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~Cont ai ner m&&n)h%&%hrLock Nbchanlsnl 5 BACKGROUND OF THE | NVENTION Field
of the InveRtl 8N “The present invention relates to the tr&XrSP8W2Ror | gi eces
such as sem conductor wafers within a storage and transport pod, and in
particular to a'latch | ocki ng mechani sm preventing unwanted openi ng of the
pod. 10 Description of Related Art A SMF system proposed by the

Hew ett - Packard Conpany is disclosed in U S. PatentNos. 4,532,970 and
4,534, 389. Thepurpose of a SMF systemis toreduce particle fluxes onto
sem conduct or waf ers duri ngssirr@URA SRR LhrensrodanNgémt he waf ers t hrough the
15 sem conductor fabrication process. This purpose is acconplished, in
part, by nmechanically ensuring that during storage and transport, the
gaseous nedia (such as air or nitrogen) surrounding the wafers is
essentially stationary relative tGCLARMORBREIMTY and by ensuring that

D e Ot e ot EPteafih i B Ry A%l el b abEEE vl er

environment. 20 A S tem e nmaln

vol ume, seal ed 983,204, 5ledNfoi0, @%lenwgdw(ﬂqﬂ@mWﬂhLﬂ@MM@W/ or waf er
cassettes; (2) an input/output (1/0O mnienviroment |ocated on a

sem conduct or pracessi ng tooI to erVIde a mniature clean space (upon
being fill@d with clean air)BARKGROUND QEITEINVENTION, and/ or waf er cassettes
may be transfermadoﬂgelammfnromthe i nterior of the processing tool; and (3)
an interface for 25 _transferri.ng the wafer nd/ or wafer cassettes between
the SMF pods and t He® ﬁFﬁ“”ﬁﬁH%@ﬁ@??gﬁH@ﬁgx ORBigees BB ENEHT he waf er s
or cassettes t owglas withind stk andfivaishdiepod, 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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details of one proposed SMF system are described in the pap?g] %Nzggg%
"SMF. A TECHNOLOGY FOR WAFER CASSETTE TRANSFER I N VLSI -1

02/ 04322 PCT/ USO01/ 21694 MANUFACTURI NG " byM birPari kh andUl ri chKaenpf,
Solid Stat logy. July 1984, pp. 111-115. Systems, \pove type
are concerﬁgg%&gﬁ particle sizes which range from bel OW&BU%? m crons (m
to above 200m Particles with these sizes can be very 5 danmaging in

sem conduct or processi ng because of the small geonetries enployed in
fabricating sem conductor devices. Typical advanced sem conductor processes
today enploy geonetries which are one-half pm and under. Unwanted

contam nation particles which have geonetries neasuring greater than 0.1m
substanti al | y iMANUFARCEIRINGH bjilgihir PgékbamtiUiychFasmdSotdtiteTechi®inbg &gy The
trend, of cour 51‘3 #:Elho faave smaller and smaller 10 sem conduct or

processi ng geone es mh ch today in research and devel opnent | abs
approach 0.1 gm andSistdmswi the phovhirpd are camesmned edthrenrtisle sizoawhich pegof snal | er
and smal l er  and ReNBenRIR b t@%v§5ﬁ‘ph1erl’a%ﬁg%%é QRsRA bd s and

nmol ecul ar cont am nants beconme of interest. ods are 1 n general
conprised &f a dABENEIBECTHFMEYStoRAIORssSINg Repauge %EP %’H’E geometrips egplpyed it de a

seal ed envi r ongikating seMidondlcibR i oss. MBRA aaxtagéeeqmﬁ&ﬁ&dﬁc&oaﬁﬁmgers @dday SO0 cal |l ed

"bot t om openin pods are wn, re the p door orizontally
provi ded at thgmp%%et’ﬁ‘ﬁi“i’f‘fwii’f"ﬁére a?f ‘F‘H’é""mﬁ?"é"r“ged& R HTPREEE i n a
cassette whi ch vikih me@wm&&umeﬂm@reaﬁmﬂmmoﬂbﬂhﬁﬂmy ihtérforeSwitld B Known to
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20 withinl@he podcmthetor progﬂrssmg)gesmeﬂwseshwmmw redéarcbahd yevelapmdnélapod shel |
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In a bottom op€ening system a |calyloa I'ther manually or
aut omat edl y omami kenteogepllgrogng 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.




on a front of the tool so that the pod door |ies adjacent th orm% if
the process tool. Thereafter, mechanisns within the | oadport 9
pod door fromthe pod shell and 25 | ower the pod door and port door

t oget her i R{@oddagem nNi environment, with awafer carrying p,Casshfss r €Mai ni ng
seated on the pod door. The pod shel | remains in posi tion agail nst the
interface port to naintain a seal at the port and to define a sealed, clean
environnment including the interior of the process tool and pod shell. A
waf er handling robot within the process tool may thereafter access
particul ar wafers supported in the pod shell for 30 transfer between the
pod and the process tool. -2 10 JAN 2005 WO 02/ 04322 PCT/USQO /21694 During
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1g. 1.

latch from under the pod door. Thereafter, the pod door may be separated from the pod

15 shell.

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




expl ai ned above, a latch 20 is nmounted on the | ower perineter of pod shell
22, and includes an engagenent portion 24 extendi ng under th pod door 26.
The latch 20 may be actuated either manually or by neans of pUIANn@@[t)
shown) on a support surface 20 engaged within slot 28 so as to nove to the
| eft fromthe perspective of Fig. 1. Once the Ilatch 20 is noved
sufficiently so that engagenent portion 24 is clear of the pod door (and
the other |atches are sim|l arl?{ actuat ed, the pod door be separated

‘fromthe pod sHediptoslotridhq ped g Bé’emé’@ﬁsﬂfﬁtn@n?é@ﬁ?dd@s‘ sthe gmén shown i n
Fi gF 1 b{ azng\iiﬁ@)tﬁﬁ’sldﬁlhﬁfep&iﬂ&ltﬂ@ealﬁ@ﬂﬁfﬂ% ersm@iatcﬁtglatke@éémama&d il I30 Sgovvn
in Fig. secq , S sclosed in
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Cont ai ner Havi mg:aﬂanmrqfﬂeqboiéaocﬁom wbpbrashblsNVhenh(poﬁnamhngtmt typd oflathi ch patent
is owmed by th G f I sm

di scl osed t her g? n i ngﬁ%gué@ongfnbﬁd&ﬁﬁ@@&%ﬁwﬁfﬁ}%@]&%&mﬁ@% t he pod
door, which | afmwonswfasnpiagetbe Wibtth ﬂfqvﬁﬂlelf&ﬁdplsteﬁcwen theinsktendedhgnd at ch 30
plates. The | at&ficild gmidns Ncl ude ends which extend beyond the footprint of
the pod door -3 10 JAN 2005 and . into slots in the pod shell. Wen the |atch
plates are in an ex@eﬁﬂé‘ﬁ“”ﬂf’&l%t?ho??sen’tblli’e‘te‘i‘iﬂé’apﬂepttha?ﬁ‘i‘ grarie @3yl i n the pod
sEeII Ej 0 sfeal hﬁh@g@eﬂ:ah chWﬁﬂaelafcﬁ@tdh@érﬁﬁbmﬂ%@ﬁrﬁ&&f&hépﬁdﬂmﬁl@ﬁd’tﬁ&iﬁﬁd pgsidti on,
the ends of t atch p es .t e daot pri nt pod door to
allow separat Son ol BO({) qﬁaﬁ?}grﬁ”{% %B'H‘)félﬁé"f E’ﬁ“‘é i ncl udi ng
this type of Ialtddman!ammkghaugofmawbﬁﬁe@rhot&rlamﬂmwmmhapodot her such
support surface, nmechanisns within the support surface rotate the hub to
nove the |latch plates between their extended and retracted positions. In
the perineter |atch assenblBRIEF SUMMARYAN, HE INANTHO operator manual l'y
di sengages each of the | atches to open the pod when in fact the pod should
not be opened. Such unwanted pod openings can |ead to contam nation of the
wor kpi eces within tIﬁéc‘ié’ﬁhncedﬁﬂiﬁlé?rﬁrﬁﬁsﬂeﬁﬁ’?8196?"@%13@6”&%@@ pestvidsthe lajgbr kpi ece | ot
for another Wi h&hihidnh er Redhing BRirEmncrtdbMORYsetdnd TidmbbNYENE P Mechanism

comprising:

(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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In accordance with the first aspect of the invention, there is provided a

| atch nmechanismfor latching a first nenber to a second nenb S h
mechani sm conprising: (a) a latch | ock mounted to said firsteLQnBE$N gaﬁg
| atch |l ock conprising: (i) a finger portion; and (ii) an angled portion
angled with respect to said finger portion; (b) a latch nounted to said
first nmenber, said |atch adapted to nove between a |atched position and an
unl at ched position, said_ |atch conprising: gi)_an engagenent portion
adapted to contact H §56rdanssEh the speend apeii @f thadtyeeionythers isspddadat ch is in
sai d | atched pogsht inedhasien afr UAcH¥R Bt &oh 16 ANt@fdinerD&liNAREL SRbItnfsi St menber
and said second nenber; and (ii) a slot for receiving said finger of said
latch | ock; an®’tR)'"&n actuation pin extending froma support surface
positioned in said (a3hbitchafcksmiugitel & kil co@iness sidllagR teR ol 1S seated on
t he support surface, and. adapted.to nove |aterally between a first
position and a second pog}?'%%fmggrﬁaggctuation pin adapted to slidably
contact said angled port(ii)anprhﬁhaﬂ@@ﬂgi&ﬁieq)ecta@&ditaﬁﬂggﬂpd@iidhl; rrgves

bet ween said first sition and, said second .position sai ngl ed portion
nmoves in a directi oﬁ’%ﬁ“ﬁ‘d&%’ﬂ?ﬁ 9 ﬁ"cfwgtaf”ﬁf’é‘f'gﬁ‘tﬁl?ﬁg n‘a"ﬁ‘c‘:ﬁe % said
finger positi omlatchedmsition amitad valagthaliosivibn,3aid thtchl cotmprisag: d | at ch adapted to
nove between said Iatchl alland unIaEc€$d Egs%%ions when said finger portion
is not positioned in sald™sFisEEeMeRt RYIFARTBHLC (AL APHERY R h t he
second aspect ddor phen saihiatah isom said fphed pasition ew ke ahaintaih edntdet batedmni sm f or

| at chi ng a doog,d oﬁarﬁ%ﬁiﬁgbﬂ?ﬁﬁeraﬁc?i d latch nechanism conprising: (a) a
| atch | ock nounted to said contalner, said latch lock conprising: (i) a
finger portion; 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 latch when said door is 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
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(i1i1) an angled portion angled with respect to said finger portion; (b) a

| atch nounted to said container, said |atch adapted to nove begt

| at ched position and an unl atched position, said latch conpri gmegjﬂdq Qﬂ%
engagenent portion adapted to contact a portion of said door when said
latch is in said | atched position so as to nmaintain contact between said
door and said container and (ii) a slot for receiving said finger of said
llatch lock; and (c) an actuation Fln extending froma support surface,

posi tioned in said (Ck¥pgetystions pin pxfendio o ensupeargsugfaess Pestiicsedine®idupon t he
support surfacget mdld%ﬁﬂﬂbtetjlatchavm\ﬂﬁ: potRbads |syatddednBe BuphoftistiSice POSI T ON
and a second pos sai d ion slidably contact sai d
angl ed porti onmédl ‘E%tgt'“%éﬂﬁ 5’ gED gfﬁtBPF“ﬂfF‘ﬁngﬁﬁ?f@g‘!l BefiRBe%sai d first
position and saitehtise pioradapsaisto tslidablys@ntictasaig| aegled portibrosuch faveBen saida di recti on
orthogonal to pheslatera jd-fi rti.on i s noved
into and out o% sg#d%s o%wggél g?gﬁﬁgd%gﬁ §$%Qﬁ%$%gﬁipﬁﬂgﬁsh§ald | at ched
and unl at ched fredadirogien ﬂm@ﬁ?"%ﬁlr@cﬁ@lm@b@gop@irt@ therlat¢ral moyemgoisiueli bafed in sai d

slot. In accor SN EReMpdriod #a%w%u inth AARBEL B stoh%aadna&aﬂéda&@d td ¥ 1S
- provided a ch nec ?’E‘%i or |atCHI ng a pod door to a shell of a pod

adapt ed t o co nbehveensal andeunlatchieq nosftigns wWacarsai Elﬂﬁe&@%IPP§$ B (a) a

| at ch | ock noupdsiidnddansdd sloshel |, said latch | ock conprising: (i) a finger
portion; and (ii) an angled portion angled with respect to said finger
portion; (b) a perineter latch nmounted to said nounted to said shell, said
- perineter latch adapted tdRibk BESeRIREON OF THE RRAWINGSsi t i on and an unl atched
position, said perimeter latch conprising: (i) an engagement portion
adapted to contact a portion of said pod door when said perimeter latch is
in | atched posFIOUBE 1§WH@T%PWE’%YIW @f@ﬁmabﬂatch@&mmtesla@d pod door and
said shell; and

-4b -




(i1) a slot for receivi ng said finger of said latch | ock; and -4a 10 JAN

2005 (c) an actuation pin extending froma support surface, p ti ik,
said slot of said perineter |atch when the pod door is seat egande?Um

support sur and adapted to nove laterally between ' osition
and a secon‘gégzg%‘ls ?i on, said actuation pin adapted to SI&££§0351324nt act 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 novement 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
sl ot. BRI EF DEQ&hbY] ON OF THE DRAWNGS FIGURE 1 is a prior art perspective

view of a single |la a_perLi er latch 10 N . .02/.04322

PCT/ USOL/ 21694 asseir::‘gcfb}f;}lif2 %F%&@oﬁsperﬁpeﬁgr b &g\gf’%%‘%?%l\égs aclfdlé}\l/e vi ew of
a pod shel | i ndécakdi asepréenteatithont ediedimanta hopemnicevemionh one enbodi nent of the
present invention; G%% [ S t . d i of a pod

i ncluding a perinet Eir %l? kﬁngﬁgﬁ% ﬂegs%) %cﬁ‘g%%égf&f%ﬁ;og%g%%%ﬁg%%ﬁ% h one
enbodi nent Sof 4 apd elEhiock maeserdeen with PrecoRElent of te piesed prentpiie vi ew of a
pod including a per BRI 4li@h GhrspeBiRGERIY Qﬂﬁ?é‘d Wellin® DS epRRtadboR Y of the

present invention; FIGJRES 5A and 5B are bottom views of a pod including a
peri neter | at cReeqraree Fith greepbpdingat phiheRSH SATERS Wi t h one enbodi ment of the

present invention; AGURESIRES B rd bbe GbwHdDa ddindketidzQFevhesatibndd pod
seated on a suppor, urfac I n¢l udi an actuation pin for noving a |atch
| ock out of | 08%?‘11?3"” SETPFEne fcf‘loﬁe E’B’gﬂ‘f”ﬁ‘&"%@ﬁ%‘esﬁgﬂ?‘%’é‘{c’& latch, in
accordanceow t h oneFIGURES bAndugdéD drih Botomerte@mbl aipod eaied @ support surface

including an actuation pin for moving a latch lock 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.




.DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENT 15 The present invention
w Il now be described as referenced to Figs. 2-61) which in rqfsrrﬁcﬂms
enbodi ments relate to a latch lock for |locking a perineter |at'c A

position t‘g?%&g{lnt unwant ed opening of the pod. It is P@%@%‘ﬂz&?ﬂ the type

of pod is not Critical to the present invention, and the may house
various work pieces such as sem conductor wafers, reticles or flat panel

di spl ays. Mreover, while a preferred enbodi nent of the pod 20 according to
the present invention operates according to SMF technology, it is
‘understood that the present invention may be used with containers operating
according to technologies other than SMF technology in alternative

enbodi ment s of ThHedolpwigdetriptionapphdsit@ench bheintch DgksNive underdfocgl.thaltherehere i s

shown a bottomdlﬁaﬁgé?egscl%{ﬁ%ﬁcﬁim%v f rcfr RR %%ﬁée%gqﬂéﬁm‘ﬁhgﬁein@d uding a latch

"l ock 102 accor prese I iventi on. 02 may be forned
bet ween an i nner wallitcl D102 mdludes a Htst portiond b4 haiid® biinper Whwhiohwpreteatsl| 100, and

may be injectigm.pph P&i{{& A PRAE 1o§{ whedSe a%gﬁb%eh FJmnggﬁlgaom&ﬁlOZ may be

formed of various pohérrers I'ncluding po]I ycarbonate an ]
acryl oni tr Pl e- Hsichdick M farthpr inghedey axmend, angledusiipn 10&wdchepglpd vithremwedtock 102 i s

shown in Fig. Zofistpolion MHGHEHORhs Withe ki Sh& HbSinR{ct 8 BRh ocPTIR rdp | atch
| ock for each perineter |atch on the pod. Thus, there are preferably 4

| atch | ocks. - SPeEpProRaRgidntse-gyarters pipadmh ipength adppbedlgnble prastedefierhi ng

description appkb@hide@hdpdhterOft istui@rdiddl edat thIakSlock 102 inSy be (ElgH StBGE- t hat there
may be less latch | rineter, Iat—cg}es in alternative enbodi nents.

ocks thagn
Latch | ock 102 q“’r‘?@?‘ffﬁ‘@%“%“%?‘ifg‘f D aFeralE e ng a finger 106 which
represent 90 t he | owRsferripgiolHig. 8,Aherdtie sHoah & BottodrCHewdia podisdheliinign pbd shelhor mal

Do L 2L PSR 17 R NSO DR SR
forpurposes as widt ﬂiecb@itmlx#)doaﬂailnﬁdﬁ‘ig@’feﬁtma_‘hbﬁs'apeﬁﬂn&crllaihdm homied k@ad may  be
cporox) el Y e ARBEIALS Pl P55 el SRELISGIA Mot sy Dl o0 2o
102 may be | ongershem is Rigr4, &af springs 114 aitach to the pod shell and flex to allow perimeter
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.
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than three-quarters of an inch in alternative enbodi ments. eferri’ o]
Fig. 3, there is shown a bottomview of a pod including a po E& 5853
and a pod door 110 which together define a seal ed environment (not shomm)
for a wor mnthln a container. Fig. 3 further sho rimeter

| atch 112 ﬁ%ﬁng&ﬁ to pod shell 100 via a leaf spring 11 fwﬁ%ﬁﬁﬁ%?er latch
112 is preferably of conventional design. As shown in Fig. 4, |eaf springs
114 attach to the pod shell and flex to allow perineter 15 latch 112 to
nove between an unbi ased position shown in Fig. 3 and a fl exed position
shown for exanple in Fig. 6D in which the latch 112 allows the pod door 110
to be renoved (Wiile Fig. 4 shows a reticle pod, as expl ai ned above, the
cont ai ner i ncl u:alicagle pai ﬁatop&ﬂylpoﬁkona&m Shpypott stuthct, henqﬁrreaem temM@ati on may

house vari ous tC her. | des _an e gportion
116 whi ch ext ey smﬁn erapo %@Hmﬁbﬁ&%ﬁéﬁ% Q&)o PP HLT Qgggﬁ mai nt ai n

t he pod door 11®)s@mhmvmglaﬂaraﬂy,imaddxpmdombangihnlaimlz,adidattonpmambpars ncl udes a
slot 118 for | | I nafter with
respect to Flgg&ﬁ%%&ggfﬁﬂﬁg%%yﬁh(ﬁ e?ﬁ@%éﬁgﬂ ﬁégﬁﬁggﬁgggﬁggkﬂgf% | ock 102.
Referring Aow tfmg#i s, &ﬁmwaﬁdhﬁBﬂwfmwgeﬁmmoen@kﬁeﬁﬁéDlﬁgoS@ﬁbmhm18 so that,
P02t SR pleeliadlReyh e HBRBIHdIRN ik B in T olith B AR ik Bl | 0 Of the

pod door, finger 106 25 abuts against a I ni ng sl ot

118 as shown | rt0fEmgves gpof ot hiSspdnn longeerreviafaielssh 1 Bdom enying lgrallyem novi ng
clear of the pqutgxgglfgaéeqx@ntp&lﬁﬁllﬁtlﬂ?rr{o@é&@rJ)fQﬁeliwa-ngrasas‘ﬁGﬁ{ig'F&gﬁ]ﬁo t he

present invention prevents unwanted separation of the pod door fromthe

pod shell. On the ofthisfrtherovyiafFig 6B, r‘?@"etﬂt?l%tﬂleu%tfitn%%?ﬁl%tf’féwt@ffeqih"gs 6A

through 6By Whepq ddderondfhe Psiink &daﬁ&?ﬁ:ﬂhﬂ@ﬂo Boved PR bf thSkich Reie10eNAE shown) ,
an actuation pin 120 seats in sl ot -6 10 JAN 2005 WO 02/ 04322

PCT/ US01/ 21694 teggointfhedateigek %0"&%*8}?}%‘9 F@“ﬁ&?ﬁﬂ’?sgw&d% vaule the BRF 400K 1 f ace, a
‘nmot or beneat h ttmsasama@bddmwrémgaﬁwﬁ&meote(@)emma&a ldcRis@fifithddsoasit ward (to

the right fromthe. pers ectlv f @W 6D) . Upo vin aterally, in
addi 41 on 1o modt g Ey ahetaodk, Fli i irhen s RGP Be it
) 106 resides in a detent formed on the top side of the perimeter 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 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




agai nst the angled portion 108 (Figs. 2 and 6A-6D) so as to deflect latch

l ock 102 and 5 finger 106 downward from the view shown in Fidbf) gﬁkﬁtzgos
(i.e., substantially perpendicular to the novenent of the actuatlion pin
120). In i wnwar d, the finger 106 noves out of s nd no

| onger pr g%lr)lltagﬂ‘i?%e | atch 112 fromnoving laterally so Jf"(glfalt'tlgt%/zléigu;ngagem&*nt
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

| atch lock 102. At this point, the latch | ock noves back to its unfl exed

position. Thus, while the pod door is clear of the pod during processing
of the workpi ecBfugss; subgtifpsionspnd modifigefions graybprmads erclody dhese skiffedin &F mtze fatigue
on the |atch | aglheut WgRRAInE RohR sHiRBdrkdopdoradaientlon. Fi 9. 6D, the finger 106
resides in a detent forned on the top side of the perineter latch (shown in
phantom 15 in the bottomviews 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 tine the perineter latch 112 noves laterally. After
processing of the work pieces within the pod is conpleted, and the pod door
20 is returned to its nmated position with the pod shell, the actuation pins
120 may nove the Jlatch 112 back to its coupling position.(i.e. the
engagenent pin 120 noves to the left with respect to the vi-ews shown in
Figs. 6A-6D). Wien the actuation pin 120 begins its lateral novenent to
the left fromthe perspective of Figs. 6A through 6D, the finger 106 is
again deflected dowward by the pin 120 as the perineter latch is noved to
the left so that the 25 finger can once again seat within the slot 118
(Fig. 6A). Once returned to this honme position, the actuation pins 120 no
| onger contact the angled portion 108 of the latch locks 102 so that the

| atch | ocks 102 return to their undeflected position. Although the

i nvention has been described in detail herein, it should be wunderstood
that the invention is not limted to the enbodi ments herein disclosed.
Various -7 10 JAN 2005 '
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WO 02/ 04322 PCT/ US01/ 21694 changes, substitutions and nodifications may be
- made thereto by those skilled in the art w thout departing f i t
or scope of the invention. 10 JAN 2005 1 A latch nechani smfammm
- first menber to a second nenber, said |atch nechani smconprising: (a) a
| atch | ock nounted to said first nenber, said |atch I ock conprising: (i) a
finger portion; and (ii) an angled portion angled with respect to said
finger portion; (b) a latch nounted to said first nenber, said |atch
adapted to nove between a |atched position and an unl atched position, said
| atch conprising: (i) an engagenent portion adapted td contact a portion of
said second nenber when said ldtch is in said |atched position so as to
mai ntai n contact between said first menber and said second ' nenber, and
(ii) a slot for receiving sai.d finger of said latch | ock; and (c) an
actuation,pin extending froma support surface positioned in said slot of
said | atcH when sai d secdh@tchBinsanism fos laighing adirst membsttpareronsur f ace,  and
adapt ed t enembes shidlgtdal | y between a first position and a second position,
said act u%iigﬁn. in adapted to slidably contact said angled portion such
“that when SRSREPAPBE pin noves between said first position and said

second posi ti da) slaich loek gloalediorshiddinst Mbner, s&id fitchdbdk@SkipRding (ij ogonal to the
| ateral rovement Stfnghr t ggt_ S |(c5 fnl naer PB'@{J)H | §\Iglﬁ moved into and out of
said slot, said |at"on BR¥0p: A9 (F) a0 angled porlien engled with fespaetdnedid and unl at ched
posi tions when saifihgbdpugfien; portion is not positioned in said slot. 2. A .
latch mechani ) 2GERTHRAEA tosa Pt Fehmber, Laldlitn SBARH S adh fotwbi "9 2dapted
- - alatched position and an unlatched position, said Iati:h 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




to nount said latch to said first menber. A latch mechani smaccording to

claim?2, .wherein said spring is a leaf spring. 4. A latch nechqams .
according to claim?2, wherein said spring is adapted to allow iy deglgos
to nove between said | atched and unl atched positions, said spring being
fl,exed when said latch is in' said unlatched position. 9 10 JAN 2005 5. A

| at ch mechani sm according to claim1, wherein said slot has a wall portion,
and said finger portion is 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. A latch nechanismaccording to
claim1, wherein said actuation pinis further adapted to nove dear of
-said |latch when said finger portion is out of said slot. 7- A-latch
nmechani smgccordj cl aim.6,. wherein said-latch |ock is adapted to nove
back to sa’?’d Iﬁiétﬁqg@g%gg'ls?’i%?? %WJ'W?’E‘PS%H'O@@&GW“MWW are not in
f:o?t ﬁCt' Sa.“dﬁaidimgﬂﬂpﬂ'ﬁmhiadq:kdtomoﬂltﬁ&t%ﬁidﬂﬁliﬁoﬂ@ﬂbtﬁége?sﬁf@nf[ Si neri sai d

atch mec o arch.] oc unted to said container,

sai d 1 at o PRl Hoositebonbel it B meber hen s g angl od |
porti on arRyriea isinsaidslespect to said finger portion; (b) a latch nmounted to
said container, said |latch adapted to nove between a |atched position and
an- unl atched position, said latch "conprising: (i) an engagenent portion
adapted to contact a portion of said door when said latch is in said

| at ched position so as to nmintain contact between said door and said

cont ai ner 6'and Q ig a %]I ot for receiving said finger of said latch | ock; and
, _ . latth mechanism according to claim 1, wherein said actuation pin is further

adapted to move dlear of said fatch when said finger portion is out of said slot.

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




(c) .an actuation pin-extending froma support surface, positioned in said
sl ot of said |atch when said door is seated upon the support 3§&f12§05
~adapted tonove laterally between a first position and a second p

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 10 10 JAN 2005 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 mhen said finger portion is not positioned in said
slot. 9. A latch mechani smaccording to claim8, further conprising a
spring adapted to nmounportminbvesih aRtiréctiorEHhEgoRAING Mk R€dral Ald¢knithi OW sai d | atch

Dmove, petieen, 1,1 s et Al FAGRE b0rdi  19 2

flexed when said latch Is i sald
mechani sm accordi ng t o #lidipieh 8dapteditemaiebeaenisaid latthddand antatétlel  portion, and

~said finger portion is %ﬁi%ﬁﬂmﬁ@an&?@%ﬁ’%ﬁ ﬂ?s'n%t ‘cth(J)o ?Qr/\ﬁt?lg% to prevent said

engagenment portion fromlosing cont sa| baid fi nger
portion is in said slot. 11 . - A latch rrechanismaccordl ng to claim8 ,

wherei n sai @. cormaichnaeoﬁaﬁisrnaéborcﬁr@i!@ﬂaﬁﬁ’ah|fuu%{égcoﬂ{bn9ht{§§pn and said |atch

contal ner . 20eq e HERfkeR s A Fonlr ancrlor s e bem@enif "% d 1 atch

| ock i s nol Ritfatcized apduniatehied pbeitions shidbgriag beidgfexd With 6hid BR& Rami sm accor di ng

to claims8 said/mﬁi&:bd‘pog @bl 1atch lock is conprised of a polymer. 14. A
I atch nechani sm according to claim13, wherein said polyner is sel ect ed

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,

. - Alaich mechanism according fo 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. |

"




fromthe group consisting of polycarbonate and acrylonitrile

- but-adi ene-styrene (ABS). 15. A latch nechani sm according to ?Da%ﬁ 2005
wherein said latch lock is approximately three-quarters of an I'n n

| ength. 11 10 JAN 2005 16. A |l atch nechani sm according to claim8 wherein
sai d door- and said container define a sealed environnent. 17. ~ A latch
mechani sm for | atching a pod door to a shell of a pod adapted to contain a
wor kpl ace, said |atch nmechani smconprising: (a) a latch I ock nounted to

said shell, said latch I ock comprising: (1) a finger portion; and (ii) an
angl ed portion angled with respect to said finger portion; (b) a perineter
| atch nounted to said shell, said perineter |atch adapted to nove between

a latched position and an unlatched position, said perineter |atch
conprising: (1),an,en ement portion adapted to contact a portion of said'
pod door s%%achdg%%%@f'ﬂﬁm%ﬂ@ﬁ" Flaim %-5&?ran|saﬂémand pAdition so as to
mai-nt ai n centtaiodr definteveessaledandrop@entdoor and said shell; 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
peri-meter hatch when the pAdatchanechamsism Rnlatfinga poll Beorss@BIdlof sur f ace, and

a1 6 act ualtoapleBMEE R 8 RBANBE! sdl o RS SiiaRiing! ed porti on such
that when said act (7Fa8iaieh lptkmawted $o $rit sbelt rsaid datch lbdkreampyisisg: t | on and sai d
second position said a@gg, ﬁ,gbepw,ﬁdn%hdmves in a direction orthogonal to
' (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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the | ateral novenment such that said finger portion is noved into and out .
of said slot, said |latch adapted to nove between said Iatcheqh

unl at ched positions when said finger portion is not positione ﬁl D'ANI 3[]05
slot. 18. A latch mechani smaccording to claim 17, further conprising a
spring adapted to nount said perineter latch to said shell and allow said
perineter latch to nove between said | atched and unl at ched positions, said
spring being flexed when said perinmeter latch as in said unlatched
position. 12 10 JAN 2005 19. A latch mechani sm aecording to claim 17,
wherein said pod defines a sealed environnment. 20. A latch nmechani sm
~according to claim1l7, wherein said workplace is selected fromthe group
consi sting of sem conductor wafers, reticles, and flat panel displays. 21.
A |l atch nechani sm according to cIa|n117 mhereln sai d pod operates
according to SMF technol ogy. 22. A Iatch mechani sm according to claim 17,
wherein said pod conprises nmultiple said | atch nechani sns. 13

19.  Alatch mechanism according to claim 17, wherein said pod defines a sealed
environment. '

20. Alatch mechanism according to claim 17 wherein said workpiece is selected
from the group consisting of semiconductor wafers, reticles, and flat panel displays.

 21. Alatch mechanism according to claim 1 7, wherein said pod operates
according to SMIF technology.

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