1 SPECI FI CATI ON DOOR STRUCTURE AND SUBSTRATE STORAGE CONTAI NER Techni ca
Field [0001] The present invention relates to a door structure for 5 a
cont ai ner body for storing substrates such as sem conductor wafers and the
like as well as a substrate storage container. Background Art [0002] Though
not illustrated, a conventional substrat storage container is conprised of
a container body for storing 10 a plurality of substrates such as
sem conductor wafers in alignment and a door structure to be detachably
fitted into the open front portion of the container body. This substrate
storage container is set to sem conductor wafer processing equipnment in a
mass- producti on process of sem con8BECAFIPALEON 15 and its door structure is
automatically opened and closed by a door opening/closing device of the
processi ng eqAQRMSTRUCTUREMBSD SHE SARAMRIS TOBAGEI EQNAGSYERsee Pat ent
docunents 1 and 2). [0003] Wile the substrate storage container is
basically 20ectmstoadctFe@lsiuch that the door structure is opened and cl osed
automatically by the door opening/closing device of the processing
equi prent, tH®OMAGr Sheuyotagenti $nmantuabhyr cdperesdtoandook ostedhdiyurzn foper at or
when a trouble takes place or when a test is carried out. In this case, the
oper ator det achestainer body for storing substrates such as semiconductor
wafers and the like as well as a substrate storage container.
Background Art
[0002] Though not illustrated, a conventional substrate
storage container is comprised of a container body for storing
10 a plurality of substrates such as semiconductor wafers in
alignment and a door structure to be detachably fitted into
the open front portion of the container body. This substrate
storage container is set to semiconductor wafer processing
equipment inamass-productionprocessof semiconductorparts,
15 and its door structure is automatically opened and closed
by a door opening/closing device of the processing equipment,
to meet the demands for cleanness (see Patent documents 1
and 2).
[0003] While the substrate storage container is basically
20 constructed such that the door structure is opened and closed
automatically by the door opening/closing device of the
processing equipment, the door structure is manually opened
and closed by an operator when a trouble takes place or when

a test is carried out. In this case, the operator detaches

25 the door structure from the container body using a dedicated



25 the door structure fromthe container body using a dedicated 2 snal
tool or detaches the door structure fromthe container body by turning the
openi ng/ cl osi ng handl e for nmanual operation, which is previously attached
in a pivotable manner on the front side,of the door structure. 5 Patent
docunent 1: Japanese Patent Application %aid-open Hei 11 No. 91864 Patent
docunent 2: Japanese Patent Application Laid-open 2003-174081 Di scl osure of
the Invention 10 Problens to be Solved by the Invention [0004] The
conventional substrate storage container is thus constructed and the door
structure is manually detached from the container body using a dedicated
smal | tool osmasingr@ah oropehanpeeltdst hgoantlrectvre fanialktheperatd brer Wien a
special 15 tool is used, the tool need be provided for each processing
stage, and thedy by turhskgothet openhgglespsbegaigedie fer samugl On the
other hand, when an opening/closing handle is used, it is necessary to
previously avtpachtihe, opermimgsdussiimys haatt echada npd wotvalslad Lisemaeredn t he
front side of the door 20 structure, hence it takes time and |abor to do
this work andn ther é&rpstabsdet hé phebHenart haruchereonfiguration is
conplicated. [0005] Since the opening/closing handle is novable, there
5 Patent document 1:
Japanese Patent Application Laid-open Hei 11 No.91864
Patent document 2:
Japanese Patent Application Laid-open 2003-174081
Disclosure of the Invention
10 Problems to be Solved by the Invention
[0004] The conventional substrate storage container is thus
constructed and the door structure is manually detached from
the container body using a dedicated small tool or using an
opening/closing handle for manual operation. When a special
15 tool is used, the tool need be provided for each processing
stage, and there is a risk of it being lost because it is
small. On the other hand, when an opening/closing handle is
used, it isnecessary topreviouslyattach the opening/closing
handle in a pivotable manner on the front side of the door
20 structure, hence it takes time and labor to do this work and
there is also the problem that the configuration is
complicated.
[0005] Since the opening/closing handle is movable, there

is also the problem that particles are prone to arise around

25 the frictionally movable parts due to vibration and impacts



is also the problemthat particles are prone to arise around 25 the
frictionally novable parts due to vibration and inpacts 3 during
transportation. Moreover, there is nore than a snmall concern that it takes
along time for a drying process of the door structure after washing
because washing water is prone to stay ef’round the pivot shaft of the
openi ng/ closing 5 handl e and holl ow parts for operation during washing the
door structure. [0006] The present invention has been devised in view of
the above, it is therefore an object of the present invention to provide a
door structure and a substrate storage container 10 with which there is less
fear that evetumiren tirhe spoartaits omanudd T §ovepeide rends claosedhant & gpardtls,
accessories and the like are lost, with which particles are unlikely to
ari se due to coideatittmt i npactkearmd Itdry |Hike dign g dovamsp@rraatssen cind
with which it does not take long tine to dry after washing. 15 Means for
Sol vi ng t he Priob|drer [D00YGture tdiet qr essitinveEnduns Wwashormgewatesalsve t he
above problem a door structure that is detachably fitted into an opening
portion of a mpomaittestbydgrbondstior imigdulsderat e, the mglardesy/ @ @Hsiang to
be fitted to the opening portion of 20 the container body; a |ocking
mechanbsm pr ovamebe iamdt hel tawsipag t sf ber lopekiartg cnhéucasd g thi ngatis € rpan
engagi ng piece to project out fromthe peripheral wall of the casing in a
retractable structure.
[0006] The present invention has been devised in view of the
above, it is therefore an object of the present invention
to provide a door structure and a substrate storage container
10 withwhichthereis less fear that evenwhen thedoor ismanually
opened and closed, its parts, accessories and the like are
lost, with which particles are unlikely to arise due to
vibration, impacts and the like during transportation and
with which it does not take long time to dry after washing.
15 Means for Solving the Problems
[0007] 1In the present invention, in order to solve the above
problem, a door structure that is detachably fitted into an
opening portion of a container body for storing substrates,
includes: a casing to be fitted to the opening portion of
20 the container body; a lockingmechanismprovided in the casing
for locking the casing by causing an engaging piece to project
out from the peripheral wall of the casing in a retractable
manner based on rotation of a rotator so as to interfere with

the inner periphery of the opening portion of the container

25 body; a cover for enclosing the locking mechanism; and an



manner based on rotation of a rotator so as to interfere with the inner
peri phery of the opening portion of the container 25 body; a cover for
encl osing the | ocki ng mechanism and an 4 operational w ndow forned in the
cover so as to oppose the rotator. [0008] Here, the | ocking nmechani sm may
preferably include: an externally operable rotator that is rotatably
supported 5 on the casing of the door structure; a plurality of couplers
that are supported by the casing and reciprocate i nwards and outwards of
the casing as the rotator rotates; and a plurality of engagi ng pieces that
are coupled with individual couplers and project from and retract into,
t hr ough- hol espearatthentQ péndphefakmed| in ofhe heowasisw asy trecbprseathag
novenent of the couplers. It is also preferable that the rotator of the
| ocki ng nechartiasmri.ncl udes a nmanual operating nmeans in the part opposing
t he operational w ndow. 15 [0009] Al so, the manual operating neans nay
conprise a filf@PdB] | Hseet i tdre Halok ifngr medhanishenaptoatedre rafo ltyhénkdokieng
mechanism Al so, a finger engaging piece nay be formed around the finger
i nsertion hola ektelheaddtyabperaBlsorotaeorarival igpeoatitatp liyeangpoayedonpri se
an 20 operational bar that is formed with the rotator of the | ocking
mechart sm anedrexhesetk fit@mft heeopes atstonadt wdendewlurality of couplers

that are supported by the casing and reciprocate inwards and

outwards of the casing as the rotator rotates; and a plurality

of engaging pieces that are coupled with individual couplers

and project from, and retract into, through-holes in the

10 peripheral wall of the casing by reciprocating movement of

the couplers.

It is also preferable that the rotator of the locking
mechanism includes a manual operating means in the part
opposing the operational window.

15 [0009] Also, themanual operatingmeansmay comprise a finger
insertion hole formed in the rotator of the locking mechanism.

Also, a finger engaging piece may be formed around the
finger insertion hole of the rotator.

Also, the manual operating means may comprise an

20 operational bar that is formed with the rotator of the locking
mechanism and exposed from the operational window.

Also, the manual operating means may comprise knurling
formed on the rotator of the locking mechanism.

[0010] Further, in the present invention, in order to solve

25 the above problem, a substrate storage container is



Al so, the manual operating neans may conprise knurling formed on the
rotator of the | ocking nmechanism [0010] Further, in the present invention,
in order to solve 25 the above problem a substrate storage container is 5
characterized in that one of the door structures according to Cains 1
through 6 is detachably fitted into the %peni ng portion of a container body
for storing substrates. Here, the inner periphery of the opening portion of
the 5 container body may be forned with a plurality of engaging holes to
be interfered by the engagi ng pieces of the I ocking mnmechanism [0011] Here,
the substrates defined in the scope of the clains nmay at |east include a

si ngl e or pl ghakbtyeot zednisondaictare o0 twaf ebsr sechatuoedswatessdigyass
wafers and the Iike of 200 mm 300 nmand 450 mMmmin diameter. Further, the
cont ai ner bedyCaatmsubsihratieyrs 6ot agee et £ Nerf iarteddahtpat hecopear i yg
limted to being transparent, opaque, translucent, of a top open box type,
of a front opemthex bype, cohtaihekrtbsugpear 3bobodxgt ypesttatesn-house, for
shi pment or the like. [0012] As to the |ocking nechanism the nunber, either

single or plural Heee,rem®viabkidr p¥riphasy @athecobaniyglpoptiieth ofhehe
engagi ng piece of this |ocking mechanismmay include a claw, roller and the
l'i ke. sThe nuebeartaigetrhebdy ngheber fpkueal wi2l arplheashapecfoényhging
operational window is not particularly
holes to be interfered by the engaging pieces of the locking
mechanism.
[0011] Here, thesubstratesdefinedinthe scopeof theclaims
may at least include a single or plurality of semiconductor
10 wafers, reclaimed wafers, glass wafers and the like of 200
mm, 300 mm and 450 mm in diameter. Further, the container
body and substrate storage container are not particularly
limited to being transparent, opaque, translucent, of a top
open box type, of a front open box type, of a bottom open
15 box type, for in-house, for shipment or the like.
[0012] As tothelockingmechanism, the number, either single
or plural, or removability is not particularly limited. The
engaging piece of this locking mechanism may include a claw,
roller and the like. The number, either single or plural,
20 or the shape, of the operational window is not particularly
limited. Forexampletheoperationalwindowmayhaveanarced,
circular, rectangular, polygonal, elliptic or other shape.
Further, as to the finger insertion hole (either with a bottom

or without bottom) of the manual operating means, the finger

25 engaging piece and the operational bar (including a lever



limted. For exanple the operational w ndow may have an arced, circular,
rectangul ar, polygonal, elliptic or other shape. Further, as to the finger
insertion hole (either with a bottom or w thout bottom of the nanual
operating neans, the finger 25 engagi ng piece and the operational bar
(including a lever 6 etc.) , their nunbérs, either single or plural, and
the shape are not particularly limted. [0013] According to the present
i nvention, when the door structure of the container body for storing
substrates is 5 opened and closed manually, it is possible to manually
operate the | ocking mechanismto open and cl ose the door structure by
inserting fiegers$, @he¢dd numddres,| ekeheirnd ind he cappi atadpand whedsmapé t he
cover and turning the rotator of the locking nmechanism 10 Effect of the
| nventi on [ 0@14] ntheppresent ariventimonedas the effect that there is |ess
fear that even when, for exanple the door structure is manually opened and
closed, its paonts,) arcessdih@stanths heresékie atwehtosdn anchémathpaddocl es are
prevented fromarising 15 in the door structure due to even undergoi ng
vi bration, igpatcsurandft hael ckatdiunengbbdgnspor sabrong Bubbheatées is
possible to speed up the drying operation of the door structure after
washi 1vg. Fur ohehedsdme el bsetdsngrnsslilbl,eit a sheeks ihee tbngars Etoperate
the locking mechanism to open and close the door structure
by inserting fingers, a rod or the like, into the operational
window of the cover and turning the rotator of the locking
mechanism.
10 Effect of the Invention
[0014] The present invention has the effect that there is
less fear that even when, for example the door structure is
manually opened and closed, its parts, accessories and the
like are lost and that particles are prevented from arising
15 in thedoor structuredue toevenundergoing vibration, impacts
and the like during transportation. Further it is possible
to speed up the drying operation of the door structure after
washing.
Further, since it is possible to hook the fingers etc.,
20 properly on the rotator of the locking mechanism when the
finger insertion hole is used as a manual operating means,
the manual operation is made easy.
[0015] Further, when the finger insertion hole as the manual

operating means is formed with a finger engaging piece, it

25 is possible to positively transfer the operating force from



20 properly on the rotator of the |ocking nechani smwhen the finger
insertion hole is used as a nmanual operating neans, the manual operation is
made easy. [0015] Further, when the finger insertion hole as the manual
operating neans is formed with a finger engaging piece, it 25 is possible
to positively transfer the operating forte from7 the fingers etc., to the
rotator of the | ocking nmechanism Moreover, the manual operating neans is
constructed of knurling formed on the rotator of the |ocking nmechanism it
is possible with a sinple configuration to prevent fingers 5 etc. , from
slipping when the rotator of the |ocking nechanism is operated. Brief
Descri pti on eheDfangags efO016]o [tHeGrothtiox afi oler abtkpeyspechanesm.
illustrative view 10 schematically show ng the enbodi nrent of a door
structure and a Hubsbrate shomageadobparaetngassrts ng tonsheupresenf
invention. [FIG 2] is a front illustrative view schematically showng a
door struct ukauirnibhhef enmedisrentheotocaadoorostiiictiviokiandmethaaismbsitat e
storage container according to the present invention. [FIG 3] is a front

illTustrativeig pesscbesnricald ysisaw rgn flilke rdedbnstouptevenef £ Ehger2 from
which its cover is detached.

5 etc., from slipping when the rotator of the locking mechanism
is operated.
Brief Description of Drawings
[0016]
[FIG. 1] is an overall perspective illustrative view

10 schematically showing the embodiment of a door structure and
a substrate storage container according to the present
invention.
[FIG. 2] is a front illustrative view schematically showing
a door structure in the embodiment of a door structure and

15 a substrate storage container according to the present
invention.
[FIG. 3] is a front illustrative view schematically showing
the door structure of FIG. 2 from which its cover is detached.
[FIG. 4] is a front illustrative view schematically showing

20 a state where the rotary plates in FIG. 3 are rotated 90°.
[FIG. 5] is a front illustrative view schematically showing
a rotary plate in a locking mechanism in the embodiment of
a door structure and a substrate storage container according

to the present invention.

25 [FIG. 6] is a front illustrative view schematically showing



[FIG 4] is a front illustrative view schematically show ng 20 a state where
the rotary plates in FIG 3 are rotated 90. [FIG 5] is a front
illustrative view schematically showwng a rotary plate in a | ocking

mechani smin the enbodi nent of a door structure and a substrate storage
contai ner according to the present invehtion. 25 [FIG 6] is a front
illustrative view schematically showwing 8 a state where the rotary plate of
FIG 5 has been rotated. [FIG 7] is a front illustrative view
schematically showing a state where the rotary plate of FIG 6 has been
rotated. [FIG 8] is a front illustrative view schematically showng 5 a
cover in theaepgbadenenéroftige dostas) rplcity @ famdca suhatraten sb0s8ge.
cont ai ner according to the present invention. [FIG 9] is a perspective
illustrative [viiew 3themat Feaht yil Blhowntgi we rdlcar gcpeabe iehlayl ok hgg
mechanismin the second enbodiment of a door structure and a substrate

storage 10 caenkakperwheeor€hagrdtat N RIRseTt frevent has. bEEhGolteds a
perspective illustrative view schematically showi ng a | ocking mechanismin

t he second ergadi.nenti ¥ @rode0f1 Biisted e anidvasstbsiraicea 13,05AgRI PNt ai ner
according to the present invention. 15 [FIG 11] is a perspective

i1l ustyrati veavieve schenti @dbddimshowirng drokarycplateand aashpsktage
mechanismin the third enbodiment of a door structure and a substrate
storage storage container according to the present invention.
[FIG. 9] is a perspective illustrative view schematically
showing a rotary plate of a locking mechanism in the second
embodiment of a door structure and a substrate storage

10 container according to the present invention.

[FIG. 10] is a perspective illustrative view schematically
showing a locking mechanism in the second embodiment of a
door structure and a substrate storage container according
to the present invention.

15 [FIG. 11] is a perspective illustrative view schematically
showing a rotary plate of a locking mechanism in the third
embodiment of a door structure and a substrate storage
container according to the present invention.

[FIG. 12] is a perspective illustrative view schematically

20 showing a locking mechanism in the third embodiment of a door
structure and a substrate storage container according to the
present invention.

[FIG. 13] is a perspective illustrative view schematically

showing a locking mechanism in the fourth embodiment of a

25 door structure and a substrate storage container according



contai ner according to the present invention. [FIG 12] is a perspective
illustrative view schematically 20 showing a | ocking nmechanismin the third
enbodi ment of a door structure and a substrate storage contai ner according
to the present invention. [FIG 13] is perspective illustrative view
schematically showing a | ocking nmechanismin the fourth enbodi nent of a 25
door structure and a substrate storage container according 9 to the present
i nvention. Description of Reference Nunerals [0017] 1 Container body 5 2
Qpen front portion (opening portion) 10 Door structure 11 Casing 14 Locking
mechani sm 15 Rotary plate (rotator) 10 16 Operational hole 19 Coupling
pl ate 21 Eng&agi hbecbawsé¢rhgagvagt ppece) 22 Cover plate (cover) 24
Qper ational opening 15 30 Operational w ndow 40 Manual operating neans
Description of Reference Numerals

[0017]
1 Container body
5 2 Open front portion (opening portion)
10 Door structure
11 Casing

14 Locking mechanism
15 Rotary plate (rotator)
10 16 Operational hole
19 Coupling plate
21 Engaging claw (engaging piece)
22 Cover plate (cover)
24 Operational opening
15 30 Operational window
40 Manual operating means
41 Finger insertion hole
42 Finger engagement rib
43 Operational bar
20 43A Operational bar
44 Knurling
Best Mode for Carrying Out the Invention
[0018] Referring to the drawings, a preferred embodiment of
thepresent inventionwill bedescribedhereinbelow. As shown

25 in FIGS. 1 through 8, a substrate storage container of the



41 Finger insertion hole 42 Finger engagenent rib 43 Operational bar 20
43A Operational bar 44 Knurling Best Mdde for Carrying Qut the Invention
[0018] Referring to the drawi ngs, a preferred enbodi ment of the present
invention will be described hereinbelow.l shown 25 in FIGS. 1 through 8,
a substrate storage container of the 10 resent enbodi ment includes a
contai ner body 1 for accommodating a plurality of substrates, a door
structure 10 to be detachably fitted in a sealing nmanner into an open
front portion 2 of this container body 1. This door structure 5 10 is
constructed of a casing 11 detachably fitted into open front portion 2 of
cont ai ner bodyrekerd Eimpoaliimey tofi nicdeldersg a wecltaninsws bodydilsgosed on t he
front side of this casing 11 for |ocking casing 11 by projecting a
plurality of sangagiotgticlcaws p2lLrfrldryt g pebisphietals, wal Hoof s&supgute in a
retractable 10 manner as each rotary plate 15 is turned so that the cl aws
engage the irfnertopbei pheaghabl ppEit fednin poseadnng ménmwontiaitteran bpdy 1, a
plurality of cover plates 22 attached on the front side of casing 11 to
cover indivi duaint peki hgn Rechahiisnsorida inantodypl ur dhiisydofr epenatiworal
wi ndows 30 which are each fornmed 15 in cover plate 22 so as to partially
opposeS i ndi vilduak cotstyucted of a casing 11 detachably fitted into open
front portion 2 of container body 1, a plurality of locking
mechanisms 14 disposed on the front side of this casing 11
for locking casing 11 by projecting a plurality of engaging
claws 21 from the peripheral wall of casing 1l in a retractable
10 manner as each rotary plate 15 is turned so that the claws
engage the inner periphery of open front portion 2 of container
body 1, a plurality of cover plates 22 attached on the front
side of casing 11 to cover individual locking mechanisms 14,
andaplurality of operational windows 30 which are each formed
15 in cover plate 22 so as to partially oppose individual rotary
plate 15. A manual operating means 40 is provided for rotary
plate 15 of each locking mechanism 14 at the position opposing
operational window 30.
[0019] Though not shown, the substrates are thin round
20 semiconductor wafers (Si wafers and the like) of 300 mm in
diameter, and in order to distinguish the crystal orientation
and position the semiconductor wafers, part of its periphery
is selectively and linearly cut out to form an orientation

flat, or part of its periphery is cut out with a substantially

25 narrowgroove to formanotch. Storedandalignedincontainer



pl ate 15. A manual operating neans 40 is provided for rotary plate 15 of
each | ocki ng nmechanism 14 at the position opposing operational w ndow 30.
[ 0019] Though not shown, the substrates are thin round 20 sem conductor
wafers (Si wafers and the |ike) of 300 in dianmeter, and in order to
di stinguish the crystal orientation an(rnln‘[}posi tion the sem conductor wafers,
part of its periphery 1is selectively and linearly cut out to form an
orientation flat, or part of its periphery is cut out with a substantially
25 narrow groove to forma notch. Stored and aligned in container 11 body 1
are 1 to 25 or 1 to 26 substrates. [00201 As shown in FIG 1, container body
1 is injecti dodyolldede dsitog2a predeter Ricnedbsblrdicrg-material into a front
open box type having an opening on its front side. Exanples of nolding 5
mat eri al for [tO8i29 ]cohs ahoen boHYG 1 1i, noinide nehevodpll dst i) ¢@lsion mgldhdas
pol ycar bonate, cycl ool efin polyner, polyether imde, polyether sulfone,
pol yet her et heriniged qres darick trhiendd keldThigsma tder arbplrast acf rest mwpes bbended
wi t h conduci ve conponents such as conductive carbon, conductive fibers,
net al fi bers,type andug binvepdn ghg pol e fspnetscide vaExkenplastd Smafldé¢nggent s,
UV absorbers and the |like, as appropriate. [0021] In container body 1, a
pair df |eft maneriiaghfor eals aoettaiimersoddy 1fiintalivag el th sigi ¢ hesiear
peri pheral part of the substrate are projectively formed on the rear
interior such as polycarbonate, cycloolefin polymer, polyether imide,
polyether sulfone, polyether ether ketone and the 1ike. This
thermoplastic resin is blended with conducive components such
as conductive carbon, conductive fibers, metal fibers,
10 conductive high polymers, etc., various antistatic agents,
UV absorbers and the like, as appropriate.
[0021] 1In container body 1, a pair of left and right rear
retainers for fitting and holding the rear peripheral part
of the substrate are projectively formed on the rear interior
15 side. Pairs of the rear retainers are formed vertically at
intervals of a predetermined gap. Further, a pair of left
and right teeth that horizontally support substrates at their
periphery on both sides are projectively formed on both
interior sides of container body 1. Pairs of left and right
20 teeth opposing each other are formed vertically at intervals
of a predetermined gap.
[0022] Detachably attached to the bottom of container body
lisa flat bottomplate of an approximately Y-shape, polygon,
triangle or the like. This bottom plate is attached and

25 arranged with a plurality of positioning tools having an



15 side. Pairs of the rear retainers are forned vertically at intervals of
a predeterm ned gap. Further, a pair of left and right teeth that
hori zontal |y support substrates at their periphery on both sides are
projectively forned on both interior sides of container body 1. Pairs of
|l eft and right 20 teeth opposing each other are fornmed vertically at
intervals of a predeterm ned gap. [0022] Detachably attached to the bottom
of container body 1 is a flat bottom plate of an approxi mately Y-shape,
pol ygon, triangle or the like. This bottomplate is attached and 25
arranged with a plurality of positioning tools having an 12 approxinmtely
V- shaped sectdpprd:oimamslit ivorahegpdd saatiildrustaratees igriceressi g equi prment .
Attached to the top center of container body 1 is a detachable flange
havi ng an apprioXiumtredted extcarapd iarg Smpgmantien Rikéewedeflr om tbp, twehich 5 is
hel d by an unillustrated transport robot. Open front portion 2 of container
body 1 is benterarak fodr nedttdnbaviecdy btiep aedéeadbdboat eamse hasristmowm i n
FIGS. 1 and 2. The flat stepped surface of this step functions to be the
seal - f or m ng apgurdsaiae tfedry deorastuletrusteadd), when[VD233d Arpai topf whefcth and
ri ght engagi ng holes for receiving engaging claws 21 of | ocking nechani sm
14 are5hol | ovied e dyorarediral Jpnedeterad nedhrdistr@anoekapar t Obeomteach ot her
at top and bottomon the inner periphery of open front portion 2
portion 2 of container body 1 is bent and formed to have a
step extended outwards, as shown in FIGS. 1 and 2. The flat
stepped surface of this step functions to be the seal-forming
surface for door structure 10.

10 [0023] A pair of left and right engaging holes for receiving
engaging claws 21 of locking mechanism 14 are hollowed and
formed a predetermined distance apart from each other at top
and bottom on the inner periphery of open front portion 2
of container body 1 while manual handles to be gripped by

15 the operator are detachably attached in the center of the
outer surface of both the left and right side portions of
container body 1.

[0024] Casing 11 of door structure 10, multiple locking
mechanisms 14, multiple cover plates 22 and manual operating

20 means 40 are molded using the same molding material as for
container body 1. As shown in FIGS. 1 to 4, casing 11 is
basically formed in a laterally-long rectangular shape having
an approximately dish-like section with a central part 12

of an approximately rectangle protruded to the surface side

25 (front side) so as to relatively form hollows on the left



of container body 1 while manual handles to be gripped by 15 the operator
are detachably attached in the center of the outer surface of both the left
and right side portions of container body 1. [0024] Casing 11 of door
structure 10, multiple | ocking nechanisqﬁ 14, multiple cover plates 22 and
manual operating 20 neans 40 are mol ded" sing the sanme nolding material as
for container body 1. As showmn in FIGS. 1 to 4, casing 11 is basically
formed in a laterally-1ong rectangul ar shape having an approxinately
dish-1ike section with a central part 12 of an approximately rectangle
protruded to the surface side 25 (front side) so as to relatively form
hol | ows on t ked ei¢ghiFidendorighhssi deo@orng orshabhdskisny? mechanicsnged4 are
arranged inside both the Ieft and right hollows while rectangular
t hr ough- hol esnarielef bombd tate Betfh sndesightt helflopsandibet remtapgrilpher al
wal l's. 5 [0025] As shown in the same drawings, in central part 12 of casing
11, circul ar tSuectigbrharleasat8 farnmd sticho dheti dys doothe dpemiamgl bbb png
devi ce of the processing equipnent are formed at the top and the bottom on
bot h si des ometighkrant wsildes. while an elastic front retainer for fitting
and horizontally 10 holding the front edges of substrates is detachably
attached on [09&5Hol Asvetbwmtier tbe same.ddawittdter,, ia ¢eaneal ikkerenid ess
fitting and hol di ng groove having an approxi mately U shaped
casing 11, circular suction areas 13 to be suctioned by door
opening/closingdevice of the processing equipment are formed
at the top and the bottom on both sides on the front side
while an elastic front retainer for fitting and horizontally
10 holding the front edges of substrates is detachably attached
on the hollowed interior side. Further, a frame-like endless
fitting and holding groove having an approximately U-shaped
section is formed along the periphery of the interior side
of casing 11. Inserted into this fitting and holding groove
15 is an elastically deformable sealing gasket that comes into
press—-contact with the seal-forming surface of container body
1. This sealinggasket is formedendlesslyusing, for example
silicone rubber, fluororubber or the like.
[0026] As shown in FIGS. 3 through 7, each locking mechanism
20 14 includes: a rotary plate 15 that is rotatably supported
on the front side of casing 11 and rotationally operated from
the outside of door structure 10 by the door opening/closing
device of the processing equipment; a pair of coupling plates

19 which each are slidably supported on the front side of

25 casing 11 by a plurality of guide pins and guides and slide



section is fornmed along the periphery of the interior side of casing 11.
Inserted into this fitting and hol ding groove 15 is an elastically
def ormabl e seal i ng gasket that comes into press-contact with the
seal -form ng surface of container body é. This sealing gasket is forned
endl essly using, for exanple silicone ﬁ'bber, fl uororubber or the Ilike.
[0026] As shown in FIGS. 3 through 7, each |ocking nechanism 20 14
includes: a rotary plate 15 that is rotatably supported on the front side
of casing 11 and rotationally operated from the outside of door structure
10 by the door opening/closing device of the processing equipnent; a pair
of coupling pkateésall9 wixideackl anewatrddal] gasapgott ek onteley ptane side
of 25 casing 11 by a plurality of guide pins and guides and slide 14
vertically i hmbhardsated; cahdex dxmiof cdasingggihcasleesaly phate ats eatht es;
and a pair of engaging claws 21 which are each axially supported near the
t hr ough- hol eagnafthg pepppheedl neaal thef tibasugpg-idlandnakhal pgrcpopraetd by the
front end of 5 each coupling plate 19 so as to be projected from and
retracted iwhadlrespeesivg threanghakhbéesyonotbkepebypheeafromat| end casi ng
11 as coupling plates 19 slide. [0027] Each rotary plate 15 is forned so as
to have an apphoourHtislg/ptengd® seaisi ombeipta artapéraniaowhtehobetdd 10
havi ng a rectangul ar shape when viewed fromthe front, for permtting
ext ernal opethatbareds ddlieonedouwgh tihel € bodlarperipheral wall of casing
11 as coupling plates 19 slide.
[0027] Each rotary plate 15 is formed so as to have an
approximately convex section while an operational hole 16
10 having a rectangular shape when viewed from the front, for
permitting external operation is hollowed in the circular
center portionprojectedto the front side. This rotaryplate
15 has a pair of arc slots 17 bored approximately 180° apart
from each other along the periphery thereof and also has a
15 pair of flexible bent pieces 18 formed approximately 180°
apart on the peripheral edge.
[0028] Each coupling plate 19 as a coupler is provided in
theformofarectangular flatplate, andacylindrical coupling
pin 20 at the end on the front side is fitted in arc slot
20 17 of rotary plate 15 and coupled therewith. As rotary plate
15 rotates in one direction, the thus constructed coupling
plates 19 slide vertically cutwards of casing 11 so as to
cause engaging claws 21 that will fit to the engaging holes

of container body 1 to project out from the through-hcles

25 in the peripheral wall. As rotary plate 15 rotates in the



center portion projected to the front side. This rotary plate 15 has a pair
of arc slots 17 bored approximtely 180 apart fromeach other along the
peri phery thereof and also has a 15 pair of flexible bent pieces 18 forned
approximately 180 apart on the peripher%l edge. [0028] Each coupling plate
19 as a coupler is provided in the form>f a rectangul ar flat plate, and a
cylindrical coupling pin 20 at the end on the front side is fitted in arc
slot 20 17 of rotary plate 15 and coupled therewith. As rotary plate 15
rotates in one direction, the thus constructed coupling plates 19 slide
vertically outwards of casing 11 so as to cause engaging claws 21 that wll
fit to the engagirny teaitesn,ofhephbéenerl viedyedticablvjieserdatof casinhe
t hrough-holes 25 in the peripheral wall. As rotary plate 15 rotates in the
15 ot her dilécto en,ta heupkairemaingelgestdlcabInetivmwatdshefircasiggnall so as
to cause engaging claws 21 to return to their original positions. [0029] As
shown in FI GBoslifti2nand 8, each cover plate 22 is 5 given in a vertica
| ong shape corresponding to either side part of casing 11, and a plurality
of flexible dffgadincApisgoes i23FTHatL UetaechabBy eaghgewasipigt®l2andst he
side faces of its central portion are projectively formed. Thiscoverplate
22 has$ an operiatinohala opertiing 124ochgvshgpa cectesmpridimstapeith@rvseded from
the front, which opposes operational hole 16 of
part of casing 11, and a plurality of flexible engaging pieces
23 that detachably engage casing 11 and the side faces of
itscentral portionareprojectively formed. Thiscoverplate
22 has an operational opening 24 having a rectangular shape,
10 viewed from the front, which opposes operational hole 16 of
rotary plate 15 and communicates therewith. When the
operating key of the door opening/closing device is inserted
into operational hole 16 of rotary plate 15 through this
operational opening 24 and rotated, each locking mechanism
15 14 is operated from the outside.
[0030] As shown in FIGS. 1, 2 and 8, multiple operational
windows 30 are formed so that a pair of hollows are arranged
in approximately the central portion of each cover plate 22
on the left and right sides of operational opening 24. Each
20 operational window 30 has an approximately arc shaped
configuration when viewed from the front, partially opposing
the front side of rotary plate 15 and functions to allow for
manual operation from the outside.

[0031] Manual operating means 40 is formed of, as shown in

25 FIGS. 5 to 7, a pair of finger insertion holes 41, bored in



rotary plate 15 and comuni cates therewith. Wen the operating key of the
door opening/closing device is inserted into operational hole 16 of rotary
plate 15 through this operational opening 24 and rotated, each | ocking
mechani sm 15 14 is operated fromthe outside. [0030] As shown in FIGS. 1, 2
and 8, nultiple operational w ndows 30l&re formed so that a pair of hollows
are arranged in approximately the central portion of each cover plate 22

on the left and right sides of operational opening 24. Each 20 operati onal

wi ndow 30 has an approxi mately arc shaped configuration when viewed from
the front, partially opposing the front side of rotary plate 15 and

functions toagl é;%ywﬁmamrwfﬁe&ﬂﬁraat ifQftnf WBBht heeputistdem {8893jorgnual
operating neans 40 is forned of, as shown in 25 FIGS. 5 to 7, a pair of

finger insergh@nahphe§edlis®orgsri nfddn SHcrappiid et ety Segtrade fig m when
viewed fromthe front, and arranged 180 part from each other in rotary

plate 15 atathe\PRELLEOBEs RN NGy eperationah wimdewms 330, aande fiqaer

engagenent ribs 42 projectively formed frompart of the 5 periphery of each

finger inserth@agbeter 4dipdhis pEMEEt i QPEY atdNgedeaism 406 &Pl ged using
the sane nolding material as for container body 1. Here, operational w ndow

30 and fingepeinseEL|0frhohen Alngee P edef b YhsiZesh CoRfardmnigh i SEM
standard S8
operating means 40 is molded using the same molding material
as for container body 1.
Here, operational window 30 and finger insertion hole

41 are preferably sized conforming to SEMI standard S8

10 (ergonomics engineering for semiconductor manufacturing
equipment) for example.
[0032] 1In the above, when door structure 10 is manually
detached from container body 1, fingers are fitted into
operational windows 30 of each cover plate 22 and inserted

15 into finger insertion holes 41 of manual operating means 40
so as to engage finger engagement ribs 42 and turn rotary
plate 15 in an arbitrary direction. As a result, locking
mechanism 14 is operated, whereby door structure 10 fitted
in open front portion 2 of container body 1 can be manually

20 detached.
[0033] According to the above, since it is possible to simply
detach door structure 10 from container body 1 by manual
operation by use of finger insertion holes 41 and finger
engagement ribs 42 of manful operating means 40 without the

25 need of any dedicated small tool, it is not necessary at all



10 (ergonom cs engi neering for sem conductor manufacturing equipnent) for
exanple. [0032] In the above, when door structure 10 is nmanually detached
fromcontainer body 1, fingers are fitted into operational w ndows 30 of
each cover plate 22 and inserted 15 into finger insertion holes 41 of manual
operating neans 40 so as to engage fingef engagement ribs 42 and turn
rotary plate 15 in an arbitrary direction. As a result, |ocking mnechanism
14 is operated, whereby door structure 10 fitted in open front portion 2 of
contai ner body 1 can be manually 20 detached. [0033] According to the
above, since it is possible to sinply detach door structure 10 from

cont ai ner body by imrnualy tepar ati eachy piseeskihigngeagensaehcenthekes 41
and finger engagenent ribs 42 of manful operating neans 40 wthout the 25

need of any dedineatredrsanldudiwal tddl hssBahgnecessehyratsdde Lt itsonprovi de
any tool at each processing stage, hence there is no fear of such a tool

m ssing. FurtheigeSide ddariys o prie@n@ris INegaesalde 20 pRketagusl y provide a
pi vot abl e opening/closing handle on the front side of door structure 5 10,

it is possibl&dmdtc 10y S maedhenonstABl Ffynt SPred 4P dodd sieketaasy the
openi ng and cl osi ng work of door structure 10, but also sinplify the

configyrati om@f idoks sbEHLh LE 60 1Ot VAN OO¥Rbot BEASEs 1Ml PDRENISHHE QB NY
handl e can be omtted,

and make easy the opening and closing work of door structure
10, but also simplify the configuration of door structure
10. Moreover, sincetheopening/closinghandle canbeomitted,
there is no risk of particles arising at the frictionally

10 moving part due to vibration and impacts during
transportation.
[0034] Further, since no washing water will stay around the
pivot shaft of the opening/closing handle and hollow parts
for operation due to omission of the opening/closing handle,

15 it is possible to speed up the drying operation after washing.
Also, since finger insertion holes 41 and finger engagement
ribs42 arearrangedinrotaryplatel5at thepositionsopposing
operational windows 30, fingers can be easily inserted so
that manual operation will not be hindered. Further, since

20 fingers can be engaged properly when finger insertion holes
41 of manual operating means 40 are used, the manual operation
can be made easy. Moreover, use of finger engagement ribs
42 makes it possible to positively transfer the finger’s

operating force to rotary plate 15.

25 [0035] Next, FIGS. 9 and 10 show the second embodiment of



there is no risk of particles arising at the frictionally 10 noving part
due to vibration and inpacts during transportation. [0034] Further, since
no washing water will stay around the pivot shaft of the opening/closing
handl e and hol |l ow parts for operation due to om ssion of the
openi ng/ cl osing handle, 15 it is possiblEto speed up the drying operation
after washing. Also, since finger insertion holes 41 and finger engagenent
ribs 42 are arranged in rotary plate 15 at the positions opposing
operational wi ndows 30, fingers can be easily inserted so that manual
operation will not be hindered. Further, since 20 fingers can be engaged

properly wherfd pgesehnseridran il esn édi ofarn)uabn OPEIRIH MG IFRAASaA] are
used, the manual operation can be nmade easy. Moreover, use of finger

engagement rifps i AZJRESS oift aPRSSirblbe LRepasiibihwel vatrkansf ehatharki nger' s
operating force to rotary plate 15. 25 (0035] Next, FIGS. 9 and 10 show t he

second embodigmyile 0fi vi8 y EHBMPH ESRIN tirlavgﬁéﬁ@rsidéﬁothéascmf%%aﬁaﬁmate
operating neans 40 is fornmed of a pair of operational bars 43 that are

proj ectively 1f50£1’?§§13x§;o%@dt Peorh bRRL 2% 48 a0fw 828w Sbad i eRbAt & vlSpaRdeexposed
from operational wi ndows 30 of each cover plate 5 22. [0036] Each

operatq onal Bar 43 is given in the formof a linear short rectangular or
square piece and arranged adjacent to

[0036] Eachoperational bar43isgiveninthe formofa linear
short rectangular or square piece and arranged adjacent to
the end of each arc slot 17 so as to allow the operator to
handle and rotate rotary plate 15 with their fingers. Other
10 components are the same as in the above embodiment, so
description is omitted.
[0037] Also in the present embodiment, it is possible to
expect the sameoperationandeffect asinthe above embodiment.
In addition, since operational bar 43 is projected from each
15 operational window 30 of cover plate 22, it is obvious that
the amount of insertion of fingers when a manual operation
is to be done can be reduced. Further, the shape and
configuration of manual operatingmeans 40 canbe diversified.
[0038] Next, FIGS. 11 and 12 show the third embodiment of
20 the present invention. In this case, manual operating means
40 is formed of a pair of operational bars 43A that are formed
180° apart from each other about the center on the front side
of eachrotaryplatel5andisexposed fromcircularoperational
windows 30 of each cover plate 22.

25 [0039] Each operational bar 43A is given as an approximately



the end of each arc slot 17 so as to allow the operator to handle and
rotate rotary plate 15 with their fingers. Qher 10 conponents are the sane
as in the above enbodi ment, so description is omtted. [0037] Also in the
present enbodinent, it is possible to ﬁﬁpeCt t he sane operation and effect
as in the above enbodinent. In addition,” since operational bar 43 is
projected fromeach 15 operational w ndow 30 of cover plate 22, it is
obvi ous that the anpbunt of insertion of fingers when a nanual operation is
to be done can be reduced. Further, the shape and configuration of manual
operating nmeans 40 can be diversified. [0038] Next, FIGS. 11 and 12 show
the third enbpdinnEnthepe@lodtmhe frmsgmeaitpveand olmnder tthiag ecpseatianaal
operating neans 40 is formed of a pair of operational bars 43A that are
fornmed 180 dpar t43f,r emdeach eodeer raboafl lyheutwatrds dmomheher oantsicden of
each rotaryplate 15 and is exposed frontircui ar operational w ndows 30 of
each cover pltate £22nt251d@039] cBath roperat pdadk Bar s43Asi soghvénwashan
approximately 19 open V-shaped bent form greater and | onger than
operati onal dparatdr amidaedienddd atadicatdtyaopphat dg Sfwidgrh thei cénhgeren the
front side of each rotary plate 15 so as to allow the operator to handle
and rd ate rattarey goatrenthtw falret ltdier skmegess in5t@ehebovenpohedtiimeate t he
sanme as in the above enbodi nent, so description is omtted.

so description is omitted.

[0040] Also in the present embodiment, it is possible to

expect the same operationandeffect asinthe above embodiment.

In addition, since each operational bar 43A is greater and

10 longer than operational bar 43, it is obvious that a further
improved operability can be obtained.

{00411 Next, FIG. 13 shows the fourth embodiment of the
present invention. In this case, manual operating means 40
is formed by knurling 44 for anti-slipping, which is formed

15 by arranging a plurality of incised ridges side by side or
obliquely on the peripheral side of each rotary plate 15 and
is exposed froma pluralityof rectangularoperational windows
30 in each cover plate 22. Other components are the same as
in the above embodiment, so description is omitted.

20 [0042] 1In the above, when door structure 10 is manually
detached from container body 1, fingers are fitted into
operational windows 30 of each cover plate 22 and applied
on the jagged knurling 44 of manual operating means 40 so

as to turn rotary plate 15 in an arbitrary direction. As a

25 result, rotary plate 15 will turn smoothly without slip.



[0040] Also in the present enbodinent, it is possible to expect the sane
operation and effect as in the above enbodinent. In addition, since each
operational bar 43A is greater and 10 | onger than operational bar 43, it is
obvious that a further inproved operabjlity can be obtai ned. [0041] Next,
FIG 13 shows the fourth enbodi ment of tHe present invention. In this case,
manual operating nmeans 40 is forned by knurling 44 for anti-slipping, which
is formed 15 by arranging a plurality of incised ridges side by side or
obliquely on the peripheral side of each rotary plate 15 and is exposed
froma plurality of rectangul ar operational windows 30 in each cover plate
22. Ot her coppohent f\lace inhehsapereasent rerbloel iakove embadi pessibide to
description is omtted. 20 [0042] In the above, when door structure 10 is
manual |y det¢aohedt he csemeantcaiaterorbaay e f fett pgerrst lae ebbiveteaddditment .
operational wi ndows 30 of each cover plate 22 and applied on the jagged
knurling 44 of adaiitdlongpeiatd ng ireans 140ge@ nasedvatyrto nevhy pryplvdatde 15 in

an arbitrary direction. As a 25 result, rotary plate 15 will turn snoothly
wi t hout slipa 20ird10048pfAbseranibhel presem3 enhodoneny, pidte sl posdiebl e to
expect the sane operation and effect as in the above enbodinent. In

addi tbon, siderefidutst ivn |lohgestawecessaty 1D cewhe ppinpldefied pl ural ity of
operational bars 43 for rotary plate 15, the 5 configuration of rotary plate
15 can be sinplified.



21 Cdainms [1] A door structure that is detachably fitted into an opening
portion of a container body for storing substrates, conprising: 5 a casing
to be fitted to the opening portion of the container body; a | ocking
mechani sm provided in the casing for locking the casing by causing an
engagi ng piece to project out from the "peripheral wall of the casing in a
retractabl e manner 10 based on rotation of a rotator so as to interfere with
the inner periphery of the opening portion of the container body; a cover
for enclosing the | ocking nmechanism and an operational w ndow forned in the
cover so as to oppose the rotator. 15 [2] The door structure according to
Caim1, wherein the rotator of the |1@&ing mechani smincludes a manual
operating means in the part opposing the operational w ndow [3] The door
structure acddddi Aglawr € aiat2re fhetdisderchamhyil topedatior AREEASNT
conprises a finger insertion hole 20 forned in the rotator of the | ocking
mechani sm [ #rtiendodr ascontadnerabedvdifng soociagms3bsiietesn a fi nger
engagi ng piece is fornmed around the finger insertion hole of the rotator.
[5] The door compydisdng:according to Caim2, wherein the

5 a casing to be fitted to the opening portion of the
container body;

a locking mechanism provided in the casing for locking
the casing by causing an engaging piece to project out from
the peripheral wall of the casing in a retractable manner

10 based on rotation of a rotator so as to interfere with the
inner periphery of the opening portion of the container body;

a cover for enclosing the locking mechanism; and

an operational window formed in the cover so as to oppose
the rotator.

15 [2] The door structure according to Claim 1, wherein the
rotator of the locking mechanism includes a manual operating
means in the part opposing the operational window.

{3] The door structure according to Claim 2, wherein the
manual operating means comprises a finger insertion hole

20 formed in the rotator of the locking mechanism.

[4] The door structure according to Claim 3, wherein a finger
engaging piece is formed around the finger insertion hole
of the rotator.

[5] The door structure according to Claim 2, wherein the

25 manual operating means comprises an operational bar that is



25 manual operating neans conprises an operational bar that is 22 forned
with the rotator of the | ocking nmechani sm and exposed fromthe operational
wi ndow. [6] The door structure according to Claim2, wherein the nanual
operating neans conprises knurling formed on the 5 rotator of the | ocking
nmechanism [7] A substrate storage contaffer characterized in that one of
the door structures according to Cains 1 through 6 is detachably fitted
into the opening portion of a container body for storing substrates. 10
formed with the rotator of the locking mechanism and exposed
from the operational window.
[6] The door structure according to Claim 2, wherein the
manual operating means comprises knurling formed on the
5 rotator of the locking mechanism.
[7] A substrate storage container characterized in that one
of the door structures according to Claims 1 through 6 is
detachably fitted into the opening portion of a container

body for storing substrates.

10





