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a substrate, includ%ggg&gl%ikﬁ ceSS|ng nmet hods

used in the manufac Hte d circuits,

sem conduct or devi ces, flat panel displays,

opt oel ectroni c devi ces, data storage devi ces,

magnet oel ectroni ¢ devi ces, magnetooptic devi ces,

nol ecul ar el ectroni c devices, solar cells, photonic

devi ces, packaged devices, and the like. In

particular, the invention relates to discretized,

combi natorial processing of and conbinatorial process

sequence integrati 9 i3 uni que regions

contained in and/o ithic substrate
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di spl ays, optoel ectronics devices, data storage
devi ces, mmgnet oel ectroni ¢ devi ces, nagnetooptic
devi ces, packaged mevpessTu@EerviEeTioNke entails the
i ntegration and sequencing of many unit processing
[0002} ep%hls Menﬂmrevchlml te the @nrimaiéria paedessing giiegians 9f a substrate,
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i npl antation,” t hermal "anneal i ng, and ot her rel ated
magnetuetecppmic elssnce@ nﬂgaﬂsoptfd@vmeamdwéamlmnwgieawds solar cells,
i ntegration, of e, unit [ enabl es t
photqri gt eSSkt oo and By Godh RGBEY A P FRutEn tf3fs to
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s e Bl e oA o & P R0 et el facion
performed edthirmngniger fegioms naaiotd theanidoe snarsirgls menslitbic substrate used
devices such as in systems on a chip (SOCs) has led to
in degicg f %ﬁﬁﬁ?@llncrease in the conplexity of process
sequence integration and device integration, or the
means by which the collection of unit processing steps
are perforned BMKKERO&]ND%nH{EMNENTION y i n a

rticular sequence to |eld |ces w th de
[0008] o e e tasiire e iRigpRiEHCHCTHIS . SriBiondutar EvicEs, flat panel

dlsplgﬁnpﬁtgélgét}[%rﬁés HEYeE eda'td"stt&gg?&év?&s hﬁ§grféfdeY&ﬁohf3Qie@f%@éj

e subsedquent utTlization of increasingly
magieeruptie deyices packiape] myunepmdtthe/\hkdwemalksdhs Hitglgt&tm]lm]dcseqhencing

process nodul es to collectiv erforn1an effecti
of mafh| ELHBRSEEE RGPS 4 o1 PEI szag[ﬁ%}"gﬂ UEag iR R(EY 1ncludes a seies
of prb&fsﬁgé Qtteﬁéjsxﬁzﬁgg €leaning, surface preparation, deposition, lithography,

patterning, etching, planarization, implantation, thermal annealing, and other related unit

processing steps. The precise sequencing and integration of the unit processing steps
enables the formation of functional devices meeting desired performance metrics such as
speed, power consumption, and reliability.

[0004] The drive towards ever increasing performance of devices or systems of devices

such as in systems on a chip (SOCs) has led to a dramatic increase in the complexity of



barrier and seed deposition tool will include a degas
nodul e, a preclean nodule, a barrier deposition
woudrig¢ssa seed deposition nodul e, a cool noduber/uam®de/012917
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rocessi ng step or productivity and cost benefits.

wafe@xbeesssmerthnhsth@ﬁopmn badsi agl qgccbdhmsﬂmnﬁgolaﬁﬂﬂlowed by
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s DG G R DAY P B PEORE S esEptePy S BEhER gopper
metapﬁ oSitinh qRél Qfﬂﬁ’ﬁ{eﬁlﬂe%oceéseﬁm%ba}ﬁ@mmﬁ)%l Rﬁ%faﬁzatlon which
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1ncluéuithb raxvh@al Ufle)foessndrywanteml hublecapgmearftddsiniierdaysic condugtor films.
sane resul ti ngse physi ¢ em.cal, electrical, and the
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nono I C subst and/or” across a series o
devenspad)td éﬂabre theipsicesaingsofieserdduandzabeisaté sizes such as the move from
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e3|re or mance specifications.
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themB S F&h to process the entire monolithic substrate or batch substrates uniformly, in
the same fashion with the same resulting physical, chemical, electrical, and the like

properties across the monolithic substrate.



sequence integration schenes, since the entire

substrate is nomnally nade the sane using the sane
worb@Eruelsts), process(es), and process sequenceCcT/US2006/012917

i ntegration schene. Conventional full wafer uniform
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nunber of nonolithic substrates per material (s),

process srassls, Hi tesh AHffarendequencias qud iegrationgtt prpcsesns megules within
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diffefepflp@BedsREqERGE Mitaeaiei fidvax and Edinbihsiddis Sle@ve iy the manufacture
i npl enmentation, optimzation, and qualification of

of deviges pyc ap diytegtsied ciisite s Parisylaprtbere dsa pepddg g @plgro test i) more

sequence(s.) r L for u U [
than SERERERE T LM} e hRleo Tl (RO, 89 o O om0 bequgnce of
proc&seiiiRicBadiabhf iv)ihOe el GRPICIREEseqiéRg idbgation A6t agl i n

a fashi on whereby a nonolithic substrate can be

comipinatians tlagrgofaenilestively baestiuanicopbiatrrad pragesseguansp Hitegration”,

on a BT STttt T B0 L A AP H R G e dihber of
mon®litARkaSBétiest R0 natdtihl (9), pricesassdoadioa s sey@shce®®) sfusbeessing

separate tool. This serves to preserve the inportance
condijfons hesqeensaehef prgcesaes, pard eanelinatinng dhereqft Fhip eapgreafly improve

T A
optithRatié, hAd GuAHTR 60 PRREAII) AprofdsH@s)s BnEHUER tRegration

integration testing without the need for creating a
sequemne(s) sgquired ferubanuferterings facilitatesuch combi natori al

t] .but .i nst ead, I bst r at
roogs] o, R B Ay TR RSB L o B EES
sequbfe® iﬁt@?ﬁﬁ@ﬁ ¥eRfing iHY fisHiSR Wby A Mboroliehi& B trhietah 86 previously
capabiTity of testing specific materials properties in

and/epubseguentyimet epsetin sssbarpedredessing iooHs) withior rstiqubar

t directly. h teri d thei .
mangABubee iy v ered e Be BBk ep bty siag tpebpmdor
procﬁs{;%fif%%l&?z@&%@h séathtd o€ ik k&8s tbpRERfe thelirhpiftance of the

sequencing and interaction(s) with prior or subsequent process(es) performed in the separate
process tool(s). Moreover, there is a need to be able to perform such combinatorial process

sequence integration testing without the need for creating a specialized substrate to facilitate



of a desired IC or device. | NCORPORATI ON BY REFERENCE
[001 O] Each publication, patent, and/or patent

wappi7icgetse on mentioned in this specification i BCnaIS2I06/012917
incorporated by reference in its entirety to the sane
extent as if_ each .indiyvidual publicatio

such gerabiapiopat iesinga Py inelatd: dheripley syhstiptes eai PVC%&%ZPOWS used directly

in thd ﬁgré%%g%l df w&%%ﬁg %ﬁ/Eﬁ%ﬁ(ﬁ@F@% FXhehmore limited

capatilig o iésting ypsrifiomateriadipteertisstin m1adiyaﬂe$gs¢chﬂﬁlafed rsrtuatlons
di screti zed, conbinatorial processing of regions

whick dp 8ot eepaire diredlydovpeiep sxieial Sr@}ddg‘?lﬁ BrocRsIng fg’g&/

oS AR 40 Bk i

of a RER&NESolU&Rtitel N i Nntegrated circuit fabrication. A
substrate having an array of differentially processed
regions thereon is processed by delivering materials

el udes physi ENCUNIREATIONTS RIBERINGE Processin
i ncl udes physi oy R J
[0010Pdi EdchPubhetsionEpeit] dnclddr parelt Apptiasticanaentioned maihls specification

nodi fi cati ons, magnetic nodifications, photoni
is heneisintparatasiy refRRNCS WD PYHIFY o Sﬁm@&?(&ﬁh%S if ﬁ%frhemdmdual
ecif I I
Publlﬁ?‘é%{apégﬁ% @/ egegllt ta?%hc%ﬂé&i g’gg n&?ﬁiggﬂf glgdcftﬂ?g/rl](?&éﬁlgr%‘fcﬁcated to

be lnﬁ&@gﬂate@wﬂefe%ﬂc@n et chi ng, pI anari zation, chem cal
mechani cal planarization, electrochem cal mechanica

pl anari zation, |ithography, patterning, inplantation,
i rradi ation, el Gy -atjaR, mcrowave
irradiation, ra fIor T Rt ration, therma

[0014] eatREftesent Hveati@Pprokides okt samt systéhisffaﬁkm@d:reﬁzeﬁu\/)
treatnment, deep ultraviolet (DUV) treatnent, extrene

Comblhittma&llm@@SSl(lEQfﬁ)egtOm& af ﬁémhstra@lf@m&ucb pumeseh inpladingdhy discovery,

R R Y L

sequﬁ{&%tﬁﬁlaué’@m{enﬁﬁ pesl ih li@Bgraeh @it Giafabyiag@n. A@@l@ﬁtdtd: hd&{mg an
atom c | ayer deposition, vapor phase epl taxy, liquid

arraypifalsﬁeramalmoce@m@ans therean ésmroessyed hoddivariag n@@alﬁ%s to or

ook s RSB i BB i M BYBRUAL g e
mod@iatidat 8dcitiesl HeBfitdtions, ARG Hal R diffeatisid, AGgndtRrmodifications,
exanpl e, electrical, t hermal , mechani ca

photorgc mudﬂfu@hom, and phcvtolafltlc nveslificatipes, arerdresiticaliy cleemiag, surface

erti t he. . present . nventi on.pr
modfHefigusiding TR PO LRE SonBr Ry she pRGHdERion.
etchlﬁg dpla{h«’fl M3 cREmIcEOMOsanRAl Famhbstda bRctréehéniD (ﬁ%‘&ﬁzﬁﬂcal
ion found to possess a useful property can be

planaudaﬁem,d&mgryplm pmmdggmp@ﬂt@mgemdmt@n e{l@(bl;pn@gnmpelrradlatlon
iR RSS b ko B, BRSPS
treat eg'érf gﬁ%&ﬁﬂ@t (@%'tﬁtn@éht,@fe&ﬁ‘ﬁltﬁ%o@ét %D[N)Qreﬁﬁﬂérﬁ’ Néxtreme ultraviolet
(EUV) treatment, electron beam treatment, and x-ray treatment, and more specifically
electrochemical deposition, electroless deposition, physical vapor deposition, chemical
vapor deposition, atomic layer deposition, vapor phase epitaxy, liquid phase epitaxy,
chemical beam epitaxy, molecular beam epitaxy, molecular self-assembly, and evaporation.
Once processed, the regions of the substrate can be evaluated for useful properties

including, for example, electrical, thermal, mechanical, morphological, optical, magnetic,



each region conprises a plurality of structures and/or
devi ces, and a processing tool adapted to process each
woen7oesst t he substrate individually. [001 3] PCWUS2006/012917
anot her enbodi nent, the systemincludes a substrate
c [ - of AL.eq . 0Ccess|. t 00l
e G A e P i v B RS iR Roas and
systersciow thewatibynatobiet pprcossipsindginkgsk of fegad8RE 8dubsirate. Any

%géJorn1q;B%fast one of cleaning, surface

Processeft FeRtoa P! topassess a upsfalappariysien betsebreqgently prepared on a

largecanari zation, patterning, inplantation, thermnal
treatment, infrared (IR) treatnent, ultraviolet (UWVY)

[0012] eaOne adpecteis dirtsted tdreaRichi R2prRBIsingdBFioks bRY 51t1bstrate. In one

treatnent. [0Q14] Another aspect of the presen
embodikpeRt 5 5 FIemdns udtsa bt bpemat srayfofdiscraje eagicasy wierein

Foll | Yi:0r regions.on a.substrate, |n
S QR L PGSR EPLRE50 i ARS8 ool B
to preaghseachiregitiavf thg sabstatd iadivifually.edef i ned regi ons t hat

e simlar to each other, wherein each region

[0013 cl lndq@sthst embedimentyghediystemrineludestar wbstrate bawing aewirgest,

: I [ st, a parti of t regi ons .of, .
G e VR S N L L .
The @mocasiag idl i Alapted|t@peiform RAEdst Ok SHclQBETY, HBYUL M RHification,

nmodi fying at | east a portion of each region. OOlStJ-1 I'n
surfagRfepE At Stshinge planatizedonataonin e, thpldetstipn, dhkroiahgeaiment,

infra S 50 e M RUREF RV Difen iy Rt rog oo oy

treatnldi®. processi ng i ncludes at | east one of cleaning,
surface nodification, etching, planarization,
[0014+ tAnathergspachpf tapaeseirinventipn éx dickc(edR) metlesls fenforming an

array grk] gffgeiférng%lﬁ% Péo;é'g#ga {re‘eg?%%ed)%taéju%!ftﬁa‘%é ' n%t%e g }dlrlgear}t,r[cﬁg En’ethod
includs¥poeviampta subfitatdRAVIRE arl DedyUtese REAV RblGs ad H#%Sstirﬁﬂgreto each
processi ng at I_east a portiron of two r glons of the
othergybaseinpeh tigidnanelndes,at fleasttveoat flerontrrucames ateleeicas, adg
pr ocessi ng

. of. th rocessed regions. .The
procels il BB K pBlici e SRR A A SboEe (ST B SRBrpter by
roviding amegéd tOht BRALBIHNG FleadttR i i
P rlegiaon. The pr opertp§/S i ncl uges gionl%églg{d‘ifgﬁ% agiea%/&g?od’,uon()f
eaChlleé’é)Rlage, oper ational frequency, sw tching speed,

1001457 ot RREREREH, i B b IS yamaat sbiiaie god es
procefSit &tléNa pSHRALTOND %g%ﬂs%@the%@%%@?i@%ﬁé@?%oﬁﬁ gaecth%%r. The

ti me dependent dielectricbrea
procegpig ineludesdideristrent of dévmingp surtde iroclificdé s, ptching] iph@atization,

substrat e havi a st two discrete regions and
patteritiEr bR sl ghE G omene olies ol () Eonia. Sestsmn beam
treatniht, ah@ xdbp G/hRnf €9l ons of the substrate includes a
dielectric portion and an electrically conductive
[0016Jor {1 pet andther substimatie thefmethodimbhdesprotidina subsiratd Spracessing
%uffi cie anount off sp%ce bet ween
at least a portion of two regions of the Substrate differently from each other and determining
a property of the processed regions. The processing includes providing a material to at least
a portion of the region or modifying at least a portion of the region. The property includes
at least one of yield, leakage, operational frequency, switching speed, mobility,
transconductance, drive current, threshold voltage, electrical resistance, charge density,

stress migration, electromigration, bias thermal stress, and time dependent dielectric



the regions such that materials do not substantially
interdi ffuse between the regions. The nethod incl udes
woéaonamoagssa maski ng | ayer on the dielectric porPCous26/012917
some of the discrete regions, but not on the
el ectrically conductive portions of the discrete
bﬁddqmmons and form ng a cappi ng Iayer on the

[001 31%1 {é&%t%l%lp r %YHE d&{%%)lt’ltv ﬁ%%e%%chl c? ngu feseﬁrgnfdm%a %JJOBI'% ate having at
least t% dift§eth 9651 OkSand fBrRiRg 18R soBRlof thd @sdraskbgiond. ase@h 9f the

are different fromeach other and inhibit formation of
discretategiona bf the subsrath slckides 4 dielseirici mﬁtsoroande@cql‘eqtre@ll@ igonqugtive

. an nent t he ca s are diff
portiog, eéghsﬁrn% (ﬂfl téj)élim@}t c IEPWE% 2 r? 4 Céein% gwg&xat olisH?ce between
the re%f%ﬁs BRhhRs rhé?t@xllélg aé nBﬁéﬁ%ht‘dﬁt‘i&ly%t%fﬂi’ﬁﬁsfeadeﬁvéthHé fdgions. The
east one first process selecfed froma group

methabinsiudeés fwgnm‘g ajrep&i@mg lapey, onghe dl@}entrrq:gaor‘mnsmf Isgme of the discrete

) anin nar| ng, ,and treatin neratin
resiof, Bilonct B ol Aecticall Bpo e bb &Ry o0 i Befp g orming o
capplﬁ’% ér&(’or?fh@ ARchically E&Qﬁltsﬁ@é SortibiiEoflsWMe ¥ GRS RREL8 Fegions, but not
essed differently fromeach other. The processing
on the meleummqammsfqﬂtlmgregim pbrctnemnb@filmm the sasking laygrsaue

ek 5 S G LGSR A GR egr
reglolﬁ’l Aottley eﬁ%ocﬂ’ihﬁ%ﬁ?&‘tﬁé OSpRBAHRBCAe AENGEHIHRIMS eachhtthie?] N

east one of thHe processes, process sequence,
[001 &]r odeyst amgtheo autbodiomesi, tenmethnd u@bgiem gecsmrmwstrate from at

least GBS PGS SO Cesh R & BIRUE TS L 04 FHENE, REREP R SiEhine.
clean n:ébélﬁge?r?zu%e BEE fkhie ﬁd@eﬁ@rﬁﬁ@ggﬁk’!&%&d SRty by prr]ocessmg at

essi |'east” a portion of two areas of
least 8 pbsionaf ewo tulees ofsubstrats, the tngaenowiss proceiséd éﬁ@rﬂnltly from

o o R et 0 P U B AL e
a plu&? p‘f‘g&%ée?an s sgcflﬂzﬂéé ta alip R IR coRlRIInE%ind a

ani‘ng, r'i zi ng, reating. The processing
pluralityadf qﬁ@&smse‘qyem@ dohémpm tw}mrmmat leanb ope efathe picagpestprocess

| east one of a_ plural rocesses . proc .
sequeéléalpé?f@ésm&c%%ﬁl%ﬂsp iﬂv{ HPC‘EFIB SRR “&6‘%10?* b*rfgffgr&%mfa"h of
the p&’ﬂtMF%H&éfa&Es processi ng sequence conditions, wherein

at ast one of the processes, process sequence,

[0019] odassi apties edibbiiomsy, thnthethod dedisdes geseafirencprocessed substrate

conditions is different in g}e ﬁf th ortlon of two d
by prepessinE FOSBUR DAIHRN AR Of Bl ThR DULhC iFpditIEgHOcesse
diffellgisiﬂ}(}:i fr[)ﬁlcéagﬁi o{h%r aana EJP(?\H&?[ rf_:&ﬁ&ég&d%bét?ﬁéfo dt\Wist one additional

| odi ment, each regi on
proceé® BaEdted fi@naﬂgrehp corsistiak oy deponiting} paﬂermmg tetcthg nk&amng,

dielectric portion. The substrate a}ecap | ayer
plana@wr&@lcbﬂr@aémgq dae mw@?ﬁén&:mpkwéesptaﬁh ﬁg 1qreQfdvogs using

at leag pqgljaﬁﬁls(ff %S%ﬁ?@?b&ﬁ g<|§eég?1&r %E g*&@éﬁﬂ;;c
condﬁim@ (Hnﬁﬁrlﬂﬁrah@tofl;ﬁimksmgl seqoéndeltenditipp, m@lefeaty afrlsast nn¢ diftthe

regions is different from another, or at |east one 8
Procashies, PRSRISHEAUCAy PEodepsipgeondiingAPdipsoces§ing pegyence conditions is

dlffelé? 1tnhetea{:]i‘18§é %%h*b (a)(ift%vﬁad?éasone of the capping |ayers

onhe
[0020] Another aspect of the present invention is directed to a substrate having at least

—w

two discrete regions. In one embodiment, each region comprising an electrically conductive

portion and a dielectric portion. The substrate has a capping layer on the electrically



masking layers in the regions are different from each
ot her. [0021] In another enbodi nent, the substrate has
wabol7gaess2a first and a second discrete regi onpCTus2006/012917
first discrete region has at |east one area nodified
using a first set of process sequences and a first set
condusfive parion;of gbleas vae Pﬁﬁ‘leg%%%la Eregiag faygr nthediclegiric
portiéneoafSaE legﬁeon%rog%é%gfoké.eﬂ tﬂ?éeré?nb%d e 8L AL oPIRCESSng
sequences and a second set of conditrons. At |east e
layerPinabefegidns igldiffeame fombaiore nrhhiadtions bf tiednakimgriayesein the
~of process sequences, and at | east one condition is
regiony i ddéffespat apethge or bothet 19apisane o thesapping laysts apd at least one of the
condi t.i t bj ects and
maSkglg/’lgsﬁe %%gge B%Q%élep%%ge%{ E?ﬁlvéégl‘t??%lﬁlqw [l be in part

[002€P P ah @nbthéCerhbudi@esikibe|sebktiate Has@at Rast adhist dnd asaténd discrete
_pointed out hereinafter. Al references cited in the
regionthe first disprsts eRionthas At larst onpraist proditeddisingrachist g of process

f | | . .
s Tl 8o PR OPE e PRy igb PRI on
modiffed ti@hg 8&oh@SEbIpRsHesy seghdticoBshdedecbtl $e§ of tdimlittuiisi At least

many rel evant references are available to a skilled
one paoaehssiadifferent betweenghe{irstand speenrbiet phRIOpEss SPIenGEs; #nd at least

e SRR RSB B9k Fon L HEREERET N
[0028] | USihEAlehiiesdobyBét aatPABMtabEY ofGRE B aivieatioPHAILBSH part

sequence integration in accordance wth one enbodi nent
apparsfit toleoserskidled tn thevaeiandgn part poinugd ot erejgitpis All references cited in

f h i.| | ustrati | had -
e SRR e 43S RN Bl PP AR B o
the phtB&d d9SnFatedt lifpltaledlah@RaES butfecd RBEF dis€103dHntRdlaimed

processing, under an enbodi ment. .[9‘0025] FIG 1Cis a |
hereifi ioswbbtantiali mhusteleyaitrgfeaensoy are spaitable te arpkilled dwtiseg yhat will

10Q- f mbi i al i nt _
provigh G Teh oY b eu AT BTGP BERe R ancror
conventional processing, under an enbodi nent. [0026]

FIG2A is a top view of a sem conductor wafer
conpri si ng aBBRIEF BESHRIPREIN OF THEDRAWINEDY dance with

1002 . 36 R 2GR Gt G BB poees
sequ%rﬁ@ ilﬁle%aﬁ'&r{ RAVacehiawicel Wit bia erdddidibleof Ae prosent MiveMidH

e single die of FIG 2B illustrating a first portion
[0024hd EiGs éBand floswcha ilusfratitges ghineral pedRAplogy G08/A for combinatorial

il lustrates an, enbodi t of . a temof th resent
procqsh pETGrInTegr OB PRI S DI Profeses ehg e Egtonal
pmcésgigggtf_@g efbo aProcesses, such as those used in IC
andfPel ated manufacturing. FIG 3B shows a perspective
[0026] evFIds. 1Che ajffoowhas ilhgtrbidind a thescspiebifid niethddo@gy3lA0-C for
[0028]. FIG 4A is a perspective. view of enbodi.nent
comlgipatarig 5eesss FeseRss g R gt Inghudep isiseled progssTing pd/or
convERBl @%@&tsin'gnw} bOBmpbbdifenttB 15 @ view of the
processing c&ll 1n contact
[0026] FIG 2A is a top view of a semiconductor wafer comprising a die array that is used

in accordance with the principles of one embodiment of the present invention. FIG. 2B isa
blown-up view of one die of the die array shown in FIG. 2A. FIG. 2C is a view of the single
die of FIG. 2B illustrating a first portion and a second portion of the die.

[0027] FIG 3A illustrates an embodiment of a system of the present invention for serial

combinatorial process sequence integration of wet processes, such as those used in IC and



with the substrate after processing fluid has been
delivered to the isolated region of the substrate.
wpQOPBUedsLG. 5 il lustrates an enbodi nent of a BgTNEN06/012917

the present invention for serial conbinatorial process

sequence, i, nt ation of wet processes, such as those . .
relatgiRnY VeI Td0r I S HRGRRBEY PPN (e MAFSSAE Rep] described in
FIG.Bhocessing cell noves fromregion to region of the

substrate. [0030] FIG 6Ais a view of an illustration
[0028] aFIG. Aatis megispactdle vdeve ubat eabelimentrod ai prodessidg adll §s used in a

processed by the system qf the present . invention. FIG
procgsing éoq_og REprETn i PR s G PG T TS thepropsssing cghdn contact
with HCQEBIRAL 0 SXRB R ffop Ben AURGE R0 Ty REASTHCA R e
subsi@atyi ew of an illustration of the substrate and

rocessi ng systemof F|GS. 6A and 6B, where all of the,

[002§lagi Bk SoHustieseunssahodiraeny &b sysisan of thaipyssauianygation for serial

comﬁﬁﬁSﬁ@Zﬁ&:esg ?eg]tﬁénée iEt]I%:?a ibhot vctletﬁjrggetsgégﬂu\éh%%%fse ﬁsefd in IC and
par a 1 SO ron c er or unrtary structure of an

relat&d hapufadtupiomeskich theqrblessiig tellmevéstrém eegiowrasgion®f the
system of an enbodi nent of the present invention. FIG
substyiei s a perspective view of a parallel processing tool

oSSR 18,5 SR R SspeL B SR

individh R8¢ pEocesrée bl itesykem eRtheplesdnt ¢omhiioat BIG. 8B ipbetessf an
. sequence integration of wet processes, such as those
illustypgion of the wobslitle ped prOsessgIYsteIg FlG oA Fyltgre 7 pecond region has
been!pI cl)c%g Leh AEP A %y %)01 LRI i3 AP HER ﬁlﬁlsttri{?onpd’f‘%ﬁee&tostrate and
i
iFNVent T on for par €l ~conbi hat ofI al ~process sequence

procéseing @y @f FOGS V&A afd 6B £8B&S all Ut tHeirdgitgs @ithe siRdhidate been
. of a parallel dispensing device. FIG 7E illustrates
individwsilli@rocessddi ment of a system of the present

to031y ebic TP SRt s SRR i AL s R RERS L BBl e o o

arrayQSf pRodeading télls fBt SRAN S HoEtRYiIhE Systdd 0B ertibéain@nsSEaANS pisent

~ top view of one enbodi nent for a sealing elenent for
invenfinn. iMGoAB iswberapesting visw aflaeragadlechprosesspgdeelsseqiporetieg the

0033 | G. [ t Vi of._one_enmhodi ment ~of th
chacitp i e Sie g it g B Ersf B SRR bf f i g7 me
preséd€ Ve REGSHR Pai IENconktEnfbridl Grabess ehoMie intedrhon dPwetlprézesses,
9B il lustrates anot her enbodi nent of a configuration

suchfag those yeadsnil@gné e¢lated pmufapiaripgr G, €D iPpgéessinmgnbetiment of a

vl G Rt SRR GGl S b e 5 WPt uPlion o
wet roBEbdsab@iZiR@hn 6@BodeRl mgﬁﬁm arp&istightvice. F@. 7E illustrates

configuration of FIG 9B. FIG 9D il lustrates another
anotlearisododisrent of a systevm bf the magseatrinyantiop ferqmealleh gorbinpigriploprocess

TV G R TR T —
device.

[0032] FIG. 8 shows a top view of one embodiment for a sealing element for use in one
embodiment of the parallel processing tool.

[0033] FIG. 9A is a top view of one embodiment of the substrate illustrating regions of a
substrate that can be processed with the structure shown in FIG. 7A. FIG. 9B illustrates
another embodiment of a configuration for processing cells for the parallel processing of

regions of a substrate. FIG. 9C is a top view of one embodiment of the substrate illustrating



substrate illustrating regions of a substrate that can

be processed according to the configuration of FIG
woRno7fodes34] FIGS. 10A and 10B illustrate two erempiS20¢/012917

morkfloms for the deposition of a masking layer to a

e S PR B SRS B RaRel Y B, i
D ST SESTL AT 4 NG N ASGEATHE ot
proc%mgrdlreglwmfmg&bﬁsaw e, oF & atspdidveoore. en[r‘tﬁﬂ&ﬁé:nt'ﬁlﬁehe

supbstrate” sedhrelnto refer to a materi al
SubStr%ts %traﬂrg I5etpns s ﬁﬁlﬁjb%tr@te& atsan pe grqcpysed acrording to thee
conf2uPRibh 3k f1Gah.al so include a substance or materi al

acted upon by another substance, material, and/or
[0034] ocEKSS. 1DA amded OBrnﬂusirerlrzemQ exelgplay b\&tr]rﬂxtves fr:)athel depbsid@n ofa
supporti ng terial( (such as_a wafer)
maskipg s tgpidielocrie Bﬂﬁ’é’ﬁé’tfr £ r%%l% g} %Fqnpylgdﬁyeééﬂ% Rlerieigally
&“%ﬂ’ tructure) is fabricated or to which a
me&o ﬁﬂﬁﬁﬁtﬁ agfébhed I n anot her enbodi nent, the
substrate can i ncl ude the supporting naterlal(s) and
t he conpon The substrate |ncludes for _exanple a
pl ate V\af h 7. ;s.\-- n F H l __‘_5 Oterlal
a
[003gY FER o eogv@hﬁ?rtﬁtteﬁfém? B804 e 00 B4E s s e
are ub@l Ireein. A erxrbIe substrate can include plastic or

lymeric material, for exanple flexible materials
[°°3§i edThefegps Birbs{rated is I@Fﬁ prefn @%Pﬁﬁr t=9 3 reatsrﬁpl haying rigid, emi-

rigid o PP ST he Bl R B Ry LBl el i won

by axﬁmt’mﬂdubmts mateﬁayalhﬁo séersablna)n%nibbuﬁm&ﬁlthy sERRakLe
ynthesis regions for different materials with, for

mcluesz a\rmroemgdnﬁtsrlel@ (%@hras a Wagr) BRO @ighighis Whighohemponent or
plurathb’e g&ﬁh as lzf est struc’?u(% 1§ %{E?lcat ggr Whlcc)ﬁ g component is

con A his Wer rars
attackéd; ﬁﬁdnbtﬂu@ﬁﬁﬁl@cﬁhm@ﬁt@ theWdbghatd @ﬂhﬁh@lhﬂe Qe sgﬂj” 1@ mbREal(s) and
processin ons. [0037] The term "predefined
the cpragprat(s). 8: hg gl@tnq@rleclﬁd@ of e¥fasple a platd, oederi pangl andéer disk of
sulta@e%gﬁarl %1‘1 %nmt fn'\v%r'%h th et co’n}PonFntg ggtfugfg,? sztgh %éalgﬁteﬁa%%c}]%r

rocessing or

prlntéé?cﬂiuﬁl?ﬁw d‘éﬁosﬁt%ﬂ OF Ferehetl 0 ANBEEDIB shtﬁbtﬂaféﬁcaﬁ'lﬁcﬂﬁdéaﬁlhétﬁ oS
"known" sel ected" region, or sinp

polymeré@rnét@rml %@r@xgm@&eﬂqu@a maggglaiised rr:j displpysder ﬂeégq'leblc
l,a :
oo B oAt e Sle ek BB PRRH ARSI ey

substﬁﬂt‘{aﬂlyaﬂhy AHOYEN NI eShRRIRAimEntdit ma HeCdékiddble to physically separate
rectangular, elliptical, wedge-shaped, etc. hi

Synﬂsaimwdph@rﬁtegent alatﬂrel:sewrthué@lr ey dimples, vredis ofaised regions,

erfor

etcheéirtre ali%egt orﬁg? g}(? a Csr(])g? a% %rg%gh ’gﬂ;glnisgf rﬁadtﬁs wells, raised
regiofh) @etthed frefidhes, di¢. Q}ﬂﬁélﬁwn‘h dllQﬁﬁ)ahhﬁ'ﬂle]&oééﬁn

referably | ess than S cnR, even nore prefer Iy | ess
[0039 hanTke term “prefi¢fined region” is used herein to refer to a localized area on a

EY 4001

substrate which is, was, or is intended to be used for processing or formation of a selected
material and is otherwise referred to herein in the alternative as "known" region, a "selected"
region, or simply a "region." The predefined region can include one region and/or a series
of regular or periodic regions pre-formed on the substrate. The predefined region may have

any convenient shape, e.g., circular, rectangular, elliptical, wedge-shaped, efc. In some



nore preferably |l ess than 1m®, and even nore
preferably less than 0.5 nmm2. [0038] The term
woOnRetticaédson” i s used herein to refer to energyP@miusS06/012917
may be selectively applied including energy haV|ng a
wavel engt h_between 10 14 and 104 neters incl udj far
embodimeRis.¢ Prededined seeioneand, thesiae; Tg’ﬁ A ARRA Vi éﬁ e BFPceSS 1s
I [ [ 2e
P e e o LRttty Les
than V@RS, mark peefeliablyi 1643'thares em even toge ppfatdbtalesoihant cm?, still
radiation to a surface or em ssion of energy_di rgct ed
moregyrelgraglylgss tha | n}t@@&@t} eye s profepblyrdessithan % & A
d b [
[003813 oﬁkg tét gagﬁatct:lgé féh s%aél gerrgﬁﬁg lr&%}glr t'r?) eg x{gg v{;}ﬁé}?fnﬁ% Be ??l&ﬂlvely
appli&dl Hﬁlddﬁigeerfeﬁg‘y e agesshvilengflOBAR enT e bad mo* métefsaﬁsludmg, for
ocessi ng is used herein to refer to.a finit
mnnga,u eleatrent begm raémwnogﬁéma@ ragipgioneX &t rédlaaﬁla/%tfav(sﬂﬁh@é@twn
e fe " n
v1s1b%§ g ég Sre|u¥h% Pe%glla{s%loaxs It rﬂer ve r%&{a’gor? éxgcfleagfso w%\ﬁats Irliadbfmon refers to
the apifchtioe bEAdiation By §¥irtics @r empkioa @ shdigy dRé@ed atla substeate.
regi on and/ or nDdlfylng a region. Processing
[003§becA$ hged(heyein,the teos P{ﬁ?@lftgdnat%@l 15 usad hensE togpfsriacach of

R R e T R o
[0040pdi Tlh&t@hh OPfocedN 6r m@&&bm t 13 uiBdihdrbigab refoisto anmﬁ% course of

specifically cleanin surface nodification, surface
act10p$, eperationso Ayendt pud/ot ¢h ge%rl@péfhby pgrpoa?%@cetffeéh Process” or

t, | t. |
“progeBifgt S B3rd bR a0 ekt ot B RORelcA b A Pvia b b isping
mateBh1iA0 %rrb%éﬁ afdYor MbbiFEAE aRE¥en. PRAESKTH RPecifitrllydndladdsphysical
|rra|a|0n eectron&gnet|c |rrad|at|0n m Cr owave

modificaténfisatticorial matsﬂuffbcafclpesq eteatsigal ReYificationgi theinesd madifegaiians,

ML, ERNETE N LM TR T

specﬁ‘i'c&l'l;aé’lbﬁﬁﬁ% siE ) mbdigadtiRNurfaek Eﬁeﬁaﬁﬁﬂo@%@ﬁﬁ&ﬁtdﬁ@@ﬁsmg,
X-ray treatnment, and nore specifi cal |

reactiging Gnctotrdimitie, e‘cthmgsphanmzatlem,@bcmwb@gclm@p@hplan@rzatmn

N e R R R T
electRi}@38e@Pirfatit¥ion Qﬁﬁ:%ﬁé\}e REAMI @R rd B Freqi¥§ CRIF FikraBi@a6n, thermal
epi taxy, nol ecul ar sel fassenbly, and evapor at'i on.

treatiBenic eﬁ:su‘ﬂdg(ﬂ&bmwtmﬁmn gltaviolat (¥ treatngint, ideersultrguielst f3UV)

t terial ph
treatiaghib SHerte Ve 610 BV BEitiet it ann peaB cear i boRtarey
treatm@ﬁ@&&ﬁﬁoﬁa%%@@iﬂ@ﬁfy d18ctHRBERET RIpBsition, lBicBblekOdéhoSiioh Sshysical
of processes perforned in a unique or'der and/ or

vapoc dqtnsrmm; chentical obp@ciepasitiens iataaic daydr depogition, Yapor phase epitaxy,

TR (T -

assemblyO5RE&a E&%‘d@ﬁ‘ 19805885 bbiRSonsAkSthbROSRIRRMG] dukR BStemperature,
su¢h as tenperature, tine, pressure, material phase,

tlme,apsressute natarjab please, anaduing, cogtponent watibe etowhindér whisk nuesessing

rocesse ' Conmbi
occurSm é‘?“&ﬁ%s%ﬂ‘sﬂef}%gwr Sad HEFE 0 % o@é?%?ﬁ Bl p Sf?C%@% g‘fﬂrfﬂad na

uniqfd S4a8F S or BB dﬁa@lloﬁ to bffdct %‘ﬂ@h?@ténﬂges@ﬂtf R e@ithple, to form or
pr ocessing conditions, iii) evaluating different

mod&fe ginartaries|gesa sfuctures, dev1ces integrated circuits, etc. “Process sequence

conditions” are those conditions such as temperature, time, pressure, material phase,

amount, component ratio, etc., under which a sequence of processes occurs. “Combinatorial

10



integration of processes (Wth respect to both nodul es
wWthin a tool and to a plurality of tools in a process
wobhamjosesand conbi nati ons thereof, for such use#CaaIS2V6/012917
t he manuf acture of devices such as integrated
circuits. [0041] The term "device" einto, .
procesyedpencs infegiation’t ﬁalﬁed kerein s Bpssribe 1);%?11‘16?’%& ﬁlfgfregeah@ateﬂalsa ii)
evalu%ﬂ%g%céhﬁelcenF BRGSO coflaiBHL. i a?%ﬂlam%gg%g%n% s&fikhdifiehnd
integfAtieg bﬁp@cﬁs&?@ﬁlﬂmwpe@mmnembauleﬁwdhm w@oLanl talagdurality of
i ncl ude conponents (e.g transi stor, resistor, diode
tools @“a@)gmcgs(grﬂov@t #d c%mblgatmﬁ thesgatser §1y:]§\é1s%@asg1n the manufacture of
el ectr phot oni ¢, optoel ectronic,
dewcﬁ%ﬁuc g é%r?gg%ﬂg&ltsrragenet ooptic, nolecular, etc.) on

[004§r1]hS URLER edevidd Giused heRth RGETeY ® @ﬁmpﬁﬁﬁis\bepal{l@ﬂﬂﬁrformmg
e term"structure" is used herein to refer to an

somegpecifig@mstion. Hrdgaise gan inshide ghegirisal, Biodegieal randi rgehanigal
t d/
comptogfjrgarsgélhg igcrgtgra% elc g | Bl%gﬂneélgs \S;}ix rgg& E%Eﬁl aci&n ncfﬁ(d‘g Hglﬁponents

(e.g., faBE6I08 YesiRtd dioRIS] caphditis, di¢. P6f a pEaEwlhr thpe (eeggt dlamtomrbg
‘i nformation about a process, identifying process

magrpmmhemlc apwelenﬁyfpmo,u megnstoglestenis, masopeiopplie nerlequiss, etc.) ona
submgﬁ J@P%? e gsé st%%ptures i ncl ude devi ce test
P ATeh %p%FXES|stors capacitors and
[0048] OUBR tefh Oﬁﬁﬁﬁlré’efstuséd id#6ih 46 EFer t6WE ArrdBgedndht, R diization,
probe structures, via chain structures, and continuity

and/caplicementatfions o moge partsed/og elements. {lhe sirgetpiscen irciude

topogiitil TS poghs ol QLB e A s RRhul for
extrafBid 1R mANGN SRRAL ProtRsd, Rlentilen£HabsH @I’dﬂlér@é and improving a

I nvestigation of processing of anqmﬁiocess sequence
procesm aeegclzhtas Mlcﬁaxverfoe@mm@s Tessntragtniss insinds dsivieg test structures, such as
strate use ce fabricati
s e ot A HRRe e B R T PO PP ugtares
via cRiR SRSRhRE A cbﬁi@nul@%d ¢latioRatubiirdd ScirRRte® Gtrlhd%u&!ﬂ %uch as
processi ng of other "types of devi ces and t he
inverteny st iignoscdlrtas, andWhNtest stalotiresr such uses. Sone

100431 E o ThSHER i R e HETBR EHLATRaCE T [ seRbingipria
inveé\}\ggﬁ&fj&" prg&rssﬁ R EprobdsaBcRbndahRE StioR Féit185i88E contained on a

ers, ‘and su strates i ncl udi ng déevi ces, functiona
smgle bmhssscateﬁmed:typmaay irdldaiiceelsbricationt #5¢ inventian lurde@rlbm herein

rti ar | substrat h
prim{ RO PRCEREERIRSIR: G ERg lyb‘?ee%é’ﬁf e TgTine of
other' c}géésl{)qgew??sl arfd'the ﬁR}re gaﬂbﬁ sfjné\@ma&%msq@f‘%ﬁtdéés Some types of

I ces t panel |sp ays, optoel ectronic devices,
substieesawsich cagbe plmaesse&m mgndemwexm@tthemmthoctwf ithweresent invention

1nclu§6|%’n],(.e é}%g}pﬁ clgﬁ) eﬁ‘q‘ff\é e&s g&;‘? \%’c{ gl%ijael 5 %Fdigély&@g gewces
funct‘?inaﬂ:lh?ér fgrﬁc YiofiSiSieMrkes AnWidst stgﬁ‘ztlﬁ’é’é) VB pd@edi4RS Sulidtrates which

e art upon review of this disclosure.
can HeQRdekksedrin acrvedaeb edihrtbatmsthotihef the greserst infentig include, but are

substrate are processed_using we i ui d, based
ot Lgpiadscte B AT B T PER A b e i e, dia
storaﬁé ﬁanééggma%éé'f&ﬁromc devices, magnetooptic devices, molecular electronic

devices, solar cells, photonic devices, and packaged devices, or other devices which will be
apparent to those of skill in the art upon review of this disclosure.

[0044] In some embodiments, the regions of the substrate are processed using wet (i.e.,
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nodi fication, surface preparation, and deposition.

Exenpl ary cl eani ng processes include, but are not
woOi2ni7toaéBse o, et ching, renoval of netallic PCT/US2006/012917

cont am nation, renoval of organi c contam nati on, and

of ox l.ar urf ace dlflcatlon and
hqmﬁ?’s%eg?gliocwm&f @&%’gé W H@ﬁ ol sieaniig, pufpceo,
modifReHid, %@ﬂfﬁ&rbré}farﬁlo‘ﬁuﬁﬁc?@e%oﬁhgﬁn ERdmst &ean[ﬂﬁcﬁrgééﬁs%s'lﬁ’&ude,
of surface bondi ng sites, nodification of sur
but %mmtd&mtﬂtﬂddi fteling,iremowdl of mete’dh@ccmmmme‘nme m¢moveath df organic
cont él cati,on u%:l g 8 g{ erl al s.and/ or
SRS 3¢ it ) PErS0, diiny Suts ice modifiicatign and grrgargtion
proc&sRéFinyiage, rb%@&ﬂé'r@f‘ Amfited &5 S IR SLibA IOF 3 SR %hemlcal state,
incorporated into any structure and/or materi a
modifisstinn ¢fryrfaccobortding m‘eaonmcbﬁcatfonwtﬁsmtﬁacierwhyrga,rmoaﬁcatlon of
onent but imt

e
surto G AR, i BleCiiGtioR BinBne Bibors pAs PR dgpserot
matefihd Qﬁ‘dt QusRads| Melfeﬁa&én%hﬂ/‘af‘ ca‘fél?zesl%hétloﬁﬁ SHER) rﬁ%teri Is can be
nmonol ayers (SAMs), polyelectfolytes, [ayer Fayer
lncotpotay%nmrytsasptummﬁénmﬂiaé resakingfamb ihel rean:,tloﬂtocf which they are

el ect ochen1 al ., on.and el ectrol ess deposition.
2 corgpaepLly d8 |haaf iy Eﬁz%ﬂpbaéyg Sitog Prefgica dnciiydp, but are not
1 ald
imitbtc) oree *3&?@“%% AiorP i) S%SESS?‘%"%EOW REETRAMDL | 1o
polyfdccttrol}[tmw]ar E'mhyexthj'dctmlytesm&mhas hmmopuyu@les atcr,ay of
cess |ons thereon wil | §Bg$ var of uses.

elect%& eraiea 851 %e%d plee ?Séaiem%)rg aﬁlﬁ'é ogigs can be applied
r | :
towal R BENEE, $1BmTBEH! el B/ AYSEPtse HiBRRERL SR hmiques, known

to thesarofiskillsotleeared for structures and devi ces havi ng
eful prqperties. Additionally, the substrate can be
(0045} Lhresesylin Bhstratediaging gp gray of Rreggsssiegions figrean will have a
B 588 SOBIGE MINSHERL 008 el UKl g
havirigntseful atdperties etAd:terrﬁumlta etherpfofeessbdh Ebgﬁcubsif heet ﬁbﬁmecan be
B ared can prOV|ded to e or nore ot
SCree, F(g

§%¢§ureﬁa? ?‘ﬁ%ll@"m&uﬁ RPEFET efééqhﬁ@n%ky thgsubstrate can
r
e e O —
usefulGaratestica @btimizakion aiaval}opmfentppﬂfc&meb fyiegd, Gt gration, etc.

preferably on a single substrate, processing the
Furthgrm%&? @ shlsitsace ﬁre@a@ﬁﬁ@n ge §msc%ef15@ ene %me@ﬂ%h@ PEQRESSES,
or B 05 RS PSS by B ORBLLI S 1 PRl rorc e
proceskddcdubsteate o sﬂaeemﬁpbnfeﬂtrs Arcordiigly, tier areyydTpr@essed regions is
gi%cal pr opert| es,_chem cal conposition, chemni cal
prefepableen § pingle supsirats. | Buprogesperths asay offfgeiprsen a single substrate,
o) [

soreenRAY ki ror TR b oD QA b e SPGB RREIEH i
efﬁc1pmt| cularly, pr opert| es which can be scr eened for

ihclude, for_ exanp material |ocation, materi al

|
[0049fst]1)'rPB‘?If1P%Whlchfﬁ%P¢ sareqnefl driaglyde, den exemale, §piégal properties,
chem$@Y g&ﬁlgc?sitlaﬁa'éﬁc{n'u%lﬂ reactivity, electrical properties, physical propetties,

magnetic properties, thermal properties, structural properties and mechanical properties.

More particularly, properties which can be screened for include, for example, material
location, material distribution, material thickness, material step coverage, material

continuity, parametric testing for yield, via chain yield, line yield, via resistance, line
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continuity, paranetric testing for yield, via chain

yield, line yield, via resistance, |ineresistance,
wéeborioacssesi st ance, | eakage, and capacitance, HeEVIUS2006/012917

testing for operational frequency, sw tching speed,

) i.ssipation, nmobility, transconductance, drive
Tes1s F?=é§ﬁ?"mtr %11?81 IGaKRSFtaé]&é?aP a%n‘ﬁﬁf‘e eStF@sﬁoéPléﬁ%@nal
iy
freq RACY, sHALAOE gpEAPPEGE: HQaREn, b EARAGMCRA0E 0k surent,
threshbl};]r\aﬂﬁage) capﬂcﬁamcreormmaate: hody bffes, dhareldbpiag ) sbsthreshold
t her stress, (Q%n|0ﬁ stress, environnenta
behagior CBFrgﬁtdePSéfé(si‘n HatiHy; teSmedon sTespaigiARTe lechipmigration,
0 [
bias el HRES bt feh Sl il SEAE MR rofdn ) REOPNd! 8t one
envimaneutl patatngier,aintsioie depyndenaddieesi, bré:eﬂ(ylstzval IOthdrtpyoperties

opti cal transparency,. magnetoresi stance, perneability,
include éﬂ%‘gﬁéyl wumrrwgdufﬁw&efofbﬁm% conduckyiEy. @nispirgpy, hardness,
sl st SRen ! pRbAIoHeSLe) pRRREEY. S80101E Bobine

photbﬁmlsﬁmn Ofoeltcims', dml$¢a|l oSN, or lothee ikefol prypertibewhich &@H bt apparent
and screenln iverse array of process condi tigns

to thespfjskdl iibe @(f/ap%lteww offthisalisclaskiso JmppBaEwinerproregping and

s G BUOREL) 155 QLA 8385 BEUEAER S v

comp@itione Geth nevepiiyaicabneperdts newfpi’@ce;slﬁ‘ee e precdss cbmlitlonsaBew
chi p manufacturing. Any process found to inprove

process rS?WC%B@Y PEICSISHeaicise Biearatipngcete yfos @qwrﬂuplgx fields as chip

mam?f%&ﬁﬁﬁ% i pfq%eés%?lﬁ L aﬁ'{p‘f‘c%ve cﬁ.xrr\%é IJnatgrgalg@p %g cgnobe

ose hat once 1 usi ng

subsédientiepivocksedbn b e gPE&SE Mt Wil Be Bppaddht tathosd bRy Bf the art that
different nmethods can_be used to process such useful

oncerigendified using thromsthipAypidhe present dentne Variebpiakffenntonethods
can ﬂeq{sg(? to?]:SroQ%ts %ﬁclf’&s%lf'ﬁl mat érﬂlls? r%ger&%m r%(;egs S ﬁ%&g 1nte%ratlon ona

S an SeCT It her
1argetd1lbatdhaealb Svithss3sentiallpiHRGens @Soﬁeme@f Ta6 inctiytigiand b stdnad
process sequence integration and as such are not
descnb% lteé@ntﬂ@lsman op |ua¢d/ iprhsecssses Ehefifest cemnbipatorighpropee aqquence
1ntegaﬂ10§10arﬁ8 &S?:g _are 1§m3£d ttoh atQIrleﬁ)Sp?ocesé &Y ?ac‘ier&ntlonrmt hods

use yze variations ‘I n process S eps or

[0049% UBI W@ fe, enSbiiimass bf %B%%saﬁhhcerﬁlbﬁmethddyare sl v laalSze
deposition steps, or For exanple, as is well

variakiaBwA fIrpcash sl o1, segprncEnFugrasdiskagraphiosterss duyseieh steps,

dopofBASepf. S Nl Tl eRambAks i Welt iy L A, B Ol s is

oﬁetﬁl@b@ﬂ%ﬁl@ﬁaﬂd@ts%@t@fﬁﬁ et Huil€ AP dusihd MRItAEHY epditidnQirocesses.
ot her purposes. The CMP process Is inportant to copper

Thesmstrmtmez g bhusediag d@ln@@pp@mtqrmm@@tsb@némémwlugs or or other

t he etch ucts bein n-vol at |
purpfiet; B b s SuipolaRtly Soisr RiiEPn. Thd b camtcr e
easﬂ? decasEed e 6 proBudBNing HEELbRATNDuE i eadily fedsSed using CMP.
t hrough di shing (|l eading to opens) or copper sneari ng

Howgvesaidie 63VIP grashsrmey polisbravabidunsitiopuig circeiy puts thromghdishing

drastically in densit lL,itc nd, or .in _the horizoptal
Geadg s e gomeE REEHITG (e Hitdbed M iy bl inges
drastRial$ 85 erRRN Pidch @RS or TBe BiZdnkl affect Rfio $¥aE@ANVATh) b Bnder
present invention to
certain CMP process conditions. The ability of the system of the present invention to
investigate variations in processes, such as the CMP process, as well as processes for

processing of the regions prior to CMP, will lead to optimal process conditions to overcome
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I nvestigate variations in processes, such as the CW
process, as well as processes for processing of the
woegimaesspri or to CVMP, will lead to optinal pr®Cess$2006/012917
conditions to overconethe aforenmentioned problens in a
ost-effective man 48 Also for
the ofgrReiondH gty FES it HPFBGRPG e Carc
[0048?(1 UAIdoNEhr SRBhbIRY rei96 8 Mthb &by 1%} ﬁ%éessé:sod're smaller and
feature size pattern transfer, '|ine edge roug ess
smalkps sigas sFarrrd 08 nwi feafine Suzvpmtttmntansféhdlm&ﬁg@dmghm’ﬂs becomes

e AL A B LG eSS o0 DD A,
can RNEEQTo SRALISH %é’lﬁhe&ﬁstx@é’s%@ﬁﬁ&%ssre? G/ 5@&&5&&%@dﬁ¥§ces%es

snooth pattern transfer systens an
requipeceweachicl o smnothgattansmnbiy eTlkpgyisicontand msethaal d¢fithelpregent

) terials.far and.i rovin rocess conditions for

inventionalsofaye applicalios ﬁo(rjf‘@ﬂ FLBRIeRE |f6‘ha“éir18ﬁ’é%‘§’é%l’m§%ﬁ§h

c:ond‘fb'?ong%lr 1h§c5r151§)ﬁﬁf1§ed 1ﬁ@ﬂ§)sfa9pcalt1@§{ gfo%_eé"s@ ) &E %IX ers,
[ 0049] in further detal

The invention 1S describ
adhebxehdnyewanﬂsc@ﬂay(ﬂmce to the figures, in whi ch like

ite are nunbered th e several gure
[004[93)0_23516 BRI I 96805}5? imﬁl%%rf&aég hedpe with rﬁf%%‘g e effigures, in
whicﬁ?ﬂkb\{t%fnb'aﬁé RGeS egmﬂég‘?@b%&réﬁﬁfeﬂsdef' ned regions

on a substrate and or no yi ng the predefined

[0050%gi Gaseralli, guneray 6f tegioas id pocdisadt by delivstingproogsihg materials to

odol for conbinatorial, proces uence
pred?nfEmegg?%@l? 2 HbSEEE ABAAE BOGTYIRE e eRasar AediensoFigupsel A is o

ﬂow%l{;ag@gg%rdﬁlﬂg%%%tﬂéhﬁqg%ﬁfo?%ﬁ%’ip%ngﬁl BBYsH AR iffe cgration i
accotdante wm]mpne esabodifnedi sfthepresaiid llrtvemi)@m IThs ewﬂblodiﬂnent may utilize a

collectiv performthe effective unit pr, ocessq) t hat
procegsing tepl gw#m%mdw Bl e g feeaatef ol sampisgdsof dispreimunit
mod QEPRA] cH%Bflectfng/ g:)%ﬁ%ﬁﬁstﬁ‘ c1£199 {Jm't:g}% Es%z{h%[ Wt E&form the de51red
process 1 n retized tashion r

proctfse Bbrednalysisi fn enesérmigd Emem tleipiduessisgitost cat lﬁ:.rfoiiﬂrlcthe }a@cass ina
300mm di aneter wafer used in |IC manufacturin The
discrgtigsdfashion Withisupiqueaasipes eamirinsdsin arfingimogplithicssubstrate, such as

a 30%%&& W?ﬁgfe‘u&'dsiﬁ‘ i€ 'iﬂaiﬁﬂalctu%%g: g’ﬁ? g‘}l%tﬂ%tﬁé% B}O%ﬂied to the system

hi on er rn a seri

100, amd isglreqeased|ih aldistedeyd Wieke@bly isdlatedafathibnveithedinaerial parallel,
t.he substrate are processed differently from each
or segplbyaralie] modywherb virlstse b Eetons of therpubsigate are processed

anARELSTELEANER: 570 85 L pbasten empayloald
comtinigtces Sathioncam opoivisiit dlsuisd proeishile N2 Gt dYotdubb@ashtlO 3D

process step, whereby the entire or substantlall%% i
PTOCQ?F%%@ atf@nv%w@ﬁk ﬁaﬁfé% witbiat ket obe PEOCepreStey mélembasé eytifyor

subst%ﬁt'i‘eﬂ dl&s@% tIIa n?lréa%llb‘g% ts&:% tlgeesc'a%‘[ 5[989659 ] 1(91{5 aIlhls allows

processi ng ori a process sequenc egrat’i

the dambéxﬂGchnblﬁatbﬁaki}fmb&yﬁ@/cbﬂxbdﬁﬁjrfaﬁﬁro‘&% @Ediﬁeﬁc@fntéghﬁmn
process flowrequired to build an end devi ceﬁg?
appreagh sy baeraployed Bydesirediegmeniseo! @h«d@reg@é dlomeagieresl to @udda an end

. i 0 | ted, can t
dev1cfé§s ,?igﬁégt%i%i @%cruﬂaét%r glgf;ér;{?ocegfe\c/l I’%glé ltefc% dﬁ&lces or porp forof
devide® Brearetl] @naherBs €8 140 for a property of interest using conventional methods
for analysis, such as parametric testing for properties such as yield, via resistance, line
resistance, capacitance, etc. and/or reliability testing for properties such as stress migration,

electromigration, bias thermal stress, time dependent dielectric breakdown, and related
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for analysis, such as paranetric testing for
properties such as yield, via resistance, |ine
woesi7giessee, capacitance, etc. and/or reliabil PCY/US2006/012917
testlng for properties such as stress n1grat|on
ctron1grat|on bi_as tEﬁrnal stress,

testm@i keowaite thosp PESRH Fphe st §he BloseSad B ﬁalk %W%P
s1muggel%§ﬁsl fsgaﬁérl‘ua # Nridg g?{a}?lel -sER8I R6AE %ﬁ‘éﬁeda ﬁﬁghﬁgﬁﬁf &regions is

Si mJ aneou sequent i al or |
simuftatealisle testedls frdlowrd dbg 2 sabrerdeplaralityrod tregld)msrlmhng glmuftaneously

testecéfﬁhe&”e?teégsﬁd P R G BETTHEPS Han BT Pl GeboghEnts of
the iRk Ry A ARy RERE TR B Y o

[0054p lTlelibactdﬁmbmzitoﬁaiqui@c&Ss sgoeendetegratieyobin mbodiﬁi@ﬁ]ljses'r de
conbi natori al process sequence integrati

PIOCGSHBS a@%ﬁfm%&heaelp Pd8 S8 TRiedgPesseng Mc@ éh@tt avﬂl% @Fré?rﬁﬂ one or
moreﬁﬁo@essc‘ést $a bﬁe%rﬁﬁ&ﬂm@ﬁto ﬂﬂ%ﬁﬁ% 2%)1%?%@8?:%2%1#%(%%%8&@%9 A ibstrate

proce

in a dibdr&ized, Olls@lh’ed fmhﬁﬁﬂsﬂheﬁgn b eafial prapal s se Serdal grabdlet mbée)l within
a dlscretlzed i sol ated fashion (either in a seria

uniqysgiegions Pt thé ﬁué%ﬁat%egpe@it lgaptdyvo ﬁ%@l}s ofi th pubstinfie @Eﬁ‘eprocessed

e 905, Sy b U BPA O kS P phPRR R ERLmn

procé&king iaterials an&hlvélgd &nre@fdné{hn@lﬁ.xdfr@gjr@ia:ﬁneca&glons) ona
descri bed herein, processing materials can

subsigasp pydipieie regiprsinshiling prefelied gegionsa san h‘*eamfl@@iddﬁ@ﬁ 28y,
numl%r o%' 9‘?6—{5% afe gée%glaé E?oca&gé gps%q&ér{&gé fﬁ%gﬁgon%gﬁﬂ%ﬂ{‘ﬁ{} number

ndent

i Ons) can usi ng
ofcoﬁt/érﬁmhalqira&ss@in@ aﬁ:ems agsdqn@meﬁses or sequences in
conbi nation wt ny nunber of conventional processi ng
For eypopkess @sethﬁd wqutétﬁ cembirpinriabRighess éeq%nﬁ%tnltﬁ%a‘fmd@rem receives
owb
a st ORI T AP P S B R 0GP0 L RO A LRI

pattefrh® Gtddihd, E:Iéﬁinﬁﬁ,%’l@ﬁ&?lzﬁignﬁhlﬁhxhtﬁ@ aid ﬁl@@mgj Thagnethod generates a
patterning, etc cl eani ng, planariz

procgsagst swbstratg by @mewwtulwgt onEHESvE Ok 81 sgbﬁ@%%@lé@re@ﬂy from at least

ocessed.subs 3L e [ .
one QFFREOEIEBDTRRLE, e G580 E) | SeJREBALON reson
whereBGh&dif@hg fldRidey Bbistbe oﬂﬂ]@s@ﬁl@ﬁ@dﬁﬁbi’tﬁ)n& Nehlehiles modlﬁcatlons

modi fying the at |east one region, wherein nodif

ng
electiipal Inatlifications. dhermabme diffcativnss Megnetivnaodifieationsmho onic

I
modlﬁjﬁ@ %2 x}fﬂ@}%}tﬁf)lgtg%a %néﬁg%aﬂ%lghg%l?rgmra%e ol%g% ng(a)ilohgp 3t least one array

of dlﬁg&hﬁﬂ!}ﬁpr@%’s@d ©21on® B8 thedMBstRRO TR bié Erabodithehd, @@t dferementioned
wherein the processing fornms at |east one array of

proc@nsmgencéncﬂqsancb@xfymgam@tdeasbg@emfgn@ﬁnalhaor@q;mlg genglitiqns,
e enbodi afore roces
ProoR QR RRG: TS REPEs IR of CHP By ST bbb BHEg one
othe CQRABHditnORS theREQERS B GREAPENEHR sTFDGRSS pARALEANE &t least one
|ntegrat|on and process sequence conditions. |In one
additberhb prosedsedienter fom  greapspasising o depospings: patiwning, etching,

substrat.e. i s. pr,ovi ded | east one additiona
clearfig, l?élge]l’?f@?}ﬁ\'nlgo?ﬂd[ef eg??B%p consi sting of

[OOEQ? PORk b fifler HAMIHRS, Ain@hoBhrfkld} 18 coflbBRiR process sequence
anari zing, Inplanting, and treati ng.

1ntegrat10n herein generates a processed substrate by processing at least one region of the
substrate differently from at least one other region of the substrate. The processing includes

modifying the at least one region, wherein modifying includes at least one of physical
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[ 0052] As anot her exanple, a nethod under the

conbi natorial process sequence integration herein
wQgemgraésss a processed substrate by processi ngrar/use@sni2on7

one region of the substrate differently fromat | east

qne other region, of the substrate. The processing. .
modlﬁﬁ@pqmeg@ieﬁﬁtaﬁ? madificatipes, 5kectlr1@alsmo<§ﬁéatr0@§4 %ﬁr,me\iﬁ@ﬂéﬁ%ﬁonsa
B BB 3o Een A o podion, whrein

proce3kiag férintsalt 1daethiel sl io6 differdntiallyrptocesdd fdgdatsionrths substrate. The
magneti ¢ nodi fications, photonic nndificatiogah aqd
methp geringies by moyiding Bieiperrsssedisubsiiate topblepstome adiiignal premsss

e S A L L 3
impldrtiggpardaestiag Huhgtddbodihentathe bfvaahertivaed gebickdstngahcludes

process selected from.a group consisting of
modifEng ¥5ing Algeash ane af maisgalscpreespige cendifipnsy grocess sequences, process

nari.zi:ng,. . tl keating. In one
Sequ%#%é@%%éﬁ y afl%gp&zf %rslgﬁ%r?tc?g%‘e(ﬁdﬁogq?bcessi ng i ncl udes
[0058Pdi FiginRd Bisiafibvadhattelgdirafii€a 9éneid tmtdth@lotogynI00cB $&i ng

condi tions, process sequences, Eéocess sequence
combipaterigl Proasas seanencsiviegigions bgtimsdetHivdiselaisd proqepdmzsand/or

Figure |Bis a flowh 1 j e .
cons BB e VBN 2D Bt spenc
undet tHe@ebRtirdhts Rabiniifgd HUSS s Srbees &Rl sabethtPuHeEeEshv@tional
and/ or conventional processing, under an_enbodi nent.

Procey &, shenrmpessp thegupstepieasingditesisqlatadcrocnss &1y then process the

enbodi ts. herebn is f0l | el .
s R BT e b 7 S BBy Gompon
Procésd Sy Beh afBril $-16 (Sigt Eledtfiodl adstitlePr ARB& dXaplet df@rprocessing
process the substrate using Site-lIsol ated Process Nt2,

sequerise inderdbeswbedimesisisraimisas dellavg: preorthe sisiraerusmgsste-
Isola%ﬁi’trﬂéegse EI),( ﬁ%{pgcgc?FsEf 5 g%s&régeg%%lgeéi%%glla%alPr{')ce 34 N?F%,)e then process

sequence under

the sE¥SRAE W¥BIY CofiRhBbik] Pfocass N-01, liRSprofds® BRStibéthee using Site-Isolated
substrate using Site- |solated Process N, then process’

ProcessdN-su Benmatforra &i-test. It enothen exemplemigauaeesping sequgage under the

.ocess the. su rate_ usi nventi.onal., Rr )
emb iR Potedtis 3 ARG Sratidfe SRRAE O BB RS REET Brosbay. then
procd¥E Bhe uBSiPatd 86ihe OhertRBAL Pré&iss BRQ! theh pRcasthe sWstrate using Site-
processi ng sequence under the enbodi ments herein is as

Isolafed| Rrossss NjRothes prachss the bdskraasingiGrgveaitional Biocessi3, then

Pr S .t he rocess the substrate usi .
perfosB ot | OHA R SEteerine “EREirSs PSRl srdinedp e
methddb1dgy PH6-8: TRAoARhiFN D pREEsNEduentd BRe RERGLHSS EdiRrates for

substrate using Conventional Process N+3, then perform

exantple & semichisdicharsvaet 0 qompeisingiarije swglibatiasludema plarality of dies

ffecte cor di to .the hodol.agy 100-B. . .The .
202 g B AR B 2D e L LTS P S aT GRS Bated crcuitey
Blanf&Re4rars Sfatfe® wekATREAcR, AREH SR BMGS, FinWRIET detils, test structures,

conprising a die array that includes a plurality of :

semidprekicROR inthgrated airchits, flespandl dsplaysdppipelactrant deyiengudata storage
d .di es contiininﬁ j nt ended inte%rgted cirfuitr%.tBlaq¥%kes
eVighar RPEICIYS IO GRXICER JIALRRV PR I rRdPY SHAR CRitpALC devices,
solarf 44116, iHhB R B8NdeS Sd Paitdged HEHEdsWaB Be lpﬁ%s%@ RAY6E Sérerated using
integrated circuits, flat panel displays,
the afptmehtamted opindbindtriat pwcessatquestoinigmation methodology. The
combinatorial process sequence integration can be applied to any desired segment(s) and/or

portion(s) of an overall process flow. Characterization, including electrical testing, can be
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devi ces, magnetoel ectroni c devi ces, nagnetooptic
devi ces, nol ecul ar el ectronic devices, solar cells,
wohoei7oaess2 devi ces, and packaged devi ces can bePCT/US2006/012917

processed and/or generated usi ng the aforenentioned

co at or ess uence.i ntegration
pert RSB b Brodkie Sah n T B BFIoR T HPLEE SEbS Blhibe process flow as
neededb&YbAAdsRBI.Can be applied to any desired segment(s)

and/or portion(s) of an overall process flow
[005d] ar Biguesr 1G éstd ﬁ@WChamtcllusirangg alnmre speific methbilolggy te0AC for

r.formed after each and or, series of

comAR Pt Seaiehon TEBREOD AL BELIOEh bl Beloianaer-anaidor
convefSdrabBroctRRRHinder g Eﬁb&&hﬂeﬁt 20hd &%’éﬁrﬁfl‘é lolSdsTls

a noreﬁgpec?%ﬂc nmet hodol ogy 100-C n%*ﬁ%tof%aF&gmce
undep theceagm dgpenie herein intefplawisoprotdsathei smbkttmleasmg Conventional Pre-

i sol aje ocessin df or co ventjo
clearh B A3 R R i s ElTas M dbsgpprgoess the
subs@&t@ %*ﬁg 'S'i‘tg G tch E%teregseCaﬂ t?l?en%fp&qé {ﬁ%ghﬁstﬁ% &éngg ESnRiitional
process the substrate ‘using nvent
Strlplanécﬂl%n theniperfopn Getests Arfo¢hes akahplabéa pmcas};mg sequence under the
ol at ed ecul ar t hen process t

te-|
embgimg’efﬁ Bt i do Wsepi%sisa{ﬁ%%}lbﬁr@eeﬁlag ede- I%%‘@ted Prresican, then
procé%:”s ‘ﬂ{ees%%sﬁeﬂ@ uﬁﬁggité %o?até@MB@ecgﬁgt ki Rog rol'ééer (g? %ﬁ)gtrate using

Cl ean, then formE-test er’ exa
Conmbom ﬁleegomq (epdberupdesss theesubstirelnsing S ie-dlaedSirip add Clean,

then pREORY Bitedh, SRESOghs CETUPIE G A RS T BRI grder the cmbodiments
here1§'1§ & foRBhvat Jﬁgc&@ Gtb@fat %{ﬁsg]]lfg %&J‘fs@l d%g%%ahht‘ﬁ{e% process the

substrate using nvent| ect ess
substpate osisg CtoheerﬁmbaltMateeulasMagc Fhdneprbsas &te%dbﬁtate wsign8ite-Isolated

Bl d.ean erform@?t& Yet anot her exanple of a
ectiolgsd < H‘g‘}n?é‘?f&%ﬂé‘% Ssle g CTSRRBhS IR RS e, ioss
perfo@IH- ’Eéﬁ@ Vﬁ‘i %%l"ﬁer is%%ts%w gﬁ‘én‘%géﬁ TR e%fe‘i:féd aéc%ral{ng% the

Pre-cl ean, en p oce ate usi
methﬁidx»ivgnl@(b@al l\/bl ecul ar Mask, then process the

bstrate us Slte | sol ated El ectrol ess Cap, then
[005§f meraetoil e Breerst HYy ety @fﬁcpﬁm meriplp aggrplivered to

prede(Hn%a ??%%ﬁs}’eaglatﬁg %ﬁl%ﬁﬁteé Cr%cg%ﬁq be\{@e[c't ‘&L{an mlperr %? ﬁﬁ%o‘%}g routes.

seque accor di
For eXBApEE, thEeqb@&ﬁ]ssnhglrrﬁmlslwh boesicrel utsﬂiig mf eﬁﬁﬂple solution based
i nvention, proce55|g% materials are delivered to
synthgsis frchpiques, phefpehranies] teghisigian Pelyatesizationiteehiquss, template

dlrecfeﬁ%g%tﬁgs&feﬁﬁggr s 6@;%9\{&1 ggovgiéfrtc{cgﬁg[{%sah g%eeesﬁ)(ie C]?pracess by

thermug,i infraretl oF nﬁmwabeheamg Wy qalvikaipakisiih$ 6simealing, by
echnlques phot ochem cal techni ques, polynerization

hydrqtherpa Bigthod ,tlefrfledpethedsﬁ by pef@taﬁszﬁtlweﬁu@ughe‘@nﬁn@m@g of solvent,
etc. ggle{' ﬁmlr \Q’;I 2chr e Qﬂhgycea% bek@éec} ﬂ)h egp gssmg $aterials of

erna or m crowave

interezaivili Bafdadﬂly alipai‘dn@ td 1hgseosf skiin@ahé ag, by hydr ot her mal
net hods, by flux nethods, by crystallization through

[005§]apo$1¥1“zea‘lhp &eios of she/misirate g, Prmeh@d mcé@emlenﬂe@@”ea@mther the
procetsgﬁg n&nﬁfﬁg‘ns a@ﬂ f g%g Sr’eg(:i‘orli'ﬁsﬁ%g @tg %Plrétg %ﬁ’ﬁg‘? &ﬂgs gch, process

matediflas®uafs, ﬁdébﬂaht dolvehtie pRkéssing temperatures, processing times, processing
pressures, the rates at which the reactions are quenched, deposition order of process
materials, process sequence steps, efc. can be varied from region to region on the substrate.

Thus, for example, when exploring materials, a processing material delivered to a first and a
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[ 0056] Since the regions of the substrate are
processed i ndependently of each other, the processing
woandinuessns at different regions can be contr oPCEMS2006/012917

i ndependently. As such, process material anobunts,

react ant solvents, praocessi t enper at ur es. r.ocessi ]
secoRq FrEI0N G b ST PIRALTER I e ey gt et erer do e fnst
regidn§@ el sARe aQ iR SHHERGRE thatFRPAS Vet o WlREoR re%fo%?ﬁﬁ*s_sprocessing

material's, process sequence steps, etc. can be vari'ed
matefinbranrbegiffered to thefisoandsecorkregions vn Htessubdibais at dither the same or

... exanpl e, when l.orin rials., rocessi ng . .
iffefgf BONeaitrRiF SFBdS TBE 5 Wi G aridond ebste pefgRalsflivered to
the fR& ahl e AT @bnT kil As8Mth thk:%r&c_@%i RaRAiaI MivERH S HR!first and

delivered to the first region is the sanme as the

secoqd mgems; the additiendl alocdsdingmatedals deliveeedsdbe irst egd savond regions

thijs processin erjal can be offered tq the. firs .
can bl R BT Chibe P G b SESA o e i Ane febode) eeions
on thd sugétlfateea(tl%ﬂhelctﬁg CERL HAdi RSt col-ﬁlaélﬁra%tiﬁn& er%r&ﬁleWiﬂlfiﬁ fEkiven

r
additi1onal processing nmaterials delivered to the first
predefirbdsegiomdn tlegiubstsate, eheprodessing imt¢rinds gmdmekdivergd in either a

.material. deliver to the first and .second . regi.on
Rt T GFRN T DR FrorEBr BT QS A BEeEgo et and
secoxg(%] {f@ioln? '3? Hr%%@ﬁf&té &gﬂaﬁﬁalgc?) cferalibss, BRABLOEoM it drR(EBL reaction

e sane, can be ered to'the first and
tempeeatwras) reaetbo tisesyert. henden bdichaheregionsiatepoceshel carte varied from

.di fferent_concentratjons., Moyeoqver ithin i ven
regiqpyte dedieh e%arﬁlélﬁ‘iebﬁww%‘ﬁf} P%b%wgeﬁ H‘aﬁ e, { &XE}@“B@eg@Teﬁ‘dl amounts,
solvefid gfdcgésst]‘;&gﬁraﬁﬁesg ?Jf‘dcgﬁrtﬁﬁjes', ﬁ‘le%’résglﬁ’és & Wich e BrOesses are

gradi ent fashion. the sahe processing materials are
carrietbbuty the @atmdspheiee if which tlnptosassrue cagiuoted, the r4téseat which the
substrate at _ident. cal conﬁgntrations, t hen

: t he
processpitare ABfshed the ordepincyinghthedpaienials e deposiied. 4y oRther process
parar%ﬂet%?sswhi 8?:) b@%@d_%'b%@p&é}gntr S WMRBDF AR iRERGEESed can
e varied fromregion to region. Paraneters I ch can
[0057% vRior&et, i bhklembddimerxaEtin presanmbimentdn, amthddis provided for
sol vents, praocess tenperatures, process tines, tﬂe
formygrecl depseiavoditigrent i o1 ma&é@ﬁss@ eHieringaFibsiantigly the e
d t. | .
poc L RSAAEE 5 oL AR5 LB BEQERE SR BB OPRUEh Sy e on
bothiffistwwhd écoint subsitaess ihaling differelggothdesbucktica disldeeic material
process paraneters which can _be varied wll_ be ,
surfaég,ﬁgqi aheleetsicalhpeandgetivelsuripcs, H erder tgrr@presfe(ljggrf erent portions of
i r , | . .
8 OHCe gR SEROP L D BEASERl BN e o
first gtfoff roeBds condidipas. oUsinR tids matiedpthe défkity of the@rocess parameters or
substantially the same_processing nmaterjials at,6 .
mategiglsanghe vamiqup sprdiatg wsfacesside ba ﬁwgtqddﬁéa ipdurn, optimized.
correspondi ng regi ons on both first and second
substrates having different surfaces, such as a
Subgiial ectric material surface and an electrically
conductive surface, in order to represent different .
[00583r ¢ Tbametiods efjthepsesspt invention @k yred smprocess ap@gpy ef regions at

oo P0G O DL SO GHL20 LG AL R

substrite ceh beemplogtd ihde RiveER6S Tids SUbEERE SarDliaveRig Codledicdnshape,
the various substrate surfaces can be studied and, in
suchta dise, s@sre. wphese, cislgh gicy dibe substrate is preferably flat, but may take on a

variety of alternative surface configurations. For example, the substrate may contain raised

or depressed regions on which the combinatorial processes take place. The substrate and its
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[ 0058] The nethods of the present invention are used

to process an array of regions at known | ocations,
wonref/@aetsky on a single substrate surface. Esseariuakdog/o12917

any conceivabl e substrate can be enployed in the

surfafcﬁ é?e%rh&g g%r]:rpg dL%HP S?ltp (31{5 §1r1 gbht%\élslgré? g gg\’é’()%e%?[lg deiSﬁrébed
hereiau kEhb IsabgrateSmpy BE @iyedH aywide a’hmet? oF rrﬁﬂ:halsﬂl’i&u@ﬁg afor example,

variety of alternative surface conflgiratlons For
polysginplagticst fgex. dysrtz.aesnsijicenmsilisaror slica bdsedmaterials satbon,

e which the conbjnatorial processes .
metaf RoBihi e e SRR B Bbrdlen Yt SFRPERIOH B8 maveias wil
be reﬁdhgy SbpatRP R thoSYofMHICH th@ar€ 8pdryreiéiv SMBisRIRIRSR, "Silrfaces on

descri bed herein. The substrate may be any of a w de

the sQlig substyatgfcanrhe ephpossd iof Hewsding gnatérinls @(thqpms;ramiryafermwely,

T N L TR e Y S
Mor@ivéls HRSsubkthAs S@McE cih M&Itﬁh%heré’ﬂi‘i@[u@ﬁ?& or¥leGice X R most
substrate materials will be readil y apparent to those
apprefiriagsubsiratp andy eulatratetsptfncermwelews oill tlhpeslddmsthé peesses to be
Sur f ac d.substra ose
perto gl B E s P05 8 kg Bt G PR apB R ey, o i n he
art. they can be different, i.e., the substrates can be
coated with, or contai n adifferent material.

[0058}r elmsome emitwdiruergs, raguredesined sagéonoamthe swltshiate dragroetion of the

d T t b
i 5008 5 G S SRR OB SIS, e
25 ciit, GRSy 1&ks BRanPRY & HRG §REiACIEy REd Mgk KA é’veﬁ;f{(?rlel

i'ven cage w1 be readily apparent to those of
specifin all}hbcmr tstill ro@8 Spedificadlyess émnddinmént s, a predefi ned

i on the substrate. or,.,a portion of i on,
[006QF . Therpesssipe matisl Syidized %We\}aﬁ‘?‘i?ﬁﬁl%%%é‘ oy regions mus
r f
Oﬂeno%srgé‘tg‘e%gégqgorh ?mmﬂoﬁgjag%gg? | cal I Eéﬁ@yttﬁ ﬁ%%b% %g%dré/d by

leaviey e pufifioreat spewitfof spdck petiveenthe rsguohst omrtireasubgetd §d that thy various

| ess than, 1mmP. O The processing materials
procgssing In?éealallsi,]catnp[%t 1% § I?Féw n egians. [MiousyeL th 1§ &Y bfensured by

providigtan ;’ag)b iR H’eﬁﬁ’é&%{@& RO h%@or{s%nqgé %\?o%f}ﬁte during

regi o st sinply, this can e ensure eavi ng-a
procasmg i b entappnoaghta méc}apmabddmie\m ehydited stmcgumrt&ﬁﬁés thBearious
bstrate so that the var roceSS| ng materi

regiofs i e St RttEG APPSR Y\Sl?aég fongrggle can fised to
preveff@&etiﬁatgpﬁy fe6le PG AN %19& ﬁ&n?ﬁ@fﬁ%{)'a@ﬁﬁe@ﬁﬁ oﬁ§ ThlS wall

bet ween the various regions on
or phpsical dsgiengnaylte remeveaiqften detsynthesie shaniabdut d One of sk‘ltl in the art
structure de es the various regjons on the

; hysi cal
will dppfsgiafe hat ak\tlwa? iR bt her figial i tempve ierval or ghgpical barrier
beﬂ;ﬁ{éﬂ%&l{g BrUsedio prevent the materials in the
i ndi vi %a re

ions from nmoving to adj acent regions.
[006Thi sinwalier emboginyesits; éle Ibadfersm&g miam e efectedonidduiahé aseddre

sis is_carried One of skill in the art wll
bame&wﬁﬂ&g I&W@C@l%ioudathetwh%@te ifior gxgmple. lpesinradiptiye lagps, UV
rad1af1§1{1§b\ﬁ?ceg (?th%lﬁl onﬁ’s &#%’é'cﬁﬁbe Q&rd Bﬁoc@?sf r%%n? i §S{Q dd8ressable

arr a
fashion as the area of modlﬁca‘uon is nominally smaller and/or equivalent in size to the

discrete regions of interest on the substrate. In yet another embodiment, a physical barrier
can be used to essentially screen and/or limit the processing to a desired region(s) and/or

portion(s) of a region(s) wherein the physical barrier does not physically touch the substrate.
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[0061] In other enbodi nents, the processing nmay be
effected w thout the need of barriers which physically

woaurh4édse substrate. For exanple, |asers, radpParivge06/012917
| anps, UV radiation sources, other "point" sources can

' ' ' ressabl e .
PR AP O R AT e s
certasmmiglonss) andlooportign(sy at @8ion{s). Ai séﬁaeh,osubllﬂ gs § 'hwtﬁlﬁk et fhﬁltter, can be
n yet anot her

r&gtp@s offintere t on the substrate. |
useddoBiogic vapar, fluxes pyehias Alonb BV P (@ ¢- spnfientng) us eviporation sources for

' i [, W rocessi .to.a
cxn R S SR AN L B 5 OSSO
transpérenieiegiohb e ¢ffecs proabsshgrin kgdci A8t oPMESlBRake/ m%@%other
e

%ﬂe subigigte.For exanpl e, a physical barrier can
emboimgnty, gasdleyin of arefsrally g6 kneatrzns svchy asgrgdnciArpcat be shedgo screen

. ! ) - i A
out o8l AREL M e BRSNS Pty

screeinlonc thevedifeots of bushesagen@ifr@s cért@idgifas( n this SBkbhYHEAAL regions
or. evaporation sources for exanple. An opaque Vs.
on a ybsiats £ Re Pragessed difarntlygathoubihe eeed for aphpsica diasrier am
. | r ..regions to.effect processing ..
com U S SATARL Dl LGS uE AT DRSS

phasewoditestd sugtise kineis proeéssgy SR haBloyhi @Rk ®pbsidas addedtious
as ar (Ar), can be used to screen outy gaseous
¥

o n . .
formsg %&@%ﬁ%g-a% adical; #nd plagmen indvesdfenhattcedhs of such
a ffectively screen out the effects
1006272350453 85 L1 L) K e BERSAR 56 s MHE metron
of thé pishdnd inveSRGCinkiude) o0 kNSOl LELRSeFAb SR Wekers, and
rocessed differently without the need for a physica

Subst??é%rin@rldiinﬁ dewigpt Ainssioha whigis fanetirmakddyides atnd. test istractures. More
. i ti cularl habl ti
specilRB 2 s R G o prdee SR e tidaRo T Blrum e e

preseft @Wetiond}eltd¢] SROse hoPRmabdi oy §rhibisducRYr MviBE T8PPanel displays,
ion, radical, and plasma induced/ enhanced).

e.g..
OPtO%WGQIJC degices dginestorage dayinss.rmagsstoglecronic davibes, pragoeseeit
.' ith th th f th .
dev1c|£% \gxgoﬁ%cﬁ%%%ﬁ]e% rpvﬂ\f ec{évlrcsg sggg?%ﬁg?h%&rgﬁg%\g; eszfergiiga.’ckaged devices,
or otlpatitEEReshisR iGN Se a}fi}f@erﬁ P HoERb Bkill ﬁﬁhy%g@?ﬁi ?%@&&:@ 8f this
an es

. _functional chips, functional devices,
disclagpeuct ures. More specifically, substrates which can be

o0e8f OSEE el e 550L FABFE A Mol FEHARG Sl o

structfR) SRR EY ¢{aQha€ wh& 8Sndubl @ 1iRA RS b&iceREa%Rd/or processed within
opt oel ectroni c devi ces, data storage devi ces,

the diggrgisaezienseen postions thevdic Ss¢h staghetsomptalso indudeasnpact test
| ecul ar el ectroni evi ces, .solar cells, photonic
clemdlB R a8 orfeet B il SRS G 2 R ambiee G eeronbresteps.

such %4 dhemi] AREREE pbRsHidpose of skill in the art upon
review of this disclosure. [0063] As is discussed nore

[0064]y IRyodsesingf the mygiommds pfefatably pedotmddyip eslistetted fat®novithin

. structures, such as,vi hai ns, and conductive |jnes )
uniquf setofls SoBRiRegn rsiels mppoliliesostna fHGFohewais EiegteA, which,
in ond &HAb&ISAY is RB0DIANGiatnRRY §Afer uRUCH 18H UGG A heHusifer of

. include conpact test elenents such as contact” arrays
uniqug iegierselderis ypitadly greatkr tlmnawa) ymlensieapedificallyr theesmber of

regionsstvgiﬁ)lsc’orrespond to the number of dies on the wafer.
[0065] Figures 2A and 2B illustrate a semiconductor wafer 200 comprising a die array

that is used in accordance with the principles of one embodiment of the present invention.
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such as chem cal nechanical polishing. [0064]
Processing of the regions is preferably perforned in a
wdizewroaédszed fashi on within uni que regi ons conParusenosM12917
a single nonolithic substrate 200 as shown in Figure
Asi FYo3 s T ' t IS..a. 300mm diangt er er
s g i Pt R SR R o o o BIPBRC B e BRe202

that &ibe testtdygsi andlor ictgrlgabeuct tida BodtWRingdREnART Rtegrated circuitry.
t he nunber of regions will correspond to

i ficall
[0068] gf%,;hé,ggﬁ 264 myy b 15l onhie anetdarly 1PROBEIAaphices:s 2Howm th
R AL B R8s AR o o s

cachpndiniciupl dte 201 nan®e efiRee brRblangflatil @hifee &8N onfigured to have a
invention.As illustrated in Figure 2A, the substrate

numbey @t pasfions nageby iadst pertien M4 andla seqongt padtiiens 20 Antshare
t. di and/ or._act yal .pr,oduct, di es ntainin
emb SR of AR ipion 0L Rl bbHPh UG B chrieloR 202 strnach
[00680% | Alditionilly, Bs SHbw @i fote DOVEAA 60100 DG B @B s@lisu% OMQ/or each
shows

in Figure 2A. As illustrated in Figure 2C3whic

portipp 2200 of each pegien 2070 fahe subsprats 200 intiletss atkest two structures or
or. rectangul ar .i.n

1.ndi.vi l.-di.e 202 b uar e u .
deV1é§:E,§géé1{eds§§cdﬁ%%ﬁ/f at S?Sgg}/ulr 81%“% sgr ﬂ‘ﬂ’ﬂr‘iﬁ’é’r angfmgr&rs.p?ca %a’lly at least
six sthadtiley or deviiddsSn fhd EBPoBREnRNEe ?I_L@aﬁﬁ? pe tﬁf?:'iﬁrlr-é)fﬁ @B region
I n some enbodi nents of the invention, onfy a first

202 gsqrortian2 PN 6ot caelttegiongs the s202 in sachregies seportipA06@ch region
Adal & I as_shown i.n .Figure 2C each regi on 202

on g B sl Vs oSG Bt St oo et BRY baghstrucied

in vafiB@H 9eps2A2hdentibéhdeRs adhBctdAls bRfchid eﬁaﬁtoﬂt{?@g&tigmm 206
structures or devices, nore speéificaily, at 1east

may ¢@uprisstong et noss gwupsiefstaebesdhat anplaéd syida bfpraiateryingt fashion

o S, P R bR Sty

test aR@fof pRAAuSvRL&iraétuRACh region is the same in each
regi on or portion of each region on the substrate 200.

[0068he Istspmetearbedinynty e singlrssubstpate haxt leist 4differas pidvassed regions
of the

and, 5% DR Do rt P S PR B e aBRomERe sneciisaly, at Least 5
diffeRf fro&siSed4@8iodd Bl 806 %@[ﬂc%ﬁ?/,ga@ fea'1 iﬁel%flﬁﬁe*g(?esgéd regions.

structures that are laid out a predeterm
The deasihi efiregiosopatiung e willdher gremer tham .0Adelibhsdaal, more beeifically

sea G TSSO, e L sech ke on e, prsterdhly oot

more @Mél'l?@r@a:ter@heﬁ{ B %QOW, R4 %ilhﬁ%r%eki%@glh érg?tlely ﬂ’la%

~different” processed Tegions an nor e "spec
regionserst 10 di fferent processed regions, nore
at | e di fferent processed regions,

ecj fically, st 5 e
10063 i Popdi efleiy he atbsiradt prebesy fripeimmay take on a vriety
. v |
ot S5 UGS LRty Bl L MBRSE b
surfapiias désoableyhatieaprecessingof cith indigldunliegioh, orgptefionmirof be

S ifically greater than 0.1 region/cnR2, and even
Pfe"eﬁgﬁgf%lb%@?@%&%ﬁl%%ﬁ%&@@%ﬂ?&wm 5reqfite Re Pragpssednylost simply,
this ¢ bd bnsTRIIDyILAGHE b b ¥nBEEARE b {RR0 bdweEI RS on the
substrate so that the various materials cannot interdiffuse between regions. Moreover, this
can be ensured by isolating regions from one another by providing an appropriate barrier
between the various regions on the substrate. A mechanical device or physical structure,

which may or may not contact the substrate, can be used to define the various regions on the
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[0069] As previously explained, the substrate is
preferably flat, but nmay take on a variety of
wabhbveErmaetse ve surface configurations. Regardl esBCofustive012917
configuration of the substrate surface, it is
[ t L3 : . 4 ndi vi I
s8] ERPLEEta WSoR B3RS0 Wl SAteh W UPbotimeny oo
be remiyvad efttr pregissing, @n eastd pNgetdnetteahatédnl he theringioRmEegions
Most, sinply, this can be ensured by |eaving a
fromgmpyipg fepdiaceRbisgionss space between the regions on the
substrate so that the various materials cannot
i nterdi ffuse between regions. Mreover, this can be
Metlaris oeDelbivery il Pabéerging dit@iags f r om one anot her by
oviding an appropriate barrier between the various
[Ooﬁﬁgi Brsomsembedingris of HedresantiBrHBiRNCRIPCssinE draterials are delivered
. LG e o . Or c .t he
into BRASEER0. Thic i SchectBbiShe iRl REY WRHPERD REbRLIE

Delivary tdvhsighsd whick ard-atitabls #oilse in thewadthoddlof dlidyresdd iSesiddn can
. . barrier, which, in sone enbodinments, can be renoved
inclugey foF expmapledhe nep ofdhin-an depesitipn teshaigaes andihosedneqlyiag the use
of a lidpd g 1 ndi vi dual regions from noving to adjacent
regions. Methods For Delivery O Processing Materials

[0071190 7 Thinkfilns Qeposieivh eebhARfe Sin®onibieitiph SERIkolbiiMEHt | ON,
processi n%@mat erials are delivered into each region.

photqiithegrapic frehaigeensan bersed tesdepgsitithinafilnas gn predefinddwegigns on the

hgj lLvery techni ques whic r ui tabl e
subsh 86" SR AR Ry G BRI R e h P inlo e
folloiviigd fodecaté@rieeX avapogative Rethiss, g]f)wtdiédﬁalfglelfpmc@%asgafsipﬁase

techni ques and those involving the use of a di spenser

chenyigr) prqcesssh.rangliliqwiciphsss chenpialitechinitiugs eknciuded withimthtseaategories

e DR AN A B0k 0P e
electtdhebeansitthéhl ewipoihtioRitéthhiquss, daPRsi 14t &Tbn QUIPIEUSSniques,

can generally be broken down into the follow ng four
chemieal vgpnti dsposibomisehrifisseanselhardethergtdwmiqties obraligdhe fabrication of

. 2S, -phase.chem cal, progesse a .

ool O TR S BN N R R BB e B ey piorm avers,

i.e., thiefBng 8f s @Saté@iAs o YlectBRPloRs o MétsuBtiddd For an overview of
techni ques, spraying techniques, |aser ablation

the vereusrthigoilen depositiondechpispies whichiven hebsedhia ey methods of the present

. hni . . ) i ng techni .

el T S RO B OB TR T e e,

Noyds PaibNEARY 1968 dwhith i cdpbat ek @R b tetbRh&IFARER Purposes.
circuits. Al of these techniques can be applied to

[007@} p o Ehin-fHing e yatiensfroateniala yasy lss deposited antthe sibskat, using

evap Rl e b s MEhah oy BRAB ot ey GrtniietioR it pyical
maskS@PREMtif R, HREREHYIEAiWREE NG AR, BRettSartsiT3at i d'f@%td?gﬁl@]fof

_of the present invention, see, for exanpl e, Handbook o
whiclrii Ierghiyl inc @ppratid iyoafermse asiesntety faicad hmirposes., Giingreldy, in

oo A e e A
place:Vl.'I gl'l )ngb'ﬁad?% Sdnleh&1 GARLIRES SERBEMERh Afsdt Rt ARSEY Ak Sapor is

transported from the source to the substrate; and (3) the vapor is condensed to a solid film

on the substrate surface. Evaporants, i.e., target materials, which can be used in evaporative
methods cover an extraordinary range of varying chemical reactivity and vapor pressures

and, thus, a wide variety of sources can be used to vaporize the target material. Such
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evaporati ve nmet hods, such as Ml ecul ar Beam Epitaxy in
conbi nation wth physical masking techni ques, such as

woOhowa4eisscl osed in U S. Patent 5,985, 356, thePCT/US2006/012917
di scl osure of which is hereby incorporated by

sourfe 4% For' Do, P IlnEisteds L Bmen B B s Rl feated
by cdtiBcid, kMt &efrm&mis AN r&?roaiﬁg Wik AGRd 14séds. an VGRO'

IS generated by boiling or sub imng a target
embediments aif the(msenhmvvmm thin-film slepsitidnesbify eapotat ve mgthods is

t he. sy bstr he vapor.is condensed t
carrg pit S fien YRR GlepToR bORGER g be BT gpancee. ShgBessive
rounds &@d@@huﬂﬁttﬁf(ﬂugh ifrarhit phyGeHd nPek 8§Hg ePaRYARRIRAMhYE® generates

met hods cover an extraordinary range of varying
an arc&yeaﬁ%ﬁd:rentwb'tprvmsyedanglomma syhstisteur es and, thus, a

1007 Sl st St il Hiniihet Vaigh® 3{?'5%%#%&% be
dep o%i%?d & ABGEsdnaa! Behd AIbRIBMhErge Pr&LteLd InP SRS, GG Rb&tering,

heat ed by conduction, radiation or rf-inductions;
or spattcrsdepesapblm gdiaggsses, nwudamgl RF43@ 1 How Discharge Rladmw$pm1¢tlsg, Ion-
nt inpventi hin-fjl.mdeposition us

th
Beal%@ﬁb%"?f il @0 isiEE: B diptive pstivedy 5@3@3%%% phiysical
maskihg REBRESes. eéju%@ésﬁﬁg r&ﬁﬁ%f 88p0512Bn DEATTBH ASCFArBG phOMEA Snasks,

Sutcessive rounds of deposition, throtugh different
using$prstedng ormhklsglowsrhmj;ra@@amamwmd&ysﬂamsswh e thasedisalnsed in

rra Lfferentiall esse i ons, on. a
U.s. B5isBY 5 35354 etric o cah 1 Gen oA b BerRaRY EoHE phadubstate
[007&1' Nt 4ddffondb eVASdrAHR HBhEdS ;ﬂjll(ﬁl%P n?%cq]‘ﬁ 'stt -fAths of the
e substrate using gl owdisc ge p oces
varicsy s¢aetants caudh daposstpd bh dlid substrade usipg) Chamodleb’aaporﬂ)amsmon
processes, . i ncluding RF/DC Q3 O\r/ﬁv?flﬁrnschar ge Pl asna

techiggugsyip compinajion with ieg) ppasking Hrstadysemsas digclosed in

U.S. 294 {eggggy sputtering in conbination with physical
nasﬁrng t’echni ques. Successive rounds of deposition,

[0075]r oligdaditidnfte reemporpimeshethbdsygmkisringl andGhapichl Eapar@Peposition,

. ot her gl ow di schar e techni ques and systens,, such as
thin-fiypgef tgp YBQdgagtyl We berdaepeﬁredenéh%ﬁﬁ%at@ Jsiee arambgr of

. [
aiffef Beeinih BRI BCORLRLACE STEDE SUAMKER & isqlation
techréigakss [Suth atechahidad Odtchmqueﬁnclhhd: orf éxamiple) bprapimgyspinrong dipping,
reactants can be deposited on the substrate usjing

and gAML BPMELBBRE, meléesciorm% DECSRAFTCHIRIA CP%‘P%H‘NSWQ& %6 Sprayers

o PRl 0 SFLUUSUES ) ST S o,

atomiiing Mehy qiraybes arel hodingmizleapiayersahdulGhassic sprajagn disc-
Depositiaon, thin-filns of the varjous reactants can be

shap%ﬁfé%rpt%emlqcrr@ tsansdiugert @ Ve legirisakRnerR Nk mehapisplerey.
The Hﬁ%@ﬂ&'rg Péceﬁzg %F@ rfwﬁi hﬂﬁ GRRL AR é%(%]hv\fr&@ﬁﬁw scigtl%ﬂ lrom a power
ni ques.  Su nmecharni c

suppl;erhhrrucm% ddﬁﬂhm{ﬁm d‘soulla@x/aﬂiphﬁer IpaitdigizirgRprayeRgthe nozzles
and draining, flow coating, roller coating,

mterp% elé Qﬁ’@ ligwidSHPAME aPAEEe asouyigtely ataspiged Sppalaratomizing
spra;’ég'? ?llﬂﬁ ﬁo%glept%sé'lﬁig %né %X %?Q &?‘esguﬁggg Iqufnd tgzﬁtrolnﬂ% fﬁgqrqufdoe[nd, in turn,

raso 0zzie Sprayers
produce a spray. Deposition through different physical masking and isolation techniques,

using mechanical techniques such as spraying generates an array of differentially processed
regions on the substrate.

[0076] In addition to the thin film-techniques described above, dispensers can be utilized
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atom zi ng nozzl e sprayers and atom zi ng nozzle
sprayers. In ultrasonic sprayers, disc shaped ceramc
woiewrmeéssetri ¢ transducers covert el ectrical eReT®g2006/012917
i nt o nmechani cal energy. The transducers receive
to delflef Eltorcbéﬁsﬁlg thiBMALs iDtle B8t OF Jpoglfets%r?)b%'ef ToSHHEI1E Yubstrate.
sighal froma power supply that acts as a conbi nation
[007Zs cilh kaheemboghihichisgthe presesti invationinzyregndpy digpensers thmmonly

... hozz]les._ interm x ai nd .ljquid streans, to produc
il PGt BBIREA s Sk 4 Ao EAdEa A od 18 SPLa, s pulse

e : surized liquid to

pﬁ%m%?o ekgwgﬁgb%?ggﬁgﬁg% ?Qﬁﬁq?ﬁﬁﬁ? produce a spray.
[0078JepSsich irdwjet puintegran bé hesdenith mivysinoalificatiok by gimplg substituting

i solation techniques, usin chani cal. technj ques, such,
a solugign op payfsifor b dnlat ey HAmBIEy Wprg el § Puiogral %éﬂw Application

. i
260 BEFESFELATEANE, LA BLRTb1B08s, LOBIEL ot
presstite $gerisleda peiater beapply bn zsttHody ted salrl mptrimcessi ng

materials in the formof droplets or powder to a i
[0079]; §ine cshodimentof ap akrdepp Hisperserolihe Bulbseripssire bipg Which may

At i NV j . . i | .
o RRA T PHERRL AT TR SPBnERLS Ot it
readil§liappaeisas shdse of sidl in fierartkaripk-get ptibterpof the bpbtds Rt type and the
_type, the bubble jet type and the slit jet type..

slit jef {v@_v 810 "ee he Py, Jeh ophi winer glodiiratiansy tetelivet Raterialg o
predeggg%;ee:gfo?% Pﬁ?]ﬁ%%}b%ﬁ&?.}%@&%&%%{ \gflf l%}%ﬁgqiﬂggfplbgﬂlegp’t’&flose of skill in

the arEthappkdbt fraiten haRpp nutable a0z260a8 &8 nsédoalefiocraheltiple materials
herein by reference for_all_ purposes, describes the
to predg@nasiregiops P theubsiEAle- elntaddision e improvsientsere mgdeg gpfisid of
. .an.anti Lt ' i X i .
] S R0 S BB CHELE RO o
[0080(?‘Ii ahsiepthe Reoremphtayed tdchnighes, Heqseddssihg MRdrialicahde delivered
escribed in U S Patent No. 5,985,356. It will be
to pradefingd peigppan dietsubgraineither sgqusrtially qr sinpitangeysly. Hgione
i nk-j rinters of .the b ' N
embojdg?m{tﬁé% B%Oé:ﬁss(;ﬂrfgsrga’rﬁgéla gree dslillgwt?elhebgsflﬁ/ ééﬁ%ﬁ%ﬁ%{‘tﬁ & asguhéle

predefied fdgfort drOMs substratiedr] Mefindtwtl] loahsltible Peddiebd Rgdons on the
regi ons on the substrate. Mireover, It wll be readily

substeatsp dfasiekamplet hirga dispencet such gs aminkaet digpraser haringdyo nozzles,

inters having,. nultiple n I
oo Bl PEHSsate Brhactila oo USSR HRE G shfle radetined
regioh B tigURBktEA8. CAltbimaB el tisig, thid SamE RO C R B e b Bravasitng
in field of ink-jet printers, such inprovenents can be

mateni gdn besinhdtanequsbydisliyered etvpr diglerent predelinadgagiopperstie

[ he af orepentioned technigues [ )
substglt A B o OB i DEP et ALR B A BfhoRLGTRY Gerent
procesfifg BlaRSfalsadaf bRideidre® EHIR HabR! Priceding hittbriabRefRUSENKd to both

In one enbodi nent, the processing materials are

of thespradefined eegiensy itdeh be deliceredntsitherahe sang eigdiffesnbepsppiiegions.

. _.region on.the substrate or |ternati.vel o] [ £
Simiy R e TU ROt oReD B e i BhE g b, ol Bt
eight H&'f&&lt%ré’déﬁﬁ? SfferBICHAN 38 sifuliaiodsBl deliveREAS & KinlgRMir8dkfined
_two nozzles, two different processing materials can be
regios jonthe substoats by alietnatieslndight peocsssing matgriald é¢ithenthe same or
different) can be simultaneously delivered to eight different predefined regions on the
substrate.

[0081] It will be readily apparent to those of skill in the art that the foregoing delivery
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region on the substrate. Alternatively, using this

sane ink-jet dispenser, a processing nmaterial can be
weiznrluesseousl y delivered to two di fferent predefriusem6/012917

regions on the substrate. In this instance, the sane

processi.n terial. o t : f.f ;
reehnBpGgE Eraigeile bl o R LSRRy Pty Rl E 08 8ing
mater OG8RI deOverad & ihalsubstratie | OtHer defivére tdubhiyues, sttteas stamping,
predefined regions, it can be delivered at. eLther tge
rolling,amretherwise frpreting kewedamand vpeshy, thesepiiskil) ip the,arf fay ajso be
d di spenser such as an ink-jet dispenser having eight
®-nozzl es, for exanple, eight different processing
materials can be sinultaneously delivered to a single
predefi ned region on the substrate or, alternatively,
ProceedighToglr ocessi ng materials (either the sane or

iff t, be sj mult i yere i
10085} 1 FEf i Blkars oiahe PeGRERCHENY LBl b adihBkq process
each ﬂegiowi JrthdRibseadiddviaRaB €A bné nbilmentasf thk piekerit Mviehtion, the

art that the foregoing deliverytechni ques are int engﬁg
procesoing toolistadapted farribe ddtverseafintpeessing materialsdo ithe iggioaH 0

rocessi ng.materi.al s can,be iver .
o5 B ORGP A L B cetver st
incluczﬁr}% ORE R ssifPbdll A4 itsoc{ss&‘iaﬁi&f WG RN dEALER sk femkivdoticst and

used by those of skill in the art can al so be
electrogiesl. Processi ng Tool [0082] Processing systens of the

| ' i.ncl ud i | .
[oos8h: g Pargramen TR 3 adror O Ao e DR e Tor
combmcf}gill gﬁf&sso;egﬁaﬁe ﬁ&{t?%rﬁﬁ’én VA HrdRBses [ aeh RS DoesEdeddn IC and

tool 1S adapted for e delivery of processing
relatedahanifainsingyirt Whichegirosessing celhior sybgng ate Pragr$sing step or

oo S S &y BBt B SR BT gy

' i It {19t OkBE EWRErteS Tt @8N iy abdd d00s to fully
Wafegﬁgiféer%@g?’? gﬁ?égéa%%%gél] Fi gug(rjtg 3A irl Ieust r at e; an

encomphsdhcienrgionf e.a., sies beatioh pottionof eadbritie, by veitintgrfercowith
. .conbi natori al ﬁr ocess sequence integration of wet
neighDoHRS EEENS, &&e A0 8T PAIGISBS ﬂ@@ﬁs in |Cand related
[OOSHﬁn UE8G WA Bfws dhe'¥HHoRinfer? bP& BRebditheGbtomf fof pfoRédsitigiegions
out ‘a“processing step or process sequence can be
of a dibsetet Bl the syseppedpracessing celé30¢ eurdspomtsito adirgfregion, such as an

AR Syt ot hSRE AL 855 S .
proc%?ﬁilg c?ll(l) f%g?, Wit W ileYa 695 AIRR 38 1 @8RG [EBisBf 35 d optbally hangs

portion of” each die, but not interfere with
fromneip@in 807 n@n ibe gis@hte, preceys a unliqes regionpoy the swkstriefe Wi2ds a unique

fuhigg SYBHFRT0 PHECEEOP G (EGUBHETOF 0% LASPPIEBE CF 0 e also be
used 3§ gér%ﬂn Quﬁqﬁg ?e?;ilkﬁ]&: it ﬁ&&s&@.r IresRARsodiRerR, the kestrate 302
region, such as i VI

nin ual die location on a single
is lodHRstodd 4 Ethge F04h stichadsen30Y -Z stantlatableatageommchvasehold firesubstrate

302. Positioning and alignment techniques can be used to align and position the substrate

302, such that the processing cell 300 is aligned and brought into contact with a
corresponding region, such as a die on the substrate 302. This can be achieved using
alignment pins in conjunction with stepper motors, or optical alignment, and/or other
commonly known techniques to move the substrate 302 with respect to the processing cell

300. A sealing element 306 such as an elastomeric seal, e.g., o-ring, can be used to form a
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processing cell 300, which is held by a frane
301(shown in Figure 3B) and optionally hangs from a
wepnimges307, can be used to process a uni que regr@s26/012917
the substrate 302 in a unique fashion conpared to
seal b&%?ﬂ %gﬂbc‘%@sﬁné’@elf T SRRl EdsBard @@2 WHeS R QReS8h&s are
cel can so be used to performa uni que sequence
brougl‘}mc intordottaot, 0e Esekesthe regiomef thebddimerftom bther saghsis oétle

02 is |ocated on a stage 304, such as a - Y- .
substeeiea 55 SPABREE SRS DR B o Rl B 4 Geliezg Ygon or

cre3SHH-01, 0,00, SQRIBI 4 OCUB L0 RS o
envirgu@ae SEhegalisldesigidl sush tat gihend iracuahtdot withHihe subkioate, the region

cont act th a caorrespondi ng reg suc a die on

to be Efﬁées§%‘é’m%ﬁ s gt horh pec 0B (Lot P RGSE s oS particufar

examgb, tﬁ@m‘; f@?ndt@n ngléQ ¢4 bORbIW] Fo9d ﬁl@@ﬁﬁstﬁ% Sin AX-Y
optica a gnnent /or other commonly known

directioadb ahgru&szegﬁ(m oftiuterdsheith tiEsfroetseing 08! 904 ind estieatly ungl such
t he processing.cell 06 such as

. A sealing ele
sealing fan beatheRHee; l%mmgaé)?@cm& erqapﬁglgg» efgnWHﬂmdg%BrOP‘aSSf%ﬁﬂl 300
cn o288 R FLUSE AR ARF NS R R s popsin

fluidsSo#tiaotgh the preebsihecdlh30r effiegrowtsitdheclsilfsdptimnellf mohnrles a
ot her regions of the substrate., The el.astoneric.se

vacuuppljneyHl 6cfgh EmQydpaipsigpalprogessing Hpids gpiirinse gehygnis fronyt eoﬁ?gwn

VeollMEk

of the ST ELupMIER (b BrOClORAN o Lfts) End PATHE RhidohBfication with

a rins€§oliénd BoM6E (nol bigovagebr mﬁsm@m predssed cdpidhaf thekebstate 302,
contact with the substrate, the region tq be processed

and/opp g3s myeeq ket 7ghewinin %gh@ﬁﬂ)é@ﬂawwmcaé%e’&%aurge gas

s LRk, ARy g s 0 B

substi@ier 3 thefte tduriak) 41d/@ aftegprobesoing Mhepespurpe tihe 8 Hecan be
processing cell 300 and vertlcall until such seakirg.

desigredito itroshe 84580 the BIRSASINESS lrshraeglhﬁle mpesenas flpy (bgpigvinga

lengthV\gucH lthat %H %Hﬂét%%?l’?etslh{éqs g;ﬁnle{/sg(? 91 @;@/ tr(%r%ss%%ﬂﬁ\‘if@hﬂo%@oduce the

gas todﬁ& hivieSsPheRe Of B Pro@sdihg celB(b3 hvinhndeigith suvh thatenesdeny the
cell 300. The proceSS|ng cell_ 300 optlonaLIy i ncl udes

line lsamﬁ atherprogentng iBid).of he Kapsumdine;d §iaad ains s 3k gesigned to

I
ol By PO BB ERb ST el ol Ko

substr%ﬂa8 In ofef kdtindintaREetas addreypal cnbirénihémsthe podcoessiig cell 300 and
source (not shown) for rinsing the processed region of
substnaw&@mpneéqr@blsdxz:ateénaﬁemnaergva@ng@n O whigh gy beopgapally

sealecL%Hllll:cl) u(% ﬁlcﬁP somit gm#dd?mgﬁwgb?rﬂt%ngﬂox}%&ﬁ 330 Qyﬁﬁge@%h a

argon or

purgel gak EM%IaF@naorgﬂ@ogea i endtegieatbodfmdnndt Sldaslterbﬂ?é ® @akol the
before, during, and/or after processi The gas purge
level pf orygen in Tbamlbbelt}/é@iﬂgﬁéﬁtot%e‘feﬁf @@é@@@ % ke subspate pad/or

reageﬁ a\lflﬁ?egs cﬁgln écﬁeSH?césEé%u h]é u%st?%c%t e{ E\Lé"l'tn]%gélp%rgson helium,
formih & BBy, §.@djoﬂh€r édﬂt@blérpﬁ@g%sg;ﬂsé&:afx'bwu@éd mrmilﬁtairm‘oﬁw(ﬁi@(gent he

gas to the atnosphere of the processing cell (by
concemavmcmg veitlin gt hini-gaviretmeent 330.0Lk¢ envigpmene33]; %Sld%om}? mini-

rocessin The vacuum |l ine 316 and
envirortpl S0 (B8 SR i huly e e " o
[0085] The processing cell 300 can also have a heating element 322 embedded either in

the wall of the cell 300(not shown) or around the outside of the cell 300, in order to enable
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renove and deliver fluids through the processing cel

300 to the isolated region of the substrate. In order
woOaQoaTaMelsai N a cl ean roomtype environnent, thecT/US2006/012917

processing cell 300 and substrate 302 are preferably

heatib%?)ﬁlﬁ%r{)&sﬁng;ﬂﬂgfs f ﬁfé%ﬂs&raﬁ?ﬁ?’\ﬁh GRoTEY, rgongbcpd%%qt the stage

1 on y Se€ urge n sone e

304 cdmdaaheatedemheatmhmmjbtstrﬁéems purged with a purge gas
[OquBSCh as argon or njitrogen. In another enbodinent, it

d dbajagHpien merhasisay i (Shewvy Wiéguréf‘leﬁgﬂg@lﬁo bepresent in the
PTOngSgllg é:?ﬂ\régg ?&efr??fsmﬁé g (f@ggﬁ/se ri:tor %ie{nql% Ofc?iltgsrgig F&f ﬁértlagnetwally

based ugisdtion; a?gasébmded dgtatibk e V1Maf161@3%d agﬂtmﬁ (e.B€kbnBAtion), and the
form ng and ot her suitable pur?e gases can be
like gaake wed el agitplsihoRipgessingapriem of tqrests Inaddition, theesubstrate

on B GRS 20 T SSRGSl Py

[ 0085] The processing cell 300 can al so have a heating
el enent 322 enbedded either in the wall of the cell
[0083 o ( FigtresHbsliovsar peasnsaiice Yibw of thegiraeesging taed desstibedindiigure 3A

wnhg)lﬂél%rgl% §t938%8$d§%v% t| ng mlo%O t he processing fluids

e Su anot her enbodi nent, the

[0088] agk c3e4nitMirként hﬁapﬁﬁeésﬁlgf&ﬁtsob% showa i at r&@@ can have a
[0086] An agitation nmechanism 319 (shown in igure 4

tubulapeprdiggention haviag endnren diamstqy rcommnatg with|the $0©of e reglon or

pord 5t Y At T BBl Y5 BB, e
diama@t bAghe 9fbce§51ﬂ/g 1130008 bhRgesd swrﬁﬁt mor s(p%mgicauy between 10-30
sonication), and the |ike can be used to locally

mm, &@ql m%snehléicwsob@wgcrn to0-2e gmmn Opé of sitiB iete.art will recognize that the

shap§ icpo} plfel 555 5 23l e £t thog Atk vl i ol be
inverltioke Tha siktt& %l'ed ifo@ﬁf%ﬁberaﬁHﬁ 8f 38 p%b@yﬁné‘ce@ﬁj 1315 gféfé%@bly

view of the processing tool described in Figure
choseg mmwemmllg inest andtseabBORith resgedt ity progess yhermisir38 @nd

nbodi th ]
envirg B WG B R B Mg B ot RN e B POy Sfflade an
1nserh@et SHDva). 'Tﬁé‘ﬁfseﬁ lc@dTBd Sém%hﬁﬂwmfsﬁos‘ébﬂet&n&'a tiSHaA§ o be

regi on or portion of e regi on of ubstfate
adaptgd 2o bhasedifer th‘»l!ﬁ@ ty}@@bﬁpmstcssmg one enbodi nent, the

00825k SNBSS A o e

subst%@él?l%zf 'p?@ebs)fn@ﬂﬁi\&ﬁgm H-RHverey 1ME 1s‘6iat§d‘1‘eh on'd? tﬁé‘s&bé’tﬁte 302

recogni ze that the shape 1s not critical
through amrdnexﬁdlol ofttlye ddlivenrelystgun db ooeembodiment, therprbdrﬁesmg oglkis
invention. The, ter| al

sealef 9B 1 PR SHHGTS, P 5 LS SPHGR 301 1 WD FLvepingmepesptiye fuids
to theCPtO8RBink ‘éelngO@: riﬁéqn%% kYo | %?d’eg t@b@gﬁh@ﬁ € M %alﬁ?@&ﬁém 306

t'o procéss chemstries and envirohnents, suc
preveﬁwthoprwcssqlgaﬂmds 3 IthEomprlevixsestha grotatdd regimn. &h ene embodiment, the

procegfte BeTal diienct il uPeposabrLoahtp Bt bearn J0 bhangd0.000
uL, nRfd E’ﬁe%ﬁictaﬁy lB@tvsH:%ﬁ%é R, aRRSDI0D LS., hYPRS e AERARSSHEn 500 L.
and 2,000 pL.

[0090] In another embodiment, as shown in Figure 5, the substrate 302 is not located on
a translation stage, and instead, the processing cell 300 includes a support arm 522, a

translation station (not shown) for providing three-dimensional motion of the processing
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[0089] As shown in Figure 4B, when the processing cel
300 is in contact with the substrate 302, processing
wolu7de68314 are delivered to the isol ated regi eaTwl2d0be12917
substrate 302 through a probe 310 of the delivery
cell 3@% cga rrburL,]x%P? %gssgfrgm%g 5%5??5 Csutcﬁ gia g %9131 ﬁf c;b%grle)llin% three-

dimendibhal MbEsh 6lthe Fﬁfcbﬁ@lgﬂeﬁ@@ﬁﬁeﬂ@eeﬁ Ivandus Spatlalraddresses In one
processi ng cel

emboglrrmt , thenRIDE e BT 392 P%I}’fgf%fa%ggf E%\?T@ %‘g ch%fe s r}’of’ée%g bfig.
u
oA AR Sk

otherP IPGESEhhdimeht] tkﬁQ)@ode@smg)bfdl 311&1%1&81181&6(1 frbnaiagloih@o ﬁi(gdbn of the
m., nore speC|f|caIIy bet ween 100 nL and 5,000 niL, and
subshﬁ@r3é)2spe0| ficall y bet ween 500 nL and 2, 000 ni. [0090]

ot.her errb h
T R I N e
delivéd Systdrs hebdeliveRemBtheog§ Sedh e auel-tlel3Rflng nethods sarmbe used to

support arm 522, a translation statjon (not shown) for
dellvqymmgesﬁlm@mwiﬁg]@ slichap erasesingBidote the isplaged regions of the

subst@&tﬁ%&éf nl%cel I ?fpe fegf'omr-j I@oﬁ% gﬁxﬁ?&%‘éﬁ?%r eetg:%xgxfﬁ%‘% tem 308

can 1ﬂ$ﬁ¥d‘e%ﬁn&fab§§hﬁo@é Qﬁﬁ $30,tgpicalyl m&@:ﬁed)éﬁ weeppoyiarindlie, a

spatial addresses. In one enbodi nent, the supp ry
translBtash st@tmr(gﬁbﬂ@m f@rrPTWanlgéb"@ﬁdHﬂ%ﬂSFﬁnak‘i‘j‘@HO%g @%ﬂ?rcg)@ 10,

and alcl:ﬁg%%ﬂ%g%pg Ynoﬁ %ltgow@gﬁ%%yag ;ar}cg%\f)@%f %Il &J?Mo r% three- dllmensmnal

motidntfSheEPopE B B Bétwet N ParRi B ep&ER ﬂ@réﬁbd T&@QuﬂoSdeﬂﬂvmbfﬁbchOS
fromregion to region of the substrate 302. [0091] The
prefembly a}m gongymewmanteﬁgceﬁ;gt,\ﬁhom) o @LW@@r YOI Programming of the

as, .an utodellv r
micrqREOsE Y OTERP RS St e, A e Mo e 10k gn hve an
1nter15105diiﬁl:é U&iniRg 9@5@%}' 4 anBhief pat for fRULEonasuRpitaieSstween the
ds to the isolated regions of the substrate 302

cavmf and ppocessigfid bereedlbmm onnerabrsiagolicpse 1s fppted using a

aut o-del j t 308 .. '
resisti P tﬁl}’lp%i’ilﬁl\{ee {:?}'Bg)& g?s % ﬁlélg%n %tl-eg(%igéh%gr grtog?e\ﬁ%%é%ﬁfé[&kﬁﬁol
elemérft NS AlthR Eicdde@th U@tPaﬁahpN'B) 6,060, 4001, Ghe d:ii;cﬂ@sure of which is
hr ee- di nensi onal notion of the probe 310

heretm mmnptrrlateéé)swefe(mo@ insitoRity gty sﬂ@rprgtse 3 0s ﬁbetaé@pteé fyr fluid
controlli th di
comaReER VI RSy S iy S RbORafh 3126 HERRELOX V2

robo ﬁ @%&10&% dRh &k %BﬁH{eYcﬁ{'bS@ot@@&Jfrb&QSa@o SS1eﬁt1iﬁmIIBfrﬁ1aexﬁs Inc.
to allow for user progranm ng of the

(Sumnyvateoﬁlnﬁo(aamg rothers. hTe emprem steothnash ef pRsEAting aéhegh speeds, such

X2 ggby s eraeY 2R RTRYS Ba ah R O P B g

funct? RHERL bR ﬁ%r&ﬁ? rdretl;l'ﬂ’t d‘rﬁ)éhtré‘th&ftﬁarﬂsmlﬂctﬁﬁ&iil Mge auto-
urd source In one enbodi ment, the probe is

dehvhglaayetdmu?ﬂfﬁn@n ﬁuntlm .mlmdpeorxeempmrapmnps @eh slrmn)ewréf%&b&y syringe

pumgs, g}%{x;évlvjllglg @H ge)?ﬁ(? han elé%lt%‘g]g en?c%r LS r'gaatt {bﬁuk‘%!tlon lines
(not 910%?}8 £80Tuid LBBninRGli0S YEieeh thetpubdps] the probe 310, and liquid (e.g

solvent) reservoirs 315. Pump configurations, such as peristaltic pumps, vacuum-pumps or

other motive-force providing means can be used additionally or alternatively.
[0092] In operation, the microprocessor of the auto-delivery system 308 can be

programmed to direct the auto-delivery system 308 to withdraw a processing fluid 314 (e.g,
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hereby incorporated by reference in its entirety. The
probe 310 is al so adapted for fluid comunication with

woheo7paessessi ng cell 300. The support arm 312 PET/US2006/012917
preferably an XYZ robotic arm such as can be

: . ; Sadsal .
e ATEL S Rk (6 B0 SO RIBIY g o o e
delivierypprobe3 Kiyand butessuenfly apéiredt tierprobe N6 thPgoesssingesh 300 for

. XYZ robotic arns preferably have notions based on
delivgrfig Heroid do ths e voued Fegionent tho-suibsisaie poAHeudhrihe processing cell

Al e | ven_ rather an
300. PG B R Soce AR R  Z St b L B AR il 2 ve
progianmheddia code towariate eheQitoRSsing %ncl‘iﬂi’&i&@}non? red ﬁﬁﬂiﬁ't%of regions of

syringe punps, for draw ng and/or expelling fl uids,
the substiate30% i qui ds, and rel ated connection |ines (not

0 r [ i i.on . between_ t he S,.the .
100538 0o sof enlllhfe G MR AT b A Gl welFo BB S Wion of
a subBraxp, rsidugportiorosithe SuldstifiseRaiis ialthd CavRyBPshe auto-delivery

vacuym punps or other notive-force providing neans can
probg, 414, dlanyacrn b exmalled; fosrexamplerta atwastel apntaii@e9 2dditienally or
t] t he. mi.c rocessor of .t he aut.o-delivery.
ecBBSERL 8o A0 Rl SR 0593 510nRl S, AUSAEHRL! ¥BLbing e o
delivaiytp@olsts i aeavtomyRH EBhRS cArOinklu& 8 shih BthR cREIBSSH thE probe 310
.. fluid 314 (e.q.,a reactant) froma fluid corntainer 315
with a golyent squigg agitablgeiolthe propersad ithenexpellipl éhet solwent intma tiaste

- AV t1y ta ditect th
T R e O -
times, henddesath fo@ffebvdlp Dt thelextef FRr3E-cbMBmIMAESH batwReR Brocessing

through the processing cell 300. The m croprocessor  of
a first g pipcondiegiopdpy lexed thairis ase¢nialdes A ansadternative of adrhtional

ra din order .to.vari,ate the
cleantl3hrof6@0h BE RO GIRRTHE ol Bt el A Id BT agegqound
thereaf totefRectBeDsifilresidE mdi& A9 &bl BbtB HERXEHFRA PoFRIM 6T'the probe and
after delivery of processing material(s) to a first

the cavayithereof The exnellingstten ang the shciuranorseldanmg stepsche b, land dre

AT ST B il s S g
cleanWRgh&y BORYRirétEfor pAREEsidgORplitatiodt iPWhRh Gﬁhbﬁ’%h‘gﬂe Lss-

aut o-del i very ﬁrobe can be cl eaned during thi
contapppatiopd$ acegpleblsi ng t he aut odel i very probe, in an

R R,
descriYe@RE fol R, tATRR bﬁhgﬁg lhBrobddSing @EN 80 idtHE t?c;‘%@ the substrate

contai ner. Such wi rawal and expelling o eani ng

302 tg isolagg regim drer pazpermoBalregiva (00 aftiressubitnats 302fom other regions of
neces y.tqg effectively limt the extent of

the suBSE O3 hs, AP sty i eHEis Rogiiops b oY e Thecpracasiipg eelkifps and the

pumps @FORUVARE cARIdOhA pt R¥Rind M@lls IoSatBd GEME 3RViB ofAfe Bdbe 310t
al ternative or additional cleaning protocol”, the probe
flow thegughehé prosessing dell 380 ehé evliesyinsulegiondif0 afi therabsirhte 302 isolated

b tharound.the '8 to effectively.rinse residual material .
y the PRl R0 udsr BReReSHing arifians. pET BRoSBEIgntPsical Muids
locateddiu ithe/probakiag fcell 306 aBRbY i G SR AN lﬁfng 81681fke Pétg(i_:‘cgﬂrs e

) cleanlgg steps can be, and are preferably autona
optionahlyl rinsedk piglth¢ rigseding 3dI8eami theg delivepssyatem fehimroptibyally rinsed and
movel to Iheern%}%{j fegl%% 602 (as shown in Figure 6B) where the next specified processing
occurs. In one embodiment of the present invention, a plurality of process fluids are

delivered and/or a plurality of process sequences are carried out in the first region 600 prior
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cl eaning may be required for processing applications
in which mnor sanple crosscontam nation is

wacowpuetske. [ 0094] Referring to Figures 6A-C, PCIAIS2006/012917
operation of the automated processing systemis

descri bed as follows. After bringi t he processin :
to tEBRREsRg SelgOdemeite G DA RO DL P g SBBagR Khuree gas's
usedii® ObBtuStRn VA 810/ Qraf@r ﬁﬁﬁﬁg.%r%{aﬁpfe?g tRANiBL6r ﬁﬁsiﬁ%ﬁuid, such
_substrate 302 from other regions of the substrate 602,
as isoprepdeldohel sandggtsedrin eonpusiion with ditedgen purdegaptaoeféest a plganing

TR S T A
betw%%rlp?lt el HRWADESWERADSR prc@%ﬁﬁﬁéié"tﬁ a8kion398e Blibe Igas distribution

ect in a region 600 of the substrate 302" i solated
tube BY7 térebeadsiee ¢ thegraweksiing ol sorasde effeds dewbizedistribution of the
condi tjons. After pracessing, .resjdyal .fluids | ocat
puref REY e rRgiog GBI 3B ap By SEEioRsof REOPEE Qar
regidnk B€ thd LBbstidkSart $oHi GRuALSy HBEdseRdubl tHak ARGEo¥hPark Pfocessed
rinse line 318, and the delivery system 308 is
diffecqutly droat eachroithes o shodn mmFigdre @C.t he next regi on 602 (as
owp. i n Figure_6B) wh .t he next specified
10055 o Bt g Asd BarC: T RO AE LiRgath St EnPop G b present
invehiBEI8t biRRessthobiibl in pardfcl, RUAPRSOnfdibtibital oot ioed
and/or a ﬁ uralTty of process sequences are carried
integpationi of wet erdcessss usedgn &0 abd elygged mahafatthengr BigessiAghows a
cel|] 300 noving to the next .region 602. | ne
bottQERrisH; mfgﬁﬂ?ctynmf PERFegRE Fells iy By étsmtuf&?&oﬁowe@ar%h%y
corre@P&Hcf?ﬁ f'?)ft}ag {nélwi@t?dl e 10ER}onS% iGng & iﬁh'@ﬁﬂl’ap&e Pbcations within a
r n5|ﬁ% flurd, such as 1 sopropyl 5100 JI can be use§
single maotijhin sthistrateyduch an b 80Ggenwalar. gEhegassstwcidif gape af the cells is
cl eanjng and/or rinse/dry sequence (e.g., .to elimnate
not cgicelo R AR aF FEVR K HFE T O j%eenr?fﬁzé%lgg bellsaedi ppdvare
s e G bR PSR LIPS0 et e  cioul
crossaaskdaion.t o t he processing cell so as to effect |ocalized

TR R R AT A A
for cPJatiﬁ‘%Ll séag BL7en Me Sttll?l%hu‘?é’l% Litithe Qﬁt%trht@%ui’ihg gchkré/sing. In one
processe such that the regrons are proces

embolifrient; eret dtiyicfuroeiachded hHgiopova?0 Isfopvereivinga gingle s€4L.706, such as

0095] _Fi 7A, 7B, 7C, 7D d7E ill )
that é_lm\@d]n %é@é B ofhat iﬁédﬁ?t%‘%@rﬁmﬁ’lﬁ?/ggﬁhé‘ﬁ e'%eér;re%%tﬁr@gtai §§C§*S§ocessmg
cell &GHL QRRvelB 788" ?rl %rﬁ)lther %#ﬁ%gd nt APLARLRE LA utﬂfz%cs%se?al dseals for
sequence Integration of wet processes used in I'C an
groupebeihéididmhed B tiid dhgicturd.gur e 7A shows a bottom vi ew
of collection of processing cells _in a unitary .
[0097d ; A6 diseusped abgyedprthg smpogdimantssEBireng ngle rrasessing cells, the
i di ) . 2 i vi L di
s 915 S4EUsE TR0 0 RIS The Pt o

to beadispos10 and viilly thebeidapidsest uewd Bhareifkftypdiefpaddessing.
Is not critical. For exanple, as shown in Figure 7A

In thisHaanses céierrrgreedsses can ke Renducied of Jafferepiasgigns by psing different

. ther.enpodi rocessing cells of the

msergstlplﬁ{%ﬁf%rg;gt C?Hgggg% Shgg%%a circul ar cross-section.

[0098] Each cell of the structure 700 can be used to process a unique region 902 on the

substrate 302 in a unique fashion as shown in Figure 9A. Each unique site isolated cell can

also be used to perform a unique sequence of unit processes. Figure 7B shows an

embodiment of the multiprocessing cell array 700 mated to a stage 704 which can hold the

30



[0096] In sonme enbodi nents, the structure 700 is

designed to receive a sealing elenent for creating a
weeeal7/petsneen t he structure 700 and t he substr 2C®/US2006/012917

during processing. In one enbodinent, the structure

mon il SEHAET07 SRR ner bt cighup TS PPl e 48 Een anc
positich the osll gieaye7Herlch At ﬂie&ﬁﬁ&@ﬁs ADUd e @RERoRENHSASIHE AL on the
cell of the structure 700. In another enbodi nent, the

substgate 362.uThis cam beachipved usingatignmentaiins ihseniyneigewith stepper

motck L 8F ¥bPF et ol b b g vt BLBGEFRE
subs@#b kwfith rtai}%cﬁtbﬁh@hﬂ[tﬁp%@é&sﬁ@’beﬂ'aﬁﬁy| nclude inserts for
each processing cell. The inserts can be designed to

[009@& apspdingslemenid06 ﬁuqlb%andlyld@almlaﬁéom@rmeeu ¢.g. beingsed
eSSl S manner

con g BAEE T RE34 e RSB BB BRBR S con e

to fofr@@ised) SvHey th@pxaaegai feen ent Vmﬁrbfr&ghﬂnﬁé EdRE@NtHBE Ssbstrate
of the structure. 098] Each cell of the structure

302. 73w Qi@tprb@qxewqﬁds prenf@relslsr canginictpdef ae@tcmal 90ch wrKaltee, Viton

or LT i Goteh o P pdRal St PP sRME NG Bevssttife o

procd6inf @hvirehnkkht J¥Re %ﬁﬁg @Iéﬁaeﬁf 7omﬂs e ﬁﬁﬁ@@the Ehﬂﬁﬁl%c&@mg
shows an enbodi ment of the nultiprocessing cell array

array 7190 (puched in thezgraavagd 1y aud instdiesipnassuch diat whee nmmnltact With the

suos R 5 38 438 Tomoh L AR B o A esions o
portiSiGRereBRIn G pAficadr b)?'angélé GRE StadDis BRRBri £RA 688 ROBIEMG to move
die on the sugstrate . This ¢an be achi eved using

the SdbSitrgtttrﬁ@atvemany untllc:mnil seading om b adhlcsweép E&spenmngm:ﬂ;acutg
or, .ot her., commm

procq eyt S B e SN LEA HAr Lapaet 108 st tha

descﬂi'%ldtdbo% R SRS AIb B bt 7 rl“iéb)fe 3hQP99% ﬁaﬁ@@aéﬁ?&n AR T®rality of
06 such as individual elastomeric seals

SuchdLSpcm?ng 708 @ shespo iFiggret W.each uni que cel I, or a

s T R AR R
betw&fnotﬁg Bock i @I"QHé ﬁl?ﬁVléMatl Redid} vebRAL | cﬁ'taﬁp 2l o gllg%?nbodlment

el astoneric seal 706 is preferably constructe
this isra¢cenipdishesiugith aslu&aiﬁty of dispertsers 708 aChlawen, Figinie@. i Ia another

chosen to be chemcally inert and/or stable wt
embqdirapnt this 1§ apem gh%f@é%%%ldéw el Gidprotios &PIP%M The
&4
i ASESRY TS b BB B i o
dispessiop ce¢lhsail ovie fochied aboteatht pmictdsirtgells (06 bndprevRIB2, loesdioh for
i.screte region of t subpstrate 3 be isol ated
procespig s BF defivsned %7?17%%? RO a9aCE SFhervise faeped pror t
r
el TS M L ETENET 16 S S O £ 08 0
to thesdigpansipg calls D athicestg dispEhspeeedi dogtaimd me flagis to be delivered. A
pr oc ing, etc. within each cell can be_ achieved
Valvwaﬁéﬁ i thegbe ppeprdsodhatpnecestinh 1uds preeliyersd simydgneously to
0
all re?ﬁﬂ%?)oﬁneoémogﬁga pﬁ%?lgg%ﬁ&neﬂis (ﬁb@éﬁ%@nﬁgé&n 5ptioﬂaﬁ’y PLAbd Rk in
the walls of the dispensing cells 716, or the processing cell to enable global heating of the

processing fluids 314 and/or the substrate. The substrate itself can also be heated either
directly (such as in an oven or from other external heat sources, such as a laser or UV lamp)

or via a heated stage (such as through the use of a resistive and or other suitable heating
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such di spensers 708 as shown in Figure 7D. [001 00] In
one enbodi nent, a parallel dispense is preferable when
woOheo7roaésati ve tim ng between the processing of PCNAIS2006/012917
i ndi vi dual regions becone inportant. In one
mec | t it
e ons el Bt o AR qoF0 O e bl M ey i
prefesaitip dhosentq be themitallydoenapd stabile d11tkh)te$p’e®t\/tb(}3rd5@s§'chemlstr1es and
o [ uraé ity of dispensing cells 716. The di spensing
nVIROBPYEB!S7 16 can be separate units or part of a single
00194} U |} s
Lo A e PSR I WP RS B i Vg
and stle chma:t {(ronsticovn) ps dewsibediip the em8sdi@nbef Kghie\& §Gthe embodiment

m xed i or d/or otherw se treated prior to
of F‘E‘éﬁ"’u %eﬁof/ ret“bo‘inﬁ%feﬁ%db}%ééf%?%ﬂn% &pids apghginsq el eentreand dehvermg rinse

solve%'t"ﬁbt%(ihérﬁ%t:@sgeecf’{ gﬁf;@ghﬂ%} Ie{n‘rﬂo‘&ﬁn&ﬁ elghl\g(ﬁe%l q‘gltég Fme & located in

di spensi ng ever
each poeessingscellhef thd stivdsure G0M eIn%bth\éﬁélﬁBodlﬂaeﬁﬁ bv@cding e £kBrinse

o AT o S i
2S5 16 501 TSR 08BN R R B

reactions.t Fier qraopées aiphgsica stir fod, napheicglipbakd Bgi@dtioﬁga Bis-BR&d
roceSS| n LI ui ds, 314 and/ or the substrate.

agitauqp, &vibyp %Séfi?g‘éaéwna%dothﬁél%éﬁtwsédﬁmbma]&r agatatd the
procesSiHE tfbg%qn d)ﬂnﬁﬂesp Vﬁ'ﬁdﬁftloﬁr ﬁ@sw ?{e c%?%e Irgﬂﬁ)agy ggx&]aé%ﬂ g the stage

sources, such as a | aser- or

ina rsrtaagml,(xabmnom; drldrthel ke fABIOHSE the_ﬁlrwb&%blﬁg lsys@elﬁ BﬂF%hres 7C,
he materi al use

D iﬁf bIe heat i ngnmechani sm
an ?C&]é%m%mcﬁ M HATNGSE dEBS9tngs xedaledanyimgnmental
e em cal.l ert. an
cant I ?@%@,2@%1%9&6%@@3@ RSP R Sl e e

outs1cle()ﬁﬂzﬁﬂ>jlm&'ﬂite7 lenhouphrtrtusebf Salit elemékis, slehasd sgﬁuﬁafm located
| so optl?nally i ncl ude vacuum and rinse |ines (not
as eit %&‘Waﬁ% REIETFE @ Single mta@nﬁwtmnirh@mdm@w @rc&Assmg cells
renpvi n

f
can o e A T Bl P Bt LR B R ison g niropen.

In somé ambodialevBtis nhidi-bMerophREETEEE phRBH M a pit 9%@5 such as grgon
enbodj nent, a vacuum and rinse |pl ne is | ocag in each
or nitgegn. o Innqifies empodimenhdt is desitablerte cpuiol theleaelotfiveygen in the

nnnktrangkﬁﬁp%l¥?%%?§gﬁgh%o cer %ﬂﬁﬁgnsew%fg@ggé?W§d§88ﬂgg§

procefyngofGhy substratepind the@ker Nagspeh, g &E hbligAokh@ gas, and other
ptionally include an agitation nmechani sm for US€ in

suita ealélirg? £25eh A pecsed 1@mmt4:@ fove Q&Yﬁ@h@on@nph‘y@lsc&aﬂthmthermlm-

env1r<fargllgeng ‘?Iligﬁgﬁ@éﬂ %Lnlr%él a9A ba Sé%l é@%‘? gﬂlaleleqiﬁgﬁagge

similatiyreohollgle dntyet dnoeiak kmbadindeat, & it H&lﬁb%@ %5111?& tﬁ@&'v@lrbf
of interest. In addition, the substrate can

OXygegip Higt quy lrﬁ’@‘iﬂﬁlﬁtt@ areyent Q?qil@tl@tl@é thei substratograt/ q)ra'ﬂ@e,nts used during
h
e R, I, LTI L B

other slﬁtaalerpu!ﬁge £RYY ¢ABTRRE] HlBainfiCIovASKyReS 88 ctrations within the
envi ronnent al chanber. I n other enbodi ments, each

mini-gnyEpIngRial 1 2p he egtsideenyispiment 7 1 b eass bakiedlaflyoomtréited. The

pressure within the mini-environment 712 and/or the outside environment 713 can be also

adjusted to be below, at, or above atmospheric pressure.
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out si de environnment 713 through the use of sealing
el ements, such as a septum 714 | ocated as either
weepEraéss2zel ements or as a single unitary strueCus2006/012917
The individual processing cells can also be
ooto2§epsad ar\GHY
[ 02@ as gmlgﬁn g{re ni tilrI lollegéﬁgZill %e)rﬁth@t)é rrge%gl F?&snc&gﬁeg?rﬂgo tments

describedd abeny areamﬂanttha?élzapda of the g Retion. t For@xPpRengReifsEin which
1@% gon Qr nitrogen. In _another enbodinent, it is

apl _ gy p B‘Idév“lh@lacsémfﬁ‘ﬁlpf‘?%é'im&%@ls apsf US@Q)T@EWCESS atfierality of regions

or pafiths AR OANT btk P Ml IR e et ity

embadilnshts dr B/hlcﬂlm‘ismgle, Uniiths. stﬂNbﬁlféJ@Ei@h nﬁﬂl%@ a ﬂl‘lﬂhht‘}”ﬂf processmg
formng g and ot her suitable purge gases can

ceﬂsl&%@éeowpﬁawpam el ofeggiens efdhe arbsirate) r ol hfnhe rmons

13
such BB L T QRIS s 05O SRTFR 3 o2 b G
subsﬂra‘te yetrealipped emderseostidmitalityl df regiofkeis ipFaRERd bR AWt the
gen 1 n the environment to pr event

the | evel of o‘h%_l
scopgQf féﬁﬂl‘i‘f@ﬁ‘ﬂ@? Fyrehesmpesy rrmtbermodrmmagmh@ thesecshdwn iimBigures

9B ax?@?) 0%%% 4 gellﬁ thla\“:f‘e %gl?fug cgcan;l?%coagﬁlérled such that an
entlreSteIgIoaltﬁOQ 1P U@L IRSES pERBsIAE 46318 Cbutt Qotd Stk ﬂagll&ié/ are 7%_ré)cessed.

en concentrations within the mni-environnent
In Frgpp@ g prralis) precspmmmItUzge, odncfbmas berialpérrhlity of separate cells, or

a pluBRY SENE o HEIRIERRH & bt o A GhhE SRR bos i

procasbduxsﬁledlete@g@ 6f e lpedessitg cedlk c@ﬁ’cﬁé’t&gﬁiﬂl@ﬁﬁ@%fﬂe?s of the regions to
pressure.[ 001 02] One of skill in the art w

be prpgssengnifzenre AGtillusatesghe wbsirate BOR widfevetyeotheriveglom®d processed

with %chﬁﬁgﬁgﬁlcﬁp c())fv G %gwthiﬁ jgﬁre\tléﬁ éﬁc oﬁ‘g]llejlfpglt)qreg%}lllgr;%gﬂ:%rg ?s
configmed ‘Slhdluﬁbt, orﬁ}e@@faﬁ{ RgNG 90 HlcHose8iddSwitd e léagéjoit tBle rocessmg
process a plurality of regions or portions of reg
cells gentacting potnogian efrthe wigidms o bhprosesspd Fagure BB 1]lmst1£atds |t1mnubstrate
odi nent s.i.n whi.ch |tary
02 Pl Relohy o PREFTRO LTSy tPuepfiof e iedindldi ng
[001 03] |18 alidi@ibn @@ﬂk%&g&ﬂ? 1§o%t@n9édlﬁhﬁfub§ gh@f‘ohﬂﬁ)%kagyﬁﬁ tgéhmcgles of

t he substrate, but no of the regions
the typg kaewp uluihalsemgcooduqt@gn@us@y ane bpneeclgs swdite tdpions of a substrate.

For of RO ERRL A e e ahEo it fr SRnp by VIS heSlpy, MeGraw-Hill
(1 9832%@&3 RE28 Cer . [t SRR 131 ST B SR RRIIRH t\b@slé}ﬂ%@%} Wl]uch are

_ urthernore, in other enbodinents, such
incorpayateil @meesb}gﬁf@tﬂ@begm ali peppyesc ASISJIMi@r ot Hif&rehﬁ‘photahtho graphic

et ot B RS RIE R F e s Fppricadiahigentole gramle,

h ’fblﬂé i d
omopllitel ﬁg&gﬁoﬁﬂﬁsﬁ%@?@%ﬁ%ﬁéﬁuﬁﬁoﬁéﬁﬁ O .

PhOtObIZQd,athﬁ photolyzedpaaxppeedadiotgesisiis @npived;ad proyessihg (heitd:r&tl is
e structure, is, confi iﬂﬁ#r ed such tha ever

doposlPh p BB Ot BRSO Y FretaBH i

photoRdsRE BSEmbdec el | s contacting only the corners of the
regions to be processed. Figure 9Cillustrates the

[001@4]b Yl teanagivaig2whett b negating phxbtbmslsf Bgisat) tIR0ghousresistss @ehosited on
figuratjion o ure 9B. In Figure 9D t he
e syl BB B A e oot 14 pFa B SR

unphotolyzed photoresist is removed; a processing material is deposited on the exposed

regions on the substrate; and the remaining photoresist is removed. In another embodiment,
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configured such that only certain regions 903 are
processed with the edge of the processing cells
woami7aaédsmg no portion of the regions to be preceasems/012917
Figure 9E illustrates the substrate 302 with certain
S h PR3 PAB; SRIPSEERE BH (¥ duBsttAE uGRR HOIULRIIIORpRA o dripie
aprogg %Dg%le 1%3]]S Ig&s‘ﬁgdltl on t(S) th g %regm ndj ]8 aol 01%5

coatntge‘.edimuq]me;sa, plphatsibiis Hqusﬂqnhorctotp@cf tthrel Eroessiof ntd’umaiybe
sem conduc can _be used t

in
photof 35 BseFEYBRSBIOA oo BBSEHERG oGRS S T e gfom the
chni
cxpos%eC %’ﬁbg%,eg% gt\%@ﬁn I %?E ?198 rglﬁg%\/@g é)%élssm% material from
those koo he merhainivieSinBiatblyred piédotiesistis Yérsowel. (M98 the

T A TR B
photobREENS ep%o'fd]ﬁ %ﬁné Ress ﬁ’és b ﬂthe& s ﬁhc&ﬁf‘arﬁ? of
used. n one envo fior ‘exanpie. %otor esi st

pnmeﬁmng&amﬁdl@ﬂﬂkh&bﬁm@ﬂbfpmnudmwmmeﬂngthe photore3|st |s
ctively expos phot ol yze phot o] y

1001351 Srsbtarephiot erasisio these by haah b e dpmgoing dcposition
d
cotn AR S ERIRI A RIS UA00 (R e
materials z@revilivered @l tHe4hibsatee r(Dllm:ﬂ detilvyry tedimigues kegat tovend used by
photoresi st is used, the photoresist is deposited on
ﬂuﬁepﬁéﬂgdﬁgﬁ?%ﬁQ@%ﬁﬁqb§d§e the photoresist is selectively

[001 @ﬁp 9% S&ne elinbgdlmen%hgﬁc |ﬁ>{@ ﬁga}y Jfgﬁoéé ngfént% e¥1zclf"sq1a.ve been delivered

otoresrs

to pred@@mﬁll e 8@nOOn tHRGUBHRGS ﬁcbyroeg be Bptlmlly h&c&:ldb 61tlteats@1ueﬁﬂmdly or
t he remaini ng photoresist is renoved. |In another
simultappeslyresing anpmbeed shifigenyathetis routesdd pe sraceesingmetqgials can

L g
be reatcge?ﬁls{n%a ?or%§51ﬂgkﬁ %og{rité gf(@a{ggcl §m 53 ggec %Es g%%fg@ﬁltcﬁl
technRfue€; %?Mlzﬁﬁé@febﬁhqu&s emphiad &E&ﬁecsiynt}ﬁsﬁ edchaiques kyitaxial
expose ., photolyzed; the photore3|st is repoved

growtﬁlrt@qhntqﬁ@s ézmb%d gebplosprs; Dt hermelgafrated 06 ghieresvaxs heating, by

calcmra 1811 sgnter?%wgal gn'af%)?ngﬁglln 8{%0?;56%‘ ﬂ‘a{ g{rhté)glg :o i o

crystdl @R throdgh Wigohizate dirselenty 8rce TR ugefl reaetldiﬁl@dtmq'@s will be
phot oresi st can be used in place of the positive

apparphide dirass iof skill Sy e gstienosrpripv @i dpniliscloarnnMpueayesdhe wast

anpr<pFREEh 8 B0 ST Rl s BERRT R Ry PR U et fon in

any giMeh |ca§é&vﬂlﬁibd‘ebdﬂy6@@aﬁeﬁﬂﬂo théselolf Slsiel 1ﬂfcheSdﬁ | Tn ddditioleit &ill be
that the foregoi ng deposition techni ques are int ended

readily @pparegigo rﬂéﬂsé of gl imBie aretbat ifmecessaiy, thaProcessingnatgriplp gan be

T e .
techn@(u% bask: plisk birkctlyto bhigvedrpredefine@tegonish the @dbstl{a&Q;'kOG]

I'n some enbodi nents, once the array of processing
alternatively.italall of sheeprbdedimed segionsrandhe eubsfraigan aﬁé@ulta@gwrfgsfw (e.g.

e s ATPIY Sy R B0 SRR ol R LA Ry

mixed). f f er ent synthetlc routes. The processing materials
can
[00107] Solid state reactions at lower temperatures, such as those disclosed in U.S. Patent

5,985,356, in which materials are deposited on the substrate in the form of very thin-films
or, alternatively, by using solution based synthesis techniques wherein the reactants are

delivered to the substrate in the form of a solution can also be used.
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be reacted using, for exanple, solution based
synt hesi s techni ques, photochem cal techniques,
weoaboroaédszat i on t echni ques, tenpl ate directed BgMUSE®6912917
techni ques, epitaxial growh techniques, by the
[001(&53' 'Fgﬁhe o‘i’é’ Qﬁ arreﬁ' ofiph6de B hatetink Ak 8¢ %es@e&ﬁ&%é!@the various
ating ation, sintering or annea i ng, by
deliveny stepd. H@Urlmhmph’:t hatdsial Al)calﬂ beidelivetduads, firkiregion on a substrate and,

crystallization through vaporizatjon of solvent,
thereafieparpessia PRYERGE FISH %%%@mﬂea&g Frangple. E iy naterial

an(H%S WRBvQEd ?c;(fhk/éirétq V%BI’? oft Eﬁe s"dgﬁfhté o aWrliet, I?t':at%‘ced under a set of

osure e nost appropriaté route wll
reactiohe pexiiitiens. mhermmpﬂsmmg aall pmehmgx};epsam}nclechndm arraguchut
the selection in any ven case
betwe&pp@r@mouﬁ del tw&é%telaﬁwglkbq qppﬁlﬁn‘ttﬁ %ﬁeto S’fl laglbﬁ %TBHPH rpgding
th1sd¥¥'ﬁ %mjge readily apparent to those of skill in the ait
, 1 f necessary, the processing materials can be
[00109]x éowilsbe@adityodppareatipl thosewlftskidisiomhecart thatithie (fouegomg routes are
mechani cal techni ques, _etc. Such techni ques can

intendgdip ilktrater and IF‘%F r@%rl%t the weys By weh theddorsiing Hlaé?ﬁlf’f i be
d
proce?&ég%% ﬁo?non?{aﬁt @vo (Effgl%'htl %J %m%ésgel:darrtjghog% g% Egl ee%l gthd%@. Other
routed ﬁlcgotheﬁrh@dlﬁudlﬁinﬁ ahews anarldeusoe b arvise af $kyll ithe drti can also be
manner such that the materials are effectively m xed).
used.[ 001 07] Solid state reactions at | ower t enper at ures,
such as those disclosed in U S. Patent 5,985,356, in
which materials are deposited on the substrate in the
Methb@ For@ereealny thdiAfral of Metdtals al t ernati vel y, by using
sol ution based synthesis techniques wherein the
[0011@la @neatpsocgsssddib irqaionsc!itlep -‘Mbétragg B beasceeqnad elfeer pepuentially or
ution cancal.so b
simuPigeSufP ey phARpFA B GitEF e i sy oL CHRHIRY St sction
therebk\We @J}om pYédeliges regfinkV@nybestepged ih@arathbfoppmperties of
mat €rial A can be delivered to a first region on a
interesubstrat e and, thereafter, exposed to oxygen at

[001 ﬁ@[e égchfdl %@ﬁrogltg eglgpfhfng:'ﬁl of r%ﬂ?@sﬁcﬂf{ QIB ¥ 'substra e 1s
proce3sashEiR iRt ANeast tWefaink afe prb@b%@dd&ﬁffb!ﬂéd&y f@nﬁ@bh 0fhe1 and
reaction conditions. O her manipul ati ons and

prefepbbcabef thy r@i@r{sgf\mﬁ whstiinaserewssied diffranthbboneash pther By

vari qus deli.very ste a [ t
proceSiig Frntag ot Feigns ot sl PR R nt By BB s fora
propé}gf] oflifitetdst is nRfe bR chiticdPRAr Bidberties Whith@al be sétetdedifor include,
he art that the foregoing routes are intended to

for exdrmpls,teﬂ@tra;al dhatmabmeelgmioal, morplncrieglwdy@puqql ViAgBefiq, ghemical
comfason Teare e shtet Srder s Bidhelif pl¥eed b el

pmpéﬂpssgfcate O her routes and other nodificati ons knovvn
to and used by those of skill in the art can al so be

[00142F drhd\mpmlss ¢lthe &gn@emfﬂ@ suhgrate eaayoecﬁcrqvawaqr apiag
convbSipmgBobeRBEREN SFER B B R BBt of A BHARLHAFone

embodiment, screening includes determining a property of the processed regions for

structural properties such as material location, material distribution, material thickness,
material step coverage, material continuity, and mechanical properties, such as porosity. In
another embodiment, the screening includes parametric testing of the processed regions that

includes testing for properties such as yield, via chain yield, line yield, via resistance, line
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simul taneously for properties of interest. Either the
entire array or, alternatively, a section thereof
woeog/odesa2r ow of predefined regions) can be sScPEEBUS006/012917
parall el for properties of interest. [001 11]
res1st§‘fc€ qgg’vﬂﬂjeyistah . R MRl ?@&tancé hg Abfhey exﬁﬁodtﬁﬂhtoﬂfe
a single subdtrate is processed such that at | east
screertm@ inchgles devies estngufdbe pacetiséd wgmms) fpr pnopmtlestswchats loperational

and preferably_all of, the re of the substrate are
frequwacsgstcawgoqpﬁ¥% PEWEY ?Stlp’ﬁmne’%eﬁ . ﬁl@fﬂscoagtu%%@e@%‘%mm

thresﬂoﬁ?vafarlg@ycag%mfaﬁgé QE3stHoe Bandl AHoE dSARSE TRESthSCnRRALRGt, the
the array

regi'ons tor a property of interest is
screefiing chates kqhabﬂlty teetdng)mﬁthe f)’momsecﬂ regsonsorchprogertpmich as stress

screened for .includ r ex el ectrical,. thernal
migrafigpRAFRIORN R, tﬁ@‘ﬁ@i Ptresa;}ﬁ?rgal stresggRethapicak iR c al
env1r(§tﬂtqa1%1 Itk Qb of ﬂ:@&' on@ lent}lﬁﬂﬁﬁén‘t’dl :pXran{élth $hGRhs 1RG0 ﬁ’ﬁﬁﬁdl@i light

netic propertries, ani cal properties, etc
anda&&kpﬁbe mmwnﬂeﬂqﬁﬁd@ﬁdkm&uudgednb“mf t he substrate can
be screened for using_conventional nethods and deV|ce

[0011chlovirheeraznel the BEPCRPq Fgds of thadrpsent RVEIOTLAP be SHegRs
seque%ﬂ?l%ém%rnatﬁ% NG b8 Q#\'Héh%a iff ﬁtﬁflcﬂ] n%g/aﬁo% QRGN

rocess gions for str ctural properties
technijyes) sach zltﬁ%tt@hicaﬂorde(mﬁtdsmpy, Haﬂap fluatesckns¢, rtotaliteifloction X-ray

a mat eri al thickness, materi ai ste overég (ggé r.ial
uoreseRMCP ity Tellapidyitte diBATtOR © EJ‘PtBJ&éﬁ ffrason.hyzgy Gifraction, X-ray
photoBfér ﬁgﬁ Eeﬁ/ectrb&oﬁg,oa & el%ﬁggé‘%‘s Cﬁ)ghﬁptﬁ:ﬁf ﬁﬁr‘%&ggg Iscanmng

c testin rocesse ons
electrbhl adicro mﬂpvﬁEEIH/RAMME shestropsapyeeltipasnatys feflestoyriettydoontact
via chain yield, line vield, via resistance,

angle| gdheFies fasting g, Kafl phlhicsh MK hyd 4 Paiakiegd 1ésiinsheet resistance,
acous%g@l gé&xao@%gp\x hﬂr % ngerctrg{g[&?ﬂ gﬂg%tc gy%?eéﬁ‘rifé gﬁ%b '?Qso ved X-ray

photdeleoR6ii Epé&&oé‘dd)pff/l a’ﬁ@mi@&ﬁhﬁt@didnﬂﬂﬁbtr(ﬁsfcepm end v ﬁhwtbcﬁibcttm
speed, power dissipation, mobility transconductﬁpce

spectipssany- diypdditien tqthreé@ms@lag wlrsa@téchlt}&wcteﬂgﬁa@s of the type

knowtqlﬁtz hsets%ﬂ'ﬁcdndﬁ&gr gqpe%gg Stfs c}/ su%}pasﬁglg &ﬁc g%ﬁﬁ% réﬁ%ﬁhty

screening 1n re|a|I|

tﬁmngh@@ﬁgsﬁﬂmmqgmpns for a property such as stress
gration, electromgration, bias thermal, stress,

It wilf h@m&éﬂy apneans to theedefrkilbin the ?lésfsat ﬂ@rft?tetgeﬁlﬂéﬁte&twn systems are
inten tdr tgsﬁthsgrr%ted E:Euji S&I%Estﬁ?teth%gydg% é?ﬂée Mﬁﬁflﬁ&eﬁﬁﬁf} p?écessed
re gloﬂﬁm%%ieeﬂédéfo@ @Edﬁlpprbp@ﬁksj C(Wher cﬂe@&hoﬂt 3¥stdhekaswaiosandfused
the processed regions of the present invention can be
by theserafskidlindleayeré pn eimilprippe ugadt ernati vel y, they can be
screened in parallel using various analytica
t echni ques, such as atom c force m croscopy, X-ray
Exanfdlélor escence, total reflection X-ray fluorescence,

-ray reflectivity, diffraction, electron dlffractlon
[001%4} al;chfptlowmgthgmplexareatgxowﬁet b’e‘lﬂé&tﬁi@ﬂi@%@%ﬁw & thsgyventions
herei2uger el ectron spectroscopy, optical mcroscopy,

gcannlng el ectron m croscopy, FTI R RAMAN spectroscopy,
el lipsometry, reflectonetry, contact

Electroless Deposition of Cobalt Alloy Copper Capping Layers

[00115] This example illustrates a combinatorial processing approach to discovering new
materials, processes and/or process sequence integration schemes to address

electromigration issues by facilitating formation of a cobalt capping layer on electrically
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angl e, adhesion testing (e.g., stud pull test, MELT,

and 4-point bend test), sheet resistance, acoustical
wepetmesseopy, ul trasoni c spectroscopy, streanPam/US2006/012917

potential, angle-resolved X-ray photoel ectron

condu%ﬁ@{%&rﬁ%ﬁ@&ya re fo‘ﬁ@eﬁar@t@i ﬁg h% %B(Srﬁ%ﬁ Oﬁﬂes@ﬁ@d kVeo-pending

ectron ect oscop tion to the
U.S. l?averrﬁ@@lpﬁgatmaiuylﬂjes 11/&Bhﬁ4nteﬁ'stled é?nhmanme@fAfMakieng ymr OnA

known in the sem conductor indusfry can b e
Dielegjtic Bggipperar facilitaig tiopgationepf zglgfqpp)(n@)itaggq O gl%:?nquﬁ gf)nductlve

Regloélg I%Pﬁ';yr'%gg @P{ T ]Weit htrilaq{e{%%ﬁd' fi%d BRAMLIY 2005, N QSEar&t

_ e art at ‘'t e foregol ng "detecti’on systems
Appligdtini iiied /182,817 |elnatléchﬂﬁ1rmanﬁh @(BIA Measlting bayerl(lleA\m?lsotric

in which the array of differenti [oce
Regiogalp If?@ﬂgéﬁeé:@ﬁ@élthfb@ ALepingdraypieR Ei@?fl@ﬁﬁz%ngg ItI&(%SWHS

a:U
T
numbEXEINP3 G4 R Eﬁtltﬂh‘dﬁVSldﬁdaﬂed’rd)debsiﬁg Using Mblecdfif SatBdyseafbly”, filed
the inventions herein. Electroless Depositi o)

on Sepighrer 191208y, the S%ﬁnt@ﬁf)WhWB aLeaI}Eé@lg 11{1@@101 ?LTSﬁi gjrﬁefffgrence in their
en‘c1re§7< g oagtﬁ-l%c;lét%{i é@%@ﬁ})@esgﬁgﬁleﬂ%ﬁ e h¢ %ﬁswn%ccfe%éﬂlﬁ& in the present

processes
1nvenﬂ61ﬁ1 L& bePlised €S Sx:aiif el entaions ireglealringte o€ theredt froceadstepslisted
el ectrom gration issues by facilitating formation of a

belows gértencipa ghhegroeeyiss. B C@V’é’é‘taﬂp’ésa‘lh?&?% Nl o of more
reg1oxg oorfta S%Bsc‘tra% @ecrtﬁ/gfy eoaac'i@feleeﬁt g%ﬁgs,s%k %écﬁl‘égééecgft processes, or

I n CO-
proce h@t% on nurber 11/ 132, 841 entitled "Fornmation O A
er On A Dielectric Region To Facilitate

[001 ‘Ffar rFagur@ rl‘OérsAowapxp Px@np_léiyﬂork\:ﬂO\EIOé erg ?@‘34’41?1‘3@501796 therapyroach.

A reg b;B%a{n%[\f%%s gt}:/} ﬁ td%ltr éd’rtlgn @%91'1 %;SPO S &5 Sloc,

SlCOlgi'Cl :SZCﬁlgtc % 2000 khEsh clEariemly RdEdiAe MBiongudhayg@opran oA
Diel’ectric egion To Facilitate Formati on OF A Capp .
eggelectnc

coppdrayisic) B2l dter elegaingye mﬂm&:kawé O ds @ﬁ@e@érpla@sapé ¢

po oG, e B O B R i
the m%l@l%é [9&€1 JouaeReSoNE] bbitibas dMrhesdgia (skehih bAsepndOE), but is
on Septenber 19, 2005, the contents of which are

easﬂmmvablc fiooy q@meéchaay consfugtesRastions 100Riof theregioa(ghown by

i sol at ed cesshn
sep 1H081 ReGae e PEpF Yk O R s TAE o0y SYR6 ST
regiof X BIArdeheY @Mbalinns, thére@itf i9prod®sed &f thahthe uikiskinglHee$604 is
steps listed bel ow, sequencing of the fpr ocesses, and
(0)

selectiondriln &t thodéeledtide pertion 4 0@thof the regiooansk ﬁm @ E\V@QW&MH e

ecti.vel ece

aiclediic heon 1990 BF HEaLatS (2 shOEE by SeluBhon RurHiey R B fTRLE)
alloy ik n%&éﬁt?on%e%@ VB Ben aes;simzb aeappm:g lﬁiférqm&fasw CoWP, CoWB,

odi ment for the approach.
CoB, CoBP, CoWBP, Co containing alloys, etc.) 1014 on the electrically conductive
portions 1002 of the region wherein the masking layer 1004 inhibits capping layer 1014
formation over the dielectric portion 1000 of the region. In one embodiment, after
formation of the masking layer 1004, a dielectric barrier layer 1018 (such as, silicon nitride,
silicon carbide, silicon carbon nitride, etc.) is subsequently formed on top of the capping

layer 1014 and masking layer 1004.
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A region of a substrate includes at |east a dielectric

portion (such as SI2, SICOH SiOC, SiCO SiC SicCN,
wenen7j04ds390 and an el ectrically conductive por PCDWS2006/012917

(such as copper or copper oxide) 1002. After cleaning,

' I : is t 1 t
1001 F11 RS S fr MUBIATR. s SPITRE PPl S5 afeF Cnfiion of he
cappigiaget IR A tby thdeectadéssallby dgprositiend6H2,ithe saskinglayery] G0ds

t he masking | ayer 1004 .forns on all rtions of. the
subsequsgtly fepe 2§>fr°§$ i5 digdergyic PN 1008 Te0y TPRREDEAFE
unwahtod Badntnd;kfgsﬁg&%%a&e%hﬁéh %%S/Q#Eér{v}’s% HRQS 10088 oH9QRe BfeldhR

regl wn by step 1008) resulting 1n a nmasking
portiondyeo. kOMdk fashionthe tffetite etleutivity of ferdapping 1980 favmatipreon the

conduggve partiopiRe I Rsteiiy o Fagre o patiear bl s SRiayeq oft one
embo{ligiegg'agéﬁfl%%dn { ﬁi‘eﬁ% :s&?iﬁ%g@gxagltiné DSef BW209 RNt ObdiBerdayer

el ectric portron 1000 of the
1018 (sagh asiliesn sibrbdensitivorstaebidd,Glldon cArborlndtcitle aiteyis sobleghently
Co) all oy deposition process 1012 {hen deposits a
formeddi8? 9g tpagkthe capring KyerdHrt a@%éa@,}ecw/@m@@, f@&sp,
o0 ' 4 8 h includ
1001 il s P DTS BN R Bty g e oRPpcR apprcach include
for e fei n the masking |ayer 1004 inhibits capping | ayer
1014 formation over the dielectric portion 10%8, of the
r dgi ordelivariog,elcanips P REAR(S) F EBIOVE GFERRG BK BFtatferontammation
maski n orlnaeéﬁsea%%ect?? Igﬁ&ﬁcgsc_t ric barrier layer 1018

(such as, Icon ni e, silicon carbide, silicon

car bo ndd]iv%ﬁh%‘@lealﬁhgl and/bisreduthseqpleivnlg) t6 commmd thecdpppr @fide and
t he cappi ng layer 1014 and masking | ayer 1004.[001 17]

| n anotdnéamisaiestirpRRRxposed coPRRSEHEEEd i n Fi gure 108,

af.t er rmptio . ina | . ; f
SPoct STl SEUSERRAG 9 gl RluhPiycrs o o
1004 i ;asiuhs Reed thy dietssavesbriifdoffthosabstratedi el ectric
portion 1000 there#bfy renmovi ng any unwant ed_ cappi

(&

100 [ p1ng .
| dyer dediviering andi efieqiing dtAERGPERONSAY dcsIdRg %&}9 g%mlfq‘?eto Co
dielectric porti . [ O, h :
ef f ect ?%algﬂgllge%:glefq{%i tjf I%R%POI{L E%ét‘{‘:la‘g"élﬁﬁgﬁga{kéﬂﬁ&f g?d#acﬂgo%gents, pH
on t headjeAedChirfetann] etihgSpedtf 03] wealeatDMAR,INIAG], etc.) plating
dielectric porti on(sl)%%ooo is inproved, In one
enbodi ehemistrifor stectralessplpting oftafeo sepipinmedilgy: naski ng
| ayer 04.. a _di.electr.. j Ver . ( o
i+ cofiterip? g PLaFF o<cliie BRUG] flanBUBlablcF ol piEle AEsacrifcial
ni t1i dgiasi@hg layel Wherehssxaese pldtig hondrag shEPRA Cupariyulasds and other
the capping | ayer 1014 and dielectric portion(s) 1000, )
[ 001 18hwathedcontsrainaion whichpiegls athespiseibaveiopmad Qrer fhe dielectric

t he above-referenced I h_i b o1,

del i veFiEy DA a Ry ed %&ﬁﬁ% ?rf%f g%r&?‘l(? ¢ ?gtr?t% \%asgélgg‘%ll eg and

neg.al | j&livesing g‘msﬂ dleh@ifg fsbRIBLASP &S eemeleet@narnination and/or excess
surfaces; 2. delivering cleaning and/or reducing

sol ut i plafisy materiebrsvieat Ge patipplates demibe sapping layer;

cont am.nat i an from exposed copper surfaces;
. rinsing the region; and

8. drying the region.

[00119] The site-isolated multiprocessing apparatus described above can be used to

examine variations in each of the unit processes listed above, sequencing of the processes,
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3. delivering wetting, functionalization, and/or

organi c coating agents to forma masking | ayer on the
wdized7@aésse c portions of the substrate; 4. deli veriusgno6/012917

and effecting a nulticonponent (including but limted

and c&AbHBHGRThELSY h 30 Blch redibA Ggﬂiteie%ctm}afec&%‘i R4 ifeRGht process

agents, reducing agents, pH adjusters, ‘surfactants,
or progedsirigiigstagent s, DI water, DVAB, TMAH, etc.) plating
chem stry for electroless plating of a Co containing
film 5. delivering post plate etching and/or cleaning
Integr3RbAbS PROSI 1 bR-K IQ¥&ritde sacrificial masking |ayer
erepby excess plating material, such as Co ' .
[00120]r tThivdxatrpde Anstrathecombinagntisidrewmssinghprbadiiowticoyering new
woul d ot h§rvvi se have forned, ove};? thz d@ﬁg‘l ec%lri Cling of
materjalyPIORPSSTS/ BEPESSS SRS IIRERIIGR SEHEISH dnBlPsSahe pealing of porous
10w—1{@§1%&tﬁgs L @48 dBmadiehd gsﬁ{gllé‘% RABlofhEAMERGNRR: Wrhfafbs As
0 renove contam nati on and/ or “excess plating .
descrived &f ¢abendinge . SaPateat pApplidatioh atmberfa0dB048S, eatplsidrigysing A
layer; 7. rinsing the region; d, 8._dryi .
Molepdgoelf Aotemils] Lot Toi Geate SoPRRSIpTRATFR B8 Q1ffgeion Laver
BetwaRPRAEA! Hid FRSIEL R %ﬁ’atg}?ﬂ% € fEAHNAGo WA 09, R08MhB Gontents of
varitations 1n each of thé unit processes |isted above,
whicls &g herdi hgogbratbEbprefaassds fleircntmtpi Paviiolesy-k dealestrcs are
such that each region of die effec il\égl, ng‘ﬁ‘gei ves a.

suscegiible & BIPPUISPIRBS YA BIrHELaueh YRS on 45085 h PR layer
sl TRER b S, AL ERLEREP A APLB eI, o by
to forel & eantiRmbngbareiey lapdrethe adability achsmeshin adesstisegs dbagier layer,
i ntegration schenes to_address the §eal [ ngefpf gor 0
etc., gllok whish etreRtbprqusnths ad (pepa FRER AT T EIRET & BPUHGRT
. a C L~
ieto G808 ALSI7 CNBE ol TR0 2R RSEHL DR i e
(e.g. AT ECHda N5 TagC N, M, FCl, aWL Ny, FE|0,NASRg et Joas doanpered To
Create A Diffusion Barrier And/ Adhesi on La ?r . ,
standmish diglecirinetess- SiNG TCeIciet Vhigh par opfl i Roor dericetpighility. ltis
. Novenbe N '
L L
adhedi@piopélities 6€pdrbasloark dilatptio bireiet y@s ased im@opper interconnect
penetration during barrier layer formation such as in
formafiogni c layer deposition (ALD) processes which can |ead
i soni n . .
00138 PPEBR ARGl EPEh S FERSbp b O Bpidtito uine
of pofoushbW-lkedigle6t@iat Lsuddl o irt@totyeformatian inclaklé fafexample:
whi ch can subsequently | ead to poor device , o
pek-f or delitseing piresing SobHioR (Sl FRskave; crgansy 38 pptlic ponyamination
exhi bi 0or (i.e. . dhesi on characteristics to
barri ehoﬁjaWP ged(cgf—:la‘_c“ﬁ?g’&rf%cae)%q’ TaxNy, TaxCyN2, W
WKLY, WéINErinduNag alfdor RidGeihg 8sluientp)an eembdee the copper oxide and

contamination from exposed copper surfaces;

3. delivering wetting, functionalization, and/or coating agents to selectively forma
molecularly self-assembled layer(s) on the exposed dielectric surfaces so as to
substantially fill and/or seal the exposed pores of the exposed dielectric surfaces;

4. delivering cleaning solution(s) to remove contamination and/or residue (resulting
from step 3) from exposed copper surfaces;

5. rinsing the region;
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standard dielectrics (e.g. Si®2, FSG etc.) which can
| ead to poor device reliability. It is desirable to be
wahbe/messseal the exposed pores of porous | ow RCT/US2006/012917
dielectrics and/or inprove the adhesion propergles of
pokous d hieBloBChdd CS to barrier layers used in
copper fﬂ?%rcoﬁ%é%t formation. [001 21] The unit
pr dces esfoupmg (Hostrovesdingitichtnteng eah theembleUar, dRe@S.
approach) for sealing of porous lowk dielectrics used
in copper interconnect formation include for exanple:
0113] dehd ¥eLisHEteal LA ' BLoan.c
R e e A S IR PR prsent
invertigrf caods us@] todkedainimer vanigtiohsiarina gr Ao Of the gﬂiﬂ ®tdegss steps listed
' 0 r oxide an
wbor g CRHEAIE A'GHE PRGFSEX BB G BB AiFalaib that wo or more regions
ir FeB& | ' i i gatin .
O e b0 e PR Sk M BB fdcessing
histogw| f - assenbl ed | ayer (s) on the exposed dlelectr:c .
rfaces so.as tq substantially fill and/or seal the
[011 po@éew% s descabe ﬁ@@éoro%éqr@aefiipéocgﬁﬁmm&proq@ss

ivesd i L ané y
LN T ——
embddimmicrgodecroasiag asloadt anesegidn ofthaibe@att Aerferagiyoiod at least

one Y b P S L oo L0 DO SRS
at leagt &&'&%i%h?‘?[ﬁg n}:?gllligirngr&ﬁﬁ%ﬁ'fbggln{@:ﬁ{ I}I%Hl%eg %tge%% éé&? Siphysical

described in t sent 1 nventl on can .
modigixativing ccheani¢ad triclifcationg BRc@icaln6 & 64tidnb Sthbiih Al niHdPER%ens,

, list.ed above, sequencing of the processes, and
mag Bt PSP BisrnoQ e onhdea phplobioBe G saghon 1ot

: i i i.ffere roce or
B S e
the silisgratenbodi ment s descri bed above for discretized

rogessing and process sequence integration include a
o115} ke pé%qg?ﬁffm& PE@U sabedipenignaludestnseviding at Fast anemhaseriabfin the

: i ment includes processing at | east one region
atlwggmt%gggg%bstrate differently fromat |east one other

[0116]egiAtrieast otidef hybistlrabEficativns RhemessndaifRhtid, electrical
.enbodi nent includes nodifying the at |east one region.
modlfeﬁ?éwﬁﬁdh?rmah grogificatiorsyBwaistisnmodifiedtionsphatoniemetlifoatons, and

. ' ifi i : 1 cal di fi.cations,
ALl ) L LB 0t e
modifiegioa} suefao® gichh@fibh,aRBosiih) e@RinG, pRfiii6ah cﬂigﬁlicaiiﬁl‘échanical

photol yti c nodifications. The processing of

planagizafiom; Herirocheming] mechasipsl plonaizatiomylithdgraitiyt patteming) | v
implaﬁfaﬁ%ﬁ,siﬁ%gia{igﬁie‘?&‘?rogﬁgﬁglec it 1%t1i(§n?tmelérowave irradiation, radio
frequency (RF) irradiation, thermal treatment, infrared (IR) treatment, ultraviolet (UV)
treatment, deep ultraviolet (DUV) treatment, extreme ultraviolet (EUV) treatment, electron
beam treatment, and x-ray treatment.

[0117]  The deposition of an embodiment includes at least one of electrochemical
deposition, electroless deposition, physical vapor deposition, chemical vapor deposition,
atomic layer deposition, vapor phase epitaxy, liquid phase epitaxy, chemical beam epitaxy,
molecular beam epitaxy, molecular self-assembly, and evaporation.

[0118]  The surface modification of an embodiment includes functionalization.
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[0115] The processing of an enbodi ment includes
providing at |east one material in the at | east one
woen7omessp0116] At | east one of physical nodi f PCattS2N8/012917
chem cal nodifications, electrical nodifications,
e [
0115} B B 5 R BRI, R 304 Bt o reion
using @f lead oﬁﬁ’pmdlbfmdfdseqﬁ@icadémﬂlﬂoaaa’ts one of cleaning,

surface nDdlflcatlon surface preparation, depositio
(012031 ¢ RDgrocprskHEset apiepm oA STAMCED THELIERNE (Bt oAt one Tegion

using %l Qc%ﬁng&l% qggnce%fslﬁtcﬁffé‘alﬁﬁm &gﬂalpgﬁ ﬁ’%{h‘é%_lt lea t one other reg1on

narlza ogr apny

using laldiféet predefingdl esfueateMeddificdtionadi at i on, m Cr ovvave
irradiation, radio frequency (RP) irradiatjon, therm
[0121ﬂ r ehprpracessing ofeaneanbiodimpent irchides ANS OUMPTEARS Séﬂléetntlewmcessmg

regloltﬁ (ﬁ%&{?ﬁg{td&g %%\8%1 %é §V% a?rldesﬁmﬁlwltlstlﬂ; I%tcgsg,m re@%{né’ @f@ least

onegﬁﬂgoﬁn@gﬁmtreatnent [0117] The deposition of an
enbodi nent includes at | east one of el ectrocheni cal

[01224 e pdbe micthnd ofl ancnrhedisent drobesies chasacterrys theat le@atgﬁﬂe region.

' h d
[01233 ep gi\lP Fb%ﬁéterg%{gg] P{‘: %fh%{gg&g | tg%?l’ﬁd«%s ogxglor %o%gnof segggrﬁ{allg;
charagt@ﬁﬂhg %gl&%ﬂif‘aﬁ%ﬁtw gré®l iTeedidns iﬁﬁ%lﬁl@lkﬁn%ams&‘y characterizing

nol ecul ar sel f-assenbl'y, "and evaporation. [0118] The
regwmffaalﬁ@strmdlomec@to@mfmgl@m enmbodi ment i ncl udes

opal t. 01 Th
(01243 mo e RBARe FREPEGEST BT RS Giclridee pdgpesqne
regiof ?dr Rghtétal SRl MRat PRARRS 4t Mg SRWISPEEl Qtoperties, chemical
nodi f1 cations. [012 ] The processing of an enbodi nent

complomubmcbhsmmaﬂrdaymwg’ eleetrisal frepestiesopleysicabpronettiss.igagaetic

pr edef d sequence .of di f t di f th
propeRich, Bt RO Roer R B SSP TS A PP RBT X pr Sdof ned

[0 1252 €q l‘igx@ %ﬁa@&eﬂﬁﬁg bF &2t 80 EmehChtliesTiMratcpEaShe 6t 10dst afe

ment inclddes one or nore of sequentially
regiop faceastiuray propgitons shayfinciydel ab kst ool gra(m;al gfcatieyinaierial

d sinult usly proc SSIn regi ons ast
it i e GO eSS, P9} S VO G BB A sl
1”°p+{g§ udes characterizing the at |east one region.

23] The characterizing of an enbodi nent includes
[0126)ne lthre chmmeterifing ef me ambedimentinaludes Imrmetnlg t¢s@gg ofithegt least

at, st one r oup, of i ons_.an | tan
one 16l 61 BUAEh G100 AIeaT ORF of BEL, Y BLP Goner. [Faifdor
res1st51’?c9:' 5 resﬂ-s%ﬁgeA']KeT\;lﬁ r&li@étﬁet@ﬂiaéé 8d %pa%ﬁa@débOdl ment
ncfudes characterizing the at l'east one region for
[0127Tat éheahapciefieinpiof an bimbbdlnrent indindeg ddestbstmge)f d_)lﬁe at least one

optj cal ropert , I
seon iRy L BB S b BB TP ey,

smtcﬁfn%%g Ldd gﬁwelna foﬁ ﬁ’lroﬁ ttﬂaﬁ&on&'ib@d}fé@ldrﬂfe%ﬁ‘éﬁﬂ fi¥eshold
nech ¢

properti es, por05|
voltage, capacitance, resistance, and charge density.

[0128]  The characterizing of an embodiment includes reliability testing of the at least one
region that includes testing for at least one of stress migration, electromigration, bias
thermal stress, thermal stress, mechanical stress, environmental stress of at least one
environmental parameter, and time dependent dielectric breakdown.

[0129] The substrate of an embodiment is selected from a group consisting of blanket

wafers, patterned wafers, devices, functional chips, functional devices, and test structures.
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[0125] The characterizing of an enbodi ment includes
characterizing the at | east one region for structural

worop@aedses t hat include at | east one of mater Pa/Us2006/012917
| ocation, material distribution, material thickness,

t &I@l@ctors
o130 BRPleg R GONRRRGE o JRLERI Ghchapihau ihicaleos,
integreeB efttuien flat prpklidigslaysaoptoeiectranid wcea,gla@f stotage devitasast
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magnsﬁp@lp@rom devderai Magaeigapiic dpyigesy moleyuiay Pigcreiup dp YRy Solar ce
| resi stance, | eakage, and
phom@é:rh%gl{c %ﬁgg%?%ﬁd;?é eg characterizing of an
[0131§ n’OQﬁb eRbbLdinetsdesritte\boe foedistietjzaf probessiag ahéasicesne
regi on, wherein dewcetestln is, selected fr dof
sequegmupﬁgéfémlg@lu%a Wﬂwéépal@rlélﬁ FeCeivVaRE R FHRp Al wilteR Fiethpd of an
ROMer ki he
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combirfdri prYEssi sl ageattgdinkan mcmdes pi228 pnd ba plurality of materials,
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a plunamefmgrowss‘tSh a Ph’cralllté &8 Pr%?Félqgé@P%lHO% &P ﬁ]d‘iYLPg gt el
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apph%% igh ﬁcﬁﬁp a@d a Slﬁgathgp &ﬁ?{&@ess? Fequ ?I?ngls ak ?éﬁe% of the ma gna s,

proced®s r}ﬁﬂéé?séihg sbiidifions, lavwiabayptioktidn setjnesss, ahd atocbﬁmquences of
one envi ronnment al paraneter, and ti ne, deﬁ)ende

an enthodineqtt iy @f@re@ﬁ@@chonlxbnggqmlm@eg%%ﬁaé stpneggpeion of the

nment o of
plora A ket R E P ek PR R BT LRS!
[0 1széhl Pthe chitoaithaaliesdabidapve tdidcasized ‘pfolaestsltrg@sldhaﬁ)d@@i
ach region of the substrate of an enbodj nen

sequenke suegratiinelude 8 mathadeepmirisinedrscdving 8 subsigte fﬁ% f st one

first oiRe SRt BB L L S e Jo g B ShAE SRning, cleaning
planagr‘%}ﬁgc RSplaiiigs ead @éatﬁlge qhe @[Uﬂfoddﬁ\ah@ﬁfb,odﬁmém llncd:tﬁieb generating a
photonic devi ces, an

ackaged devices. [01
procesmmubstmc by gessessingend leaslowns regipn gf %’éﬁ@?ﬁt@é“o‘? é‘%ﬂ%?élgé‘ Siopppt least

one qa{@q% r1§1i(1: ﬁgtifz éﬁ@#@? gl‘l'gnp}gg%r %%%?Paﬂ éﬁ;ﬁlg&ﬁrﬂeﬁtogahﬁgqnodlfymg the

at 1ea%ﬂf§l{é%§i%ﬁt ThBsAJaSTeCTTRicRRb Al Ingludeo atdsast nge af physical
[uralTty of regions of the substrate. The

modlfmaﬁnmat}@mlml nmtbﬁ@ilghh glwﬁlcahn@%éﬁi%n@wm mpgilcagipns,

| east e of ur a |

magngfig @ggléﬁgatlogs rﬂhﬁ TiGPg ﬁ,;e%bo#ls,ce ﬁié’%%% %g&gllﬂgﬁtsdntsyTﬁé

proc&%ﬁﬁ?%#'aﬁ ¥m®h i€ fdrads aﬁféﬁétlo‘ﬁahh@ﬁoﬁcﬁﬁeﬁﬂﬁﬂgf prabeksal regions on
plu Ity of process sequences. At |east one of the

the sn’mtmtel al s, processes, processing conditions, materi al

[013% o"gli?q?%;e‘ of é)? e gpime ? e u%i%si&%% ngneggtﬂg g&%@TSQE s@ltrate to at
leastRng Q&ﬁﬁbfékg gr&:e% sélé’c@e?ltfr&ﬁ Q grQP RAsiofing Sfdepbsiting, ipatteraing,

regi ons | east one ot her region of the
etchmlg,miadnmgg pbhanzgg.dnplantiog 3@} trepengnbodi nents descri bed

f di d
(0137 ¢ e GreroBTR daeTnoRE T LaRp pr s RYCREBls SAueRas
: procééé&%tcroﬁaﬁoﬁg,%&gs ée‘ﬁﬁé&ce&'}ﬁocess sequence integration, and process

sequence conditions.

[0135] The embodiments described above for discretized processing and process
sequence integration include a method comprising generating a processed substrate by

processing at least one region of the substrate differently from at least one other region of
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first process selected froma group consisting of
depositing, patterning, etching, cleaning,
wohkenTamesse ng, i npl anting, and treating. The nerboasef6/012917
an embodi ment includes generating a processed
the sGbAfkd. afiR RYcdRERE S ah %b%iﬂeﬁ?@&luG%B&%iﬂg 1l at 1436 one region.
substrate differently fromat |east one ‘other region
Thegrodifyéngsefirstenstodimditéngiudes et khstgne bf pliyseabmdtlifations, chemical

o5 B s e S e stgacions,

hotBHlY $oe@icafBAY, hh& Bhéts l.6i8hs. MBI frbGaRL; .
D g PR Oy P 8L P B an embodiment
lnCIQda@fmling arbehist oreeditay Mdlfﬁﬂneﬂtmﬂy @rms‘lﬁbﬂ r@nsmhe autdtrate.

tol yti i ficati.ons,. The processing of an
158 8BS By e ey o
' t r : 0]
least %?@ GEAEESh] PRSI R4 RN § %?(g{?i %ﬁa’ur{%?%ﬁ%})%%@g% gg{tegnlng,

an enbodi nent 1 ncl udes
etchigglpdeaniitge planariting, émptanting, aaddiettipnal process sel ect ed

10138 ol iigPtogs*Sat Phgh Spbadiameny Al wshssisboncafdmalerials,
i . T i . i Men
L e .

sequgmRdbndiboms, process sequences, process sequence
ration, and process sequence conditions. [0135]

[013%2 QRen(s dessepedahpvaendsaeized prsessingand process
sequé?nltrce:te Ergggsrhﬁ‘& #Hofhae E%Eiﬁsitsates(?)gﬁ)gﬁgn%pdt S0l A r%lt gfnt%% %‘q%lgﬁcggiﬁc?;ete

conpri st ng generatl rocess

regiopr dbe fisstdipcedte tegimit ofanenibeginht Hclddae aslyht bh@hRa modified using
differently fromat |east one other region ofthe

a firskeqabipafpdal pragesing dhas dichisies at lagst envoln Plorality pbinaigrals, a

Yy . reql on. The ifying of a .

p 58PS Bl R ERIL bRl o cion
sequempel, b€ aplueality of prttsakquedést ITiRIsEQRT, diRk@E toliAdf an

nmopdi fications, thermal nodifications, magnetic _
embodgnentiinclpdes 3 leagiinme grracnoitied nung 2 savend a%mbm@ml potessing

: £ i . . 0C [ of _an .enbadi nent .
o G Bk o LIS QSR SRR L0 R TRRLIEDL o e of
procepsing emakitbriseg it of bRrialipplitaicd sef k38 addg pHﬁe‘iIﬁ? dr

of an enbodi ment incl udes providing the processed .
procegy segpeneee Hbleast qneof theonateralslinroesases. poessing cerditionsethaterial

L Lsting of depositi attern
opt LBy BN RSB 100 e PR R Been e
first dobrebaitataigsl pkdbbskilg ddveth® k@R SbmMBindforiaNpedaedpment
iincludes using at |east one of materials, processing

[0139d ondibe iemgilm@@grih@cﬂbgﬁ@ 121:3 ,diqgre(bizgtgr_os@qiggmé process
N T L T R U
regioly; OKIR36¢tNEd 8fh RHBSEMENISAAUERGRVIRING A BbitPfe. | TIGd Mgt‘ﬁo@ of an

substrate conprising at |east "a first and a secon
embogdinagat ckudes grasassingas 1¢ast s portios of attleast typ mgia ofithe substrate.

At lea%{@ Bglltlgﬁ N a%. lrégslt %gg ?eg?gn (l)fe a%setmb%lalemeal{t ?saprggéjsiséc{ ﬁgfellrje%itl}rl] %om at
least a ﬁortion of at least one other region. The processing of an embodiment includes at
least one of cleaning, surface modification, etching, planarization, patterning, implantation,
electromagnetic irradiation, microwave irradiation, radio frequency (RF) irradiation,
infrared (IR) treatment, ultraviolet (UV) treatment, deep ultraviolet (DUV) treatment,

extreme ultraviolet (EUV) treatment, electron beam treatment, and x-ray treatment.
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a first conbinatorial processing that includes at
| east one of a plurality of materials, a plurality of
wonrowddesss, a plurality of processing conditi ORET/US2006/012917
plurality of material application sequences, and a
[01405]’I urrgl kisudie cﬂf%(‘e IRGIY BRRERRs ad By PEGREE TSGR, each
egion of an e ment 1 ncludes at |l east one area
reg1omrmdlu‘dn1g:htlhsasmgvcsstmnmembrdanicemat orial pr oceSS| ng t hat
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(01413] T L R pRGEESSa S S ol 8% PEPSUeE] e GulRy o each
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of the substrate. At |east a portion of at_ | east one
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planablg%tbog]:gteﬁtgocg‘@méc& gl ?cal h][%ﬁif‘r%zc esg}fg%eer 1.?1’{3 %t? JZi?atlon
thernfal 88dthBet, aﬁdlhﬂﬂgﬁtpﬁjadl fl cation, etching,
pl anar i zati on, patter ning, i npl ant ation,

[0146d| eGthegmengswing of an erabidimeirs dencsitiondhes indlydeg .aakeaﬁr@ne of

oS OO R 00 S AL g, i
VapoMetpbﬁ‘Eibﬁ" RSP depRatdie Pdpor PKASe %ﬂﬂevbyl I1Q@ﬂdlrihb§ﬂ epltEy)

treatment, electron beamtreatnent, and Xx-
chenmqabh«zammlta{x&mg]eculnleb@ubmltaay,én@ﬁcﬁw %ﬁﬁé&ﬁm@mand evaporation.

R e o R G S
a pro&!%@ s@fueﬁ&aﬁbldrmy%‘f bk skiRSconRitiday iaGRed] application sequence,
nbodi nent are different from each ot her, 0142] Each

and arpzlg]abty affpregessing sadjuasastconditionsyi Aleast pgqquq}xe PERCEsses, process

rocessi ng of an enbo cl udes nodi
sequigE S BBy PG B) BB RERE. S e pequence
conditRAs bf BNEMBSJiRBN S afifersfR dbif the Bidc@Rfhg if RERhG e region of the
nmodi fications, electrical nodifications, thernal

pluratitydifiregians. ons, magnetl ¢ modifications, phot oni ¢

o1y o s, PRt e e e 1A s
one r%%ieﬁhblﬁg al leéﬁtohe?réagﬁﬁ’ecﬁéégﬁéiﬁg onnonﬂ%aﬁ&Q:' on. [0145]

e processing of an enbodi nent includes one or nore
[0149)f cCHenproadssing ofiamembbdipleaniaciudes inodifyieg etdf:as@e mertionaif a first
regiogepglggin rﬁ’r(meée %Ei Isgqautelnc(:)enof mcl)JJII-la%l%ng fnd Ao 1fy1ng ‘at least a portion of
a second region using a second predefined sequence of modifications different from the first
predefined sequence of modifications.

[0150]  The processing of an embodiment includes a processing sequence that includes
processing a plurality of regions of the substrate the same prior to processing at least two

regions of the plurality of regions differently from each other.
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thermal treatnent, and |ithography. [0146] The
processi ng of an enbodi nent is deposition that
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[0156] e ashhe propertyiadian smbadiseend ingludegy pideastignmef matseieldpgption, material

aisuipyips pederiah BT B ciah e b R R ke SRl T
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embo@lﬂn?xggﬁ’éjﬁﬁ Rk [aftnd S8 SiahRIMGSE18 SAnddinegalence t hat

I nc es processing all regions of the substrate the
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regioneast four regions of the substrate of an enbodi nent

el LR e aneeve . L9158 e e
operil%fﬁ)gﬁlﬁ%ez@g%%f ?Qgﬂ&ﬁn% gi@eh%gg&%? it s¥ip@fioR I SHIRG Jir iR Bénductance, drive
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stress, mechanical stress, environmental stress of at least one environmental parameter, and

time dependent dielectric breakdown.

[0163]  The property of each region of an embodiment is determined simultaneously.
[0164]  The property of each region of an embodiment is determined sequentially.
[0165] The property of at least four regions of an embodiment is determined

simultaneously.
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di stribution, material thickness, material step

coverage, and material continuity. [0157] The
wdeb@Eraessz ng of an enbodi nent i ncl udes paranet PCT/US2006/012917

testing that includes testing for at |east one of
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gt 1east one of Vvia resistance, fine resistance, and

substiéeds indudisg figicdond dejiods 6hd Sitbstrated mehidnigrtgstsfruetnres.
enbodi nent i ncl udes device testing o[, the at | east one
[0168] ¢ giTha substrate1qf aneenbedimend 1s 2upglp Figelitic JPsEdenent is
el ed fro i ' ' : Y,
01693 EEHF gl SR of it UPLARRBREA 3y BP RumiLCRAKRRS
integrafedtsreQiny] flat Garebdisplays epouleteniic dévicssduh sovapktdagiees,
capaci tance, resistance, and charge density. [0162]
magngieelegisere A YiresgmesnaiprRétesisHicaR Aroleawlar glrstronigdegises selgr cells,
testing. that incl esting for at |east one of
phOtoﬁcr(Legé il rggta?lﬁa%?alge% S omi gration, bias thernal
[0170§1 I 638 subst@td @ anEnitRAsnerTBiedhadts @@luralityes predefined areas. The
envi ronnental stress of at |east one environment al

predefﬁamggmsa%f, anaamquiim@ntd?ﬂb@m% Aeastions Qfdhe Fideast angegign, 2 portion
The . . ;
orud 53] e BB o SR R L ARHIR I £ ot

regioh€9i on of an enbodi ment is determ ned sequentially.
[0165] The property of at |east four regions of an
[017 b ddbiersebtratesofcha asbridiraentsnctudes ahleati Py TEGPBS] Every

017 PR aers ol Sy SRR R S RGBS oy
[017%]‘016% sTPGra3 DSt o RheRIn@HRAG BRsttonk hub@ke edgishsf r om

group including blanket wafers, patterned wafers,
[0174ubSEheatibsrataed andimigpdipwitdedyudesabbastane shausend igiziogs.

o1 0L ARSI SEa e LI RSt BBk oo
o PR ROBEBIBLE! a0 enhod et 1 3 1 gl

[0176ubsTHeahethod ofum embatinesrinclidesdsadatirfg the nigiamidatis being

integrated circujts, flat panel displays,
Pfoceéﬁﬁdo'fg‘l’@éher@ﬁ?rcre@@w gdNe RFtS88or age devi ces,

[017‘&39 nﬁ{e%!)@eg%i{ég BF &n SEYOEERNt HBYAE §QRItAfeodaY ioBing at least four

| ecul’ar electronic devices, solar cells, photonic
regiodevf the Subsaratt fpan lodwe degiensi of ¢ls subsiiatovithtae legstifotr proecseing

NI DT TR N A 0 .
wherfh elagl?ISetgio%qg pfcelddg aftferbRBSt One region, a portion

[0178]  Simultaneously isolating of an embodiment includes providing at least four
processing cells, wherein the substrate and the at least four processing cells are configured
to move relative to each other. Simultaneously isolating of an embodiment includes moving
the at least four processing cells into contact with the substrate so that the at least four
processing cells surround at least four corresponding regions of the substrate.

[0179] The method of an embodiment includes providing a pqocessing cell. The

substrate and the processing cell of an embodiment are configured to move relative to each
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of the at |east one region, the at |east one other
region, and a portion of the at |east one other
woen7omessp0171] The substrate of an enbodi nent PCHAISH®E912917
at |l east four regions. [0172] The substrate of an
othe® MPRAL BN F%@Wgﬁﬁo@ﬁneh?ﬁﬁfudgﬁ f‘sgl\étiﬁgg 'ﬂ?sq ?e&i&p&iy AL sdtiGate
su strate of an enbodi ment 1 nc es at [east one
fromhethehrregioneof tha subs[tr@ﬂe?m]y] briﬁgmg&thd&) §tdca§smgafellamO eohiad wighthe

nd 175] Th
subs}EEis0 S B ABtoM Ashioq HOTUARILS PRP<Saiias Fel: L Hsampocesing of an
embb@niefPingli@ed ;%l%césg?l'g_r eﬁlrstQﬁR)glh e[;l1e ?&5694@%%%n1{19b0d1ment

processing. 0176 &n° em _
includes tfemtesng the paddessing ¢edl fr@gicomattheith ihs shisstrag. prieqessesing of an

om the qt her r.egions quring processin [0177] - The
TR E e R C S e S e setisopsof i
@t t [ : {
s BT AR S8R LN 00 B A Pl O
reg1qmrls dm‘asdwgtlﬁm tHeschaifiber. prieqessissige of alﬁémbcmiﬁhdnﬂ‘iﬁﬂhdes processing

e 5 DRSS G Wb 20 ST Werel
0188 T Ao 150 A TSR L 53

[018$p bsT]ﬁeambstM’td of hheembodhﬁﬁﬁt mb@esranfHIRCHS6ds6iRg el ﬁsSstzi%fo@iary
configured tqo nove relative to each other.

[0182} mmﬂ%th@rdmw pEesch regien @ﬁarmm@%nmtn%mt prmsmies

01987, 8, 58 0 i PRGOS A EhL S0P Rbcri

to onRlregies 61 thy at Rhbtawd uediony 6t tBé subsast uhstcof@iibeSRBEh Adirst
regions of the substrate. [0179] The method of an

soliddptss @ enertiqned] thelere iseivn of ithrsubstpato c Bk pregessiaiglof aflembodiment

mclu‘?ig?(?élfvgﬁlg%gggcom I c%ééﬁ%ggts ?}%n lctg lélla (?{%tr%gﬁog %‘?ﬂgl artnlae%tst tevroeregions

of th@ Emﬁsﬁldﬂgelctfondﬂmﬁﬁf’ﬂﬂﬁ)hﬁ%%céﬂa@oﬁﬂ e5yel 5Ph @Bﬁf@)ﬂ cﬁ tﬁé dlregion

on of the substrate from other regions of
of the 9~%§frﬁfﬁt d h@ﬁrﬁrsph@ laygr efipe eprtwdineit ghibisy ﬂormaincm ddh@ secpnd

o.that th i.rs ian.is l.ocated
soidffep oh Bt S LS 0B rdelf o Whish et Byg g ” 586
proc&sing @faﬁembbmﬁ{ewﬁ@hﬂe@ﬁé@éa&mgghé 88ivkHhS bf 1he gir%roaélgﬁng
processi ng of an enbodi nent includes renoving t

matepjpland 4he srgordprocessing rodatialdor atileast @rteeothwrkrsglpnpéthe"ah keast two

0 f enbodi pent. i ncl udes iso
reaiofs BEE S\ 8, AeFTaEHETE Py SFack iR g thfseopnd
procdsbigig SnHbEtdl Atieveddd Rrthd Ghéh%gfo'ﬁ%f Bh @RBS Gt G&lifferdeR Pom at least
contact with the substrate so that the second region
one qf$hg rshpregespinghmateridand Hrrsseond ihessping oeteiahdeloferato the at
i ncl udes processing the second region

ment
IeaStgn? ?@Fe’ﬁtgo)r} fromthe first region. [0180] The

[0184" OC@ R ir8io 6F he @fibstAteLSRALTR A IR K SuREY dﬁéT@ctrlc %ortlon and
substrate is stationary. [0181] The substrate o

an elegityesdly rronduative gsrtimd t he processing cell is

[0185Q]t atﬁrocess&/lg each region of an embodiment includes forming a masking layer on

the dielectric portion.

[0186] Processing each region of an embodiment includes forming a capping layer on the
electrically conductive portion.

[0187]  The embodiments described above for discretized processing and process

sequence integration include a method of forming an array of differentially processed
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[0182] Another portion of each region of an embodi ment
is not processed. [0183] The processing of an
wenbwduessat i ncl udes delivering a first procesBCmys2006/012917
?ﬁterlﬁl to one region of the at |east two regi ons of
. u : : ks |y
regiofe S WA G BRI RO AR Brd R o Bl B8Rl vy of
predefil&i ﬂ@g@ﬁﬁsﬁbﬂge@ﬂ‘onaﬂﬁ ar Bhoadiment isisimilarded intdhdes et leagy two
second processing naterjal to the one neqi n

differprg structings of dgviess Toe methodkefippsnodupenidpcly @?{ﬁegﬁﬁh& %a{geast a

. for . ' n ' .
por Y G FR QL S 1180 bR 100 sgion oren
embolﬁﬂ%ih@ imﬁfeﬁédﬂfﬂiﬂ’bﬁeﬁﬂfl &Fﬂﬁﬁc ileist oportibe of etdeastiosobther region. The
ayer on e portiaon_of the one fegion on whi.ch th
procegsingef angreodimgentipetades onger Hwesec%f;&rgw&m&fa QRCHAYE A ﬁéﬁtﬂ
.in d r at | {veri f L i
ror AR RET B A G B bk
regiohdr at least one other region of the at |east two
regions of the substrate. At |east. one of the first

[018&3{e Faénggm;@gtdminﬁ% degpribadcrbpriefos dissilizpt BIOSSSINEG PRI S %l
lLver .0 e._ong I . i . i
o U e AR o o T Rl s

regiofBUEld Béthadef ihemb&iees: incladassovidingal ebstedte.dEhd methed of an
to the at |east one other region. [0184] Each regio
embodimert éncbudss presessing atdepsbHboMioROR et pait e Eagiops of the substrate,

] A B R R B
porti@PRA I BNnel JIedr#ean.f DhdhiogesdingRe kh BEbbaiyent ioludeeone or more

dielectric portion. [0186] Processing each region. of
of pravidiagiaauitenial to rieast deorticarafithryatdcashiyy ngomayvéc? mgdifyipg at least

electrical ly. conducti orti 7 .
+ g Sbrant b8 Bk Theube gt o SR lmotirsis degrpine
prop@BtbfRhO&Esa rsQEME HESrbpiradhaliian at astwde of yieid fioakagt,

T
form'ng an array of differentially processedregi ons. .
operdfioealrftuentyo wiehingrsnsail.ronter dissipaars Nmbaity drangeepductance, drive

substra i.ncludin narra j '
curteph el i ge S s By PloRbRRr LhRERAERRL S
migritior], 8iR8torhWPatiinf Ha§ ARIMSI G bi®EmedepteieniaBeleditie breakdown.
net hod of an embodi nent i ncl udes processing at | east a

[0189jor t Thmrendfodamerte describedbalioyg ifeyriscagtizep @rasgssing RdeProggss

| east,_a porti of east one '
seaueipgiparehen enpscedbet SaRrpaRaneRY B aflerfop apomy of
regio‘ﬂ?.r ‘i‘hé’ﬂlnegfod%tf ah 8ABbdRRAt RchRles pRSH R a fitstrte @oRPEbING two or
of an enbodi nent includes one or nore of providing a

morendiseett a¢gioms, edchlregion compusing adieldctrideortien prchan elecigcally

regi ons and_nodi fying at ]l east a portion of 't
condpgkeroi B B0 PR oo alpRRi PRl gl ever on e
diele?ﬁ%grtfi&f ofd 3GERIHAE R bOER I B8 nRREIrRIDE  The SREUENT AN

ration include a nmethod of formng an array of
embaelifnkatriacinied foymimgacmppiag layer on the electrically conductive portion of at

least one region of the two or more regions. At least one of the capping layer and the
masking layer of at least one region of an embodiment is different from at least one of the
capping layer and the masking layer of at least one other region.

[0190] The method of an embodiment includes forming a space between two or more
regions. A dimension of the space of an embodiment is configured to prevent materials

from substantially interdiffusing between the two or more regions.
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regi ons. The nethod of an enbodi nent includes
provi ding a substrate. The nethod of an enbodi nent
woOnael7wdess2 pr ocessing at | east a portion of at PeagIS2t06012917
regi ons of the substrate, wherein at |east a portion
01915, the sf9Ehg 30; SR G EpBIIERTEME or B ERclrkallf Afductive
pomowagﬁfaagmge@égl@n enbodi nent i ncludes one or m)re of

roviding a material_ to at |east aportlon of ﬁl .
[0192] cadhe adeiaprrantermens nckyricn EPrarving RS maskig, %5 At forming
t he t
e ek ot RIS s Fo PR P, Shumhatans

selecti iy FHRPED F)legllﬁﬁﬁelr'éﬁﬂi&gltwasﬂcﬁ}ﬁ%glmme of yield, |eakage,

oper ati ona requency, swi t chi ng speed, . .
[0193d|| s dibp sapning layeafiantepbog H@%éﬁhﬁé@rp@ﬁ&@ ‘fﬁ%l Fhieiﬁétﬂc portion of at
least urrent thr eshol d voltage, electrical resistance,
cas %‘éeprgg ance, charge density, stress migration,

[019% | eqtye %ﬁsﬁfn@%ﬁﬂ of i @sbédienmhhidits &smatiandf ¢apping layer material
endent dielectric breakdown. [0189] The enbodi nents
1ntheothslc¢tr1b@drtmmf@t feast ok §%8i@ti zed processing and process

(019 ggl s blﬁaxlné tszﬁtiqgcrg%ednaﬁnoge ogrl%m ettlggcg P ﬁggsﬁx% H%E@d%
seque‘ﬁEe AfleRARAGHPRAL 2 hﬂ:@ﬂdéldﬁ"%]ﬁﬁﬁg' bl hﬁ}@y @f rBateils ahen array of
conprising two or nore discrete regions, each region

region e méthgd af ai qnb@dlment 1p@‘ﬂf1¢sdﬁo‘§ﬁ@1ga?r§“bﬁté%% perERggige four or
conductive t on, e met h a
moreldllﬁgrqﬁgg q;ns.? ﬂbregl%o ﬁPﬁﬁ‘ngg}ée?lft bnrc]: 9918 ?l'epi% @%lly conductive

portiRPAdd a"éilef%ﬁtr@tpol‘t?cﬂﬁc{ndqg EorffRBtAo Phoidea swiicient st of space
regi ons. The nmethod of an enbodi nment includes formn

betweenchpmigimps Isagtethatinatetiels dp eet subsiantigllyciatraditiupe eetpyem ﬁhe gour or

| east e of t.h
more s b ThE oSO A R s ) Faver o
the d%‘iec?ﬁc a}%cﬁ'ﬁ% oPR8edsESAOT tHé foRip oL HBRMIepRAL. The ﬂllefhfoerofaﬁ
east one of the capping |ayer and the masking

ernbddametrt indludits foemaisg acappiog heer etk eleciticatin eqndpRdvaRarieyof at

ast he e g arae eaicrnghge it Frofhid TRRCGoRRRIER el e
1&{%@?&‘&% lehs§t 08 REi ST QMiFd BntIT N Beadi@he bf tleappinglayer and

antially interdi ffusing between the two or nore
themas@mgﬂafefeﬂﬂliasﬂ'bm cvthgkfﬁglgnl ayer of an enbodi ment is
[019not Lor ms n]la%%eoéﬁln%c rfg]%? | ﬁ,’?él g@%ﬁ%g'o‘éﬁhé’& ct,trlgeﬁl Jonducuve
poﬂ1§§9?&'l%9 néll’é owdes removing the masking layer after
ormng t ppi ng | ayer of at |east one region. The

[0197E nUIIlnamgethbd aﬁ aeembadiment inelutearenwving|the maslimg/ lager affes forming
cappi ng layer of the .at |east one re

the BBE IR Ghbleagfons B AbUIRN A EGIPERBPHEAS 1) vy of the
cappﬁqéfe?tolf lfea‘??JaEﬂ&{érQ%lo odl east one region. [0194] The

ayer of an iment inhibits formation of
[0198pP prhkgcdp@mrlaymbéam ambodintehteis abtfoemed pu theatielegnic ppripn of at

| east one region.
least one region.
[0199]  The masking layer of an embodiment inhibits formation of capping layer material
in the dielectric portion of at least one region.
[0200] The embodiments described above for discretized processing and process
sequence integration include a substrate. The substrate of an embodiment includes two or

more discrete regions, each region comprising an electrically conductive portion and a

49



[0195] The enbodi ments descri bed above for discretized
processi ng and process sequence integration include a
worbitadesst forming an array of materials on anParmao6012917
regi ons. The nethod of an enbodi nent includes
dieleRfrRVodidHd "ﬂl&éﬁ@%ﬁé‘hﬁ&?&ﬂ%dl&bﬁ‘ﬂnﬁﬁ&% aorﬁa%'@ﬂcﬁelagér%%rtﬁé e
regions. Each region of an enbodi nent 1nc
dlele@tr@qzmlmq)ﬂ at leagheheotegive ofthettivoror ande segitins] &bt silstrate of an
rtion d is configure sufficjent

emb H‘i n ﬁlggspaa%aé) H’@tl Hn?]p.peeﬂ?cg : aﬁg(ézoggltqgvp Rgxtion of at least one
regldfﬁﬁﬁﬁé ﬁ\'/osoﬁﬁoﬂ%%g@hhb SA@BAd: 8hd ¥r fhb E%ﬁf;ﬁ'ﬁé fl’Tgt hog?ﬁé{‘ﬁgﬂﬂng layer

four or nore discrete regl ons
of at%b@mg@nllm«hﬁ@m frbor atileagt (menﬁsﬂkﬂ capplng\leyer and theenasking

ctric portion of at |east one of the four or nore
layeroé%ltgeﬁgf On‘f’lﬁ’@mﬁé‘?&ﬁ% of an embodi ment incl udes fornming
[0202]f C aRPIeQQ olnéY@giorP@f thﬁ %@kr@ﬁtd'f laft @Hb}fdl?l%ﬂgié%ﬁﬂ& ogﬁﬁédrg@to

| east one of our or nore regions,
provaile aJ spa@t be@m&noaft 1¢aheomanhnrm%1bmyArd1mal®b1¢xh@f thaslkacl s configured to

ot Bl SR IE  u ber ,
[0202’]f afhd & Wgﬁ%n% erUrR" rnrb% it i [&%?ﬁl?éeag) é@??l?%tﬁ%lb%%ﬁuetive

an e I'S not orne

portlomnﬂaideast/enmgtdnon of at least one region. [0197] The
incl udes renpving the masking

d of _an enbodj nent
102055‘2 hfhealfl@%ﬁm& oy i A gn embodisgsf gemayed alist U cappmgtlayshef at least
r C
one é%ehggfg%%g ?lgg}g{r/ﬁ %ff E&%é@k lg\{'y? %@ﬁlﬁém?)gél?ne‘h{ é’r}h&%beg]selectlvny
oftha'b@pu@dpye?@ﬂﬂ&ya&rleasfome@ﬁbodl ment is not forned on
%he dielectric portion of at |east one region. [0199]
[0204he Hheskislagirie aprionst ahleagtione arsreme! anmmbsidimerislonnrgtinelude

g layer material in the dielectric portion of
thecgépl %ﬂg‘%ﬂ?one region. [0200] The enbodi nents descri bed

[0205§b oVEhef asiskitigSlay & tof 28 €mpb Qg s inRthiR TekniHt R F Sa Wﬁy%aterlal
integration include a substrate. The substrate o

mth"e%@é‘irwquﬁfi%é@ét Quggegipnor e di screte regions, each

egl e ctrlc conduct i ve rtion
102083 B SRTRERA B B O TnsteePRT Gl B 08
sequéieh Qﬁéﬁ&ﬁktn inBRIde € @ GbstrafiR SRieAbtAYEST MenibitRidbRlifddds $our or

portion of at |east one region of the two or nore

morerdé@r%ﬁ geglovﬁeea@h @@glm@@nmm@mamﬁb@dcﬁbrnondmiva gedicm and a

I eIe tr|c conduct. ve
ciloGBRpRfbo B EpBp S oo RS briicabe BRORTR FERahet e
regioh€@gh thilenéridlH@o SeRbstant Ay SliteriNGydeMRIRA AN Uk BYBbre

of at least one region is different fromat |east one

discrejf regiense éfphsusn@sttaéﬁy@ﬂananmdvoplheenmmlmdeg alnagskmgdayeapn ltheadielectric

portlor{] tgf %qtlelzq e{ oris %1??91 g%ﬁo\;é?{tm?rg r?gci{)lilsg eCSB %t?ag%(?%dl etngbodlment
1nclu@és@/¢a§§m@ 1@&@6& tRedl¥yaBilRHcoh®asive 981%109%@@1!’ 1ebRBhO Fegidh of the

di mensi on of the space is configured
four or more regions, wherein at least one of the capping layer and the masking layer of at

least one region is different from at least one of the capping layer and the masking layer of
at least one other region.
[0207]  The masking layer of an embodiment is not formed on the electrically conductive

portion of at least one region.

50



prevent materials fromsubstantially interdiffusing
bet ween the regions. [0202] The maski ng | ayer of an
wenhoduessat i s not formed on the electrically PCT/US2006/012917
conductive portion of at |east one region. [0203] The
sk ey, t

[OZOQEpp’ITﬁ@m%%%% lag% cﬁﬁnl‘%ggbgtq ngcﬁxg ﬁsrﬂgﬁllogn &qh@%g{ng IES%r of at least
one fegivh\igformedt Remoaslidifige magkirg lajer wnhanzbs) shlemivity efitteapgsing

select|V|ty of the capping |ayer of the at |east one
layerrcéféh%ﬁ ea[SE)lejengP?e dielectric portion of at I|east one

[020][)];3 'e?He {ﬁ%lfg@ ‘i{iSEt‘g ﬁeagtoq%% rg%n %pf‘ eﬁ%&é%ﬁ%tg@ao:&’ h8@nclude

thechp;ﬁh@iatysﬂor mat i on of cappi ng | ayer materi al in the
lelectric portion of at |east one region. [0206]. The

[021@}m otirgrasidnglayerrqfisaembediment shibifsdfermaationed the erppingilagr

mate%ﬁﬁm%gﬁ%?e% R pg;;ﬂffé}?gfa{tﬁ‘ g%n%t '{:é’l pl nclude a substrate.

an enbodi nent®1ncl udes four or nore
[021 ![q SCTRS Emb&IMRAS deRbBd hEBieTDr difdTBtiZedipagcedding and process
ectrically conductive portion and a dielectric
sequenetipiggratipg Insdieiagiyptent fpbpq@ﬁ@ﬂain@éeaomm 3 sybshatearfba Aystem of

ace etvvee ons such teri.al s
on offhod BRRE RS Ty B PR ie 3Y Bl o TR e ein cact
reg1dii(lfoﬁ1ﬁis§§:{ ﬁh@alﬁf@f aiturdSuhdfodsticed. eTief sydemesTha@himBiment
I ncl udes a masking |ayer on the dielectric portion of

lnclualf:s # prosessingetopleagiaplied 89 prokessfableastome pegien pletl swlstratpriisfferently

fro gsét rate f an <1anbod| ment includes a capping |ayer on
mt gOélgth &5?591 ‘conductive portion of at |east one

[0212F 91 PRe Socdsimig ft@élrof‘aﬁ b8t cR01sARSvab¥ RIS Rdaphed 8 @sdve in at
one of the capp | ayer and the masking |ayer of at

leastlosa diregtiva relatjvoto the seistthitsr ent from at | east one of the

[OZIgf Tﬂg%{\lj)?%ﬂe 0 glg@%ngliﬁn)grslﬁlﬁgl%Vﬁ %igggﬁf,ac%ptelgﬁg ?ntovg I¥ at least one
dlrec@i'éﬁ%lhﬁ%% thSproebssin@to®d on the electrically
conductive portion of at |east one region.[0208] The

[0214Fs kTh@pﬂoagsemgdéolaxﬁ aa nmbddmmnt isiadaptedrtovisdlatef 4 regiontod the

ca yer, of e.region.is forned.
SubSﬁ@%Evaf? UE Bhiohnablesg oy ey Sat Sttty o
[OZISE oe&s g%&gl d?bn %&%o&&neﬁ@ﬁﬂud@?@ gf BislE ceil%%d to
ctr| portion of at |east onée region of
mob&nhmdbganbfdmeﬁbﬂnmeﬁnmhhdeﬁmMngappfﬁgshhyﬂmz [0210]
The masking ] ayer, of an_enbodi ne i nhj bits formatjon
10216F ¢ Foe eragioing eyban crbarient iRl Bl of processing tlls

r Q)
w2 RRh gl 930 o ABOLER 091 4L e Bl LR OB Rcgon
ofthseuhsa'atee i ntegr at| on | ncl ude a system for processing

regions on a substrate. The system of
[0217] gl The processing tool of an embodiment includes a number of processing cells

corresponding to the number of regions on the substrate.

[0218] The system of an embodiment includes one or more processing fluid sources and
a delivery system for delivering one or more processing fluids from the one or more sources
to a first region on the substrate. The system of an embodiment includes a removal system
for removing fluid from the region.

[0219] The system of an embodiment includes a purge gas line for delivering a purge gas
to a region of the substrate.

[0220] The system of an embodiment includes a mini-environment.
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an enbodi ment includes a substrate conprising an array

of discrete regions, wherein each region conprises a
wohorauessy of structures and/ or devices. The syerase®mb/o012917

an enbodi nent includes a processing t ool adapted to

ro ere n of. t substr
228 PP R Kot 3 BN ARRR! int e ah G S prsssine
sources AEES SluRdity @ﬂhel%nﬁ@st@ﬂ@, QQHE@Bhdﬂné tORYRIRAIRY %F?ro'céssmg cells
adapted to nove in at |east one direction rela
for delivesring pa¢ prmere frocessing fiisls Sios theane oo fmosnprentssitigrfand sources

bl d t t | east
to rediSp TRAR s o BA, thBE B e PnlBYE ng tool - [0234] The
[02221 ocm&wemtdmh effboai N RRAIEE A blvitF dAREEH ol :%/s‘cetﬁﬁl ate

a region of the substrate from other” regi ons of
correspadngde sheplntality gisoessing gellstot teeovi fiwids froRkath Figeon

cessin of an enbodi nent includes a processing
‘h“mgéﬁPlgaﬁﬁ %c?k i sol ate one region of the substrate

[0223]r oMHehRoRbiRE ‘cdoi3 Gf &H“&n&ﬁdn‘h@ﬁ 1ﬁ619§ésraa§e§hné Qédl; The
rocessi ng t ool an enbodi ment 1 ncludes a plurality

[0224§f ﬁﬂmqaélgs]nryg)f c&h¢tsreada¢ibe@b\m®s oS e embodinphtaraldiffererfrom
h rrespondlng regi ons of the substrate fromthe other

cac 1% §firons of the substrate. [0217] The processing t ool

[0223)f  ancRRYAG SBAL s B%&hﬂé%?%n @m‘BP&'iH?e‘ht stnﬂﬂé’rctg %EéH“&h&%éﬁn

correspondi ng to the nunber of regions
[0226d ub Sthe gt aesfi2 8] offdveerslysliventds ac&lpteelrt’o @drthmm ht letxt bhigles

pne of nore,processing fluid, sources and a delivery
Clean’él,%s%fﬁc db@qaf%rﬁ CeoprePasRtions lepasitivaeaishing, mlanarigation,

chemfc‘épﬁbéﬁb%m%fﬁlﬁ &125951? e?&#%&%l% ggﬁcﬁérﬁ?élipgagnlguga[ehso?lah%ggraphy,

substrate e systémof an e _
pattemningpinaplastgome mr:ﬁd)atl org elevirigadretit thrddinivnt Mecrowgveifradiation,

radio JRUAReR A b P U Hpiegh Esed GRATegion tbfavicke (UV)
treatn‘?éi'l@ %Eﬁhﬁrav OQ&@J\;SI}SBE%?& @&e%ﬂr%g 5 ttrégﬂﬁérﬁfj qu'ctron

a mni-environ € processi ng

beamere‘ammbnltgmmdnnayltnedmmne or nore processing fluid
lurality of delivery systens

0227 o T 635%9%% felaf 9 QRbadimgnt oy actsipééég 81954y ¢he Tegionsr
MOdl@?ﬁ Y AR in. cFe% ag [35%0R 'o@ 91%}%10% g’x%d ﬂc?tﬁ}:ﬁ Elée%gal

re processing Source
" modifestiohs, ateetridat modifichfienspihenes shaifieibhs, mig(ﬂgﬁiboal'ﬂ‘ﬁaﬁons,

S em.of an enbodi ment includes a plurality of
Phomf‘érfﬁ%ﬁ"@%‘?@r’i‘g nhgtoldicgBedifipaions the plurality of

h I.Qn
o SRS L N LS T OGP A
modiﬁcmbngﬁheﬁtmabmbddicﬁ@oﬁs mAgetid &fodfi Gidhs, PoRnRIMOdifications, and

photolytic modifications of an embodiment include at least one of cleaning, surface

modification, surface preparation, deposition, etching, planarization, chemical mechanical
planarization, electrochemical mechanical planarization, lithography, patterning,
implantation, irradiation, electromagnetic irradiation, microwave irradiation, radio
frequency (RF) irradiation, thermal treatment, infrared (IR) treatment, ultraviolet (UV)
treatment, deep ultraviolet (DUV) treatment, extreme ultraviolet (EUV) treatment, electron
beam treatment, and x-ray treatment.

[0229]  The deposition of an embodiment includes at least one of electrochemical

deposition, electroless deposition, physical vapor deposition, chemical vapor deposition,
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[0224] The plurality of structures and/or devices of

an enbodi nent are different from each other. [0225]
waaait/mesgz on of the substrate of an enbodi ment PC$/US2006/012917

simlar to each other region. [0226] The processi ng

o e R har B bR AT Dt SRRbA b Ryl S8 epitary,

moleqabeamtepiaxy, depasidriself-aseibhi, agd eRipapgibhzat i on,
02 heﬂagcal chanl al planarization, electrochem cal
[0230) 0 g o GHIgR&F A gmbefiment nplygesiyngtionslzatmnmifagyrface of the

region, Pl ant ati on irradiation, electromagnetic
Irradi ati on, mcrowave i rradiati on, radio frequency

[0231§ RFYhe praaeisitg ton] oftdnemiBdihés &l AmPpled th 5&1@@&&& 16dsRdne of a
treatnment, ultraviolet (UV) treatnent, deep
Processy f PERAFPES SSAUSNOEAA Dlitadifit ofeecessRg paiditianst a matepiabappliEafion

el BTE LS SR ST 105450 Bk
embodimeatizpilested @ apptl fhy at Rastroagiopne. prMégé fp}‘édégs Rbuéfe, processing

enbodi men{ i ncl udes at | east one of phys
conditiong; mategial applicationesenaence.ravdiproasst segnence @bl@d:ltmms:éfferenﬂy for

the er&%@ Gf 190 ond ].Eg OBl 110 r@% fy?t;trgg}ﬁ]gs magnet i

nodi cat| ons, on| C and photol ytic

[0232h0dThe patesstig. to{)lQif%ﬁ]emﬁbdin%$ Is #BFte@to ﬁBMfﬂ/ Gftleast A portion of at
nodi fi cati ons, chem cal nodifications, electrica

least opg degipn HYPR Adeast ﬁé@ n@ﬂe%dlsmt@aw ofpdifiegietsi c

chp ton di ti o hotol ytic
2 SR A 2050 BRI o
first repiceouminggs ﬁﬁUpfeﬂ@ﬁﬁMQﬁén@@Bf &Bdlf&h‘t‘i&ﬂ%ﬁd B‘Iﬁ?@raﬂéa&rb portion

deposi tion, etchi Cg pl anari zation, chem c
ofa S%%%}%sm saveapidprefeined staencoateoditiedtions difinémdon the

h | ant at
frst pRUBR EAO ot ot ARHEReY 7 v r adtat ton, i or oweve
[0234]' r r'ﬂdﬂ @%ﬂeﬁf‘of dnadhid dith &R YNt b thdc&sae‘%lﬂég? s ntn?ﬁj%;g%hsly

treatnment, infrared (IR treatne ul travio
[0235}; r cEhaysiem afgerembodimeit gl atap(eDtprdceesaaaie rgioneseti@imally.

ul t aV| ol et t.r eat nen | ectron beam treat nent,
(023613 FRBE ot B e S oot Son lop o
simult@f@ggiyrrent i ncludes at | east one of el ectrochem cal

deposition, electrol ess deposition, physical vapor

[0237]d e plasi yhtem, ofcihentodimers pwiudie po anetlytml alod foraletedyifiiing a
ui d phase epitaxy,

ition, vap paseeltaxy
propergrhcgﬁf %léelglo&é P ﬁﬁefi’a & PIOpGTtS ng)@gq;ﬁséglpq g)@ptlcal propertles
chemidt&EPdsiorS BhémR ISR nja/Ytgl é;}re i 1@4“1' ﬁﬁﬁj g el O}Shys{cglzy%%ert-g S

nodi f1 cation of an
magneflg, nespevieal theratal propeftiea asdi nfeaM1m ptopertieegi on. [ 0231]
n enpodi ment i s adapted to

[02331 ?f%‘%r SIS '12%@@?3}5 SK%SP%HEBF Bedanted to rigaursa physirehpieperty
mcludlg% EJL lléggltolk% )réf g%’aegfgg%gét?drp gqageg{)épgfrsgfﬁﬂ? ﬁgrrl%gfélggness material
step coyengge rane nwderdil townsiityThe processing t ooI of an

[0239]  The analytical tool of an embodiment is adapted for parametric testing that
includes testing for at least one of yield, resistance, leakage, and capacitance.

[0240]  The testing of an embodiment is for yield that includes at least one of via chain
yield and line yield.

[0241]  The testing of an embodiment is for resistance that includes at least one of via

resistance, line resistance, and Kelvin resistance.
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enbodi nent is adapted to apply the at |east one of the

process, process sequence, processing conditions,
waorb@Erieds2 appl i cati on sequence, and process SefUEMNS2006/012917

conditions differently for the processing in at |east

ne .reqion .of the plurality of regions. [0232]. The
[024& oc’@?%“ﬁg’“f’%}&f’o d’ffgﬁﬁmz?ﬁ‘é’é‘}t%%rﬂdw%g iyenduet deyichdesting.
£ oy ' . o . .
0248 ooty ROE Bk PR af b BbRACh sRGed BRLO e Th IR e
operdljogalpiramessy), swittlind spekd,qrowenrtipsipato, robilégapdneebridactance, drive
rmdlif ?CL | east a portion of a first region using a
currepy, Fg?%ﬁ ¥l pedracignes ssistancasar chage derdyand nodi fy
t | ‘PALL | f Y regi i:n .second. .
[024% edlg% ine lségc‘ﬁ%éel?l)?gg 8?1%%%12%?1 ngtdﬁ%%(g{bdl ‘é%én]tlasoglgtgﬁ?mng of
the rdghmsfthat sticlypdes deting ét & tauereof ofresyDiipfation! dl@homibRR84 bias

T;Ee syséem ?f an enhodj nent is adapted to process each
thermab et thpial slipRs onsehpnicplogesy, eviconmental siress of it least one

. ' ' ) 0 . i on
emi STROE RS, SBESARBECRSRSHERNATHST L.,
[0243]daiiedintlytipd a6 DF af bmbedistent Bukaptediodstermine a property of each
si mul t aneously. [0237] The system of an enbodi nent

regiop sionylitaeeously- anal ytical tool for determining a property
ft L r . 1 he. pr,ope i,ncl.udi ng _a
10241 S R S BB s BRI U BB cach
region b&qieniddilyr eact i vity, electrical properties, physica
operties, magnetic péggerties, thermal properties

r
[0247§nd The @nalitiead (toqd of pre embedimenpi 3d3ptathte determing piopertoof at
f . ' LS adapted to determ ne a physi cal

least gorua g%;?ﬂm?rgﬁllgagrlgﬁ%sl P

y i'nc ‘at | east one of material |ocation,

[024878t €Mhie @libdiagd &1 PUHMIAIMERERARE i fl&kaessn ag%lﬁﬂh@lhding
step _coverage, and material continuity. [0239] "The
blankghwafpes, paiferpasowalets, subseatbobicvding devicasiapbgtitdsincluding

[anetri esting th incl udes testing for .at |.east
foncBRAFURTRS, bR} bl mt et s B Bepnge e
structhif3240] The testing of an enbodinent is for yield that

i ncludes at |east one of via chain yield and line

[0249); e[Tde spigstrate of Pnentbodimeny insfludes a eingldinmeoiithicsubsrate.

[0250:) :2 :’lixtfz gﬁtgszr’a%qhﬁlﬁgi e%ﬁalggg{?%ﬁ %tg:’h!llgggflkg Q%Irﬁzon\éliugtor devices, wafers,
integia®YicHb AR Elat &ﬁé?&lig%lgfs, BpRLKLL&AL dtrlls, @ta @t%faeggﬁg(%é@ nt

is adapted to con devi ce testing. [0243
magngievlecieontie deviegs, migratomtisaldiviven mdlecutae lekectrenic fdevinesa solar cells,

royp. i ncl ydi oper ati onal frequency, swtching
phOtOgﬁecgﬁg%Cefic?%aPa{}%g‘fgﬁf‘?e@n, mobi | ity, transconductance,
[02519T | YBe Q%é%ﬁfbtofah@&%ﬁﬁh&t‘mﬂl&&% legs‘i‘?ﬁ?ﬂe%i%ﬂg.e’ .
h 0244] Tne anal ytica

resi stance, and charge density.
[0252] oo[The fulsstratnifadiemdntlinient adhpice dt kast Gidiydegitns.

eliability testin f the regions that_ includes
(0253 ool ﬁéut_rsa)étea‘t_ef apéggiogwt el allgasiops ApRdspd regions.
[0254F ©GhE BREAd BBt ofndnbodiment includes a plurality of processing cells and

a single sealing element.

[0255]  The processing tool of an embodiment includes a plurality of sealing elements
corresponding to a plurality of processing cells.

[0256]  The embodiments described above for discretized processing and process
sequence integration include a system for processing regions on a substrate. The system of

an embodiment includes a substrate comprising an array of regions. The system of an
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thermal stress, thermal stress, mechani cal stress,

envi ronnental stress of at | east one environnental
woan@Ermaesse, and tinme dependent diel ectric breakRdoms2006/012917

[0245] The analytlcal tool of an enbodi nent is adapted

o deternine a t f ch regigon sjnultaneously.
emboy ot el 5 e G AR ool aibreGts BrocEmmAdramsiie o8 Ao
substiafe GigfeRniTly FRnAatIEAP B8R cyth@xfregl%ﬁh ThE gf&essﬁwsmﬂ Al dn¥bodiment

[0247] The anal ytical tool an enbodi nent is adapte
is adapgedde perfpio enaobmomfwkaoﬁlgaiwfae@mdffwahom,esgrfmreparatxon

.024 { t f nbodi t
depoftilh slBBE holialiba o emist mecie PRET ARG fedRaTca
mechW@tAplanafadtidd) NedeMwRhe rp%tter%ﬂ{és Irﬁﬁlﬁ@t%tn’)r[‘ %&tﬁhﬁ& electromagnetic

devi ces, subsfratés includi ng functiondl chip
irradigtidys nrietowpave rrcad@anongraﬂmﬁmquemazl (Rdre wathonaﬁﬁbrmal treatment,

B4 5k S oS S LB o
extrelﬁ@ ﬁRfa!vldlétc(Ewstferaﬁﬁ&rt d1Q%3RIbed Sresthist, aﬁﬁ% Ptl%gtment.

mbodi ment i né¢l udes one of sem conduct’or ces,

[OZS’M/af dihs présettagventiod providasi gjr@,tlyﬁﬂn@tovpdl nethadis apdl aysaratus for the
... Opt oel ectroni c devi ces, ta st orage devi ces,
diftor B B RO KBER SHBRHEE JLip e iogersipgd that the above
descrifBbg ‘i?slniln%'ild&i R 19Gét?at1@@‘éh&ﬁ§t res?)?&t?vre Manyem OR Gnd

evi ces, and packaged devi ces e substrate of
variatimms efthediwentioniwitllbeciese atpalana &t thbmfrskgl mithe aft @Roi2teview of
bi dTh subi&p%tggof %g enbodi ment includes at |east fifty
this P&@?Hﬁs TBY DI W CEHRBICAqYIge SRTiChH OF RINGENSHERAS, Process
tempdrRGld 468 n oy i
e ASI 8 s PRRRL ABIMLPL. LERLEN R TR TRy e o
certain fprqre s sersg "Jﬂlelslcspearfdh@msemtgjnesheeld ihegfek sheditermined not

with 1{5? o T&e@ggo qssgllﬂgt%gq gﬁteiﬁftga£ 2! od) ment | nv(\:a!glgjfjeef;'ex?ce to
the appetidedl dlehbﬁs %fonfarvgﬁﬁ?ﬁlﬁ gfﬂg s&)gla lof ecgh@:ﬁéﬁl to \Qfﬁcﬁ @%{j&lmtﬁe
or discr

escri bed above tized processing and process
enﬁﬂ@bquence integration include a system for processing
ns on a. substrate. The system of an, embodi nment

10258 11 o gnadions ek Hlseaings P@Sﬁ&e%herémraé?%ﬁndﬁ%‘? gigyaint others
I
silel RSN ok AASTBR TR O Lo RePAFRRAAR. ‘A0

skilled ubtklb mettreaycidapeareintpply the diveatiod Rdstnuaieontibahs, e giagi fbe best
The processing tool .of an enbodipent is adapte

suitedjg theoieppiaraenst ohppatietlaysgadicaeydingly, ﬁ%@ewﬁelemb@ém@w of the
pleselﬁlfﬁ\;e%‘tESn Q{ SR 253 %1% Mot Hﬂ?&ﬁ@& %é Qé}n%?rzh%;lktﬂ% orli 1t1n,cfr] of the

I"anar 1 zat 1 on, em ca ani c anari za
nnmnﬁbmctrochenlcal mechani cal planarlzatlon I|thography

patterning, inplantation, irradiation, electromagnetic
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irradi ation, mcrowave irradiation, radio frequency

(RP) irradiation, thermal treatnent, infrared (IR
wonreetoaesse, ultraviolet (UV) treatnent, deep PCT/US2006/012917

ultraviolet (DUV) treatnent, extrene ultraviolet (EUW)

treatnment, el ectron beamqt.r nt, and x-ray

treatnent. [0257] The pr Mﬁventi on provi des

greatly inproved nmethods and apparatus for the

differential processing of regions on a single
Whatgg pleimestis: 1t is to be understood that the above

description is intended to be illustrative and not
restrictive. Many enbodi nents and variations of the
1. | nveRrtisarowprisidgecone apparent to those of skill in

the art upon review of this disclosure. Merely by way
ofreegxdngph subsiraiedend/ar i ety of process tines, process

e e e Redipt B S s B PiEpra o et o pther
regiorfJ bPEE SebIMGLS Ee}%ggoce-mﬁg AR LholiEng ﬂiéea@ﬁéa%lﬁt}gﬁgﬂ’wherein

‘therefore, b termned not- with reference to t
modifyinp/isclddecat ilgnst ore, oftphysital snasbificasinos Ichetbmalimbdifichtiend, electrical

M t.h reference.to the appended ains along.wth the
modifiond FhEa ol aliRe AREIS L ETB el iEogiEations, and
photoBic! rﬁ&cﬁﬁcatfo%%&?ﬁer&'ﬁ%%l:&@iﬁg IFORAR ANt éﬂel%ﬁ‘ltak A 4fZentially

presented herein are i'ntended to acqual nt others
procesdei Ir¢giains on thheulsstiatewi t h t he i nvention, its principles,

and its practical application. Those skilled in the

art may adapt and apply the invention in its nunerous
e R e RS Sl Uk (BRI EOPL® Rlea one
matergdl int the apleasteme régioent i on as set forth are not intended

as being exhaustive or limting of the

i nvention. CLAIM5S Wiat is clained is: 1. A nethod

3. COmRhthiPor Jlaﬁﬁxei,\(#Hweiﬁﬂgeﬁ?éagt%ﬁiogﬁspgsi@arl Wéaﬁgn@}chemical

| east one region of the strate ere rom’at
modifieéisns, eleetrophmodifiegiiarns, thermdl enslifisitioas,enagnbc modifications,

A e Rt
surfad%hﬂédiﬁé‘e{tioﬂpgirga:cfg ?%:e'g%ﬁon,ctﬁ? LGA, e@ﬁfﬂé ?ﬁﬁ&tji?dﬂﬁn, chemical

electrical no tions, ermal no I cations,

mecharacp ptanerizasicdnf ¢lecttdchermicapinetimnical pregtirfzatiad, iltinggraphydpatterning,
. hat ol.yti.c .nodjfications,. erein the processing forns
implaffatipe ﬁdlaH%n:ghﬂ&g)magne&ﬁCforgl@?ﬂqa ANFPVBY DEEEAN, Bicons
frequéiey (RE) %Q?a?i()ﬁ,t ernfal trg%\glgggthm‘ec?gﬁz h@étmegxté WEESLTUY)

processing further inc provi g at ast one
treatnreat, eeembltiamioldt DBV teastentreatremgiutiravidet (FREY rtedatmeht oflectron

claim1l1, wherein the at |east one of physical

beam fgsagnent, apd sray teHBRIE al

4, The method of claim 3, wherein deposition includes at least one of electrochemical
deposition, electroless deposition, physical vapor deposition, chemical vapor deposition,
atomic layer deposition, vapor phase epitaxy, liquid phase epitaxy, chemical beam epitaxy,

molecular beam epitaxy, molecular self-assembly, and evaporation.

5. The method of claim 3, wherein surface modification includes functionalization.
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nodi fications, electrical nodifications, thernal

nodi fi cations, magnetic nodifications, photonic
waonadi7fueari ons, and photol ytic nodifications i RCTWS2008012917

| east one of cleaning, surface nDdification surface

ThahoR B HBR LovhosP e TP RS iRl o pt Least one
reg1ofm§1|ﬁg At Radt odk pRAHAAL de@flenck bf Hﬁgffﬁﬁﬁéﬁxs patterning,

i npl antation, irradiation, electronmagnetic
|rrad|at|on m cr owave |rrad|at|on radi o frequency

t 55 t%%tﬁ{%j ﬁ tllfu]%g\ll,l \%ﬁeg%i%ri)g%é@ % cies wgng(tLeR )at least one
regiod ibin @ W ipAd R¥inéPbdlied deQATRIM 0atiSXd a(rﬁrfﬁo&i ii@ieQt Rhst(dnbMiher

treatment, electron beamtreatnent, and x-ray

region psing Asibfferent, pradedinad séyudnasfof phaifieaionmher ei n
deposition includes at |east one of electrocheni cal
deposition, electrol ess deposition, physical vapor

8. denRshéthedof Qhigm C\@llleré’lﬁ@l% @@&ﬁﬁgﬁﬂ@ﬁﬂes 3L B} motfYBkquentially
deposition, vapor phase epltaxy ['1quid phase epltai

prOCe@ﬁ@ngmnSl@éamew ione gyoup wb kegtarisand bimartiaepoushxyrocessing regions of

‘1 nol ecularfself assenbly, and evaporation. 5. The

at leagt QU SLOWYOLPHPAS 3, wherein surface rodification
i ncl udes functionalization.6. The nethod of claim1,
wherei n the processing includes nodifying the at | east

9.  onldemegghahofigdaingl durtha@asmpasiag phadetiiriag tised lencaeatgion.
nodi fications. 7. The nethod of claim1, wherein the
processing includes nodifying the at |east one region

10. USFhrégné%h&f adef b n\ﬁgeréﬁ%@%?ac@%mm&l&hﬁé‘st oIz n’?&g of sequentially
modi fying the at |east one ot regli on using

characfiefifiog mglormﬁdtefaastenhe seqpafcegiais andd;uﬁulmkowhﬁ chaBacte'Eimxg

. et of cl rein the processing includes one
reglo’Eﬁ'ijlj?gfeé‘Stcffne émqu}lr%%rl‘soces& ng regions of at |east
one group of regions and sinultaneously processing

regions of at |east one group of regions. 9. The
11. rrﬁthhcmbtbcﬁd ofl Aaim 9, wﬁemin tterchamwierizimigrinclodwrchataetketizing ghe at
he at |east q e nethod claim?9,

h
least GFP P Toha% eHANLER: ?Szti“ﬁdn‘Fngq Tdeast grreotptigplrEoRsties,
e e L el 0 Perfbs PG oriee
magnetggpropertios, tedrmabpreperting nedcharica peapertids, arelgpoaosity. 11.
The method of claim9, wherein the characterizing
includes characterizing the at |east one region for
12. Mg Eﬁe%od%f%@ﬁﬁlt 9 %ek?ﬁ?he' RGlaHER R g @A cﬁﬂ%ct@ﬁzxpg the at
optical propertiés em cal conpoSition,
least oreaegion ifbrystruetued tpropeatiespha ol tidees Jeaphyi®i ofahaterial location,

erties, gnhe properties, thernmal propertles
materﬁ?i@i%&%h%lap IBﬁfsB@lrtiqc eSSdH%F%%irSE%’l yeragy mafepial SEBRELY oand

mech @‘ﬂg}% eriyfderei n the characterizing includes
erizing the at | east one region for structura

propertles that include at |east one of materia
ation, material distribution, material thickness,

13. m;r e mesirodseielimd, evhgrran theghaieptariziag iglwdes pyramelde testing of the

at least one region that includes testing for at least one of yield, via chain yield, line yield,

via resistance, line resistance, Kelvin resistance, leakage, and capacitance.

14.  The method of claim 9, wherein the characterizing includes device testing of the at

least one region, wherein device testing is selected from a group consisting of operational
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mechani cal properties. 13. The nethod of claim?9,

wherein the characterizing includes paranetric testing
wofhod7lvacsar | east one region that includes testPagusSeNe6/012917

at | east one of yield, via chain yield, line yield,

via resistance, line re3|stan0%H Kel vi n reS|stance

frequeney 3 chl%@eeémfef disxigation MoBHEy HEADeRIIB ¢ argen iy dcurrent,
n vice testing of
e e Cesting |8
selected froma group conS|st|ng of

15. 8i / ﬁ)t&%fg?cgﬂ{ crlglgrg egelntt etat;:{glgag gz(eggg%lgdesd@h%hty testing of the
I

ot leaEhiie ABeion LAl E%E@fé’te‘“%%é AR 1ARBAC b ARSE Mk R R Gmigretion,
bias thdmmad: btagsacthermiaz istigss) medhadiesl steks, abvitdrinyent# Stres3@f af lebdi@ne

at st one regjon that _inc] ydes testi ng for at |east
envis pe Al REpATRRE Ay Ele FBbtn B Glalss BRI b s

thermal stress, thermal stress, mechani cal stress,

envi ronnental stress of at | east one environnental
16. pa’l“rlmn‘ﬁzd:thmd ofwlaint 1,nehedeip eireckaibbtrade &l selztted drop e ghaduncluding

The nmethod of claim1, mhereln the substrate i s

blafﬂ%%fﬁseaatfqr% ‘ﬁafﬁlfsoi}’é’sﬁfﬁé-‘f ipaludipagiexior subgraggsdncluding
e
Fonet R Rt SRS Tl R AN 3 Ve R R B Hctuding st
structures] udi ng functional devices, and substrates including
test structures. 17. The method of claim 1, wherein
each region of the substrate is one of sem conductors,
17. | Wh%gﬁﬁéﬁ&fjoisdlﬁlﬁyi herdih @%cht%gl%%l o kRl Qﬁ?‘a’te is one of
opt oel ectroni ¢ dévi ces, or age devi ces,

semldma@umdm ah&ngatmlctlfbude,\ﬂﬁ @snel dBpRSE, Q)@ﬂiel&trdﬁhtid@%es data storage
nol ecul ar, el ectroni c devices, solar cells, photonic
deVlCEPe\?ia@B%toe Sﬁ@%@wa‘ﬁféclmé@%@@@ di‘ﬂceSAHWéqCH@H electronic devices,

solar Saﬁpgpéogglnﬁg de%@?gSLch% Ee%kﬁ%fﬂ%%fc&at e; and conbinatorially

roc regrons of the substrate,
wherein the corrbl natori al processing includes at |east
one of a plurality of materials, a plurality of
18. p#b%@@@é§0ﬂﬁﬂﬁmgfality of processing conditions, a

plrweﬁjlﬁ%Xs@%str%t%{ aI appl i cation sequences, and a

['ural process sequences, wherein at |east one

ofcombﬁlafmiaﬁy ipadcBssifly © pRESRE of 1RERAS 651h8 Gulbdel, iWheftsn the
material application sequences, and process sequences
combngtogiat proeessingripelugeseat &?ﬁﬁﬂmé’lf @rpﬂtaﬁlﬂmoé swdeial aiphuality of

proce%s%?satplﬁ%gt}g ffﬁrlrg&sﬁﬁ E&%lf?&l}%rgfiﬂluf‘é{lty {)f t%ﬁghglnalpg 1c§mn sequences,

on o) ura

and a puralfsy msfphmésscs@qwnbss RdiereiregQbast bige & thel ﬁﬁtdi‘ﬂlseplfo&@ﬁbﬁt
| east one first process selected froma group
procechg@tw@sdpatg@@;@@phmﬁ@n smep@qsnmhig)m@qsg Beqignces is dlfferent for

the co%lquﬁ‘ﬁbpeg pr&!e?ﬁgé Zét Mt én@%e&% 'o? e pzi1 1gyr %?’égll(r)]l%’ Sl at least

one other region of the plurality of regions.

19. A method comprising:
receiving a substrate from at least one first process selected from a group consisting
of depositing, patterning, etching, cleaning, planarizing, implanting, and treating; and
generating a processed substrate by processing at least one region of the substrate

differently from at least one other region of the substrate, the processing including
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generating a processed substrate by processing at

| east one region of the substrate differently from at
woOeearsto46832 ot her regi on of the substrate, the PCT/US2006/012917

processi ng includingnDdifying the at | east one region

G d |
o5 4 R LR R P B4
modlff@éﬂioﬁb %Elhﬁﬁﬁmoﬁﬂﬁéﬁ@ﬂs E‘I@&h&él‘iﬁddlﬁéﬁmnﬁﬂﬁﬁﬁhﬁlod fications,

fications, photoni¢c nodifications ot ol ytic
magnmmdﬁ'@ailmn?s phatbweic eiqilifidations, esd phatolytit mod!;ﬁcanohsa adierein the

cessed, regi ons on
proceSi iRt Bt o5t Ot eyt 1 Ger<BHALY BORSR! B Pt ABALe subsiate
conprising providing the processed substrate to at
| east one additional process selected froma group

20. ¢ dﬂslmthmoﬁﬁlaldemg Siuthen gompamng pruviting gleqhdcegsed substrate to at

| anari.zin | antin and _treatjng.

last G ORESE FelFHPL BOMAE PR FOTRISURE S5 TR o1RG! Erdeging

etchindS u@gmﬁg ﬂ@@atm@nﬁn@&mrf%t &id @éa% gPr ocessing
condi tions, process sequences, Focess sequence
i ntegration, and process sequence conditions 22. A

hod ¢ S|n eneratln essed substrate by
%@%@gbﬁ al}“e ’SF?é“ PRGF ngd Using< fegpteone of ma‘ferlals
f

e A5 s o o

sequehesagindgivasr egi on, wherein nDdlfylng i ncludes at | east
one of physical nodifications, chem cal nodifications,
electrical nodifications, thermal nodifications,

2. n@gg@ﬁmgcm% 1%5 ations, photonic nodifications, and
photol ytic ications, wherein the processing forns
ageheasig aprecassedyubstrate by bedcessingadtllsaspomcegior df tRgubittite

e su strate and, proyvj ding the processed

dffef%lﬁ’dﬁ meh e@% o3 SHhsR i B RS IR rBRghe presessing isgdivged

modlifyfr%'lhﬁat’gié%‘t' ggér:]@%gi W[hgl%gfr)llfng?l ch‘ ir{ch[}% ?ﬂgégstt %gﬁgﬁ&ymcal
modificagiatd, ohemi2al md’dllﬁcmispdea‘nﬁcat h&idlflﬁic%ﬁons/\ﬁtlﬁmhnnodlﬁcatlons
nmgn%*oce i ng includes using . at |east one of paterials,

catfons ophatenie medifisatienss andphpieliie Blodiicgtienss wherein the
pose R A BL24 1 B S SCBBRUEISR, SO AR an
s eooidingl theqiretessadegbsirate fohu 1dast Gie adiBionsl @osRgbderted from a
i ncl.udi ng. at | east one area nodified using a first
group ORI BricRPsI iR PELUNING: SRHNS. HRANIIEe BlanTAieg dmplspting fand
plurality of materials, a plurality of processes, a
‘urality of processing condi t i ons, a plurality of
mat eri al application sequences, and a plurality of

prgcess s%guences t he second discrete region
i AP ft claimales Whainpregessindiingledes ysing gt legeionnaf materlals,
I e enniin Syt g i
sapwmkUKmﬂﬁtmsof processi ng conditlons a plurality of

mat eri al application sequences, and a plurality of

process sequences, wherein at |east one of the

24. AL &EERLS comprising at least a first and a second discrete region, the first discrete

treati

region including at least one area modified using a first combinatorial processing that
includes at least one of a plurality of materials, a plurality of processes, a plurality of
processing conditions, a plurality of material application sequences, and a plurality of

process sequences, the second discrete region including at least one area modified using a
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processes, processing conditions, material application
sequences, and process sequences is different between

woOheo7fouésse conbi nat ori al processing and t he seeomas2006/012917
conbi nat ori al processing 25. A nethod of form ng an

of differenti roce sed regions, ..th
secorfichibi o b gl HoBHBRR Gt a ot e e, o
plurali Sf&ﬂ'?)rcﬂ:eﬁ’ééé td Sl0rafity @Eprb@e@éihg EORIGRR! PPRir ity Bf‘l%aterlal application
substrate, wherein at |east a portion of at |east %g

sequanees, and & plupalaﬁ efpredesdistqusnesst Whertinamlast dreagitthematerials,

on of at ast one. ot region, the processin

procdlf Hrifesg e PorUBER BT aF Srbalii Aoty galprocess sedbnces s
d1ffer€ﬁ’tcﬁeﬁ\iv€e%tth@ fArst %éﬁbina%rla%@eéﬁhé ahdl G seBHd @fbiftorial

i mpl antation, electromagnetic rrradiation, mcrowave
procesgingidi ati on, radi o frequency (RF) |rrad|at|on

infrared (IR) treatnment, ultraviolet (UV) treatnent,

deep ultraviolet (DUV) treatnent, extrene ultraviol et
25. ( Mtﬁoﬁ%ﬁtfmh 2B b8} 6ONFBRAMILY GBI reaid

treat ment. %’he rrg}t hod of cl gflr%] 25, V\,h rggrﬁﬁeﬁeﬂmd
conmgwbgtrate |ncludes an array of predefined regions,

each regi.on H@ﬁhudl at least two structures or

deV|E%§ d of claim 25, wherein the

Pr ocgRséRfhgldh & gkdaeﬁormfibfamébgt&xtber R0k Bfhe AR,

nodi Tyi ng |ﬁ%|3des east one ofé % s?%ms aﬁ;uhmﬁnlm
least apaitibn ofitl leass one Fegincia lpravested dd’ﬁdrermlyirom beletstiagaltion of at least

one oo nicgRacesHHO BT MR dreT i floen n@ﬁgﬁﬁsm%a&on
etchid® PlabheAkibR) %ﬁeﬁﬁng, Tﬁﬁlaﬁﬁhbﬁ@l&f&oﬁ gfﬁéﬁc%ﬁ'a MRS, ShiBro

processi ng includeS onhe or nore o enlca mechani ca
irradigticam eadi fequeney REdtrdiehieniickdredrB anatamt, ultraviolet (UV)

treat %lgn . & L %Eﬁéﬁﬂ\%i?%tq%nﬁ %?%E@trav%ggta(%ﬁgf )ﬁ&aﬁg@l‘t{ﬁlectmn

baﬂn%g@mghg%ndwh%§%kgnkgg processing is deposition that
includes at |east one of electrochem cal deposition,

electroless deposi tion, physical vapor deposition,

s LE AT N .
| |
regmr%g?&hgg%lgﬁﬁb%ﬂ%&q%sﬂwp&ﬁmﬁpé %;‘Scfg&?e@ ecul ar

ahd evapor ati on. he net hod of
clai m 25, wherein the processing includes at Ieast one
a process seguence,

STT&? et o gcﬁ%vgi% 5@1%%85 Emines B inchdpameriting the regions,
wher&?ﬁio'dff?&kg%lgﬁ%ﬂéﬁ?c ovr\% ns?éa%ﬁh Akts Qﬁe;ﬁ‘ﬁ@%l%&ﬁﬁcatlons

sequente-condi ti ons egst one
electrmabmeélﬁesuomr theass rsmijﬁcamms, npgaessodificaind] phcansic
terial cation sequence, and processing sequence
modi @H&%.ﬂ%g @Y&Fﬁ@?%?ﬂtmﬁ%r the processing in at |east

one region of the

28.  The method of claim 25, wherein the processing includes one or more of chemical
mechanical planarization, electrochemical mechanical planarization, surface preparation,

irradiation, thermal treatment, and lithography.
29.  The method of claim 25, wherein the processing is deposition that includes at least

one of electrochemical deposition, electroless deposition, physical vapor deposition,

chemical vapor deposition, atomic layer deposition, vapor phase epitaxy, liquid phase
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plurality of regions. 31. The nethod of claim 30,
wherei n the processing includes one or nore of

waonai7fogessy at | east a portion of at | east one PeETIUSM06/012917
usi ng at | east one predefined sequence of

fic ons | east a f a first
epl‘[a)fye él’lgﬂlca];f?erﬁla’l éopl Xlﬁ?tgﬁfg?eﬁ??ee@“?@'q %cgﬁqgﬁel(% -assembly, and
evapdragled.i cations and m)dl fying at least a portion of a
second region using a second predefined sequence of
nmodi fications different fromthe first predefined

segquenc 32 The od of cla 30, ..
0. oribaRatedar i %éés‘??l??éelfl Rigéessige B?r‘%%fgs & legst oagy G bhaatality
of préddiges, NGbLAS SeRRELOR pfﬂ?ﬁl OF pRILASHBToRGitiBn S laUh Akl gﬁcatlon
regi ons of the substrate he same prior to proceSS|
Sequme Iaeéstplumbtyrﬁ gravessing seghencp Icunditwmw whreiregfileass one of the

rentl é/ rom each, ot her,,. and essi ng all
procebies; RGPPSR BEGE Rt R oBa fe i) Saafseiion setuence, and

I
proce@:ﬁ% Ee%ﬁ'(%lggz C?hgiltﬁng? fr']socféf%}feﬁtifgfa ?%%rcgdeg{/ﬁ%f?lgt rl]éﬁts{]%&%@@ﬁ B the
plurabirycxfe@onsg i ncl udes one or nore of processing each
regi on sinultaneously, processing each region
sequentially, and processing at |east four regions
31. SITHMILARGPYSdYim ¢ -whEREn AR rﬂ?Q&sﬁBg ﬁ#cﬂid'& 6t off ngferb? modifying
conprising determ’ning a property o rocesse
at leastepaootion of didegst aEeregipniusing ladleag oat ptadaﬁhecbsa:Qu@fce of

j cal ertles chem c npQsi ti.on, chem ca
modlﬁ%&l@?? Wfﬁ{) ing i deast %a?mﬁpagéf it gegionpsjag & st predefined sequence

T AR 85 RN R SHEELLSE OB e LN
predetihed saqBdncewti@ncedificatioas dmffapsat frymi the Iﬁwﬂ pedafinddegliceoef

f material location, material distribution, materi al
modifi¢atioRhess, material step coverage, and materi al
continuity, 36. The nmethod of claim 34, wherein the
determ ning includes paranetric testing that includes
32. t d3tinmghddof dainl ¥ sthetsie thefprydesding inchrlest areessing sequence that

. eakage, and, capacitance, wherein the testing for
mclwiﬁs P8 OF WO O ABTTHHE OSTeBAMS o o D§trase the samg prior to

I t r
pose AL o MRSy P QTS Aot o, nd
processtmg at mgivms ofitiet skbstuterthe 8sms sabseuenBib. pr&&smgtahlédst@\ﬁfo regions
i 34, mh rein the determ ning includes device
¢ﬂbW%é%£%ﬁf%? t'HeC-at | east one region, wherein device
testing is selected froma group including operational
frequency, sw tching speed, power dissipation,
33. mihie Imdﬂydd dﬂcﬂm&mﬁj cbheteim e, préebsify Bidludendne 61hﬁ@1‘éfwabcessmg
vo] t age, Itance, resistance, and_charge densit
each rggion sLADE MUY FFORSFSing a3k regipibseapentially, askmpoasping gt least four

reglodsrkﬁlflb’ﬁeﬁ}% | ability testing that includes testing for
east one of stress migration, electromgration,

bi as thermal stress,
34.  The method of claim 25, further comprising determining a property of processed
regions, the property including at least one of optical properties, chemical composition,
chemical reactivity, electrical properties, physical properties, magnetic properties, thermal

properties, mechanical properties, and porosity.
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thermal stress, nmechanical stress, environnental
stress of at |east one environnental paraneter, and
woizow/degsendent di el ectric breakdown. 39. The mrerThisn06/012917
clain134 wherein the property of each region is
re .of, sinultaneously. and :
Gt s o i34 TS ToiR (R RIORR Y ARIRe o leakureat sl
locatl%H Qﬁht%ﬁ&ledlétﬂﬁﬁlﬁ’(gﬁ $neferfll Hﬁ@lin'e!és\( nfferidl ?c%?@éxﬂ:?&e £1ﬁﬁ1-ﬁater1al
the predefined areas including at | east one of
contip@iyst one region, a portion of the at | east one
region, the at | east one other region, and a portion
of the at |east one other region. 41. The nethod of
36. CleMetRod SO6RI $4,Rehdh§R k@tde@mm}ﬁ‘g fn%gidgﬂip&gﬁgtricstestlng that

bei ng processed fromthe other regfons
inclugps deting iforgat lekat onbhe yidd,hreslstaricecleakage 24nd o‘apadlfaace wherein the

T T N SELRL
for re@i@t\éﬁcé 1%E1%Hés\’eﬁ 18Rt &?eccgf 124 ReIstan¥ Ghe &'E%IS? egs 1%vin resistance.

includes:isolating a first regi’on strate
from ot her regl ons of the substrate by bringing the
pr.ocessj n | ptq contact wi t he, substrate so
7. PHEE TRt i AT i GleiePintning iRl ig ettt 2t
1 t@r?eltle Hr\%&%ﬁﬂ q¥dickh&stihb isSdeld: ﬁ*ﬂ'ﬂ%ﬁm M
= proc%§3|ng cel (1on1%%ntacf Wi t tﬁgﬂg nggég%paahond
frequersy) sazvltqhglgspsect @owver digsipationt mbhmtys uiastdoatiecthncemidieiirent,
regi qns of the substrate by bringing the processing
threshol e cFapeiiac, TR R HBEE ARSs 0t hat ¢ he
second region is located within the chanber; and
processi ng the second region differently fromthe
38. filihstmatleyl olivlaidB34, Wierdirtheadteohinih@ineiudbs reliblitiei testing that
Cf?ﬁoceSSI ng ncI udes: delivering_ a first praqcessing
inclu PP%@% SRePeS SBFSS Rigtaianaleqioggration h@gth@mel giress,
thermtaf'ﬁre%éJ DS IchafiCal UHEES e @%ﬂl&hﬁpﬁr&g of chlé’@fs??%é &ﬁrtx on el
'ayer "'on a portion o e one region O rate;
parantbédrj andrtimedepeaden nitlgntochssidogrnmat erial to t he one
region of the at | east two regions of the substrate
under conditions to forma second solid |ayer on a
39. P t
O PRek R off Mg DE o AP hehodchy of WA Bk fis JEREhK one or
more sH$imdlthweomslyand sépieptslty. on of the one regi on on which
the first layer is fornmed; and repeating the
delivering of the first processing nmaterial and the
40. SGHQ ! :
0 P IECRRINARAALIS, TRERA Bl bl inbEA% ¢ PURIE) Pifpdetined
areas,whepredefirmt dreasnclading af leidiend of the apleast @86 kspdonyatpertionl of the at

and t he ﬁecond proc%VS|ng mat eri al
least one region, the at least one other region, and a portion of the at least one other region.

41.  The method of claim 25, comprising isolating the region that is being processed

from the other regions during processing.
42.  The method of claim 25, further comprising providing a processing cell, wherein the

substrate and the processing cell are configured to move relative to each other, wherein

processing includes:
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delivered to the one region is different fromat | east
one of the first processing nmaterial and the second

wonroradeisng naterial delivered to the at | east POTMAIS2006/012917
ot her region. 44 The mst hod of claim 25, wherein each
regi | ectri fofﬁortl on and

el ec{oSB ggg?ﬁr 5?1%18%9 SEYRfedfom giher *f%é‘)%é?? flsgsulptrate by

bnngﬁig&héﬁn%éessmg%ﬁhﬂo RbABESHiHhe %@Ss!‘r}rafeeﬁ)' A5 tRO ARV kpBh | is located
form ng a masking layer on the dielectric portion. 46.

withiT e preeassidg ofll;cl ai m 44, wherein processing each region

conpri ses. a.capping layer on the electrically
condW@f?s\?é’ggg‘%fsnggW’ A method of forming an array of

di f f RuRAeahE r&%%ﬁ‘gs&eﬁcfrdrﬁ ebﬁa&wﬁme IRidat,
conprising: providing a substrate including an array
of piseldéng aeetondgegions of thi entstmtedrh othegregions of ﬁlemubarate by
| east two djfferent st ures
bring i3 e BEcLTG cBll spsd coniagy e fhsag‘?stratep% thitghe Bond resionsis
locatddWRithif HheOdanter;tahg substrate, wherein at least a
portion of at I'east one region is processed
di f f pnoegssing the saepad rdgeastiffereptly fromrthefirsatedieast one
ot her region, the processing including one or nore of
providing a material to at |least a portion of the at
43, |Q%§tmettm SEIARNSS %Qréﬁ?ﬂfofcé’és 1fi‘$lu§1 &ast a portion of
the at | east two regi ons. . od of form ng an
ar r agelivkriolg & fiest @rﬂqesdlﬂlg/mptenelets oad regigi afithe at lrest hwd hapdons of

ompri sing: pr.ovidi a _subst, processin | east
the subs tB%F g egnditipns to.fottn ?vﬁastrs@lﬁ E‘B{%f g2 prEon esgqerog@ gegion of the
substfrerein at |east a portion of at |east one region is
processed differently fromat |east a portion of at
| easdelivnengt kenond egicossing hetepaldo dssiomegegioa lofi diersy laamtetwo
nor e . of iding .a material to at |east a portion
reglolgfoftt%ees@tstr@tg élg%{ertc\%glp@]éq t@rfgrr%ﬁée%élspl)l/ql }?geraqn ] E%tglpn gf the one
regiolPOf thi 915’05% ol HBeRin the ?é‘[ sbif¥P1a! 2@1%1?1%?[3 fRRlge %?fh@s@%ﬂg sBlid
property o processed region property i1 nclu
layer ant tHegrstioroofthe bny/feglot, onl wldkiage, ﬁr@tﬂeyaﬁs fonakd;fandquency,
di ssipatign, nobjlit

t chi
¢ ¥“a n‘%ﬁ?ﬁﬁ‘%&&&aﬁg’é’mﬂg Ple di ﬂvé%essuesqmégewa | apibe gesgad
proce%ﬁgcﬁlﬁﬂeﬁéll fof Qtsl'eac’stt @H? Sthelcl%gnﬁ‘xﬁ'otfﬂ{éca‘% leas 1%?15‘ 51? fn¥ substrate,

ress mgration, ectrom gration, |as
wheremt atdsast omnadf th festhe@esdeninadiiel adtthe second pkxdesmxg A&eriA
n array of materjals on an array of

dethrg{J fod ggrflq {?gqu%gn agg:r% #ﬁm & lﬁaét one of tﬁe first processing material and

the second processing material delivered to the at least one other region.

44.  The method of claim 25, wherein each region comprises a dielectric portion and an

electrically conductive portion.

45.  The method of claim 44, wherein processing each region comprises forming a

masking layer on the dielectric portion.

46.  The method of claim 44, wherein processing each region comprises forming a

capping layer on the electrically conductive portion.
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providing a substrate conprising two or nore discrete

regi ons, each region conprising a dielectric portion
wanaaaaessk ect ri cal Iy conductive portion; formnm RQTAS2006/012917

masking layer on the dielectric portion of at |east

ong r f the two o re r ons nd. f or
7. Can i iy e iR PRI B A R8Tl Rinn b BeRe
compa{sm@t | east one region of the two or nore regions,
wherein at | east one of the capping | ayer and the
mas kpmldlag'@ pubstratgtinglodisg an Away efgprodﬁﬁrsd dégidres; wherelr aanh

n ofth ayer . t rmskln | ayer
regiofis o FL Al ARl b PR e RtTuoiEs dreBrBEmiahdc ol m
49, brockRRig # MBI 4 Sdriien Bpﬁt%e@,gtvﬂ) &Eﬁ‘)‘ﬁ@ o PRI WEEARrat VN R ein at
more regions, wherein a dinension of the space I S
least g poitiog etllcass Ope e8gaant is rpmceasseé |da°ferrcrct}y| fscuhat keagtiagiortyon of at least
|nterd|ffu5|n hetwein the two or

one ot gl 5P ksF B A Gl s B RO G Pk R MGy 1 feast
po1“ucﬁp<§f th@atBEkt B0 tddforRlang h{ddﬁzing%lt Fe%ﬁ%ﬁc‘!ﬁoﬂ‘ﬂﬁ b l%Qst ®vo

| east one region. 52. The nmethod of claim4
regIOnSUrther conpri sing removing the nasklng | ayer after
form ng the capping |layer of at |east one region,
wherein the renoving enhances selectivity of the

48. CaDRBDA AXESMiIBE ah BaPSf diFBRhtiAREHHEIEQ eo s, tﬂ—@ﬁlethod
net hod of claim49, wherein the capping %yer I'S not

compfisinged on the dielectric portion of at Ieast one
regi on q54. th met hod of claim49, wherein the
mas kPO GiRg A U SHPﬁebl ts formation of capping |ayer

Mat epiodbssing ot RestH SIr86H bf £ 1081 Mootrégfﬁﬁs 8f the %ﬂﬁsttrra%n Wherein at

region. 55.° A substrate, conprising: two or
least alpertior o€ at legst ons regéaciy pr®g$se¢h difGemgtlysfrorg atleast a portion of at least

e G eSO B LB UL St ot
portidof RS ADBVE RGIAD afd nlolfyh f R:Etst o?tlérﬁgf ROF 140 By

capping layer on the electfically conductive portion
regioms, asd | east one region of the two or nore regions,

wherei.n at. | east one of t he cappin er an

ok AR 15D O S G SRB B PR RORUAE o keasione
f yiél, leSast, Fat%ltf%%]&?og? Widehi @
oV aye}ﬁé%f d;;{é l'east one %e rlg%lﬁcrg% 'bg(y)\fep%] g&tnntglrog%hety’
transqohdm;dtmcm &bie onrent thmesibld edspe, eleetricabesistanse, feapdcitence, charge

conf i ured to provide a s ace betmeen at Ieas one
densigy egsS gD Jasapmigratonre Nusraal rest fad $ipscdepprdent dielectric
break@&WhI gured to prevent materials fromsubstantially

i nterdi ffusing between the regions.57. The substrate

of claim55, wherein the masking |layer is not forned

49. OUX }nlgt%od of forming an array of materials on an array of regions, the method
comprising:

providing a substrate comprising two or more discrete regions, each region
comprising a dielectric portion and an electrically conductive portion;

forming a masking layer on the dielectric portion of at least one region of the two
or more regions; and

forming a capping layer on the electrically conductive portion of at least one
region of the two or more regions, wherein at least one of the capping layer and the masking

layer of at least one region is different from at least one of the capping layer and the
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el ectrically conductive portion of at |east one

region. 58. The substrate of claimb55, wherein the
waorskioagssk ayer is renoved after the cappi ng | aper/ustooani2ot7

| east one region is fornmed, wherein renoval of the

maski ng.l ayer enhances. sel ectivity of the capping
mm{f@@?“%ﬁﬁ%@“ﬁ?s P@ﬁ’é’fegfﬁ’ﬁe region. 59. The substrate of
clai m 55, wherein the dielectric portion of at |east

one region does not include the capping |ayer. 60. The
50. sulbstmethed of claihmd MisSherwhmpssing férenings kpaeg beiyeen two or more
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substantially interdiffusing between the two or more regions.

51.  The method of claim 49, wherein the masking layer is not formed on the electrically

conductive portion of at least one region.

52.  The method of claim 49, further comprising removing the masking layer after
forming the capping layer of at least one region, wherein the removing enhances selectivity

of the capping layer of the at least one region.

53. The method of claim 49, wherein the capping layer is not formed on the dielectric

portion of at least one region.

54.  The method of claim 49, wherein the masking layer inhibits formation of capping

layer material in the dielectric portion of at least one region.

55. A substrate, comprising:

two or more discrete regions, each region comprising an electrically conductive
portion and a dielectric portion;

a masking layer on the dielectric portion of at least one region of the two or more
regions; and

a capping layer on the electrically conductive portion of at least one region of the
two or more regions, wherein at least one of the capping layer and the masking layer of at
least one region is different from at least one of the capping layer and the masking layer of

at least one other region.
56.  The substrate of claim 55, wherein at least one region is further configured to

provide a space between at least one other region, wherein a dimension of the space is

configured to prevent materials from substantially interdiffusing between the regions.
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57.  The substrate of claim 55, wherein the masking layer is not formed on the

electrically conductive portion of at least one region.

58.  The substrate of claim 55, wherein the masking layer is removed after the capping
layer of at least one region is formed, wherein removal of the masking layer enhances

selectivity of the capping layer of the at least one region.

59.  The substrate of claim 55, wherein the dielectric portion of at least one region does

not include the capping layer.

60.  The substrate of claim 55, wherein the masking layer inhibits formation of capping

layer material in the dielectric portion of at least one region.
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