CATALYSTS FOR RI NG CLOSI NG METATHESI S This invention

relates to a catal yst conposition conprising a
w@2a0al19815 and a support, which nay be used i n BCT/SG2007/000101

ring-closing netathesis (RCM reaction. BACKGROUND

Ri ng-closing netathesis (RCM is used for synthesizing

cyclic conpounds. RCM has played a key role in the

generation of cyclic notifs since G ubbs and

CO- WRIKRSIFA" Mmmmlmmm MBEEHODS
cat al ysts. Se for exanple Schwab, P.; France, M.
B.; Ziller, EI.? TI@NgeW Chem Int.
Ed. Engl . 1995 J 0 C}ubbs catal ysts and

fl:ﬁ %gq%ﬁgv% Pof’nﬁgfa{e ﬁ%ﬁietrzﬁl \éfa tlﬁldfﬁgingﬂa{i{t%nﬁﬂ&h byaRins@Ad methods.

esl’s vari ouS heterocyclic and

fowever . ﬁdﬂ%éﬁ@ﬁiﬁﬂi}#@?ﬁ@ S meu'tlyg‘;{s

i ndustry has not yet w del opted RCM in
Menufageriog ﬁmma%h%&gcqnéf‘r %ﬁ fopEhgly LppoFkt ?Fet g‘i%l : 9@[‘8’“ high
of the rutheni um containing conpounds and tg i T

throughpet mtieusssy Iringnfansuring Af@aepdust ARy PEIFREESSS MaY ke perdfd- For
made to i mmobilize these honbgeneous catal ytic

examplé anpli@nesctonmaerNenaingtyayssclofe e A0 procesg piegp ggﬁgllng more
have reported on the immobilization of the first- and

than 100Q6@HEn1A6818T RirtefinéseLthb sioceatraiity sarsintlndea hicbrlewsk afsprtrance in
Seiders, T . J.; Ward, D. W; Gubbs, R. H. Oug.

which tlh@tsﬁ e 7180d todl type%%?@\)sed %hﬁpﬁrtdiﬁ‘d@eﬂﬁn arahefhctuning ketomation is
IB [ization of reusable nodifications of these

t f dﬁ'tdiﬁh‘-i&yﬂ'réh okt syste mployed.
matenaﬁé%@dll%ﬁ% %R(fe?cef@ate n?i'tér’%?f %%ﬂht%%,t i sg Syl—slo \%syaé% e %

s .

s oo U 8 S Bt g
mant f;éggl,gg?zlié%’l)t Egjil ) Cgrlall”la iz??té i BB ?%Fig%ggégg}?? 3}19(9?5‘65 eﬁplurahty of tools
which gn%glse(g@-prgneﬁse%@% gfrrn%lsllaorhvehlg'g% E%ﬂ@a PSR dtt{gn’s%(g‘gg’ﬁiﬂ are

45, 2447 i nsol ubl e pol yners (see,, for ex | e .
prov1d8hf0|r etﬂpm)am traigfer oﬁ/wafeﬁgpﬁsgltangd 1§1 mcarr% bzérs{oggel}pﬁvlnb}gemporarﬂy
Og. Lett. 1999, 1 , 1083; N eczypor, ; Buchow c
stores W¥riierViembeided ot ﬁach bhayNA; tIMqrégfstem conproller pontrqls thel%q)vement of
J C . Tetrahedron Lett. 2001, 42, 7103; Akiyama, R ;
camerK@\@tﬁMﬁeﬁlﬁ'ﬂy, orBetwebinggyw. Chem Int. Ed. Engl. 2002, 41,
02; Gela, K; Tryznowski, M; Bieniek, M

?\}ﬁg r ?%Ws% tasfetial f?onQ@ﬁ a dbaverBidndl; mﬁm@cﬂﬁidgiadlhty'havmg an
S.; Fischer, D.; Maechling, S.; Krause, J . O.

Keig cRecutiBu g3t GEES) Pdlls the tools
autom%egMgﬁs?)oxa%ster@hgx?nﬁggg%%§rriacl)MFb)ﬁ687 e ?%1 nlol I@}{Ehl C@g]gl )SIM s the

sequer%aﬁy B‘Qt a%e%plliﬁgq%mw wélga ‘%aich@?%”b%e_l\@s c&h have

Farrer,

multlgl%watc g5, E\?‘lgl?h eafgeﬁomtgﬁﬁg ﬁbqgli%/cg% géug cholﬁg%??%ae ’ €Tach
watchi@(;gr wlfellé%pnﬂ&![o? 3 c@&% (r:lgr’;llber épﬁh Egolc(,) h@\ﬁ@\@%‘hﬁ%’v{mlb g% %nd check the

and Yao, Q; Zhan
status of the 10 tools(,gto see whet %er a tool requires an OHT for carrier delivery or pickup. When a

tool has a status which indicates that it requires the services of the automated transport system, it

can be either to process another lot (A) or to pick up a processed Jot (B). In the case where another
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Chem Int. Ed. Engl. 2003, 42, 3395); fluorous

materials (see, for exanple, Yao, Q; Zhang, Y . J .
WO07Tams Soc. 2004, 126, 74; and Matsugi, M PCIZ8GZ0ANP00101

D. P. J. Og. Chem 2005, 70, 1636) ; and silica

(see, for exanmple, (Melis, K.; Vos, D. D.; Jacobs,

P.; Verpoort, F. J . MI. Catal. A: Chem 2001, 169,

47). However, immbilized catal ysts obtai ned by these

lot is to %@E}Hﬁgée@ WS‘ MstRlcBAhSafdested rampohoystanin digstchsuchicle to
om1react|V|ty (e.g., due to diffusion-related

I 9 Bel[\RESBe rd@Sil 1@ A tHe tddd for
the stockeﬁ? ﬁestx)leveuaﬁlgfl Siep qu?] ¥hd Veh&bq n% open? % R R et

process@ggﬁ,btp Ilfit% a&lion ma}r o%&g(v%)e@hgﬁﬁ 1 %@Ero(:@s%‘@d 1sf1§tgttsed 11\11 a stocker

of anoﬂ]:g) h:ﬁfk a@or sgch m‘epahoWe(S?BQEeAdlspﬁches '&nveﬁﬁier ghhe ﬁa]in HAy to retrieve
Ed. En 2001, 40, 4251)
the lot 4t @ﬁptlﬁgﬁeﬂ delvaivdhisithe ?PP(%Pé‘éteqTa e %S%%ﬁ?ﬂo (5“°§|ﬂﬁ it is lP—Lthe
Buchneiser, M. R . Mcronol ecul es 2000, 33, 5777 % b
appropiidg bay, Me; prdx@ysrprogeeds BUiaHyePs dhe othgr ba W%&H@é’\f\?ce@%ﬂﬂ is'to be
Int. Ed. Engl. 2001, 40, 3839) have al so been
picked g@@l@é ¢omthollBalispathena Yaimdi;@todbemplol Cﬁee\@hgﬂ@@gmyp%@e processed lot
espite the apparent advantages of application to
from thle kddl af derPBITemdtdeiveraiido tbistocker at siefp&45. ebgaordng topgonventional
ilica gel-supported netathesis catal yst has al so been

automa'fe%ﬁ%%}ﬁﬁt syWetnd, 4t BRSK drR@todkdrds ABGkIyOD sevads tn Mitamedipgh
urno number and ease of purification. (See

é[g'lx% %H‘)T%& §yE2')le S_@Wgé:g eﬁl §1od 6N thePrBddls cdeplation GRAst lot to the

|s cat al yst does not recycle

arrival g‘f §p08%<¥ /le nfc}cé l%r&ocegs%i%t) o? Bordv ﬁ@orﬁa’tﬁ}n@%ﬁnﬁé‘ behiePthen 11

epor |eved In"three runs.
minute&adpﬁg [Slgmh %B:ﬁg i gaé%g%{}?@%%% I%Jrégltlcce{\lltg%? Qﬁ?}égtgc’?h %ygtrem by improving

exanpl e, US 6,544,923 and Xi aohua Huang, Chem Conmm
cyclete@07, DOrlQ 1039/ b615564) . Siliceous nesocel |l ul ar

foams (MCF) have bee re ared havi n&
t hr ee- di mensi on&UM &0 ructure W|th
ul tral arge cel I -1i ke pores (e g., 24 42 nm .t hat

Clie peetrdniention rdgesgentrally tr maEpginEns auomatiom me(t and systems.
for exanple, Schmdt -Wnkel, P.; Lukens, W. W,
In one 4§64 ofithe inYé@®n, PmethCh lfmlﬂmufdatunng autoﬁtaﬂgk;s dlsgloseqb The]method
Am Chem Soc. 1999, 121, 254; Schm dt -Wnkel, P.;
1ncludésqgs%ﬂ% a thsfeWequé'ﬁ by a\ffm%ol B tradvedr g@lrmmmg}natetla], of which the first
. J. Y., Stucky, G. D . Chem

nid@dtial ¥ detedmined. Th
oo h%%%f?#*& it BAbhah mpe o g i

procesgng nﬁgeﬁ%lag‘][hen tya.]asfe{'r%P %egzorﬁﬂggl foil-ﬁroc&gﬁ& 1f 8 %éc!éﬁéi to?)l is

ter

: Ir 2005,..21, 57 % dt
awaﬂalip.f to lnl§ nbt@gaﬁ%%%@le piﬂges§g%n5aféhgglg ﬁl’éern écra sﬁ?rr{eo Wno a
pr ocedur es have not generated sufficiently efficient

Storagﬁ@P@zf#Qi)genl zed catal ysts for industrial applications.

These i mMmmobilized cat al %/st s have
In another aspect, the invention relates to a method for manufacturing automation. The

method comprises issuing a transfer request by a first tool to transfer a processing material of

which the first tool has completed processing. A destination of the processing material is
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generally been difficult to prepare with high cost,
poor environnental conpatibility, and relatively poor
w@2mahytix activity. SUVMARY According to one BPCD8G2007/000101

aspect of the present invention, there is provided a

catal yst conposition conprising a ruthenium catal yst

i mmobi |ized on a siliceous mesocel lular foam support.

In one enbodi nent, the rutheniumcatalyst is a G ubbs
determm@d ﬁ%{l Y&htlﬁ/{ngaavﬁﬂé’&é’ﬁ@} @stiflions aiddey@niniAg pricrity o tegorocessing

anot her enbodi nent of the present invention, there is

materid? %}\f%éjf\gllﬁ) %@hysﬁhatﬁﬁgp‘?ﬁé ﬁﬂo@é&s&? Rdrial RGhén Eaisfelned to a second
on a siliceous mesocellul ar foam support.

tool forﬂ}fe)tfegsgtgg L}’ ﬁx e R0l Flf’ tH& ?Md Re1 isTRkibld. ZI?ﬂle@QccﬁﬁQool is

esocel oam support using a linking

.grou risi t ] for
anavai G BFOoP T O AP OB Ot S OBt e or
SI| roup i s attached to th l|IC ousS 1es
BN PO ] R O AP E BeRe T T fon. The
exanple a G-C6 alkyl group. . In a further exe
systementpesasarmlyrakity é)fbéYSkiﬁ‘Wg@ plarality pd fop) BT8R MHEHETR laﬁ‘/n%orage
the silyl group is substituted by one or two net
locations aagsated with thethay$. Adransport sgst Jam@sz@ﬁny@gjprﬁgqﬁglgg rrta%lal and an
l'inking group is -X-C(O N(H) CH 2CH2CH2- , wherein X is
autom4Bidd CoMiolRr for @bntidiking tha kiangergrdhspprogessiti nfag). Phe processing
[(CG-C6)al kyl] n- , whereinnis 0, 1 2 3 4 5
material 1Q{rarﬁferreh By TeyRitorhatiohtehirslee mbﬁfeguesm afirst toot toea second tool
l'inking group is attached to the 2-position of the -

if the sg%ﬁltéfcﬁtls a\Jaﬁalﬂ@ 61 3%he %Fﬁﬁ@éﬁﬁd&a@@hﬂﬁeﬂ@&&mﬁi iftthxesecond tool is not
esent 1 nvention, the siliceous nesocellul ar foam

upport conprises trimethylsilyl . In a further
mmﬂdiﬁbodlnent the siliceous nesocel lul ar foam support

%Etgea% %rfcf g%%%h@ﬁ?% ”}o%% g(?\% | éss&dsf#%ﬂérgg Sfjﬁ’lc ggeggnt invention herein
disclosgﬁév%if%ké‘%%%&%em@%% iy 08 RPN RS B e
d .
accompeBang drawings (EIEGENAGH b AE HBLrSOPLBEL P ey é% Vgious

I nvention enbodi nent, the catal yst conposjition is
embodiments Hesdribesrhenge aiemohmiitnaliy exclusivrpngd |cas PHigt inwpHeYssmbinations
reaction.In a further broad aspect, the present
and permv@idnson provi des a method for preparing a catal yst
conposition conprising i mobilizing a G ubbs catal yst
or a HoveydaBR{EFDESCRIPAIIYN OFTHEE DRAVANGS
nmesocel | ul ar foam support. In an exenpl ary enbodi nent,
L 8nE B! hkesfefel?é%Ié\b}LaEiét@E@&Btdﬂylr@& {orthé bancpdra Itystighout the

conp03|t|ons of the invention, a catalyst is

differdnf YRRk }Aﬁ%dthgpxﬁnﬁé%ldﬁ%'x} %Q&Eatrﬂ(f Mﬁlesérﬁﬂla@is lih GG YSnerally being

Mesocel I'n one exenplary

placedslipﬁaglh%?ratlﬁg 8 prlncq(o:l of e ﬂlQ/ghtﬁRie r\%a“?lolt{?gmboc'dlﬂéﬁtg ofithe present

invention are described with reference to the following drawings, in which:
Fig. 1 shows the material flow of a conventional manufacturing facility with an automated
transport system;

Fig. 2 shows a layout of an AMHS in accordance with one embodiment of the invention;
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for RCM catal ysts including in, for exanple, batch

reactor and packed bed reactor applications. In one
wepodarent , the pores have an average di anet ePCD§G2007/000101

about 24 to about 42 nm and nay have open "w ndows"

bet ween the pores of about 9 to about 22 nm Spherica

MCF m croparticles can be nodified easily in terns of

m crostructure, pore size and surface chemstry for

g%eﬁ'rﬂfédgﬁsl %Pe?glﬁ}nfo?atrﬂ} BidSessiBg toMl bilsphRaappBAgENt to a person

e art. The physical and chem ca

Rz st it o elon D ) oLl ol EASE turing plat

oratory a nuf act uri ng
) scal es.. The heterogenj,zed catal ysts of the present
1na“”ﬂh@%ﬁ?ﬁ%ﬁ@ﬂﬁ@xﬁgnﬂgggﬁ?gmeﬁ%b-cIosing net at hesi s
. . The catal yst conpositions ohtained ac [Ny
Fh. oS VrIAgE EISGAL Ry BB ERBY RO T B op e Wi bt
chem cal and pharmaceutical industries, such as, for
embodigeahpl the invantidie | ar ge- scal e production of drug
candi dates and food products, and the | arge-scale .
Fynbhbsivsa plockis flovarfdnapesiatipe gystame prhickdgtermpgs the transfer options
catal yst conpositions of the invention may be used on
of an AMMRE &eadtafdasteywitf osdnstodamens ofithd énvendidnd r eact i on
conditions, including for ring closure of diene .
GONt7ahBivE 8 pidcadstiioigofMta@idnalin sydien aedcabiydatce with one embodiment
i mobilized on the MCF is not particularly limted.

. éfggwhﬁeactions, a rut heni um containing catal yst,
Ofﬂmlgggw'aé a Grubbs type catalyst or a Hoveyda- G ubbs

}%@g sﬁﬁ‘é’glﬁ% %ﬁtOmﬂﬁyn eHSIRdecdipvey dam Ghs BRs o diglead ofthSinvention.

OW ng deneral structure: wherein: Pis
Surtabl e dEETOTLEPRENI N OR TR NVESTION, |
R et I GHH R ARBOT PP oD o PR
accordzli?c:imr\]giﬁta¢r;%r}bggi|q@eﬁpléiggtgg ?rglﬁgtgq%u S%ﬁéﬂ\%ﬂé ?r%h%o%igl?fgr example, a

exanpl es of other catalysts and |inking. groups are .
semiccieBaoi pemifatunng @arde The AMFES eaplsorhraised irpihg gjanutacturing of other
conpositions of the invention were observed to exhibit
produdl; ForeixhmpeniCDeusdki The facten lpbit ealy somRan oplugedity oflays 220. The
types of substrates.ln one exenplary enbodi nent of the
bays, iR08S BRbodif¥eN hiedbcatddrBiRppbsiEailies efomdingmyer atritehisle 240. Tools
Hoveyda-G?ust catal ysts using MCF as a solid support

20 RS withBOPHAP OX ahpbe Bstdrh Gatklas meARIHY etovided for the
2&)m¥ﬁ%§g§?%ﬁégﬁ ?ggg’of%fhe suﬁzort. The

min Sl RO hkysZ Ak RS, A e Br 8k, Bmblitddshioabiathd

enme 1 Reaction conditions Schene 1 :
5 M. 3-1] / ' - )
canso oSGl Rl A SRRRE S HELORAL b0 S which

i et hyl am di chl h , 0
v B AT RS - BN B P Bl

contains multiple vehicles and travel in one direction. Other configurations, bi-directional travel

within a loop, can also be useful. Transport vehicles in tracks 222 facilitate transfer of wafers
contained in a carrier to tools within a bay (intra-bay) while transport vehicles in track 242

facilitate transfer of carriers between bays (inter-bay). Various types of carriers, such as front
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100 OC ; hexanet hyl di sil azane (HVDS), 800C , 95-99%
(c) 1.05 equiv. second-generation G ubbs' catalyst,
wa2@31zgws v. CuC, DCM 500C , 90-94% | n SchebP®r/3G2007/000101
starting wwth commercially avail abl e
3- br ono- 4- hydr oxybenzal dehyde and 2
, 5-di hydr oxybenzal dehyde, the al cohol 2 a and pheno
2 b were readily prepared using known procedures.
openin% RinETedRd i a{FURA canist wbd wetter typaedi catrérs; iedwedieglstaidatd
-isocyanyl propyl tri et hoxysilane to generate the
mechaﬁi@ﬁlriﬁﬁﬁ%bC@SMFF?écﬁ,aﬁBhﬁﬁ usefhl, cenvrlle, thewaterd arz gebuped mto lots. A
the surface of the partially trinethylsilyl-capped

carrier! fgl}@gaﬁﬂﬂ@,%n My dPefdré b8 @Bt prbPEsiE. IANstddKeki@6Tefor tenporary

order to mnimze the interference from MCF s
i dual . . i . ] N
sl LU bR LT SR Kol it v
e S e bR ERER RS L SPAR B ien. Ao

nt, eroatomrtree
al kyl chai ns of tunabple | ength re introduced to

AMHS gspiodsisis ppre fBb%‘%?i“Bﬁ}ngtﬂS}e BRI oSOt q%? s
with the linker group in the catal ytic reactions
(Behkitsipatys an exegplien®ob3s50 dgnwstd 813 R¥¥nd ﬁ? fooh sanchafmprdype of tool.
2 : (a) (i) 1.05 equiv. $€, 0.01 equiyv. 12, .

The tobk fforasniplef eanshe ah HPF of taobfisedyn squipgndyciog progessiggickyaga
for 3c, ASiMe 2 (CH 2d for 3d, AdSime 2 (CH 60

chemié Ka@e defRitBAYC VD) todaart étatiet,yor TivBaplampe dOhORypS @denlyare also
triethylam ne, toluene, roomtenperature; HVDS, 80 0C

useful; TRO%Wol €4 indlu@Sa SRILHIVy oSlBsDpsHsPBSNSHaBygroGdmghsiltiple load ports, a
catalyst, 1.05 equiv. Cud, DCM 50C, 90-94% The

tool cag'fﬂﬁ&gg QRIS Bes HERShY FiRRCthek by WRFeabiB@Hirbigtiput. yT @lewith other
vi'la Gignard reaction using three types o f

di ri ' LEAL bilized onto the surface o

nmnb?“ﬁﬂ%ﬁﬁmggﬁggp@%gm?%gF§PS§%ELin the presence o f
tyie |l am ne . t o. derive [ ji ] ' i
abie” o ool ST 4 B R BB P B0 G mpppyoruring
_4a- 4e_ o .f Schepges 1 a 2. were isol ated. b,

plant in@eeqrdase Wifhore 5?’55 ‘ilgiema%gh? e ?‘rséﬁ%wl Eéb%‘)én\fc@e system
3a_-3e_ in refluxing dichloronet han $5§%%1in thed K "

comprites s arpafaptufing epgsEron §ypteaHiMER)(E 0 15p opitgrs and tracks execution
filtration and drying. Catalysts 4 a~ 4e_ were )

or opepatapaireiie manhfadivfifg plent. Hor guavepleile MESrackythgilorgéion gheprriers,
stored for nore than several nonths w thout |osing an

status @€ tdow, 1ot resEivetiommmbidtisad. Cabaltyrss of fungtionsasspsiaged with the

tested for RCMin dichl oronet hane (DCM , toluene or

manufaBlufiad ?ﬁh@éaﬁﬂam te THEYedbyythe/SiRSy The MBS interfaces with an event manager
di al | yl mal onate 5J and nonitoring its conversiont o

(EM) 47 afe/ RhdARAuRER B! prégr&am (Pl ues. Urd EMMinfeefc Sitlea real time

percent (% conversion (Conv) o f diene 5a_ to product

dispatjs,h% éﬁi@é 4g(%-t e i onegg‘?)ogﬁﬁﬂ{r, i@rf@ﬂh% REQWRoh And- rgye gnalysis of

herw sé note actions were perfor
mater%Ysevrvhi?:h H:El)vleo 3eSn %ro%eastsgc{ lyf 1 to%f:aﬁo)n R event of the tool issuing an unload

request. The RTD provides dispatching of carrier or lot sequences while the MSP provides
communication with equipment and MES. The MES relays information to the AMHS for

transporting cartiers. In accordance with one embodiment of the invention, the AMHS comprises
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0.05 Min solvent at roomtenperature. The

TMS/ Li gand/ Ru Loadings in nmol/g were determned b y
web@neetiad anal ysis. The percent conversi on waBCT/SG2007/000101

determined b y gas chromatography (GC) .a Perfornmed at

0.1 Min solvent. Performed over 2.5 nol % of catal yst.

Tabl e 11t was observed that the reaction rate was

dependent on the solvent used. It was observed that

an even%f‘ﬂ@ﬂ@.l WERE 261 BadiiiShed ik @B ésingea Iobafwatkes drarlotdiab been
catal yst systens tested. The | oadings of |igand and

unloaddgfhd ﬁx{i}ﬁ‘fgﬂfcglaq it@%??ﬁ%‘t&e&g@?@ﬂiféi@ fiRbiit froteﬁls Amess.

A e PR BB ks anonsci s
BN L L T T
s A, LS8 RSB R PR G s o

down the reaction. It was obseryved t hat tg?? reaction

load pokte 85tred.f ismeremiodiment, gk MELTRnahies. 4ot Gmpls; 3 cRfufT containing a lot
(Entries 4, 6 , 8, and 11) , without form ng any
of wafesd {@Miefdelivsned dinavtip fronf orsi o diryiipod (o853 2kp) EReanathes g1 figond port (e.g.,
nucl ear magnetic resonance (NMR) spectroscopy. Wen a
351b) ds Q¥Ficted B WY arfiw 8522 A Becbndroptidn, ssadepistedchy Hiped b sbayrs thy AMHS
rate was decreased significantly (Entry 5) . It was .
transpot RS eer R a HRE 1dof 8504 diRtcitA® @ecaidval ¥@bw the seme bay. Direct
I ncreased flexibility of the linker group conposed of
Y G LA Do B EPERERP hobhvoYds tBEaded t6 bt & stesker as an
tranﬁe{j%%?&l%t&ﬁ%%t %8ei ng bound by any theory, when a
. short or tigld.]inker i Earl A& HREG8G for transfer of a carrier
mtermercﬂqrg.r gﬁfefrbl}gg@g:tl %vésg’ﬁa s[ti')f!ek%{:at a 31./‘{6%?: Center and the NCF
surface be interfering W.I t i t R&mediary f
from 161t 65 6500 e our Do Pt hdef T i ERS g mediary for

reaction. To examne the role of .the,carb r
vt o S TR BB e huaLt 5 8 PSRRI 048 n

in good yield fromal cohol 2a_ and_ji-butyl ispcyanate
availalilen $thekessare alfﬁaﬁﬁ@rfoh’éﬁ%é’avFfénﬁ'fﬁﬁ-eg}‘f'é"&?%‘fei%6’“‘6 FARRSR can be
) .Schenme 3 . Reaction conditions for Schene % : %&(1)
facilitaledOBitlemtithe use obsiookkrsi Forexammple thepagrier ¢ay bs ranglasigaSromone
equiv. triethylam ne, DCM 45C, 95% (b) 1.05 equiyv.
transpSEeeHicle GLaRERE.I BN pfaviditsthe optiad ofstirectiirapsfes beivgen toglsy ports or
DCM 50 OC ; columm chromatography; recrystallization,
Yorinhd cafde sabseyed that the carbamate noiety did not
0

bays, (ﬁﬁ%f

tably affect the catalytic activity, and the
reacy | FA6ceQ! inknhiViRthe GOIRALIGDBdOddthenitRhetraisérloptions of
alslgi é g@l%ésa ec(g:ndlgnener ation Hoveydg- G ubbs' catal yst

the Al\ﬂiéls)}lg E(gctgﬁal%ﬁ% 3@1 %ﬁgerﬁﬁ?ciilﬂerﬁgﬁlﬂ% itkvontion. TAGstep 617, the MSP informs

mrobi 11 zed catal ysts 4a-4e
the MES that a tool has finished processing a lot. This event initiates the MES in conjunction

with, for example, the EM to perform “Where Next” and “What Next” analysis at steps 627 and
637 respectively. In one embodiment, “Where Next” indicates the next destination of the
processed lot from the tool. “What Next” indicates which lot is to be processed at the next

destination. Once the next destination equipment is identified, the MES determines whether the
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(Cat) in the ring-closing netathesis reaction of diene
5 ato product 5 b in DCMwas eval uated over a tine
w@ 2go7020115 2 hours (h) . The results are shown PeCT/3aoz000101

2 . Unless otherwi se noted, all reactions were

performed over 5 nol % catalyst at 0.05 Min DCM at

roomtenperature. The percent (% conversion was

determ ned by gas chromatography (GC) .a Perforned at i

i i 1P Beni-ar BBt atele, tief MES. instaltseh® AMHS to deliver

equlpmﬁ%'igsgl%%nt converqgﬁ)ons wer e observed (Table 2 ) for up

L0 Gnd 4o 1087, 3thb GMRchdRY, WiRGdalpneass avhilable, the MES
thecarrlﬁﬁoﬁ(}? %{987eggtgsﬁ%s€§q7ijent runs. A decr ggsg inactivity to

.76- 809 conversi ons . thdiksttdfionleqhip@i¥ht. Priority rules
determl{l%ﬁﬁ@ﬂ&fﬁ? PtWPH%ifd‘i%%‘é?ﬁ}g"%%S%% y asmy 1tohegr ? , this

loss in activity. coul e due.to deact L leQ%mpl
can be degigags lﬁ@c%ﬁrdﬁméz‘f‘@ﬂﬁ%‘% q?ﬁlsg%ﬁ%cerrr}% S pgézfllﬁéggifdhm ' g}ﬁi SRATIPTE,

shoul d be in the sol ution phas ring,catal yti g
priority bt fesmenndd bavkoniot BRO M Rt BT SR At sy, The AMEH

was inproved at an elevated tenperature (Entr % 'gn t step 657
deliversfabtarier tp the aguipwrpt atsesprid76bilRes BPTER P! EfedP fz‘,Ye Qfeser at step 5o

shorter reaction tinme mght have reduced catal yst
if there E@CoriosAy.i on, and the el evated tenperature might have

facilitated the ethylene renoval. Ability to recycle

YRS 7 8hSRs £7d068s8 EAWIOL hof thel aueimentias spbdny naccorirace Wi pres

are shown in Table 3 . Unless otherw se noted, all hof

i R0 S WRIEL. PRhd0] 188 e @Y, oo BANRs finished prosbssirigzethich o
emboch%%?g(%ffgt X_a or 4JD (Cat) at 0.05 Min toluene at room

materi%gf{gsZurﬁ?&? L}?o&?{e\aﬁeﬁ 5ﬂg?ep(¢0)}, @g)r é{a&pﬁ@ tHeSun{dad requEbtds issued when

conversion (Conv) was deternined by gas

chr omat ogr a T - ek eFerdthe a0 doadsd in a
Pmcesst“?fe"@l%&‘?’@%&&@ A 12?‘%%%% in agfe?\k}%t y was ;%t ed "
. after the first recycle.(Tabl.e 3. : f Jurati
carcier P g o 010t DA Red P61 g i tiehed B i TERETAH Al duraion
conversions were _achieved for.run #

. O at . . o

of the memeraing mocerh LS UF FGCBtR TPt IR piodGE Bepline of the FOUP
catal ysts , was exam ned for the RCM of aqther dienes .

can be bstaevelaly] for ayampthidar eades pPoiadioi FRIVGREY @RSt g}tﬂqrﬁ%@n}%@% o tracking
first run for a nearconplete conversion of the b 0

FOUPS € alisb iusefalu iienmtoas rayudst wasbkispied bgnor gxamnle fheyJ8P of the tool.

subsequent runs to nonitor any decrease in cat aléftéti‘,c
aGpdnetdlvingeamsoad g the MitR decksiblseq adranenestaiien b has been
performed over 5 nmol % of _4 a at 0.05 Min DCMfor 1.5

assign&ptld ks oo REUN ARIPEK b Wtawailble foenasport gb4tep 708. Ifa transportation
conversions were determ ned by gas chronmat ography (GO

iob haS B&G Rlsi LR ¥n S reqliRd. 0Bk cAfkr GHIBVPBE SieXMMHISaD semtanyavailable
JObhaﬁ%(ee\/\gr%és%’%td’e@r}%cﬁlleg by \1H NVR spect r oscopy (400 NHz)

vehiclﬁ-%%éﬁw%ﬁﬁ@%ﬁk NG00 Y DHENG o AL ME T Sraftd fokiktiéjob has been

resent invention rel ates generally

reque%%&a%aq&z&’i’ A lx%}l'ét\}gﬁle‘#oia%gd 3 s%épe'ﬂ% %gng%ﬂ&ﬂﬁlent, the “Where

Next” analysis is performed by the EM. In one embodiment, the EM requests a list of available
destinations for the carrier. The available destination can be a stocker or a tool. In one
embodiment, a tool destination takes priority over stocker destination. Factors used in determining

available tool destinations include, for example, available tools for performing the next process on
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Manuf acturing automati on has becone increasingly
i nportant as the need to renmai n high throughput
w0 pwrazEes. | n manufacturing of a product, nmaNPCT/SG2007/000101

processes may be needed. For exanpl e, seni conductor

manuf acturing may i nclude over 400 processing steps

i nvol ving nore than 100 different tools. Furthernore,

the process route can include a high | evel of
the matdrfaf g{a NF%hd 1Bo18MsGRelt R AAFbIRRE. Othet faotors, ppesasacape

used. i mportant aspect in manufacturing autonation
availabig’?}rt o&%é? réolc?"illflecﬁ@a[ﬂl%kll {ég alsd De iotpordted ﬁlltd‘%E 8hdlMdis. Nedrakinnple the

ranspott systens are enpl oyed. Conventiona

tools cag %3?}?%3 ﬂ%th{?: ?egfiﬁo %neasézsi 1?0%%9&816!"%%ddniiﬁ'ustxfaﬁ?n, AR Brocess for

uring plant typically
conprises a plurality of bays. .Each. ' 1itv h
e ot O £ el o e 45 S B BhUE Sty s

Transport vehicles, such as_oyerhe tran r
Tool B aTeopvkagb B3 Trol BasddridB Wﬁﬁ‘gfc@ag S%?’El?gﬁh&g@ls’ Tool B
contained in a carrier. A stocker which tenporahkbg. te that
is offlietop uravailalrle,ilewing Booky BI-Bdenailable. ehrnrepul, thedist mopldipdicate tha
system controller controls the novenent of carriers
Tools Bo-Bh b aaiidie destilegioneen bays. Fig. 1 shows the
material flow of a conventional manufacturing facility
m\éﬂe? g1 8h@Bldskérethes fidRse titt veheshee mstoskersi ol Owthe gext
manuf acturi ng execution system (MES) polls the tools
destinaﬁ&‘ta U[Qd}tﬂh@éalsé/ \rz]v}(‘jié& h‘henr_lreﬁt Dayinatibngs P obtlienghe EMVbatisiepV/2d, issues a
Wi

h a "watchdog". The MES can have nmultiple
S | BRI} §F the Gtodkdr € BPIBE Chieavigrolp nett
ﬁmmp#%%ﬁ%gﬁ%%FKﬁﬁ%ﬁ%@%?ﬁgac &%tchdog will nonitor a

. gertain 0 | ; Lt gmplel the EM
ssinah 3 SR s ERPlRerHEIC 0 N PR Elgapll b
a tool requires an for carrigr LMery- i.C
st st 0 o el S50 LS Rl
requires the servjces of the automat

d . O
procestiyet Bihe ol o a6t BBIRG, HBrPIHe LGN SERJL ALY CTgrpgvaebity of

to pick up a processed lot (B), In the case re
anotheatoot drethk dist afavaitablsetoplrdssiinatians (tghel ON/E%ﬂ- 2@‘?1?5%2 ond 728 are
automated transport systemto dispatch a vehicle to
repeatddnartis aokhis teen femd aeailable dr ol thertogls ipthe 1ist ofpvatlaplaice] e
delivers the retrieved lot to the tool for processing
destindbnShRR bddbquefies Inithé bt thaynwiooLon thidistds ayrdlablst the Ml%%lssues a
processed is located in a stocker of another bay. For
: Gl Sidubatké BR ANIS E0diFelylte thedictRatat ies 723.vehi cl e in
ummp@ﬁ%_%ﬁ%ﬁ'ﬁay to retrieve the ot at step 155 and
UGN kdm 1R 105 RRARRRA tbceaBRihIfe. & BRI B3, thBpperforms a
the lot is'1n the appropriate bay, the process
« ogeeds as . i.n NaRAWIR SR X BAIQEE SSBPrises
Whatﬁ\ietx%i @afygls %Stﬁ? gi%gﬂl?%?g\“ﬁ{é&g%ﬂf rol l er dispat cges a o
. vehicle to the taol. The, vehi.cl i : tains a list of lots
dﬁmngg@&@§§§§°pﬁgeﬁhgh¢fEQP 5%@6%Fws?%%LQBZK§§ﬁhdeOpfgﬁs'w °
it to the stocker at step 145., Accordjng,t.o
whichJonlBHhERDRAFeSah g AN sﬁa“cﬂli"“%%?éﬂh%g’f tigh cap daqnd g Rule
stocker is necessary to serve as an_internediary.. The.
settingsyfor exdmps.dotaynd and complption dptge TR IOt bRVIRG 6%%@41@8%&9@&@3 selected
completion of a first lot to the arrival of a second
at stepl T8S. fAtrstepr7ad shs ENgperfoirme bniverifigatinm puchyAligHaen BRcesy ¥siags for
is greater than 11 minutes. It is desirable to )
exampl)VIESS B erereufbadirimt, e jot vetifcbtion and vefidatipnaweseppepmprises
system by inproving cycle tinme. SUMVARY OF THE
| NVENTI ON The present inventfon relates generally to
manuf act uri ng automati on net hods and systens. In one
aspect of the invention, a nethod for manufacturing
automation is disclosed. The nethod includes issuing a
transfer request by a first tool to transfer a
processing material of which the first tool has
conpl eted processing. A destination of the processing

.

I
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system conprises a plurality of bays having a
plurality of tool group with tenporary storage
wo omati2amns associ ated with the bays. A transpoPCT/SGENEN0101
for transferring processing material and an automation
controller for controlling the transfer of the
processing material. The processing material is
transferred by the automati on controller when o
matchinf BIGSHEAmHoR b TrbL AGth loPinforsetandt thesdledtéd Iohom the “What
econd tool is available or to one of the tenporary
Ne“”asﬁq&9ge | ocations if the second tool is not avail abl e.
Yhese and ot her obj ects, along w th advantages and
atur.es of t : ' t] I8 telt&s T 38stedelect the lot
it Ve Rt Al PR Ploet BURT: UPENI G SRR
) foll ow ng descripti.an and the. jARQ ' ere a
with thepfct RGRRBPRSLLY o SH B8 A B o f Ao P aaoer
of the various enbodi nents descri her.ei ;
camcr a0y SR dSBOHE S ML e MY S ey e ot
conbi nations and pernutations,, BRIEF SCRlpTIEN-&%kﬁsme
containdHEIDRANY 9GS carrier e piPcssHIy s This; IRBCXATRAG ORES Waen 1
characters generally refer to the sane parts
runningt dirtheigioaiteciphe Stips7a8 end 743 woerfoxmed inikrlophangesigd B o
not necessarily to scale, enphasis instead generally )
verificaBBh Bt ilidaksh. Upen 1t fails thetverification apd valisappeprogessy thi lots will be
i nvention. Various enbodi nents of the present

' g%ﬂkk&p are described with reference to the
smﬁba?%ﬁlomﬁng draw ngs, in which: Fig. 1 shows the

'&%ﬁ{hie bt thak BYEOfic s SRINY ERfleaRAd vaRIatH ptht BINI igeckaicn tetsatus of
W Th an autonated transport system Fig. 2 shows a

Tool Blff %%\%?]ﬁ] egﬁ? %QH@%F%&M@C ROF ARG, MelHM @ASKS Wi theta loadfport or

1-on; shows an exenpl ary processing
desinatig pohpl B it ooty 1 R EHsg e fec A e hAFIIRE (o5, no
s 0 258 GBS s 0 AR on o To
Bt o e i, D RS SDSTREE e g oo

fl ow of an automati on system which determ nes the
not reatly, ahsERt reopts tosepdB8an AMHS in accordance with one
enbodi ment of the invention; Fig. 7 shows a process
fAtcswgoz‘s gathe BN ol tibomit thy diteeseivation todhel Mt thel YIS gRtermines
enbodi nent of the invention; and Fig. 8 shows an
wheth@ Yt OBBlek GRatRASARub R sdil e MdarTE thebttrbscoration as nsweerssfyt, the MES
the invention. DETAILED DESCRI PTI ON OF THE | NVENTI ON I .
i .  OfheARhARIVGBR R Bkl mbssage, it will return to
will reﬁiél?l%q %F%J}g{/%%ggrtnb ?%?/}I-MIS) W2}102 i n accordance with one

step 7:%:0 r& gll%:geﬁsgﬁ% fl)oft arléggﬁfa{i&)( 8%‘1Eé's°cﬁe ENNS iAWt B thadspeftficyegudsttio the MES,

sem conduct or nmanufacturing plant. The
. AVHS can al s sed | i UK 00 P9t H 801 B4 at step
“m“nﬁﬁﬁaH%F@ﬁ%@%ghﬁﬁ%ﬁﬁ¥§fmﬂ%%ﬁ%g%€¢§£q%%e #éctorfglayout
may conprise a _pluralit bays 220 LRoPR&ancelled
763, TE SRR om oL e A PG SRR SIop e e B ¥Geraflof Aane
bay or central isle 240. Tool s O.are r .0
at stepl BGp Ifihe Hepspartaign feﬁlqs?‘&?ﬁﬁﬁwséﬁ%foé‘ﬁfd’%%ﬁ&ggg SisP Xm-lghec*kg o
is provided for the main_bay and bays. The AMHS, in
sec if theeariehmdemvedhis, the mﬂe@mﬁgﬂr@,ﬁ%’@w&mﬁ%@ i St Pl fipusgpe wnloaded at
transport (OHT) system The overhead transport system
i ncludes tracks 222 and 242 in which transport
vehicles travel. Other types of transport systens are
al so useful. Typically, a I08p contains nultiple
vehicles and travel in one direction. O her
configurations, bi-directional travel wthin a | oop,
can al so be useful. Transport vehicles in tracks 222
facilitate transfer of wafers contained in a carrier
to tools wthin a bay (intra-bay) while transport
vehicles in track 242 facilitate transfer of carriers

. - . o o -



Fig. 3 illustrates an exenplary tool 350 disposed in a

bay. The tool can be any type of tool. The tool, for
we@x@npt@Els can be any type of tool used in sen PORNSGIOTN00101

processi ng, such as a chem cal vapor deposition (CVD)

tool, an etcher, or an inplanter. O her types of tools

are also useful. The tool can include a plurality of

| oad ports 35la-d. By providing nmultiple |load ports, a

Tool Al BPhe 688 BaP ARSItk strob R cb@Edt cadie, fige SESRetui¥eo step 713. The lot
t hereby i1 ncreasing throughput. Tools wi th other nunber

reserva@%{b&g:grglﬁﬁ%ﬁtaﬁ steh PES HH NG ddr 1848 cah&P chsigf ul . Fig. 4

automati on system 400 for controlling the

ti f facturi I i it
T Rl
st o eSS ITRL o FET S D SO B s
s 7S m e SRR P P B R gB0B, frangorion

tools, lot reservations and |lot status. Qher types of

job reqfieshct the AMIES swdslineetie Wt dnthe ockerabivte ¥ §7- | Ahenyisth it Rggreds to
al so be tracked by the MES. The MES interfaces with an

step 738vent nanager (EM 471 and nmachi ne supervisory program
(MSP) 490. The EMinterfaces with a real tine _ )
i & Bah6Wein LRI cHEY steti i@ abddrdanne witk operbmbiodimemnt of the invention.
perfornms destination and priority analysis of

In one BRb&diRhiSthatufihaRay Sy BorRiees MEE. bpheaMESGS a Bpdaw tShendard

event of the tool issuing an unload request. The RTD

PN | L3050 F3Y §,iRbcet caldils 15 QAU BDE B5thMIME Sare
Mater1§’lh1\g?fr}\9%§ﬁ%o?%\§hﬁg/fég@ g‘%)}ginﬁgn? cgti (‘I)ﬁ c\;cvi tcﬁ equi prent and MES.
The . MES 1el ays Jiaf tH SMEP LRI FTEO701 at 15:54:35.
showny gﬁﬁ%’\%‘(‘fﬁte‘tdi Hy rgia%lﬁ lgdlrﬂs}P ]%Er?@g%%‘g%%%%ce V\Aﬁ{OE{ one y
enbodi nent. of the. inv ' ANVHS j s indicat
card 550 Shpppaed Saamd 1AmerO ot PO R ER PR 1IORA0L, This indicates
a lot of wafers or a | ot has been unl gqaded, . the .
that the ROBPrhes pefezomeSadiatha fieekeiand Waéa%ﬁe’fvgg y ﬁl&“&%ﬂ‘??l@ Gdenced
the AMHS. Figs. 5a-c show various material flow
by the opils,mproyemeant inNeleyerniime ésachisredWill the eIy SHHe it one
of the invention. Referring to Fig..Sa,_afirst _
emboditaéey it Ais Hebnfoung thao at lesst shove0”% isdedis st timpsibgen achieved.
conjunction with Fig. 3, a tool 350 of the . o
MRk AGHEA g beleaibbdiedin dtastespecifié forak iwithowf depardidg fiont the spirit or
351a-d. In one enbodi ment, the AVHS enables, for

essent%fﬁﬁﬂc?erisﬁ’csﬁﬁ&%&f.e ITHe F6Ye 2bifk BEbEdimelits Gtherafdie mge todelpansidered in all
el1vered directly fromone or first port (e.g., 351a)

reépec%sﬁgm{iogfag% .ﬂ%%(ﬁ%ﬂgné)@l% tinveBtich deseibe@hertsn. dSips bethe iyvention is

arrow second option, as depicted by Fig.
. 5b 0 t he . ' . - 0MAR ahd SIS bR
s rpgr RIS ptadl o HBECRAL AP FRLER et ahd P thanges
bay..Direct transfer of .a carrier .t.0 . I
that cal WGP meHHRE SYarTeS e ety 5 U BIS ARty Glog embraced

internmediary. Referring to Fig. 5c, a stocker 560
thereiker ves as an intermediary for transfer of a carrier
froma first tool 350a to a second tool 350b. The
sWiekisclagmed &t so serve as an internediary for transfer
of a carrier froma first port to a second port of the
tool when the second port is not avail able. Stockers
are also used for inter-bay transfers. Alternatively,
inter-bay transfers can be facilitated w thout the use
of stockers. For exanple, the carrier can be
transferred fromone transpott vehicle to another. By
providing the option of direct transfer between tools,
ports or bays, cycle tine can be shortened. Fig. 6
shows a process in which the automati on system
deternmines the transfer options of the AVHS in
accordance wi th one enbodi nent of the invention. At
step 617, the MSP inforns the MES that a tool has

S o - . " o



if there is no priority. Fig. 7 shows a process flow

701 of the automation systemin accordance with one
weoetoderent of the invention. When a tool (e.gPCT/S6107/000101

A) has finished processing a batch of material, it

i ssues an unl oad request at step 703. For exanple, the

unl oad request is issued when processing of a | ot of

wafers by the tool is finished. To transfer the

waf ers, they are | oaded igrLaiMm8rrier such as a FOUP.

Typically, a lot of wafers is assigned to a specific

1. ?%EthB@ Fortr@eistidink attopfatibh Soimufgact uri ng process.

he FOUP can contal'n nore than one |ot. Tracking of
gmg%ngf@ﬂegﬁes g}hé fi¥ goﬁ)p% rtranSfer Eg M@rlﬁ%ﬁﬁl tRE first tool
radi 6 frequen t ags. er tec ues r tracki ng
hasm)ﬁgqgé are al so useful The unl oad request can be
P& B(ﬁ&5n¥%r exanple the MSP of the tool. Upon
rece|v1ng t he .unl uest, t. MES checks to see if
F%Wgﬁ%¥§@%WBH°?@BPH§ SSHESRAEAl gned to the carrier
aSSOCIated with the | ot available for transport at
dpeyerring the progessipgmafssint Reisserdder! P TRRSSHIS B fhgrreepnd tool if the
no action is required. The carrier waits for the AVHS
secondtepl deavailabie;zandi | abl e vehicle to tool A to pick up the
carrier at 709. On the other hand, if no
tuansfaping et procesfinp maksiabe erstaregpuesttiod if the Saped tooNsxintvailable.
analysis is perforned at step 713. In one enbodi nent,
the "Where Next" analysis is performed by the EM In
one enbodi ment, the EMrequests a list of available

2. A8 tlfRfdl R Mith Qrwitdin eakfhifing dEQRaBYREIBRsEs identifying available
destination can be a stocker or a tool. I n one

ool deSHRAGSE Lo, fAastiyination takes priority over

©0 es ocﬁkr degpﬁﬁat?%h Fﬁctors used in determning
avai |l abl e tool destinations include, for exanple,
avai |l abl e tools for perforning t he next process ont he

3. @ﬁ%{;{ﬂ%{dﬂf gla 1m Sctqg{pn%%ssF f;téng tga Eewm\é\g Ol%?ﬁ ap%ex%) J[OOI destination for the
avai l ability or any_tool_ dedication, can also be
processiteAtEHE df@’ﬂ spqong tqohds ARSI s. For exanple the tool s
can be filtered if the required recipe is not
avail able. As an illustration, the next process for
the lot of wafers in the carrier is an etch process.
4.  Abe nebwdsyfebihiledmptists splecitmesths stotage fametion asyn teas dsFtination if the
Bl, Tool B2, Tool B3, Tool B4 and Tool B5 which can be
second Wes s ndPataitablet hese tool s, Tool Bl is offline or
unavai |l abl e, leaving Tools B2-B5 avail able. As a
result, the Iist would indicate that Tools B2-B5 are
avai |l abl e destinations. At step 718, the EM determ nes

5. grm@me&ﬁb% dficBlimNngld ﬁd@teﬁﬁlaﬂg%stﬁan@n LRRhrisks the next

stination. For the case whére the next destination

t 723, I ssues a
‘&mﬁgi%$%5?5&ﬁk£§8%%s m£ ﬁﬁe AVHS for delivery to the
5B risgrhopy ot %Er%e%z‘@%fg?@%faﬁie e SERY Bl Rghdichs.
avallable For exanple, the EM checks the status of
the tool to ensure that it can accept the | ot
contained in the carrier for roceSS|n If the tool
6.  The mhoal\%daamSeconmﬁéeSpﬁe]@e@@s‘f ¢ éqcen%@og #& apexptop] destigation for the
determine availability of another tool on the list of
processinginpighiblaf theskcod sq0l imaviadatde.(e. g., Tool B3). Steps 718
and 728 are repeated until a tool has been found
available or all the tools ith the list of available
tool destinations have been queried. In the event that
no tool on the list is available, the MES issues a
transportation request to the AVHS for delivery to the
stocker at step 723. Once a tool fromthe list is
determ ned to be available (e.g., Tool B4), the EM
perforns a "Wat hbxt" anaIyS|s at step 733 In one




verification and validation. If all lots fail in the
verification and validation process, the lots will be
w@emy/1beaek to stocker. Once the | ot has been PCT/SG2007/000101
successfully verified and validated, the EM checks on
the status of Tool B4 as well as the carrier at step
748. For exanple, the EM checks whether the | oad port
or destination port of Tool B4 is ready. The EM al so
7.  chiecksthbd obdaini 6 cohmrisearelécting ile storege 10eatign as natxt destination if the
reserved by another tool). In one enbodi nent, the EM
second®ooPk @Bt #adaBlssues a | ot reservation for Tool B4 when
both the port and carrier are ready. On the other
hand, if either the |oad port or carrier is not ready,
the EMreturns to step 738. At step 758, the EMw | |

8. (Sjg?é(}ifl%ﬁhhg §f (%A%(%rt Lgﬁ'ﬁ{eﬁgﬂl}%{%g EetdrfinidEwhethBEmYfransport re uest for

reservatfon was successfu

sl B b 5 SRR BB RO B e

EM receives this error nessage, it will return to step
transferggquest- syccessful | ot reservation causes the EMto
i ssue a transportation request to the MES, causing it
to request the AVHS to pick up the carrier from Tool A
for delivery to Tool B4 at step 763. If the
9. t Thewspibod af ¢laim § obmpisgsiest was not for med
successfully, the ot reservation is cancelled at step
7d8erntifiing destinaéosif ao trahdport reqgsténs bevasss gedds sfeufitkiytool after
fornmed, the MES at step 771 checks to see if the

issuing &efthaftfef R§RIs¥@F 1S the correct carrier associated
wth the ot of wafers to be unl oaded atTool A In the

eVSithe toatant Rt F S hBbpdrBrefiRdst R De6Pis5RAEd BARS FiRRE tool.he
VES r%tur&géé?gtep 7f%. %@gklot reser%gtion IS
conpleted at step 788 if the carrier is the correct
carrier. After the lot reservation has been cancell ed

at., ste 73...1th Mreturns .to.step. 73 v L .

0. BpE pifhod SEpaghS WRshERG P IubE SR o Dy hes 2L avalabie
whet her the | ot that has. been cancelled at step 773 is

tool degtigatiogp fﬂﬁﬁ%ﬁrﬂ’@ﬁsmdﬂﬁ@%l A If the lot is fromtool
A, the EMissues a transportation job request to the
AVHS to deliver the ot to the stocker at step 783.
O herwise, it proceeds to step 738. Fig. 8 shows an

11. althomathiodnf elpin &Preomprisss selerding thoseednddne ag ape taelflestyration for
the invention. In one enbodi nent, the automation

the pregesdigmnatenplif feseenVED] isThailldkS i s a Si Vi ew St andard
Mat erial Manager fromIBM Referring to Fig. 8,
process cards 816 and 826 of the MES are shown. As
indicated in card 816, FOUP BE99999 was unl oaded from

12. FTROMRHoaLS dRine 4] 3mpiERs Gel&tifg SHEOMSragd18tatidd a8 @ @eRdR stination if the
| at er, FOUP BE99999 was reserved by FDDN70l. This

Fpalel : the FOUP has not gone back to the
samné?%%&?%ﬁéﬁ%@@%s reserved by another tool. As evidenced
by the cards, inprovenent in delivery tine is achieved
with the present invention. In one enbodinent, it has
been found_.that at |east up to . 60%in delivery time
13, p96° elid R HARY AN bes SeipFBRS SR A PR ed | 1
ot her specific forns wthout departing fromthe spirit
ordeglifyng qvallabie tophdestipations:@@dt her eof . The for egoi ng
enbodi ments, therefore, are to be considered in all
r defpapiningipriotist ofdhe precessing aatarighfor therveilable topkdestinations.
i nvention described herein. Scope of the invention is
thus indicated by the appende&d clai ns, rather than by
the foregoing description, and all changes that cone
wi thin the neani ng and range of equival ency of the
clainms are intended to be enbraced therein. Wat is
claimed is: CLAIMS 1. A nethod for manufacturing
aut omati on conprising: issuing a transfer request by a
first tool to transfer a processing material which the
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processing material if the second tool is avail able.
4. The method of claim 3 conprises selecting the
wG@t@ragdild ocation as a next destination if thePGESGIHT7/000101
tool is not available. 5. The nmethod of claim1l
wherei n determ ning destination conprises: identifying
avai |l abl e tool destinations; and determning priority
of the processing nmaterial for the avail able tool o
14.  d@shicaadicBokim 63 c3prisee séedingfthedeadm t5ols iy nexbipol destination for
selecting the second tool as a next tool destination
themm&%ﬁn heipiapcessing material if the second tool is
aval IFable. 7. The method of claim®6 conprises selecting
the storage | ocation as a next destination if the
second tool is not available. 8. The nethod of claim1l
further compri§es LN dstination if the
15, h o PR 2 SR SRR RO 08 bR RIEReYcetination
al ready been assigned to the first tool after issuing
secondtppl 13 ﬁ¥?§£brequest. 9. The method of claim8
conprises: determning destination if no transport
request has been assigned to the first tool after
I ssuing the transfer request; or waiting for transport
16.  i4 methed tforamapprcturinggytosmatinl §OBREHANEs si gned to the
first tool. 10. The nmethod of claim9 wherein i
desuirror tranefyr chgsest byt ifiost tand Agpiransées apeeatsigfpgrial which the first tool
avai | abl e tool destinations for the processing
has cofple®@dipdbcessldg; The nethod of claim 10 conprises
sel ecting the second tool as a next tool destination

f RberhinPIRERS DI tHEBIr6deksihg nbietifloysecond t ool is
aval | abl'e. 12. The nethod of claim 11 conprises

sel ectii D@ eline  ShRpRYS! ldeGRRIGR 288 a next destination
i f théhgg%%n%atool is not avail able. 13. The net hod of
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claim 13 conprjses selecting the second tool as the
secondyekis ewailablgedtd nation for the processing material. 15.

The method of claim 14 conprises sel ecting the storage .
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not available. 16. A nmethod for manufacturing

aut omati on conprising: issuing a transfer request by a

first tool to transfer a processing material which the
17.  f AmsdnufRelrinastoaniiph egseah poropéesss: ng;  det er mi ni ng

destination of the processing material by identifying

ay giulA 6f B99haiesh pRadlitpostoalngtodst er m ning priority

of "the processing material for the available too

destbRal kBRse 1dchRRR T84l WikempbaRessi ng material to

aﬁégggﬁ%bgogf for pﬁbceSSing by‘tﬁg second tool if the
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ce storage location if the
second tool i navai | able. .17 b LA rial. wherein th
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having a plurality of topl group: .tenporary. ster
automp e gL he R erueT L yhet Tpeielbngs S0 tg g second
for transferrin rocessing material; and. an,.
tool ifhe nvand Bl GHAIIGIA B0 B ABREFBPTFHORAS CRIRST or of
processing naterial, wherein the automation controller
transfers the processing nmaterial when requested by a
first tool to a second tool if the second tool is
avai l able or to one of the té%porary st or age
| ocati ons.




