WO 01/ 04022 PCT/ US00/ 18511 TRANSPORT MODULE W-TH LATCHI NG DOOR BACKGROUND
OF THE | NWENII/O3022Thi s i nvention relates to wafer carriers.PQUAIR0/18511
particularly it relates to seal abl e wafer enclosures having doors with

| at chi ng nmechani sns. Vari ous net hods have been utilized for encl osing
wafers in containers. For such storage and shoppi ng sone contai ners have
rigid bodies with vertical slots for receiving the wafers and wth

fl exi bl e snap-on covers. These containers are generally not suitable for
use in applications where the wafers are not to be exposed to the anbient
at nosphere. For wafers in the range of 200 nm and snmall er, containers

known as SM F (st andarsgiyssbrE MUDUIEA WwoTht eareaehePpddr20 such as shown in
FIG 1, have been utiTTze 0 _provide a clean seare m ni -environment that
all ows transfer-of wafer S44% A AXeS (L Nt Wi t hout. exposing the
wafers to the anbient atnosphere. Exanple's of these pods are shown in
U.S. Patent Nos. 4,532,970 and 4,534,389. ‘Such SMF pods typically utilize

a transparegt. container portlon 4'W | ower door-franme portion 35
confi gur edeﬂé"% R i Sa%’ % @rgéﬁotcﬁaﬁllgﬁsandMarel at chabl e door 36

that chosescderopen balinms thbe 201 ANR feROBhE2Bs3Pe §! ﬁﬁpin?”t 0
processi ng equi prent and a door on the processing equipment atfaches to

t he | ARIrsSWItlpokhtduing Bdhardemss may be sinul t aneously | ower ed
downwardly fromthe shell into a sealed processing environnent in said
processing equipnment. A separate H-bar carrier 38 positioned on the top WO
01/ 04022 PCT/ US00/ 18511

Various methods have been utilized for enclosing wafers in

containers. For such storage and shopping some containers have
rigid bodies with vertical slots for receiving the wafers and
with flexible snap-on covers. These containers are generally
not suitable for use in applications where the wafers are not to

+ be exposed to the ambient atmosphere.

For wafers in the range of 200 mm and smaller, containers
known as SMIF (standardizéd 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

COntaiher'pqrtiOn 34'with-a'lower-doorrframé'pbrtiéﬁ 35
configured as a flange defining aﬁ open bottom 52 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



2 surface 40 of the SMF pod door 36 and | oaded with wafers is | owered

w th the pwoodoanz2f or accessing and processing said .waf erpeTAS00/18511

sem conduct or processing industry has noved toward wutilization of |arger
waf ers, specifically 300nm wafers. Transport nodules for such wafers, by
way of devel oping industry standards,,utilize a front opening door that
drops downwardly fromthe nodule. Referring to FIG 2 such a front opening
encl osure i s shown. Such an encl osure has anal ogous conponents wthin the

cont ai BaEfpeet 10Nod4thet BREY BogcRabat 86 @RV ABA&ed CRd £h Bhaf&paVESt i onal
configurations of door enclosures and | atching nechanisns for seal able

encl ostP¥erghewkibuhhpnPpAedapr. foteaeraprngt AREePT9peeainy V@ t he

di sadvgatragg that they are not easily disassenbled, they have numerous
novi ng parts, and they utilize netallic parts including fasteners. The use
of netallic fasteners or other netal parts is highly undesirable in

sem conduct or wafer carriers or containers. Mtallic parts generate highly

damagi ng pargiculates éhen rubbed or  scrapped, Asse y of a nodule with
fasteners cad§eSSTHERD HEEPﬁgpéﬁﬂes§&PSpbPﬁ65t#¥u§astmﬁy%%e Ffardt al

fast engt$195205Rar oFtlakg ePaﬁkﬁekQ \A@{;@&lsmeg@wr%om v}aé’f{:’g avoi ded.

Al t hough encl osures as descrlbe above are utilized tively clean
enV|roﬁWEn§POI§u@thheBoﬁgresumhIWaﬁves,tbmewancoﬁn@¢v&kpmxmganmdw&ﬁsyon

t he en I h enc osur and n the | r of the door. encl osure
uItinagkgggrggﬁfrlﬁgEl Fedni % antSUEED%Bﬂtgﬂ?ﬁ 59%% PENELHY t he
rubbi ngrefn the module. Referring to FIG. 2 such a front opening
enclosure is shown. Such an enclosure has analogous components
within the container portion 34 without a separate removable

carrier.

Conventional configurations of door enclosures and latching
mechanisms for sealable enclosures are known in the art.
Generally, these typically have the disadvantage that they are
not easily disassembled, they have numerous moving parts, and
they utilize metallic parts including fasteners. The use of
metallic fasteners or other metal parts is highly undesirable 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 is to be avoided.

Although enclosures as described above are utilized in
relatively clean environments, such enclosures will over time
accumulate contaminants on the enclosure, in the enclosure, and
in the interior of the door enclosure ultimately requiring

cleaning. Such contaminants may be created by the rubbing of



WO 01/ 04022 PCT/ US00/ 18511 3 parts such as the operation of the door

| at chi ngWeeIde2sm as descri bed above, by the. waf.ers bei rgThusagessinnd

unl oaded on the wafer shelves, and by the door bei ng engaged and

di sengaged with the container portion. The nunmerous parts in conventional
| at chi ng mechani sns, the difficulty o3 disassenbly of the doors, and the
use of netallic fasteners nmake the cleaning of such doors difficult.
Easily di sassenbl eabl e doors, with easily disassenbl eable |atching
mech®§irdPs Suaid ag ttherianerEtimviof thardeonrkatelybhg weshanbs®w. aFhe | ar ger

door g r. i for. | arger,waf My r ' cure | gtching

roch s St el s S I oA ol RS S M Epafhichnr Rl 1

si mple fidrt sHedwespviangl ey tthardbonbebigl epgaded meceaib¥nfaged wpeni ng
transport nodul es have been devel oped that satisfies many of the above

r equithém&ipntaiges P iQianpiie RIS r s PATRS. 1% canvesbienalyset h and
Kra | ansiged t rggf?ﬂy;g €44 | of <t by
applrrp%taﬂtc?{g'r?gé%Al SO lsee 'Seﬁr}}éal . 0 ]/%46%6%:1'%{%&%&}@3% {Dﬁep%lgsﬂce’O;f:seé has
been anghitthe tus eEggfume B4 1sleing nf a M ket 5 amp kddicing , c hean Bogesf ahsh assi gned
to the owney, of. t I ngention of the inst lication. The 562 patent
and ﬁ?%ﬁed{’o‘gwﬁ%eo%fm%aﬁwswﬁ?%ﬁ p‘g‘?‘g:f%d %&tﬂe?.%FéﬁXe herei n.
Thes il sl Ein0 e JFREN AN t5dFBi n A SmdEh dn ASmd N€ar0d NeL tNah £F 1 81 M h8F1h Gt chi ng
mechani sms known in the art, will typically use rotatable cammed™ nenbers.
Thes @ahfretFr Sréyisrly iafigalpteal |y been formed of generally circul ar
plastic plates with el ongate recesses

The larger doors required for larger wafer carriers require
secure latching mechanisms in the doors. Ideally, such
mechanisms will be mechanically simple with few moving parts and

no metal parts.

Recently front opening transport modules have been
developed that satisfies many of the above requirements. See,
for example, U.S. Patent No. 5,915,562 to Nyseth and Krampotich
and assigned to the owner of the invention of this application.
Also see Serial No. 08/904;660, in which the issue fee has been
paid, to Eggum, Wiseman, Mikkelsen, Adams, and Bores, also
assigned to the owner of the invention of the instant
application. The 562 patent and allowed 08/904,660 application
are incorporated by reference herein. These latching
mechanisms, as well as the other wafer carrier latching
mechanisms known in the art, will typically use rotatable cammed
members. These cammed members have typically been formed of
generally circular plastic plates with elongate recesses

defining cam surfaces.



defining cam surfaces. WO 01/04022 PCT/USOQ' 18511 4 In prior art carriers
such | at chwog1oszani sns were. encl osed within door encl oswcIgUSoBUEsAL

encl osures generally will isolate and contain any particle generation
created by the [|atching nechanism Such particles can accumul ate and
eventual | y need renoval and cleaning. Jraditionally, wafer ~carriers

I ncl udi ng wafer containers are cleaned with water solutions and dried with
pressurized air or gases. Such cleaning is critical in keeping yields up.

| n order toInebkaol welty cagaakplsi shcal eaRchgngt hecHaaismeeadreto be
di sassenbl ed or at |east have covers renmpved exposing the |atching
mechaniHfdo SPﬁi¥1§Pé@e§§qqseP&B@ﬁuFﬁﬁens§V§ha98°lP§HF8§sge¢8rﬁﬁéye%%éﬁt t he

Cover %orl%{‘]ter %%V%%nt%%e% f@%xt&"c%@“h@ﬂ QEt%Bﬁ L2bgkibar bk}stﬂéff'cu't
f'mas ing I's acconpli th the Fatc I ng nmechani sm encl osed
drylnglm&dhﬁmg ammmmmaﬁniatGhnhgpaEthambsnnha peekihedatecandhe rotatabl e

caroned nenbers are particul useful .in caonfqrm,n Lth the industry

ot B Oa RIS Lh SEeCa TG CLREN3B8m CARPREIONBOLY, BESEEM E6D,
Provi signali e r3paGidiieBhHONrer EbMBabael s ﬁ%@'EﬁghﬁeBVQEhhh%a§8H‘CO”dUCtOV
Equi prent Manufacturers Institute, Muuntain View, California, and attached

as an Aﬂﬁ&ﬁdmms FMGEGHSEah@aﬁé p@qaﬁp@szeneamgeoafgaSﬂe paﬁabhel spaced

0oL, Ry L3 Shkaxas WAl Scgis Loebycably, pRegtld toto g door

Bot h t So18 a7 taneously he door.
Consi StﬁﬁedﬂitvléltWeﬁﬁ:onqﬂ&%dxatd&anﬁﬁ@VeIﬁhboﬂabrér aBkdopenbeg transport

nodul es_or
disassembled or at least have covers removed exposing the
latching mechanisms. This process is labor intensive and
tedious. To the extent the cover is not removed, access and
cleaning of the interior is difficult. Also if washing is
accomplished with the latching mechanism enclosed, drying of the

enclosed latching mechanism is problematic.

The rotatable cammed members are particularly useful in
conforming with the industry standards for robotically opening
the 300mm carrier doors. See SEMI E62, Provisional
Specification for FIMS Door, available from the Semiconductor
Equipment Manufacturers Institute, Mountain View, California,
and attached as an Appendix. These standard requires the use of
two parallel spaced tools, termed “latch keys” which are
robotically inserted into a door. Both tools are simultaneously
rotated clockwise to unlatch the door. Consistent with these
standards, conventional front opening transport modules or
shippers for 300mm wafers utilize two separate latching

mechanisms, one for each side of the door.

Such mechanisms that are also manually openable, utilize

handles that also turn the internal cammed member. Traditional



shi ppers for 300mm wafers utilize two separate |latching nechanisns,. one .
for eaclweiote4022 t he door. Such nechani sns that are al so renvusbdnssppenabl e,
utilize handles that also turn the internal caroned nenber. Traditional WO
01/ 04022 PCT/ USQQO 18511 5 300mm shi ppers that have such manual handl es
require each of two such handles to e separately rotated and then the
door is manually renoved by pulling on the manual - handl es. Such separate
rotational novenent by each hand of an operator in non symretrical,
awkwaPlmmagb igpeesalthg tc bavee suttuintanaml haidikeomadduitre escldidficwbt to

ascertajn. if .each rotational _.handl e has been, turned the full,K necessary
rota?PSh PSPdF&FIFOI Fcﬁﬁﬁﬁ%ﬁt. |aﬁ%ﬁﬁﬁﬁ§)éﬂqrﬁhﬁﬂ1 FF?%Ea&§ng.canned
”E”bﬁéﬁuﬁmm?t removed\akebulddnd &n 40X marhdiel el severghcrlef i ci encies.
The rotatable canmmed nmenber can be difficult to design and fabricate and

t heySepPpprEsl FptrEdenad mevemend] by saph digndilof aampsiratobein fon

reas : ani va r@ﬁ% i | f ch camed nenbers

redugggﬁkﬁg%gﬁaﬁ%gla%gdvgkggg lrigxgzréd};&aesn%ié?l?rletr%‘g?é do not typically
haveAddihat bnapdyatiitond swiidif £ itoudns [tat iaskdtm imotiof e retdoiongl a | i near

notipn that is .irreqular as. is ropriate in |atching and unl atching
applgéHQESnQ?SPgFFPcipiﬂgf,%Wﬁbﬁ%ﬁgn 985 St atTHP St £9%tEtthg canmmed
nmenberschiagsersteRat@yineccur before the latch portions are fully

extended or ‘retracted. Mreover, such canmed rotatable nmenbers are inimcal
to providing a supplenental non-rotational manual grasping

Although such rdtating cammed.members function in wafer
carriér doors, they have several deficiencies. The rotatable
cammed member can be difficult to design and fabricate and they
typically require relatively large circular cammed members fér
reasonable mechanical advantage. Reducing the size of such |
cammed members reduces the mechanical advantage. Moreover
cammed members do not typically have'smooth operation when
translating the rotational motion to a linear motion that is
irregular as is appropriate in latching and unlatching
applications. Particularly, when manually rotating such
rotating cammed members, false stops may occur before the latch

portions are fully'extended or retracted.

Moreover, such cammed rotatable members are inimical to
providing a supplemental non-rotational manual grasping
latching/unlatching handle. Providing rotating supplemental
manual handles are known. However, such handles that rotate
provide a very insecure handling means which can lead to non-
smooth cumbersome manual placement.and removal of doors from the
door openings of the enclosure portions. Such non-smooth
operation can lead to inadvertent contact between the door and

enclosure at the door opening causing scrapping with particle



| at chi ng/ unl at chi ng handl e. Providing rotating supplenental__manual handl es
are known.weeomedazz, such handl es that rotate provide a verBEk

handl i ng neans which can |lead to non- snooth cunbersone manual pl acenent
and renoval of doors fromthe door openings of the encl osure portions.
Such non-snooth operation can |ead toé nadvertent contact between the door
and enclosure at the door opening causing scrapping with particle WO

O1/ 04022 PCT/ USOQ 18511 6 generation, disruption of seating of the wafers,
parti clgendrarichi,ng ifstuptilte o seating oft féve wadesisrabratdcd€equences. A

waf er door with | at chi ng mechani sm | d. i deal l. e I [ andl es
that | narray bt Gt SRR bty dhehin s M CCTAr 0te ssheRsihlaa

manual |y \aperatebdegre katl dtcrsmpidchardasi wovard ideatldivt ihasley oper at ed
and that has a sinple nechanical design is needed. reover, such a door

i s needehspimg demslies thath manmalily) PRETRLE dharldds PR BEGTRR 15 er at i on

of the doar. SUMVARY THE | NVENTI ON A waf er contai ner has an open front
defirmn#h%%ef%ﬁxﬂo rﬁéggﬁﬁ i frane and a door sized for the doorpreceiving
frame. The door receiving frane has slots on opposite sides and the door
and utilizes two latching Iinkages that extend, lift, lower and retract
two | atchi ngy pRAddONSy fogupddeas allger pOTdd Gs Gmaeatily Ooppedilye ssidde of the
door and into and out of latch receptacles on the door .receiving frame. In
a pref eknedi thvoly merrated 2nd dihah fp St iEmRYR Redherdsad dssdifty 4 at e

with a handle oRoPeSIEd, tNRNELS AL PR dif TR i¥fs therlawe The

industry standards for robotic operation of the door.

SUMMARY OF THE INVENTION

A wafer container has an open front defined by a door
receiving frame and a door sized for the door receiving frame.
The door receiving frame has slots on opposite sides and the
door and utilizes two latching linkages that extend, lift, lower
and retract two latching portions from the edge portion of each
opposite side of the door and into and out of latch receptacles
on the door receiving frame. In a preferred embodiment, each
latching mechanism utilizes a sliding plate with a handle
connected thereto and exposed on the front of the door. The
sliding plate has a pair of lifting linkages cooperating with a
pair of latching linkages. Moving the handles outwardly first
extends the latching portions in a first direction into the
latching receptacles and then by way of a ramped cam surface and
cam follower surface on the overlapping linkages, the latching
portions move in a second direction normal to the first
direction to pull the door inwardly and to seal the door to the
container portion. The sliding plate includes a rack portion

engaged with a pinion. The pinion is accessible from the front



sliding plate has a pair of lifting |linkages cooperating with a pair of

| at chi ngve osdeezpes. Movi ng t he handl es outwardly first extcynsootssiil at chi ng
portions in a first direction into the |atching receptacles and then by
way of a ranped cam surface and camfollower surface on the over| apping

| i nkages, the latching portions nove in a second direction normal to the
first direction to pull the door inwardly and to seal the door to the
container portion. The sliding plate includes a rack portion engaged with
a piaofl drthe Hwopiby on Istccksyi Wherébpnthdeméchbani s 8adh0be22perated

PCT/ U 18511 7 qaf the door. b | at ch key whereby the, nmechani smcan be
oper%ﬁ%@l? {1 cﬂqm/s o t‘éhNﬁ?%‘i_’ﬁa%%‘ﬁah?s%?’glg?évwag& fi PR3 non-

r ot atdt ik HpsPtdupiendhend et tRaOVpE6Fide S €8 098abHdARYNMehAE £BREr ating the
latch. In a preferred enbodi nent the entire Iatchlngbnechanlsn1|s exposed

on tIReXFNT dthe Neatrlor . T abpreferred semhedimenss theepatize enbodi nents
of t cl?]ﬂifr%'}&é ﬂfsrﬁr?% &ﬁ%a?%&%ﬁé‘a%r énéf'éhBrgzébg‘?d to operate
atcni mec

t he anism™ An obj ect and advantage of prererred enbodi nents is
that the latching nechanismis exposed on the front of the front door

facilitating cleaning and drying of the nmechanism. visually assuring
proper operation, and,generally providi easy access to the chanismif
naintenaﬁ@%_?@ﬂ?ﬁﬁa : %%V%%F%é? agdpﬁﬁggﬁfﬁ eeaPogF@FBFﬁeﬂgeﬁggdinents of
the ihPmerdidonis sSthd@ta tHeRSr &L POn&PORe £AS! OSUPBSvidBLES LB BpBkEeE the

nunber of conponents, sinplifies assenbly, and reduces cost. ~An object and
advaegbkatethinefreeekanitsmodi nents of the

An object and advaﬁtage of preferred embodiments is that
the latching mechanism is exposed on the front of the front door
facilitating cleaning and drying of the mechanism, visually
assuring proper operation, and generally providing easy access

to the mechanism if maintenance is needed.

An object and advantage of preferred embodiments of the
invention is that there are no door enclosures. This minimizes

the number of components, simplifies assembly, and reduces cost.

. An object and advantage of preferred embodiments of the
invention is that the manual motion to latch the door is
intuitive, that is, moving the handles outwardly toward the
periphery of the door extends_the latch portions. Moving the

handles inwardly retracts the latch portions.

A further object and advantage of preferred embodiments of
the invention is that the manually operable latch mechanism of

the door is also robotically operable.




invention is that the manual notion to latch the door is intuitive, that
i s, novi ngveeE4eahdl es outwardly toward the periphery of FREUROYIBSELt ends
the latch portions. Mwving the handles inwardly retracts the latch
portions. A further object and advantage of preferred enbodi nents of the
invention is that the manual ly operabl & | atch mechanismof the door is
al so robotically operable. WO 01/04022 PCT/US00/ 18511 8 A feature and
advant age of preferred enbodi nents of the invention is that the |atching
mechani sm operates snoothly particularly when conpared to nmechani sns
utilizing rotating camed nenbers. An advantage and feature of the
i nvention ig fbatukbeandatdhbnganecbanpserarirbdzenbbdinenpsi sédtibé a
m ni mal_ menber of conponent parts that are nmechanically si h yet provide
an efﬂ@@?@ﬁéoﬁnasrépﬁébF@eléﬁ&ﬁpﬁﬁga@?FgﬁplﬁﬁoPHSFa 8§tﬁ?8gg %yadvantage
of the JapeRiianiis whlal cbiia-gBCRBNkEhLALBASI Lianedihg kBeatthgrior of
the door thereby "mnim zing the generation and dispersal of particles by
t he doammmesecmambems .\\hen used herein "substantially" includes the
guantity, quality, or position exactly as indicated. "Connected" and
variation thereof do not require direct connection or contact and the
el ements connected nay be |inked by way of nechanisns or couplings. BRI EF
DESCRI PTI ONagF 2B nRA NG feh@Gurd bF ghpeiapeative Ysewhat ahprior art
SMF p%%fching mechanism utilized is comprised of a minimal member of
component parts that are mechanically simply yet provide an

effective and reliable latching action.

Another feature and advantage of the invention is that the
mechanism is positioned in the interior of the door thereby
minimizing the generation and dispersal of particles by the door

mechanism.

When used herein “substantialiy" includes the quantity,
quality, or position exactly as indicated. “Connected” and
variation thereof do not require direct connection or contact
and the elements connected may be linked by way of mechanisms or

couplings.

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 2 is a perspective view of a prior art transport nodule. W 01/04022
PCT/ USOWd @722 © FIG 3 is a perspective view of- a pri orPCAVgSopngsidport
nodule w th handles for manual operation and openings for robotic latch
keys. FIG 4 is a perspective view of a wafer container in accordance wth
the invention herein. FIG 5 is an expl oded view of the front sides of
conponents of the door of a wafer container in accordance with the
invention herein. FIG 6 is an exploded rear view of a latch nechanismin
accorgencs Wst b pleespeceivieoniksr @ifn.a Pror dst arAl Gyeid aidulé ew of a
front of an assenbl ed door .in accqordance wth the invention herein. f

FI G Wathshanglsss fogcmapnal PPakasion 13t RRPHAEHAREHW IR ¢ e F&R chi ng
portkgg gietracted in accordance with the invention herein. FIG 9 is a
cross sectional view of.a |latching mechanismwith the latching portion
extended in accordance with the invention herein. FIGS. 10a and 10b are a
perspective views of the front and back or a door of a wafer carrier in

acco?g? with the i ntion /04 PCT/ USOQ 18511 10 TAI LED
SPECrFPcAfl &N ﬁrP&Fsé’retc Vés"lf 2t T BT3B Tpertt A S PoUs 20

with the invention herein.

FIG. 5 is an explodéd view of the front sides of components of
the door of a wafer éontainer in accordance with the invention

herein.

FIG. 6 is an exploded rear view of a latch mechanism in

accordance with the invention herein.

FIG. 7 is an elevational view of a front of an assembled door in

accordance with the invention herein.

FIG. B is a cross sectional view of a latching mechanism with
the latching portion retracted in accordance with the invention

herein.

FIG. 9 is a cross sectional view of a latching mechanism with
the latching portion extended in accordance with the invention

herein.

FIGS. 10a and 10b are a perspective views of the front and back

or a door of a wafer carrier in accordance with the invention.




and a front opening transport nodule 30 respectively for which the
inventionw6ellbddt y suitable., Each seal abl e encl osure has gcTamot/e8sner
portion 34 and a cooperating door 36. The SMF pod 20 also has a separate
wafer carrier 38 which is a Hbar carrier, well known in the art, which
seats on the top surface 40 of the dqgr 36. Each container portion 34 and
each enclosure has a top side 46, a front side 48, and a bottom side 50.
In the SMF pod the bottomside 50 is open for receiving the wafer carrier
38 and the door 36. The doors have an inwardly facing side 52, an
outwardly facing side 53, and a periphery 55 conprise an enclosure 56 with

an open interior 58 which ceoprarfigpaspceirearyoshani sm 60, a portion of
which is shown in FIGS. 1 af@ Z— The Tatching nechani smincludes a

| at ching portion 62 which is extendable out of slots 66 to engage into
| at chi ng poption aeceFVG$s b8ahdcatsowia bhdet doorpdninme FMIR imrdsLOGf t he

container portion 34.  Referring to Fl ior art waf.er container is
shown ¥R ch f??PES?P%E%%QhEHﬂT%SO%B é%}ﬁ @ %ﬁf@ﬁﬁﬁﬁf?ﬁﬁvé%%ﬂ é%

facilitate; noLAEION Of REgE1y Sfhdchiond! espade souRlek thA odiatiald &

caronmed nenbers i n each respectlve door enclosure. Referring to FIG. 4, a
waf er container EGrtncnrbér@mﬁng coeperaing i oY 364 | e aPEF amf 2

gener al rises_a_contai ortl QOpEr 0f 94 The
cont ai ﬁ£¥op§$?i Bn RBs* O‘f[‘?g 62% %Sz)%lz\ﬁ@%ial% HF l?a%ra ’{1‘3 o7 waf er
sl ots &891fRhowASehttRE apt, renbyrl sedts wadh etise Wom s&iﬁ&cﬁmmmldﬁl the

hori zont al glanes. The slots are
door

Each container portion 34 and each enclosure has a top side
46, a front side 48, and a bottom side 50. 1In the SMIF pod the
bottom side 50 is open for receiving the wafer carrier 38 and

the door 36.

The doors have an inwardly facing side 52, an outwardly
facing side 53, and a periphery 55 comprise an enclosure 56 with
an open interior 58 which contains a latching mechanism 60, a
portion of which is shown in FIGS. 1 and 2. The latching
mechanism includes a latching portion 62 which is extendable out
of slots 66 to engage into latching portion receivers 68 located

in the door frame portion 74 of the container portion 34.

Referring to FIG. 3 prior art wafer container is shown which
illustrates handles 80 which may be swung outwardly to
facilitate rotation of same. Said handles are coupled to a

rotatable cammed members in each respective door enclosure.

Referring to FIG. 4, a wafer container 90 incorporating the
invention is illustrated and generally comprises a container

portion 92 and a cooperating door 94. The container portion has



defined by the wafer support shelves 102. The contai ner portion generally.
has an oyeoi/d42nt 106, a closed top 108, a closed left SH@EUSDABSIA cl osed
back side 112, a closed right side 114, and a closed bottom 116. The
container will typically have-an equi pnent interfaces, not shown, on the
outside of the closed bottom The ddor 94 seats into and engages with a
door receiving frame 120 which may or may not be integral with the shel
124. The door franme 120. has two &airs of opposing frame nenbers, a

ver @ PHurRdiit 1 3F WEFR LRl et hok G ofrml i Ft 10w, andgrempeal ofertical -
fra ﬁﬁ?gb e . Lr i J &G , G [ apertures or
sl o{% | cﬁ{ grne%%%t%\?gtdlaallgf%n%%ﬁz;g afngs?aé%%% ngﬂtq%eggégg ??)et he
contdefiieredp iyt ithre wHfexcoippeyt dleekves Be2 i veThaf eontejnaeni pgrtkans such

as disclosed in U S Patent No. 915,562 which is_ fncorporated. b

ot SRR IS B3, T oRE b krTe Hlbmet AL 7296t R KEBRN RrCLREedr 15E¥he door
may ditdd 1129 ,2 f I Qs P YR 601 a€ O3 JUK ech GFe@ rPGRE! sidbi D41 Sagyi fably
secured, such as by spring nenbers as disclosed in serial no. 08/904, 660

whi cilased edrser dtlfd hdihe reomaird e rwinte, tvipdical hpukawg as2 which form an
encl osure 164.. . Two. actuatjon portions canfigured.as al _bhandl,es 170,
172 SPRRRERY ST st (19 A7 e T FEAS RBVEPE eRPtRkey  hol es
180, bclttbmpr ovi de robotic access to additional actuation portions
configured as key receivers. Latching portions 184, 185 extend and retract
t hrough apertures 186, 187 in the door periphery 188. Wc) 01/04022

PCT/ USQQ 18311

The door 94 seats into and engages with a door receiving
frame 120 which may or may not be integral with the shell 124.
The door frame 120_has_two pairs of opposing frame members, a
vertical pair 130, 132 and a horizontal pair 136, 138. The
vertical frame members each have a pair of receivers 150,
configured as apertures or slots which are utilized in engaging
and latching the door to the container portion. The door may
have an active wafer regaining means such as disclosed in U.S.
Patent No. 5,915,562 which is incorporated by reference herein,

or a passive means as is well known in the art.

The door may utilize a front cover 160, configured as a
panel, which is suitably secured, such as by spring members as
disclosed in serial no. 08/3904,660 which is incorporated herein
by reference, and a housing 162 which form an enclosure 164.

Two actuation portioné configured as manual handles 170, 172
extend through apertures 174, 176 in the front cover.. latch key'
holes 180, 182 provide robotic access to additional actuation
portions configured as key receivers. Latching portions 184,

185 extend and retract through apertures 186, 187 in the door
periphery 188.




12 Referring to FIGS. 5, 6, 7, 8 and 9, the door enclosure 164 has two
conpar t meniyg okBf22192 for housing two different mirror i memeErASt0AsSi1
mechani sms 200, 202. In this enbodi nent the door has individual nechanism
covers 203, 204. The first or left side |latch mechanism 202 is in an

expl oded view with the second or right side |atch nmechani sm 200 assenbl ed.
FIG 6 shows the opposite or inwardly facing view of the exploded |eft
side latch nmechani sm conponents. Each | atch nmechani sm has generally a
actuation portion 205, a notion translation portion 206, and a |atching
portion 207. In the specific enbodinment illustrated, each nechanismis

conpri sed Okeﬁeikﬁﬁ?nﬂoa@tgétiﬁg BOryi,08 248 wvhi ehei A6bHdeAcRosuLEPEELI Ve
manual handl e 170, 172, connecting portion 218, a pair _of connecting |inks
confi glwesd tao gompeikctrentsaddOa &83At far hapsindr swo2diffpEentfRiAEOT i nkages

i ncl ud f 226 i fi] ' C '
| ot or oI R oL b Bocy351o3,208 CBfp, oy ThuPnESc phPBYABALILRE 1aB5: T D20

242 coalsl guHedidaaposieshafienl tbveng R0Bkagos.220he222rsboper aeft With
| at ching arms 250, 252 which include the |atching portions 184, 185, and
gui de Pafisedgtebgmegbandsar 20dr 48 a8 §0i GEPHPACY BiEEnHERY FRenPeEReRd

| i nkag gui; i ri Ln:apd e db hegl I | de
slots %%éflggﬁ.gfﬁg ﬁg?%ﬁiﬁ%%géﬁégﬂaﬁgg gggﬂg?%g'neﬁggf5623%82%n$€gured as
nunbs wipipels idet exd ihwamdltyhfatiogt vieweo274hef exhéotatchefiy aide. 1ahehback

side of the . latching arns haye st Liftin ortion 276 nfigured as a

canlfoWFﬁW@P}ﬁﬂtﬁogp%§ﬁﬁféngaééﬁgn§agﬁbfE@Shi?gs&hﬁéﬁ gﬁﬁﬁﬁ%ggyt%e second

lifting RN Porithenl it ng kbhkagetkanplavide pbetion 206, and a
latching portion 207.

In the specific embodiment illustrated, each mechanism is
comprised of a sliding actuating portion 210 which includes a
respective manual handle 170, 172, connecting portion 218, a
pair of connecting links configured as a rack 224, and a central
aperture 225. The lifting linkages include a cam surface 226 or
second lifting portion configured as a ramp, lateral guide slots
232, 234, a central guide slot 236, and spacers 240, 242
configured as posts. The lifting linkages 220, 222 cooperate
with latching arms 250, 252 which include the latching portions
184, 185, and guide members 258, 259 configured as guide pins
extending from the linkages. The guide pins ride in and are
captured by the lateral guide slots 232, 234. The latching arms
also have stop members 268 configured as numbs which extend from
the front face 274 of the latching arms. The back side of the
latching arms have a first lifting portion 276 configured as a
cam follower with a ramp engagement surface 277 which engages
the second lifting portion on the lifting linkage to provide the
inward- outward motion of the latching portion. The cover

pieces 203, 204 retain the components in place and may be



I nwar d- outward notion of the latching portion. The cover pieces 203, 204
retai n weoneoppnents in place and nmay be WO 01/ 04022 PCF¢IS0SHoa851m1 13
attached ideally nmy non-netallic screws at screw holes 282 into post 284.
A gear nenber 290 configured as a pinion is rotatably seated on a post
294. The gear nenber engages the radqB on the connecting portion 218 to
hori zontal |y nove sanme when the pinion is rotated. The gear nenber has a
key receiver configured as a latch key slot 298 for receiving a robotic

| at dttamheRDE delidl vy ey nacenetal thnssctewesat screv holeat 282 patbi on and
t he nan#ﬁélhandle constitutes a second actuation portion which both

act &5 ‘motion translation portion conprised of the rack and pinion
mechani sm and the connecting |inkages. Alternate notion translation
portions nmay be used and still be within the scope of particular aspects
of the invention. The | atch nechani sm operates anal ogously to the |atch
mechani s cfegt @ember 2%} camfiguoed 29 azpingpn Ul s rogppbabidti on seria

nu 08{ 891, 6 ' | Spal 1C r h | y f c hough a
ot N S bt At | TS AR Mt "EhGpBe ST RS FRERNEn RGO *
por tacamegting hortiae e to flionhzoént&hlygsmare saméiwkdnt bhéapenabhy nove
said linkages, In the 08/891, 645 application, the latching are also is

L
engaged O 191 t he! 1ot M HDIBCRPTERR FeRbkPY TRCEHEST nSPRALILRSE BRe2
| at ohiih atdy | $16@P3 98 efb DY B8 VAL | DOrbbokage) apeh t Ry UPoHOWNTLEDE i ON 'S
controlled and limted by the configuration of structure on the covers
203, kex04receiver constitutes a first actuation portion and the

manual handle constitutes a second actuation portion which both
actuate the motion translation portion comprised of the rack and
pinion mechanism and the connecting linkages. Alternate motion
translation portions may be used and still be within the scope

of particular aspects of the invention.

The latch mechanism operates analogously to the latch
mechanism of FIGS. 17, 1l8a, 1%a, 19b, 20, 21, of U.S.
application serial number 08/891,645, which is incorporated
herein by reference, although a rotatable cammed member is not
utilized. Rather the sliding handle portion with the attached
lifting linkages are utilized to laterally move said linkages.
In the 08/891,645 application, the latching are also is engaged
with the rotatable cammed member. 1In the instant case the
latching arm is captured by the lifting linkage and the up down
motion is controlled and limited by the configuration of

structure on the covers 203, 204.

The individual parts of the door mechanism 100 may be
suitably formed of carbon fiber polycarbonate to provide a

static dissipative characteristic. The front panel and door




The indi.vidual parts of the door nechanism 100 may be suitably fornmed of
carbon fi bwwo qaa4y2ar bonate to provide a static dissipativepclheseoaigsii Sstic.
The front panel and door WD 01/04022 PCT/US00/ 18511 14 encl osure may be
formed of polycarbonate. The latching conponents nay be formed of suitable
pl astics such as nylons or PEEK WO 0j4 04022 PCT/US00/18511 15 IN THE
CLAIMS : "ifhhhiLllhltij/0t/10pr1r1r 1. A wafer container conprising: a) a
contai ner portion for holding wafers, the container portion having an open
i nteri @hcdRduaed®Rs dlel ¥orgedasguban yéa@bonhitae debi NhRgnangoor opening,
the door frame having a latch receptacle; b) a door placeable in the door
frane (CTEOPERtEhEaYobe fopBedngf sHatabde paaskgca sreht agndydonpr bsi ng:
an out ggggeating portion sized for engaging with the generally rectangular
door franme, a |atching nechanismconprising: a handle exteriorly exposed on
the front of the door, said handle |aterally noveable, a latch portion for
extending into and retracting fromthe |I|atch receptacle, and a notion
transl ati on portion connecting between the latch portion and the handl e
for translating lateral notion of the handle into extending and retracting
of the latch



portion. 2. The wafer carrier of claim1l wherein the |atching nmechanism .

I S not -vwbletm4032 door encl osure. 3. The wafer carrier of cbhermsdosgsarei n the
notion translation portion conprises a rack and pinion. This Sheet Has
Been Replaced 1111111 121212 L1 I 1111 WO 01/ 04022 PCT/USOQ 18511 16
4. The wafer container of claiml1l whggein the door—has_zLigil-§%ﬁ§ﬁi2d a
right side, and wherein the latch nmechanismis a fi atch nme m and
the wafer container further conprises a second |at CHMM "Imgmherel n
the first latch mechanism is JNSIHE @QIAIMS: t he | eft and
the second latch nechanismis positioned on the right side of the door

A wafer container conprising: a) a container portion for hol ding wafers,
the container portion having an open interior and a generally rectangul ar
door frame defining a door opening, the door frame having a | atch

recept acheyaberacdobaipbaceahmpeisinghe door frame to cover the door :
openi ng, the door having a front and an outer seating portion sized for
engaging Wi th the generally rectangular door frame, a |atching nechanism
CONp&) Si Ng: ca8ntai BrPPEELEBNf ebreRB2aing WalrR rishe dhat eantegeRiacl e, a first
actuation portion for receiving manual or robotic actuation, and a notion
tranBPEELBA PaVingnarofrest ingepéoreand: hegraecally rectangular door

frame defining a door opening, the door frame having a latch

receptacle;

b) - a door placeable in the door frame to cover the door

opening, the door having a front and comprising:

an outer seating portion sized for engaging with the generally

rectangular door frame,
a latching mechanism comprising:

a handle exteriorly exposed on the front of the door, said

handle laterally moveable,

a latch portion for extending into and retracting from the

latch receptacle, and

a motion translation portion connecting between the latch
portion and the handle for translating lateral motion of
the handle into extending and retracting of the latch

portion.

2. The wafer carrier of claim 1 wherein the latching mechanism

is not within a door enclosure.

3. The wafer carrier of claim 1 wherein the motion translation

portion comprises a rack and pinion.

This Sheet Has Been Replaced
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portion.,and the actuation portion for translating actuation of the handle
i nto engageownbsozf the |atch portion with the |atch recepP&E/US00/185¢Et

| at chi ng nechani sm exposed on the front of the door providing access to
sai d nmechanism This Sheets Been Replaced 11111111 NI 2112121 11 Il 11

| N~~ N~~N I NS WO 01/ 04022 PCT/ USO0/ 18811 17 6. The wafer container of
claim5 wherein the latching nechanismfurther conprises a second
actuation portion, and wherein the second actuation portion is a rotatable
| at ch keyTheeneafuer cantdaiherf bf stlaihuht wibareinmtthe deon mahunllgft oper abl e
handl e. 7. The waf er_ contai ner

. f claim6_wherejn the manual ly operable
handlengenéﬂdrépﬁﬁﬁﬁFe§}§9'Tﬂ%gmﬁﬁﬁ?e%Ban?ni?{gb Tﬁ%ﬁ?ﬁ%ﬁ%w&§eﬁn t he
Mot i ong; LEANSLALLORPRLLE SR £RAPERS OFa Bef 266n 88N &r PE N Bl FECHRSE Sds 9.
The wafer container of claim5 wherein the |atching nechanismconprises: a

Latch ar sewbnt iaDCBnﬁsph@ﬂésmndnﬂawhﬁgeéncéh? fbrsonkrtendeRERR SR he
irst cam qui, t t d | h ' j h
(AT g Lo pl e oo bt Loty an g o e

openi ng®i K%t _ : | NG age having a first
l1ftingepARhion LBt poEBEiahedt be tMe engit sbee 6frsihe cdsogui de configured
to extend the latch portion

5. A wafer container comprising:

a) a container portion for holding wafers, the container
portion having an open interior and a generally rectangular door
frame defining a door opening, the door frame having a latch

receptacle;

b) a door placeable in the door frame to cover the door
opening, the door having a front and an outer seating portion

sized for engaging with the generally rectangular door frame,

a latching mechanism comprising:
a latch portion for engaging with the latch receptacle,

a first actuation portion for receiving manual or robotic

actuation, and

a motion translation portion connecting between the latch
portion and the actuation portion for translating actuation

of the handle into engagement of the latch portion with the

latch receptacle,

the latching mechanism exposed on the front of the door

providing access to said mechanism.

m (e




outwardly with respect to the door in a first directioninto the latch .
recept acweoreaudza |ifting |inkage connected to the slidi ngchReldfsPortion
and laterally noveable therewith, the lifting |inkage having a cooperating
second lifting portion engageable with said first lifting portion, the
first lifting portion and the seco lifting portion arranged in an

overl apping rel ationship, one of said This Sheet Has Been Repl aced |
Lrrrrererrerervererererrererr rrerer e rrerrrrrrtilr WO 01/ 04022

PCT/ USEQ/ R85 llard8 tbnsdindf tbP0c PRI anﬁegeiﬁ' #naegaRdnlihfti ng portion
having a ranp and the other of said first lifting portion and said second

i ftinBepbprPism Karshgry &@mprewg@g@rmcm fegtana tipmn mm,amxgml de

config % | i L th respe at.c | i nkage
whe rekagggtl?a%pme%Stgggr%ntcttpo Jioéln g.’ Ton® t%érorctaar?:@%]oeﬁﬁ/te [}é ®Yatch
I|nkaQEecalaeseamddthélE&Q@tOﬁcﬁﬂ@HﬂﬁﬁIpﬂﬂnddhﬂﬂﬁﬂatmadd&a%grSt direction
when the Iag ﬂg rtion is in the latch receptacle waf er
cont ai ABFTE ﬁﬁ Pﬁg ‘a) a container portion for holding wafers, the

contai ner__ portion having an Pen interior and a generally rectangular door
frame defihf MpEeHRRPERAET t Bbai@of VWhareinathagmanualdil receptacl e;

operable handle is non-rotatable.

8. The wafer container of claim 5 wherein the motion

translation portion comprises a rack and a pinion mechanism.

9. The wafer container of claim 5 wherein the latching

mechanism comprises:

a latch arm with two ends, one end having a cam
follower engaged to the first cam guide and the other
end having a latch portion éxtending to the opening in
the outer seating portion, the lifting linkage having
a first lifting portion intermédiate the two ends, the
first cam guide configured to extend the latch portion
outwardly with respect to the door in a first

direction into the latch receptacle; and

a lifting linkage connected to the sliding handle
portion and laterally moveable therewith, the lifting
linkage having a cooperating second lifting portion
engageable with said first lifting portion, the first
lifting portion and the second lifting portion

arranged in an overlapping relationship, one of said

This Sheet Has Bee:
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b). a doqr placeable in the door frame to cover the door opening, the door
conpri si nowodiresister seating portion sized for engagi ng w tecTidssoassaer al | y
rectangul ar door frane, a |atching nechani sm conprising: a actuation
portion for receiving external actuation, the actuation portion exteriorly
accessible and rotatable, a |latch portigon for engagenent with the latch
receptacle, a pinion connected to the actuation portion, and T$l et Has
Been Replaced 1 }111 111111 INTil 1121111 L" S WO 01/04022 PCT/ US00/ 18511
19 a rack engagegiwsthltlfeipynpeptasad andnesidngetondhkifainy ppotiown,
whereby rotation of the actuation Eortion S the atchéﬂgrtion. 11. The

| mov |
waf er cont ai ner BRVARg| A FOMRNBRE] hFh8t885r°ﬁa§ahd f1hat TR | at ch

mechani smis expasedieh bhE LEeA! s8Eohlic11#00hy dorcibe NaTEracomrai ner of
cl aim 10 wherein“the actuation portion is a first actuation portion and

wherei n the | at cengageanitssutfiather thenpecsrd aamegwhde aconiigeredokei on
that is constrained to, nove_laterall t he,second actuati portion
connecting to th@°W§cE?ewﬁéF§59gpﬁén%agghwﬁgghﬁﬁfgﬁ?ﬁagobgﬂeag?tgﬁed by
either rotating thexhigesinackdet LAB FBRPABh§AYEOheRY boteishl| ¥ideyiog the

B
second actuation nenbér. 13. T?e waf er container of claim 12 wherein the
door has a fronthendampetoamenentbRahpsahi sinkpgsetnod $AEORAONL .

direction substantially normal to the first direction

when the latching portion is in the latch receptacle.

10. A wafer container comprising:

a) a container portion for holding wafers, the container
portion having an open interior and a generally rectangular door
frame defining a door opening, the door frame having a latch

receptacle;

b) a door placeable in the door frame to cover the door

opening, the door comprising:

an outer seating portion sized for engaging with the generally

- rectangular door frame,

a latching mechanism comprising:

a actuation portion for receiving external actuation, the

actuation portion exteriorly accessible and rotatable,
a latch portion for engagement with the latch receptacle,

a pinion connected to the actuation portion, and

I
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14. The wafer container of claim10 wherein the door has a. front, a left
si de, anWOA1P4QAt side, and wherein the latch mechani sm PET/HSOU/8SL1 | at ch
mechani sm and the wafer container further conprises a second |atch
mechani sm and wherein the first latch nmechanismis positioned on the |eft
side of the door and the second | atl®h nechani smis positioned on the right
side of the door. 15. A wafer container conprising: a) a container portion
for holding wafers, the container portion having an open interior and a
gener al | y2 reatlarepgagedovkth f ¥ herep et oni agdaceonaakdngatPnghedodatepeni ng,

t he door hawl | e ; . Thi Has Been

Repl aced ggﬁﬂ#ﬂ’lmé}f%ﬁy’lﬁ’g&iéﬁ ‘?ﬁ-@ll’gl ?%%&aﬁ‘gp §°§P?§f‘~m°T’FF| L
1T VWO OMH @22 ACTHIEAIAS1 | 20 b) a door placeable in the door frame to
cover the door opening, the door having a front and an outer seating

portipn SrHedvd B¥r ergRgh e 6h EhgigenerahbyeifCERBOUbE HRSraframe, a
| at chi ng mechani sm conprising: a latch portion for engaging with the |atch
r ecebQRt aang §he skaeh meshanhsm ubsi oxPpdedi en £be feeafvpfigthebotic

act 4PN wWith a key, a second laterally noveable actuation portion for
manua

12. The wafer container of claim 10 wherein the actuation
portion is a first actuation portion and wherein the latch
mechanism further comprises a second actuation portion that is
constrained to move laterally, the second actuation portion
connecting to the rack, whereby the latch mechanism may be
actuated by either rotating the first actuation mechanism or by .

laterally moving the second actuation member.

13. The wafer container of claim 12 wherein the door has a

front and the latch mechanism is exposed on the front.

14. The wafer container of claim 10 wherein the door has a.
front, a left side, and a right side, and wherein the latch
mechanism is a first latch mechanism and the wafer container
further comprises a second latch mechanism and wherein the first
latch mechanism is positioned on the left side of the door and
the second latch mechanism is positioned on the right side of
the door.

15. A wafer container comprising:

a) a container portion for holding wafers, the container
portion having an open interior and a generally rectangular door
frame defining a forward facing door opening, the door frame

having a latch receptacle;
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actuatiqn, a notion translation portion connecting between the | atch

porti on anwoths4e22r st robotic actuation portion and betweerPGIES0018§ILH
portion and the second |laterally noveabl e actuation portion for

transl ating actuation of said actuation portions into engagenent of the

| atch portion with the latch receptacl2d. 16. The wafer carrier of claim15
wherein the notion translation portion conprises a rack and pinion. 17.
The wafer carrier of claim15 wherein the door has a front and wherein the
| at ch mechanismis exposed at said front. 18. The wafer carrier of claim15

wherein, the_l atchin chanjsmis first_ latchi i nd the wafer
carrieP) Thid @‘ﬁ%ﬁtp?i%%g%ég% ﬁép’f%%e%‘ﬁlﬁﬁi‘ﬁlﬁ‘iﬁ%ﬁ%% 901/ 04022
PCT/ USQRéABRE ] tRe Buothesviedpsiseont se€ond ditehisuptiRzhausmidrhat i s
substantlall¥ a mrror imge of the first latching nechanism_ 19. The

o]

waf er shredefosf engagimaswikler Ehe geReRdtl vnreeranEt AT APPorkTBIE, provi des
a laterally outward notion to the |atching portion and a notion in a
forward direction. 20. A wafer container conprising: a) a container portion
for hold'ng waf er s #he.container . portion having an open interior and a
genera?I;a gRind PP RbaR C??%ﬁﬁsﬁggining a door opening, the door frane
havi nga |atch receptacgle; b) a, door, placeable i.n the door. frame to cover

t he doﬁrlaBEEnPﬂﬁFlBﬁegaﬁo?néiﬁf%% % Q%p%%ei ?Eﬁqcﬁe%ﬁék?ﬁﬁﬁﬁising: i) an

outer seating portion sized for engaging

a first rotatable actuation portion for receiving robotic

actuation with a key,

a second laterally moveable actuation portion for manual

actuation,

a motion translation portion connecting between the latch
portion and the first robotic actuation portion and between the
latch portion and the second laterally moveable actuation
portion for translating actuation of said actuation portions

into engagement of the latch portion with the latch receptacle.

16. The wafer carrier of claim 15 wherein the motion

translation portion comprises a rack and pinion.

17. The wafer carrier of claim 15 wherein the door has a front

and wherein the latch mechanism is exposed at said front.

18. The wafer carrier of claim 15 wherein the latching

mechanism is a first latching mechanism and the wafer carrier

i L




with the generally rectangul ar door frame, the outer seating portion :
havi ng woomeaeag corresponding to the latch receptacl e woarusobessdpor is

pl aced in the door frame; ii) a sliding handle portion constrained and
| aterally noveable within the enclosure, said portion including a handle
exteriorly exposed on the front of 2lhe door; iii) a latch armwith two

ends, one end having a cam foll ower engaged to the first camguide and the

ot her end having a latch portion extending to the opening in the outer
seaf W RERPBr EPBRATLERS FlF?Fﬂ@dl1ﬁE§§énﬁamﬁﬁga&lﬁmr§PaFlﬂﬁlng portion

I nt S a d en Repl aced
| |%ﬂ$é+ﬁfa%1b9|%y\?ffggfl'lﬁ?§ |'F }111%1?#%:5 ?i‘ﬁ?’ ﬁf’ ﬁ%h}ﬁ?ii L S wo

01/ 04022 PCT/ US00/ 18511 22 configured to extend the latch portion
outwardly wth espect to_ the door | I rst rectigon into the latch
k8 ac EHe L) At Fir: RE FiARRod S BARSELEATHS TREISM ding handl o

por ¢+ 9Ms BaLi bAt gbat L ynnpredbhest Bengwetrhl 1heukivhirdntotliionkage thavi ng a
cooperating second lifting portion engageable wth said first lifting

poriaehinaerereien| andi agmpbienoanaad formardeddmgctiipni-ng portion arranged
in an overlapping relationship, one of said first lifting portion and said

second |lifting portion having a ranp and the other of said first [lifting
portion and said second lifting portion have a ranp engagenent surface,
the_second cam guide configured to nmpve the [lifting |inkage with respect

to tHe latch Plﬂﬂgﬁé ﬁﬁ@FéB?théomPéﬁﬁléﬁgagenent portion rides on the ranp
to nove the latch

a) a container portion for holding wafers, the container
portion having an open interior and a generally rectangular door
frame defining a door opening, the door frame having-a latch

receptacle;

b) a door placeable in the door frame to cover the door

opening, the door having an open interior and comprising:

i) an outer seating portion sized for engaging
with the generally rectangular door frame, the outer seating
portion having a opening corresponding to the latch receptacle

when the door is placed in the door frame;

ii) a sliding handle portion constrained and
laterally moveable w1th1n the enclosure, sald portion including

a handle exteriorly exposed on the front of the door;

iii) a latch arm with two ends, one end having a
cam follower engaged to the first cam guide and the other end
having a latch portion extending to the opening in the outer
seating portion, the lifting linkage having a first lifting

portion intermediate the two ends, the first cam guide

- N O AR
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| i nkage ,in a second direction substantially normal to the first direction
when the |woabsgzportion is in the latch receptacle. 21. POTESAISH1
carrier of claim20 further conprising a rack and pinion gear system
connected to the sliding handle portion, the pinion accessible from
exterior of the door whereby the door 22an be robotically operated by
engagenent with said pinion. 22. A wafer carrier conprising: a) a container
portion for holding wafers in a horizontal arrangenent, the container

por t i oromEigured opeerténdthanthtch ppeht ek epttid kdloh Wi cormragterto

portion at .the .open_front;.and b) a.door eto ose. f en
front, ‘Fled%ﬁrln c%n{)ﬂ: 2} n%jj,'r?cftla")’rf an%ﬁ? n%ﬁ%?fn% avirnegcezfcqaaéf:jb fi nhagmggrt I on
extendabl e outwardly in a fiyst. direction towards the |atch receptacle;
and --3vl__________T. Thi s Shibt e st BEFI RIS TE S 14 194 ¥5RS
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| i nkage and veable 1n a direction substantially parallel to the first
di rect ldnkagé hawitng cnecodpeheting tsexend nkbfeinmndaticl amtergageakdiem havi ng
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| i nkagehb0s88cHBVEIrt ing S6£016N arranged in an overlapping
relationship, one of said first lifting portion and said second
lifting portion having a ramp and the other of said first
lifting portion and said second lifting portion have a ramp
engagement surface, the second cam guide configured to move the
lifting linkage with respect to the latch linkage whereby the
ramp engagement portion rides on the ramp to move the latch
linkage in a second direction substantially normal to the first

direction when the latching portion is in the latch receptacle.

21. The wafer carrier of claim 20 further comprising a rack and
pinion gear system connected to the sliding handle portion, the
pinion accessible from exterior of the door whereby the door can

be robotically operated by engagement with said pinion.
22. A wafer carrier comprising:

a) a container portion for holding wafers in a
horizontal arrangement, the container portion having a open
front and a latch receptacle on the container portion at the

open front; and

b) a door placeable to close the open front, the door
comprising;
i) a latching arm having a latching portion

extendable outwardly in a first direction towards the latch

receptacle; and
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direction substantially normal to the first direction; iii) a sliding
handl e pwotoyszgonstrained and laterally noveabl e w thi np&RgssiAgASUr €.
said portion including a handle exteriorly exposed on the front of the
door and a connecting portion connecting the handle to the lifting

| i nkage, whereby the door may be opgrated by noving the exteriorly
exposed handl e, the handle portion further conprising g a linear gear
fixed thereto; and iv) a rotatable circular gear within the door

enclidgure. engaged with tHedimearirgerje ddacdni€WRe OeEL POSES éb' e from
the front exterlor of the door whereby the door nmay be roboti cal
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arm hav1ng a ramp such that when the other of the lifting
linkage and the latching portion moves with respect to the ramp,
the ramp causes the latching linkage to be moved in a second

direction substantially normal to the first direction;

iii) | " a sliding handle portion constrained and
laterally moveable within the enclosure, said portion including
a handle exteriorly exposed on the front of the door and a
connecting portion connecting the handle to the lifting linkage,
whereby the door may be operated by moving the exteriorly
exposed handle, the handle portion further comprising g a linear

gear fixed thereto; and

iv) a rotatable circular gear within the door
enclosure_engaged with the linear gear, the circular gear
accessible from the front exterior of the door whereby the door

may be robotically operated.

23. The wafer carrier of claim 3 wherein the sliding handle

portion is integral with the lifting linkage.
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