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mai nt enance, thereby rendering “the present definitions
of uptime and downtine |ess effective for the cluster
tool 150. As previously distussed, the cluster too
150 may be divided into an aggregate of "virtua
tool s" by defining respective intended process paths
for the cluster tooI 150 mhereln an autonated state
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such as the tool 150, especially if a plurality of
tools having a nore or |ess conplex structure are used
w0 poovonsef act uri ng envi ronment. For the generPCT/USI06/047608

150, two intended process paths may be defined such

that the substrate arriving at the tool 150 may be
handl ed by one of the |load | ocks 151A, 151B and nay be
supplied to the entity 152A and subsequently to the
entity 152C and nmay finally be output by the unl oad

k&?&ué\g AIQ'COX%ISQI %f lhy cluﬁerﬁ@cﬁ @ﬂdfopﬁd@&ﬁﬁ@thp &M f@eyjicshle availability of
I ne one_o t he

the transpogf gyjien T@?"é °°‘fsl’f1§mflrf)68 ﬁffmly %Bazrff Par ‘af“' %?15% AB‘F] fl g alJI BI ock 15
1C. The correspondi ng |nt3ﬁd%52process pat hs may be

identified g3 a PZ dla Ish ory upti ne
for the cl u<te1FHJ E‘ﬁgo 1y5~’1‘\'g dgr%ﬁg({jralgé foI | ows:
Oper ati onal fupgpne (nygtlpauﬁ cliust erupool ) (S
uptinme for 4Ll 1ntended | uwber of
process pat js)Down( ppevat i i e, sUdefln d above)))
100. In order—to-determne—t i me, the
avai l abilit oibth( P@%bectﬂﬁe iint end&R prodess paths
may be det erfmiedTwcrm be accoggrhsne on the
basis of a tr&Pﬁ“t%b & suchfas [Tabl e | a bl e | aFor
reduci ng the ¢ Texigy o bde dl ust eewhool 150 for
assessing the Mimetricsl the dvailability jof the

transport system nay be considered separately in a
Ffﬁt?s?g\sqg b&nt £44 Pavicadd e wradptrydtend 150k Wi af I8asetdé akdowt] lock 151C is

upandafléﬁé?nef)ﬁt el?ﬁ%)rgalﬁl]?oc&%%go” system 151 i s up when at

Cis up and at | east one of
the load |l ocks 151A, 15 IBis up. Figure Ib
sehemtsckealatisany iluststes dieemisthoolclso sher vithady scbB@tedinemtwo process path

entities Y]HB By ld()jlyzl’ %%g:%{n\?\tlhg glu{'amyoofttﬂQspgﬁzgﬁﬁ %d@l@g B ﬁ{tﬂlést 1583, 151B, 151C are

erelnthe ralit t.| . .
combinadgiefQ[oB §OSY “EAFEROXY &l 1 B0 '?‘%gfsﬁ of {asg)e Conb Re% gty Plbure 1, w

availabilith oD tha ook M50 tnyy be ¢sablispai ¢n' thd Bakis OThlmlth telyie,t\’fﬁrc_chwaeg?rvés ao7ornbmatlon of
Tables ltallgd Kﬂ)oi"heljcﬁpe %Tdblel 14; Sthd @ﬁl@gs 4d dbWilihes of e re&ﬂ'éenve entities [PP1 and IPP2,
lapbtl tl¥?({ﬁ$ﬁot{}§5r|ec?m Fvﬁlllre b, mé’ be%et"r%‘xtlrﬁgl i shed on the

°°mP“SB§§16§1“6‘F”%° esents a combi nation
of Tables la and Ib. Therefore in Table Ic, the
uptimes and downti nes of tiybmnespectlve entities | PPl

and | PR2—eoeppri-stRe—the—e¢tuster—toot—T15 S

confi &urlé?d\l Fi28urle PBS Vb &R i R TalPe 1k
As i sfeviden |ﬁun||dQ}e c, tnree todl nfigupatijons
may re¢sulf ip a corresﬁonding uptine af the entity

| PPl andype oec@ﬁve 1 hpee [t ool genfi gyratupong, whi ch
may dijfffer fromthe f or mer configuratilons  reésult i
acorr ¢spopdi hg Gper|at itpnal| upt Poren of tlhd@osnt i t PowPER
Consequent |yl -—on-thHe—basig—oef—TFablet+eg—andby
neasuriﬁ@wvha réspect iUPe gt at esUBf the tiles¥i52
and t fre—tranmsport—i5t ttr Tespgct—to Te al
pr ogr s P8R, rggﬁectlan fer at i ohal thﬁﬁéé an i
downt ifffeg; T OF "B, gPect Tyged tine ggriod mayyphe | Down
cal culjat ed. Moreovey . oth r_availabililty neteics
accor di ngpt o} t hep El O mdwandard nmay be calmmﬂnat e&owm om
the cqrrespondinglyl establi-shed Table—e—Fof

i nst arjce Upf of aﬁpoperdﬁiors ti Rewnf 16F]%Uﬁr<,DPH%
eval udeor—ei—respeetiye—reasurenent—resutrts of t1Te
individual entity states may result in an upti

et iseyidgnpfopm Ffible Bothiee trekcopfigurasionsiay gistlt i
IPP1 affekdetivi RiR2e FEBY cdaBgullidnd) Gic .malyrdiffer tfloesbe Emaempioafigprations, result in a
uptinme of the too

nunber s,
cal cul at ed

t he operati onal

of ti f the entit
COFeSR: ing uptime o y

150 may be



according to the above-specified fornula, thereby
resulting in an operational uptinme of 71.4% O her
woredoriozssIni th respect to reliability, avail abi PCT/YSENE047608

mai ntai nability may be cal cul ated on the basis of the

above-speci fied procedures. For exanple, the nean tine

before failure (MIBF) for the cluster tool 150 may be

cal cul ated as the sum of the productive tinme for all
correspoRdiRCRE& @Al iptiine 8f thé Ay IPB2. Cdnscqetly.tondle thgP offfablede gndfyy measuring

the respgcl;lwe fthaJte 2 g { trl]% aeblxtlk‘é% 8§32 QHJ A Arahdpert OB D ik t redpect teh RRirf xhpoddi [ progression,

ans ystem 1 h
respectl\QWaq}'@xopﬂ éxﬁttxrpersl a@ilj %vﬁtt%é 8 Fpe? %ﬁf tim %Fn]oﬂ)lt_sﬁg ilie F]a'l:(&[atek ﬁ/[oreover, othcler
availabilftp lkteive aagprdipetoaltel I a1anc}g@hmy|b9pal@lpatqd@mctp%%olrrésipoxf%}y egtghjished Table
lc. For%%ngefoaﬁmonsﬁﬂﬁe‘ Jf)l 68LRcLA, mayvalnatz@ &G&p@tn@ﬂm@mwm results of the

h % Sl t h 1 1 1 F € cnu
md1v1du61femitb Gtatﬁ%ﬂFy resué nut'x a? ypuﬁg %ESE el?i‘ b€y hLl!LrQ grh*lenchpaﬁbt MEBFh tity IPP2

ave productl
may be hisUiogrsafeprpfhesereaf-PRine Ry e SR “P%‘?Fe?fé%%/‘ 15 may be caleutated

accordirdg @S the abdVg-shadifiad) foMinidl; thdreby 48ulkigrlinsin operationsl upBRCOfy#%. Other metrics

with rcsgec% to re]ha dg@;&g%ﬁ% t d%ﬂﬁa%rabnﬁ!y%@ bl Bitdndt@ason khakiOolthe above-specified

procedugg S}iﬂq@)ﬁimp{eh@i: 515%;1 t}néegﬁftc))oqvf%&rﬁ (ﬁ/ﬁ?%y\%ﬁ_%glc}u%{ersgol "‘ilg(ﬁmay be c'ﬁculated as the
sum of thé pradpovet tm&y@t Ahprddsss emgys Haat/is, @tlfl@l 1|5a flléldecl %t}l%ﬁlg}‘l of failures during
the procﬂlgﬁfu Lifk 3. all BntiBs YIBRfneGhe deoRl Gyblctn 15BaB@dhdabotedentified uptimes of IPP1

and IPP, %%sl%g ngeratxon%almaaglgbgﬁhemgr t9£51 lg(;]ﬁa)t thta@Jum@ri USt er

hou
Coriseigi ey et RAHBERF St B R S ST aD FHGTe Ta0 Vi)
be obt sjomeds.on the basis of a configuration including

rI:Gn%gre? llBV a)} ﬂg\gnfi@dprpd’u&%%urg%@%ne \Milluféhmﬁm)ie RQumed, thereby
ered ‘as entlglles and which may be in an up

or domﬁs“é'f"ét“éa“%@F g§11° cor r espondi ](rjl‘% state may be
i Eleint i iCethyonve MO dredvitive dpurs, lyimcasPER fias 1P bepre uptime 2% specified

i ndi vi %@Jz afdtivb tfdll@l%s wh @s@unﬁe@f tBdréy RGulkife inhe MTBHLH7( leise s
as establ i she bove.

'a o ours.
nglgéﬁ?sg%ﬂtste%l may have n8 rfaulev atFxlu a;{/?%sgﬁﬁ a p ﬁ/ﬁ‘BF f 140 hy

cBased @ythe qbe\"e—gﬂsee rﬁ@n}"é’s"ﬁf‘e“y%ﬁf thetpiale ‘\Rﬁé‘r‘i‘ﬂdﬁglﬂ?}f Agd ?Fhoehours
above- spagirkd 216 Hoeshni que to the production
environnent including a variety of conplex cluster

tool s, since the_ neasurenent ul t

aEW@“g‘ﬂéMéﬁFtTcé E?frfpqu‘gteﬁﬁ%?{ F@Sxﬂﬁysbe o%gamey thQ%zasEshoq' a configuration
includiBrespEioy ingnikd biouss pinf Widdrrory bf gpnsidpred srdesd §§’ﬁ'€5rﬂ“d Yhich may be in an up
or dowh %éﬂe&ﬁéré(é? 16| b2 4sBonding QlateShadt R Sdenfidd @XBTPAsB,of it stahye of the individual

2 T fl ed L &aan i al § o s | m §L§éﬂ§‘en echnique
entltlesd»fhexéreéeirlﬁ}n§t er t ﬂﬁ tgb(ies asgslga%l ihQ& Ve ﬁ%ﬁene@r \trehﬁ &P méx t techniq

I S oy S ne &co flb ur at xegtechnl ue to
for evalyhting theetaiet qf\ﬂecwtep@?lefoylep%\wﬁ FPHPTY “%‘F‘b%&*’ (O 0] Nl 5V a

the pro&fidbd’@vﬁ’dn@*éntﬁﬁildd&*ghe/aﬁdﬁi oftcbglex dusech togls, Jr@ms gxetnh:psg{gglﬁm results received

by the aﬁovgr?ﬂ?géﬁe@@gml: he mair ke@ult M’Q%&c@ zQEUrIcBlQ:ﬂJ]tthé/ cdnf&nEDBE the assessment of
val ue her eb V. | ndalbcat n wgn chm

respectivg |c}u§5r| tP?ltthes\/\ﬁP‘bﬂ‘aWﬁ&? in ﬁlgwe?/veefspe i lﬁenr egmreetglsggessmg the tool state of a
cluster Fiattl ixh 8% proraty, thehmoaBEnamp of dirrieivaks tpurelisperiaping, st oq! fryg adding high
reliabl@DRKE; SREGE Hhse drbiB6 hﬁénwel@ adlyhe hie | WA sgrGfiasiiyeinovkeee the MTBF value,

“‘ereb&‘%i ?ﬁéé{xgcr asecf Isa%lhﬁr lhxtcfl %§y, h§\u&lgr Slesul&gﬁstgni:hﬁﬂe%re, the corresponding

ul val ent processes, iities. such as
metricsradsied b %Moye—wa@ﬁﬂ t&féwq'sedn%e fegs 2SS M bord B TTATY 1Y
the emtdaelssanslp@éxmmmg RQevaleRUrodasesne ibstedtial NG ica) i ado exhibit substantially

the samy faflcul;]ﬁgce ?Lnﬂehﬁorg SV BSE $a08 |obt§i§edafo§ihg Blbifer@6bll bd a/sirdg® entity is different
CF %e erent

roma correspondin u obt | ailure
o s e ST PR o B b e B 3R of s
Similaflf, tieaM T TR Gean Sinerid mpdiry yaltetreloNEHE (s mneefr firge besveeR frilpse pnd downtime

difforsVHdhiBe EAHEHE AlVRAD by @i ntubiser BEADurtd. Meagpedrsvidenthd MITBE vgue and the MTTR
and downti ne



differs fromthe downtine divided by the nunber of
failures. It appears that the MIBF val ue and the
wWO/IRe24702 nay be unrealistic values for the PCT/US2006/047608
above-speci fied exanple, since 168 hours divided by
the sum of 76 hours and 24.8 hours representing the
nmean tinme between failure and the nean tine to repair
respectively, yields approximately 1.7 failure g
value mdy®p Gikraliitenlliss fpehe abewkspbafied imanpisl tiee d68 hoyis|dividsd by File pyngof 76 hours

and 24. 8elQ>R1rs r@ﬂr senn\%1 &leGhdin %ﬁleedeb(ve&hﬁﬂtﬁﬂﬁhd e ACikadh &baﬁxe adyectively, yields
ures and repairs per we

approxuq_amo/a amf: PHa TPRT f\ﬁ F]rtvlv ek for fhe S(:Flktert tQSﬁ?@ ¥ 1%aeu§r|e@'gwherem solely the
entity 1520 hakdugalydeq failres and sepavare eekghergy saysige 19% Fiownhme to the entire cluster
tool 150C IA@E @&Is&ﬁxén%& |tl§b&nea§1ﬂ&iﬁbnﬁ& clustkd taddichdricyeristizy, aidhails |rdh|alplytym§jlabxhty and
mamtauﬁ%bty a%'clzﬁrr] n% ess r% I %E)Qécﬁgq&eQ nfad rWe@J"iésé) RAihbld &0, Gieesby significantly

resul'ts,” thereby S|gn|f|cantly
affectingfrduetion aeptrplip @ SEUFBAEB FEHBt in a semi conduct or

facility. In view of the situation described above,
Iln'] Gle& o?ﬂe%ﬁéan@n 5@&@)&:& Ql;ov@-mhemﬁﬁcé&@ed ¢ A brfpaed @thnique for assessing

cluster t?aﬂ?s: g‘ls"é’:’fg %fl%(gumso}efe cirf él%%g b?e‘ms ,(Qnt%% gbllv %db% VHQJd%r Qltz eitfégg thereof at least

avol
significanflf @otdncddher eof at Ieast srgnlflcantly be reduced.

DI SCLOSURE OF | NVENTI ON The follow ng presents a
simplified summryppled @ mgWeRATIOR O der to
rovi de a basic understandl ng_ ot sone. as
Fop &rlorion proThicS sgrmlrﬁ%w“r"gwrﬁ’gfhe AT %V&‘Ieeratv"f’s‘w“e‘s‘a“d‘“g
of somdispécheofititvigvntion. THi§ sungnanofs qon@reﬂ@wtxyeooqe(y@m q)fftye R)é?mon It is not

mtendecp{g 1&:e|;xﬁfty Ik&atlrr Al &m%&t@f ﬂtehﬁvehtfbﬁ RPtol dlinctk tHeGodpe lof the alvention. Its sole
scope of the inventi

purposeldf g’sfé'?ffmt §%coélsﬁg&s éB {“ gr I rl]l? %cli %I rrp Sor!elgcéﬁot? ot?eronégrg Idgtaﬁeg description that is
discussqirled¢rude to the nore detail ed description that is
di scussed later. Cenerally, the present invention is
ngé%x‘lgraﬁ ecéhet l?res%nt&ggelégéenggﬁdé%&&lt toeJ’]vl.QMnﬁﬁe @Iaf E&bﬁ@ L fficient measurement and
ssesomettan ST Td EES ST OIS PG oL S TR TPy g b o o
pluralityBf Bitfakiiabiek iof Yt st bivee babe sntivies eompkising thetrgspesftive clustcr tool. For this

purposed l‘cfo]:'ngmgdn tstaég ﬁ}'i' 91% cﬁgtelatt)ollaﬁﬁ'ﬁénn@m b@ﬁcﬁn@& v@breinttheBSrresponding states of
¢onpri si ng ective cluster

the mdxﬁld\xab sgxges may (S?Wﬁsﬂlé —sgafeg,tthe Val ous c? tnbu Tns of \Elggh Jetl: ine the total state of the

uster tool as an h
cluster @0k, i1h yrdprey apeopelettly nedbmwrhewerﬁuaé PSP P 5P SpPropriate weighiing

or nomﬁhﬁtx&?‘fa@&s itnkbebd e@t@lbliéhdﬁ“ﬂlluctﬁiﬁsltdnha&ls derenyhineaipriabende of specific sub-states on
the totag%tlséerr 100 Sa%ﬁ{ hIn s?me ﬂl.lgtrg&l\% e&%ﬂx&ér%uﬁ th@x%hPifnay\ﬁe &Qbhshed for the plurality of

state of the cluster too

sub-statgs, de for the %Wrdaﬁ [States éqcp e P tlixfechtsﬁretor)lrfa?yvtfk&?ai in orc{e]:r to-establish a corre-
spondrrfg&hnk&fgaﬁ @&ich Rbostae oy alerske ather stap;pp @p‘,pquargce oﬁ\etptgﬁmtlﬂxg the cluster tool.

Consqugqg)lp o&ugqg Iﬂ?eattolrrgﬂla&cﬁ‘lcttfoaf §lugﬂ€_{/ &Qu@&ﬁt@@ litieStBad statadif @tz cluster tool when

consxdgejibassgge{nlgg(l l%/?' lfehrenm%lm{ an& mea ured 1uen Ste %t:cu?art)eegddf lefiable fashion, thereby

CI"UrY 00 s ate. In sone di
providing & relidblechafiy/for éqﬁg@@pqgmﬁ{egtoolépemﬁé rng:frﬁ:hyv ﬁ'ﬁﬂ" IBéome illustrative embodiments,

corresp%xsct.@gblnéa&t}adeni Qhludsh@ayp bel bBthinddy thatf ars idbmsdiaghe Somparable, witlp corresponding
measur n;gcnt {CST( s\%lordsm%;e [ﬁ'&c%g et§ol§ %n:b? g&drés%né);spécnsewﬁl Hﬁ;a&rto t&&hrement against

e 0.es a cor
avaﬂabrlamqnn@meﬂts\%f‘@ﬁheéﬁnaé‘dﬂ%tdé‘gﬁa%?s‘ﬁ?fér“ fia PRl Sl e“F ith respect to tool
capacityn a sequence of states within the cluster tool.

Consequently, due to the conbination of a plurality of

ig’gg‘ﬂs’%’g tg;)ng él S attrgeh ?m?oscl'in?étnte o t{re trre]seentan‘le%g 59%% SMU}%I‘ e?lSeS an interface
configired @ RBIve PRSI mrsegearﬁr@mraerlr% I“é" hay&ngi R O f‘ﬁfé‘r"é‘ﬂ?"s wherein the process
messagddt B ird1d¥Go dach @F thalRhRiek aBieSydidm ﬁﬂeetrebmnspmst@e bstimation unit connected to

tool -specific nmetrics, wherein, in sone illustrative

enbodi nment s, correspondlng measur enent val ues may be

obtai ned that are I medi ately conparable with

correspondi ng neasurenent rzsults for single process

tools, thereby addressing aspects with respect to
measur enent agai nst




avai lability comm tnments of suppliers and providing a
basis for data enabling a statenent with respect to
wo o@t7/ozepaci ty. According to one illustrative PCT/US2006/047608
enbodi nent of the present invention, a system
conprises an interface configured to receive process
nmessages froma cluster tool having two or nore
entities, wherein the process nessages are related to
the interf@@Cdd ea%nftghed @niuictriatslly Jdwemiy strestrict for 2t Heapt app ﬁi)'ie}laé’égy:aval‘ab““y and
malntama‘f‘mﬁ}r S Sl [Eptolnl% g adis STARRELS Chels@ieh Bnd AR tibrAC@paitg of each entity of
|gure to automatically determne a netric for at
the clustqréoglt one of reliability, availability and
mai ntai nability of the cluster tool on the basis of
h@&r&ﬁgo&%ﬁ&hm&m%emdm&nﬂ‘Mnnﬁpresaxalmveapaca nythef cogmuibes receiving

USRS &dlin a c i i Innr%ce at communicates
process Tnfslsal%g%/ flj— a cmste n%éi?j& q taQrgl uf: nﬁ.ﬁ'ﬁxg 'i)FU &1 Leov 260 that ¢

T rve e Iment o é vent s deB? 2 metric
with the plpstérdepl, c*é*r?brz?@&“raé’&’é?‘w ?f@“‘ﬁlcﬁc %@ g‘ﬁgé §°'f‘pnses gtermining
for a curEAnUﬁtaEsrtaté &fQhe dusedtoolronaherMsméfaxﬂlmlpmgcapm efegch ¢ty *‘FP gn the basis of
the proc me%; grface that conmunicates with the cluster tool,
P conprises a plurality of entities. The method
further conprises determning a netric for a current
tat@liing toagee apfhet Hpstrativesmbedipers|of §i§ Prasent fyeRtion.f mg\thod of measuring a
state of 4 Hﬁk@etr 'toQﬂ&angs%Q@Gdnhb@ PRbceQatdss ﬁfﬁlﬁbh}éa@l’bﬁa ploratityef braisiessof dfe cluster tool
and detwgtraggrfe'e%?enn é/ r%?egfgxs eacle‘gfct J 19& oiilQhenggls @fnﬂé 51'@&:33 messages, wherein the

present i.nv
current gngitvistates of theplwrakify p?fgltltées §Tpéis@t e oga ]uﬁzgiyeolf axfaggqle entlfy s%tes The method

further doRPINel SRSmInE @ isatioNgeigin@lonsdrs e ds gef f prsfafinedifiergrphy-pf the plurality of
avallablg eM{t)?Ltlatgy asOf mERLd t)f gs s@fe dthe Qlus @, ¥ieRln @Bflof the weighted metrics is
rmning a cur %blenlytt Y.State for each of the

aSSOC‘at%"n‘t"th‘i“égf‘Berth’Fféy A8 P PhE Br ocess messages, wherein

the current entity states of the plurality of entities

represent one .ofgRaE 3bmsekht"w_loufomnhlv\embs entity

states. The nethod further conprises determ ning a set

OI‘he mveg ?%@Lﬁdegﬁ)m@g I’e@&en@@@ the RfiovAnPdBGRlibN@kEN in conjunction with

hi'&rarch e ent|t
€ elémen

I
the accogya%yu}gélgg&mgé nb!'whlt:}hlg{e %g ngfmefaﬁ eCnIn%tl X s, Xndaé]@;u@t?

erein
each of the weighted netrics is associated with one of

E%%n@'l&‘@&la&dt%al@fm@\ﬂbsl 2Bherabdlithaying & pluesity @Rhdkonal entities or process
W NGS The i nvention nay be
module 3 SPEPYLYBY Sr ef erence to the fol | ow ng description
taken in conjunction with the acconpanyi ng draw ngs,
| Rigb h@&h&rﬁajﬁ&llp gfuefafR @e configBradadndf thd g lwsterf tyol [shdwm in Figure 1a according to
a conven{ nglq ueaﬁg'eﬂﬂemﬁgqjgspeé: lOiteRaeh @ro@&bfeﬂﬁta& ©3ll ehifties;
"T"0s ?eé a Cluster having a plurality of
funct| onal entities or pr ocess nodul es and transport
NBidutk @8 schBngiarlly ilistrgesrestestar el fngludlipg o sturalityeef eptffigs organized in various
'processcs%i W{h@-%ﬂﬂaxﬂ; reﬁr@.s@ntﬁllg gl prbQed step hﬂﬂtﬁorﬁﬂlcé:wghjﬂlestﬂaave embodiments
accord i ng to a conventional technique, thereby
of the pERSP IV F“Fespect i ve i ntended process paths as tool
entities; Figure 2a schematically illustrates a
Cblgﬁk% st:l&ﬁiatldamﬁ llluﬁh'aﬂ:g aachpiet r@l mt;lydx@ a @hrality] efgcapacity weighted entities
accordiFh 8 AL AELLIL B AP REAGESS cbLeBs, Wi Lh the mai nframe
gt ast process step in accordance with
il I ustrative enbodl ments of the present invention;
FFguecc 2ihenaivalvaiepica h systen foumasengslugterpelahapotqrigis in accordance with
itusiealy ARG e WicBol fi¥enttb CapACT Ly Vi ghted enti ti es

according to one illustrative enbodi ment of the
present invention;




Figure 2c schematically depicts a system for neasuring
cluster tool characteristics in accordance wth
WO kooasts7at i ve enbodi nents of the present i nvenP@DNS2006/047608
Figure 2d schematically illustrates a cluster too
communi cating with the systemas shown in Figure 2c so
as to estinmate the tenporal behavior of the cluster
tool in accordance with illustrative enbodi nrents of
tif\Re Pd @E@itkicdllp ViBstaes A clufiprjenl eorRpuriidalingsyithehesystpm agtpown in Figure 2c
so as to el‘éﬁlgﬁg t}gquﬁﬂo% b@vibd drst di@lel ¥R1 mepdoafidat vith iDistradve@mbodiments of the
uster tool including a plurality of capacity
Pﬁsa““WEP@ﬁted entities with respective failure weighting
factors and with an assuned failure distribution
m&rgbg ﬂusgiitééaﬂ aB |u8&r peitiboen amstetick regrebentaiidn o5 plastéryteol including a

plurality ggb FARAR Iv&e aﬁ eg entllt w?ﬁ ?&S&Lvel ﬁV@QWe@ﬁmg%rE hxﬂﬂ&rﬁx £ assumed failure

rates_t er to
distributipmwitljipa mndﬁxqph@deg}oﬂé'gﬁﬁﬂla§%§ve§ﬁ§?1]xp@nés ogl;l‘g present gven?on and
represented as capacity weighted entities in
Ig&rg rZF Qcﬂgh?an\é\ﬂl %' hlu'stlrétéé ?fﬁercﬂlsﬂey t%oleﬂdp%dﬂe e Nk S/hidh the RGresponding entities are

repfesentffé)f%sfgﬁc]wabge\{;}’ge&,e?t}tlg%{fl acbcﬁlgiance F]{ue ra ﬁ\ée? °|r'}'\‘/°é§‘ grﬂé&%%tdrég&ﬁ invention.
speci fic enbodi nents thereof have been shown by way of
Wme @nvlexﬂloh h;%usfdép’tmfe ROGriaRGnodifieatioey @i nltaieses folveslspegific embodiments
thereof ha%e %elg? 51{0 8? %)!-a)rgx?lgnrgﬁxl; %Ia%‘gs Mﬂgém d&st}%ed tuh&tall It should be

speciflc e ot
understopdy hewgyersl thgtdhq qeﬁ;thxop fherein ﬁ{}g)ﬁ(ilf cbﬂnhlo mﬁl]t%ls B%t 1{1tende to lumt the invention to

the parti€uldr T8rmd idBe1bses, et onbibi¢ copmary ke wEntands 1p, covdyell m?fi@mtioem equgvalents, and
altematn;e? a1 %%Jlthﬂltlle s?nﬂgalntl 5&94 SFARSnveBihdiay #AREE LS theBpbnded claims.
atives falling within the spirit and scope of
the invention as deflned by the aooended cl ai ns.
MODEf S) FORMUARE ! RV N NITIQ
Qﬁ@@givggxﬂﬁo%m%ﬁlts Ehtﬂe inVéﬁﬁdSH dr@8esaived Bkﬁﬁ\c rIn e dntéyestt offglarityy not all features

the interest of s if¥hdion§ e B8 &:Hi‘kjd at in the
of an acinﬁb%efng?on are descrx% d 'iry thi bg%: fiis Jt 1 SR giscoq;s B8 aphr that

are ESCH this speci ficat.i.on St be made to
developmisk ot o#y Bk sl BEbAARE CHEFBE PRATH1ob R e JRTURR R
achieve @1% défé}bp&bf(‘sbecﬂ'fétgliﬂi siefrhodinpbntce witkspetemirelated and business-related constraints,

which w11 a:rg gg ﬁet 1|m [LiS oh td &oﬂ&c 'I\/?dr&ﬁ& Wﬁt belkBprBddl@l th® such a development

evel opers eci f for th ¢
ctor: migb ARG WHLHCGUTERe S APl "SI P ALaL P Pafrine for hoo o
ordinaryGsRitiSi tha it baying Wisiberefivdfthis disglojuré-r om one i npl enent ati on

to another. Mreover, it wll be appreciated that such

3 }%Eyegeldxggxrrglggn \91];1 no Le Egs g>ted Q/gh %@equll:ee% tl%quached figures Various structures,

nevert he’ ess LOlilt nq and so as to not
systems@w@vtcea@wghwrwafme@@msfn 1 S RAE SRR PR B P

obscure hﬁé’br@@ntt fent@neifh detail$ thahirs watll &odvosigrteose Fikedpip dheoprt Nevertheless, the
attacheol. ({;%/v% gé]sla%r}?m&eé to qgs\éﬁ&ean&.jgéﬁfd 1b\%qfatWe thmpRE 61 tRIGEehitGnveiidn. The words

ur es arl ous struct en _
and Dy PReB SR BT BT SORBP R PR LT avag’ﬁ’g‘%t oy e under
standingD off @ste&rd;fanépp;bsgnw those %.ﬁlle? maﬁ@ r%qyaragrtt d\lqﬁgfacud téxutrlcgl of a term or
phrase, E tp & cﬁ:[‘ ﬁﬁ&ntmat I:JHV&%& Bdin Wk bllindgtaad dustoinhi@tmearig ashderskond tnthose skilled

in the ala,tli gz:eﬂdc'e to bc 1 hcg by Qonsxgentﬁ %e o({}ﬁ Vt@“ J%%Lr%&slmretnh &0 the extcnt that a term or

ureant are |nc desc n X
phrase ip firjtqpd¢d tg havge s@gal{]ﬁma@gg GE> ﬂ‘éa‘w}gé)gﬁhihm} thzv éx 600d% %ul? ed artisans, such
a specidMEESitich Wlili[Hareagmesly usefdri ey beé spesificatipd irhe dQﬁﬁ‘ﬁ@P@ treRBRPT dlfg directly and
Al ofgtgt.stent with the
unequwocagléllpgggi%\ﬁgl Jﬁg"‘% lﬁ%ég?\?\‘gk ds and phrases by those
skilled in the relevant art. No special definition of
aGérerally,ohe gybsersoention provides ageflianget jteghniqug fer mepiterngPa] Bsuring cluster
tool cha[r!ic?é}@st‘ié? EwiRfcl, Abde BRGaf WSO BmYnt BiR At faslusndepistaydy quantitatively
by those skilled in the art, is intended to be inplied
by consi stent usage of the tern1or phrase herein. To
the extent that a termor phrase is intended to have a
special neaning, i.e., a nmeaning other than that
understood by skilled artisans, such




a special definition will be expressly set forth in
the specification in a definitional manner that
wal2eogotd7y2 and unequi vocal |y provi des the speci BET/US2006/047608

definition for the termor phrase. Generally, the
present invention provides an enhanced techni que for
moni toring and nmeasuring cluster tool characteristics,
wherein, in sonme illustrative enbodi nents, the state

estimatedf t@m€ biisib &atet, @ich FrRy bdiderticrd et ¢¢ra@pmg>tewtsmateeaf single process tools,

thereby enaeolm m:gémré&x@&%? cluéMP kd‘éﬂ amenén.etoblg erhtdoﬁlaiex f@nufacturing environment.
SR g or normalize
Consequgrﬁlé,r 'éb;?‘a@rﬂ.{kﬁ § ﬂbsteé toei E € fepros: nte§ K g cfomgxlng%gsﬁ v;e& (? lized

uster too
sub- statearwheﬁinrtgd wintbeoif subi-stpteg T@EY h?)q;e@gteM(poa@piﬁ»ylesystem requxrements Thus, in

some IRERMIVE BREFR M ents GROSB GBNhA)be stibiedsds atheianifsingle@ractss ghobgtates, for instance
correspo% x(t)glnt8 %18 Stas rog §]§I{H %Qﬂear% mﬁ‘lh&l@s@%c”@cﬁn% pp(tvxdé@‘h' B&t&x@al for reducing

ates, ereln the nu of c entl
or increasinths s of ey >bles Serdne £ P R HELBIHENG: i ARG gy Conseauently.
contrary t €€l dnBSRNApproachBLis which, feronsantd, buls twatubvetes rboe ‘ﬁ’éﬁ?‘gn are available

for estlmap rg a togl %&t@f»f%?re!}@éﬁv@&us%@ 'to%p talk ASertrAda uding |hfgﬂ]|yeomplex truth tables,

the presgt @vgxtuaﬁ Qwule%t'hea g%?ﬂual %ﬁe])rgserﬁtzhn C 9 rteré gczd? ?tﬁte Iotg gl(x:et I%ISIL Q@any desired

number [0F GU-gl@iss, twherejpotle frtdprghdefioptatese ) eltengdlcstduﬁ‘ rfef#asth Q"‘P'H?eed to give a
represenﬂ'rl@ﬁgtm@fof %Qe§$r§aﬁ&§ oﬂtﬁ@&ﬂi@d £1@kted Mool NEorGetuer@ly] the state of the cluster tool
may rep{eang 4 S? ?tgth% ngwxduar gué)(-: e r\%t%r CEQQ ﬁlﬁgéﬁgcm;f! tf{nesxit&%Mar SibMtates, i.e., the
independsnt statesy®f tha jindigidugl égtmeq, gy be appr%tegowghtegr% ngvléaﬁeg ls»P/ a tool-specific
welghtxrfgoi‘ch&&‘; Iwhechi iA bnd phr€ituddr eﬁibailﬁermfls accomplipbot by e cepagist @pighted scheme.

Conseq ent? luyt’gj o? eJ!‘?aXseJnh hrﬁ]‘n@cﬁél Jnﬁﬁ’é&'nﬁdyrlg tRhigd lsc)ﬁal@oﬁﬁﬂg&?(e E10 standards and
P ROt abl e present .invent

approprﬁﬁtn@mureé}emfr&srulq ‘éﬁ’rb§§8tﬁ‘t‘?dr1‘§‘ﬂt rﬁsgecé Itou%o srpoxfcfmgl s§p§7‘ilgespecnﬁcauons wherein
the tooltcbkﬁchaﬁh)sbeolﬁandbrymdt%m W rvaproior (sefstrageptivesiDat a8, (hoysby gl utilization
RAsAlaalARRs of the individual entities are
pﬂ“m@ ﬁﬁmﬁégpgoqgﬁJg a representative picture of the
performance of the entire cluster tool. Cbnsequentlg
t I orSihshinge, tfe dbtamnimtiorsdfalusterod! champteriatise 6% ba basis affhg {FQ grandard would

be bezseci’%~I e&x?%ailz{/ﬁqu &tdftéafhaufﬁldblé SittBd fster whBeing), E]pztrhﬁl dhafibed @ilare wilf be identified

S L3t es I er, since various other
by a degrleﬁf gg tth P}t@pm ﬁ dl wsh % enﬁatke q"t dlfftmm? to| Bl Hx%oﬁg gtﬁ)gﬂ th

Vi ties,
. parametggy pfiegy the aplat yf %\ih@hghgg g, sp@raﬁﬁqqu é;a:c%ﬁ}s gascadmg of processes and the like.
By wayl &'@xarﬁ;ﬂ&(&l Juiser Wwoi @h‘fphsﬂl@g $¢ [eeammp]e, v ¢lmnibprs @ parallel will have an excellent

avatlabt rotf ILI? gl au'tfra%[mgngé i'gsrhkle 16 wikGQ 'I%'é thgasb%e @hintHaeis |0f3c¥anonal while the

througha\ﬁdatF ﬁ@iﬁ’ﬁtM| Ch@i"heT %18 LE uﬁfg;} %rg)enif{; Lfcf%sea(rr]csceog%a zTr;tdletii-'alct%fQ& to availability of
i closkdn oEKD petramdiae toy anbempmupt vz enwrsted arbmemblemssis foreover, a th
throughgaX'atp %a@p,t tﬁé REfedbf ;hoo@éﬁecdlﬁsstrat%ﬁpee Pro8 G {aHadks il =6 the pkddegtive hours are
reducedh ﬁ% IF%I tlalgurcf gl twn earrrEa nr;]agglpuge Ls 911% ﬁ%&%aﬂ@&’ b)b@e chamber failure, the

capacity NSt rat es/ wee G tion is based on
throughp@8até hetm gispgs ésie) thltrwaiuzsatﬁtaaha"ep‘é?f 2R y'hep thafpq a‘gaﬁ“ﬁ frzation 1

the tooll @bRitf, ShRbY rs@hlﬁ&a/nmpﬁﬁm}mngltﬁq capity imasstamen singerthe throughput rate is now a
paramegar m%?e cFe%{ ﬁ&y Efgi ab(ﬁlt)lrl %d%ll&aggll mﬁiﬂata&hﬁ{eh@t hif &heided Hilability of tool-

specificygharaptemstics Qowpa:fzd {of%gcnﬁﬁlas:;ﬁcxrﬁgﬁgar%cfenfth c$ maFf S)g tagelxrlerc? aclcordmg to the present
inventi@doyhpared (oaticabhvehtioodl appperh, fhaichy signifigapt]y ipyproyviagnthe }nf:a}s%ramﬁ'&g efficiency of
cluster @oﬂ%ﬂbﬁﬁé evaqtbuttbemtnmmtmbﬁ rate, which may make it

ficult to blame the supplier, since various other
paraneters affect the value of the thro

C¥oh rremeciopR el i Sgher QST REBIPBRCdls BERhfpvenion wil be
describbd @ ﬂldrek&tallB)FlgVi&)Qa @d‘herﬁﬁﬁ&ﬂ@ le@reséntsCd dissteetoolt 256 having a plurality of entities 252,
251, whten %T{l) [hﬁ%rlltﬂigs ZSfZ%ay Rl &ocegs%duﬁbﬁmr‘aﬁné &h fABdtaded, @lch as etch chambers,

ave an excellent availability of the mainfrane

since it is able to work as |long as at | east one

chanber is operational, while the throughput rate is

af fected by chanber failurdas. As chanber failures are

counted as detractors to availability of the cluster

tool, the performance may now be neasured by a

contracted and traceable netrlc Nbreover ~as the

. 1. i R




reduced by a chanber failure in the same magni tude as
the capacity | oss caused by the chanber failure, the
wao boosaggiput rate of the cluster tool will renmaP@I/US2006/047608

substantially unaffected when the tool

characterization is based on the tool capacity,

thereby significantly facilitating the capacity

nmeasur enent since the throughput rate is now a

pohshmgpcﬂxﬁrﬁm £id thel’llﬂepelmdae:m enfitygdPil anastirépadserit |atp§,u.r§mdof transport modules, thereby

represent%\t% Ll!l utll dnn: R ok hlmcfusterct‘&n SSYILE) rﬂaé Matfoaﬁ f@ vaRme dnd releasing substrates. The
of ¢ OO CI f i Y @Jnﬁzq equiva
cluster tclob?.SB In@x gglg éléei e[n 1%6:3 Eza ﬁ&gyelgé c%&é &?edg 3B: ly eq lent

rac erIStICS e acnl

process atpoberdisndy the hhentyice 26 anhgth FBR beo‘i?ﬁsa‘?eé“d‘ ‘tsopaﬂY?%‘ modules having
substanung@ Emﬂe%ﬁbmﬁmrda aﬁbcltyt B&ﬁlﬁby i ) gnmésl Zﬁaﬂtahg/ﬁzmpqy\hewgnsxdered as

equwale?t Wodtggsacfsr%%rg av gllﬁ% +ges{1§s\(an9JIIyQﬁel%§1¥1§£ap£&9| It should be appreciated that the

I.ntaln
assumptipp plothe ppme GPB"‘CW @tbﬁeg'grmgxge ?f’ parzflﬁl:mrwg? fulcﬁlustthe € tmesVySth 252B or 252C,
252D is @6dedhiae i te pfesdnh@vrigsanta dorreseriding ryveighting :@benaae %Wlﬁyédlescnbed in

more delap R, 919} ?a'kla intd b EaridAR a® Gﬁﬁé’fﬁ:ﬁde Géhninyetly SRR SepHrSlelentities.  Since
respectngg)%gll%é{xtgzg nsu%lh%s tg%\f!rlrtx?x %2§5¥2§| &5% 2%% tpwdgc% saé%ntlally the same

resen proces
process Moy hbihé extitiop226t PRE wrrais @bg!hsfaact%é’fe'%‘a?ﬁ?e‘é?y H Epfiies 2524, 2528, a

correspo‘ﬁﬁl@g@%eé‘s i nsPbd\@findaaashenssuand by ke atrbk @53, wiikrkig stepé may represent a
first stepn% Ctihe ocess]fher e rvﬁ‘RJh%? £RLis ﬁeﬂrﬂLcyg)aA J:otrrxspgflduté' M@Q&cﬁpe Similarly, step 2

I t
e ss S Fo S0 S 5yl bl g s o
253 may 6¢ &@ﬁ:lseﬁ\g:d Doy it traatpesatloﬂ' hel sibsigtedrandling [actdyFs, ”ﬂycht rﬁzursnot contribute to
changes%?gmgt} ?é%ogﬁgul‘aiﬁbrg %xc%;i%cﬁ* aﬂﬁ@‘ef&&%&amﬂ\hhﬁﬁ tiERybsh@ie handling processes. Step

3 mpres&‘ﬁ‘&ﬁﬂ{?retr?’e‘?ﬂg%n paler tl?aa {ng'lr?% I egl Vtglﬁl?%gn\gﬁx%‘sxg%ﬁalso be consndered as the
mainframenihaiduser tab2 9amay i ehe iftedeive smhedimeny bs bty sy ‘gf the process flow
253, thetréﬂg MgQﬁﬁaﬁlé&lmﬂy of th€ apaet bypro&smdpaadsgc;atddh)eth a respective cluster
enti t i es 252C and 252D may be consi dered as equi val ent

nodul es or parallel nodul es having substantially the

sane capacity. It should be appreciated that the

ASSd FRdhi o FheGhtitidh @55 MBS C aupabd tnyone pf pelndlity 9k predefipgd entity states, which

may be fg]ﬁﬁéereg &5 %\'ﬂ)t Il B S UG @o%l & Qi Js'aeﬁng%&ﬁty Ha 2Bster tool 250 may

thereforahqjcoam%efdraé é%%nlgfaﬁ‘gg‘??%%‘ﬁ aﬁglrahgy o? snR:—s?a%eestgd :th¥ nEcox‘aﬂlg to the present
inventicflo € inflinmck ofithermpricus debk-atds Maap%welglﬁed ngnggéorrqﬁ?%ldmg weighting factors
to each &P %I éﬂxﬁﬁe’s@s@ 53 o AP W St &l SpapyaEBldall 8¢ vRdA cluster tool 250. In one

S NG N4t rmed on the
1llustratE/EI &R ogémcin nhe wetlgqi?m% ! Rza?gxggfctﬁé Ml@'vﬁgffl %Ltkt@é 2@ ﬁﬂl § Fetformed on th

hé e and 252
basis ofghelrespentive qquxoyleﬁ hfé.h@g%nﬁfw%éan&mrmatedffarewﬁ & sglgtitei:dq"ur tEe cluster tool

250. 1R 52CIusAHRD eppedifte, BNreSHet sapicas ispelsctpt aths sy ciphgity of all steps

defined ! nEhL Ll%sﬁ% égdé 34, e gcﬁresp%n&x%r rﬁxﬁﬁﬁﬂfhdbd&@y RRE 85 o fobBWapHBiVy of the cluster

tool ZSW é’faﬂlp?t a% ﬁ]ﬁvér:;clyéygsgé)stgﬁ o‘ﬂowz}(n% Fe ar I‘ O tafzéﬁthe individual entities 252,
251 map hOEESS: dsﬂa@wh@f@ thiabie b SRPIET iR ATTASoR) &¥1 B agreRee of operation data and
the hke%efe@rﬁﬂ@%ﬂe%n&ﬁﬂ%ﬂ&&aﬁo@ QitpRay Bferiolspacifigd potespcorditicuy:

represent [ QS E8Re s 6l roBs L0 SGERE pdrlcyete;
entiti gsmﬁgg% %rfffﬁb \AﬁH%&yﬁd Be %g&ce? ke | ??osgess ? yl

253 napntie 2728 PesEhiwl4Byeoade PP B‘i??‘i:s%ﬁ‘ ot RHge per oveles
subst r &hety hsow bichsgs @i6d 100 sdcbels peryile Rrongsy sizeolt substrate per cycle;

contri '%#4&9 255b: %tb@élgﬁxﬁe b S&Umﬁbéﬁbﬁe ‘faﬂﬁésh G4 Bubs@rate per oyole; and

except for any defec cre uring the su

handl i i Pok €§°§%9§“m‘§soesﬁ°°§%rp gpresdn n(fcl 55T he' %l% 3 ? Aias
and wafer handling of the cluster tool 250, which nay
al so be considered as the mainframe of the cluster
tool 250, may in one illustrative enbodi mrent be set as
the | ast step of the process flow 253, thereby
provi di ng enhanced visibility ofthe nunber of process
steps associated with a redpective cluster tool. Since
each of the entities 252 and 251 nmay be in one of a
plurality of predefined entity states, which may be
conS|dered as sub states of the cl ust er tooI mhen

. N ~rees~N

tool.



therefore be considered as being in a conbination of a

plurality of sub-states and, hence, according to the
w@e@3merg79t nventi on, the influence ofthe vari ouBCT/US2006/047608

sub-states may be wei ghted by assigning correspondi ng

wei ghting factors to each of the entities 252, 251 so

as to obtain an appropriate overall state of the

cluster tool 250. In one illustrative enbodi nent,

WerisgbritipgenstiesR5E Al S2B atf idisnfiresf stememayr{EieRrpiiFaly) pEqsuset 9"é§“b5‘fate in 70

seconds, SRt thc.zeig:tlés §53Q§ Qﬁm H?}dpr&ﬁcet dabdaas bﬁer}OSCO sedo@dst ﬂﬁlple@hmty 251 may handle
a substra‘,eé:fr%? 8@1 :s_:egqug (g‘o ufntla ?t‘ I t1I rg Srese}gF ﬁx@ eﬂ)c@tleﬂ&k‘agg& ﬂnﬁé cﬁfs@r tool 250 and

ust er
may be tskd aps o Btehsrandioe ihreAe% Cfn%@wrféﬁ@r 8ce%c Eﬁ%fé‘i“t"s}‘yr gk of the entites
2524, 258 RE 56 Afacibh @hiR BiEpR MaCapdpadityyof dR0%lyiclditecdSo chpfditn def each of the
entities 25£b Lz'?ﬁ% Clhﬁla‘?l &19&'25 2R Z?] wy2h (B pif}&q |tlﬁg:omsﬁdnmdgbrocess times and

0
process qizggsfpeczg% allxiva,rcoggsagxgi'ugt ow ‘%u/o qieé “HULS teS p?r on t n?% §§ ct.a?cﬁlated which is
51.4 for e kiir@ighpugrapert by el Ocfortat trobghputirife of s s O Ty Youghput rate of
step 3, ﬂ%@‘g re&ﬁt]ngqﬁ-y tm\éﬁpub Eued bof' $$t1 a3 thetbQ A5@MBintNB spaified alwive for the capacity,

l i [ er hour.
oe s 5 BT 1 O e Ty AR RIE O st ror e
From thpewpficty detm ewvided zbormmy rseyclye e@P Sk Ray g Bgaglgcg Suecifying the’ capacity o
each ent®PAHAIik bt “Eﬂhltﬁ%r%&eﬂowpﬁa.c @aige 24 illestuddOths epspgndigesetup matrix of
&mum1%§0|e process size 1 substrate per cycle; Entity
2B: process tine 140 seconds per cycle; process size
1 substrate per cycle; Entity 252C. process tinme 100
seconds per cycle; procesdable2e 1 substrate per cycl e;

Entity 25¢De T esyS [ Ry [J0 MERE O BtepD ! chpl
process size substdate nar cvelelt andlEntita 251 .

process time 68%econds2Her cy%slle; pr300€ sS 18674 1
substrat efper zspcl e. Corzsegudnt |y, EentlitilesS@624, 252B
of the figst sigp may (555§oretical y)1 prlodsee dne
substratefin 70 second il e thel enfitli e§,254C, 252D
may produge a %ﬁ%strctégé erly 50 seconds, and tlhe
entity 251 may2fvandl § &53Bbstrat e pvé%y 607®ecqnds.
Cbnsequenluy, STEp I repres nts tne "bottleneck"” step

in the cluster tool ma f.er ;

i g iseup Imﬁﬁlxteﬁ ere;zfﬁs@g}e% g)b g‘algf 2a may t us?de % 2 ggs% fof lufe" &ldfition of tool
characteGativs, doplisirndeyon tiecdhabis off theg IH@ s@g‘iarq waereip o AI“StZHQ‘B 2%)§a)5t’(ﬂ%emly be in a
mixture %@Q ffatlt.\é of Whisla®s ﬁir@ﬁhsandﬂ 8fie Period paicinythexfumlof @¥ styte @ngl in ghe total time

of the sEcﬁD g&? fangg geltnjl:%x I:oorrexae a(iez gx% t’itng 2?2%, hit}ZIBea%d %52%9! v?eﬁ?ﬂpthe entity 251 may be

€ ent capaci t
producti v 04 S NP 5‘?"(% %%2? e 4 A ¥'658'éegé ey oo ety
resultin® PRGHEkEHol alae e, thic Gine psiod pIoPg42 mm@@mwpctwagpé@) iapgl 30% (18 minutes)

UDT su?clé Q&It{a #4-93viREs w@igllljcrng FRYor Qﬁo@@h%&&@me céﬁﬂ:b;ibhdﬁn@st@]caﬁhmty ie., 140%

e throu rate of o/ A
to 70% tt}rﬁre&M {fﬁb‘iﬂg tPea%% uatrve §lfn§ 6r ’pamt}l] %QIB 30(%] %} 79 Ve (ﬁn %tﬁces&)eafl:]ed time perio :
should bahgprafatedtthy B satipemethy ap e@aqsfqtqngy ﬁabée EhPBY ﬁ F;:ﬁtf.b n,slgffi efor any too
conﬁgu&ttoxf’c;f the dcllQ;Eer tdae2900ak maHOe espécilie easblishee Eir fane chnfifpwatien fnowhich parallel

tool ent;.tnB lr vaircxcg L ¥tbps ota %e&)%gsg ﬂgp 953 rﬁg}lﬁvé ﬁﬁgg{‘t 'w@r%gtmlg)factohsez e., in the above-

enec avi ng

a
mustratsdmsttoﬁlme@sd*ﬁ%rﬁm ReaFtesE MY é%{'ﬂfdg‘i‘SF'V“’a ¥ °“"P%‘ ;G eishing fator
may bedBRY On capadit® Si1e Obthivel tsyat wifighred tavarage nﬁyl dperatitns éqﬂ‘ﬁlégetnﬁed entity or on the

basis ots o%?r%»@é&n@@ dtei}&eg "oﬁsy IQEulﬁ‘&ﬂ‘Jﬂ eﬁﬁﬁdirﬁe)’lts,atﬂéjcdrfeﬁ)ondmg weighting factors,

ie., caanxpﬁgx:? [%gtaléoge ?!ﬁgnt}é:g FP (grﬂ}?cegxgs f IbOW axbncall a%p}lte% %@gemﬁc Frocess conditions.
For ins@68@, th adyteepopdingTivelediates) fprnlmwws asm&ewrdé%ﬂ*f 8@55983’?%1%“‘3’ change
when a%ﬁfemr&ess U&:ﬁ)@ isa8 bé‘us&ﬁﬁ itife cfurer thdl @ 5@ Aonseh@hilyo Fhe pdspdeth@] cycle time may
G £ RhckhS: 1% QénibRE & Pecific process

bed”%?%ﬂﬁ Pgme e%%ﬁ%c?‘s ?$§?%r°t08| Zggéﬁay fr%quently

be in a mxture of a plurality of sub-states for a

distinct tine period, wherein the sumof all state

tinmes is the total tine 12




of the specified tinme period. For exanple, the
entities 252A, 252B and 252C as well as the entity 251
worey7l0e87p2 oducti ve for one hour, whereas the ePCT/U§2006/047608

252D may be in a state "unschedul ed downtinme (UDT),

thereby resulting in a cluster tool state for this

time period of 70% (42 m nutes) productive (PRD) and

30% (18 m nutes) UDT since entity 252 having a
condttlonwellg hattid e, faoba@ss- ﬁena@!%rqhalyhty,ew@a@ﬂ[tm @%@?‘Pt@gﬁ(‘)‘m‘j i“ﬁé be measured,
which m p@&l&%@ﬁ)‘letcxmpényentemal ﬂgoﬁnﬁﬁbnm%resb&f:‘fo@m{i dn@igltic kaabutilikation and the

UCtlve 1 p & ightix a 1'87 cle an TOCEesSsSe
. RS Sl S PSR 4 8 GHIE s

independbitg Ff IOATGR YIRS i a1 i 5 STREBEOT e PR 3 4oy o clustr ol

wherein Q@or?e%oﬂ@hé whating Bhy Bperfonld oa dieflagssfabe Beuefcy phepecific operations and

the like. Jn Stlﬁ r. 1Rusl.rat vé Qm@&l%e&ﬁy uEﬁw? EtB@iﬁédaéplﬁﬁén&ﬁt &l sthe gerfo&ﬁance of the
any On?lgurailon In

aral |l el, tool entltles
individugl getitospdydg §se§{tge§%by6fh1?% aﬁ?g(l}égrgegpqnfl%\lv lfg\gp e an& fhrdware related
charactefilititS Fae léﬁtttiﬁﬂuljﬁwtnttﬂg Withot @n)g)roqessgpemﬁc p,nftupﬂges
abovei |l l ustrated enbodi ment, different capacities.
ﬁigrg%::/qe%éblfs 8{68fe§en}%gveu Sltx aet (;Sf\eé etesg 125?% g;l' é?élﬂ%tﬁrg tﬁehﬁdnwdual entities, for the
cluster ta@b2®Wiap gd:nbg/ in omag]qglerdarrggtgfnarg,éi beﬁrarrgmof @ﬁ g%ré{tﬁy 8ﬁ§at?sé)f sug-states may
be estabSREE whdr&f hi@htr kdnMedQated Fhal Adve isbitityalf “cemilaghlome ke states, as will be

ned ?)‘tttl e repre vE e englmoﬁdli NeeRdasd sthtbkused for single
o T S i G B ot e
g

e.
process fopla oxdsttias Ma¥ doaéa péﬁagtg f ﬁ%?pnatﬁﬁ‘i}) sbaées y(?]egt%n a fn]lxture or combination
for providthg A nRflic @ a s@espohdiog ¢gJusore®s condi ti ons. For instance,
the corresponding cycle tines for the various entities

:j][frl‘f’lg Ié{, g%{eg%{g 83’%& g?ngg-% Fylerﬁg&lyffcgrct@ nsti)cli ]\éIOC lhew{ﬂe ﬁon-scheduled state
(NST) hhsothé higs@ pri@isn Satgwrediby e mﬁﬁ@dtﬁw&wwwc%% the; s Hﬁgtm“me state
(SDT), thgex%iﬁ%ﬂg gal (BN pRdRdbysad (SBY) @d eeibredsponsitn@®ROdO|

characteristic may be noniy.gf.eg for specific

processconditions __ln this"case a_progess-dependent

reliability, availabiRaNK ang néFﬁF§|Q§b|llty may be

nmeasur ed, which Yy provi de val ualgre cdnpany interna

information with Fespecy to Xle| al yIsi s, too

utilization and the [iKe. In|still oth illustrative

embodi nents, the fespective Jei gfBng flactors may be

sel ected and procg¢ssed 4 ndepgndemNGy, flor instance by

averaging the cycle tings for aIgBQper i ons perfornmed

in a respective ckuster tool, correspondi ng

wei ghting may be gerforﬁed on thg) aS|s of the

frequency of speC|f|c operations and the like. In

Slt'oir efamg ehgf v slecldéﬂtfaagtép\é esum(meb ﬁ%ﬁ& §tep 2 of the cluster tool 250, step 1 may be

pr ovi eratlo for 3
100% L@Tp(whjéa slteﬁalnvpr a?,l bqo‘%éﬁ? c§%r %)? e rankmé C?S 11{I ﬁ.ragg E)J 'Pa'i)mg C‘tﬁe cluster tool
1sdwnﬁmhnsvragmamﬂm@hﬁ@@pvﬂsbaﬁdﬁﬁﬁémbetmeen softmare and

hardware rel ated characteristics of the entities

S bSt thall onfl i ce includin
g}gf.chefrlaat1¥al a% ws e c&}us¥er 900995%5i§ a%ﬂﬁfehﬂ‘ é Qfi éupfft l)lU §5GR%an luding

represent ative m x of
nine pr@tesatnesnttylswzﬁ’tﬂa @Fatp%&“igrf@a“tq?é‘e oF RRoE 237 i pgling entity 251. The

correspExQﬁngtphﬁesﬁ bioks bsafdidated by 2fQrras mapy, feritstange, cqrrnpngiﬁéree operanonal steps and the

mamfr ar ! |s1cxb lrzﬁg geﬁxg@%?%e{sgagtﬂte rf}st@tesfa%t@&m &f onk hl@.ls@zitidé atlnbddyneﬁf as discussed

above. H\ritgvﬁéqzr, I’hﬁ mg;é(diugteatttgg 2%Vl%%%tot bé:g ng) n‘{ag avg S\?ﬂsanttally the same opera-
tional peﬁMﬁfaﬁde wirgin thogwirety cirtheprosssantites 252 0f thq first e ey SSPIISEY 100% of the

total cag&ugmt e W01 f’do' Tlh@J @Jch Qamy bsn gelf] >3 nﬁirgmeﬁ;atztﬁ\ﬂgsazi weighting facto/r orf
d epresent 120% o

capacltb P%%‘; e).g? P% cupare, glFe pell.hr'ftlstir 9{] en? ties Z%b% (&) glg%l as a pl U rlna I}efyp

of appropriate sub- states in defining a m xture or

conbi nation for providing a netric for a correspondi ng

cluster tool. Table 2b repngsents a correspondi ng

hi erarchy for the six El O states, wherein the

non-schedul ed state (NST) has the highest priority,

follomed by the unschedul ed domntlne ‘state (UDW) t he

o .. £ NN\

.t

..



Tabl e 2b For exanple, for two sequential steps, such
as step 1 and step 2 of the cluster tool 250, step 1
worey7/0e87900% UDT, while step 2 nay be 100% SDTPCT/US2006/047608
According to the ranking as illustrated in Table 2b,
the cluster tool is then 100% UDT, since the UDT state
overrules the SDT state. Figure 2b schematically shows
the cluster tool 250 in a different configuration, for
the total baBSAIRIRE Bic kAL MR inihA earionTEESIof e errpid feps2ihigzh APfdeting in parailel,
may hav??] & %dr@&%% u&ghm of Ja@ﬂﬁxe@ﬁ el 53N FPRhd 30%l Biehatitica§2 belonging to the

2 T orgxgr{cré% rac n r l'egé/xy % of the
third step, may Ha ?%lg? %éve e saglf: Ipelg Qggtﬂga 9%9 gﬁé efp t 100% of th

I nst ance % f-g e .
capacity bfthegusty gmhijoo Herlce.gn the third §gp teh@ qqtéty israssigped g%./ Slﬂ & mainframe o
transporthzﬁiﬁqlahd?igg %ﬁtﬁp 281S mhy) Bavle aS iveight@p , fack® @0 lcaiarity teprent@ng 140% of the total

capacxtyT hlé s]ilohx él e a prefnatecg) %aﬂﬁgtcoﬁgﬁ%‘&%%eﬁﬁgnémﬁﬁs or'\@f)&méﬁ imay have been

entities

t
established esptherbapis RBPe IS EH S REFYpSlY e %‘%ﬁeﬁ% 3?‘%‘“‘% b L gpiup matcix shown in
Table 2ap avibredveR NGy bahsneddrhithie dyster toet 500§ int %@pg{améssgﬁte at a given point in

time, thqh 14 c‘eltegrﬁﬁngdﬁ% o m&ln@uai §t£t§st of %QHtltf@YSZ‘ P LIS an thislABBpl€ ffor instance, the
entities %ﬁgiae*OHganté%fael f}aré::sgeg ln:gis bF én the state Pﬁ O% e% a 8(5‘;[5]1' qg&})éctxyely, while the

assli sane weightin Iv. Similarl
correspohdigg QRitiG 25T achoiny ingfmexmoybe M the ﬁ@?sﬁgr’re?m g Iﬁ feéqef y. Similarly,

the entitl ZQrUeioBé.u?gsto AR hiketlep AP BYintud: redpeciise ooesPREt ap SHEywhile the entity 251 is

in 1g/excz)1fnt b id b@e 1RHhinéD,a mixture of the
in the S%gr ei nmfehe%\g/lar ) IE qg%%t?%fetgea@é@r Jodt 220 42 rare ot

six E10 sthtegy ggghrreé?@fhag faﬂ]gﬂ$ # dﬁg?eglnr "ézrble Mﬁyﬁ:g g dn ?s%1mgtinﬁ the influence of the
various WBteQbH ih8 gvdalcdins of tbe cloagaod! 25@s Fori example, 3ogiate rying p highest rank or

highest %rg)é)(y Tp etheel{&\lsgﬂe@lﬁed%@ge (bl@ll'p RObfrGehtél ih AR clubted 6ol 25@{R tieycond step and

gsstied IR ach Q&Als&é £ 120%.
has been rﬁiate%lnaa}nstatl?y ez%¥ g‘ng eur‘ﬁ 1th F5(§ }l’:: e&}%aegfg gtlglp g oF " ifht o
Consequehtl)s tier N§hghte JB58/es”Hdfc et the ﬁ“‘t‘ﬁ &of Fﬁpi"“dtysf?re‘ﬁg/er é‘é‘fﬁ there y imparting an
mﬂuenc@ Gf 10bY10lR oS Al f@&l@dte%@% tool 758l Biynilaily) ehemmdchdfdnladniovaystate (UDT), which is

elrrlu L RS caHtWBF g@tﬂi‘dﬂ Gep ha
ovcrrulefi t}gcrplg%'f; sti?te whn Pn%r aglg é)rk‘]l{e?/ shtgtg’ %4(%1%4 <hﬁ a eftitWVe p having a

weight q;apf&gxryt%f 25%{ gxﬁ%pﬂly,bt IABE plate Inglf/ éeavet%grt75(oh%anyqower ranked states. Since
already 6 GRS Pty BEO0sET grlhatlitigduf actholighepranked SBE istefectie lﬁﬂgﬁnﬁ‘a\f ghe USD state
may be se‘?%%@sff%e d?‘t?e%lc%t&e@@Qd%‘ﬁd@S%f the sane criteria as
eviousl'y explained with reference to the setup
rmt rix shown in Table 2a. Miyreover, it nay be assuned
t Rathefiiel doivastate (ST i enp@Btefed int fe BTORS|FiSP AEYIRgrfay o'gfiag faotor or capacity
of BO%QEccamgiuy &6 PREHRE rahid INSTEstatdNl i B pleSentOeither weighsidg Brgtot $fc30%, the second

step mcél;& v dSLba[l sta%e mzﬁ(eléavggnlg/ %8‘% &8 we:t+ttﬁﬁ:g&§§'5§m tHeberall Gapﬁchlly5>f the second

el on 0
step is {3986. fqiqxgqqu@gléﬁhwgueﬂcéz qfﬁhet %T §ft§f”é Wra gwt: %kt%o{ %0 may be 15%,
since tht/BXEher r@&@EIID dted glgeadM’rﬂSluEedtdn e redored eppopidf 7°- eﬁﬁqlatqyeagx engineering state
(ENG) é%ha@& béen hechE 'nfgn chtﬁy b AR EBYep hﬁerétﬂ 1dakiigg &ﬂy’lﬁ(B'SfoSﬁ? lower ranked state.

Thus, ap g}ﬂﬂ?fﬁf‘ thsetlg\l({v ﬁ%t I Vveelr%{l sta% orpthquol ¥50 rﬁ{;}%e ?5‘%,' & Ioﬁ§ 6&% Bave been left

respectiv
so far b ttigt m@eﬂmeamresssvrthemw g e A G spegumieq Rge entity 252 i the

first ste%taﬂa & dR BQ&tlt}S’!ﬂQﬁ:‘tﬂe fhitdhitep, whetdiipthe SBY hategh diedirspftep, [due to the presence of
corresp{)xhc}'I gshx%?eré?:%ed %aﬁ%ses lgzﬁle qg e tclgu] \Dﬁpthé§ h@heg}a}ﬁ:éd lsteQfonly 25% for any

lower repdfed platgs. ﬂﬁretﬂab‘feé'“l% %V’“%g%‘g% dg@# ggrtcf; ﬁrget : qgen%chof the SBY state to the
overallistafel i{IES9E & cafy Sobichavelieenleg by mat lesheomnkeldétatﬁv@r'agﬁltef@t“s‘% i@ the step before.
Finally. E] tpE(?du%va %Ia@r(Pkﬁp lald%g@r exE&fnte@ﬂalﬂ'm Rrieth PE efdiiat @5andi 26) with higher

welghnﬁg £ACtoF P, ég%tpéyg.?g?%? éxe(? h%?SeSt II}P 5t Islt:iéll ttye’reb% regultlngtxn %\ influence of 25% of the
PRD sletttit oenblsa@5e terioql H80.o Borspse vepP BpbaskaE ‘*Eééﬁesp"“d‘“g hierarchy as
reprcsquﬁ 6§, te§0nstaRced Mat®dal, & YorrEpdndisy tangibationei gl indofduB(es or sub-states on the
wherein step 2 has a total weight of 120%

Consequently, the NST state "l eaves" 90% of the entire

tool capacity for other states, thereby inparting an

i nfluence of 10%to the ova#all tool state of the tool

250. Simlarly, the unschedul ed down state (UDT),

which is overruled by the NST state, while overruling

any other ‘state Is detected in an entity of the first

.




wei ght or capacity of 25% Consequently, the UDT state
may | eave only 75%to any | ower ranked states. Since
wa@bkoogamyn reduced capacity of 90% i s avai |l abl BCTHUS200€047608
t he hi gher ranked SDT state, the influence of the USD
state may be set to 15% i.e., the difference between
90% and 75% A schedul ed down state (SDT) is
encountered in the second step having a wei ghting
overall stht@ 61 i clodter G Wi hay be HletGOdned| H e@uldrbetamrgcwéqdélﬁt the ﬁ?rcfﬁ@ndmg ranking

of Table rﬁnxhgrd iVothesS Ill@gn%tl\l'esen%o&ﬁleﬂﬁ aeilleredl ih Rcadrdaie Qhithi 6iljer criteria, such as
factor of 30% Lsecon

! cach enti
companyrsﬁefnfic é%ﬂ’tgergeﬁx syoréxt?@} ?pptr nat?%f'enp eQCtJ 1&9 lnngorg ngxvi%PaT st%{cgt'o? h entity

capaclty,  since 5
252 and 2l @reatb Ibe pmpabirteyanghe, ifleae SfboTiicssprpicn 80072 jgp be divided into two or more

sub- state%@&b‘x%ﬁiﬁé ¥n enhiRed ‘Bl aningonpf a ¢dnespSiingsaking of thetr¢ppective sub-states
may be ﬁ?pnﬁmatelly Lle h% tOl;lethé %Qslls 31591e NRdp D&t % reﬁieﬂaﬁ@d tt}€Table 2a and a

D state rea Ies, are uce
conespo@g&@pwhbﬁs 7gn%se%d n‘M g?q aﬂy%’ M%séranve enébtocai‘l qi EzN%grrespondmg
determinffRy of ehe @otd) @RS ohet egtedormied, aannlbm :iegcwbgf mtrqspee detafl g?\txthgff@'ﬁnce to Figure
2% thereby | eaving only 50% for any | ower ranked state.

) Thus, an influence of the ENG state on the overal
state of the tool 250 may be 10% as only 6O%hav81 .
bzers 2t g:thpmggalfyaﬁ&usgzyestaﬁg_st% ﬁﬁéfanﬁrgaﬁﬁ é)dmglttgtaé%measure e state of a cluster
tool andFal toM@ARTHiM, redpB®® (5 raintiiny, Shiddbity Maln@mg:pig[) af thercdugtef fpol. In the

representap Ve ?nrﬂ)tol h%ntéggnd A ﬁéﬂf‘e icl ﬁlg' t:lu§£rqgolaﬂg bE er%&lte@%hﬁe}/ch%&z tool 250 as
eh ? e wher ej n

shown u‘sl{]@ﬁe 2y l\yélc{l alsq lﬁéphﬁ Faérgé:ﬂxbf@ma*iort%? lgg xb%orxfla m tlmehas 1s also sho%Jh in Figure 2b.
The systér@l [2B@ pha t@bpeiss anniatyridce alﬂethaqlsncqglﬁgquqtatcpmuwateﬁmthﬁg%@uster tool 250 to
receive tmlr%%{ ar[y%@sq n@gsﬁéeg SJhlcﬁ) E\l l&lst2r5]%bft@ihe aiayidusl \BRtes bahk@dities 252 and 251

there Overru I 0 n t eCirie ime slots
of the top_‘éﬁg é”hefeﬁlethef f‘%ﬁ&)gﬂ né prcapests %essg%wgﬁg ob(a%g gtqea§t VAHhESspecified t lot:

ﬁ% te to the over é ities 252
to providst andeeireidgen@isod wsol’esmyl Sdhglidhhlsisst gripe Bﬁ?"“éﬁﬁ? M4 R ?‘e entiies

and 251 ro@@nk @ldst&tt&tl e50. A%ud, the GiRdrREdT 10 @Ckonfiguiddao sit@pcduefponding process messages
with a eﬁuenf?' %f-nht en hb esptixeo ge%e%h&nvcﬁ" a% @&1@ &Ex@@ wﬁ‘llu‘i QQiHQ h)enod that is appropriate for

I'n a varie entitles
reliably hﬁp@pfeg tomkqtageﬁt fﬂgnqtagﬁei, 6fn¥18 fes%lgtbogcof fveragseﬁ)e? et? rgn %ewe r(r:]nrlﬁteg1 or even hours
may be tcbﬁ%uﬁféﬁlabyrop}fates irepnt, illyshgive Fpbrdiverity, |f¢fgobﬁaﬁurgnrespectwe updated process
messages qulﬁg% qgsga:%‘/g Qfrehin8aBRI? StatRiwof Qo \280.alThe SYdne 200 further

Lo el ¢ data related to
comprlses(ﬁ.sfaéesﬁsﬂgﬂoH gmlh?Sé)r a&cslﬁlg lé'(?nrrlxectc}é to gmn ugt rﬁlccp%%l f%x% xgi J'u%estat data related t

as repr esent
i plucklus B ZVa BIZS22f 0 Ob7 He Y BBHAIITETEHLT LI LR Provided in any
approprfat%@oﬁn@ddo\éh BlaiblshadifSesthatin inis 2 80t te Surther niahipwinte tha [r¢spective state data for
prov1dm§ﬁ1 m %’1 of attcnq s&le%? kelo 8I B"alon %é%a aQQnQS‘Jn%QLéG 8fkubduhtes, i.e., the states

clate he correspondi ng ranking
the md‘ﬁﬁ“‘l‘%]“@ 22%1 zﬁh’?ay tpkg °61“‘nt ?m?‘ﬂS%st rative enbodi ments, be

altered in accordance with other criteria, such as
Clg%p@lﬂxsn%m(\ebu)cﬁmén@ GHel sfa%%a%on it 230 YhaP S nipfi a0t aiheik Yetermination

unit 22(&3{)&:?& va&rgcz:wgﬁay ﬁ%(idaéar tléon% he bnte aceuﬁlo a'g_% \?ﬁlgf(g;)pé’lsoeécgibe setup data, which
may be pfovidhibbysthaintssfecs oL orioy ery ARG FECPY of gl <Y  IF s cgmation unic 250.
The unit 40 R4y HEQBﬁigSkéb 1SdsAbles aSerasontiDg purciui thee @rtrie fol alﬁc'e'dpomt in time or a

‘time slout értx %t ¢ Bast 1S &3 816 ttl.'l Ulea an@thg%gegssrpég%ks’}gcerv@mw tAinRffack RED from the tool 250.

For the égqngte)a%f I§¥F§¢d ?olcj)tj’,.ﬁ%tag éees%gn?élﬁb fe?aﬁg S‘Igu € ZE’H%{?‘ corresgcndmg state matrix may
includetieiifesensed ilhtrafaiih EabRa2camidclecogling thg mgmqnﬁgtaﬁs foF gck pigp of the cluster
tools Zﬁ)sm rERbERSR W t}eres-Eaﬂlv@w&Ehtmg RackéTBr dapdcliied 4saé Eaplrined with reference to
nbodi nents, a correspondi ng determ nati on of the
Flgure%‘btal states may be perforned, as will be described in
nore detail with reference to Figure 2c. Figure 2c
schematically illustrates a system 200 configured to
noni tor and neasure the state of a cluster tool and
any netrics wdi respect to reliability, availability
and maintainability of the cluster tool. In the
representative enbodi nent 9hown in Figure 2c, the
cluster tool may be represented by the cluster too
250 as shown in Figure 2b, which also has the sane
configuration at a given point in tine as is also



The system 200 may conprise an interface 210 that is
configured to communicate with the cluster tool 250 to

WO e@@aiovsg9t her ef rom any process nessages whi ch BPECT/USZS$/047608
relate to the individual states of the entities 252
and 251 of the tool 250, wherein the corresponding
process nessages may be obtained at |east within
specified tine slots to provide a desired tenpora

resolution in order to rellablkRy detect any state

an s—pf—each T e T T eSTEPZ| AN Abr.gwEﬁhe 4

C | §g £ ooii 250D usTleus, 2 |ntertf age 21/0 State cap%

,orﬁ*?tgur bdeWPE° obt SP1f corci"eé’pc ndiBs br 58| nRSSages

M TFRIR T [EqQe®sncly sbat [en3ish es tm@)dete@%row GRDgnly 140%
gychange% tBRB a tigye perdgd fhadood S| appropfiate

for relifbl ssessjing togl gtates. [For ingtance,|a

i NG esol (on 0 ever%f“seconds tto a feyw m nutps or

eveuDhoul s 26%y be consj dered |approprjiate, in sone

:%ﬁnALa TY&5o5 TTPOUT eI S3203:07| 0Pt al i Ngos%k e$pect | Ve 140%

1pda N OCess ges i-ndilecati Ag e rCSpCCti e

current states of each entity of the tool 250. The
Sy Sbaab2 Aiprdclaret lter the oipnitoe sxtactsd bit e stafe matixidetarmigtion unit 220 from

%9& amg Qatk: Qat 9&0@@4 @fjthet, Qtet‘fhh% Zlﬁﬂnﬁf/ Ha6RaineliQind §6#ed in any appropriate

Lete ! |\ ch as storage
format, ggé:rgxlfn ?{llggungsgég TR c%’g)aﬁie %ﬁy af)[hro r%ape l}ardglg% anvﬁzleflvyéal}é rQJOﬁrces, such torag

means, t@SPardcessog apitgt PHR ang %ykeb@atquﬁwp&@&atﬁﬁ cgﬂr‘l‘vured to extract and store the
correspGRARE ARE HALR. format so as to enable the state

estimation unit 280 to further manipul ate the

tr %;g;ea?etseltsg\;‘;@i)g?xgg H%)a{n%b{:ug%s Ggrg%ls? hggfﬁg?gﬁ‘nlg‘g‘b"f’ um(g 23(? that is configured to
establisk the F@&pm@hﬁgrtﬁetwe@ﬁmglj@gt feaead staje oesub-s[aﬁéorgcﬁxtpggsesp Bl&p according to
the coné%g:ln\gh deak cﬁg}&l tbd18S0. Zé%esl%ﬁémmﬁgﬁt@k&t@&td Rr t4R st ol the tool 250 are

one 1llustratiy ar ware a.ncrlrE gHWaret xhs%ux%gsaftbxeextractmg and storing the

illustratgd o Wfﬁ'ﬁ%n“”ﬁﬁﬁ‘?‘? FSYGIHAY
respectisledasr qvnnatd iorfabla 24, t@zmmteﬁ wypnleisérf%mﬂh ﬁxpéar“s? gith reference to the
mit22¢lata fromthe interface 210 and which may al so receive

setup data, which nmay be provided by the interface 210

or by any ot her external or internal source of the

state estimtion unit 280.L nit 220 may be

the setuF

confi gUr€G&TEP © tabljsh a coares.ondrmg ciyrrert stpte
matri x i Ve nt bme g S »on{ t he
basi s ttamget ﬁ%*a bnd” %ﬁ droc. _,7%?%{

recei vedd bjJRPhe |nﬁ@%faca 290%f r o 50° Fpr
the exefpl gsy cllust®res t opl 2BO as; des®si bed w¥h
referenFe EQGFi gur e,53b, 1he(g@rrespomq1ng stape mapri x
may i nc] ude _the |informatio @? Iust@atec i ngJabl p
2c, whifh eBhtailns Phe respé i ve| st afes flor each ftep
of the [l usper tlool &%®R50]in %@nblnatﬂﬁn wilt h Phe
respect veNg@ighting%faclorso%r Capammtlec as0%s

expl ai n | e 6e-i-6 2 Fabte—2eot

shoul d teTQEﬁFecraﬂgaﬁthat ff@ﬂ fo?] 0% orl_extPact bd

by the state matrix determ nation unit 220 fromthe
S %éjg?tg Qsttlﬂla%th B@O &L)aﬁxﬁhed@& rﬁé QMhtd &d:mh&lattdﬂ&mt 240 that is configured to

intertace al ne wherein, as
prov1d%ﬁrbr%muéatte€ fv@r%étg gme %acxt)h tlurilgg o*’ aatggg%)ﬁﬁafcfl Seté-:p, h ,

previo@shyyexalpied pith aefeceira rtel Kegues %m axesasrwrweflel e 8% Perggmeds‘efbwe basis of the
éthf&gﬁtaH&aﬂéwn GEMiviata. PF&aBs siom€}spaeifiddsexpaple)) TahlecRe schematically

I ke at ar r Y u BGh.
lllustraéfﬁ 8 ccg'{eapohdr?q]%:cumulzgeed Sselge ﬁﬂp ng:i]l{ & té‘lgay gq%l‘}%érhg%ﬁ %%}’lll:ea SS%gtog

estimation unit 280 may further conprise a state
summation unit 230 that is configured to establish the
respective capacity or weighting factor for each state
or sub-state for each process step according to the
configuration of the clustas tool 250. Corresponding
wei ghted state data for each step of the tool 250 are

hlerarc



illustrated in Table 2d, wherein regardi ng any
har dwar e and software resources for extracting and

W@ @riorgyJ9t he respective data contai ned i n Tabl BCRUS20061@47608
same criteria may apply as previously explained with
reference to the unit 220. Table 2d The state
estimation unit 280 may further conprise a state
accurmul ation unit 240 that is configured to provide an
"accunul at ed" wei ghting f de#leze or capacity for the

P-eH-a--ty—pf—stat-es—f EactTTStgp,— NeRer 11,
oV DB A ARl IR © oflar cheel tonFi qura 25| —thg

heRiul ati on may be performed o he B%&i s o1%”t he 140%

npeh-aRshy, as is for instance sjvemn|i 60%abl d0®4. | FAf0%

Fﬁ&?%%%?ﬁ%&ed fied exanpl e, (Taphe Pegssrhemabbgall a0%
ustrates

a_correspondi ng accunul at ed, stjat.e wei g %
OPRRESPACGENG BT “each step of th?ssrpf:ll Jst%gr" toolI%O/ZSQ 25510/

SREVEICENGHSDTHORDEE 2, t hel i€P%ght s 98% clapRe%et i ed4&p
BEn! %%gﬁa%ﬁfw e SU£do%p i mosach mbmp | 140%

ccor ing to.t o ot -

state estimation unit 280 may further conprise a state .

Msiié eiddncfeine Tabilan2et, the rweights or @g@’itiemﬁ tbthrepﬁfy‘ti\ﬁ @tates are summed up in each
stepaccgrgﬂg logﬁgrgrgurtggféagﬁwthééfatgshe m ni mum wei ght or capaci ty

for each of the accunul ated states when considering

all steps of the cluster tool 250. The correspondi N9 60, which

rifhe tata expimetiindiad 2B mesRIrtSRF TIPS S P EFEEPaYop it =00, Whieh may
be conﬁE@'@J R idhtify A thifin@i eleptt of ¢apatityl &l kah 2f the eévemplated) ptatbsavhsn considering
all steps%% %te glus%:xg%oll 51(]{ R @cﬁr%%%%g%niﬁia %‘vﬂm byQhe RREE Ark Yepffented in Table 2f.

9 since this 1s the mninmmweight or capacity for
this state in all steps 1-4 with respect to Table 2e.
Simlarlty, for the accunulEabiefst ate PRD plus SBY, the

i ni mum wergtgrcgpact Hstatécaz:/scc&mm@&.pondl Mg to
the minimimvalue far this st i ; ep 1
accordi ng jto PaBl e 3&RDFor the accunul ated statje PRD
pl us SBY fl us sBM¥G, 4 ArRDABBYM val ue of 60%i s
det er m ned by|65ae ;JrigRDz§QY+m ch c.lorrefspondﬁ tip the
respectivg val ue of |ste i 17 y, for the
accumul at dd st’at% Pﬁ!ﬁﬁ"ﬁé‘{é@%ﬂ&}'}% ENG plus SOT, a
val ue of 75% Wa% beqrPRIESBY ENESPTHHPEN corresppnds to
the respeqti veomal ug prp+she+ENGsDTSUBE+NET Tabl e] 2e.
The val ue lof-00%-for—t-he—aectitated—state—PRB
SBY plus ENG plus SDT plus UDT corresponds to step 2 .
angisfevidat frym Thide 3t the peshmvlater SeRRD PRI ‘sswepﬁhﬁgf capacity of 25%,
since HS P ki SmWeipht b8 cdphlty [Br s shifeTin liagepa 1:adithgespéct OW@BYEs 2¢. Similarly, for
regr.esentj h ) 5 i o IO edssHGiRg to the minimum
the acchP %te S%Otel‘ hgl? g%s ng} tﬂél'ggﬁmé% g?ﬁélﬁ/@?ca}mcﬁy le k2427 , ﬁﬂ o4

over, the state
vl Stk RIS 11 BTG it LI 20 G P SEVEVBEAF G PRD plus SBY pls
ENG, 4 finfubr iatuel bf €% igdbtbrn@20 by thi g 26D swiachapotresglond toghaesprctive value of step
2. Sim?ﬁgrl: Pk QJmtﬁnMﬁécgét%% b %&CDSIB?JS ﬁwmgﬁmgﬁ b eagg_a 769 Bk bodn determined,
. respective states. , . NST tated
which ggiegpnds 0 @8 FBPIIAYS Vgﬁ’e r‘“e'ger g's“e%ip FRes 6t gﬁ‘ ‘st at 8?(’2)? the accumu::D
state PRD st 8BY plyo ENGH0:s SAF piys BT sersispondsgPigh Aaes fffe{iythe accumulated state
plus Sﬁ‘?fyl@i £106 giut SDTpE U@T%lﬁx_s ad _hish&rame bf BSPCcaEesaging .the minimum of steps 1-4,
for hi erar {;Q%te BQFTJb?e%eCt ive influences may beassigned to
or sEReE ST GPViBual states in such a way that the total
state represents a nornalized state, i.e., ) ) o
I apr@saenthe Eigre t0Uief urtitP80 giaﬂm cppyfise gtsgtee'cqmttilhltlon unit 270, which is
adapte§j %'tr &S&P&ngﬁ% §ﬂ?ﬁtﬁ£ @%cfé%top Qbhdihs kdEuck 61‘; me&p&a@;eémg{e% PRD, SBY, ENG,
et erm ne [ [ actors ar . 8 20 As sl
o, U5 g P SRR s ) b 88T 2. s iy
explaiied rwigsipsrrdeenty Biwrs 28 rand s omaPerdinghii e oM BRI i HlgRees ey be
by determ ning respective differences of subsequent

accunmul ated states represented in Table 2f.
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Tabl e 2g Consequently, the state estimation unit 280
may provide a quantitative neasure of the state of the
w@bkwsnes79t ool 250 as a mi xture of wei ghted subPGI/EBmE6/047608
which, in one illustrative enbodi nent, nmay be
represented by standard ElO entity states. The cluster
state provided by the state redistribution unit 270
may then be used for the neasurenment or determ nation
assigned @ thé WAiviiesl stieoin sedhareattiet ihs tdtat state sapeshentsa nopnaligs stafey {e., representing

100% oﬁﬁ%xlsl!és@eglttdeo%ﬁé{e a4 c&pelsﬁ)tnéﬁhg ?Btshag% ?iaev;’r%%ei &dﬂﬂeﬁa\c;ﬁﬂixﬂglbg&&rmmed weighting
factors ?re‘ﬁP"é’g‘éﬁt ITﬁée tzﬁgﬁ%ﬁﬁgte the rtesgo(itlve wetgetmcg {'a}.[tgrs fgl W corresponding cluster

to an _externa

sub-state§ Ovhobemazi be pm@nqdrhyeqleﬁeaeemg TerpeRtive Hifferspae Of STRSEANET gpqupulated states
represenRROflbRRAt S, the state estimation unit 280 may be

further configured to determne a netric for a

respective tool characteristic on the basis of the

cluster state. As previoung—é%plained, t he

correspondi ng state atnUanusmsmEby the tool 250 and

recei ved by the int rfq#&)L; mEyPe—pat hered in any

appropriate tenporal| sequenci, m@ere n the

correspondi ng clustgr t st at ®“may| be deterni ned for

each version of upddtedEnNdat al pr® defl by the tool 250,

or, in other enbodi nentgt the respecti ve updat ed

cluster tool states fmy dete[ﬁjnej as soon as a

state change in one pof entiti’es pf the cluster

tool 250 is detected byN$he pyst®m 200. For exanpl e,

in one illustrative [ETHEELIENT ,10693€ BysSstem 200 may be

configured to conparle—the-st ne tool 250 with a

previously valid state, which may, for instance, be

aACHneuAPInt1E e stiny eﬂmaﬁesmmmngdyyprmﬂuan@}attmen@ﬂm gf the state of the
cluster ﬁ&tz%b & asmﬂaxgavdf% hiAY sti@itdd Nitich2iAQnS MudtA@de éabodiment, may be represented
by stanc};g{ﬁr lﬁggtg{r] ﬁ%% B’Eg astteg Ptﬁ{e Erg)land \Ié‘l a;ﬂgevs eare r{:({%shmebn?l)%; %80 I'nQ)QJhen be used for
the med@tepettsom deprfrfimtienof fofther \iepl sehemetefisst: |yohdat dpliPiilyy availability and

maintaisdbiityS FdBdhs |pGr§§se thé sy&aﬁ Ubdmhﬂ)r@ﬁ)j&fﬂ&ﬁba@é@de tdnat repleeenting the cluster tool
state tofagrg%tgxég g{;]udrcl‘,eg ace Iop rln g&ertxrﬂgtrgt% glg&in}(eanalﬂe Qtate estimation unit

orme in area

L4 8 panner n’%%s f the cluster
280 majbe fyalef gﬂnﬁgaedatp dgewuxgﬁﬁewrf?rétr%spifayerﬁol char?cteﬁétxc og §h is of the
state. A4S pfeﬁ@uslﬁ&y@fafnﬁ@&h&ddﬂreajﬁﬁﬂlmy stdtd dats pmvidedebyt thaded! @A0 ap [ecelved by the

mterface §R) rga?}ﬁe gﬁe@éd\"ﬁ a&y'}S rgﬁ'fafeqm&qjéeq&n&t *h&eidat dorf¥sponding cluster tool state
S sa eS W ?

Yor e imen e
may bet%@"’i‘:‘&‘idrf@’sﬁﬁkl‘] HE %fa‘ipgatﬁjg{?tabpew‘cggg ssegoq?rgrgredd’ y%ﬁ{ ‘eé"m)‘)d ments, th
respective ugited diedaryend sthiasmiobe deteeeingd 13 goas ¢ SitisLrhaner dhee © the enites of the
cluster (o653 fsQi@t%cth bylthesySi¢na b@d. &5 dxamilé, adlond Iillubtrag&f)embodnm:;:t1 the shy;tem 200 may

quent € ol o Jali@ stitk AificHoha instance, be
be cont%%nael% t% gﬂnpg}%&h? ?]tzn g %} @or& ESOb\%hxaybe{;x \ny 31 t

€ corresp ondi ng netric
accomplligfs by pratesperlitgs toPRETINEle S RS HPHEY By ‘1&‘39% TR {3 gforresponding

updated 8 sta@rpahadiustke weol 2Z0msgttheg be ddwamingdvhene et the yhit @W@etects a difference of

two sub%Lq“g'rl;t@ rdetgrgﬂled gétg sl Q sg&lcﬁﬁtﬁ dttéaalkalt e bdrtebihdifad ®@Srmination of the
LN order

CUlTemb/o\ﬁ%C} Si mpl A ?Fepegt er I"tég ?ea#tlx%ehmanaerr%_ ﬁa% BL Eésrﬁa edaat any zgf)ropnate point in
time, ag;ljongas@he itterfice Bk0andior tbqqséaft%qunqtﬁg px@ta%Sp 54 faseive fhszf)rrespondmg state data or
proces%&fgéstv@&ﬂaY)%d&ﬁﬁ@ SEJBRY, Wilelch theaSPpepinding dbta oy be processed immediately or

in any gq 13’5‘? %%h?{{nl a%%olnﬁésto %&&Rta%ﬁnaﬁ g)ulclem tﬁ%%(atecegmtl@%n m{ ﬁ;h bbx%equemly, the

a respective sub - St LBy
dynamis dehytorefiechtaiesof hedenthaft 408 b he ForrRonig FETE ”? Ge0! chardcteristics may
be detebthid&i Althelbagd ofSiiea¢rg®ralilévilopment Fteced stetd of thyglustrs toiobd$0- | n

Figure 2d, a cluster tool which is also indicated as

tool 250, may conprise two processing entities 252,

operating in parallel and having the sanme performance,

and a transport and handling or mainfrane entity 251.
Consequently, the tool 250 may be classified by two

steps, wherein the first stiep has a capacity of 100%

since the transport and handling 251 may have an

i ncreased capacity, such as 185% The cluster tool 250

may be connected to the systen1200 to prOV|de

g,

e



the system 200 nmay cal cul ate the respective cluster

tool states for the respective tine slots represented
wWhoor/078792 . t 0. For sinplicity, it may be assunedI/URZN6/047608

any changes in state in one of the entities of the

tool 250 may occur at each hour so that for each hour

a correspondi ng updated cluster tool state is

determined. It may be assuned that, for the time slots

FiffE 28 ateadtidayy illgrates meSnt $1mpletcluater tolingerder ttp @respl 2 Komprehensive

example %? ame d%@xx?&@el%eﬂtm@ a B MS18 sthi@ Qher&@ Qnd[@tYnghﬁﬁl enyl Juéntitative assessment
|

d
with respefrém t@olzﬂargcé?%gttézli,té |a§ teell&n?aIS;JﬁnodI[tlél }I;ufaht tge cli:sll?er T%pwgsnlg IQne of a respective

sub-state Gfiaytba @bthioal as 2 SOnngptien ¢u§r qlh\@nﬂ.‘sé@ﬂ e{uptq‘éocg ftgfsemtk\a%ﬂmzctﬂ{i élme period.
In Flguré 5u, 100%4p E&duﬁxt:li Wi Ay ifidigatedhe 160 ab0, 25, comprise Swo prbcesinge ehtities 252,
operatmg? xilq r?‘érg?eé anc{ lhavm% q% s?&edgeggﬁnalgeb Llrﬁi gﬁans;%h%é ﬁernhﬁng A WainR@me entity 251.

Is'int .
Consequgngig, the liop'lg'zsp fnay bg (éatsaﬁedsltyeﬁ)ve sieRsy W{lﬂ%n lt.h8 1|rst it%haa f# c%@,ty of 100%, since
the transpdrO&Hd Gahdligg 2510mHOMvenginrresed rapacy, suttats 1BRE- The cluster tool 250 may be

connecteg 905Jx %QQ,H dhng pIolviﬁ?reEl%Etiv@ groﬁélg m@s&e@foﬂﬂﬁlﬁ&hty Of [Sulirdd i@ tiln8 t,...t, so that
hdurs “and. corres

the syste@r@p Aan Fqlw&teg{:earfsgec&rg (gﬁsécr lt %ltatisg'gr tkev\ﬁ%sgecggué hlglg C}Ie’t? Fe glegc%ted by t;...t,.
For simpHci/, ngtllae be nstsmtxgd th4t gnyQch@ngqs) iprstate mpn%?ﬁ:ﬂ]ﬁ ?jmbeé of the tool 250 may occur at
each hou@%ﬁ%r%ﬁcﬁ@o&rr&%&r&mmﬁgwa Eivger vl asis iasmiided. It may be assumed that,

vi dual S iti Bﬁtaﬁcpfpj f @Bﬁ:%ﬁl@t@lt 1 250 ma
for the tmék"&’gfr@s”@)‘ %‘%ISt 2@“‘ v\ﬂ' : %&czg%gpg er ed asf %an 1007 220 maY

havethempqcvxﬁ,eﬂh‘uytatbés‘H@FP‘?/%‘&Té‘é‘EB*Fdl ng to the procedure as
previously described with reference to Figure 2c.

Thus, after, for instancegahehve tine sI ots, a
resulting tm‘al At eeai

I\‘J »
265t JuAfihg AR | heS0 ndi FPdyal *Pot aI25§ at ééb {h&Plpy  Time
provi di ng fespec} iRRD netSBYC fENG t|h&PINndi W)Hucll NST

SHB-IstatesTol=te oSter—tgot—250 11T _(ne prasent t, 1.0
P%Qanplyé{,bfprp%dt krloperlod f 12 hours, |the tqol 250 .
PRBY |haRR® bpeN@. 5 Adurls in tlhe’praductive statle, 0.5 2
pRour| iuDt hp BRmNngby.5stiate, 3, 0 hours in|tHE
pRBYIINesH NO At €, 02. O] hours| in the seshedul e down
statje, 3.0{ hours|in the unschedul ed down atgq, 1.0
SR¥ur| i¥Pt he ¥WBh- schedu| ed stlate. I & further
SBIv| UStENG | {eURRbOdi men}, thel s§8t em 200 |as®3hdwn in
eRGOUr esgd freaypfukt her pe confi gured 0.6 ijncl udg a
ngj I urg otntappr oxi nption for the clugtefotqol 250.
pir evi ousl y_expl ai ned, the| pl ura {2} gf statles in
SR ch B¥eh|i M vidual entity] of”the 2Pudter tdol 250
EMEy |peprad e apTopri ate|y wei.gh®éd fo prdvide g4 9»
E?;,@‘br nggh.cl ugker {tool state, | woggrejn thg weighting
actpr._nmay rgg{,esent t he csorrespondi ng infbglence of | 1,10
ere%-gcli emtity tate n theltotall cli
TaatAal B, Si nge t he|réspettiObe [reBdi cs 88t g ndl the | 120
wer-ghted—ent Tty -Stat es nmay be used 1 or the
g b L Bl PGS SEPRpE8h Er AR g, i 0%
productiyis ks tef todd 56,65 proinditateg qortbled dend side q%ayb‘%\ %osﬁlé‘a% gdying time &, the
entity 2§i§ is i \6e £106 E&%ﬁ&ﬂﬁh@ﬁ 2@ eaiifsrakd 1651 280 oft50%WIproductive and 50% engineering
so that %‘5 Ic?r?ﬁ%%oglr Iﬁ%&u'n% gen%d for megiléc?dugtmé Is&*e%é@ 5 4Qd grﬁggl%ibcnlgm%@ @e time pericd

% e dagadms AL flas tl on Tt should be
for the jepgfparring sthte eﬁtﬂret fgolsoqs when qegsidezsdagyy ginely ﬁ’é‘t’ét‘ﬁ lf.‘ib‘f‘
appreciS@PIhAS R HelpBgiva Ralkts S iedudiedvali sibrtatvpvich i ymhzlalltlplyrepresent the state of

the tool%% %‘Jer?&&xgxfié%c{ zb's aft errxtﬁ§ Qx?a%tt)e Vi6rive@hdcbiafiz &f tht BRcddQRlas previously described

with refegspeeda %ﬁg{x}% ﬁ@ Pﬂ% {tedt fgli mstzTnﬁeS tt\xéer?vegxcr)ngls%tsszgJ re&xlltrng Qot%@t'atg I;Hay be determined
correspondi ng weighting factor nmay al so be assigned to
a respective tool failure, which may then yield
conpr ehensi ve and consisten? netrics for too
characteristics, such as reliability, which nay be
represented by the netric nean tinme to repair (MITR)
or nean productlve time between fallure (NWBF) I'n one
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factor representing the capacity | oss upon occurrence
of a corresponding failure. Figure 2e schematically
wGeh@ne 7819zl ust er tool 250 having a plurality oPCT/US2006/047608

entities 252 and a transport and handling entity 251,

wherein the correspondi ng process flow of the cluster

tool 250 is represented by four steps, wherein the

i ndi vidual entities 252 and 251 of the respective
by integr&ting pSsustining@iverel indrépelRlAttrethetyiPrRYidngetserogveretig £or the individual
sub- statep cschgter tot)pf50| ﬂﬁrﬁ@ﬁ@d‘ant RGN ForanER peadiadil2 Yourg sheit®! 250 may have
been 2.5 E%w l?l-)épl %BWC st?tﬁ@lg ?rflfel ;h% Q&E(g)%%talzl géjﬂo%rs%ﬁlthe Ieﬁhute@rﬁlg state, 2.0 hours

I ng. step [{? t.he
in the scHodid¢ dRBGaE30 mrsﬁmhwrse!@ﬂ*tl?‘i:d&lwn5@6c'e%%°@§‘“é‘ﬁd‘°?rﬁ%? Ieg e

a total capacity of 120% the corresponding entities
an ZFTZ lﬂ%\ e eglg% rﬁ&@% s§§t§npzdma¥ slh)@r\‘l@n ) 2} &Qﬁcﬁxlna)ﬁfﬂﬂﬁﬁbé dbnfigured to

include atfpﬂqrqjcog{ltébprmatﬁ&\te’fg%t{cggster tﬂ‘g é %?rgvi Ie)ppilarxl fl tpe plurality of states in
which €K aildpidRalshaywof the blestérrem Sfbmay bm@te PrzprrbFintely Weighted §P evide a combined
cluster toggs)(atg Sl 06 tl'Ienx% t\tmérﬁtctbr %ﬁ Qp@&ﬁtt B YorlephidRaiftucide @f the respective entity

| eneck t 29 enti aes may be use
state on ?hé fﬂ,taé §]é‘ﬂfr sﬁlbe t % é%jp e\fe memcs o'bta?\é Y b@&g@é’d tity stat v b d

P SgeCI gblt on the basis of
for the dessmiiion of Nl F¥EHCiPTIGR IS DR BRI, Wﬁ?‘a’ﬂ h

correspoﬁch& ﬂr&s‘é&@ﬁa‘é ind@alsd iRtueS fashd deEpatddg detarfagen  tgdbchaggteristics of single

entities, [;jﬁr]es;io]{xcfl toolnfgﬁu@%grgas Iél{:éon dg%gzd]m atsmmeﬂgﬂum zﬁstheaf)ﬁwaﬁl Elhﬁy states. For

example/| fiyT statg é]pé‘ rgm'ﬂ;cxgx'ng an ‘uﬁcb(eﬁlged( cfﬂevlnamg s é)ﬁ)l%khl %ssorcxeaéed evvé a rgspectlve failure
of the td@Nt Chysedusniiynif tiieeURIDFas that @ spavific eiebt for ésﬁrmgéb? @&%P‘;vster tool state, 2
correspoﬁ&ix% @)e rrtgrg éct@roﬁlﬁﬁ SO Bg |a§b&nw-l|5 Strébb&:tll'en ¢hio &ilex®, @hich may then yield

falure, ¥y e represente
comprehﬁmveélfl%clnf}stﬂg mgﬁxas % ?oopchara tens% g.l%% l%ll%bﬁ )} Whch nﬂ?!\ P ted by

SO as ure c

the metri3f méah eimte 4D epEEOITHRS AT Eleqﬁ'sﬂf‘ePéF‘@’d tigpg bﬁWe"éhfia‘i“t’? MBID: i gne ilusuaive

embodthﬁd'tt\é' ﬂﬂlﬂé cdud dsddkiasd Wy HeUDE sigh inegl bbyvetgbred bes pachpopding weighting
act S .59 dridohtStnkd) Figure 2e.

factor reﬁrgseg mr%sthgca%acﬁy lgss ugoe}n ocyri%nc?ﬁe % e, Q)‘ar g gg?i uone entit y 252

may result in a capacity loss of 20% with respect to

tHirdl R0hepbridaieshb B0k c1BGE toad RFCimvink @ plugality] of erifiigt 7 12yang)p transport and

handlm% g]ﬁt elgi | JHe8H tflé’]::oﬁgss&d;lng p%césg A% ofan eIl 230, is fefi@sented by four steps,
espective we

Lo B.Cor L 4 eighting factors on the
wheremiﬂﬁ 1f1<lﬂnguaha39txﬁgg£ gl{d%?b %8% /'e opectﬁrc étepss'irc rﬁl?ﬁ%rg? g:'h@w ghlt ugr ié tors on th
basis of\\for gistbnqqgaeffmme CRICItYL espls zlsﬁﬁyplwd%qhé%ffrwett%hgbr@/ &r In the example
shown, fhe 3ntitRh Q§2edcﬁmfxg?lbtlzgﬂf 6f thé tcﬁﬂESO_Qfxayt feeforimnidergipd] iptocesses 280 mayf have a total
capacityi%g%)‘; tga <Yorres TQ’)xliJ ng enptieé1 2?9«9&1&%3{}1«3 s9<§>§d Qtf:p g'/ﬁaQé a kdugt capacity of 140%,

capacl . Further .
while the Gngle ¢y AR g SHHSEB Y P S EPELS 2% dn e g shovm,
transporl@yd 8IS ettt 251 GO definelth® foush stereand nfayjréngrsent Fbﬁ “b‘ﬁéﬁn@tfk > of the cluster

tool 256 Q%ﬁegy ?e%kéhh&smé RRAUCERrhRE Th e%;wciﬂb @in! i Gilne CRORGividyal eatitics 252, 251
may be I"éBlF é‘g‘gﬁ%{“%ﬁ"’% ai ngcaé?]d{] i Fl uxsepzee S0 tha%dfop Ln%g mosftep lI R entities are in the

y'States as In
UDT st§te,guithe sfzend sfep.pme EIpiEH iy F’Cﬂ]ﬁiUDT §tete gpdalsogp 816 Ithllrg dtep,tq).Feff:spF(gwe entity is in
the UDIVWRutd, aMokbo@$, dsprévitsty iekBdinegd] € poraspradih@iUDdr gaté fndichies an entity failure,
wherein 1.?%: geg%ectwe%P ilur Q%& g sInﬁ)ll)J Bt %déd’]sotaggo er\hc[eda ﬁﬁt@@ccuh{bf@ﬂﬁool 250 when

°°“Sldef€élaF Bt eRinHEY “tfé“‘?i‘élj‘t?bfaéh"é%m?e}h Ce?‘i{ﬁ%g SI s '?SP?%V&’ WhiEfling factors s are
also indida@t Wi Elgiad 2emmog|h$tamg iff aept lorte faxhﬁmfe@gﬁngﬁygﬁégxay Jmsu(lfgn aﬁ%paclty loss of

20% wﬁlgqésLécp Rathe qg@/@%f W t!)(@&%@ Ssx&@u&egtabh’apﬁd?@ oFiteldrkiAdRcio ss:p 1 is 120%.
Conseq%%?l)l/{ré];(eg%?céxge Wtﬂgglﬂ%?a% xgﬁgscorre ae ngotj;llur{}ﬁa)ﬁ}e%ﬁ§o 3(5"/4' or 0.2. Similarly, a

failure Weighting Estof in stsp 8may bergelectod t°v€@i’/‘g<m°éds“éf§ adailyre i H‘é"r°é [y two entities 252 of
step 2 B Hsdlt A0 daPacl 109V 67 A4 ofMBe JbUYE daghéiiyl afitie 0T I0. Fhrti@rdore, respective

for step 1. Simlarly, the single failure in step 2 is

wei ghted by 0.3, while the single failure in step 3 is

wei ghted by 1.0, thereby resulting in an overal

failure count of 1.7. In other enbodi nents, the

si mul t aneous occurrence of failures nmay be

appropriately taken into consideration by

correspondlngly redeflnlng the ME|ght|ng factors For

o s o Y 4 "




0.6 for the sinultaneous occurrence of two failures in
step 1 instead of 0.4 as the sum of the individual
wo adorarsgomnei ghts. I n sonme illustrative enbodi neC/ES20061€47608

determ nation of the failure weights may be perforned

on the basis of weighting factors that are established

in correspondence with the tenporal occurrence of the
respective failure states so that, for instance, for

wexghtmg.rﬁacﬁl;v%l- ékfﬂﬂtsl’hgapt Bl pg;py balsetviot WO% oz 1P Bingsrrcfilpse in one of these entities

reduces Qéé[xlt%ﬁg foBI &Eacﬁt% er Cm&ﬁle[ttgl fuHng assbéuif&ﬂ ,pefidd6of time represented by the
I n

AN es m e first step, one
entity stgtes aaa:ldﬁ%tgcbla Fmgr%e thB mdxvu?ualafgﬁ 0% o@ Eh@rg fati)lﬁr the first step,

nor e ur e st at
fulure it éow eccebcapepcTid wh s n@hbﬂlﬂﬁﬁ‘ﬁ% broe h‘é‘sﬁt“f‘i% progilegy {pe comresponding

welghte(ﬁfaﬂvsrgssmga% &lchikted BethpbRsaifithe iGdividatweiptiting factvksgikrgby disregarding any
addltxonaﬁ capa{: Brt l%?stes {aﬁ‘%g g{/ %e%%ﬂgéo&%cm:m%%tf QW faﬁlngsCtn ol oft theesteps 1-4. For

to nore preci

Se
exampler @umglé shoy®| eael-h%{rt%timélfr?sgll th% néhl ﬁ/elgﬁ;n%cp %y 2é éhereby resulting in an
overall Weddhtdd fhimkd dotir@ o€ Q& fiir seot- $xh1elarbest1semgl|e Failuge| iy gfenc istrgighted by 0.3, while

the smglg Qi Bs wlatht&iq;}]'\{ %nﬁlérgf}aflasutnﬁéi i gl faifurgdoemiodUB| y
SCri wth reférence to Figures la-Ib, respectlve
entity fa| lures are sinply added, thereby resulti ng |
dorptteo ﬁpb@hm Ve sipultapgoys pgﬁurr?t@g ;?écfﬁ‘F“{ﬁé xtlealope approp ate]y taken into

conmdexgmr@c&neésb&ﬁinﬁﬁ redSfiGilkl 188 weighting Ictoist )Foaﬂdmblh,@ dini@neopgoccurrence of
the faxlu&eﬁ él} te(ﬂ: pma)é iesultl'“; § 'c_‘a%géft?tlosé ?f éd)S/eg) LEQ Ehe%x%%ﬁﬁlhﬁg w‘éﬁﬁu{g Q&kor should be

o AL H) bt 458 Bdididual faiture
0.6 for th¢ simplganequg eqzcurrg)ﬁ%ﬁf tg(g failpges oy stfa! exflsteiag 8 {gb g sumLpf e i ividua ailu
weights Figsthe ilhatrativh @mBidimenhcthy Ber¢rminktiaonf iliegfeifunt Wejehtoma ‘PFePerfO"“ed on the

basis oftv%ghtu;lgﬁgct&g‘ m%@ésﬁgl@hédnn oqaﬁ&‘eewﬂﬂ b tetnp&alpktuieicp b&e respective
failure sfaltf‘@ g?qtl%fitl fr'?r }}ng’\t;ifré:?t&!)r\ég egegibg;%?n{gyl mhd nge spmu(?ér?eglgs occurrence of two or more

entity states arefh fail
failure spreoMhaleeghting faororory tegdeindad B2y ¥ e e OBER TG gy of the fatlure

states hLJ&%ldB&@SﬁﬂE oh@&eﬁ&rb BNthWiothbr fiiire eaEOREy Bl beeerkdts Cagsequently, highly
consxsteg ot% e yo%'n BS cstag?sgl% fglr %1& Bg tetrQ&ll 2§(§tg ’mo?e Jr@c%@l? Ql&tla%e respective tool

gura descri
b s g 4 S dHR gpuzs@;\ e g b  Tor examle i
conventioaziBedhBiqike \af pretibiglyetaicribed Wihd€feregceup Fipmugs i db, p'qsaqqg‘ﬁ(ﬂntuy failures are

simply g?&ledl &frgﬂ' reglg?x}eél fl R cl)rgpr!z!?%webﬁbtﬁ& 1222 r@sﬁdm{'ep R hﬁi’aﬁ@nstlcs such as

o S5 LLALE
reliabilipy g e ks fg” ‘Wﬁlé‘:r %‘f“ﬁe Cﬂ’i‘% 5 “é%dp%rc Sle\s/séngcthé’ﬁ%m ty Wgslhg
are sel ected, since correspondi ng val ues may not be
aﬁlgﬁrls @pgcﬁerfld‘n@amytlhﬁtrﬁ&rw@lﬁtel‘ @dR suchXea il cdster BalSESd apshongn Figure 1a,

wherei ' ts%g G Ctl Pon%guran %{hg %o PS%tlso (gb’lmgeg & a%QJrEagg‘quﬁldth@;g-mmples of one illustrative

o Ob 2 bt L erform d (pglnordertocom are
A A RIS W A AR Ry P
the resuB BbtSheiby tEbQir@edTinéentign w@sm@mmwaq@amswrwwmmnbed for the tool 150,
a respeagrg Y thag KLb&Soy tﬁéﬂnﬁﬁ tabidd ¢ Fnakyibd |SWCQMA thy entity 152A is up, the

each cumul at ed st af e and final ; 4 IPP2 bei
entity 16%‘? @rdfﬁ"’i’l |‘1ﬁ’é’“ﬁ.‘tﬁ észl%e‘iﬁb"eaé‘fi a\?é’ 2RRYt uenc‘tlfé res‘h % ﬁ{le%tp S . one
down. dh fFiguesr 21s the taol W is aliisteated] Witht tiqq:g stepie wegfzxfl élsepreweﬁnﬁb capacity weights are
selcctecwes'ingb t:ér&gpoﬁlﬁﬁé Qilfes nahy 106 b& ¥ Rkiaild) @tlmi the ckaenkibnalvietamples. Based on the

respecttve Tvex%{éllce iI QOI' tlgau rregp%adxﬁg){)f__ﬁhﬁlpe thﬁ‘ @ﬂpiluhg &, tQtet Hn@mx performing a

T 1UstT a ure uent % capacities for
corresppRKngF BT g>f CPRAS e eights (ST ﬁ‘é&? e 8%& g B¥5, o2p
accumuhiB D, sERKRNG Hgmirhibidm OfkipcityDVEigRGR@endh NOTmOa6d sgépsa@é{ fipahly determmmg the

respect Qm‘l ané ggzheaﬁgl QIQM sEaItJTEyS re@fstn%gtglghﬂél E&re@d’bddxﬂg’-‘r@exﬁﬂﬁx@&'actors, as is

respect

explin et i SR < B SoRaT o SRR roq 3Ry EFRYed n Figuee 26
Consequeraly] thei®llgwing tlussr state edy be ¢hesinedy PRBFSHATERGOHrBIQ L%, SDT 0%, UDT 25%

sequence may result in an uptinme of 71.4% and a

correspondi ng downtinme of 28.6%for the tool 150 when

consi dered as an entity according to the conventiona

technique. As is evident from Table 2i, one failure

occurs in entity 152A, two2flailures nay occur in

entity 152C and one failure may occur in the

transport, while one failure also occurs in entity

152B. Consequently, as




previously explained, the nmean time between failures
is 76.0 hours with a total of five failures. Contrary
w0 ooovioesse2 val ues, determ ning the respective cPCBUS2006/047608

tool states for the respective tine slots as indicated

by Table 2i, i.e., applying the above-specified

procedure according to illustrative enbodi nents for

each tinme slot and accunul ating the respective cluster
and NST ®0| Basédaineie, upaises sdppeviimesof 100diyss aridridel hovirs fr IPRY awd Fff2en respective
operatmégzgé:rﬁegﬁgy%eg&um&ng r&JrJ:SQWdQQTMZU cs for the individual

stat'es conprising the state of the tool 150 are
obt ai ned: PRD 130.0 hours, SBY 0.0 hours, ENG 0.0
hours, SDT 0.0 hours, UDTX28le@i hours and NST 0.0

152ATO0T 32 QOTHSqUCTEEpA, ?ﬁu@im& I1%@¢ | . €51, [@nIPpP2 TIME
¥ Lop lof 77 149 g o i o PR :
SBY; hji YRasle WY un AUl ed*Bonht Y RE, | i Zd‘g%qf DOWN | 140
PROFUY tHREY NDIERD t|he B r ¢sp@idi NgPRRI hERhg| R ors ¥Br 12.0
p

sman U | Urs%S{ i n @R 1 aue 0| 28vG whi BTt hespespembwie | 140
b g{ﬁjng f ctors gn ste‘{%(?zf angk 5t ePprb af ePlgDO UP 48.0

entl t he Wwei ght ed failurejcount
UDT af |BRIs| iBRIst e PQWNadh W4vi hgPBPf hi TR e m%‘f%h oP? 40.0
ple) SR WO ffpa)l ur espi n [stem 2| weRlh a PRID| ureRIwe| ghtP of 40.0
1D u.lld ofe |a Ilu il ?60% B V\Iiih d |'d.| ure ui gﬂP o1 140.0
1.0 yields awogtedfallure count of 3.5. DOWN 28.0
Consequent |y, pGq ndi®fy fetrics indicati ng '
reliabi | ity, shalome NTBES.0 MUTBF (mean uptime HXQ¥eAdn | 1680
ertre—ant=hrTR—Trey—be—determTed, —THer eny y erai ng.
MIBF (productive tinme/failure count) 37.14 o
I\MTIBFY(“(“&%P‘I‘%?‘T%P‘F GPTEPSRoBTiPg Broogs Sfﬂ."e?\%?d?ag ’%\S“{? - pyime of 71.4% and a
correspéridRpMbintidcf A 2B GYecoratumab!) 1 50 @h@G:ohsidered as Fpentigyyasenulies to tligeconventional

techmq&; 0 I‘ ¢ ?éé%{&@:q'ﬂ%& TEBRD;, Eﬁer@lup&fc&frﬁmfeaﬁtb Ufﬁ gt feifuids AR o&fr in entity 152C
and oneh @dliu'g arhsa.ly is?é(f(')uéb’i/ eltégsr;])%)/ nthlllg rc‘n?‘e! faEh?rg r.'!1 so % c?v.r% 1h %LtQ§ 1?& OConsequently, as

dicar] ng ant devi ati o N
previoutlp extphuined dlrerresap Sme bettjech Gt s 798 B W‘H’ga pal A free Biese fpmirary to these
values, 'daé?ﬁﬁ}ﬁdg(lﬁb reMéEtﬁf@\é&Eter tol Bﬂa@hfod&@rre;ﬁecﬂfre angitsisandisated oy Table 2i, ie.,

sul.Ls, trg]cee a Ie Gl &f Q¥ time slot and
applylnéng a ?ve—s £C f%cé pav ald E?c]% S)G?Iﬂ%{}e Gl ﬁﬂ)&ﬁl&l ti t

accumuQme (WWWE}'FBF") t))ol sﬁte@ ﬁl 1ﬁ gredxoys})a cx%weg hw1 h reference to Figure 2c, the
followihgl@@atitsCrat tht endivitidalupb-staes @inpAduglte priewf daddo) 1@90@& Phigiged: PRD 130.0

hours 60rh§§ry|]§NG b oS0, %%Qﬂio hJ&)/se’Ober@ O%Q}\J h&HESST00 hours. Consequently, a
‘enhanced t echni g

surin heduled
productie, fineg e té'blup‘é’f‘eat Z 77%(%'§r BB e%r‘%vllagl hg t] rtllén%pglt l%r?tqlmélel o unseliectte
downtifh@lis 23@&sur i ng tool characteristics, such as
reliability, availability and mai nt ai nabi | | ty,

\NP'tS[ el s éltlpe SN oncimg S'L %}ﬁ&gvﬁc&y‘qg}%&eﬁﬁé@s mlRBIALR 0.25, while the
S a

may De _use resenti nq fail
respectivg pvpxégtﬁ:g I%M‘Fgm é‘eelgtazéirstep ad\re ]Sq a?cg\seqﬁ%mfly,t li;ﬁ V%ex%llflgl fallure count, i.e., failures
in step Wedch hiverg adfiituird weight oft02S, trayeilbes imotrb R meth 2 fapluts pv@xgbtd;é l 9 and one failure in
step 3 {vﬁpg RGP t}@&hm l@fyletlcta% v&étg‘ﬂé& ?aﬁluxteQ@Llnt ot 4. eCon‘eMﬁﬁd‘nﬂy Ror@esponding metrics

mdlcatlaé ?h%itltlé,;/ ﬁ?x&lﬁoggjrgﬁthf[% mefm %pltlme%gg‘bgrgf%ﬁur o ne R may be determined,

therebspisliling:0MERT Gpinaiyy e /Elyrecerin®l W%ﬁa%ﬂ?%‘t‘?‘%ffﬂ'r“? Feoun) 37.14

hours 438 MR (& htibhY/ r8ih@ ket 16:86 kdgr nore, in sone
illustrative enbodi nents, respective failures

ﬁg&%ﬁg dﬁ??y@%gp%%;gggegff ﬂgb ggférlﬁ:f%{lafsetélaét%&u@‘{es Ec%/ ﬁlge ba51s ofe the conventional
techmcfuafiihlﬂf .0 Kosy tﬁhyoyplsowddatmg aaighificnt dteigtiado the corresponding results according
to thega sl SlLERGY M?)re\éb&\’\é Qlfgh @é%?&rdf%hls)/eﬁcl:w&sth@quﬁl@@f the present invention is

aracteristics. In one illustrative embodi nent, the

wei ghting factor nay be determ ned on the basis of the

capacity of the individual entities, wherein the

capacity may be determ ned on any appropriate

perfornmance data, such as a%eraged cycle tines for a

plurality of operations, supplier-specific data or the

correspondi ng capacity val ues may be dynam cal ly

adapt ed dependi ng on operating conditions. Mbreover,




any nunber of sub-states nay be handl ed by the systens
and net hods provided herein, while in conventiona
wo e@hinrgieres only up and down states may be usePICT/BS2006/047608

the cluster description of the conventional technique,

atruth table with up to 2n rows for a cluster too

wth n entities may be required, whereas the present

i nvention may use a setup matrix with n rows only
indicated by EVARAITRIE: availdiljly defimd by m\fe(MTTcMM’r‘BV*MW@F))nY‘ddmg 0.774, which is

. oty surplus of parallel

mmnmdq @§hgb§%fﬁﬁ@%%g§mgﬁﬂﬁﬁg %Iustgr t ool , pthat Is, two

paraIIeI chanbers with 70% capacity result in a

@apasilt, yhelposent mierBosprarids appeiarsed tephaioh R gtsurigegng gonitoring cluster
tool statmgraiyr}fovidﬂxgttﬁbepo%ﬁﬁél @sttnhe@ddahg foeiCharhdiuistics Buchag adiabiijty, availability and
mamtame%ﬁ%,r\% erem m some Lﬁ?us&atxv%xﬂlﬁ)ﬁ%ﬁtgtsltaXdar@Em m?esd@agrb@ %se@ffor representing a

ensiveness respect he represent at & id
corresponding; clusterted rstatsy o Fon iSRRI Afeigdise tfth sigtep may he coPn#)me({ o provide a

representaflorCofUisel Biste@bI siaxe, Woeteih i IGperdye combipatioi.dkad i asgibeatieri 97 accumulation of
entity sthiEd sr %lal)'; §%E{:m{%ﬁ of:il\t/télblaﬁsbdfl ah taMyran@tHyQQﬂ'rleﬂ higrafA structure of the entity states.

Furthen%mﬁaolgg %{u&&%la%%win%ﬁ%,lureip tlﬁe a1 ures m& ﬁaﬁr %t %?rt;%;;;d’n}i&g entity states may
also be ediTdiomer basishif sprrersietd waisbiing f%awés, mewebssnf?‘a@mﬂehldh‘i‘wee glponsistency in
view oftnnx%ericﬂ\/v%mgd &ﬂomyarzb:ﬁ:nmﬁil foi @ ilaReEhtipe actiodiged:, ihe weighting factor may be

determugeg 011 %e g S18 Op?ll gapa :‘iltl Y, ﬁl.hg ﬂxtdlvf@ Qgtftt%s %9@1'5 %Qa&a&tﬁrﬁ@ﬁ:@ determined on any

avi ng berief | t u hl er-%:ecxﬁc data or
appropﬁq@rperlfwna%@tae Rushrp %’Craﬁ‘?éy‘iﬁ? 'Bﬁeé&r a (U °§ 8?“? 18?3’ ?1 PRD
the corrbPdndiig cﬂﬁ&lfyoram&dmtmbeadydanﬁlf:@lv @ddpted delendingmay qppratingiopditiqyg, Moreover,

any nunlilgerrlbtt s@g Etggssm@’ e ﬂaﬂdl&f‘@ﬁlﬂe &y@teln@ @mﬂrﬂ&ﬂidk §r00ified herein, while in conventional
onstruction or esli

T e P B 0B o
truth atiti@tth tthe 2)aovisi fond epste tdedetithe ﬁﬁtgleﬂW%P%@We% bﬁ\?@a%‘h‘ilp‘ﬁsé“‘ invention
may us@lx Le@lf qgatx@cr witPfl EJ\JS%QlyaﬂﬂrﬂiﬂnhorS uEdeeraﬁtllﬂtehtﬁJBSnaartﬂce into consideration the

capacntx ?11 Zlﬁto? %a qlcl engl1 esn }av?r o% 819 Eﬁ‘istg'qgol S&Rdt Esl Rvo%farahch %hambers thh 70% capacity

ectlion sou
result if caa\mgelpssmfﬁpﬁ FheaLe o rh5|°h§nb6@| B Bhﬁf‘wsg GP“Y%‘”"*“ technigue, 2
capacm,Cllon NE&)% Lis u@ecByS‘.foﬁsJ’e}hueﬁml’rpr higlh riggreea pf tomipeghfrsiveness with respect to the
represexfctglorl ﬁauc(b?sger 181 th SGEL YRR WREE §1§de@@i§ﬁgﬁ§usfef RARiR noldlS My be achieved,

n more._entities oce
whereuh-él‘gaosarg@é]lt iah’g'lal”g‘fyat“é{ib‘l“& %{% Clﬁal tfm%gl trlestuﬁ elg more ccurate metrics

compar&d ta t@vasibralgtlingmesuni t connected to sai d |nterface and
configured to autonatically determne a netric for at

ast a emvemlon may be modified an
ni]ixerﬂagﬁcﬂgﬁml oc[lmen cp sc& d}yag \%\{1@ dngp‘JitivE BMy @Qﬁi, y b dified and

ust er

O
practicegigip dh@rqg& élgseqwg@g)égx@gn%@pgerrt Jf élﬂs% ﬁlallle c‘&é‘é Cﬁ gavgxﬁ e benefit of the
teachm@'?lﬁéﬂene NiFbit YxabibleS Gk (hrakis Steps sdt Jorkh alPyve Tap bg WS‘[ﬁE'WF‘bF“ a different order.

Further%ml%l 3 ﬂmna%ﬁsragé Bueddldtho SHledeBil® it dBiuk R ddﬂésiign%fﬁlf $hS®f, . other than as
descnb%;égéﬁ?%@%er%é;%% *‘iefgtg‘]éng‘ﬁ%‘é tjxatC t‘il}? ta!'t]g‘tular l*tpo(arx]xt gfascéq e& Qbove may be
altered e trhddificdrand Yl soets ivariaifos st dormdere'és‘sthﬁe@% atPes ; a“%\ sRifiplpthe invention.
AccordgJTRE pro@otidR kdugh®BreinGi ksl firt i thaTldims belpaci ty wei ght ed

state netrics on the basis of said capacity wei ghted

current states for each process step of said cluster

tool, each process step being defined by equival ent

entities of said cluster tool; a state accunul ati on

unit for determ ning an accunul ated state netric for
each avail abl e state for each

23



process step on the basis of said capacity wei ghted
state netrics; a state m ninum determ nation unit
w@oni7ioggTeed to determine a mninumnetric for BPEDNS2006/047608
state of each process step; a state capacity
redi stribution unit configured to determne a netric
of a total state of said cluster tool as a set of
nmetrics for each state derived fromsaid mnimum
metrics; and a dynam c st€LAIMS{t| mati on nodul e
' d to dynamcally update said netric of said
WHAT&S‘?% ﬁ)gkglgt e. 3. The systemof claim1l1, further
conprising a failure count unit configured to
1. cdetygemicomepraingei ght ed failure count for said cluster
LR Bkerf@R cbiiRull@Bir&ceRt pHadsEiméssiped fraibdluseapaltiatingsvogk more entities, said
each of Sgimdssgrc]zt !)Jii erglateélto e%}l]l%f dsetng&]s,%d claim1,
wher eiff €A G Mt erfrace 1s further con igured to. oo e
@siehramiieation Bribcoanegist ip s R AP AR P EREEUT Gy e 2 e
SYSt eMr & Rist ofprof eistslitg aivailabitiiyragd meihtaipehdlity of sgidichpster tool on the basis of
cl ust efig1,Q0Ls mBsaghs 48k ARLionEIRBRAESIF BB eAtRESHisME Bigster tool.
process nessages froma cluster tool used in a
manuf acturing process line via an interface
2. Thecenanusfickat 1.rvdrerpintskid siaie estiglatigpusit cCQpSEes: sai d cl ust er
t.Q0ke @D bdtSHinighe@ni® Il iabdnkiyuraf to @dtérintne @ sgpacityoveighted current state of each
. dtﬁtl()erm ir(l%o%esgr%grsm,for a current total state of said
entiy SR PUSTR?” Y6B1° 6n The bBasis of a functional capacity of . . .
cattic Smmpation gRitcfpded ot Y FABALY JELE teg sta e‘?ﬁét%‘o‘ﬁ‘f asis ©
capacityOiveightadi ciirdny stuvbscfoepach pacels prnefosd dreissiaglecncle BIPERSH Siep being defined by
equivaletnPQlkit'i%B?&idfc%ugte} tg&or rbrF-t I on SpeC:C fying gnef of a
%;‘ ?clé‘tg‘?‘/m*\%ﬁ’é?r\éﬁafhr %éelngin%{g%% gcfcélu 13{1:8 s%gc\e/ ;&Q (é gqglézgcgtaaz%ﬂé%le state for each
process Step1pT thelasis of spid ombadtyiweishtsd gpte meticst andby state, an
eNghih B8k dstdrain&ionan chHEiduke 6 dewlinsd atngnunametric for each state of each
unschedul ed down state and a non-schedul ed state, and
processifirein said plurality of available states is ran?l}edd uster tool
i atatheapdeisy fedistiibrgion PREGORFERA R ST Bmﬁ‘f’aﬂéas‘t"a‘pﬁ’ﬁ‘eo PRIgy gluster toot as
a set of thePibOPUGEH e Rtiadddomasaigindnmiohby ngtrigé;@nd an engi neeri ng
St &t Snic Rars SREIHNSD B0 Whest R € dyRhiddMSspRae thidEflettlOdMBaid total state.
stdt'e andt a non-schedul ed state. 7. The nethod of
claim6, wherein said netric of said total state of ]
the cl Ut ostehodiclaing 1afuser eofnpysiee Gilus geppt paft Genfigated o determine a
wei ghte@stﬁﬂféi AN br Whid dlus@r o Sl_SdﬁQli‘emaMﬁgf@ﬁe fudétiosa b@_acﬁti@a iof @bk o said entities.
states and representing a wei ghted contribution of
said respective one available state to said t ttal " rocess data
stat e. TBe sygtpra of@itimold Wheret)saift testace i frier CopRMF 'S FifgRnes P
with a ARQGHHTREx@tidn8gsin, siibprofesydalaibeig telatey fo said glupterdpali t y
and maintainability on the basis of said netric of the
total state; determ ning an updated netric for said
tdtal StHRIEPPE Eoperation time interval defined by |
arestiviteeprodvernTaesagts fam p shisier toplaisesip (pnutaRyring PRRjesy line Via an interface
wei ght egnfmaratdstwithfsai cRaetodD sai8 aluder pdoUdodiptidiyg flurality of entities; and
egétlx}r&mesg’a mvg?necrfgrl 2 tuftbht St lsfa oF ayd Jl]uﬂtel' k& (J_an\ﬂﬁﬁgis Qmﬁ&!tig%l capacity of
i SSUTEYESS a reference, ereln sald wei ghted capacity
for eaGirheritty 1 sdPQEPLPHFIEY on the basis of a cycle
time for a specified process in each entity and the

nynber 1af | SHOSLF akigss, ShHtktd AneRbelymfbRecsmHRptsd Boleplfic information
specifying one of a plurality of available states for each of said entities, wherein said plurality of available states
comprises a productive state, a standby state, an engineering state, a scheduled down state, an unscheduled down

state and a non-scheduled state, and wherein said plurality of available states is ranked in the following order
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entity; and dynamically updating said cycle tinme on
the basis of said process nessages. 9. The nethod of
web@pord92 f urt her conprising: defining a setupP@EUS10R6/047608
for said cluster tool, said setup matrix conprising a
row for each entity and colums for process steps and
sai d capacity weights of each entity, said process
steps determ ning a process flow dirough said cluster
from lowktQ @ higidafpribiitig Roductze aratg,hystzmﬂbygmted arp¢ngma=.|n|ng ftatpfa scheduled down state,
an unsch%i\{l%h Lab EaSlat 8Sn-schlIdlcishng sai d hierarchy for
termning said netric of said total state, wherein
said hierarchy has a ranking of said pluralit
avai | dibt exthodbldain g, wheseif @f}iq? Biris §f eﬂ*ca@fal e Rf %6\%‘%‘?” tpgj is a set of
values, egéhg\aﬁﬁtbelﬂé bs@&dlattéﬂ with aPe@eiiot bcorshiataeilatde sthrariohld yepsdseting a weighted
neer. down state, an
“m"mmﬁﬂsgﬁ%%h$mﬁwdomfwg 5 %Qzﬁggggﬁgﬁggcheduled state. 10.
A net hod of nmeasuring a state of a cluster tool, the
get hOdl‘hGﬁﬁﬂBbd &lciagy 5, fieted opmpidsingr ocess nessages from
gpae%:srl.]mx?ﬁf at QeaR ML 8¢ xjeﬁa%mgf a\%ﬂ&ﬂxﬁt& e RfintSiadvdine i@t B4sistod&did metric of the
e ning a current entity state for each of the
toalstatgint j t i es on the basis of said process nmessages, said
Clepmdmiog eneridetyd sewic dor il PRSI firahiopgtsP it ipipfvglgdefined by a state
change o@éﬁ&s{&pgrﬁi@ent ing one of a plurality of available

ﬁg%rinr%as wexaht%% ch) ag‘xn gfoxd eeatcf E)trgaﬁ ?}I( ﬁtxtﬁe@ m&%ee&huy havin, &f the lowest

hi‘er ar ch
capacity[i{ uedip§ & jpfemos WAFTFIR B vk SFPgﬁ“élf‘E Sahetly %‘%ﬁ&?‘éeds ¢n
cycle tinffofla Sedifi@l Pdcedsueach ersityeamd tleoiumbaa€ bubgifates sirgltapegughytpeqgessed in each

em“y’aggatrlcs bei ng aSSOC|ated with one of said plurality of

avai |l abl e entltX I
dynamically updating said cycle tlme on the basis of said process messages.

e basis of a

9. The method of claim 5, further comprising:

defining a setup matrix for said cluster tool, said setup matrix comprising a row for each entity and
columns for process steps and said capacity weights of each entity, said process steps determining a process flow
through said cluster tool;

defining a hierarchy of said plurality of available states; and

using said hierarchy for determining said metric of said total state, wherein said hierarchy has a ranking
of said plurality of available states in the following order from lowest to highest priority: a productive state, a
standby state, an engineering state, a scheduled down state, an unscheduled down state and a non-scheduled

state.

10. A method of measuring a state of a cluster tool, the method comprising:
receiving process messages from each of a plurality of entities of said cluster tool;
determining a current entity state for each of the entitics on the basis of said process messages, said
current entity states of the plurality of entities each representing one of a plurality of available
entity states; and
determining a set of weighted metrics on the basis of a predefined hierarchy of said plurality of
available entity states as a measure of said state of the cluster tool, each of said weighted

metrics being associated with one of said plurality of available entity states.
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