-1 SYSTEM FOR PREVENTI NG | MPROPER | NSERTI ON OF FOUP DQOR ‘| NTO_EOUP
'BACKGROUNG OF THE INVENTION™ 5 Field of the InventionlicBue 2908 present

i nvention relates to front opening unified pods, or FOUPs, and in
particular to FOUPs which include nmechanisns for preventing the FOUP door
frombeing inproperly inserted into the FOUP. Description of Related Art 10
[ 0002] A SM F system proposed by the Hew ett-Packard Conpany is disclosed
in US. Patent Nos. 4,532,970 and 4,534, 389. The purpose of a SMF system
is to reduce particle fluxes onto sem conductor wafers during storage and
transport of the wafers through the sem conductor fabrication process. This
purpose is acconplished, in part, by nechahically ensuring that during
storage and 15 transport, the "gaseous nedia (such as air or nitrogen)
surrounding the wafers is SYSHM@UR/PRE&’BNWMR@PERQTO the wafers,
and by ensuring that parti CheSERTION JIeFOBPIDHEOR RO Foifent do not enter

the i mmedi ate wafer environnent. [0003] A SM F system has three main
conmponents: (1) mnimm volunme, sealed pods used for storing and
transporting wafers and/or wafer cassettes; (2) an 20 input/output (1/0)
m ni envi ronnent | ocated on a sem conductor processing tool to provide a
m ni ature cl ean space (upon being filled wwth clean air) in which exposed

waf ers and/ or wafer cassettes may be transferred to and fromthe interior
of the processing tool; andBARJKGROUNE+IHTHEMVENTIGNe ring the wafers

and/ or fer sgettes bet ween the SM F pods and the SM F m ni envi ronnment

wi t hout e€xposur ers or cassettes to particulates. Further

details of one {%(ﬁﬁosed SthE p}&eﬂfjﬂﬁe&?&‘r’reia%es to front opening unified pods, or
FOUPs, and in particular to FOUPs which include mechanismis for preventing the

FOUP door from being improperly inserted into the FOUP.

- Description of Related Art
10 [0002] 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 semiconductor fabrication process. This
purpose is accomplished, in part, by mechanically ensuring that during storage and
15 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.
[0003] A SMIF system has three main components: (1) minimum volume,
sealed pods used for storing and transporting wafers and/or wafer cassettes; (2) an
20 input/output (VO) minienvironment located 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 transferring the wafers and/or wafer
cassettes between the SMIF pods and the SMIF minienvironment without exposure

25 of the wafers or cassettes to particulates. Further details of one proposed SMIF



system are described in the paper entitled "SMF: A TECHNOLOGY FOR WAFER
‘CASSETTE TRANSFER | N VLS| MANUFACTURING " by M hir Pad¥nne 2003 ,jcp
Kaenpf, Solid State Technol oev. July 1984, pp. 111-115. [0004) Systens of
t he above type are concerned with particle sizes which 5 range from bel ow
0.02 microns (unm) to above 200m Particles with these sizes can be
verydanegi ng:-in sem conductor processing because of the small geometries
enpl oyed in fabricating sem conductor devices. Typical advanced

sem conductor processes today enploy geonetries which are one-half m and
under. Unwanted contam nation particles which have geonetries measuring
greater than 0.1m 10 substantially interfeze with | m geonetry

sem conduct or devices. The trend, of course, is to have smaller and

snal | er seni consystdnorarg idescefbei nig e @aper estledhSNITFt AFECHNOESEY Forend
devel opnent | abs approach 0.1 mand below. In the future, geometries wll

become snal | er M$§$ TRE WF%WMWA&TUM % ihiyridfihion
particles and tam n | nt [ FOUPs
are in general corrprl selﬂrﬁ'%\ﬂ e%’ ' EEJEJ 9860?9' 1\%:(13 mat es

with a FOUP shejooos)o provns}@tealssome%ovabé%'c%a&ruéﬁ@fthparncmﬁe@% tin

whi ch wafers may be stored and transferréd. The wafers a supporte

either i® a casgage&omitieldw Hi rhieranssem) erabiove Q00Me. Fhetidies with tirsskieés es
nounted to the interior, of the shell. 20 [0006] In order to transfer wafers
bet ween a FOUP i "é{efafPG‘@@%’?&W“%@H@W@C%@M%@ofath@ssaai geomgbiesal | y

| oaded (either é)gggdl 0 of the
tool so that thégmgg%édéﬂf% | es g%gﬁ%m ﬁéﬁc %o%ra%vémeﬁﬁ%nﬁ @é&osr t ool .
Thereafter, | atprbceksegdodaytelmpioy g@nmmés wiidok a&%@gﬁlﬁuhah&hnd@s%mhmw t hin
t he FOUP door to decoupl e the FOUP door fromthe FOUP, and 25 at the sane
time coupl e t h&OREMMAUWH, Particles avhigy ha‘tfogﬁomwSamb@swgareatg- thendlbim a

Pat ot Ho. 4, Sebo g et R 3T AR SRR A Rae L ne s g

| npr oved course, is to have smaller and smaller semiconductor processing geometnes which

today inresearch and development labs approach 0.1pum and below. In the future,
geometries will become smaller and smaller and hence smaller and smaller
contamination particles and molecular contaminants become of interest.

15 {0005] FOUPs are in general comprised of a vertically oriented FOUP
door which mates with a FOUP shell to provide a sealed, ultraclean interior
environmenf in which wafers may be stored and transferred, The wafers are
supported either in a cassette which may be inserted into the shell, or to shelves
mounted to the interior of the shell. '

20 [0006] In order to transfer wafers between a FOUP and a process tool
within a wafer fab, a pod is typically loaded (either manﬁally 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, latch keys within the port door engage a latch

assembly within the FOUP door to decouple the FOUP door from the FOUP, and

25 at the same time couple the FOUP door to the port door. Details relating to such

~ a latch assembly within a pod door are disclosed for example in United States

Patent No. 4,995,430, entitled “Sealable Transportabie Container Havin g Improved

Latch Mechanism”, to Bonora et al., which patent is owned by the assignee of the




Latch Mechani sm', to Bonora .et al., which patent is osﬂeg bé #iﬁ;:assignee
‘'of the.11 June 2005 -3 present application. The asse - d therein
includes a two-stage |latching operation to securely latch a pod door to a
pod shell as shown in prior art Figs. | and 2A-2B. The latch assenbly is
nmounted within the pod door, and includes a Ilatch hub 28 which engages
first and second translating |atch plates 30. The port 5 door includes a
pair of latch keys that extend into slots 13 formed in the latch hub to
thereby rotate the | atch hubs cl ockwi se and countercl ockwi se. Rotation of
each latch hub 28 wll cause translation of the first and second | atch

plates 30 in opposite directions. 10007] F_'ég. 1is afront view of an
interior of the pod door illustrating the O latch assenbly in the first

stage of the doo | e Lon. n,a d door.  is returned fromits
engggerrent wi th ? F\égé?)tglp? ﬂ%g{g}r?' {rgé%ﬁ%%msﬁhdﬁsql?%gﬁﬁ?ﬂ%swﬁﬁfﬂiswgeﬂﬂi@ipart

door rotate the bptratiomhiosed@elydatchaRamobF ﬂﬁ%g(} ﬁlg?]l&g Sig?“"‘? ﬂf‘e&{@% FLF l%rcg)'a]c es

outwardly so that (Latch fingers 14 on the dis
30 extend in t h@G?aZdti Bee lsichassanblyds mountedivittin i fodr d6oe, dnd ihA8dR0S

i nclude_a transverse wall 17 forned

hel | . The sl ot cont i onal
she e slo Slaﬁi%uﬁ %&%gggﬁg%g%%ﬁéfm Yerd grasjating latgh platepad). fThegers 14

in the pod shell
i nel ude a5 : : . he fi 4
i ncl ude aSspace d&r%lﬁésﬁ?&i_ﬂ%ﬂd@éﬂeﬁﬁg{t e%%a%l intd sl}gﬂ_‘ég tf%ngvé %Hﬁ%[ﬁxgq]p]hqbﬁree

received within the slots [ 0008] “Fi s a sl
2-2 of the | at cHodehtroiatetholatch hubsElogkwise 20d doliterelodBwiss, Rofitide ofbEY aS
20 of the door latching

in Fig. 2A but i) ust | ng,the second stage
operation. In pe{?ﬁcﬁiﬁﬁ’g% W?lﬂléa‘llsgttﬁﬁ’smﬁnﬁg thefirsleand secbudidatch plates 30finr anps
40 so that, afteppbir dileldB&{ss 14 have engaged within the slots 15 of the

- pod shell, further rotation of the hub causes the proxi mal ends 32 of the

latch plates ef@f@d wi t hFighbisufoktaisw BEatRid e aizgé, | frSRuReSHLhe
| atch plates to,pivot -in the direction of ar-rovvsog, bggtgggﬁlgg%gn%ei n
of ealdich aseRbiyiinthe firststage of the door latching operation. When a pod door

t he pl an
is returned from its engagement with the port door to the pod, the latch keys within
the port door rotate the latch hub 28 to thereby translate the latch plates 30
outwardly so that latch fingers 14 on the distal ends of the latch plates 30 extend
in the direction of arrows A into slots 15 formed in the pod shell. The slots 15
15 conventionally include a transverse wall 17 formied in the pod shell which divides
the slot generally in half. The fingers 14 include a space 19 which aligns over the
wall 17 when the fingers 14 are received within the slots 15.
[0008] Fig. 2A is aside view through line 2-2 of the latch assembly shown
~inFig 1, and Fig. 2B is a side view as in Fig. 2A but illustrating the second stage
20 of the door latching operation. In particular, the latch hub 28 further includes a pair
of ramps 40 so that, after the fingers 14 have engaged within the slots 15 of the pod
shell, further rotation of the hub causes the proximal ends 32 of the latch plates
engaged with the hub to ride up the ramps. This causes the latch plates to pivot in
the direction of arrows B, about axes lying in the plane of each latch plate and
25 petpendicular to the direction of latch plate translation. The effect of this pivoting
during the second stage is to pull the pod door tightly against the pod shell to
thereby provide a firm, airtight seal between the pod door and shell.



25 perpendicular to the direction of latch plate tranglation. The effect of
“this pivoting during the second stage iis to pull th 0 ightly

agai nst the pod shell to thereby provide a firm airtight seal between the
pod door and shell. 11 June 2005 -4 [0009] In order to separate a pod door

froma pod shell, as when a pod is initially |oaded onto a | oad port
interface for wafer transfer, nechanisns wthin the port door engage the

rotatable hub 28 and rotate the hub in the opposite direction than. for
pod | atching. This rotation disengages the latch fingers 14 fromthe pod .5
shell and allows separation of the pod door fromthe pod shell. [0010]. The

Sem conduct or Equi prent and Materials Intepnational ("SEM") standard
relating to FOUP doors requires that the positions of the door nounting

features, i.e., 1¢gpgyr ot at afl hubs e fingers on the | atch plates
and the slots {[JE tLe FOU sﬁ%%ﬁ%’g%’é‘f%?m@%%ﬁmgw shelhasiwhsmtanodds i s.
The authors 10 wbiitiallydozied pimradoBpdrEmBd et fopi: V2R fopallow the
FOUP door to be inserted into the FOUP right sﬁg e ﬁ%’qg’rﬁ(‘a’ﬁ%ﬁ%‘%"e"%ﬁﬁ\kﬁ?
However, as it P AROTSHgagethe potatablerhwbia8 ankl rotate tho Ll inie BppoRRRI dEBLGPOUL
nt di sadvant ?ﬁg{e as explained with

t he hori zontal ' rayi.des a..signific

reference to Fi tgﬁgor&][gggafg?nﬁ @Iﬁmﬁ%nmpﬂmmb geng 1o ipdrotld pady of
waf ers 23. The sheB a8 arkd ol @iﬂa}% ' provided with a plurality
of protrusions 23 defi%i n%i)g plogfagl |t (ﬁ(}#do?@%ierlsésﬁggogﬁi’%ﬁer ebet ween. The

position of thdOBHHt rusi ofbe Semivodducee EaipRétansd PGSO TeANkLRL €d so
22 i nta FOLB o0 rhas ] S

t hat upon i nsertd f the FQUP door
the FOUP seat \&$%8P@Bg§r§égﬁj§ag tOF QLR doors reguicesthitdhaspeitidnswfthgdsédri ng

di sl odged. HoweyfRktind hSopnserte 20 si de down, the
waf ers 21 may not g?ig geﬁ%’ fghjﬁlre g@%@agle:lagﬁiuhﬁogﬂ? ﬁggfgéﬁnﬂﬁéatcbpm%@@ﬂons 23
may contact t héhesldteirsth2 FOUMiiell, be b o] hlﬁfuth'hoﬁz&ﬁ?lva?(@.i e[a%uéhqlggg a

di st angg X bet o the s?ar}d(z)u% I\;\elai{e?rgd ?tnv?roglldebe;[ go%vgl?ignirtlooarlloirut;leal?cgUg d
| oor to be
inserted into the FOUP right side up or up side down. However, as it tumns out, this
symmetry of the mounting mechanisms about the horizontal axis provides a
significant disadvantage as explained with reference to Fig. 3. |
[0011] Fig. 3 shows a FOUP 20 housing a plurality of wafers 21. The
15 FOUP door 22 is conventionally provided with a plurality of protrusions 23
defining a plurality of recesses 24 therebetween. The position of the protrusions
23 andrecesses 24 are precision controlled so that upon insertion of the FOUP door
22 into FOUP 20, the wafers 21 within the FOUP seat within recesses 24 to prevent
the wafers 21 from getting dislodged. However, if the FOUP door is inserted up
20 side down, the wafers 21 may not align within recesses 24, and instead the
protrusions 23 may contact the wafers 21. This is true because in a conventional
FOUP, a distance X between a top wafer and the top interior surface of the FOUP
is different than a distance Y between the bottom wafer and the bottom interior
surface of the FOUP, and thus the position of the protrusions and recesses are not
25 symmetrical about the horizontal axis. Contact between the protrusions on the port
door and the wafers can result in damage and/or destruction of each of the wafers
within the FOUP. Thus, for 300mm semiconductor wafers, an improper seating

of the FOUP door in the FOUP can result imsignificant monetary losses.




s different than a distance Y between the bottom wafer_and the bottom
interior surface of the FOUP, and thus the position olléﬂﬂﬁ%gQggusions and
recesses are not 25 synmetrical about the horizontal axis. Contact between
the protrusions on the port door and the wafers can result in damage

and/ or destruction of each of the wafers wthin the FOUR Thus, for 300nm
sem conductor wafers, an inproper seating of the FOUP door in the FOUP can
result insignificant nonetary |osses. 11 June 2005 -5 (0012] The error in

| oadi ng a FOUP door into a FOUP up side down frequently occurs when the
‘FOUP door is manually returned to an enpty FOUP. For exanple, after FOUPs
go through a cleaning process, technicians @ften manually return the FOUP
door to the FOUP. FOUP doors are currently marked 5 with an indicator as to

which is the topjgmg)botto EOUP However, this marking is
o g‘?%lgjﬂmﬁé gﬁ dSRAr 1nte #ERUR 1p sidendawn ed

often overlooked or not unders

into the FOUP. [feqaghtl¥beciespihgn BRIFD S down do
subsequent |y ransferred to a | oad plg}’?déflis'}ﬂ ﬁ@gk‘&gmgﬂgq, H(/]géph)onal
| oad ports oper aﬁ%r eXfmpie Gﬁ%.‘nE@HPStgmeﬂE&@ dodsariin prsdels Qéehh'ﬂﬁ

CII
arrival a the Iy FiBREOLR e Sotrs stcseomenly st

arrival

and wafer8 are |vitterindicb©r 448 wHRAD ¢ qugﬁporl?omf’ﬁ Q%%Pae]géﬁgﬁgquenéﬁéﬁ%io;n

of the FOUP door  to the FOUP by the | oa
driven into conthigmagk malﬁmnmém&edaﬁﬂotdmﬂ&@ﬁyoaweﬂa &i(fcﬁgsrrﬂgﬁ n of
or

the wafers can THE | NVENTI ON [ 0014] t S ere
advant age of thggsp#é%gﬁ hq\/&?ﬁrﬂg:on to provide a systemfor preventing FClJP

doors from i npr gAB] i nser thQh.. i OJJD 0] is a further advant age
of the present |nve]nt|on to proé/}&%ﬁgﬁnc ud”{gtge“ Sldedowndoorlssubsequenﬂy

transferred to a load port. As indicated above, conventional load ports operate to
10 transfer the FOUP door to and from the FOUP regardless of whether the door is up |
side down or right side up. Thus, upon arrival at the load port, the up side down
FOUP door is removed as usual and wafers are loaded into the FOUP. However, |
upon the subsequent return of the FOUP door to the FOUP by the load port, the up

side down door is driven into contact with the wafers, and damage and/or

destruction of the wafers can occur.

SUMMARY OF THE INVENTION |

[0014] It is therefore an advantage of the present invention to provide a

System for preventing FOUP doors from improper insertion into a FOUP.

{0015] It is a further advantage of the present invention to provide a
mechanical system which physically blocks a FOUP door from being improperly
Inserted into a FOUP thereby preventing damage to the wafers therein.

[0016] It is another advantage of the present invention to provide a
mechanical system for preventing improper insertion of 2 FOUP door into a FOUP
without altering or adding to the outer edges or surfaces of 2 sealed FOUP.
[06017] These and other advantages are provided by the present invention
in which the size, shape and/or location of the latch plate fingers and corresponding

slots at the top edge of the FOUP are different than the latch plate fingers and




20 nechani cal system whi ch physically bl ocks a FOUP doo[, frog Eﬁ: ng
inproperly inserted into a FOUP thereby preventing d waf ers
i nvention to provide

therein. [00161 It is another advantage of the present
insertion of a FOUP door into a

é mechani cal system forpreventing inproper
’FClJP wi thout altering or adding to the outer edges or surfaces of a seal ed

IFOUP. 25 10017] These and other advantages are provided by the present
linvention in which the size, shape and/or |ocation ofthe latch plate
slots at the top edge of the FOUP are-different

‘fingers and correspondi ng
than the latch plate fingers and 11 June 2005 -6 corresponding slots on the

bott om edge of the FOUP. Thus, -unless the FOUP is correctly oriented right

side up upon insertion of the door to the P, the door w |l not properly
| oad port to

fit intothe F e P is received at a

recei ve wafersaJP %%\%8{; oPslﬁ‘F Eﬁ?ﬂmé*gj geol ke IQUP.h Ehu noless thie RGUR s

danage due to anr 15} dﬁeﬁ{e@ﬂ Rl EF . DESCRI PTI ON CF

THE %RAW NGS [og&logi&d;[%e (mp};l esﬁint%ﬁxg‘gﬁ"’d ﬁ‘Sé'WDRg&} of s the FOUAP, the Hoor

reference to th B yifrt indoi thén FOIUI) 1 9Hud WielR rt, front

vi ew of the |nt 2O el e) f a FOUP door c1:10 and shel |l ; E éaué%?@ﬁﬁ@iyeé‘&t&nd 2B
cfi R We?ﬁ‘et%e‘fsn’?‘é FOMP dgor és rigiDside dpand tedaghelofivaf021]

are prior art si

FIGURE 3 3s a pdagh | v, terior of .a FOUP show ng the
recesses Wwithin thegci"i'ﬂQﬁJePt%da{é)llg1 éflmﬁne}\*;@?ﬂﬂo TLEmYsduct or wafers 15 from
becom ng di sl odged when the FOUP is sealed; [00221 FIGURE 4 is a front view
of the interior of a FOUP door and shell accordl ng to the present

i nvention including asynmre i THE GS

[0018] The present invention will now be described with reference to the
drawings in which:
| [0019] FIGURE 1 is a prior art front view of the interior of a FOUP door
10 and shell; '
[0020) FIGURES 2A and 2B are prior art side views of the interior of a
FOUP door and shell:
[0021] - FIGURE 3 is a prior art side view of the interior of a FOUP
showing the recesses within the FOUP door for preventing semiconductor wafers
15 from becoming dislodged when the FOUP is sealed;
[0022] FIGURE 4 is a front view of the interior of a FOUP door and shell
according to the present invention including asymmetric top and bottom mounting
features;
[0023] FIGURE 5 is a front view of the interior of a FOUP door and shell
20 ‘showing how the mounting features of Fig. 4 prevent coupling of an up side down
FOUP door into a FOUP;
10024] FIGURE 6 is a front view of an interior of a FOUP door and shell
showing an alternative embodiment of the asymmetric mounting features for
preventing improper insertion of a FOUP door into a FOUP;
25 [0025] FIGURE 7 is a front view of an interior of a FOUP door and shell
showing how the mounting features of Fig. 6 prevent an up side down FOUP door
from being coupled to the FOUP;



*and shell 20 showi ng how the nounting features of Figs

[0023] FIGURE 5 is a front view of the interior of a FOUP door
t coupling

of an up side down FOUP door into a FOUP; [0024] FIGURE 6 is a front view
of an interior of a FOUP door and shell showi ng an alternative enbodi nent
of the asymetric nounting features for preventing inproper insertion of a
FOUP door into a FOUP; 25 [0025] FIGURE 7 is a front view of an interior of
a FOUP door and shell ‘showi ng how the nounting features of Fig. 6 prevent
an up side down FOUP door from being coupled to the FOUP;, 11 June 2005 -7
[0026] FIGURE 8 is a front view of an interior of a FOUP door and-shel
showi ng asymmetric nounting features accorgling to a further alternative
enbodi ment of the present invention for preventing inproper coupling of a
FOUP door i ntoge2 P, 5 53 vFeul | ' ugh
[ine 00 of Fig 8 [0020] rGURE T re ot S AR oPEROL PR LhiP D
10-10 of Fig. ShowimdagimmkeGRmdmting feafuremtacoordingofo an finther ahemativa FOUP
door and shel | homﬁq& Eﬁg’the nDuntin%,features_of Fig. 8 prevent an up
si de down FOUP et s FRE LB IHOR TPpPTEhetgipproper qayplng oA FORE 12 i s

h line 12-12 of Fig. 11; [0031] FIGURE 13 is a

a cross secti ook gyt
cross section view through’line 13-13 of Fig. 11; [0032) FIGURE 14 is a

front vigw of 46027t eri or FIGUREFROSR clekrseaish HiB®|through iké Y FBIENBL ric
mounting features according to a further alternative enbodinment of the

present inventil®®8or prel d O 1prp copse seativapliew ghrobghalilROIP10 08 Figp @t i nt o
a Fap; [0029] FIGURE 11 is a front view of an interior of a FOUP door and shell

f eat ures;

showing how the mounting features of Fig. 8 prevent an up side down FOUP door
from being coupled to the FOUP;

10 [0030] FIGURE 12 1s a cross section view through line 12-12 of Fig. 11;
{0031] FIGURE 13 is a cross section view through line 13-13 of Fig. 11;
[0032] FIGURE 14 is a front view of an interior of a FOUP door and shell

showing asymmetric mounting features according. to a further alternative

embodiment of the present invention for preventing improper coupling of a FOUP

15 door into a FOUP;
[0033] FIGURE 15 is a cross section view through line 1.5-15 of Fig. 14;
[0034] FIGURE 16 is a cross section view through line 16-16 of Fig. 14;
[0035] FIGURE 17 is a front view of an interior of a FOUP door and shell
showing how the mounting features of Fig. 14 prevent an up side down FOUP dobr
20 from being coupled to the FOUP;
{0036] FIGURE 18 1s a cross section vi'ew_through line 18-18 of Fig. 17;
[0037] FIGURE 19 is a cross section view through line 19-19 of Fig. 17;
{0038) FIGURE 20 is a side view of an interior of a FOQUP door and shell
showing a further alternative embodiment of the present invention for preventing
25 improper coupling of a FOUP door into a FOUP;
{0039} FIGURE 21 is a side view of an interior of a FOUP door and shell

showing the embodiment of Fig. 20 prevents an up side down FOUP door from
being coupled to the FOUP; and



14;
g. 14,
[0035] FIGURE 17 is a front view of an’'interior of a FOUP door and shell

[0033] FIGURE 15 is a cross section view through line 15-15 of Fig.
10034] FIGURE 16 is a cross section view through |ineliglame 2005

showi ng how the nounting features of Fig. 14 prevent an up side down FOUP
door 20 from being coupled to the FOUP; [0036] FIGURE 18 is a cross
section view through line 18-18 of Fig. 17; [0037) FIGURE 19 is a cross
section view through line 19-19 of Fig. 17; [0038] FIGURE 20 is a side
view of an interior of a FOUP door and shell showing a further alternative
enbodi nent of the present invention for preventing 25 inproper coupling of
a FOUP door into a FOUP; [0039) FIGURE 21 jg a side view of an interior of
a FOUP door and shell show ng the enbodiment of Fig. 20 prevents an up

si de down FOUP degypif rom SORECAY FOUP: and June 20Q5 -8

[ 0040] FI GURE 2c21 iso]a frontpﬁ?/l ew of Pgﬁg}lﬁ?g&i}ag@ erg)rg?iﬁbtl&#)oa gﬁ@l I
showi ng a furt hshowinger fusthérateaniiod entbodintnt bhitie Pras@hvénfish Foi Hevdifiing
preventing irrpr.oEer coupling of a FOUP door into a FOUR DETAI LED

DESCRI PTI ON 5 1888%pereiiphpg sEaFQUR denriinie aFQUPnow be described with
reference to Figs. 4-22 which in preferred enbodiments relate to a
mechani cal system for preventing inproper insertion of a FOUP door into a
FOUP. Wile the present inventi olDEFANGES GRreepM by respect to a FOUP for

housi ng 300mm semi conductor wafers, It is ‘understoad that the present
i nventi o® may bBM] | zed Bre peesentinventionotii eowbb desciibed R faetcetb Fegs. t han
the present invention maybe

for housing senjgondugt.or fers.. For exanpl e,
utilized on boﬁ%ranwg’b PR@B\?%KE#%%@P%G&Q?@&&WM%I systemyfed preyenideg t hat

the present i nviedfrogé ifdRitidFord FOUPbOP tht& IHGIP Wil s bildent invention is

described with respect to a FOUP for housing 300mm semiconductor wafers, it is

understood that the present invention may be utilized on containers other than
10 FOUPS and other than for hbusing semiconductor wafers. For example, the
present invention may be utilized on bottom opening SMIF pods. Additionally, it
is understood that the present invention may be utilized on containers housing
workpieces such as reticles and flat panel displays. Moreover, while preferred
embodiments of the invention relate to mechanical systems for physically

15 preventing manual insertion of a FOUP door into a F OUPinan iﬁcorrect position,
in an alternative embodiment, the present invention may operate with sensors to

prevent automated insertion of 2a FOUP door into a FOUP in an incorrect position

as explained hereinafter. '

[0042] Referring now to Fig. 4, there is shown a first embodiment of a

20 FOUP according to the present iﬁvention including asymmetric top and bottom
mounting features. The figure shows a FOUP door 22 fitting within a FOUP shell

25 (only the lower edge of which is shown in Fig. 4). With the exception of the

latch plate fingers and slots in the FOUP shell described hereinafter, the latch

assembly as used to advance and retract the fingers into and out of engagement

25 with the pod shell are not critical to the present invention and they may vary in

alternative embodiments. One such latch assembly for use with the present

invention is as described in the Background of the Invention section including a



Wwor kpi eces such as reticles and flat panel displays. NMpreover,  while
preferred - enbodi nents of the invention relate to rrecr-lénﬁl%-ﬁ%erm for

physically 15 preventing manual insertion of a FOUP door into a FOUP in an
incorrect position, in an alternative enbodinent, the present invention
may operate with sensors to prevent automated insertion of a FOUP door
into a FOUP in an incorrect position as explained hereinafter. [0042]
Referring nowto Fig. 4, there is shown a first enbodi nent of a 20 FOUP

according to the present invention including asymetric top and bottom
nounting features. The figure shows a FOUP door 22 fitting within a FOUP

shell 25 (only the | ower edge of which is.ghown in Fig. 4). Wth the
exception of the Ilatch plate fingers and slots in the FOUP shell described

herei nafter, thetWastage IMﬁ@gTbeaﬁ@l.UffﬁQsetPhr?sdiPﬁ retract the fingers
into and out of en aglerrent 25 with the pod she Iatﬂgrqiﬁ%thamgtﬁ%%ﬁfg@“%e
‘present inventi 0’?1‘“8‘?1' s Hipspdssctibed inithe Badkigeounaltafvige E%@E&Ioﬁbog?ﬁe gych

i nvention is as descri I'n the

| atch assenbly fQi.bisq e_present
& ‘m‘ﬁ%g"z‘ﬁ?{)‘*&ﬁ Oﬂt‘ﬂaawnasemomune 2005 -9 two-stage

Background of the Invention s

| at chi ng oper at iJ6M3jThose Pas Uhitherls ; hay I ke reference

nuner al s go t hose descri bed?gln t he rBQ@‘K%?%@%ﬁ&Q%‘h@&HW ghfssddbe top

operate a3 desc#Fhaliiesn3q frefaBanciego aop)choafont, ApbAYSN idy }n%{fefcxﬁ ir%%r HORd3l

Fig. 4 further 3?1%\/\5 Jatgaj fdsg‘g_ers 100 at the distal- ends of the top 5

latch plates 30 FFRYRVESLhe; 188 shesépt die fingere O ack sizedand bosibied RS t O
s 100 are sized and

the perspecti veitin fefifecltavbig CO? E‘?ﬁ}eﬁ%%{egghe%féw I%Ec{ hsllppn actyatiasr oftlateh pod

positioned to fit wthin respective's

e T e ey
of the bottom |%@ﬁ§%ﬁ§%e§%1(g@t therlistaliended4ofithe boHora IficleplaRs 3@ M SRRdrguUr €d
to fit viothin rERPECLiLYEard &%g&roeg & 8 wit nI rQSp%cggé ;L.lgtr.? 106 formed in a bottom

edge of the FOUP shell. Fingers 104 and slots 106 may be as described in the

Background of the Invention section, where slot 106 includes a transverse wall 108

which aligns with a space 110 when the lower latch plates 30 advance fingers 104

Vinto slots 106.

15 [0044) Referring now to Fig. 5, there is shown a FOUP door 22 which is
being inserted up side down into the FOUP. As shown, when attempt is made to
insert the FOUP door up side down, the fingers 104 are blocked and prevented
from entering slots 102 at the top side of the FOUP, and fingers 100 are blocked
(by wall 108) and prevented from entering slots 106 at the bottom of the FOUP.

20 Thus, if attempt is made to insert the door into the FOUP up side down as shown
in Fig. 5, the hub 28 will be prevented from rotating and the FOUP door will not
couple to the FOUP.

[0045] In the embodiments shown in Fj gs. 4 and 5, itis understood that the

positions of the top fingers 100 and slots 102 on the one hand and the bottom

25 fingers 104 and slots 106 on the other may be switched. It is further understood
that other footprints and shapes of the fingers are contemplated than those shown

in Figs. 4 and 5, with the qualification that the top and bottom fingers fit in their
respective slots when the FOUP door is properly seated in the FOUP and that at




edge of the FOUP shell. Fingers 104 and slots 106 may BgJas dasggl bed in
1 ' - a

t he Background of the Invention section, where slot
transverse wall 108 which aligns with a space 110 when the | ower |atch
pl ates 30 advance fingers 104 into slots 106. 15 100441 Referring now to
Fig. 5 there is shown a FOUP door 22 which is being inserted up side down

into the FOUP. As shown, when attenpt is nmade to insert the FOUP door up
side down, the fingers 104 are bl ocked and prevented fromentering slots
102 at the top side of the FOUP, and fingers 100 are bl ocked (by wall 108)
and prevented fromentering slots 106 at the bottom of the FOUP. 20 Thus,
if attenpt is nade to insert the door intel®¢he FOUP up side down as shown
the hub 28 will be prevented fromrotating and the FOUP door

in Fig. 5,
will not coupl deasbondef theldp pajrand battdrm phin @oAtin o BaHcSnISIN Wheh M GEP 4
positions of the top fingers 100 and

and 5, it is ungerstood tré;t t he_ .
slots 102 on t h&O8hE 1RrRPeaydeatedingbe FOHP.25 fingers 104 and slots 106 on

the other may b ht ched. t.het. under gt.ood that, ot her footprints
and shapes of tﬁ%@‘“’r‘ngers g?%%%é%ﬁf):élgﬁ ‘?ﬁ‘ﬁa '}t’)ﬁ}g%rﬁ 15 ghoan appliemgdives and
5, with the quakimbbdiatdn®df tHairedehink @i dn IR B Bobings e bhdreio] N

sl ots when the FC;}J;tFeroorIl S propglfi)flgy seg{ng%‘?’ilﬁe%ag’efwgor% t hat

respectiv
at 11 Junme 20057089s 12235k 6and siots tide 1t Dmap e idennidalio tadhrotha] buthld fifédrs i N
rly -seated in the FOUP.

t he adjacent sl n..he or. i s_jnprope . [
[ 00461 Referri nlgltaﬁgh\?v% P %hﬁ]%@g{ge (1?2(8‘ Plateg ﬁ@ggﬂ}agﬂ? Bgarsdd 2 avill dit frathiewslots
enbodi ment of thet sHdake Ahed 3 ol ' gtg@g n t he shape of the
four 5 fingers 112, 116 gr{gyg?%%lgﬂalﬂs?bt%??ﬂgl ehi e%qoféséTosﬁf?nggPﬁth her,
but the-fi nger ssiéeyp. Forprampleofiveror 2tfamédorclatchpdit @B 030 thR%op Sthe FORIP
fingers 112 wil| fit in.the slots 114 and the fingers 116 will fit in
slots 118 only "WHel® Pobensg mepido Massidesf dae FOYM, whereas the fingers 116 formed

10 - on the latch plates 30 on the bottom of the FOUP may be spaced relati\?ely more
inward from the sides of the FOUP. Similarly, the slots 114 in the shell at the top

of the FOUP may be located near to the sides, and the slots 118 in the shell at the

bottom of the FOUP may be spaced relatively more inward from the sides. In such

an embodiment, when the FOUP door is correctly positioned right side up in the

15 | FOUP, the fingers at the top and bottom will properly align within the slots at the
top and bottom. However, as shown in Fig. 7, when attempt is made to return the

FOUP door 22 to the FOUP in an up side down position, the fingers 116 will not

align with the slots 114 at the top of the FOUP and the fingers 112 will not align

with the slots 118 at the bottom of the FOUP. As would be appreciated by those

20 of skill in the art, the fingers 112, 116 may be placed at other positions on the latch
plates than shown in Figs. 6 and 7, with the provision that the fingers align with the

slots when the FOUP door is inserted right side up and that the fingers not align

with the slots when the FOUP door is inserted up side down.

[0047] Up to this point, the invention has been disclosed as varying the

25 positions of the top fingers/slots relative to the bottom fingers/slots in a first
dimension (i.e., left to right in the plane of the drawing sheets). However, it is

further contemplated that the relative positions of the fingers/slots at the top of the

FOUP may be varied relative to the positions of the fingers/slots at the bottomn of




side up. For exanple, fingers 112 fornmed on latch plates 30 at the top of
the FOUP may be positioned near to the sides of the HLEuUngROQA%s the
fingers 116 forned 10 on the latch plates 30 on the bottom of the FOUP may
be spaced relatively nore inward fromthe sides of the FOUP. Simlarly,
the slots 114 in the shell at the top of the FOUP nmay be | ocated near to
the sides, and the slots 118 in the shell at the bottomof the FOUP maybe
spaced relatively nore inward fromthe sides. In such an enbodi nent, when
the FOUP door is correctly positioned right side up in the 15 FOUP, the
fingers at the top and bottomw || properly align within the slots at the
top and bottom However, as shown in Fig. -2l1-when attenpt is nade to return
the FOUP door 22 to the FOUP in an up side down position, the fingers 116
will not align te#OWhén slsscandidifectioni(he, 16 208 dubef BEYHaRNEE fHaCatiiger S

112 wll not ali ntwi htrlg?s'lg%_s 118 at the bottom of the FOUP. As ul d
be appreci at ed b%e?ﬁ)o esHchysmagdiment 1pshaya indigs: Bd3f Inthisembbilimerit Ithe rapy be
6 and 7,

pl aced at ot her 1908 bt ates than shown .in Figs.
"with the provisi onﬁFﬁgﬁ% the é%%b%%%%%ﬁﬁ?%m@mtgmﬂafworfégp
door is inserteglate ¢, iniodite dpavang shéval sd thet this teial i ' e
slots when the FOUP door is i nsertggq u)tpS si de dggmﬁ.éﬁllggﬁ?ﬁﬁ%ﬁ]?%\ﬁ?%?tsm&oi nt,
the invertion h3SUp@H thy euiruedsg 138 iv theF(riPtshell whbn prsiOUB[BoP]s ihégteiop

fingers/slots r |: oot he bottagm fingers/slots in a first dinension
(i.e., left to ??Eﬁﬂ‘?e#-t ﬁ‘é“‘gﬁfg’nﬁ’eg%""f’ﬁ’eg&%&ﬂ?g%@@ta@ﬂeﬂmﬁpm thej s
further contenpprix@tlalichdto thbdisiAkad bie | 41,0 i_ngers/slkots at
the top of the _FOUP maybo_e varSi ed rel at(:3 Pj\%ié 'g"tB ﬁte&%%%é}g}vg)nﬁsﬁg?t%%%a{tﬁ?
fingers/slots afingere 1Bt inte sfotsl 126 anthe 260061 thboutdr@dEOUR) ithe FPUPRHell

direction (i.e. ,lLnto ut .of the plane of the drawing sheets). One
such enbodi mntwp?é’ﬁmﬂoﬁlééqseﬁgqg. is3}de ¥.s enbodi nent, the top |atch
pl ates gy be " down f I, d.to.the.distal end of

the plate (i B ﬁto th\é@gg‘aev&ﬁﬁégpﬁs ge%gég‘%tgﬁ%t%é’fﬁﬁdgé‘?%ﬂfgelpfﬁlgei nt o
sl ots 122 at t hdown, as shown in Figs. 11-13, the fingers 124 do not align within slots 122 in the _

upper edge 128 and the fingers 120 do not align within slots 126 in the lower edge

130.
[0049] In a further alternative embodiment shown in Figs. 14-19, the shape
15 of the fingers and slots may be different in the top edge 128 than in the bottom

- edge 130. For example, as shown in Figs. 14-16, fingers 132 fit within slots 134

in the upper edge 128, and fingers 136 fit within slots 138 at the bottom edge 130,

when the FOUP door 22 is seated in the proper position within the FOUP.

However, as shown in Figs. 17-19, when the FOUP door 22 is improperly

20 positioned in the FOUP, the fingers 136 will not fit within slots 134 at the upper
' edge 128 of the FOUP, and the fingers 132 will not fit within slots 138 at the
bottom edge 130 of the FOUP. It is understood that the shape of the fingers and

slots in the upper and lower edges of the FOUP may vary from that shown in Figs.

14-19 in alternative embodiments, with the provision that the shape of the upper

25 and lower fingers correspond to the shapes of the upper and lower slots when the
FOUP door is inserted right side up, and that the shape of the upper and/or lower

fingers not fit within the adjacent slots when the FOUP door is inserted into the

FOUP up side down.




5 bottom of the outer edge 128 in the FLOP shell when FOU or is
inserted right side up. Similarly, the bottomlatch pi£§E§3é§¥ﬁge angl ed
upward fromthe proximal end to the distal end of the plate (i. e., out of
the drawi ng sheet) so that the fingers 124 fit into slots 126 at the top
of the outer edge 130 in the FOUP shell when the FOUP door is inserted
right side up. 10 [00481 On the other hand, when the FOUP door 22 is

i nserted up side down, as shown in Figs. 11-13, the fingers 124 do not
align within slots 122 in the upper edge 128 and the fingers 120 do not
align within slots 126 in the | ower edge 130. [00491 In a further
alternative enbodi nent shown in Figs. 14-182- the shape 15 of the fingers
and slots may be different in the top edge 128 than in the bottom edge

130. For exanpl ¢00503 shownUbprtoRhigspoiritdithPropbt @etisn b32hd FOUM 86 ing) @S 134
nd fingers 136 fit within slots 138 at the bottom

in the er ed 2
ladge 133pp V\hen%m gﬁlﬁeﬁé’éﬁveﬂﬁ d; by asprametri¢ mountingmephamismss i However thhi n
' or oper S by PiReR o Fing Sifeh 00 5'0'&?%. n

i mproperly 20 p03|t|one
slots 134 at thmetlptdms RA€En32% &hbdédimerEUBne 3R ditodihBRISE Shotdd: éé not
fit within slots 138 at the bottomedge 130 of the FOUP. 1t Is un eT st ood

that the 5shape o anpdh 31 f Infgisr esnbodiimenii epin 140 mﬂh{edb’pnoumedjsdmmhered:g&he of

t he FOUP rrayv fro n Fi in alternative

enbodi nment s, eqoaggb}egﬁgfaﬁviﬁé ‘gs‘%%%‘ét est"ﬂfemﬁﬁi fras woth theWafesher
fingers corres%g&tﬁhﬁﬁﬁ | t

FOUP door is inserted right ??ﬁgdﬁﬁ?%‘ﬁg t hat ???s?gg%ai'f)g] gp%eerfh%nd/or

| ower fingers exemplé neanthelcometshr st aﬁﬁm@(ﬂﬂ]ﬁt’ﬂae/ﬁiEM@Hﬁ EClhd deQif thes
5| de down. 11 June 2005 -12 [00501 Up to this

inserted into the

poi nt, i nproper® peﬂ%‘?JF@ﬁ SUR sushibyypvhesdhe FOUP dags 22 is properly seated in the

10 FOUP, the pin 140 is received within a well 142 formed in the interior surface of
the FOUP door. However, according to this embodiment, when attempt is made
to insert the FOUP door up side down, the well 142 is now located at the opposite
end of the FOUP as shown in Fig. 21, so that the pin 140 abuts against the interior
surface of the FOUP door 22 to prevent the FOUP door 22 from mating within the

15 FOUP. The pin is preferably formed of a low wear material to minimize
particulate generation.
[0051) The preferred embodiments of the invention described above

mechanicaily prevent a technician from manually coupling a FOUP door to a
FOUP in an up side down position. Thus, when a FOUP is received at a load port,
20 it is assured that the FOUP door is in the right side up position, and there is no
danger that the FOUP door will contact wafers seated within the load port. Itis
understood that the various above-described embodiments may be combined with
each other to further differentiate the upper fingers and slots from the lower fingers
and slots.

[0052] In a further alternative embodiment, instead of mechanicaily
preventing improper insertion of a FOUP door into a FOUP by a technician,
various sensors may be provided at a load port for ensuring that the FOUP door is

in the proper orientation before automated return of the FOUP door to the FOUP.




FOUP has been prevented by asymmetric nounting rrechanl Eﬁ e@ﬁ{er, t he
FOUP door may be nechanicall’y bl ocked frommating wt P by ot her

mechanisns in alternative enbodi nents. One such enbodi ment is shown in
Figs. 5 20 and 21. In this enbodinent, a pin 140 is fixedly nmounted
somewhere on the interior of the FOUP shell 25 in a position that does not
interfere with the wafers being seated or transferred into and out of the
FOUP. Such a position naybe for exanple near the conmers or sides of the
"FOUP. The pin 140 may extend out of the open end of the FOUP such that
when the FOUP door 22 is properly seated in the 10 FOUP, the pin 140 is
received within a well 142 formed in the i._?g_erior surface of the FOUP
door. However, according to this enbodi ment; when attenpt is made to
insert the FOUP ' . |l ,142 is now | ocated at the
opposite end ogm?ﬁgmg%&%gogﬁ\gﬂmﬁlé ?EF?\AE‘?I‘?Q%Q n?éﬁ’leﬂ’é?“@%ﬂmughlm oflthet s
~agai nst the i nt datchplatssB0fia e ROUPRSoF QAR . vent the FOUP door
. 22 from mating ggchﬁ]n the 15 FOUP. The pi r?g(?]gégf%?ge@%%f@m%tr ﬁﬁ'ﬂ%ﬁ“’ém%w
t 6 ¥ nfperAenesth the hol¢ bilmay fiareatmple halvo @ 5ddatc RENREALE 80

- wear materi al
- enbodi nents of LRV i descri bed abgve, nechanically prevent a
techni ci an f romrtﬁlr?:ﬂ% E@{e@gﬁﬁpﬁeﬁ‘éﬁabﬁ%ﬁ“ﬁ’@@mﬂé B2y AOUR: iimclade amp opiickd down
posi tion.5 Thus, sadsersueh BEMR tosefle66L ort, 20 it . is assured
that the FOUP door is in the ri ght s%le?goﬁ%o%gés(ﬂg%%?oéﬁ‘aorttﬂmqtéeaﬁ‘d?“t
danger that t heOHaporgdeer totHielFQ1 M Hint rettoieflest veashad iffidsiHonel E@mh%geﬁ’o” -

y bé

It is wunderst Otfﬁg ﬁag‘&, t.he various above-described enbodi ments nay
h8POT; &5 MIORSKEY PaFitiorade might tsidet hp, ippedreafnofigaf Ihand

conbined with eéac

slots fromthe degvRfeckd: : . 25,[0052) In a further alternative
enbodi nent, i nstead g{;ﬂ; rrecEgbﬁilﬁg%fsyla%)&f%%‘fﬁhiWﬂ‘ﬁﬂ%ﬁ)‘@mdpmfé@t@@mm a
FOUP door i nt o the EOUP tyoraolers Mihich B¥am pasa&d %@%?ﬁ{,fe w@bfigg%@?\%d d at

i n i on

a | oad RErt for eiPsulE]i ng that the FOUP door is € prop
before aut omat ®4KF Bxthe senser. tHeveveuRf the FOURddrés i kilfe down, the beam will not

be transmitted back to the sensor, and the controller can then identify that the
FOUP door is in an up side down position and should not be returned to the FOUP.
In an alternative to this embo_dimeﬁt, the FOUP door cover may itself have a
reflective patch on the outer surface of the cover which aligns with an optical
15 sensor in the port door as described above. In such an embodiment, when the
FOUP door is properly positioned right side up, the signal from the optical sensor
will be reflected back to the sensor from the reflective patch. However, if the
FOUP dooris up side down, the signal from the optical sensor will not be reflected
back. Thus, the controller can determine whether or not the FOUP door is right

20 side up or up side down and return or not return the FOUP door to the FOUP
accordingly.
[0053] 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 changes, substitutions and modifications can be made thereto
25 by those skilled in the art without departing from the spirit or scope of the

invention.



11 June 2005 -13 For exanple, as shown in Fig. 22, a hole 150 nagbe
un

provi ded through one of the latch plates 30 in the F ~Nccor di ng
to this enbodiment, a surface in the FOUP door beneath the hole 150 may
for . exanple have a greater reflectance thgg the latch plates thensel ves.
Thi s enbodi nent may ,r include an optical 5 sensor such as a
retroreflective sensor nounted in the port door to emt a bear.: out of
the port doafpifm¢ he FOUP. The retroreflective sensor is positioned so
that, when The FOUP door is properly positioned right side up, the beam
fromthe retrorghhacAmendedhdopod foristaingnand transrorting brticles; sospaising

w ndow (not shown) in the FOUP door cover, which beam passes through the
hol e 150 and is refl egiped dddrback to the sensor. However, if the FOUP door
is up side down, the beamw |l not be transmtted back to the sensor, and

the controller can tthou%@"|,,f,¢[u@,h§tant6'ﬁm®qq1§\qﬁg@h édye to rebeive sg[cplpmmlom

position and should nol be returned'to the In an alternative to this

embodi ment, dé&% %rqﬁ&re &\%ﬂéxﬁdﬁﬁy ahli S#1dadi W6 Idich ER %&‘&héﬁ@sl@l%%ﬂhf@ﬂré&‘e

outer surfac& or cover gns wth an optic 15 sensor in'the

port door as de bov [0, $U ddéﬂq
properly po§'1'(t %‘ﬁ'&ﬂpﬁaaﬁ?g%sag 'ﬁ%ﬁ %ﬁg%%@:@gﬁw ’%"E’af E’gﬁjgor

be reflecte&‘ back to the selaa{ fromthe re[ ective patch However, if the
FOUP door i $apdhe rerpalning saidlaich;efiga LSl ical sensor will not be
reflected back. Thus, the controller can_determ ne \ e her or not the FOUP
door is right 208 latedemashgpismmaunedignsaicherd dpor. sa meehanisM: he FOUP
door to the FOUP accordingly. [0053? Al t hough the invention has been
descri bed ienghging saiddatshrendagemsmb slots aalyiiferid podsteor isinsered itosald on i s
not limted to the enbodi nents herein disclosed. Various changes,

substi t ut i ooperang imadefdcted onasf said twe oraveret dreemdatiords by t hose skilled in
the art without departing fromthe spirit or scope of the

2. A pod for storing and transporting articles, according to claim 1, further
comprising:

a latch actuator, connected to said latch mechanism, for advancing

 said latch mechanism between a disengaged position and an engaged position.

3. (Once Amended) A pod for storing and transporting articles, according to
claim 1, wherein:

said latch mechanism includes a pair of latch plates, and each said

piate has two tatch fingers.

4. (Once Amended) A pod for storing and transporting articles, according to
claim 2, wherein said latch engagement slots prevent transition of said latch
mechanism from said disengaged position to said engaged position, if said pod door

is inserted in other than said selected orientation.



I nvention. 11 June 2005 14 CLAIM5S 1. (Once Anended) A pod f toring and
transporting articles, conprising: a pod door, a podlgﬂgﬂﬁiﬁa¥§uding an
openi ng having an edge to receive said pod door in two or nore
orientations, and at |east two | atch engagenent slots configured such that
at |least one said |atch engagenent slot ig recessed further from said edge
than the remaining said | atch engagenent slots; and a | atch nechani sm
nount ed on said pod door, said | atch nmechanism engaging said | atch
engagenent 5l ot §Cen¢gl)i f said pod door is inserted into said opening in a
sel ected one of said two or nore orientations. 2. A pod for storing and
transporting articles, according to claim1, further conprising: a latch
actuator, connected to said |latch nechanism for advancing said |latch

mechani sm get we @Onée Ainsetititay ApefiristeihgPaitt BBNSPEHAG Arit®sd, Heebrding td Once
Amended) A pod for storing and transporting articles, according to claim

Amended) A pod d tr (Tl es, ¢ ]
Shi 0D et e P AR B SR e oo R OR ¢ Rl % BB T

S1 ot pr ev ATt SBUFDS SARGREED ddbrifd ko 1 forhdinihg i lERCCa

position t ' d position, if said pod door is inserted in other
than said §Q§&%¢Q§&$&§m ation. 11 June 2005 15

7. A pod for storing and fransporting articles, according to claim 6, wherein said
pod shell prevents transition of said latch mechanism from a disengaged position to
an engaged position, if said pod door is inserted into said pod shell in other than said

selected orientation.

8. (Once Amended) A pod for storing and transporting articles, comprising:

a pod door;

a pod shell having a door opening and multiple latch engagement slots
configured such that at feast one said latch engagement slot has a different
configuration than the remaining said latch engagement slots; and

a latch mechanism located in said pod door, said latch mechanism
haying multiple latch fingers adapted to engage said Iatch engagement slots only if
each said latch finger is aligned with each said latch engagement slot and the

shapes are complimentary.

9. | {Once Amended) A pod for__ storing and transporting articles, according to

claim 8, further comprising:



5. (Cancel) 6. (Once Anended) A pod for storing and transporti ng articles,

according to claim1l, wherein at |east one of said | ] nt slots
is located at a distance from an edge of said pod shell opening different
fromthe renaining said latch engagenent slots. 7. A pod for storing and’
transporting articles, according to claim®& wherein said pod shell
prevents transition of said | atch nechani smfroma di sengaged position to

an engaged position, i id pod door is [pserted into said pod shell in
other than said sel eé[l,?iab??‘g'ﬁf%?%ﬂecgﬁd{%@@'@iﬁbmﬁf@ﬁnﬁnpdaradvamimi ng
and transport.i rticles, c rising: a pod door; a pod shell having a
door openi ng‘*aé%tﬁm‘% PB‘SP&B@HRV%%&H?QE'@Q’ gndinlaiohgd position.such that at
feast one said | atch engagenent slot has a different configuration than
the remaining said | atch engagenent slots; and a | atch nmechanismlocated in
said pod door, said |latch nmechanism having nmultiple latch fingers adapted
to engage sd0d!1.4ancelhgagenent slots only if each said latch finger is
aligned with each said | atch engagenent slot and the shapes are

conplinmentary. 9. (Once Anended) A pod for storing and transporting
articles, according to claim@8, further conprising: 11 June 2005 16 a

| atch actuati@r,  (Oncedheshded) Agpel f@%ﬁﬁﬂﬁf@ﬂéﬁ%r{;@é?ﬁﬁge%?%%fg(?rfﬁga{od

| at ch nmechani sm bet ween a | at ched and an™unl atc

(Cancel ) 12c|a(rﬁ)89Wh@ﬁ@ﬁ%@?@as{ﬁoﬁ@%tfsg;e@%g%@@ﬂg g@ﬂasghé}%éaoﬁihlté}ﬂqa%n& ifigsltaet'?d

according to claim8, wherein at
located at fof i UBBF ofltriihd Ao the remaining said latch engagement slots.

13.  (Once Amended) A pod for storing and transporting articles, according to
claim 8, wherein at least one of said latch engagement slots is located at a distance

from an edge of said door opening different from said remaining latch engagement

slots.

14.  (Cancel)

15.  (Once Amended) A pod for storing and transporting workpieces, comprising:
a pod door;
a pod shell having an opening to receive said pod dooi', said opening
su’“rrounded by an edge that has muitiple latch engagement slots; and

a latch mechanism substantially iocated within said pod door, said latch

mechanism includes:
a rotating latch hub:

a first latch plate having a proximal end mechanically secured to said

rotating latch hub, and a distal end having a latch finger adapted to engage one of

said latch engagement slots; and



fromsaid door opening fromthe remaining said | atch engagenent slots. 13.
(Once Amended) A pod for storing and transporting artidlJune 2003, 4ing to
claim8, wherein at |east one of said |latch engagenent slots is |ocated at
a di stance from an edge of said door opening different fromsaid remaining
| at ch- engagenent slots. 14. (Cancel) 15. (Once Anended) A pod for storing
and-transporting workpi eces, ¢onprising: 1& pod door; a pod shell having an
opening to receive said pod door, said opening surrounded by an edge that
has nmultiple latch en a?enent slots; and a | atch nechani smsubstantially

| ocated within saisﬁcﬁg 3islo plate havinga preximakenthmeshamicalisesured tosaid ng
latch hub; a first latch plate having a proximl end nechanically secured
to said rofeletinglatch bub.and a gisdalend kaving empaithefateh fingees adaptedde engdget ed
to engage one of said |atch engagenent slots; and 11 June 2005 17 a second
| at ch pl at eomaof sajddatcherngagementisiobs:hani cal |y secured to said rotating

| atch hub, and a distal end having a pair of latch fingers adapted to
engage one of said | atch engagenent slots.



