WD 02/ 48487 PCT/ US01/ 48653 LATCH HUB ASSEMBLY CLAIM OF PRIORITY [0001]
This application clainms the benefit of U S. provisional application Serial
No. 60/ 2360 62%848Ti | ed Decenber 13, 2000, the disclosure oPCwWuBEIMSHSS
i ncorporated herein by reference. 5 BACKGROUND OF THE | NVENTION Field of
t he I nvention 10002] The present invention relates to front opening unified
pods, or FOUPs, and in particular to a laterally floating |latch hub
assenbly provided in the FOUP door or 10 port door to increase the
tol erance of the latch assenbly for mating with the driven latch keys and
to mnimze FOUP error at port. Descr%Fptlon of Related Art [0003] A SMF
syst em proposed by the Hew et t#PatRE P B8 pany is disclosed 15 in U S.
Pat ent Nos. 4,532,970 and 4, 534, 389. The purpose of a SMF systemis to
reduce particle £ uxes onto sem conductor wafers during storage and
transport of the wafers through the sem conductor fabrication process.
Thi s purpose is acconplished, inChaMQOF BRIORETHhani cally ensuring that
during storaggegd tra trogen
Iodfid. ersnﬁg&ée@%atgbﬁd RARBAERY @5, 9GP SpebdionSedil L T 09EN)

surroundi ng stationary ative't waf ers,
and by ensur i Ng 6PiR8%.6%afiled @P@@“bﬁftﬁ# Retha Ais¢lesyre @WICPMWF‘RWW hestin ent er
the 1 mredi at@ﬁé@f@,ae envi ronnent. [0004] ASM Fsystem has three main
conponen%s: (1) mninmmvolune, sealed pods used for storing and
transporting wafers and/ orwaf er cassettes (2) an input/output (1/0

m ni envi ronnent | ocated on < H EBEKINMg tool to provide a

mniature 25 glLaammsRRSRIcLUPON bei ng fi I led wit h cI ean air) in which
"_d'}]—or Waf e

exposed wafers an er cassettes nmay be transferred to and fromthe
interior of tI980Rr ocesslhifprewsst inventien ejesdniront ppesynoatiied gpds; prfifd4RSr ri ng t he
waf ers and/ or awah Sérh&@'iﬁﬁ rb@sanbﬂcsawﬁ@mch lheb Ezi‘éblﬁblp@dﬁ|daﬂld1 thé h@uﬁ%cﬁ or

m ni gnVI on nentn‘r_cﬁlm tﬂ giﬁl:l;egg% ﬁofo er%r]ace of tthe %téﬁ%ssemﬁ:ly&m Fﬁgtﬁ'lé %tF‘I %6 driven latch

partlcul tes ohe propos stemare described in
t he paper ent keybeod toBNhiRizeFTOUR éFEtHN@IOGY FOR WAFER CASSETTE TRANSFER | N
VLSI MANUFACTURING " by Mhir Parikh and Urich Kaenpf, Solid State
Technol ociy, July 1984, pp. 111-115. [0005] Systens of the above type are

concer ned Wwi th—sﬁa?—lQﬂéL%—%ﬁﬁ-ég whi ch range -

[0003] A SMIF system proposed by the Hewlett-Packard Company is disclosed
15 in U.S. Patent Nos. 4,532,970 and 4,534,389. The purpose of a SMIF system is to

reduce particle fluxes onto semiconductor wafers during storage and transport of the

wafers through the semiconductor fabrication process. This purpose is accomplished,
in part, by mechanically ensuring that during storage and transport, the gaseous media
(such as air or nitrogen) surrounding the wafers is essentially stationary relative to the
20 wafers, and by ensuring that particles from the ambient environment do not enter the
immediate wafer environment.
[0004] A SMIF system has three main components: (1) minimum volume, sealed
pods used for storing and transporting wafers and/or wafer cassettes; (2) an input/output
(I/0) minienvironment located on a semiconductor processing tool to provide a miniature
25 clean space (upon being filled with clean air) in which exposed wafers and/or wafer
cassettes may be transferred to and from the inferior of the processing tool; and (3) an
interface for transferring the wafers and/or wafer cassettes between the SMIF pods and
the SMIF minienvironment without exposure of the wafers or cassettes to particulates.
Further details of one proposed SMIF system are described in the paper entitled "SMIF:
| 30 ATECHNOLOGY FORWAFER CASSETTE TRANSFER IN VLSIMANUFACTURING,"
by Mihir Parikh and Ulrich Kaempf, Solid State Technology, July 1984, pp. 111-115.

fooos] Systems of the above type are concerned with particle sizes which range




WO 02/ 48487 PCT/ US01/ 48653 from below 0.02 mcrons (pm to above 200pm
Particles with these sizes can be very danmaging in sem conductor
processi WO bresse of the snmall geonetries enployed in fROTUSET486%H

sem conduct or devices. Typical advanced sem conductor processes today
enpl oy geonetries which are one-half pm and under. Unwanted contam nation
particles 5 which have geonetries neasuring greater than 0.1 pm
substantially interfere with 1 pm geonetry sem conductor devices. The

trend, of course, is to have smaller and snmaller sem conductor processing
geometri es whitem belawdyP2imicrprss@ay torpbayrI2QPete Fapien it hBse Sizgs5pR a2 K. 1 pm
and bel ow. Indérh@gnfguhuéralcorgie@tme;srbmeslng\bédaukw@fam&srﬁmdebmétnaﬂdmﬁlapédlner and

hence smal | er _and.snml icles.an
cont ani nants 6° aﬁ'@%%er%m&du or{td%‘"gest Lﬂyf"ﬁﬁﬁg ﬁi‘iﬁfm'%"r” gucltoﬁ p?ocessesltOdaESrrprl sed
of a verti cal byploy geontetsigs FaLiFard ong-halfym @i undarednwiinteld cantFr@Rticshpalticles o

provide g sealyffh hwetdeaﬁbﬁa@mbékruﬁﬁg &’éat@m"lbrf@ﬁ‘ﬁ?ﬁ@&bs’tdﬁtlalmt&ﬁry‘@ft@f&n may be
stored and transferred y\%ers are supported in eifhe cassette
h

mount ed to thgeqr?ﬁt@rsF’BWWCtP Vickg| The t@lnd*t cQyssy Bdah Wﬁﬁﬁ?&%{af‘gs'f‘ﬁl "interior
of the 15 shednicorld0867drodessity ghéanetrizs whizh sddey invasesrch dnetdeedopnserft@P and a

process tool g\% gﬁ%ﬁ lpm%%%glo PYth@quu%JPebrﬁetFié{&'ﬁ’gééo}ﬁels%ﬁégpglsﬁwglﬁe'?

manual |y or onto a 00l "so that
t he pod door P”Cbbefﬁajsﬁ@ﬂﬂﬁta”ﬁ ﬁ@aﬂﬁﬁﬁpnféwﬂm Pariiglespgngd dedecutan gpntantigants por t
door InqbudeSbé’boﬁ@IdmefreslfOt atabl e latch keys, which keys are capabl e of
mating within 586{ espectjv acc

slots in the E
obj ecti ves. t he dogbgsﬁf‘r@ n 95857 @H@H%ﬁf&‘@mca a?fﬁmi‘?gﬁ;gﬁ%%rt he keys
are | ocat ed i whtheasoetits a2 FCPathiet o wbvitda séabgs ultradéandbteriar ehditootmesiss enbl y

wthin the FOUReASfort Aaf58 QLo BOHE AL W LEATIL UanpdCHR ot 81 o

relating to such asse are di scl osed for
exanpl e i n UnFasseftegpeinées f@@?éﬁqﬂomf thms@wrmelvwwm@do *@e@?%%the
Tr ansporisabl esidi. Cont ai ner Havi ng I nproved Latch Mechani snf, to Bonora et

| ., which t t
gecond, | (r:ot g? togﬁ.}]o:‘ St ge N qeéﬁxf?@fer‘(@srﬁl ﬁt(‘aNeﬁ'éa F@pE@E ; e%@g‘?s@z&ﬁ%q%gndoor
to the port doeferfab@ ROUP idtypicadlyhmyed ditheemdnually dseuomeatedly ontogddadeertont of and
away from the, FPQrﬁtfofttho@l'slo%t webed choF @é%%%ﬁa&er@%\é@r%botr Gﬁhézﬁ?olféséﬁgl trhe

process tool. on conpl etion of er processing, the port door returns
t he. FOUP door p 6'”P'H‘3-?Slawf’°frﬁftataf’ﬁl@“b‘tﬁyﬁf”h'cf‘B?Vétafeo‘??péf‘?'e piertingitln keys in
the oppasite cispesivd soks tretbeEPUEsioot faeacparnplishneh dHjddivedo Mree aectloagadra | at ches

the FOUP door (%s%obgf%c,: %Jﬁ ea% chgéla]né {hﬁ k§¥s%?gl'8§a§&{ i hte(glo&r fo?éttlﬁﬁ!)fﬁt&%%(;

repeat ably cof posi door on
t he | oad portaQtuﬁt@ﬁéaweasaer@bléa/ﬁhlﬁéhq E@UBﬂoqrﬁ@dWéI@o‘?Olﬂ%door from the

FOUP. Details relating to such a latch assembly within the FOUP door are disclosed for
example in United States Patent No. 4,995,430, entitied “Sealable Transportable
25 Container Having Improved Latch Mechanism”, to Bonora et al., which patent is owned
by the assignee of the present application. Second, rotation of the latch keys within the
slots couples the FOUP door to the port door, so the doors may thereafter be moved
together out of and away from the port to allow wafer transfer between the FOUP and the
process tool. Upon completion of wafer processing, the port door returns the.FOUP door
30 to the FOUP. At this point, rotation of the latch keys in the opposite direction decouples
the port and FOUP doors and again latches the FOUP door to the FOUP.
[0008] Itis necessary to precisely and repeatably control the position of the front
surface of the FOUP door on the load port to ensure a clean mating of the FOUP door to
the port door. [n orderto establish the desired bosition, conventional load port assembly
35 systems include kinematic pins on a horizontal support surface, which pins mate within
slots on the bottom of the FOUP to support the FOUP in a fixed and repeatable position.



the port door. In order to establish the desired position, conventional

| oad port assenbly 35 systens include kinematic pins on a horizontal
support w0 Hzaess7 which pins mate within slots on the botromusé/4hs FOUP to
support the FOUP in a fixed and repeatable position. -2 WO 02/48487

PCT/ USO1/ 48653 However, a problemw th conventional front opening |oad
port assenblies is that, while the horizontal surface of the FOUP seated
on the kinematic pins is preci sely positioned, the actual posi tion of the

front surface of the P dgor is not ci se ont r ol an vary as
nuch as appr oJZ'PWﬁ‘feé'l"’S/pr%J pdn ?‘B‘V%'?t'f’ﬂ%ifrggt °88”'”9§§ﬁ$%c§§a88?m 'ﬁfﬁ%ﬂr@%c
i ncl ude war pi g hoiiznptabpeiace aiiist FQUR seatedan thetkilegratinwiesis pfeciségpdsdiortd, | rrpr oper

seating of the FEUP pog@g%%ﬁtﬁ%msf&&ftﬁ@ﬂ%u@h%rmsret@e@ Eb%trbxg%haon of

t he ki nematic pins. I's variance between the expected and act ual
rel ative posi fRYNIVAS PHE amwxwﬁaehpaﬁrﬂﬂsde@ataen %desisgwmﬁ ofdhie vBERNSBise t he
maxi mum tsol er aRkee Wvarping hmprmpértco;dsmcnon laAd 1olerdaeysof the FOUP, @ipegper deptingbit he FOUP

door slots is_ a reater nee t.h t hat may

fooul ¢ 1 contBIO BRI FROT e Ip LS B ool B hERGE ARy (he "Roup
sl ots, therebjoogeherati ﬁglspmmpe:mﬁt\meashe aiprested add@ctwalrrelah@@osl’@ormogthef| cant,
it can also eaupend pog%s ?sré’lé?{fﬁ%t bB&uke thevmﬁ&ﬁurﬁ RferhRR%0MRE f)orp@cmi'r ol ler

recognlzes an error I OCEessS. | oad port would then sit
ide until a ta&dHsyEiof PE%’ﬁ”h'Pt"%BO‘tJP dP‘PfeS'Otfb'rscﬂBPr@ﬁ'f“aF@éV t ARl R &FE sever al
hundr ed fooad p&izhse than Aattedyessuft mlzonte@ebtwsersibepich Rbye ahothd wallkddfisg ther at

port due to nmgabl %Ps”%nrlte fggenegﬁng}p%ﬁtllé@a ; Onély%hgvérréﬁcg %@Mfgzaﬁ 1§Ca LA S

probl em can signi fircant act rou become a
significant causeelMYRedpimortuheie hetagd é@rﬁconwliebrrecwntzemrteérﬁm@ stogssol ve

t h: St pr Oblhem tHaCHrHEiRs. b%@'lda@%odb@um t]tbfgﬁf‘ sﬂ[t e hntk%Ytécrﬁl%nsdaﬁta‘&end)tétthé hlbis
sol uti on has preven 0 rtial effective in robl em -
30 SUMMARY O DTPPIET Ko G op 66 Piereedoasars P e ha e AT RO ¢ he
present 1isnvenFOOR drner pt pat dee @ mipaighhenddtieylatchkeysawith thy FOOM sidigrieby a

| atch key can p%gfgﬁb{é genpggrglg ir%a#chfr)r‘a% t;gﬂﬂ%uﬁhﬂﬁ ancﬂ(%“théé&%‘ a@nifbdd ! al

m sal i gnment . adv ﬁﬁ resent 1 nvention
to provi de a Feicermdp yfer manyfaciurrys. [Papcant afempiaiose W@W'ﬁﬂ%e@év‘%@%l |y

i ncor por at ed b&theEPélt@tHeQQahcﬁEIStb 8 H8STBbItiondRS ipiven ohlY QiR dffekreanf ur t her

advant age of t gent !‘enventl on to provide a laterally floating latch

hub assenbly A é)P geti vel y transmt torque fromthe latch keys to
20

SUMMARY OF THE INVENTION

[0010] It is therefore an advantage of the present invention to provide a

positionally tolerant system-whereby a latch key can properly engage within a FOUP slot
even upon an initial misalignment.

25 [0011] It is a further advantage of the present invention to provide a laterally
floating latch hub assembly which may be easily incorporated into existing latch assembly
designs.

[0012] It is a further advantage of the present invention to provide a laterally
floating latch hub assembly which can effectively transmit torque from the latch keys to

30 the latch assembly.

[0013] It is a further advantage of the present invention to provide a laterally
floating latch hub assembly which can be incorporated into a FOUP door without
changing the outer configuration or dimensions of the FOUP door or FOUP.

[0014] These and other advantages are provided by the presentinvention which

35 in preferred embodiments relates to a laterally floating latch hub assembly. In preferred

embodiments, the laterally floating latch hub assembly includes a latch key receptor



30 the latch assenbly. [0013] It is a further advantage of the present
invention to provide a laterally floating |atch hub assenbly which can be
i ncor por av@d2/4s38p a FOUP door wi thout changing the outerPCDURIIMSHEBt | On oOr
di rensi ons of the FOUP door or FOUP. [0014] These and ot her advantages are
provi ded by the present invention which 35 in preferred enbodi nents
relates to a laterally floating latch hub assenbly. In preferred

enbodi ments, the laterally floating | atch hub assenbly includes a | atch key

receptor -3 V\D 02/ 48487, PCT/ USO 653 h| n a
rotatabl e |atf Eéblyé‘fq B'ﬁdé"ﬁf‘w [%%ﬂb %ak?aﬁ%tf §n 8arf’—%%?%t anﬁ'n%ggbkort
assenbl y, t heaload pdrt dsegrsblwittieHatoh kdye witiom the dorbrdocasrne received within the taksh ey he | at ch

key receptor e | ey & proper
KEY o SEoD! pctipcinkrcapail g ahuligralab 0ol oy, bngusiie

receptor, tor Yt F‘Pd?ﬁePWé PR FPCRMGAEWINN e receRIOR PRy e tw@fch E&Véhs
act uati os camratsmitiel@o thatiatbh k&yatior eaptviarthe ldtchi ey ackatbior.onadd ddditiorally or

al ternativel y gon, \%gbp %O%Pe%gwlaégﬁqﬁatﬁhg?at%ha%m?{\ﬂ%%%ﬁ hgoftbg?rafgs%téblm&{ f.?g(?o t he

transl atably nount
| atch keys t hedmh\hé@wuﬂwthgmpﬁﬂoqra@ thebihe 5atod1dfeyseth@n$eé/ea msy 6Pl faterally tof  t he

Keys Wi LRI Nt Bifkulcal SR SEA heyd Ao EbRRcsd ol ARIEFFGISCR! PTI ON OF THE
DRAW NGS [0015] The invention will now be described with reference to the

drawi ngs in which: [0016] Figure 1 is a rear perspective view of a FOUP

according to the present BRNEEMHSORIPTION [QFOMHE DRAGINGS 2 is a front

perspective v yeof a | rding to
r‘]tl on: f@%lfgl%&l&n %ﬁ%%wtzﬁx egé?ﬁ)eé@ Fe\%”&g:e t@th%%l@gw

t he present ure 'S an en erspective vi ew of
a latch key fWthfbel ng received vvlthl nalaterally floating |latch hub

assenbly accofodig)g t 0 thiguieress Rlar pdidRBive ARy of h GOLY ackbraiMy & the préseat f 1 ont
view of an interior of a FOUP door and shell showing 20 a pair of latch

assenblies i nE‘YWP'ﬁg laterally floating |atch hub assenblies according to
the present i[0eer]ti on; FiQO2QJis a frdnt gruspecitleiviewaf & load porvassemblf foareceivibgr i or of

a FOUP door aﬁgﬁﬁg%éor%&{atﬁé‘&esén%%ﬁtlm ates cut away to show the laterally

floating latc according to the present invention; 25 [0021]
Figure 5A is B818nl ar geﬁlgéﬁe&‘\ \?lwfﬂﬁrquh@fﬁi%@/ﬁ view eheildeh kanfonbeitd ding to

the present i R¢&MdWAIn alaterally floating latch hub assembly according to the present invention;
[0019] Figure 3 is a front view of an interior of a FOUP door and shell showing
20 a pair of latch assemblies including laterally floating latch hub assemblies according to
the present invention;
[0020] . Figure 4 is a front view of an interior of a FOUP door and shelf with the
latch plates cut away to show the laterally floating latch hub assembly according to the
present invention;
25 [0021] Figure 5A is an enlarged side view of the latch actuation cam according

to the present invention;

[0022] Figure 5B is a front view of alatch actuation cam according to the present

invention;

[0023] Figure 6A is a side view of a latch key receptor accarding to the present
30 invention;

[0024] Figure 6B is a front view of a latch key receptor according to the present

invention;,

[0025] Figure 7 is a front view of an assembled laterally floating latch hub

assembly according to the present invention including a latch key receptor laterally
35 centered within a latch actuation cam;

[0026] Figure 8 is a front view of a laterally floating latch hub assembly



[0022] Figure 5B is a front view of a latch actuation cam according to the
present invention; [0023] Figure 6Ais a side view of a latch key receptor
accordi ngvo 02/44387 present 30 i nvention; [0024] Figure 6B PeT/@Séw43ni3 vi ew of
a latch key receptor according to the present invention; [0025] Figure 7
is afront view of an assenbled laterally floating latch hub assenbly
according to the present invention including a |atch key receptor laterally
35 centered within a latch actuation cam [0026] Figure 8 is a front view
of a laterall at| 87 SQ1/ 48653
according o e B RHT I Gn R B a ey & e feBp o pelbaie

transl at ed towahlﬁaﬂ$¢h®ttd€0nmhl n a latch actuation cam [0027] Figure 9

5,2 front vigesf 2 | akgHalY Y LIRAL VAR ol RhrllhaRREER huAagRRH) O O

the present invention including rec tor transl at to"a second
5 side W thi na%cord&tgéﬂﬂ]&@ﬁﬁa@t.'ra'ﬁnfto@n'fclL[doxszaé?tcfmym@pffotrw'aéﬁdft? 8RecoPflew of a
| ateral | y f| oaide aghih alidh detubtics@airbl y according to the present invention

including a | key r t at ed a_se pde within a latch
act uat i on canﬁgggl r ot at g'gu'% %5 %fﬁt Y oﬁiiat?rgr?yaﬁ Ahiesh R TS ’Sﬂ
alternative eatmculnvdnthewfesantllraneoﬁpn lrmldmgtajacm kny re@ptontastatidigaseconte

present i nventjyeRithih QAR M acltifH EmlaHa rbtsied front view showing a | atch key
receptor nounted in a latch actuation cam according to Figure 11A; [0031]

Figure 12A isl®20k ont vIFighreot Anisafrem vigw ofzdn alierativg s@ewraﬁrﬁgvftadafaﬁf urt her
enbodi meot  of aétbﬁnopbaﬁeéﬁordlﬁg\kem{elpbébenﬂ:ﬁle[n@&iSZ] Figure 12B is a front view
of a lat _ch keYOfégcgpt or ur%%ﬁqsé?rotthv?ev% Q}owwg ct u t| %Q%Da%]n%g‘f tggly?ure 12A:

[ 0033] Figure is a front view o ﬁg to an
al ternative eldnhdicivelinn cefn acemdipy toddgitre | Hvent i on [0034] Figure 13B is a

front view of j@sipat ch k?bfl;uﬂé%ﬂi%ta%on?\ﬁ&%f%'lélawéc?baﬁéh ca?rpac%r{if%b fliMier

enbodi nent of "the present invention; [0035] Figure 13Cis afront view of a
laterally fl oﬁ'ﬁ‘P?fbm?r&PEtHe RGBSR EN®MBNY i ncl uding the | atch actuation cam of
Fi gure 18A angbosie | at chiglteyi2Becepbrtiviedf of RilgtH Iy kedBptor mounted in the latch

actuation cam of Figure 12A;
[0033] Figure 13A is a front view of a laich actuation cam according to an

alternative embodiment of the present invention;

[0034] Figure 13B is a front view of a latch key receptor according to an
20 alternative embodiment of the present invention;
[0035] Figure 13C is a front view of a laterally floating iatch hub assembly

including the latch actuation cam of Figure 13A and the latch key receptor of Figure 13B;
[0036] Figure 14A is a front view of a latch actuation cam according to a further

alternative embodiment of the present invention;

25 [0037] Figure 14B is a front view of a latch key receptor according to a further
alternative embodiment of the present invention;
[0038] Figure 14C is a front view of a laterally floating latch hub assembly
including the latch actuation cam of Figure 14A and the latch key receptor of Figure 14B;
and

30 [0039] Figure 15 is an embodiment of the laterally floating latch hub assembly

including a side to side centering spring.

DETAILED DESCRIPTION

[0040] The present invention will now be described with reference to Figures 1-

35 15 which in preferred embodiments relate to a FOUP door including a laterally floating

latch hub assembly. In a preferred embodiment, the laterally floating latch hub assembly



[0036] Figure 14A is a front view of a latch actuation camaccording to a
further alternative enbodi nent of the present invention; 25 [0037] Figure
14B is awoonisssi ew of a |latch key receptor accordi ng to BCT/wSeihsss3
alternative enbodi nrent of the present invention; [0038] Figure 14Cis a
front viewof a laterally floating |latch hub assenbly including the |atch
actuation cam of Figure 14A and the latch key receptor of Figure 14B; and
30 [0039] Figure 15 is an enbodi nent of the laterally floating |atch hub
assenbly includjn e centerin ED DESCRI PTI ON
50407 The prBEGH PeftodalR i af Penft i elted Mk thY Fa PRI o

Fi gures 1- 35untsupkhg 8irOUR doprafitsinrasicdOérbodi nents rel ate to a FOUP door

including a 'Lﬁbﬁ jal ly fh&é&.hé‘&wtb%%ﬁH@m%ﬁ&W& é(ersde&ﬁfe%@/fo%édéﬁnm
enmbodi nent , e laterally floating |latch hub 02/ 48487

PCT/ US01/ 4865PURRY 'rw@dina@d:%r %&%82 Matiee With 6f9é’lpvﬁh§'g2”cf9rﬂﬁéf‘ﬁ p8f@led | at ch
assenbl ysf or mm@{mmfoaa@b orum@waikpua@saooﬁfad%aﬂ@mr (TWe tdat of the pdddidor §O041]

Ref erri ng now t ure 1 sho of  a 300mMm
FaUP 20" Pncr (SRR gy P ol Bed AR FOBESIBER o e P82t Bsndler’ e
sealed 5 en\ﬁth%wwemFlgtmﬁMMdarm) Wlethﬁmw@O@G'é@trat@t%ﬁ%%DONﬁeﬁ@ﬂh thg The rear

Ff Ejhg pOdt ﬂ%”ie A€ t%@'e”tﬁ'e wnwlr{éaérblnbft Hfical t@%er!ﬂesrehﬁn\@ﬂtrotn HRker &trdnber FOUP i s
oaaed on e

Lhe.pod 20| SnF PPiYEpentisivs B Bl wcps v 8 2ECner Dy BBl PG

cont ai né® ar doaxxd apitd 4 ioeahbortZﬁ ddjeeepiragsetrtioor 26/@d fram of the peceksitod.oThe ansf er

t he wor kpi eCe[g dgb(gtp}‘&gg% c%n %h%ro%gglshg?cn%awﬁqﬁespr&&m inventi EM% the

FOUP is 10 |l o onto a acent a port door front of
t he process thﬁﬁnyofw?é'ouqW@gdﬂorptpwe%@/%aﬁowswg@wawﬁhu n tooI 29 i's not

crit It cal to tf b?uzqr esent RéfBviIRGHdvOR, H@F& 1@&8% %g RO doRrcRbSs ét &ﬁfltefr ng, L

noni or|ng an 0 SSIn e erri 0 | gures

o ant oA Ot he e RIEE Eest f o BgTaRe b0dne Pt dkpked T e iRes Soait ont
surface130 ofoftaieh keps 33 fddmlngz&eiv'éhmtldmacor%poMgwdesf stotped of thel&emafly | at ch

keys 33 for bgipg, |£t8r?r%1b\é‘§ﬁen¥m}£'e9 n&oq{ewm.n% &Ser%bt%h %F LBLAd P(%'t of the

laterally floating |atch as expl ai ned erelnater n order to
| at ch t he FOUPCENR9$BRT the F&YP sdopbé%tsf@r"‘tedtcﬁea PROBVERASPIate 27 ShishAPe on a
pod advance mcﬁh:&eaﬂwevmm;ttbm poftdvavoeisat tHee eftichlly otightédiaich Rey8@Btaregdoor so

that the vertrjegea\f dﬁwt tﬁen egt aIII Otngrt]\teg%%éS are received within the
vertically ori il

20 [0043] Flgure 3 is a front view of a FOUP door 22 with cover plate 31 removed.
The door 22 is seated within the FOUP shell 24, the edge of which is visible in Figure 3
around the periphery of the FOUP door. Within FOUP door 22 are mounted a pair of
latch assemblies each including a laterally floating latch hub assembly according to the
present invention and a pair of latch plates 30. The latch plates 30 include fingers 14 at

25 distal ends thereof provided to seat within slots 15 in the FOUP shell. Upon rotation of
the laterally floating latch hub assembly 28 by the latch keys 33, the fingers 14 are driven
into and out of engagement with slots 15 formed in the FOUP shell 24 to thereby couple
and uncouple the FOUP door to and from the FOUP.

[0044] With the exception of the laterally floating features of hub assembly 28

30 according to the present invention, further details relating to the latch assemblies are
disclosedin U.S. PatentNo. 4,995,430 entitled “Sealable Transportable Container Having
Improved Latch Mechanism”, to Bonora et al., which patent is assigned to the owner of
the presentinvention, and which patent is incorporated by reference herein inits entirety.
Although not critical to the present invention, the latch assemblies preferably have a two-

35 stage operation. In a first nstage of operation, pins 42 mounted to the laterally floating
latch hub assembly 28 drive the laich plates laterally to extend the fingers 14 into the



20 [0043] Figure 3 is a front view of a FOUP door 22 with cover plate 31
renoved. The door 22 is seated within the FOUP shell 24, the edge of which
is visi bvObnadEsgure 3 around the periphery of the FOUP BODUSOMBEI n FOUP
door 22 are nounted a pair of |latch assenblies each including a laterally
floating latch hub assenbly according to the present invention and a pair
of latch plates 30. The latch plates 30 include fingers 14 at 25 di stal
ends thereof provided to seat within slots 15 in the FOUP shell. Upon

f h.hub ly 2 h h k
33, “the 11 ngelds 15 4rg ey seon R SRHL vl PERTIR st Brad OB B 15
formed in theseEQuPstagredflopratianothe FéahetatesciPuisieaip ramiek @mdM%emHM&@P door
to and from tfhg HFOURen &u%égivowfam.ﬁea%n%%% 'oQtnonif]e E,&b% \Méhtr%ép%'ciﬁbtﬁé oating

features of hub assenb X accord g ‘@a sent invention, further
detai | s rel atRYng & Figee B apdapoyanansirependie ”‘bl‘i"‘%é!r%@ho”rﬁ“ift@“ oBa% ent No.
4,995, 436 ent plhteedriepratirajalf e Tigersparithiaklos 16Ganiig thesecbialstayg of dpepatioved Lat ch

Vechani sn . %8 BNPEA rBLpbornd i APeRALGNL ity FEPOBBSILIIO LIS Aumgg of the

present inventi 1°S¥1 ncor por a Ference herein in
its entirety. envmpmrh@myﬁhlnme F@M"‘tl cal to the present invention, the latch

assen?l ies pr[@ﬁﬂ ably hﬁ@@’ea i MOlaaleﬁltﬁgﬁl lﬂt@]f?élr%ﬁ‘ %h@'FOUFﬂNl@q Jonbﬁ%oﬁﬁé’-greme ’g
operation, pins ral |y floati sse y
Lo pe | P B R0 if by orhey s et e Pion Breyy ToStPaeich REd

02/ 484810 PCT/ éﬁ@lﬁblib&@&ﬁccoﬁdlmte thﬂa@resb}pim‘}'erhtwnt mmmmathubassminbnéaszaam er aI I y

fl oat ing | at ofdiy é@éa%ﬁ%%yan%%{%ﬂﬁdeﬁ\gmr%ﬂersﬁﬁlgr?mga@E@ggss%hwb?Et (ghbgn. the

| at ch pl ates e ass atch
pl ates pivot mweéﬁt@idm@é'ﬁt&ﬁf?'ﬁ’ﬂtﬁ\gééﬁépnamn appligste ﬁa@ésambﬂ'% espRTing o t he
draw Ing of Fn]gwte FlyupdWartfapsénlagectiidws o BiG e s 8A-G 0 tRe latefally Meatifd le@R hipn of
translation of t

f | 15
el oy o' Rsshiby e BsBhisaditaeR b ehipreBipttraf oy S loRiggsray Bisiefy o' O °
ti ght enfagenwithin ajatdh achetigFGam hdhlgenasaleths lateh key secaptotdmoeasateatiyrent wi t hi n

the FOUP. [ OGfals, EAHQHEH% Iétci‘n §ct@atlf)r'i 84t 3¥ kCdhePdte té\£‘§n bﬂ)thgr'h'cgupllﬁ{; tottpa%s%wp with
portions of the at c to show the detail of the two

laterally fl otafquﬁﬁo‘i“éffeégtcwﬁ?ds 339 t%@é?ﬁ?l'%@b““?@%?@%r%r %Vﬁnf"’aer?ﬁ?'?}ljésent

invention. Theubtasserhisy may hotlrezseie alidni veits tlﬁkBIat&hEey dent| cal to each other and

ref erence hegﬁ?ﬂgf ter SR?' }astbs%eg th ET Erjeg'% an%s§§ Y, I'r%i%dl e%Pﬁiatrﬂe latch

under st andi n t the folTown cription ap assenbl i es 28.
Referri B9 nosetuagiorricgurd® incleged & h@r efmeahgr@ulavwglws43owhlm tngether §&fine D, t he
lateral ly flodtdddgd Indieharbaidy a@mm ideBspbfesIBNEdeBlediRE e 8RS AbabRt Ch key
receptor 60 nounte r.al t| on 15 within a |latch actuation cam
32’ gener ATCTRYIR HedP e SRR GRSb it OFY ROURRS PosP P Al Fape qifer mechinan
for rotatably mounting the laterally floating latch hub assembly within the FOUP door.
[0047] The latch key receptor 60 includes the slot 62 for receiving the latch key
25 33, and a pair of wings 66. As best seen in Figures 4 and 7, the latch key receptor 60
seats within the recess 44 with wings 66 seating within guide spaces 46. With such an
arrangement, latch key receptor 60 is free to move laterally side to side within the latch
actuation cam as shown in Figures 8 and 9. In one embodiment of the invention, it may
move between 10 and 30 mils to either side from a centered position. It is understood,
30 however, that the range of motion of the latch key receptor may be greater or lesser than
that in alternative embodiments of the present invention.
[0048] In a preferred embodiment, the latch key receptor is held in the recessed
area 44 by the FOUP door cover plate 31. The latch actuation cam and latch key
receptor are preferably formed of low friction materials so that the latch key receptor may
35 move relatively easily within the recessed area 44 and guide spaces 46. The diameter

of the guide spaces 46 are only slightly larger than the diameter of the wings 66 so as to



floats, within the latch actuation cam 32 to operate as an O dham coupling
to transfer torque fromthe |atch keys 33 to the floating |atch hub
assenbl y w@02/¢848n where the latch hub assenbly may not preTUS@l/48638 | gn
with the latch key. [0046] As best seen in Figures 5A and 5B, one

enbodi nent of the latch 20 actuation cam 32 includes a pair of
semcircular walls 43 which together define a recessed interior area 44
and a pair of gui de spaces 46 recessed into the cam A back portion of the

| atch actuatio ss 48 o ne ham sm for
rotatably nouft3* QW@““F@E’?‘"&H%}“S t@a\%ﬁhﬁeylr%ﬁeg{? W@B g iae%balcpe\}ﬁ“[‘ﬁ‘"h t he
FOUP door. [ b@4ubstdtiielly meehtskelytiveedeaipnof thelatemisly uehestot tentisd fotthGGEtCh or

recei vi ng theaété‘ét Ecg,ey 25 33, and a pair of wings 66. As best seen in
Figures 4 and e latch key receptor 60 seats within the recess 44 with

wings 66 seat [‘WQ%M t hi nInRReEREOR YAIER $eAOURNY s adricea ip thaPPAERENS | at ch
key receptor Béveles eﬁg@eaa(png@fem) of et Heys 83 Wit chue Hellfichitely RdcBptbied th at ch

actuation cam e n_one f the
Mventton, o TayRoRlet Sabae St A Ssbonir P ARRED VB fe s

cent ered posi 83 epen AQUA ssiventde et 6 m@soadqltmea)lemclu{imfmvel@ﬂedgeatﬁgecﬂéﬁte rmt i on
of the latch kgyel LGRS &rthem?e){l 3@% Gk 85. Phe |RSA %ov&h@r’ﬂ of E%@Ecépfbr 60
alternative enbodi nents of esent | nyenti Oﬂ(@ {; E’é“g‘ ref rred
enbodi ment, t ASUEst BA *ﬁ%ft?%i&"é{fjtpﬁpe‘i'yssﬂ?ér"’ﬁh'f‘ﬁhet tipg s*wasa? %\yﬁ by the
FOUP dooio coveccopliratiethd presdri everaibeéveaoheratiensis 6 alfghtmidaligamertt bétegen thecept or
are pref erabl ggbgragg%e fortdBXY friction mterials so that the | atch key

recept or nove relatirvely easily within the recessed area 44 and
gui de spaces K850IThe di Qm@@a’fedoﬂhlrﬁée glaisd, pshdeys Yorotatetosiergupts theght | y

| arger than t hgudiRBEt&h tHfFAUreaNd B%u;@@FéQP%oﬁt‘a the EortVMBoQZr'nAp%ﬂi%ZIar
PCT/ USO1/ 48653 al | o ve | ate atio

Feceptor it hEFREIE e Bl KR PO ORI BLECSUB SO MR 1y PRt s

rel ati velsr ot atorque tofthe lhieh laeitiation key as @cepitarf wirgk &6 iavtington tlhehteallsatf ghide

actuation ca y\gbe% t he
port door ”&p%@gég(l%éﬂheﬂgﬁﬁ?%‘ pt:g dt”ﬂe?%t % E”a%gn éineﬁlq\é?%ﬁg%tﬁeg 33 w Il
cause the I at ehshesip i Blgwpt!8r T'(‘}@ tf‘ésy%qm %Féo‘ldélgé? ﬁ‘lelpiﬁSP@?f“t"eBtfonteﬁgﬁ't’e'Vn t he
event the sl otrafsdits ShewfqueifloRicthée wtoalkbgmdhe/\pdrhddoh&) ﬂhaﬂeﬁ&h é@eymbly’ﬂan #Hpon FOUP

advance. The F‘{ﬁ aggw't' onal ude bevel é litate
proper seati ngbg Oﬁe%‘i} I ??n}eh %Pr&” 69 .2 'Tchsé'op% Sra Er?)’(? l!(])f t he
recept or2060 enduiressortakeits PP bragrehpdkieprveptianaiy ¢09uryems wesmﬂqﬁleminé(eﬂ oati ng
l'atch hub assgphbun géeﬂrgly%%én%;r%é?ﬂ GRdnFdi&ioR 8 SN ih Pl\jﬁ%@HbQHe lgt‘éﬁﬂe))’\@er e
there is asllght m sal gnrren bet ween the FOUP and the port door.

locked within the §lot 62 by the cover plate 31.

[0051] Figures 11A-15illustrate alternative embodiments of the laterally floating

latch hub assembly 28 according to the present invention. Like reference numerals to

25 components described above indicate like structure and operation.

[0052] Figures 11A and 11B illustrate an embodiment including a latch actuation

hub 70 including raised semicircular sections 71. Raised semicircular sections 71 are

similar to previously described semicircular walls 43 but do not extend to the outer

perimeter of the cam 70. However, as with walls 43, sections 71 define a recessed

30 section 44 and guide spaces 46 for receiving the latch key receptor 60 as shown in Figure
11B.
[0053] Figures 12A and 12B illustrate a further embodiment of the present

invention, where semicircular sections 71 are reduced simply to raised strips 72 fixedly
mounted to a latch actuation cam 73. As shown in Figure 12B, each pair of raised
35 sections 71 define a guide space 46 therebetween for receiving the wings 44, thus

allowing latch key receptor 60 to translate laterally on latch actuation cam 73. The raised



[ 0050] Once seated within the slots 62, |atch keys 33 rotate to decouple
the FOUP door fromthe FOUP and to couple FOUP door to the port door. In
particul avQ 02/4838que fromthe latch keys is inparted to | apChvuk@ys8s8cept or
60, which in turn inparts the 15 torque to the latch actuation camas a
result of wings 66 acting on the walls of guide space 46 so that the latch
key receptor 60 and the |atch actuation cam 32 rotate together as shown in
Figure 10. Thus, the system according to the present invention effectively
transmtsthetorq from e n th atch
assenbly in tREONESBEYIBFC aq%ioﬁaéo%?et"f'%eé' tréearﬁ%ef‘?rﬁga[ﬂﬂﬁmofd% ﬁn Q’pcggﬁ tionally

tol erant syst?@rmt'ateswthMeptpmompzoesctaﬂtloavﬂheisecEmUFBOdwm@ys33& port
conventi onal Iy Mﬁagcur“ ng f%eﬁaﬁe@ﬁéﬁbé efﬁ%o@gﬁthofktﬁé( lat@rﬁﬁl’ fkﬁ’%&ﬁ ifeSRIEP! Y

m sal i gnent . n rotation as shown i n ure ey |s | ocked

within the sle@’ﬁer@@y%‘?y'wwruw@weﬁ Hr 3BT hIS[ecmasmem ingiydes ajaishatialion ystrat e

alternatsve eahorh HERMyIwe bait &q:arafuéleé@édl duidek 78} withGeach @élebefmmg RSl y 28
according to the %égesent I nvenfll on.

comonents et BUErapByEh AR ah e arptRaohy e (oL TRl RsrEST oos2)
Fi gures 11Aar/® indudhg wings 66 ated aztet 62rbedesesbed abmyb.udis shown Indtighie 48€uat i on

hub 70 i ncl udpogid: 78 é%Qpa%%erraterrémr%rat.mm.rgné%ﬁespB@és&eqeﬁﬁabﬁh@ﬁw ar
sections 71 are simlar to previously descri sem circular walls 43 but

do not ext end? 8 yiResdhrar theydpgsig@ghonsie quines s fhatife camp pRipies W thG t h wal | s

43, sectioons rédepetei78.ne a recessed 30 section 44 and gui de spaces 46 for

rgacei ving t hi(r)lé()]s%i(:h keyFléL{erce%lQﬁM?%u%ﬁaté got%h%l altF}ngWe er{ﬂ%c;d n%nt %99%3]

Fi gures 12A 2B il1uStraté a
i nvention, mﬁ@tsr@llssf@mnmIatemmé?rasse@daﬂw2@n§hlszqmmdeﬂ¢rwelé@@ aéatﬁTﬂospatm oegli sed

strips 72 fi g@GhifudifPH Haf Gt iferdlly hédy @ewghm@@s@amh%%mmm%apmhém Figure
12B, each pair of raised 35 sec

iLne a I ace 46
t her ebet ween FH9eF BRI/ GeERE" 'Hg%d Y3 g‘ﬁf%?”d an Rﬁdﬁﬁ)“géﬁcﬁ?‘?eﬁwmr ecept or
60 to tnansl ahebddktisttealflihe roceptarBehinapeiation, @as sbam W Figulh®Q, ghesatch key8 WO

02/ 48487 PCT/ %?ﬂyrégstg%n P@?&%H ﬂj%tic?nlcagge%vs%mat{hgloﬁiohq %céé&%éééfﬁ@vég gheen the‘

receptor 60 an rotates recept or upo

actuati on of reiped Ql’éi?é&?o'rrhfﬁ@“‘lﬁ? 8R byve apborterdrmmiithan the recerses 8 sodhat s ve

Ie: mbodi ne 2% Aofre&dp&;r bﬁ{f%%ﬂbtbbéll}f d)\léaﬂwb glgddsam hefithn ofaﬁeS@rdéls 16 oA sllg&tlﬁbﬁs\l\ﬂ in
i gures -

t.i
havi ng two pég nige Wﬁ’i} ‘gfl 1% ecefszﬁfs S°&”§&P¥jr Zat'%Oﬁ&f Eeﬁe '?)@]%?rtec?etf)%}‘ﬁ ng the
gui de space 4emafeitehetderstnod et tbh mlativé ppsrflogmcpféhemweSISZQBm@cerS@mvs a

latch key rectﬁé)lteeéptor7a$|d'c%ln%'b@gw}ﬁ!hggﬁ AErnafd heliflen@2 as described above.

As shown in Fi gsure
A number of embodiments of the laterally floating latch hub assembly

have been disclosed herein. However, those of skill in the art will appreciate that a wide
variety of other configurations may be provided for constraining a latch key receptor to
25 laterally float within a latch actuation cam while effectively transmitting the torque from
the latch keys in the port door to the latch assembly in the FOUP door.
[0057] Up to this point, the latch key receptor has been described as freely
floating in the lateral direction within the latch actuation cam. In a further alternative
embodiment of the present invention, the latch key receptor may be biased to a home
30 position, such as for example centered within the latch actuation cam. One such
embodiment is shown in Figure 15. In this embodiment, a latch key receptor 60 is biased
to a center position within a latch actuation cam 70 by a pair of springs 90 mounted
between sections 71 and the receptor 60. The springs allow the receptor to move
laterally upon engagement with the latch key 33, but returns the receptor back to the
35 home position centered within the latch actuation cam when the latch key is removed

from the receptor. It is understood that a biasing mechanism such as a spring may be



receptor 78 is capable of lateral translation within the gui de spaces 46
defined by the two pair of guides 76, and the wi ngs 46 act on the guides
so that tWeowasss75 rotates with the 10 receptor 78. [O005B{T/Bsguusess 14A- 14C
illustrate a further alternative enbodinent of the laterally floating

| atch hub assenbly 28. This enbodi nent includes a |atch actuation cam 80
including a pair of laterally spaced rai sed guides 82. This enbodi nent
further includes a latch key receptor 84 including a slot 62 and a pair of
obl ong recesses e of the rece eratlon
Shown i n Fi 89 e b BRI PRRR TS o Vo LR P RER BV BR Gt vat i on
cam 80 so t haif skihén thblaging verstesisdiwr B@sihg tneol\misntsrmay beamrgedecgtmbda@éhesz. The

gui des 82 haVr’écé;‘)to'?'?@éE&ﬁeF@&%Qﬂtﬁh%lét&%cﬁ@%&%&é 86 so that the receptor
can fl oat Iaterally over wi dth of the guides is only

slightly | essl00%an t heUniadhis pS‘Pt fhedatpralhetinating %%eWH'éif‘a%\PﬁP”rdéﬁcé'P?%ﬁs of the
recept or 584 igartiofhendterhssemblin® tZOF@EM Hiflevér! inbEditidhde BS doglidriatiat to tHae
relative p05|t|on 0, the ui de nd r.ec S ept or and
cam may be switehed tlL% AT er'ﬂ\énl 9/“e%°en{il ”a"da"es ﬁ?‘?% [ﬁgg%]eysA%%u earsog?e

enbodi nent s ohountesl fprdaterabmpyentent din sualyan ermbddintrnb adaieidrel may bémeentérkion

di scl osed her|gleRy mbiRNRHE6N a 8V Butthat®ih fubn rbf&tn&rﬂﬁy ﬁB&nté’H ihthe@BRERF LAY € that a
wi de variety, of other Conﬂ%;érglptl ons for const Bﬁ‘ ning a

ma
latch key r ecEpeERe retpte Py amagt 'P?/Orfr?rB%f?}[r%”tﬂTﬁ °Pr S%?Fcaré’?rﬂi;&t"‘f' 'Tam whi | e
ef fectively tensbusiment,itimglatch éeysod3quay ifielada cotripendrid sleh kee yngss 186 tdhgeriped t - door

to,the Lateh asaemblund R dDReROUE 00t LO0RA hhed 6 £RR AL e 1 aten

key receptor een esc free loatin

di rection wi tthe gtohteys 3% @R tra&sdaj%tatemﬂy t?eﬂ'?'ﬁurP A PEPPPUthPHE? keyls pdihin Hejlgfeh

enbodlh nment ofask&fbipeneato éra]r&wﬁbr@fthﬂlfhe térige fradh BB dlen gﬁB%&ﬁhQﬁlttiﬂiMﬁob@ Ei ased
to a hone 30 po ion s fo centered within the latc
actuation ca %fé k&? e@%@a?sﬁa“ 'W@”Eh@ﬁm in Figure 15. In this

enbodi néht, 0058 ch keyAltheugptheinv@dion kasliieas debcrilbeyl imdeaintesein, feBould lmn wi t hi n

a latch act Uaﬁn‘er’éto%GmaFtﬂe HVerﬁ}orR@hétmﬁfted%&{hleQﬁﬁoo?rﬂeﬁ?ﬁﬁ?é.ﬁ&hscl&%&V%“r‘uBus%Ct' ons
71 and the receptor . spri ow the receptor to nove laterally
@ﬁm%@a@gsc

upon engageneﬁ??”%stfﬂ‘bﬁtﬁét'opéﬁ e ’F%jced??fgtotbhg‘oﬁ%ﬂ‘élﬁ? Brihe@Ek to the
35 home posi tvithButcRpireh@formteltbiit drideopealk tha imehtioat i on cam when the | atch key
is removed fromthe receptor. It is understood that a biasing mechani sm
such as a spring may be -9 WO 02/48487 PCT/ US01/ 48653 used with any of

t he abo¢@-descri bed enbodi nents. As woul d be appreciated by those of skill
inthe art, a variety of other biasing nmechani sns may be provided to bias
the receptor to a hone position within the latch actuati on cam
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[0058] Up to this point, the laterally floating assenbly has been descri bed
as b5 part of the latch assenbly in the FOUP. However, in addition or as an
al t er nat iw@or/e848hat assenbly, the present invention contraplUstieseishat the
| at ch keys 33 may al so be nounted for |ateral novenent. In such an ,
enbodi nent, a latch key may be nmounted for I|ateral novenent on a driven
hub that is in turn rotationally nounted in the port door and driven to
rotate by a notor behind or renote fromthe port door. In accordance with
this 10 enbodi ment, the | atch keys BBiggél nclude conponents such as w ngs
66 described above for ridinginag pace as described above forned
on the driven hub. Thus, the latch keys 33 can translate laterally to

ensure a proper fifhodn atsgém&?ﬁéﬁa Wﬁyoﬁ}alﬁg'&aln% 5 Box A22R bYor, hiphigngi! so
ensuring that the tor%ue fromthe driven hub Is transmtted throu t he

latch keys to the PEARIINZSERIGRIMeUNediqRaIdbex goor 982 [aiRyBes! 2xip SHE RO
inventiors has been descelebedt Haningetair bf doelegi n, it should be understood

that the invention,i Cfp(l)(%%l 'Cghtgpgda&pedttgenger’@ogll%pké,ngg; ﬁ;pn&ggt cl-osed.

Various changes, su sti I cations ereto by
those skilled in the arengagempgiabsaepded tp aposoe 6aid WHidess thatisaig fatddGpe of t he

invention. 20 -10 WO 024&1:3&&%&@%@%@%éh%@téﬁ)’tlallﬁrﬁ\bb@laﬂtosé}d toti6hkl A& enbl y

for a SMF contai ner haV|ng a box and a box door, conprising: a rot ati onal
el enent mounted to sai d®¥0x door on a rotational axis, said rotational 5
el enent t9avi ng a paiprir of laghieces pach latelt gim kangraawepmalrend@amwd with szigcei ve a

latch. key and having a toanelen%ﬂgé’?\Qeo\rH?é?él eﬁ@@cﬁapﬂe@%%@%e&@e RgRABy Sai d

gui des so that said latc receptor noves in a plane substantially
ort hogonal to said rotatlonal axis; and 10 a pair of latch arns, each
| at ch arm having aAMtﬂXééEBlnbl@@dccﬁd‘llgﬂgedm\M twheseari shid Fomitiahdl elealentl@i@nt and a

d I d ad
alccs:f)?dl ﬁg tg 2rtg;§anseipmsferérlvm sal earo?laicn Y pn roI%atlon ots%P ?ﬁozgl%me%t

£"0n conpri ses
pi ns for1ddriving said pair of Iatch arnms upon rotation of said rotational

element. 15 3. A lc\aétaha@aﬁqgmal;abraﬁgc@kgm vmr&h %lm&ano\ﬁﬂ%fe@deﬂtfﬁﬂhéﬂ
rotational elenent further es. rgpgﬁ f or |vo qg ? g ?t | of latch
arns upon r ot aqrp%ﬁe%fanéozil far ?I&tla IS%I aﬁlr 0 S upon ro atIO of said rotationa

element.

20 4, A latch assembly according to claim 1, further comprising a cover plate holding

said pair of engagement tabs engaged with said guide spaces.

5. A latch assembly for a SMIF container having a box and a box door, comprising:

a rotational element mounted to said box door on a rotational axis, said rotational

25 element having a pair of guide spaces and a recessed area;

a latch key receptor adapted to receive a latch key and positioned within said
recessed area, said latch key receptor having a pair of engagement tabs
adapted to éngage said guide spaces so that the latch key receptor
moves in a plane substantially orthogonal to said rotational axis; and

30 a pair of latch arms, each latch arm having a proximal end engaged with said

rotational element and a distal end adapted to be received in the box.

6. Alatch assembly according to claim 5, further comprising a detenting mechanism
for compliantly retaining said latch key receptor centered in said recessed area.

35
7. A latch assembly according to claim 5, wherein said rotational element is

-11-



20 4. A latch assenbly according to claim1, further conprising a cover

pl ate holding said pair of engagenent tabs engaged with said gui de spaces.
5. Alatomwoazssaebly for a SMF contai ner having a box andParexi/43633r
conprising: a rotational elenent nounted to said box door on a rotationa
axis, said rotational 25 elenment having a pair of guide spaces and a
recessed area; a latch key receptor adapted to receive a |atch key and
positioned within said recessed area, said |atch key receptor having a
pai r of engage t abs apt t 0 engage said gui de spaces so that the

| at ch key regB%E§&°°WE§E§ %Bﬁfﬁfﬁne substantially orthogonal to said
rotational axis; and 30 a pair of latch arns, each |atch arm having a

proxi nal end @ngag@lgthagéan éécorﬁﬂé %tdla‘ﬂﬂgl wtﬁa‘r&%@h k@\'f‘ﬁéc@pt&'hﬁ\xx akerad adapted

to be received in the box. acor to claimb5,
further conpriP§niAgwih E@’F@Hteidﬂ’@ ar?éetﬁ‘émf%‘iﬂtat? Br,op ﬁ'qgaqﬁ?ifgc hk&Y-aj ni ng said
latch key receptor centered in said recessed area. 35 7. A latch assenbly

according 1o g1ai T B WhEk G s Bl LA SO0k B GTTRl aﬁg?mq.}% ARG 48487

PCT/ USO1/ 486 r ot a ab nect e enbly
accordi ng t o telatdhm ®d dmretpeumdrsm"amaf(@ryopmmoér has a central opening
wi th bevel ed edges adapted to faci litate proper seati ng of a latch key. 5

9. A latch assenbl gcordl qu 0 Ea m 5, . wher g g tch assenbly is
adapted to |%tch ERGL LAY %P%’F?éf‘?v'”gr? Xf"‘r“ APOOPERCHE S0, 10. A
| atch agg8enbly fora ratafBMaFelemerttaionﬁedthaand bax deotbme ratatioral dxisxsaitiootational

conprising: 10 a rotatdgnal hsv.ﬁmtpamm%q dufaeﬁaéa@hfa%oﬂ@ Ed QRdés

rotational axis, said rotationa I'enment having two pair rai sed gui des,
each pair of raised gui88indagritamRA§ea gui de space; a Iatch key receptor

adapted to recei V&aIatchaéyﬁrhcéﬁd{a@éﬂﬂedﬂ@&bélvwﬁd:hh@ié{ﬁ%sﬁcﬂiedbetWééhs’,h&i r of
rai sed gui des, said Iatch key recedotor

n a nt tabs
adapted to engage said gi & gﬁgé% g%%estﬁ 9 %ﬁh k‘?a{ecﬁp Ke hav'ngceg?'gg{mnoves in
a planet8ubstantially mh@mmuab$®astad®anmg§t8ﬁ@malde spacesso thaithedetghai r  of

latch arms, each |atch a5 RJAa54} R6LeRinklpRnk SRlstRHslly SREBRE td¥aldtoafidngl
rotational elenent and az%qsdggd al end adapted to bé received in the box.
a pair of latch arms, each latch arm having a proximal end engaged with said
rotational element and a distal end adapted to be received in the box.
20
11. A latch assembly according to claim 10, wherein each pair of raised guides

comprises elongated, parallel raised guides.

12. A latch assembly according to claim 10, further comprising a detenting
25 mechanism for compliantly retaining said latch key receptor centered between said two

pair of raised guides.

13. A latch assembly according to claim 10, wherein said rotational elementis
rotatably connected to a pod door.

30
14. A latch assembly according to claim 10, wherein said rotational element further

comprises pins for driving said pair of latch arms upon rotation of said rotational element.
15. A latch assembly according to claim 10, wherein said rotational element further

35 comprises ramps for pivoting said pair of latch arms upon rotation of said rotational

element.
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20 11. A latch assenbly according to claim 10, wherein each pair of raised
gui des conprises elongated, parallel raised guides. 12. A latch assenbly
accordi ngv0 02/¢d4481 m 10, further conprising a detenting 25PaPUR@NSsIH f Or
conpliantly retaining said | atch key receptor centered between said two
pair of raised guides. 13. A latch assenbly according to claim 10, wherein
said rotational elenent is rotatably connected to a pod door. 30 14. A

| atch assembly according to claim 10, wherein said rotational elenent

further corrpr ses ns for drivi sgaid pajr, of latch arns_u rotation
of said rotatf naIAgﬁt“é‘r?éﬁ‘?mb'y i@ord}?\’%lt‘é‘?ﬁ'ﬂ’ @sé@%lcﬁmﬁé‘%’& a}i’cf?af‘)trgé%%‘?%‘fm 10,
wher ei n sai d motrgihg exid fotatlosahelemehup lped d@B. conpri ses ranps for pivoting
said pair of latch arnms upon rotation of said rotational elenent. -12 WO
02/ 48487 PCT/ US01/ 48653 16. A latch assenbly according to claim 10,

I urt her dcgrrpr? Sclﬂ-gg f%ﬁ@rggameva@eggp&m@m 136 ém@"rfama i%@ar]gl@fat\%ww enent

0 a pPod5sdoor saidlpair ahe EMeRtSSRNENLYged Wit 64t Bgde Spacesil M urt her
conprising a cover plate holding 5 said pair of engagenent tabs engaged
with said guide spaces. 18. A latch assenbly for a SMF container having a
box and a box1&oorAlatebrapsangilyfgr a SMIFcottainérdmeng @bexandie bmodenr.edmpiisingai d box
door on a rotati Onét#oteazshaﬁenemhﬁndu%aﬁdsambxd&)k&{@rmanaaavémsad@@t.éna@f rai sed
gui des; 10 a latch key receptor adapted to receive a |latch key and having a
pair of oblong recesseSeREHHPERC B BHEH Rt WILRH rai sed gui des so that said
latch ketp recept oz lamb\kesp recapter qmbmaetosammanatcmkéywndmbﬁm@mpanf oftoblosa@i d

broxi mal _end engaged w PReSa; &oPI8 8 Sr@pl e PG qutlep o BFLIARE?

gdapt ed to be rgcg| ved reﬁeqtqaf@qygg(maplarlqgsubstanhallyorthogonaltosaldrotahonalams

and
a pair of latch arms, each latch arm having a proximal end engaged with said

15 rotational element and a distal end adapted to be received in the box.
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