DESCRIPTION TITLE OF THE INVENTION Atrticle Storage Facility and Article Transport Facility 5
FIELD OF THE INVENTION [0001] The present invention relates to article storage facilities that
include a storage rack for storing semiconductor wafers and reticles and a storage and retrieval
transport apparatus, and to article transport facilities that include the article storage facility. 10
BACKGROUND [0002] Such article storage facilities are used to store semiconductor wafers and
reticles that are used during exposure of the semiconductor wafers. Specifically, the stored
semiconduciop waierppid Keticles are retrieved from 15 the storage rack before being transported to
an exposureﬁrocess aEEaratus. Incidentally, although the exposed semiconductor wafer is

transported ThuRF %J%M&%s for the next process, that semiconductor wafer may be
put back and storedAmrttudesfirageedckeli starad randeEratsrage Feallioy temporal storage. 20The
reticle that has been used is typically put back and stored in the storage rack. [0003] JP 2000-91401A
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the article storage facility.

10
BACKGROUND
[0002] Such article storage facilities are used to store semiconductor wafers
and reticles that are used during exposure of the semiconductor wafers.
Specifically, the stored semiconductor wafers and reticles are retrieved from

15 the storage rack before being transported to an exposure process apparatus.

Incidentally, although the exposed semiconductor wafer is transported
to another processing apparatus for the next process, that semiconductor
wafer may be put back and stored in the storage rack or stored in another
storage rack for temporal storage.

20 The reticle that has been used is typically put back and stored in the
storage rack.

[0003] JP 2000-91401A (Patent Document 1) discloses an example of such an
article storage facility.

In the configuration of Patent Document 1, a semiconductor wafer that

25  1is contained in a wafer container is stored on a cassette shelf in a storage rack,
and a reticle is directly placed and stored on a reticle shelf in the storage rack
or a reticle that is placed on a reticle carrier is stored on the reticle shelf. An
empty container that has the same style as that of the wafer container is
stored in the storage rack.

30 [0004] A storage and retrieval transport apparatus includes a cassette hand
for holding the wafer container, a reticle hand for holding the reticle carrier,
and an opening and closing mechanism for opening and closing the lid of the
empty container having the same style as that of the wafer container.

[0005] When the wafer container is moved out of storage, the storage and

35  retrieval transport apparatus transports the wafer container from the cassette

shelf to a storage and retrieval location.



30 [0004] A storage and retrieval transport apparatus includes a cassette hand for holding the wafer
container, a reticle hand for holding the reticle carrier, and an opening and closing mechanism for
opening and closing the lid of the empty container having the same style as that of the wafer container.
[0005] When the wafer container is moved out of storage, the storage and 35 retrieval transport
apparatus transports the wafer container from the cassette shelf to a storage and retrieval location.
When the reticle is moved out of storage, the storage and retrieval transport apparatus previously
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shelf. Thereafter, the storage and retrieval transport apparatus may close
20 the lid of the empty container from which the reticle or the reticle carrier
carrying the reticle has been extracted, and place the empty container in the
storage rack.
[0007] Also, although Patent Document 1 does not describe a specific
configuration that allows the cassette hand to support the wafer container or a
25  specific configuration that allows the reticle hand to support the reticle or the
reticle carrier, the drawings of Patent Document 1 suggests that the wafer
container may be placed on and supported by the cassette hand, and the reticle
or the reticle carrier may be placed on and supported by the reticle hand.
[0008] Incidentally, Patent Document 1 illustrates that the wafer container
30 has a top flange at an upper portion thereof.

Patent Document 1 describes, although not in detail, an article
transport facility in which the wafer container, or a container containing the
reticle or the reticle carrier carrying the reticle, is transported to a
semiconductor exposure process apparatus as the exposure process apparatus

35 Dby an automated overhead transport vehicle.
[0009] In the article storage facility of Patent Document 1, it is difficult to



[0009] In the article storage facility of Patent Document 1, it is difficult to move the reticle out of or into
storage, and the storage and retrieval transport apparatus has a complicated configuration, and
therefore, an improvement has been desired. [0010] Specifically, the process of moving the reticle out
of storage requires 5 the step of removing the empty container from the storage rack and opening the
lid of the empty container, the step of putting the reticle or the reticle carrier carrying the reticle that
has been removed from the reticle shelf, into the empty container whose lid has been opened, the step
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15 container, the step of extracting the reticle or the reticle carrier carrying the
reticle from the container whose lid has been opened, and placing the reticle or
the reticle carrier carrying the reticle on the reticle shelf, the step of closing
the lid of the container from which the reticle or the reticle carrier carrying the
reticle has been extracted, and the step of placing the container whose lid has
20 been closed in the storage rack. Therefore, the reticle cannot be quickly
moved into storage.
[0012] In addition, the storage and retrieval transport apparatus needs to
include the cassette hand for holding the wafer container, the reticle hand for
holding the reticle carrier, and the opening and closing mechanism for opening
25  and closing the lid of the empty container having the same style as that of the
wafer container. Therefore, the storage and retrieval transport apparatus
has a complicated configuration.

SUMMARY OF THE INVENTION
30 [0013] Under the above background, an article storage facility is desired that
can quickly move the semiconductor wafer and the reticle into and out of
storage, and allows the storage and retrieval transport apparatus to have a
simpler configuration.
An article transport facility having a simpler configuration is also
35  desired.

[0014] An article storage facility according to the present invention includes a



storage rack configured to store a semiconductor wafer and a reticle, a storage and retrieval transport
apparatus, a first accommodation unit provided in the storage rack and configured to store a wafer
container for containing the semiconductor wafer, and a second accommodation unit provided in the 5
storage rack and configured to store a reticle container for containing the reticle. The storage and
retrieval transport apparatus includes a holding unit configured to hold a top flange formed at an upper
portion of the wafer container to support the wafer container in a hanging state. A flange portion
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Incidentally, typically, the wafer container contains a plurality of
semiconductor wafers that are vertically arranged one on top of another, and
the reticle container contains a single reticle.

[0016] The storage and retrieval transport apparatus performs the process of
20 moving the wafer container into and out of storage while supporting the wafer
container in the hanging state by holding the top flange formed at the upper
portion of the wafer container using the holding unit. The storage and
retrieval transport apparatus also performs the process of moving the reticle
container into and out of storage while supporting the reticle container in the
25  hanging state by holding the flange portion formed at the upper portion of the
reticle container using the holding unit.
[0017] In other words, the storage and retrieval transport apparatus
transports the wafer container and the reticle container using the holding unit
that can hold both the top flange of the wafer container and the flange portion
30 of the reticle container.
[0018] Therefore, when the semiconductor wafer is moved into and out of
storage, the storage and retrieval transport apparatus may transport the
wafer container while supporting the wafer container in the hanging state.
Similarly, when the reticle is moved into and out of storage, the storage and
35 retrieval transport apparatus may transport the reticle container while

supporting the reticle container in the hanging state. As a result, the



35 retrieval transport apparatus may transport the reticle container while supporting the reticle
container in the hanging state. As a result, the semiconductor wafer and the reticle can be quickly
moved into and out of storage. [0019] Thus, the storage and retrieval transport apparatus only needs
to include the holding unit that can hold both the top flange of the wafer 5 container and the flange
portion of the reticle container, in order to transport the wafer container and the reticle container.
Therefore, the configuration of the storage and retrieval transport apparatus can be simplified. [0020]
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in the configiyntiomér Waishblee fyadeéd on the reticle container. Therefore, the flange
portion having a form similar to that of the top flange of the wafer container is
15 provided on the reticle container. As a result, the storage and retrieval
transport apparatus only needs to include the holding unit that can hold both
the top flange of the wafer container and the flange portion of the reticle
container. Therefore, the configuration of the storage and retrieval transport
apparatus can be simplified.
20 [0021] Preferred exemplary embodiments of the present invention will be
described hereinafter.
[0022] In an embodiment of the article storage facility of the present
invention, the article storage facility preferably includes a first storage and
retrieval unit for the wafer container and a second storage and retrieval unit
25  for the reticle container, the first and second storage and retrieval units being
preferably provided separately from each other. The storage and retrieval
transport apparatus preferably transports the wafer container between the
first storage and retrieval unit and the first accommodation unit, and the
reticle container between the second storage and retrieval unit and the second
30 accommodation unit.
[0023] With the above configuration, in the configuration in which the wafer
container and the reticle container are stored in the single storage rack, the
wafer container and the reticle container are transported between the
different storage and retrieval units and the different accommodation units.
35 The wafer container can be prevented from being wrongly moved into and out

of storage instead of the reticle container, and the reticle container can be



container and the reticle container are stored in the single storage rack, the wafer container and the
reticle container are transported between the different storage and retrieval units and the different
accommodation units. 35 The wafer container can be prevented from being wrongly moved into and
out of storage instead of the reticle container, and the reticle container can be prevented from being
wrongly moved into and out of storage instead of the wafer container. As a result, the wafer container
and the reticle container can be appropriately moved into and out of storage. [0024] In another
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15 semiconductor wafer as viewed from above can be reduced.
[0026] In another embodiment of the article storage facility of the present
invention, the storage and retrieval transport apparatus preferably includes a
container discriminating sensor configured to determine whether or not the
holding unit is holding the wafer container and whether or not the holding

20  unit is holding the reticle container.
[0027] With the above configuration, even if a system that manages the
operation of the storage and retrieval transport apparatus is interrupted due
to a power failure or the like while the storage and retrieval transport
apparatus is transporting the wafer container or the reticle container into or

25  out of storage, then when the system is subsequently recovered, the wafer
container or the reticle container being transported can be transported to an
appropriate transport destination.
[0028] Specifically, after the recovery, the system that manages the operation
of the storage and retrieval transport apparatus can determine, based on the

30 information detected by the container discriminating sensor, whether the
container being transported is the wafer container or the reticle container, and
determine an appropriate transport destination for the container being
transported. Therefore, the wafer container or the reticle container being
transported can be transported to the appropriate transport destination.

35 [0029] An article transport facility according to the present invention is one

that includes the article storage facility having the above configurations. The



30 information detected by the container discriminating sensor, whether the container being
transported is the wafer container or the reticle container, and determine an appropriate transport
destination for the container being transported. Therefore, the wafer container or the reticle container
being transported can be transported to the appropriate transport destination. 35 [0029] An article
transport facility according to the present invention is one that includes the article storage facility
having the above configurations. The article transport facility further includes a first overhead transport
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second overhead transport vehicles each travel on a travel rail provided on a
ceiling side along the travel paths.
[0032] Therefore, the travel rails provided on the ceiling side along the travel
30 paths for the first and second overhead transport vehicles can be used not only
as travel rails for the first overhead transport vehicle but also as travel rails
for the second overhead transport vehicle. As a result, the overall length of
the travel rails for allowing the first and second overhead transport vehicles to
travel can be reduced, and therefore, the entire facility can be simplified.
35 [0033] A travel path only for the first overhead transport vehicle and a travel

path only for the second overhead transport vehicle may be provided and



BRIEF DESCRIPTION OF THE DRAWINGS 15[0035] FIG. 1 is a partially cut-away front view of an
article storage facility. FIG. 2 is a partially cut-away front view of an upper portion of the article
storage facility. FIG. 3 is a cross-sectional plan view of the upper portion of the article storage
facility. 20FIG. 4 is a cross-sectional plan view of a lower portion of the article storage facility. FIG. 5 is
a perspective view of a first accommodation unit. FIG. 6 is a side view of the first accommodation
unit storing a wafer container. 25FIG. 7 is a plan view of a second accommodation unit. FIG. 8 is a

side view of fe, second acsommoriaion UL 945 B.eHR MiRw ! Arieraliianeaarmeghanism.

FIG. 10 is a side view of the vertjcal transport mechanism holding a wafer container. 30FIG. 11 is a

side view of tRBIGHHEE YEIRspBA rﬂe@?a%ﬁ%rﬁ%%l&ﬁﬁg%hcl@@oﬁ?éi%ﬁi efsraoad FHRRSRAE of the
vertical transpbithaeoariksmmay bEIGrddded piragethivereigwaivehtiding yraithaldihy dheticle

container. 3pEIG. {9, fplan Yiew ol BARRROIEPANS 21 8 25UclR HANSRY AW the travel
5 paths is disadvantageously longer.

[0034] In contrast to this, in the article transport facility of the present

invention, the travel rails provided on the ceiling side along the travel paths of

the first and second overhead transport vehicles can be used not only as travel

rails for the first overhead transport vehicle but also as travel rails for the

10  second overhead transport vehicle. Therefore, the overall length of the travel

rails for allowing the first and second overhead transport vehicles to travel can

be reduced, and therefore, the entire facility can be simplified.

BRIEF DESCRIPTION OF THE DRAWINGS
15 [0035] FIG. 1is a partially cut-away front view of an article storage facility.
FIG. 2 is a partially cut-away front view of an upper portion of the
article storage facility.
FIG. 3 is a cross-sectional plan view of the upper portion of the article
storage facility.
20 FIG. 4 1s a cross-sectional plan view of a lower portion of the article
storage facility.
FIG. 5 1s a perspective view of a first accommodation unit.
FIG. 6 is a side view of the first accommodation unit storing a wafer
container.
25 FIG. 7 1s a plan view of a second accommodation unit.
FIG. 8 is a side view of the second accommodation unit.
FIG. 9 is a side view of a vertical transport mechanism.
FIG. 10 is a side view of the vertical transport mechanism holding a
wafer container.
30 FIG. 11 is a side view of the vertical transport mechanism holding a
reticle container.
FIG. 12 1s a plan view of the vertical transport mechanism.
FIG. 13 is a perspective view of a holding unit holding a reticle
container.
35 FIG. 14 i1s a plan view of transport paths of an article transport facility.

FIG. 15 1s a side view of a first overhead transport vehicle.



FIG. 15 is a side view of a first overhead transport vehicle. FIG. 16 is a partially cut-away front
view of the first overhead transport ve hide. FIG. 17 is a partially cut-away side view of a second
overhead transport ve hide. 5FIG. 18 is a partially cut-away front view of the second overhead
transport ve hide. FIG. 19 is a plan view of transport paths for a reticle container. DETAILED
DESCRIPTION 10 [0036] Next, embodiments of the present invention will be described with reference
to the accompanying drawings. (Overall Configuration of Article Storage Facility) As shown in

FIG. 1, a storage ra for stqun ic . S S G n (o e FIG.
18) is provided, ext(-;-i:rl](ldéﬁri _%éorcri]gthge ﬁ%@%{}ggﬁ% %ﬁ%&ir%\feﬁg?g b%ﬁ(%)ﬁg %ﬁ/%rti!f:%a%{ir{fn@s&port
apparatus 2t(§’é§P‘P§.‘9‘3 lS'storage and retrieval transport apparatus is provided, extending from the
first to third levels. I btherlwords ainghigiedtpodirhav ahessterage vackf1 as peovitdedoestbrdihg
through a plwﬁ%gge\y&{%@éthe building, and here, as an example, the storage rack 1 is provided,
extendipg 20 throu%ﬁf ree(]aogevels of the. byilding. [0037] pecifically,otspe storage rack 1 includes a
lower stucture 1D detPatthd MRFHVeY of et Bt 2n VSHEr trﬂ&‘?ursé}‘i@%r&‘/’ af'the third

level of the braldmpranelaichkddle structure 1M provided between the lower and upper structures 1D
and 1U. The semicopplyctos yafess.Whidddhe 2adp0esm Bl arersiored i thedawseAnd upper

structures 1D and 1U. The vertical transport apparatus 2 has a vertical movement base 2A (see
FIG. 9) that moves up and down in an internal space of the lower, middle, and upper structures 1D,
1M, and 1UDBFRaBidvByP Kk RIPITSENIN this embodiment, as can be seen from the foregoing

descriptjon, [he330 middle sthustdientMtfons Be/gitical tporaregtiopatRiioribeaiticBbmayvament base

2A of the verti{;a}nl etr%nst%oi}tﬂgp aratus 2 witho&lt storing the semiconductor wafers Wh and the reticles

Rt. The middfe Striicture 1 may I%}B?en fﬁg%erﬁgvolﬁl&ctor wafers Wh and the reticles Rt.
(Overall Configuration of Article Storage Facility)

As shown in FIG. 1, a storage rack 1 for storing semiconductor wafers

Wh (see FIG. 16) and reticles Rt (see FIG. 18) is provided, extending from the
15 first level to the third level of a building. A vertical transport apparatus 2

(see FIG. 9) as a storage and retrieval transport apparatus is provided,

extending from the first to third levels. In other words, in this embodiment,

the storage rack 1 is provided, extending through a plurality of levels of the

building, and here, as an example, the storage rack 1 is provided, extending
20  through three levels of the building.

[0037] Specifically, the storage rack 1 includes a lower structure 1D provided

at the first level of the building, an upper structure 1U provided at the third

level of the building, and a middle structure 1M provided between the lower

and upper structures 1D and 1U. The semiconductor wafers Wh and the
25  reticles Rt are stored in the lower and upper structures 1D and 1U.

The vertical transport apparatus 2 has a vertical movement base 2A

(see FIG. 9) that moves up and down in an internal space of the lower, middle,

and upper structures 1D, 1M, and 1U of the storage rack 1.

[0038] In this embodiment, as can be seen from the foregoing description, the
30 middle structure 1M forms a vertical movement path for the vertical

movement base 2A of the vertical transport apparatus 2 without storing the

semiconductor wafers Wh and the reticles Rt. The middle structure 1M may

store the semiconductor wafers Wh and the reticles Rt.

[0039] In this embodiment, outer circumferential portions of the upper and
35 middle structures 1U and 1M that are located above the floor surface of the

second level are covered by a wall-like structure K1. Outer circumferential



[0039] In this embodiment, outer circumferential portions of the upper and 35 middle structures 1U and
1M that are located above the floor surface of the second level are covered by a wall-like structure KiI.
Outer circumferential portions of the lower and middle structures 1D and 1M that are located below
the floor surface of the second level are covered by a plate-like structure K2 (see FIG. 4). Although not
described in detail, ventilation devices for maintaining 5 clean the internal space of the lower, middle,
and upper structures 1D, 1M, and 1U are provided at some points. The first and third levels of the

building are sleaR a0 eh, 10040 A%SHONRLLEIGS.2J0 fptls lter ANd uRBSLEYMEIER 4P and

1U are assembled by putting elongated frame forming members toget er to_have 10 the outer shape
of an oblond Pectirgurairfrairlidhipegcond ;vehsm fovaesbbiha Wats SrscaiFd Ay iditles two

first accomnieeafidarumlts 51 for accommodating a wafer container W containing a semiconductor

wafer Wh, and a S%@H&@?fﬁ@p%mmt%é@fﬁ@cemﬂga&s&g&@H&éﬁ@@&%ﬂﬁf&ﬁﬂ@ammg a
reticle Rt. T two fbst 15 acc mmodatl n unl s 51 and gﬁ second accommodation u]rtlb izlﬁn
5 d the

vertically ar 68d R BT 158?18918 t’%L‘r‘?e A P A e St HERShEHSHBRSN
second accamehdblation pﬂm'satﬁ‘zl prowided poihésuppbhstivstirad thirdy deethahtjee b mgcessary.
[0041] As shwR]kElGdhin the lower structure 1D, two first accommodation 20 units 51 and two

second acc agion units S2 ed in rcle or ar t althoyg own,
tho Towor StULIL 15 FATERS Bab o 2abe dnd B SR CEA GHPRERS S SR I Ca ek ot from
those of theawo Firstmbdethhogatkomaritemdase ¢ KzameTiarmimgbarerobtie fipsterBerctomavedation
units Eil)anctmeoiggg@%Qﬁgqpmpgmg}@%&ﬁ%mgyiggglamé‘[@ig\@@r structure 1D may be changed

when necessary. [004 ] As shown anéGSZW E 3, tfll)e upper, strycltpléreleJ lnCIfJ 5, 38 a fIf.St %torage

and retrieval unit FI Tor tﬁe Walter Contaily a pa rrof upper warer conveyors prowded atan upper
left portion thereBTaAdaticihyadtsidd Bgrﬁa@oymwéartm Pe‘éaaﬁﬁaaé@@i@tvama%wenwaf@mveyor 4

provided at gdpm@raliRertioy#fereoWh, and a second accommodation unit S2 for
accommodating a reticle container R containing a reticle Rt. The two first
15 accommodation units S1 and the second accommodation unit S2 are vertically
arranged one on top of another. The numbers of the first accommodation
units S1 and the second accommodation units S2 provided in the upper
structure 1U may be changed when necessary.
[0041] As shown in FIG. 4, in the lower structure 1D, two first accommodation
20  units S1 and two second accommodation units S2 are arranged in a circle or
arc.

Note that, although not shown, the lower structure 1D includes two
other second accommodation units S2 at locations different from those of the
two first accommodation units S1 of FIG. 4. The numbers of the first

25 accommodation units S1 and the second accommodation units S2 provided in
the lower structure 1D may be changed when necessary.
[0042] As shown in FIGS. 1 to 3, the upper structure 1U includes, as a first
storage and retrieval unit F1 for the wafer container W, a pair of upper wafer
conveyors 3 provided at an upper left portion thereof and arranged side by side
30 1in a front-rear direction and a lower wafer conveyor 4 provided at a lower left
portion thereof.

The lower wafer conveyor 4 is provided to allow a worker to manually
transfer the wafer container W.

As described below, the pair of front and rear upper wafer conveyors 3

35 are provided to allow a hoist type first overhead transport vehicle Bl to

transfer the wafer container W.

10



The lower wafer conveyor 4 is provided to allow a worker to manually transfer the wafer container W.
As described below, the pair of front and rear upper wafer conveyors 3 35 are provided to allow a hoist
type first overhead transport vehicle B1 to transfer the wafer container W. [0043] As shown in FIGS. 1
to 3, the upper structure 1U includes, as a second storage and retrieval unit F2 for the reticle container
R, a pair of upper reticle conveyors 5 provided at an upper right portion and arranged side by side in
the front-rear direction and a lower reticle conveyor 6 provided at a lower left 5 portion and arranged

next o the Iyefaaler con(evR e B2 NG OnLIERLAlectOnluadl e O eEBfide

conveyor 6 Is rowded tO allow a worker to manua transfer the reticle container R

described béFBW%ﬁeaBQI FBPHER B é%éh?é%?&él@ow%&eg Ko 2 RAY: MitoR S 5%6‘\}% hoist
type secondcousryead fignspotedhiclerBAipdrangkt thertaiiclacdrtainegRd [6Rk4bAsehown in FIG.

1, the lowergugtyre- 10 inglydes o Asthe H%é@@%ﬁ&@%ﬁ%@&l B%trﬁhé&ﬁk{toé'ﬁﬁr\%@%@ht upper

wafer conveyors 7 pro éde at an ypper portion thereof ang a lower wafer c 1£{1 g I‘OVI edat15a
lower pBrtioRThEASHAND AHFRBESGRFEL? EBRRBRE TASEABY S8 &I G L Bk MhAGSIly
transfer the fvafidrcontaimectivn. The pair of left and right upper wafer conveyors 7 are provided

to allow the honst typﬁﬁ@%%@”ﬂ@c@@!é@@ﬁp%ﬁf@i%'%ﬁ)lzfeetaaﬂﬁﬁﬁlé&ﬁd’\@fﬁ'k%ﬁ) EOMRIRGE MY [0045]

The lower s also gﬁlude ast second storage and retrieval unit F2, a lower reticle
conveyor 9 %ﬁs pC(S’r’i’l The lower reticle conveyor 9 is provided to
allow a Worker to mé%méﬁy@&ﬂdd&fbl%éh@mgaﬁrfmnélaﬂd rear A gesagbedeatsovesyinrhis

embodimenk ibe,fipsiasd s6coNevetaragsang frireyahdnbs &ltand FHa-ang Riavideriineash gf the
upper and | wer sftru%ﬁJres 1H and 1D. The,arrangement and numbers of the first and second storage

1 COl’l ainer
and retrieval Ghits Bl ahd E2'h

:fgpper stricture 1U may be 30 changed when necessary, and the
arrangemenﬁo&}ﬂhtfhﬁ»bél‘é)mhmﬂ t@nd sddsndosistagérastirearidtalnshedesarts Fhin hestower

structure 1DstoaydeeahneadevhBaRBCESSANair of left and right upper wafer conveyors 7
provided at an upper portion thereof and a lower wafer conveyor 8 provided at
15 alower portion thereof.

The lower wafer conveyor 8 is provided to allow a worker to manually
transfer the wafer container W.

The pair of left and right upper wafer conveyors 7 are provided to allow
the hoist type first overhead transport vehicle Bl to transfer the wafer

20  container W.
[0045] The lower structure 1D also includes, as the second storage and
retrieval unit F2, a lower reticle conveyor 9 provided at a lower portion
thereof.

The lower reticle conveyor 9 is provided to allow a worker to manually

25  transfer the reticle container R.

As described above, in this embodiment, the first and second storage
and retrieval units F1 and F2 are provided in each of the upper and lower
structures 1U and 1D. The arrangement and numbers of the first and second
storage and retrieval units F1 and F2 in the upper structure 1U may be

30 changed when necessary, and the arrangement and numbers of the first and
second storage and retrieval units F1 and F2 in the lower structure 1D may be
changed when necessary.

[0046] In this embodiment, as described below, a container transfer device 2B
(see FIG. 9) included in the vertical movement base 2A of the vertical
35 transport apparatus 2 is configured to select a location of an object to be

transferred by turning about a pivotal axis Z extending in the vertical

11



[0046] In this embodiment, as described below, a container transfer device 2B (see FIG. 9) included in
the vertical movement base 2A of the vertical 35 transport apparatus 2 is configured to select a
location of an object to be transferred by turning about a pivotal axis Z extending in the vertical
direction. Therefore, as shown in FIG. 4, the first accommodation unit Si is configured to support
the wafer container W while orienting the wafer container W so that the front-rear direction of the wafer
container W is toward 5 the pivotal axis Z. Similarly, the second accommodation unit S2 is configured
to support thg feticle container R while orienting the reticle container R so that the front-rear direction
of the reticle container R is toward the pivotal axis Z. [0047] As shown in FIG. 3, in this embaodiment,

] A . .
the container transpbRAESRveorinEdEY Mlffe tpbRe stiidreconrmadationgpaitwateitonveyor
3, the lowerovafeg el etor Ajibertippke retisfeicarvreyponty aWd tvditeverreticiag otiveyambeieach

include a rollgy, eonwayar- 5ash PREFORe¥AISINEIASS At sRerpeCinRfttheRinsidshpstorage
rack, an orientation chﬂngln dev;ce ('l?rﬁ(?hf wn) that gthanges an orl.entatlo.nﬁf the wa{er container W
nt- [

or the reticldhs RIHRhaxt & t GRS SRS GRS BRAIREN L BP HHFEle
container R fis towarortheheiviesttichxisont{0048] ISimlakty oindhisregntiodimeéisl etivewaritadmeR tsansport

conveyors inglyded dnfiae IQUEE SIVEMISHLBY tRe thRIHRPEHMBRIFORVEY A WallE 1AWESIWAIET
conveyor 8, and the lower reticle conveyor 9, each include a roller 20 conveyor. Each of the conveyors

includes, at aM' &fd portion further inside the storage rack, an orientation changing device (not shown)
that changef8x drightatibnwhtia walfer containghia/ enthediatieletcoltaimenRaseethat tesfroxit-rear

directipp of i wafsrLanRIAREN A A8 pplslsteariainen B is. owaid dhp Aetaedds k2130 49)]
Although rojdegeribed n detal, he arengtion chenaing device, neluces & coniainer supbor base
that can be moved up anc§ owh. turned: and mdved'in %%e {rangpont n’ecﬂon%?o cRANGE e Orientation
of the contafiegyveyor §vikephiadonainaplicnevedcrarof siachyel the eprnexmsn trangiry device
changes thexarigndager Rhifa aoriRine dupRbes fiomdhe dorHain@ientation changing device

(not shown) that changes an orientation of the wafer container W or the reticle

15 container R so that the front-rear direction of the wafer container W or the
reticle container R is toward the pivotal axis Z.

[0048] Similarly, in this embodiment, the container transport conveyors
included in the lower structure 1D, i.e., the upper wafer conveyor 7, the lower
wafer conveyor 8, and the lower reticle conveyor 9, each include a roller

20 conveyor. Each of the conveyors includes, at an end portion further inside the
storage rack, an orientation changing device (not shown) that changes an
orientation of the wafer container W or the reticle container R so that the
front-rear direction of the wafer container W or the reticle container R is
toward the pivotal axis Z.

25 [0049] Although not described in detail, the orientation changing device
includes a container support base that can be moved up and down, turned, and
moved in the transport direction to change the orientation of the container.

When the container is moved out of storage, the orientation changing
device changes the orientation of the container supplied from the container

30 transfer device 2B back to an orientation suitable for transportation by the
container transport conveyor, and supplies the container to the container
transport conveyor.

[0050] (Configuration of Wafer Container)
The wafer container W for storing the semiconductor wafer Wh is an

35  airtight container of synthetic resin that is produced in compliance with the

Semiconductor Equipment and Materials International (SEMI) standards, and

12



30 transfer device 2B back to an orientation suitable for transportation by the container transport
conveyor, and supplies the container to the container transport conveyor. [0050] (Configuration of
Wafer Container) The wafer container W for storing the semiconductor wafer Wh is an 35 airtight
container of synthetic resin that is produced in compliance with the Semiconductor Equipment and
Materials International (SEMI) standards, and is typically called a Front Opening Unified Pod (FOUP).
Although not described in detail, as shown in FIG. 16, the wafer container W is configured to contain a

plurality of S%@%@QH?QEW@&%%E@})@H{H W&r We)on top of another. The wafer

container W has, 5 at an upper portion thereof, a top flange 10 that is to be held by the hois} type first

overhead transport YHARIEEL. TRE \ﬂSFéF%{%]ta}Hele%es a ShRoRR stitdcE thehBorths SfseRtng that is
opened andcoloteichexsiig B liebnfegnibed thaicoanadia rembuablyyatibcked tortia ctafewabeataifén W and

through whigh the SUbSHAE TS HLINB QL s&%ﬁ%ﬂ@mﬂ&mﬁerm@t@@er\%nwm@w #9s,

AL R O N e R S
11 (see FIG n IGS. 17
and 18, the fHMI@whamértRfmmmaﬂhm@ehBletlcTélRmm aotightmonidneasf Byrthiztioresin that
includes a npiFFRQAVLER SATAN Jﬁ%fﬁ%tﬂﬁé)cp%”o%W@&@%(bﬁ)s@deé‘iQ@ qu%é&&%e?ftha% an
eI R S Y e s T ARt
portion e p u

The reticle cmhatmet@ﬁaeuatlarﬁmppeqemm:adhﬁmf t@élamgéem:pnmmethhéEb@tmbéelneld by
the hojgs type aesang wzveimﬁﬁatmeﬁgta&mﬁie&%mn tHikR farae:nadiond 3eoeihewraliele

container R h S sha e similar to t Pf th 03901‘2tthE afrer container W and the same size
as that of the o qu fB 'Offe Wa er <on alner 521 o‘nfiguration of First Accommodation
Unit) A 9|5(1 Ff@rgtm@%mAQGQEWW ation unit 51 includes the three positioning

pins 11 at an upper parépeveh aEIG8ody 44 dheseehthaithds addtshape RYsiewaekfiomatigve. The
main body 14 e% ?ttﬁ%hlesdagta?{"%\i/ RSN a%%%gfeg syn%heucp P (%gtsflrr?r’rhe Pcfrsltcludes a main body

15 portion 13A that is open downward (i.e., a bottom portion thereof has an
opening), and a lid member 13B that is removably attached to the lower
opening of the main body portion 13A. The reticle Rt is placed and supported
on an upper surface of the lid member 13B.

The reticle container R has, at an upper portion thereof, a flange

20 portion 13C that is to be held by the hoist type second overhead transport
vehicle B2.

The flange portion 13C of the reticle container R has a shape similar to
that of the top flange 10 of the wafer container W and the same size as that of
the top flange 10 of the wafer container W.

25 [0052] (Configuration of First Accommodation Unit)

As shown in FIGS. 5 and 6, the first accommodation unit S1 includes
the three positioning pins 11 at an upper portion of a main body 14 thereof
that has a U shape as viewed from above. The main body 14 is attached, at
only one end thereof, to a support frame post T.

30 The wafer container W 1is placed and supported on the first
accommodation unit S1 while the wafer container W is positioned by the three
positioning pins 11 (see FIG. 5) of the first accommodation unit S1 are fitted to
the fitting grooves (not shown) of the wafer container W.

[0053] (Configuration of Second Accommodation Unit)
35 As shown in FIGS. 7 and 8, the second accommodation unit S2 has an

upright receptor 15A protruding upward at each of left and right side edge

13



30The wafer container W is placed and supported on the first accommodation unit 51 while the wafer
container W is positioned by the three positioning pins 11 (see FIG. 5) of the first accommodation unit
51 are fitted to the fitting grooves (not shown) of the wafer container W. [00531 (Configuration of

Second Accommodation Unit) 35As shown in FIGS. 7 and 8, the second accommodation unit S2 has
an upright receptor 15A protruding upward at each of left and right side edge portions of a main body
portion 15 that has a rectangular shape as viewed from above. The main body portion 15 is attached,

at only one gRCBRIER: 1o AheSuRRAYt BAIROR Thal0RAY) henalnhaty SRINANASHEs

placement portion 15a on which the 5 reticle container. R is to be placed and supported.

placement pEABIRREYEs alHYHI S BORASH thaF i8ohede HarhGrhrat only Phe e8dotheiedortfinodation

unit S2 supphesthepretidiencomtamserIR that is placed on the placement portion 15a. The second

accommodaip/ ¥Nit§2 RASIHPBS dReystisim coBtaine R Usinthslopsd Rastions 151 GeRfinHeHs to 10
ends in the front-rear direction_of the glac me té%]oégrtlon 15a éagd LHE‘S% and right receptors_15A.
N

[0055] (ﬁ/ertf@é?ellfeaﬁ%@r{%ﬁ H&Jjg) © Plagg iBRHREE ?ﬁ@%‘f&%g%ﬂo&pﬂ)gf’mus 2,
as shown inFGkoldowe partienvdritas crovememolvase 24lincludes the container transfer 15 device

ﬁB- The C?ntainer_ tr%h%fege{ésmeaé;&)ﬁﬁg@%%l%am%ﬁmi Sﬁﬂfﬁiﬁ%%%@”gﬁg tﬂecf]@a%f%ﬁ?aiﬁ@svw ig ?
anging sta r.in anging, posigon) by noldin e e 0 e wailer C aliner Vv, anda 1or
ooy (PR O ST ) ot O ROP G B R B S st
container RS2010888)Théhee itidatieasmpennsgypBrateng islepediguredansrapbporntieuweateteontainer
W betygen the1first straserand setdenalinit 5t and thectiatacqapmadatien sSpl Shwiie sweporting

the wafer corr}é?ig%re Vginﬁthe Tgp\ging state, and to transport the reticle container R between the second
storage and 1 fieval Unit 2 and the second accommodation unit S2 while supporting the 25 reticle

container R iAGB&IhAWgititgatalea merbAOmiparainek described hereinafter. [0057] Specifically, a
guide rail 18 for guidingdie MddiCalspevenetidase RAland aspounigpyeiohtid 2ina Barnenthat

allows the V%ﬁt@gl @%\éeﬁ?rﬁhgavsgrtical movement base 2A includes the container transfer

15 device 2B. The container transfer device 2B has a holding unit 16 for
supporting the wafer container W in a hanging state (or in a hanging position)
by holding the top flange 10 of the wafer container W, and for supporting the
reticle container R in a hanging state by holding the flange portion 13C of the
reticle container R.

20 [0056] The vertical transport apparatus 2 is configured to transport the wafer
container W between the first storage and retrieval unit F1 and the first
accommodation unit S1 while supporting the wafer container W in the hanging
state, and to transport the reticle container R between the second storage and
retrieval unit F2 and the second accommodation unit S2 while supporting the

25 reticle container R in the hanging state. KEach portion will be described
hereinafter.

[0057] Specifically, a guide rail 18 for guiding the vertical movement base 2A
and a counterweight 17 in a manner that allows the vertical movement base
2A and the counterweight 17 to move up and down, is provided at a back

30 portion in the storage rack 1, across the lower, middle, and upper structures
1D, 1M, and 1U (see FIGS. 3 and 4).

[0058] The vertical movement base 2A is provided at a front portion of the
guide rail 18. The vertical movement base 2A includes, at a back portion
thereof, a plurality of first wheels 19 for controlling the position in the

35 front-rear direction that rotate about an axis extending in a lateral width

direction of the storage rack 1, and a plurality of second wheels 20 for
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2A and the counterweight 17 to move up and down, is provided at a back 30 portion in the storage
rack 1, across the lower, middle, and upper structures 1D, 1M, and 1U (see FIGS. 3 and 4). [0058]
The vertical movement base 2A is provided at a front portion of the guide rail 18. The vertical
movement base 2A includes, at a back portion thereof, a plurality of first wheels 19 for controlling the
position in the 35 front-rear direction that rotate about an axis extending in a lateral width direction of
the storage rack 1, and a plurality of second wheels 20 for controlling the position in the lateral

direction that rotate;ahoyt an %&%e%qcilqglén %{%QQ]-VS%YQ\Q’JH}E JifRtapL fa&g%ﬁ&%@%%raa%ags'econ q

The vertical movement base 2A is moved up and down along the guide rai y the first an

wheels 19 aftopBBHFGRITEbYRE YLHGE Areetan pdbe) sthsagsursivkight 17 is provided inside
the guide rail 18. Th€leweitresight ddhiectitesa 2uralinoetirsipraliatsldd thatontath algoada

diagonal axis,exigngingRagkuyatd indhe FeRirealMdth,dir oerns AL B alaIags tiack-dias PoR

progresges inward in the lateral width direction of the 10 storage rack 1, and a plurality of second
rollers 22 thaProtate about a diagonal axis extending forward in the front-rear width direction of the
storage rack@0a9briBherogresseswrigird ih7this latersaidedth aiidetidhof guedstorage t&ck 1The The

counterweighfktis-mnayed 4m andidewd flong.thegiguigerait 1@y ihefirshand.seaendueliera 21 and
22 being gu%edatt)ﬁiwe uide rail 18. 1%%)%/30%%5 shown in FIG. 9, the u(g er structure 1U jncludes, at
an upper poltiBRMBIeRF S SHIGRLARRE HHVEA (N 23 Eh A GridLrP s PRtaed iHforward
and reversestirsxgionsckhe fswerspuoanesdE intivaet iatholvdepartiv thedevtctigaielt ront and

rear idling reiiagaembarsa2d A frstyBicsH soeysien belt2btisavienped anspungi asewad the 20

driven rotating.member 23 with both en %thFreof extendir&g d%wnward. en(% (Portion of the first
. aX1s € teﬁdégg orwar na e Ifront-rear widtr 1r(f3%10n ol.the s ran%e ralg:k
vertical movément De 'S CONNéected to an upper en ortion o € vertical moverfent pase 2A, and

the other endSputtidir egrhesfisstvesichimdve hader e izbhsdeeemicencef tharstppaeandpdrtion of the

counterweight 17. 25 R0&M rsecenthvarficalmavemanhbaliddtvis Wi edand fungidroging the pair
of idling rotatingsmembers 24 with hoth ends th extendin ward. One-end jon of the second
merical o e T e o

the othér entPPBRloA 8f thevsacandVErichl HisvepRet érEsUE il ctetraes 19k e entPp8ttion of

portion thereof, a sprocket-like driven rotating member 23 that is driven to
rotate in forward and reverse directions. The lower structure 1D includes, at
a lower portion thereof, a pair of front and rear idling rotating members 24.
A first vertical movement belt 25 is wrapped and hung around the
20  driven rotating member 23 with both ends thereof extending downward. One
end portion of the first vertical movement belt 25 is connected to an upper end
portion of the vertical movement base 2A, and the other end portion of the first
vertical movement belt 25 is connected to an upper end portion of the
counterweight 17.
25 [0061] A second vertical movement belt 26 is wrapped and hung around the
pair of idling rotating members 24 with both ends thereof extending upward.
One end portion of the second vertical movement belt 24 is connected to a
lower end portion of the vertical movement base 2A, and the other end portion
of the second vertical movement belt 26 is connected to a lower end portion of
30 the counterweight 17.
[0062] Therefore, the vertical movement base 2A is moved up and down along
the guide rail 18 by the driven rotating member 23 rotating in forward and
reverse directions.
[0063] (Configuration of Container Transfer Apparatus)
35 As shown in FIGS. 9 and 12, the container transfer device 2B includes

a turning base 27 that is mounted to the vertical movement base 2A in a
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30 the counterweight 17. [0062] Therefore, the vertical movement base 2A is moved up and down
along the guide rail 18 by the driven rotating member 23 rotating in forward and reverse directions.
[0063] (Configuration of Container Transfer Apparatus) 35As shown in FIGS. 9 and 12, the container
transfer device 2B includes a turning base 27 that is mounted to the vertical movement base 2A in a
manner that allows the turning base 27 to turn about the pivotal axis Z, an extending and retracting link
28 that extends and retracts while being supported by the turning base 27, and a vertical frame

member 29 {hahi%:suARAE Y anierdnhResTHianydh SRS oyl eiendibgand gelracting S link
28. The holdlng?glnlt 16 is provided at an upper en ﬁortlon of the vertjcal frame member 29. [0064] As

shown in FI&% QHéghﬁlﬂﬁwgrﬁFﬁ?ﬁ@riﬁclhﬂl& P Fh%ﬁ%délawlﬁoﬁﬁfﬁécféA‘ﬁbé{%%@% forward
and reversestipgctivad diyotihe totatiorgabisy BXteadihgiverticettivanmewtniemtiee Qetidingisind

retracting 1,k a8 &xEnds A ekt g seipRRsRel gl eleaset by el olelding claw
portlon 16A.being clo ned. [0065] Therefore ta e container transfe deV|Qe 2B |s configured
to sele an %Br%ecﬁ% iﬁﬁ%rh?ﬁ‘f@@ (Pé”t WSTOSHIS e WABr TR GIB d?ﬂﬁ‘i?ﬂ?r %“furnlng
about the pivetdlei$rz pasdnardsfer2e object to be transferred by 15 the extension or retraction of
the extending @l refactig ink2®rhe pgemf& 196161 kiggnalﬁftth% haldingednit 16:Ard e yergcal

movement of, the vertical moy ase 2 Whl| the pbject to be transferred in the hanging
tate " J00GATR (RHIERBro e B Lo EahBr [FARGIEY Vlbet SEEHTSL QPSRBT B the
wafer contaifféatiois m:ss‘iéme@ndmgh@ ﬁrsha@@‘onnn@dwﬁnduﬂmeaxbem@nmmnaa@eae:ﬁ@@trieval

unit Fh will bengleseribadnds anditiRiyathe. CONRINRMFRNINGR HSMTE #ABris dusadba e piyotal axis
Z so that the}\lhg %g lIlnI'[ 16 faces tpg first. accclmm&)datlon uné 51 (an object to be transferred). Next,

the holding uni NLRORES 4G4 Reing closed or open
[0065] Therefore, the contamer transfer device 2B is configured to select an

object to be transferred (i.e., the wafer container W or the reticle container R)
by turning about the pivotal axis Z, and transfer the object to be transferred by
15 the extension or retraction of the extending and retracting link 28, the opening
or closing of the holding unit 16, and the vertical movement of the vertical
movement base 2A while holding the object to be transferred in the hanging
state.
[0066] A transfer process of the container transfer device 2B that is performed
20  when the wafer container W is transferred from the first accommodation unit
S1 to the first storage and retrieval unit F1, will be described.

Initially, the container transfer device 2B is turned about the pivotal
axis Z so that the holding unit 16 faces the first accommodation unit S1 (an
object to be transferred). Next, the holding unit 16 is positioned above the

25  wafer container W by extension of the extending and retracting link 28.

Thereafter, the vertical movement base 2A is moved down so that the
open holding unit 16 is moved down to a position suitable for holding the top
flange 10 of the wafer container W, and then, the holding unit 16 is closed to
hold the top flange 10 of the wafer container W (see FIG. 6).

30 [0067] Next, the vertical movement base 2A is moved up so that the wafer

container W is supported in the hanging state, and then, the wafer container

W 1is pulled back to a position above the vertical movement base 2A by
retraction of the extending and retracting link 28.

Thereafter, the vertical movement base 2A is moved up or down so that

35 the wafer container W is moved up or down to a height corresponding to the

first storage and retrieval unit F1 (transfer destination), and is turned about
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25 wafer container W by extension of the extending and retracting link 28. Thereafter, the vertical
movement base 2A is moved down so that the open holding unit 16 is moved down to a position
suitable for holding the top flange 10 of the wafer container W, and then, the holding unit 16 is closed
to hold the top flange 10 of the wafer container W (see FIG. 6). 30 [0067] Next, the vertical movement
base 2A is moved up so that the wafer container W is supported in the hanging state, and then, the
wafer container W is pulled back to a position above the vertical movement base 2A by retraction of

the extending and. retractingink ¢8. Jf&%r%féehéﬂﬁffgrﬁ‘iﬁ't MQYEMANt DAsera A IS, MpYsd Y gr down

so that 35 the wafer container W is moved up or down to a height corresponding to thefirst storage

and retrlevaﬁﬁmeﬁﬁ‘ét%gf@}ldggﬁﬁéfﬂhﬁieéﬁ@?st ed about the pivotal axis Z so that the holding
unit 16 face$0DeSirsNstaragkeahoIdingvahunil 6 @ransieictestiredtion) . {068t extothgdaldihg unit

16 s posiionadiabaye e st siorade nduesianal ity eianeian oldha erianding and

retracting link 28, he vertical movement base 2A oved do that the wafer

tBereafter
containgdr WHRCEE aﬁ%d‘i ech%eﬁ%‘f JPE AT %ﬁé@a? if grpove ﬁiﬁ&'ﬂi@v&gf’etr ARIAETW is
supplied to thmfisshstoVége sumpipdeedetat baifiFt thiehagding dmittréicadpened the vertical movement

baﬁedeA 'Sktge” TO‘{@R&{O ao:thahtae Q@Ht‘&%ﬂé@'t\?\ﬁ i ”lé%k 1HHO Oe%dtﬁte E%Q'”&Hﬂtgéo afds then
pulled back by retraction. o ng an cting lin cordin oing
description Sfy?ﬁ]ee}% Pt y ﬂc%&%tﬁ d l%% gci sl%f) 't t%tl\% éP%%ﬁ%&?ﬁ]eE the first
accom modaiﬁdrlilanltr&\’@th@fﬂ@tthﬁirébe hnhireme\mt dl@ltlFmQWﬂrl atpoaaeimiide}’@tbbdg‘lewtlﬂe wafer

containgr Wiig igas}%ergﬁmféamébﬁ fisst-stesage i fﬁtriexeéwhéiﬁhwetﬁeékﬁigaﬁmodation unit
S1, how the eot T/C nta| rR |s E}?neferred fro the second fﬁ mod tlon unit S2 to th%second
etrie 9 trans

storage and'r ﬁ?ﬁ’ %n%l atit ceds’r(ffra%er 3rrrléae & tive second Storage

and retrievaPbprerD e thereestinacdummitatiemtaingy Wntrenerdieréingtfesecoansedaiotesses
will not be dgsetiBedo2hiORFH] dnsicgatatid mtaie\embﬁ@hm\inittmhelgbuoefﬁlﬂﬁl@@%aa Uaik 16 is set

by the vertical movement hase 2A:bein nd dow the oneny hoI |t 16 located
above the cc(t%?amer% (r:ﬁ)gl\%ecfl goﬁvkr? gfagg gﬁesuﬁr %r hoﬁalng ?ﬁe%:on ainer eqﬁe éla{lrgce

distané@ bothlwhenthe fiardr ceaeaHBe N iioRe 4 Ritd S\hetlil‘@mé r@tfﬂé%ﬁkﬁ.r@nﬂaa@ﬁed% 25[0071]
(Container @t%ﬁiﬁfﬂﬂﬁé&@rﬁﬁﬂﬂ@é)seconﬂ%ﬁhﬁwmtﬁdﬁt@ﬁ dniasd 1d, the vertindl stansperaagparatus

2 includes %‘B‘ﬂ‘e%ﬁ?ﬁﬂﬁ%r %ﬂ\%het 30, 48 %‘Eﬂﬂ%‘ﬂ”}?thgrh?%ggf Rt]f‘]%é?oﬂ% YR 16 is

holding the wafer contalner ror nott e ho ing unit 16 I1s e reti e contalner R.
second storage and retrleval unit F2 to the second accommodatlon unit S

therefore, these transfer processes will not be described.

20 [0070] Incidentally, in this embodiment, the height of the holding unit 16 is
set by the vertical movement base 2A being moved up and down so that the
open holding unit 16 located above the container is moved down to a position
suitable for holding the container by the same distance both when the wafer
container W is held and when the reticle container R is held.

25 [0071] (Container Discriminating Sensor)

As shown in FIGS. 10 and 11, the vertical transport apparatus 2
includes a container discriminating sensor 30 for determining whether or not
the holding unit 16 is holding the wafer container W and whether or not the
holding unit 16 is holding the reticle container R.

30 Specifically, in this embodiment, the container discriminating sensor
30 includes a distance sensor, such as a laser distance measuring sensor or the
like, and is attached to the vertical frame member 29.

The container discriminating sensor 30 is configured to detect a
distance to the container held by the holding unit 16.

35 [0072] Specifically, when the holding unit 16 is holding the wafer container W,

the container discriminating sensor 30 detects a first distance Ul
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30Specifically, in this embodiment, the container discriminating sensor 30 includes a distance sensor,
such as a laser distance measuring sensor or the like, and is attached to the vertical frame member
29. The container discriminating sensor 30 is configured to detect a distance to the container held
by the holding unit 16. 35 [0072] Specifically, when the holding unit 16 is holding the wafer container
W, the container discriminating sensor 30 detects a first distance Ul corresponding to the wafer
container W. When the holding unit 16 is holding the reticle container R, the container discriminating

sensor 30 d > [ (g raticl iner:R. the reticle
container R%ng% 12?312 'Igr% gtljg_:er %&%gégﬁ{ﬁ;{q g?g?heﬁgkfeq} (%(r%tgfﬁg?ﬁ\%q%égslﬁzﬁﬁggﬁgce u2

has a larger VRGeS PREOPHrEPRiconteineT diReTiRRa BRseBrohE LisLerts actetand by the
container distsiraimatibly senses 830)di cgridehdetetmlnedntheteerRr not the holding unit 16 is holding

100731 Incicantally. Aol Lh S Lo st (o o b (AR B
sensor 30 (S BE B SO SN LSO RO S BRI L Ry MiGAg it
determines, thasétrsin thetimfioemblion debectddriey thasedntainéhdistisainatindesentet 36; whether or
not the holdjng ik i el i watarcRnsyner Wand whedhario Aok e A5 halding WA 16 is
holding the et%%contalgﬁrgé?. 0074].Note, that t contatlner dlﬁmln tln%s nsor 30 is c% figured to
outputinforrhgl FdiRLtAS 2l B RAIER SR ERSS ERdET FUH B dSnAistXREERTS Whdt & Solding
unit 16 is noadloldiggug Wafer lnolctaigahwretitle rotidieisentBiner R. The facility management control

unit cam det@nonie 36 iicabsancarithegoniainambele by ke halding tiolh 1848884 0Pythehe
information detected by the .container discriminj?)tin sens rt30. [QOZ?LS%?CificaII if %Bov%erlfailure or
| b gL ety SR

. confainer giscraminating sensqr 15.0U C anage,
the like occurs, fien whei the operaﬁon Sfthie ility Pt sequen% esumed,

managementiéntrollipsit deedifiinasapasementheontspiatiol ddetetsaibyshebesathirnay 2de

discriminating fseffati SR AWiehal By Bat Embeldingdisivaisolding thevsuentealaines \Wotvhether
or not the h%l‘fé’.‘ﬁo‘fﬁt{%lm@i@oi%"}g ha deticiacontalaer By pLinie afd e folding i, £6 s not
holdlng a container, there édetermjnlng af appropriate operating state for the vertical transport

apparafus 2hsblory sidyér it el A thforesicharoretrians dort Facility) On the third level of the

building, a pioeesh ety thptovided shahocedsrsithersentigosdustor vafes Whnfigile-scartsporting
s TR W O SR e s
distance U2 when the holding unit 16 is not holding the wafer container W or
the reticle container R. The facility management control unit can determine
20 the absence of the container held by the holding unit 16 based on the
information detected by the container discriminating sensor 30.
[0075] Specifically, if a power failure or the like occurs, then when the
operation of the facility is subsequently resumed, the facility management
control unit determines, based on the information detected by the container
25  discriminating sensor 30, whether or not the holding unit 16 is holding the
wafer container W, whether or not the holding unit 16 is holding the reticle
container R, or whether or not the holding unit 16 is not holding a container,
thereby determining an appropriate operating state for the vertical transport
apparatus 2.
30 [0076] (Overall Configuration of Article Transport Facility)
On the third level of the building, a process facility is provided that
processes the semiconductor wafer Wh while transporting the wafer container
W and the reticle container R using the first and second overhead transport
vehicles B1 and B2. On the first level of the building, another process facility
35  1s provided that processes the semiconductor wafer Wh while transporting the

wafer container W using the first overhead transport vehicle B1.
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35 is provided that processes the semiconductor wafer Wh while transporting the wafer container W
using the first overhead transport vehicle Bl. The article transport facility provided on the third
level of the building will be described hereinafter. [0077] Specifically, as shown in FIG. 14, a portion of
travel paths L for the first and second overhead transport vehicles B1 and B2 is a common travel 5
path portion La (see FIG. 19) on which both the first and second overhead transport vehicles B1 and
B2 travel. As shown in FIGS. 15 and 16, travel rails 41 are provided along the travel paths L on a

ceiling side of the th‘m‘ﬂéegp&cw%r%@g PRGOM 0%?{7@&&@' SARRRQHYANGRS Bl ARY BA Al

configured to travel along the 10trave s4l. | Incidentally, as described above, the first
overhead tradpBR FeriEIResh heAREtE e wafer container W, and the second overhead transport
vehicle B2 ttanggortStkeifetidly, contslirmsy iR in FAG dédcriptiom tiat foflloves;elvipenlisidnfitrmtoessary to

oot Vel B R e P icles
42. [0%79]%%1%??%1 !il‘é.?fﬁ?tfﬁf(t]’}a\} p%‘t‘h?%ﬁ??i?&’&g‘a Brgiﬁ%?ﬁf%ﬁﬂﬁ@l BYEERER Baths 43
each of whi¢thapegses trebidesabdomeddddirmy elafer 20 processing apparatus P, and two loop-like
i vl i oD o b mlcnbdhan s P,
irection to form a double lpop. The container_transport vehicle ravel on,the main travel paths

it o GREL R NSt Ak, 7 EFCLTR, T AT SBAISh R aet R B aP R0 RSBt 42 15
indicated byoar1dB:addwaisgioentedliches tBd oot iRE mam eravizg paelds W1 tavehoHomghéhshape of a
rectangle hayipgeiodirounded corners as viewed from above. [0080] In the description that follows, the

'L[‘Aef s offtF BRI RLMAIN Vel eate A4, DN JouPIR. O2R I8 Rfered IP 88 adliskmain;ifvel path
B1 transports the wafer container W, and the second overhead transport
vehicle B2 transports the reticle container R.

In the description that follows, when it is not necessary to distinguish
15 Dbetween the first and second overhead transport vehicles B1 and B2, the first
and second overhead transport vehicles Bl and B2 are simply described as
container transport vehicles 42.
[0079] As shown in FIG. 14, the travel paths L include a plurality of loop-like
sub-travel paths 43 each of which passes through a corresponding wafer
20  processing apparatus P, and two loop-like main travel paths 44.
The two loop-like main travel paths 44 are arranged in a path lateral
width direction to form a double loop. The container transport vehicles 42
travel on the main travel paths 44 in the same direction. Note that, in FIG.
14, the travel direction of the container transport vehicles 42 is indicated by an
25  arrow.
Incidentally, the two loop-like main travel paths 44 are each in the
shape of a rectangle having four rounded corners as viewed from above.
[0080] In the description that follows, the inner one of the pair of main travel
paths 44 in the double loop is referred to as a first main travel path 44A, and
30 the outer one is referred to as a second main travel path 44B. When it is not
necessary to distinguish between the two main travel paths 44, the two main
travel paths 44 are simply described as main travel paths 44.
First branch paths 45A via which the container transport vehicle 42
switches from the first main travel path 44A to the second main travel path
35  44B, and second branch paths 45B via which the container transport vehicle

42 switches from the second main travel path 44B to the first main travel path
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30 the outer one is referred to as a second main travel path 44B. When it is not necessary to
distinguish between the two main travel paths 44, the two main travel paths 44 are simply described as
main travel paths 44. First branch paths 45A via which the container transport vehicle 42 switches
from the first main travel path 44A to the second main travel path 35 44B, and second branch paths
45B via which the container transport vehicle 42 switches from the second main travel path 44B to the
first main travel path 44A, are provided between the pair of main travel paths 44 in the double loop.

[0081] The fyshand sgeane piandhRaleriof.apd caBiHiEh A BARINE ML IESABE (BJD

e main
travel paths 44 as viewe above, connect the first and second main trave| paths 44A and 44B

together. 5A Pty BEsHBH-ARhHORE MEARALR B IMRiTadrdrEboriishictee S psuad
short-cut fromi tineafegatoofheftraadhrighivehgeatisidd partionsvod dhér dinst abaiveiravehpaththéA to the

other, are p@%’é%‘%%@%%%ﬁ'a %%fﬁf%%figﬁtﬂ{%”@@&%iﬁﬁ ggqg%l%é)c@lt‘gp first main trgvel path 44A,
along the Iongltudlng'] di ectl?,n of the first main tr vgil %%th 44A [0082] The loop-like sub-travel
n

paths 43 are in the LY et RRRFBREE 0ed é(vbéﬁhof QrafBrRIRGYRYREP Rt ends
on each sidedoivhect8dtedustiresbypdncate fportiomnd hé lamiiketlbftravel paghd 46rn@rerproldded on

both sides of{hgdwe iFopibike Rt IavVE! RAIND Ath and aie Glieptedvithdhe-irnaiidiaghissction

thereof bei dicular to the longitudinal direction 15 af the main t a4
arranged wi e Lot G ORI S FeCHORUAR AFSbdBA it e oAVl Sl 5, s

viewed fromthbdoagjoodBlA BraewhoroahBetidirpathadnAls ywbprtdd44d which the container transport
vegicl@cﬁl tr[@ﬁggfrqrﬁémsoifﬁ%@dsh - Fevep ggﬁ@ 43%%5\ ig&ﬁaﬁmMﬁ; &rgég&alt@%ﬁf@éhe |
sub-trave p t l,e., the branch.connectio th. ranches off from the.second main trave
s, e R e I S T AR

travels fromteresherthavanpath nertache sEberammddikeravdl parred 4R the 4thane gy skishestion path

47B joins thpgconrd s R VR bladh 44 . HOO8M aviklip ethotimentl aseshawhtbd @ hléhdhe
storage rack ,fat sipring £2 e waier container, Weand e [51ele canainer R, and pplualiy of
wafer-only s or§ge ragﬁs A 56 ?emporarl y seiorﬁwg% warfer container W, are provided Iin respective
correspondiff theripaksaretiafhs dafndarg paraaged sithaseaaearigeddhed Weem e ehe

longitudinal thketiiog i diedfirgireaivil afehpathddAr s0dheatlafer nracessingdafpaiaibses. P are of
different typ t per [ff S 0 ' tqQr.su e, includi Xposure
process app@ﬁ @L%ﬂ&i&}gﬁ%#@@ i %%ﬁhu%gge%;ﬂrﬁqﬁg%glgﬁﬁ V\?ﬁ#c{ﬁigth’teﬁgr:d q{ep%t%{r%ge rack 1
and the sindle®%Bogtreehislede dppueki s PR the preonbanaia travel path 44B of the pair

of main travel paths 44 to the sub-travel path 43 (i.e., the branch connection

20 path 47A branches off from the second main travel path 44B). A merge
connection path 47B is provided via which the container transport vehicle 42
travels from the sub-travel path 43 to the second main travel path 44B G.e.,
the merge connection path 47B joins the second main travel path 44B).

[0084] In this embodiment, as shown in FIG. 14, the storage rack 1 for storing

25 the wafer container W and the reticle container R, and a plurality of
wafer-only storage racks 1A for temporarily storing the wafer container W, are
provided in respective corresponding portions inside the first main travel path
44A, and are arranged in a line along the longitudinal direction of the first
main travel path 44A.

30 The wafer processing apparatuses P are of different types that perform
different processes on the semiconductor substrate, including an exposure
process apparatus PR.

Although FIG. 14 illustrates an example in which the single storage
rack 1 and the single exposure process apparatus PR are provided, the

35 numbers of the storage racks 1 and the exposure process apparatuses PR may

be variously changed.
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35 numbers of the storage racks 1 and the exposure process apparatuses PR may be variously
changed. [0085] As described above, the storage rack 1 for storing the wafer container W and the
reticle container R includes the first storage and retrieval unit Fl for the wafer container W and the
second storage and retrieval unit F2 for the reticle container R. 5The wafer-only storage racks 1A for
storing the wafer container W include the first storage and retrieval unit FI for the wafer container W.
[0086] The exposure process apparatus PR includes a wafer input and output unit 01 for the wafer

container Wiegep 1cIf ORH AP YR HOTL 04105 el caniplner e ThR s AR

processing apparatuses P includ 0 wafer Input an qutput unit 01 ort e wafer container W.

[0087] Ther o?élcih@ﬁrg?s%%r?@ga%}aﬁgp}%rwéﬂr&é élieafgrtﬁte%aﬁ?&ﬁ@aﬁaﬁ%%?mma@ A2 performs
the processfof tthaspaftingdhéanade rWombal ride\Wererelved fagm dhel firstrsemaigerandefoevhkeunit Fl of
the storage yagitik apigiwaferonly storage rack 1A to the wafer input and output unit 01 of the 15
wafer processing a atus F&rﬁffﬁ:’z exposure p cess apparatus PR, the pr cess of transpgrting the

wafer cntainer W r v@’dal \ﬁfé’f’@gﬁp{ﬁ Bt sirasotie Waler SRR Mparatus
P or the exposivel piideefssipparawes BRI toethreevealfermirtplii dnd tupuefericontefinanier wafer

processing AHOIALUBR %d%%f@rﬁi%égéﬁ&ﬁ BEQEQQGPR ﬁ@dﬁ@s%%%%éﬁrﬁsﬁ&@%@@ﬂ’c%ﬁhe wafer
container W rece from the wafer |n ut an t unit Q1 of.the wafe I processin tus P or
tho oxposurtHloCoL A AT B 90 sl B8 AR T IBUAN ARELPEIE AOTQeAEk 1 o the
wafer-only ﬁbm;gﬁndemqmqmsﬁThEhemh@mwfwwmma@hml@taseaﬁhec&udtatﬂi@r
transpppt 25Vy§f@jplﬁlﬂ,gltp§f{3rm§m 9;9@6{;@ g;rtrﬁ{bsmfg}gcmﬁéggig{ewontainer R received from the

second stor d trl Iunlt F2 the storage.r cklto the reticl tanQFI out ut unlt 02 of the
ﬁg(zsalj 'f% n aufﬁ ove 'ilga ort Veﬁ F rﬁ)il 8

exposure proc appara € process drtrans Oting the reticie &ntainer RS ed from

the reticle wtp"amn@rémphmlmﬂémfﬁém&pbmmﬁﬁeg Hpparaus PRthetha far epatsigee 30
and retrievaiy m@dézv@athﬁ)ﬁma@f@@lstbrwgbgahasféﬁqwalmlfﬁ@ Fh%fahexaiplge a40RIN BaNSport

path on which the econ rhead transpott vehicle BZ. mainly travels to transpor. reticle
container R%lg a pa from-t the% Set engasf:r;lé%‘&e anr?iire}’v%\%l b%x’liza of the g%lr%é%l 1rEa ‘il ?s% startlng
point, #rougredes EPeeafREnEIRREAISAP Y HhensrpostisatPRE et ArRdiaHEh Bath 4BA the

second maimptereek pAthrddBporting the wafer container W received from the wafer input
and output unit G1 of the wafer processing apparatus P or the exposure
process apparatus PR to the wafer input and output unit G1 of another wafer
processing apparatus P that performs a different process, and the process of
20 transporting the wafer container W received from the wafer input and output
unit G1 of the wafer processing apparatus P or the exposure process apparatus
PR to the first storage and retrieval unit F1 of the storage rack 1 or the
wafer-only storage rack 1A.
[0088] The second overhead transport vehicle B2 as the container transport
25  vehicle 42 performs the process of transporting the reticle container R received
from the second storage and retrieval unit F2 of the storage rack 1 to the
reticle input and output unit G2 of the exposure process apparatus PR, and the
process of transporting the reticle container R received from the reticle input
and output unit G2 of the exposure process apparatus PR to the second storage
30 and retrieval unit F2 of the storage rack 1.
[0089] As shown in FIG. 19, for example, a main transport path on which the
second overhead transport vehicle B2 mainly travels to transport the reticle
container R is a path from the second storage and retrieval unit F2 of the
storage rack 1 as a starting point, through the first main travel path 44A, the
35  short-cut path 46, the first branch path 45A, the second main travel path 44B,
the branch connection path 47A, and the sub-travel path 43, to the reticle
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the branch connection path 47A, and the sub-travel path 43, to the reticle input and output unit 02 of
the exposure process apparatus PR. [0090] As shown in FIG. 19, for example, another main transport
path is a path from the reticle input and output unit 02 as a starting point, through the sub-travel path
43, the merge connection path 47B, the second main travel 5 path 44B, the second branch path 45B,
the short-cut path 46, and the first main travel path 44A, to the second storage and retrieval unit F2 of
the storage rack 1. [0091] The main transport path for the second overhead transport vehicle B2 is a

path portionaa.hish e st avsiead ianseophisle, Bllueugisp,dQdrpgoport the water container

W, and therffore corresponds to the comman travel p portion La of the travel paths L on which

both the first P sefon I d HGndsbrie RRAGR IS SRPEREH FVS0TEPFRBEE D iStis
illustrative epsvbdirent;ltheseclenchpuérinedd trgnspartivéhicbes B2strantetszqroonly theoogintion travel

Path o A i e A B B, 14
and 19ﬁlustpﬁlt31a?ﬁ4§§<aﬁgﬁlesﬁ? c%rﬁféctéuB?chvéP tﬁﬁ& %%‘ﬁ@l‘ih?&& h%e%acr}gﬁwmﬁgnd
output unit 02 aithe exgopaid piddessapparar®PR pesestmodghetevafeninpul anef adtput 20
unit 01 of thgtmajgé RERE&E$SINg apparatus P. If the wafer processing apparatus P is removed, only the

second over, transport vehicle B2 travels on the sub-travel path 43 passing through the jeticle
ot and outUR Unid 5% 07 B LABARE HLe m PSR AL GRS oot
included in tiseacomtthopotrvel patiwpachiothedips [ooadiaddxtranspififuration efdathaveitsorportion
\Lvill bq%esrtﬂaﬁéﬁﬂ&@nﬂw%?@roa%air%é%ﬁ& agd 'EB%T‘@U%,V%E‘%ﬁ%}%ﬁ&@%f?%dh%ﬁwe| r?athls
extend along the majn trayvel pat nd the sub-travel path 43. own in FIG. 16, the travel rai
411 oupmon B B A L R RGBTt LD b e A
includes a paveshefe dnanigtartaiieboeion 84 randridhdeavedth a space in a rail lateral width direction.

[0092] Note that, in this illustrative embodiment, the second overhead
transport vehicle B2 travels on only the common travel path portion La to

15 transport the reticle container R. Alternatively, the travel paths L may
include a path on which only the second overhead transport vehicle B2 travels.
[0093] For example, FIGS. 14 and 19 illustrate an example in which the
sub-travel path 43 passing through the reticle input and output unit G2 of the
exposure process apparatus PR passes through the wafer input and output

20 unit G1 of the wafer processing apparatus P. If the wafer processing
apparatus P i1s removed, only the second overhead transport vehicle B2 travels
on the sub-travel path 43 passing through the reticle input and output unit G2
of the exposure process apparatus PR, and this sub-travel path 43 is not
included in the common travel path portion La.

25 [0094] Next, a configuration of each unit or portion will be described.

(Configuration of Travel Rail)

The travel rails 41 provided along the travel paths L extend along the
main travel path 44 and the sub-travel path 43. As shown in FIG. 16, the
travel rail 41 is supported by a travel rail support 48, hanging from the ceiling

30 portion. The travel rail 41 includes a pair of left and right rail portions 41a
arranged with a space in a rail lateral width direction.
[0095] (Configuration of First Overhead Transport Vehicle)

As shown in FIGS. 15 and 16, the first overhead transport vehicle Bl

of the container transport vehicles 42 includes a vehicle main body portion 49A
35 that i1s located below the travel rail 41, and a traveling unit 50 that travels
along the travel rail 41. The vehicle main body portion 49A includes a
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[0095] (Configuration of First Overhead Transport Vehicle) As shown in FIGS. 15 and 16, the first
overhead transport vehicle B1 of the container transport vehicles 42 includes a vehicle main body
portion 49A 35 that is located below the travel rail 41, and a traveling unit 50 that travels along the
travel rail 41. The vehicle main body portion 49A includes a holding unit 51 for holding an article B in a
hanging state. [0096] The traveling unit 50 includes a front traveling unit 50F and a rear traveling unit
50R that are arranged in a line in the front-rear direction. Vertical link shafts 52 each extending

downward fiQAEOIRRPINAN NG ALS s AL aoddysan ipylingupits SOF and SOR extend

downward trﬂro etween the pair of Teft and i tra|nEort|ons The vehicle main body

portion 49A Q&R %ﬁYﬁ@ﬂﬁk‘gﬂéféOS% ‘fﬁ@%‘r@ QR tEAVHANEING LS8R A E6E in a
manner thattadivelsithewrahicio nahmboasepariian QA o reldtivelyrathee rbotitrivwer adteecfithe link

10shafts 52\/@(%93&11%?!2 oh iesMeontaes %EH&@%W%&%@%H @%H&Qb@ﬁﬁiﬁﬂ fBHQ%P right
travelln% 4 that arg driven to roiate by an eleclbtf,r Bé“c/jf Rotor 53 @\;Ee left anﬁ ?g raveling
wheels LBt RBFS PR L AR et B HBPS: < q ‘fﬂi?%‘#l WhYAGht ﬁodlﬁahons 41a,
15 respectl\MyWEambfetheliroﬁﬂdhdimhn@h\talm@ pmitsoBBRARd 50R also includes a left and a right

guide wheel 55 that-fngglydiiate 1%@%%&?&98?41@%&'51915[‘% '@ﬁﬁi&@ﬁéﬂfﬁ 'ﬁ}fteli’ﬂ]!@%ﬁ% gbuifguide
surfaces th tl% inner side surfaces?cllf the pair o % L]"J’r%%t rail ortlons 4 ctlve%ﬁ[OOgB]
I

Therefore, t g?%@&ﬂ S PahEPYr hi félt@l Wg\%}%ﬁo Pé(\’/%l 41 by
the travellng‘/ﬂlhl@éﬁtsrﬁm@f h@ﬂmrémréaﬂmeﬁ}@m BoR thdI30R tbbmgzdﬁrav@ﬁ tbediatk while a
positiomthergpifiy the vehicle lateral width direction is controlled by the guide wheels 55 of the front

and rear trapgagg urﬁts }510 FOR beln&; elthegpgtrl1 1,98 %kport o?%ﬁﬁ]i%c 1? ehSe JIIiS overhead
transport vehicle B1 can sa |s Sctd rﬁi/ trave

and a right traveling wheel 54 that are driven to rotate by an electric drive
motor 53. The left and right traveling wheels 54 travel on travel surfaces
that are upper surfaces of the pair of left and right rail portions 41la,

15 respectively. Each of the front and rear traveling units 50F and 50R also
includes a left and a right guide wheel 55 that freely rotate about a vertical
axis. The left and right guide wheels 55 abut guide surfaces that are inner
side surfaces of the pair of left and right rail portions 41a, respectively.

[0098] Therefore, the first overhead transport vehicle Bl is configured to

20  travel along the travel rail 41 by the traveling wheels 54 of the front and rear
traveling units 50F and 50R being driven to rotate while a position thereof in
the vehicle lateral width direction is controlled by the guide wheels 55 of the
front and rear traveling units 50F and 50R being guided by the pair of rail
portions 41a.

25 The first overhead transport vehicle Bl can satisfactorily travel
through arc-like path portions, such as the arc-like portions of the main travel
path 44 and the sub-travel path 43 and the like, by the front and rear traveling
units 50F and 50R being bent about the respective link shafts 52 with respect
to the vehicle main body portion 49A.

30 [0099] As shown in FIG. 15, the vehicle main body portion 49A has an
inverted-U shape in which a front end portion and a rear end portion thereof in
the vehicle front-rear direction extend downward from an upper wall portion
thereof, as viewed in the vehicle lateral width direction. The vehicle main
body portion 49A is open downward and both leftward and rightward. The

35  holding unit 51 is provided between the front and rear end portions extending

downward.
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through arc-like path portions, such as the arc-like portions of the main travel path 44 and the
sub-travel path 43 and the like, by the front and rear traveling units 50F and 50R being bent about the
respective link shafts 52 with respect to the vehicle main body portion 49A. 30 [0099] As shown in FIG.
15, the vehicle main body portion 49A has an inverted-U shape in which a front end portion and a rear
end portion thereof in the vehicle front-rear direction extend downward from an upper wall portion
thereof, as viewed in the vehicle lateral width direction. The vehicle main body portion 49A is open

downard and bothgftnaygh a0 TG0 e 5 EIING AR I8 ELOKE BepEeq dpg dignt and

rear end portions extendin % downward he vehicle main bOdé/ portion 49A includes an electric

vertical movVEREHHRtoPSEFr IR IR IR NGRS (TG DE &R adwWH dHefa AW rAthg motor
57 for turningl¢hertrotding nigintit @bddtfarviertinah gotise [Bdoh S peaifiddllgbthe wevicalamloygment motor

56 drives anyg {gigtes feélfﬁtgﬂg}g ﬁ{e%é&ﬁraqumo%@mmmd ke fpRmberha8 isyrarPsd. in
forward_and reverse lAectlon to Wlna V\ﬁi’(ﬁ"i tl\%be({lh E therehy n}ov g the holding unit 51 up
and down td &R EBSe ﬁ‘dghlé Eial ks V\;S]Iafﬁ el G "5 BRE% 6! the upper
position is aféOwositiemévhereetise bidingamit 30 isvacdommdodaredrid sieppelt iditsr Poetienyof the
vehicle ma'ﬁMﬁé’Qﬁ@ﬂléﬁP‘n@%ﬁeéqv‘{% l%ﬁﬁi“%\kﬁlaﬂéoéitﬂ%‘ﬁ@ﬁrﬁ&ﬁ%lbﬁkaﬁa Unifels

lowered close to the wafer input and output units 01 of the wafer processing apparatus P and the
exposure prB%%@é gpparatus PR, or the first storage and retrieval units Fl of the storage rack 1 and the
15 wafer-only storagsatackhiat, [@.’EOE]WW@hUldEbGﬁut 53 igrihikéd, téhike wepitleposiindsody portion

49A vigoa tupisigishakkied-ésae 6 dksg eXdRNSiNG devwsiwalsiiiesa the 1PpepwaliHedaidhe vehicle
main body pc%r#n 49A ngél mannebt at allows th oldlgg1 n|t 1 to rotate ;Eabout the vertlgal axis. A
a

turning motor %I’IVGS an& rotaf)esytilroe ¥urn|ng c’éll"?~ a ver axis Vla a rB?atllonaI drive

power transHiltetig Uritisaldire iy ﬁfﬂelﬁdw%|@19§G§Mhédva£@ﬂmm@§/én@éluem§t [0ROZ] As

shown in FIG116f i Reldng prit&kinglugasadnals of ag&ilﬂﬂé@ﬂpc@&f@rma@@@ thepembasge 10 of
the wafer c |ner air of 25 holding tools 62 0 nd closed by, swi about an
axis along the ront %%la} wél?: #gr%aoﬁeihe \(/% (l%elerﬁglln C%y %grtﬁ%‘relql AYAR %?ec?‘ft? hlolﬁlr:ag !tr?%tor 63 is

used tb%wﬂWfﬁé ¥ stPAEmEABIEB2 between a state in which the pair of holding tools 62 is

closed to hdld1tog] tde@hghiM)gamlaﬂat@lmMédab e m@hmﬂm&@mh@@s@m&@pﬂmd’i@ selease
top flange 18 fa%%éZé%%ﬁ?ﬁ e A et G
and 18, the BEEGRB GeFheatehasispBieariod BPGHIAR dtiaie AtraREPAT VG 10 hikRles a
traveling unin@dihgtinas 51 to rotate about the vertical axis. A turning motor 57 drives
20 and rotates the turning shaft 60 about a vertical axis via a rotational drive
power transmitting unit 61, whereby the holding unit 51 is turned about the
vertical axis.
[0102] As shown in FIG. 16, the holding unit 51 includes a pair of holding
tools 62 for holding the top flange 10 of the wafer container W. The pair of
25  holding tools 62 can be opened and closed by swinging about an axis along the
front-rear direction of the vehicle main body portion 49A. An electric holding
motor 63 is used to switch the pair of holding tools 62 between a state in which
the pair of holding tools 62 is closed to hold the top flange 10 and a state in
which the pair of holding tools 62 is opened to release the top flange 10. FIG.
30 16 shows the state in which the pair of holding tool 62 is closed to hold the top
flange 10.
[0103] (Configuration of Second Overhead Transport Vehicle)
As shown in FIGS. 17 and 18, the second overhead transport vehicle
B2 of the container transport vehicles 42 includes a traveling unit 50 that has
35 the same configuration as that of the traveling unit 50 of the first overhead

transport vehicle B1l, and a vehicle main body portion 49B that has a
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35 the same configuration as that of the traveling unit 50 of the first overhead transport vehicle Bl, and
a vehicle main body portion 49B that has a configuration different from that of the vehicle main body
portion 49A of the first overhead transport vehicle Bl. The second overhead transport vehicle B2 has a
configuration generally similar to that of the first overhead transport vehicle Bl, and therefore, the same
members as those of the first overhead 5 transport vehicle B1 are indicated by the same reference
characters and will not be described in detail. [0104] Specifically, the vehicle main body portion 49B is

supported i%‘i’&i@'ﬁ‘?&liﬂ%p&ﬁ%%ﬁi’élaf%ﬁl'iﬂ‘fa%“@fﬁ%h%@fﬁ@%f%ﬁiﬁ%‘é&%éﬁi’&‘f%i&”% Ak and

50R of the traveling unit 50. 10A holding unit 51 that has the same configuration as that of the holding
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the state in whidbetdestaiyslpordenaiBC of the reticle container R is held by the pair of holding tools
62. 20Similgntate G onessad Fansnodvehisie Blote belding unithldsmpysrted spdiHewn by a
vertical movement motorﬁ%% and |§ turned b a%lrﬁg%bm%ﬁé ?74?1?31?4] Slmlla%tryto the vehicle main
body portionM SR BRURS THEPBYBrARA (S SO UEHIA B e Y aHIcRPA & Bt BorEth Hokeof the
second ovefi{dadang baRspothedhicielBRzhasibA®verted-U shape in which a front end portion and a
rear eng portion theyead indhesvehinlesonksean dy egtionsaxtendgvsmwasthHoay athappsr yiall portion

thereof, as vieywed in thevéwic teral width direction. The vehicle.main,body portion 49B is open
domnmard ST AL i RO g Pl Bk ST e G D EIEg

nd bo 1d rightw e secon ead transport ve inciuités a 30
pair of platelhitemesrabéhe 7ehiciecwanthe bpeanigEotMBbth the left and right sides of the vehicle

main body fortios] 498 eans @ main eftriateslikmiitbnemberaseoathal 6lesk thel dpeningten gmethottom
side of the vehicle maijn body portion 49B.. .[0107},As shown.in F|G~18, the pair of plate-like
members 7 S BaL i B8 G s el R HARALBUELOy L3¢ 6h e PRI BREE . an
right sides oRtHevelHidiE maribebpolsimshteols. 62 for holding the flange portion 13C and a

state in which the flange portion 13C is released from the pair of holding tools
62. FIG. 18 shows the holding unit 51 that has been switched to the state in
which the flange portion 13C of the reticle container R is held by the pair of
holding tools 62.

20 Similar to the first overhead transport vehicle B1, the holding unit 51
1s moved up and down by a vertical movement motor 56, and is turned by a
turning motor 57.

[0106] Similar to the vehicle main body portion 49A of the first overhead
transport vehicle B1, the vehicle main body portion 49B of the second overhead

25  transport vehicle B2 has an inverted-U shape in which a front end portion and
a rear end portion thereof in the vehicle front-rear direction extend downward
from an upper wall portion thereof, as viewed in the vehicle lateral width
direction. The vehicle main body portion 49B is open downward and both
leftward and rightward. The second overhead transport vehicle B2 includes a

30 pair of plate-like members 74 that close the openings on both the left and right
sides of the vehicle main body portion 49B, and a pair of plate-like lid members
75 that close the opening on the bottom side of the vehicle main body portion
49B.

[0107] As shown in FIG. 18, the pair of plate-like members 74 are fixed to the

35 vehicle main body portion 49B, closing the openings on both left and right
sides of the vehicle main body portion 49B.
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[0108] The pair of plate-like lid members 75 are configured to swing vertically to switch between a
closed position in which the pair of plate-like lid members 75 close the opening on the bottom side of
the vehicle main body portion 49B and an open position in which the pair of plate-like lid members 75
open the 5 opening on the bottom side of the vehicle main body portion 49B. The pair of plate-like lid
members 75 are opened and closed by an open and close drive device (not shown). Therefore,
when the holding unit 51 is moved up and down, the pair of plate-like lid members 75 are operated into

ihe open PORKIORIOPRERIE I PREDINGL AT AOHEND il (eeniels MR AR A

When the ho dlng unlt inside the, vehicle majn y portio he palr of platé-like lid
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tools 62, andlie Tikse 3ot taahiers 8&1@@1&@@@@@@%@&@&@ Beapsk wﬁm@pd‘m cdasmahe
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which mana es rouE es %frtgg {1%513 %rrtlé/ehl S é‘tzb%‘/lﬁlWIfFf(e%% eu&'ﬁat'&n or the like, and in
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the transporredminedd pliitich] $pBcifcaby.tbelconiaineitranspartweliigerdibinoludes weiious
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point of the emﬁ%kpﬂ% phtyenttis 2ouRkptheolike pair qfﬁel eI et ¢ configured to
control traveling of thé&erfbendtieacicaveliig vnpp HOHaNS0R mpﬂhwsthﬁeﬁmnhmdn&aﬂhr@veling
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transport destinatign ased on information 10 detecte by the sensors, At the transporft arigin, the

vehicle contfBPEn N6 BIE G FREHP rRBJE SRR HE ol RGHAhY SPa AR SEEMnS 4R éfSEﬁ‘f&eof the
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origin. At the ranspef e RN RE /AR f COMEQL MR ORLTR IS RIHGH ATiRV@ MeAtkOf the holding

it 51 and
un an [0110] Incidentally, the first and second overhead transport vehicles B1 and

25 B2 (.e., the container transport vehicles 42) include a vehicle control unit (not
shown) that controls traveling of the first and second overhead transport
vehicles B1 and B2 by controlling traveling of the front and rear traveling
units 50F and 50R, vertical movement of the holding unit 51, opening and
closing of the pair of holding tools 62, and the like.

30 The vehicle control unit is configured to receive a transport command
specifying a transport origin and a transport destination from the facility
management control unit, which manages routes of the transport vehicles 42,
via wireless communication or the like, and in response to the transport
command, perform a transport process of transporting the wafer container W

35  or the reticle container R from the transport origin to the transport destination

that are specified by the transport command.
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15 opening and closing of the pair of holding tools 62 to unload the wafer container W or the reticle
container R to the transport destination. [0112] As described above, in this embodiment, the wafer
container W and the reticle container R are stored in the storage rack 1, and the vertical transport
apparatus 2 as a storage and retrieval transport apparatus includes the 20 holding unit 16 for holding
the top flange 10 of the wafer container W and the flange portion 13C of the reticle container R, and
the wafer container W and the reticle container R are moved into or out of storage by the vertical

transport appara{ys & while bR ﬁlﬂ&’.p%ﬂ?&igéﬁ?e ﬂ%@g‘@&ﬂ%hmsfei%feiﬁ@ﬁﬁf&de\?gméhe

storage and retrieval process can be |mfprove , and in 25 addition, the canfiguration of the vertical
a

transport aptAtaRis FEah Be &itpNtuiqH LLIPEHBS RIS FhStoP BPEHIARGS HESRRAIABS ither W

and the retidleecdmrtaiseoR islpsoincechrexeending fromn sheifirsoieyel, toathdittind devekakthre furilding,

and a first-leyaeerieand ihieigvebPRIAN oL UTe-BHIldIn0 Ale 0ot a Shace oiatation of
the article transpqrt facility. Therefore, the installation space of the article transport facility as viewed
from at%bve Xgﬁlfjé:r lﬁ@ﬂt&ﬁﬁ PMoreover, at least a portion of the travel paths L of the first

overhead transport dticle Bitlio coatrsporting ith eomdifgv oehta nemv @dnd aive lsegorfdtBs tverhead
transport vehigle B2 for {apsRerting thestaticle gonaingy Riiswsathagdhe cerameniravgaatl portion
La on which‘g%h g;dqe firsq; %rh%/s%opd ﬁerhe%d trang,é)?rt %hicles Bl and B2 tra\e/ﬁl, and the fi_rst
and second th trah p etfictéd éﬂd 2 aRCEHY TYRIEE ot e 3V et Al 4 Browded
on the ceiling aitkpeibrey timtrtavéhpaths dif T eneformotte dnssrat temytth af edecravefaams fipfor
allowing the firgt abd sacand aibsad 5 ansrorveRisies Briand BA doJravelcanbe-sedusrd,
resulting in & decrqase Inihs inctallaton coshof g eptire fagiiy. [p115] [Other Embediments e
the pair of holding tools 62 to receive the wafer container W or the reticle
container R from the transport origin. At the transport destination, the
vehicle control unit controls vertical movement of the holding unit 51 and
15 opening and closing of the pair of holding tools 62 to unload the wafer
container W or the reticle container R to the transport destination.
[0112] As described above, in this embodiment, the wafer container W and the
reticle container R are stored in the storage rack 1, and the vertical transport
apparatus 2 as a storage and retrieval transport apparatus includes the
20  holding unit 16 for holding the top flange 10 of the wafer container W and the
flange portion 13C of the reticle container R, and the wafer container W and
the reticle container R are moved into or out of storage by the vertical
transport apparatus 2 while being supported in the hanging state. Therefore,
the efficiency of the storage and retrieval process can be improved, and in
25  addition, the configuration of the vertical transport apparatus 2 can be
simplified.
[0113] The storage rack 1 for storing the wafer container W and the reticle
container R is provided, extending from the first level to the third level of the
building, and a first-level portion and a third-level portion of the building are
30 used as space for installation of the article transport facility. Therefore, the
installation space of the article transport facility as viewed from above can be
reduced.
[0114] Moreover, at least a portion of the travel paths L of the first overhead
transport vehicle Bl for transporting the wafer container W and the second
35 overhead transport vehicle B2 for transporting the reticle container R is used

as the common travel path portion La on which both of the first and second
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(2) In the above illustrative embodiment, the storage rack 1 for storing 10 the wafer container W and
the reticle container R is provided, extending from the first level to the third level of the building, and
the wafer container W and the reticle container R are stored in the first-level and third-level portions of
the building. The specific configuration of the storage rack 1 can be variously changed. 15For
example, the storage rack 1 may be configured so that the first accommodation units Si for
accommodating the wafer container W may be arranged in a matrix (in the vertical and horizontal

directions), %&W&a%%?&ﬂ%%%”%ﬂ%ﬁ@”lﬁ‘f't§r§12 185 agepmmadating theyeticle, containgiyR may

be arranged in a matrix (in the vertical and horizantal directjons). 20In this case, as the storagllle and
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vertical movementiMaskHancing %mm@@frﬂeﬁﬂwﬁh' ininsmanieslehallgvs g yertical
movement base to move up1 %T%ZSHSJ%%A holdlrt%geunlt unte o the, vertlésl movement
base ofthe SABREPE MRS ESHHh LAdwRY CﬁB‘I pﬁ‘?]% LG TR FalEHPEEE) (2) In

the above ilustia¢ivessalbodimenisttioé theveting eifitsi BOyof the first and second overhead transport
vehicles B1 gd £32 [@M@eWEmglﬁqgﬁiggration and the first and second overhead transport vehicles
Bl and B2 30 travelllg gg)mmo vel E{ﬁll 4l?meg1atlv§?/ éf the first and second overhead
transport vehicles B Shy B2'EATPRVEIBITTHE Edmmion TPAVET T4l 41, the first and second overhead
transport vehicles Biladd Bemhyteildugiffatane mbﬁdimﬁtgmM|6ﬁH6{mm]ﬂ(G) lioxrécaiboge

Irlllulzt@tye ?E%@f@ﬁ?&nb?ﬁb&fﬁ%&ama?ﬁwﬁ@ %Ulnt@%@lr%%if@@t?qg 1@&9@@{3&%@@%%@%%&% the
olaing uni avi es urago rnative e | NnItS Q rs
e e e e R IR R e B e

second over eacﬁranspor ave eren conflgura IOI’]S

above nma@hw@m&mm@mnag Rn@rmécpmiﬁg Ilhﬁrcfﬂlél@lﬁ&ﬁé ﬂiéim)@lr@o}f-‘i’ikbpﬁawp@é\/éi paths
44 that are aHangetiline MO e idiTidieetinmatt hermed:ptora doutigdanpy asd theyloop-like

5 sub-travel paths 4 that are formed and arranged on both sides of the main travel paths 44.
Alternatlvelyé?}ﬁe%pemflc configuration of the travel paths L can be variously changed. For example,
the lodp-like sub-tralerpefasuBan i o stornsediasd drrargedorronisidebrthdhabithealiespaths 44.
[0119] (5) Innihie mbovedtilisirativieeSbddimesio the fdsitang sheond kipragedthandvetriayabenits Fl

and F2 '”C'”adrere?hréj '&Eﬁ%”}ﬁé’&ﬁ %H‘ﬁ%’é@%ﬂ%ﬁ:&?Q%?d”ﬁdéﬁ%tﬁl{'aﬁod‘i%%ﬁ%ﬁF}Qf IR0k, Allgrpatively, a

roller conveyor 1o movmg e container into storage and a rolier conveyor or moving the container out
of storage nEGHBBEFAAMEN Brivided [ 207¢B) e gt BisovBSIILEHEIR SUMBBE I EndE Bt and

second storageanged in a matrix (in the vertical and horizontal directions).

20 In this case, as the storage and retrieval transport apparatus, a
so-called stacker crane may be provided that includes a traveling vehicle that
travels in a rack lateral width direction, and a vertical movement base that is
mounted to a vertical movement mast standing upright on the traveling
vehicle in a manner that allows the vertical movement base to move up and

25 down. A holding unit may be mounted to the vertical movement base of the
stacker crane in a manner that allows the holding unit to project and retract.
[0116] (2) In the above illustrative embodiment, the traveling units 50 of the
first and second overhead transport vehicles Bl and B2 have the same
configuration, and the first and second overhead transport vehicles B1 and B2

30 travel on the common travel rail 41. Alternatively, if the first and second
overhead transport vehicles B1 and B2 can travel on the common travel rail 41,
the first and second overhead transport vehicles Bl and B2 may have different
specific configurations.

[0117] (3) In the above illustrative embodiment, the first and second overhead

35  transport vehicles Bl and B2 include the holding units 51 having the same
configuration. Alternatively, the holding units 51 of the first and second
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15 and retrieval units Fl and F2 include a roller conveyor. Alternatively, the specific configuration of the
first and second storage and retrieval units Fl and F2 may be variously changed. For example, the first
and second storage and retrieval units Fl and F2 may include a container carrying base that is allowed
to move into and out of the storage rack 1. 20 CLAIMS 1. An article storage facility comprising:

a storage rack configured to store a semiconductor wafer and a reticle; 5a storage and retrieval
transport apparatus; the article storage facility being characterized by comprising: a first

accommodafion oit Providssh e, siprags rasls ansaauiawediigrstare, awaler contaiger for

containing the semiconductor wafer; and a second accormnmgodation unit Erowded in the storage rack
and 10 confl@&r]e&jn tg‘é':o@ A RsiabesnaihstattehamibgtaReRticias the fxavsh paftorkge and
retrigval trar;&mﬂtiarlpmat_tﬂsei rt@hmdhmp-hdxlelingaumitme‘_lgm@kistolhdih_a tapeflangan frrdnad Bian upper
portion of thg WRferCoRiaipRItP SHRREIS AN UafSFGRAIISN I &8N 'f&%gtaiﬁd%%@ﬁ@ﬁéor“on

configured to TEIIOW the stor. gg}gn retrieva] transport 15 apparatus to.hold the reticle container using
ti

the holding SHR T 2YpHBRA bRt S AR gﬁwﬁagfgfﬁfglﬁohﬂ 9bdEeIRAh of the
reticle contalinevel piiblesatticle Aloeage thawility thecopdirifi ¢ otdigul atraraditéhig ddamehpa thad first

storage andc%?ﬂﬂ@é’%&‘ﬂih@&@‘??‘ﬂ?@i COpRRIRRLANNA $READLSINRIBRYISHIPAHINGLIoR e reticle
r

pparatus (oS e b i e 18 B TRk unit an the fs

[0119] (5) In the above illustrative embodiment, the first and second storage

10 and retrieval units F1 and F2 include a roller conveyor for moving the
container both into and out of storage. Alternatively, a roller conveyor for
moving the container into storage and a roller conveyor for moving the
container out of storage may be separately provided.
[0120] (6) In the above illustrative embodiment, the first and second storage

15 and retrieval units F1 and F2 include a roller conveyor. Alternatively, the
specific configuration of the first and second storage and retrieval units F1 and
F2 may be variously changed. For example, the first and second storage and
retrieval units F1 and F2 may include a container carrying base that is

allowed to move into and out of the storage rack 1.
20
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25 accommodation unit, and the reticle container between the second storage and retrieval unit and
the second accommodation unit. 3. The article storage facility according to claim 2, characterized in
that the storage rack is provided, extending through a plurality of levels of a 30 building, and the
first and second storage and retrieval units are provided on each of at least two of the plurality of
levels. 4. The article storage facility according to claim 1, characterized in that 35 the storage and
retrieval transport apparatus includes a container discriminating sensor configured to determine
whether or et g flding unit is holding the wafer container and whether or not the holding unit is
holding the reticle container. 5.An article transport facility comprising: 5the article storage facility
according to claim 2 or 3; the article transport facility being characterized by comprising: a first
overhead trdnsport vahizheictnfithmegbtbatrdityparhtheisvafsr container between the first storage and

retrieval unit and a walg!,IApUtapd QMRLRHRN N AR PO SHIRREARRRT APRARINERANY Al.recond

overhead transport vehicle configEred to transport the reticle container between the second storage

and retfeval unit andl S'PEAER TBLF SRS BHTERTR I tEL RAFY Y e process apparatus, wherein
at least a portion of tlevelrpailessfor tige fiast lati sacenchavertietiderbhhgpomypehiches is a common

travel path portion op whigh keth thedbaifiistand srrand Pyeteas txehides ayaband

the first and sectond overi%ead tratmsgortfvehicl s.each rﬁtvel ona trgve rail provided (Pn a ceiling side
along the tré{?e"i 8£%§W8. €r container 1or containing € semiconductor waiter, an

a second accommodation unit provided in the storage rack and
10  configured to store a reticle container for containing the reticle,
wherein the storage and retrieval transport apparatus includes a
holding unit configured to hold a top flange formed at an upper portion of the
wafer container to support the wafer container in a hanging state, and
a flange portion configured to allow the storage and retrieval transport
15 apparatus to hold the reticle container using the holding unit to support the
reticle container in a hanging state is formed at an upper portion of the reticle

container.

2. The article storage facility according to claim 1, characterized in that a

20 first storage and retrieval unit for the wafer container and a second storage

and retrieval unit for the reticle container are provided separately from each
other, and

the storage and retrieval transport apparatus transports the wafer

container between the first storage and retrieval unit and the first

25 accommodation unit, and the reticle container between the second storage and

retrieval unit and the second accommodation unit.

3. The article storage facility according to claim 2, characterized in that
the storage rack is provided, extending through a plurality of levels of a
30  Dbuilding, and
the first and second storage and retrieval units are provided on each of
at least two of the plurality of levels.

4. The article storage facility according to claim 1, characterized in that

35 the storage and retrieval transport apparatus includes a container

discriminating sensor configured to determine whether or not the holding unit
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15

is holding the wafer container and whether or not the holding unit is holding
the reticle container.

5. An article transport facility comprising:

the article storage facility according to claim 2 or 3;

the article transport facility being characterized by comprising:

a first overhead transport vehicle configured to transport the wafer
container between the first storage and retrieval unit and a wafer input and
output unit in an exposure process apparatus; and

a second overhead transport vehicle configured to transport the reticle
container between the second storage and retrieval unit and a reticle input
and output unit in the exposure process apparatus,

wherein at least a portion of travel paths for the first and second
overhead transport vehicles is a common travel path portion on which both the
first and second overhead transport vehicles travel, and

the first and second overhead transport vehicles each travel on a travel

rail provided on a ceiling side along the travel paths.
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