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BACKGROUND OF THE | NVENTI ON
5 BACKGROUND OF THE INVENTION

Field of the Invention

Thepresentinvention relates to the transfer of workpieces such as semiconductor
wafers within a storage and transport pod, and in particular to a laich locking mechanism
preventing unwanted opening of the pod.

10 -

Description of Related Art

A SMIF system proposed by the Hewlett-Packard Company is disclosed 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

15 semiconductor fabrication process. This purpose is accomplished, in part, by
mechanically ensuring that during storage and transport, the gaseous media (such as air
or njtrogen) surrounding the wafers is essentially stationary relative to the wafers, and by
ensuring that particles from the ambient environment do not enter the immediate wafer
enviromment, |

20 A SMIF system has three main components: (i) minimum volume, sealed pods
used for storing and h'ansporting-wafers and/or wafer cassettes; (2) an input/output (VO)
minienvirenment located on 2 semiconductor processing tool to provide a miniature clean
space (upon being filled with clean air) in which exposed wafers and/or wafer cassettes
may be ransferred to and from the interior of the processing tool; and (3) an interface for

25 transferring the wafers and/or wafer casseftes between the SMIF pods and the SMIF
minienvironment without exposure of the wafers or casseties to particulates. Futther
details of one proposed SMIF system are described in the paper entitled "SMIF: A
TECHNOLOGY FOR WAFER CASSETTE TRANSFER IN VLSI
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and hence smaller and smaller contamination particles and molecular contaminants
become of interest.
SMIF pods are in general comprised of a pod door which mates with a pod shell
15 to provide a sealed environment in which wafers may be stored and transferred. So called
“bottom opening” pods are known, where the pod door is horizontally provided at the
bottom of the pod, and the wafers are supported in a cassefte which is in turn supported
on the pod door. It is also known to provide “front opening” pods, in which the pod door
is located in a verfical plane, and the wafers are supported either in a casseite mounted
20 within the pod shell, or to shelves mounted directly in the pod shell itself.
In order to transfer wafers between a SMIF pod and a process tool in a botiom
opening system, 4 pod is fypically loaded either manually or automatedly onto a load port
on 2 front of the tool so that the pod door lies adjacent the port door of the process fool.
_ Thereafter, roechanisms within the load portdecouple the pod door from the pod shell and
25 - lowerthe pod door and port door together into the minienvironment, with a wafer carrying
| cassette remaining seated on the pod door. The pod shell remains in position against the
inerface port to maintain a seal at the port and to define a sealed, clean environment
including the interior of the process tool and pod shell. A wafer handling rpbot within
the process tool may thereafter access particular wafers supported in the pod shell for

30 transfer between the pod and the process tool.
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A single latch of a perimeter latch lock assembly is shown in prior art Fig. 1. As
explained above, a latch 20 is mounted on the lower perimeter of pod shell 22, and
inchides an engagetent portion 24 extending under the pod door 26. The latch 20 may
be actuated either manually or by means of a pin (not shown) on a support surface
20 engaged within slot 28 so as to move to the left from the perspective of Fig. 1. Once the
latch 20 is moved sufficiently so that engagement portion 24 is clear of the pod door (and
the other latches are similarly actuated, the pod door may be separated from the pod shell.
The latch may be biased into sealing position shown in Fig. 1 by a spring or other biasing
scheme, such as leaf spring 30 shown in Fig, 1. .
25 A second type of latch assernbly (not shown) is disclosed in United States Patent
No. 4,995,430, entitfled “Sealable Transportable Container Having Improved Latch
Mechanism”, to Bonora et al., which patent is owned by the assignee of the present
application. The mechanism disclosed therein includes a latch hub centrally mounted
within the pod door, which latch hub engages with first and second franslating latch
30 plates. The latch plates include ends which extend beyond the footprint of the pod door
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Bonora et al., YR patent is owned by the assignee of the present
(a) alatch lock mounted to said first member, said latch lock comprising;

(i) a finger portion; and

(ii) an angled portion angled with respect to said finger portion;

(b) a latch mounted to said first member, said latch adapted to move
between a latched position and an unlatched position, said latch comprising:

(i) an engagement portion adapted to contact a portion of said second
member when said latch is in said latched position so as to maintain contact
between said first member and said second member; and

(ii) a slot for receiving said finger of said latch lock; and

(¢) an actuation pin extending from a support surface positioned in said
slot of said latch when said second member is seated on the support surface, and
adapted to move laterally between a first position and a second position, said
actuation pin adapted to slidably contact said angled portion such that when said
actuation pin moves between said first position and said second position said
angled portion moves in a direction orthogonal to the lateral movement such that
said finger position is moved into and out of said slot, said latch adapted to move
between said latched and unlatched positions when said finger portion is not
positioned in said slot.
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application. The nechani sm di scl osed therein includes a |atch hub centrally
mounted within the pod door, which |latch hub engages with fi r‘Fg g’ﬁngggﬁd
translating latch 30 plates, The latch plates include ends whic xten
beyond the footprint of the pod door -3 10 JAN 2005 and into slots in the
pod shell. Wen the latch plates are in an extended position, the ends fit
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for _.anoth .pod Rl SUMVARY
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said |latch nechanism conprising: | at ch .l ock unted tq said first
menber, said latch | ock Coftpfl ageﬁ“ge?’?‘}’c(rﬁ?n 3‘53P{éﬂd%rcmﬂ%r$tai pc?ﬁt,‘ona?% a%i i) an
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mounted to sai Qicf&cfo?ﬁndrgﬁigi@&{taine?%:g | atch adapted to nove between a |atched
posi tion and an unl atched position, said |latch conprising: (i) an

engagement portion adapt@da slot fooreavng sidglinget ofisaidfatedhdpdk; swcond nmenber when
said latch is in sg NQSLI b | Nt ai n. bet ween
A e !

said first nenber and said sec ; or receiving
sai d finger of slatif qaifl dtehvhep siid daerds seated upon the support surface, and adapted

to move laterally between a first position and a second position, said actuation pin
adapted to slidably contact said angled portion such that when said actuation pin
moves between said first position and said second position said angled portion
moves in a direction orthogonal to the lateral movement such that said finger
portion is moved into and out of said slot, said latch adapted to move between
said latched and unlatched positions when said finger portion is not positioned in

said slot.

In accordance with the third aspect of the invention, there is provided a
latch mechanism for latching a pod door to a shell of a pod adapted to contain a
workpiece, said latch mechanism comprising:
(2) a latch lock mounted to said shell, said latch lock comprising:
(i) a finger portion; and
(i1) an angled portion angled with respect to said finger portion;
(b} a perimeter latch mounted to said mounted to said shell, said
perimeter latch adapted to move between a latched position and an unlatched
position, said perimeter latch comprising:

(i) an engagement portion adapted to contact a portion of said pod
door when said perimeter latch is in latched position so as to maintain contact
between said pod door and said shell; and

(ii) a slot for receiving said finger of said latch lock; and

-4a -




(c) an actuation pin extending froma support surface positioned in said
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portion is nmoved into and out of said slot, said |atch adapted to nove
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actuation pin- extengjRghd . . bt Ln.sald slot of
said perinmeter latc Menglgﬁk&%%g&%g{ﬁersﬁ%ggi‘gﬁgp&ﬁhEﬂlﬁ%agg?)%%ﬁé%gurface,_
and adapt e®l t o latghsed ¢ atch fagk iInrcdsedayas aith guerembediment ef thd pyesend inyentioecond

position, said actgriijreNsRi R pRYREEEidwP ofSh paB R4S A RARe&AhEL 200l ed
portion such that when said _actuation pin noves between said first
posi tion and s&P9rdanse Fifh oprsapediBmt etdhePresem Pratiobor ti on noves in a direction

orthogonal to the | RIGEIREK 5ARNEIBRMA boBbis Riekd\Fh podsiaditlidgiaDe@hetdd Biidhialh | S noved
into and out of azzﬁltld slot, said Iat;ﬂﬂ) g.da tf@ to nve . between said | atched
and unl at ched P& AGHERTIRAS FIRGEMENSH e BRPIITEBH™ nositioned in said
s! ot. BRI HF DESCR PMGDRESEAMMN%mﬁie&BEp&d&e&e@o@shmnaﬂfacqaer spective
view of a si nglin%lu'dn%é gn@c&n&ﬁo%pﬁ%r‘rﬂ%ﬁngglatcﬁio%l}(]out of locking position while opening

the perimeter latch, in accordance with one embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
15 The present invention will now be described as referenced to Figs. 2-6D which
in preferred embodiments relate to a latch lock for locking a perimeter latch in position
to prevent unwanted opening of the pod. It is understood the type of pod is not critical fo
the present invention, and the pod may houss various work pieces such as semiconductor
wafers, reticles or flat panel displays. Moreover, while a preferred embodiment of the pod
20 according to the present invention operates according to SMIF technology, it is
understood that the present invention may be used with containers operating according to
technologies other than SMIF teclmology in alternative embodiments of the present

nvention.

Referring now to Fig. 2, there is shown a bottom perspective view of 2 pod shell
25 100 including a latch lock 102 according to the presentinvention. Latchlock 102 may be
fomled between an inner wall 100a and an outer wail 100b on the pod shell 100, and may
be injection molded as part of the pod shell The latch lock 102 may be formed of various
polymers including polycarbonate and acrylonitrile-butadiene-styrene (ABS). Although
one sich latch lock 102 is shown in Fig. 2, it is understood that there is preferably one
30 Iatchlock for each perimeter latch on the pod. Thus, there are preferably 4 latch locks.




10 JAN 200 WD 02/04322 PCT/US01/ 21694 assenbly; FIGURE 2 is a partial

bott om perspective view of a pod shell including a latch | ock4 r e
wi th one enbodi nent of the present invention; FIGURE 3 is a pJ ql‘jﬂ?ﬁm
perspectiv | f a pod including a perineter 5 Iatc 999 ch | ock

I n accordaﬁgé ?\II %one enbodi mrent of the present invention; SE’IZ 41is a
perspective view of a pod including a perinmeter latch in accordance wth
one enbodi nent of the present invention; FIGJURES 5A and 5B are bottom vi ews
of a pod including a perineter latch and a latch lock in accordance with
‘one enbodi ment of the present invention; 10 FI GURES 6A through 6D are
bottom views of a pod seated on a support surface including an actuation
pi n for novi ng Ehelfalogingldecliptionippds tb ek bithe lptolslot;ksottmm&dmoc(dplanmﬂg t he

erinmeter latc en pr esent
' anent I on. %ﬁﬁglﬁ%%%&%@é&?@‘ﬁﬁ@%&ﬁﬁﬁ% Eﬁ%&ﬂ% WE‘NT 15 The present
i nvention wi I | now BeiclsiciOr eldeas ﬁrsemcemce—ri@'éhhmga Figgsto6 @hﬁli)’epmetm in
preferred enbo%@ﬁm:s?ﬂ&ﬁtloﬂttﬁ'e1£t9nﬁcﬂ@ﬂeﬁrﬁeld%ﬁst&o%alg%ﬁﬁh% a?@ter latch

in position revent unwanted openin 'S un erstood t he

type of pod is IFWW%‘F 142 farghier ingdudes %@G%ﬂwéﬁﬂimmwé viaeh angledivithiesppdd  may

house various WgFkiR %ﬁ@@ﬁ%&?oﬁ&s%ﬂ%&?ﬁ&iﬁé&%@i@mﬁ@@fﬁéﬁtchio%ﬁi@'nﬁ? or flat
panel displays. Mreover referred enbodi nent. of the pod 20

according to tﬁ@amr@%%mhmféwﬁ% sk &t Méwﬁ%xﬂflescaw@eﬂaéhnm ogy,

it is wunderst %Q{plaﬁlﬂ&h&&ﬁﬁ&rRfs%.ﬂ&erdtd&ﬂﬁﬁith&lﬁ‘tcﬁ‘lﬁ(\klbﬁm&&ﬂﬁdm#rbﬁh&%t ai ners
operating accordi o technolhdgl es ot her- an SM F technol ogy in

al ternative er‘rﬁ]i’?& ugriegof prpich i allenative qubodi Referring nowto Fig. 2,
there is ghown a bombﬁﬁmgalﬁgmcmeta&esmm%afomn@ndagdstﬁhdluduig‘ipaz&)ﬂwﬁ ncl udi ng a
| atch | ock 102 rdin ent .inve on. Lat 02 may be
f ormed bet ween @ﬁm}%ﬁﬁ@?g%%ﬁ“"i ﬁ’& ‘i?ﬁn%’h? %&‘?mf’efg%"%‘g r?)od shel |
100, and nay b@rkmcewithmmomhdeﬂlge&;fuqﬂ&rﬁoﬁiaﬁehmatpmmbhsmhdmnﬁhwpbat ch | ock
102 may be for n‘EClilI Vafeafo lﬂo & 1R il g egraglglo%%ﬁ\reggo%tdgm%nd

T Ene At hough

acrylonitrile- But adi erie- st
As shown in Fig, 4, leaf springs 114 attach to the pod shell and flex to allow perimeter

us!

15 latch 112 to move between an unbiased position shown in Fig. 3 and a flexed position
shown for example in Fig. 6D in which the latch 112 allows the pod door 110 to be
removed (While Fig. 4 shows a reticle pod, as explained above, the container including
a latch lock according to the present invention may house various workpieces).

Latch 112 further includes an engaging portion 116 which extends under a portion

20 of the pod door 119 so as to maintain the pod door 110 sealed within the pod. Latch 112
additionally includes a slot 118 for receiving an actuation pin 120 (explained hereinafter
with respect to Figs. 6A-6D) and for receiving the finger 106 of laich lock 102.

Refen'ing now to Figs. SA and 5B, finger 106 extends info slot 118 so that, if an
attempt is made to manyally move latch 112 to a position free of the pod door, finger 106

25 abuts against a portion of the wall defining slot 118 as shown in Fig. 5B to prevent the
engagement portion 116 from.moving clear of the pod door 110. Thus, the latchlock 162
according to the present invention prevents unwanted separation of the pod door from the
pod shell, '

On the other hand, referring to the bottom vicw of Figs. 6A through 6D, when the

30 pod is located on a support surface (not shown), an actuation pin 120 seats in slot 118.

6




one such latch lock 102 is shown in Fig. 2, it is understood ﬁgt there,i,s
preferably one 30 latch | ock for each perineter latch on the JA’NuéﬁGj
there are preferably 4 latch I ocks. 10 JAN 2005 WD 02/ 04322 PCTIUSO /21694

The fol | owigp g?&?%z;i ption applies to each of the latch lﬁ‘gﬁ@?"l)éﬁ"ib?\es -

under stood t re may be |less latch | ocks than peri

alternative enbodi nents. Latch | ock 102 includes a first portion 104 having
a finger 106 which represents the |owest point on the latch | ock when held
inits normal position facing downward. 5 Latch |ock 102 further includes
a second, angled portion 108 which angled with respect to first portion 104
for purposes as wll be explained hereinafter. The latch lock. 102 may be
approxi mat el y tnce ée gothit pepaly@bsitivhed aicdsuport sevfige, la nautkd beeryth e sigpaxi bl e so as
to deflect as explained.hereinafter. LS. erstood that. the latch | ock
102"y “be | ongars B pr BBl Syl de i EPL B RN TR RIS or et ve
enbodi nents. 1060RT @R movige lnterally, ¢n ad@fiort theweng the latbiolAR, aptudtioh binA20tesw of a pod
i ncluding a po X e Lne a

seal ed envi rond'i %{I%?lhlﬁ(a)lfg%g&’gﬁn 1@0(?%5 ﬂ\%@?ﬁ%%?seo\ggbvﬁﬂ?%?ﬁﬁgﬁg%ﬁ %Lner. Fig. 3
further shéws dingar10redopnwhrdt fdm e vinwushewad it FigeoOA-6Bh@k.| sdi@Bntialla a | eaf

spring 114. Peryj i I ﬁ€$§i gn. . As
shown in Fig. Af{egFr;edch lﬂggghgﬁoic@ﬁﬁ%ﬁcg%ﬁﬁﬁﬁ ll%lok)fceﬂ‘%gﬁ@s/ﬂﬁg{l*&gﬁ% ex to all ow
perimeter 15 | d0gmoveygutpksl ndeq lgpesrprevantythplatls 8 fsognavingiptesliged in Fig. 3
and a flexed pQﬁa@t%hEQ%ei%ﬁ{éng‘ﬁgrgﬁxpﬁﬁ%9%\rﬁcléa?oﬂﬁ%ogﬁgzhsrbhmiﬁ'i‘igt.5!9 latch 112

all ows the pod door 1 renoved (Wile shows a reticle pod,
as expl ai ned above, Af debherrheria Fig 6B opgithedatchd 12 Emmoved lyferilete Eertie ng to t he

present i nyent iggNdddP oML S8, Whahdnts: MPIIRIE HOR) cledr 3t 6 81adA Boif 1021 RET 1 ncl udes
an engagi ngportion 116-which extends under aportion 20 of the pod door 110

whi ¢ 1
so as to mai nt iHParhdosiafeh lgekgpovesigekdla i willexd ppsition: Hanssgtle the Beddpor 12
‘addi tional |y i ncdliddeld the poddigihg prd@ssin@ibf theweipidca), fb lafh lodR Isnpifexi 56 asl 20

(explained her o gL el K SRES! i 3o 28R S0 fobe 557, Y09 (00
ext ends i nt o sl104 redideS insOdetehicformed én theriop sitld efriptpediteteiiathd (thowmamtekdny nove
latch 112 lg 0 a;p tggl'l}ogtcl)n? \rrllcx]:vsr oet\"jai‘ig(s).%Atﬂﬂguglq%l). (ilﬁeofrm’gerfl btp &S ag]éi%gt the wall of the
' slot 118 and is prevented from entering this detent unless the finger is first deflected
downward by the actuation pin 120 at the same time the perimeter latch 112 moves
laterally,
Afier processing of the work pieces within the pod is completed, and the pod door
20 is returned to its mated position with the pod shell, the actuation pins 120 may move the
latch 112 back to its coupling position (i.e. the engagement pin 120 moves to the left with
respect to the views shown in Figs. 6A-6D). When the actuation pin 120 begins iis lateral
movement to the left from the perspective of Figs, 6A through 6D, the finger 106 is again
_ deflected downward by the pin 120 as the perimeter latch is moved to the left so that the
25 finger can once again seat within the slot 118 (Fig. 6A). Once returned to this home
| position, the actuation pins 120 no longer contact the angled portion 108 of the latch locks
102 so that the latch locks 102 return to their undeflected position.
Although the invention has been described in detail herein, it should be

understood that the invention is not limited io the embodiments herein disclosed. Various




25 abuts against a portion of the wall defining slot 118 as shown in Fig.
5B to prevent the engagenent portion 116 from novi ng cl ear oﬂ ghgﬁqqqamyir
110. Thus, the latch lock 102 according to the present invention prevents
unwanted s Lpn of the pod door fromthe pod shell her hand,
- referring te‘ga?%séib%ottom view of Figs. 6A through 6D, v\/nen$ﬂgotﬂ%§8"I pod is

| ocated on a support surface (not shown), an actuation pin 120 seats in
slot 118. -6 10 JAN 2005 WD 02104322 PCT/ US01/ 21694 Once the pod is
properly positioned on a support surface, a notor beneath the support
surface actuates the pins Iaterally outward (to the right fromthe
perspective of Figs. 6A- 6D). Upon noving laterally, in addition to noving

the latch 112, AEEWatubWintiontnd modificstions mapbpamads theretody daesislilledintie pon 108
(Figs. 2 and GAmﬁth %ﬁ%ﬁt&%{:ﬁiﬁ&fscob@smaﬁ@m@nlOZ and 5 finger 106
downward fromthe view shown in Figs. 6A-6D Q e substantial l'y
perpendi cul ar to the novenent of the-actuation pin 120). In noving
downward, the finger 106 noves out of slot 118 and no | onger prevents the
latch 112 fromnoving laterally so that the engagenent portion 116 may
nove clear of the pod door as shown in Fig. 6D. As is further shown in Fig.
6D, once the latch 112 is noved laterally to free the 10 pod door fromthe
pod, the actuation pin 120 al so noves clear of the latch [ock 102. At this
point, the latch | ock noves back to its unflexed position. Thus, while the
pod door is clear of the pod during processing of the workpiece(s), the
latch lock is unflexed so as to mnimze fatigue on the |atch | ock. Wen
in the position shown in Fig. 6D, the finger 106 resides in a detent
formed on the top side of the perineter latch (shown in phantom 15 in the
bottom views of Figs. 6A through 6D). The finger 106 abuts against the wall
of the slot 118 and is prevented fromentering this detent unless the
finger is first deflected downward by the actuation pin 120 at the sane
time the perinmeter latch 112 noves |aterally. After processing of the work
pi eces within the pod is-conpleted, and the pod door 20 is returned to its
mated position with the pod shell, the actuation pins 120 nay nove the

-8-




| atch 112 back to its coupling position (i.e. the engagement pin 120 noves

- to'the left with respect to the views shown in Figs. 6A-6D). e
actuation pin 120 begins its lateral novenent to the |eft frlwtjéw?UUS

perspective of Figs. 6A through 6D, the finger 106 is again deflected
downward by the pin 120 as the perineter latch is noved to the left so that
the 25 finger can once again seat wthin the slot 118 (Fig. 6A). Once
returned to this home position, the actuation pins 120 no | onger contact
the angl ed portion 108 of the latch locks 102 so that the latch | ocks 102
return to their undeflected position. Al though the invention has been
described in detail herein, it should be understood that the invention is
not limted to the enbodi nents herein disclosed. Various -7 10 JAN 2005 WO
02/ 04322 PCT/ US01/ 21694 changes,  substitutions and nodifications may be
made thergto by those skilled in the art w thout departing fromthe spirit
or scope df the inventi orf @D meshaigioratching A frsh membattotaaecend f or | at chi ng
a first newdagersgiddtgecond nenber, said |atch nechani smconprising: (a) a
| at ch Ioc:ﬁ?rggunted to said first menber, said latch lock conprising: (i) a
finger pofti oA FPAFNS an angl ed portion angled with respect to said

fi nger porti orza) 4 lach iuck aloaktedBakIEst nferfbat, daifl 1dichllodkRBRBhsing @i 4 | at ch

adapted to nove befween .. a | atched position and ap unl at ched position, said
| at ch conpri si ng: éqgjzr ‘?ﬁh"@h@'@d@%@ﬁf‘&ﬁaP?'?"Hha@&gﬁ‘ﬂ!gée%dé%?ﬁ‘%ct a portion of
sai d second rrenbeﬁngeirm:rﬁosai d | at chisinsaid| at ched position so as to
(i) o oot s apta BELHEERRS B d deichhonel a8l 00 0Pler T BB bt~
o a latched position and an unlatched position, said latch comprising:
- _ (i) an engagement portion adapted to contact a portion of said second
' member when said latch is in said latched position so as to
maintain contact between said first member and said second
member; and
(ii) a slot for receiving said finger of said latch lock; and
- (¢) an actuation pin extending from a support surface positioned in said slot of
said laich when said second member is seated on the support surface,
i and ada_pted to move laterally between a first position and a second: .
~ posttion, said actuation pin adapted to sfidably contact said angled
portion such that when said actuation pin moves between said first
position and said second position said angled portion moves in a
direction orthogonal to the lateral movement such that said finger
portion is moved into and out of said siot, said latch adapted to move
between said latched and unlatched positions when said finger portion
is not positioned in said slot.

2 A !atph mechanism according to claim 1, further comprising a spring adapted
to mount said latch to said first member. - '

3. A latch mechanism according to claim 2, wherein said spring is a leaf spring.

4. Alatch mechanism according to claim 2, wherein said spring is adapted to
-allow said latch to move between said latched and unlatched positions, said spring
being flexed when said latch is insaid unlatched position.

9




{c) an actuation pin extending froma support surface positioned in said
slot of said |atch when said second nenber is sedated on the sugqgkykm 2005
surface, and adapted to nove laterally between a first positio Ay &YV
second::- position, said actuation pin adapted to slidably contact said
angl ed portion such that when said actuation pin noves between said first
position and said second position said angled portion noves in a direction
orthogonal to the lateral novenent such that said finger portion is noved
into and out of said slot, said |latch adapted to nove between said |atched
and unl atched positions when said finger portion is not positioned in said
slot. 2. A latch mechanismaccording to claim11, further conprising a
-spring adapted to nount said latch to said first nmenber. 3. A latch

mechani smgccornd] claim.2. wherein said-spring is a leaf spring. 4. A
| at ch rr'ech%'ni sr%qgt@g@%(g}aﬂ'ﬁm.af’@r@?%rﬁ'aﬂ 1%@?’@Fﬁg§ﬂpg‘a§ﬁﬂﬂi@0ﬁﬁgf\adapt ed to

al | ow sai cAndgeidtiinges portioreis addpteit contast shirtwal poriand privbatsghed positions, said
spring bed . idlatch.is.jn sajd uynlatched position. 9 5. A
Bt o mec hag et ol i confBhft i seeo erber YhensokbRORe vl | por i on.
and sai d fROfiigaisipsaid oty i s adapted to contact said wall portion to prevent
said engagenent portion fromlosing contact with said second nenber when
said finger portionis in.said slot. 6. Alatch nechanismaccording to
claim1l, wherein said actuation pin is further. adapted to nove clear of
said latch when said finger portion i's out of said slot. 7- A latch

mechani sm according to claim6, wherein said latch |ock is adapted to nove
back to sal«d Iﬁ‘ﬂ?fﬁb‘ﬂe Bip iAETerdifata cladm A, wherein saidhactuatiompia isfertieer s are not i n

contact. Gdapted mmeméﬁmlébiamtm&n%hﬁ%gé}é%ﬂﬂﬁﬁrou @s@i&%ﬂ.t ainer, said
0 e

| at ch mechani sm conprising: (a) a latch nmount to said container,
said latch | ock conprising:

7. Alatch mechanism according to claim 6, wherein said latch lock is adapted to

~move back to said latched position when said first and second members are not in
contact,

8. A latch mechanism for latching a door to a container, said
latch mechanism comprising:
(a) a latch lock mounted to said container, said latch lock comprising:

(1) a finger portion; and

(ii} an angled portion angled with respect to said finger portion;

(b) a latch mounted to said container, said latch adapted to move
between a latched position and an unlatched position, said latch
comprising:

{}) an engagement portion adapted to contact a portion of said
door when said laich is in said latched position so as to
maintain contact between said door and said container and

(ii) a slot for receiving said ﬁh@er 6f said tatch lock; and

(c) an actuation pin extending from a suppott surface, positioned in
said slot of said latch when said‘door is seated upon the support
“surface, and adapted to-move laterally between a first posifion and

a second position, said actuation pin adapted to slidably contact :

said angled portion such that when said actuation pin moves

between said first position and said second position said angfed

10




(i) a finger portion; and (ii) an angled portion angled with respect to.

said finger portion; (b) a latch nounted to said container, s§i
~adapted to nove between a |atched position and an unl atched pis[}ljt"%m:'zggﬁd

| atch conprising: (i) an engagenent portion adapted to contact a portion
of said door when said latch is in said |atched position so as to

mai ntai n contact between said door and said container and (ii) a slot for
receiving said finger of said latch lock; and (c) an actuation pin
extending froma support surface, positioned in said slot of said |atch
when said door is seated upon the support surface, and adapted to nove
laterally between a first position and a second position, said actuation

pin adapted to slidabl ypwtmtreoves inaalirebtien@ihegbnBas the Rbrd Heltbridiat When said
actuation pin noves be i first positi.on_and said second position
said angled 10 JAN 200SE%%&)&@A@Q?@B'@%%mol"%dd'%ﬂmfg‘g‘tPrf"‘“ﬁsm-recti on
orthogonal to the | ater 8aid lgoh adapied to mavelbetwaen saitlatchekisngematghedt i on i s noved
~into and out of said sl gdsitionsSiHer shi Love betyeen said | atched
and unl atched positi ong& V\'/ﬁ%n gai%ﬁ?%ﬁﬁ%%ﬁ%ﬁﬁé)o(r%m‘{;%\érqbﬁa'dﬁ itioned in said
slot. 9. A latch nmechanismaccording to claim@8, further conprising a

spring . ada®.ed Aletchimechanisii iaétoldHg@hcliif 8 SlntheF QRpRLIAES sp?iﬂg all ow said latch
to nove betg\ﬁgg tqs&%uq Ja%t (;ql}ﬁtd ag l{I{]Hwat ched positions, said spring being
fl exed when's 1°g g igunt sajdlatet fo said poptal f andcafiewsaiblaich fogpove befweem | at ch
nmechani sm agdbpighad@gnd unlastheil positions, shie 5@ing beieg fbxsd vifen Ba8 lakhWah | portion, and
said fi ngersmrﬁdtdaedg}ogm Japted to contact said wall portion to prevent said
engagenent portion fromlosing contact wi'th said door when said finger
portion is'in

10.  Alatch mechanism according fo claim 8 , wherein said slot has a wall

portion, and said finger portion is adapted to contact said wall portion to prevent said

engagement portion from losing contact with said door when said finger portion is in
said slot,

11. . Alatch mechanism according to claim g , wherein said container has an

inner wall and an outer wall, and said latch lock is formed between said inner wall
and said outer wall of said container.

12. Alatch mechanism according to claim 8 , wherein said latch lock is molded
as part of the container,

13. A latch mechanism according to claim 8 , wherein said latch lock is
comprised of a polymer.

14, Alatch mechanism according to claim1 3, wherein said polymer is selected

from the group consisting of polycarbonate and acrylonitrile-butadiene-styrene
{ABS).

15. Alatch mechanism according to claim 8 , wherein said latch lock is
approximately three-quarters of an inch in length. |

"




saird slot, 11.. A latch nechanism according to claim8 , wherein said
contai ner has an inner wall and an outer wall, and said Iatcﬂ]po%ﬂszqg5
formed between said inner wall and said outer wall of said cohta : :
A latch nechani smaccording to claim8 , wherein said latch | ock is nol ded
as part of the container. 13. A latch nmechani smaccording to claim S8,
wherein said latch lock is conprised of a polyner. 14. A [atch nechani sm
according to clainml3, wherein said polynmer is selected fromthe group
consi sting of polycarbonate and acrylonitril e-butadi ene-styrene (ABS). 15.
A |l atch nmechani smaccording to claim8 , wherein said latch lock is
approximately three-quarters of an inch-in length. ii 10 JAN 2005 16. A

| at ch mechani sm according to claim@8 wherein said door and said container
define a s:;la'# edA%? I ronnent . 17@9j A latch mechanismfor |latching a pod
door to a stfell Ca"e%a'asraaaﬁf 1 glaipui e Whereln said degsiaed said sai d | at ch
mechani sm contginérsiefirg: a {aaledanti@h@bntl ock mounted to said shell, said latch

| ock conprising: ('t) a finger portion; and (ii) an angl ed portion angl ed
with respect to said finger portion; (b) a perineter latch nounted-to said
shel'l, said7perinmeter | atch latedaghensrh tor g Rebwasdst tia bidiehgd - posi ti on and

an unl at chggy gt sAa| i latch.conprising: (1) an engagenent
portion adg)pt %(%Bt%g cgdrbtt%'?:?wgﬂ(ggéef IQ%%E@P "%egﬁ?i“s %’3"%8‘8?- when said perineter
latch i's in said | afadRéaich Ipekanaunted tessridishel, saidiateit lackcomprigimet  bet ween sai d

pod door and said shel |(i)' a ﬁﬁaérporﬁon; and
' (if) an angled portion angled with respect to said finger portion;

' (b) a perimeter latch mounted to said shell, said perimeter latch
adapted to move between a latched position and an unlatched
position, said perimeter latch comprising:

(i) an engagement portion adapted to contact a portion of said-
pod door when said perimeter latch is in said latched
position so as to maintain contact between said pod door
and said shell; and

(ii) a slot for receiving said finger of said latch lock; and

(c) an actuation pin extending from a support surface, positioned in

said slot of said perimeter latch when the pod door is seated on

. the support surface, and adapted to move laterally between a
first position and a second position, said actuation pin adapted
to slidably contact said angted portion such that when said
actuation pin moves between said first position and said second
position said angled portion moves in a direction orthogonal to
the lateral movement such that said finger portion is moved into
and out of said slot, said latch adapted to move between said
latched and unlatched positions when said finger portion is not
positioned in said slot.

18. Alatch mechanism according to claim 17, further comprising a spring -
adaptedto  mount said perimeter latch to said shell and allow said perimeter latch
to move between said latched and unlatched positions, said spring being flexed
when said perimeter latch as in said unlatched position.
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(i1) a slot for receiving said finger of said |atch lock; and .(c) an . .
actuation pin extending froma support surface, positioned in aisﬂm I é
said perinmeter |latch when the pod door is seated on the suppdiﬁ ﬁa@ 05
and adapted to nove laterally between a first position and a second
position, said actuation pin adapted to slidably contact said angled
portion such that when said actuation pin noves between said first _
position and said second position said angled portion noves in a direction
orthogonal to the lateral novenent such that said finger portion is noved
into and out of said slot, said |atch adapted to nove between said
latched and unl at ched positions when said finger portion is not positioned
in said slot. 18 . A latch nmechani smaccording to claim 17, further
conprising a spring adapted to nount said perineter latch to said shel

and allow said perineter latch to nove between said | atched and unl at ched
positions, said spring being flexed when said perineter latch as in said

unl atched pggiti : 9 . _Alatch ne ismaccording to daim
17, wher ei nj?gai dmgtg'&}%%%?'ﬁi@%"%@“ﬁ? éﬂmlg'r’(me &ﬁ’?@r?f’.gg%‘?s g%l ch nechani sm
accordi ng tB™IPMNEH-17, wherein said workpiece is selected fromthe group
consi sting of sem conductor wafers, reticles, and flat panel displays. 21.
A | at ch nechani ccording to'claim17, wherein said pod operates

accor di ng t4-sM a%@ﬁ?f@f"ﬁ@?@?ﬂ‘g torclaim g ziwhasintsaidivorkpiacadeselicted to cl ai m 17,
wher ei n sai torpthe gmapparis@sy of SmidondlcRr Ratkd, rbitles hnl RPN §iSRays 13

~ 21. Alatch mechanism according to claim 17 wherein said pod operates
according to SMIF technology.

22. Alatch mechanism according fo ctaim 17._ wherein said pod comprises
multiple said latch mechanisms.

13




