WAFER ENCLOSURE W TH DOOR BACKGROUND OF THE | NVENTI ON Thi s invention
relates to wafer carriers. Mre particularly it relates to seal able wafer
encl osur &0 PMeEB#Fy doors with | at chi ng nmechani sms. Vari ousPeEVHBHEHave been
utilized for enclosing wafers in containers for such storage and shi ppi ng
sonme containers have rigid bodies with yertical slots for receiving the
wafers and with flexible snap-on covers. These containers are generally not

suitable for use in applicajiems mherEstie wefersoss e not to be exposed to
t he anbi ent at nosphere. For wafers in the range of 200mm and snal | er,

cont ai ners known as SM F (sAcKcROUNE coF Mexpd anreNTIdg er f ace) pods 20 such
as shown in ﬁiGn 1, hage been Uﬁlll ed [gﬁ?fOVlde a cl ean seal ed
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wi t hout pxposcngatrhg waf eesatest he seblebieavabsphenel odixespllesviaigt hese
pods aredgg?gnwgghul tcﬁ@kgn%e Sni4n832, 970 and 4,534,389. Such SMF pods
typically utilize a transparent contalner portion 34 with a | ower door
frame portion 35 configured as a flange defining an open bottom and a

| at chabl e doot7336othiBahethoagsnhiie voER ROt oped Ther dowe1ds ane wordion 35

cl anps onto processi ng_equi nt and a door on the processing equi pnent
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[ 0 oor and Toaded W ers is |owered
with t hegpodrdody fiok avéesbiagfanduse in applications where the

wafers are not to be exposed to the ambient atmosphere.

For wafers in the range of 200mm and smaller, containers
known as SMIF (standardized mechanical interface) pods 20 such
as shown in FIG. 1, have been utilized to provide a clean
sealed mini-environment that allows transfer of wafers into
processing equipment without exposing the wafers to the
ambient atmosphere. Examples of these pods are shown in U.S.
Patent Nos. 4,532,970 and 4,534,389. Such SMIF pods typically
utilize a transparent container portion 34 with a lower door
frame portion 35 configured as a flange defining an open
bottom and a latchable door 36 that closes the open bottom.
The door frame portion 35 clamps onto processing equipment and
a door on the processing equipment attaches to the lower SMIF
pod door. Both doors may be simultaneously lowered downwardly
from the shell into a sealed processing environment in said
processing equipment. A separate H-bar carrier 38 positioned
on the top surface 40 of the SMIF pod door 36 and loaded with
wafers is lowered with the pod door for accessing and

processing said wafers.

The semiconductor processing industry is moving toward
utilization of larger wafers, specifically 300mm wafers.
Transport modules for such wafers, by way of developing
industry standards are expected to utilize a front opening

door for insertion and removal of the wafers as opposed to a



processing said wafers. The sem conductor processing industry is noving
toward utilization of |arger wafers, specifically 300nm wafers. Transport
modul es WEr994969 wafers, by way of devel oping industry sFAAdEP#05t e
expected to utilize a front opening door for insertion and renoval of the
waf ers as opposed to abottom door that ,drops downwardly fromthe nodul e.
Referring to FIG 2 such a front opening enclosure is shown. Such an

encl osurg,hiasm adb PIOKISt CORBONe Wt dine SN fed rdihieuah e afgr s may

be supported within the container rP‘OHI on 34 without a separate renovabl e
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di sadvant,age that _the e.not easily. disassenbl ed, .they have nungerous
movi ng Pt e B (Y 01 Tk T A Ry PR ST The use
of netaldvithdastensesaortotherovetled grartiserd.s highly undesirable in

sem conduct or wafer carriers or containers. Metallic parts generate highly
damagi ng particul ates when rubbed or scrapped. Assenbly of a nodule with
fast eners caub®sl @yt bbb WeR B s Glai g ePTHgS Uafe anse Lot chéna)
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in semiconductor wafer carriers or containers. Metallic parts
generate highly damaging particulates when rubbed or scrapped.
Assembly of a module with fasteners causes such rubbing and
scrapping. Thus, the use of metal fasteners or other metal
parts in wafer enclosures i1s to be avoided.

Latching mechanisms known in the art will often use
rotatable cammed members. These cammed members have typically
been formed of planar plastic plates with elongate recesses
defining cam surfaces. These cam surfaces only provided
motion of the cam follower in one direction, typically a
single back and forth radial direction that translated to an
extension and retraction of the latching portions. Other
means, which typically added substantially component parts,
were necessary for providing a motion of the latching portions
in a direction away and towards the container portion for
securing and sealing the door. Such additional component
parts increase manufacturing costs, increase the complexity of
the latching mechanism, increase the difficulty in assembly
and disassembly, and increase the number of rubbing and

scrapping surfaces which generate more particulates.

Although enclosures as described above are utilized in
relatively clean environments, such enclosures will over time

accumulate containments on and in the enclosure and in the



nmeans, which typically added substantially conponent parts, were necessary
for prOV|d|ng a motion of the latching portions in a direction away and

t owar ds MROI¥WAai ner portion for securing and sealing theCHE1684ch

addi tional- conponent parts increase nanufacturing costs, increase the
conpl exity of the |atching nechanism igcrease the dlfflculty in assenbly
and di sassenbly, and increase the nunber of rubbing and scrapping surfaces
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are utilized in relativ n environments, such énclosures wl |~ over
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accessi b e |sassenbpeable | at chi ng nechani sm which utilizes a m ni mal

nunber of nDV|ng parts. The door includes

The door with the features as disclosed and claimed
herein are suitable for use either the type of enclosure as
described above and satisfy the needs as described.

SUMMARY OF THE INVENTION

A sealable enclosure for wafers has a door with an easily
accessible and disassembleable latching mechanism which
utilizes a minimal number of moving parts. The door includes
an enclosure with a cammed member rotatable on a post and in
engagement with a pair of latching arms that extend, retract,
move upwardly and downwardly or forwardly and rearwardly
depending on whether the door is a front side door or a bottom
door. The movement of the latching arms is accomplished by
cammed portion of the cammed member configured to move cam
follower portions of the latching arms in an axial direction
with respect to the cammed member and in a radial direction.
The latching arm pivots on a fulcrum within the enclosure.

The latching mechanism is accessible through a panel that
attaches by integral detents on the panel that cooperate with
recesses on the interior edge walls of the door enclosure.
The rotatable member has a slotted center and is secured on a



an enclosure with a camed nenber rotatable on a post and in engagenent
with a pair of latching arns that extend, retract, nove u mardly and
downwar dMP 808 war dl y and rearwardl y dependi ng on whet e&TVHEEBEr is a
front side door or a bottom door. The novenent of the latching arns is
acconpl i shed by cammed portion of the cammed nenber configured to nove cam
foll ower portions of the latching arns in an axial direction wth respect
to the camskdpeenpestasdteéndangadrah théeeshcDosuddeoy ab Lhddigerdt BpiMed s on
a fulcrumwithin_the re, The latching nechanismis ac si bl.e

t hr ough 50§%néP ?ha?nggggg§§5?3§apﬁ?gﬁia?oﬁg?%%?S 0 ?Wm@?ﬁﬁéﬁﬁgéuﬁhe
cooper at sowkthonecéssbs oamnhe mameel ofs edget wattad of o t thiee dowerr emnicte@sur e.
The rotatahke g?ngggpgagnatﬁgoéﬁg ocgpter and is secured on aT-shaped post
extending fromthe enclosure by placenent on the post in an insertion
rotational position. Wien assenbled the rotation of the canmed nenber is

restricted toat heaopeeabhieatangeady 6t ofise OMntder Bhe! DSUrgat Aealdy.e and
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feature pfirpheesnvention is that the | atching nmechanismutilizes an
absolute m ni mal nunber of parts all of which may be injection nolded. An

addi ti onal advantage and feature of the invention is that no netallic parts
or fasteners &Reaf@eleanat adeantage hendobeatBre B DESCRIPVEION @F IFHE

DRAW NGStFh 6 thel $aBcREAGPREER YR ¥h eVt Of i Ao PriPradd1 8M mppdna FIG 2 is a

erspective view.of a pri art transport
P P number of part afi of wh{ch %gy be injection molded.

An additional advantage and feature of the invention is
that no metallic parts or fasteners are needed or used in the

door.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a prior art SMIF pod.

FIG. 2 is a perspective view of a prior art transport
module.

FIG. 3A is a perspective view of a door with a portion of
the cover removed.

FIG. 3B is a perspective view of a door with a cover
removed.

FIG. 4 is a perspective view of the rotatable cammed
member.

FIG. 5 is a side elevational view of the rotatable cammed
member of FIG. 4.



nodule . FIG 3A is a perspective view of a door with a portion of the
cover renoved. FIG 3B is a perspective view of a door with a cover
renoved. WA /06305 s a perspective view of the rotatable cHiFRPRdBEr. FI G
5 is a side elevational view of the rotatable camred nenber of FIG 4 .FIG
6 is a perspective view of the bottomsdde of the rotatable cammed nenber.
FIG 7A is a cross-sectional view taken at 7-7 of FIG 3A. FIG 7B is the
cross-sectionakgVi gwi 8f aFhGrsFactit8 hey | &t chidgpardd an dd i ended
position. FIG 7Cis the cross-sectional view of FIGS. 7A and 7B wth the
IatchingrBB?F?B%eiﬁa%ﬂeng%ﬂB%H'and tilted position. FIG 8 is a

perspective view of the inside panel of the door show ng the T-shaped post.

View of tho [THRC BANSr RoberSo BRTALED SHEHH GATCN Pri of 2 T Go. 1 and

2 show a3bettom opening SMF pod 20 and a front opening transport nodule 30
respectively for which the invention is highly suitable. Each seal able

encl osure has_a container portion 34 and a cooperati ng door 36. The SMF
pod 20 al so hksGa éBpafateewaFesscereional VPl F1&6 HBarviddr riber |, wel |
known i n1ibenhand, pwht Cbnseat sn odxt &edé@Pp S ase. 40 of the door 36.

FIG. 7C is the cross-sectional view of FIGS. 7A and 7B
with the latching portion in an extended and tilted position.

FIG. 8 is a perspective view of the inside panel of the
door showing the T-shaped post.

FIG. 9 is a perspective view of a latching arm.
FIG. 10 is a perspective view of the front panel cover.

DETAILED SPECIFICATION

Prior art FIGS. 1 and 2 show a bottom opening SMIF pod 20
and a front opening transport module 30 respectively for which
the invention is highly suitable. Each sealable enclosure has
a container portion 34 and a cooperating door 36. The SMIF
pod 20 also has a separate wafer carrier 38 which is a H-bar
carrier, well known in the art, which seats on the top surface
40 of the door 36.

FEach container portion 34 and each enclosure has a top
side 46, a front side 48, and a bottom side 50. In the SMIF
pod the bottom side 50 is open for receiving the wafer carrier
38 and the door 36. 1In the transport module 30 the front side
48 is open and is closed by the door 36.



Each contai ner portion 34 and each enclosure has a top side 46, a front
side 48, and a bottomside 50. In the SMF pod the bottom side 50 is open
for receiwDAg0@3pe wafer carrier 38 and the door 36. In thBCTUAEBYH nodul e
30 the front side 48 is open and is closed by the door 36. The doors have an
inwardly facing side 52, an outwardly jgging side 53, and a periphery 54
conprised of four sidewalls 55. Each of "the doors 36 conprise an enclosure

56 with an op i kO i € i a i ng-, e i a
porti on of whith FoeERoha¥E M ERWASR1R P3cEnl kel g, M Ry
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engage i B6Q | akehi Bg paet HoBreegei vemprb8c! agatgd1bsutbesdop ¢ raqe portion
74 of the contakner gog%ioa.34. hbg/sgecific€ of imgrovenents constituting
the i nvefPEBnWFF1BE dPsBLEBdCOREREPFi gl e bCRIRY BRCRRRY 3B, % ddor 36

wi th an potside baciwhdgcpanel sidwouiawB¥Gandlrendved reneal stétendg nterior 58
whi ch co i t.he LAg I T t chi chani s i's
conprise@ggkggl%gté#g%ﬁgbgaﬁgggggg%ggl8§6t5§§ égpgﬁéggff$a¥%%é?é%é§%ns 82.
Det ai | s 8Lt Ré eamkEdofeBerngagar éntariabehiingcposetion nre¢grens 6% , 6 ,

7A, 7B, apdated Thetganmedrnenbee 80rbasnarhopr Stikfagsn 9 ndr ot tonsurface
92, a central hub portion 96, camed portions 100, coupling apertures 102,

and strucfural relief portions 104. The top surface 90 of the cam nenber 80
faces towards the inside door panel 105 of the inwardly facing side 52.
Positioned in t@e hug.g6cof %he can1genggr 80 i;.g glot %86 mhicq:js si zed
to fit over tR8"r8PECHEFCHoPti SHP108SBF tReCTeRRpEGE1NY the invention

will be discussed. Referring to FIG. 3A and 3B, a door 36

with an outside facing panel 77 cutaway and removed reveals

the interior 58 which contains the latching mechanism 60. The

latching mechanism 60 is comprised of a rotatable cammed

member 80 and a pair of latching arms 82. Details of the

cammed member 80 are further disclosed in FIGS. 4, 5, 6, 7A,

7B, and 7C. The cammed member 80 has a top surface 90, a

bottom surface 92, a central hub portion 96, cammed portions

100, coupling apertures 102, and structural relief portions

104.

The top surface 90 of the cam member 80 faces towards the
inside door panel 105 of the inwardly facing side 52.
Positioned in the hub 96 of the cam member 80 is a slot 106
which is sized to fit over the retainer portion 108 of the T-
shaped post 110 which extends from the enclosure 56 at the
inside door panel 105. See FIG. 8.

The cammed member 80 assembles onto the post 110 at a
rotational insertion position such that the slot is aligned
with the retainer portion 108 of the post 110. In this
position the cammed wheel is then rotated slightly to move
into an operative rotation range which is defined by the
rotational positions between and including the limit positions



post 110 which extends fromthe enclosure 56 at the inside door panel 105.
See FIG 8 . The cammed nenber 80 assenbles onto the post 110 at a

rot ati on®lo 99@6¥Ft i on position such that the slot is aligh&d/Ui¥H%he
retainer portion 108 of the post 110. In this position the cammed wheel is
then rotated slightly to nove into an_?perative rotation range which is
defined by the rotational positions between and including the limt

posi tionsas 4 $pehewn i r1EkGS3a3Anandp3B. riberpeLat hepal 1hhmEsaace provided
by stops extending fromthe enclosure i ndi cat ed by dashed Iines with the

nuner al PTEy1dgey @rw iStgPeo epite8ding, fyam #he gAaloevutRelRAnfiRECPOPYi on 100
has a paasheld fliihsts engagemenhupertiions2118 on an el ongate strip 122 . The
hei ght of the elongate strip 122 and correspondingly the hei ght of the
engagenent portions 118 varies with the radial position on the strip. The
canmed nenbeRe8@ralisg Mas FAGSuppl, effént 3B, f andt 7énghgenemnegopoionod30 whi ch
cooper at; ht first g i i he_capt nd in
gui di ng ?ﬁé%%§n1f§|ﬁéh€? ggggﬁoggﬁ%gngPE ﬁ8§F%%§ Tléa?%sgg g£§%§£ggnne
menber &ltgdrhdg2a s@@@n@eé@@égeﬁeﬁhepéﬂpn@ﬁt@mtmpch%pen@t es in
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engagenent porti.ons enga e a d capture the ol | owe ortion 136 of the

| at chi nJ3&iws 82 Thrhde Zech p&F lQPeOH|§§F0§ GiPn FF&s. CaRNed 7a 7B,
7C, andm@mbebh&0 atlchi mgsaensupp&pmeseaa fiest enngéﬁénbppostienSEEOnd
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gener al lopp$ugieapdd and in guiding the cam follower portions 136 of the
latching arms 82. The cammed member also has a second
engagement portion 140 which operates in conjunction with a
supplemental second engagement portion 142. These engagement
portions engage and capture the cam follower portion 136 of

the latching arms 82.

The latching arms are disclosed in FIGS. 3A, 3B, 7A, 7B,
7C, and 9. The latching arms comprise a first ends 152
opposite second ends 154, a cam follower portion 136 on the
first end, and the latching portions 62 on the opposite second
ends. The cam follower portion has a generally S-shaped
cross-section that is shown in FIG. 7A, 7B, and 7C to allow
assembly into the cammed member and retention and continual
engagement therein. The cam follower portion has a first
engagement surface 150 which engages the first engagement
portion 118 of the cammed member 80 and a supplemental first
engagement surface 153 which engages the supplemental first
engagement portion 130. Additionally, a second engagement
surface 158 engages with the second engagement portion 140 of
the rotatable cammed member 80 and a supplemental second
engagement surface 160 contacts and engages the supplemental

second engagement portion 142.



cross-section that is shown in FIG 7A, 7B, and 7Cto all ow assenbly into
the camed nenber and retention and conti nual engagenent therein. The cam
fol | onwer WOPMPGEAS has a first engagenment surface 150 whi chPERYaYES4he fir st
engagenent- portion 118 of the canmed nmenber 80 and a suppl enental first
engagement surface 153 which engages thg_supplenental first engagenent
portion 130. Additionally, a second engagenent surface 158 engages with the

second engagerl%‘étteﬂomg @b WGPl e 3t ghabhg camped cTerher n80.A0dt2a
suppl errenté second engagerrent syrface 160 ‘contacts and_en gages the
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t he Iatchlng portionis acconplls nltla ot on°of t
r ot at abl éxatdme @ washtdaront ridrg timside door panel 105 operates to urge

the entire door 36 inwardly towards the interior of the
container portion such that a fully secured and sealing

relationship is achieved.

As is illustrated in 737, 7B, and 7C, the initial
extension of the latching portion is accomplished by the
initial rotation of the rotatable cammed member from the
position shown in FIG. 3A approximately 20°. The cam portion
in such a position is pushed in the radial direction by the
second engagement portion 140. From this point the height of
the first engagement portion 118 of the cammed portion 100
gradually increases to the height as shown in FIG. 7C. At
this point the cammed portion is raised upwardly as shown in
FIG. 7C and the latching arm pivots about the fulcrum 170
which is integral with the inside door panel 105. Said
pivoting about the fulcrum 170 causes the latching portion 62
to move in an opposite direction from the cam portion movement
which affects the pulling inwardly of the door into the full
engagement position with the door frame portion and
correspondingly the container portion.

As can best be seen in FIGS. 5 and 7C, the first
engagement portion 118 and the supplemental first engagement
portion 130 are tilted to fully match the tilt of the first
engagement surface 150 and supplemental first engagement



position shown in FIG 3A approximately 20. The cam portion in such a
position is pushed in the radial direction by the second engagenent portion
140. FrorW@He63pvi nt t he height of the first engagenent pBETAUSH/1P49 of the
cammed portion 100 gradually increases to the height as shown in FIG 7C

At this point the cammed portion is raiged upwardly as shown in FIG 7C and
the latching arm pivots about the fulcrum 170 which is integral wth the

inside d fanel i j i t ful C t he
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engageneﬁ%liﬁﬁ%Q%)e%ﬁ%?%ﬂé%ﬁ%] FHH RSt 821 HhGadenBriPLBdEei on 130
are tiltaohittoidld |lgemmtadhidrhelud Ito dfhet mbbiimst ogfngage renibosiehtaparts0 and
suppl enental first engagenentsurface 152 of the latching armas the

| at ching arm pivots about the fulcrum 170. This allows full distribution of
the | oadi ng ofR&METIITHId &S o el ddmele teddise o fadiet kosstirsciiibot es
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panel al sor Na% {RA pfe 1€ @RS door panel also has a pair of catches
194 which do not have the associated spring members 186. The
door panel is assembled onto the side wall 55 of the door
enclosure 56 initially with the catch members 194 being
engaged with cooperating recesses 198 on the upper or lower
periphery. The door panel is then rotated downwardly such
that the detents 184 opposite the catch members and the
detents 184 on the side of the door panel adjacent the catch
members may be positioned adjacent their respective recesses
in the door enclosure periphery 54. The detents are then
snapped in place to secure the door panel to the periphery
without the use of metallic fasteners. The detents and spring
members as well as the catch members are suitably sized such
that when the door is latched in place the spring members are
under loading in both a direction planar with the door panel
180 and also in a direction normal to the door panel. Such
loading both retains the door panel in engagement with the
periphery and also allows the detents to disengage outwardly
from the door enclosure upon retraction of the detent. This
constitutes an essentially automatic and convenient separation
of the door panel from the periphery 54 facilitating removal
of the door panel.



194 which do not have the associated spring nenbers 186. The door panel is
assenbl ed onto the side wall 55 of the door enclosure 56 initially with the
cat ch nmeNBe9%06384 bei ng engaged with cooperating recessesPABBSEAHAe upper
or | ower periphery. The door panel is then rotated downwardly such that the
detents 184 opposite the catch nenbers and the detents 184 on the side of

t he door panel adjacent the catch nenbers may be positioned adjacent their

respective reggssesmbnbhe gaetsens! QSYEEsPesi PHSTY e Jﬁ'@%ﬁ&‘é@“éé 15 €
oor ,panel to the perip w t hout the

t hen snapped i.n place to,secure the , er

use of nggﬁpﬁgcOEa%Péﬁ@gépnTWQTHEQeﬁggsﬁh EaFERtP henberl a3 %ﬁ%?sas t he

cat ch nemhdysracerbont dhbygrsitzededuahlohadbr whehythebcinote i Sr | @€ hasbiea

pl ace th i ader | oadi ng, i n h.a, directj.on planar with

t he doorséggéhgg88§gﬁ§pglgégiggg? f?eggi%gt%o$ﬁg# ?%lf%%'do eé%ﬁéf? Such

| oadi ng Bavhatepabassuh&abdyr bpamethinedngagenent with the periphery and

also allows the detents to di sengage outwardly fromthe door encl osure upon

retraction of the detent. This constitutes an essentially automatic and

conveni ent sepAPaPFEACHE LRECHEAPNPAAEI LE r HPOHEEPeln phichsr 58PF@Ei 14 t at i ng
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i nt ende or of i.njection mol de astic naterials suych as gl ass

and/ or cﬁ%gSﬁBFgﬁgrggFFF8 gt nlgrlﬁoFQ%ﬁgg%ﬁ%t COITE éagﬁbﬁgublastics

wi t hout pheskénkl embodimenthbPTEEnfitibeed Theaphrisspeytalso® be suitably be
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indicate the scope of the invention.



present enbodi nent be considered in all respects as illustrative and not
restrictive, reference being made to the appended clains rather than to the
fore90|nQN%8%@?¢btlon to indicate the scope of the inventPeHUPBNOHE CLAI MB
1 . A seal able enclosure for sem conductor wafers conprising: a ) a
contalner portion with an open interiarjand a generally rectangul ar door
frame portion defining an open side, the door frame portion having at |east
two | at chin eum \oxaIM30si ti oned opposite fromeach other with respect to the
open sidé; b ) a cooperating door conprising: a door enclosure having an
outer periphery sized for insertion in the door frame portion, the door
peri pheryl .havitng eatl dodas tenodo sopenifiogs seoriceadandomgwadetrhecbmapehsirgei ver s
on the door frame portion; a latching armconprising a camfollower portion
on one end and a latch portion on the opposite end, the cam fol | ower
portion engagéd wi th Comd adaRTgIods iger Hilsh, anhepeat éntagiarnapiivatal |y

nmoveabl e with respeehnelr@itife r@rzta;la@@barlg,r Arda E%ﬁteagb%t%m@fﬂﬁmsrahn the
interior of the door encl ure.rotatab att ached t he door enclosure and

rotatabl e from ext &R0y 3 gaitdedsorr Fﬁéméaﬁﬁéalﬁﬁnﬁéylﬁgv?ﬁg %28hm gui de
portion forned thereonlathd cemcfiverewpbspatibned epgagedewtbmt Bgchammed

menber at the Ca”“%ﬁﬁ%&fkh%% re@%e%QNQ%dtRortb%n hggludlng a cam fol | ower
it

first engagenent surface porti Which r amps axi al direction as the
cammred nmenber is rotated, thereby noving the

b) a cooperating door comprising:

a door enclosure having an outer periphery sized for
insertion in the door frame portion, the door
periphery having at least two openings corresponding
to the latch receivers on the door frame portion;

a latching arm comprising a cam follower portion on
one end and a latch portion on the opposite end, the
cam follower portion engaged with the cam guide
portion, the latching arm pivotally moveable with
respect to the enclosure; and



camfollower portion in the axial direction, the canmed portion including a
cam fol | oner second engagenent surface portion which ranps_in the radial

di recti oWAPMHE canmred nenber is rotated thereby noving BGREURAHPE1 1 ower
portion in the axial direction, thereby noving the |atching portions in the
axial direction. 2 . The seal able enclggure of claim1l wherein the cammed
portion has an el ongate arcuate recess on said canmed nenber, and wherein

t he second engagenantrcsuthdte camakdsaefibeecesstnadigxéends of the

circunferentially al ong _sai.d_recess The, seal ahl ¢ encl osure of claiml
wherein the first 3%5%9&&%&9535Ff58£3?gb3x ah @Fhﬂ§a§8 gﬁ@u P8Tstrip forned
on said canmed nenkerclosairg endi potatehgeoheonf esbedipanefssaid Theoseal abl e

encl osure of cl ai ri i es_.i i ght
menber al ong the ngswﬁ%@ﬁegaﬁgﬁg?%iBgvéﬂé hgéﬁegﬁggFePQQE%ggufggﬁggcIaim
4 wherein the striphiegeonel ithed cprofri hewhsr Pebhian ¢hgageddivath dikecti on

and said incline vatinggsdagetberhgkghheobagabd sbEtPonb thdheampahabl e
encl osure of claim1 wherei.n Ehﬁ.flrst eng%gzgent syrface and secon
engagement sur f ace PEF& 10Ot GIEEERI72. CHle PUBF el &REF oSBPRIGFERFai m 1
wherein the first engdgerepbrsivhastiahdrafpssénobtieeagagenentesuidace are
substantially normal e her .. Th | abl e, encl osure.of claim1 ,
wherein the open g? e%gﬁ ?%@mgﬁc 8?8?5 %g gPﬁgﬁ%aboEP%ﬁ$2¥d%o%?n?hghe
encl osure. 9 . Thecesalfablewencpostienoincthenagialwierechiohe doer has
cammed portion including a cam follower second
engagement surface portion which ramps in the radial
direction as the cammed member is rotated thereby
moving the cam follower portion in the axial
direction, thereby moving the latching portions in
the axial direction.

2. The sealable enclosure of claim 1 wherein the cammed
portion has an elongate arcuate recess on said cammed member,
and wherein the second engagement surface is at said recess

and extends circumferentially along said recess.

3. The sealable enclosure of claim 1 wherein the first
engagement surface is on an elongate arcuate strip formed on

said cammed member, said strip facing one of said panels.

4. The sealable enclosure of claim 1 wherein the strip
varies in height on the cammed member along the length of said
strip.

5. The sealable enclosure of claim 4 wherein the strip is

inclined from the horizontal in a radial direction and said
incline varies as the height of said strip.

6. The sealable enclosure of claim 1 wherein the first
engagement surface and second engagement surface are
contiguous.



an inside facing surface and the enclosure further conprises a wafer
carrier with slots for holding the wafers, the wafer carrier seatable on

the insi J¥OPHRPBAY surface of the door. 10. The seal abl e eREFHSWHEIYF claim

1 , wherein the container portion conprises a plurality of wafer supports
defining horizontal shelves, and whereiyzthe open side is at the front of
the container portion. 11. A seal able enclosure for containing wafers, the

enclosur@.connnkshm&aEﬁhﬂyﬂeﬂdnﬁsdx@*dﬂﬁ%h&ihh1am5@@@mﬁb@hboﬂlﬁ56? and

cooper ating door_ f.or sing sai.d open bottom side, the door having a

per !Opher y and a eﬁ]ltansél?rf%ncv\%r (ﬁllcr;/1 Soiong Sk F2YRPEMEE Gy PHEgaSﬁdaFﬁr t her
havi ng a dudtsdliimg atdghaminmgl thee daathc lithg rnechani sm havi ng a cammed nenber
and a latching armwith a camfoll ower portion at one end of the |atching
armand a latching portion at the opposite end, the camfollower portion
engaged With tHhe camsdltemelostie edmeddimedberhRagingthecapprdspdeti on

confi gur e QMR i@ eatiGhiatg tdfeMbot tanf adal by eHtwapdhysdieection and
in an axial direction as the canmed nenber is rotated whereby the I atching

portion is extendable initially outwardly fromsaid door when said door is
in place %t sdihd cperiadlde cand dshe e atfchilagmpert ivaaresnt bee exbendable in a

direction_ a fro id i i aor _of id enclosure_fo ul ling the door
into secg¥éwg%ﬁ§§%g%ﬁﬁj§%fﬂﬁggf g%ﬁt%%ﬁeFDSEPFPSS Sgréaga caMed° énBer is
rot at ed. WBZerAosaalighyl & idhc|sdiise foar hoddtiagnichg wafers, the eaféosure

compr i S1 G 560NN, IROTH PMMH 13 9BeR ALY ANt sbdeoandrgopspating door
for closing said open front side, the door having a periphery and a pl anar
inwardly facing vertical surface and further having a | atchi ng mechani sm

the | atchiong The sealable enclosure of claim 1, wherein the container
portion comprises a plurality of wafer supports defining
horizontal shelves, and wherein the open side is at the front

of the container portion.

11. A sealable enclosure for containing wafers, the enclosure
comprising a container portion with an open bottom side and
cooperating door for closing said open bottom side, the door
having a periphery and a planar inwardly facing horizontal
surface and further having a latching mechanism, the latching
mechanism having a cammed member and a latching arm with a cam
follower portion at one end of the latching arm and a latching
portion at the opposite end, the cam follower portion engaged
with the cammed member, the cammed member having a cammed
portion configured to move the latching arm in a radially
outwardly direction and in an axial direction as the cammed
member is rotated whereby the latching portion is extendable
initially outwardly from said door when said door is in place
at said open side and the latching portion is then extendable
in a direction away from said interior of said enclosure for
pulling the door into secure engagement with said container
portion as said cammed member is rotated.

12. A sealable enclosure for containing wafers, the enclosure
comprising a container portion with an open front side and



mechani sm havi ng a canmed nenber and a latching armw th cam fol | ower
portion at one end of the latching armand a |l atching portion at the
opposi t e ¥A8Y'8%e cam fol | oner portion engaged with the cBRHES%HMer, the
cammed nenber having a canmed portion configured to nove the |latching arm
in an outwardly direction and in an axijal- direction as the cammed nenber is
rotated whereby the latching portion is extendable outwardly fromthe
peripherwo@be$akdn@0@bowhébrsaﬂdsdﬁgrsbidiBtha@eoﬁt sadd, oppa 8&bde and the

| at chi ng r.ti o hen dab in_a.directi fromsajid interior
of said g%&ié u%ep rﬁp eF&lnéﬁtﬁep§88?riﬁpga§§iﬁr agﬁﬁéggﬁﬁﬂicﬁith sai d
contalneﬁugé@@ﬁoﬁndsfyathegahﬁﬁdngeHbéatbhingtmEeUanism,Athealab¢bing
enC'Osur%ec%%nQQHF%b@hﬂgeﬁgﬁgﬁﬁedtﬂ@mﬁe9l8 urg ﬁggEﬁﬁﬁgngrﬁ PO AL g’

portion wth an open si cooperating door Tor closing said open side,
the door fedAprEsi RTaABnEFoSTFe WPt REaRNBpAtFALBY] BFMaAldas | bathh g

mechani sgoirt i%ai dtORBR oPHeEieE, chhg kEECBamgfawba@tSﬁbﬁeﬂBﬁl Seaglqa
rotatlonaltﬁggg and l.at chi ﬁg rgs ggg m% rotational nenber, the
rotati ondl* &r C?W&fjaﬂlle?b ant88 £ go@? SF RV BT i AWRRBIRSA f r om sai d
enclosur@orthenpashfhgwmag &dosmavenghpodattbingnasai finpast outherdbymed
e ot rag30n0BRLAL LY Enf 80981 06 FALRILANAL FhLodafited! RRBEX| £0d! N0

fromthe éenclosure Hﬁ%lng an
|nsertloﬁ0ﬁ@¢§ﬁ|Wh&ﬁeb&sﬁhﬁoﬁatéhlnﬁspartiﬂg i heexhandabhenberwandbai d

post, sairdoinsgkt p@@lbﬁte@yl grakapashbbenwALh sQ%UQsQr'Dstbﬁ‘ ;?ﬁgé@téﬁ’e

range of rotation. door for a seal able wafer enclosure, door

conpr|5|ﬁélgnogﬁéléégﬁeaﬂﬁtﬁhﬁ LR6AAIPENBPTLAORchF PARRI SXEopeable in

a direction away from said interior of said enclosure for
pulling the door into secure engagement with said container
portion as said cammed member is rotated.

13. A sealable enclosure for containing wafers, the enclosure
comprising a container portion with an open side and
cooperating door for closing said open side, the door
comprising an enclosure with an open interior and a latching
mechanism in said open interior, the latching mechanism
comprised of a rotational member and latching arms engaged
with rotational member, the rotational member rotatably
mounted to a post extending inwardly from said enclosure, the
post having a seating position on said post, the cammed member
having an operative range of rotation limited by stops
extending from the enclosure when in place on the post, the
cammed member having an insertion rotational position for
installing the cammed member on said post, said insertion
rotational position not included in the operative range of
rotation.



sidewal I s form ng a periphery and extendi ng between the front panel and
rear panel, and a post extending into the interior of the_enc Q , the
Iatchlng“ﬁ%gwgﬂ?sn1conpr|5|ng a rotatabl e nenber |inked t%’%U%1§%%¥ity of

| at ching portions extensible fromthe side walls, the rotatable nmenber
rotatable on the post and retained therigpn mﬁthout netallic fasteners, one
of said front panel and rear panel having a plurality of integral detents
engageablld mﬁﬂhd&h&"ikdewabbalhbéeebyfsecsnbmgsaaéd paaetobn the sidewal | s

wi t hout I e N Al r ed b he I nt ernat i onal
Bt oo o IR s el e e o e B A Bk BRRe Y o a ¥ Hop Al ] GRbLS
cancelIe@ld@Mﬁdﬂ@aﬁcémﬁm@BalPEIlPheIZ and @Ktanéhdedbéﬂpagesyme1frowm

i mpr oved Jaalghisng rf%%fia a%@lforan@ Qogesft%xeeﬁs%gbhﬁtsnEhQSyﬁé‘ei%r
senlconductor waf ers, e encl osure conprisin ontalner portion with an

open |nt@r|6ﬁeaﬁﬁcéoééﬁéwaﬁpﬁ ﬁééFQﬁﬁﬁl@?CHBB#SWrﬁﬁﬁpﬁbﬁ%ﬂﬁnadef|n|ng an
open si d@otralt@bd@omeﬁnb@rre1p@n<bldomthmegrault9a§f lm@ch@hghpéﬁttﬁd)fv(@rs

t t f h.ath
Cooper at 4 SR80 CoMsPloig. &1 860F Ber oblFerRA0FRGLan BIbSF DRIt pHeTS
si zed fopnlmgerpp@m BmdthetaooedftaﬂeeporWRbh¢uthmedabllpefa@hemgrhaV|ng at
| east twg,QpeRi RYS (CO gﬁqle&gaha the,! ggﬁélfﬁgmsfg BfuI:Qf%Pg%Fffa”e

portlon the i nmprove nmechani sm
|atch|ngl@ﬁﬁﬂé@&pﬁﬁ§ﬁﬁ§Saﬁngsgeghéseuléanth@|sedewabbﬁtthﬁrghyone end and a

| atch pokkicorioy erpesihacandn the esamehalhewpithenti a8thaviag a first cam
engagene&ﬁgiurface facing substantially radially inward and a first

suppl enenf&l-“C&h°engagenent surface opposite



the first cam engagenent surface and facing substantially radially outward,
a second cam engagenent surface facing substantially axially upward and a
second suppl enmental cam engagenent surface facing substantially axially
downwar d, WRI®/0&Eh surfaces |ocated on the S—shaped cam f BCT8RY 16854 t i on;
andb ) a rotatable camed rrenb or of t he door encl osure
rotatably attached to the doo fr exterior of
sai d door, thercseineby thejnsmatans r%urﬁ’é‘ilré%?ce fﬁ‘?ﬁt(ﬂéﬂwg 3xi al 'y facing
cam s rdrm clafras 8-d0jan déloyn@ﬂg@gélgmdi cleboprat Jel%\m%l‘bammct@ﬂ (#ragedécond
and the second suppl enental cam engagenent sirfaces of the S-shaped cam
foll ower, the cammed nenber farther has a pair of substantially radially
faci ng and oppositely facing cam surfaces that slidingly engage and

cooper at e WRRhiPREOVEHsEahpding reechappirentot a dmneﬁtg:ageerﬁatlamréf aces of

the S-shapedueantébol bemesonadhier &bYyd £ & Hai @fe %«%m% radl ally
facing sugf aces and _tne pair of substanti a y axla acir sur]gaces

conbi n&°t aéﬂﬁﬁg@"’éﬁﬂo%a‘ﬁ’f’iﬁeaxﬁ hePER shalfidl Kamadla merr@dﬂm on. 2 . Tne
seal abreceanyosar edobr ctaame Ipoier @ nad fin 110} afrabiecamed FBRbEL kS

centra encl os nd wherein the encl osure

conpri glé%{mgvg&#g?ﬁgh%\pnjfﬁ%ragofaat%% HE zL;lrantBC%'l R SR Se POSATLRGEEN opposi t e
di rect PEPRsSiBe . frpe each a®¢]@elewciuism®pﬁcmlta:l rahz \M@;@helsridteheta@ch of the

| at chi @Qoﬁéf@ti§g Ydé@@p@élnpf‘lsm &, sqalahl g engl osyre jof clalm 1 wherein

the door s configjred as an encl osure containing SiS ER RYSfEchani sm

t he en%?ﬁlsm%rfﬁaﬁ/}%%d af Yoot s¥urier e steary fmatnha @ortion, the

door periphery having at least two openings corresponding to
the latch receivers on the door frame portion; the improved

latching mechanism comprising:

a) an integral latching arm comprising an "S* shaped cam
follower portion on one end and a latch portion on
opposite end, the cam follower portion having a first cam
engagement surface facing substantially radially inward
and a first supplemental cam engagement surface opposite
the first cam engagement surface and facing substantially
radially outward, a second cam engagement surface facing
substantially axially upward and a second supplemental
cam engagement surface facing substantially axially
downward, all such surfaces located on the S-shaped cam

follower portion; and

AMENDED SHEET (ARTICLE 19)



plurality of recesses and a door panel having a plurality of detents
positioned for cooperating with the plurality of recesses whereby the door
panel sn¥%9%463¢5 position in the door enclosure wthout tHEVP&1efM54netallic
fasteners.. 5 . Tne seal abl e encl osure of claim4 wherein the rotatable
cammed nmenber is centrally positiongg in the door enclosure and wherein the
encl osure conprises two of the integral latching arns, the arns extending
in opposite directions, whereby the door is formed of not nore than five
separ at ey )conponetsrarbl e dénﬁmeej S euertheos_LUfterqforclo@ e Weerei n the
rot at abl e cammed nenber traII t|o [ the or enclosure and
wherein the enty %ﬁHQf(ﬁﬂﬁﬁq 355@ °q qﬁf r&r 389 wher eby
the | atching rmxﬂtﬂbk&nﬁxnmnexﬂﬁxﬂmn dﬁﬂ&aﬁd daarr thﬁeecnmmmmgnemmmﬂnents 7

Tne seal abI r}ﬁ f'&iﬂ@éan he éear;(lttl qi%tcﬁl ortl on
conprises a p Ura Fer supp oﬁi J‘ fini'ng Horizon aI el ves, and
wherein the o‘-pethfas@% ﬁfsatatskmrfqlahterbjaqaqearrﬁom@mat@omt@n both, o
seal abl e enclosdirgddiq o aiHd N WK ETupd NS BRG 10He dn¥in?g a

contai ner portion mnthzgn ggen botton1S| e and cooperating door for closing
sai d open botI¥MaFeHe, 0% N dotrSIRRE NG A feti sy & £3meamShzdr di y
facing hori zopiathestriaces ol F W harb dwaad g 1d | ataehidlg yrechamismand he

| at chi h hav d th haped
cam fol lower PO BrER e Gha o T ercaﬁsc”%% A (R or 1 on
at the opp05|¢@pmﬁmht¢Iv@isagﬁapeﬁﬁmsﬂndaﬂIﬁmmﬂtrnngpkﬂmemuydgedmand capt ured
with the cammg f%gﬁzéﬂ?&{t der carIed: nEbes_ Having & faBGRY L LA reby

configured to
tae pair of substantially radially facing surfaces and

tae pair of substantially axially facing surfaces combine

to engage and capture the S-shaped cam follower portion.

2. The sealable enclosure of claim 1 wherein the rotatable
cammed member is centrally positioned in the door enclosure
and wherein the enclosure comprises two of the integral

latching arms, the arms extending in opposite directions.

3. Tae sealable enclosure of claim 2 wherein the each of the
latching arms is Y-shaped.

4. Tne sealable enclosure of claim 1 wherein the door 1is
configured as an enclosure containing the latching mechanism,
the enclosure having a door enclosure periphery with a
plurality of recesses and a door panel having a plurality of
detents positioned for cooperating with the plurality of
recesses whereby the door panel snaps into position in the

door enclosure without the use of metallic fasteners.

5. The sealable enclosure of claim 4 wherein the rotatable
cammed member is centrally positioned in the door enclosure
and wherein the enclosure comprises two of the integral
latching arms, the arms extending in opposite directions,
whereby the door is formed of not more than five separate

componants.

AMENDED SHEET (ARTIGLE 19)



the latching armin a radially outwardly direction and in an axi al
direction as the cammed nenber is rotated whereby the latching portion is
ext endabMO pM6Besal |y outwardly from said door wnen sai d dbGFUSS/16¢54p| ace at
sai d open side and the | atching portion is then extendable in a direction
away fromsaid interior of said epgdosure for pulling the door into secure
engagenent with said container portion as said cammed nenber is rotated. 12.
A seal abl e encl osure for containing wafers, the enclosure conprising a

cont ai neg  portiOnsgd tdh an openduantsside and caepesrat idig dasradL91 £ osing
said open front side, the door ﬁ&l ng a ,pereiﬁ)h,ery and a planar inwardly

faci ng verTTedl MRt hcks are F 1At herP v HPer 1t di g SRdc I <1 U e

| at chi ngaf® clhilaat i histvé Ngh @l eauie dcomgibese aAndv@ ¢ Atehd Nicheggra th an
Sshaped ga{n folql ovner povgrtlérorb attﬁ)n%setnd%of the | atching arm and a | atcning
portion at CTRE SEPELTt & Erid Y He' S S Hapbd T A 6 otk 1% difaged and
capt ur edmer¢ htrde Thaneeduorenbergonpeneminsed nenber having a canmmed portion
configured to nove the latching armin an outwardly direction and in an

axial direction as the canmed nenber is rotated whereby the | atching
portioi is extendable outwardly fromthe periphery of said door wnen said

door is 7N plage fdaBabIe 0NN S Whee ad & heirh at Chimgr P01 tiih dsnddigfer
extendable in a direction a from sai erior of sauﬂggnclosure f or

In
pul I i ng PRECHOOrCI oL 38T i & %%]gle%érﬂfdeat 5 HPRUM S Heri hidl% i on as said
camed neoberonSal odled beks l4and\ wioore frortlee sgedrald edevaf eratentosfivant t he

door cong£i§ﬁggcggkgg§ggs 5§%f@ﬁh a front panel, a rear panel, four

sidewal | S"form ng a periphery and extendi ng between the front

11. A sealable enclosure for containing wafers, the enclosure
comprising a container portion with an open bottom side and
cooperating door for closing said open bottom side, the door
having a periphery and a planar inwardly facing horizontal
surface and further having a latching mechanism, the latching
mechanism having a cammed member and a latching arm with a S-
shaped cam follower portion at one end of the latching arm and
a latcaing portion at the opposite end, the S-shaped cam
follower portion engaged and captured with the cammed member,
the cammed member having a cammed portion configured to move
the latching arm in a radially outwardly direction and in an
axial direction as the cammed member is rotated whereby the
latching portion is extendable initially outwardly from said
door wnen said door is in place at said open side and the
latching portion is then extendable in a direction away from
said interior of said enclosure for pulling the door into
secure engagement with said container portion as said cammed

member 1s rotated.

AMENDED SHEET (ARTICLE 19)



panel and rear panel, the sidewalls having a plurality of recesses, the

| at chi ng nechani sm conpri sing a rotatable nenber linked to a glurality of

| at chi ng W P¥1681Fs ext ensible fromthe side walls, one of RE/ESBAEKE pane
and rear panel being renoveabl e and having an outside edge portion with a
plurality of integral detents on spigng nenbers integral with the door
panel, the detents extending outwardly toward the periphery to engage and
catch with the plurality of recesses in the sidewalls thereby securing said
panel irm2he sigeviaddlse Widlaguretfald ioftastrdmey ssafers, the enclosure

comprising a container portion with an open front side and
cooperating door for closing said open front side, the door
having a periphery and a planar inwardly facing vertical
surface and further having a latching mechanism, the latching
mechanism having a cammed member and a latching arm with an S-
shaped cam follower portion at one end of the latching arm and
a latcaing portion at the opposite end, the S-shaped cam
follower portion engaged and captured with the cammed member,
the cammed member having a cammed portion configured to move
the latching arm in an outwardly direction and in an axial
direction as the cammed member is rotated whereby the latching
portion is extendable outwardly from the periphery of said
door waen said door is in place at said open side and the
latching portion is then extendable in a direction away from
said interior of said enclosure for pulling the door into
secure engagement with said container portion as said cammed
member 1s rotated.

14. A door for a sealable wafer enclosure, the door
comprising an enclosure with a front panel, a rear panel, four
sidewalls forming a periphery and extending between the front
panel and rear panel, the sidewalls having a plurality of
recesses, the latching mechanism comprising a rotatable member
linked to a plurality of latching portions extensible from the
side walls, one of said front panel and rear panel being
removeable and having an outside edge portion with a plurality
of integral detents on spring members integral with the door
panel, the detents extending outwardly toward the periphery to
engage and catch with the plurality of recesses in the
sidewalls thereby securing said panel in the sidewalls without
metallic fasteners.

AMENDED SHEET (ARTICLE 19)



