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STOCKER | nventors: Anthony C. Bonora Roger G Hine
M chael Krolak Claimof Priority This application
w@b@imes7pe i ority under 35 U . S.C. 119(e) to U BCT/US2006/026642
Provi sional Patent Application No. 60/697, 616,
entitled "Inproved Stocker and Controls for Use with
Conveyor," which was filed wyth the U S Patent &
Trademark O fice on July 8, 2005, and which is
incorporated in its entirely by reference herein.
Rel ated Application This application is related to
U. S. Patent Application No. 11/433,980, entitled
"Modul ar Termi nal for Hi ght@tKBRghput AMHS," which was
filed with the U S. Patent & Trademark O fice on May
15, 2006, and which is ingRepefated in its entirety by
reference herein. Field of the Invention The present

i nvention generally c tai ner storage
TpbagE. Bofidd

system More specific present invention

conprises a stocker hawf@ ep&lht | e cont ai ner
i nput / out put systens. Bac%groun “of the Invention It

is costly to deliver co such as Front
Opening Unified Pods (F ng‘Fﬁlg‘%t andard Mechani cal

L nt fac;e (SMF) pods, to processing tools 10 and | oad
% n a sem conductor fabrication facili ty

;@é One net hod of .delivering FOUPs and SM Ffpod.s.

bet RPplicséen slaigs paety underady Wt @ndltloe) vmlied i Rypvisional Patent

Ap bk "o 836}69‘?@ @Nl%@tled n‘g}‘g[b%do iStdckan (ﬁ’ r(?orﬁ%’o% ?&]r gse with

Ves contaliners or cass sem co or wa
Comeybf,’aWhpﬁneﬁssﬁl(:diwlt}n“thé U[S’ é%zitehD&dEradmnM@fﬁbs ohdulgi®) 2005, and

in.a. fab. ai ner, within the fab may be
whighiinsSRREEY gl BHIF &Y (BTN and B2 in Hig. 1)
(| gt rabayAVHS -generally corrprl ses a transport system
ontainers within a bay and
This application is related to U.S. Patent Application No. 11/433,980, entitled

“Modular Terminal for High-Throughput AMHS,” which was filed with the U.S. Patent &
Trademark Office on May 15, 2006, and which is incorporated in its entirety by reference

Cl

herein.

Field of the Invention

The present invention generally comprises a container storage system. More
specifically, the present invention comprises a stocker having multiple container

input/output systems.

Background of the Invention

It is costly to deliver containers 2, such as Front Opening Unified Pods (FOUPs)
and Standard Mechanical Interface (SMIF) pods, to processing tools 10 and load ports 12
in a semiconductor fabrication facility (fab). One method of delivering FOUPs and SMIF
pods between processing tools is an Automated Material Handling System (AMHS).

An AMHS or transport system moves containers or cassettes of semiconductor
wafers or flat panels (all referred to as containers herein) in a fab. Container movement

within the fab may be within each tool bay (e.g., bays B1 and B2 in Fig. 1) (intrabay
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delivers containers to tool |ocations.) and between
tool bays (interbay AMHS - generally conprises a

W e@neasIsé system t hat noves contai ners al ong BCTEHBE2906/026642
ai sle that connects bays of processing tools.). Fabs
often include stockers for storing containers. It is
desirable to decrease delayin AVHS traffic by
delivering containers directly from processing tool to
processing tool as nuch as possible. Inadequate
t hr oughput capability in any part of the AVHS may

h rt. AVHS t o have throughput that
AMIS B el eBRpiSe  stabaed ¥ e hal dbars entgpomihin § Say and
delisersicdhlaiheePNBEL I%Gaﬁdﬁs? Rgd %Et@%@n R thys @}%&S@%{S’L Senerally

often delivered to a stocker after a
comypispt @ frapsparcystsenthriamevesr contireegis alodg dehaiu eiskelthadconnects bays

R R N NN
dectehseodegmuh AO0PIaCriffic O d"eH@eriﬂ*rl\gsdoﬁféﬁnetré1 éﬁeé@ﬁl k48 é)rr(gc%?smg tool to

renove containers froma stocker. Thus e ov
ProGesine i) @f I@%&’Baaélﬁoy?s@ﬁ tipedeanpts t]prgughpﬁt cephbilgy tiheny part of the
r £ i ter
AMfﬁrsgﬁl‘éggﬁ ?éktr 8 or a pa{r t P%\%I a 2‘ %rf’alﬁfl%‘@ potential
bec%@thmna@qnﬁﬁ compéqMﬂ‘Blsmemels’.y gaiedted fo the fotlie'ﬁ partst ocker
is accessed by two material handling systens for
bi (ﬂ(mdmher@law oft¢radelperdd toca POtieRtaf@l a&ﬁ@&sé @feﬁ r19%¥mpleted and

t 400 tai ner noves per "hour
then e edoged and CRBreribgo enebrrcbatioy. e tafdmssvw “Ihe limited

throhéﬂp%t oF Q%E{Ieﬂtﬁ%glugt(t)%hﬁq% Q@i L ttl?roﬂ%l? L9 %é]g)atg{ ¥ of 351%/ systems

aVIng an intra ranS
that glelion aa‘ldrl“t‘lapwecontmnets fnmn alstmkerp €Blkuse dieasietall, thld?%hﬁlﬁ&iépamty

of KRR Fmibies % Sheber Pl chen ovanple isek nerban ranspor

hro@ ferk 147 QtUcREMR
oo Il peaL %heﬂim USROS Uy 10

stockes 1sgacEsTPda b divonatssiap drandling systbms ffor shidwedctioba| cunsport, a

b E '
po BB 4 S5 A0 i
stockan] ma}hthledlleESalt;O]bH adhievedf OWid N16éket efubBYr cdrABctB@ 8 another tool

| d be 1400 noves per hour (700 noves
bay b%Yﬂg]ﬁ%g HE‘:F S Wavhemsm éfgs'f% W\’lﬂb@l (700 gontainer moves per

rous ks, 8 e K0 UL SRR B L B 1 o
moves$ pertheur.byh qdmeemtomakﬂockemm mylp @ne(kfe 0@16 wﬁlatﬂe@ ﬁfdve /6%1@ twenty

trans ort .syste rh a(c/l transport

secongl,s o1, AYeTage - thej stqcker toom gonéamer moves
per HoQ:RvIEEH & \Xfélf—‘bé‘ib@%ﬂﬁi hféy be requlred by the fab.

Even if only consideﬂng the throughput of the bay, and the stocker only handles
container flow into the bay, the peak requirement could be 1400 moves per hour (700
moves per hour from interbay, 700 moves per hour to intrabay). This situation would

cause the high potential throughput of the intrabay to be severely limited by the stocker.

One type of conventional AMHS or transport system is an overhead transport
(OHT) system. In an OHT system, an OHT vehicle, lowers a FOUP onto the kinematic
plate of the load port at approximately 900mm height from the fabrication facility floor.

An OHT system uses sophisticated ceiling mounted tracks and cable hoist vehicles to
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plate of the | oad port at approxi mately 900mm hei ght

fromthe fabrication facility floor. An OHT system
wais@g/08sIphi sti cated ceiling nmounted tracks andPCHOF®06/026642

hoi st vehicles todeliver FOUPs to these | oad ports.

The conbi nation of horizontal noves, cable hoi st

extensi ons, and unidirectiqnral operation, nust be

coordi nated for transporting FOUPs quickly between

processing tools. For optinmumefficieny within an OHT

system an OHT vehicle nust be avail able at the instant

when a processing tool needs to be | oaded or unl oaded.
deliveri EOU®s fotthesleviagsd pptissi Bieeconthinasionnohherinenta) anovalHsble hoist

r. transpart,. h use vehi gl e, t.0 Ve .
et iohb "HE B BR Rl Bt 138 (e 500 BBgmaring FOUPs
quiskén bertw@ert HlapssingstoelR) FoRbbtirguh deficivghwithie daRENT system. an OHT
systens, overhead shuttle (OHS) systens) require the
Veha&xml% he qupilable 8t theetrsiont WhpmgePToRRSSIE leplengedarig be loaded or
unl@aYl@&.l? s lid {1]& a%a}%%ts%bl\é.ehi cles as well as the | oaded

vehicles that are making deliveries. This heavy burden

on n
or 08 SEIRGNI P ST S SSHLLS o G o move
contairerpihedughput heahb ¢ng.aadctomdbddzuided§ Yohicle (AGHY tsly§iBm, rail guided
results due to non-productive enpty vehicle novenent. .
vehigle {RGY) EISIES QFethsnd ginetflc €$HS) ST EMBCTeaTiFg o AMHS scheduling
' r o f e
s HETEId e o (MM DAL SFRRTHE A g o o
vehidlasi thet arhinsaking Kelinetids.o J-hof heaviy rterdenoont dienshedulanfef system often

IS .bl ocked at. that,locagtion of the . These factors.
resu 16 GREL0PT isk-Bb VIV 1se S G P RIS ARMESEi phe pick-up
locaR%aTRAE addEWD-t2P8: NIINESstRA! reB@ dud (FBAYn-pARRStvel Rirty vehicle

does not present a large m smatch with conventi onal
mowrske Sintpadeleys seyr vabwelidr vehides {Toel OB g ywshicks)niay dake, for

h ch u t hat anot . be Wit et .
exaffH0 B0 Rkt B4 PRy B8 o RANEE IR i S0P, anc during

thist iek-@pidsopofieide.f euintdingr @xEd Bitgbckedraughplicaténok eic AMHS.
or contai ner stor_ag[e systemw thin a fab, The present
1

These frers SAMBINSy oIt FatPla based driebag Mis teripr Stmilpy 100-200
mos p%pﬁodrrﬁ{ ?%fé'}y%s@ e{(@@@e@%o? h;letsaﬁ _aQél?é ?lﬁtsmhﬁﬁ %%H %l?lventional

IS'to prov a stocker that nimz e anoun
stodkeneapabititied. ailowevenanbrsy tool bays esquive mivh highdr ithrguglgae that cannot

i nterb con or, after the container arrives at the

be Ilg%d@ﬁ’é'ﬁ% CPﬂV%‘ﬁén@ﬁg’&g?r@]#,ar ﬁﬂ'@‘:‘%‘%"ocker iln\él 3des a
cei li ng-based i nput conveyor adjacent th .
cei thﬂfﬁ&@{?a&é?fei A F‘B%‘i? r%%%vwaﬁcj.i %ibthrm@p% 8iogksropr container

stordgy sysfeﬁ{ within a fab. The present invention provides such a stocker and system.

Summary of the Invention

One aspect of the present invention is to provide a stocker that minimizes the
amount of time a container waits or idles on the ceiling-based interbay conveyor after the
container arrives at the stocker. In one embodiment, the stocker includes a ceiling-based
input conveyor adjacent the ceiling-based interbay conveyor. The input conveyor may, for
example, store multiple containers at one time; allowing a container arriving at the stocker
to be transferred immediately to the input buffer conveyor. In another embodiment, the

ceiling-based interbay conveyor comprise a dual level conveyor system. In this case, the
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exanpl e, store nultiple containers at one tine;
allowing a container arriving at the stocker to be
W e@n®ssse ed | nredi ately to the input buffer cPC/EyNG/026642
I n anot her enbodi nent, the ceiling-based interbay
conveyor conprise a dual |evel conveyor system In
this case, thestocker may hgve a ceiling-based input
conveyor dedicated to each |evel of the ceilingbased
i nterbay conveyor. Another aspect of the present
invention is to provide a stocker that includes input
and out put buffering capabilities dedicated to either
stockercwiay ihaye basdihg-based pyt commegyodedicated fd eamh-loeaadf the ceiling-
bmgigﬁﬁggxzconveyor. I'n one enbodinent, the stocker
TN OV E %0r - based out put conveyor for noving
cog&ai ers out g{ﬁthe st acker's cont ai_ner sLor ge, area |,
an B AP f 5y LIGSEIE PVEREImIT Y PERHIR 9 Shocketigat includes input
an | _ _'
SPOEKSLTING SRR e PRI BB o or
flooe-basedyintrabayt contvieporst bt kee ‘embodiment,nbe stickengelwesa. flgor-based

ousi oy B B Mo U wBked s BRPRFR sprage greagad omo
the @o8ab&edtiftrabasetdiveddr. MUY stockerf i@gt A1VE i 1P 8 fidoiBased input
the stocker). I n one enbodi ment, the ceiling-based

cony ey forgpeniag 8 conaines fromahenipei-pased éurbay Aervgyor into the stocker’s
con@ Y 's%!rz%%n g?% Ufyf c%ﬁﬁl{é&lg%é@ ﬁlé)fu‘P Lo 951al'sna%'ies %og}gxégg cc?rlgtéiners either

e cel ase I n onveyo he s
intoahs stotkwr!suabatadna aetdragrarbased Duirticd] malweedfecfively bypassing the

uffering contajners exitjng.the stocker, but before )
StocRHY. Ul rGROTmR e (o5l PRl RN - RYSXPTi Mg riiery multiple
confafeYE YPbvidikgla ﬁﬁ@rﬁ%rar@asﬂﬁ%nﬁfneH@m%@ Sfthe 'c@i‘ﬁﬁg-tbb@interbay

is to provide a stocCker that supports the expres
convkylor.v drhg stdckiai giaypalsw inclydecontitingrbased dutpwrenveyor for buffering

nbodi nent , . the stocker nclud . vertical le ..
conf 38 Bk B 307 BELY 554 e TR AL Bt v
intettaly @bBAyogoNveyor or ceiling-based i nput conveyor to

the fl oor-based i ntrabay conveyor. In other words, the

CONY&@iafSthe SRSt thdHréSent ﬁw‘éigﬁ(ﬁ{ islth gro'iﬁ@ecek §bclr that ts%pports the

contai ner storage area in order to be t.ransferred )
exprele déliveny ob htghdpriwrity epoiainetsn  bnmonchembeditnsdi, iem stockeandncludes a

vertica dule is also able.tq@ nove a.container
vertEL bt R Mo PR elnd Bl R AR St gomvever
or ckilipQrHaRKERP GO YR to AROIEEIbasEPRERDSS corveyd! €8 &fler words, the
invention 1s to provide a nmethod of synchronizing and

congiier vioes Mgt diastipe BreIcHiRt HPIREF'S oNBRE Yelees Mera ik ler to be
tranbfa88 R ¥nE ABNEYREA %Qn\;egfgr.s 195G her embodiment, the vertical module is

also able to move a container placed on a shelf from an OHT vehicle directly to the floor-

based conveyor.

Another aspect of the present invention is to provide a method of synchronizing

and delivering groups of containers from a ceiling-based interbay conveyor to the stocker.

Brief Description of the Drawings

FIGURE 1 provides a plan view of a representative system, according to one

embodiment of the present invention;
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Brief Description of the Drawings FIGJURE 1 provides a
pl an view of a representative system according to one
wepdvomisTent of the present invention; Fl GURE 2 PCDUSIHEE026642

a plan view of a representative system according to

anot her enbodi nent of the present invention; FIGURE 3

provi des a perspective viewof one enbodi nent of a

stocker, according to the present i nvention; and

FI GURE 4 provi des a perspective view of another

enbodi nent of a stocker, according to the present

i nvention. Detailed Description of the Invention For

exdﬂﬁl[ﬂ%];‘y 2propidees phnl yiewtdier epresandtiviensysteti, ancosding tb emother
scrib ﬂ? erein. in conjunction with transporting

tff’ t°$ Rf%ﬁs%’l% UHBodi nents of the present

i nv al so be used and/ or adapted for st ens .
harﬁgdr@] éwrfv:ﬂ%&sperﬂ@ﬂl\ﬁq weweioag ﬁ@.bg ingqng pf @g%eker, according

to tifHl SBLAY ivEANHP9R4 devi ces, or any other container or
processing tool. Container is defined as any structure

forFI?il’ﬂﬁﬂ? A gﬂgru?eg 21 tefs@lezﬁlx}en\?le%dbf] gnotB&t el%?sdllrlem gda stocker,
a semc ctor su te of any siz
acc¢rd1r@&6mhama§emm)vemﬁgn.way of exanple only, a container
i ncludes a structure that conprises an open vol une
DetsiirB&yriblién @f the thwnig be accessed (e.g., FPD
transport) or a container having a nechanically
opEnRBmPRRY pufpdBes o ?t E}W%@M'lﬂ&nﬁ% RyiROBk 88®Rribed herein in
FOUP) . Load port is defined as any interface equi pnent
ConlmamomwﬁhthQSMn&F@&Ps; Thhe'apo@fsmbOdlmv@imf thre pne$dnt invention

mayaésog bg]%s%fs c%??rb?dldég{e?ﬁélp %slgtj nct}ia%gh%gpﬂﬁ gyroﬁéle contalners flat

panélr GiSERY tiafyRRt dSRcIPYr atyS thePesbifer 6f pooLNsER, toWl t Qontainer is
ot her AVHS or other transport system such as an

defipeehias) @y aiueves ARaquRoning én( afigl, ingndugy bt apt Awfed to, a
semﬁﬂ)‘hdﬁ&&pﬁﬁ)@ﬁatg f%ﬁ? SlARE gg ISF)F]%h Y@gg(ﬂlg& xlﬁg&ggt gﬁ a;y ?ff example

resent I nvent
only] ef mmmimyind:iedgsm stmmm’e thad compalbe:svm b Mmhalvmereby the article

| oadi n [ f alo d ort "floor-base
can{PR LIRS NI BRSO R R GREIET B RS TSsEa Al oenable door

(e.g, 0&5110&9 oB@ﬂuﬁ%tSMfF %oli ogd POUD). 'EKahulgérﬂ Gs WRHREd hhen aRterface
f1 oor. Fi g lustrates an AMHS 1 utilizing

equipmanbthet bandlesreontatness. t he present

The present invention will also be described in conjunction with conveyors for
ease of describing the various embodiments. The present invention may also operate, of
course, with other AMHS or other transport system such as an OHT vehicle, an overhead
shuttle (OHS), an RGV or an AGV. For purposes of describing the various embodiments
of the present invention, “ceiling-based” is intended to define any height equal to or above
the container loading height of a load port. And “floor-based” is intended to define any
height below the container loading height of a load port, including under the fab floor.

Fig. 1 illustrates an AMHS 100 utilizing various components of the present
invention to improve the overall throughput of containers 2 within the fabrication facility.
The AMHS 100 includes a first ceiling-based interbay conveyor 20a, a second ceiling-
based interbay conveyor 20b, multiple floor-based intrabay conveyors 30, two tool bays
B1 and B2, multiple ceiling-based buffer conveyors 122 and multiple lane jumpers 120.
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invention to inprove the overall throughput of
containers 2 within the fabrication facility. The AVHS
wao@7ioesbaides a first ceiling-based interbay CPCESNG/026642
20a, a second ceilingbased interbay conveyor 20b,
mul tiple floor-based intrabay conveyors 30, two tool
bays Bl and B2, nultiple ceiding-based buffer
conveyors 122 and nultiple |ane junpers 120.1n this
enbodi nent, the two ceiling based conveyors 20 are
vertically stacked and each noves containers 2 in one
direction (as shown by the arrows in Fig. 1). Each
In thisi ¢mbrylimertd theotwee gailing basedycoavesorh 0 pradierticallyostacked and each

mof3 el 33 FCHRecliBy Thdipotal RE G55, B R6ESS 190 celing.

based tenviehan2® Ayl acBs bidireolionk(), Fasidtdd®hy BheSe 8 Figdal includes a
y have any number_ of |oad ports 12. A conveyor

Pfo%n%ﬁﬁ?ql 48 haxipedyrerlesd ertsdieciash tpe)ihagmaay kavewaors than one process
tooP10, 9R¢ eé&é?go&@@to%?éﬁy%ﬁ@%tﬂ%ﬂ 'o?lo%g Sufides |inear

manner . exanp I ng- based "conveyors 20
may i oG I.Singe | ndi vi ment
T g PO APEABEROE LB s SRR s it can
pushad@peditke it bpuidedtlinehd @enried. Fov exagilé,ahe egifingbased conveyors 20
different rates, aor, even to be stationary while other
may, b, PR BHOOUS SOMBYFRG TMHVIdH segmewy dhat cp gachihave their speed and
dirdclibs! %ﬁc[e?%ﬁ‘(fen{lg WonfrbBQT 1PARFE ORMNRYOLS difredt! QRS 828G to be
conveyor 30A provides a path to the ceilling-based
statpoageybile @berf ommindreatcondviayn tie.cobVgyor.- based conveyor
30B provides a path fromthe ceiling-based conveyor 20
t o Fige 1t dbistrbidy Bac flbosbasetl wepniveyaralBly ddomeled d@eyor 30A
and 30B each, al sQ transport contai ners between | pa
Pm}ﬁ‘gﬁ ’i?IP

d
& Besh P b eiipg-basdoRVEYRY $hdronbahe Mol iy b, Floor-based
con%y%%d?}aéﬁﬂ/id‘eg Y 64R rﬁ&%@egliﬁ%a%e&ﬁﬁt\f@ydrnl(ﬁtcﬁ Hf@ 1081 bay B2.
nmenner. Fl oor-based conveyor 3 provides a path to
Thesk ¢we éntribay sasesy oco3e pod 39B. cafh atso-tiraspalt comteiayerbed@Rn load

rovi des ath a fro he i 1ingbased conve
porfif it s ERhcRF e bR he BRo BE. PP RRRY c8thEL 06 nd 300
opeEA€ I W&ithilgaman®a U] 180di0FasB® ¢6iSvesoNBOC 1RE6FAEEH WaBiNtodthe ceiling-
cei I i ng-based conveyor 20 and a fl oor-based conveyor N
basgh conyeyey 29.c dloordustd corvpyen 3D msvadesompathnayay from the ceiling-

onveyor (ceiling or floor based) and a
““gf%$§§295‘§|f. Vari ous enbodi nents of a vertica

nmodul e, 102 .are described in U S, i cation No,
T2/ta5 886 uplEIEY YRt ooetifs 1 5e5F by lal Rodule 102 moves
contdigtis Bériveeigh peilingbied contiéyoh 20 a8d b €R0r-85%H @8LEkyLP30. A vertical

Asyst Technol ogies, Inc, and is incorporated herein Q¥
modulé may also move containers 2 between a conveyor (ceiling or floor based) and a

storage shelf. Various embodiments of a vertical module 102 are described in U.S.
Application No. 11/433,980, entitled “Modular Terminal for High-Throughput AMHS,”
which has been assigned to Asyst Technologies, Inc, and is incorporated herein by
reference. The vertical module 102A transfers containers 2 between either ceiling-based
conveyor 20 and the floor-based conveyor 30A. The vertical module 102B transfers
containers 2 between either ceiling-based conveyor 20 and the floor-based conveyor 30B.
The vertical module 102C transfers containers 2 between either ceiling-based conveyor 20
and the floor-based conveyor 30C. The vertical module 102D transfers containers 2

between either ceiling-based conveyor 20 and the floor-based conveyor 30D.
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reference. The vertical nodule 102A transfers

containers 2 between either ceiling-based conveyor 20
w@ea700833¢ | oor - based conveyor 30A. The verti caPCTHOM0€026642

102B transfers containers 2 between either

cei l i ng-based conveyor 20 and the fl oor-based conveyor

30B. The vertical nodule 102C transfers containers 2

bet ween either ceiling-based conveyor 20 and the

fl oor-based conveyor 30C. The vertical nodule 102D

transfers containers 2 between either ceiling-based

conveyor 20 and the floor-based conveyor 3CD. The

SyST]mﬁ}{Etml 306 olso montainssthtel rbefeb o I‘bri\@[yomomzey@c& Wdter conveyor

12 S R Pg B RS Pl Sy B 2395
betwéctng ftﬁfﬂ'eﬁ dobRlybeen2 and W EQRnEBINE YRhydyde mdlfathe ceiling-based
cei |l i ng-based conveyor 20. If the ceiling-based
con@wéydiorrmwemﬁnalslégelacoamou as\sBpwadneg dr, 2 tadfes epyeyor 122
e {
s Bl g BP0 SRS AR TNGBERIBES, 3 g cqrovor

122ﬁ41 rsslbcdled fies heighv edgadfenl ﬂibﬁcdlﬁng basall ednﬁyoﬁ ZDEI :gi’dtls horizontally
ent t.he celllng basedeionve or 20a, . an

cighed Psomaat! lesy viqw) hebiess et %@n%@%%@ﬁnodule 102B. A
secHRf HURS ¢ ?i?g?’rl)le 1398A s, MEEdtd £ %# anﬁﬁghte a%jggeg{t tﬁe ceiling-based

second bu conveyor 122B 1s al so cat
confesy mOaadquhtsehﬂrlztohmllge\ihlgnagsmyhd aenaely 24 aDthe arfdr iconveyor

1223 PR Gt B e RS Emp i bl 4 i PUftretapurar 2R i tocated a
a hdTBietud ﬁwéﬁaﬁe cahhg-rba&dbsém@for Q0RVAMAE hddZdatdlF d1R88d efom a plan

at a ht adjacent the celllng-based conveyor 20a,
Vle‘dhhptwgerhmrt% mcalullgfltb‘aq yrseveriigal radalegl02R- vi ew) bet ween

vertical nodule 102C and vertical nodule 102D. A | ane

j umbémle]jampﬁnmﬂ;momﬂ cointeemess 2 bobtesedine ¢cdiking-based conveyor 20 and

S I Iy N TN Tt T

contai@sn ﬁe%&nat\ﬁd) @hﬁllﬂeéorﬂeyd@ erFdr\xafipled| dn@| mecHauBRMO Whereby the
For exa nechanlsn1mheregxmthe cont ai ner on

congigerf 91 he é’txﬁiv 89WICYPLs iy eripped and dlifiteck tthep moned AvRrethe second
congf\é/ﬁnr WhEreSRCR qgw&%a\/&}w lthe ‘Q’Q&Vnﬂ dduvksor! o)f'ﬁés%dm?%rﬁerg.p ?nay be
secoh npl'I she

d conveyor nese novenents rm e acco
accbxylphslﬁdﬁyl & sorglevol Miul$-eegmeti@t] ami,nor By aljnear klideeain addition, a

i de. In addi t.i a.separate nechani sm coul d be used
sepaigte| Ppghapisa egHe iaerf@fsd 9 E@% {Elﬁ paEsE Onawp&mw&%n@a wing more
vari‘éﬁéﬁsaih'tﬂé‘ées r_g?l dBe %@e?él&fhn@fer H%@ha{r@stn?r al transfer

nmechani sm lustrates a | ane junper 120A for

i ML -

confeyorn2¥iamgp the buffer conveyor 122A and a lane jumper 120B for moving

containers from the buffer conveyor 122A onto the ceiling-based conveyor 20. Buffer
conveyor 122B includes one lane jumper 120C for moving containers from the ceiling-
based conveyor 20 onto the buffer conveyor 122B. Lane jumper 120D moves containers
from the ceiling-based conveyor 20 onto the buffer conveyor 122C and a lane jumper
120E for moving containers from the buffer conveyor 122A back onto the ceiling-based

conveyor 20.

Each lane jumper 120 is preferably located at the input end of the input buffer 122

for lifting an incoming container off the interbay conveyor 20 independent of the operation
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containers fromthe buffer conveyor 122A onto the
ceil i ng-based conveyor 20. Buffer conveyor 122B

w0 p@i7/eks36 one | ane junper 120C for novi ng contBCTESR06/026642
fromthe ceilingbased conveyor 20 onto the buffer
conveyor 122B. Lane junper 120D noves containers from
the ceiling-based conveyor 20 onto the buffer conveyor
122C and a | ane junper 120E for noving containers from
t he buffer conveyor 122A back onto the ceiling-based
conveyor 20. Each |ane junper 120 is preferably
| ocated at the input end of the input buffer 122 for

of the veitiegl maditlacld?i lneatebat thiernsherainfl aftthe bnffer tayyeyor 122. A lane

Y i BB o RSB s i sk

onlpwhile thedenwyiper 12®is 1Aih@ie cotiaRRf 2 had sHiftRight Besiallyflear of the
air to interbay conveyor traffic because traffic is
é

. del ..
integhayc kaHficon| Yhenfarice jumper| lafrsal] meper mep inelufe f3ensays tdre position

s i . i f1i it .
o 05542 AACLNGEID bt L ALSER e Shiafecls LR or ey
traffincived befoenthe lderal mptien hasoacied ithedsuffeg convegor 122.t hat

can signal when the transferring container is clear of

I ntBiiebRYgthr @ the ¢apue \baffeh EbOetanigle, hifeeicahvayol 122B hidSpreferably

r each%d the buffer conveyor 122. The | ength of the )
long gaonghyigrallow the sruepipg f rultipler qostairessy die @bilp gp bpffer multiple
conREREEARRt, hERISHOR B AW I AUBLIR B o e when i
unleointgarate g cadfaaeenfroththecimidrbaygedmegda 20 ryeseds tRO rate at which

o BGRQITRRRL e Lot St e sy Che wnl ol v SLe
the tWRfidaRheodale W P W_E:ﬁb?l%?rigydeﬁgttbet hge Ryfifedp 1&99\?1%3’@1% rate of

122B through the vertica ule 120B. For ‘exanpl e,
contarer yransier Ebmntbd geiding hagednopyetaaBdo dhe byfferronvexor ABRB or the

1.0 k up.with the rate of nt.ai,ne ransfer. from o
familﬁ'ec%gﬁlis L CTS%%65§%$ ﬂ%%{, s tk}?efoﬁ‘%#%tr % é‘rgfl/_‘e@‘/ ofte as 1t 1s
requediity the 1b4tkengd afttht btifferc@niéy@r 13yBt em i s not requesting

that tools be | oaded at as high a rate as it is

I eqriRsdyisiteth pRfyided e budferihh Feddubs. € Fof eRUBME! cotaBers 2 exiting
The system provides other buffering features. For _ _
the gocd gy 81 wenaarvrees the Bodrthasesl edneeyaal0A iy fiBnt efahe exit vertical

n, or. in f the. .
o 15 8RS S0 RGBSR G B S Ui

up tetheitadfer Roavdyer 1024 loedted bengte thd haticanhadwey $02A wad 120B.
to the buffer convg}%or 122A | ocat ed. bet ween t he
They gonitdipen 2 fga FvEeatuaip Reatianstiertsa, bagk dhe dpterhayeonyerQsn?0 by lane

jumg%le%%/(}l}l"‘gﬂn% iR tharAARLR MRIAA6KNS e HeRl AN HOMNENRY conveyor

20. These sections of conveyor located between the vertical modules 102 (e.g., buffer

conveyors 122A and 122C) could also be used as an entrance position for high priority
(“hot lot™) containers or for transferring a container to the input vertical module (e.g.,
vertical modules 102B and 120D) for processing by another tool in the bay. It is also
possible for containers to flow in a continuous loop in this manner, until they are loaded

onto a tool.

Fig. 2 illustrates the system 100 shown in Fig. 1 with a stocker 200 (discussed in
more detail later) in place of the buffer conveyor 122B. The stocker 200 includes many of

the basic functions of a conventional stocker. In one embodiment, the stocker 200
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junper 120B at a tinme that causes mnimal, or no

traffic delays on the interbay conveyor 20. These
w@emrioas136 of conveyor | ocated between the vertPCHIUS2006/026642

nodul es 102 (e.g., buffer conveyors 122A and 122C)

could al so be used as an entrance position for high

priority ("hot lot") containrers or for transferring a

container to the input vertical nodule (e.g., vertica

nodul es 102B and 120D) for processing by another too

in the bay. It is also possible for containers to flow

in a continuous loop in this manner, until they are
includescrexobotie mreahanrph (ndt ISbOWQ) that| m@\tas acdisalin enclsbm@ma:ll@@o access

sl s byl B P 0 o s JR e o
Suchhercbbae kcha i iig G\}eud@@“)ﬁ&ﬁyth@ tserhi@endmdr%&um@t arfartﬁerefore a
of a conventional stacker. In one enbodi nent,

fmb%ra@%@ilptm ph#eytnbstia mesheise iFEIoh AFSHITYNJONS ﬁm‘)antage of a
conlBRop AR BRI Yo AN pRIHEATRAL b (R BERR Sl wii

the ¢entginer stoi@ge) a&alaEthesttmﬂf ﬂgtEa aotainer Sigks at tho ktotlteﬁ: on the interbay

mechani s |s we the em conduct or, i ndust.r
COnYED" (4er PbEEAM aff:f i thettockes & o BRifCo egran R P eAtied 4 transfor

opefRiIGAZILE Brfofe MAcoRBRRE RV, IPRBy HeSRAY AN REGH R before the robotic
convent i onal stocker is that thé robotic nechani sm may

medhenismain Sfeertoiragieye ﬂitaaxtmservwmhng] at the ioteritayi eeeveyor 20. During

stora ar eg at . the ti cont aj ne
thor? WRIRE il g ik IrofBB gt f, SOBPELASY pBEDLESefiop on the
conwéyol I2®. STﬁﬁKﬁéfﬁcfenEy) R igte 'ﬂ[?clﬁéuﬁﬁesﬂlﬁbhhﬂ%relﬁtlﬂgﬁ elekoBghput of the
transfer operation right berore the container arrived,

conygyorg)- be 10 to 30 seconds before the robotic
mechanismis free to retrieve the container waiting at
t heig At iélubie@zexﬁnmwpr 200 iDepétagon kth thaiﬂdom@asddmnveyor 308
t he inter tra [ | d.be.s 9 and |ke
ta e o bhS ol o T8 S PERR Y s sy pcacent e
flocgtagdd donkegitBBA that mokey ediitaitidrg but g t@UUb@UBI.OfIt fsRdso within the
conveyor 20. Fig.2 illustrates the stocker 200 in

scopspeli the PEseRtitYefing t¢ Plaes 3 Haclked 200 ivesrstiononth heth thy{lear-based

' o tool bay B2. The stocker 200 may al so
Conggmr?%%ggﬁag?%cent t he fI oor-based conveyor 3C0A that

TOVRE  SIRLST e G 20 R o o S T L b, he

t he ope o resen I nven place

stock@D 200 injdedeltd msusvngt boqai first h&lmgQﬁﬁedbﬂ@&dccﬁﬁlﬂy@yMQ a second
30A and 30B. Fig. illustrates the stocker 200 in

ceilipgrhased input corpﬁy@lh@q:@rgi Foayrpasgsl semreyor A@8. Containers are stored

within the housing 202, which provides a container storage area. Container storage within
a stocker device (e.g., storage shelves) is well known within the semiconductor art and
therefore, no further description is necessary. By way of example only, the container
storage area may comprise a system similar to that disclosed in U.S. Patent No. 6,579,052,
entitled “SMIF Pod Storage, Retrieval and Delivery System,” which is assigned to Asyst

Technologies, Inc., and is incorporated in its entirety herein.

The stocker 200 includes a ceiling-based input conveyor dedicated to each interbay
conveyor 20. The first ceiling-based input conveyor 204 is preferably located at the same
height or elevation as the interbay conveyor 20a. The second ceiling-based input

conveyor 206 is preferably located at the same height or elevation as the interbay
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stocker 200 includes a housing 202, a first

cei l i ng-based i nput conveyor 204, a second
wa@eioziosgy3dased i nput conveyor 206 and a fl oor - PEBEES006/026642

conveyor 208. Containers are stored within the housing

202, which provides a contai ner storage area.

Cont ai ner storage within a_gpqcker device (e.g.,

storage shelves) is well known within the

sem conductor art and therefore, no further

description is necessary. By way of exanple only, the

contai ner storage area may conprise a systemsimlar
conyeyor RAb. dHagh e gonveydr Bay Patlesated\. otiggrIieiehts 2] ocating the input

[ ) E.PRod, St orage,, Retrie and Del i,yer
conflf b sy O B en S BRIyl obes, owever,
requiftCfeweRmibuies byNBONAR! jahf@r 10 itd Srabsfed EQHtNin&ErEbétwed éhe input
stocker 200 includes a ceiling-based input conveyor

conyeygr 284 aerl the intgrhay coreyBaVa onveyor 20. The first
cei | i ng-based i nput conveyor 204 is preferably |ocated
at heeinguineonveyyh20drand| 20papretematdy extead iintoethbsjocker’s container

soSGERIETFROBlE PEGERSEEH D8 RIRE LGB o

outstdec valekemah So tthe honsiag RAY caidv € secondOkectiba Q04b NPttted within the
conveyor npy be | ocated at other heights. Locating the
c

housing 402¢ o sy Bpy.28% HecketipPbol mechanivie @ahehayenghey sscess a
con{r%oﬂf‘er 18 a?éfﬂgtlfé;ﬂl\f@%ﬂr S&Q@%ﬁﬁ’o#&%ﬁ t C(;I’R/g#d)r.r 204{.6%@{6 input

ves ne | unper to transter containers
conbaiond@f rbferabiyp includen \thy sam Géataes at hiee inpuekcbayeyor 204. Other

onveyor a.. The i nput veyqrs 204 and 206 )
configralignsts R e T Yt s &pchsirgrg genveyor
doe@h&ithavE & bEBRiIaCor haVBWhe GRRVRYBfes204 i ncludes a first
section 204a | ocated outside or external to the

hougjen &Q%n@é(}g;r 304 ?S’:&fllgtosﬁg d 9 @or?t%%;@r éiﬁféﬂrgg t’cllllgcgtguk%r housing

t he housing 202. This way, e stocker"s ro
202 r(peshaariive 22Q ribtoughahn pperdyg 26T essway fromt the seckéoluatsing 202 (see

i i nt |, ti. 204 f. t i t .
arrolyed2)7 0ol Rsfiteingig b4 8RS B hoaink M) E Hae G puet ieamechanism
is pEad¥Eily eaposdsle Fr HdQineBY LofRMEE VBiwedR4he gﬂﬂg 'E:%r(l)veyors 204 and

configurations of the input conveyors 204 an 6" may

206¢8hie dtoor-hawpdequreson 08 andHicesoregel shalvesdnotrihown) boogied within the
con{aﬂ{%?gﬂo?age fgé;i‘ A?%\éﬁ%i[ﬁgi?f. ame features. The input
conveyo I's a

O nove a container either into

t he,,stocker housin see.arrow 220) thrqugh the .
op TS Based C OB rAPS AD B ORRTR b LG CaprsypEgeen input

confyoPWERRE) way i€ flooiCRiRt @ botBicydr 208 ispeéfERblRcRed 8t Abstantially
202, the stocker's robotic nechanismis &ilﬂ&fl|y

the samp oipight| @ elevatiasy phdhe Hleotbetedi ¢rawerst $@enlft the ¢onpexor 208
com%ﬁgyse%ogﬁp&gén%}gr, the stocker’s robotic mechanism delivers a container 2 onto

the output conveyor 208, and the output conveyor 208 moves the container 2 onto the
intrabay conveyor 30 through the opening 224. If the conveyor 208 comprises an input
conveyor, the input conveyor 208 moves a container 2 from the intrabay conveyor 30 into
the stocker’s container storage area through the opening 224. The stocker’s robotic
mechanism may then proceed to move the container within the stocker’s container storage

arca.

Fig. 3 illustrates that the intrabay conveyor 30 is a bidirectional conveyor (see

arrow 33). Thus, the conveyor 208 may also comprise a bidirectional conveyor. If the
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206, the floor-based conveyor 208 and the storage
shel ves (not shown) |ocated within the container
waer@ragsiarea or housing 202. The fl oor-based PONUS006/026642
208 may either conprise an output conveyor or an input
conveyor. Either way, the floor-based conveyor 208 is
preferably | ocated at substgntially the sane hei ght or
el evation as the floor-based conveyor 30. If the
conveyor 208 conprises an output conveyor, the
stocker's robotic nmechani smdelivers a container 2
onto_the output conveyor 208, and the output conveyor
conyyer ﬁé\?@glpf 15 %%@%?W@ﬂalzoém}@f +tthen thetcoareypr a@&my opmprise an
t Ealel Ve
mplgg)r{'prl segsz 2& mpu? cortv gl%he {r%&f?)% tﬁ &%tﬁai}@/'ocron‘é@'@r 30. The
outpm\gcesveaox: 208 aiay @ﬂSOZCdmmeB tah? length, alhayn aprfeed edBodiniedt, may

he st er's coHt ai ner storage area through the
Slm%%aé’ﬁ? ZY%EF megedhan opagont aénqrag%flme nmechani sm nay t hen

d.to e,the container within the stocker's o
ﬂ%%ﬁﬁ ﬁEFhes*EQf:éarg%C%"ééors . alsp prpyide pcantainet hafifertsystem similar

#83% % eGgLio ny £ ee .

© %?F‘éw SHeENEARS v in Fibk 103 s bl Tre impue
conysiyers 2t ar)dr?&ﬁ aa:d mhﬁeg(mveyderOB hwwhmﬂe BlreHER bhS E6ntdiner at a

d| [ ﬁ Oﬂveé’ t hen the conveyor 208 wil |
tlmecorrr?rl%é gﬁef}Cb}gf& B COBY YNy or dependi ng on t he

f trab or 30. The out put

Ay R A PR

Vertféﬁlefn%ﬂﬁl%dl(ﬁnﬁ%bgﬁg'éontgﬁ)érssi acﬁ§g#1§4%(te %‘is)?%egr L i)g, the input

t han one contal her at a .
conveyay d0oasd ithy fos-based molndeycm ontdiener cantdih@r 2 Sy plaesd on, for

exalﬁlﬁlgl h1|e in Stp%og%gyb&r;%ﬁéﬂ_ﬁonye %E)gv%/ﬁé ﬁa Sﬁmgy Iélglh\(l;léab‘? gontainer 2
1n81c230t4!1e andka0f 086100t the veRRYENBAuIR Q%z ng?{lr ng i) &hﬂﬁlﬁ& 2 to the

than one container at a tine.
vertigglgndifle & %bﬁgﬂéﬁs itesystockey 200rmd thOglde%amwtmehsrtmmfeofo the floor-

PP IS s o 0 s

to thel‘&)ar-rhasﬁd omvepyB0. 208e vedieal mpdile qq}B‘éﬂi%%luﬁQ@te@@l% ﬁ&% for a
fl opr-based nveyor 30. After a container 2 is placed
sepa{)aﬁe ang I;urg%r}%ﬁé)r l}%trlaﬁggrt eé/&q:\fgy‘gpnsﬁqmng eiseniamsy directly from

the 1ﬁ \éSM*&HyOQQ(ﬂzt BB EB! thy %m&aqn(fcﬁﬁ@ gﬂ%] ef}iegsﬁé)crl](%f 9630 glso preferably

ocker 200 or to the vertica
mClUﬂﬁ& Adtagsitipmgonveyor A2 &irneovig h@ohtamey rictwedn o duttRal module

passes e stocker 200 and provi des an express
102 dgtr}}lg%é e %@; fl oor based

A conventional stocker includes a single opening that both entering and exiting
containers must pass through. To optimize the throughput efficiency of the stocker 200,
the stocker 200 includes a conveyor control system responsible for coordinating container
traffic at the points where the output conveyor 208 loads containers 2 onto the floor-based
conveyor 30 (or conveyor 208 inputs containers into the container storage area) and

containers are loaded onto the input conveyors 204 and 206.

Fig. 4 illustrates a stocker 300. The stocker 300 is shown in operation with a bi-
directional floor-based conveyor 30. The stocker 300 includes a housing 301 and several
ceiling-based buffer conveyors: a first input buffer conveyor 304, a second input buffer

conveyor 306, a first output conveyor 312 and a second output conveyor 314. The stocker



10

15

20

25

30

conveyor 30. O herwi se, the container 2 nust travel
t hrough the stocker 200 to get to the floor-based
w@enwvmeysse 30. The vertical nodule 102 al so el i PATTHSR86/026642
the need for a separate | ane junper 120 or ot her
transfer device for transferring a container directly
fromthe input conveyor 204 i19r. 206 to the vertica
nodul e 102. The stocker 200 al so preferably includes a
transition conveyor 226 for noving a container 2
between the vertical nodule 102 and the conveyor 208.
A conventional stocker includes a single opening that
300 pdsonnglndes twagtlepidbassd buffey comvsyarsh and ownut copaewor 308 and a floor-

g 1 Z h fiiciency, of .the
s S op P, g DO RO B! STyt o s
conegyotrs. ol system responsi bl e for coordi nati ng cont ai ner
traffic at the points where the output conveyor 208
| oddshic embadin®ng the 96¢iRr BO® idclIes a Raisiag-vaMaY@HuRr conveyor
(or conve¥or 208 inputs containers into the container

and ap uipyd byHengonygyorcaihoth kaels ofitke reilieg-bassdconveyer RAp Fhe first

: Q [ idl-ustrates a,stocker o

inp BAHEY e ARG GRR o o s AR o St AP AR S e coiling-

basadli oaweyon28h. f]IImmeedaﬂsiﬁplutdmﬁKeeymVe?Gn 30?&3 lséetg@d@gh@ @4ne height
i ncl udes hoysi ng. 301 anpd several ceiling-base

of, ‘F@gﬂ%ﬁ\f@y&%“:@g@g?ﬁaﬁ comiHier #lr-r épe @{ﬁgs\%w byffar cepveyor

31258 IR AR s hEEhCONYRY N adBnt B, ftl'léy §éilil%—%£’slé£}hcgnveyor 20a.

conveyor 312 and a second output conveyor
The seesarl ovuin® buffercanmeyardd 4 is located ebthe sarne Heighf 6foand is adjacent to,

veyvors: and ut conveyor 308 and a fl oorbased
1he§%%ﬁ¥x%8%3%?§yo . The stocker 300 may have any

i nat.i. f th . I n this _enbodi nent .
¢ hAER Geiliarbatsd CORLaYn BTuRes aispstiog. B5iael T Al ROUbY heysing 302

and GOESCEYRinRAhI 35 RURAKL ! d6dker BOUEHL308L PO BudrfME! e input
of the ceiling-based conveyor 20. The first input

conyeypf 804 énshdey or segian 3844 oxfammelitcathetsherksnhensire 302 awmf a section
soB el FAERE b e Aokl DORTERSEINEHS e Bl Sbori

mechaii®m hehtgto adcessnebrtsinad) aatdtany@hereltd theidtémg R288&0304b of
conveyor 20b. The first output buffer conveyor 312 is

the lf’é’_z:l%\félaveé(f)r S csdhe ingighsedion H0b ps thedjnpukpeneyor 0@ The
stock&td ﬂoﬂ&i@%ﬁ%gsﬁp%%gtgfesa %ge?e a EBfitafiRF 9 %ﬂy\gﬁ%rg %%1 ’tgé;ifﬁlge?fl’leg section

conveyor the same™het g
312Iadf the @ntput convieher 31Ri drithginkass dectivaaybrof 2outfaebnveyor 314.
cei l i ng-based conveyor includes a section external to

t h&aslt ofthe inguousd o@pdORiffer conveyors, in a preferred embodiment, includes
at least one dedicated lane jumper 120, for transferring containers between the input or
output buffer conveyor and the respective ceiling-based conveyor 20. In a preferred
embodiment, and as previously described above, the input conveyors 304 and 306 and the
output conveyors 312 and 314 each extend into the stocker at least one shelf location to
allow the stocker’s robotic mechanism (not shown) access to each conveyor. The input
buffer conveyor 304 is preferably longer than the output buffer conveyor 312 to
accommodate a period when a lane jumper 120 is loading containers from the ceiling-
based conveyor 20 onto the input buffer conveyor 304 at a rate that is higher than the
stocker 300 can accept. This situation will occur when the stocker robotic mechanism

cannot move containers 2 from the input buffer conveyor 304 into the stocker 300 at the
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and a section internal to or within the stocker
housi ng 302. For exanple, the input conveyor 304

WO p@i7/eks36 a section 304a external to the st ockBC€T/US2006/026642
housi ng 302 and a section 304b |ocated within the '
stocker housing 302. As disclosed above, the stacker's
robotic mechanismis able tq3access a container 2
seated anywhere on the internal section 304b of the
i nput conveyor 304 or the internal section 306b of the
I nput conveyor 306. The stacker's robotic nechani sm

|
sanf e ouRS % R GHiseR cBcg Sy LT semvaver 304, The input
conVeYoeBOGbrefR2 1y BRs b 4hme ffeattli}@s P H%/pu‘? O5MBYS 30314 Each

of the input and output buffer conveyors,”in a

pr afigrRdeH0PH uje{i] ¢d HAGRIato! 10 tbaselaebuq’ di Ca\E egrs The
o) LERRE

| ane j unper 120, ransferring contarners
stockerea300nmay, for emml;da,t inbluflé ersingin biectiand Tobebdses Pagti ¥éhveyor

f d enbodi t
(e85 ShIs39 PO i R PIREShiofla Hony s, Tirdiiieper ot i viybrs300 is
imp3éd dRchadfy @aeditied %bFIH&seGQHﬂlﬁye&Hso c%ﬂg a;%d' IﬁaaCEreferred

extend into the stocker at | east one s tion
embgdimppt.t the stoskated0® inebdes eworelidrariased (mnVey@lmV\m') input buffer

v b er conve or 304
comGEEEY iy SRS Bt DR BB J0B7 T B aipuevor 308
mova4 2 cbmtamen‘, qriweed aineit 8y pigs stﬁéke‘MQ §8badtid RBhah A Shtol B ﬂo%r-based
contajners fromthe ceilingbased conveyor
COHV&P{?TOJ“F gEhfi 1Bt copyexaE 31 srrvey sentaioars frona theflaortbasad qoslveyor 30
into mﬁ&keﬁﬁtﬁfé\%@z“ ocker 300 can accept. This situation

occur en the stocker robotic nechanlsn1cannot

fe eyor . 304
oS o008 LAy IR DB Gonvne 904,
a grdnpi \Mghq:uit aﬁetdemrg whie thequuntaiidififghic 60 MeeteUr-baSt cotR8yor 30. For

306 referably has the sane features as
exan?;ﬂ ﬁlﬁ ]é’§’i§r ; %Q'ﬁ@nﬁe@é@ém @@@@@-hﬁl@@d conveyor 30 in

grou §i3ﬂﬂd) rtlﬁedtobpbé gé gjdﬁwﬁ}y\ﬁoﬁll QrdllQ@tgF ﬁlg ecfleﬁ: 8‘ %%( %he multiple

he stocker for exanp
containeis rhaek itorithe stdC&@lr 3B&$ﬂdatbt]nbf ﬂmecﬁm‘ebeyAho'(hEL‘ @fﬁment container

trans‘i"%rﬁ{%tlﬁgc% (13s§t%8 n’ﬁé ebg{agllbeglg: dhe §top%ggﬁi\)§\éteogt}ae ﬁg&l, hagy, and then
allovd e@bstainet whltherin Hiasee] baypist beat%sﬁa'i‘feﬁ WHacle EH‘ g%&fckerl 300Pas soon

referred enbodi nent, the stocker 300 inclu
as the pyigoingLontrines hae passed thervaitipgiconseinére r Theommay dre 136 when the

row 3B, LR80O0 s C LR BTG pEOREYRT R80T, e

asyn¢hrensis @omyor)s Thebaicker 3WChansgFort@th& dohirdr 8ahsARE@od.
conveyor 30. The input conveyor 310 noves containers

frohe tloekdr| 300 mbRGES acAifd¢Y M1 38cated adjacent the floor-based output
conveyor 308, a director D2 located adjacent the floor-based input conveyor 310 and a
transition conveyor 320 for transferring containers 2 from the director D1 to the director
D2. The director D1 is able to rotate a container 2 exiting the output conveyor 308 before
the intrabay conveyor 30 transports the container 2 to the tool bay. The director D2 is able
to rotate a container 2 exiting the transition conveyor 208 before the container is

transported into the stocker housing 302 by the input conveyor 310.

The floor-based buffer conveyors 308 and 310 may also be of any length, and the

length of each conveyor, in part, determines how many containers 2 may be returned from
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into the stocker housing 302. The fl oor-based buffer
conveyors 308 and 310 allow containers 2 to be
w@oeiozmeed7adl i n a group without interfering w thPETES2006/026642
container traffic on the floor-based conveyor 30. For
exanple, multiple containers 2 may be transferred on
the floor-based conveyor 3Qiiyn groups into the too
bay (e.g., away fromthe director D), and then
transfer the multiple containers back to the stocker
300 all at the sanme tinme. Another efficient container
transfer nethod is to send a container 2 fromthe
the tnoh bprept gootimat §For keample] fob dlye mastc{fitient sib¢l<mw3ﬁo the number of

N 1 L

of mxmmrm dhathean passiedd t e thaiflobRase@ inpit 8GfferT BEERYHRB10, the
nmes when the fl gor-based conveyor 30 has sone
tfanéléle’tl P%‘éey%%% gnd theslisstor 2. it raere icontaingrsare returned than can be
C LAGK SHPRAT
stor 8 HRCE MRS L GRRYEY 310.. " oA Enall, T HORR' dircctor D2,
Conﬂamtmﬂhbewkd,lprt@dhe poit wherathe doadjneesewill fb&)ck thT exit 32%1 of the
oor - bas 0 ut, conveyor 308, director D2 | ocate
outrgh SRR S 1 (5 bR e, pulp Ol e yiorves o6 30 gagot move any
contfafn@f&&jrﬁd) e 1ﬁt@£ﬁé§)ﬁ@ﬁve%8936 hd ke k&dIaPg containers 2
fromthe director to the director . The director
Dl .
. rl}’:r/e;f;%rmyg 8§8 roferP%s?tgg tl%‘t Sfﬂ%e?e@%ln% cgﬁ(t'aﬁ ﬁ%é&@esot% Ritector D1
and trezphep dhe ¢ransidor eoneaiyoe320, the bht@ut ooﬂlvelyaly 308 hray start moving
di rect i e to rotate a ont iner. 2 e
outePileFhia®s dsfo 25, SuliDey So8Veer oM G b Abalchay S While the
outgotr@NSMahined hRt GaldRgSbRCKE ink Egnv%‘f)gr By, the durub S robot
conveyor 310. The fl oor-based buffer conveyors 308 and
mechargstpgs freg todopd c«mtalam from g‘tehnptawdnvew@r Béﬂ;ghemrmnt mm'hyor 304

] 0 many cont ai ner
or thé W}ﬁ% c{ogﬁ?%ng%f ” }né(?n“at r %a 0 1£tan8n%o qIners age o waltmg The
stocberasnnjbetlc fnm’chhﬁlanrmsferaﬂi hﬁv&@fcoﬁtbﬂl@i@efroﬁolﬂe ihhe conveyor 310
nber _ of gntalners 2 returning fromthe tool ba
into JhE Stacks, P10 el g8 atst cone ARG TRIERIS RAADIC op the “iansition

t |
com 8D AR 00 ) P k5 T BB o
308t he director D2. If nore containers are returned than

can be stored on the input conveyor 310, the

t r Soatairieonmayp lalseymrseﬁﬁ(ﬂtcﬁlhd tb(fl&)agiiah&(b&ﬁ{ toDBe ri,tocker 300 one at a
t ai ner back up to the point ere the
“mec rﬂfﬁﬁ?@?@ Wh%'il PR OBiEEEIE GOREMRSK |UtaV912fzg ¥t thefloogbpsndconveyor 30

cleaSUIVRYRE adBfher bonthinbsS wARR gecﬂ%ttuhh?o R4 RSP 8HE EJ g, seated on a

conveyor 308 cannot nove contai ners onto
tool iwaitinghtgyrewom tetherst@Bedndie |wm1ung bentdinal migape loaded onto the floor-

based conveyor 30 and begin traveling towards the stocker 300. Each waiting container

may start its movement back towards the stocker 300 as soon as the conveyor section
between its position and the stocker 300 is clear of the last outgoing container. Ideally, by
the time all of the containers return to the stocker’s input buffer conveyor 310, the next set
of outgoing containers have been staged on the output buffer conveyor 308, and this cycle

would start again.

Figs. 1-4 each illustrate the interbay conveyor 20 as vertically stacked conveyors

20a and 20b because a stacked configuration eliminates delays experienced by
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Preferably, as soon as the |ast of the returning
containers 2 passes the director DI and reaches the

W e@n®dg7son conveyor 320, the output conveyor BOBUSHY6/026642
start noving outgoing containers onto the intrabay
conveyor 30 and into the tool bay. Wile the outgoing
containers are traveling onishe intrabay conveyor 30,
the stocker' s robot nmechanismis free to | oad
containers fromthe input conveyor 310, the input
conveyor 304 or the input conveyor 306 into the

. Th
congqrBBREN LG ITSBRT EOREG et SRR Te} MRy GDEHS deliver container
mosk Oél‘ﬁ@ieﬂﬁff Sthtdupi hﬁﬁdl'ré'b'ﬁ%alc%\f%}ior P, rﬁlﬁlﬁgfe parallel interbay

stocker 300 until at |east one contal ner spac
congRyQry Hisrease thet im@erbayaﬁéms dhrouglnpmyxapac?ptgzo Prhar mtafsay Béhveyor

th b d t.g
arct UL 08 At SBE WONBTES R Y B e SR Fm BE oy G enveror (e
conteyol ldvatedaudhdiadm (tRe 1do€ baf)askiter 3080 PHE, @’ﬁh@\]lttc'r(‘)'ggmlg over the

For exanple, when an outgoi'ng container trav
conyqyer ?hab’érdcﬁﬁ%@dh%mb%br I3we ppsitions wherp amsmaﬂ@w hlssdlverted or

urn 0 _the stocker.300
wSOShAIASE ] ! R b BB B by ot
Intettiag thvaiigliputywoalit e degfademay lﬂ& trateid ade@iitiont he

fl oor based conveyor 30 and begin traveling towards the

st dbkevariddd enfbadimedl b BcREBIRIINREd MRYeis tdhld Woik Wlth planar
novenent back towards the stocker 300 as soon as th

interbgy, Gegsy omse Ao wevenahoeliciancy ot wysem Hwohld bﬁmdtkced If the
syst%ﬂqm%oﬁ afifeld ﬁ%na&?ﬁa‘te 135 co %Je;%% r(‘igrectg{nsh%hlﬁﬁ Je wgtaﬁeci £ connect

he t e’ con Hers-r
the ﬁromteelvays compyidr kb ftiee positioy eyieie 310Rne tit@poex20 Sedul@fremove a

t gQi cont ai ners have been staged on the out
contey & frelp ntgws?r BB RN Lyt S engustibletaF thegeiling based

interbh@ Eon\% 2RENinkdrFAdS Wik Be ts{b%kéﬁ@rcga%}gc@@% i a‘?e[ne%ﬁmﬁérs The

vertlca stacked conveyors 20a an use-a
1aneslﬂ@@kféc¢°@§hb¢ trplased by, Edri manmeesiudeﬂo&ym dwphrffammdeyors 122,

ond B D B o SN R e B 150 b,
throtight ambﬂﬁr divbct6li 61etht ia@jasént MREMARN corvey sy, rrul tiple,
paral l el interbay conveyors increaSe the interbay AVHS

t hTaeghAbhs 6@BadideNts &1l @b&erd &‘1@@16%@5/ h&@iﬁ\/&%@c{ also work with an
archi tecture does not, however | ow the contal ners

OHS mgbash& VS . Fail exaantle, dbmnlagy gumyper. 150 thaiomuie@ bavd incafaeet with

e AL bbbl U EoRsbB' M o
vehitlay . IfT ﬂﬁSQHSJS'bKanénﬁad/\ﬁaefrﬁls@&nMﬁMOﬁ douVdirsctll Y&Idt & unload

or
containers to and from the buffer conveyors 122.

An interbay conveyor 20 may also be required to interface with conventional
stockers that do not have the improved buffer architectures described above. In this case,
container traffic on the interbay conveyor 20 will be blocked when a container is waiting
on the conveyor 20 to be transferred to the stocker. Other containers traveling on the
ceiling-based conveyor 20 cannot pass the stocker until the container is removed from the
conveyor 20. The container may sit in the conveyor 20 while the stocker’s robotic
mechanism is, for example, moving a container within the stocker. These delays will

reduce the throughput on the interbay conveyor 20.
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conveyor flow crosses another conveyor requires

ghS;Sice suZh as a director. Interbay throughput woul d
whevdee7adled by the traffic interruptions. ThePURDBII0&026642

enbodi nents of stockers disclosed herein could work

wi th planar interbay conveyors. However, the

efficiency of the system 1006woul d be reduced. If the

system 100 cont ai ned pl anar interbay conveyors,

directors would be installed to connect the far

I nterbay conveyor to the position mheLe a |ane {unge;
.a_container 2 fromthe near interbay
corveyhrfod FFFRYRe RS BepBinats aq S Beitmervgy Basenor 20 i to

havd mneiapax AVEIDIcoRBoll@ calb@BfaGRed § Noohlnat Q5K 52{113\?7% ce)at the

i f hout, | ane junpers. The | ane junpers co
COHV%QBS‘%Q égcgiﬁ ali’rdoPrO&@QJﬁbqﬁEipfmmé@z 6y theostodkler  Hhé fseycker will then

i .traffic ul d, be .
N 6 S S S, IR g e
opergfgaanthat haroot fre aootpheted giiveed the QFvAING &d R&BMer. The stocker’s

is A T i Qus enbodi nents of stockers
robol P oG-l i G bt e e ia i foeterarn resadn ermpon the

' er. hat . woul d .have
o e AR R AR BB G

serviging of interkdy cortainostabtheexpe®e b potentidl rimerf?bibﬁcﬁﬁh_e ts‘cocker (e.g.,
transfer arm |

' . . hi ¢l e. had it
the YRt Bost Iy Gl ki deiirisd o dBin L of tigeamtainer imead of
starting éo ok ¢ e comtaieey i thesockd). i Nt er bay conveyor 20 may

al so be required to i nterfa!%e with cog:enl%lio?al
t i . .
ORI ok ot 28 A sor el Ey S ik KGR A bpi pantgigprs are

moving gp thecingsbaytronyeitas 204y ingpmtaey oAn 2erbhy borbﬁ)llzég %Kﬁlg)referably
eyor to be

ahg! - | - iting on the cony _ _

redndlH MBRS (P AiohS ghB g P hetiPhschiings obdsdhopte the dwetting This

couldobe gdvemphishedrig- Insvaigdthe QERMP lcorFbyeR R ‘aft?ﬂﬁﬁt%soehbgen times when
stocker until the container is rénoved fromthe

contag&ﬁmlgp 18 gtopperhsq that gPHeinersayaysbe }q‘adec; bigto dbeirggrbay 26nveyor
20, anbi fiBed Rithed A6 K&ntaindi @ R4 'rﬁ%deﬂ?%c ha l’][b%{f:n de?rtpf@iigquﬁ Z{r(lgg;gl i%'terbay

novi ng a container wthin t'oct
convegior P0.r &dwptmizecthe bffwiglep of tereellig-baREEEAAYyGAW B me period

: had of reduci ng these throughput del ays on
Whﬂet2 g%n%}ﬁ rgf‘%% O%Cgeﬁv%% rt EO‘%F%b&tYoCWWéOTa 0iintpseforaplyappiShort as

i s wWha i1z0f '51&5 i i ve at
possffiggb f:@lrsld\a/gﬁi F?ﬁlal eg?ig%sker Hgﬁa pr%\%bde £ watr!) isﬁér(%ernntglfz fgypunt of

time fequirgd te dQndkeqntaimers onta ticeconwieyor 2heh ik preferablead @€ multiple

: ' i ive. Iy, the .
loadiﬂsgt as ié@}egmr ﬁe%ﬁ%{iﬁf%{] Zi?lt ﬁ\/‘aglﬂkeé,\%sr Ip\ésesibléz.d el‘:j‘lor gxample, multiple lane
jumpers or directors at each loading bay could be used in parallel from loading containers

onto the conveyor 20. Alternately, the containers may be queued on a buffer conveyor;
allowing a single mechanism to load the containers onto the interbay conveyor 20 as

quickly as possible.

The container loading period could end, by way of example only, either when a
time interval was complete (e.g., load as many containers as possible onto the conveyor 20
in one minute), when all containers are loaded onto the conveyor 20, or when a maximum
number of containers have been loaded onto the conveyor 20. After any of these periods,

the containers loaded onto the conveyor 20 could begin moving. All the containers may
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operation that cannot be conpleted prior to the

arrival of the container. The stocker' s robotic
wore@naes73en or ot her robotic nechanismw || t heP@f/US®0HE26642

ready to transport the container into the stocker when

the container arrives. This nethod places a priority

on the servicing of interbay7containers at the expense

of potential inefficiency of the stocker (e.g., the

stocker robotic nmechanismmy wait prior to the

arrival of the container instead of starting to nove a

0 iner within the stocker). Reducing delays and
mm%bél%)ﬁ%c T SREVENT t eu{nﬁt BriHEy BisRebyws oomplatel er until all of the
conteimsisaha\er Seedl €A "Borf 'tht NBref 1l e S AYNES

i nportant. An i nt erbay conp?gr%gréé\%gﬁdjo%qg%éeraféﬁ grample, the
Stocif%ﬁj%f‘éhwb@ﬁd Amvcenviysr 2041 iIbtie dueites aawe FbNepsedetermined

: j . i nter . This could be
tlmeg;géé%%b%@gﬂogagm@%g E%a&/ !ﬂgt\ée P%tequt) %g} B&ga%n‘g‘ép dﬁe oenveyor when the
timegletied Rapiecshriy@ene firvasl W&Bth‘épgéﬁi&ﬁhamés P0t bl?]struct container
loadSt o&ged. so that containers may be |oaded onto the

10§ GIHAP R oHesor. Jiy this seenarine thevgemtrindrdoading acried svould then
begidb@aifiOVi Ng to their destinations on the interbay

conveyor 20. To optim ze the efficiency of the

ceirhd Mo 2 the, ti per,i.od whil e ] )
 conre eIt RIEN uitksr iairiieaRag iy oF opgatien wit
Celhlpg'bﬁs_@d abhyeyass 20haidt flcvs-baeRisdodl & RESRUREs Hiths, BE E&ﬂ)@ and spirit
£ 1 rﬁ%l [es ob%.t rufctl ng the conveyor. To shorten the .
of the, BrERNT JRver; e Péélﬂﬁ Flegker ool epeaate dntehiiectoromtith other material
transpOi & P3teths. 2 @or Ltan e,pcﬁgt:&[iﬂ -IbQSﬁHPCé)ﬁ?%é)gy%@)Ig%lyﬁplgggcg%%] geplaced

devices or nechani sns, in para
by apyawethead hnistt trgpisport AMET)usyseens oprandbve@béaar Shade €OEI) system.
Simil-299% aY, ce?iul d be ua&/d in, pardal lel fromloadin _

cont ar ner’s "ot o YR By Al S ingigad b relarad dyya railhguiided vehicle
(RG¥E)ah aitoaiated RYAJAS cAAUOG PNari QU f er conveyor ;

allowing a single nechanismto |oad the containers

ok 8hd 1@ bi ) 1aS.aut ¢kly as .possi bl e.

The-cont ox nor a0 b At Rhtite 3RgRGRed fir roup
transparh axs| O eKplgnatesyt fuaposek enlyaartd thiet ihetigventibn WagoCiReEHRreby.

Havig s et A A pr R SRR ke e eiked donserdinating

FOUP otaategortation, tihehedavey Appadat 8 MO SISO "L BHIRST certain
of containers have been |1 oaded onto the conveyor .

advarfpges ror}éﬁ‘il Vethin pesien pave beps, achimyed.ort stiquitt slsb badggreonitedl that
; d LN ving., All the contai ners

variohd SRV, GRS ARSI BBy Reiboiments, Brerd pay be made

withinhes scopedrel spiritrof it proseat invehtidd) F o RRABPREMS uge?gfco@ﬁ@%rs has

| oaded fromthe interbay conveyor 20 onto,
been ]gﬁlg%kF(i In ¢ ppEniconductor fabrication faclht})ll, but it should be apparent that many

of the inventive concepts described above would be equally applicable to be used in

connection with other non-semiconductor manufacturing applications.
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stocker's ceiling-based i nput conveyor 204. If the
containers nove for a predetermned tine period, any
w@oradsTes s t hat have not yet been unl oaded freeT/Ukm®06/026642
conveyor when the tine period expires may nove forward
to anot her position that does not obstruct container
| oadi ng operations, and sted8-In this scenario, the
cont ai ner | oadi ng period would then begin again. The
above enbodi ments of a stocker are described and
illustrated in operation with ceiling-based conveyors
We éfajgnhd fl oor-based conveyors 30. It is within the
~scope and spirit of the present invention for the
stocker to operate in conjunction with other nmateri al

t r @nstocker withilnemfabr&ﬁfioﬁf@d’iﬁﬂyehavﬁﬁ‘gegccﬁaiiﬁﬂgﬂ&fspé%ﬁ[grbay material
ea

i nstead be repl ace y an over

tran%)%?tve))é%r s .20 rmP/
St ¥ SEh AU BOY INg cfpyntaipst bpivesen dpolobeys kesdch glout-based intrabay
tdriat &t b , t - bas caonv rs 30 .
Ty e s for it cgh Al WA SRR e B BT comprisng:
( . | ded vehjcle (A and so on. It
S E%Ib%lta%gr %g%%g%lteg? %%ﬂérﬂjag( at:[?fléj[ %ﬁ?o‘i?é‘ta%b ri bed stocker
an FOUP transport are for expl anator
pu?péggé@?%ﬁ?{/ Hhpls Oy f M‘?&w\?@?ﬁt%ﬁo recest amcmf@éa from the
t her ebycelwbmdtiﬂt@ﬂ’ag%ﬁéﬁa%aﬁﬁ %t s W%% ﬁ[l%nctontainer

of a stocker. _and nmethod for coordindting

t r anspof¥afaid Fontaipersyioragelanses apparent to those skill ed

in the art that certain advantages of the within

sy tlepi-hased corsssionfonimnving a tontsinenbetwadrs@ideontainer storage area
appr eci L various nodi ficatigns, adaptations,

and altﬂgﬁg pggg%%%%Hﬁﬁ@ﬁXgw%ﬁ@f@%ﬁﬁﬁﬁﬁy%@nhﬁﬂe Wit hin

t e.and spirit of the present invention. For
egﬁ%‘t’gﬁ ?%‘2“8?81 & BONingy® contaieT heisween| said cedingdbased input
a seni condeadrOfid @Mdis@tstRRed 264 hld i HakeSlouLd be
apparent that many of the %%vent%%%%g%%%gﬁ%éaggg%?WHed

2. abrheestydkiel gs RRit6AHAL LY ‘filpma&%ﬁlbéa?d Egr*t%flerﬁ?efggeiégliea rcpp@rises a

ﬁonnecti on with other nonh-sem conduc
pluraliiyqficenteinsnstorage shelien 1. A stocker within a
fabrication facility having a ceiling-based interbay

3. mekther stedker mamsgiEt inselsine ) fdkerei® khiddroBoO MRh&m also moves
contaﬁ%i*svbee?n tosol b@@ and a floor-based intrabay naterial
S P A RIrAIGET GoRiARes Storagsrbalveer within a t ool
bay, the stocker conprising: a container storage area

4 g yeéﬁ%?‘rew reeited iselaignd, Sateninviudinga veitlcahgansésadodule for

transf?l'ri‘gir%t ? ‘ré]gﬁ‘éﬁx}ép befifle %aﬁld@ﬁﬁl?gqbés%d rirell(o:lﬁl cvo%vgyo%oa%tdatlhg efjl’oor—based
intrabay material handling system.

5. The stocker as recited in claim 1, wherein said floor-based conveyor comprises an

mnput conveyor for moving a container from the floor-based intrabay material handling

system into said container storage area.

6. The stocker as recited in claim 1, wherein said floor-based conveyor comprises an

output conveyor for moving a container from said container storage area onto the floor-

based intrabay material handling system.

7. The stocker as recited in claim 4, wherein said ceiling-based input conveyor further

being adapted to move a container onto said vertical transfer module.
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ceiling-based interbay material handling system and

nmovi ng the container into said contai ner storage area,
wa@2dooes73based conveyor for noving a contai ner POBEUSINE6026642

said container storage area and the fl oor-based

intrabay material handling system and a robotic

mechani sm for novi ng a conti®-ner between said

cei l i ng-based i nput conveyor, said container storage

area and said fl oor-based conveyor. 2. The stocker as

recited in claim1, wherein said container storage

area .c ri.ges a.pl.urality. of container. storage .
8. Srd veel avifhin o ePpcin Gi1e SAvS 5 AOLPRPATSS, gk pfteril
hand§iag Gyt ofor anﬁﬁﬁ%‘ AN MR SIRtWBME Roof BAY R BAE BSRRLIYNEEN intrabay

sard plurality of container storage shelves. 4. The
mategialduindlingsystest far @epving & beritamdr, withintatieel bapic¢amfirisinga

vertical transfer nodule for transferring a container

bet vmdaingaitaagearka;ng- based i nput conveyor and the

fl oor-based intrabay material handling system 5. The

st ockiting-dasadeiniptie dorivieyed firnfedeivinger evmaiaad ffom the ceiling-based

fl oor-based conveyor cqnprises an jnput conveyor, for, i

movi ng RIERAL FRaTa) B &Y R ORI HERg e &bpfpiner into said

mat er i alonhaRdtdigbsSHst.em i nto said contai ner storage
area. 6. The stocker as recited in claiml, wherein

]?aé %ﬁ%%ng%éé%ﬁ% uf” SOvey Bt FGOMRIATRES it P o‘to%‘écﬂé%tainer

or vPFng a container “from sai d-contal ner stora
ar ea ongtorapberchj oor based i ntrabay material handli ng
system 7. The stocker as recited in claim4, wherein

S aa floeebdsed thpaaseteoipfot neiney Obnthinet fiemh theflogr-based intrabay
adapted to npve a container gnto said vertica

t r ansf ematpgafandbng systany, ik PRI LOHARCESIPTARS RicatINdn
facility having a ceiling-based inter ba¥r material
ha# @lomhéasg@ SutN PeFveioR/fon gneyindhn cantaser Femwwaih cengainer storage

bays anglefoflbIR ARG HhAARAYaIRE AL alpb A1

system T Tor noving a contal ner

conpri Si ng: .2 contai ner.storage.area; a ceiling-based, .

| rpae SR 0T BERIE AJOH AR UG TS et Dased input

cei | i ngcdirepst, i satde chbidivig MBdsed | @ltpltabetviensr, Sysd eBcabsed input

novi ng the contajner into said container storage area; |
conveyor, said floor-based output conveyor and within said container

storage area.

9. The stocker as recited in claim 8, wherein said container storage area comprises a

plurality of container storage shelves.

10. The stocker as recited in claim 9, wherein said robotic mechanism moves

containers between said plurality of container storage shelves.
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a ceiling-based out put conveyor for noving a container
out of said container storage area; a fl oor-based
WO pawosgsecaveyor for noving a contai ner from t hBCT/US2006/026642

fl oor-based intrabay material handling systeminto

said container storage area; and a floor-based out put
conveyor for noving a contdner from said container
storage area onto the floor-based intrabay nateri al

handl i ng system and a robotic nmechani smfor noving a
cont ai ner between said ceiling-based input conveyor,

sai,d ceili based out put conveyor, .said fl oor-based
1.7 o ppeiBag fes aprimiinecor e BALHoRS Ao & coAives) dending svstem
betwéér HidAdRRI AnE POHRINYIthS HAfeRdPhAHdIRAe systen] AR 8 sBfkE! cRprising
recited in claim8, wherein said contai ner storage
the sgpealiconprises a plurality of container storage
shel ves. 10. The stacker as recited in claim9,
wh@ ei nprsparihg tisoloadingexna patiomoy éke amtdral riendling system for

receibEt \/\E@E ]%ai dt pl urality of container storage
e IEEPE LORRNEEY hod for optim zi ng contai ner novenent

al ong terial handljng system between a | oading .

z o@’ potPRFIHE H&ﬁﬁwlﬁ SORBIERS; H) P%a&% q%“ﬁ@iiqum # pertion of the
mateﬁ&%@ﬁmg%fgﬁ{.i sing the steps of: (a) preparing the

|'oadi ng zone portion of the material handling system

foryrecgivi j: i X ' .

1 pro Yot S0 B R e (1 B g sppsier and

zo porti.on of the.nmaterial hapdling syste C)

rm@?ngoltohégg% otﬁ? zﬁoH\ga}%erq Ssd t|°n{111§ aﬁtﬁ&ﬂ ep S(ag% St(ep () from the
matefialheindhi Esyiseendtosthe eleeker. and (d) | oadi ng the containers

noved to the stocker in said step (c) fromthe
mat eri al handling systemto the stocker.



