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One technique for inproving the operation of a
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tool s under normal production. When one 30 or nore



10

15

20

25

30

35

40

amount of work-in-progress (WP) accunmulating in the
nmet r ol ogy queues. Under this schenme, when the out-of-
service netrology tool (s) is returned to production,
WhEgdipisi ng rates are returned to their nor ralig2oniaphd24
| evels. One problemw th this nmethod is that it

er.son nual Iy reduce the rel ativel

‘”‘L‘?gw"ﬁ‘%sséﬁ' 'ﬁ E"“““ r1fﬂ‘g‘?aa¥8&¥mWéﬁflrﬁ stnlingomiogye leow?gswbgshed ina
tinge HOIEUPCIUG#O“@'@Y Vﬂ@'@s theirpdhint of maanlogd daty isirdiGded @ RbL dﬂ@t:vely impacting
theS@INltd ﬂi@nﬁ?lﬁtd@rﬁxi‘ﬁ%i@m@@xtiﬁ:ﬂhéfg}ﬁlcaﬁ:% 1@&1&:}’ t%‘lat)fnap%dg rsep a?fe t drodSction and
prdatd §oigavhen the affected nmetrol ogy tool is retu ¥o

pr oduction. This is an inefficient process that

requires diligent nonitoring of metrol ogy tool

capdsi frgserdinvantiomesRetediasvelcfian bt aRSs| fedcind Qe aflLy on%]pr%?]ore of the

g

prdbR&d ded My Bove@pl ing rate plans. If the relative
baseline sanpling rates are not reduced in a ti rrel y

fashi on, work-in-progress (WP) accunul ates in the

met rol ogy queues. Wmmomﬂmmﬁqﬁ he reI atively

hi gh‘h §1|t ln&%ﬁgﬂ?&%&rﬁg d)é- e(g‘t% é’§ m?s oe\(he ?‘; and] Syt*%‘%ﬁ fmi dynagpipally adjusting
it e(fgﬂi Samé’ ngtg%tscﬁrugﬂh%’i’ P‘Blﬁ mefqlpgy éapf’%*yl |ht prie e“"éﬁ@e@s%nbodimem the method

coppstes BlPUgYE TaprbEt sprizol agil thdo ls@ddped Walktntina f GhkGihe %@ology sampling rate
for aClEAstant ﬁh&r&%gy %eM&nZ%%Q%i‘]iﬁb]E gtéo%???g qug %i?dée"qzro%du\; ét}e)}ietcrmmed

rogr.e ver sel
ava\’l\ﬁfelﬁlekﬁ Sgg capgmty ?osihe rﬁ%cié@yrc%ﬁlr% émlé}y]é:rewd{\e melolgaytcatyiol upiy datbrripes a new
me‘éf""gi’ farelg ”f‘eé@ﬁfl Ben the fdseitiodd i oflabivanetedfykgecims t he vol une
of nmetrology data is reduced thereby negatively
| rrpggcdg ; identify problens
Wl D hild0nadudfie Bl § 0w tr%j)"'i‘ geéﬁ’“’f?ﬂg)g 3 FEgE paptol unit that is
acanlt ‘8(9?‘”511“‘66&&%@1"%“‘35%83’ SE?PR#GHJ@’EG fiy o llealss onc5meFalpgypERB@NT determining

avajlahly emtrblogy Fapacdly, rveieteRdihd GeO L Hﬁ@ﬂhng avé?lﬁbl@hnetk&c%?tcaﬁacxry COmprises
t he

dete&ﬁ;ﬁlk@h rx\gmgchgf ﬁ;fﬂio%%)f oo Fiar I%n%&%&iﬁ_ﬁm‘f H\/anr@qegéf Tl humber of

metroFo { % L above b
I°es &t i A RTer0n "“’a%a Getterapl gf i meelopdtotipary gpinod® be completely

mtemm raridnsysdeensndi ovaildienambieg|chiicind] Hshidg y control unit, wherein
the I'ﬁ&to[o@} &@Mol%ﬂﬁrﬁétérﬁﬂes%@qneua%r} s r@h%%@ e%egg]%oﬁ then%{%tad available

mctr%% ca ac and 680 d stpative e e
eyS p r&fnlg' é uo%metg;l %éype@a?ﬁe r”bPCC‘H‘f]?F‘Qe withake few metrology
sam%lt&éfﬁ‘tced to det erm ne a baseline netrol ogy sanpling
rate for at | east one net rol ogy operation,
det l e et rol.ogy capacit and
oAUl Bl G RP i e Vi agyeloapraey oyt s
adap?cs 4 Pfécrrﬁxﬁct # qu@gg, mglEptey eAeplingirete W et ledsnork heusiad I‘oﬁdrﬂ@y determining
availghd triedlogyt thfacide tv@éreth MIRSst@ cﬂ‘ed/é’tem;xﬂnm{!a@leoxg% ol%@sﬁpal !ncﬂyg comprises

detednli ab@gﬁg R Seterni ned ayal le metrol ogy
. l% Ioﬁmgﬁol&gﬂ% gslf] T AStra Ve hjﬁg i AFEHPine t"’ﬁé"“ﬁc metrology

OI’”““‘)F Ao C&’“ BHPP P8 “b‘F‘iﬁWfdm‘irg‘O%( tppdst thad [ grymebin bniteble Uioxi performing the
specifip getralagy ompchtipt @derdlmaldﬁtﬂeriﬁﬂrﬂ@yaod&aﬁceldhﬂt@ tﬂﬁgrﬁ)ﬁ)rl Qgéést the specific

metr Sl pérlGn, A Riin, Of d@tcmln@@%&a EndfBLL0LOY, QRer at
wherg? tthe m; ‘g Fﬁ;v ;?% e e nmet ?%P me'f'g}]c ag¥y ‘V/\H@?‘%"W e I unit,
ot (())gé/tch WT“ %te%’ﬁ F any @e??é"(g}’ 6‘1“@’@’}8 r@*aﬁyaﬁeci typn the determined

a"a”%nlpfrtfl(’@éscaz@rtbd endepenfpmiing gdditionyl e eslog® fopdRioh:Oh QEYrdb@OLSh the new
metrdip@tanphi rar rently avail able as conpared to a total

nunber of netrology tools that are generally

avai |l abl e, wherein all of the netrology tools are

as Burfther fospuve orrplinens Ity mefiot @mprengealik @ mepaay ekrRGnit that is
adaptt(h:a ddtefh%mHﬁﬁlﬁne&h@&blb@%rﬁphﬂ{?bfe%pﬂﬁag %&a:?éhto?ég)t 8 e;ap jof determmmg

; r he netro

e AR AR Slrllel et P Sish o iy R oo

unit determ nés a new met
upon the determ ned avai l abI e netrology capacity, and
perform ng additional netrol ogy operations in
accordance with the new métrol ogy 25 sanpling rate.
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In yet another illustrative enbodi nent, the nethod
conprises providing a netrology control unit that is
adapted to deternm ne a baseline netrol ogy sanpling
wat@ohosssat | east one metrol ogy operation, detewsionsngizd
avai |l abl e netrol ogy capacity, wherein the step of

d&ﬁhﬁfn@h&‘rdﬂ)@y aviainht amaﬁulmtf&%ls&gymgctﬁ@@ﬁhsg Mae %MJ g&/ §}§§mo31Qnd at least a
squ m:gtl;lo |0 e%n r}1u 1s dq{ererqe tIr ga¥ iea oons alt aor sratlon roviding the
arla ﬁ1 4 ChEEryrey op P §

I'e” for
dﬁ@w‘eﬁ fb@ ble 615@11%’@’ PRYACItA SO @bmioe:d cqﬂ@oiamre otherkin thaivetrology control unit
der@inie a0y mbt@bk sakbiak rafibese §@Behedeteymifdaiahah! n&:tr&ggry capacity, wherein, in

da Jngx% ms Ech &J't]rglogyssg ldﬁlln }a& a;E?rB 119;1 rgtg}flor?ne derc?htd mepdl(fgé Pperag‘f“ 15 reduced to

00l

ﬂiﬁ@%fmt Weﬁdglﬂ@eh ’F’F‘E’ A éwcr&wé%tfheo% leaf;s roo% ind¥aingy tobreation, and
pet@trangridigal avadidea bjcatiame hnebogy: \wapactt yctodgf A@pling rate.

metrol ogy control unit, wherein the netrology contro

uni t determ nes a new mst rol og pl i ng rat e based

upon the det er mi HEGEIESGRRTIGHPRTHEDRAMINGS capaci t y,

and Eerforn1ng addltlonal netrology operations in

acc ot garresionmerbetipdssivediby refatncote dgyolloanp Hispigtimadken in banjuaction with
tHe WcbRikying 2 bHags! @ tvbidielive PipadieRridrals iy NMRlRAchiC QAR LS ES
providing a netrology control unit that is adapted to
determ ne a baseline netrol ogy sanpling rate for at

| eastEBhE ArerPbicd Ji-lufrerarcl bRaruterae fiskmigacoodinee with one illustrative
erahwdime:d bf tie: prBdor ioveapy; capacity, wherein the step of

determ ning avail able nmetrol ogy capacity conprises 4

WO 2006/ 041543 PCT/ U82005/ 022424 det erm ni ng

met r OBOYYS £ 3BT ot dagen of§ grere dprisd fepictinat § Séﬁ‘?ﬁ i gecerpngee with one
iliggtrafive arsttodipere of teet rasdnDigyen@piendat i on and at | east a

second netrol ogy operation that is different fromthe

t | t t d th
L s L L —
witeane dlhgiyre erchetimelt ofibrikesentinert@in t he nmetrol ogy contr ol
unit determ nes a new netrol ogy san‘pl ing rate based

\l,’l\ﬁg?e%\ E:e th(ﬁ:I eﬁ%yge:rltmn nl? dsusaf‘:}:rﬁaﬂale qbl veanor{rxg Vgﬁoﬁ@ﬂ? grl\s @aégﬁﬁwf r{ams specific
czpb(gt:h@entséheseaﬂﬁyq bﬁrgl shoymdy therf fm@plg@@@ ﬁ@w%tap@qr in described in detail. It
shoP& beahnicvod, SoweRd Ut the Bcriplidd @€ Yr shdc@e emdﬁgﬂé i h& ﬂx&hded to limit the
1n%L&1Q{) gg){)a:ﬁ@baa%rw dlicfaged 3}%{ E oqgart I?hee 5% dm?n 1s§o fovcr a!l modifications,

nmet r ol ogy oper ati on, or m i
“HELFE| ﬂg?i‘e&ﬁﬁ‘iﬁéfaf“ﬁ%g“’?"h‘h%\éf’(‘fﬁ Pefaiiens frventien fﬁé’?ﬁ“ed by the appended
clgmgt.r ol ogy sanpling rate. BRI EF DESCRI PTI ON COF THE

DRAWNGS 10 The invention nmaybe understood by

referencetot@followln description taken in

conj unct i on WXHPECHERCARRINEOUTTHE BVENLION i n whi ch

acuulrparmyT 1y T oov

|'i kelllrseftier erpedmmtsvbthaentod entifsfriped ticke. Bite iemdsSf i@ ndt B features

of ViR I26rkk) mE)kengd‘tz@loxl ark 365@1!}@& fnlid fokgdah, oﬁkvﬁbfacg{ir?enﬂeoagplélated that in the
in accordance w

dagt%?(fpme;{t 0 %niy sucg ac rf'%orgbodxmerft %’f“erfuﬁ ém}a?néegté!#ﬂm s;?echeﬂelmimeﬁ muité:e made to
aciopyg d}eée‘@owe§ weadfioplls furtend cyiplike wihagstearrriofd sad proin@s-related constraints,
wid@tvait V28 0vodepé Bple@bhbn @aBMa!T SFebiar, QWWBQ@%@CWM{I&JcQQ@evelopmem

effE lniijg?h‘ gcaéohgigx ﬁlgplg‘lgl &Fﬁm}?%ﬁt thﬁd Qeverﬁlqess b% Q }/o%p nte uﬁ 6sak8F gor those of

gram o
Of‘i‘,‘%ﬁk’ﬁl‘q thertg l‘i’f@tgr‘ltﬁlb?i’@y"&‘&‘ﬁﬁfcioﬁ’gc i n accor dance 20 with
one illustrative enbodi nent of the present invention.

Wi h | e Erps@nt Hn@%ﬁ&t\blﬁ’ Bl)u.l b dé;u%gmthfrg}!:rgxcg ‘8 th\é ?tlt’acl%y ?gurcs Various structures,

fjcations and alternative
SY%WB&&% HRerFe §’-‘efﬁ’8Paé*Efﬁ‘y Aegipisd Briratigii wpowayf Gplargtiog ey and so as to
nof gpsduigehe ghresend imgstioamdh derads thee pre wvrll idesCitbedkilled ialdé at. |Nevdrtheless, the
shoul d be understood, however, that the description
herein of specific enbodlngnts is not intended to
l[imt the
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25 invention to the particular fornms disclosed, but on
the contrary, the intention is to cover all
nodi fications, equivalents, and alternatives falling
Wi p/1643e spirit and scope of the inventi onPasus2005/022424
defined by the appended clainms. MODE(S) FOR CARRYI NG

e enbodi nents of the

a ngs 03 CIl | X Eﬂ.
tgij&s/&(ie91;{5l|’v:10ér1 Ngéﬁ em— dlescra%b od %gf(g? I’Y‘ﬁwlﬁe YRGS e &g prsent invention, The

VPSP PUrasented heroin shendd berwwderstogd ansirinterpretedhilo Havepl eqBifg @hdiseR with (he
urgprgsandies efitliokresebrds and dhiag:s BPRGE dkinedih i H}@ Reievdnt arlMp, | speggl dgfﬁﬁl Lo& a term or

1BRe, 2P J%h.@&mat rén . ofgyel.opnent of any
p p s mmé Dbl e oflRY p: tgw%ﬁm@ﬂé a5 fiiettood by those

nunerous 1 np
S @%m g“”’ Bhe ‘?}ﬂ’gfd ‘B%ﬁ ilisd by “G“S'SQE‘HF%W the ftram gepluebediprein.STo the extent that a

temh@Ppieds itsaded o Isuchspedal eempb,| zanaenemﬂgfb&ﬁy !§$nqmt qn%lez@“)cﬂq)y skilled

arfsid, $3¢hSl sﬁﬁ:ﬁﬁdeﬁiﬁgéﬂ B b@&pé%fyg‘!ﬁ g%rﬁ in thg\'h ecxp cation m a %{ mx%npllmamwr that

dl{)&@md% %[IVOZEg mwﬂgt ¢ ‘ff&’ﬁl defingyianyfor ‘B?J‘ﬁ‘é’r?FPI%e effort ni ght
be con‘pl ex and time-consum ng, but would nevert hel ess

be @Refediif it EigundEf E@Blhﬂ%g bfo@cr dﬁgha%s@f Qxf illu ggthil: el ¥acturm.¥.ﬁéstem 10 is
I SC

TOVIie LS Ie Im(- eelrl]lﬂef
il o R Dbl RO B irTe st Wi = Evisespisonducor

P resent invention \M
Y 1 MEOwR tha dpesor i Wé@i as Waey yuimpletentidi @ SonduSyShbaBon facility,

th?ndntd»evs B8 So Hxﬁﬁ:deﬁchlalngEelt Halel Yo &{&Plnﬁﬂu@@mhﬂ} e‘ilnr%mggngw'rﬂ(tg%chmques

d cﬂfed %rplg a v 0 n Qtzr‘]:e a

A TR S e A —
II"T mﬁyn%ev\ﬁ“‘:f"éiedt Hamecdny Fitete Flﬁ“ufah‘ere af & vaNpvEiidaeled sBouit devices,

inclufige, b NYOInEDB/ PidrdBABssRC HletdGR @&%@&glﬁﬂgm@ﬁ&cé&ﬁe Qpphcanon specific

thFa&WIcﬁ@zﬁs @Kﬁcd)nQ Mﬁje@qie\h&s d%g I%écl%?qu@snmay ég’n?l gpplied 1ip workpieces or

present 1'nve

exa
m&h”ﬁ“’%ieg an O%F{r‘ha"”‘ré ggrﬂtg‘gcdc‘ﬁté’f“’é‘ieh shoul d be understood and

i nterpret ed to have a neaning consistent with the
undermsitvad b %r@fnneﬁth%@ue%ﬁ}ggengrdg thQ'ﬂfa&%%%r SF/Stten}: N flowins them to

No
excﬁa!ﬁ%el exéfﬁhg)gj}og 1hﬁ:ellustralwc nwnufactugngdésfepnllothc]adfs i ﬁlgﬁhty @f tools 30-80. Each of the
t0olg P4 $0apa fig COFRI‘@IW 1 WEPdr diorshewn) Bnidteda st @ kY nefRAIR0.NChe @35 30-80 are

grogpadlsn sdtoo dkehyblst h@&ﬁtc@b)&&le}eh Qhixkd i*tnhegar&% the éctsof koolts ?(ﬂ\dﬁg represent
toolk Qf abc%rt.}nn@;l)el ﬁ!gh Rya cﬁe%ﬁc‘cél mec? mc%i pf ﬁagfangp tocfl elArﬁaraFulab ﬁ'i“fgS’é lof ef wafers

erein, To't
prog? ?ﬁcéﬁqéo@gl 1316 “’ﬂla\;% S%asslbjédaplw m:m:}famrﬁg with cagh foolaB0FFR @foR@ng a specific
fungtjprhip the pivenss fidvatExemdtey séceias foyls HKi éeh@%du@[r%éx&@ﬁ%hcacﬁ)u %R:ro;ment

inchdtle %{é@(ﬂdg?'{oog e‘fhbtglht]to'ggﬁy\éfe%)er]@ Q‘,‘t%h ?0.0P (F rlaos;h% [PIOZSF pctl ﬁ{ﬁ{g tools, rapid thermal

anncéhool F P?amgthoa Ecﬁh 1i o eYF f%ﬁOﬁpd%s%g it hienkgp@ Gk arouping for illustrative
PUIRSES P1Y- tIp ethactugl manilecntriey faridy, tehedds®.50 My Eﬁdm@ﬁg@d i gn);pgys:cal order or
grouping) UAithonal g, @&é Eﬂﬁhéciﬁdnﬁget\kblerp Bk Jis 39k ?%Lcu ar grourmn% arg dugant (tq,represent

J cturing system
Fon eﬁmﬁﬁ({ {1%%%“}02%2@3 ﬁHen%ald’i’tffﬁ‘i’ig““"flﬂé’t“i‘f‘é{ﬁ]&?f‘%’ébt3&1g‘i’ ng system
10 is adapted to fabricate sem conductor devices.
Al tAhougfactirhg eieﬂﬂ:@zﬂiyht@ﬂ(l\ﬁ@) GeRek c@xﬁrqH@%O L{&ectgggh Pch peranon of the

nfg]gg,lregne@ in con et or fab rlcatlon
"the i nveJreftg:jlgn Tlg iz Semr ma¥ SR dentRps L ‘%Fpﬁlﬂplécrnmxgs in the
ma“‘&fi“ﬁ‘&?g P BE - UPF ﬁ@*séﬁxﬁp)raeﬁmmf e MRS fretl ol HbbfSeture (e.g., lofs of

semighaducion dak) gt the fravyss Dew. apﬁitdbﬁ‘sg sdrfr ﬁ)OYﬁ‘r’U}dvﬁlLy foxosftonﬁgedata related to
the sié@f &Fﬂie%ﬁ&ﬁﬁs &Ene’if%%a@@s ot Elgxfacmre in tgeypé?fgsrs ﬁ‘))(‘g gﬁﬁg%a(bflsg, pprver 100 may

nt. 15 i nvention
store mf({rxﬁanthag P (RS g.'tt.mxcées (H: ghtvza]a fray yclgﬁe pqemtaefgsr @l pd-process metrology

data, gjo} gates.tlot davritiese speratingnadipagl EtB1QThe RO bo rlniyrﬂsB Sﬂvn&eooperatmg recipes to
one oV InGrE BARQERSBRN S in RERROT ¥ ¢ a'n& ?ﬁ ’vanousg) ergm%lie%}gc % Redqymgddn one or

processors, application speci {eor
(ASI Cs), or other devices. The technlques may al so be

applied to workpi eces or manufactured itens other
than integrated circuit dévi ces. 20 A network 20

i nterconnects various conponents of the manufacturing
system 10, allowing themto exchange infornmation. The
illustrative manufacturing system 10 incl udes a
plurality of tools 30-80. Each of the
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tools 30-80 may be coupled to a conputer (not shown)

for interfacing with the network 20. The tools 30-80

are grouped into sets of like tools, as denoted by
wWaetwenastssuf fi xes. For exanpl e, the set of teol®s2005/022424

30A-30C represent tools of a certain type, such as a

chem cal nechani cal planarization tool. A particul ar
gy pigthe tenls: 06¢outss. thamdnasplisr Wheqd metgperéoss eibof thasedungivnt, MMprdowatis functions
A3Qib&ora chrrollePo Ry BN 1R Ghd b 86k CMﬁrpt.u@rs %@&Jﬂ thl;oQQlt)u! the system 10.

30-80 performing a specific function in the process

flow. Exenplary processing tools for a sem conductor

devi tiops e éatrtip o prrespending frtsiled deestinlige arprprgsemddoy ipums of software, or
alp@ithins ,and Badballcl fefragrapd yor S)brﬁaﬂtﬁﬁrc& da@l 168 iR aScomputer memory. These
de@%Bt%%% Jnh Qegregegt%loﬁs 1rtpt9J: J)n%mglguch 91(3 e of oxr(i%gy %’]1 it %ua aTt effe{gtdrelé ﬁonvey the

annea
SugyaEes of I“Et&‘t"?”ét"é’ﬂ‘e‘”ﬁ A ozinagyrtkilh il ofti Y‘%aléqf'é!ﬂprsn’@ tryis used here, and as it is
usid genesdlly,ag ¢omewecpu bposEsongndaysequeite aMsePClkAdalk to a desired result. The steps are

thbR R:H\L@%t Hfslcﬁ gndﬁlﬁﬁdtahds wpthMA?quErﬂQJs S Ugbgllyggmlgg){ot li;;f%essanly, these quantities

ta% t {119 a}n% L|o SI cal order or grr
T 7B RSPy LR Mo Bt e o T HEE TS 6 oprerag, combined,
COpRFTEd; o lotervge glermvhgd ah basrpeaet covenimepriess pincipally for reasons of common
usERNOREE o @RS sxtgﬁlstabﬁts RehAQNekerdOsymbd, E}ﬁlract&'p @:F}ns numbers, or the like.

i nt erconnections between the tools 30-80

manuf act uri ng execution system (MES) ser ver or

contlf $pHede tgppe iy miad pegvepr, g]qxt plbqf@ese@p@quar!ar Bmsafe t beeassociated with the
apfiapilife aBylsidd] RGBSyl ﬁ”mnar&y co-ﬁbkﬁleﬁt/ESeIS@)Bl\éﬂ to t&@e Wnﬁoﬁﬁi&ogpecrﬁcaliy
st}te!a Iv@stcu& fgfrs a ?irehltat{o dle'iQthsllf}n %{mq sucf‘h asl gn o§edsn§0)or “ﬁ)alputmg or

manu acturl ng system 10
“opgffipeg|or t‘l‘?@”?“l‘”&ﬁN"bfd’SaW‘ﬁ’gcl"égw (lﬂ‘e el (FF e extiproang @ragesses of a computer

sybt@i, 91 grhilas epareonaueding davat, @asShantphlaeL kg «dJaemp ae Rp@sented as physical,
eiJcl‘r&W quﬁuﬁghmg C ﬁt&%{stc%@%gﬁs&s Bﬁl r}{énggg u(t(? gthe? Ela(?:} s:m:grly represented

ta related t at us of e various ent

asar rilczlﬂrﬂﬂereégmm ‘ﬁéPfEﬁ“é?bfya‘F% mMeROTteh & BPEEELLIRT B ifppston stoage,
tradatiabag disgerdraers. 100 may store information in one or

nore data stores 110. The data may include pre-process

and ROSt - process rreE r Pl ogl}i data, tool states, |ot

pri ort PREEeuigie Sy 10g1sp LR 5ea metdiqqy copfied vaih i pufingrongp iflustrative
wagitptic| 186 Pe ovirdey operlabi Hgnaydebpes dorol@rion e oriogpapie employed in
coffectioh @it ﬁﬁbﬁcﬂdﬁ@ bﬁraﬁ&s bJﬂfoEﬂc@ e rﬁan&lﬁmﬁﬂmm 1d. hﬁE metrology control

30 BRSO LB PSR B T 005 S

w@élmngié':duatl Fpals dQy8ft tPigTuIreses tobe dsesebpd fagsr he‘gp@r Tt prrtihlir cgyfrol models used by
thd @S chuttBlGEsi 105 Beperioh @AVRE of ©HIES0RVIBEH BRSIIedd ERE EdnB& Ghodes may be

dete%edtehngmgﬂptugl&l aﬁﬁz?ﬁ)p knqﬁ% EMQ% cﬁ nf i%rc mt:’eclmi%eso nlgeo cotnlrrgﬁwgelb may be

onputers Sprea rou
wlgiicly HENIF FURIRPOR BHES Edr ﬁ'éegrpemmewgl g adage, etc.) or a more complex
madgseri ptd mnrahneevait esen padiphlncoty@ines afysis fctawado e, Mafialdeast squares

pr@éc%rtb ‘ialfbm‘:’sn@crﬁgess(y}:@%ohg ﬁﬁpgpgc?f%mnﬁkrhquﬁqrogf (RPSEAL I’nQJAE may vary

OeERUTEr T QPR D FISCGH DA GG aPh ENE0 5 6Bt s deveop-
menhgske pfticordpmal podkivelld ibp withe tarabiligfof @et if welidiryCRilVehe art, and
acdoRiBigly; S&Qﬁﬁtﬁnﬁ&ieﬁﬁre b QesErbWdih Kredi@ 4QLNELS (9 clafR ¢ gﬁdrlég%ld obscuring the
in the art. An algorithm as the termis used

e, and as it is wused generally, is conceived to be
a sel f-consistent sequence of steps leading to a
desisneder@s litformdthe eS&hﬁ’@S aad @rocrfs&h@&ﬂolr ﬁﬁﬁb‘wﬁﬂknﬁrtable for use in the

mam}%ﬁtr fgaéystnrﬁm Q lﬁlx %gxfagng g%seésg &){1 ol ?Q%ﬂq‘ra%%m ta rs]eclS ta? rgéy Efdmpiemented
uswé’ar?%ci‘ﬂraf* el %r’erbrﬁ(frrefhry Klg}- é"@f% Tpcg| The (ﬁﬂtabrﬁgﬁ@tnl yges Semiconductor
signal s capabl e of being stored, transferred
conbi ned, conpared, and ot her wi se nanlpulated It has
proven convenient at tineg, principally for reasons of
common usage, to refer to these signals as bits,
val ues, elenents, synbols, characters, ternms, nunbers,
or the like. It should be borne in mnd, however, that
all of these and simlar terns are to be associ at ed
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system or simlar electronic conputing device, that

mani pul ates and transforns data represented as

physical, electronic quantities within the conputer

V&Y 2H0ePH1843r egi sters and nmenories i nto ot her dBCHUS2005/022424
simlarly represented 20 as physical quantities within

Ilg{xj;gﬁﬁto% atertaﬁylsxtem%tié)rrqg ggEMI S%ogxhlg?ﬁ Iggr%%r g/{a:?u&}ch%t’hgggpﬂ\d) Framework
cRiing gvgtem W@O\?HWLPF‘&éthﬁe¢ they Adwpaefiod® Gonsd (AN IFudesoia CIM (SEMI

ERRIGID! DONsiRaEhdcBikatibiot CIWrrmeﬂttﬂomn Qﬂ,h@e@mﬂc alnhl Sbé %E%M £93-0999 .
uni t

P)Qplglgrﬁi %GL 9&&415{8{ CM %‘rameworg A%g%ﬁceg q’lq%c%fé)ngntré)hﬁPraVéﬂﬁ)l specifications are

used contro netr
P“Z"é“lbﬁf‘ﬂﬁ%‘& o PEN ‘t’lh‘“'hnsdﬁ%j‘ﬁlaé?f%ﬁrm Mglm@pléb% fans performed
in the manufacturing system 10. The netrol ogy control

uni t BN didhs tahegantrol | er 90 and/
T};'CZP EE8Xing Qm Ql@fgg% leIl ‘i tions are FCTr i FEOnEst &|d§fe‘é&‘ computers or

pr ocess ers
OB PSRBT PSS (P B RS s e 5 couse, difren
mpbgre Pl dowehick s diffyer @fangemdltemdyat tised Wittt dGQRNE Bbm B0 Skt Snd scope of
thel m&eht Mentidnhe process controllers 145 depend on the
type of tool 30-80 being controlled. The contro
nodel s may be devel oped enpirically using comonly
k nowKigwd Zrieamorppeqifignsithilifiaibtock &g o &l @strolof N Gst&n B ik @dcordance with one

ilnpetet SnboBedd 6f 1R Qreied] idechdB! Ns sﬁévﬂr&kﬁemetg%ujog% ch\?/t%rﬁgm 12 is operatively

cog;ggiql) 7 p!(n%htg of mr!trolr(}%yatgcfls lettxq heag “s”até"ﬁ 81;;}1305811&13 fﬁgdpcgpllustratwe metrology
toﬂ%tlm lﬁ 2 nlé-éépd 14p3r3F<«rFéI'fef§§Icalb’éﬁﬁmdeHPWfaﬂathPS@t R@AY may be employed
withpge buch p@béric@hetloR@s fools C{Hﬁﬂ@aﬁr&h@r&hﬁgéy't&ﬁ 1k QlaJ/ S5 one or more of a
va?igtj!; M%etﬂ&@g? O)QeEalh@s F&gﬁabnp]e-lg eme?rglem 00 dsclti mng%er ﬁlem%%lb%rqp%@ons such

“t“é"‘&%‘iwfgd{h“e@”g’éis é’éi" csh iy Héeais*ﬁ@c@grgw% érmgsmwmarfequee dheasuring the

plafikrey e buelatei @m reaistdhitg] @lnedpoqat propedtits (OF., nfahek) JuRfedih BUb\@fay alignment, etc.
control nodels would be within the ability of one of

ordinar kill in the art, and 35 accordingly, the
contTlr?’o f"gtf?iéé &Y PR MRyPe eerloyrd B avoracaly editsesr camsohinirology sampling

raterehessil pp dveilable Ingtrojory toeinahatin. Bvsohcka@h Sie uletrdlghy IR 14 b(ﬂﬁﬁrﬁ{ﬂherally the

sand YR RE rh@’ﬁiogy%erﬁ?&ﬁ @El ﬁgayunlné]iléljl:hmgbés Qﬁflg)ﬁgpﬂ%gxgll %@ ¢ (ﬁﬁmai dimension of a

0] contr ol
feapurre gt? Z%%Wﬁ?ﬁr ﬁhe mct[ol(%gé ﬁo%g ?r%noépeﬁ;esﬁalyéﬁe%elypp%relég@able for all metrology
Op%ﬁ{lsr &pr e(zzmp{r;) if ﬁxylammmﬁoiwm]sag aRtplyrec@trd gyl opdiBAsSiblis not required
thad @ ctusgithia gvol i@ ol tt@ls)i8 tanSY S @13t L2107 ITBE ke tf‘o%rg? gpeg}{ons The metrology

i ; ;

o ot S OORPOITE s e o3 e tpaamtne e . or
ARG SR HaLevBRlEs? PAIS sanmtingrriadol ogieeh prOGENDYatGOND Ut e allowed to

fall mbe g pate@ctedViriy . ACA titinf) s{rfplilg ral bATTRWRY Ke es%@tmdlféqtcntmal Process

op(§é(1§x¥ em ster%%mmopgzhrﬁﬁlct@nlg ola %n?}féss%%\;} Qoe%r@%tv %%g%dap;ﬁ;l;:(? 10 a vexy critical

o) so ert % FT amewor
P ﬁf ovr 8% & P REOSESP B8R FWr  CI M Fr amewor k Donai n
Architecture) and APC (SEM E93-0999 - Provi si onal

Speai dedcfRtct M tuQraspg:th FF:E ?%mﬁ%mwvt@e%&r Iogllr coogire tnit 12 may employ

S i catlons ‘are
g TR O S SR 1 o i e foos 14 it i
memhfﬁ‘?’ﬁ SQ/ IG\RPE '@Nrafifdﬁ@lbpthm@es §r3n@mﬂm dgdﬂl&hﬂs &ﬁ[ﬂlfyagﬁlerem afl of the
mettdita ¢ tobl %ofalrg@eldfy?l zgrci g%ﬁhﬁﬂm%@@ %tclyrlggc}g}lgtzrbﬁ:: %p{ha case, when one or
u Vi

ol QR it ‘%%Fofé"“e‘ﬁnféﬁ%‘e‘“ SRA DERPRIeT PR Pr&ﬂf‘*%‘tdd?egﬁ@}' sampling
Tatedyr egch ppetbion "&l‘/f’@f‘@?ﬂ"éﬁftﬁd srfdieber s of conputers and

different arrangenents nay be ysed wi thout departing

fromthe spirit an‘ﬁltis,gpae?@é;,bn,a}ﬁ’-"% i nst ant %

invention, Figure 2 is a nore speeific, sinplified

bl ock di agram of a metrol ogy system 50 in accordance

with one illustrative enbodi mrent of the present

i nvention. As shown therei®n, the netrol ogy control

unit 12 is operatively coupled to a plurality of

nmetrology tools 14. In the illustrative enbodi nent,

four such illustrative netrol ogy
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1 s tools, 14-1, 14-2, 14-3 and 14-n are schematically

depi cted. However, the present invention may be

enpl oyed with any such nunber of netrology tools. The
WQ 0080403831 ve nmetrol ogy tool s 14 may perfor m BEBUSAUGS/022424
nore of a variety of nmetrol ogy operations. For

exanpl e, the netrol ogy tools 14 may perform netrol ogy
WhSeRag ORISR HE NS RROIPEY FRUPSLTHE 2t JPTlioR dsiteph.. tapresents the baseline
mptfodg e SSipling YoB ap opaRER UM, NG ﬂpresf:mti tha@hbdl bﬂ'ﬂ&ﬂ&lb@ﬁoo@f!ti alrrcntly available,
arrd%mHEpeesengqﬁesiMElln@:gbe'i Qtemen-gl &ﬂ@oﬁé It43{hapzre uﬁ?h'!l;r \%Cﬁ;bie 10, pi( orm metrology

resistivity | moptical properties .
ORFEHEEt TUR'Y 5’/" “b‘%?‘érf fsh‘x}g"ﬁ‘lhi“g‘h‘h‘ﬁﬁfampé’fgda“’ fe%sTﬁé“Cﬁ@t’F &F i/mﬁfm‘ogy
sagp i eata BOto tha ynap@laghirp bicyrechf the toalrtuaba b reablbyy tawthjlust  or

control nmet r ol ogy sanpling rates based on available

netr %y ooI % In %ne cases, the netro

t ool §““1° b ?WW@@ BEh P FOY R BT R e giRoisd b)ifbwf@r’la@vystem 50.
Ubnecheatdoutpieosthy, the magalotyrdorng! wnkt é2 erhi coksiiers sr cofintsanelralypyitgols 14 that can

‘ bmasw zl Kbgcﬁchﬁetﬁlﬁ)g)t dp@x@tloanBl?JQﬁﬁp@&n th@t'neiﬁ)log.j/ SN Gt lftnﬁ:y only consider

me@) I’T'&, ?Ié 14 Jl]a.?ca{x gerl:o na cﬁ'%)é{aé% rnénssn r]ﬁélés armeentg] tr &?sgé.gt?a;gerembgdlmem the new
0‘66%%““5?‘1“‘6%1@}’ SaFiﬁ?“gé%Ee&ﬁ%ylbédethﬁldﬁfefP’é’W&r e two netrol ogy

tools 14 and three netrol ogy opqvatlons it 1s not

required that eachRad, .t heRdtmmnﬁe‘{‘—?gﬂLogy tools 14 can ©)

be used for each of the three rret]\folafogy oper ati ons.

wﬂ_JPceRﬂJ?,,tmré%h 9?9%, bu,c(;&r]&c;‘&'d ad Qﬂ)ot/e SerrQ% thb ﬁmﬁprl (]:f I n&e}{olggy tools [4

constrainis 1”"Fi’”“ tin

CUF‘g;{) : ame@ﬁf % g rf‘8tf° o8 RBFIPE ‘“"é\d E[ EmsTRER ‘b?rﬁ’ng B‘é“"afp‘ftfl tP 14 that are
norydly avafigdlesfampétiolegy spatgenfioMNow tigh, Ve firg plp@dss(Eqpesnal)iinsubset of the
se\Mnh higdhein (BQia@h 2PWEMe Ipfial £aad \lvhe*%!%’! Ao Plo8lS B £E4/8ble for an metrology
o m{nn e.g., a mninumsanpling rate of 75% may be

R aﬁllshed for a critical process 30 operation. In

sem conduct or manufacturing operati-ons, such a

C OnS(blfeaéxﬁﬁt oY scd APRKHNEE LG iBcoMPlidbioRly &ﬂl&&al()ne 9&&9&@ §r§wback with

{
%Qc? [06}1'{ s&:m’ld a\%%{ftﬂm m‘ciha?ﬂ Qoee‘s neo Sltorzlﬂ’t heduc%on o% me 0 gi{] \fglﬁlﬂqg 6%035 at operations

one aspec resen
otheR %‘a“rf‘é‘i“‘r %ﬁﬂ &Gy et e me}‘roloamov' lifzatnﬁangre ot §mpley i pricenpgy operation, s not
il BYH do@h métto@y tobl HidBsedotd AFlihGlouliRdt BIRWAG QNS At AR Sology operation j

mpa@lreﬁueédmﬁ&aeb% akd 16 555%&90' @&xeu%ﬁg geréz%nvw_ thin the 35

nmetrol ogy system I'n one | strative enbodi nent, a

first control algorithmis enployed wherein all of t he

met rlolve gyeteotisgatitd ergfodimergiavigrl conpeal@rdmang terethldyal Hyehe metrology
syﬁgﬁ"w stﬁh }ﬁe lt}‘n'E @l@&hﬁn%%ltﬁogy 'c&tr&lhﬁlt 1?.Cr§a§r%1odw pifﬁgﬁi e?[xt metrology

o no)s hGTith A %rto O dg ar e nlot InN servic

RAASELSSE MBS o e geroug gy 5‘8‘I°lj’§¥ By et e %@ya‘@%\wﬁpﬁ%w This
mgtigpplogfy @Hovea@hlteo@efr eft agplogyeymiies det damirned aagazf)okiktows close to the
baBﬁﬁeQn&neIogy,santh@b@s foNAY' m@x@@ﬁ)ﬁ‘o @at@@sxwhepgfﬁen%oé)lt)mls Ok Wyailable, In

06/.041543 PCT/ OS2005/ 022424 where_Rate;,,,,
thls mVRdZ p %ﬁf the %HFS 9ﬁ> is {0 I"FE?era0| an a@grc@éﬁﬁﬂphﬂé 1?,t%lt "gu lts %e suri of all individual

0]

m%‘lpa $Y6§F’P16‘ﬁg jptes aRatSéﬂ pelgpgreesent s t he basel i ne
netrol ogy sanpling rate atyoperation i, NAvail able
represents the nun‘d@rerom:@ﬂnml- ogy tools 14 currently 6
avai lable, and Nra,,, reptesents the total nunber of

wHIRRE®), 01§ Yhe b3 @l:Se 11d Mibdd to@Mmemitos! fﬁﬁlrdldﬁy @éﬁhén@hio@abﬁ@cr metrology tools
4p(%rtlﬁap Eyg%é;e tﬁ’l;}kggy nﬁ E):?nrle%F Icgtﬂz‘g’i dlmens %aa@uren%e‘n fl(‘t{ Qate, is the baseline
P

new’sa ere
Saff'lé'd&@iela‘d "ﬁat‘t"h’e base rretrol ogy 5 sarrpl ing rate due to

the unavailability of sone of the total nunber of
met el tQ:gt)éteE RYY Salehfl Raler,,, QL Q@erulxg t:!, & Jaglgl;né gyt ol
enbodi nent, a second lgorl hm nmay be enp oyea % t he
nmet r ol ogy systen150 Usi ng the second algorlthn] t he
metrology control unit 12 only considers or counts
nmetrol ogy tools 14 that can



10

15

20

25

30

be used for a specific netrol ogy operation. For

exanpl e, the netrol ogy control unit 12 may only

consi der 10 netrology tools 14 that can perform

V@ R40p/8HF43di mensi on nmeasurenents. In this ill @8STAaNVE2424

enbodi nent, the new or adjusted netrol ogy san‘pl i ng

rate may be determ ned as foIIovsz Rate,,,,,, =

Rat e, , ba, e 2) . rRgra), whereRat.epuuse . and Rate; )
, ba,a are defi ned as above, N AwNaMhe represents t he

wﬁ%m;a,ﬂ,qkfdeﬂﬁﬁ t(sQ{)cQdea M%;,,,,Slsd ti"rélhew %\%1 lgb?e cgpaélltlyafy g;lf‘izlfeilstgllth,eiléifnber of available

m?‘r3 %"5}( 10&%%%’;%0%@ ; i %‘6 jotel nupber ngpetrg}oéy toqlsldrrfw pretld| pgtentially be available for
that\sasirolegy hme- f(@p,nerm{ 1o lrdgyte @ penadf indtioldgy tobl thet cﬁmtusedttcnﬁrform the same
métiologt opatjatgﬂsr |F‘5Mn{pﬁ%¥l&§:éc% oftthe h&u@cﬁ&%?tﬁé mgrolo%to?)s g 5C|VTI'19 tools can

Specl a

pe lgl%ﬁ bl m&rEIg%Y OPgafion, ¢.g., &%rlfkgﬁf e giof dipse teplspwopi gwnmdered to be of

met r ol ogy t 00
b&PBF HR% ons. One benefit of the second algorithmis

that it is conputationally sinple. One potential

dr anagk .t pect to the second algorithmis
that it d%gepssn?tsgtggglFﬁ v ihe “f®duction of metrol ogy

sanpling rates at %Dﬁ i ons ther than those that
are run on the net féf 3‘2{%@4 Feupdt i s down. For )
i f metrol ogy operatlon j s not run by a
S“‘ﬂ%?\/\?ﬂna’ﬁé‘t”f‘”&“bgy tool, the second al gorithm woul d not
al  ow the sanpling rate at metrol ogy operation j to
be reduced in or deﬁaleo,a,;tbtéeﬁiﬁut@;,@pam ty to run _ 6)

nmetrol ogy operation i. 25 It yet another illustrative
enbodi ment, a third control algorithm rray be enpl oyed

by ﬁrﬂ@fedﬁﬁkﬁl@ﬂd Q@M1tlm§¥1§ttn§'m}1§ Qcﬁi?rr oti tpc%evuftmritﬁ“ ﬂﬁ'ﬁflw ﬁ;ﬁﬁniog)ysamplmg rates

(Ra? ﬁ‘gfrom tggrt},a eﬁ e errelt rolo
SH E\ - et (S 0Y Pgd’@‘?s (Ritver) atbicensthotoginttohamlable metrology
Capﬁ‘ttftje’@mtvhat) redsenpiirof tis mrend nloiodalogyesk ﬂ]Q|1thMy5tf&QJna1ﬂrédu£tQ%tm metrology
nipas: e oisazkzﬁiﬂle Qbﬁau&fs tosﬁﬁr\ﬂs Qe%uctzam in m(ihn}ga cApa flgsq%/ﬁ%tfﬂ solving this

netrolag
thu@ igtgp% is tgt\l/cg }ngxa 3mpf’ltétlloainly\9mp§ﬂ Eﬁa‘b@’e"”tebtw? Pleorithyy diedupspribove,
rret rol ogy sanpling rates for all mnetrol ogy oper at i ons
when stahlll bémteh leitoig)he EIQ)QJ §(anlp4t~ fE ;ﬁ},@ rLt@?Jazee; ,,,;) was uscd asqlsf’rrog,ate for

ota a s.15 usua 00 At
tot !TELJEQ.E)PJ Qagly}’ Tth1 ? [Ey % % 5 G‘ISﬁ?l%te lif gtett:ﬁeetogﬁ:ﬁﬁu@fa 1(a|of wafers does not vary

regate sa
greﬂﬂﬁ ng{} Praamrattoxﬁ%t\rrogpt Wa@g‘{mtqmguxp@tﬂe&ne&bﬁ@% gt&hﬂy a modified equation

mayhetused bhagycoppessalosng: dithheRad ofs dndliusTRAl Sanlh }9\4‘1?@
pe: Rater,,,,, is the aggregate rate, Nis thpcqa total Squation could
nunmber of netrol ogy oper ations all owable for netrol ogy

tools 14 of that gype Liﬁ% tIy ckness measurenent,
critical dimension sUKentft ¥ *%%nd Rate, is the 0

ne 35 sanpling rate at the operation i. The
a"dqw“t“mﬂ’e“ff“tdéhc’t?f scal e the Ratero"d val ues according to
avai | abl e netrol o%y t ool s: N 9 WD 2006/ 041543
e}

PCT/ US2005/ 022424 Ra,te,fe/ﬁ/ | {imb) *eRame,Rat eTo. m (®)
NAvai | abl e (4) NTotal where RateTa,,,, is defined as
above, RateAve;o-ble is the new avail abl e capacity,

whedéléwarrépﬁ:bé € thk Sycle B UK troj ogy tools
14, and NTo, g)ic is t herEp t?l o?ﬁq{mrﬂ aelroge”ar ¥y XTSGBCI"%
14 that could potentially be available for that

me T RoRresey invapp. is Gaamadly dirdeyd totvyres mhafoly Sd §y@texﬂs 120 cﬂr%lcglﬁy adjusting
mch&fﬁjyfsﬁapﬁ%/ba&@%& dvible ?rt@tﬂ;lcl%? c&ﬁ§c¢tg En ol eﬁ tra%ve em%odm%e%{r?he method

comprises providing a metrology control unit that is adapted to determine a baseline metrology sampling rate

for at least one metrology operation, determining available metrology capacity, and providing the determined

10
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5 nmetrol ogy operations. For exanple, irrespective of

the manufacturer of the netrology tools, if several
tools can performthe sanme netrol ogy operation, e.g.,
W0 rage/fiidkness, then all of those tools woul HCH®S2005/022424
considered to be of the sane type. The final step is

avalnbB @levd@ogl BacktPloli@ W 1€ AL IR where the:l‘x%trﬁ%gr}gz%n%rg?} igﬁ.‘icfffmincs a new

W=\ T L e @) 9) , . Subject to the
"N %ag%\l}g;raﬁe %@%%UPEH %?é%%f““ e@i"a(l”é’ie mefralogy paRacy f ect, t he
third algorithm mnimze the square of the deviation

of thenaﬂerlﬁmh:{vakzﬂ@yim&a,rlm théighd rc@gp?i&s péadigﬁkgrolog}’r éozmol unit that is
adhpt Qb GBS BLLINE BRGSO OTY: Sraa{‘ﬁ' ey rates : -
) %E?]t el . b,,,a) subject Ao the EGngtY EPhPreoreraiey pamop, determining
AT JTGYTRY PRSHe i threip Rat ey of Hdsiovdiing Frrgabise merfoidgy @Epacity comprises
detenggna hinwroberreft hﬁ(dbk)fgyls it Erlaaflr_reht‘y Abila VS E&qpaém | total number of
méRBHCHIONS ate ReddBiY RLRGY D} | rates across
il e ro‘éig:éeaé i 0{15 to ’a‘{‘é‘g‘?‘g@é”’?g"dﬁ%{’ If’%rf%(’(fsi T HPEGP Gy gompletely
capa"{‘:l % ilp F g i dfF termis F PG e tsiredosy caphqity togtheratrivlodyaot1 unit, wherein
mgmlo@:@rq& EWMth Rak ¥ et aspp | senplihd1an lbﬁadaﬁ ugdh BE aet Mied availabie
m dapall | 1 S1&d4 ; u not.
o a}?anfpf;e pzboﬁggdg gﬁ%?/ glftr%%% L%Sg%géna?(éor(g’é%e e“’“‘l?(%Ihe new metrology
sarL 1%% rate,
Raterm d) was used as a surrogate for total
nmetrol ogy capacity. This is usually a good estimte if
t he 1 yerapothe® i V@IS E:Bbodirk R the Qe NOBL B S A0S S, D QL v ar ¢ that i
@R kb OMONE. ARSLAL LOD; e S
neasurenent tinme does-vary greatr ¢ e ®earFqlsy operation, determining
VYUl TEIREY TR e irsdd e P 4 rivompomatveilbie hoselodyl Aacity comprises
detgfininfog rrenobs of Aol tdols 1S ik AlirteM® RAXBHPIE peddiSiy diliEed o
op@fthatsi AR §torad i) O Ta, A =, T I gt el
. eai{;;dmtstrlgia Constrai nt ,m\kou%gr'efsﬁ(@ﬁ t?woclas?l‘ RAF SRFATaDRigbS foTprstming the
. eigye?p’er’atlo(ngjvher%]aélroé thjirology dqab aerdips d thrfoyclt @ast the specific
mefqlqgy oprfation, [povidiag th@}@@ﬂatﬂld)ﬁvajlabﬁﬁ!@trﬁbéy C%B@'rto Yi@rniieﬁ'gl)fgscomro} unit
whaéi thel @feirdlgl e oPRAVEerm@s 7H& N Lavention is -
avaga%[genrm%llox C(glliarc,egt gd to vari ous&%%?oﬁ%éa? pﬁ’ﬁda%)}??fde‘l’l’ﬁ” fhg determined
nam carl §Pa0) TSty P Eratd s gy rdusmnpraaieps basaddagonith the new
meNRgY 12apive ritet r ol ogy capacity. In one illustrative
enbodi nent, the nethod conprises providing a
met y.ql cont.rol upit that is adapted to determne a
d bas%ﬁﬁ%%@g ?a%T855139°J§“éﬂr‘%‘p i AGhdcemprisgs groviding b enteafosy pratrol unit that is
a aIH%I[ P 6@%@91@ 66@@5‘? instiology sanepting raferfer aateast biabhe@olo@t Jp&latﬁﬁl,)/detennjning
avaigblpawintlysy apdinp rvavikidi tg st er @&;rrgiflm Q@x%blelgmt}é\Qr capacity compri
deteR00B/ A543 LG 022424 avai | abl e metr ol 6gy > comprses
e ng{éilt é’goo_tshe a#%%’%%ﬁ% g’?%@ﬁ?’i@]‘a U O RREP IR PPErHien and at least a
et ol ‘%fé)f""%ﬁ? F8l Bsufiffeeni doerid lelsash omemetrolet b@aOGY providing the
dgtegrayré|aIaﬁ@lerraitleIogb'§t$ﬂdityup(ﬂf& rﬁehﬁogg&bl&il'bmﬂﬂ,e@meﬁ:}ﬁathé %erﬁogy control unit
deteffRdel OheQANtrOSN Aodplide-ratd D ANQLRET. | ustrative i o
dereSIROd] TNt | é)gl?he prlr%ét_rﬁods col@ml’rt S A g R o peERaE iy oprein, in
C on'fgr c?l“e‘i'ﬁ ﬁl t{o cigjhgfnplimg rate, a sampling rate for the second metrology operation is reduced to
thereby frec up additional metrology capacity for performing the at least one metrology operation, and

performing additional metrology operations in accordance with the new metrology sampling rate.

The particular embodiments disclosed above are illustrative only, as the invention may be modified
and practiced in different but equivalent manners apparent to those skilled in the art having the benefit of the
teachings herein, For example, the process steps set forth above may be performed in a different order.
Furthermore, no limitations are intended to the details of construction or design herein shown, other than ag

described in the claims below. It is therefore evident that the particular embodiments disclosed above may be
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_f adapted to determ ne a baseline netrol ogy sanpling
rate for at | east one netrol ogy operation, determ ning
avai |l abl e netrol ogy capacity, wherein the step of
Ve RWr/HIM3ng avail abl e netrol ogy capacity conper@&®5/022424
determi ning a nunber of netrology tools that are
]currentL avgibable as conpared to a total nunpber of .
B B ST 01 STHAPRPE HnrepIer iy 4P Speced iy iy iovenion
Agotdinglf, tehrertentivn skl byeint iowlsy faih & tkeshinyddot.0 be
conpl etely interchangeable, providing the determ ned
avai | abl e netrol ogy capacity to the netrol ogy contro
unit, wherein 10 the nmetrol ogy control unit determ nes
a new netrol ogy sanpling rate based upon the
determ ned avail able netrol ogy capacity, and
perform ng additional netrol ogy operations in
accordance with the new netrology sanpling rate. In
yet another illustrative enbodi nent, the nethod
conprises providing a nmetrology control unit that is
15 adapted to determ ne a baseline netrol ogy sanpling
rate for at |east one netrol ogy operation, determ ning
avai | abl e netrol ogy capacity, wherein the step of
determ ning avail able nmetrol ogy capacity conprises
determ ning a nunber of netrology tools that are
currently available for performng a specific
nmetrol ogy operation as conpared to a total nunber of
metrol ogy tools that are generally available for
performng the specific netrol ogy operation, wherein
all of the nmetrology tools are adapted to perform at
| east the specific 20 nmetrol ogy operation, providing
the determ ned avail abl e nmetrol ogy capacity to the
metrol ogy control unit, wherein the netrology contro
unit determ nes a new netrol ogy sanpling rate based
upon the determ ned available netrology capacity, and
perform ng additional netrol ogy operations in
accordance with the new netrology sanpling rate. 25
In a further illustrative enbodi ment, the nethod
conprises providing a nmetrology control unit that is
adapted to determ ne a baseline netrol ogy sanpling
rate for at | east one netrol ogy operation, determning
avai |l abl e netrol ogy capacity, wherein the step of
determ ning avail able nmetrol ogy capacity conprises
determi ning netrology tools that are avail able for
perform ng the at | east one netrol ogy operation and at
| east a second netrol ogy operation that is different
fromthe at | east one netrol ogy operation, providing
the 30 determ ned avail abl e netrol ogy capacity to the
nmetrol ogy control unit, wherein the netrol ogy contro
unit determ nes a new netrol ogy sanpling rate based
upon the determ ned avail abl e netrol ogy capacity,
wherein, in determning the new netrol ogy sanpling
rate, a sanpling rate for the second netrol ogy
operation is reduced to thereby free up additiona
nmetrol ogy capacity for perform ng the at |east one
nmet rol ogy operation, and perform ng additiona
nmetr ol ogy operations in accordance with the new
netrol ogy sanpling rate. 35 The particul ar enbodi nents
di scl osed above are illustrative only, as the
invention may be nodified and practiced in different
but equi val ent manners apparent to those skilled in
the art having the benefit of the teachings herein.
For exanpl e, the process i%eps set forth above may be
performed in a different der. Furthernore, no
[imtations are intended to the details of
construction or design herein shown, other than as 40
described in the clains below. It is therefore evident
that the particul ar enbodi nents di scl osed above may be



WO 2006/ 041543 PCT/ US2005/ 022424 altered or nodified

RGB! A6 SEDh MREOKeH BOmsEane.sonst. der ediow grli it de D
. @ﬁ%@%@g@@@g} and spirit of thefgk .J;'f. Accordingly, the 50201

protection sought herein I's as set forth in the clains
below. 12 " ,x rs P?s, "~za 9 FROM BROOKES - BRTCHP "
1 Pr TO EPO MUNI CH ~~ Rx int6d VO6109/ 200W M8l f 2A 1 J
X00 02 2'4 CLAIMS 1. A method, conprising:. providing

a nmetrology control unit (12) that 1s adapted to
determine a baseline 5 nmetrology sanpling rate for at .

| sl IMSe netrol ogy operation, determning avail abl e
metrol ogy capacity; and providing said detern ned

avai | abl e netrol ogy capacity to said nmetrol ogy :

cdnt r olA meklod( aRPEEE ei n sai d netrol ogy control unit.

(12) d L2 DASE

upon s%ﬂlgﬁggaﬁ?n%dg aval FI%PQ%%%%?O 0g a%é%ftt y. %baselme
5 2 idtelent :hm;bhug ragt Hirpt eastwhemsimologa px;iernimn; ol ogy

contr ol rol a pluralit
of nmet rdo ogy g\?mlh@i%&%foggf%é&ﬁg gd of c}oalmz d

wher ei preddingofaid detdrmmiptd availppld oeleiofl 4::)apmw fof sazch enetrology

| 22ROt nBe) G5 ot dprenioet sprls BB 7l dBBpp o mew
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15' t%%s ~after said 'additional netrology operations
in accordance with said new netrol ogy sanpling rate
have been perforrred for "a period of tine, perform ng
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5 The methed oi‘ claim 1, further compnsmg performing addmonal metrology -
_ _ operahons in accordance with said new mctrology sampling rate.
25 ‘ .
6 The method of claim 5 wherein the method further compnses after said
addmonal metrology operations in accordance with said new metrology samphng rate
have been performed for a period of time, performing add1t10nal metrolcgy operations

in accordance with sald baseline metrology sampling rate,
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cIa|n11 wherein the step of deternlnlng avai |l abl e
nmetrol ogy capacity conprises determ ning a nunber of
metrol ogy tool.s (14) that are currently available as
conpared to a total nunber of netrology tools 14 that
are general ly available, wherein all of the netrol ogy
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10.  The method of claim 1, wherein said new metrology sampling rate is
determined by performing the following calculation:

25 ' Rate,—,@mkate;,ba;e N tvattabie

| | Niotat _ _
where: Rafe;pe, represents a new metrology sampﬁng rate at operation i, Rafe;sas
represents a baseline metrology sampling rate.at operation 7, Nypiel, TEPresents a
number of metralogy tools currently available,"aad Nyomt Tepresents a total number of

30 metrology tools that are normally available. -
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PSP AN
< Ratet,~ = Rateib,,,Nvy e MN4,laat. where Rate,,,,e"
* represents a new fretr ol ogy sanpling rate at operation
i, and Rate; b, represents a baseline netrology
sanpling rate at operation i, NSAva7fbk represents a
10 nunber of netrology tools currently available for
operation 1, and N'7-mw represents a total nunber of
metrol ogy tools that are normally avail able for
opar at iR inethbd. MTB&hHElhﬁﬂwﬁﬁx@hﬂiﬁmﬂ1nmhmmy Rarapliiel rate is
new nmetrol ogy sanpl i %_ ate is deternlned by .
 péketarieyyrEOTHPE B ﬁ@ﬂwgﬁglc #8Oet er ni ni ng an
aggregate metrol ogy sanpling rate for "all metrol ogy
operations by using the foll owi ng equation: N 20
5 Rater,,,, Rate: rvr WHErer Reltinerdimiigit he aggregat e
netrol ogy sanpling rate for all neyvpjogy oper ati ons,
Nis the total nunmber of netrol ogy operatlons
al | onabl e for netrology tools of a given type, and

" I ] t ‘
o SRR R A M LBl e
t oemaanltsm Ibesaime mettotpeyt poipting yate pe ppaativinng N, h;@,,aw,, represents a

10 fo l nmaber Bgmeﬁﬁﬂ% ?&o&a\%ﬂ:ﬁ&ﬁ@{' g&é\ég{ﬂtggng gxﬁgﬁth ean8 &4 gf,aérepresents a

rr&b:tabhmgb'ersﬁ oiiolugy taliethiiare addnatie hvanlablg)fomermﬂan S,

Rat eA~uab& is the new avai'l abl e capacity, NA"ainbk is

t he nunber of currently available netrology tools,

ang. NmiThel fneitftd bDLREmNUTRekrRi saidt nel agytrdlon] samhpldg rate is

are notn%I ly avajlable; and F?erform ng the foll ow ng
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where-}iarera,a; is the aggrégaﬁe metrology sampliﬁg raté for all metrology operations,
N is the total number of ruetrology Operations allowable for metfology tools of a given
type, and Rafe;, is 4 baseline metrology sampling rate at & given operation; .

25 - scaling the Rater,m values according to available metrology tools ‘by
performmg the following calculation:

Rategoaitapte = Retteront Navailapte
N :o:a{

30 where Raterg., is the aggregate metmlogy samPhna rate for all metmlogy operauons,
Rate svaitable 1S the new available capacity, Naainse 18 the number of currently av: aﬂable
metrology tools, and N7y 1s the total number of meirology tools that are norrnally

available; and performing the following calculation:

15

scfved at the EP .
Groda & EPO on Aug 24,2006 18:10:49. Pe y ey oo




10

15

20

25

30

e it the EEG o i 24 008 181040 F: AMENDED SHEET

24—QU13—-2@B[5

nmet hod of claim1, 15 vvher e|n t he step of

14. The method of cl &"m 1

9' }Sémf HRUE]KEJS‘ %{QTEH LR D\ﬁ -Jta. agar gz, #@fﬁc:}w/ mn P.g6
e SUD) eCt T o »ﬁgﬁ%@am“m’m
i -‘.fr ai nt : N 10 Rat e AEBRERES | Ratei , aew +-a 135. Qusheaad:

determ ni ng avail abl e metrol ogy capacity conprises

“determ ning a nunber of netrology tools that are

currently avail able as conpared to a total nunber of
nmetrol ogy tools that are generally avail abl e, wherein
all of the netrology tools are assuned to be -

conpl etely interchangeabl e; and further conprising
perform ng additional netrol ogy operations in

accordance with said new mat r ol npling rate.
g fritiet ng@é\’i 'ﬁjrret rol ogy .

control unit (12) is adapted to control a plurality
of rLetr?Itg% tools. 25 15. The nethod of claim 14,

wh 81985 ¥ mb‘?’a’?ﬁl d metrology tools (14) are of the
same type. 16. The nethod of claim 13, wherein the
met hod furt her corrprl ses, after %aid additional

met rol ogy operations Referpigist darge f4ffitsh sai d new
nmetrol ogy sanpling rate 30 have been perforned for a

period of tinme, perform ng additional netrology
operations 1in accordance with said baseline netrology

sappl i n%gﬁgﬁodbpcmgpl ived attlie | PO on Aug 24
200618. 10: 49. P AMENDED SHEET _ 12/ 08120, 06
wherein the stép of determining available metrology capacity comprises
determining a nurdber of metrology tools that are currently available as compared to a
total number of metrology tools that are generally available, wherein all of the
metrology tools are assumed to be completely interchangeable; and further
comprising performing additional metrology operations in accordance with said new

metrology sampling rate.

14, 'Th.e method of claim 13, wherein said metrology confrol unit (12) is édaptﬁd
to comiyol a pharality of mciroiogy iools. ' ’ '

15. The method of cimm 14, wherein each of said metrology tools (14) are of the _

same type.

186, The method of cialm 13, wherein the method further comprises, after saxd‘
add1t1ona1 rnetrolocfy operations in accordance with said new metrology sampling rate
have been performed for a period of time, performing additional mctrology operations
in accordance with said baseline metmlogy samphng rate.
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