10

15

20

25

MASK CONTAI NER Rel at ed Application The present

application clains the benefit of U S. Provisiona
wWa\pEbiogals on No. 60/ 657,314 filed February 27, PCD0S2006/007400

which is incorporated herein in its entirety by

reference. Field of MrSH OONTADNERhI S i nvention

relates to seal abl e hinged | atchabl e contai ners for

storing and transporting masks used in manufacturing

integrated circuits. HdekdAppheatSan conduct or

conmponents, such as integrated circuits, are nmade

sem con uct or waf er.s n r.el atiyel .
08 RS RATSESY Gl v et Mgy G 5P R Agpligation No.
60/65*?@14" Eﬁtéti 'I%Bﬁtai%n§7a,@@05 onﬁtctlonsuet)rgohﬁecﬁthef&ﬁ YA 68 bitirety by
final product. These masks are generally in the
referﬁmem of a substantially planar substrate. During
manufacture, small particles of foreign material my
settl e upon the masks, b tra%e hence damagi ng t he
mask or the product EE&%%éﬁﬁi@Fg- 2%red or otherw se
interfering with the manufacturing process. These
fomlﬁ%vagtdﬂ CdiSs 36 SRiseithl & ttta@abwbﬁtgﬁtgﬁnt& ét@rlng and
whi ch nasks are stored and tr%nsporte Because of
ummpaa@gmamhaUMﬂenmﬂmn&swgngmdegheﬁnm@ess|ty to prevent
adherence of foreign particles to the masks,
contai ners are used. ThEse cont(?i ners serve the dual

pur pose of protecting t from damage and
providing a dust-free m croenvironnment. Containers for

[ e t fr .
sopaneP RSO WEREhANE, cheid A7 BRRAE iR (P made using
semlpmdulctamszvﬁeﬁ nol'al elds Saaﬂar@ztt'eteyy fiiapite @zesks (mwenglea) are used to
hi n r on i.ntegr on the back side. thereof
proieth AR FBH 8138319%%““2%’%}?6‘%’ thit SRRy AR Pfﬂt[tﬁe These
masl&' dre tg@néfé’l‘l‘@irﬂh% 1 ofh @%tarﬁaﬁy mnﬁr SRRt atk! yDﬁﬁhéj ﬁﬁhﬁfacture
C-shaped latch positioned on a rail on the front™ of

smali patibles ef frireige magerial may settle upon the masks or substrate, hence damaging

the mask or the product being manufactured or otherwise interfering with the
manufacturing process. These foreign particles are present in the environments in which
masks are stored and transported. Because of the fragile nature of masks and the
necessity to prevent adherence of foreign particles to the masks, containers are used.
These containers serve the dual purpose of protecting the masks from damage and
providing a dust-free microenvironment. Containers for masks have conventionally been
manufactured from separate top cover or lid and a bottom or base. The portions are
molded separately with each having a hinge portion integral on the back side thereof. The
containers are then assembled utilizing a metal hinge pin to complete the hinge. A simple
manually slidable C-shaped latch positioned on a rail on the front of the base piece is
manually slid to capture a tab on the top cover when closed to secure the package shut.
The hinge portions are conventionally formed of the same materials as the top cover and
base and typically has plastic to plastic rubbing contact as well as plastic to metal rubbing
contact which can cause abrading and particle generation. A latch that secures a lid to a

base automatically and a hinge that could be incorporated with minimal assembly steps
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manual ly slid to capture a tab on the top cover when
cl osed to secure the package shut. The hi nge portions
wae@ooonivent i onal ly formed of the sanme nateri aPCT/ES20061@07400
top cover and base and typically has plastic to
and WitA&itithe p1ABIN ROplEQRY @iChladti t0BhétalBSbBINgohfact shdBukvithout the
rubbi ng contact. which can cause abrading and particle
assogjaleé paliclsrgengafign croulé he quibedesiigblg. 1id to a base
automatically and a hinge that could be incorporated
wi th m ni mal asserrtg % st egﬁng:E Wi tthout the plastic to
pl astic or plastic ontact and thus
wi t hout the associated particle generation would be
qUIrh &St drtRldfess AT REMs OF tHe AR RHhRBy Efoviding a container
i nvention addresses the needs of the induStry In part
for skoying apd dranstiomgngmesicst aidreeprotess fot meking tlhencbntainer by sequentially

.ransporting, masks and a.process for .maki.ng.the :
moldif 18 b g R o R, e fmnts e BB Bunkes T spgtainer
includé&s 18] £bag, 4 Eiﬁgéliaﬁd QYat@Rilg Idch¥tifg. Mh B&CemBSBment, the hinge is

contai ner includes a lid, a base, a hinge, and a
formed o€ p ifisg) nibeTIFA Y shection Baldingnbidwiegetis p?aﬁ@d i sggeld te overmold

; . i al L pi . )
the $RERS, Qhf bt TBAETHE 0alY ohll RE A ARATRIGIN, g Bonnected
meclemve@ily thyetheoswermbldéng hetobths ehiagedby iadselcotidréjection molding. The
. integrally-or connected nechanically hy the .
hingg bas i V&}%ngq Bmﬂq@ thfltﬁ@l@ctws émg'ég% ﬁbbkhuixg @].‘C abrgding contact. The
latcHiR) ﬁie@ﬂanis-ﬁlﬂ,ewﬁicﬁQﬁclﬁ%%s_ g slliﬂfﬂgnl%tclﬂ' ﬂ%b&oﬁéﬂfgar&i?_ﬁste a C-shaped

functions with no rubbing or "abradi ng conta
latch eardgersgd ramcihtegiadiy fomhéd springe bludibyy engapésda regl dratheHiont side of
menb configqgured.a C-shaped | atch carriage and an, .
the a5y ogis Py Bidve s Jeich gnorapit g oristadl dioxmal poghion it is the
“latchnoditiomt THE GRclOtart he alafRticalliCactiditdd) ehah i 9@yt MRt of the latch
latch menmber to an original normal position that is _
positigietor acgeptranddatchtwigh theTiep doxere Whenrn loapalieperheritersiony that is a

k ) | ¢ N -
cam gﬁltfé[{%t Sgﬁlgtlfﬁrg%]s%% agcﬁ}{?%gaeﬁ#lgsb&gg%/cgﬁe’:degatqgﬂrfggé Iat éo%Beltagng cam

ccept

surfacapf thbdmehl aexhe higdiio beinghdbdsed So ahe B3es UTha€dce of thehdownward
lid. presses agai nst a ranp-shaped bevel ed surface, a .
mOVEkao]b(g FRENTGN CaMREE f e suudoe fidl ugey gadsof Hie Woglafed carriages

outbB&H !ﬁﬂtipihlg gﬁdcaﬁ ExtbiEorRa3Fers AOEhdsAN $e ﬁfch@ﬁﬁié%@%ﬂ%%l%ggzleasing

movi ng extensi on contacts a camsurface a
the latohhcapfiageht® itvaidieel givstanr iatye sho divloe axf dheirsprihg.t K&¥hén d¢he lid

extel%-ls%gl} gs)é %] 3%:33%@ iiﬁgﬁt eﬁlrg%eg %iﬁxh&lsé rat atnﬁ e[hcla ??}t&lh slg:r?nrgr Tefiins the latch
mechanism in a locked and closed position. Another downwardly facing ramp-shaped
beveled edge of the latch may be used to automatically open the latch mechanism by an

actuator moving upwardly from below.

A feature and advantage of the invention is that the latch mechanism may be
manually or robotically operated and robotically operated with simple vertical moving

actuating arms extending either upwardly from below or downwardly from above.

A feature and advantage of the invention is a minimal number of parts. For

example each latch mechanism consists of only one additional component in addition to



10

15

20

25

the latch carriage to it original position under the
force of the spring. When the |id extension is thus
waee@b®o4113t is aligned with the rail and the | BCTS2006/007400
spring retains the latch nmechanismin a | ocked and
the pottI8 OFARS tdp Qver ARDbLASY thdowRWaIlEEy, frac ﬁ@mrtaaeaoslﬁmpﬁsﬂ casy
bevel ed edge of the |latch may be used to automatically
cleanifz At PHBINN AQSERVERTHEHI S¢ASHSUER A eablacosBvi ng
upwar dl y fron1be|om1 A feature and advantage of the

or XA ey i i e Rt PBHOE FeaPY ot Dk t

sinple vertical noving actuating arnms extending either
upMetaly ohi Qméi’l?ig?v&f %fefgﬂw%ﬁéﬁlﬁleﬁtrs QIHRDAY&HioA is that the latch
feature and advantage of the invention is a m ninal
carriagestibeth afe pasetl snwholty éx drepl lntobad lpo$1aom; Haailete g r@m‘uc actuation -
in. ad

for o R} Bttinh Betireh R K e P atriog PR A i it SHbes that

can sibiullted@Rlsly Thigs &iaehidly Hods lﬁbmahfdgﬁy byeASY¥mplee HiBA, motion
an m nimzes manufacturing costs such as assenbly

comigg sither fmnt ehavaos balety hewanege is the lack of rubbing
conponents in the hinge. A feature and advantage of
r.red odi.nen i,hvention hat .t he .
R R B B leris Sl AT B b Bl Pfriages have
cam E@&‘&d@@ thapesi bé 86thf agidiéd BY hnNGriath @hCpatbnl oh itk tdpdid and also
opening by inserting between the two ?atch carri ages
lobowllac eQver o latcbemars eddily operatpdtmadallyi nul t aneousl y
ur ge outmardly bot h Iatch carrlages by a sinple

\égﬁ]{lelglc %llgﬁi b on Cc Ts e| t he a%‘i abogﬁlé?o rg}v%g d(())I\IN Wiflbecome

appaffiib Oftbiie ke deScrIﬂ'tﬁl)h tvhﬁc}i afoq?lbw@ Arwheag@sndi@sted CaMview of the
surfaces that can be both actuated by a actuator cam

accopppayishdigingse top |id and al so robotically. Moreover
the latches are readily operated manual ly. These and
ot her objects, fﬁat . pd.,% ant GS of this
invention wll =Cone appar en e description
whi ch follows, when considered in view of the
acCERRANK d"ﬂer%e@’ﬁ&f@ dfow BF bief erlBShmbRt dfoNcfaih&according to the

Dr aw ngs
inventions hereln when in a closed position;

Figure 2 is a perspective view of the inside of the container of Figure 1 when in an

open position;

Figure 3 is a plan view of the outside of the container of Figure 1 when in an open

position.

Figure 4 is a side, cross sectional view of the container of Figure 1 when in an

open position.

Figure 5 is a perspective view illustrating the function of the latch mechanism with

the container partially open and the latch carriage in its normal position.
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Figure 1 is a perspective view of one enbodi nent of a
cont ai ner according to the inventions herein when in a
w@b@spotipdsi tion; Figure 2 is a perspective viBer/oB20061¢07400

i nside of the container of Figure 1 when in an open

POBighicMis aetipeiivd ¥idw Allitatny iRvWusétidohe tRilafdhdeedbnism with

the container of Figure 1 when in an open position, .
the tep goves cpmimenging i@ecngego gy base tat dhmnlatchirgymethangsan deflecting the
bumpgﬁ&%gggamgglFigure 1 when in an open position. Figure

5o ¢ty perspgttive view illustrating the function of

the latch mechanismw th the container partially open

angighitey {sat gehspedtivd Aew illiktiatife QM ABiRATIthd RFthThedhaRisM with

Is a perspective view illustrating the function of the
the topagavier phesdilan therbadetah thenlatchsprriage @?ﬂ@dm@ng impghegsm returned to
ﬁsn%ﬁ%fﬁgiﬁQF base at the | atching nechani sm defl ecting

The éiéh'carriage outwardly. Figure 7 is a

perspective view illustrating the function of the

| atighrdeRAARESHb MLt Middd®ef?P ifeOMRirationda @b htdilg. base

at the latch carriage of the |atching nmechani sm

returned to its normal position. Figure 8 is an view

of Fighee hisragaew ef thedingedwfqre ieztormmation inlee comaingrer .

Figure 9 is a view of the hinge before incorporation

in_the container. Figure 10 is perspective view of {he

t opieB¥e f(hég PTSRGE Fe Y B0k ﬁiﬂé&%&?é‘%q 8¢ :tie‘i%ﬁ%mcorporatmn in the
contfifdt ai ner. Figure 11 is perspective view of the bottom

of the hinge before incorporation in the container.

Figure 12 is an end view of the hinge in a fully

exFignoeld ip @sispeative lvefwoo £thie botomp of did langd efoteancorporation in the

container. Figure 13 is an end view of the living
contifigfye portion of the hinge.

Figure 12 is an end view of the hinge in a fully extended position before

incorporation in the container.
Figure 13 is an end view of the living hinge portion of the hinge.

Figure 14 is an end view of the hinge in a fully folded position before

incorporation in the container.

Figure 15 is an end view of the hinge in a fully folded position before

incorporation in the container.

Figure 16 is a cross sectional side view of the hinge mechanism integrally molded

with the lid and base of this invention;

Figure 17 is a perspective view of the container from the back side illustrating the

hinge in the fully folded position.

Figure 18 is a front elevational view of the latch carriage.
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Figure 14 is an end view of the hinge in a fully
fol ded position before incorporation in the container.
wo2@anet1id i s an end view of the hinge in a fuPtHUS2006/007400
fol ded position before incorporation in the container.
Fi Bighee 1PisiaStop plinGasw SLMeilfabakarbiage vi ew of the hinge
mechanismintegrally nolded with the |id and base of
this invention; Figure 17 is a perspective view of the
c oRtgarea(} isfarremn didreelbentionali view of thedatchtamigge.he hi nge in
the fully folded position. Figure 18 is a front
el evati onal vingw, of %TEe I%{ ch carriage. Figure 19 is a
toglgﬁf Hiad g ignet the {3eh eaFirgeage. Figure 20 is a
rear side elevational view of the latch carri age.
Fi e . ¢ ,
Fi B2 5 & 4 FerBRoRUE Y o Comle B o ARl i ot carrage
retrabiag éroi 1tusénta pogjtibthe | at ch carrage retracted fromits
normal position. Figure 23 is a perspective view of
t he. mechani sm engagi ng |id extension of the present
| aF EHTH22 AR A SEEPOE guY1ew 2f the mzechppiam\angagiag L exdensioss of the
-part of the latch nechanism Figure 25 is
pKS%ﬁ%foﬁggﬁgkﬁ%n as to how both | atch nmechani sns can be
si mul t aneously operated by a sinple cam act uat or
ei Fiyare 14 Bm adoviewdT abgil oftht basecajaad dfele latch thé&hanism.
understood that the above-described figures are only
illustrative of the present invention and are not
c oRigarpt niser itlpstiation as fq kow betbdatchaneshimsmpeachs pmubancously
' 1= 0 | en f t S eticle)
operylg B R isto S AR SRR R B ot R bt e
generally at 100 and includes an upper nenber such as
a DAY @hddbtobd thal B2, abdvé-QURFbEETBRIEs Qe 01y BlubB4tiveof the present

. hinge 106, and a pair of |atching mechani sns
mvention and are not contemplated to limit its scope.

Detailed Description

Figures 1-4 show an embodiment of the mask (reticle) container of the invention.
The container is depicted generally at 100 and includes an upper member such as a cover
or lid 102, a lower member or base 104, a hinge 106, and a pair of latching mechanisms

108.

The 1lid 102, in turn, has a shell 110 with a generally planar top 112, opposed
longitudinal sides 114 and 116 and opposed lateral sides 118 and 120, thereby defining a
lid cavity 121. Disposed within the lid cavity 121 are opposed recess structure 122 and
124 and laterally opposed reticle restraints or cushions 126 and 128. Exemplary cushions
suitable for some embodiments of the invention are disclosed in U.S. Patent 6,216,873,

hereby incorporated by reference.

The base 104 has a shell portion 129 having a generally planar bottom 130,
opposed longitudinal sides 132 and 134, and generally opposed lateral sides 136 and 138,
thereby defining a base cavity 140. Posts 142, 144, 146, and 148 are attached to the

5
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108. The lid 102, in turn, has a shell 110 with a

generally planar top 112, opposed |ongitudi nal sides
wdlebeamd13116 and opposed | ateral sides 118 andPAR0$2006/007400

thereby defining a lid cavity 121. Disposed within the

bottoni M3EpKinNatd A BLLcAROODEhe 1REE65viST T40C LTkt &@ally 8piRed recessed
124 and |l aterally opposed reticle restraints or

struchie hp@ard 13%argmpsitipged phidgpataial sides hionl 518, resppdivebr A rim

54 IR DBy AL 8 8 LARE, ey o
the busef e Mte rirTh 64 bagiaghQbnhas the kgt [5@ehen te chaQireais dgsed.

a generally planar bottom 130, opposed | ongitudina

sides 132 and 134, and generally opposed | ateral sides
136 uaeda 1Esk is péjcedyin ded raitygl msﬁlé saperigd anbconbiped dy the
: I e
posts £ 16 Wit g B2 {F oPal, FbREICTae Ao DA RN ehhiine e
masi edrg¢adllylayid dppaiied recessed structure 150 and 152 are
positioned at the l|ateral sides 136 and 138,
respectivel%i Arim1l54 is defined at the periphery of

t heferringl o Figwiesn 2| Sdde ande8-ld, Hher hingel 106 wnifpedy i ptherwise
. a 4 rj seal j I ont e _1:
integPliyh 15 2RARs Hitlee RAELEL Th0- 3L ARG N EOMARBES 170 which are
sepatagedpbyae ddhdenpdrtien ddx¥ids \shd# iarRigirss 6UppoThieingagortion 174, as

confjned by th osts 142-148. en the lid 102 i s )
desciibegds Wymogg, ﬁﬁ%ﬁvf?%’z@sa%ari%g?rr cpq &hickyese dnertple dhfphinge to

funcfigaky 484l tp'ﬁsfo%i?b’ f&NGhERLRIAEN Yo tHRAIRId P bR ELQHIASs £ living
3, 4, and 8-1 the h

, , inge 106 unitarily (or otherw se
hing¢.hit Egpsahing hember 17¢ snayhbergensidarbeto ifdudmd rlasee qumdon 180

hi nge. menbe 72, which.are separ d by a hinge
termglgﬁlgg gha ?g 4{86?; éh%%ml? ﬂmlgle draerné eré??%gl?as%gyeﬁti%eggrst, second, and
third@R4rlat pEYtidid1 8@ sgesfr idoemdianipmne Akedaaite &l @ firbtSse@bnd, and

~area of reduced thickness to enable the hinge to )

thirdfpigner periions \l 8ani8%Hiand 180 lapgylpdy adipEmantg thedhisd plepat pegtion 190

I S n ' " Al WYl ' "L FLES
el PAGTRER 201, BTSSR M 8 17 et
a gerfedllyl @tuatdfrobes Mhaid o gererally dpppselididtchAl ®econd hi nge

menber 172 has respective first, second, and third

pl anar portions 186, 188, and 190 and a lip 192. As

caRefseingdefigues 1.i% dt7, avd d&rid,; caphdatching mechanism 108 has a latch

carriage 200, a rail 202, and a top cover projection or extension 204. Latch carriage 200,

as best shown in includes a C shaped in the vertical cross-section) body 208
accommodating a spring 210. The spring is preferably serpentine in shape and is
compressible within the body. The latch carriage 200 has beveled (angled) generally
converging, inboard lateral edges 214 and 216 that function as cam surfaces. The latch
carriage 208 also has a generally curvilinear front member 218, with a plurality of
gripping extensions 220, and a rear member 222. The rear member 222 defines upper and
lower notches 224 and 226 via respective extensions 228 and 230 and lip 232 and 234

extending inwardly from the extensions 226 and 228.

The rail 202, as best shown in figure 5-7, 22, and 24, has a first extension 240
extending from the longitudinal side 132 of the base 104. Respective second and third

extensions 242 and 244 extend from the first extension 240 and are dimensioned to

6



10

15

20

25

30

third planar portions 186, 188, and 190 angul arly
adjoin and the third planar portion 190 term nates at
WO b@olop4113192. As best shown in Figure 13, the PCTIgE2006/007400
portion 174 is defined by a generally arcuate groove
slidir%%a@ﬁﬁm%cﬁ%é qlotche® PO SR 2DDHE thelIBBGh 286f eMtel Al 200 may also
1 g

) ures 1, 2, 4-7, and 18-24, each | atching nmechanism .
includpg spEBg anquat 2RO Eafhdadthedctuge formed dpptheafiygt secoag and third
IQh et or extension 204. Latch carriage 200,
eXtengl(s?)\ﬁggé(?’ Zgﬁ’oé\%n}d 2%% includes a C shaped in the vertical
cross-section) body 208 accommodating a spring 210.
Thextsisidd 250 &xtéde fiyna fleylof Sltydail kide 1110 oS ftapied a0 andpresents a
conpressible within the body. The latch carriage 200
geneladly apeled|seefaqady adybayah sy Bigues onandr - nd, lip %/g@mnds from a

- 6 t.af A . )
5T APUESE PO 515 1AL GLIGLARD s e i 254
genefally \aliphsvenll tHertbind extendien 224.8f thabhde latchhssealbiy.y of

gri ppi ng extensions 220, and a rear nenber 222. The
rear nmenber 222 defines upper and | ower notches 224

anleatolp 80 iig shidinplycdispesed xweiidi Yis surhgthaihtheoguingndl O plyits and

s 8 0, L 08 HAUPYIL N LUEIAE (RLGRIIETS 428 oo

angled2surfanel 232 of hias lid dxitgrsioneddensitars 2dGngkilelnttiraigedice @Y of the

t he | ongitudi.nal_ side of .t he base 104. Respective,
latch 0y ﬁf_efr%wdyompg dhe S 2DB 18 ao THAY 19 T SRR SORBRFSIng the
sprin%@qofagéiﬁgt B bEDSIP pr¥AOnRNG Aee WhER AR IRMRSompletely closed, the

oslidingly accommbdate the notches 226 and 25% o? t he
spring & 10hdeR0MpreFkes toadllovp Ol tatgh 20&éo baclispised asyayi figm the spring

moulf B e g i A b3t R ek 400 i85 DTt partdily By he i

254. Exd @is ipesitid0theXheR dH0f pams tieeediendin 08 Bad tsd el 202 thereby
of the |id 102 and presents a Penerall%_angled surface
© P

securps theslid owelasad pgitioes He bavaledsdea 21p s nepfulkfaregpmatically
open L R Do PR3P 0258, Sl BP0 H5RSHO TR0 NGRAR257 o

shownd itnthibgime 26hi THe dxtiding auipidént dbretheheblath 108t ggen by exerting an
assenbly. Latch 200 is s]idjngly disposed on rail 202,

upwage &pyeg AR fhe hrrelsd Pﬁﬁ%zé@dll%fﬁlﬁbf Urelpehp faicbentbed) g @_ﬁowmg the

lid aﬁ@%afk"‘@aﬂ dﬁd'r?ﬁx‘ést AR08 "BNh1248ferMED FRRGONT I RRIT, the

I'S Cl ose
beveled edge 252 or cam surface of the projection of the top lid automatically causes the

latch carriage to retract as indicated by the arrow 251 in Figure 6 by engagement with the
beveled surface 214 of the latch carriage. The projection then clears the beveled surface
allowing the latch carriage to snap back to its normal position as indicated by the arrow

253 of Figure 7.

In one embodiment, the container is made by a process that includes sequential
molding operations. In one exemplary process, the hinge is molded and allowed to cure.
Then the hinge is removed from the first mold and placed in a second mold. The second
mold is injected with a second polymer suitable for the lid and base members. Figure 16
shows how the hinge is embedded in the present lid and base and how the lips 182 and 192

anchor and secure the hinge—in addition to mechanical or chemical bonding between the
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angl ed surface 252 of the lid extension 204 contacts
the angled | ateral edge 214 of the |atch 200, thereby

wo eoosiopmg1z he | atch 200 to slide away there froPCEOS2006/007400
conpressing the spring 210 agai nst the adjacent spring

polymiBtinise@ 46 for e Hikie, 1itl dindl Hacd MPheta@dhy2 0 RS586lded Béparately, with
ring 210 deconpresses to allow the latch 200 to be

the lg{éamaa%w HiasPrieotarpRd iatseiay. nbhmintegrel Hdchasenard tinge are
i dat.ed, part i
rencAa? B Rloldfol SR 200 O TBTRIHRRA Pk on e

rail 202 eBihaisianhiddd aendffixed toaile BO2,02t hSuihhie sequentiah molding
the lid.in a closed position, The bevel ed edge S
procisgy i Sslosgh oy e -485aRP g 1PART OACEI ST B adgyL24, and

| QW1 t ' j ' 257
U S Aoy M AT i a2

the | atch 200 open by exerting an upward force on the
beFihedl cedgers ZHbBcontfdraratiby ofi tigihigzet wigen taé cbntaintbefthid invention
) nd allow.ng the |lid and base rail portions to .
is fufly SBTiFag digide i (SBPWs therhdngs i agjosed nestioneaddigyge 1 igpicts the
hingd gedd?1PEYENAY bﬁg&%npﬁ?z _ogén SR s8N AGRIoAE. tREse f gures illustrate

projection of 'the to id autonatically causes €
how fhatethe tsaaccorapléshed whet e hings fierel @atogtibrsyhavhey mdnad thickness

251 | Fi 6 t wiith the .bevel ed surface
at 5 Hngg vput 70, B sFRAESEeH el Byt BBl Bink riatizial Sy e
mecHan@all§\ueh@@d 6! teasaSe ahd Y ddger e dephiblt GRIAtIAIEh® that during
snap_back to_ its normal position as indicated b

t he

an o¥gIESNGing 9petiul. g lip some embodiveenéiihsdivieshingepay be formed with
two fQMHAINe] ﬂe§ib?@alg1§te%¥1 ?orpc%xg ?fovﬁl% l{uﬁgé ahd' %L&ngs material suitable for

sequenti al” nolding operations.” Thone exenplary
attacjuhente s ,thé¢ esdiand etobscovel ded nadads alitlipvisdwellin o . byl e Becond

the hinge is renoved fromthe first nold and placed in
overgo PRF'HMd. The second nold is injected with a

second polynmer suitable for the |id and base nenbers.

- . . e
o S a1 L R | a4 ot
opticanlth evithamdinberutle didsipative gelyier adldissipate distineledtapitgalSuitable

ar, chem cal. . bondi ng  het ween_t hepol yners used. to form
matefigls fhﬂr%‘s?h% brsenarihdise THBdeataHOREHlG Bikdieneatyene (ABS)

: - F K 6 SOL| -
optloiﬁﬁ’ﬁ'iﬁﬂll%{l éfatlé_’l_\ﬂﬁggi‘pattﬁ'é plr%{e?%ﬁ ?@B asgég,ﬁl%aﬁg h§§§deﬂ% T B tilized

integrally. e 1ntegr i nge are
in mpkimg tsé boes vheraducorty Bolegrigfiner theomgeabf tweithis application.
Othef %(r)ley'me-llr-sh%aly %Es%%ei ﬁc’seii,n etp%ll iggd OQQhé Ié‘;gz"eciﬁc application intended for the
container. Polymers suitable for these and other applications are disclosed in Handbook of
Plastics, Elastomers, and Composites, Charles A. Harper, Editor-in-Chief, Third Edition,

1996, McGraw-Hill, hereby incorporated by reference.

Although not illustrated in the figures, an elastomeric seal may be utilized with the
container to seal between the top cover and base when the container is closed. In certain
embodiments, the seal may be formed before the top cover and base are molded and may

be inserted in the molds for said top cover and base to be joined by overmolding.

Because numerous modifications of this invention may be made without departing

from the spirit thereof, the scope of the invention is not to be limited to the embodiments

8



rail 202. Finally, cushions are affixed to the lid
102. Suitable sequential nolding processes are

war@sloegesl in U S. Patent PCT/US2006/007400

6, 428, 729, 6, 719, 381, 6, 402, 552, and 6,077,124, and U.S.

illustrat@ahd AR§Yribed! IRafhed 0038 Q028 the 8ACdNIBR€RY be determined by the

i ncorporated by reference. Figure 16 shows the

appepdas Grinmtand thaif equnealdtithge when the container of this
invention is fully opened. Figure 14 shows the hinge
in a closed position and Figure 15 depicts the hinge
generally m d-way between the open and cl osed
positions. These figures illustrate how hinging is
acconpl i shed when the hinge flexes at portions having
reduced thickness at the hinge portion 174. In certain
enbodi nents the flexible hinge material nay be
nmechani cally attached to the base and top cover in a
separate operation, rather that during an overnol di ng
operation. In sone enbodi nents the |living hinge may be
formed with two materials: a flexible material for the
l'iving hinge and another material suitable for
attachnment to the base and top cover by neans such as
wel di ng or by a second overnol di ng operation. Suitable
materials used to formthe hinge include pol ypropyl ene
and pol yurethane, optionally with an inherently
di ssi pative polyner to dissipate static electricity.
Suitable materials for the |lid, base, and hinge
i nclude acrylonitrile butadi ene-styrene (ABS),
optionally with a static dissipative property, e.qg.,
StatPro 435(tm is such a material utilized in nolding
these types of products by Entegris, Inc. the owner of
the this application. O her polyners may al so be used,
dependi ng on the specific application intended for the
contai ner. Polyners suitable for these and ot her
applications are disclosed in Handbook of Pl astics,
El astoners, and Conposites, Charles A Harper,
Editor-in-Chief, Third Edition, 1996, McGawHilI,
hereby incorporated by reference. Al though not
illustrated in the figures, an elastoneric seal may be
utilized with the container to seal between the top
cover and base when the container is closed. In
certain



enbodi nents, the seal may be forned before the top
cover and base are nolded and may be inserted in the
wold®9f103 sai d top cover and base to be j oi neBChYS2006/007400
over nol di ng. Because nunerous nodifications of this
WHANYEO ATMBERYS:be made wit hout departing fromthe
spirit thereof, the scope of the invention is not to
be limted to the enbodi mentsillustrated and
1. desorashedckaRatcherinet, e eontgyeer gbmphisingnvention is to be
deternined by the appended clains and their
eqU| nts. IS CLAIMED | S;
coan](1 |aﬁ 2, bapp, dIRE &) SHEPEL Hiipr PE ?[Wgandnﬁﬁ age ??ﬁﬁg‘aﬁl%él hinge
face i d l'ajcdﬂ@fa %Ih%fe"ﬁgﬁl&fd%d btaghearle Iy fg@ﬂﬂl dofgecibR t@eﬁﬁlﬁ!nge faces;
avi ng a 'nge face and a [atch facé, wherein the
and base are hingedly connected at their hinge faces,
t hitae Nattle fadeagfethobaschmchidmg d rudl edeming diskilly forhehelbasg and a

distally f on1the base and spring. unt ext.endi n
spring gyt FRSCRUIPE oMK Fall F1o A1 DAGIDE *rTafl patsad il Blajign thed to the
rail b@éeatalfl@ﬁ if éﬂﬂt%gmtt OpdcBe fHAd the méfgt: @ rail endpoi nt
spaced fromthe spring nount; the [afch face of the
lid including a | atch- engagenent menber extendi ng
di tht adttly fddeosti thhdid| iindlpdingea latfhedngeperage meerhberexbzading distally
havj ortion at ch, mechani sm f or
from g it g B fecniaBh s S Paring RS deR hechant om
defining an enclosure and including a latch carriage

?2?1a?chaﬁéélﬁgismt ﬁg s+ i E tHePakd fOBe $Hal ﬂl%%%h RRORMI DY d&tﬂﬁng an

ereint carri age has a |1 d-engagenent
enclaverebend inclollingianigtch ogtriage apdrtspung,dhe leacmcﬁrnhgthdtablamngagmg

sjzed to_r ve the |id; ui de
the i Y RFIS oG et B 7 ) e LSBT IMEOR: P gy de portion
and £86tEh ORI RIAtD Hecd FORE HA’ @ﬁﬂ@?@ﬁloﬁl @8 18th behdddER spring
carriage to the spring nount on the latch face of the

bemg) dwpsqdhmthm thie h@bh@mlm eréendng ifiogmsh yenglosgsbside of the latch

cam%%ar n : Iﬁnéglr%lmlﬁbégs & lﬁtc fh agg. g P % ﬁags%{gﬁl% dl%chtlggchamsm being

slidaWiyt disgdaed hiahg MheailrsuBet » thel b@hﬁpﬂﬁilblh ofthet dpﬁng dlyeh interaction
mechani sm's novenent being limted in one dlrectlon by

of thetisl'y gride et Hithdhe laish eEagn neridginogien. dhe Ef\}chsﬁlﬁ?h?@wm s
movélﬁérﬁ %%1 f Ld B%de' & ovvarlg} ﬂl%%gﬁ %ﬁdﬁgmtt 448 1£ #MEfher direction by

carri ag sprlng e spring nount
spring forces resulting from displacement of the latch carriage and spring toward the

spring mount.

2. The mask-package container of claim 1 wherein the latch carriage and spring are

molded integrally.

3. The mask-package container of claim 1 wherein the latch carriage includes a
second engagement member below the lid-engagement member for allowing the latch to

be actuated from below.
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2. The mask-package container of claim1l wherein the
| atch carriage and spring are nolded integrally. 3.
wab@eteaks package contai ner of claim1l wherei nPCTES2006/007400
| at ch carriage includes a second engagenent nenber
4. befwpidRphélthse NGRGENBN LT NRAREN fxdlerehh [tB¥ INDs t1BRhleAbsdement
to be actuated from bel ow. 4. The nmask- package
membeyrias jthe fore¥ ofca zmp andyiher laich cariage sdlidsengagement member has the
I h- nt nmenber has the formof a ranp and the
ibnnp?%%gp@%%%%%g.,s | i d- engagenent nenber has the form of
an opposing ranp. 5. A mask package having a | atch
5. e ek Pakddbhathsla RahkagthafiRi @henﬁiasm?wkage dortdiflerafing a
_a_ base, "'each with latch faces that together forma
lid apyjal basewgash With datchnfares dlas aseheipBimt & rathbawng girstnapd second
Dun a b n ] , e, | ateh .
endofRH b ASE I AR o BRRR S: clBin 4 ot mechantom
com@iRYRgi ng the rail and enclosing the spring nount a
spring disposed within the |atch carriage toward the
spring nmount wherein the |latch carriage has a first
pcﬁslatq%cmmagatshﬂ@éqogngalgmgl theraglandisaskesing tlahsprimgarount
together or apart, the latch carriage's position on

the rail..bei unded by the first rail.endpoint and

ot s adg e h e e et R R b

wherein the |atch carriage has second position that

al {ueinthe1akdnadishelRS & fir@tifolitbA RS kbebpsTRELid Qhd base latch faces

separate, the second position being reached upon _
togetherpdni apatti the lefchfaarage i grisiitpnt ¢re theaad ey bovaged hydhn st rail

the spring f.orce in a retracting.direction and toward
endppifRDielifh ] i€ sty FFed @ tbalhife IR K age
container of claim5 wherein the latch carriage and
SPRh&EinALE 1478h @8Hiab8 hagkdohd podition Bat "BRKsPAE KRG base latch
contai ner of claim5 wherein'the container has two of
facest toemipett erhsepevatrarthe secoad dpositien. beig erackaigepbrt apigetéon of force
urginogptgg ‘?alttct;helc rrigéelz ggngir?sq t}rleegprn%%t foltd i%l R rtaézt?nngsdirection and toward the

second rail endpoint.

6. The mask-package container of claim 5 wherein the latch carriage and spring are
molded integrally.
7. The mask-package container of claim 5 wherein the container has two of the latch

mechanisms and they are arranged to have oppositely oriented retracting directions

facilitating automatic actuation.

8. The mask-package container of claim 5 wherein the lid’s latch-engagement
member has the form of a ramp and the latch carriage’s lid-engagement member has the

form of an opposing ramp.

9. A mask package container including a base, a lid, and a hinge connecting the base

to the lid, made by the process of:

11



facilitating automatic actuation. 8. The nmask- package
container of claim5 wherein the lid's
wo atoslsamngagenent nmenber has the form of a ranpCEOS20061607400

| atch carriage's |id-engagenent nmenber has the form of
anyePRes st ABRE and-a AsPRIkmBRRK atehis@NGH M8k package
including a base, a lid, and a hinge connecting the

contdyagse to the |id, nmade by the process of:providing a
first nold and a first polynmer for the hinge of a nmask

o O BB P RS RS B RS

pack tdg@f; nolding the hinge in the first mold with
the first polyner; renoving the hinge fromthe first
nol d; placing the hinge in the second nol d; nol ding
t hmolding the Hingasetharfostimdoldhetthihadestwiotymdrhe second
pol ymer. 10. The mask package contai ner of claim?9

made by a process further conprising the steps of:
prigoginggh mPﬁF%B“HgF “ﬁﬁ@ﬂgathird pol ymer; mol ding a

|atch for securing the lid to the base in the third

gﬁggdgéﬁgﬁg ng%{gﬁg&ixl .; fitting the latch to a

ase W thout the hinge. 11. The
mask package contai ner made by the process of claim?9

wheobRlitl thbeidses ond Aol the aitgdedit the sétase palithdri d each
with latch faces and portions of a rail extending
distally fromthe |atch faces. 12. The mask package

10. cohbamagk parkege enptainer ¢ deiess nfde byad progessifidhe qemprising the

ste Sso%{:ond nol d provides the base and |id each with latch
P%%ces and portions of a rail extending

providing a third mold and a third polymer;

molding a latch for securing the lid to the base in the third mold from the third
polymer;

fitting the latch to a side of the lid or base without the hinge.

11. The mask package container made by the process of claim 9 wherein the second
mold provides the base and lid each with latch faces and portions of a rail extending

distally from the latch faces.

12.  The mask package container made by the process of claim 10 wherein the second
mold provides the base and lid each with latch faces and portions of a rail extending
distally from the latch faces and wherein the step of fitting the latch includes the step of
fitting the latch to a portion of the rail.

13.  The mask package container made by the process of claim 9 wherein the first and

second polymers are the same.
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distally fromthe |atch faces and wherein the step of
fitting the latch includes the step of fitting the
wo adoslo4103 a portion of the rail. 13. The mask perksmec/007400

cont ai ner made by the process of claim9 wherein the

14. Ti T8¢ naeE psasd doih¥NRESe BY ehd B c&s B8 clofm 9T WRerdBSKe first and
package contal ner nade by the process of claim9

secopghpplamers e differgt: and second pol yners are different.
15 The mask package contalner made by the process of

m 10, wh re|n the thi nmer is the.s S . )
o EhE ek Farfage tobthet duidt ROl EPesS of el yBfrein the hira
polyﬁ@ﬁi%&ﬁ@se@ﬁ‘ésadwﬂ@xfth%@lﬁ oP¥edo@ pBlyasgss of claim 10
wherein the third polynmer is glfferent fromthe first

and second polyners. 17. The mask package contai ner _
16. maarbe yask lpeclmge cces@m@f mﬂdai by 48 whegseiofi ctamm i whewsin the third
t he ch.i |.ding a spring integra
pOIy{“Sr {Stfﬁlqr?rg?tc@iom%%ﬁ fir ﬂ QYRGS cont ai ner made by
the process of claim?9 mhereln the first pol yner

17. COWRE SRR paciAbe Eéﬂthl‘h}& ﬂlfad@g YiBhDcest Bf c-lrehxﬁ 1'm§lﬁerem the step of
package contarner nade e process of claim

moldihe theilaich nshides srolding y mmng:mtqgalgeshedamh urality of
pol ymers. 20. A method of opening a latched reticle
as described in ,claim7 and inc

copnt ai ne udi t he
18. st @be SRASKAEKGRT OHRRH ARPLSPY 48 PRSP BEPL%T@n& s ghe first
polyln@ff Q&nﬁﬁ’sfeﬁ h%ﬁﬁﬁuﬁz%gb%&@em apart.

19.  The mask package container made by the process of claim 10 wherein the first

polymer comprises a plurality of polymers.

20. A method of opening a latched reticle container as described in claim 7 and
including the step of forcing a mechanical actuator between the two latch carriages

forcing them apart.
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