1 SPECI FI CATI
The present |
whi ch when a

ON SUBSTRATE STORAGE CONTAI NER Techni cal Field [0001]
nvention relates to a substrate storage 5container in
door elenent is fitted to the opening of a container

body that stores substrates such as semi donductor wafers, glass masks

and the |iKke,
door el enent

the interface between these, the contai ner body and the
is sealed by a gasket. 10Background Art [0002] In recent

years, substrates of sem conductor wafers have been enlarged in

di aneter from 200 mmtype to 300 mMmtype, and are set to
predet er mi ned processi ng equi pnment SRECIAIPREAORrom t he factory while
they remain stored in a dedicated 15substrate storage container. A
substrate storage contai ner YHBITHATR pFORAGACCONEBRINRE partially

shown in FlIG

18, a front open box type container body for storing

substrat es of TsehnéeaduEieotdwafers in alignment; a door el enent that

is renovably
body; and an

fitted to the open front portion of the container 20

40481 ¢ T REESERRIIITERI OBt he & sHPAF Fake BEQyagAd

t he door el enent bi deformation, and_ is d§%$ ned to be |arge-sized

for inctease IFARHR
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semiconductor wafers, glass masks and the 1ike, the interface
between these, the container body and the door element is
sealed by a gasket.

Background Axt

[0002] In recent years, substrates of semiconductor wafers
have been enlarged in diameter from 200 mm type to 300 mm
type, and are set to predetermined processing equipment or
shipped fromthe factorywhile theyremain storedinadedicated
substrate storage container. A substrate storage container
of this type, includes: as partially shown in FIG. 18, a front
open box type containexr body for storing substrates of
semiconductor wafers in alignment; a door element that is
removably fitted to the open front portion of the container
body; and an elastic gasket that seals between the container
body and the door element by deformation, and is designed
to be large-sized for increase in diameter of substrates (see
Patent document 1).

[0003] The container body of the substrate storage container

isinjectionmolded of amoldingmaterial with a predetermined



2 thickness so as to obtain a certain strength, and a plurality of
teeth that horizontally support substrates are arranged in parallel,
on both interior sides, in other words, or on the interior surface of
both side walls. On either side of 5 thedottoma bottomrail that is
contiguous to the rimof the open front portion is integrally forned
by the interposition of a thick reinforcing rib for providing
rigidity. This container body includes a nount rib for a robotic
flange integrally forned on its top, engaging ribs 10 for the door
el ement for medahdrekbetk st destabbngihhecertadh dthenopen dxdatppordliony
and attachnment ribs for control handles integrally formed on the
exterior wall cfutktatk ombdtdrigicteslly080ddo Theubediragleenent asranged
formed in such a shape as to fit to the open front portion of the
contai ner bodyin padaiselorereddd: dntbothrssiesswiirh odhsai voods, or on
engagi ng pi eces that each are pivotally supported to enga%e the
engagi ng ribs te £neeEHAT Auwhadsoay. baHe gells. f edthpr side of
el astomer materials and is conprised of a frane-shaped base that is
fitted Xo the ther PPREPT 6fb‘f’ﬁ%or&loﬁljeI%ntlsaﬁ&nélﬁ%%? bfe STy of
part 20 that i extend%d fromthjs base and t gd outmgrds and
def orns by coﬁ%@e§??8n peEheR r?+%9§€hﬁﬁﬁf%¥ OSPEF Yop'eh front
portion of the ontalng Odé I e door elenent Pat ent doc nt
ne8e”Pa

1: erp?&b AT Pal dPop8h BEOL:
2501 scl osure qf; E_VL%Q“ Ofh; & c%rn ' el B8d§ 1721 Y& by rﬁélﬁqé ’}V%”Lfo‘?c”a

[ 0005] Since thglcon ént’ional ate st orage cont ai ner

const ruct ed asahove, i hete Jbr&cfy}ealggrogbmah@ﬂ ifs ddgﬁsggmgnaﬂlbs

vari ations of the contain e gasket up,

becomegy di f1i qult +ho §6&¢ élf@néﬂ»ﬁ oG aUBE e S & RRIVBEBREN he rim of
contai ner body and the door elenent, causing air and others to

penetrate i nt @nhGoNtHNBErHOsLY, aﬂda@@@&ﬁﬂbﬂ@ﬁ:@bb%r&i&bﬁiﬂo&ﬁ%&adles
[ 0006] This problem nmay be explained as follows. Since the 10

cont ai ner bodyingkgirhelgofvrenid onahesetbisd riadewst dDrags aeendraboeh $ides.
nol ded so that it has walls having a predeterm ned heavy thickness so
as to assure tl8€0dér tBra dioreajéhemhiise fometelt Budboktsmpeakksto fit
reinforcing ribs, nount rib, engaging ribs and attachnment ribs are
formed in theteomaicpen ot pprtign of the container body, and is formed

15 on both sides with a pair of engaging pleces that each are
pivotally supported to engage the engaging ribs on the
container body. The gasket is formed of elastomer materials
and ils comprised of a frame-shaped base that is fitted to
the periphery of the door element and a flexible sealing part

20 that is extended from this base and tapered outwards, and
deforms by compressicn between the sealing surface of the
open front portion of the container body and the door element.
Patent document 1:

Japanese Patent Application Laid-open 2002-68364

25 Disclosure of Invention



15 inpossi ble to make the wall thickness uniform hence there is a
fear that sink, deformation and other faults occur during nolding.
Further, since in the conventional container body the front part of
the reinforcing rib for providing rigiditdy, is connected, and
integrally and thickly formed, with the 20 rimand the |ike of the
open front portion, there is a fear that the open front portion may
cause sink during nolding due to increase in thickness, hence
produci ng depressions on the sealing surface in the open front
portion. [000@roMehbetot bersdonsd st nee thheegasbat is forned of

25el astonmer material, it is basically poor in shape stability 4 and
is prone to bdld&Bdr neindyy tthize cboadst tomahgdistrage, sborage dantainer
shrinkage after nolding or other reasons . In particular, since the

sealing part dfs chesgaskeediss taipered Witre thetbeabiolglgarthdts idodihed
first in the distal part than in the proximl 5part, hence the gasket
has a feat ure dingnsthaadiwziatpans of thre @éaﬁnﬁgrdmcty eaddshe gasket
deformin a wave _|like pattern. [0008] Wen the _di nensional variations
due to Tack ofPUdARFERmi-t\PestorRe 1 Ehickiess sl Hee CoAtaf HeFUHGRERISRd
t he di nensi onal varlatlons due to oor sha stablllt of the 10

gasket build WFF%@E%HQE%FF‘FF 4y 2gth FP?rﬁaﬁ e FRAESFIRGET
around the full circunference bet e front portion of th
Cont i ner - body SRS RHORTET B0 RS SoPERinpE PraY Sni it E g e
probl em t hat %@% gﬂgsﬁkgﬁ air and other elenents penetrate into the
cont ai ner body throug e areas where 15sealing is weak,

cont ani nating To?%es?llbﬁ{{s’v‘??%b&@ﬁr Piod QQB?LJ%& Y 23¢RbwkD §:{Héé)QPe

has been devised in view ove it is therefore an objéct o

the present iR¥eRhiABr bRJIRLIHEShdifRSidrahes Haage &%&ta@ler&rnt\é(&'n%&
prevents air and others frompenetrating into the container body and

20 cont am nat iikgmbD@e@ Westhat est ey aallsbya®itid abbyesetdimhdd@eavy
interface between the container body and the door elenent . Means for
Sol ving the Probk&f®ss so as to assure the certain strengthwhile the teeth,
bottom rails, reinforcing ribs, mount rib, engaging ribs and
attachment ribs are formed in the container body, it is
15 impossible to make the wall thickness uniform, hence there
is a fear that sink, deformation and other faults occur during
molding. Further, since in the conventional container body
the front part of the reinforcing rib for providing rigidity,
is connected, and integrally and thickly formed, with the
20 rim and the like of the open front portion, there is a fear
that the open front portion may cause sink during molding
due to increase in thickness, hence producing depressions
on the sealing surface in the open front portion.

[0007] On the other hand, since the gasket is formed of

25 elastomer material, it is basically poor in shape stability



[0010] In order to solve the above problem in the present invention,
a container conprising: a container body for 25storing substrates; a
door elenent to be fitted to the opening 5 of the container body;
and a conpressively defornabl e gasket for4 sealing between the
cont ai ner body and the door elenent, is characterized in that a
gasket fitting portion is forned on either the inner 5 periphery of

t he openi ng of the container body or the door elenent while a sealing
surface for the gasket is formed on the other so that the difference
bet ween the maxianie phéhé e Bendeiormdd the theal 0eds disrispeecbradef cor
be |l ess than 0.50 nm and, 10the gasket includes: abase to be fitted
to the fittinguzord sioninlkeadd ekidd moséahdg ng opaet rextsended Inpartheular,
base toward the sealing surface; and a contact portion that is forned
in the seal i ngipaetttangeebmapest viidheegd skl satbpesedpfFlnd sealing
i spreferabl ethatthe conpressive force necessary 15 to conpress and
def orm t he gagieett hherralas dosptaleimbet distil aed theo thhéh§p@mwn@]f
the container body is specified to range from35 to 10

i s al so® possi HaEth&ELERetBALSEF Mo 8T & fORLESHIGERSr t‘aaf @%%’C%la\mn@t
a dianeter of 300 nm or greater t he cont ai ner 20body is_c¢onstructed

of a front opé&t B8R 3 %ﬁgﬁﬂﬁﬁﬁ LR oIS WAl et a0 366 R0 -
t di th it t de f t d

oreater 119 LR, M4 LIS (il arved a5t ope g, and

[0012] Further, 1€brhit§$8§'t%fit€ﬁ¥bﬁ%%g% ggtﬁét§%ﬁ¥é%q§yfg%gy2§8§ the

bot h si des of1¥h enirng o contai ne
dimensional variations due to poor shape stability of the

10 gasket build up, it becomes difficult to tightly seal the
interface around the full circumference between the open front
portionof the container bodyand thedocrelement. Asaresult
there cccurs theproblemthat the cutsideairandotherelements
penetrate into the container body through the areas where

15 sealing is weak, contaminating the substrates therein.
[C009] The present invention has been devised in view of the
above, it is therefore an object of the present invention
to provide a substrate storage container which prevents air
and others from penetrating into the container body and

20 contaminating the substrates therein, by suitably sealing
the interface between the container body and the door element.
Means for Solwving the Problems
(0010] 1In corder to sclve the above problem, in the present
invention, a container comprising: a container body for

25 storing substrates; a door element to be fitted to the opening



6 while the door el enent has engagi ng pieces pivotally supported on
both sides thereof to be engaged with the engaging ribs of the
container body. It is also possible that the distal end of the
sealing 5 part is formed to be the conté&ct portion, and the width W
fromthe proximal end of the sealing part to the distal end of the
contact portion is specified to range from5 to 10 MM Further, it is
possible that the distal end of the sealing 10 part is curved in a
direction that intersects the direction in which the sealing part is

ext ended so asftihdeochbeisontrely ; Pd botompk diie 1w dé o Wd1hytReet
proxi mal end of the sealing part to the distal end of the contact

portion is speeifded itrgy batgeed o Sotita il moddH 018k ddod 8lahent,
preferable that the ratio (WFL) of the width W) fromthe proxinal
end of the seabi ngapactetizddienditdh&l end of the contact portion to

the flexed Il ength FL(m) when the gasket seals between the container
body and the door @lgashwtt Fitspegiddrdd onoisafemmdd om ¢iBhen the inner
20Further, in the case where the length of the sealing part when the
cont act® porti BRr&Phehe Gadket cpeping 2b tdencastaiper ¥ 1§ &hef deer
is denoted as Li and the length of the sealing part when the contact
portion of th&lgaeRet"RidepatSedl Boheyetage: fot Hdsearkal stuffcagedann

i i i erable that the difference
Lle?\),(\ggnl tshggggﬁeedot Seaf:ssléz‘dl'aal‘t:t thg c%{fgerence between the maxfmum and the

minimum of the flatness is specified to be less than 0.50
mm, and,

10 the gasket includes: a base to be fitted to the fitting
portion; a flexible sealing part extended from the base toward
the sealing surface; and a contact portion that is formed
in the sealing part and contacts the sealing surface.
[0011] It ispreferable that the compressive force necessary

15 to compress and deform the gasket when the door element is
fitted into the opening of the container body is specified
to range from 35 to 100 N.

It isalsopossible that the substrates are semiconductor
wafers having a diameter of 300 mm or greater, the container

20 body is constructed of a front open box for storing
semiconductor wafers of 300 mm or greater in diameter, with
its front side formed as the opening, and a plurality of ribs
are formed near the rim of the opening.

{0012] PFurther, it is possible that engaging ribs are formed

25 on both sides of the rim of the opening of the container body



7 Li and L2 is defined as the flexed length FL of the sealing part
when the gasket seals between the container body and the door

el ement. [0014] Al so, the gasket may be forned in an approximately 5
frame-1i ke shape, and the sealing part nmy have a different length in
a partial section of, at |east, one side fromthe length of the

remai ning part, the sealing part in the partial section being
extended nore than the sealing part in the remaining part. 10Al so,
the sealing part in the partial section may be extended 0.8 to 1.2

tinmes |onger th3Athe 3684 LNENPAE habkRnlAg i HEMRIHSG RS da114 Irted
Al so, the sealing part in the partial Section may be positioned in

the area wher @t Bergesi o9 widdeame tbl B& NGSFagdd AQGORBE 8RN AHLHG Ofibs
m nimum or rmay be positioned in the area on the sealing surface nost

di stant from tretergaghigipeecesdwsf the door el enent. Al so,
the sealing part in the partial section may be positioned in the area
where the flatnessiafishelseabsagbiarilace t2@vdisesl efdoi6th&wddiemg
t he gasket basemaybenol dedoft hernmopl astic resin and the sealing part
and corf act peetitonsmayrbednod desl Wie tdverteol petidcorl agndnglre gridth W
rubber so as to integrate the sealing part with the base. 25[0017]

Al so, the gasKeomnhherrduimedd eot abddee tseaBangi pael tgthe distal end

of the contact portion is specified to range from 5 to 10
mm.
Further, it ispossible that the distal end of the sealing

10 part is curved in a direction that intersects the direction
in which the sealing part is extended so as to be the contact
portion, and the width W from the proximal end of the sealing
part to the distal end of the contact portion is specified
to range from 5 to 10 mm.

15 [0013] It is also preferable that the ratio (W/FL) of the
width W(mm) from the proximal end of the sealing part to the
distal end of the contact portion to the flexed length FL (mm)
when the gasket seals between the container body and the door
element is specified to range from 1.5 to 4.

20 Further, in the case where the length of the sealing
part when the contact portion of the gasket begins to contact
the sealing surface is denoted as L1l and the length of the
sealing part when the contact pertion of the gasket is put
in contact with the sealing surface and flexed is denoted

25 as L2, it is preferable that the difference between these



into the fitting portion having an approxi mately groove-like section,
a flexible sealing part that is fornmed around the peripheral exposed
portion of the base, exposed fromthe fitting portion and extends
toward the sealing surface, a 5 contact 7Jortion that is formed in
this sealing part and put in contact wwth the sealing surface, a
first group of projections that project fromone peripheral side of

t he base that opposes the inner surface of the fitting portion and
contacts the inner surface of the fitting portion, and a second 10
group of projedt haasL? hiad derejedt af rion tthexetihbsndget immhetathsi e ldhg
t he base that opposes the opposite inner surface opposite to the

i nner surfacerpafctt kbehi thengapbst | oreiandetorbactiet henbppost teodynrerd
surface of the fitting portion. [0018] Further, each of the first and
second groups tbe d@brpeopmenti onsmaybe forned of an exposed side
projection located close to the exposed portion of the peripheral
surface of thd0faddé awtba ridamglspes veyivh fgdedednnenrapmecs imadislor
bot t om of thefperlpheral surface of the base, closer to the interior
bot t ontdf t he FREEAdRBoFRIRAY @Fﬂénthﬁesee%éﬁeﬂgeaam@aszév@ﬁ’@j adifgreyent
Al so, the roots of the exposed_side ﬁ@%JECtionf in the first and

second groups l&Png‘of%c‘? FTE 13le SO ot éﬁp %?(?Fmtclﬂey Séﬁﬁo ?ﬂj the

t d th t
Prrst andior SEBSNA O Sbs DEHIILPREr %ﬁ?' @Pﬂé g O“SFﬁ eﬁlal
(han R nor .0 ol o tLons, oL 0042, Fur. %Qslghésga and
e gra uaI e

groups of prolect|ons may ter rom
exposed porti th L pheral surface of the base toward the
interior 5bot?%ﬁ%op ﬁeBgetlpheral surface. The exposed side

proj ecfgons in theAﬁbBSttﬁ@dééélﬁﬁfQQQﬂQGQPE%eOLaEE9h§C£éé%&bﬂ“%byb%e
tapered. [0020] Also, the exposed side projections in the first "and
second groups =gftcRHRHE0t B0BS IRY thEndInvedlsy tarfednérommihey part in

the remaining part.
[0015] Alsc, the sealing part in the partial section may be
positioned in the area where the sealing surface flatness
15 becomes maximum or minimum, or may be positioned in the area
on the sealing surface most distant from the engaging pieces

of the door element.
Also, the sealing part in the partial section may be
positionedintheareawherethe flatnessofthe sealingsurface

20 varies.

[0016] Further, thegasketbasemaybemoldedof thermoplastic
resin and the sealing part and contact portion may be molded
of thermoplastic elastomer or rubber so as to integrate the

sealing part with the base.

25 [0017] Also, the gasket may be formed of a base to be fitted



10interior bottom side of the peripheral surface of the base toward

t he exposed portion of the peripheral surface. It is also possible
that the normal projections in the first and second groups of
projections is tapered. Moreover, the nommal projections in the first
and second 15groups of projections may be al so curvedly formed from
the interior bottom side of the peripheral surface of the base toward
t he exposed portion of the peripheral surface. [0021] Further, in
order to solve the above problens, the present invention is a

contai ner CONpMtS 1k FateQnyPdrasi choskyv 24y aal ad-ofi rimlediyngromiarliale
in a front open box type for storing substrates; a door elenent to be
fitted to thesepeibng atfiseidlonrkadlinghpaconiadmners Hodypdaatdownd the
conpressi vely deformabl e gasket for sealing between the container
body and t he dearipékestnéxpased iscchiamactfertheetbash,t babo28d her@periiang
of the container body is projected sidewards 10 and outwards forning
a rimportionfisdtdegl pagtsomfand d:drendte tgasket the ferhkddoftfrce, a
inner surface of the rimportion, the container body is forned with a
rei nforking ricongpcecredt tondiadtt he Feragbin 6hls aFRRYIHY Bppbsimg Put
portion of the 5 reinforcing rib that opposes the an1Eortion of the
cont ai ner bodyR §°pEagEed Rt oSG S HEACE pReteRET aTBER €25 on
fromformng in the sealing surface of the rimpoytion durin |.di ng
the cont ai ner PB6A5CCLB08SPAEPE) T He "ERPCAITE PO EFERL G Pty the baoe
reinforcing r%%agagpposes the inner surface of the fitting portion and
contacts the inner surface of the fittingportion, and a second
10 group of projections that project from the other peripheral
side of the base that opposes the opposite inner surface
opposite to the inner surface of the fitting portion and
contacts the opposite inner surface of the fitting portion.
f0018] Further, each cof the first and second groups of
15 projectionsmaybe formed of an exposed sideprojection located
close to the exposed portion of the peripheral surface of
the base and a normal projection located near the interior
bottom of the peripheral surface of the base, closer to the
interior bottom of the fitting portion than the exposed side
290 projection is.
Also, the roots of the exposed side projections in the
first and second groups of projections are formed at
approximately opposing positions across the base and the

exposed side projections of the first and/or second groups

25 of projections may be formed thicker than the normal



10 be forned to be discontinuous to the rinportion of the container
body so as to reduce the thickness of the opposing portion of the
reinforcing rib. Al so, the opposing portion of the reinforcing
rib may be joined continuously to the rirportion of the container
15 body, and a through hole may be formed in the opposing portion of
the reinforcing rib so as to reduce the thickness of the opposing
portion of the reinforcing rib. Al so, the opposing portion of
the reinforcing rib may be joined continuously to the rimportion of
t he cont ai ner pr2@ebbodynsand t he opposing portion of the reinforcing
rib may be reduced in thickness so that the thickness of the opposing
portion of thd0fdiPaf orwrten, bhiesflests anldaaecond tdricugs of pexkefianse
t hi ckness of the proximl portion. [ 0023] Further, a
plurality of maviofermngditiovee dirrdoabdy Zhoxtene famihe egprpead portion
direction of the container body may be 11 forned in the bottom
surface at t h®thsheoRPEIPERER EoTHEI AT HPodre PREST FORErparhe dmterdor
i formed to be the opposing portion.

h  or Ci b bei
Eg?e053$? ggf#ﬁﬁF%@ine%ﬁg PratRlportatiWi a8y be formed 5 on the both
id t the bott f th t ai .b b f i nf i
i bs. the front. palhSePRiRe FothEGRdRRG PRE TorRE ToTietnroobe Sned
i ti 2 t fined in th
o P he o1 B s onayest SPebte R Bl e R Bb B e DTy Tor o STOP

sem conduct or [3@-,9qf &1 5s, gltﬂﬁse%é(éd andet E?ﬁié&ﬁﬁofg itnothgergirzst and

sem conduct or wafefs it does not matter wh ey are o 00 mMm

type, 300 mm t¥RenArg AR MBI YRS e FUdiChay HRECELPLA PR RRAY £ 1 5 ROk
particularly |Iﬂlte&gt0 being either a front open box type, top open
box type, transparent byPEom RISt YRE, peripheral surface of the base

toward the exposed portion of the perxipheral surface.
It is also possible that the normal projections in the

first and second groups of projections is tapered.

Moreover, the normal projections in the first and second
15 groups of projections may be also curvedly formed from the
interior bottom side of the peripheral surface of the base

toward the exposed portion of the peripheral surface.-
[30231] Further, in order to solve the zbove problems, the
present invention is a container comprising: a container body
20 molded of moldingmaterial in a front open box type for storing
substrates; a door element to be fitted to the opening at
the front of the containerbody; anda compressivelydeformable
gasket for sealing between the container body and the door

element, and is characterized in that

25 the opening of the container body is projected sidewards



15transl ucent type or the like. [0025] Simlarly to the container
body, the door elenent is not particularly limted to being either a
transparent type, opaque type, translucent type or the |ike .

Further, the gasket fitting portion may be forned on either the inner
peri phery 20 of the opening of the container body or on the rim of
the door elenment. The sealing surface al so maybe forned on either the
i nner periphery of the opening of the contai ner body or on the rim of
t he door elenent. Further, the gasket may be nanufactured by using

predet er m ned afet @hitadbgdsUESr@EnE S helmMmlrasbnG al 88hDiRYg Ssihnfd i Ty
pol yester-based 12 el astoners, polyol efin-based el astoners,

fl uori ne-basedhel gstoaers adchaed enhhaine-ibhaseds et Bstcoonerihe rim portion,
fluororubber, EPDM silicone rubber and the like, alone or in

conbi nati on ofthepcenkainds: bBEYORE [foThedgastier naynhawve.ran réhdliess-ted
annul ar shape or frame-li ke shape or may be of a plurality of soft
strips arrangddveirdc ghterant palrtiohetamskiheheppostiaoneprbody @ahd:hae
door el enent. The gasket base and the sealing part may either be, or
need not be, fEimE@refinghelsbhet pipbesealthe For ROGEHINOL Thet ¢ FgeT
may be nol ded of a hard plastic, a hard rubber having a hardness of
80 Hs or great®dy ép BeREGRHF tifeR3FKAGER SRS IGhBreNRPFe® LRERTHPR

part nol ded of_an elastic.,material _pmay be bonde o part of .the,
e | pher al - sur ARt ST LDadt SEBL RSBy A L SsEa PR £10R during
per formance and %andl%ﬂg Ee%%ornan e., 15Further, the section of the
base i s not p§F9|&89a y PRY e %ﬁﬁhg ei ther an approximtely

L- shaped, rect@r&%hgrlae£§,ge§§gépgaggggﬁt%yg@ p e LULA <O Al &:Eginpad,

form [0027] "According i'nventiron, since e opposin

porti ofy of the &l Al Pt kBod HBludSs PE OHE 48R LRt bAWRUSdcontainer

body so as to reduce the thickness of the opposing portion
of the reinforcing rib.
Also, the opposing portion of the reinforcing rib may
be joined continuously to the rim portion of the container
15 body, and a through hole may be formed in the opposing pertion
of the reinforcing rib so as to reduce the thickness of the
opposing porticn of the reinforcing rib.
Also, the opposing portion of the reinforcing rib may
be joined continucusly to the rim portion of the container
20 body, and the opposing portion of the reinforcing rib may
be reduced in thickness so that the thickness of the opposing
portion of the reinforcing rib is less than two-thirds or
less of the thickness of the proximal portion.
[0023] Further, a plurality of reinforcing ribs directed

25 in the front-to-rear direction of the container body may be



20 or discontinuously relative to the rimportion of the container
body is reduced in thickness conpared to the conventi onal
configuration, when the contai ner body, formed of nolding material,
is cool ed, the phenonenon that the sealing surface for the gasket is
stretched to form depressions due to shrinkage 25of the reinforcing
ribs occurring due to a cooling delay, 13 occurs |less. Hence, the
sealing surface in contact wwth the gasket is nolded in a favorable
manner. Effect of the Invention [0028] According to the present

i nvention, singenkheidtherbacenbaimenn: bthetROMBAINRI obotle athtlh@er
door el enent can be suitably sealed to suppress degradation of

seal i ng per f olb@@IRG et kI FrBgt Parage e Sa65 Weadngdrantgifiobbeng formed
occasions, the present invention has an effect that it is possible to

prevent air aneé othehs bppospengismatiiang i nto the 10cont ai ner body
fromw thout and contam nating the substrates therein. [0029]

Furt her, specifyi njerhevennpoessinore flor €er rieguisped tho i ot aayr les diomged
and deform ng the gasket when the door elenent is fitted to the
openi ngP of t hencelm ofkbrs rbriy atithe hothem of5thegsgateings hogyliow Negas
produce favorable sealing perfornmance, and can suppress increase in
equi pment | oa@fwEeRnEpECHED i G290 PREE ¢H el BpERT S IoT0 LRE
cont ai ner body. . Further, when the distal end of the sealing
part is for rreé’et’-é‘gbéofﬁéch?nt%%t“}foﬁﬂpc?ﬁl&ﬁdPPﬁélﬁ\Pdt h Wfromthe

proxi mal [0024] Here, the substratesdefined in the scope of the claims

may at least include a single or plurality of semiconductor
10 wafers, glass masks and the like. BAs to the semiconductor
wafers it does not matter whether they are of a 200 mm type,
300 mm type or 450 mm type. Further, the container body is
not particularly limited to being either a front open box
type, top open box type, transparent type, opaque type,
15 translucent type or the like.
[0025] Similarly to the container body, the door element is
not particularly limited to being either a transparent type,
opaque type, translucenttypeorthelike. Further, thegasket
fitting portion may be formed on either the inner periphery
20 of the opening of the container body or on the rim of the
door element. The sealingsurfacealsomaybe formedoneither
the inner periphery of the opening of the container body or
on the rim of the door element. Further, the gasket may be
manufactured by using predetermined materials such as

25 thermoplastic elastomers including polyester-based



20end of the sealing part to the distal end of the contact portion is
specified to range from5 to 10 nm it is possible to optimze the
anmount of flexing and hence produce uniformsealing. It is also

possi ble to prevent increase in the anmoupt of defornmation during
nmol di ng and prevent the gasket from 25excessively contacting and
sticking. 14 [0030] Further, when the ratio (WFL) of the wwdth W
(nmm fromthe proxinmal end of the sealing part to the distal end of
the contact portion to the flexed length FL (nm of the sealing part

when the gaskel  geahsrhet yee ié%ﬁﬁugﬁégd“@iagQ@ﬁerg a@ﬂu&?fhékﬁgs?d

el enment is specified W thin the range from1l.5 4, it iIs possib

to prevent the1GRRBMEESiaHR ﬁé@%iél&fseﬁr@lagﬁéﬂﬁ@rsf r O PERBYeNE | BPDY,
i ncreasi ng nore than needed and prevent the door el ement fron1be|ng

hard to be remauedoduerisbey 868 N1 aRE, @fl dnlteoPaskedmb hd Tiesealidig
surface. It 10 is also possible to prevent degradati on of the

seal i ng performimdee of the gasket due to dinmensional errors,

def ormati on, change in external environment and other factors. [0031]
Furthery the dpégibhg Tie tdmsisuntmynéevbody esdpesf @utedhsiems ds
and outwards formng a rimportion, a sealing surface 15 for the
gasket is forrféf@m@nlthh@Shﬁﬁéprsnﬁyfia%@f6fpltuﬁf@lﬁ~i:lyrp(fraqf6rﬁtmh§ arranged
container body is forned with a reinforcing rib directed toward the
rimportion, &ﬁéCPW§869§ES?¥%VFﬁﬁﬁﬁ?ﬁ?(ﬁhQIﬂ9n¢éﬂﬁﬁér§Pﬁ@ 27® the tdper
rimportion of the container hody is reduced in thickness so as to
prevent a dep@&?@?&ﬁ fr?ﬂﬁfQﬂ%ﬁQngaﬁﬁ FRYt kB seaft Hef SttTackYortither

rimportion durin t he cont ai bod e 035|ble
o Bduce t he P (e PERC S R e TakFRaRts B RSP ATEle,
flatness of thg seallng, su &aﬁsed £ 835 480,920 oM., and }pkerﬁuamng
possi bl'e to suUppress earada Fon of- Sedlih per?o? fce

storage of 25%%@§&ﬁ@%%§ﬁ?@§ﬁéBr%&@%%e99%§§iﬁg§3thééﬁoplastlcelastomer

while a sealing part mclded of an elastic material may be
bonded topart of the peripheral surface of the base, to thereby
improve sealing performance and handling performance.

15 Further, the section of the base is not particularly limited
to being either an approximately L-shaped, rectangular,
trapezoidal, polygonal, circular or elliptic form.

[0027] Accordingto thepresent invention, since the opposing
portion of the reinforcing rib that is provided continuously

20 ordiscontinuouslyrelative totherimportionof the container
body is reduced in thickness compared to the conventional
configquration, when the container body, formed of molding
material, is cooled, the phenomenon that the sealing surface
forthegasket isstretchedto formdepressions duetoshrinkage

25 of the reinforcing ribs occurring due to a cooling delay,



Brief Description of Drawi ngs [ 0032] [FIG 1] is an expl oded
perspective illustrative view schematically show ng an enbodi nent of
a substrate storage 5contai ner according to the present invention.
[FIG 2] is a front illustrative view schgmatically showi ng a gasket
in an enbodi nent of a substrate storage container according to the
present invention. [FIG 3] is an illustrative view
schematically showi ng a gasket 10in an enbodi nent of a substrate
storage contai ner according to the present invention. [FIG 4] is a
partially enl acgeeésSesds OndkbneepWise BeARE hgaldnfahronh npridaetl With the
portion in FIG 3. [FIG 5] is a sectional illustrative view
schemati cal | y ghskehowsngolhedroh ad | onghigh leetmvav@enra cont ai ner body, a
door elenent and a gasket in an enbodi nent of a substrate storage

cont ai ner accérfdierny b6 the pmesmnion nventi on. [FIG 6] is a
sectional illustrative view schematically show ng the gasket when the
door el enent i[§02B{t dc¢ondinchd2@éenraraent bodyenhi® Gsigice theG 7]
is a sectional illustrative view schematically showi ng the

rel ati ohshi p BetRséace bohvesnerhdowntadngsobodyendft Thndlepyaliegentn
t he second enbodi nent of a_ substrate storage container according to
the present i R#EnPPoAVIEBPEY Gedled £ SHePSpEast AGETRERELET 415 VLA

schemati cal | 1 .
yper%ormance during storage of substrates and in other

occasions, the present invention has an effect that it is
possible to prevent air and others from penetrating into the
10 container body from without and contaminating the substrates
therein.
[0029] Further, specifying the compression force required
for compressing and deforming the gasket when the door element
is fitted to the opening of the container body within the
15 range of 35 to 100N can produce favorable sealing performance,
and can suppress increase in equipment load when the door
element is fitted to the opening of the container body.
Further, when the distal end of the sealingpart is formed
to be the contact portion and the width W from the proximal
20 end of the sealing part to the distal end of the contact portion
is specifiedtorange from5tol1l0mm, it is possible tooptimize
the amount of flexing and hence produce uniform sealing. It
is also possible to prevent increase in the amount of
deformation during molding and prevent the gasket from

25 excessively contacting and sticking.



showi ng a gasket of the third enbodi nent of a substrate storage
contai ner according to the present invention. [FIG 9] is a sectional
illustrative view cut along aline IX-I1Xin FIG 8. 5[FIG 10] is a
sectional illustrative view schematicall¥4showi ng the gasket when the
door elenent is fitted into the container body in the third

enbodi mrent of a substrate storage container according to the present

i nventi on. [FIG 11] is an illustrative perspective rear-side

vi ew 10showi ng the fourth enbodi nent of a substrate storage container
accordi ng to tfoe3pnesenttidwentneanthEFr&id2iw/®)and khdskiath e Ginde
view showi ng the fourth enbodi nent of a substrate storage contai ner
accordi ng to tfremptesegntoximsdnendnof iS{dls€alidl psrarcd khestiiataVvend
perspective rear-side view showi ng the fourth enbodi mrent of a
substrat e stordgéheontataet wecoich rigp tthret fd epeds éahginvien{rivon, o Widre

viewed fromthe bottom side. [FIG 14] is an illustrative
vi ew show ng &eﬂllvngcrrﬁtﬁfoﬁhﬁﬂ 2GRy @G kd seal FIlgtwEsn ke gontainer body
illustrative view show ng XV portion in FIG 13, [FIG 16]

a partial ill @@@r&b@xﬁ@% @\J«efnﬁam heracdfiesi dethingviengarae ?mm% 5

enbodi mrent of a substrate storage container
to 4, it 1s possiblée to prevent the compressive strength of

the gasket from excessively increasing more than needed and
prevent the door element from being hard to be removed due
to close contact of the gasket to the sealing surface. It
10 is also possible to prevent degradation of the sealing
performance of the gasket due to dimensional errors,
deformation, change inexternal environment andother factors.
[0031] Further, theopeningofthecontainerbody isprojected
sidewards and outwards forminga rimportion, a sealingsurface
15 for thegasket is formedon the inner surface of the rimpertion,
the container body is formed with a reinforcing rib directed
toward the rim porticn, and the opposing portion of the
reinforcing rib to the rim portion of the container body is
reduced inthickness so as to prevent a depression from forming
20 in the sealing surface of the rim portion during molding the
container body, it is hence possible to reduce the difference
between the maximuom and minimum of the flatness of the sealing
surface to less than 0.50 mm, and it is possible to suppress
degradation of sealing performance during storage of

25 substrates and in other occasions.



25according to the present invention. 17 [FIG 17] is a partial
il lustrative view fromthe front side, showing the fifth enbodi nent
of a substrate storage container according to the present invention.
[FIG 18] is an illustrative view fromtipe front side, showi ng 5a

conventional substrate storage container. Description of Reference
Nuneral s [0033] 1contai ner body 2teeth 103bottom rail 4reinforcing
rib (rib) 4A reinforcing rib 4a opposing proxi mal portion (opposing
portion) 6rmount rib 157open front portion (opening)

10

15

20

25

Brief Description of Drawings

[0032]

{[FIG. 1] is an exploded perspective illustrative view
schematically showing an embodiment of a substrate storage
container according to the present invention.

[FIG. 2] is a front illustrative view schematically showing
a gasket in an embodiment of a substrate storage containerx
according to the present invention.

[FIG. 3] isanillustrativeviewschematically showingagasket
in an embodiment of a substrate storage container according
to the present invention.

[FIG. 4] is apartially enlarged sectional view schematically
showing the IV portion in FIG. 3.

[FIG. 5] is a sectional illustrative view schematically
showing the relationship between a container body, a door
element and a gasket in an embodiment of a substrate storage
container according to the present invention.

[FIG. 6] is a sectional illustrative view schematically
showing the gasket when the door element is fitted into the
container body in FIG. 5.

[FIG. 7] is a sectional illustrative view schematically
showing the relationship between a container body, a doox
element and a gasket in the second embodiment of a substrate
storage container according to the present invention.

[FIG. 8] is a perspective illustrative view schematically



8inside flange (opening inner rinm 9inclined flange (opening inner
rim 10 outside flange 1llsealing surface 20lla distant site
12engaging rib (rib) 13 attachnent rib 1l4opening top portion

(openi nQg)

18 through hol e 2520 dgor elenent 22 fitting

portion 22A fitting portion 25 engagi ng pi ece 30gasket

10

15

20

25

showing a gasket of the third embodiment of a substrate storage
container according to the present invention.

[FIG. 9] is a sectional illustrative view cut along a line
IX-I¥ in FIG. 8.

[FIG. 10] is a sectional illustrative view schematically
showing the gasket when the door element is fitted into the
container body in the third embodiment of a substrate storage
container according to the pgesent invention.

[FIG. 11] is an illustrative perspective rear-side view
showing the fourth embodiment of a substrate storage container
according to the present invention.

[FIG. 12] is an illustrative side view showing the fourth
embodiment of a substrate storage container according to the
present invention.

[FIG. 13] is an illustrative perspective rear-side view
showing the fourth embodiment of a substrate storage container
accordingtothepresentinvention,whenviewedframthebottom
side. -

[FIG. 14] is an illustrative view showing a XIV portion in
FIG. 12.

[FIG. 15] is an illustrative view showing a XV portion in
FIG. 13.

[FIG. 16] is a partial illustrative view from the front side,
showing the fourth embodiment of a substrate storage container

according to the present invention.



530a md portion 30b corner portion 31 base 34sealing part 36 contact
portion 1037first group of projections 37A second group of
proj ections 38exposed side projections 39 normal projections Best
Mode for Carrying Qut the Invention 15[0084] Referring next to the
drawi ngs, a preferred enbodi ed node of the present invention will be
described. As shown in FIGS. 1 to 6, a substrate storage container in
the present enbodi nent includes: a container body 1 of a front open
box type for storing substrates; a door elenent 20 renovably fitted
20 into open firaat PﬂLH%Q@pErQﬁalhﬂ%ﬂ%&&%@ﬁ@%rvﬁgﬂY;ém1§ﬂgf§ont.side,
conpressi vely deformabl e endl ess gasket 30 for sealing between these
contai ner bodyhbwahg RO i etiIeBRBbdZAenBRE 4 SuBLRShHEHGeEagutibrithatnea
sealing surface 11 for gasket 30 is formed on the inner periphery of
open front porccerdingf teothai messdmdynzhtwonl.e door el ement 20 is
formed wth a fitting portion 22

[FIG. 18] is an illustrative view from the front side, showing

5 a conventional substrate storage container.

Description of Reference Numerals

[0033]
1 container body
2 teeth
10 3 bottom rail
4 reinforecing rib (rib)

4h reinforcing rib

da opposing proximal portion (opposing portion)

6 mount rib
i5 1 open front portion (opening)
8 inside flange (opening inner rim)
9 inclined flange (opening inner rim)

10 outside flange
11 sealing surface
20 lla distant site
12 engaging rib {(rib)
13 attachment rib
14 opening top portion {(opening)
18 through hole

25 20 door element



19 for gasket 30 and gasket 30 is formed in a frane-1i ke shape nade
of a base 31, a sealing part 34 and a contact portion 36. [0035]
Though not illustrated, the substrate is, for exanple 5a thin
circul ar sem conductor wafer having a diapeter of 300 nm and a
plurality of wafers are vertically arranged in alignnment and stored
i nsi de container body 1. These sem conductor wafers are transported
to a manufacturing factory for sem conductor parts, where the wafers
undergo 10vari ous processes and shaping for nmetal thin-filmformng

and the like suych ag@xihdapbheiogxposure, etching, photolithography
and sputtering so that electronic circuits are fornmed on their

surface. [0036l2xContiai-nely pedyidnand door el ement 20 are formed using
15a predeterm ned nolding naterial, or for exanple, thernoplastic
resin such as 2%l yeakhenatepipekybutyl ene terephthal ate, cycl ool efin
pol ymer, polyether imde, polyether sulfone, polyether ketone, etc.
This thernopl &ti cgaekiett i s blended with fillers and additives, 20

i ncl udi ng conduci ve conponents such as conductive carbon, carbon
nanot ub®s, coridact i€ Piolpeisn netal fibers, conductive high polyners,
etc., antistatic agents, UV absorbers and the |ike, as required.

[ 0037] As show®h nceEGeripotbacni ner body 1 is formed by 25injection

nol di ng using the aforenentioned nol ding nmateri al
31 base

34 sealing part
36 contact portion
10 37 first group of projections
372 second group of projections
38 exposed side projections
39 normal projections
Best Mode for Carrying Out the Invention
15 [0034] Referring next to the drawings, a preferred embodied
mode of the present invention will be described. As shown
in FIGS. 1 to 6, a substrate storage containexr in the present
embodiment includes: a container body 1 of a front open box
type for storing substrates; adoorelement 20 removably fitted
20 into open front portion 7 of this container body 1; and a
compressivelydeformable endless gasket 30 for sealing between
these container body 1 and door element 20, and is constructed
such that a sealing surface 11 for gasket 30 is formed on
the inner periphery of open front portion 7 of container body

25 1 while door element 20 is formed with a fitting portion 22



20 with a predetermined wall thickness so as to obtain a certain
strength, and a plurality of teeth 2 that horizontally support
substrates at their periphery on both sides are arranged vertically
with a predetermined pitch on both intergor sides 5or on the interior
surface of both side walls. [0038] Container body 1 includes:
positioning tools that have V-grooves into which a plurality of
positioning pins proj ected from substrate processing equi pnment (not
shown) , attached to the underside of the bottom part thereof and

arranged in 1Q%prgéﬁé@r§@ryﬁé Bakket Mo hat kQPHERI 1S 23 rhQhe-1ike shape
transportation, integrally foried on both sides in the bottom part

fromfront tomze@r oEr@nbéés\@ Jerizpheryipl Ppen 34 ehld ROELLAOACH ,pdiidion
reinforcing ribs 4 of about 3 ‘mm thick as shown in FIG 1; anJ)

mount rib 6 fars.a detachable robotic flange 5 that is 15held by an
unillustrated transport robot, integrally forned in the center on the
top. [0039] Ad0SBGWN ThowdhCSot i llmsandt6d, apensdivontatpot §) dore:ainple
container body 1 is forned as a rimportion conprised of an inside
flange B of ar ahpnoxinretlelrysémbpendivdpe whtar Vissved a 20 dmegmrf 0 Dr00
that is extended sidewards and outwards from the opening rim of

contai ner body™, 2af BnBlRARHLEY anfe’aF arfatries vextendedyfaomugsd in
(rightwards in_the drawing) and inclined outwards, fromthe distal
end of inside ¥1GRGETS éﬁa ﬁFP?eQxﬁﬂ%kﬁe199@tﬁéP?5hEP§Y hal IThésedoor

el ement 20, and an outside 25£Iange 10 that is gxtended si gewards and
out war ds from%ﬁ%&con uctor warfers "are transporte nmnanufacturing

factory for semiconductor parts, where the wafers undergo
10 varicus processes and shaping for metal thin-film forming
and the like such as oxidation, exposure, etching,
photolithography and sputtering so that electronic circuits
are formed on their surface.
[0036] Container body 1 and door element 20 are formed using
15 a predetermined molding material, or for example,
thermoplastic resin such as polycarbonate, polybutylene
terephthalate, cyclooclefin polymer, polyether imide,
polyether sulfone, polyether ketone, etc. This
thermoplastic resin is blended with fillers and additives,
20 including conducive components such as conductive carbon,
carbon nanotubes, conductive fibers, metal fibers, conductive
high polymers, etc., antistatic agents, UV absorbers and the
like, as required.
[0037] As shown in FIG. 1, container body 1 is formed by

25 injection molding using the aforementioned molding material



21 distal end of this inclined flange 9. [0040] The inner surface of
inside flange 8 fornms a flat sealing surface 11 that opposes the rear
side of door elenent 20. This sealing surface 11 is specified so that
the 5 difference between the maxi mum andz2m ni mum of the flatness is

| ess than 0.50 mm preferably not nore than 0.45 nmor nore
preferably not nore than 0.20 mm when neasured by a reflection type
di spl acenent sensor or a three-dinensional neasuring instrunment. The
reason why the difference between 10 the maxi mum and mi ni num of

flatness is S%ﬁ%fé edehethenk 588 v}aﬁantﬂlé&é% 58 4hab ddensealddiain

performance in long-termpreservation of substrates becones poor if

it exceeds 0.3%Q @8Ryt Bo%ﬁagﬁuwﬂw%@ {dange +9aanboulsitda 15 Ange A0

of open 15front portion 7, at |east outside flange 10 has an engagi ng

rib 12 of abowhndtwmtihi sk £10¢ 1 608 r QRN ton2Botpr 8fa6ki ¥ed Ya fOiedh
on either side thereof, as shown in FIG 1. [0042] A plurality of

rear retainerefk@tichdliyzoitaklyrsigipotiinedg phecls vhshdit aatatribhaiides
rear edge are formed 20vertically with a predeterm ned pitch on both
sides dn the ioat eni bher datesice swatffaad acomcdibnendbodylls. A pair of
attachnent ribs 13 for detachabl e nmanual contro[ handl es are
integral ly fori@8d8dn Genteine lexdetioclsfide: mablisiohlvgival adhaidiye
1. 25[0043] As shown in FIGS. 1, 5 and 6, door elenment 20 is forned
22 V—grooves1ntowhlchagﬂuralltyofp051tlon1ngp1nsprOJected
from substrate processing equipment (not shown), attached
to the underside of the botitom part thereof and arranged in
10 a predetermined pattern; bottom rails 3 for transportation,
integrally formed on both sides in the bottom part from front
to rear from the periphery of open front portion 7, via
reinforcing ribs 4 of about 3 mm thick as shown in FIG. 1;
and a mount rib & for a detachable robotic flange 5 that is
15 held by an unillustrated transport robot, integrally formed
in the center on the top.
[0038] As shown in FIGS5. 1, 5 and 6, open front portion 7
of container body 1 is formed as a rim portion comprised of
an inside flange B of an approximately frame shape when viewed
20 from front, that is extended sidewards and outwards from the
opening rim of container body 1, an inclined flange 9 that
is extended frontward (rightwards in the drawing) and inclined
outwards, from the distal end of inside flange 8 and wiil

contact the peripheral wall of door element 20, and an outside

25 flange 10 that is extended sidewards and outwards from the



by i njectionnol di ngusi ngt he af orementi onednol di ngmaterial into plate
of an approxi mately rectangul ar shape, when viewed fromfront, that
corresponds to the open front portion 7 of container body 1, and has
on its both sides engaging pieces 5 25 pRVotally supported thereby so
as to detachably engage respective engaging ribs 12 of contai ner body
1. This door elenent 20 includes: a plurality of front retainers 21
formed in parallel at both sides on the rear side thereof for

el astically and horizontally supporting substrates at their 10 front
edge; and framgsshapeddf otfttihnds potdioteFihat opposes seal i ng
surface 11 of inside flange 8, projectively forned on the rear side

t her eof circurtioédént i B¢ yiraleongurfaceeniiphas bdle phirdngm .8 Themubherflat
peri pheral sideofthis fitting portion 22 is partially cut out with
respect to theedihgonmriape arthditr eppdoes Che tdwmer béfle-dDdppghelement
direction in FIGS. 5 and 6) of the substrate storage container,

form ng an ant0-f alhispaldoge s2Fipee dasketspocifuplido Ahsdi ithef
opposiqg supporters 24 vertically arranged apart from each other are
proj ectd vel y Pofhggepric hretgesitde roxparn 1d gesimuremtnthe o hitiness
an engagi ng pi,ece 25 that |s_automatically or manually operated is

pi votal 'y sup&&ri@ﬁsb§hﬁ%aﬁssﬁﬁm% §Hﬁﬁ%?ﬁ%éYi§°Bé¥%€%ﬁjFﬁb(555V@m or

ired 24 b e i he f t-to-
i oction of TRESSRET PR E L TET g Eoearndr 20 ERBag Ny plete iest Py 2
[ 25i ' | te- L ' i cha _flexibl | ast i, 3
oi eco 26 1o 1 reaacrnof e s B =R E, RN Bnop oo Ty R Rapda

cutout. The diatal,-en i%kt&ﬁ&%gggaiﬁhgrggg8§ .%ﬁe%ﬂg%gﬁgngggk%%een

engaging rib 12 of contal ner , SO as to fix door elenen

that has fittedetfaPNRk fHneNhi RORhAL W F1a@hesoN AiNRIC1RALN 1o 1d Q43I
As shown in FIGS. 2 to 6, gasket 30 is conprised of abase 31 that is

fitted to fitthag postimn 22 watdade elamBRl BOrrérhdmxd bl 1987)-itgn
part 34 extended fromthis base 31 and a soft contact portion 36 that

is formed in pheseseatiog df) spdist r34eantetGnditpdor prESs-&ofdald owsoh
sealing surface 11 of containerbody 1, and functions to be

def or redandcompr essed by a conpression force ranging from35 to 100
N, ‘preferably 38 to 80 N or nore preferably 40 to 60 N when door

el ement 20 is[PPéléd A iggdantdofitapaet? omdy coftsédat Al arge bty fl open

15 front portion 7, at least outside flange 10 has an engaging
rib 12 of about 3 mm thick for door element 20, projectively
formed on either side thereof, as shown in FIG. 1.
[0042] A plurality of rear retainers for horizontally
supporting the substrates at their rear edge are formed

20 vertically with a predetermined pitch on both sides on the
interior rear side wall of container body 1. A pair of
attachment ribs 13 for detachable manual control handles are
integrally formed on both the exterior side walls of container
body 1.

25 f0043] As shown in FIGS. 1, 5 and 6, door element 20 is formed



15[ 0046] Base 31 is nolded in a frane-like formusing thernoplastic
resin such as pol yet hyl ene, polyester, polyolefin or the like with an
attachnment projection 32 for sealing part 34 fornmed on its inner

peri pheral surface and a plurality of reppforcing ribs 33 arranged
apart with respect 20to the longitudinal direction (circunferenti al
direction) on its outer peripheral surface. [0047] Sealing part 34 is
nol ded of, for exanple a pol yester-based or polyol efin-based

t hernopl astic el astonmer or the like, or a fluorine-based

t her nopl asti ¢ gl gs{QmEr, fds -quﬁ; ‘ af .
presents a pr gglelf rm ned r@f lg%;%ce_ a?%%%%%,ﬁe%grﬁ}eﬁg{?oe#%gqﬂé&}%%/rlaanld
per manent def QrARlh 0N dIBEeL SOPPSESH Q.Y J@@t&%ﬁlé&gsﬁﬁ%&, h@Hn{&ekq
to the inner peripheral surface of base 31 byneans of attachment

proj ection 32 rapeh exbepdethd@pekirBgbyn8owas dheeabbAdr i pe@tidnll . of
and has an anti-falling claw 35 fornmed on its peripheral surface to

engage anti - f aohitagngirooye®y 23 ahdfhisiorgiperboon Lded QA48bingepieces
surface hardness of sealing part 34 is specified to range from®60 to
80 wherb neasuréd pdentail iyngupoo dt & KEEYEbYL Gonaisl ¢ot Hetbehnalb g engage
el asticity of sealing part 34 is specified to range from10 to 70 MPa
when neasur ed respeotiivaget@adii® Ki2631lamf tdeatpénraneedy def ofhas idoor
under conpression of sealing part 34 is specified to be I ess than 45
% when measur eédsgentothiinglodedt 8- kKbRVAliypoggntThet 7 Ea@oh 2MAO MR
bendi ng el asticity of sealing part, )
in parallel at both sides on the rear side thereof for
elastically and horizontally supporting substrates at their
10 front edge; and frame-shaped fitting portion 22 that opposes
sealing surface 11 of inside flange 8, projectively formed
on the rear side thereof circumferentially along the
peripheral portion. Theouterperipheral sideofthisfitting
portion 22 is partially cut out with respect to the
i5 front-to-rear direction (in the left-to-right direction in
FIGS. 5 and 6) of the substrate storage container, forming
an anti-falling groove 23 for gasket 30.
[0044] A pair of opposing supporters 24 vertically arranged
apart from each other are projectively formed on either side
20 part of door element 20 while an engaging piece 25 that is
automatically or manually operated is pivotally supported
by means of a support axis between the above paired supporters
24 so as to be swayable in the front—to-rear direction of

the substrate storage container. Engaging piece 25 is given

25 inanapproximatelyplate-liike forminwhicha flexible elastic



34 is specified within the range of 10 to 70 MPa is that when it is
| ess than 10 MPa sticking and ot her problens are prone to occur
whereas when it exceeds 70 MPa the repul sive force arising when door
element 20 is fitted to open front portiph 20 7 of container body 1
becomes greater resulting in increase in equipnment |oad. The reason
why the permanent deformation under conpression is specified to be

|l ess than 45 %is that if it exceeds 45 % the amount of defo wation
of gasket 30 becones so great that sealing perfornmance will degrade

under 25t he repealetlsuserorded IDORA] c&AUAGY PO RN a36apSrshanadiin

a tapered clawlike formwhen the distal part of sealing part 34 is
bent in the div-ethbes apphoxi mehel yiperpend 6l st @1446i diyieck 98 i6f
extension. The width W(see FIG 4) fromthe proximl end 5 of

seal i ng part ¥dkaetiheodtst adneigliof wigntlachfpebhtanndd bedgpecidd ed
to range fromb5 to 10 mmor preferably to be 6mm The reason why the
width Wis spec Eiedldo edagent rahntbatondd fimtiesl thatparf front pdmsion
than 5 mm the anmount of flexion is too small to formuniform

seal i ng@ I n contofasentadngf bedexkeeds 10 nm the anount of
deformation at the time of nolding becones so |arge that the sealing
part tends to [S0i4ERk A edivierp - thé&prebi sIaskRY 36 éAceomprised of
pressure between the _interior_and exterjior of container body 1.

[ 0051] The reaéoha%?ltWEéﬁpﬁ% Eopfrlgéé‘-tﬂgep%EJe%"Sé?)PflS‘OPS element
d f k f t 10

Co P hat e 0 Pae e ke 5 %\faﬁp%%'at'eﬁa s%&%%ﬁgé %%é’rﬂ‘g e

cannot be obta e

d erea % it _.exce he I
the equi pnent “Wted Foor C@P%rr% PIFHL P t?}é %%Ié " b%r%aglﬁnﬁ
of confqiner hady § heeonRs @ngr? Eg9§§LFrng1EH1%e%99K§ sﬂ‘%fé‘cé*i‘ir

element 20 is pushe in and® |tte |nto open nt portio

cont ai ner bo@bf%cﬁiﬁ%@&%ﬁid&% P %@?ugét%ng%rbeeée%’&med%qlé@ﬁ%ssed

engaged with engaging rib open front portion 7, contact
portion 36 of b@aﬁhﬁﬁmp%geﬂhm&bétﬁhﬁﬁﬁff%m §§ttd’\ﬂlhb 8eabdd¥rably

surface 11 of
38 to 80 N or more preferably 40 to 60 N when door element
20 is fitted to open front portion 7 of container body 1.
15 [0046] Base 31 is molded in a frame-like form using
thermoplastic resin such as polyethylene, polyester,
polyolefin or the like with an attachment projection 32 for
sealing part 34 formed on its inner peripheral surface and
aplurality of reinforcing ribs 33 arranged apart with respect
20 to the longitudinal direction (circumferential direction)
on its outer peripheral surface.
[0047] BSealing part 34 is molded of, for example a
polyester-based or polyolefin-based thermoplastic elastomer

or the like, or a fluorine-based thermoplastic elastomer,

25 fluororubber or the like, so that it presents a predetermined



26 container body 1 so as to bend sealing part 34 (see FIG 5) ,
whereby the defornmed sealing part 34 seals between open front portion
7 of container body 1 and door elenent 20, whereby it is possible to
suppress and prevent air and others fronphentering container body 1
fromw thout and contam nating the substrates therein (see FIG 6) .
[0053] In this case, when the length of sealing part 34 when contact
portion 36 of gasket 30 begins to contact sealing surface 11 of
container body 1 is denoted as Li (see FIG 10 5) and the |ength of

sealing part 34, w%%e f %aggsp%&@%g?%ﬁs&%%gé r%gi g%rQH g’r?f | exed

pr ess-contact wt sea surface cont al

I's denoted as de%o@:ﬁ%%lghehnéér cpk s A, ff@l‘i@@@aﬁ%{d’\%%&tt B@S«Ehi—ﬂed
and L2 is defined as the flexed | ength FL of sealing part 34 wh

gasket 30 15ﬂ%%ﬂéﬁﬂﬁ&ﬂ@%%&ﬁﬁ&%é&§ﬁ$f$&é®f%a@@@1@@@@éﬂ§@@ﬂ£té@hmé&@
ratio (WFL) of wwdth W(mm fromthe proximl end of sealing part 34

to the distal peideelticamaghd.daidnden S8pdwindey tbaxed dnghnky fHibrfaad
of sealing part 34 when gasket 30 seals between contai ner body 1 and

door el®nent 2Q,psedérabby 4rati-sfafiltimignclhe Iafgene20of nam debiploeryl
nore preferably within the range from1.7 to 4. [0054] This is
because, that susfecet be gratage WL FLY¥abling dideodwet 83fdexed tiepgbdridon
is less than 1.51 the conpression strength of gasket 30 becones
greater or gas$iet 30 closely sticks to 25sealing surface 11 so that
it becomes difficult to remove 27 door el enment 20 from container |
body 1. Converl@843] wHew strdacst hardngT L piotea Mhparto3 4 HexeresEhrd
FL exceeds 4, sealing perfornance degrades due to dinensional_errors
and defornatléﬁ’r%%ﬁﬁééoWﬁ5 x?%ﬁﬁaﬂ“ﬁﬂvmﬁﬁﬁﬂﬁﬁ@C&Hé°6@ﬁ€?*¥bﬁ¥%r§63gi
[ 0055]. [ n acco C th the ove, confi urat nc asket

conf g ed 5o iﬂrﬁe BT BEVE LAY o ST bRy aapoectfied
properties, varl a%rpqgsfrc?rlng() 7 AP w&ego ta%u.%: %%gor%p% r1:bo JIS-K7203

di nensi onal ns—an forna ion éeven i nen5|on vari ati ons
due to lack of nl(ﬁnk:flgrzgéfﬁ(arpén%elformatlon under compression of sealing

part 34 is specified to be less than 45 % when measured
conforming to JIS-K6301.

15 [0049] The reason why the bending elasticity of sealing part
34 is specified within the range of 10 to 70 MPa is that when
it is less than 10 MPa sticking and other problems are prone
to occur whereas when it exceeds 70 MPa the repulsive force
arising when door element 20 is fitted to open front portion

20 7 of container body 1 becomes greater resulting in increase
in equipment load. The reason why the permanent deformation
under compression i1s specified to be less than 45 % is that
if it exceeds 45 %, the amount of deformation of gasket 30
becomes so great that sealing performance will degrade under

25 the repeated use.



10 thickness of container body 1 and di mensional variations entailed
wi th degradation of the shape stability of gasket 30 buil dup.
Accordingly, it is possible to tightly seal the full circunference
bet ween cont ai ner body 1 and door el enment520, hence it is possible to
effectively suppress and prevent 15air and others from penetrating
into container body 1 fromw thout and contam nating the substrates
therein. [0056] Wien door elenment 20 is fitted to open front portion
7 of container body 1 in which the full nunber of substrates has been
stored in alidgowent, ddherectopentsohh®s dasehwped 2@t Bepsead ralawpalilke
of door elenment 20 swells outwards (frontward) due to repul sive force
of front retaifioenm Rien Buen distiii sacase setlisgposst He ikobgievient:he
the lowering of sealing perfornmance. Further, when the external

envi ronnent, eigectienpapptexnam/opehpenditylaof Lo httsubistecatien of
storage 25container, has changed, it is possible to facilitate gasket
28 30 to fol | Gwtaersphat e ofidgbnalses By 41 Amdmdooe miemasl 20d
hence prevent the |owering of sealing performance. [0057] Further,
since base 319f SgastkRd BOrh S4rbPrdele udishpk Fahe| a8REect axdintioncRo
as polyester,,polgolefin, 5 polycarbonate or the like, it is

possi bl e to expefPeRafkedl §° i it dH rehSi dRalMaeE WiERSLr A Ye SPePe
i | t f ket 3 . ‘nmed to |

o dness. by LY paFoEpRRSEatn COF BHTSbIGEF R Shep s frem
| ast he | i t i.ng .per.f b ked|

castoner " che ! hevg! e s 19 eronmaicg, ganche mpkedy
present inventhani Th S «canthgyf atd ap fngh HEes, §%é¥1ﬁ§?‘“§§égﬁﬂ¥a§t9f

a top open box type for storing substrates; a door elé€nen

removaly y fittediindganed fORmPOEhs Ofndhth©Ofo Rt ocRBE bR et RODY tlne
and a conpressively deformabl e endl ess gasket 30 for 15 sealing

bet ween cont aisfieko DOty beitthedoet @bﬁ@@@ha’&&tf@n@ebiiﬁﬁrﬁéfﬁmﬁe@ﬂissH%h
that a sealing surface 11 for gasket 30 is fornmed on the inner

peri phery of epefktepcposivealy Wheaf tterkatses bBodyedendd |#h O@ssure
element 20 is forned with a fitting portion 22 for gasket 30 and
gasket 30 i s betwednotha baserior and exterior of container body 1.
[0051] The reason why the compressive pressure necessary
15 to compress and deform gasket 30 is specified to range from
35 to 100 N is that if it is less than 35 N sufficient enough
sealing performance cannot be obtained, whereas if it exceeds
100 N the load acting on the equipment when door element 20
is fitted to open front portion 7 of container body 1 becomes
20 greater.
{0052] In the above, when door element 20 is pushed in and
fittedintoopen frontportion7of containerbodylandengaging
pieces 25 of door element 20 become engaged with engaging

ribs 12 of open front portion 7, contact portion 36 of gasket

25 30 comes into press-contact with sealing surface 11 of



20 31, a sealing part 34 and a contact portion 36. Qther conmponents
are the sanme as those in the above enbodi nent , so that description
is omtted. [0059] Also in the present enbodi nent, the sane
operation and effect as that of the aboveéenbodi ment can be expect ed,
25and it is obvious that gasket 30 can be w dely used regardl ess 29
of the types and positions of placenent of substrates and substrate
storage containers. [0060] Next, FIGS. 1, 8 to 10 show the third
enbodi ment of the present invention. In this case, a fitting portion

22A 50f door elemeRheZOoddy flOEAELE $@ BEnE V1A PadBPIOXIsERE BIY. 5),
U-shaped section. Gasket 30 is fornmed in a franme shape; sealing .part
34 is fornmed sbeasbiimderdihédsenll ihangiits3hetamienbatweenbeen front
portions 30a of two opposing sides anong four sides and at corner
portion 30b, @opritscoex?enfedrsmiaerlbotiy bealdniyerr aflement el porhe sy
30a than at corner portion 30b while sealing part 34 is placed so
that the cent et perpoontbBOd araprpyssei eneédzvarie adreandwhehers Harom
fl atness of sealing surface 11 beconmes nmaxi mum and m ni mumor in

di st antS si t es ehfetdag FGaipepbodedl frgnstitheerd and Ceataaiaafbsg the
di stant 15 from engaging ribs, 12 and engagi ng pi eces 25 of door

el enent 20, ofYWstERReps RB?H%lntFﬁ?%éWFg %ﬁortions are posi ti oned on

LQ?;?gﬁ' Z”gfﬁbﬁgéﬁniﬂna th 25T ﬁﬁéﬁﬁf#) bpanEgo et 3¢ o

i 31 20.

'fsliict f’%lﬂe ‘o F%OP BELAPPR bﬂ;?.v%? o bRt 70 Er%td&%#aoﬁ?’t%fr"%ﬁ%ﬁ? %héqu
h .

bor t1 on of  badutsatekios e rriatidh B TR shASsRELRE L LG R

obl 1 augd y t ovafhd 138ath00) SHE{ RS leaid o0 HaaE! SROLKERNCSR 220 NG A
ppr oxi mat el Yy sem circul ar ection t
36 of gasket 30 is put in press—contact with sealing surface
11 of container body 1 and flexed is denoted as L2 (see FIG.
5), and the difference between these L1 and 12 is defined
as the flexed length FL of sealing part 34 when gasket 30
15 seals between container body 1 and door element 20, the ratio
(W/FL) of width W(mm) from the prozximal end of sealing part
34 to the distal end of contact porticn 36 to the flexed length
FL(mm) of sealingpart 34 whengasket 30 sealsbetweencontainer
body 1 and door element 20 preferably falls within the range
20 from 1.5 to 4, more preferably within the range from 1.7 to
4.
[0054] This is because, that, when the ratio (W/FL) of width
Wto flexed length FL is less than 1.5, the compression strength

of gasket 30 becomes greater or gasket 30 closely sticks to

25 sealing surface 11 so that it becomes difficult to remove



30 at the distal end of this sealing part 34 and put in press-contact
with sealing surface 11, a first group of projections 37 that project
fromone peripheral side of base 31 that opposes the inner surface of
fitting portion 22A and is in press- 5 zpntact with the inner
surface of fitting portion 22A and a second group of projections 37A
that project fromthe other peripheral side of base 31 that opposes
the opposite inner surface of fitting portion 22A opposite to the

i nner surface of fitting portion 22A and is in press-contact with the

opposi te 10i npghrSadaGa: 00 fidd LRAtROALE MHR2A. [QRRZ]-399), | RgePRhE
341s integrally fornmed to the peripheral exposed portion of base 31

in an approxi rateby(W/mNeoshapen mnd %4l By PRF éddded ORIV ng
about 1 to 1.5 mmat center portions 30a on two sides than in the

ot her portionpegfoensnes dedbapos tihens B3lenstibnkNies reasandskRaldrmeGtpamnt
34 may be fornmed to be | onger continuously and gradually from corner
portions 30b ehahbe imoestaleaml cwariddriventcenhdr opbeti binst@a, form ng
an approximately sem -elliptic shape so that the outer side of
central5 porti dA0306a i laoryesienge wayhbeh¢ ozlnek sortfigturaz@onhesince
outside of center portion 30a is forned in an approxi mately

seni-el |ipticoghspe HsishmfignrEGe 8s (Obe3E Fie sbodadrwddawration
groups of projections 37 and 37A include tapered, exposed side

proj ecti ons 38°HoBRYBHCR] OREPRY TS redfod6dPREFLPOR BT tFRS Kt iFPhdeal

surface of base. 3 5and t ed normal projections | ocated near the
interior 31 suit%b%y'Jksoripggmensiona vgrggtgons and deformation even

if dimensiocnal variations due to lack of uniformity of wall
10 thickness of container body 1 and dimensional variations
entailed with degradation of the shape stability of gasket
30 build up. Accordingly, it is possible to tightly seal the
full circumference between container body 1 and door element
20, hence it is possible to effectively suppress and prevent
15 alr and others from penetrating into container body 1 from
without and contaminating the substrates therein.
[0056] When door element 20 is fitted to open front portion
7 of container body 1 in which the full number of substrates
has been stored in alignment, there occurs the case where
20 the central part of door element 20 swells outwards {frontward)
due to repulsive force of front retainer 21. Even in this
case, it is possible to prevent the lowering of sealing
performance. Further, when the external environment, e.g.,
temperature and/or humidity, of the substrate storage

25 container, has changed, it is possible to facilitate gasket



bottom of the peripheral surface of base 31, closer to the interior
bottom of fitting portion 22A than exposed side projection 38 is.
These projections are fornmedto be gradually shorter fromthe exposed
portion of the peripheral surface 5 of base 31 toward the

i nteriorbottonoftheperipheral surface. The proxi mal portions of
exposed side proj ections 38 are forned at approximtely opposing
positions across base 31 and exposed side projections 38 are forned

t hi cker than normal projections 39. 10[ 0064] Exposed side projections

38 in first ang s£¢eNd oG QRS- iR0b £ @rtAN$e3 o 13 ’BB il ahedly
formed fromthe interior bottom side of the peripheral surface of

base 31 towar ¢othaesaxpogedveer ti ivdhiepeyd pRanahgspet asemames mal
projections 39 in first and second groups of projections 37 15 and

37A are al so quowgedl yriorhed fsiaret besée BlEbifogabRét B0 SisdRcbiled hesing
peri pheral surface of base 31 toward the exposed portion of the

peri pheral surhaeacfihsticonpohendsciaras tpud veaeraspbhpseefint he
above enbodi nent, so that description is omtted. 20[0065] Also in
the présent emplddicaehtnatherrsabe Lger.atiors avdsébflecto agpehbtnafkadley
above enbodi ment can be expected. Further, since center portions 30a
of sealing parnp3ovedehigans iogpd Eilracy -| odaredven shacsEghiligy rart
surface 11 at top and bottom centers of open front portion 7 of .
cont ai ner body419f ZBEKEth3Bt%7eT PRofeITedite FataredodirHesSahY Y5id
engaging 32 pieces 25, it is possihle to position these portjons in
the areas wheP@LYRETEEaPRARL M r?%%%@é&ﬁ&tﬁmﬁa&}é% astomer
curvature of door, elepment 20 or. the like. As a result, /it .is.possible
o apor opr | at S Db EROERE T 3 RER G PR e RS
Accordjngly, it Ai-$,0byi ous at, the ssal | FQLn nad
greatgvpand tﬁ§95§]sﬁ%%§$aF%Eé?6¥§b€ con é?%@?eﬁ%§?ﬁ§é6%§gq§§§?|ng%“

per formance arguadcthe. whal &, ebreyal eLense 9fo19RR8 £ W dikkiOBody of

cont ai ner body 1 can provi
of a top open box type for storing substrates; a door element

20 removably fitted into open top portion 14 of this container
body 1; and a compressively deformable endless gasket 30 for
15 sealing between contalner body 1 and door element 20, and
is consiructed such that a sealing surface 11 for gasket 30
is formed on the inner periphery of open top portion 14 of
container bedy 1L while door element 20 is formed with a fitting
portion 22 for gasket 30 and gasket 30 is formed of a base
20 31, a sealing part 34 and a contact portion 36. Other
components are the same as those in the above embodiment , so
that description is omitted.
[0058] Also in the present embodiment, the same operation
and effect as that of the above embodiment can be expected,

25 and it is obvious that gasket 30 can be widely used regardless



10[ 0066] Next, FIGS. 11 to 17 show the fourth enbodi ment of the
present invention. In this case, open front portion 7 of transparent
container body 1, or the inner surface of inside flange 8 of the rim
portion that is extended outwards, is fopged with a flat sealing
surface 11 for a gasket while a 15 plurality of reinforcing ribs 4
and 4A that inpart rigidity are fornmed toward the rimportion and the
t hi ckness of opposing proximl portion 4a of each reinforcing rib 4
or 4Ato the rimportion of container body 1 is substantially reduced
SO as to supprgssnhaeabhey audifescs dilor M@ 1EENRAEL beNsik SR ates and
20r ecedi ng when container body 1 is injection-nolded. [0067]

Asshowni nFl GS.subktir@té3stare@dt @bmieripds 1 basically has the sane
configuration as the above enbodi nent, but a plurality of positioning

tools 15 arran@edoiln Mept edacs.nipedl patbesnoantharhergagnbodimett L
for fixture to substrate 25processing equi pnent are attached to the
bott om sur f acehat pr88ettel hartdanwhi e tdn.sobbequed fienithgr pdrtide 222
manual control handle 17 is attached in a renovable nmanner by a
pluraliiy of atft dohnemtemdrys 2031enfatmed siosadetandldveoanedpprerxigiaiely
The open front portion 7 of this container body 1 has a plurality 5
of indent ati oNsshepaedsaphien{ r &as&ach 36t her fonred sin hdirgne isplaeey
so that a door elenent 20 having a pair of door |atch nmechanisns is
removabl y fitt&@1iRer BRRE 3§ 0bB8jouRRSt A et REVRnebf hoFResl engdis
of door | atch nechanisps that can he oprate fron1mﬁthout,,%é£anged
a 10 di stanc®APEPt At TP ESpEA T8 Phe R SR riHC APPEELRENS I ERR WSS

| at ch hani i t f i t hout that its. i t
i the di ot al ToHasSSPER rATT &t S erSar F A L hd EnGRLRUToE 3P B
i ndentagt i f t i . . .
of contd ner bods! R SOFEReth CiSRoP SECORREING (408 &F CTEIGRFORHLon
door el ement 2Qy, FUNtNELs1 85 3ROWRA I Ehgceéjso @ndt enk cfe%}:]t%'rr}?d’rt%:]ons

for horizontally supporting Substrates on the front periphery in a
resilient mannegh ise abkachedelint BRe GARIA wRErd RO £ L R Sl 0 8fs 0B g

el enent 20. [0069] A plurality of reinforcing ribs 4 and 4A are
formed surface 11 becomes maximum and minimum or in distant sites
lla (see FIG. 1) of sealing surface 11 that are most distant
15 from engaging ribs 12 and engaging pieces 25 of door element
20, or in other words, the center portions are positioned
on the sealing surface 11 at top and bottom centers of open
front portion 7 of container body 1.
[0C061] As shown in FIG. 8, gasket 320 is formed of a base 31
20 having an approximately rectangular section, to be fitted
into fitting portion 22A of door element 20, a flexible sealing
part 34 that is formed arcund the peripheral exposed portion
of base 31, exposed from fitting portion 22A and extends

ocbliquely toward sealing surface 11, a contact portion 36

25 having an approximately semicircular section that is formed



20 including, for exanple, a plurality of reinforcing ribs 4
projectively forned on both sides at the bottom of container body 1
to support bottomrails 3 for transportation and a plurality of
reinforcing ribs 4A extended in the fronggto-rear direction of
container body 1 in parallel to each other on 25the bottom surface at
the bottom of container body 1 with 34 engaging tool 16 held at the
center of the bottom surface therebetween. As shown in FIGS. 11 to
16, each reinforcing rib 9 is forned of, for exanple an el ongate

pl ate piece exte dqj f t =r ol {.O al ly
TR o T O S o A e N s

while this oppesicRgcRioH BBL1 PRI Fa%R 15, hotnad HEemb idtepf&fdctQns
the rimportion of container body 1. A through holé 18 for reduction

in thickness i3y Erﬁﬂ@gojé@mkbﬁo%%ﬂi%nwba ARROSE B 8BVUHR opposes
portion 4a. Perforation of this throug 10 hol e 18 reduces the

t hi ckness of qpROoshAgrpeaxfaB: EOrtian A peetpahed2hoahiei €abe pheye-
no through hole 18 is formed. [0070] As shown in FIG 13, each

rei nforxi ng riderndAcitswi.onnede of niaanr. edworfgatee ol &tietpngcpotapen iR and
toward the front and rear ends. The front end is forned to be

opposi ng pr oxiamadcpot gironp db pdajeahdonsils fZoppas ipaypcoxt yah tperdtimr
4a is not joined fromthe rear to the rimportion of container body
1. This di scomerdpheyaledidesd hasehBékhbas wfPaRgsodiegopPoRi halinner
portion 4a conpared to the case where it is continuously jointed to
the rinporti ofurfReeo?hdr tEdRPoPRRT O PP PRPOTEE &8 Mo deness Y Eadfe
above enbodi nent, so that description i,s omtted. %0071 Al so, in the

present enbodiofentt t FP SHme 2R 7 LBRF SSErEONTAS T tie epresite

b di t b ted.. Further,. f ti f th h
hol'e 18 i n oppoSithig “HF6RF b pot t 101 &0701 Badirei nf or cing 1ib 4 can
8%in op . PO acifei nforcing rib 4
P om bei g 38 e et 19T BIHERhT 2 1E P port Forney St bt btbng)

LoD other wopgschSofEas, Sidlea0l Seali g sl ase A and ean edice

the thickness of opposing proxinm ortion 4d hence nakée the area

practical |y unjf0f M ddyrddd skpess11P 11hg3a0F MRIRET 25 155UhE a0l Blter
areas. Accordingly, it is possible to éffectively exclude the risk of

formation of asdepLASSI@NohRWweal 88 t9uhf atehdlottfe0pehtis0NELPOS AN
7 during injection nolding due to generation of sink marks in open

front p@rtionpbraficeentsabnerrrbaty sl cabeghsaold iy res rac Ganpagi vd #éired
i ncrease in thickness,
to be longer continuously and gradually from corner portions
30b of the two sides toward the center portions 30a, forming
an approximately semi-elliptic shape so that the outer side
of central portion 30a is longest or may be formed so that
20 the outside of center portion 30a is formed in an approximately
semi-elliptic shape as shown in FIG. 8.
[0063] First and second groups cf projections 37 and 37A
include tapered, exposed side projections 38 located close

to the exposed portion of the peripheral surface of base 31

25 and tapered normal projections located near the interior



10 hence it is possible to markedly inprove sealing perfornmance.
[0072] Further, since opposing proximal portion 4a of each
reinforcing rib 4A is shortened and configured in a discontinuous
manner, it is possible to prevent opposi®§ proximal portion 4a of
reinforcing rib 4A frombeing directly 15 jointed to the rim portion
of container body 1, in other words, the rear side of sealing surface
11, reduce the thickness of opposing proxinmal portion 4a and make the
area practically uniformin thickness. Accordingly, it is possible to
effectively etxcittda thethe gerdfpHegraiatiohaoé @&f depreessi onl@fetr n-o the
sealing surface 11 of open front portion 7 during injection nolding
due to gener atinggeréprsbaktomr&s fittopen tomdionpdRhi bhail efpooed o ik
body 1 which woul d be acconpanied with increase in thickness, hence
it is possibl @regepaiRedCyL S -npTboac peal ¢rlipey poe fanved tedjeon#3jually
Further, perforation of through hole 18 in opposing 36 proxi nal
portion 4a of SBREReFefRPBrithEerrsed ReEbl @R Anddehrerenerah Jurddce

e g P PRl Bl S 2 e
tilati dyri dr.yi S 1t i ible to, t

oot S TSR bl 1 SRR oLy B8 sy

0074] Here, i i , Rel B | Lti_oni

L0074 ST 8 e A0S SOOI A L UL 0 o

bot t om of coni3iyn ro%%gﬁi% SQHiéf@fo}QeﬁﬁhggkgﬁQhaﬁhﬁﬂ&glwmbf§%tions

limted to this. For “"exanpl e,
pl at e- 1 i kebot tzonpl at emaybedet achabl ynount edt ot hebot t om of cont ai ner
body 1, together with a plurality of positioning tools, or a

pluralidy of positionisiedeads sdeByohectid@shbed i Oi Bsdhohl eBphale dupsa
predeterm ned pattern of arrangenent. 15 Alternatively, an identifier
for providi ng offlrerdjrfoar mati Ihaod 37hea deype-antd Wnishesd 6fom thstimi-es or
may be provided for the bottomplate, in an openable nmanner or in a
renovabl e mankettioh(didd dauchheperithdredssupdateoft theschdltomwpidtiee
is formed in a structure having an approxi mately L-shaped section so
20 that the uprpPghedpperelion of rigagrdphasalosvppese- t Moradksi de
wal | of container body 1 and a RE tag for a RFID system or_ a barcode
may be attach@d°i6Cthentptd ¢ht fpreeanst seRPRAHHtAWH PraPeo] €t her
body 1 may be giv in a box-like form_a battomed cylijndrical form
or Thalike. PUPtAGR, A5 TERy G VS WiPFPSRof *RRnHRF , 1T GOt ton
surface of In%kh@%%f%h%nggrfgheral surface of base 31 toward the exposed

portion of the peripheral surface.' Other components are the
same as those in the above embodiment, éo that description
is omitted.

20 [0065] Also in the present embodiment, the same operation
and effect as that of the above embodiment can be expected.
Further, since center portions 30a of sealing part 34 where
is extended are located on the sealing surface 11 at top and
bottom centers of open front portion 7 of container body 1,

25 or in other words, are located most distant from engaging



37 maybe fornmed to be flat sealing surface 11, instead of inside
flange 8. Also, the fitting portion 22 arranged circunferentially

al ong the periphery of the rear side of door elenent 20 nmay be forned
in a configuration having an 5approxi mat82y C-shaped, approxi mately
L- shaped or approxi mately V-shaped section. [0076] It is also
possible to shorten sealing part 34 in the portions where it contacts
the areas in which the flatness of sealing surface 11 is raised.
Further, first and second 10groups of projections 37 and 37A may be
formed of a plueakktysofinasnpbspiv] €aid posidonhildsaperioheciedhe
fromthe peripheral surface sides of base 31 to cone into
press-cont act aireaksdehérét tig pealimn AAorkanckebecbinesghowgposiuyg to
proxi mal portion 4a of reinforcing rib 4 may be joined from 15

behi nd to the curveporei ofi aforx giteaiemér 2Body dhehidlst. f Benangesbliought
hole 18, it is also possible to reduce the thickness of opposing
proxi mal portiisrpdssidile &P Hfrmmeprg ateb vy o engahe feddclagk chesealing
t hi ckness of joined opposing proximal portion 4a to as thin as or .

t hi nnerd t han PRI Lermppeeer ABIGPTHAP IR A0t heopy bxPfrahapsheisepl forming
Exanples [0077] Next, the exanples of substrate storage containers
accordi ng to fREIpPeSaAt OF MRTR | DR QHQ-&@é&r?bé&bﬁgfﬁt%oﬁEﬁﬁ%ﬁ?ve

exanpl es. ZSEé%g@ggnér having good sealing performance around the whole

circumference of open front portion 7 of container body 1
can be provided.

10 {00661 Next, FIGS. 11 to 17 show the fourth embodiment of
the present invention. In this case, open front portion 7
of transparent container body 1, or the inner surface of inside
flange 8 of the rim portion that is extended ocutwards, is
formed with a flat sealing surface 11 for a gasket while a

15 plurality of reinforcing ribs 4 and 4A that impart rigidity
are formed toward the rimporticn and the thickness of opposing
proximal portion 4a of each reinforcing rib 4 or 4A to the
rim portion of container body 1 is substantially reduced so
as to suppress sealing surface 11 of the rim portion from

20 receding when container body 1 is injection-molded.

[0067] AsshowninFIGS. 11to 13, acontainerbodylbasically
has the same configuration as the above embodiment, but a
plurality of pesitioning tools 15 arranged in a predetermined
pattern and an engaging tool 16 for fixture to substrate

25 processing egquipment are attached to the bottom surface at



38 A substrate storage container according to the first

enbodi nent was sealed at -0.3 Pa relative to the external air
pressure, and the sealing performance of this substrate storage
container was tested. The result is shows3in Table 5 1. Attest, the
difference in flatness in the sealing surface of the container body
and the conpressive force needed to conpress and deformthe gasket
were determ ned. [0078] The difference (mm in flatness was

determ ned based on the difference between the maxi rum and t he

m ni mum when 4@ bbt¥&s wieAskedoBl 06ge1N® R irba~Ch ke Uh Rl LN edndfrol
the sealing surface. The conpressive force (N) required to conpress
and def or nt he hgagket Wasiwe asitiaethwlde fint & er shaorakdlee manhewalsy o @SSt 1dng
fitted into the open front portion of the container body w thout any
substrat e stopédatheckrent 15{I007F cthéhgaskesideé vhkl substitEtesr side.
storage container was forned by nolding a franme-1ike base of

pol ycar bonat e Thndpen! HHang postedn hgffdds drtiaigenbalnbhbgiami whklisy
MPa of pol yester-based thernoplastic elastomer with the base so that
it has £ sect P&nandebhd | oAt fomesh W btn fEPE, each Thighent9rp 1% inner
(WFL) of width Wnm fromthe proximal end of the sealing part_ to
the distal en®esfPRREYcHPtERAT FordA%h &l6™ENExel Pavytdh FIRTH o dore

SoalTno part yhen, e gaskel, seal s belusen Slig gopiaigef body and the
Ihouh (1S vaplRr! SoLLY LGB St B AL 4B AUS GUFLL ol
o st 2okoRAR Al By {L oSS A Bt Rembize dnchaen,
adapt%ﬂ)to bed&stance apart with respect to the lateral direction. Each
door latch mechanism is operated from without so that its
engaging parts at the distal ends are retractably inserted
into and engaged with the indentations of open front portion
7Jof containerbodylthroughthethroughholesontheperipheral
15 wall of door element 20. Further, as shown in FIG. 11, a front
retainer 21 for horizentally supporting substrates con the
front periphery inaresilient manner is attached in the center
on the rear side of door element 20.
[0069] A plurality of reinforcing ribs 4 and 4A are formed
20 including, for example, a plurality of reinforcing ribs 4
projectively formed on both sides at the bottom of container
body 1 to support bottom rails 3 for transportation and a
pluralityof reinforcing ribs 4A extended in the front-to~rear
direction of container bedy 1 in parallel to each other on

25 the bottom surface at the bottom of container body 1 with



[ 0081] Example 3 The substrate storage container of the third
enbodi nent was nol ded under the condition in which the tenperature of
10 the die for nolding when it was nol ded was rai sed 5 deg. 0 higher
than the normal condition (70 deg.0 to 884deg.C) so that sink would
be prone to occur. The contai ner was sealed at a pressure of -0.3 Pa
relative to the external air pressure, and the sealing performance of
this substrate storage 15container was tested. The result is shown in
Tabl e 1. The gasket of the substrate storage contai ner was

formed so as tQ4hHaYRGAL88¢Et 1OMSIOWL itheldent8rUsENghpobyesder sihasast
t her nopl astic el"astofrer having an elasticity of 16 MPa for the base,

first and secondrgheupscAfl PLkB6WhONS FIEk.t he seadld,ngaz2Apseinfd AN
The length of the sealing part in the center portions of the two

opposi ng si desief4 t heogaskels, Was aralsp pf eakdbnbyté plentlhare dehex t eamiych
of the sealing part at the corner portion. Further, the ratio (WFL)
of width Wfrdm the frrexi-tel-read 25oéctihen sdakibngapaet halvt Rewililstidls
end of the contact portion 40 to flexed length FL of the sealin

part when t he fgasiteendefibsméet wedre tdrpasdmdaipreripsdyprantiemetalotrile
el ement was adapted to be 1.5. The ot her conponents were the same as
t hose in exanpihdslopppedsg] PEaM e Rprtion 4a 1s joined from the rear

to the rim portion of container body 1. A through hole 18
for reduction in thickness is formed from the side in this
opposing proximal portion 4a. Perforation of this through
10 hole 18 reduces the thickness of opposing proximal porticn
4a compared to the case where no through hole 18 is formed.
[0070] As shown in FIG. 13, each reinforcing rib 4A is formed
of an elongate plate piece tapering toward the front and reax
ends. The front end is formed to be opposing proximal portion
15 4a, and this opposing proximal portion 4a is not joined from
the rear to the rim portion of container body 1. This
discontinuity reduces the thickness of opposing proximal
portion 4acomparedtothecasewhereitiscontinuously jointed
to the rimportion. The othexr components are the same as those
20 in the above embodiment, so that description is omitted.
[0071] Alse, in the present embodiment, the same operation
and effect as that of the above embodiment can be expected.
Further, perforation of through hole 18 in opposing proximal
portion 4a of each reinforcing rib 4 can prevent opposing

25 proximal portion 4a of thick reinforcing rib 4 from being



Though this was basically the sane as exanple 3, the ratio (WFLO of
width Wfromthe proximal end of the sealing part to the distal end
of the contact portion to flexed length 10 FL of the sealing part
when t he gasket seals between the contai#er body and the door el enent
was adapted to be 4. [0084] Exanple 5 A container body having a rim
portion with through holes 15 for reducing thickness, perforated at
the intersections where reinforcing ribs are joined to this rim
portion as shown in the fourth enbodi nent, was used. As a gasket, the
type forned ofdipekyéstpoidiaskdot hbe noipd astritdoal astamerinkavbodyd, in
section shown in FIG 9 was fitted to the door el enent and used. The
20l engt h of t lkéhecatdmis,pelie rofbrttides gfaskal ingsumidee i 4t maalmeaigce
t he whol e circunference. [0085] Exanple 6 O the
cont ai ner bodités ihicknesoaftIpPramiod Araringl Ppydipbota Wenck malee the
t hi ckness of the reinforcing rib that is joined 41 to the rim
portion of thére€snkParfetcCHddy Wrd fhngeln WBUCHPES PhithifepalpdPRRNfE as

roxi mal] portion was used. As the sket, the type from exanple 5 was
Esed. 5 P the other areas. Accor%%ngly, it ?_s ggssible to effectively

exclude the riskof formationof adepressioninsealingsurface
11 of open front portion 7 during injection molding due to
generation of sink marks in open front portion 7 of container
body 1 which would be accompanied with increase in thickness,

10 hence it is possible tomarkedly improve sealing performance.
[(0072] Further, since opposing proximal portion 4a of each
reinforcing rib 4A is shortened and configured in a
discontinucus manner, it is possible to prevent opposing
proximal portion 4a of reinforcing rib 4A from being directly

15 jointed to the rimportion of container body 1, in other words,
the rear side of sealing surface 11, reduce the thickness
of opposing proximal portion 4a and make the area practically
uniform in thickness. Accordingly, it is possible to
effectively exclude the risk of formation of a depression

20 in sealing surface 11 of open front portion 7 during injection
molding due to generation of sink marks in open front portion
7 of container body 1 which would be accompanied with increase
in thickness, hence it is possible tomarkedly improve sealing
performance.

25 [0073] Further, perforation of through hole 18 in opposing



[ 0086] 5Conparative exanple 1 Though this was basically the
same as exanple 1, the gasket was fornedbynol di nga seal i ngpart having
an elasticity of 16 MPa of pol yester-based thernoplastic elastonmer to
the base so that it has a sectional confB§uration showmn in FIG 10 4.
The ratio (WFL) of width Wnm fromthe proxi mal end of the sealing
part to the distal end of the contact portion to flexed | ength FL(nm
of the sealing part when the gasket seals between the container body
and the door el enent was adapted to be 1. 15Here, as to the container
body, the typgrefixiwailchorel s aachNGachbse bl fof@imeaibod hebopenshe@tt
portion with their thickness unchanged as shown in FIG 18 was used,
and t he cont aiflew dddyl iwas dabdlgd s widenghhehecoandi b iearlosediiychuldieple
tenperature of the die for nolding when it was nolded 20 was rai sed
10 deg. 0 hi gherinfarctihg mbdbsal . cdidist ilowrE¥esdegrout ot Boh dey. :@nssmyg
that sink would be prone to occur. [0087] Conparative exanple 2
Though this wastisasdualing vhehtageand widripgladipn dagipggdskeng mdwence
f or medbynol ding a sealingpart having an elasticity 42 of 16 MPa of
pol yestl®r - baséd iRePA®PIaLE i {° SFRECOHNEPMRBFINES PadE FE™eRAt OF t sl g
sectional configuration shown in FIG _4. The ratio (WFL) of width
W) from t h@SFEexraarFeeRBdofrYHed s i Wt to the distal end of

e oortact PR Ak bt i SO Reb TheSt o Ao RO B
was adapt ed t%m%%t?bning tools are attached in a predetermined pattern
of arrangement at the bottom of container body 1, but the

10 embodiment should not be limited to this. For example, a
plate-like bottomplatemaybedetachablymounted tothebottom

of container body 1, together with a plurality of positioning

tools, or a plurazlity of pesitioning tools may be attached

to a bottom plate in a predetermined pattern of arrangement.

15 Alternatively, an identifier for providing the information

on the type and number of substrates may be provided for the

bottom plate, in an openable manner or in a removable manner.

[0075] Further, at least part of the bottom plate is formed

in a structure having an approximately L-shaped section so

20 that the upright piece is arranged so as to oppose the backside

wall of container body 1 and a RF tag for a RFID system or

a barcode may be attached to the upright piece of this bottom

plate. Container body 1 may be given in a box-like form, a

bottomed cylindrical form or the like. Further, as long as

25 it will not hinder, the inner surface of inclined flange 9



Here, a container body of the type having reinforcing ribs that are
joined to the open front portion with their 10 thickness unchanged
as showmn in FIG 18 was used, and the contai ner body was nol ded under
the condition in which the tenperature o37the die for nolding when it
was nol ded was raised 10 deg. 0 higher than the normal condition (70
deg.0 to 80 deg.C) so that sink would be prone to occur. 15[0088]

[ Table 11 Wdth Wfrom proxi mal end of sealing part to distal end
of contact portion (m) Fl exedl engthfl of sealing part when gasket

seal s bet weenNmay be formed to be flat sealing surface 11, instead of inside

flange 8. Also, the fitting portion 22 arranged
circumferentially along the periphery of the rear side of
door element 20 may be formed in a configuration having an

5 approximately C-shaped, approximately L-shaped or
approximately V-shaped section.
[0076] It is also possible to shorten sealing part 34 in the
portions where it contacts the areas in which the flatness
of sealing surface 11 is raised. Further, first and second

10 groups of projections 37 and 37A may be formed of a plurality
of normal projections 39 which are projected from the
peripheral surface sides of base 31 to come into press—contact
inside fitting portion 22A. Further, though opposing
proximal portion 4a of reinforcing rib 4 may be joined from

15 behind to the rim portion of container body 1 whilst forming
through hole 18, it is also possible to reduce the thickness
of opposing proximal portion 4a of reinforcing rib 4 or 4A
by reducing the thickness of joined opposing proximal portion
4a to as thin as or thinner than 2/3 or preferably 1/2 of

20 the proximal portion.
Examples
[0077] Next, the examples of substrate storage containers
according to the present invention will be described with
comparative examples.

25 Example 1



cont ai ner body anddoor elenent (mm WFL Gasket conpres- sive force
(N) Difference in sealing surface flatness (nmm

10

15

20

25

38

A substrate storage container according to the first
embediment was sealed at -0.3 Pa relative to the external
air pressure, and the sealing performance of this substrate
storage container was tested. The result is shown in Table
1. At test, the difference in flatness in the sealing surface
of the container body and the compressive force needed to
compress and deform the gasket were determined.

[0078] The difference {mm) in flatness was determined based
on the difference between the maximum and the minimum when
it was measured along the entire circumference of the sealing
surface. The compressive force (N) required to compress and
deformthe gasket wasmeasuredwhen the doorelement was pressed
and fitted into the open front portion of the container body
without any substrate stored therein.

[0079] The gasket of the substrate storage container was
formed by molding a frame-1ike base of polycarbonate and
nolding a sealing part having an elasticity of 16 MPa of
polyester-based thermoplastic elastomer with the base so that
it has a sectional configuration shown in FIG. 4. The ratio
(W/FL) of width W(mm) from the proximal end of the sealing
part to the distal end of the contact portion to flexed length
FL{mm) of the sealing part when the gasket seals between the
container body and the door element was adapted to be 1.5.
[0080]

Example 2



Seal retent-

i0

15

20

25

ion time (mn) Exanple 1 6 1.5 4 38 0.30 15 Exanple 2 6

39

Though this was basically the same as example 1, the
ratio (W/FL) of width W from the proximal end of the sealing
part to the distal end of the contact portion to flexed length
FI, of the sealing part when the gasket seals between the
container body and the door element was adapted to be 4,
[(0081]

Example 3

The substrate storage container of the third embodiment
was molded under the condition in which the temperature of
the die for molding when it was molded was raised 5 deg.C
higher than the normal condition (70 deg.C to 80 deg.C) so
that sink would be prone to occur. The container was sealed
at apressure of -0.3 Pa relative to the external air pressure,
and the sealing performance of this substrate storage
container was tested. The result is shown in Table 1.

The gasket of the substrate storage container was formed
50 as to have a section shown in FIG. 9 using polyester-based
thermoplastic elastomer having an elasticity of 16 MPa for
thebase, first and secondgroups of projectionsandthe sealing
part.

[0082] The length of the sealing part in the center portions
of the two opposing sides of the gasket was made greater by
1 mm than the length of the sealing part at the corner portion.
Further, the ratioc (W/FL) of width W from the proximal end

of the sealing part to the distal end of the contact portion



4 1.5 48 0.30 15 Exanple 3 10 3.5 3 46 0.45 15 Exanple 4 8
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to flexed length FL of the sealing part when the gasket seals
between the container body and the door element was adapted
to be 1.5. The other components were the same as those in
example 1.
[0083]
Example 4

Though this was basically the same as example 3, the
ratio (W/FLjrof width W from the proximal end of the sealing
part to the distal end of the contact portion to flexed length
FI, of the sealing part when the gasket seals between the
container body and the door element was adapted to be 4.
[0084]
Example 5

A container body having a rim portion with through holes
for reducing thickness, perforated at the intersections where
reinforcing ribs are joined to this rim portion as shown in
the fourth embodiment, was used. As a gasket, the type formed
of polyester-based thermoplastic elastomer, having a section
shown in FIG. 9 was fitted to the door element and used. The
length of the sealing part of this gasket was made uniform
along the whole circumference.
[0085]
Example 6

Of the container bodies in the fourth embodiment, a type

of which the thickness of the reinforcing rib that is joined



2 2 45 0.45 15 Exanple 5 8 2 2 44 0.10 20 Exanple 6 8
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to the rim portion of the container body is made two-thirds
thinner than the prozimal portion was used. As the gasket,
the type from example 5 was used.

[0086]

Comparative example 1

Though this was basically the same as example 1, the
gasket was formedbymoldingasealingpart havinganelasticity
of 16 MPa of polyester-based thermoplastic elastomer to the
base sc that it has a sectional configuration shown in FIG.
4. The ratio (W/FL) of width W{mm) from the proximal end of
the sealing part to the distal end of the contact portion
to flexed length FL (mm) of the sealing part when the gasket
seals between the container body and the door element was
adapted to be 1.

Here, as to the container body, the type of which
reinforcing ribs are joined to the open front portion with
their thickness unchanged as shown in FIG. 18 was used, and
the container body was molded undexr the éondition in which
the temperature of the die for molding when it was molded
was raised 10 deqg.C higher than the normal condition (70 deg.C
to 80 deg.C) so that sink would be prone to occur.

[0087]
Comparative example 2
Though this was basically the same as example 1, the

gasket was formedbymoldingasealingparthavinganelasticity



2 2 45 0.20 15 Conparative exanple 1 4 4 1 85 0.50 5 Conparative

10

15
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of 16 MPa of polyester-based thermoplastic elastomer to the
base so that it has a sectional configuration shown in FIG.
4. The ratio {W/FL) of width W(mm) from the proximal end of
the sealing part to the distal end of the contact portion
to flexed length FL (mm) of the sealing part when the gasket
seals between the container body and the door element was
adapted to be 5.

Here, a container body of the type having reinforcing
ribs that are joined to the open front portion with their
thickness unchanged as shown in FIG. 18 was used, and the
container body was molded under the condition in which the
temperature of the die for molding when it was molded was

raised 10 deg.C higher than the normal condition (70 deg.C

to 80 deg.C) so that sink would be prone to occur.

[008B]
[Table 1]
Width W from | Flexed length FL
proximal end | of sealing part Gasket Bifference Seal
of sealing when gasket compres— | in sealing | retent-
part to seals between W/FL sive surface ion
distal end container body force fiatness time
of contact | anddooxrelement {N} {mm) {min)
portion (mm) {mm})
Example 1 o 1.5 4 38 0.30 15
Example 2 6 4 1.5 43 0.30 15
Example 3 10 3.5 3 46 0.45 15
Example 4 8 2 2 45 0.45 15
Example 5 8 2 2 a4 0.10 20
Example 6 8 2 2 a5 0.20 15
Comparative
xamplo 1 4 4 1 85 0.50 5
Comparative
P 10 2 5 35 0.50 6




exanple 2 10 2 5 35 0.50 6 43 Clains [1l] A substrate storage

contai ner conprising: a container body for storing substrates; a door
elenment to be fitted to the opening of the container body; and a
conpressively 5 deformabl e gasket for sealing between the container
body and the door el enment, characterized in that a gasket
fitting portion is fornmed on either the inner periphery of the
openi ng of the container body or the door elenent while a sealing
surface for the gasket is forned on 10 the other so that the

di fference bettweerst he maxi num and the m ninumof the flatness is
specified to be I ess than 0.50 mm and

10

15

20

25

[1] A substrate storage container comprising: a container
bedy for storing substrates; a door element to be fitted to
the opening of the container body; and a compressively
deformable gasket for sealing between the container body and
the door element, characterized in that

a gasket fitting portion is formed con either the inner
periphery of the opening of the container body or the door
element while a sealing surface for the gasket is formed on
the other so that the difference between the maximum and the
minimum of the flatness is specified to be less than 0.50
mm, and

the gasket includes: a base to be fitted to the fitting
portion; a flexible sealing part extended from the base toward
the sealing surface; and a contact portion that is formed
in the sealing part and contacts the sealing surface.
[2] The substrate storage container according to Claim 1,
wherein the compressive force necessary to compress and deform
the gasket when the door element is fitted into the opening
of the container body is specified to range from 35 to 100
N.
[3] The substrate storage container accoxrding to Claim 1 or
2, wherein the substrates are semiconductor wafers having
a diameter of 300 mm or greater, the container body is

constructed of a front open hox for storing semiconductor



t he gasket includes: a base to be fitted to the fitting portion; a
flexible sealing part extended fromthe base toward 15 the sealing
surface; and a contact portion that is fornmed in the sealing part and
contacts the sealing surface. [2] The sypstrate storage contai ner
according to Claim1l, wherein the conpressive force necessary to
conpress and deformthe gasket when the door elenent is fitted into
the opening 20 of the container body is specified to range from 35
to 100 N. [3] The substrate storage container according to Claim1l

or 2, wherei ng%%r%“@ftiﬁﬁﬁ @f ﬁ%@e%ofgqga‘?rﬁatg@f,_e'5§t11f'q_\'{:i§qgr8nt side

di aneter of 3 mm or greater, t’he container body is 25constructed of

a front open Bexpfar a8t PhtNGSLMEONIIE 0L 1144 1MREEeEE 01 n30Dr &M SFned
greater in dianeter, with its front side formed as the opening, and a

plurality of richs ane tonned Pearcgdreiddg m of the opening. [4] The
substrate storage container according to Claim3, 5 wherein engaging

ri bs are forngdjonThetdusddesoktbhagei svntaiher epenirmgnal tbhelaim 3,
cont ai ner body while the door el ement has engagi ng pieces pivotally
support®d on hokleindesghbingofiv® de: efgaged on bhthheidagagf nighe iign
of the container body. [5] The substrate storage container according
to anyone of of0tlkadpeniing kifotgd Zhntwhereai hotlhevkil bt dheeddovfeldment
sealing part is forned to be the contact portion, and the width W
from t he proxihasl egrbisfa pheceeaiivagapartsurporieddsbathardest thereot
contact portion is specified to range from5 to 10 nm 15[6] The
substrate stor@gBecordagsreriibcbhei snPasing sikesof the contalner body.

[5] The substrate storage container according to any one of

10 Claims 1 through 4, wherein the distal end of the sealing
part is formed to be the contact portion, and the width W
from the proximal end of the sealing part to the distal end
of the contact portion is specified to range from 5 to 10
mm.

15 [6] The substrate storage container according to Claim 5,
wherein the ratio (W/FL) of the width W(mm) from the proximal
end of the sealing part to the distal end of the contact portion
to the flexed length FL{mm) when the gasket seals between
the container body and the door element is specified to range

20 from 1.5 to 4.

[7] The substrate storage container according to any one
of Claims 1 through 6, wherein the gasket is formed in an
approximately frame-like shape, and the sealing part has a
different length in a partial section of, at least, one side

25 from the length of the remaining part, the sealing part in



wherein the ratio (WFL) of the wwdth Wmr) fromthe proxi mal end of
the sealing part to the distal end of the contact portion to the
flexed I ength FL(nm when the gasket seals between the container body
and the door elenent is specified to rangge 20from 1.5 to 4. [7] The
substrate storage container according to any one of Cains 1 through
6, wherein the gasket is fornmed in an approxi mtely frame-1|i ke shape,
and the sealing part has a different length in a partial section of,
at | east, one side 25fromthe length of the remaining part, the

seal ing part ithe gbrttiha pactich beeali it HRidIONENKE @Rt HIDE 821 had phhe
sealing part in the remaining part. [8] The substrate storage

cont ai ner accakndithg tem&daimy Hanherein the sealing part in the
partial section is positioned 5 in the area where the sealing
surface fl atnd$3d betienmesbraxatenstmragenconhgioer i quosiingoned:liaint fAe
area on the sealing surface nost distant fromthe engagi ng pieces of
the door el enehereifdihenssabinyg ppetsimihgeagiritd sert conpsipsisigioaed
cont ai ner body nol ded of nolding material in a front open box type
for 10st ori ngisudw paeeyheseddersdemshsur et TLprE RS PECPRES HF&RMHE
at the front of the container bady; and a conpressively defornabl e
gasket for se&FiTgiFeTwe®h it RedorOarReM PolFraaPn R §661 180 Spgdace

characterized ig tgat thg }peni g of the conlakﬂfg bo€¥ '%ggkﬁjecagd
si dewar ds 15af@S5uthal a3t f FGCaCPRATIRT (6752 %8 eh réf aC& For
[9] A substrate storage container comprising: a container
body molded of molding material in a front open box type for
10 storing substrates; a dooxr element to be fitted to the opening
at the front of the container body; and a compressively
deformable gasket for sealing between the container body and
the door element, characterized in that
the opening of the container body is projected sidewards
15 and outwards forming a2 rim portion, a sealing surface for
the gasket is formed on the inner surface of the rim poxrtion,
the container body is formed with a reinforcing rib directed
toward the rim portion, and the opposing pertion of the
reinforcing rib that opposes the rim portion of the container
20 body is reduced in thickness so as to prevent a depression
from forming in the sealing surface of the rim portion during
molding the container body.
[10] The substrate storage container according to Claim 9,
wherein the opposing portion of the reinforcing rib is formed

25 to be discontinuous to the rim poxtion of the container body



t he gasket is forned on the inner surface of the rimportion, the
container body is forned with a reinforcing rib directed toward the
rimportion, and the opposing portion of the reinforcing rib that
opposes the rimportion of the container4620 body is reduced in

t hi ckness so as to prevent a depression fromformng in the sealing
surface of the rimportion during nolding the container body.

[ 10] The substrate storage container according to Caim9, wherein
t he opposing portion of the reinforcing rib is forned 25to0 be

di sconti nuous dPakhes rebhpar k&Rl khBesCORLANEPpBOTYy - t3@n3SE lihe
reduce the thickness of the opposing portion of tﬁe reinforcing rib.
[11] The substredth@ost@hggeigont ai ner according to Caim9, wherein

t he opposing portion of the reinforcing rib is joined 5continuously
to the rim porftilgn Ohe tdidstonrt-al se6rdHes\sordad nart Hecosodi e C3aim 9,
formed in the opposing portion of the reinforcing rib so as to reduce
t he thi ckness viferthie dppospngipgmporadcafof heermstinfianciing rilhis Jdid]ed
The substrate storage contai ner according to Claim9, 10 wherein the
opposi Ny port icomtdhurhelyetnfdreinig ppbtienjof nétk contrhnousbydyo arkk
rimportion of the container body, and the opposing portion of the
rei nforci ng rid thgopghubedei hs t fvErgesin Jaa vpPoshadt RPEkheRsobfthee

opposing portion of the reinforcing rib is less than two-thirds or,
| ess of the 15EHPEREEIRIGIR fe 57 bRiTRHVGSoFRR diiickness of the opposing

portion of the reinforcing rib.
[12] The substrate storage container according to Claim 9,
10 wherein the opposing portion of the reinforcing rib is joined
continuously to the rim portion of the container body, and
the opposing portion of the reinfoxcing rib is reduced in
thickness so that the thickness of the opposing portion of
the reinforcing rib is less than two-thirds or less of the
15 thickness of the proximal portion.
[13] The substrate storage container according to any one
of Claims 9 through 12, wherein a plurality of reinforcing
ribs directed in the front-to-rear direction of the container
body is formed in the bottom surface at the bottom of the
20 container body and the front part of the each reinforcing
rib is formed to be the opposing portion.
{14] The substrate storage container according to any one
of Claims 9 through 12, whereinbottomrails for transportation
are formed on the both sides at the bottom of the container

25 body by means of reinforcing ribs, and the front part of =sach



- -

[ 13] The substrate storage container according to any one of Clains 9
through 12, wherein a plurality of reinforcing ribs directed in the
front-to-rear direction of the container body is fornmed in the bottom
surface at the bottom of the 20contai ner body and the front part of
the each reinforcing rib is forned to be the opposing portion. [14]
The substrate storage contai ner according to any one of Clains 9

t hrough 12, whereinbottonrails for transpbftation are forned on the
both sides at the bottom of the contai ner 25body by neans of
reinforcing ribs, and the front part of each 47 reinforcing rib is
formed to be the opposing portion. [15] The substrate storage

cont ai ner accor difiafbiakaimi§ fonmedeionhé hke $@loisivg pattiohn the
partial section is p05|t|oned in the area where the flatness of the
sealing surface varies. [16] The substrate storage cont ai ner

according to cl a q%] wher ei r:rtheSu Shralt@gst%q omqq?gl! oddfdd st
group of proj ect tSharwlPerglneCtth[e sQE’?ﬁ P ?t:eal artisg 9 ct% ris

base and a second ép ) 15 & rom chsurace
peri pheral side 8 agé CPI93 Y esisst ?e s?or ge Eont ditnet
according to clai ﬁpfé wherein the first and second groups of
projections are forned to be gradually shorter fromthe exposed

portion of the peripheral surface of the base toward the interior
bottom of the peH@ﬁer al sur fl3ee substrate storage container according to
claim 1, wherein the fitting portion comprises a first group of

projections that preject from one peripheral side of the base
and a second group of projections that project from the other
peripheral side of the base.

[17] The substrate storage container according to
claim 16, wherein the first and second groups of projections
are formed to be gradually shorter from the exposed portion of
the peripheral surface of the base toward the interior bottom
of the peripheral surface.



