4 July 2006 WO 03/059782 PCT/ US03/ 00964 WAFER CARRI ER DOOR AND L4July D606
MECHANI SM W TH HOURGLASS SHAPED KEY SLOT This application clains the
benefit under 35 U. S.C 119(e) of U S. Provisional 5 Application No.

60/ 349, 166 fil ed on January 15, 2002. BACKGROUND OF THE | NVENTI ON FI ELD OF
THE | NVENTI YR8 esent i nvention general |y pertains t ®CA/URFWIs4carri er
desi gned for supporting, constraining, storing and precisely positioning
sem - conduct or waWeAFER SRERIBR DGR AND: haATTOMNG MRECHTANISM WITH: egr at ed
circuits. Mre specifically HQURGRARSBHAPEDMERY SbOTpertains to a key sl ot
for actuating a |l atching mechanismto secure a door on a wafer container
encl osure. DI SOYS! Qb o i BEWATHRART, R 059551679, 6F) S8 s SARAYELS"
wafers into finished electronic conmponents typically “rtequitres nany

pr ocessiing AppEpationfex 60/84f1 6fciled on Janetry bl 280hdl ed and processed. The 15
wafers are very valuable, and are extrenely delicate and easily danaged by
physical and electrical shod&LK iND OFJEE INMEMEION| processing
requires the utnost in cleanliness free of particul ates and ot her

contam nants. As a result, specig EHEINVENIION: carriers have been
devel oped for u&,ge duri n%‘[vgr pcessi | ing and transport of wafers.

These cont ai ner8 BrstbeyeRtea g\%ﬂ‘%ﬁ@?&&ﬁ%‘?#’b%ﬁ%ﬂas‘@e@é‘?frﬁ%%ﬂm%zar ds,

and are seab@dhamire) stoRfls BiDpREikely PRI fordi OMIERP WaTE: QAR for u¥diH @HS
configurations of door enclosures and. | atching nmechanisns for seal able

waf er c&8r r iPBRductignofintegrpted pirgwls More spreiBoaily) the BTepend Invertioamrdaes tortken use

rotatabl e ;& tdiabihRtheBAPGHS medAERR t8SdcHAld 8r FRIREFS cdiind: BEldide. @ cam
but sonetinmes are geared. The actuating nmenber in such a nechanismis

general ly rotated robotical | WIECORERIN ORISIEIRELNEEDHHT €r usi ng a key
having a substantially rectangular cross-section. The key is inserted

through an openPrgedsingtolf eerivdopductitiwaliae indé fhidkedckd@trofib dompdnenta typeaallg| ot

formed in the rotatable actuati nber.. Previoysly, key sl ot ve
General |y BT BuRh Apsraie s ofielBe oy Mt bR asipeedel pibe: ded
bet weenst hevafey aendri VituabRy asd &t ekiferadl@@élickie aall le@silyfdamagedbyi ghg@edl iagdm of the
key. Wen E&Peg%ﬁgly is rofated to cause rotation of the camnenpber, this

tol erance hrgksy 1og shceeseipl HRETSHIATEES heiees 18 clspnimpsie

corners of f#:Bef§alicllfas and other contaminanis. As a result, specialized containers or carriers

have been developed for use during processing, handling and transport of wafers. These
containers protect the wafers from physical and electrical hazards, and are sealable to

20  protect the wafers from contaminants.

Various configurations of door enclosures and latching mechanisms for sealable
wafer carriers are known in the art. Known latching mechanisms often use rotatable
actuating members. These actuating members may include a cam, But sometimes are
geared. The actuating member in such a mechanism is generally rotated robotically from

25  outside the carrier using a key having a substantially rectangular cross-section. The key is
inserted through an opening in the outer surface of the door and into a key slot formed in
the rotatable acinating member. Previously, key slots have generally been rectangular in

cross-section.

Tolerance must be provided between the key and the key slot in order to allow for

30  insertion of the key. When the key is rotated to cause rotation of the cam member, this
tolerance allows the key to rotate stightly within the key slot. The comers of the key bear
against the sides of the key slot and become the points where the rotational force of the

key is transmitted to the key slot and associated cam member. A relatively small area of
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agai nst the sides of the key slot and becone the points where thejuly 2006
rotational force of the key is transmtted to the key sl ot and associ at ed
cam nmenber. Arelatively small area of 1 4 July 2006 WD 03/ 059782

PCT/ US03/ 00964 the key is in contact with the sides of the key slot, and
since all ofOW&%Hrational force is transmitted throughCIAISE WA | ar ea,
very high stress |evels are experienced in the key and the key slot sides
at the poi nthediey i watact wiethesislgs of the kav slat iaod sinte tlhef therdationblsforads t he

gener ati on @fnsuBRRShiABh i ' - ) b h
abrasi on praobl em when giéi négjﬁgatur&é-%:gt’ g%g&? %Pstal%gegyl@gﬁ%%e e?%%gﬁ%g% ‘g?eﬁ{%ﬁﬂ% ot
t ol erances Mgey5iot Ridpt atrth¢ peinivefl apntsata| The Radiis ebrasioh of teoeterhbmdehe can

cause key | A 2 , resulting in key slot and ke
Y baRehbh eﬁmmeélfabfeq%}r%u@@%mg@éﬁggg{s 9 y y

damage. Such damage causes esira iculates, along with process
inefficiencies andmhigfiich Wrasich BrovRl 9 InSulAS6Y S5t ! sort
of key slot_for use with a reg%langl?! ar cr%nsésglé%%?%%dﬁaﬂey‘ ﬁsﬂ%’ttﬁg geros

i ncreased bkariioigolsisneascausias ket sdlattyelyismalli Repdeced dolatenoceliywdvar gan demye t 0

key-slot t VR aRGR difp : nt. i nyention
fulfills-t hIegé descri bdélgﬁne%%;ﬁ%J%&gﬁsgﬁéﬁgﬁa%r%%%%?kﬁgﬁaﬁ% glf’g dﬁ?“@%e wher e
the key is fausesomudasirablf t pertiduénidee elaigotwithampdodess ahefcialcieswanty phatuciisicr eased
t ol erance b&g%\{gg&the two parts. In the invention, the key slot is nade in
a generally ur.gl ass shape. The hour gl ass shape allows the flats of the
key to bear agaiwaht it REAEEH sorb Ot S¢ §Iof?o&tﬂggwﬁﬁgpec{aggulﬁ%%esggec%fnkhye key,
allowing a |larger area for force transmssion ‘and correspondi ngPy Peduced
materi al st thakefferpperppzedbstring surfacsuviiibode dlbowirgs tebyively dtrgainy th &ef-sioned
from hard, %Q&&%E.O” resistant! material such as polyether imde (PEl)

pl astic, reducing abrasion of material and particul ate generation. The key

slot material may be electri cal%ww%m%f or an electrical
path to ground. Since rotation o e Key wthnrn ey slot need not be
as closely restTHeCirefnt Rvdrof FaLANE theSdeBdribal b B A EVidKEY ér&te!f%arﬁlgm

t ol eranges can ge used, 25 resulting in relatively easier Key iInsertion,

| ess coﬁ%on@ﬁ% wagiTehe kands neosiaReyith dbarkeyslot. Aaé &y disagillpwinigt for éncpmasesh) ect

and advant a@frSbe bBerckd MRNwoORrt 0 m%ﬂélﬁlge eﬁfét]%eg[blcﬁfis R b G kAL GyTRt ter
n S

resulting fromcontact between a key and a key In a wafer “carrrer
hourglass shape. The hourglass shape allows the flafs of the key to bear against the key

slot sides rather than the corners of the key, allowing a larger area for force transmission

and correspondingly reduced material stress.

20 The interior surfaces of the key slot may be formed from hard, abrasion resistant’
material such as polyether imide (PEI) plastic, reducing abrasion of material and
particulate generatioh. The key slot material may be elecirically conductive to allow for
an electrical path fo ground. Since rotation of the key within the key slot need not be as
closcly restricted, a larger key slot with greater key to key slot tolerances can be used,

25 resulting in relatively easier key insertion, less component damage and less key jamming,

Accordingly, it is an object and advantage of the invention to reduce generation of
particulate matter resulting from contact between a key and a key slot in a wafer carrier

latch mechanism.

It is a further object and advantage of the invention to reduce key jamming and

30  resultant production inefficiencies.

It is a still farther object and advantage of the invention to reduce key and key slot

damage resulting from insertion and removal of the key.
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latch mechanism It is a further object and advantage of the invaiyppobe
reduce key janm ng and 30 resultant production inefficiencies. It is a
still further object and advantage of the invention to reduce key and key
slot damage resulting frominsertion and renoval of the key. 2 4 July 2006
WO 03/ 05978‘1(’!9&‘?79%03/ 00964 Additional objects, advant agd§$T/USAHIAyel
features of the invention will be set forth 1in part in the description
which fol l ows, aNHlitiqpalehiectsppdvantagasornd nappdeawres ¢ighe inensionwill beset forfh t he
art upon exgmy | ok LM : ' f the
Mvention. e iR ahh Rl in R I o ERBa i BIRSLIERE ) L
attai ned byinstheeahgper exdrengtiost ofuthe nbBowing e mmx be dedsietiaby orestigeaof itleul ar | y
poi nted oulinbihrbheTRPAFONCEh viliiRs oPERRL G hhGoe Tl R Neoddl G 1 1
a perspective view of typli cal sem -conductor wafer ‘transport cont &l ner .
FIG 2 ix angassopdhetinstementlitiesf ang lvemhinbéons particaliarie poisizd rous imothe agpential | at ch
10 nechani s mgi sposed in the door. FIG 3 is a partial perspective view of
a |l atch nechanism showi ng a key and key slot. FIG 4 is a top plan view of
a rectangul ar shaped key sl ot ﬂﬁs‘dk@"r Y Of IT5RS ﬁﬂ, 4 n. 15 FIG 5is a
top plan view of a rectangul ar- shaped Key stot witm a key disposed wthin

after the key haggbegn JeRbakiodvRw Il tihi&i seﬂi—@oncﬁw%o? wafel ﬁgnﬁsg%‘?g%n\é Ly of a

currently nost preferred enbodi mrent of the hourglass s sl ot of
the present inventi Qnis £lpeispabtive vievi QP (R HWafeti @tapfer 6L BRSwi ANt of

t he hou]rég/l ass ;shaped key slot 20 of the present invention. G 8is atop
pl an vi dnechanigpg dighosed indhgdrorve enbodi ment of the hourgl ass shaped key
slot of the presfﬁgt i.nvent.i.on. DETAI LED | PTI ON OF THE | NVENT] ON
Referring first g FiG Patialierspective Vs, g@éﬁ‘% frjsm, shoyriag adgneed kar  100.

af er slot. »

FIG. 4 is a top plan view of a rectangular shaped key slot with a key disposed
within.
15 FIG. 5 is a top plan view of a rectangular shaped key slot with a key disposed

within after the key has been rotated as in use.

FIG. 6 is a top plan view of a currently most preferred embodiment of the

hourglass shaped key slot of the pi"esent invention.

FIG. 7 is a top plan view of another embodiment of the hourglass shaped key slot

20  ofthe present invention.

FIG. 8is a top plan view of a further alternative embodiment of the hourglass

shaped key slot of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Referring first to FIG. 1, there is shown generally a wafer container 100. Wafer

25  container 100 has an enclosure portion 102, constructed of polycarbonate plastic, and
consisting of a top 104, a bottom 106, a pair of opposing sides 108 and 110, and a back

112. A door 114 completes the enclosure by enclosing the open front 116 of enclosure
portion 102, fiiting into door recess 118. Wafer supports 120 (not shown) and 122 are
provided to support semi-conductor wafers within the enclosure. Kinematic coupling 124,

30  mounted to the exterior surface of enclosure bottom 106 is provided to facilitate automated

handling of the container during use and to provide a reference datum for locating the
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25 container 100 has an enclosure portion 102, constructed of pohyefs boggt e
pl astic, and consisting of atop 104, a bottom 106, a pair of opposing
sides 108 and 110, and aback 112. A door 114 conpletes the encl osure by
encl osing the open front 116 of enclosure portion 102, fitting into door
recess 118. WAPEY®upports 120 (not shown) and 122 are BCEHHSHW40 support
sem -conductor wafers within the enclosure. Kinematic coupling 124, 30
mount ed t o Wafersan the hawsing (dufing grastssinge | Rebotie lifotgt Gamed 086 ismpended dethet 0

refer ence ool Pufie oPaRtliPlod 4R EPRVIERS s SudlB i AR o6,
waf ers in tteaspootdicogaider i08glupngewssi ng. Robotic lifting flange 126 is

mounted on the exterior_surface of enclosure top 104 and is provided to
facilitate automeiedngiendG Agtha ndior camies e tl 16 of Srmresentdnvention $ushpwg use.
Referri t 1163 : i yavention is
Shonn, 5 oo T iFseotmaSed BaBlel BF blabhy Ol 15bbnR el MERRAR A S1

| at chi ng nmelRaMeashanisbé Covarsdt00200 30Mee pavidsrhiz potecsthd BEchingin@baiamn=el G0r ovi ded
to protect hi_ng.. hanpi s 1 .and 200 from physi cal, d e and
cont am nat i%ﬁelghzﬁ‘% pﬁ%&%?ﬁmg% %{lgii %’gpafr@hg%taggit%égmﬁeag%%%g r%‘ec %%Went S.
Ref erri ng nowhtwsikk&spor2ntand 3, the operation of |atching nmechani sns 160
and 200 10 can be understood. In FIG 3, there is shown a partial view of
| at chi ng nmechaniRshardgdnow toafflChi 2hapdal; fe opGatiemef 14t6king methahine 160 aaid ol | ower,

portion 166 p -vel . e 1.0 . r 170 .at m
porti onlsoll7‘~fﬁ1§gé]}1 ?%%5‘?%5&1;@&% %ﬁmr—l?%\% %gl 98%? v(%%,é‘%}‘a c?ﬁn%n%ecé?n&%m fég and
164 has a |Iaichivignaymp SR iand 164 achricivd 7 8amtfolldvesr godiondio6 sind @68 raspectivcalm
foll ower portions.166 and .168. . \Wen key 2 I s dnserted into key-slot 222
and 18- 1 of APBER SR RE G 0T gk T el B g Bl ons
172 and 174atchiug atnis 16Zhendshdes af laching penioar 78 40d 1Vatche ead appositd fidmand 164
are transl ated.radially endi retr i.ng latchin rtions 176 and
178 1 nr ough o FaiUREoes s Fops B 1 §5oh ek 2o iR dhopied Pl vy S e78 ar
recei verd byrotatdpasemiicnet postiaian o kind t43eslidebnhg 6 pbrtibns 172lah@ W N IDEdwe door
to be secured [n place. 20 In .. 4 and 5 i s sho ato | an vj ew of a
rect angul artﬁgﬁh@@d?iéﬁ}ns‘PﬁPbezZE%G\ﬁ?tF@n%é‘Fn?zléi iﬁ_ﬁ’geWeEF.e ’I’*ﬁ‘slﬁif raﬂl,aﬁ%ey 220
has been i nseshting of fetté@ihgIhtohing BettioRUt768d 198 Mikdu@h dich JpRfiidgs THnReEN
applied. Taol erance space 240, shown in _exaggerated fashion for clarity,
Latching portions 176 and 178 are received by récesses (not shown) in the wafer carrier,

allowing the door to be secured in place.

20 In FIGs. 4 and 5 is shown a top plan view of a rectangular shaped key slot 222 with
key 220 inserted. In FIG. 4, key 220 has been inserted in key slot 222, but no rotational
force has been applied. Tolerance space 240, shown in exaggerated fashion for clarity,
surrounds key 220 and is provided to allow for insertion of key 220. As key 220 is rotated
as shown in FIG. 5, tolerance space 240 allows key 220 to rotate slightly in key slot 222,

25  causing key corners 224 and 226 to contact, and bear against, key slot sides 228 and 230.
Key corners 224 ahd 226 constitute a relatively small area, and the entire rotational force
transmitted by key 220 bears through them. In consequence, the stress levels in the key at
key corners 224 and 226, and in key slot sides 228 and 230 at the points of contact are
relatively high. The stress at key comers 224 and 226 is often high enough to cause slight

30  deformation of the corners resulting in sliding and friction with key slot sides 228 and 230.
The result is abrasion of material from key corners 224 and 226 and key slot walls 228 and
230, generating undesirable particulates that may contaminate wafer processing

operations.




surrounds key 220 and is provided to allow for insertion of key 2381y 260&eY
220 is rotated as shown in FIG 5, tolerance space 240 all ows key 2&0 to
rotate slightly in key slot 222, 25 causing key conmers 224 and 226 to
contact, and bear against, key slot sides 228 and 230. Key coners 224 and
226 consti t WO R atively small area, and the entire r SCHUSBAPS4S or ce
transmtted by key 220 bears through them |In consequence, the stress

l evel s in the kel mast presgredomxbodisncd af thechr@Re:, ingention ns KeyvrsindfIGs 6dess 228

and 230 at pRL I | gt vel y:hi T, ress at key
coner o 224 SaqnoBE % £ R UAkeeRE b, Mot ok B wl B 1

t he cor ner sparasiul382 ragdi 384sibiat isn gersradly f pargenitionlamitd ek alot sihdd 360 ced 28 and
230. The r j I ial fromk corne 224 a 226 and
oy’ sl ot vepT syl S A3 o35 aPI R ooy ool . BR BRI RN A Ty
cont am nat e34Radfreypilacelesi3fgiomppmpkta efih.cediedpattidng 3300HAd \364 0 IhASH Fédr

PCTI US03/ 00964 st,. preferred enbodj nent ,of .th re invention is
shown in FI @m%n%%‘e’ dlssﬁ%f\ﬁﬁu,getwgﬁ}l ?ﬁt%?rgifﬁ&ﬁ‘ég%{w&&graﬂﬁ gi%anéiﬁﬁlbtér PRSP 5| ot
si des 328 imzu iBEQ:phﬁ\i&)leﬁveeﬂBﬁiﬁfardljﬂ@r[él%doﬁr&ﬂ@ ﬁﬂdn@@ﬁ.thaiarrbi ﬁ%@ﬁd}ﬁéﬁbf y 336
per pendi cul ar of ends 360 and 362. t war angl ed _portions

and 338 of %é’fﬁogl?‘gf Ysgﬁ%%ogg@%egﬁﬁngﬁﬁgé@%ﬁg% @ﬁﬂy%lﬁ%f’ of skilliin ghe gy | ot
side 330, failMmeadsaiR that\ehdlb «GRI RS scROkl, 18K chiBe Adbsive AftnentidHS of &5he!
portion 332 is dis osggqibet ween oqut.war le aq%gﬁleed gortl ons 336 and 338 and .

center Port¥driot234 apd toleranss seere7dPviodthatonhsndten 290 aeigpeelopioviss torfegls40 and

342. A narr@usd &grsldtcmzca‘s shb®Y, ﬁétogideg%%4i§1dtﬁu%ff1&§r@d HREL YRG: £
portions 332 and 334. Those of skill in the art wIll recognize that angle

a may be sePBERuSE30 gad ML otherrplativedy lrge\areadif el 0n sowsact i apgled pariorsey  s| ot
222 and tol &yanas s t | 0
angle a wthin kgg’p%lggltl 2228‘12%&%’2_%%%%??5’%&?@ es’%@%gﬁlgﬂgﬂ%&l‘gy %S?/&I 220

bear agai nstvehai el aregh pf seatpst. 358ding gormarp at RyecomernIAvandy2264s gimmated. of key

220 in gontpgt Wit lé@ggnﬁ%eﬁ‘.(? F(I:)} ﬂﬂ)sand:fc%ng slﬁp P8 ovalf dgc!?gz‘sg(g%!ﬁ%grgﬂ(?ﬂ"%fty
| arger force bearing area, allows for nuch Tower stress Tevels a e
areas of coprizaate Sinfaghingniss obitoae of skill fuethe e ik plso RRdgrizedh@A6leiascesdpied nat ed.
15 The resui, J 2 ol nd. over.al |

decr eased g“eér?edragtb |la g‘ﬁaﬁgg éﬁg%ﬁ’tl%"%ﬁ‘{f g%gg%gsn@%egeg%@%o afﬁ%oé %lyg'fmﬁs %F F?tgtlmr? t he
art will alelkey @820 grthinckeyistot 222 Ehiareecasqildoran@@tcianedyee keydiemnshgirdvel y

| arger, sin i i e ry to as closely limt the rotation of key
20 °wi t hi n Teapobr P AEHTRATher -

_ \ SN 84sed tol erance acts to reduce key
j amm ngy@and Particulate generation can be further reduced by lining key slot 222 with hard,

abrasion resistant material. It is currently preferred that the material used have a Rockwell
hardness of at least M105. The currently preferred material for this purpose is polyether
imide (PEI). Other i:)referred materials are PEEK or PPS. If such plastic material is used,
catbon fiber or other electrically conductive fill may be used to form an elecirically
25  conductive key-slot that may be used as a portion of an elecirical path to ground. Persons
of skill in the art will appreciate that any physically suitable abrasion resistant material

may be used as a key slot liner, including metallic material.

An alternative embodiment of the invention shown in FIG. 7. In this embodiment,

key siot sides 428 and 430 have an inwardly directed convex shape. As shown, the

30 convex shape allows flat sides 344 and 346 of key 220 to bear against key slot sides 428
and 430.

Yet another alternative embodiment of the invention is shown in FIG. 8. Key slot

sides 528 and 530 are ﬂlade with an inwardly directed anticlinal shape. Opposing apexes
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conponent danmage during key insertion. 20 Particul ate generati 0”4@5@06
further reduced by lining key slot 222 with hard, abrasion resistan
material. It is currently preferred that the material used have a Rockwel |
har dness of_ _at | east MLO5. The currently preferred material for this
purpose is PONEPRB:  inide (PEI). Qher preferred mater iF&TYSEY®IBEEK or
PPS. If such plastic material is used, carbon fiber or other electrically
conduct i ve $30 pnda§2 weay bedounded ¢o mrinknizd pessible abtegion Bt dlense potiits utimgy - s| ot
that may bepysesh e 200 2BOr bLAhsQk o f&%@h%ﬁ%& Ha B nfhOURG aiffibaons  of
skill in the art wl reC|atet at any p ? swta rasion
resi stant neepssifar keyrﬁécy 28% hgrguga genegal Ihel}rgbiismontounmd calisiog m:hmgt)fnhb dtic

hi & enbod et TR ¥y BRGSO A B s AR S e odiert e

convex shapaventionshown, the 30 convex shape allows flat si des 344 and 346
of key 220 to bear against key slot sides 428 and 430. Yet another
al ternative enbotiditiane! @fectshedvaniagest andmove feaoamof the Bva@tios wikby st fwth  si des

apoxes 5 4 S0y Bosegeaf fel Bl pih i S RkLE LRf-udB M aThRCC L N0

to mnim zemp@ssarbhgombxmnuwna@f thia oo Howiog ntr smehu b riqmuédnhﬁrptracam of ikecy 220.

Per sons of Wi iate hat t|ve
shapes for 1%5&1!1:1 ?ofhz %S;%/I}dnagdvgn%%ﬁe?gl}e lﬁvem@?élég c?orﬁ &a’&‘ﬂaﬁ e@ _
cont act 1f mbﬂls folf ete ingtiuteentatifies dne dompinaiidr’s pahieulagly psintt owt Hele aplﬁ:n&éds 0

possi bl e anq .are wthin the scope of the 5 invention. Additional objects,
advant ages, “UHG novel features of the invention will be set forth in part
in the description which follows, and in part will becone apparent to those
skilled in the art upon exam nation of the follow ng or may be | earned by
practice of the invention. The objects and advantages of the invention may
be realized and attained by 10 neans of the instrunmentalities and

conbi nations particularly pointed out in the appended clainms. 6 4 July
2006 Att: ocket No. 2267.646W001




vvnril 113 I.LAIIV11'.1J 1J: ~ ~, 0 8 AUG 2 c¢c 003 A wafer conta@gg[yzoos
conprising: an enclosure portion having at |east a top, a bottom a “palir of
opposi ng sides, a back, an open front, and a dodit: t wckktdde 1262.60EWOr ont
sai d door conprising: a door chassj-s; and.at. .east.a.first lLatching. .

nechani sm sawiAR{SH RGBS RANI SM conpri si Ng"  at yllat t a ¥ -;'::'r-df.-td:::;s\l.,;;-_' in ﬁ:g
arm and a rotatable actuati %3 menber coupled to ﬁ%cﬂl& utGrr?bg id

rotatabl e actuatin nber having _a substantially hourgl ass shaped key
sl ot adapt ed ko retd CanfeEer §YMpMERgisai d rotatabl e actuating nmenmber is
rotatable by inparting a rotary notion to said key when said Kkey is

recei ved in saidhckeyregodfion Haviﬂ_%zgty@é&f"fa%ﬂearb&lfonﬁ |aﬂ4amo ’08%%12%9&8%5 Ig'&)ggk and a

substantial l y hourgl ass shaped slot " has a pair ng s

pai r of 3BFPSRIEKE! enda doertetslast thadpendsposhidglopatampisimg des  has a cent er
portion di sposed between two outwardly angled portions, and said center
portion is ardeentiedsisulst antially perpendicular to said opposing ends. 3.
The container of claim1l, wherein said substantially hourglass shaped key

slot has a pajr _.of_.opposing sides, each of said pair of opposing sides
having an i n\ﬁgleaftf Qﬁsﬁé@% mechagistn, shd fiching mw@n@mmommi@%gof claim 1,
wherein said substantially hourglass shaped key slot has a pair of
opposi ng si desleagadirsothtchaighhrpaiid of opposi ng sides having an inwardly
directed anticlinal shape. 5. The container of claim1, wherein said key

slot is for ion resistant material.. 6. The container of claim

1, wherein ggﬁr&{ﬁi%gé g{}qd‘?ﬁ Ill‘%mfe(r)nrbﬁ{aamfpﬁ%‘intoefaé‘gtl?t?a@% By, @hiRrisieblgactatiog i al .

7. A wafesmipohtahgersubeaially hogsl R0 siped R8HEI6 RRPEE W rdavE fefho {h‘i‘a{:‘%ﬁda
. an

top, a botﬁglm a Pair of  opposi ng sides, a back,” an open fro a door
to cl os&BRE"CHBIRIPE hmbes 3 fotalgble Wyoimpartiignyrotaty motion to said key when said

key is received in said key siot.

2. The container of claim 1, wherein said substantially hourglass shaped key slot
has a pair of opposing sides and a pair of opposing ends, each of said opposing pair of sides
has a center portion disposed between two outwardly angled portions, and said center portion

is oriented substantially perpendicular to said opposing ends.

3. The container of claim 1, wherein said substantially hourglass shaped key slot

has a pair of opposing sides, each of said pair of opposing sides having an inwardly directed

convex shape.

4, The container of claim 1, wherein said substantially hourglass shaped key slot

has a pair of opposing sides, each of said pair of opposing sides having an inwardly directed

anticlinal shape.

5. The container of claim 1, wherein said key slot is formed from abrasion

resistant material,

6. The container of claim 1, wherein said key slot is formed from electrically

conductive material.
7. A wafer container comprising:

an enclosure portion having at least a top, a bottom, a pair of opposing sides, a back,

an open front, and a door to close the open front, said door comprising:
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9. The container of claim 7, wherein said key slot is formed from electrically

conductive material.
10. A wafer container comprising:

an enclosure portion having at least a top, a bottom, a pair of opposing sides, a back,

an open front, and a door to close the open front, said door comprising:

a door chassis; and

at least a first latching mechanism, said latching mechanism comprising:

at least a first latching arm; and

a rotatable actuating member coupled to said latching arm, said rotatable actuating
member having a substantially hourglass shaped key slot adapted to receive a key so that said
rotatable actuating member is rotatable by imparting a rotary motion to said key when said
key is received in said key slot, said substantially hourglass shaped key slot having a pair of

opposing sides, each of said pair of opposing sides having an inwardly directed convex

shape.

11. The container of claim 10, wherein said key slot is formed from abrasion

resistant material.
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wherein said key slot is formed from el ectri Agbhngy . CEMIN '??Qesm@md)@i. 13.
A waf er contai ner conprising: an:-enclosurepartibn Haviing EtEeast tati op, a
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close the gpen front, said door conprising: a door chassis; and at |east a
first IéP@#WH@eﬁﬁgﬁﬁhisnl said | atchi ng nechani smconprising: at |least a
first latching arm and a rotatable actuating nenber coupled to said

| at chi ng ar myzsai A wafcat@hhigerad® @m@g menber having a substantially
hour gl ass shaped key sl ot adapted to receive a key so that said rotatable
actuating nenber is rotgtahle by inparting a rotary mtion to said key when
said key isaPé’B‘é‘PwapPﬁ‘°§ a&m%e%'zl‘“g'gfo% ‘,OPsgiba“%fﬂb%PalﬁPf gprapingcides) abackshaped
key sl otan bpui Bent2ambd Hodtito cRBP@S oPEh BbAESd 88G ok, rﬁfﬁ%d pair of opposing
sides having an inwardly directed anticiinal shaﬁ%. 4. The container of
claim 13, whergin sai.d key slot is forned from abrasion resistant

material. 152 Héd@ﬁﬂﬁépﬁer of claim 13, wherein said key slot is forned
fromelectrically conductive material. 16. A wafer transport contai ner
conprising: anleenalfirstinehing fidchiishawalida@hing @@ehadsh@pmpdsiagt t om a pair of
opposi ng sides, a back, an openfont, and a door to close the open front,
sai d door co L Si_ng: gor._chassis; and at least a first |atching

mechani sm tﬁg&?iﬁgﬁﬁégﬂﬁﬁéﬁgﬁvg‘ conprising: at least a first latching
arm and a rotatable cam nenber coupled with the latching arm the cam
menber havi ng ratakab¥e actuating member coupled to said latching arm, said rotatable acfuating

member having a substantially hourglass shaped key slot adapted to receive a key so that said
rotatable actuating member is rotatable by imparting a rotary motion to said key when said
key is received in said key slot, said substanitially hourglass shaped key slot having a pair of
opposing sides, each of said pair of opposing sides having an inwardly directed anticlinal

shape.

14.  The container of claim 13, wherein said key slot is formed from abrasion

resistant material.

15. The container of claim 13, wherein said key slot is formed from electrically
conductive material.
16. A wafer transport container comprising;

an enclosure portion having at least a top, a bottom, a pair of opposing sides, a back,

an open_frent, and a door to close the open front, said door comprising:
a door chassis; and
at least a firsi latching mechanism, the latching mechanism comprising:

at least a first latching arm; and

a rotatable cam member coupled with the latching arm, the cam member having a key
slot adapted to receive a key so that said rotatable actuating member is rotatable by imparting

a rotary motion to said key when said key is received in said key slot, the key slot having a
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cont ai né™f claim 17, wherein said substantially hourgl ass shaped key
slot has a pair of opposing sides and a pair of opposing ends, each of said
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angl ed portions, and said center portion is oriénted substa
perpendi%%P%# to said opposing ends. 19. The container of claim 17, wherein
said substantially hourglass shaped key slot has a pair of opposing sides,

each of said pair e aRAsENS Shides7havkR [ ] ' ticlinal
shape. 20. The C(_)ntaei ner ofr claim Sll;’ Wneg]eﬁd ssal gyyshﬁg{g?%é%ﬁ%})%ﬁelﬁ?yf rom
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| at chi i id.latchi hani C rising: at least a first
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so that said rotatabl e actuating nmenber is rotatallIJl ting a ?’otary
not i on t®restsd antidipalwhenesai d key is received in said key slot; and

20. The container of claim 17, wherein said key slot is formed from abrasion

resistant material.

21.  The container of claim 17, wherein said key slot is formed from electrically

conductive material.
22. A wafer container comprising:

an enclosure portion having at least a top, a bottom, a pair of opposing sides, a back,

an open front, and a door to close the open front, said door comprising:

a door chassis; and

at least a first latching mechanism, said latching mechanism comprising:

at least a first latching arm;

a rotatable actuating member coupled to said latching arm, said rotatable actuating
member having a key slot adapted to receive a key so that said rotatable actuating member is

rotatable by imparting a rotary motion to said key when said key is received in said key slot;

and

means for reducing generation of particulates resulting from the insertion, rotation

and removal of a key from said key slot.
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rotation . and renoval of a key fromsaid key slot. I|g.. NENVA
ly(l 2n006 nn 23. The container of claim?24, whercBEHRrE
reduci ng generation of particul ates resulting fr@nxthethsertlan atatj on
and renpval of a key fromsaid key slot conprises said key ‘sl ot haV|ng
substantially an hourglass shape. 24. The container of claim23, wherein
sai d substantially hourglass shaped key slot has a pair of opposing sides
and a pair o£3.0ppDhk¢ rgntahds of @bt 24, ShrEinOPRDSIAGs B fed@ing TeA@aiIAST 2
center ortlon di sposed between two outmardly angl ed portions, and said
center PHYFYlPEH r‘EFPB%t Bemsthp dReRionarpiptige ppdAemedl &f o keyshpm Bishbey slgt ends.
25. The antlall hour gl ass shaped
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key | ot "has a paltr ng si said pair of opposing sides

means for reducing generation of particulates resulting fron1t 3 éggﬁn

haV|ng an i nwar dl dlrected convex shape. 26. The container of claim 23,

wherei n sai d2 %ubsfh%??%ﬁﬁmyf Rbalagn s W@@éalﬂeﬁﬁbst@n@?{“ymrgaﬁaﬁh@@ﬁ key
oppOSI n Otshé%eas alFQF Bgyﬂ:rsu%as! ﬁ(i]es Aa‘fi&dr [92Lr 8P gﬁ)psolsfi!l% e?‘lldg S‘m}t‘ Sal [azn'pr)]osllnngwg'arir oy

directed anticlina
sides has a center portion disposed between two outwardly angled portions, and said center

portion oriented substantially perpendicular to said opposing ends.

25.  The container of claim 23, wherein said substantially hourglass shaped key
slot has a pair of opposing sides, cach of said pair of opposing sides having an inwardly

directed convex shape.

26. The container of claim 23, wherein said substantially hourglass shaped key
slot has a pair of opposing sides, each of said pair of opposing sides having an inwardly

directed anticlinal shape.
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