by providing a mechanism regarding the guig® fail 23 shown in FIG 9B and the 5 vertical rail

25.[0079] In t bodjment sh in FIGS. 5 to 8, it i s t t th d
containor F 1B BHE OB 158 HIAE T A A0S e L2 B BN B ER b7 Bt of the
closing box 12 fer Bonay ﬁ) ixed. at I toR. ' gtion 10
device 17 anol21 ﬁ%g\#elgr%(t?a%ﬁr%%tion dewc%ng may eg %ﬁ‘nﬁl‘%%} %ap?[))l?glgr%%g‘fiﬁ %ﬁ%iﬁ?&? t éemclosing box

12 may be int%f@%d/viﬁédh%@ﬁ&?mtla@@&fﬂ?W[?ﬁM@d@@Hi@ﬁeﬂéh shntampiaying:sbsa isthcture makes
it possible to omit a driving mechanism (structure regarding the horizontal-motion guide unit 17c)

which pressesviiédldssatgobhby fidvadiagmsintoraansinepddinohe Euidb ei] Wrhowhis FE IR asssary to
separate the interior atmosphere of the closing box 12 and the interior atmosphere of 15 the casing 15
from eath othaertied rephéming/closing mechanism of the door 15b can be omitted. [0080] As the
structure of moving means which moves the wafer W carried by the carrying path T to that position
where the folldMhg wafer W does not interfere, not only the structure shown in FIGS. 9A and 9B, but

| tructure shown in FIGS. 13A to 13C loyed. A moving 20 plate 41 jn.FIG 13A
Correaponds to the SN ROVERY A DY LRI K e 2 CENAmeci R Fting plat

corresponds to the Ohe Towi énf) a2t Show 0 a

structured Ikeygag i3/ AT BUPG BTN BRID RIS RIANR B2 dudp

explanation will be given of a moving mechanism of a modi example based on the one moving

plate 41. [008 e ebsizadraying tatudd Bem winleading RElRRD fiaciaced Je.anoxwsrd side

thereof. A straight-motion rail 43 is provided in the vertical direction in accordance with the pin 41a of
the moving plateicll.7thé thtradghidrnaiion devictl Hamgbraihsied ippgenithen olredjisabto, thsize in height
%0 closing box 12 may be integral with the casing 15 of the treating device 10, and employing such a
structure makes it possible to omit a driving mechanism (structure regarding the horizontal-motion
guide unit 17c) which presses the closing box 12 against the casing 15, too.  Further, when it is not
necessary to separate the interior atmosphere of the closing box 12 and the interior atmosphere of
15 the casing 15 from each other, the opening/closing mechanism of the door 15b can be omitted.
[0080]
As the structure of moving means which moves the wafer W carried by the carrying path T
to that position where the following wafer W does not interfere, not only the structure shown in
FIGS. 9A and 9B, but also a structure shown in FIGS. 13A to 13C can be employed. A moving
20 plate 41 in FIG. 13A corresponds to the one moving plate 21 shown in FIG 9, and it is supposed
that a moving plate structured likewise is provided at the symmetrical side in the structure shown in
FIG 13A. An explanation will be given of a moving mechanism of a modified example based on
the one moving plate 41.
[0081]
25 The moving plate 41 has a rotaloading table pin 41a attached to an outward side thereof. A

straight-motion rail 43 is provided in the vertical direction in accordance with the pin 41a of the

moving plate 41.  The straight-motion rail 43 has a rail size larger than or equal to a size in height



relating to a carrying mode where the plurality of wafers W are covered by the shielding cover H
shown in FIG 3C, and when it is necessary to lift up the wafer W to the height of the loading surface |
Id as shown in FIG 12, a rail size larger than the height of the loading surface | Id is employed 5
[0082] A moving unit 45 is attached to a rail groove 43a of the straight-motion rail 43, and the moving

it 45 along the rail 433 b -l troller. Further, th ing unit 45
< provided wih & ROTSH (0 IR ST SRR n e 151 Y e TRBURRG DHRE 41
rotates the ping ﬁ'ﬁé@&%’ﬁ%@ﬁ‘ﬁﬁ ﬁg{]@%%gt%%[ﬁgg Eh%%@%ﬂéﬂ&gﬂt%ﬂﬂ?ﬂéﬂﬁ%ﬁted

controller. [0083] The moving plate 41 whi to the straight-motion rail 43 in the foregoing

manner can form@n assendinginaines surfiace AR Asacansind MKlinadisisiaes-3n@wWn in FIGS.
13B and 13C. Specifically, as shown in FIG 13B, rotation around the pin 41a is performed 15

counterclockwiaslayalrequired angle in such a way that the end portion of the moving plate 41 at the
downstream side of the carrying path T. As a result, the moving plate 41 forms an ascending inclined
surface which [#883 toward the downstream side. [0084] As shown in FIG 13C, the moving unit 45 is
lifted in such a way that the end portion of the 20 moving plate 41 at the upstream side of the carrying

path T, and rotation/aPeRIHRE{HE prispitashed [oariatiEeavel s righsaoierahtiedih®noving plate

41 descends toward the downstream side, and forms a descending inclined surface continuous to the
Cpor surtace BTG LARyTAd DUERCH BN b€ TG Or 8 NS e SABU Race 45
leveled, the enfirc; mMOYINGRIAE A4 NARZBNGR Y SHRLG 520 m&qsﬁﬁl@ﬂ%ﬁﬂﬁ{@?ﬁ[%?éyhe
foregoing motion of the moving plate 41 is controlled as shown in FIGS. 14A to 14C based on the

carried situatigRoQindyslakaf e andr ISty B TR euMakRI ¥ RICK esubhfFambEN8odkolled by the
10 non-illustrated controller.
[0083]

The moving plate 41 which is attached to the straight-motion rail 43 in the foregoing manner
can form an ascending inclined surface and a descending inclined surface shown in FIGS. 13B and
13C. Specifically, as shown in FIG. 13B, rotation around the pin 41a is performed

15 counterclockwise at a required angle in such a way that the end portion of the moving plate 41 at
the downstream side of the carrying path T. ~ As a result, the moving plate 41 forms an ascending
inclined surface which rises toward the downstream side.

[0084]

As shown in FIG 13C, the moving unit 45 is lifted in such a way that the end portion of the

20 moving plate 41 at the upstream side of the carrying path T, and rotation around the pin 41a is
performed clockwise at a required angle, the moving plate 41 descends toward the downstream
side, and forms a descending inclined surface continuous to the upper surface of the carrying path T.
When the moving unit 45 is moved with the moving plate 45 leveled, the entire moving plate 41 in
a horizontal state can move up and down.

25 [0085]

The foregoing motion of the moving plate 41 is controlled as shown in FIGS. 14A to 14C

based on the carried situation of the wafer W.  First, when the wafer W is picked up from the



carrying path T, a descending inclined surface is formed by performing rotation around the pin 41a of
the moving plate 41 counterclockwise. The counterclockwise rotation of the pin 41a is carried out
based on detection by a sensor for detecting the pallet P which is not shown in FIG 14A, and provided
ahead of the moving plate 41. An angle that the pin 41h is rotated is set in such away 5 that the

trusi tion Pa of t llet P, ied h.t [ th. Tt | t ' late 41
fhroLgh the A< BA B  HarH e G ke FHRad B SRV P G SR ey s o
the moving plajyd1, A0 S19RS.ATEL ARG SN RGN MALE ARBASHYE

. . %Yét%t.@lﬂ?eld .
acceleration originating the ascen Ing Inclined surface or an aggressive deceleration mechanism

provided if thegnegiatlysniavHHoNal e IRTalRRIsRE sulfidentict RedQiRnels eithesincliped surface
is decided in consideration of the approaching speed of an object to be carried such that the
acceleration irpibvadedidiead dindetiasviogplas 1. withinapraaehe pin dedivaliedo sthiatstioh oBj8ct to be
carried does not damage the wafer when traveling on the inclined surface. [0086] As the moving plate

41 form$ the dbeiehelimgiriistiinetionifaoé thiealiei iRapiest theughafesr canyi® pathriBtialgltin tharrying path T

travels on the moving plate 41 from the carrying path T and stops. A sensor not shown in FIG 14A

detects that thEPAMEPIITS JUAIgHIE ASERATY opsupiaceg be dorase hupndnertia g8 g AdIG 148,
the moving un[ittl45' caused to move up and the movi tpla 41 isthrotated cIPc wise around the pin
12, and the VT OIS 1€ RVARE AR CABLARPRa S o e R NS B A R Yhne warer
W is moved to,8 pogilion WhRIGBRSHIGLWRIELWnAR gaded.endbe ialowipg Raliel i does not

interfere. [0087] Further, to return the'wafefF W moved above the carrying path T to the carrying path T,

the non-illustrgdegkrmBaaicindism yRsandsPacadpaive gariviadatbcReifss RasiiRiwaferig once
descended from the state in FIG 14B in synchronization with the vacant space and stopped above 25
the camrging patigld ofthdifidinedhisfatate desdst avorisidetabichAE (hhappraichigppltel dflaisotgtatecbe
clockwise around the pin 41a, a descending inclined surface with the end portion of the moving plate

41 at the downgtredudhidutivedagcelortionsubageteal ghpseticuetarss vfhbicapipistepaiiedrvidig o

that the object to be carried does not damage the wafer when traveling on the inclined surface.

[0086]
As the moving plate 41 forms the ascending inclined surface, the pallet P of the wafer W

15 carried by the carrying path T travels on the moving plate 41 from the carrying path T and stops.

A sensor not shown in FIG. 14A detects that the pallet P stops on the moving plate 41.  As the

sensor detects it, as shown in FIG. 14B, the moving unit 45 is caused to move up and the moving

plate 41 is rotated clockwise around the pin 41a, and the moving plate 41 is leveled and caused to

ascend. Because of this ascending, the wafer W is moved to a position where another wafer W'
20 loaded on the following pallet P' does not interfere.

[0087]

Further, to return the wafer W moved above the carrying path T to the carrying path T, the
non-illustrated sensor finds a vacant space in the carrying path beforehand, the wafer is once
descended from the state in FIG 14B in synchronization with the vacant space and stopped above

25 the carrying path T, and from this state, as shown in FIG 14C, the moving plate 41 is rotated
clockwise around the pin 41a, a descending inclined surface with the end portion of the moving

plate 41 at the downstream side being continuous to the upper surface of the carrying path T is



formed. [0088] As the moving plate 41 forms the descending inclined surface, the pallet P slides down
the descending inclined surface by a gravitational acceleration and by a positive acceleration 5
mechanism if the gravitational acceleration is insufficient because the carrying speed of the carrying
path is so fast, at the same eventual speed as that ofi3be carrying path, travels on the carrying path T,
and then carri(ted bé/dthe carrying path T. To transfer the pallet P on the carrying path T smoothly so as
not to damage?ﬁ% wafer W, inclination of the moving plate 41 is controlled in such a way that an
acceleration ir[m]vertical direction when the pallet P is transferred on the 10 carrying path is set
within a predetermined value. After the wafer W is returned to the carrying path T, the moving plate 41

is moved so as not [ eRUSEVHME PRI ArRER MdleibddliomdngeuvaieicVind ARPPKIiGSadwdand 158

show the structure of another modified example which moves the wafer 15 W to that position where
no interferencédesagidisg Awlinadeypirspycievittinmbs cdievach tahbyhgosameadiiection as that of FIG
3A. In this modified example, a 90-degree turn-over unit 50 is provided at one side of the carrying
path T, and armschaniton B hodiviiatstegkeccelpiing beiBicarhgcauspiitepiziteespepd diéelirection of an
arrow in the figure around a rotation shaft 51a ﬁ@grovided. F#{09090] 20 The 90-degree turn-over unit 50

holds the protf@ENBSISR AT PRsbRte e s s ARG tvs P i35t 8Mfe holding unit
51 and the guide plate 52 in the direction of the arrow in EIG 15A at approximately 90 degree with the
SR 8 W et A W it o A

ow eeupcg%rélr lelding ¢ covers the'lwafer W. As

a result, as Shgél&{‘ﬂ@n'f L8RS Foe Mﬁ%ﬂcﬁﬁﬁ&?&ﬁ@%Wﬁ%‘g%‘(@ﬁfﬁsac%%&%@lded from

the carrying path T, carrying through the 25 carrying path T Is performed without causing the wafer W'

loaded on the folleingRaHatR atecIaka AENRHIAEMAR (I 3R falfeP id fadaetd 6Bghow the

structure of the other modified example which causes the
10 carrying path is set within a predetermined value. ~ After the wafer W is returned to the carrying

path T, the moving plate 41 is moved so as not to cause an interference with the following wafer W.

[0089]
FIGS. 15A and 15B show the structure of another modified example which moves the wafer

15 W to that position where no interference occurs, and are perspective views as viewed from the
same direction as that of FIG. 3A. In this modified example, a 90-degree turn-over unit 50 is
provided at one side of the carrying path T, and an actuator 53 which rotates a holding unit 51 and a
guide plate 52 in the direction of an arrow in the figure around a rotation shaft 51ais provided.
[0090]

20 The 90-degree turn-over unit 50 holds the protrusive portion Pa of the pallet P through the
holding unit 51, and rotates the holding unit 51 and the guide plate 52 in the direction of the arrow
in FIG 15A at approximately 90 degree with the guide plate 52 holding down the upper surface of
the shielding cover H which covers the wafer W.  As aresult, as shown in FIG 15B, the pallet P,
the wafer W, and the shielding cover H are retracted from the carrying path T, carrying through the

25 carrying path T is performed without causing the wafer W' loaded on the following pallet P' to
make an interference.

[0091]



wafer W to move to a position where no interference occurs, and are perspective views as viewed
from the same direction as that of FIG 3A Indus modified example, a carrying path Tis laid out in such
away that a carrying surface Ta' inclines. A horizontal-motion device 60 of the wafer W 5 is provided
at one side of the carrying path T, and the horizontal-Bdotion device 60 has a straight-motion rail 61

which is provided wj vin it 62 in.a movable manper and is . provided hqrizontally, and the
moving unit 62 nas B LR KA TR o e T PR IR BoTBUS8) 10 The
horizontal-motj i i j t | 1] e carrying
path Thy the c%l‘?uJP g 6§8§l§ gﬁﬁﬁ#@%@%@%@%ﬁ%@%ﬁd&% %%%%%ﬁﬂ%%%?%%&%n of an

arrow in FIG 1gAnkhefnRipReindlalGr FaB sthe waits Midgrdedripithe caa)igt Fais To¥edd@ position

away from the carrying path T, and carrying by the carrying path Tis performed without causing a
wafer W' loadédsach thedptlovdogyalieiutade Taakdias. intehteiance.nldijadedbd dtof di yinfgrdystem 1
can perform atmosphere separation around the carrying path T covered by the cover 5 by a scheme
other than preissueivdeibi ofcidirdthgearsingwriid RIG! hedndzdoirlexahopldcvacpdipsmay be provided at
the exhaust side to coercively inhale an air around the carryin%gath T and to exhaust outwardly, and

atmosphere s&pARtBItARIAHALHRIEE S Y HRRMAG MO PadmenableBlaNsE2aYPe ssure around
17, 2 St e S R L OhRGP L R U0 G BoyLre P RADING AT Blopened.
an inhglation fgmlgéaﬂg@a filter 72 are provided at the upper portion, and an opening 70b for 'releasing
an air is 25 provided in a bottom plate 70a of the cover 70 can be employed. In the case of this
structure, if filtgaiypg of dusts and cleaning of chemical components by the filter 72 are insufficient, a
clean air from a clean air generation device (not shown) provided in the facility may be introduced
through(34 the fan The Hogrelylanitier yiathbispicte pepasakgortivabaofdanedavitbaaiptedetermined
clean through the carrying path T' by the chuck 63, and in this state, the moving unit 62 is caused to move
in the direction of an arrow in FIG 16A. Then, as shown in FIG 16B, the wafer W loaded on the
pallet P is moved to position away from the carrying path T, and carrying by the carrying path T is
performed without causing a wafer W' loaded on the following pallet P' to make an interference.
15 [0093]
The carrying system 1 can perform atmosphere separation around the carrying path T
covered by the cover 5 by a scheme other than pressurization of an inert gas shown in FIG 4, and
for example, a pump may be provided at the exhaust side to coercively inhale an air around the
carrying path T and to exhaust outwardly, and atmosphere separation may be carried out by
20 inhaling an inert gas and reducing a pressure around the carrying path T.
[0094]
Further, as another scheme of atmosphere separation, as shown in FIG. 17A, a structure such
that the upper portion of a cover 70 which covers the carrying path T is opened, an inhalation fan
71 and a filter 72 are provided at the upper portion, and an opening 70b for releasing an air is
25 provided in a bottom plate 70a of the cover 70 can be employed. In the case of this structure, if

filtering of dusts and cleaning of chemical components by the filter 72 are insufficient, a clean air

from a clean air generation device (not shown) provided in the facility may be introduced through



degree. According to the atmosphere separation in FIG 17A, airtightness in the cover 70 is not
required, seal members relating to the flange 12c of the closing box 12 and the like shown in FIGS.
5A and 5B may be omitted. 5 [0095] FIG 17B shows the fitter other atmosphere separation scheme,
and a structure such that a cover 80 covering the cad¥ing path T is formed in a shape shielded other

th bott Oa, haust 80b havir; 8li dl id t the bott
Surfage 503 1S TAREA: LR B BRSO A B R W B G pipe s
employed. I 5 &XeIEt . O BISHRL A B BT IR B BARRSE LR A

predetermined pressure austing o aust pump 81, the atmosphere in the cover 80 is

separated fromp4igeaXQINAAIRORMIRR 0 3R iNRbcaN AHMRSABERE RRPIORKAIR fRE SREMIRYFEGS.
maintained. This method is effective for suppressing change of the surface of the wafer in carrying by

reducing the oxygahsBmagbtratiednd the concentration of water vapor in the cover 80. Further,
according to this method, there is a problem 15 such that when the interior space of the cover 80 is
depressurized®09&ks than or equal to a viscous flow region, it becomes difficult to eliminate dusts
from the carrying mechanism by the flow of a cleagquas, but in this case, a predetermined amount of

inert gas or clean aif {s iltFothq¥isdhrBibasethspaaopRie sFBtaiencS e 0o Asiseis ek hitn is
I d has | . ter trati to fl by eliminating t t by th
clean and has low %ﬁ%g‘?q’ﬁr%%\?\;\%&%% \%a&%iﬁg?cen ?n 'gq%%%%c’éﬁ’f gaﬂoetﬁgr I}llelr%gltta mgt%p%g ?A(%Lg;;: y the

& 18 dan a om
exhaust pump.of[ﬁe orego mosB ere se n scnemes can pe om respect
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in a case where atmosphere separation is performed for each wafer W loaded on the pallet P by the

shielding covemnkbxiR@epye B WIS &RXAISthéh GRIERGH BRIRusERipk £RART9EIthethid Bxtipieage, the

wafer W covered by the shielding cover His loaded on the pallet P and carried through the carrying

path Tiwhich ishsinroiongaceloy thesivuatBias dipestuidednaipingteaigiydipatsare birtighinsingeifte is not
required, so that a cost necessary for constructing the 35 carrying system can be reduced. According
to the structurexbfupfipueeisdl.ahiatsqspboieadhstcayer 80 is separated from the external atmosphere, so that

an atmosphere appropriate for carrying is maintained. This method is effective for suppressing
change of the surface of the wafer in carrying by reducing the oxygen concentration and the
concentration of water vapor in the cover 80.  Further, according to this method, there is a problem
15 such that when the interior space of the cover 80 is depressurized to less than or equal to a viscous
flow region, it becomes difficult to eliminate dusts from the carrying mechanism by the flow of a
clean gas, but in this case, a predetermined amount of inert gas or clean air is introduced from the
upper portion of the cover 80 to cause a gas which is clean and has low oxygen and water vapor
concentrations to flow, thereby eliminating the dust by the exhaust pump. The foregoing various
20 atmosphere separation schemes can be omitted with respect to a case where the carrying path T is
covered by the cover 5.
[0096]
As shown in FIGS. 3A and 3C, in a case where atmosphere separation is performed for each
wafer W loaded on the pallet P by the shielding cover H, the cover 5 which covers the carrying path
25 T can be omitted. In this case, the wafer W covered by the shielding cover H is loaded on the
pallet P and carried through the carrying path T which is surrounded by a structural object for

ensuring safety that an airtight structure is not required, so that a cost necessary for constructing the



boundary defined by the rib | le and the side wall rib 13a in the loading table 11 in the embodiment
where the buffer Bf shown in FIGS. 5A and 5B are provided, or a lid is provided at the ascending
position of the wafer W ascended by the perpendicular rail 25 (bottom position of the pallet 5 indicated
by solid line) in the embodiment where no buffer Bf is3provided as shown in FIG 12, the lid is

tructured as to b ble/ I ith Icl fth f llet,
the Cover of 8 RUIRCIS hSCULH REAITL 16 e D RATTS T B NLRSe: A D B cover
are opened toﬁ&&ﬁgg}@é@(&ﬂb@h ehAnERS AR ﬁﬁ@é‘d@\f’ﬁﬁ%’l%ﬂ%ﬁﬂﬁﬁ BleMAPRICAHINAN

2004310143 fi er 25, 2004. The specification, claims rawings of Japanese Patent
Application Nth@@%@i%ﬂ@ﬁf%ﬁﬂﬂf%ﬂ"6@[%@@&?&@&)6?3%&%%@&'%&@'3@@9&9@“|'ty

[0098] 15 As mentioned above, the carrying system and the carrying method of the invention are

useful for carrpmgivacitrtis watinWgstandadbyanoptneesdibdtiatél Peabaonlpwitensitkefultor carrying a
substrate and performing a treatment through a treating unit. 36 CLAIMS 1. A carrying system

comprising a dadiszied pratolid/heparchergimpdbjettshere ngbufesBive fraadeibes shayleiadityity bbject by

single carrying object or pIuraI carryln objects by plural carrying objects, and a loading table having
one or a p|ura9f+ gbé@féﬁ%ﬁ g 8 dreedangy mffﬁp%@/e‘gﬁ Bfé)a%%fﬁbse loaded,

and wherein s rr |d out b low.sai din surf ald loa tabl such a
manner as o R §§§él SR TR TR EORS BRSO T i
projected in a&gy&% %%gg%ge&lg | the carrying system further comprlses a moving unlt WhICh moves a

carrying object, which Is carried through said carrying path and passes through said space region, to
that position ydiera another carrying object does not interfere;

10 This application is based on Japanese Patent Application No. 2004-310143 filed on October
25,2004. The specification, claims, and drawings of Japanese Patent Application No.
2004-310143 are entirely incorporated in this specification.

Industrial Applicability
[0098]

15 As mentioned above, the carrying system and the carrying method of the invention are

useful for carrying various carrying targets, and the substrate treating device is useful for carrying a

substrate and performing a treatment through a treating unit.



an opening is formed in at least one loading region in said loading surface of said loading table; and
15 the carrying system further comprises a closing body which can close said opening. 2. The
carrying system according to claim 1, wherein said carrying path can carry said carrying objects in a
combined unit of carrying of a unit of singular carrying@nd a unit of plural carryings, and 20 said
moving unit is structured in such a manner as to Vgﬂiﬁéd carrying object by a moving length in
accordance with a contour size relating to a unit g%u arryings. 3. The carrying system according
to claim 1, further comprising a pallet which is carried through said carrying path, and wherein 25 said
carrying object is loaded on said pallet and carried through said carrying path, and said pallet has a

cover which covers paidacanying MR K SPPRIAIG @@r?imgﬁameméz c'tﬁTzﬂxg 6B)¢RtsTERm a
r

surrounding atmosphere. 4. The carrying system according to claim 1, further comprising a cover body
which covers auteyiig:Ipogeidy ssagit mowng: Wik dabs saigcadrying pajbctobplihg cargyizg system
according to claim 1, wherein said carrying path is formed in an annular shape. 6. The carrying
system accordihigets blainvnl gsrsin chirdsl asihg leedipistibleduy indorcaborliikdishebleadingse
bottom face is opened, and the carrying system further comprises a closing body moving, unit for

moving said dIGERY BotilPastRtsartasien gt pobsr e sRicshfdbpe inteh edsehesy ™ top plate of

gl gt s U e T N
such a manner as to run across a space region where a floor-occupying portion of said
loading table is projected in a vertical direction;

10 the carrying system further comprises a moving unit which moves a carrying object,
which is carried through said carrying path and passes through said space region, to that
position where another carrying object does not interfere;

an opening is formed in at least one loading region in said loading surface of said

loading table; and

15 the carrying system further comprises a closing body which can close said opening.

2. The carrying system according to claim 1, wherein said carrying path can carry
said carrying objects in a combined unit of carrying of a unit of singular carrying and a
unit of plural carryings, and
20 said moving unit is structured in such a manner as to move said carrying object by a

moving length in accordance with a contour size relating to a unit of plural carryings.

3. The carrying system according to claim 1, further comprising a pallet which is
carried through said carrying path, and wherein
25 said carrying object is loaded on said pallet and carried through said carrying path,
and

said pallet has a cover which covers said carrying object to separate an atmosphere



which can retain plural carrying objects thereinside, and wherein said closing body can retain said
storage box thereinside, and the carrying system further comprises a unit which moves said storage
box from a 20 space below said loading surface in such a way that said storage box is retained in said
closing body which is so positioned as to protrude up®ard said loading surface of said loading table.

8. The carryingasg/s%em acgordin%to cla%g 6, furth%r comprising a storage box 25 which can retain
plural carrying ?é HSerES e and lﬂ%?gilﬁoégiﬁr&osing body can retain said storage box

thereinside, and the carrying system further comprises a unit which moves said storage box together
38 with movement of said closing body by said closing body moving unit when said storage box is

retained in said closing pRglyaPyihbe washy NG SYBHe T EGATAING A& B i fiWdherRerdsing a
transport unit 5 which transports a carrying object in such a way that said carrying object moved to
that position wieck cwvénterfeceingeracgtiby byidaid vimving, wnd isitbtaingddmpaaid storage box when
said storage box is retained in said closing body which is so positioned as to protrude upward said
loading surface of said loading table. 10 10. The carrying system according to claim 1, further
comprising a unit which_moves a carrying object moved to that position where no interference occurs
by said moving unifto d MefgrPHSRAtIRRRETdIge s aiedidBad g tbiary nemdhds hgimgSystem
according to claim 1, wlferetiln said moving unit has a unit 15 which moves a carrying object carried
through said cArf i%ﬁnﬁ)la%sogﬂa'uely upward a carrying direction. 12. The carrying system according to
claim 1, further comprising a unit which forms an ascending inclined surface with a portion thereof at a
downstream side of a 20 carrying direction being as an upper end so that a carrying object carried

through said carryigg pate Hay@iseQ)sRAHAMMERIG to claim 1, wherein said closing body is formed
10 in a box-like shape whose bottom face is opened, and
the carrying system further comprises a closing body moving unit for moving said
closing body within a range from a position where said opening is closed by a top plate of
said box-like closing body to a position where said closing body protrudes upward said
loading surface.
15
7. The carrying system according to claim 6, further comprising a storage box
which can retain plural carrying objects thereinside, and wherein
said closing body can retain said storage box thereinside, and
the carrying system further comprises a unit which moves said storage box from a
20 space below said loading surface in such a way that said storage box is retained in said
closing body which is so positioned as to protrude upward said loading surface of said

loading table.

8. The carrying system according to claim 6, further comprising a storage box
25 which can retain plural carrying objects thereinside, and wherein
said closing body can retain said storage box thereinside, and

the carrying system further comprises a unit which moves said storage box together



said moving unit is structured in such a manner as to move said carrying object having traveled on
said ascending inclined surface. 25 13. The carrying system according to claim 1, further comprising a
unit which moves a carrying object moved to that position where no interference occurs obliquely
downward a carrying direction of said carrying path a8l loading said carrying object on 39 said

carrying path. 14, The carrying system.according to.glajm.1, further comprising.a unit which forms a

cesconing iSRS GHd DO P CIa Ao D S CHEA s SHHVHAG Brection

being as a Iom&g&ggj&&}%a&&rg&gg&%@ located at that position where no interference occurs is
strat

slid down to said carrying path. 15. A's e treating device comprising: a treating unit which
performs a treatment on a substrate; 10 a casing which covers said treating unit; a loading table which
is disposed at one side face of said casing, and has a loading surface; a carrying path laid out below

said loading surfaceof Jaieldaading saéeni ncaspageordgionvhieteadiogisvagypyiag pattiont of said
loading table is projected in a vertical 15 direction; and a moving unit which moves one substrate,
which i$ carriedltisfouggspeiid samyinne phitramdpadssesihion ghdaidrspacebrediineyves opbsition where
said one substrate does not interfere with another substrate, and wherein an opening through which a
substrate as aPSRUHASIRTHTE SHRIEEEAFFESERTS R FHE Y B e 8Hidh IS4G BurridstoresiBdbading

table, and the GyBel(ALE, reRDR SoViSs IIITE! SRIRISEE A oS RAPRABISNSAR GOz Sad opening

protrude upward said loading surface of said loading table.

10 10. The carrying system according to claim 1, further comprising a unit which
moves a carrying object moved to that position where no interference occurs by said

moving unit to a height of said loading surface of said loading table.

11.  The carrying system according to claim 1, wherein said moving unit has a unit
15 which moves a carrying object carried through said carrying path obliquely upward a

carrying direction.

12.  The carrying system according to claim 1, further comprising a unit which
forms an ascending inclined surface with a portion thereof at a downstream side of a
20 carrying direction being as an upper end so that a carrying object carried through said
carrying path travels on, and wherein
said moving unit is structured in such a manner as to move said carrying object

having traveled on said ascending inclined surface.

25 13.  The carrying system according to claim 1, further comprising a unit which
moves a carrying object moved to that position where no interference occurs obliquely

downward a carrying direction of said carrying path and loading said carrying object on



10

15

20

39

said carrying path.

14. The carrying system according to claim 1, further comprising a unit which
forms a descending inclined surface with a portion thereof at a downstream side of said
carrying direction being as a lower end so that a carrying object located at that position

where no interference occurs is slid down to said carrying path.

15. A substrate treating device comprising:

a treating unit which performs a treatment on a substrate;

a casing which covers said treating unit;

a loading table which is disposed at one side face of said casing, and has a loading
surface;

a carrying path laid out below said loading surface of said loading table in a space
region where a floor-occupying portion of said loading table is projected in a vertical
direction; and

a moving unit which moves one substrate, which is carried through said carrying
path and passes through said space region, to a position where said one substrate does not
interfere with another substrate, and wherein

an opening through which a substrate as a predetermined object can pass is formed
in said loading surface of said loading table, and

the substrate treating device further comprises a closing box which can close said

opening.



