;& () *+e3eT}ITzFFGTHF2l &J6\JTJ(8 January, 2004' TRANSPORT MODULE W TH
LATCHI NG DOOR BACKGROUND OF THE | NVENTI ON Thi's i nvent | org gahaass 20044af er
carriers. Mre particularly it relates to seal abl e wafer enclosures havi ng
doors with latching nechanisns. Various nethods have been utilized for
encl osing wafers in_containers. For such storage and shoppi ng sone
~containers have rigid bodies Wth 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
t he anbi ent at nosphere. For wafers in the range of 200 mm and snal |l er,
contai ners known as SM F. ﬁstandardlzed nechanlcal i nterface) pods 20 such
as shown in .FIG 1, S 0 & SATGHING, DOORAn seal ed
-mni - enV|ronnent that al | gaereROORDE OO raiat processi ng - equi pnent
wi t hout exposing the mafer§'rU‘rhe-anbrenr—éﬁﬁgggﬁgﬁ%. Exanpl es of these
pods are shown in U S. Patent Nos. 4,532,970 and 4,534, 389. Such SMF pods
~typically utilize a transparent container portion 34 with a | ower door
franme porti6h135inwuhtgomedeaatasfk@n@aﬁﬁﬁid&ﬁﬂie&% Oopgpreottom 52 and a
| at chabl_e dOOﬁ g es t he opﬁn hottom The door frame portion 35
cl anps P3RS CBAEE §S| r@c}ﬁl Sfet §6@tabdsomaden wacdosvases Agvddd prent
attachasolre Wienl Q w&bthmeg@gagqghs Both doors nmay be sinul taneously
| ower ed downwardly from the shell into a seal ed processing environnent in .
sai d processing equi pnent. A separate H bar carrier 38 positioned on the
top 38286. T ° 8 January. 2004 2 surface 40 of the SMF pod door 36 and

| oaded Wit hywya f
o7 ocessi ng Sardouss SreholS Banl besh Sl sl e e HRRI PR s

t owar dcontainers. 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 SMIF4(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 atmosphére.
Examples of these pods aré 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 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 sealedvprocessing.environment.inrsaid~processiﬁg¥?

. equipment. A separate H-bar carrier 38 positioned on the top

 38286.1



utilization of larger wafers, specifically 300nmwafers. Transport nodul es
for such wafers, by way of devel oping industry standardsg Jahuhaty,c2004 r ont
openi ng door that drops downwardly fromthe nodule. Referring to FIG 2
such a front opening enclosure is shown. Such an encl osure has anal ogous
conponents within the container portion 34 without a separate renovabl e
.carrier. . Conventional configurations f door enclosures and | atching
mechani sms for seal abl e encl osures are known'in the art. Generally, these
LYPI calshit e doh eichR0HIEAGRd Mtford BRY AP 100480 ¥iIch U TP T ed. they
have nunerous noving parts, and they utilize nmetallic parts includlng

f ast endroyiergse widd dhempiogl Idoorf foire mecesEingt hed peiosle sEmgs sasidi ghl y
undesi eq_,gnn sem conductor wafer carriers or containers. Metallic parts
generate highly damagi ng particul ates when rubbed or scrapped. Assenbly of
a nodule with fasteners causes such rubbing and scrappi ng. Thus, the use of
~metal -fasteners or other netal parts in wafer enclosures is to be avoi ded.
Al t hough encl osures as descri bed above are utilized in relatively clean

envi ronment s\PS FEPIGRARTHAS REGe i dindisdgol hasamoveshttaagsht s on the -
encl oS e bt YICAMYE 4 R diEiRhdly %oydng‘g Wi £nel osure

ultimately requiring c ning. Such cdntamnan created by the
r ubbi nFmEnsport Sathriess Eor2GAktB waeids ,S lgh wvay tdfe depeylaipiony dfnddydpoor

| at chi ng _nechani sm.as .described .above,. b he fers, being, | oaded, and
unl oade%acﬂ%f"‘}':ﬁ]{é]5 ’méﬂ‘té'ﬁ'lﬁ?ela\/é%o%c?ﬁﬁmﬂ% d(t?&fr %%Q%gﬁﬁv%%%engaged
Wi th t a0t RIdule.! | Eefelie dy ey QS P tsudH £ ARG I idgt chi ng

mechani snms, the. difficulty of disassenbly of the doors, and the use of

net al | iRNFERIWIRAS QYT he BB AhEsileoante dosr andiiddang tconpasidnts

di sass eabl A ﬁﬁl ' : eapl ¢ ' i snms, and
Wth m%fﬁ)énal n%v%j%gn};rl}tﬂsé.é; e |lg(ﬁ} ?ﬁ?@%te.aabﬁ%gﬁaéfﬂgge;g oorarsbair]eequi red
for | areprivafer carriers require secure |atching nechanisns in the doors.
I'deal Iy, such mechanisnms will be nmechanically sinple with few noving parts
and no netal parts. Recently front opening transport nodul es have been
devel oped that satisfies many of the above requirenents. See, for exanple,

U S. Patent GdmventddnaibZdnt iyt cigl ¢ amuy iditshassi aned dech gy
owner of the jnvention of this application. Al so see Serial No. 08/ 904, 660,

in whi CFETIRNITN SRR P FUERS BfRIkNONTS dirEhev aKet sen, Adars,
and BOIGéne:fd EXy ASHAEE & Y101 AL P URFe Of ' ol Lot
appl i cation. %% " S62 pat};e% and\Pa o%e&%%%%ﬂ%ﬂ%%?%%éiripé
i ncor porelt kR Py ddigagrantiiedi thdhdsave atwis rpsreshaimg marts, veid as t he
ot her [ ier |latching nechanj s nown_.in the art, wll typically
use ro?@%g%llg@%%ﬁe%dnﬁé%‘gp%%%é%%m%me TR UF¢ %een. .
for med métgenis afdsterid sl Phiast ife A RURSrivd 1l & RJWB} CundeeSEfs1&efd ni ng
cam surfaces. 8 January, 2004 4
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 co_ntamina;nts may be created by the: rixbbi;ng of .




.In prior art carriers such”l atching mechani sms were encl osed within door
.encl osures. Such enclosures generally wll isolate and ®gahauarga20@hrticle
generation created by the |atching nmechanism Such particles can accunul ate
and eventual ly need renoval and cleaning. Traditionally, wafer carriers

i ncluding wafer containers are cleaned pwith water solutions and dried with
pressurized air or gases. Such cleaning is critical in keeping yields up.
In order to effectively acconplish cleaning, the doors need to be

di sass 1 fUcrt rSer v, X i WE# ‘#gg

rrechan%gr?s. Thi?s}apa;%?gés %@%ﬁ%ﬁiif eﬁg?v%g%ﬁd te%)‘l;%]ui. oﬁuf e ng)%?sent t he
cover idesmitihedmakere adeysthandatexsibeingfloaded nrd iunloadet fén ctite .

Also if [ j cc l5 wit h t.he. latchin chani sm encl osed,

drying ' eé}genjb %%’e atﬁi rﬁge e AL se‘b‘?%‘g?gﬁiﬂ c‘#lsﬁ‘fég?%‘? bt
car omedchne ndmatisa ieer et Dot ar | Phe!s@in réis CORF 05 M AGcdddht denandustry
standards f.or robotically opening the 300nmcarrier doors. See SEM E62,

Provi sitAEh i nechanighs f othe AL Bbenltvvaf | dbsessembd Y hef Sine cdorisi or
“Equi pmegig Mapuf r {Lu ' | | forni nd attached
as an pendi x.@%lgg @?gﬂfa%% %%sqﬁ(%{lri%gé ?h%k%fs?y%fg?%gh% a?f e%‘l%baced
tool s, deerpditfhichlkeysEashlyhdbsassabibleabléydoosses twelth né@slgoor. Bot h

tool s are. siultan sl tated clockwi se to ynl.atch the door. Consistent
with t RESELTERERLS Jp b e RInt ey PP AL A TRHR R hoboY Ea or

shi pperpafts S0OHH yWIgraesitdbre. two separate | atching 'nmechani sns, one
for each side of the door. Such nechanisns that are al so manual | y openabl e,
utilize handles that also turn the internal camred nenber':' Traditional

8 January, 2004 5 300mm shi ppers that have such manual handl es require each
of two - suopydang t Qo&Fs SEL V&Pt n : roLS. s
manual | y renoved bfﬁiﬁll?ngson ?ﬂg£§%nﬁé E%%g?gggaggghcéggégggeréi?ﬁf?onal
nmovenente@yre abat ¢abng oheamanpsmat tn  the ndoosymeldeably, agkelar d, and

gener al n intpitive. Additionally.,it is difficult tp ascertain if
each rd#%lg%%ﬁéﬁ%é%ﬁ#£ %%smﬁégﬂnfﬁ?ﬂgﬁ %ﬁ@p}ﬁlvlh%c RYEAPYVIRY 2 BRS 3R ul
| at chi ngo atietisl gpghtHg. Al t hough such rotating canmed nenbers function in
wafer carrier doors, they have several deficiencies. The rotatable cammed
menber can be difficult to design and fabricate and they typically require
relatively large circular camred nmenbers for reasonabl e mechani cal _
advant age. ReseeheDy! Pofit Z6p&hiRYCOL &R rﬁgygeﬁeé{ﬂe mechani cal

fe
advant age. Moreover” cammed nenbersS do ngﬁgtygﬁggﬁFéshave-snno h operation
when tréeselered thatrsabtisbhes menyooftbha hboear regtipeménts.i sseejegul ar

as is opl i i n. |l atchi unlLa i appl j.catjons. .Particul ar]
when ng§§%1$%é$% %i?%gggugagg%ﬁgg?hggcgﬁﬁgggﬁgﬁ§e$§§e 5I§%ds¥6§@pﬂﬁ§cBgcur
bef ore ahd asasidgnedrtootkeaswenédl by exéeﬂﬂednﬁioﬁebfaﬁhﬁg-ab@1§8¥€i0n§90h

canmed éftatable nenbfrs ars inimcal to providing a supplenenta

non- r ot At POnEPe maftAR L gV as pPRG7P 4t €RP ngianvRiehi FRehbname. feeobadi hgen

rot at i nga sdpPtSNEGGah, "ROYEhaRANML RRe 58N KNRYAM tbﬁﬁaeﬁo gych,figgdl es that
rotate provide a veré i nsecure handl 1 ng neans mﬁlc can Feal $6°Ronsmoot h
cunber sepeigaedatopthecnuneranf thevinventidnopf thenmihskanbor openi ngs of

t he enc i on SWeh,nQn; oth.,o atign | e to i padvertent
contactégé¥%§%g9§ﬁé dgg? a%gzeﬁ%Fgggrangtg§%8w8§oP5288ﬁrﬁgocsaegﬁaatIOD
scrappi agewihboppotratéd bySrdfevenye REP4iR.JenRESEI PALcHiAGUPt i on of.
seating of the wafers, particle launching fromthe carrier, or other

undesi rBpFRaRLFBEquBAcH8Ll padathe abberwiafies rarshenglatchangsm woul d
i deal | Y o] and! t Ly e the latgchi nmechani sm
that . oo e ot Tt o5V B5H L kot oForehBbehiY, CBRFR,
and i ntmenbersy opbeatedammddtinehbéas hasenpypigathgnbeah €esinea bg needed.
- Moreover, such.a dpor |s needed that conplies with the industry standards

f or rob%??%rﬁg%Ya?Fﬁﬁu AriRe2AbLF. PERNRARYLIER TLENgRVENTECRSACRAf er
containgéfbﬁ§ngncgﬂegu}fgagsgefined by a door receiving frane and a door
si zed for the door receiving frame. The door receiving frane has slots on
- opposite sides and the door and utilizes two |atching I'inkages that extend,
bift, -l omer and retract two | atching portions fromthe edge portion of each
opposite side of the door and into and out of |atch receptacles on the door
‘receiving frane. -In a preferred enbodi ment, each | atching nmechani sm
utilizes a sliding plate with a handl e connected thereto and exposed on the
front of the door. The sliding plate has a pair of lifting |inkages
cooperating with a pair of latching |inkages. Myving the handl es outwardly
first extends the latching portions in a first direction into the |atching
receptacles and then by way of a ranped cam surface and cam fol | oner




8 January, 20Q4 7 of the door by a latch key whereby the nechanismcan be
oper at edyrobo'?i4cal ly. Thus a | atch nmechanismis provi dedswghhag!,rmmqt ating
~graspi ng handl e that provides a secondary neans for operating the latch. In
a preferred embodiment the entire |atching mechanismis exposed on the
front of the door. An object and advantgge of preferred enbodi ments of the.
invention is that a non-rotational neans is provided to operate the

| at chi ng nechani sm An object and advantage of preferred enbodinents is

that the |atghinhgs hec [ LS. exp n the front of the front door
faciIitatinﬁﬂgHg%ﬂgﬁdgggdéﬁ%if%géo?égﬁefﬁﬁ%ﬁﬁﬂ?sﬂ?cb?ghﬁT?yw3E§ur|ng proper
oper at i onclesetd geithin | dJogr cencll ogueasy aSGERSehOl6EQr8BCHaNESAN Y will
naintequ i S needed. obj ect and advant age of preferred enbodi nents of

t he inven‘%lue%‘l'nei%n h%cfmi"’fA?g‘?ea’ Pabticbe efrebatien. crertedi hynthes the

nunber DitERIMYNEAan S4liD! [ 0ok SSSEIRl¥s aRf LE0URESaEQSLngAN Obj ect and
advant age of preferrgé enbodinEntgéof-theslnventlon |sa€%a% ?he manual

not i on €M EEEhLY Reqboremevahiandi okeanhag. i sTradit hgna by HawaEes

. ' f . d t the | atch portions.
Novi ng THE: FORt ARl HEEYE (ranfSLRRES | SFRrCLeRRPRneiti WakeRer  obj ect
and adveolegtond mefdried witwdbresssroied hgibnyenghonsis shat the

manual | y, opeyabl e | atch nmechani smof the door is also robotically
oper abl %l.e NG 75 el It Akeering eyiebdadvant ale ofdereterred

oot o b ST L L e b HBed o e T ot et ng camed
nmenber sdisassembled 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 ﬁashing is
accomplished with the latching mechanism enclosed, drying of the

enclosed latching mechanism is problematic.

The rotatable camméd membe:s 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 latchiﬁg

‘mechanisms, one for each side of the door.

Such mechanisms that are also manuélly openable;, utilize -

handles that also turn the internal cammed member. Traditional




An advant age and feature of “the invention is that the |atchi ng mechanism

utilized is conprised of a mninal nenmber of conponent quhguhﬁgt2@o¢ .
mechanically sinply yet provide an effective and reliable Tatching action.

Anot her feature and advantage of the invention is that the mechanismis |
positioned in the interior of the door %Qereb_y mnimzing the generation.
and di spersal of particles by the door chani sm \Wen used herein
"substantially" includes the quantity, quality, or position exactly as

o dicat . des uan : : e
l:gnlnggtion or cont aﬁ:::‘ét]I ta{?\%p twh%%?%ﬁnﬁté%%%e%ﬁ%fgn%f%@#%kg%éﬁyéyf/vaglw%f
mechani $weh drandigs i tyde BRIER DRSGR Bt ObeDrad@ St RAINGSIGOE is IS a

' ' f ' . SMF pod. FI G i s erspective view of a
rior dtfattE o Rd b pdl hingen Pile mantaf phandufy s DSchepect | ve
Vi ew of separded AitadIGEDaidvemsit Sl tichaRE@Sof Ofn MBPLRLLEPCIATAGR and

openings for robotic |atch keys. FIG i s a perspective view o
cont ai NBYMMOEEkEHk i AR N and Jenerallby teurterimt@tives an expl oded

vi ew- of S| . Of OLEOt 8, 0 oor. of a wafe pontainer in
accor da%(?:%&vé (Er%ﬁt]fé J?%\S/le%tqlon er el n?o F%éggtﬁg%gah? e??)?léd’é‘a‘;?gﬁ?f‘% ew of- a
| at ch nisaindle smas rbest orwansd vhe hfuhe hevessaop hetftionFESr Fuls an

el evat i ngl vi ew of frgnt of an assenbl ed door in accordance with the

i nvent ig% R ot I'—‘f'??:la Y% cross sectional view of a |atching mechani sm
with the latching portion retracted in accordance with tie invention
herein. FIG 9 is a cross sectional view of a latching nmechanismw th the

| at chi ng portion extended in accordance with the invent[on hereln. Fl GS.
10a and 10b &teheughrayrhirtatingscarmed anémbers afwnobi@noinawaber of a

waf er Cééfff%riébé¥§¥"fkg§*h§@ér%é$@%éfvggfigfencies. The rotatable
cammed member can be difficult to design and fabricate and they
typically require relatively large circular cammed members for
reasonable mechanical advantage. Reducing the size of such
cammed members reduces the mechanical advéntage. 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
'rotéting cammed memﬁers, false stops may’occur before the latch

portions are fully extended or retracted.

Moreover, such cammed rotatable members are inimical to
providing a supplemental ndn-rotationél-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 dogrs from the
door openihgs 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




10 DETAI LED SPECI FI CATI ON 8 January, 2004 Prior art FIGS.' 1 and 2 show a
bottom opening SM F pods 20 and a front opening transpor§ Jaiare, 2004
respectively for which the invention is highly suitable. Each seal abl e

encl osure has a container 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 t surface 40 of the door 36. Each
contai ner portion 34 and each enclosure has a top side 46, a front side 48,

and a i de Jdngtghe SME d the bottomsjde 50 is open for
recei v%%’te?r?éﬁv?g}'e?ﬁcsaﬂrurﬁtelro%é)l\éar?aepqqﬁé‘%o%‘? he TfyoR@ &n. inwardly
faci ng lsiwehihg draatsies darfian OB icth S, urideh Braiiid R ffefdPr i se an
encl osg{% 56 wifh an open interior 58 which contains a | atchi hg nechani sm

t

60, apdt AR s Al SHAKFhingmeshanism woulthd dealdit tpvrechani sm
i ncl ud 3 j ty [1GR, | ut, .Qf sl ot.s 66 to
engage%l%r?t% g' 1?4{;3? Igl rﬁ}ﬁig]%go rtlf%tn q‘r?aedége%lvlgl} sé%%g%gﬁg%%i%%}hlgl%&?dﬁrw portion
74 of tthatc@neainmar-putrdtiiong34. Referring to FIG 3 prior art wafer
container-is shown which illustrates handl es 80 which nay be swung
outwardly to facilitate rotation of sanme. Said handles are coupled to a
r ot at abl e \(,:V%n’med rigwers in each respective door enclosure. Referring to
&2 _

FIG 4, a _ r@ewq%&ﬂ%&h%ﬁ HEQQRfEk i R3isly |andtrated and
gener aline UAISL Ot LRI AL 10 & SfifhPe SRARBIAIIAI JlofFad% ¢ The
cont ai ner portion has a plurality of wafer ot s 100 For-insertion and

r eanaInQﬁde\ﬂaf eMongavesusnentd aldor hics irerded tHan esomplhice s |voi tsh atlee

def i ned Ry, oft_shelves 102. The contai.ner, portion generally
has an “open ¥5o\éfw,a9{18§, %éros%ogxfto]pc ﬁﬁfraat’c?'bs%%aﬁ}b? td‘gqrd'e 110, a cl osed
back side 112, a closed right side 114, and a cl osed bottom 116. The
container will typically have an equi pnent interfaces, not shown, on the
out side of the closed botto eats igto and engages with a

door, receiving frame 120 :;-'1?-' . OF, THE INYENEION t ogral with the shell
124. The door frame 120 has two pairs of opposing frane nenbers, a vertical

pai r 130, 13 2k MRIZONL ANl dn Yifln 8ond e #81dd G5 J T@gE; member's

each have a pair of receivers 150, configured as aper ots which
are utif9cRFing dixprg mpdmal deaxhsimed hioxodie tdodih er axaniai e £ patd | on.

The do ] V, . active wafer restraining neans such as disclosed in U
. S. %ﬂo%fﬁf&% m%ﬁqﬁss ?Sjn%%?p?ﬂa?%%owere?’é?ee?l@%e?@n, or - a
passi velomarmdutiislivds twOIbtdhidy Bidkadd® €loor dBdedd, 1262 14@
cover 160 confaila‘gcured as a panel, which is suitably secured, such as by

spri ng WEhRFTAL iR IRkehing Rantions. foen dohe estyanatticn | oif ceqoh at ed
her ei n JH& e S0k Ke YIS [ f cl.osure 164.. Two
act uat idgir? portions configured asr}:(r%}ad.n%&ﬁaﬁ%l eésﬁq]fg? l%nghex TheP ?ﬁ]o%%h
aper t urd@s tie) doops teceiteing ofitamoyerIn & qhrdderhed eanbdlimehP?, psoxh de
roboti G jfional.actuatio rtio confjqgured as_key

recei velr s. %'Lgfgch?encgldag&%’?o‘?%l%s ﬁ?qeﬁ’e‘?% & é’l‘r‘gbta AR apertures
186, l8%rmedded ddsretes i ai@rexpgdd¥ed 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
”;¢9qtainer po;tionﬂ The slidipg<plate includes a rack portion

- engaged with a pinion. . The pinion i$ accessible from the front




8 January, -2004 12 Referritg to FIGS: 5, 6, 7, 8 and 9, the door enclosure

164 has two conpartnents 190, 192 for housing two di ffergmaﬂﬁaﬂgzbourmge

| at ch nmechani sns 200, 202. In this enbodi nent the door has 1 ndivi dual

mechani sm covers 203, 204. The first or left side latch nmechanism 202 is in

an expl oded view with the second or right side | atch mechani sm 200

assenbled. FIG 6 shows the opposite orf inwardly facing view of the

expl oded | eft side | atch nechani sm conponents. Each | atch nmechani sm has |

gener al : ctuati rtjon_ 205, .a notion translation portion 206, |
‘and a IJaf%/é:%ien‘gopc)%r %&o% 3%"}% rllﬁyhé”%seﬁg&lﬁ‘i el AT [9an & apsFatestn |
" mechaniroboitsi caddr.i s@thual a2 1l MEcheindain 16 RV IR B cfhiLhdgc! udes a
. respectivye manual handle 170, 172, connecting portion 218, a pair of
connec NG PGk gTasRinguheddle dhatcproyidesn@ sesemdany asansufer25. The
liftingdddal S thiacl 1 C I iLhtin Qrtion
confi gurpled g_gag Fg%p,llaﬁ%trﬂr a#ﬂg%a{a&?&%?se%z%%b%%%% ctéln reg\t%'dﬁ de sl ot
236, ardtshdogr mezhanizap icoreippaest] as thestfronthef itHd ripdd.nkages 220,
222 cooperate with latching arnms 250, 252 which include the |atching
portions 184, 185, and guide nenbers 258, 259 configured as gui de pins
extending fromthe |inkages. The guide pins ride in and are captured by the
lateral gui da sbdest23Ad Aranthiryd Y YT A, '@1@”5 268
configyred as nunbs which ext e-r?cﬁ‘rqm {the f.roﬂrﬁi ?g&ﬁ&d&?ﬁ%ﬁ Q’t(fhe at chi ng
arms. YRR sife thet e notdatafFioned meansa ifs mtoviided rixp perexiatre 276

confi gyHRd 132 R i® QU em W th a ranp engagement surface 277 which

engages the second lifting portion on the lifting linkage to provide the
i nward- outward notion of the latching portion. The cover pieces 203, 204
retain the conponents' “in place and 'may be 8 January, 2004 13 attached

ideally ny n- I r at_screw hal es 282 into post 284. A gear
nmenber 290 %%nfo?ggt&%gdaglgs%ﬁgfﬁt@ eléjt?&rfga?_dﬁ? eeé"rt?éﬁjo HHdst U8k The
gear mrheerl atchanes et ardGin A (RN ithe F¥IHOBR2khd Fhafd z98al 1Y
nove s&%&ﬁgg t.he pi,nion is rotated. The g?ear menber has a key receiver

config Fing: cleaning Andelrigg ofc &hg mechardsm,i visasadidkey 300.
The kewgseGQn r%@é&ti ; ir %‘étdé‘}fai j t nual
handl e consti ;éﬁltbes a s&&(ﬁlla%%;?}rﬂatﬁn porti &%%A%%#%%%&%&ae 97 not i on
t rans| &9 dhepdechanisamif swdndfenance dok neredlepi.ni on mechani sm and t he
connecting |linkages. Alternate notion translation portions nay be used and
still be within the scope of particular aspects of the invention. The latch
mechani sm oper at es anal ogously to the |l atch nechanismof FIGS. 17, 18a,

19a, 19b, 2@n 2bject EnS appEritajd @T PAdfAr idTRALIMHLLEE My ch is

i ncor par ateeﬁglip?erei n ?gya' rg{erence, al though a rotatable cammed nmenber is not
utiliz&dy & 1eh&PaY FheFeh 410 &Aoo ®nGLlasuLes at (Tuite dilnimiizes |

| i nkageshed hanileld io%e ¢ dnipdrirtis| |94 PG 123 é?rb.ﬁ S. 89L,645
application, the |at cho?dri\’g are al so“i{igs1 enlgagglglgw t %tﬁ’hearlrdlotéft%oegg ccé)rﬁwte'd
menber. In the instant. case the latching armis captured by the lifting

| i nkage and the up down notion is controlled and limted by the

configurati @p QbiSdilsld & rs 203, 204. The indi vi€ al parts of
t he door mechani gm 10% may %nséﬁ%a&%;%f%rfrzreé:dje&z eérg’r %’ﬂ’xfer" ‘gl?fcar bonate .
to provinyentisnatisc tdiatsitet imenuAiamattion 3id Qatide tHomodgrangl and- door

8 Jaauarl%, '2c004 1% . . : : .

_ 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.

g A further object and advantage of preferred embodiments of

~the invention is that the manually operable latch mechanism of

‘theidoor is also robotically operable. -




encl osure may be forned of pol ycarbonate. The | atching conponents may be
formed of suitable plastics such as nylons or PEEK. 1$8-Januaby, 2004ary
"2004 IN THE CLAIMS: |. A sealable container for enclosing wafers, the
contai ner conprising: a) a container portion for holding wafers, the

cont ai ner potion having an open intericy with a plurality of wafer slots
for holding wafers and a generally rectiangul ar door frame defining a door
opening, the door frame having a latch receptacle; and b) a door placeable
in the door frame to cover the door opening and seal with the container
portion thereby sealing the wafers in the container, the door having a

front and c .S na ti ortion sized for engaging with the
general |l y r%‘%ﬁglﬁ%r a%o%o%%f%%gl%, ar??foﬁea"{ecﬁﬁeﬁg #&Mﬁ%&%r ng: a
handl e iewteartiiom W sexpatedhen laveHim imebhddisml Gera3aid sty ateral ly
noveabl e, g | tcgyportion for extending into and retracting fromthe |atch
recept é’(?lré:,lcéﬁ'@r metiedh cormpRgiest iteh mesthanisns iMdddiziq b atatetrindgie | at ch
portioaamdd Renttydl e for translating lateral notion of the handle into
extending and retracting of the latch portion. 2. The wafer carrier of
claim1 wherein the notion translation portion is not within a door

encl osure. 3. The wafer carrier of claiml1l wherein the notion translation
portion conmgri Kk i_niQn. 4 he waf er_.container of claiml
wherein the oosasﬂr?gqs{a é-"?'trads?% Fuhsy of rithinyREiand &t th%e 1atch
mechanilsradbeing fiiectanisne ntivda $B avhgfisbicr £ oM defBderor
conprises a second | atch nechani sm and wherein the first latch nmechanismis

posi t i GREPRETHEATS Wiake age MeChisHCaly tHanmlat afet IRRQtidRcimni smi s

posi ti QFREAR d@rd Yl iSiiR Aatdi fiPYctHn A Waf er contai ner conprising:
a) a container portion for holding warers, the container portion having an
open interior with a plurality of wafer slots far holding wafers and a

general ly rectangul ar door frane defining a door openings the frane having

a latch recopiAGldy 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 doér

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.




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 engJant@ary 2004he
general ly rectangul ar door frane, a |atching nechani smconprising: a |atch
portion for engaging with the latch receptacle, a first actuation portion
for receiving manual and robotic actuatipon, and a notion translation
portion connecting between the Iatch;xn2|on and the actuation portion for
transl ati ng actuati on of the handle into engagenent of the |latch portion

W t h thezi@t@fsecae@@‘g Rt ranslatlon ortion nmounted, and . a
subst anti al port| on feocfg ext erélvsc));li“'1 'Ptt'ffea’?sr&ﬂﬁt JodHe door

provi di rifitde densd sy ﬁﬂnumanupkﬂﬂbeﬁaMﬂuhfﬁhdidﬁﬁﬂiﬁbérfﬁFﬂfﬁﬂdﬁiéK¥£$
er

6. The Vf€§§' container of claimsS wherein the latching nmechani smfurt
conpri ses "a second actuation portion, and wherein the second actuation
portion is a rotatable latch key receiver and the first actuation portion
is a mnually operable handle. 7. The wafer container of claim®6 wherein
t he nanqah%¥ operabl e handle is non rotatable. 8. The wafer container of
claim5s HfiﬁeﬂﬁﬁﬁRﬁ?Q%ﬁﬁnﬂkﬂW(ﬂf[anwaﬁnr(nnnnafnéreidYﬂH@dﬁuhﬁte

pi ni on mﬁgnamﬁgnlﬁ%en \Mﬁ??éf%ﬂﬂajner of claim5 wherein the | atching
mechani sm conpri ses: armwi th two ends, one end having a cam

fol |l oner engaged to the first cam gui de and the other end having a | atch
portion extending to the opening in the outer seating portion; the lifting

Iinkageiﬂﬁy g first Jyif Jportion intermediate the two ends, the first
cam gui CO%I qured ¢ lé’f{ éﬂg”ter’i’e Afaitdye Eéﬂqtorﬁl&ﬁwﬁjlqpnmqrtemmt to

the doorthien dodtd ot adivetelel @oritainihan Ao/ RARAL 30!y ﬁﬁd it
atera

| i nkage connected to the sliding handl e portion and
therevvlthﬁ3 S |ifting |inkage having a cooperating second I|ft|ng portion
engageabl e 8 January, 2004

FIG. 6 is an exploded rear view of a lateh 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. 8 is a cross sectional view of a latching mechanism with

the latching portion retracted in accordance with the invention
herein.

FIG. 9 is a Ccross sectional view of a latching mechanism with

the latching portion extended in accordance w1th ‘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 theinvention. = "




- wth said first lifting portion, the first lifting portion and the second
"lifting portion arranged ih an overlapping rel ationship,8 gaguafy,s2004fir st
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 gui dg configured to nove the lifting .

| i nkage with respect tot eh |atch |inkage whereby the ranp engagenent
portion rides on the ranp to nove the latch |linkage in a second direction
substantially normal to the first direction when the latching portion is in
the latch receptacle. 10. A seal able wafer container conprising: a) a

contai ner portion for hol di n@EENIIED SEECIFIUAMTON portion having an open
interior, an open front, and a'generally rectangulrar door frane at the open
front definigg.a door oPenLng, the door frame having a |l atch receptacle; b)
~a door pl aceabt®%i 3Tt hEL@Sor It ande2t shewvar bohtonl copemireni ST Bnpodsato Wi t h

t he contpdngr fPEHE | ] risiLng:; outer seatjng_portion sized

f or engag;ng mﬁtﬁgtﬁge%%ﬁ rgf€é5§ggpa%§ﬁ?g? g@ofeTQ%ﬁ&%V Yafgﬁi%@lCh

mechani Shectnpention: is highhyi suipableon EQEh' SE£LMHTW @%&f&?@keﬁﬁéya%i on,
at ch por

the act ' rtion, exteriorly accessible and rotatable, a i on
for engggé%%%?ggﬁ§%r€h%nlgécﬂn?eﬁeﬁ?ﬁBFE?th%i@¢@h 2onncthedSMDFtped 20

act uat i @hspohas 08, sepsraté dLFEP0AGLH; Wkt Bt L Pl Nj on. and connecting to the
| at ch porgiogﬁﬂmhe[eb rotati on of théggc?%aﬁﬁﬁﬁﬁﬁggf?gﬂqﬁﬁﬁegafﬁ%egatch

porti on'® Nk ebhe odt b nehich seats 40 vhereop shersoor4bass afs ont

and thegbgtchgmechani smis exposed on the front of the door. 12. The wafer

contai ner of claim 10 wherein the actuation portion is a first actuation

portion and wherein the |atch nechanismfurther conprises a second

actuation portion that is constrained to nove laterally, the second

actuation Lon ecting to.the_rack, whereb 8 January, 2004 . :1

18 | pQﬁééR cgﬁigﬁner ortion 35 and each egElosure'hasya 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 sbowp 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 dqor 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

»ﬂlnvegt;qn 1$'i11g§Fratgdtand generally comprises a container

portion 92 and a cooperating door 9%: ETheacoﬁtéihér‘portioﬁlhés*i*




the latch nechani sm may be actuated by either rotating the first actuation

portion or by laterally noving the second actuation portg Ganu&% 2004 Waf er
at chi ng

cont ai ner of claim 12 wherein the door has a front and the

mechani smis exposed on the front. 14. The wafer container of claim10
wherein the door has a front, a left sige, and a right side, and wherein
the latch nechanismis a first |l atch nechani smand the wafer container
further conprises. a second | atch nechani sm and wherein the first |atch

nechanl§npﬂ§rpéstwloﬁeﬁaﬁnrtb&ok&fuowlQ%roﬁnkg&tQQﬁraﬁﬂd %ﬂgxéichd latch
. A“wafer

mechani L3P si.tioned on, th ht side of the door
contalnggkcgnpﬁl§Pn§ug agt&Sﬁﬂ %@Flﬁépﬁﬁénpﬂ@meholdWhg wdbessarehe

cont ai neefpaeti b haélagf@Q [2Ya t Q| n geperal | y rectangul ar, door
frame deflnlng apformard faC|ngB€g§r%§€gﬁF%gao?he g@ rCPfﬁﬁénﬁav REtdonat ch

recept age8erBily Bééraplapeabfeomm ﬂ@é sd@oiclosee thp 308§ at Beodear 1eft -

openi ng e or jhayi a,fr outer seating portion sized for
engaglnglagt%q?he g§¥8?§P|$aF c?&ﬁ ﬂig'déoFlPﬁéﬁerlahﬁaﬁéﬁﬁnélﬁecaadlam

conpri sicdgsed batcbmeuBIonTh@rc@ﬂgggh@g\Nt ptacle, a first
rotatabl e actuatign portion for receiving }%ﬁo???lcgéigthgﬁgméPh a key, a

second FHUEPREPY ABltexfreescet nati shopont oon ther onmstde a€t yaki-elosadndt i on
transl abo®RomQrti on connecting between the latch portion and the first
robotic actuation portion and between the latch portion and the second
| aterally noveabl e actuation portion for translating actuation of said
actuation portions into engagement of the latch portion with the latch

receptacle. 8, Zhe mgfer grrler of c¢laim 15 wherein the notion
transl ation portlon T dipPrats AntgcRgngngagesnwith 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 thélcgntalner portion. The door may
have an active wafer restraining means such as dlscloséd 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 sultably secured, such as by spring members as
disclosed in serial no. 08/904,660 which is incorporated herein
by reference, and a housing 162 which form an enclosure 164.

Two actuation portions 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. :




8 January, 2004 19 17.The' wafer carrier; o claim15 wherein the latch
‘mechanismis nmounted on said front and wherein .a substa@gadhaprr200h of
the latch mechanismis exteriorly exposed so as to enable access for

cl eaning and drying said latch nmechanism 18. The wafer carrier of claim 15
wherein the | atching nechanismis a fi rzt | at chi ng nechani sm and the wafer
carrier further conprises a second | atd ing mechanismthat is substantially
a mrror inmage of the first latching mechanism 19. The wafer carrier of
claim 15 wherein the notion translation portion provides a laterally _
outward notion to the latching portion and a notion in a forward direction.

20. A wafer R trq,jiql t%orglrdssi ng: 6% @n%g%irb?r{e'ﬁ}oﬁr)?%f%{ hol d’i‘aé]I

waf ers, the container portion hdvi

r ect anghd sartwio arorfpaartinedftfs Mgty a TWOHo®WRIdNhg tifo APOFrd FATE dpMidW a
l'atch rece ta&cl e;. b) a door placeable in the door franme to cover the door

openi ng™& meshep igmso 70 i RO 4 orIl’arﬁiﬁcﬂ)rﬁm?@iiiger;ﬁ )tlmll dml(zjxer

' it :Sq i ' er ect,angul ar_door
Frane, Ho il S i AIAE b RO BET g SEESTH 0 the
| at ch redcisptladiah weshartism @02 iis plmcad éxp]t&tf)eldiaﬁirevf] e the a]aec,sdﬂcgi ng

' ' I | | pve within e encl osure,
cad por T ALHR T AR 4 O |37 St orFihe € 1w thare
door; idpposd Heatdah idkA M It tﬂé&h rﬁ:%ewr@f b fga?]{%é&cmt{ Qgi@éne{a@.g(}gaged
eo

to the first cam guide an er end having a fatch portion extendi ng
to the RERZANHFT Fomponants . sdadhd aioh imegharicsn iHds ngene ke daving a

ot he 55 RO RIMng et s e .
cont i gur e s e B Esad L REH B, SvaRiier (A8 A0 Padhea door

in a fikatchdine@dmmidmt2®@.he | atch receptacle; and 8 January, 2004 20

In the specific embodiment illustrated, each mechanism is
comprised of a sliding actuating portion 210 which includes a
respective manual handle 170, 172, éonnecting 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 latchipg arms
also have stop members 268 configuréd 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

pPieces 203, 204 retain the components’'in place and may be -




iv) alifting linkage connected to the sliding handle portion and laterally
noveabl e therewith; the lifting |inkage having a cooper & Jaguasg@ob4 i fting
portion engageable with said first lifting portion, the first Tifting
portion and the second lifting portion arranged in an overl appi ng
relationship, one of said first |iftinggportion and said second |ifting
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 gui de
conf i gurtethdhedivR 418 niyf tricig-nd viada: WdibwLeRe Wty 1A datadh lidikage
wher eby the ranp engagenent portion rides on the ranp to nove thellatch

| nkagéDQ%F #%%cond direction substantiall y nornmal to the first direction
when the latching portion is in the latch receptacle. 21. The wafer carrier
of claim20 further conprising a rack and pinion gear system connected to
the sliding handle portion, the pinion accessible fromexterior of the door
wher eby t he A@sar arener &9 icaif ygwpst e Ipirdrgagemstaiddlyai d

pi ni on. fer carrjgr c rising: a) a container portion for holdihg
waf er s sfeznaztae4?()0}/1'\?zaor’ﬁo 9r4;rng%1tg,eat & Lisagssr tihvh 1aek R dhepen

front amshriedtin) FROSRIATIB &b S CAMBINGF RAFd | E)wrﬁé}? %&%{H}{ :

and b) a door placeable to close the open front, the do conpri ; |5 a
| at chi ng® #RAEA ng The fean memhen ihas extkaw atsae igmarati §i gured fas st

di rect i o dpvadHssitdie CTolTo I F-T i 0)s @i fLi Ii%ﬁﬂfge dj acent
the latch |i nka}ge and ér?[%/ga}bﬁre in a d'lﬁ‘f eagpzlc%)r?%lu%s]taécn% 2%!39 aral I’@f4 to the
first dteycteasivert dasstitorteofa thierdt fadthgtiiok aga-wish tdigd [ai€hi ng arm

havi ng anp .such t hat n.,the other of the lifting |inkage and the
't chi AP (RS, SONREHF e it 5 9GP AL A PGREAPR: dHfah (hth

| at chi ngcdiadeagme andia gL A 3F Pk 19 &P L drfi 1HRP L i | é]?é—ﬂ?& to
the first direction; . ii |c£ a sliding handl e portion constrali hed an ,
| at er alRAPIRR AR thiang Hhemannasteing i ihkages .on Al n trey o thizord | e

ext eri of d yh EXA0SGH d3 rn%E; g; door and .a.connegcting .portion
connecting the hancﬁ e tlgﬁ}%e |ft§)J|nJgJ%c|l n%ac%es, l\%lepeeoflt%ﬁ'ém S &S, 2004
. door nesf trRWperwliaad dspewhs rEf thtee ediwernitoidy. exposed handl e, the handle
portion further conprising a |inear gear fixed thereto; and iv) a rotatable

circular gear within the door enclosure engaged with the |inear gear, the
circular gear accessible fromthe front exterior of the door whereby the

door nay be T @t Ine A dne bpekdht dd Al fodAlY &S t[q-Ie cJAldy 3 wherein
the sliding handle portion is integral with the Iifting 1 nkage.
/ NS/ N@‘i\?ﬂr}m‘f#\ﬁ’?r@rﬁlﬁ%wl7, 18a,.19a, 19b, 20, 21, of U.S.

f/ NS/ WMMN@%&.@& WJ\I’WM,%IM,/ WhN.FCQ‘:@'ils )i%4c50rporated
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. In 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 :
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atching mechamsm 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 motion translation portion is not within a
door enclosure. '
3. The wafer carrier of claim 1 wherein the motion translation portion comprises a rack
and pinion.
4. The wafer container of claim 1 wherein the door has 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.

5. A wafer container comprising:

a) a container portion for holding wafers, the container portion having' an open intetior with

a plurality of wafer slots for holding wafers and a generally rectangular door frame
defining a doar opening, the door frame having a latch receptacle;
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a latching mechanism comprising:
a latch portion for engaging with the latch receptacle,
a first actuation portion for receiving manual and 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 motion translation portion mounted, and .a substantial portion thereof, e"ten"rly e"posed
onthefrontofthedoorprowdmgacc&sforcleamngamidrymgsald motnontrans]at:on
portion.

6. The wafer container of claim 5 wherein the latching mechanism further comprises a

second actuation portion, and wherein the second actuation portion is a rotatable latch key

receiver and the first actuation portion is a manually operable handle.

7. The wafer container of claim 6 wherein the manﬁally 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 latéii\rarm with two ends, one end having a cam follower engaged to the first cam
guide and the other end havintg 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 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
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configured to move the lifting linkage with respect tot e¢h 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.

10. A sealable wafer container comprising:

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

b) a door placeable in the door frame to cover the door opening and seal with the

container portion, 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 actuatlon, the actuation portion exteriorly
accessible and rotatable,
a latch portion for engagement with the latch receptacle,
a pinion connected to the actuation portion, and
arack engaged with the pinion and connecting to the latch portion, whereby rotation

of the actuation portion moves the latch portion.

11.  The wafer container of claim10 wherein the door has a front and the latch mechanism

is exposed on the front of the door.

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
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the latch mechanism may be actuated by either rotating the first actuation portion or by

laterally moving the second actuation portion.

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

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;

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 rotatable actuation portion for receiving robotic actuation with a key,
a second lat&ﬁlly 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.
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18.  The wafer carrier of claim 15 wherein the latching mechanism is a first latching
mechanism and the wafer carrier further comprises a second latching mechanism that is

substantially a mirror image of the first latching mechanism.

19. The wafer carrier of claim 15 wherein the motion translation portion provides a

laterally outward motion to the latching portion and a motion in a forward direction.
'20. 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 an open

interior and comprising:

1) an outer seating portion sized for engaging with the generally rectangular door
frame, the outer seating portion having an opening corresponding to the latch
receptacle when the door is placed in the door frame;

ii) a sliding handle portion constrained and laterally moveable within the

enclosure, said portion including a handle exteriorly exposed on the front of the door;

iii)  alatch arm with two gnds, 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 configured to extend the latch portion outwardly with

respect to the door in a first direction into the latch receptacle; and




f)FL09%& ()-S(s10%& ()- S@! 10% () - S@

109& () - S9! 109%& ()-e] j kkdl @A BI O dYNCI 1 10T 10,10 10f )<

109& ()-y: ! 109%& ()-f710%& ()-f2" 1 10%& ()-f/sl
Y& 10%8& |

182/&9(/? igLllQ 109%&! ()-l(|)100/&' ()-'fnTLOO/do&' €9- noo, pququYNC"' 10y/ S10%& () -

O R L

Iobe Siooe ()-1 Pai 10%0‘13’%sl e K ""('&‘ g B pobicn' ity Tobeanle

| PYFg#10%9& () - m@am@gg glznkageg@n@g a z?bmggégc@d Hﬁf&?gb%rgghgeamc

aotyﬁgog;&( %) X} XX%@S@A xl )ﬁ?e%xﬁ lil%ng ftion, |an% the second lifting portion

10¢3: 10%& () -! &Ezlnh%/(ﬁa z(n)oveillgﬁﬁné ﬁeidl_’ loréhip WRe®r éa)id RO oftlon 4d%aid

second lifting portion having a ramp and the other of said first lifting portion and said
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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 an 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) alatching arm having a latching portion extendable outwardly in a first
 direction towards the latch receptacle; and

ii) i a lifting linkage adjacent the latch linkage and moveable in a direction

substantially parallel to the iimt direction, at least one of the lifting linkage and the
-latching arm having a ramp such that when the other of the lifting linkage and the

latching éortion 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)  asliding 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 connecﬁng the handle to the lifting linkage, whereby the
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door may be operated by moving the exteriorly exposed handle, the handle portion

further comprising 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.




