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Latch Lock Mechanism 5 BACKGROUND OF THE | NVENTION Field of the Invention
The present invention relates to the transfer ofworkpi eces such as

sem conductor wafers within a storage and transport pod, and in particular
to a latch | ocking nechanism preventing unwanted opening of the pod. 10
Description of Related Art A SMF system proposed by the Hew ett - Packard
Conmpany is disclosed in U S. Patent Nos. 4,532,970 and 4,534, 389. The
purpose of a SMF system i SMIFICONTAINERBATCHIMECHANKAS ont o sem conduct or
waf ers during storage and transport of the wafers through the 15

sem conductor fabrication process. This purpose is acconplished, in part,
by mechanically ensuring that during storage and transport, the gaseous
medi a (such as air or nitrogen) GWNMOMNERIORITIIe wafers is essentially

stationary relative to the wafers, and b ensuring that partic fromthe
anmbi ent envir onrren?hlélépﬂﬁﬁm@n‘t@ms ﬂ’ﬁ@“’iyﬁﬁéjﬂ?"éil‘é?"‘g\ﬁ?tg‘?t ap@%ﬁ?ﬁ?"o ‘?’E@L 0-20 A

SM F syst em hgg2 72 ex1b@iuly R0t SNIF) CoitdthaWRIMGkdANRck SReHagmpods

used for storing and transporting wafers and/or wafer cassettes; (2) an

i nput/output (I/0 mnienvironnent |ocated on a sem conductor processing
tool to grovide a mniaturegalgARoEwECH fHpanvieid filled with clean air)
in which exposed wafers and/or wafer cassettes may be transferred to and
from t he i nt eFieldrof e Ipveationr ocessing tool; and (3) an interface for 25

transferring the wgf réseﬁ%g/ett?c[]on\f@;t@srto ﬁl@ﬁ%&’&?ﬁ%/&ﬁﬁi%@ﬂwﬂ Neemihdaubigds and

the SMF mnienvironment without exposure of the wafers or cassettes to
parti cul at es. wigrstwithin a storage and transport pod, and in particular to a latch 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 nitrogen) 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
environment.

20 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 (/O)
minienvironment Jocated on a 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 transferred to and from the interior of the processing tool; and (3) an interface for

25 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: A
TECHNOLOGY FOR WAFER CASSETTE TRANSFER IN VLSI
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details of one proposed SMF system are described in the paper entitled
"SMF. A TECHNOLOGY FOR WAFER CASSETTE TRANSFER IN VLSI -1 WD 02/04322
PCT/ USO1M2Q 69d432MANUFACTURI NG “ by M hir Pari kh and U ri chCRasompf1694Sol i d
State Technol ogy, July 1984, pp. 111-115. Systens of the above type are
concerned with particle sizes which range from below 0.02 mcrons (m to
above 200gm Particles with these sizes can be very 5 damaging 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 mand under. Unwanted

cont am nat i oNVPATUHACTESRINGH by MikiaReiky el Tt ch smpe 8skid Statg Tephedd@r Julynan 0. 1 m
substanti al | yd' terLlerﬁ1 with 1 m geonetry sem conductor devices. The
trend, of coul®&P% §lHhave smaller and smaller 10 seni conduct or

proc essihng geo met r%}egzmlmif&ia abodaypd die t@ds@asdChitinpaticle viedsotiahhngdediom
appr oac .1 gm an elow In the future, geanetries wl] becqnme smaller
(g} o Uebremth i

and smal | er 2o AERJBICORY Vs fraier WA 950 §255a94 €1 Y and

nol ecul ap  CONYABLRABNH SemibGRIOTE RbcebiieEbe@filse oBMefnaN dSométRes hplBRe irdl
conprised of a pod door which mates with a pod shell . 15 to provide a

seal ed envi r olabigsting peryipAndpeienedeniees. apisal advgiced) seaperndpelpareerssyioddy cal | ed

" bot t om openi fgjoPRERREEVKRPHOoneWRBTE Al BndRP AdRRled cSntAtRhatHa Phdblby
provi ded at the "bottom of the pod, and the wafers are suptported in a
§

cassette whi ctbiFlshivg seemeirisuprerning greaishihem 8. 1pBcubrisiially nterfgreg1idol iEhown t o
provide "fr On%eo%ﬂ; Ef{ﬁ%gonﬁgcgér’ debiBesMILE B eh 18 BREeIR have SmhiRg @b dndiRr @

vertical plang and the wafers are supported either in a cassette nounted
20 wi t hilfl t hesepiapndinédr| procgssingzeaielticeewhioh tnseie dn eisveedt 4nd derelemenplss shel |

n"a bot tom SRRy LRI Ko PhBSHRR, MR M BoR08 S hRIEEr | o
aut omat edl y omtdoheacd smdlepend smaler aorftargingtionf partivdest and| madesuteh gontarhisarpvd door
| i es adj acent bethnele gpi%erecsigor of the process tool.
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 cassette 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 vertical plane, and the wafers are supported either in a cassette 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 bottom
opening system, a pod is typically loaded either manually or automatedly onto a load port
on a front of the tool so that the pod door lies adjacent the port door of the process tool.
Thereafter, me;:hanisms within the load port decouple the pod door from the pod shell and
25 lower the 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
interface 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 robot within

the process tool may thereafter access particular wafers supported in the pod shell for

30 transfer between the pod and the process tool.



Thereafter, mechanisns within the | oad port decouple the pod door fromthe
pod shell and 25 | ower the pod door and port door together into the

m ni envi vooneEM322 Wi th a wafer carrying cassette renai ni npCreatiedesn t he
pod door. The pod shell remains in position against the interface port to
maintain a seal at the port and to define a seal ed, clean environnment
including the interior of the process tool and pod shell. A wafer handling
robot within the process tool nay thereafter access particular wafers
supported in the pod shell for 30 transfer between the pod and the process
tool. -2 WD 02/04322 PCT/US01/21694 During wafer storage and transport,

t he pod door is typintad Wyfetstdrageahd iraspbrt, chetphé dpwds tgpiedlly hold affixed &f the wo

different latc enblies. ln a. first syste eferred to herein as a

perimeter |atl Sgéil@h%’le)??gxfoo‘iﬁ&erfrﬁEfé%’é"ﬁs&g‘ﬁﬁ?sy moap%rﬁ%s’?'setﬁn’lr%l%%ﬁ{e}g {l%r%l *rount ed

It ot ah bot E 0 md _ PPorinieRs mtc}gafssehfgﬁ/, ﬁ?ﬂinsd@ergdexétlwwltat@drbtmgag ams?urxltbd magbﬁé@m of each
atch ext endi ng, i nwar r e pod door to maintai e .pod door in a

seal ed positi Bergﬁm?eFFrPFlg‘erPBE gheﬁh@ﬁh " g“ﬁ%gema’étﬁo’fhé’arg??cbiﬁg} %ﬁt?dg‘ﬁén%% door

from thespod ghR} the p6@asor & mhiRinftBdIodldabiCh @ SedlEl Retiv@inate paiuWiehdliy, to

wi t hdr aw each _engagenent portion from unde he oor, at.which tine
the pod door #Eyeh sseasale sheqd desy fgmdpe E%é{‘?lgfﬁql?g)g%ﬁg%ﬁéatf}ﬁs Béced at ed

outward to digRRg f%&iﬁﬂra@%c@&?ﬁgcfn%&'ﬁbﬁtﬂaﬁfrBﬂdm_&é’i@{e'pod Hdbr GoRNMeRtimenal
perimeter |atch sg; ens, the 10 | atches rraP/tgbe di sen%aged nual |y, or the
a

pod may be setiedqd deeramobecsepipied.oFachighdhe atshgsseds te b peftaied WYV Hdi'hg f our

actuation pi nﬁiseng R4 P dobit frd e psd QES. FaQbARAHA] RABGRtPfatchbytensathe hes,
and, after the p is properly positioned on the support surface, the

actuati o pi heheovey bhdiswardd srnuales ar dheated nay beiertesl i I9pd P RtheRe
engagenent PoLihay s&facggﬁ% din%?%xﬁgct%%@%fi{%d?ﬁe éil{fkeﬁtgﬂg s8RGbrmedbgERAEEr, the

pod door maybe“"Separate ro she A single latch of a

perineter | at theldidek aad sbetthypadss mérsvinpésiioped @tiuwupp@t gyrfade, thaactuasign| ai ned
R
| atch 20 may 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
includes an engagement 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 assembly (not shown) is disclosed in United States Patent
No. 4,995,430, entitled “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 translating latch

30 plates. The latch plates include ends which extend beyond the footprint of the pod door



be actuated either manually or by neans of a pin (not shown) on a support
surface 20 engaged within slot 28 so as to nove to the left fromthe

per spect w@oz4382 g. 1. Once the latch 20 is noved suffi cPemubgr/ae4 hat
engagenent portion 24 is clear of the pod door (and the other |atches are
simlarly actuated, the pod door may be separated fromthe pod shell. The
| atch nmay be biased into sealing position shown in Fig. 1 by a spring or
ot her biasing schene, such as |leaf spring 30 shown in Fig. 1. 25 A second
type of |atch assenbly (not shown) is disclosed in United States Patent

No. 4,995,430, entitled "Seal abl e Transportabl e Contai ner Having | nproved
Latch NbchanhﬂmﬂodbmhﬁmapﬁahdtVﬂbnﬂwWhﬂqﬂMpaﬁeh@nbﬂmﬁbﬁwﬁﬁbmfmhmdassignee

of the present . applicati ni_ s hereln Ldes a

| at ch hub cen{itrl%tf’ﬁ@a Ellfg[ﬂﬁltt C@Odiﬁi%ﬁ? ﬁea? 81’%0 %%notr O p S PR ﬁ%eﬁr% (gngages
with first anﬁmﬁgﬁahdatmaﬂﬁéﬁhhpgmhaﬁmhw8@n@ﬂﬂﬁﬂﬂxnﬂh@hdmmhhmﬂbamﬁﬁ i ncl ude
ends whi ch extend . be d the footprint .o e pod.do 4322
PCT] USOL/ 21605PMaligh S Gpsitim e pad ﬂ}?ﬁ ?ﬂ&FF pOW‘Sﬁd’Pﬁ 813 {p% ‘?{%?)tf tes are
in an exsendegsdsty snanted Bea 18Dt of biherl sﬁélﬂupﬂih@t s&ﬂfﬂfe,&n&cﬁarﬁm V\ﬁthﬂl tahel | to
seal the pod. Wen the latch plates are IP retr cted 0si t on, &he ends
of the |atch PPBeESUfce FefrigiPg bdormyerln a&%l I?Jﬁfteso Y Fr2 it e’&%‘%ﬁire £8% al | ow
separation of . thgedRditidpor fromthe pod shell. Wien a pod including this
type of latch 5 assenbly is npunted on a | oad port _ or other such ﬁup port
surf ace, nechanlsnﬁlﬂFUﬁﬁﬁwﬁhéﬁdbﬁﬁﬁ@?W’§d?¥§@@deP§t%1ﬂﬁ@“ﬂdﬁmFﬁ ¥ove t he

latch plates QeatcH%f the ﬁ%ﬁ@s@@ﬁﬂn e Pod Whed iR G Bfle RISl PR be dp@nédhe

perimeter latc asse it can happen that an o erat or manual
di sengadés ea&tkvh@nwernedpodtoems £ 1@&%@?@@%@1 W‘i’r}ﬁplﬁcé&’f"lﬂﬂlﬂ@eﬁ%l shoul d

not be openedyqigt dn BHiBpdi 2 pogﬁg% B SREOC IS ToCABmLSAid @ pant am nat i on of

t he mnrkpleces Wt an 1 nproper exchange of one workpi ece
| ot for another within the pod. BRIEF SUMVARY OF THE | NVENTI ON The present

i nvention includes a Iatch]ﬂgﬁpggkﬁ&AQQQnﬂﬁﬁgﬁ@@@wﬁgkjrst nenber to

The present invention includes a latch mechanism for latching a first member to

15 a second member, such as a pod door to a pod shell in a semiconductor environment. The
latch mechanism includes a latch lock mounted to the first member, comprising a finger
portion and an angled portion. A latch is mounted to the first member, adapted to move
between a latched position and an unlatched position. The latch has an engagement
portion that contacts a portion of the second member when the latch is in the latched

20 position, so as to maintain contact between the first and second members. The latch also
has a slot for receiving the finger of the latch lock. An actuation pin is positioned in the
slot of the latch. The actuation pin is adapted move laterally between a first position and
a second position. The actuation pin slidably contacts the angled portion, such that when
the actuation pin moves between the first position and the second position the angled

25 portion moves in a direction orthogonal to the lateral movement. This allows the finger
portion to move into and out of the slot. The latch may then be moved between the

latched and unlatched positions when the finger portion is not positioned in the slot.

BRIEF DESCRIPTION OF THE DRAWINGS

30 FIGURE 1 is a prior art perspective view of a single latch of a perimeter latch



15 a second nenber, such as a pod door to a pod shell in a sem conductor
environment. The [latch nmechanismincludes a |atch | ock nounted to the
first nmemvben/o4enprising a finger portion and an angl ed porsamicyy | at ch
is nounted to the first menber, adapted to nove between a |atched position
and an unl atched position. The |l atch has an engagenent portion that
contacts a portion of the second nenber when the latch is in the |atched 20
position, so as to maintain contact between the first and second nenbers.
The latch also has a slot for receiving the finger of the latch | ock. An
actuation pin is positioned in the slot of the latch. The actuation pin is
adapt ed nove dsadneil@al |y between a first position and a second position The

et uali on pi n movelCBEERA PEia PEPBErET g ana peReL SEURAERIr  on t he

angl ed 25 porlbilomn aB3Ydacd WitlbordiehB6dimert of tHelpagan alvehttonf he | at er al nmovement .
This all ows the finger Eortlon to nove into and out ,of . the slaot. The |atch

may then be noved 1separtia] batomARFrSRAHVE NIeHt ¢ Reqd H’(ﬁgidinig&r%nv@ﬁ@ﬁ t he

finger porti qlatchﬁnmtatcamtm £208darich with@né éitodinBit SFhdPeSeh ifVienfhh; OF THE
DRAWNGS 30 FIGURE 1 is a prior art perspectlve wg@ of a S|n le latch of a

perineter |atch -HGNBE)S/ ie43e0sppetive 01 /05 poepdl ingly WIWIH}QFW?l s a

partial bOttOa{Eb&%&n%Q%h'oH@exﬂﬂo@Mﬁeﬂfoﬁhm@seﬁthﬁ'lrelnnbr{m' uding a latch lock in
accordance with one enbodi nent of the present invention; FIGJRE 3 is a

partial bottom perEgaBESA Wéﬁ/a@fboﬁmi@d&“isﬁ&#E@llﬁﬁu‘hn%?d?eflﬁﬁeélﬁmhﬁml atch and
a latch lock }pgG6R5 g%&ﬁaﬁ%mhgﬂgem%nmfle ﬂtasehhﬁvegﬁ%ent i nvention;

FIGURE 4 is a perspective view of pod including a perineter latch in
accordanBe with onﬂ@%&A@wgloﬁD@méomglemofamoéﬁﬂateénnaFllp@zmgsfasvx and 5B

are bottom V! gﬁdlg ar?acﬂﬂgoﬂ n}él?] ,%olllq“p%ﬁglﬁaf 155123&'?& lhﬂfgggﬁﬂ%\gﬁﬁ%\% llock in

accordance w enbo resent 1 nvent : 6A
t hr ough 6D ar the peimatenlatile wsacedrdacpwith swwdmvnaoféhqmcﬂem isenticice

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 to
the present invention, and the pod may house 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 technology in alternative embodiments of the present
invention.
Referring now to Fig. 2, there is shown a bottom perspective view of a pod shell
25 100 including a latch lock 102 according to the present invention. Latch lock 102 may be
formed between an inner wall 100a and an outer wall 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 such latch lock 102 is shown in Fig. 2, it is understood that there is preferably one

30 latch lock for each perimeter latch on the pod. Thus, there are preferably 4 latch locks.



i ncluding an actuation pin for noving a |atch | ock out of |ocking position
whil e opening the perineter latch, in accordance wth one enbodi nent of

t he presavo ot/amsent i on. DETAI LED DESCRI PTI ON OF THE PREFERREDUBMBIBMVENT 15
The present invention will now be described as referenced to Figs. 2-6D
which in preferred enbodinents relate to a latch lock for |ocking a
perinmeter latch in position to prevent unwanted opening of the pod. It is
understood the type of pod is not critical to the present invention, and
the pod nmay house various work pieces such as sem conductor wafers,
reticles or flat panel displays. Moreover, while a preferred enbodi nent of
thehpod 20 acThr fllowging destiigioprpsi@nto ¢anlv efithé btvhdqpks. akt ésmdastoodiihaighdero SM F
technol ogy, it i u rst.o t hat t resent i.nventi be used with
cont ai ners op&fa ?lﬁsgsq%(gl%%?lﬁ?ﬁaél pte%meﬁereh%ﬁﬁeg'll%gl?e&mﬁ %rrgbr()dg%él%?él\/l F t echnol ogy
in alternative enbhatieci H2aichidesa firsegetiin 104 haseay d forger 186 fsduidhirepgesmawy t 0 Fi g.

2, there is sho a botto ective . vjew. of a pod.shell 5 100

“hol Ui ng & | G HRR I B ekt 15 peBuh o o Sire P ER e n 1 ock
102 may be f piedcbRRBER: 20luléakcond) dnglkdPartianTh8arhichibingled Wath kesp&Ob on t he
pod shell 100, and nmay_ be injection nolded as part of ih pod shell The

| atch | ock 10% fieippaion ¢4 fappustosces rallie explamedisransfise | 1hg aFFg“l Y2@rhonat e

and acryl oni t i L RihAd) BR&-RhXIEHCABR tendth biHIHBIbe RAIBIeTYabolddfich | ock
102 is showmn in Fig. 2, it is understood that there is preferably one 30

| atch | ock f orsepleinedearsinasicerlt is arderstend thahihe g lock (Zmay hedprgerershqsiesf er abl y
4 | atch | ocks \ P 4 he foll ow ng description
than g‘l?eeWgQ%éa ?[é%ﬁ%ﬁ%l é%lltelﬁilc"c‘;?i% grflftﬁ)%l,nen{l;.

applies to eac 1's understood that there may be
| ess | atléh | ocks t Reflrripgtad Figt B theteas shivaa ajbotterh viswred e podinglndios p pedwhsll  Lat ch

| ock 102 i ncl s .a first (ti 104 in f i resents
t he | owest poiklﬁofeangr? pt(’ﬁt‘aio(l)ral'léi @ﬁvthfcggﬁge ereaeaiﬁlglageaﬁend ‘Jinpgg%ng%ﬁ@loy%ggfbt{og% facing
downward. 5 tatkghect aithin 2 0chtdintrt Rigr3 furthdr dches agereganiaich A gioediedpombd on 108
whi ch angl ed wi respect to first portian 104 for. purposes.as w.ll be
expl ai ned her \g}eﬁg?(f B .Eg?#?@“’f‘%{]éh% rb‘g erfﬁ% ]n]éﬂs preferably ot bonveitionsl désign.

As shown in Fig. 4, leaf springs 114 attach 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 110 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 latch lock 102.

Referring now to Figs. SA and 5B, finger 106 extends into slot 118 so that, if an
attempt is made to manually 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. SB to prevent the
engagement portion 116 from moving clear of the pod door 110. Thus, the latch lock 102
according to the present invention prevents unwanted separation of the pod door from the
pod shell.

On the other hand, referring to the bottom view 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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be approximately three-quarters of an inch in length and may be flexible so
as to deflect as explained hereinafter. It is understood that the latch

| ock 102 way2/e322 onger or shorter than three-quarters of P@nuseict694n
alternative enbodi ments. 10 Referring to Fig. 3, there is shown a bottom
view of a pod including a pod shell 100 and a pod door 110 whi ch toget her
define a seal ed environnent (not shown) for a work piece within a
container. Fig. 3 further shows a perineter latch 112 nounted to pod shell
100 via a leaf spring 114. Perinmeter latch 112 is preferably of
conventional design. As shown in Fig. 4, leaf springs 114 attach to the
pod shel | andOfdeahe fod igblopanlypmisitiorddem aldppaat whfade] 2 motwr treneathishd swppart an

unbi ased positipon shown_ in. Fiqg. and flex osition sho f exanpl e
N Erg. 6D TR Biog iy Bl BREEE SRRt e P e’ 8 movon
_(V\h: I 3_ Fig. 4?]5}3@}?51’; ﬁo‘f(iﬁ‘é ia@ta@lérpﬁdddim tﬁiﬁb{ria'g e thtchlla,@ctuhtin phi20 deaner
including a latc ock according to_t resent inventjon ouse
various wor k pteaweidhe aﬂ%é?ﬁ@ﬁﬁ‘f?é“? 8‘?‘%@@5?&@3@% agif Sﬁifélj’itﬁ]i‘d‘r’%‘)?% 116

whi ch extendsgiadaihe HoR@vhido Fom2fhe Ofiew NoWRtn OGS, JALEDSQ.caSsubslartiBilyt @i N t he
pod door 110 sealed within the pod. Latch 112 additionally includes a slot

118 for recei nprydigracie the sroverenpeiithepp@aticapi) 120 dymerapgdonaredythe ffigen r espect
to Fi . BA-6 VA i f :
o Figs 6Or9(gr?sg & bsats ¥id1e 1{;@%;35&% e}l £ thot b Pekralt 00

Referring now extends into siot 118 so that,
if an att enpthaithe engelentent prativudl16 ymagmose tledrohtht pod depr as gowintn Big. 6P.ce of the

pod door, finger 106. .25 ahuts.agai ASt a .port.i of il ng sl ot
118 as shown in Fi slsg'ﬁa}ef)s Fvél\}réﬁ{g' e n%entg%%%&ﬁggﬁ 15&)0& (?18%1%&?%6&% novi ng
cl ear ofiot he psadiogiofesm thtQod, Thetstuatibrepih 820cdisd owks dIGR of the toehdbakd 02.0At he

present invention preven nwanted separation of t pod.. door fromthe
pod shel | . m&’fsﬁémgtﬂl‘iaelf“tc‘tﬁ%’ig }TIOF’%Sfbé%?‘Pﬁg“? ex?‘ﬁ%osglé’flt Eﬁ’fsﬂvg\}&t TP YWY 6A
t hrough 6D, WRQRatdTee p3d@dRad prdtedsOpat @6 workpRc&S)PMO latchdoukiia@dlefddiab as hown) ,

an actuation pin 120 seats in_slot 118. -6 WD 02/04322 P USO1/ 21694
Once the pod Toduipmpgsdptigpe gpdredateadk: dhhey l%tgﬁb‘?f‘it’c"nélﬂf’r“fnaleg ,‘gc':g{)ﬁg‘i 2%eneat h

the su ppor U 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.

After 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 its 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 to the embodiments herein disclosed. Various



surface actuates the pins laterally outward (to the right fromthe
perspective of Figs. 6A- 6D). Upon noving laterally, in addition to noving
t he | at ctwaQt2o43art uati on pin 120 bears agai nst the angl eBCPOSti/mM4108
(Figs. 2 and 6A-6D) so as to deflect latch lock 102 and 5 finger 106
downward fromthe view showmn in Figs. 6A-6D (i.e., substantially
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
move clear of the pod door as shown in Fig. 6D. As is further shown in Fig.
6D, once the ¢hangsh sulspititionsandeepdifisationa ey be wadethqaetp s thogepskilsd indBoatt f r om t he
pod, the act i [n? - F : the latch lock 102. At this
poi nt, the Ig?@kﬁpggb%ﬁééggﬂhigwﬂ?%§%P§&ﬁﬁ%?gigg&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
pieces within the pod is conpleted, and the pod door 20 is returned to its
mat ed position with the pod shell, the actuation pins 120 may nove the

| atch 112 back to its coupling position (i. e. the engagenent pin 120 noves
to the left with respect to the views shown in Figs. 6A-6D). Wen the
actuation pin 120 begins its lateral novenent to the left fromthe
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 within the slot 118 (Fig. 6A). Once
returned to this honme 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 |imted to the enbodi nents herein

di scl osed. Various -7 WD 02/04322 PCT/ US01/ 21694 changes, substitutions
and nodi wWaearoses may be nade thereto by those skilled i nP€h@S@rtiesaw t hout
departing fromthe spirit or scope of the invention. -8 WD 02/ 04322

PCT/ US01/ 21694 CLAIMS What is clainmed is: 1. A latch nechanismfor

| atching a first nmenber to a second nenber, said |atch nechani sm
conprising: 5 (a) a latch lock mounted to said first nmenber, said |latch

| ock conprising: (i) a finger portion; and (ii) an angled portion angled
Wi th respect to said finger portion; (b) a latch nounted to said first
menber, said |latch adapted to nove beCweMB a | atched position and an
unl at ched pos| iona.said.latch conprising: 10 (i) an engagement portion
adapted to coNtdd a3 S58/%i on of said second nember when said latch is in
sai d | at ched posi t A ¢dicisRedhanit0 forl@thitigd firscmembeg tto b edcvmbmersiser,daidilatei nmenber
and said second, nenber; and (ii) a slot for receiving said finger of said
latch | ock; aREFHAMSTEYMHFMEt uati on pin positioned in said slot of said

| atch ang adapt ed @pygtchlisdkehduhicl 1MW Mednbbi, k5ill 14pddbdki cofpadisl: a second
position, said actuation pin adapted to slidably contact said angled
portion such that when @b @eeReiRss #%h pin noves between said first

posi tion and sai d secongd:) pOsidddBrtiof Bhdledie :26heBQb bdi@ AngBRY@Sord;N a diTection
orthogonal to the |ateral 20 novenment such that said finger portion is
moved i nto and out (byf lasehi rougtedito said first member, said latch adapted to move between a

latched position and an unlatched position, said latch comprising:

10 (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

15 (¢) an actuation pin positioned in said slot of said latch and adapted 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

20 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.

2. A latch mechanism according to claim 1, further comprising a spring adapted to
25 mount said latch to said first member.

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

4. A latch mechanism according to claim 2, wherein said spring is adapted to allow
30 said latch to move between said latched and unlatched positions, said spring being flexed



said |latch adapted to nove between said | atched and unl at ched positions
when said finger portion is not positioned in said slot. 2. Alatch
mechani swaezenadti ng to claiml, further conprising a spripbhgrasamies to 25
nmount said latch to said first nenber. 3. A latch mechani smaccording to
claim2, wherein said spring is a leaf spring. 4. A latch nmechanism
according to claim2, wherein said spring is adapted to allow 30 said

| atch to nove between said | atched and unl atched positions, said spring
being flexed -9 WD 02/04322 PCT/USO1/ 21694 when said latch is in said

unl atched position. 5. A latch mechani smaccording to claim11, wherein said
sl ot has a wakhenpeidtlitehnis irosadh untuddiheld Hasitiper portion i s adapted to contact
said wall portion to prevent said engagenent 5 portion from/losing contact
wi th said second nenber when said finger portionis in said slot. 6. A

| at ch mechanigm acgw@irﬁ@ha&ﬁs@ca&r@mgm cfaith 1 hﬁrere@mzmrsio@ha’sgmnwﬁmaﬁd surface
for supporting said first and second Eb h . A latch nmechapi sm
according to S@%aﬁrfﬁe’éporﬁﬁé’rs @fispteddp gonfaqt st g pB’iﬁr‘?n t%p’i‘?ﬁet?ﬁfaé CREEFFIER d

support surf aggtiorBronflosRl 6htd¥e Mo ¥t 3E GhibeNghon @aié iagdipOrtiof 141k Had
conprising a nDtor adapted to 15 drive the lateral novenent of said
actuation p|ﬁ‘“9 A | atch nechani smaccording to claim1l, wherein said
actuation pinis further adapted to nove clear of said latch when said
finger portion is out of said slot. 20 10. A latch nechani smaccording to
claim9, wher&in séﬂaachrmcb@manwwrd@gm&ﬁpécfu%rcqmwmsawp%%fa?#q at ched

posi tion “he&;gg?ﬂnge&ﬁﬁ ﬂﬁﬁs&;@ﬂﬁgnﬂﬁﬁbers are not in contact. 11. A
or

| at ch mechani s atc Ing a door to a container, said |atch nechanism
conpri silfg:
7. A latch mechanism according to claim 6, wherein said actuation pin is mounted
to said support surface.
8. A latch mechanism according to claim 6, further comprising a motor adapted to
15 drive the lateral movement of said actuation pin. .
9. A latch mechanism according to claim 1, wherein said actuation pin is further
adapted to move clear of said latch when said finger portion is out of said slot.
20 10. A latch mechanism according to claim 9, wherein said latch lock is adapted to
move back to said latched position when said first and second members are not in contact.
11. A latch mechanism for latching a door to a container, said latch mechanism
comprising:
25 (a) a latch lock mounted to said container, 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 container, said latch adapted to move between a
latched position and an unlatched position, said latch comprising:
30 (i) an engagement portion adapted to contact a portion of said door when

-10-



25 (a) a latch lock nmounted to said container, said |latch | ock conprising:
(i) a finger portion; and (ii) an angled portion angled with respect to
said fingeooposei on; (b) a latch nounted to said contai nePCT/@801R1b%t ch
adapted to nove between a |atched position and an unl atched position, said
| at ch conmprising: 30 (i) an engagenent portion adapted to contact a portion
of said door when -10 WD 02/04322 PCT/USO01/ 21694 said latch is in said

| at ched position so as to naintain contact between said door and said
container and (ii) a slot for receiving said finger of said |atch | ock; and
(c) an actuation pin positioned in said slot of said | atch and adapted nove
5 laterally between a first gibitchaninaaid laclkdqosdopasisttb anrintd@cehtact uat i on
pin adapted to slidably conéact saigpan | ed.portion such that when said
actuati on pin noves between &Vensp mfﬁ@??@gﬁm%ﬁﬁa id second position

sai d angl ed portion an@?aEMt@rﬂkﬁeﬁgkﬁ@ﬁmﬁibﬂgﬁﬂa$hR@hhﬁ@ latera
novenent such that said

i nger. portion.is nmoved. in nd .out of said slot,
10 said |atch adapﬁ%&?@@”ﬁﬁ@éﬂ%é?%%ﬁﬁéé%ﬁ%dF@fEﬁgﬂggﬁg‘Wﬁﬁéﬂ@ﬁ FoP¥osi ti ons
when sai g finger porti oftdslyBeive®RSirbtipiesh ahia $8bridl pdién, salPactubtibrBie
mechani sm according to claim 11, further conprising. a sprlngﬁadapted to
mount said latch to sai efapisntaplifeblygeatagh saishwnglsd poftioncicl thaqdben i ween

said latched and 15 unlat.GBesn RRéstteRiten sa%@ﬁ@t/gaaﬁsmcmﬁa RGodd %@en When
said latch is in said unlatched position. 13. | at ch nmechani sm accordi ng

to claim1l, wherein satail ehgded pergom meapy inpdditeesion ortagenghiaithei la§et portion
is adapted to contact saj i eV i portion
from | osing contact mﬁtﬁbgg%%hﬁggg&&%gﬂn%§P§ﬁ§¥§§g$ﬁ%gg?ﬁ%ﬁﬂggﬂ?ﬂg%aid

slot. 20014. A | atch nesidnickadagicd trmdovedetwoerciaillateied and unlat¢hed peséiope i si ng a

support surface when said finger portion is not positioned in said slot.

12. A latch mechanism according to claim 11, further comprising a spring adapted to
mount said latch to said container and allow said latch to move between said latched and

15 unlatched positions, said spring being flexed when said latch is in said unlatched position.

13. A latch mechanism according to claim 11, 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.

20
14. A latch mechanism according to claim 11, further comprising a support surface
for supporting said container.
15. A latch mechanism according to claim 14, wherein said actuation pin is mounted
25 to said support surface.
16. A latch mechanism according to claim 11, further comprising a motor adapted to
drive the lateral movement of said actuation pin.
30 17. A latch mechanism according to claim 11, wherein said container has an inner

-11-



for supporting said container. 15. A |latch nechani smaccording to claim 14,
wherein said actuation pin is nounted 25 to said support surface. 16. A

| at ch meovant/esseaccordi ng to claim 11, further conprisi ngparwstiiesdapt ed
to drive the lateral novenent of said actuation pin. 30 17. A latch
mechani sm according to claim 11, wherein said container has an inner -11
WO 02/ 04322 PCT/ USCOL/ 21694 wall and an outer wall, and said latch lock is
fornmed between said inner wall and said outer wall of said container. 18.
A latch nechani smaccording to claim 11, wherein said latch | ock is nol ded
as 5 part of the container. 19. A latch nechani smaccording to claim11,
wher ei n sai d Wall erd 4nowiter iveallcandpsriddeteh Lol isformest paisieen sagrl ger wall aqd gid
nechanisn1accg&ghQ?hﬁgigk&h 49, wherein said polymer is selected from the
group consisting o o?ycar onate and acrylonitril e-butadi ene-styrene
(ABS). 21. A latch mechani smaccording to claim11l, wherein said |atch | ock

is approxi mtegly three- ter : W i . ch
nechanisn1accggdinénﬁghgﬁ%ﬁ%@%fgxaﬁgggf%ﬂgEﬁgag%ﬁ$ggnéwggfg%E%ﬁ?%ﬁﬁer

defi ne aSseal edt efitié connaiment . 23. A |l atch nechanism for |atching a pod door
to a shell of a pod adapted to contain 20 a workpiece, said |atch
mechani sm conprising: (a) a latch | ock nounted to said shell, said latch

| ock conprising: A iclambihagien apwordingio clagnd],(Whedeirasaiddmgh Bdk epmprsedangl ed
W th respect t? said finger portion; (b) a perinmeter latch nounted to said
shel |, said pé& ?Wﬁ?@?'latch adapted to nove

10 20. A latch mechanism according to claim 19, wherein said polymer is selected from

the grouﬁ consisting of polycarbonate and acrylonitrile-butadiene-styrene (ABS).

21. A latch mechanism according to claim 11, wherein said latch lock is
approximately three-quarters of an inch in length.

15 ’
22. A latch mechanism according to claim 11, wherein said door and said container

define a sealed environment.

23. A latch mechanism for latching a pod door to a shell of a pod adapted to contain
20 a workpiece, said latch mechanism comprising:
() a latch lock mounted to said shell, said latch lock comprising:
(i) a finger portion; and
(ii) an angled portion angled with respect to said finger portion;
(b) a perimeter latch mounted to said shell, said perimeter latch adapted to move
25 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

30 (ii) a slot for receiving said finger of said latch lock; and
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25 between a | atched position and an unl atched position, said perineter

| atch conprising: (i) an engagenent portion adapted to contact a portion of
sai d pod wioor/o432hen said perineter latch is in said | at chrdT/ps&i/zlb®n so as
to maintain contact between said pod door and said shell; and 30 (ii) a
slot for receiving said finger of said latch |ock; and -12 WD 02/04322
PCT/ US01/ 21694 (c) an actuation pin positioned in said slot of said
perimeter |latch and adapted nove laterally between a first position and a
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 sai d &) seadutiopmhi gositionesan ehidisig cfdaid petimeter laok esd adaptad

direction orthogonal to_the, |lateral nov nt .such that said.finger portion
is noved into and out ersglteaﬁb'l {’ﬁ%}'eegaal ﬁg}eg?sétﬁona%?éip? 5%?0?%1’%56[\1/03’ gael‘i ween

said | atched and unl at sddediop phi ddusiedstowhidiblys@htict saidgmpled portibosuch shanot
positioned in said slot 10%4. A latch rmﬁ}h ni sm. ﬁcotrdi n}g to cl.gi m 23,
further conprising a spPPfiySadiAFtaen P MA¥EHe eﬁ?&a@ FEtResiPn pad 14t o sai o
shel | and al | ow sai d pesdosmt fkitioR b4l atgledrpomdn beiveern diseiod otadgohsido and

unl at ched positions, said spring being flexed when said perjineter latch is
in said unlatched posi tths%ﬁteralsnoz’sme%SWC&E%S%@%}%&W%%%Y%nﬁaa‘f PU| ai m 23,

further conprising a suppehd seur&RACKch f@hipt&lRPRAbYd BEwsa shidRbhe@fnd A | at ch
mechani sm according to claim 23, wherein said actuation pin is nmunted 20
to sai d support surfaceunlatched positions when said finger portion is not positioned in said
slot.
10
24. A latch mechanism according to claim 23, further comprising a spring adapted to
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
is in said unlatched position.
15

25. A latch mechanism according to claim 23, further comprising a support surface

for supporting said pod.

26. A latch mechanism according to claim 23, wherein said actuation pin is mounted

20 to said support surface.

217. A latch mechanism according to claim 23, further comprising a motor adapted to

drive the lateral movement of said actuation pin.

25 28. A latch mechanism according to claim 23, wherein said pod defines a sealed

environment.
29. A latch mechanism according to claim 23, wherein said workpiece is selected

from the group consisting of semiconductor wafers, reticles, and flat panel displays.

30
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27. A latch nmechanismaccording to claim 23, further conprising a notor
adapted to drive the lateral novenent of said actuation pin. 25 28. A
| at ch meovant/essemaccordi ng to claim23, wherein said pod de€i/wes/Aeseal ed
environment. 29. A latch nechani smaccording to claim23, wherein said
wor kpi ece is selected fromthe group consisting of sem conductor wafers,
reticles, and flat panel displays. 30 -13 WO 02/04322 PCT/US01/21694 30. A
| at ch mechani sm according to claim23, wherein said pod operates according
to SMF technology. 31. A latch nechani smaccording to claim23, wherein
said pod conprises multiple 5 said |atch nmechanisns. -14

30. A latch mechanism according to claim 23, wherein said pod operates according

to SMIF technology.

31. A latch mechanism according to claim 23, wherein said pod comprises multiple

5 said latch mechanisms.
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