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WD 2004/ 032225 PCT/ US2003/ 029340 PROCESS CONTRCL AT

AN | NTERCONNECT LEVEL TECHNI CAL FI ELD Thi s invention
woeb@ten2general |y to sem conduct or manuf act ur POGUS2006/029340

nore particularly, to a nmethod 5 and apparatus for

perform ng process control at an interconnect |evel on

a wor kpi ece. PRENISSRONNBOIRIT ANINTEREGAONNBGY LEXBLosi on

in the manufacturing industry has resulted in many new

and i nnovative manuf acturl n[% g esses. Today's

manuf act uri ng pr ocessesF ALY y sem conduct or

nanﬂﬁmteuﬁqnng}atemm@]s Mmlcmmtormnufa:tdnag,g@ nmnbentlcuidrly, to a method

[ [
R e s s s sl

that are generally finé NP ABTnt ai n proper

ﬁ&hﬂfe&@dhhb’ldgl?@xlﬂ&%hﬁ)lﬂw mhheadiiing indastrid hes ©dulted in many new and innovative
man‘cli%rﬂn%o npro egsg%;’ dﬁ)ﬁ%lfgg?ﬁu?ag%ﬂ&egﬁg@esﬁg ngagt%]ulglﬁafn gém%%comﬁlgt%r manufacturing
pro‘es@% evél ﬁnr @#ﬂgeawnbeéwf DPRTRIE P ﬁh‘tse Proggss staph @re\rarefly vigpl, and therefore,

reqlﬂ% QG@SREST inphtk HAD aFJg@nekdﬂy tiheahned @)rnﬁt‘ﬁﬁdih Iﬁépelt BBufacturing control.
tor

d
ﬁ%&ﬂﬁﬁ%@g? g?ei}lécpléq%ctf)r c{egces rr]ea;lulres diunurn %o? gfsgete Plﬁgess steps to create a
Paclfaa@r aemavndgﬂorsleag?e@om mhmmgndu@@‘pnamglal i 'Bre qamp];g awpqSWg from the initial

grO\Qtﬁ otflﬁi% sleﬂn}é&liuctc;r Qnakelﬁ% &@foxﬁ%‘ PR BichAd@br &ﬁﬁt jnBOin@¥idual wafers, the
ntpete devi ce, are so dlffer nt fro

fabréfﬁt&ltf&’ﬂesa(ﬁ griRgn, SRng: o3 JEPEiAg: oF fhs BFb & e gackpring %‘g final testing of the
conpletedl devivedaré sv diffkirént Gorente amatherfasd $pecialiagl thay tetprasesses ifagbe performed in
it G OR hodubh id Gl m&%&ﬁzﬁrpdlffe?&h&%ﬁ schéeperal ly, a set of

processing steps Is rformed across a group
senfPesRtue se et Wﬁ‘feé*% Ste@dh@ffPrﬁ’ég acresgf é‘i"\‘lﬂé‘tf Sf’?}“&g‘“’&’r [Vgfrs, sometimes
refefred to @xaloP [Fer, examiflé, @ pR8Ss by @it niah) &E compysed f acarighosfeltdferht ndaterials may

be ﬁfl@f{eh gcrrc)és £ Iemg: E&a r%rfer ﬁ{el%gﬂe? gatgﬁigd laﬁ:? oifepg E%Sqislt a&y l%stﬁrfn"éld across the

sem conduct or
ProgsprdR e Eas @wwnalgpwé}@%raahh*@amﬁm%wl%% anze@h progreeis dien peyfermed across the
prodéSil 188r dﬁﬁ@m pd@édhyiei Jf@mca@iwas b @@dkN ITHs EGhing bydaése abuity in ti@formation of
varlpus%ha eﬁ Sor ?] 3&%{5'11? thte g{eo? eé? lﬁiyé %ugg ger gr %%)2 Oett l?)sgdeassf Ig){ examﬁe a gate electrode
stmpms Kor trphgistorse t My rtg;nep rigash ssglaﬁ@swweﬁ Fie plgpefofnsd ﬁmsrs @w spifstrate of the

semicBhidu@btSwdre ad WhIes e@&n@bm@ t&oss A striiGonRicRs OB Hr. | OYeLdxampRI6an isolation

f eatures for anpl e, a gate el ectrode
srugef o o n pAlRE e e WReBs % Panen
i soTlztnapwfaciring tply witkin a seni@hdiotof manpraduring fasdity tyelly communicate with a

marﬁﬂ%%fg%ﬁev@(frk $rh8etwSR I HOIALME toduldRE R mﬁxﬁfabﬁﬂlga&o@ is generally connected
el ectri cal eaS acCr gss ag}ze%g‘lieconducto waf e

o Ey EHBImEP oRterite i ST FATRR r cPHEEet Kat “&f‘&lﬂn%%‘teff% o which a
marju§ictaringmatwoxdvis tonemaied) thesby ftilitating (cSihynicgtions batwree the Tamfacturing tool and
the Wcﬁﬁﬁgu{rdn@gloﬁco qlhec' m‘:%hhl@ llﬂgerﬁcesc@%&gxgw‘]&t ﬁft of an advel}]nced process control

uring facil pl1 cal conmuni cate wt
(AT G TR TGPV RIS ACHFo) SR igh Rnc 2 e BopAY that automatically
retrided the @82 nekr26 b cR@ M b medubciung ptoodb. 1 s general |y

Conp?\%«g qdillus{rﬁesaap nggé’il grg‘%&hucltoql tv%ﬁ:; 965 : Tl-’[e!1 ?efn acg}éﬁugg?e%”er ]|'?5 typically

_|ne ace IS con a nachine’'inter
inclgdes ﬁﬂﬁ’g}'ta@ﬁ:l%ﬁi\flﬁlgl spraicqpackor flig 13@rransed i d grid 1H8r ng}g known photolithography

prodedt6d dndl t@lphBg, LMD hafyato'f ﬂlﬁﬁrebﬁ}iﬂéﬁ&ﬂfoﬁﬁéﬂ adt®RE bife REMbIE prdss layers that
rane

we o P Qo e Pt O e Ao ] D gormed by o
steppeyanr qpproxi(nﬂ!;ﬁl@)ong y;sfoelmhe Tee loggtiGhssy st tamm, ideriendingt ensthe specific photomask
empt6Y8d. T @he §a@t£rhé?lt photdRbig Nayer2bin BE udaSRTat Ak %uﬁg%ﬁ@pﬁo@@ges wet or dry,

ut retrjeves the data nee 0 _exe

Per R P FF W B OB LB b <8 o761 PAE gy oy ing matria,
to teeafiir dloridsied oattexvatd ére vi@Byingllager.s &hd wagerckddiyer ofiphbtenesist BScomprised of a

typically includes a plurality of individua

sem conductor die 103 arranged in a grid 150. Using

known phot ol i t hography 35 processes and equi pnent, a

patterned | ayer of photoresist nay be formed across

one or nore process layers that are to be patterned.

As part of the photollthography ‘process, an exposure

o .

“‘l)




10

15

20

25

30

35

40

enpl oyed. The patterned photoresist |ayer can be used

as a mask during etching processes, wet or dry,
w@eoohoszesl on the underlying |ayer or |ayers oPCT/US2003/029340

material, e.g., a layer of polysilicon, netal or

|nsulat|ng material, 40 to transfer the desired
plusglity pfegiuresy o-&-hineriYpd &alue APPPEEcYDe fpinees Wt re fore depfies{ed fin an underlying
pro@fs 190t or esi st |s conprlsed of a WO 2004/ 032225

PCT.US2003/ ture

Ilné Vp&° QOQS PEs or %%%nlﬁawgmlge?ég? ?Egm%ﬁ%pmﬁﬂ%ﬂm“m“d A
maqu@ctb@grsgs‘gqm 1@@){ wvekessre phwalityred equligppgygtor wifers wgsdoagtgk with a batch/lot (block

210y UARdr rb@rfcﬂﬁiﬂg tyRHiod fddeSeon e felRVKRALL wﬁ&?ﬁ@t 10 thafffacRring system may

rocess flowis il
perRh gt PR Gy ey P B o PRk 28y e nal loricl st
mays@npiise metesotingra phadligr & eikOicahmsmetentsach ayvretslhtarae heds@éndnBtrelated to one or
mo& kllxgﬁchls oﬁ ti?rél-ggmlcdaﬁdcﬁﬂf: v@ﬁ[sf 1%5 m ﬁﬂe\ﬁgﬂxl tﬂéJ %lepﬂrlé?ii: &35 S@f 8o used by the

he sem conduct or wafers manuf act uri ng
marwffytmﬁ@rsvwoaie?% IntgPRLCt ?he%?tertsa@ tof &%wvsrf@ntpﬁtwéfgrs% Tormed on the

sem$veftuGaivehifed 105 (bldak 230% 105 (bl ock 220). The fina
e: :géc{n dgtgjlmlr}u%‘%nou?% erconn lharagterl 1<§sssli|1<r:}|% arg %éeéco%eeg TESIS anc\éhatng the like, the
maugREtaing gsystem G‘P?é‘ @}culatmmestm@@atpu el drferedraect elmaefemi@cfoo subsequently

pro&éﬁécﬁsfeﬁw&rﬁ&tor%fe& 108 W’Beltfct}ﬁmg lacﬁlféfnfehﬁ & otieSibeeTBYbIBR 246 €Hased upon the
aCt rin term ne intercgonn

calcu%teé ag Psénl)eingt Ihe Sysiem n§¥ Sn}/ élg%qegté t%% PLOSRSF RS stgﬂs P8 ?rgchﬁ,gIa subsequent
semigandugter wafe®s 198 flachP@uct or vvaf ers 105 (bl ock 230). Upon

det ﬁﬁlmgnﬂh@ ProvRink Qﬂ&ldtéat WiCas Qﬁ%’c ﬁl@tﬁ&d@ﬁé}e fﬂcﬁ@e‘s G faéutﬁg generally,
nt er connect resi st ance,

Cha‘ﬁ‘éfﬁ f?t%%t r PRGOS (RATHRES) aEeaF“&‘S’I %‘%eé néﬂ’}frﬂ‘ést PfB‘i?fsgs fig performed on the
semivodiuftyr Waftre rl 6D nGentrally.hthe ddreniest ¢hamctériptics suk) sidy| aentadely realized after
subﬂngzﬁ %ﬁﬁ&gngs@tmelﬁﬁ&%ﬁk@& %fe}/é’%?f ?he]é}oﬁe Q}ﬁcepﬁé }:1‘35@@11&% the interconnects is

%stnents to other processes (Dbl Based upon
S“biffﬁl pally comrigit withety: %f&% grpffé%ﬁegs repging %Wﬁnﬁné}eremléof feedback correction
abilgiey has:tl nponttis ctm)enpmetnﬁslsgyn Wt plf)&ﬁdmdecmﬂques controlling interconnect

chaﬁ&gﬁt%g l‘l.ﬁ ﬁffﬁcuﬂ' %P&S ﬁlgiz %0 %H‘%lﬁ rdgw %ﬁ Sfac% %’c Ql u‘l)cgr?onge%p ):}iaracterlstlcs are

ens” associ ate e curre
deteﬁc@flqﬁloadt@q wVanpﬁd}rquepélgg ph@mfca%dpctqrh\ﬁfers é‘éﬂ ezﬁcglpt]og,ally, there may be a delay
betvehiath&irh&Eetidgdwtied the Giferdofie@ afe GHMETD tho fifnd pRio€ Whenad fiBal RM@@Eelectrical test is
ar e f or med on t he

perEtne AT R 1R AR ERRGE PRBnRRIIPImREREL, |12, Connect

chaFig@teesnt sy indisctestip gvemening ot @lkgast rr@aqmgz@d efgept ef one or more of the
protSeal sét@thiagdve.pr ocessi ng of semi conductor wafers 105.

Therefore, since th ' i nt erconnects

is 20 substantialIy?%%#%ﬁgﬁéhafPﬁhﬁbgsgr few, process

st elpne aspedt of g prepeniineenticn, amethorhisrpeavided & lperfimifie pdévascéontrol at an

mtel"é&fnéc@ GIvbIONA Bbtedsi skeb Q}%orpﬁl%ﬂ(piégoﬁ PeltGmeH T 'fvﬁh“facturmg data relating to an
gues,

Zl N cur pr ocC teC ni
GO BEACOR HEFRGARATE < AR IR G CaPpL g s prfomna
based ngonthy nipeufachisihg datd. efiibe idtaeorhet thueacfedwit cortral prode® includes controlling a
prodeﬁt ﬁ%&@%%&m@ﬁéfé&t%d %tfl G ?r{ex%o ggtlgcramnn dthgfvgogélece to control a

subst ant | al processi ng sem conductor wafers
dm@ﬂﬁ???ﬂﬁ&EFv‘“Wﬁ@@@“%@ﬁmﬁb a delay between the tine

perinagbtiveh espect hﬁhe préseit GoBied b spteth i ol thiOpetfbi@ink ipfi@ess control at an
mtelggnrn%cg ir%vr‘r%\g%ﬁk @aluire%%%g{essgll ?c}c]) tro E)Po%%s %w? Sqilecg }l"hze system also includes a
Pf°°€%§ ePREeter ﬁ@er*}tlmhéf%b‘%feéhe péae?smgtoolTﬁbe mpc@@etmtrouqn Vsecaaplo of performing

an ihtSrcdhdceehaRtterisic QOWRM GRBAsBhsed oxﬁ&xaﬂuﬁ&ﬁﬁngrd@ld lﬂ&dtlﬁg to tﬁeh@orkplece The

interg nngcggharﬁ% E}_%%ﬁér rmr S Of teﬁ?lllng a é)ﬁOées%ge élbg[to stmtcwlg associated with
an W%@ﬁ‘tloqaﬁﬂﬁ@n the Gmrkplace teecohtopdla ¢heragieristid relatthg fagthe ipfencénoechiogrtjon.
process control at an 30 interconnect level. A
process step upon a workpi ece-i s perforned.
Manuf acturing data relating to an i nterconnect
| ocati on on the workpiece is acquired. An interconnect
characteristic control process is perforned based
upon the manuf acturi ng data The |nterconnect

e - o

o o e o
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characteristic relating to the interconnect |ocation.

35 I n anot her aspect of the present invention, a
wGeyBHem22s provi ded for perform ng process cone@€DUSHEDN3/029340

an interconnect |level. The systemincludes a

processing tool to process a workpiece. The system

al's WBF%&P@% of the B’F%&*elg@nt&’a’rﬁlramara&s isgpevidst foy gpriprming process control at
an Groeuhed: lelt e pppeads Shigled 0 lacesd lRentiolled CAABTedCtO Neffétnl &Y interconnect
cha%a%te&sﬁp %Mtx@l ?Ioce&eﬁafs&lr oﬁl gnanlﬁ”ﬂ:tulr %%&g Qélllf[t]ig%"to a workpiece. The interconnect

characteristic cont r process based
chappgiiiptie cpniil ﬁfj’cﬁ%\t“ﬁh‘ﬁ@l %Wnggt%ptomés W%@lt%@estruqfhre associated with an
interqdhr@EtCaREMDR 6 the WarpiEs @ doftfol £cha@Ad iR relRing @ﬁﬁ&nﬂelﬁ&h&d%&mn
T it R T C——
withéstRisiicag i prayidebior p@forrmng:ll’raqea@p@ml sitai dnteredhigert Ievgl. t The tebraputer readable
probrah GloGeN BRRE chdB8RAWiBNnstruetiohAORbh Q)’gb%gtg(ﬁby a computer performs a method,
PCT/U82003/029340 I n anot her aspect of the present
A CUTRE5 oI g ATE 6 R0 ST P @i g dea relating to an

mtepqom@ggg:atgmrmrthﬂ wkpiecgrend pérforngingimeinterchiev@ |charabhfistic control process based
upoﬂﬁ]&atﬁeﬁiﬁfd&uring Qlthh'inie AteRbRE& %ﬁ‘ara%@lngtlg QJ)rJtrgf r@cgg%c%ﬁes c%ntrolhng a process

erforman Interconnect, characteristi ¢”'con
el R s THYE SO Y et NPS FR52RAR teayositpiengtot coniepl a characteristic
relating tk fhis éxeconnbbrochtivher connect  characteristic control

process i ncl udeqnﬁgpbﬁggg%ﬁqﬁg)ﬁgpﬁﬁﬁ%‘&ﬁ‘@%l ng to a

structure associated w | ocati on

on Thra™\FRHOR F128 beundersteestiy referense Hke falamane dssofiption éakent in pryjunction with
the ba@ortifasy irglikBirRQ MWeiGEh Hk@ﬁ:&tfeln&rihumérﬂs M@quy’:lﬂt@ &1a@erms 2P BGHicef

t he conput
F 1§1§r§ i3 % gtsnn Pf‘i’e%% gram 8f a pl‘LO]i: anﬁlgcinduc 6 <1 bellng prﬁ%asv(’n ‘ded
f o r F’ﬁ‘tf? ? @P?ﬁaﬁ@a prelidied Bowshantderi¢tion of aemlon anitpegeeso flove ditring manufacturing of
semi®di®Rttor whtgs; conput er readabl e program storage device
igﬁgd eg 3 V\PAr gp\’gilﬁ% O?b ock gta%%? ﬁeg%pelaittaw\l\gre?nsg%%% ?I}u écggrdakr)lge vav‘ith one illustrative
em‘{?élmﬁfépﬁﬂmgeswtpwwelss step upon a workpi ece; acquiring

”anpiglﬁ@h UhubiRgs d 3l (feﬁheﬁtb'ldag dlﬁﬁa@&pl%gnﬂa%% GIQ:'UI] &fote sub- -controller(s) of

atlon, on | ec ertorimng
Pl g} EGRABEC A R LBV SOPUPCOMRT R BUBUE: has ed
upoFigirh & illreinaies acbssrseatignatiditgram dffacserindngiiodd WafCwith a contact, in accordance

witC R IRGhL &Vl eﬁgédﬁne‘ﬁpdﬂl{egieseﬁtrl%ﬁ%ﬁ includes controlling a
process _relating to a structure associated with the

i nt BREDhBERtY 30‘25%?? pegtipng)fiagie 0%'?%& leycs ot the ewigpndagtor yyafer of Figure 5,
in agh@uae vigr dns tliugrativeembddinngt df the pla@nt iMetfogoNNnect | ocati on.

kB)SI ﬁgudr%%? T %S-%%%Eﬁé@%?%‘ (%Iogcll tlgre weltfg}\@eltﬁta IVglnlIl achrdance with
one dliustratiyespmp ?ﬂ*fnftnh%yélw PrefPILiBYSPECt i on with t h e

ac Cﬂgﬂﬁﬁ&ylluﬁtglteﬁi b Qivolrd @ Fajled lﬂoc%hlia@ﬂélm'rbﬂf@elﬁaﬁfnﬁ‘BﬁdﬁQﬁercomect control unit of

Flg%%“ﬁf a@io?dalllcg %ﬂ@ oneglluat!ra%i\e/e e?nlbg lPenle ofthe. presengllpi/en é(; ch: Figure

agr priror &hi conduct or
vt B laisy o wers Setelled Pogh fisara rhirisersdtionpfie @stem shown in Figare 3, in

acccf&dllam'vdltfl b@dllﬁsﬁﬁ%?ﬁb&m&ﬁ Bftﬁéﬂrégght fﬂt/enﬁoﬂa(rj' or art fpr oc eSS
urin conayct or, waf er s;
Fi o 1 Pt 3 0P gl P G 1 BfsOenP o mbodimens
Oft@y%eemventloawd)r dance with one illustrative enbodi nent
of It1£1§e ﬁrlﬁu?sgzﬁés aI Iﬁb\f@&gaﬁl&pﬂowgﬁagldg ctl n bfl lrh{?l‘foﬁ %f’ ﬁlsintg‘cdm({c?characterlstlc

tail ed ock di agram representati on one
""nté‘ﬁ BOEShEF Sdicaird o) Fighre 1¢:iy agcardapee pigh grecilpsrative émmdemfnb?fethe present

inveptidnust r at i ve enbodi nent of the present invention;

Figure 5 illustrates a cross-sectional diagran1of a
sem conductor wafer wth a contact, in accordance 25
with one illustrative enbodi nent of the present
invention; Figure 6 illustrates a cross-sectiona

di agram of a barrier |ayer of3-the sem conductor wafer
of Figure 5, in accordance with one illustrative

enbodi ment of the present invention; Figure 7
illustrates a cross-sectional diagramof a
sem conductor wafer with a via, in accordance with
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one illustrative enbodi ment of the present invention;

30 Figure 8 illustrates a nore detailed block diagram
WO epresent ati on of an interconnect control uniPCD1S2003/029340
Figure 3, in accordance with one illustrative

enbodj ment _ of the pr esent i nvention; Figure 9

11 Y S sVt SHEPHNT By 1o ke egioRnand altemative forms, specific
embodifergstbénéofibdve been$hotvinby ay St e@msll Bk drdwideh Sidlae hgrﬁmldﬂscrlbed in detail. It
shoMﬁe%thQ&)g HMVuér %Pthé &geLc ﬁt&o‘h gxgljﬁl?{ %f sg;?gp i em[gec[J m?n?s 65 noh mte{lded to limit the

present I nvention;
mveaféwu e tﬂ}edﬁme‘flarafmﬁ?étdﬁe}eﬁeﬁi r?ufa@c%? Graers, Wt it 1o cove all modifiations,
equilvdléntss rfdedltbrit@ives el Wi the Sirit@hd §38 FITRSIBRtidn Y QEHnLOBY the appended
Clargnd Figure 11 illustrates a nore detailed flowhart

epiction of a nethod of an interconnect
charact eri st i MODEMHFOR CARRNMINGOURTHE INVENTION i n

Fi Omtis@ath@ embddinRES O tmﬁlo%ﬂe hesé}ﬂ)%d béchvs“ 34 fh@fnleMS of clarity, not all features
i nv

nt of the sen -3 WO
of o () SR AST% B JUssR oM VP TS e pReced tht in the
develepgem pf il sucht @malambodjmenmrdmémusahmkem&taamdspahﬂioedebnabns\nﬁlst be made to
achlg\@ rtﬁ'é‘ileveﬁ)pgg 's%e'ciﬁc EJEE cl:hrE@ Eﬁnﬁ,hm@& dsfystm}IeﬁateG gmugﬁlegmlatgy constraints,

e in the draw ngs an
wm%aé%l& Vﬂ%g g‘ﬁ igyplpragnfation)tp anotherq Mogeopss it il ke @P’Eﬁ@ﬁ?d that such a development
effott ouighy &¢ contpleatand thee-chasirigDiiuit @oull @EVeItRIeRf beSNOGint nfidertaking for those of
ordlﬁa%bsﬁﬁillnmgﬁ a'vi§ Qﬁenéfﬁgﬁﬂig ngots l imt the invention to
particu orms [ sc ose but on the contrary,
t heT hielﬁta?rﬁl?nﬁ rﬁhsfrgte Pocessy hat as m"%@ itf sepipphdyeiey mapufacturing. Many times,
worlepipodsV@lge biconadiivtbr abafe®y B issh@&ondudio} idBGtedM Jtd')' d¥e lsRFped through multiple

manﬁfgén{rin% E%Qeg tl%glg) PEnid %@ tl%\é%r_s]\} I&%%q\%? £ rfﬁ@/rmmg process control to
affeqt mmqaneex\fhpmmw af ¢ plaralitiied Wratienst siclofs dohtacty andlenvipsppn semiconductor

wafe’l?d‘ 1@5 ?Bﬁlfbﬂinﬁﬁg ofid pfpsdént inVenﬁ(l?@rdvﬁlE &r @tﬁﬁstn%f se@l’a@ﬁa&atm\éters R control various
eat ur.es

proce s ste o 06 esgmcondlfc olr gv gré 2@; _Flfc% 25 50 {rglﬁo?lmlg e\lﬂle}/ opgl]ent 86Wéeé lnﬁés controlling
Ié:@plm@e fhagkeads, tchraiollipg the Igeometty) oflistewbmperderttiood, cantryllisgiprrmetal dielectric

layex@ CJoh’tﬁJllm@ whaae Hfﬂﬁﬁt and 'EHé rﬁﬁJ Q*:"lﬁbohlm@xllt@ Sﬁm ﬁsskrﬁ 'ﬂxvé@i@& blfo{nge for performing
achi eve th devel opers

wafer eﬁ-:%trufa? éesté 6%?1g:erm§18 6ﬁmsg§ty A nJBFrf:(glmfb lqﬁﬁtlmlf %W@gprawgas 105 and

perﬁammg bugplidiggmeng|tamedify elosudrhir charmtesistics vfftieditervdnhdct lvaations. ‘

f r Oﬂﬁ}n@@%w M1§mta @fo&l@cﬂagPaB c@ﬂ&top 6f a syM}ﬁ % £ccorhaglceva{1 th embodiments
reciated that such deve oprren

of ths @re&%ﬁjﬁr/eé]%onaﬁ dl uftraﬁag éoﬁ‘{%‘ﬁ?ﬁ cngTolleBl}tlo woibs alstﬁé\}@(} is H:@:}a‘@lg &f controlling

varidog operations trélatiag tindprodessioigngl Px  Thh @ﬁ&mCH‘OO 1ﬂfaﬁﬂbléfblf YcqBikihd tanufacturing

relatécnla{a rgﬁchaag ﬁnetli]c%/g&/ gga Iteﬂgd p.)%ﬂ)%;sge'ﬂ SGQILCO'I.I t% vgéfers S’cgorl Ftate éa?a and the like.

here are many di screte processes
The %‘ﬁ?&% g tlep coemﬂﬁsfaaeqﬁalpgyw@ol 9%wyacwumtrolomtn p¢lasedety the processed
semi¢ddd@tor wategi@onduct or waf er s 105 sem conduct or

d ev['h? %’?tem %B(sz)y a%r §0H§)‘i‘lgbp P& abase lé%’] ,H;IJ d tabgslgf%ni{ %]48 is provided for storing

manuf dact ur i1 ng rrbod
a plusliy <k fipesi o4 O@h 1s¢cb Bs qurneﬁw@relgmqtedpbm,fcbtamm@ tp the egesasion of the system 300

(e.g. Qﬁkﬂiaﬁ@ bf th@pro@gsfng @Jol 9 1 0 ttﬁérsfaﬁlﬁl BeGhicSHIaR %ﬁrs W84 ks Bf déﬁ‘abase unit 340
as contacts. and/ or Vi a

mey QB0 o B VP S OB B B ArEHTSID e BFine ol 910, The
datal}g;;eelglé R¢0 inpy eompiissre dotelwd doverf BE fadjoring ol gtaselute fagd/or other manufacturing
data Qﬁxfeﬁ Rk &EBind Qﬁﬁcoﬁiﬁa&r\ﬁ}‘ers\{@g i3 ld%at?oneQ{oﬁgeelﬁlﬁ 354 € pS on

conduct or wafers 105, such as contr
deVit TPRBALY e SRR arval Heineal teb B g e S —
pluralityyod eletthidat feste §®t providet datalréliting td {he e@&ﬂdﬁﬁﬂfm}ﬁct&fstws of various interconmect
locatioHst rgCQGIﬁngst anh/&céﬁsB O e &% P(%nﬁuc Iv@grspl ? r:fge %ystem 300 énay comprise a

ielectric ers, contro barrler

Plumﬂ“iéfé’f Flibre@ntmléﬁb ithp#e epee of ﬁ@trp#?%@ﬁeusmm@mtm rfhapar@mrf@@ed on the

for performing wafer electrical tests to determ ne

resistivity of interconnect #ocations on sem conduct or

waf ers 105 and perform ng control adjustnents to

nodi fy electrical characteristics of the interconnect

| ocations. 25 Turning now to Figure 3, a block diagram

deplctlon of a system 300 in accordance with

.
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of the present invention is illustrated. A process

controller 310 in the system 300 is capabl e of
w@emt08d23 ng  vari ous operations relating to aPCT/US2003/029340

processi ng tool 910. The system 300 i s capabl e of

rin rrg{)%uf cturi rel ated d ta such as

senfR gL B TAlS, FEISBI 16 PPt ELRl SMh ORI BRdeermined cletica
chametérencsvah@5 such @04 predetatined eebistjvita maduet fhrepattick® interdoifeciSlyGiicaB) which may
be émywsuﬁt&eolﬁg B to%ﬁc@iter%ﬁtfo@ L%axnetg er ve%%g : JofroR G Bps performed

met r ol %’ﬁ data related t
on e FHEAdGET Bfersdfoerd mflessletarteﬁélhg%%mdsts@nﬁ@y ofyhg gub-controllers 350 is

proGdedp Figee 4and adcaasyingiiciiptidd Belowlhe dat abase unit 340 is
' | ural i ft . .
pr Oéhcﬁ't?oﬂalf hfessg%(?e[]n{r ?ﬂ)gmr A I‘% aalaﬁﬁteroconala% cor?tro? éﬁng ggoa%at is capable of
cont?t’@lgélﬁéhmqteaﬁtww lttﬁ@nsey@@@mnsc;@ch af waspnd caniyets, 9 g ggniehductor wafers

1051 lAem‘ﬁE Q&ﬁﬁdi iRgrafiachd &1Qiptidnhte tlﬁtnﬂ&ébine‘étg cz)gt?dﬂﬁm lecﬂr%ded in Figure 8
m

and acco?lpan¥1 a% c?e’scalg{iog b?gngv a?ﬁleﬁés?%aﬁ ?sSﬁaﬁag%lof ]ee§f016rpngp FI&(E]% g(g\trol adjustments to
affegt ffrpchasectefigsicnrefdatipps infemonpecdwetigrisiog the saplicoBdudtor Wites B)5, e.g., controlling the
resifitiy P13 SR aﬁ%rta ¢ Qt rray conpri se a database server 342

for_stori ng ol%l %t e_data_and/ or other manufacturi U%

dat HPEES EPUPT B0 e 88icArolsh Cotd/ ot e intejpamss sonfrgimit 360, may be
softivare, Gard wate toa bars@restnid(s)etbpe atd BiatidaBrkbunits Srémay s infs@iaB0 thtdd S@puter system
assoeiddP Htl? @1@ sﬁ‘tewa_tt)@ 'e u?th&tﬁ&rg Itl?eqjarl(?ug %&11];1@&5&@%@ nted %? 813 E)P)a(s illustrated in

is _capabl e of performng a ura ect
Figye Jy way PG Wl grst apothen &‘f‘l h§sts t’qii@nuélcﬁt?tisr figenB15.  The system
compingiragiods@ine SI5inky boh confpliterHus linkh @ddRaBdIREdware | cOBdi@iSs link, a telephone

systgn? c&nmun?cggbtngm aaxplgcjtleQJ coéjgﬁgtlatlons heorso her %or dumc:atmn ]Hki )}1at may be

fers 1
lmplétle’%ﬁiﬁl?y hoterskibied “éth% argigping eaglit a%lthﬁ m@%ﬂw@sm co nt r oI ling

varTuoisg Wﬁ&&gﬁre&t Q[ford Heddile@bIBkOEIt-AT MBGaRA Jf AR sub-boni¥¥Bers 350 in
oo G BRAARG b ST Beat PR b sroHyS 50 may compric

varigyp §Qrtigleunyp, éélfétaélﬂrwrn@dmgl cenitof jugtad 10, hinirra@ibet gembtey control unit 420, an

inneMRldd Qlfelectﬁbl Ghwérh nebtaP iR Qﬁ.@; my&ecqntfo@ ﬁl‘uﬁﬁﬂOVh b¥% n\é@ﬂ el (PMD) layer
‘ﬁH a |nterC nnect. | ocat e use

contgo?uqﬂh 3 S il or vgrhou?_ %oglgol 31%16 tct (6)11% |th8 Qfoé‘is%St??B H%ﬁmatred on the semlconductor
Waf%&d] 0§sPatefions the YETwait 330usd igtentmert clpragerdts tiet @@Bedetermined by the process

contRB& 396, fﬂﬁ? be R8d By1fe sﬁﬁ%nﬁ@ﬁg@% RcoMRf Bfisus %Qrﬁ ns Of #P{eficonductor wafers
L&tl?n and descr|pt|0n 0] %

105 §?f&] a%%h‘tafTbef l“@fsst 8 lver e sepmehvdesr S thePYRiaers and
ac compampivig Figescy-1, ptosesactivel dlustratialelbt d @m&bﬂdyqtortvh&r 105 with a trench
and/§rW§eF 1@ muglqu m¥m9 9 QBGVE ?ﬁ,Daidef %qlfa.? f I?lgb%%{ed ﬁ;?ogta ﬁ)ostraltlenlayer 530. Within

is ca contr ol
the I&R éary%fé?% Ritrgeh & nefﬁf bF formesfc Bherisesh 514%%&146 894 to farpcyariqus structures. In one
embydiragut, @R dreb H4taaiyDe ued tOtfm aS0itact O dh&‘ehﬁédnﬁ@f @ Srench 840 ma) be used to
perf&B Qiaggsgélle %l%gesé IVJhMI? fttgsal;é L{gedéggr%atg rengt(a:lrl}ngt | oglctﬁ a.gc&/orm;a% hgwever other

I nt erconnect contro rovr ded
processeg kaghmdpraisy kil iete et haying bevefielt @Wpre%%dlf’skbst@m)’% @mplgyed to create

metal B8 0bracRf anfy e vfta@ I TeM@incl 8401 ity e HIQH WAtRh baAG: 14Sdr BRI RolktOthe trench 540

fect h racteri i.CS us i nt er connect
fromyth oca nss%)n ehera o %8??0%8 8y g?/\/g]}( grvgt Fgstal él“@ as tungsten or copper to
fonnc@ntltetspnnpcrt docetiva. Qeé@n sheragletisjicsodf the infesvormact/ fomed in the trench 540, eg,

resmﬁﬁ@t B infludie e HbREE Fifter ORI RY 4 RY wft)igiprnaytalaﬁst control gﬁtmeterls that affect the

0 and/ or the I nterconnect
fomitR o gt eﬁtﬂ“%& " ¥R T St AR .ot S g, The brir e
S10 me ¢ofrplisetartarttalan By bEN d el nitridet IsyeD 620y ab EMDIThRE63! Qe tantalum
nlﬁldeqid/@ 620 &%%Bﬁﬁon&%%{v@m thed RG] RNef ghoWhd tﬂe BiS 14 ?/éf%g(? rRdﬁlstments made

Fur t her noy e, vari ous conponents repre

to thﬁgMPHagelkﬁg@R}éaffepqtlﬁéagqngrtl@ﬁr 51B vghg:hp:q Yy 3ifepie characteristics of a contact

communi cate with one another via a system

comuni cations |ine 315. TheSsystem conmunications

line 315 nmay be a conputer bus |link, a dedicated

har dwar e conmuni cations link, a telephone system

communi cations link, a wireless comrunications |ink,

or other connunlcatlon Ilnks that - may be |nplenented

o g, Y LT o a1
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various control units, such as a barrier liner contro

unit 410, an interconnect geonetry control unit 420,
w@mpoo4fosmes - | ayer dielectric between netal | i neBCT/UEIDP3/029340

Iayer control unit 430, a pre-netal dielectric (PMD)

| ayer control wunit 440, and/or various other contro

fomtﬁﬂ.ftogl thotreugh$400 | The H® Bye el wait 43 is sanable pheopt e thseprocessing of the
PMB @4¥:0630,0ukidh Qifay affif @¢ Barddd Tayer[Bad, ahefebﬁ)i’iiﬂﬁelﬁﬂng/iEBTcHdﬂatténsﬁs%Q of the trench
540and | ntt %nctﬁ) q%%stt?oﬁa&a&ig %Eulrfélt §1'83{ 5? rae tantélhtla/tantalum-rbtrlde/tantalmn

er rocess cont
glétwrlb pay pifecsthp sle@ﬁt@rﬂset Ko ,sresatytty)t & a8 drereqgnecyy aArl@Uz@ally, adjusting the

respi@&i'v& faﬁ&ﬁ)f &E fitnBicBRKICAH ﬁs&i 14t fMﬁfﬂﬁrbﬁmer]l%n 518 '(b@chFl@tﬁe @)hﬁay affect the

charta% é’ls% 8 4% )ﬁélrv%).lota ARi L%eécDo%ea te {afh %?,l %glgjogu Xrocessgs may Qe employed by
embtodigsgs @ ipiesmbihvention trsffed the olm@ceﬂstla(e&e risiGoinefen breraafer

1 O5T1YM11££‘ba@k IorF?éﬂfér& otl?ep %92&10?(5' sﬁ‘nduﬁdlﬁé thék?éh&@ﬁ@ 91ay Eé cgh't’foﬁecﬁto affect the
shows a | LD | ayer i s depasited upon

chargﬂﬁ‘gilc[s gf %w? @gpéefi frglgéhe tswcp ﬁ‘lq.l F of ﬂ(ém}?lf_%e p_a,l@fer gﬁenay ge controlled to affect
the thagoedisti&(of teyvidofernied Miomdhe tfdneh §40€ bk 51 Bydreyntrbieunitsie may affect the
chaltaaerrsﬁ) r@f\fl@r&egéﬂs%lﬁ tb{'J g&ggﬁn?gs %he cﬁlclra%{égsugs ofqﬁ@ﬁﬁﬂ 1%;] t520 tR(?dltlonally, the

trenc ma cont
inteo AE iSRABIFETY C?Iﬁél it SRE an agitplgle BremeSeef tb“o““ﬂé?@o Whiplymay affect the
am AT EElIEpopite® @SiRe, treyidhi Sato IR tBEintd@eilled: OTHo RS e fMIcadtrollers 350 may

be Jsédqg ﬁcﬁect e%% 9&? Ehau’a%terls{J ‘{1 g{ the m%rsc?qn Yc\;?z}{lox% |§| cg as Frtﬁanch 54% that is filled with a

processes e ar
mﬂﬁéh@ﬁﬁt“@f t he present dlsclosure may be enpl oyed to

C r eﬁktﬁ‘e 7 iRktaMdes b bxﬂﬁ-%ectl&ﬁmlﬁt‘:&f& serﬂt&dﬁi@ior Wh185105 T atvfaeﬁ@iﬂsmg formed

therf 1Pteht P er??:’g Jﬂeﬂt afd\l\%’?ﬁlf ﬁéer %HD‘ dﬁ‘i?él er “}e@é‘%%?tg ﬁy§fa5t3§ ;}gon which a
metallayprCHO B4@meryThpmethlildybreido way @nmrlwetumﬁnum@udvior aeppruigE enbodiment, a

darrﬁé’ce&qyﬂﬁ@sﬁ mtapbegée(f QIS AR thddh BHG Qﬁﬁeﬁ{e vliaoﬁagsI g@ﬁh‘all rﬁl&f t0 electrically
arac%g ics of the i terc ect forped _In

cou]?le gvlfl) &?t ace% Slﬁh as thertgg Plgtfi IWFSt 1 lﬂﬁ‘?teﬁl Wﬁlgﬂxgﬂ C él“het twg metal lines 705 may
be skrmraterd by a ielevgic layen 9. olhengfoief the.’mm)’z 50wlay bdutilieed teaigkprasihect the two metal lines

705 Qlﬁpérg Qsloarﬁ@f lﬁ%td?e[et?trﬁ ﬁ% 74‘@)f fIﬁ&\‘la Haqnay t)é)fof}rx?eh dis | a%nch 9&) (see Figure 5)
barrier |ayér barrier |ayer I's. shown

that i3 filled fdth Petﬁlrf‘”l’i}gggﬁl?@m@ 7665 FuchyA5 oPPRET T@y‘e"r 75053y tﬁéﬁpafated from the
dieleoitpaybrsi@0 by 4 arnedinenif.ayer 610, a tantalumnitride

l aygle rgﬁgwty%ﬁﬂ% a7 EOMRd/lna(Xl%F cogt:ggwélglﬁfe% gé oinat e(fltedrganufactured

| ayer osl t 1 oned
frong £y BrAEFsEH éermmdtcgy erafeg3 05 Adihereferise mngolh%ed éle 4reswtw H’ebe within a
predefufihed yite ¥ 3dderabyma/f1¢a@ €t mérb&clraely pﬁéeséedi&@fces@i&uceﬂ\hblﬁ Bemiconductor

waférg %r@‘f) g%}{ed %"Ié ;gnﬁrﬁ}él%ﬁ ug]z% %%p%%g cf?lté)l o?l%n% %e c%ﬂz}c%rlstlc% (hf the barrier liner

7104 phiphe mays dpdfuenth the [chaqpiclerisfiay ofctbn vieolS0 (it is draGittdsupem fhebnatal layer 730.
Theféforé} Qiﬁtliil%' {ht REb-EoBLo11RE @‘5@ Sﬁécﬁﬂ:k Qhd/bih &ed—BMarci 336861 @ Oaffects electrical

charac ?qStllJCé % enlatel{c en(r:tgct %%erg%n sgﬁhl a% fon <?t§3nd eﬁas %g%al;;}gwg% Ut%lﬁl&g embodiments
of ﬂm@fe@@t mwgthnhfemmb plipersest(eshrelatifig tb e dpmpre sterctutenasenciad @ith an interconnect
(e.g( fhe ®-D la?er SaNbRb WIkiean bha il By 416, @bt AR, Wilirench 540, via 750, the metal

af fect the characterlstlc
lineg @g‘o o §33 BP0 S CBRREERS (o Ackls M P‘f}he ifterconnect.
adj Dstingrgwith Bighe 8,@3ypecdeiailed bioalt diagsanodepictive of ihé Mterconnect control unit 360
is 1ﬁlﬂﬁ‘eﬁéﬁn eFR BICrCBIQl@Ct c@ﬁﬁ%[ ﬁm# ébt m }pﬁe%&ehﬁetgﬁ)r{ Id?t!l rél&ﬁ(lg to the processed

(see ure ect t aract eri st

Semtcendgctor WoEE 1%? Vi tweﬂelngachtau 13 el T et ltinyfoy g barier layers 510,
ILDOlieye6:430,1 BMID payere 836 eﬁd/omysndn Gordano yed td¥orm ern@aﬂndaemaﬁons etc. The
mtex?gnnu? gonggqu'u% I§§IOI Iln a?so %elcé)l\r;]e con erd_%zg %%né élh g“ubs:lch ?{9' \%l%(lé}fmay relate to
contyr] gm élafﬁls H@tlttleqd Oerthqﬁmte@ﬁryle@ @hqr@tqmﬁipmesmbed bsr @h lecesy@ntroller 310.

may be controlled to affect the characteristics of a

via formed fromthe trench 548. For exanple the ILD

| ayer 520 may be controlled to affect 10 the

characteristic(s) of the via formed fromthe trench

540. The ILD | ayer control unit 430 may affect the

characterlstlcs of the trench 540 by controlllng the

s . o a1 N NN
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Figure 7 illustrates a cross-sectional view of a
sem conduct or wafer 105 with a via 750 being forned

W bh@resn22s | n one enbodi nent, a dielectric | ayePCTBS2003029340
deposi ted upon the substrate | ayer 530 upon which a
metal layer 730 is forned. The netal ger 730 may
Utilizgggheimsiolagy datp Arsfer ta qyngp! defeﬁlfzfemercqnﬁ% A b0 FRen ﬁauseavdjusnnents to

be ﬁmg&m@urmp sm&em;epb@rfdﬁeai ol the fséiﬁléﬁnﬂl.hfbr wetkal 05|11|1 &a& to affect the

charzflgtenstlcs of the tuir%lerconne{:t li)caS s orrr%eé oh tﬁeogeglﬁtgndil:l%% ?ers {Oérg? &4 tMe resitivity of a

aces, suc
“mWﬁweswwﬁﬂwﬂPm@SW@GP@B“WHW@¥yﬁbe 7. The two netal |ines

7 O5Tmerc&ﬁec§&m aitedo By *nmgigh eﬁtefe&tﬁcai AN Bdteriéifhd ealculation unit 810 that
ore, zed to interconnect,

is c?pﬁ akwé{a 8Teglftfoﬁ SEZete-x;relgmg Hﬁposal%) grbcg} g%erns ,tsml} as resistivity, of a
via thitd$ E(bt formgedlomy emicprdictorTwrders/108. TisOnteregmdgecohiton ntch60 meyal® comprise a
confaEtleQQJﬂmQAfgmafa&%tuF 5! %ﬁn@ um{ r%% tcl) SprJdic{ lo? Che%éhﬁuns the nﬁyss%le electrical

[i.ng substance 760, such as c%p he via 750 may
chaﬁgerggﬁ gf, the cogtagt If%jﬁ'?dt qydhe sgrpigqndyctor afen ]£§,e]:he 7E§ruﬁi,chéractenstlc data relating
to tipawidsiagd/orlotharedontdctsOmay2hen ba exah@et 6§ thy Initeycomfecttphgesbih@coﬁﬁﬁ unit 830. The
. ] . n N
mte%grg{le(g érogets!&'%;cg@?mngggﬁ 1:9 @%Xbl?%tf a&]ﬁ;tmégaglglg g%%n&t gcth ? metal disposition
ProgRgsese HIESTOPESCL regigR baTigrlayer L6 ﬁ@?%qmg@ YD daver 63@ grogeﬁwi qng/oy I?MD layer 520
prod2&ing] wﬂuhrareq)rocpdgleg aépe i B8 theafRga b hdjisthett cﬂfa&@cdﬂﬁm tﬂeQJ@Qatlon of the
sub- contrrqgeésn3 ug t g{ %er W ds?élg %goggl%tg&%ées%l%g ntr|olldumtre{§q)((): 6snciapab}e of calculating
posgipl¢ elecgrical ¢hsra%%ipfabloé thefinterequnqcb lokatiogy anth @rogiding aprrepripts tcpreestive data to

variBifs pbii6hs BBt dy&tém kOOri@ﬁn lethdH condibll chl?ecf’G%y off 1ﬁl£r£dﬂ§é3@l§caﬁ$h@

haract { 0 that d
O 5 P L T g S5 40 L0 i n

embodilnes ofthe wéskne ingen8&0is ilhsraidd Sohicamidétarvafesd 85 iroprwassdd on processing tools
910& 10y Qslmgt ahﬁﬁraﬁ%; HeEdnBol q}qﬁp Eléﬂaﬁ aby meﬁtﬂ@{nﬁfﬁ% %Btlalﬁétéré: gmgfded via a line or

e _interconnect |ocations, SUCh as contacts and vi as,
w%”BeT%G&H?@%W SIGRLS| 9 FPR W RERE " T5ing %8 25wt Biife processing
tools PiNde 19l Gbcfrom acomputed bysefn IpI ﬂﬂ:ﬁm(nesl)erfaoed %4, Dbt Bhedlie amdlrsecond machine
mteﬁ%@se 9%‘&1 r M%f) léfeggfenéﬁﬁf%éa@h “oats |§I/ tﬂFz ﬂgceésﬁ% qgcﬁsg Gﬂ)g C§10b In ea? alternative

(e | ayer arrier |ays
em‘@il@enfﬁaf‘r ﬁrﬁtéth ML .ma#lﬂﬁ intrfpges t9%5én¥1ﬁb B3 dpcates withingthe Pr?‘ﬁiémg tools 910a,
910bEeTIRl semibdnthesr Wikers 1@ e Providey tddd peridddrorethliralitadjprtséssifg tools 910. In

|
one|e%t%£e0?'g%lﬁnlg§1un&§&? ufeﬁl fr(])gq%g%% p%\/'gx& Eoy 2 xgr:esstu{é tool 910 manually. In an
altegava PR MS ot icaRdagpratatEe P cry éﬁprewde@ ﬁfea Prmeés%m‘h%l&tm an automatic
faslﬁiﬁn@rgm robblt tmo3&@kint bf sénhitodGictontvgbrs T(B@ | At &eCQIbO@EENt, a plurality of
sem%cond{u tor waHars IBSS 1§ géalspng%d rrl%‘l gogﬁld%,(e:s ac etd EnOCflSSg%S) %g.éeaprglcgssmg 0919910
met fno Pr@ gﬂynba‘amalt iy computey deystene &é@: rsende reprirol drpait pignglst or manufacturing

pardnf@rsDeliie 1RE 9333y BE Brsh second lefRcHirRYiRErBcdd 3 15a, d‘_l’ M ThaY&dpSter system 930 is
trench formation

e
e 5 BB £ SRk LI 05 S S pAD bE bt s oFis s prces
conigifert  TRE Compaiyr sydtean930 dc@imlal te @ rinpoter sthadga ufir BAnthatreay contain a plurality of
soﬂ%b&@ pl“é?’%sr éﬁh Idﬁz( étsgﬁﬁe co‘ﬁ@hmygﬁy 93r0%11a§tc§1tatupon% Qr H&e Elropelssors (not shown)

is influenced fromthe | nterconnect

tha"c‘ﬁ%uf%?&'il% PT Bforung, e LPrinaY desrioeh 8erpR o (B STORBHT rgtime P30 employs a |

man8fh€uring - 160 P4 010 Ade =32 2mirICGRHUISRONS b 22348 928k | Ini ohi refhbodiment, the

man‘ﬁﬂ@turﬁﬁgt rﬁ&ilelo% (Q)ﬂ{aﬁs @nlqéng ac%@\g rgcqt%t ﬁl&l deg:ﬁ;u g Pﬁralit{y of control input
US nents to

I nt onnect control cause a
parggster A ErT 5% A0 He b‘}el??%ﬂ"lﬂteypmé?ssuﬂﬁt@‘&%%l@as 81%ps pe rforned on

t helns@eeaBiague] o n\lhﬂlffﬁifurllg)ﬁloﬂdﬂ 7011 d@iﬁest aopﬁéegseﬁﬁpttahkﬁ mput control that
impﬁgg{t %%&ggms :r::nglﬁl ut%]icm 1;prcg:“ce | gtl‘g rc%gtg) tngut dlgnaq% (Iﬁr €O trol uPut \Pa{ameters) on the
line 93 that ayedpigndest forqrocessing t9olf AP 19 ere tageived @ncggme@mu]@tfgq‘t machme interface

wafer 105). 5 The interconnect control unit 360 nay

conprise a via electrical characteristics cal culation

unit 810 that is capable of making a prediction or

determining the possible electrical characteristics,

such as resistivity, of a via that is to be forned on

a sen1conductor mafers 105 The |nterconnect contro

~NSN o o o ey .
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i nt erconnect processing control unit 830 is capable of

adj usting various process steps, such as netal
waele®po3a2es on  processes, interconnect regi on bECT/U82003/029340

I ayer 510 pr ocessi ng, PMD layer 630 processing, and/or

rocessin whi ch are processing steps

S15pmate Y BB AR At 15 D e R RO e LR B1Oopreceived and
processed &Y ithersewhd taghine SutbrfacoAt5bol E)ﬂmﬂeSSEtGhe bme@ﬂiﬂgetboly\@nﬂss;mb used in
senﬁéaﬁdubt&tn%ﬁ%{?ﬁg ﬁro&gsgéza?es&égﬂ&s &aﬂ%{c@s toldﬂ c{e]lgogﬁgrf togis and the like.

pa e of calculatin e elec
chaP&"c‘tré‘PF%‘t ithesergigongd |Wﬁfe’érl%ﬁﬁeﬂt‘ﬂtpr?cei§%it‘?Ydhﬁspr@ﬂwmg tools 910a, 910b

canfals@vd @htnga APPIRPITdoRLD FErOkquisaioh Uﬁnéﬂlﬂfogy da@n. ’I‘haﬁlbt%lbﬁgy tool 950 may be a
scatpegome{l’?{i]a% e uls'it gto%¥ %ltl gv@‘l%gecr)ro;[ oeas mentqeoq rlgca,‘i ﬂl&erﬁg\wntegurement tool,

er connect 1ocat! ons.
andthedilfe. gln gne ealbﬁ%m@t dateplpgydod P Weskanediea gmeamnofe ptdqesezdysmmductor wafers

1053 (0383 ﬂleﬂ.’rofégﬁﬁfadﬂﬂﬁﬁ uivit 460 m@ﬁ&)lle@ rﬁg@ﬂie”zﬁﬁ tnaBfe Jaﬁ%oglrtﬁﬁﬁem)logy tool 950.
Th Xrl | ustrate or wafers 105 are
iRaRRLBh itgies

e%efd 6% %gg eli;{ @g P}ggfagl or egaitagfl? clgrfﬁﬂ‘lsﬂ§I olfl 61e gevwes formed across
the pﬂnunomuptplywaﬁr s Bon throaIxammep uktrdogy dath say @robruinadidsae tiner Wit measurements,
depﬁ%'f@éﬁﬁk? Kidewall E&Yés %ﬁ@i{nys's Qesﬂtahde na%d @E lll?eo Ivféﬁ&l rciléta %1%% be u-ggﬁo determine

" @1 1§§Ut signal s, or manufacturin anete
it fnf“h‘ée a3t a7 D ot f%OW&tere‘wfrh& 5, Vg1 ey s g 0 quanity he
perfoth@ixcefof theprecesipgpul €10. syst em 930 via nmachine interfaces

9151@3 pr%\;luﬁeka abc;l;rlg Iﬂ&'{eé ysdgtg% HE%EHo y d t1) %nea yfs.lsa%nelts 960, electrical
3 B o

915a are gener ocat ed out sl
charm:tgg%cg élptﬁ éroindbﬂ gafglqyétrlc@ 1gbunit) 330,854/t Qa@rm the @atabase unit 340 may be

recedved byl theriitsk conrdebt@offttol Gdit ss0.d Tﬁeelﬁt&lﬂﬁmfﬁﬁﬁditrﬁl%nit BG(ﬁIﬁi}a&@ﬁmne the possible

e BRSO NG L BB S i
intefcppnggs gongrelrupit &9 may pravide é@twhlmgttgx professdivstiments toy gne F‘é’ﬁﬂogr ollers 350. The
sub-anﬁfolleEsJ'BSa 51aSD BRcuRFEOLdbATR Bid/or SRR VNG beQlondVB b8 ﬁlﬁpl&r@ﬁted upon various

ol RERER G R hOS RSN, R ok T BB gl et v
corrﬁealyn by thande sty thapubrequirolises$S0 rghet computdd §BtemrP3GNThe computer system 930

maﬁhﬁlmnleﬁt resh&Sié Q@Rird1 84 Q;tmentr(s? RQtdsCquiip &%@stpelq’grmed by the system 300.

duct f
o1 UTEETR b G boh JORL Jekars o g opEegh i dreses imvention is

illustrpted. gkhg sysem@00 pestoarsipegessean ot scpsm@hduets:) wafas 104 €blpikAOEI SURG processing
the §e91le§lu§érQNafetsr1 09 %@neﬁﬂP %hlﬁ%ﬂfrmg &alﬂiesuglp glggﬁ&éﬁtagcg&r%gr test data, is

sends, control i nput  Si na S, Or manuf act uri ng
ACATEY- a ke WP S HEIF TR0 e TTHIBE £q the prosasiad swrRiRcor waers 105
(blorkal®R0)N defrolbgyrdhta o theil ieeanalPtdio. deidiitne QIRItyaST cliiy:Ble@ytits)RM0h as barrier
laye} alara&é}ﬂé&)l Mfay& gﬁgtfogllc lcﬁa%gteﬁsjil&c ﬁﬁéﬁg@%@%f@&& anbgch charactenstxcs and

e COlTpU er sy ste
the &’fﬁq@%‘f |1%§P) ﬁfesyetspréa? &y sf%ﬁgta@weay@feﬁ glec@@eipqe%diat@ Gelﬁmg to electrical
char@@aniptick ef vafibud liAgGenhbdl TocaBdr oh hﬁtserﬁﬁ&)ﬁd&%ﬂ wateld 185 {Ulddlf &40}, YThe system

300 gfay an%%]ﬁe tg@\gaﬁ’er%fe&qga?@ d%n% dd f’% mlne e varlous v aracterqg‘[t]lcs sH%ltas the resistance at

processors
Pa“@ﬂ?f\ﬁmta"ts 235 wasffem@épfaim @mﬁf’ndp@rl‘fv\@ﬁrﬂlh@(btordel Oé?)e rations
desiggoh edyskest Qhenmetpal@y Ql@fﬂﬁhﬁ/&rthes Wairedma9 4 s?ﬁ@xll QY méy ?hﬁ)lement an

at e COI’]t

el {0 B R TP o do oY SR G BER e P HEF losstions (5., vis,
contn%w@f) ae theisemipgndrgeretafedAi05 (haek Hi6A)s Feedbraakardac feed forngrd corrections may be

utili¥e® Gé Q&ltr&lhﬁ‘tgrc&}ﬁéc@ Eiik0ESti& Binkdh %h 'tﬁe?’sgngcon%ﬁ)é&;r rv&lferé TBULA more detailed

ers are sent on the
de“B‘PttS’B aki @ % fegle@f%’?e IngpiG9pPection claﬁéteréﬁﬁﬁentrﬁbm?cessméowded in Figure
11 amampﬁmmiymg Hesgipriodelowd Hata fter ithia @iSer@niREt@ELERriSIE korftbl paddeks may be used
to pérﬁﬁﬁ‘gubs%%ﬂt pgalcesgep &t semkc%ﬁml“ersq 0¥ f%rtﬁat &%{aaenstlcs of the czontacts and/or vias

manuf act uri ng process e contro

may bg preyesy W‘Thﬁﬁﬁﬂemﬁ’é??é‘??étf‘@?@j‘ toéi’ﬁn‘teh@locmtwv)r ne 923 that are

i ntended for processing tool A 910a are received and

processed by the first machitte interface -7 WO

2004/ 032225 PCT/ US2003/ 029340 915a. The control input

signals on the line 923 that are intended for

processing tool B 910b are received and processed by

the second nachlne |nterface 915b Exanples of t he

o, s ~ A~ ~AaA 1 L .
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scatteronetry data acquisition tool, an overlay-error

nmeasurenent tool, a critical dinension neasurenent
wao owi/032220d the |ike. I n one enbodi nent, a metPOI/U2003/029340

tool 950 exami nes one or nore processed semni conduct or

wafers 105. The netrology data analysis unit 960 may

col Feeipg ngyt ¢afieye lah awlarf?émleﬂeﬂoeva@a& %Pl&tmntqﬁéhmpr ol @glymentmg the
intebcOect Qhcteristibsecoffil proteeyys ifthdatd inSolddk Il(m)tOEFjigﬁrEJ 163 isMBsir4dy The system
300 Opalcuﬁgé/ssrelgvaant rjr)gr mgerg (r:e lhgfl:ﬁltlgecvr}aa{n%; %)g%ﬁ%g ga? ock ?{10}\ r1"-e0r e)Tﬁlgle the system
300ppRy caleelstp the ILlPréqyrrotinelglySSd@% harmiyayarech@mt@ismdhfabarme@ lihgr (gharacteristics,

and)‘M at Ben@f?@e%ﬂﬂ&@'mﬁ&o‘fenstlcgﬁﬁfn& o f:onfaﬁtﬁm%rm&i &%Exhlconductor wafers 105.
st ance

Ies t hi
it PgPbE® (SO B BPATRE PRI SopHIE s pere H relaing o
interogse formatgne Ssdeteneinprlopeesta o drireomrdulotagons\erfoed sn 10 Semiconductor
wafw;‘] '16‘5%1&,%/1 lfb? e ﬁgerctoﬁne%ﬁe@;ctefléﬁc; IH%’ relit€o a&ﬁMc@w@éﬁ cﬁaﬁ@terlstlcs of the

processi ng tool s 910. As provided above, anal X
iR S £ D PO HBOT VA0 P AP S MR P s whethe the
achdb &, preliced tefecteiedl chaldbteddiiey @dftatinsdct Bsatidat @ the edmidohdnctor wafers 105 are

witlY'@Zl g%de?eh'rﬁlﬁédra!c&g‘%%é Faﬁ%/ lf‘wletrange?’&bcl?gg@o " %ggoﬁse t§ ﬁ)lgndétgl%m?tlon that the

ase unit recel ve nt er conne
Cha@ﬁfﬁtsp‘él"fﬁml applggiyns rp avithip agredepméne r@%gﬁt@]eramq1 the g@Etgm 300 continues

proteEeihg @€ he kdiiddRducldLwiras $0sbieck BN /mathovd Sikdifdant@hodBikdtiof d alteration to the

characteristics of vias and/or contacts. In response
pro%ess .
0 such a determination, the interconnect contro

uni Dr@aGiimynagerobit dhs ail ands prediFtpdjchetscteyistis @ the interconnect locations are
outshid] b %&cﬁﬁmesraﬂg@ 4 Q8trct %dlﬁ&ﬂ&f ﬁ'nh}ﬁé’n&ntgéfb cha3€ the interconnect characteristics

N A R N T -

chaxpeteristics sthQ Bernipr by Sljekwesp alref tomrineheoehaadiaisie nreodindierediepistics, and the like.

The\@h- @Jn§01}1nq5.’50 Q@&@ dafa iRkl tﬁ’egmtteﬁangc@ G&ﬁlemﬁl@(é’d %mh may be used to influence
f eed- rrecti t hen be_se

pr°%eEPoStet% R‘fr 81“1 et’s %%eﬁ"ﬁ”{ﬁguftﬂre Bhpit ©r af@?éFee?H%%‘ﬁflmﬂ?é the interconnect
locagionsp Theeqomplptixnenifith® 3Ops desmsibet! imefiguraridl setvantdally eohoathe y@cess of performing
the ﬁlﬂ)mnrelqgtloﬁGiﬁtﬁ@ﬂt%&&xéc?ahaﬁaerﬁﬁ{%ﬁg)yﬁrg&ssra@&ﬁl%ﬁ ‘fh%?ock 1060 of Figure 10.

per or ned stem 300. Turni ng now to Fi gure 1
O it mbboigEn G4 oo BT (O SPepie by Aee farserisios of
intercant@d tidcationd May bd Iiett&hfeatoeldcrea?d‘nﬁe sog@bag rof 38 bp@aioh Of BFices formed in the
pro%gs%% %?s%ﬁﬁorﬁﬂct&%e%g 851 %(;cggs céé‘@&(? cilugsSmE( %: gs%g to%g%cggubﬂe characteristics
processi n he sem con ers
of @'@ﬁ@m@ﬂf F%?atlowaf?meé&ldhq fegpicaRdugor ‘gqf% 1095 theseby BIPeryipe dhgt pgrformance of
dev&EbdﬁaﬁﬁfadﬁEé‘d@’omtt&&Emﬂﬁﬁﬁior wsferd¢@pui red. The system 300

rsrgl)’/nT% g%c': rItfes taugﬁ’cr ol t}‘ﬁ%&? tin%e(m{t)lel at Ibg%% ment%g{npa;l %ancegq’trocess Control
(ARG fFrapiqeerk, b‘@}daﬁﬁaﬁ ;ﬁz@brsttsastmto@m Pie KA pleneoa| Jog.y T@f Catalyst system uses

Senﬁ&ﬁ(ﬂlﬁ@t Eéidlp?ﬂehtczﬁad NM&HhIs 5I§texlﬂﬁfoﬁdl REEMI) %ﬁﬁuter Integrated Manufacturing (CIM)
IstiCcs Ct [ O ract

{
PO QRITCHAT SPRPPETS 0 = FIQRR e AP SE LIPS rieg] (ABpprameor
CIM (FEMI iER1e06€1b+ BokisioBBOecifiction @y@mﬂqmaalﬁg@mm FXGGAPC (SEMI

E93\0@§@r ﬂoﬁ%ﬁal C@lemﬁc@ﬂl ﬂ)@t e Gl Bl havahlcE Cﬁr{)ée%abm?ﬁgl Component)
characteristics _of various interconnect |ocations

speGRRHSE FF EEIER) CTASFPIS S S (5 (B JeReeol by PrfeRsd B fom which t
impB0ent e yorsvlshrytzgy tdubig byvehk eresestl imeitionh.Chlsorhemibodl@éngss, ho APC framework can
be Q%L%{grul&esoh@ﬁe ¥}?§{e1no‘;f1§re Q%@%n%f s%rta{eéec‘s dt?‘%ﬁpbftgsblg&m in\gfntion can be

resi stance at rticular contacts
appligdl tp Mguadly ARYCY ﬁlaflfe%?ndw&ir apufapygng plperkthe Gsigyy. floggy e APC framework
alsoadllay el Bmetk adcbre arﬂi&ﬁd‘nﬂ&rﬁig W lﬂﬁﬁlﬁce@%{f&ﬁlaﬂch eFmea, 1, utilizing the APC
ﬁantlely]vgl}ka%l 8ra§% Ice)igb%rg%rte ?(g;lgeng}xtblgcérg ﬁextlble aal}df gsg %(ggnﬁlve than local drives. The APC

characteristics of interconnect |ocations (e.g., vias,

35 contact, etc.) on the sem conductor wafers 105

(bl ock 1060). Feedback and/or9-feed forward corrections

may be utilized to control interconnect

characteristics formed on the seni conductor wafers

105. A nore detailed description of the step of

|nplenent|ng the |nterconnect|on characterlstlcs

o A A o

e o
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Turning now to Figure 11, a nore detailed flowchart

depiction of the step of inplenenting the interconnect
W@ hb@nmsres i stics control process, as indicatedPCrnUkiood#29340

1060 of Figure 10, is illustrated. The system 300

cal cul ates rel evant paranmeters relating to the via
frameyarkHlows oA "B 0P} ‘ﬁF"B‘%W%&%?““%‘—’HFa“?%&%ﬁ’E‘pWI‘ES a gigpéficary ameugi of flexibility
in v3{lifg trayecaakcufradrecadhie | LD | ayer thickness, the barrier

| a r b
ch erﬁ é@%ﬁt?}??{g Sf:brftxtol gtﬁ’g%} Ql?g[h %”hé geseh‘nJ ﬂ\%ﬁtmn ont)c} the APC framework could

reqyits gruabes Pf TS cqmppugpts.n [y additionde e%tppgen@ rWItbm s APGfremewesk a computer
scripth i€ wHifdH f6:0dacHIGrt iRy semdiR bt Gor bdbufactuliRg toS¥ SIIVSIWéd?aQ GheMBMrol$Btem. When a

sem‘ic}%nduyt\grt-rrgdnu%a%ﬂnn rEc%l %n gleego%t%{l] 2)?5%1&1 1P s%?rg 8 afelmti}canqugtor manufacturing fab, it

genprpliyesplisompree teriptae m@tp B gction theicis teayiied by dé anocesst ontiodler] smeh as the overlay

conﬁ&llei e EdaRb) E}ﬁﬂﬁ)dslaﬁécgétefaﬁf‘ @eﬁfléaramaﬁrf&ﬁ)e& B@he§ees@1;ﬁso ﬁgy&('&gpment of these
W@ ers 105 The, i nt er connect

R UPEPT A PG AP A £GPt OB ety B genele ught o i
presshtanvergive can d¢ inplmedted iite othér iyipesrof mmméctiridedficatveoks f or med
on ﬁ“ﬁkepﬁi%mrc‘e%gérﬁﬁén%rdls\éﬁgeg afove-Gre- 111u1-1pcﬁves<¥1§I §mhe°’ ngentlg}lelgay be modified

det erm nes whet her the actual or
and pragiiceq Flcdaﬁfefeehlalf S‘B‘P’é‘F’i‘té‘taf“%P%* apareniqp élroafoﬁlswé%w ﬂl‘ec?é‘d’laY%@e benefit of the
teachingstHains Burthearockibey liditativa§ &¢ Riteddddtoalierletaid of Bdnktrudtion or design herein shown,
oth(Q E&ﬁg )gst &EJH)&% tHd %ﬁlﬁrﬁtb@l@&re Itrlétﬂggfmg V1E1e% 1%&%? lt‘tl{:l??{ emlt()odnnents disclosed

. Inresponse to the determnatio

abom%‘& a¥pred oy edifipd afuh é“ il Marigtions e songideredypvithip the geope and spirit of the

inviati@d ak@rdinghetle pra®R@on Sligh: Bdret 8 BGe:, forth2ths M&ne Fale) O
conti nues processing of the sem conductor wafers 105
(bl ock 1140) wi thout significant nodification or
alteration to the process. 15 Upon a determ nation
that the actual and/or predicted characteristics of
the interconnect |ocations are outside an acceptable
range, a control nodification is inplenented to change
the interconnect characteristics (block 1150). This
control adjustnent may include adjusting the ILD | ayer
t hi ckness, the PMD | ayer characteristics, the barrier
| ayer thickness, the barrier liner characteristics,
trench characteristics, and the like. The
sub-controllers 350 receive data fromthe interconnect
control unit 360, which may be used to influence 20
process steps perforned on the senm conductor wafers
105 to affect the characteristics of the interconnect
| ocati ons. The conpletion of the steps described in
Figure 11 substantially produce the process of
performng the inplenentation of the interconnect
characteristic control process described in block 1060
of Figure 10. Utilizing enbodi nents of the present
i nvention, control adjustnents to affect
characteristics of interconnect |ocations may be
performed to increase the accuracy of the operation of
devices forned in the 25 processing of sem conductor
waf ers 105. Process control techniques nay be used to
affect subtle characteristics of interconnect
| ocations fornmed on the sem conductor wafers 105,
t hereby inproving the performance of devices
manuf act ured fromthe sem conductor wafers 105. The
principl es taught by the present invention can be
i npl enented in an Advanced Process Control (APC)
Framewor k, such as a Catal yst systemoffered by ILA
Tencor, Inc. The Catal yst systemuses 30
Sem conduct or Equi prrent and Materials International
(SEM ) Conputer Integrated Mbufacturing (CM
Framewor k conpliant system technol ogi es, and is based
on the Advanced Process Control (APC) Framework. CI'M
(SEM EB81-0699 - Provisional Specification for CIM
Franemork Donai n A«chltecture) and APC (SEM E93 0999
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also allows for renote access and nonitoring of the
process performance. Furthernore, by utilizing the APC
wo e@aesnek, data storage can be nore conveni eneCT/OB2083/029340

flexible, and | ess expensive than | ocal drives. The

APC -9 WD 2004/ 032225 PCT/ US2003/ 029340 franework

all ows for nore sophisticat&i™bes of control because

it provi desetvdsdofpisingecant anmount of flexibility in
witing the n rn(%gs%lseﬁggo}{ soitware code. Depl oynent of the
control "Stra At the present invention onto

t he agypiging mah@s\mqg dete mlaﬁng tp ajdieteennest lcatipren spifl wodspicascane

CONpeRLins an h{br@ﬂ@bttdhzﬁﬁbteh@wQmpﬁ@&%sﬁba\ﬁdt@bmsaﬁcﬂﬁanﬁp Q’urmg data, said
f ramewor k a Ccof tenfgr each

the sem CUTIEEOPRREISET R ises GoPEshvarvlae frrns rting to o
cont rol stystuemassitiiptad withs efid doerdunedco rlocation udra cdidinvargiece to control a
tool in theckA: FPlinSy ShEMlsnst B4 i n the
sem conduct or manufacturing fab, it generally calls
upon a script to initiate the action that is required
by the pIToemstBododriainol, vérein perdimids sdidy@o@ssateh ayon said workpieces further
o L9 kEh contral, e rally defined

Cong{%d % X or%es?glrbfor? tﬁep;g Sm%%?x?&o@%vﬁ&%@%,l oprent of

these scripts can conprise a significant portion of

t he 3develtapmemsd of cla’in QO Whdréh p&SoEhiSiTh pld&s BtE}b Bdn R ®&kpiece comprises

for%ﬁ?%tex%gnngc@%caugﬁg h GRG0 th(iIl e op %vil errh(FS n be inpl ement ed

o ot types manu wor ks. The
particul ar embodi ments di scl osed above are

i 11 yst r atrhy/ Rethddl df ,claﬁ)f53 tWhErein MR iaf &td?@ﬂne&ﬁodﬁ%‘ tpbi£Rid semiconductor
nners

L.
ST K I TR
benefit of the teachings herein. Furthernore, no

I'i mkt at | aRsm@hdd dfRlagsleflertia f&rﬁﬁaﬁ%ﬁr@e‘rcjoﬁr%e&flocatlon upon said semiconductor
ot her han as

walS @Zs&ructlso or design herein
descry FERgss ”’i“ﬁ%a OPET FRE OB B1oB Sle’tmcf’[gl“‘it‘ﬁévl“@f @01 evi dent
that the particul ar enbodi nents di scl osed 15 above may

be @l tereg fﬁéthcmqg 'cfaﬁnefj vﬁ@lgm‘%l:clulrﬁg ﬁHnu\fﬁ{uh?gtél Pa%latﬁlrg% said interconnect
CcOonNSi de{)ed wi thin the scope and %fgrl rit tahe

locgtigy, 8 £41h i Orkppss c}c\‘r&’F%ij’P‘Pnsei PF@“lﬁ?go’t" qlespical dasigfiate 15lating) tp said processed
semi®ondustoswdfer{l®sx h in the clainms below -10 WO

2004/ 032225 PCT/ US2003/ 029340 CLAIMS 1. A nethod,

conpri si ng: performng a process step upon a

wor kpi ec&fe BE; AicEn fathsieRoretping 2 detercaneqchietiamgjerisée epmtrol process
furthed t@ieiod RETbI1hOE ddadt O ob A bfddr dlyM@fokem Q‘i&ﬁer—l@@ﬂdléectnc (ILD) layer process,

preﬂl%{afcﬁgl%{t}gl“s@g)ﬂr&gs@a%) ’Ee% eﬁ’usf‘ %;la%tceesgl stic control

process upon sail acturing data, said
i nterconnect characteristic control process conprising

congrol | ﬂ"ﬁkgm&hdarcﬁ’ GRES 1, vleRnl faorbfhg@n istdrbdafdctEtBracteristic control process
e?%%:llgets%g) lgm ar 51st1qyotnsa1§ gac n%Ctﬁ cl’c%catI on on said
FUrEE Bofiying s AP Har REreri8tfc relating to
sal d interconnect |location. 10 2. The nmethod of claim
1, wher emysree%f ﬁﬁﬁ%ﬁ%gﬁ&%&ﬂ%ﬁ@é&ﬁg Upondsal d
conpri ses performng said process
CH@?@%‘%‘%& ﬁ’i‘ﬂconductor waf er (105). 3. The net hod
saidgfstep) @mpmigig: wher ei n perform ng a process step upon a
WOr KRb&EH:GRIPI) & i nterconnect | ocation
]91]0 g¢d3191d) ocesggtv%ﬁ [3(5_05

upon sai d sem conduct or 15 4. The nethod
of EPRFH BTARFFLS W) PPerByelyi Cﬂ‘@leér‘P 4aﬁtpé1ces@nw@elt sajdpeagesp epptroller (310) to
upon sai ﬁbrﬁﬁﬂﬁndﬂ&diﬂﬁécmharadf@iﬁt& rcox(trl;Qﬁaceﬁ BhERd 1hp51€ ﬁlalfuﬁif:tﬂﬂn@giata relating

avia ( 7tl§)os)a1d %%wéc'e sald %t%r%n%gcvc l“:llg:aiii':t%)rrls’uc congol pg'ocess comprising controlling a

-11-



10

15

by P complh%t peffa orps a etﬁ?

5. The method of claim3, wherein form ng an
i nterconnect | ocation upon said sem conductor 20

word0e0332295) conprises form ng a contact regi OPCT/PS2003/029340

said sem conductor wafer (105). 6. The nethod of claim

1, wherein acquiring manufacturin ata relating to

sai d i nt BgEshizaLE © f BtE‘&'Pﬁeci‘FF°6ﬁeds‘éi‘8’o“\Aﬁ?rFPﬁPe§h]é°aFlﬁﬁ uhsaid workpiece to

conpri sesonaclguhdricrstivedadig te katikicQmbet o€&ibn. dat a

relating to said processed sem conductor wafer (105).

25 7. The nmethod of claim1, wherein performng an

i nterconnect characteristic control process further

C orrm | sea o@ﬁiﬂttefr @dalidbRGroptaml BRGE dONE efthded Wil lidsir@¥iods MAE Fwhen executed
nne (qu@r dielectric (ILD) |ayer process,

: F°EPIBRD) process, and a metal

depn%fOtnnlxml pecos stesupoiBOw@kpicftie met hod of claim 1,

Whe s @hifnddenlREHnB gataaﬂaﬂu{gtt&arnq&aaﬁﬁéct lsa%n%ﬁfsa% \!V@tfq*h&e and
contr ol .process further CO%I ses nodif

r esPEOTYRE gp 1819rcgnécha clilaﬁiftélils&ué elt Prpses pased IL}pongsald Ananufacturing data, said
system fngrcopectl dharantanigfici qatitenl pomEse Comprisie |coqﬂblﬁﬁ$5 $rdags relating to a
CMRACFEW &s%c;g%-l;mthsénds %tgcoﬁxyegtt ?o@t%ﬁ) rgﬂr La%d %Igp@ce to control a
processing tool (910) to process a mork i ece;

process EBIREFEHS ré‘ra“r’(gs“‘lgﬁbd inSgsearaac losatiqp. coupl ed to said
processing tool, said process controller (310) to

perform an i nt er connect characteristic control process

based upon manufacturing data relating to said

wor kpi ece, said interconnect characteristic contro

process conprising controlling a -11 WO 2004/ 032225

PCT/ US2003/ 029340 process relating to a structure

associated with an interconnect |ocation on said

wor kpi ece to control a characteristic relating to

said interconnect location. 5 10. A conputer readable
program st orage devi ce encoded with instructions that,

when executed by a conputer, perfornms a nethod,

conprising: performng a process step upon a

wor kpi ece; acquiring manufacturing data relating to an

i nterconnect | ocation on said workpiece; and

perform ng an interconnect characteristic contro

process based upon said manufacturing data, said 10

i nterconnect characteristic control process conprising
controlling a process relating to a structure

associated with said interconnect |ocation on said

wor kpi ece to control a characteristic relating to

said interconnect |ocation. 15 -12
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