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TI TLE OF | NVENTI ON Pur gi ng Apparatus and Purgi ng h T |, CAL
FI ELD [ 0001] 5 The present invention relates to atygﬁ Pﬁrfgfgg%‘é@?%%l as
and purgi ng nethod, particularly a purging apparat r @nduf Pfg‘jgd
net hod f % (5}9 a contai ner having an openabl e |d by suppl yi ng
and di scharging a clean gas to and fromthe inside of the container.
BACK nventi onal SM F dard nmechani cal
interfa Eﬁ“ﬁgg IWM Qﬁﬁ@a@@ $IP%Péﬂtmd]dl ng cont ai ner
for transporting and storing substrates, such as photonasks, gl ass
subst raTE.Br ?’&J{EIEI%d reticles, in sem conductor nanufacturing
environnents. The SM F pod has a pod cover and an openable |id.
Duri ng [0Ahkport and storage, the pod cover is closed with the lid
such that the SMF pod is sealed and contam nants are prevented from

15erg er ThE prdientPBRfenthor ad18tBs ﬁ@(‘ah?ﬁl’gﬁ@ h@a%t@é’bﬂ&%ui%né @@éfhédwqaahﬁdiﬂatrg/ a

thehpod cover Thusb the lid is ked in place with the latch
e to e PR Al BBk BTIRE b ER SHOLRE VR ) SIIREE oy

openi ngl PBLTy IGHRRERPIROBE ©and BRI BT o BREM aRe ol ose a

SM F pod en a substrate is | oaded into or renoved fromthe SMF

pod. ThE QW@Tng devi ce has a stage on which the SMF pod is
pl aced and an el evator driving nechanismfor driving the stage up and
down. TH®02} age is provided with a pin for positioning the SMF pod
25in a prescribed position. The opening/cl osing device al so has a

| atith cConvedtibhally aeSk@RPiSamddrdrmeshanical lintegadehepddaisch MRGRABKkEAPleSEE a
as to lock and rel ease the | atch nmechani sm An openi ng/ cl osi ng devi ce

insid R
'L lng IT g&%ﬁl\#ﬁﬂl&% F%:r&ﬁﬁalh& ReaghdpbRthe dhdRA B sublttREL ks lhotd Ak, Qhss

substrates, wafers, and reticles, in semiconductor manufacturing environments. The SMIF

pod has a pod cover and an openable lid. During transport and storage, the pod cover is
closed with the lid such that the SMIF pod is sealed and contaminants are prevented from
15  entering the pod.
A latch mechanism is provided to lock the lid to the pod cover. Thus, the lid is locked in place
with the latch mechanism when a substrate is transported ot stored. When a substrate is to be
removed, the latch mechanism is released such that the lid can be removed from the pod
coVer.
20  [0003]
Also known is an opening/closing device contrived to automatically open and close a SMIF
pod when a substrate is loaded into or removed from the SMIF pod. The opening/closing
device has a stage on which the SMIF pod is placed and an elevator driving mechanism for
driving the stage up and down. The stage is provided with a pin for positioning the SMIF pod

25  in a prescribed position. The opening/closing device also has a latch controlling mechanism



* 5[ 0004] PATENT LI TERATURE l1Japanese Lai d-open Patent Publication No.
2008- 30914 SUMVARY OF | NVENTI ON TECHNI CAL PROBLEM [ 0005] 10 When a
pod is placed on the stage, the opening/closing device first rel eases
the latch of the | atch nechanismusing the latch controlling

hani The.el dri Vi i h I h . . As
e T BB S RO e RS ¥ 3
h b I d t, ] | b ition, ot , th
e WS RIS SIS L N, 7 S,

returns the substrate to the stage. The 15 el evator driving nechani sm
t hen r &E@dIPNLSlage. As a result, the lid noves upward along with
the substrate. Wen the |lid has been fitted into the pod cover, the

| at ch CRATENT LITERAETREN sm engages the |atch of the |atch nechani sm
[ 0006] The opening/cl osing device also has a purgi ng nechanism The
pur gi ngogeghani smis a 20 mechani smfor replacing an atnosphere
inside a pod with nitrogen or another inert gas. Purging suppresses

the CCHUTEOPEIPERRTOND £ CONt ghigld PAaands PR AISTLEA NG"AREomoRS

nat ural” oxidation on a surface e sub urge mechani sm

has a V. ply pipe, a discharge pipe, an on-off

val ve, @Hﬁgﬁgkaafﬁggﬁ?ggﬁﬁg val ve. The supply pipe is connected to a
supply port of the pod and 25 supplies gas fromthe gas supply tank
to the'EEGHﬁgcéiJﬂﬁnggﬂi The discharge pipe is connected to a

di scharge port of the pod and serves to discharge gas frominside the
pod to 0ASlout si de. The on-off valve and the flow regul ating val ve
are provided on both the supply pipe and the di scharge pipe as

reqoi r eWheatd ippleesd shnike stagd, ithd 6 g/E168ing dbGike @i rbiSadeh AELRADIOf the
the lid and the substrate is raised 5 together with the Iid until the

Lid fi tgichthecHahRnPAbn g WeTatch BEntdtifd niRENARHS Thi 1 drﬂhfg]ﬁféc%@é?n
(o10) m en

that the Iid i1s locked"to the po er. The purge nechanis

pur 605 WBE K005 U5 Sk 6, 2R, B e WP SRR HC AR e
bst be, t ted t d t t |
Zﬁoagaa g lgﬁggsg gpnglod\[@]%%igfra Igarescri%egl po(s)i\{\fg)g, g.erg otaI%%eésathléSsu%gtrratg toward a

processing apparatus. After processing, the robot returns the substrate to the stage. The

15  elevator driving mechanism then raises the stage. As a result, the lid moves upward along
with the substrate. When the lid has been fitted into the pod cover, the latch controlling
mechanism engages the latch of the latch mechanism.

[0006]
The opening/closing device also has a purging mechanism. The purging mechanism is a

20  mechanism for replacing an atmosphere inside a pod with nitrogen or another inert gas.
Purging suppresses the occurrence of organic contamination and such chemical changes as
natural oxidation on a surface of the substrate.

The purge mechanism has a gas supply tank, a supply pipe, a discharge pipe, an on-off valve,
and a flow regulating valve. The supply pipe is connected to a supply port of the pod and

26  supplies gas from the gas supply tank to the inside of the pod. The discharge pipe is



' 10[ 0007] The object of the present invention is to shorten the purge
operation tinme. SCLUTI ON TO PROBLEM [ 0008] A neans for solving the
problemw || now be explained. A plurality of aspects of the 15
invention will now be expl ai ned. These aspects can be freely conbi ned

an apparotrgeef s GiRpmRE Rt A RREA b o, R b Bl e B iR o
ble lid. ysi . ir J
ot achi i/ N PRaTE A o (i P WO Ol o BOKREA g e suaply

drive nmechanism and a gas supplying-dischargi ng mechanism The

det achi pigr and shetflispyarse pipaors reawiredt t ach the 20 1id to the container
body and renove the lid fromthe container body when it is possible

t o det adlffiet Ipeodessing Théinished, nhe selodtate snplacedcomtthid Viddintlotheauvbstiae is raised
detachi ng/ attaching section with respect to the contai ner body. The

| ockj NgtoFBIHRE With She RO UhiiM@e 11ddith aak tdsod doet. ThE NACK BRERIHG, iDREY 1a61d
rel ease the | ocked state of the |id. e drive nmechani smdrives the

e o [ 5 0 0 L B 0 i o

t he congai ner ,bod t atine before the driv hani s conpl.etes.an
oper ot | R IR ASAEH ¢ RuldeirertoR HEre 8 P PRI Ao et Hies Rgen a
menber. Wth this purging apparatus, the lid is attached to the

cont ai npd eYHFInEIRGY $ubFrglE cannathe trABsRaTtpdrie AWISHENE SPhE ¢ carhe enough to
det achi ng/ attaching section to the container body. The gas

suppl yi segisGi sdémaagl. ng nechani smstarts purgi ng the container before
the drive nechanism 5 conpl etes an operation of locking the lid to

t het@wonf@ofpr body using the |ocking nmenber. Thus, the inside of the
cont ai ner can be purged efficiently and a purge operation time during
whi ch t g GRBLAIMIRY prSenP HvERELIERRL BRrRAGd nﬁ@?ﬂﬂ:&tﬁtibﬁiﬁl&?o accept abl e

i f the gas suppl yi ng-di schargi ng nmechani s S a purge operation

at any ggﬁﬁﬁﬁﬁm%ﬂ/ﬁtl on of locking the | ocking nmenber is

conpl ete i'S acceptable to contrive the apparatus such

t hat thfqp' Hi is attachable to and detachable fromthe contai ner body

al ong a QB i cal direction, and the lid includes a port connected to

the gas supplying-di scharging nmechanism Wth this apparatus, a clean

gas is Aupstisedprtsolying the direleews wilhaovbhe sixplainadh o phaliteofpaspects 5of the

provided in the |lid and al so di scharged through the port. Thus,

pur i nginvamidrewdkeoube dx@hihed.i hidsy agpeets chil bp fegyrgmbinedtaanteitdbef or e

the operation of attaching the lid to the contai ner body is

conpl et Rurging apparatus according to the present invention is an apparatus for purging a container
having a container body and an openable lid using a clean gas. The purging apparatus has a
detaching/attaching section, a moving mechanism, a locking member, a drive mechanism,
and a gas supplying-discharging mechanism. The detaching/attaching section can attach the

20  lid to the container body and remove the lid from the container body when it is possible to

detach the lid. The moving mechanism is contrived to move the detaching/attaching section
with respect to the container body. The locking member is contrived to lock the lid to the
container body and release the locked state of the lid. The drive mechanism drives the locking

member. The gas supplying-discharging mechanism starts purging the container during an

25  operation of attaching the lid to the container body at a time before the drive mechanism



" [0010] It is also acceptable to provide a first detector to detect a
position of the lid and contrive the 20 apparatus such that the gas
suppl yi ng-di schar gi ng nmechani smstarts purgi ng the contai ner based on
a position of the Iid occurring before the noving nmechani sm conpl et es

e T e
e HaB s B A BB S R R

t he novi ng mechani sm conpl etes an operation of attaching the lid to

t he conmaghagistbdey megiidle Hetaghinglrdarhing: sgntighl ® the geweinge badyedbndas
detector to detect a position of the | ocking nenber 5 and contrive

t he appapalyis-disciurgihg tmd¢chenigasstatpphrginggthdiceoataaregibefpratid drives mechanism
starts purging the container based on a position of the | ocking

nmenger @niRétes BR oPpblavibn HEGHAMNS Aehias tol fHeV@dntdime Hod¢kishg 1heMH&ing member.

[0013] It 1s also acceptable to provide a second detector to detect a
posi ti f : i r : 1 ‘
Phat  t G, LedfuUPOI AL RRARE kat Re BELcH ARG, &t ARRELAUGRHAR during
cont ai ney. based on a.position of .the |ocking nenber after the drive
rrechani‘ghﬁcﬁg%e ?fﬂ?%%lgﬂ%rgfé)ﬁﬁgegsm&%%f. [ 0014] A purgi ng net hod
according to the present invention is a nmethod of, purging a container
15 havifids alse grecatabds ififhe gas seprivingpisshyee mechaaispystarts f ParecRpsratippeat
purge method conprises the follow ng steps: o an attaching step in

whi ch aatyitigné befatet ancépsation af heckangnthailonkingroepbérionempletedt e i n whi ch
the lid is separated fromthe container body o a | ocking step in
whixgh t[oep9jd is |ocked to the container body after the attaching
step

It is acceptable to contrive the apparatus such that the lid is attachable to and detachable from

the container body along a vertical direction, and the lid includes a port connected to the gas

supplying-discharging mechanism.

With this apparatus, a clean gas is supplied to the inside of the container through the port
15  provided in the lid and also discharged through the port. Thus, purging can be executed

efficiently even if purging is started before the operation of attaching the lid to the container

body is completed.

[0010]

It is also acceptable to provide a first detector to detect a position of the lid and contrive the
20  apparatus such that the gas supplying-discharging mechanism starts purging the container

based on a position of the lid occurring before the moving mechanism completes an operation

of attaching the lid to the container body.

[0011]

It is also acceptable to provide a first detector to detect a position of the lid and contrive the

25  apparatus such that the gas supplying-discharging mechanism starts purging the container



200 a purge starting step in which purging of the container is
started before the locking step is conpleted. Wth this purging
nethod, the |id is attached to the container in an attaching step.
Afterwards, a |l ocking step is executed, but purging of the container

Is st ar%ﬁ@h Hféfl% ngllﬁeéh%ﬁﬁ ?rflfﬁpes' & e% %t gfd ) acgmgp%?g{dl {Oonﬁ1§5cotn? ; er

t he contarner can be purge cren M purg

during whjch the container is purged can be shortened. Thus, the

pur ge o@%iatlon can be started at any tinme so long as it is bef or e

the |l ocking step is conpleted. [0015] It is also acceptable to
start pl¥o4 ghg during the attaching step before the lid is attached to
the 5contai ner body. [0016] It is also acceptable to start purging
when t hit i$ aldo bewptable &t pravidech scoordhéctediot @i detect b@ayitioh @d 1 lokking Snember
al so acceptable to start purging during the | ocking step. 10

ADVANT A3 datrincHaE hpdebiul MyEENhhNe [9 l@plﬁnﬁ-’di&ﬁa@lﬁ%ﬂﬁé’db’dﬁsﬁl@ Bfing

nmet hod according to the present invention shorten the purge operation

tinme. BRLER.ReCRIE] LN pg§1tB%Nlll\éQ§ck1ng member after the drive mechanism has driven
the locking member.
[0013]
It is also acceptable to provide a second detector to detect a position of the locking member
10 and contrive the apparatus such that the gas supplying-discharging mechanism starts purging
the container based on a position of the locking member after the drive mechanism has driven
the locking member.
[0014]
A purging method according to the present invention is a method of purging a container
15 having a container body and an openable lid using a clean gas. The purge method comprises
the following steps:
0 an attaching step in which a 1id is attached to the container body from a state in which the
lid is separated from the container body
o a locking step in which the lid is locked to the container body after the attaching step
20 o a purge starting step in which purging of the container is started before the locking step is
completed.
With this purging method, the lid is attached to the container in an attaching step. Afterwards,
a locking step is executed, but purging of the container is started before the locking step is
completed. Thus, the inside of the container can be purged efficiently and a purge operation

25  time during which the container is purged can be shortened.
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15[ 0019] Figure 1 is a perspective view of a reticle pod and a pod
opener. Figure 2 is an expl oded perspective view of a pod cover and a
bottomlid of the reticle pod. Figure 3 is a bottom plan view of the
reticle pod. Figure 4 is a perspective view of the pod opener.

the podt e 8;r s bR 8 e AT o IBnd B AWy R Pk e o

structure qf Ft‘\he pod opener. Figure 7 is a partially enlarged view of
a Iatchcor?@@ﬁtﬁ ism Fig. 8 is a block diagram showi ng control features
of the pod opener. Figure 9 is a flowhart showing a control for a
cover o[;%@ﬂaﬁhg operation. 25 Figure 10 is a flowchart showing a

control for a cover closing operation. Figure 11 is a flowchart

showi ngltas glemtca@btablertostarbyagingl disinggho perchingatepaldoredhe fd tivattached anite
enbodi nent. DESCRI PTI ON OF EMBODI MENTS [0020] 5 A reticle pod 1 and a
pod sopeagitaind: keagor di ng to an enmbodi nent of the present invention

w Il now be explained. [0021] (1)Reticle Pod

[0016]
It is also acceptable to start purging when the lid becomes attached to the container body.
[0017]
it is also acceptable to start purging during the locking step.
10 ADVANTAGEOUS EFFECTS OF INVENTION
[0018]
A purge apparatus and purge method according to the present invention shorten the purge
operation time,
BRIEF DESCRIPTION OF DRAWINGS
15 [0019]
Figure 1 is a perspective view of a reticle pod and a pod opener.
Figure 2 is an exploded perspective view of a pod cover and a bottom lid of the reticle pod.
Figure 3 is a bottom plan view of the reticle pod.
Figure 4 is a perspective view of the pod opener.
20  Figure 5 is a simple sketch illustrating an internal structure of the pod opener.
Figure 6 is a simple sketch illustrating an internal structure of the pod opener.
Figure 7 is a partially enlarged view of a latch mechanism.
Fig. 8 is a block diagram showing control features of the pod opener.
Figure 9 is a flowchart showing a control for a cover opening operation.

25  Figure 10 is a flowchart showing a control for a cover closing operation.



" Areticle pod 1 will now be explained using Figures 1 to 3. Figure 1
is a perspective view of a 10 reticle pod and a pod opener; Figure 2
is an expl oded perspective view showi ng a pod cover and a bottomlid
of the reticle pod; and Figure 3 is a bottomplan view of the reticle

pod. [OBigdle Thes hefidwéiRrPsbvwing 3 SrfQIYS BRvEOEIoRAY Ipethtdn RbbQik B a
in a sealed state, and is contrived to be transported by another

devi ce. i is a photonmask used for exposing a circuit
patternse}gﬁ%%rﬁébdgln%g er in an LSI manufacturing process. The reticle

pod 1 tomlid 7. The bottomlid 7 is
detach2§E§%F&@ﬂvﬁﬁgﬁiggﬂﬁﬁggzﬁg?g[0023] More specifically, as shown
in the figures, the pod cover 5 is a conparatively flat nenber shaped
like a 9940 th a top panel and side panels but open at a bottom
portion. The bottom20 lid 7 fits into the pod cover 5 from bel ow and
ser\bes Acgetsdapod henpegod operer 21 wbidréinf do an agbadibmnt aithe praserinadntibhevill
pod cover 5. The bottomlid 7 can be attached and detached with
r espectndwbt bgplpi@gdd.cover 5 along a vertical direction. [0024] A
reticle loading section 9, onto which the reticle 3 is to be | oaded,
i's proviggeg) on an upper 25surface of the bottomlid 7. Three
positioning holes 11 for inserting positioning pins 24 of the pod
opener éiRaﬂg pé vided in a bottom surface of the bottomlid 7
[ 0025] e et &t e pod 1 also has a |latch nmechanism 13. The |l atch

15 that, is provided on

mechani sm 13 coppri.ses chiefl|y | at ch nmenber . ]

a peri tl'%tFC?"s B%‘{T 3R yawgt&rw %élsalgffds%g? 40/ ¢ Blgwreds isprpstspesisg dewef a
5, and the latch menber 15 is contrived such that it can slide

i nvidY d. refiglegiodvandiarpad; qpeness Figuaed iy an sxpdodest pdrspeetiteviewShowing a podjeaver
i nside a groove section 17 provided in the bottom surface of the pod
cover Samirdbartm b wéthenviiele padidind Figure 8 is\i bbitom alaprvése of hedetidaged. A
groove section 19 is provided in a bottom surface of the bottomlid 7
in a pogppppn corresponding to the groove section 17. The latch

menber 15 can nove into the groove

The reticle pod 1 is a container for housing a reticle 3 in a sealed state, and is contrived to be

transported by another device. The reticle 3 is a photomask used for exposing a circuit pattern
15  onto a wafer in an LSI manufacturing process. The reticle pod 1 has a pod cover 5 and a

bottom lid 7. The bottom lid 7 is detachable from the pod cover 5.

[0023]

More specifically, as shown in the figures, the pod cover 5 is a comparatively flat member

shaped like a box with a top panel and side panels but open at a bottom portion. The bottom
20  lid 7 fits into the pod cover 5 from below and serves to seal the pod cover 5 while forming a

bottom portion of the pod cover 5. The bottom lid 7 can be attached and detached with

respect to the pod cover 5 along a vertical direction.

[0024]

A reticle loading section 9, onto which the reticle 3 is to be loaded, is provided on an upper

25  surface of the bottom lid 7. Three positioning holes 11 for inserting positioning pins 24 of the



10 section 19 when it noves inward. Thus, when the |atch nenber 15
has been noved outward, the latch nenber 15 separates fromthe groove
section 19 and, accordingly, the bottomlid 7 can be detached from

t he pod cover 5. Meanwhil e, when the | atch nenber 15 has been noved

i nvar d, pel Ghtd Pare fpréiged idtaibtidBIRefacd 6f the bbAShIR 1.he groove section
19 and accordingly the Iid 7 cannot be detached from the contai ner
body. gggagi ng hole 20 15 (explained later) is also provided in
the | at h nmber 15. Additionally, the latch nenber 15 is constantly

subj ect lie for i, N not sho LN

a direc lfgﬂﬁﬁ ?%Qﬁg %Qﬁéﬁg %M?E¥E£Wég é@ﬁpﬁgﬁeﬁ ieflya
[ 0026] L Pod, Opener 20 The pod opener 21 is used in a clean stocker

i nstal | ]éEF |rﬂerab%r| lgdhatis B?ﬁveﬁedf@ra RSEHARIPIcsections bhParwing @8 adetipmasytfaps ofithe
liquid crystal plant. The pod opener 21 serves to open the bottomlid

7 of5 t hl@g estvier beanddde latshumlmbhiat 5 & qootroted (Sndt thehibwan slidenintvaeth $sahbwn in
the reticle 3 to a processing apparatus. The pod opener 21 al so

serves FiguresBudnd 7,hke laedh pb@ber 1 Distdienbabimdrleaf globee fRbof AV §hodd&l fnfthe
the reticle 3 has been processed and transported back to the pod

opener oktoRy sﬁﬂ?@cer(ﬁbﬂ&% pod (fo%’lt 5SRAWAL - motPvakd The oﬁéﬁdfgtvbiﬁﬁn A prefibed

pod opener 21 will now'be explained. The pod opener do
b h 7
2 top Rangs Cﬁ%ﬁoﬁ% B Wty ageﬁ%ﬁoa*ﬁigr‘%%e“'f#éwérﬁaﬁd 7 fetn

opening 27 and.is arranged in suc 0Si 5|t lies. in

SUbst aOEEs RGN ot P&%ée%@na@ BRI PP PO S SR O 05 (hexgroove
def nes the opening 27, as shown in Figure 4. Flgure 41is a
peridphecierien |9 shen it movespovatdpshes when fherlatcharensbrsiif)has beor movetbontward,
inside the case 23 and serves to keep the inside of the case 23 clean
by dr avhadatcinnmehden 1 Sisepatatestfromsthel grdove sedtiman] Ssamic keoordih g9 2BE bdGomiah7
the reticle pod 1 is placed on top of the pod opener 21, the bottom

lid 7 i @gnpbogedcid REmURBYodSeiveRGe Mdanivhfle SWASE 1D 1aadHmRRbkt '19'1@19 been
thr ough the positioning pins 24 engagi ng w th the posi ti oni ng hol es

, SUGolftnd g Qeﬁdrﬁgﬁ etff @ﬁcltdicﬁnm%béle hY| gm@ﬁlettpg 0;#8{%‘% g%c?fdhf ¥ %nd

of t he pod cover rest e upper perlne er sec

23. h 64 h d
o ohan loghiidaly Sﬂ%i@tfgamfor‘ﬁ s SR, Heort 4 ieBnihst ol A Chging e 20
menber 15. Anot her .mechani sm (not shown) of the latch drivi
o Cani ERPIB S8 JHOTSY 8150 REOVARLR T e Tigbps F-cuichpansiis tindAigumeaher 15

and thereby nove the latch nmenber 15 inward and outward.
is constantly subjected to a force applied by a force applying means (not shown) in a

direction towards causing engagement with the groove section 19.
[0026]
(2) Pod Opener

20  The pod opener 21 is used in a clean stocker installed in a clean room of, for example, a
semiconductor plant or a liquid crystal plant. The pod opener 21 serves to open the bottom lid
7 of the reticle pod 1 such that a robot (not shown) can transport the reticle 3 to a processing
apparatus. The pod opener 21 also serves to return the reticle 3 to the inside of the pod cover
5 after the reticle 3 has been processed and transported back to the pod opener 21 by the robot

25  (not shown).



As shown in Figure 7, a first latch sensor 65 and a second | atch
sensor 66 are provided for detecting a novenent state of the |atch
menber 15. The first latch sensor 65 is a sensor for 20 detecting if
the | atch nenber 15 has been noved outward such that the | atched
state i@oﬁﬂ eased. The second | atch sensor 66 is a sensor for
detecting 1f the latch nenber 15 has been noved inward such that the

| at chedstate. i s engaged 0029 a1 A first supply,haole 31 an

et ol e, o BR800 rhg bt it POt ofF SRSy g orss8 A dhsse
of the bottom|id 7, The first supply hole 31 and the first discharge
hol e 3PUrEHABSEEASC 3P G0 ASHERIZD nA JUWBH OPRYRG A/ {PNrowdathin atopinapel oty case
make it nore difficult for contam nated external air to enter the
appar at4ss Thagtiige 26 has hypimidarsbapsie theippining 3T end3B amradged wewioind position that
di scharge hole 37 are provided in the stage 25 in positions

cor espions rig dubsthingallyl thet sasepplaye el ddpeangritveerf sec8dn Aoshhdefnes the
hol e 33, respectively. The first supply hole 31 and the first 5

di schargrnhigloy, 335 ialFigned. Mahie ARG SikeSHe O f HtEhoaGpend. suppl y

hol e 35 and the second discharge hole 37 with a connectiion"structure

on' h2“§?%£@°53‘9$%1>&§\9503?2@¥1ﬁ§9r i f°@?§5%§%d %%%50%%% ;}%1) ing3 B e 2
25. 10[0031] .T ner i vi
echani QA TGP STeRR AT B H CERBSSESe 25, The 6l Gva or

driving nmechanism41l is a cylinder mechani smhaving a rod 43 fixed to
a bott %%rface of the stage 25 and a cylinder drive section 45
contrived to drive the rod 43. The el evator driving nechanism 41

endlfl esWhhe tletraide 26d tlds plcedue thpheftthepod apenappErthd Botps litli7ds plaasd on an
shown in Figure 5 and a |ower position, as shown in Figure 6.

Fi gur esugpepRiffe ITahs stapb 25 9ke polieisnaavéupl thb @okiflbGIAFinsS24 aggagr@ with
n

t he pod opener. [0032] A first position sensor 67 and a seco

posi tiqfe 8§l§9ﬁjng gloPcrseHPE&ﬁi tﬁﬁtdtP% ?E%%tgte} h&tBASE s%ﬁgn% tQ? tHe! Botfom surface of

posi tion Sensor I's a sensor ecting if 1t age 25 1s 1n

(1" 5L RSl PR Al e BSAAIERISIND 300 BHs D 1 960 T
TP B TR e e FSREE AT RER e

the bottomlid 7 is just about to be fitted into or has been fitted
i ntlé t H@tcbonembaIe}S-B%nothﬁren@cé@mam ot shovem ofeths datch Sriyingemachagism 63 can
detection signal when the stage 25 is in a |owest position (i.e. a
posi t i anovéihedatah bpérating pih 64 inward and outward and thereby move the latch member 15
inward and outward.
As shown in Figure 7, a first latch sensor 65 and a second latch sensor 66 are provided for
detecting a movement state of the latch member 15. The first latch sensor 65 is a sensor for
20  detecting if the latch member 15 has been moved outward such that the latched state is
released. The second latch sensor 66 is a sensor for detecting if the latch member 15 has been
moved inward such that the latched state is engaged.
[0029]
A first supply hole 31 and a first discharge hole 33 are formed through upper and lower

26  surfaces of the bottom lid 7. The first supply hole 31 and the first discharge hole 33 are each



25transport the reticle 3). [0033] (3) Purge Apparatus A

suppl yi ng-di schargi ng section 49 is a device that is incorporated
into the pod opener 21 and serves to purge the inside of the reticle
pod 1 with clean air. 5[0034] The supplying-di schargi ng section 49

purges dﬁl%@ld'eﬂso\n@? a0 or-R@urh S d1ed %@Qdﬁl%er%tﬁaﬁeeﬁr ﬁ%Fer bRESIARS ddttdhinated

clean dry air or an inert gas such as supp yI ng- di schar gi ng

section n ap al 53 The
air supp}#gmgﬁ%ﬁqg e%é%n zﬁ?ﬁr a%u ls%didérlrpq % 815 %%n 15]%? th él)'ﬁ second
suppl 0 ectsfr the air tank 51 to the ndl

s uBBI z ‘ﬁéﬁ@@é‘cg? '3? E° BEOX&@TZB Theadfagg ig E‘EP%/%’/ tiong @F@W‘%ﬂé‘% t&ttﬁ?\ grS& éPK’/l@Y
55 and an on-off valve 57 are provided along the air supply pipe

[0035] hale BAiandethe dustrdipghargeniole dd orpspativelal e fissisepply hwpeds andttbe first

the case 23. It is also acceptable to connect a discharge pipe to the
secand discmhgerigpde Bdhe dbignahdittiand benrgetedits tHemetdrdl sapplyihdée 3 arkbthe becond
case 23. It is further acceptable to connect a discharge punp to the

di schar gigctak®Rendl®3 TR aVdoRfEdiensirustuiCnst @Rwhipe air. Al though not
shown in the drawi ngs, seals are provided at contacting portions of

t he varliroggg] menbers. [0036] 20 (4) Control Configuration Control
configuration of the pod opener 21 will now be expl ai ned using Figure

gp eEIe? 8 Isé)}e]cert%llegtc ser.tsor(’j‘glr a;m gusrg %Wlsngrov%n& ro(r)llthg gtgfgé & ﬁét‘e?& if ];1 rétpc?e Bg&j 1

has been placed on the stage 25.

10 [0031]
The pod opener 21 has an elevator driving mechanism 41 for raising and lowering the stage
25. The elevator driving mechanism 41 is a cylinder mechanism having a rod 43 fixed to a
bottom surface of the stage 25 and a cylinder drive section 45 contrived to drive the rod 43.
The elevator driving mechanism 41 enables the stage 25 to be moved between an upper

15  position, as shown in Figure 5, and a lower position, as shown in Figure 6. Figures 5 and 6
are simple sketches showing the internal structure of the pod opener.
[0032]
A first position sensor 67 and a second position sensor 69 are provided inside the case 23.
The first position sensor 67 is a sensor for detecting if the stage 25 is in the upper position

20  and the second position sensor 69 is a sensor for detecting if the stage 25 is in the lower
position. More specifically, the first position sensor 67 generates a detection signal when the
stage 25 is in a high position (i.e. a position where the bottom lid 7 is just about to be fitted
into or has been fitted into the pod cover 5). The second position sensor 69 generates a

detection signal when the stage 25 is in a lowest position (i.e. a position where a robot can

26  ftransport the reticle 3).

10



A control section 61 is a conputer that has such hardware as a CPU, a
RAM a ROM and is 25 contrived to performvarious control operations
by executing commands of a program The control section 61 has, as
functional sections, an elevator drive section 6la, a gas
suppl y/ djpgghar ge control section 61lb, and a |atch control section
61c. [0038] The control section 61 is connected to the el evator

drivi ngg;ﬂf%g%n' the flow regulating 5 valve 55, the on-off

val ve 57, a jtkﬂ{e&#%gf ch driving mechani sm 63, and can transmt

control ,signals t.0.the sane. 039], The,control section 61 is

connect PR edifstpging SEhan 48g Rovies R R edinsiien WS mecnadprerg ! and
the first position sensor 67, the second position sensor 69, the pod
pl acemeffvesdapyrecthe inside of theyeticleprd lgvise elg@ntir.sensor 73, and can
recei ve detection signals fromthese sensors. [0040] (5) Control for

Cover i¥Bthg Operation Control operations executed to open the
bottomlid 7 so that the reticle 3 can be transferred to a processing

appar at The wapplyingdisoBargitp! i@t singes fedikige 8f thEirgibl@p&d 1l Swieh a prescribed
fl omchart showi ng 15 a control for the cover opening operation. The

operati g (eg.ﬁfcresn SONLT: U AR 8t 98 SibhWs '1\'12%.”% gﬁg%aﬁsa%%ing Q04 49 has

Initially, e stage 25 is arranged at the hi osition-as s

ot of ettt gk SfPuan BV R eBb A8 67 eheptdSepamare

21. The control, sectipn 61 proceeds to step S2 when it receives. a
det ect i §Fa% Aghalr Tl pir wep OBIPR I cenBRtts {is dhe 24 supply tank 51 to the second

10 supply hole 35 of the stage 25. Additionally, a flow regulating valve 55 and an on-oif valve
57 are provided along the air supply pipe 53.
[0035]
In this embodiment, the second discharge hole 37 opens into the case 23. It is also acceptable
to connect a discharge pipe to the second discharge hole 37 and discharge air to the outside of
15  the case 23. It is further acceptable to connect a discharge pump to the discharge pipe to more
vigorously discharge the air.
Although not shown in the drawings, seals are provided at contacting portions of the various
members.
[0036]
20  (4) Control Configuration
Control configuration of the pod opener 21 will now be explained using Figure 8. Fig. 8 is a
block diagram showing control configuration of the pod opener.
[0037]
A control section 61 is a computer that has such hardware as a CPU, a RAM, a ROM, and is

25 confrived to perform various control operations by executing commands of a program. The

1



[ 0042] In step S2, the latch control section 61c of the control
section 61 sends a latch rel ease signal to the latch driving

mechani sm 63. I n response, the latch driving nechani sm 63 drives the
25 |l atch nenber 15 and rel eases the latch. [0043] In step S3, the

el evat ocortrol veec8ectdlomaglas dimttimat aotticls, $acCticomod IdrBends:tion! 6VWET 4 Nghs
operation signal to the elevator driving nmechanism41l. In response,

the el eM.%)bW/di@éﬂaY'dlﬁ)nﬂﬁpib@ﬂbﬁﬂllﬂjanﬂ_ﬁ\lﬁﬁh Eh@rots@d®ndrcdownward. The
reticle noves downward together with the stage 25 and 5 is noved

further[@?m/ard fromthe pod cover 5. [0044] In step S4, the control
section its for the stage 25 to reach a prescribed position. The

i anal TRERRLseboB el ket 84 R BR ety Phrineatipnieh 4t tiy ASY uhbaine
el evator drive sectigon 6la_of the control section 61 sends a | owering
st op si YHES Sp.othe pa-off ¥alse o7, i the dycherixingimephanism) 63, ead sam sransnaip gontrol

el evator driving nechanism 4l stops the | owering operation of the

st age 28gnostothesané.t, the state shown in Figure 6 is achieved.

15[ 0046] Fromthis state, a robot (not shown) transfers the reticle 3
to a pr@Osski ng apparatus and the processing apparatus processes the
reticle 3. [0047] (6) Control for Cover C osing Operation 20Control

oper at i PRS:&%RE k@cﬁgg%@ iS¢ A8ectbdfo BRIEQMh denor s, i lech NIt B dehidt 6%, the

can be stored insi
first position sensor 67, the second position sensor 69, the pod placement sensor 71, and a

10 reticle placement sensor 73, and can receive detection signals from these sensors.

[0040]

(5) Control for Cover Opening Operation

Control operations executed to open the bottom lid 7 so that the reticle 3 can be transferred to

a processing apparatus will now be explained using Figure 9. Figure 9 is a flowchart showing
15 a control for the cover opening operation. The operation of the control section 61 will now be

explained.

[0041]

Initially, the stage 25 is arranged at the highest position as shown in Figure 5.

In step S1, the control section 61 waits for the reticle pod 1 to be placed onto an upper surface
20  of the pod opener 21. The control section 61 proceeds to step S2 when it receives a detection

signal from the pod placement sensor 71.

[0042]

In step S2, the latch control section 61c of the control section 61 sends a latch release signal

to the latch driving mechanism 63. In response, the latch driving mechanism 63 drives the

25  latch member 15 and releases the latch.

12



the reticle pod 1 will now be explained using Figure 10. Figure 10 is
a flowhart showing a control for the cover closing operation. [0048]
Initially, the stage 25 is arranged in the | owest position as shown
in Figure 6. The bottom25 |id 7 is on the upper surface of the stage
25 but f(0od3feticle 3 has not been placed onto the bottomlid 7. In
step S11, the control section 61 waits for the robot to return the

reticl er3st0S8 e BRVABIUVdsebtiod @Fae 6L BhtrSI&ELEH G H6s"elpﬁ§ 2¢&eGH eé[hle(r: tié)n

step S12 whHen it receives a retic detection signa romthe

pl aceme . 4 I 2, the gibevat r dri.ve secti.on
1o or - DRafIBTY oo oY e Rt 1 gt SHEVRIREr S RSB fR 41
el evator driyin ani sm 4 In. response, the el evator drive

mechani %Vaa%ﬁa&gg?ggﬂ@n%i’hmﬂ% 55} ves gpFnwpidyogeiner Witk thestage s and
section 61 waits for the first position sensor 67 to detect the stage
25. Srheisgaenaddirtbacloramagd rpmdbepedcavsr 8t ep S14 when it receives a
detection signal fromthe first position sensor 67. [0051] In step

S14, th@0dgds suppl y/ di scharge control section 61b of the control
section 61 sends an 15 opening operation signal to the on-off valve

57. In Iese®8aetheCdoBfB] SHoMoRbl VAiRIfbs et SIRPIchf atitedtABed PSuitish. Afhe
the reticle pod 1 fromthe air supply tank 51 of the

suppl yi ggo {1 i 9 ; i j

ot art oc L SEARRCOT Brop Bk 3ichio4 N1 ISOFvBE BE:eBRH Heb ey second
20In ste 'tSl5 th 9eI evator drive section 6la of the control section
61 send® Sél%ﬁegf% operation stop signal to the elevator driving
mechani sm 41. |In response, the el evator driving nechanism 41l stops

t helYroviREnt of the stage 25.

In step S5, the elevator drive section 61a of the control section 61 sends a lowering stop
signal to the elevator driving mechanism 41. In response, the elevator driving mechanism 41
stops the lowering operation of the stage 25. As a result, the state shown in Figure 6 is
achieved.

15 [0046]
From this state, a robot (not shown) transfers the reticle 3 to a processing apparatus and the
processing apparatus processes the reticle 3.
[0047]
(6) Control for Cover Closing Operation

20  Control operations executed to close the bottom lid 7 so that the reticle 3 can be stored inside
the reticle pod 1 will now be explained using Figure 10. Figure 10 is a flowchart showing a
control for the cover closing operation.
[0048]
Initially, the stage 25 is arranged in the lowest position as shown in Figure 6. The bottom

25 lid 7 is on the upper surface of the stage 25 but the reticle 3 has not been placed onto the

13



[ 0053] In step S16, the latch control section 61c of the control
section 61 sends a latch operation 25 signal to the latch driving
mechani sm 63. I n response, the latch driving nechani sm 63 noves the
| at ch menber 15 inward with the |atch operating pin 64. Consequently,
t he | ateditonen®er 15 engages with the groove section 19 of the bottom
lid 7 and the bottomlid 7 is | ocked to the pod cover 5. [0054] 5In
Step Sl 61109 Edhro? SLhioRE 1 GlailiHbt thelBBoro REBAFIHDEELIE TN e Rliiom lid
p I ) en e

time to el apse’since the supply of clean dry air starte

prescri amount of ti el apses ontrol .secti 6 .oceed 0
O ep 516 e optOLeBior L BisBu R IS Sop 07 i Lo s e P Ead fhdn
the pressure iqside the reticle pod 1 during the purge operation and
to cont&%FaFﬁ%PF??WW?é@HP%Z%ng val ve 55 such that the pressure is
adjusted to a prescribed value. 10[0055] In step 518, the gas

sup@ y/l@042har ge control section 61b of the control section 61 sends

a close signal to the on-off valve 57. In response, clean dry air

st ops biei sep S1Pphe eldvdtor ddne: Jenorel 061 thBeoritedli seéttonp®idschdé & emsinB@patation
supply tank 51 of the supplying-discharging section 49. 15[0056] Wth
the co r‘sﬁ%ﬂil tORRS el A0S d8HRL FhdeRehiSAME In LESoRY 88 QPRIGL &P Sk&fdhim 41
before the bottomlid 7 is fitted into the pod cover 5. Thus, the

i nsi de ihgl e pod 1 can be purged efficiently and the purge
operatf%%e%?%g&ihgﬁhg which the reticle pod 1 is purged can be
shorteq;ﬂs:ﬁs aresult, the reticle pod 1 can be noved fromthe pod
opener Q anot her apparatus sooner. 20 Al so, the anpbunt of gas
supplied can be reduced. The purge start tinme can be set such that

t hedOpurlgi step Bh3aithescontrol sretip b malts fier the firy posifign yenser 67 tq dateat the shege 25.
pod cover 5 or at a time occurring imediately before or several
secondsTlxe¢amtre] sdedioh 6l tppemeedsiiostérsS T4 whel ittreceives apdetection aignbl frdf Qb First
25 (7) Second Enmbodi nent Control operations executed according to
anot herpgttadien®ints7i N order to close the bottomlid 7 so that the
reticle 3 can be stored inside the reticle pod 1 will now be
explaiq9@55ping Figure 11. Figure 11 is a flowhart show ng a control
for the cover closing operation according to a second enbodi nent.

Steps tﬂasttepa§ F4,twtﬁee ggsa%p?ﬁdits&%g% go%?r\f\)lp séc%orﬁ '8 ot ﬂ%eo c&itfol section 61 sends an

15 opening operation signal to the on-off valve 57. In response, clean dry air starts being
supplied to the inside of the reticle pod 1 from the air supply tank 51 of the
supplying-discharging section 49. Thus, the purge operation is started before the bottom lid 7
fits into the pod cover 5.

[0052]

20 Instep S13, the elevator drive section 61a of the control section 61 sends a raising operation
stop signal to the elevator driving mechanism 41. In response, the elevator driving
mechanism 41 stops the movement of the stage 25.

[0053]
In step S16, the latch control section 61c of the control section 61 sends a latch operation

25  signal to the latch driving mechanism 63. In response, the latch driving mechanism 63 moves

14



5 indicated with the sane step nunbers. [0058] In step S11, the
control section 61 waits for the robot to return the reticle 3 to the
stage 25. The control section 61 proceeds to step 512 when it
receives a reticle detection signal fromthe reticle placenent sensor

73. 10[1B038th hendiee ps hhidard tWith gk ¢aeh Operating/sin HaC Conseqdralypthetlieh member
control section 61 sends a raising operation signal to the el evator

driving msgag@é Fith4le Lfbov8 SRR 1tBe BLRYANRS 7 dhd VR BERRARNH s 4dcked to
rai ses the stage 25. [0060] 15In step 519, the control section 61

waits far B&on‘?érmt position sensor 67 to detect the stage 25. The
control "section gl proceeds to step S15 when it receives a detection
si gnal Oliolbgﬁthe first position sensor 67. [0061] In step 515, the

el evat ve section 6la of the control section 61 sends a raising
operation 20stop signal to the elevator driving nechanism4l. In

r esPonsid, stethel bths, gerdrol gestiom) weikhEsiasreseribed speuntnef tirpe énelapseotfingerthe
stage 25. [0062] In step S20, the latch control section 61c of the
cont r ol supelyt oOnledd dsendsstarté¢datWher fer piesa@ibedi aypmaint tod tirhe elagbesh the control
driving nechanism 63. In response, the latch driving nechani sm 63

noves 2fctiie 6l dtaRedembasp $58.110vR4I60 Wedehtabletol dhEBuRPBE AppatStultd nfdsure
Consequently, the latch nenber 15 engages wth the groove section

19 of gth@ RELhRMkide the 30Hc1E HRAPPIuRHE the! plrdeSop@&iiladP 16 REn®A%he flow

o
cover
regulating valve 55 such that the pressure is adjusted to a prescribed value.

10 [0055]
In step S18, the gas supply/discharge control section 61b of the control section 61 sends a
close signal to the on-off valve 57. In response, clean dry air stops being supplied to the
inside of the reticle pod 1 from the air supply tank 51 of the supplying-discharging section
49,

15 [0056]
With the control operations explained above, the purge operation starts before the bottom lid
7 is fitted into the pod cover 5. Thus, the inside of the reticle pod 1 can be purged efficiently
and the purge operation time during which the reticle pod 1 is purged can be shortened. As a
result, the reticle pod 1 can be moved from the pod opener 21 to another apparatus sooner.

20  Also, the amount of gas supplied can be reduced.
The purge start time can be set such that the purging starts at the moment the bottom 1id 7 is
fitted to the pod cover 5 or at a time occurring immediately before or several seconds before
the bottom lid 7 is fitted to the pod cover 5.
[0057]

256  (7) Second Embodiment

15



[0063] In step S14, the gas supplying-di schargi ng section 61b of the
control section 61 sends an 5 opening operation signal to the on-off
val ve 57 before the above | atching operation of the latch nenber 15

is conpleted (before the latch nenber 15 is noved to an inward- nost
posi t i oGpntrdltperasipacedfecaat hycording t@asotbitepibsdithat boger albédeahe bottom lid
section 6 | b of the control section 61 opens the on-off valve 57 when

It recey\wgsthar MgtB64E BNl BO3lordd BRIdeNBe 8530 dok At GHY SRS eﬁﬁaiﬂbﬁ S8g
the |l atching operation of the |atch nmenber 157 As a result, the

supply 4,10 ¢l ny ai he alr_suppl.y;tank 51 of th .
suppl yi %& I slghg%eggﬁsigc% i%)rr‘fpc%}tt%ota)ﬁgeg ?nés)(?l elo Y e C?‘g g @P%n%ooé)e?non
is started after the bhottomlid is . fitted to the pod cover 5 but

bot or & 34rardiig g Epopd GrLPRRErEtiens Pt S o LRSS e gBit Hotre
section 61 waits for a prescribed amount of tinme to el apse since the
15 Suppindicgfedsyighthe game step nymdetsed. When the prescri bed amount of

time el apses, the control section 61 proceeds to step S18. [0065] In
step S1®058he gas suppl y/di scharge control section 61b of the control
section 61 sends a close signal to the on-off valve 57. In response,

cl ean diystep B15ttBPSodied]RgcttdHdP] Wafls F thdeobd? td RghAeh®retlde3 h&ieCdifue 25.
pod 1 fromthe air supply tank 51 of the supplying-discharging

sect | onTHD cordiRR83ioW d IMproleos 'sle| s 19RFEA 1 00212 B RHGE heRRANE sighdlSrom
%e e , a elig

purge operation starts ore the'l atching operation ends

after t ottomlid 7 is fitted to the pod cover 5. Thus, the inside
of the %raécﬁ?@la‘ée%%sinst%%‘be purged efficiently and the purge
operati ﬁgksme during which the reticle pod 1 is purged can be
shd® enld> aresult, the reticle pod 1 can be noved fromthe pod

opener 21 to_another apparatus sooner. Also, the anount of gas
suppl i el semSbd theelgeasdr dfiveogelion 61a of the control section 61 sends a raising operation

signal to the elevator driving mechanism 41. In response, the elevator drive mechanism 41
raises the stage 25,
[0060]

15 In step S19, the control section 61 waits for the first position sensor 67 to detect the stage 25.
The control section 61 proceeds to step S15 when it receives a detection signal from the first
position sensor 67.

[0061]
In step S15, the elevator drive section 61a of the control section 61 sends a raising operation

20  stop signal to the elevator driving mechanism 41. In response, the elevator driving
mechanism 41 stops the movement of the stage 25.

[0062]
In step 520, the latch control section 61c of the control section 61 sends a latch operation
signal to the latch driving mechanism 63. In response, the latch driving mechanism 63 moves

25  the Jatch member 15 inward with the latch operating pin 64. Consequently, the latch member

16



(8) O her Enbodinents 5 The present invention is not limted to the
enbodi ments expl ai ned heretofore. Various changes can be nmade w t hout
departing fromthe scope of the invention. In particular, the

enbodi ments and vari ati ons presented heretofore can be conbi ned

freel y Hsemgnges sdthythe p068lsectiodl 1hefiigh bottomhed praed itloubdtione kif| 7aisriecked to
enbodi nents, the reticle pod is of a type contrived to 10hol d one
reticl egheinbdicvatlsso acceptable for the pod to be contrived to hold a
cassette that stores a plurality of reticles. A though in the

previ oul?logﬂ;xpl ai ned enbodi nents, the pod is a reticle pod, it is

al so acteptable for the pod to be contrived to store another type of

articl anpl.eg of other.art.icles include photomasks,. gl ass
substra e%":f%a(p gﬁé’ ﬁ’gngaéosﬁaﬁfé' s 8 SSHIoR qlﬁ’oﬁéﬁ‘ei W“ffﬂ]eg???@{}i%uielngs an
expl_ai ned enbodi nents, one supply_ hal e _and one dischar?e hol e are

pr ovi deRPenHg: prertinneyignaltojthe gpwdhyalne &7thsfgse dhe deovs lpiching) eneyation of the

each. The various sensors used in the previously explained
enbodi nietehsmembehéS phovmpletest (hefors ehs datsh neengher 1t5r mneperdettt awinward-most
reflective type sensors, as well as proximty sensors or limt

sW t chegositidngr Bore epeafipdlyl ithdllgas shpplyidach@ps cftrbnSectivin €5 10f ofs €S 8bntrol
| NDUSTRI AL 20 APPLI CABI LI TY [0069] The present invention can be

br oad! Yseaph b£pdih the BLOE A APPRHE H§ec@ﬂgs %d%EQ&Pﬂ?‘Hrﬂ?ﬁgtﬂe%ﬁcond latch
purgi ng a contai ner having an openable I y supplyrng and

S oo, G B R S J0F S 575 SRS sy o
10  clean dry air from the air supply tank 51 of the supplying-discharging section 49 to the inside
of the reticle pod 1 is started after the bottom lid 7 is fitted to the pod cover 5 but before the
latching operation ends.
[0064]
In step 817, the control section 61 waits for a prescribed amount of time to elapse since the
15  supply of clean dry air started. When the prescribed amount of time elapses, the control
section 61 proceeds to step S18.
[0065]
In step S18, the gas supply/discharge control section 61b of the control section 61 sends a
close signal to the on-off valve 57. In response, clean dry air stops being supplied to the
20  inside of the reticle pod 1 from the air supply tank 51 of the supplying-discharging section
49.
[0066]
With the control operations explained above, the purge operation starts before the latching
operation ends, albeit after the bottom lid 7 is fitted to the pod cover 5. Thus, the inside of the

25  reticle pod 1 can be purged efficiently and the purge operation time during which the reticle
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3rlet i cl e 5pod cover (container body) 57bottomlid (lid) 9reticle
| oadi ng section 11lpositioning hole 13l atch nmechani sm (drive
mechani sm 14perineter section 10 15l atch nenber (I ocki ng nmenber)
17groove section 19groove section 20engagi ng hol e 21pod opener
( pur gi nppdap pspadged pard 52 Shatmed@ Apo airtdudty ihegrefiels p2aslt egebe moved from the pod
(det achi ng/ attachi ng section) 27openi ng 29upper perinmeter section
opener 21 to another apparatus sooner. Also, the amount of gas supplied can be reduced.
[0067]
(8) Other Embodiments
5 The present invention is not limited to the embodiments explained heretofore. Various
changes can be made without departing from the scope of the invention. In particular, the
embodiments and variations presented heretofore can be combined freely as necessary.
[0068]
Although in the previously explained embodiments, the reticle pod is of a type contrived to
10  hold one reticle, it is also acceptable for the pod to be contrived to hold a cassette that stores a
plurality of reticles.
Although in the previously explained embodiments, the pod is a reticle pod, it is also
acceptable for the pod to be contrived to store another type of article. Examples of other
articles include photomasks, glass substrates, and semiconductor wafers.
15 Although in the previously explained embodiments, one supply hole and one discharge hole
are provided in the cover, it is acceptable to provide a plurality of each.
The various sensors used in the previously explained embodiments can be photoelectric
sensors, e.g., transparent or reflective type sensors, as well as proximity sensors or limit
switches. There are no particular limitations on the type of sensor. INDUSTRIAL
20 APPLICABILITY
[0069]
The present invention can be broadly applied to a purging apparatus and a purging method for
purging a container having an openable lid by supplying and discharging a clean gas to and

from the inside of the container.

256 ~ REFERENCE SIGNS LIST
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2031first supply hole (port) 33first discharge hole (port) 35second
supply hol e 37second di scharge hol e 41el evator driving nmechani sm
(novi ng mechani sn) 25 43rod 45cylinder drive section
49suppl yi ng-di schargi ng section (gas supplying di schargi ng nechani sm
5lair sl@pp0dly tank 53air supply pipe 555fl ow regul ati ng val ve 57on- of f
val ve 61control section 63latch drive nechani sm 64l atch operating pin

1065f i rpt | atieficle B8 Qontainer)

3 reticle
5 pod cover (container body)
5 7 bottom lid (lid)
9 reticle loading section
11 positioning hole
13 latch mechanism (drive mechanism)
14 perimeter section

10 15 latch member (locking member)
17 groove section
19 groove section
20 engaging hole

21 pod opener (purging apparatus)

15 23 case
24 positioning pin
25 stage (detaching/attaching section)

27 opening
29 upper perimeter section
20 31 first supply hole (port}
33 first discharge hole (port)
35 second supply hole
37 second discharge hole
41 elevator driving mechanism (moving mechanism)

25 43 rod

19



66second | atch sensor (detector) 67first position sensor 69second
position sensor 71pod pl acenent sensor 1573reticle placenent sensor
CLAIMS 1. A purging apparatus for purging a container having a
cont ai ner body and an openable Iid using a clean gas, conprising: 5a
det achi4fg/ at t gtinderglreeseétam contrived to attach the lid to the
contai ner body and renove the Iid fromthe container body when it is
possi bl4y to d@pﬁgrmgtmcﬂatging Sechibi (18 sUBSIMiRR] EheQMe h¥@Enis/) "ove the
det achi ng/ attaching section with respect to the contai ner; a

| ocki nggyrenbey; Lvied to lock the lid to the container body and
releasgﬂthe ﬁ%%ﬁgﬁhg%%fe 10of the lid; a drive mechanismcontrived to
drive t | ocki nber; a gas suppl yi ng-di schargi ng nechani sm
contrngg to’%ﬁ%&?gﬁﬂ %ing t he container during an operation of

att chi§%1the lid to the container body at a tine before the drive
meciani coneteealating yeat i on of locking the lid to the container
body with the | ocking nenber. 152. The purgi ng apparatus according to
cl ai m 137 wherai-off valve

61 control section
63 latch drive mechanism
64 latch operating pin
10 65 first latch sensor
66 second latch sensor (detector)
67 first position sensor
69 second position sensor
71 pod placement sensor
15 73 reticle placement sensor
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the Iid is attachable to and detachable fromthe contai ner body al ong
a vertical direction; and the lid includes a port connected to the
gas suppl yi ng-di schargi ng nechanism 3. 20 The purgi ng apparat us
according to claiml1l, wherein a first detector contrived to detect a
positi ofldfIMhe lid is further provided; and the gas

suppl yi ng-di schargi ng nmechanismis contrived to start purging the
cont ai ngr based on a position of the |id before the noving nechani sm
conpl etes an operation of attaching the Iid to the container body.

254.  TRemBfg! é\;‘%aﬁlﬂﬁafo@t iﬁ‘%%oéoﬂiarﬁ%rtlﬁvggf% gbﬂﬁagl\éfgaﬁj rgrtnﬁ gfpiorp%hable lid

detector contrived to detec position o

provi ded;. yi ng-di schargi ng nechanismis contrived to
start pﬁsr%?ﬁgle%ﬁgaggﬁ §‘ﬁ%§? when the novi ng mechani sm conpl etes an

operation of .attaching the lid . to the contajner body. 55 The purgin
appdt at & e@e‘&las}art?fg"%seetla@ Ressrivethigratiagh Qier 14 torthe gpreiipgry bedyrindrgmgve te
detect a position of the lid is further provided, and the gas

suppl yi Hgfigns@rapnteingr hedshahérsitis possibletteidetagh the lstart purgi ng t he

cont ai ner based on a position of the Iid before the noving nmechani sm
conpl et esnaving pechdnion cofitrized ac hiovg thddethihdngd/Bttdcbinghection athnespddp ey the
6. The purging apparatus according to claim2, wherein a first

det ect ogorgginés i ved to detect a position of the lid is further

provi ded; and

a locking member contrived to lock the lid to the container body and release the locked state
10  of the lid;
a drive mechanism contrived to drive the locking member;
a gas supplying-discharging mechanism contrived to start purging the container during an
operation of attaching the lid to the container body at a time before the drive mechanism
completes an operation of locking the 1id to the container body with the locking member.
15 2.
The purging apparatus according to claim 1, wherein
the lid is attachable to and detachable from the container body along a vertical direction; and
the lid includes a port connected to the gas supplying-discharging mechanism.
3.
20  The purging apparatus according to claim 1, wherein
a first detector contrived to detect a position of the lid is further provided; and
the gas supplying-discharging mechanism is contrived to start purging the container based on
a position of the lid before the moving mechanism completes an operation of attaching the lid
to the container body.

25 4.
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t he gas suppl yi ng-di schargi ng nechanismis contrived to start purging
t he contai ner when the 15 novi ng nechani sm conpl etes an operation of
attaching the lid to the container body. 7. The purging apparatus
according to claim1, wherein a second detector contrived to detect a
posi t i ohhepunging dppetaiusgicomdingrto ickithuy whereirpr ovi ded; and 20 the gas
suppl yi ng-di schargi ng nmechanismis contrived to start purging the

cont ai nefirddstectop Borripebiot detdtt hodifien bOkilidds ARMMRLProd{ded! arddhe drive
mechani sm has driven the |ocking nenber. 8. The purgi ng appar at us

accordi pg I ; i : : r

Got oct 2 gagsrITE AsHIBE echanion s SRACY ERREp AN LN A0e! B he
t he gas | ying--di s j ani is.contrived to star ur gi ng
t he con?lg):dﬁlgrlﬁ ng%lgfnoccr?@%%%g} %ﬁﬁloop q%ﬁgacﬁ%%g(&ﬁéldﬁg e‘i‘ong?l?eé:boﬁﬁe

driv chani sm has driven the | ocking nmenber. 9. A purging

met Hod f'or purging a container having a container body and an
openable |lid using 5a clean gas, conprising: an attaching step in

whi ch t hiee puginggpaemetsiaeerrdingtin clagnd whetein body from a state in which
the lid is separated fromthe container body; a |ocking step in which

t he |i dafisst Hetektedcamrivdtetoaletecha pesitikoofithalid és further plovRiellj #d St ep; and
a purge starting step in which purging of the container is started

bef or e thb@at Ogiplyifg-FiseRarbing HechORBingS 86htrivdPio st ?lé-%ﬂ{c%%.@ Qoﬁsﬁgpﬂased on

according to claim9, wherein the purging is star uring t

at t achi Pgogi&GPoPRE Al BeFNE te Hotife HLRHGT cgﬁpfeﬁg aﬁ%%gl%ltlgg of Qt?éjcﬁing the lid
10  to the container body.
6.
The purging apparatus according to claim 2, wherein
a first detector contrived to detect a position of the lid is further provided; and
the gas supplying-discharging mechanism is contrived fo start purging the container when the
15 moving mechanism completes an operation of attaching the lid to the container body.
7.
The purging apparatus according to claim 1, wherein
a second detector contrived to detect a position of the locking member is further provided;
and
20  the gas supplying-discharging mechanism is contrived to start purging the container based on
a position of the locking member after the drive mechanism has driven the locking member.
8.
The purging apparatus according to claim 2, wherein
a second detector contrived to detect a position of the locking member is further provided;

25 and
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11. 15 The purging nethod according to claim9, wherein the purging
Is started when the |id becones attached to the container body. 12.
The purging nmethod according to claim9, wherein the purging is
started during the | ocking step.

the gas supplying-discharging mechanism is contrived to start purging the container based on

a position of the locking member after the drive mechanism has driven the locking member.
9.
A purging method for purging a container having a container body and an openable lid using
5 aclean gas, comprising:
an attaching step in which the lid is attached to the container body from a state in which the
lid is separated from the container body;
a locking step in which the lid is locked to the container body after the attaching step; and
a purge starting step in which purging of the container is started before the locking step is
10  completed.
10.
The purging method according to claim 9, wherein
the purging is started during the attaching step before the lid is attached to the container body.
11.
156  The purging method according to claim 9, wherein
the purging is started when the lid becomes attached to the container body.
12.
The purging method according to claim 9, wherein

the purging is started during the locking step.
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