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H( WO 2004/ 048637 PCT/ US2003/ 021669 MOCVD FORMATI ON (]:

Cu2S FI ELD | NVENTI ON The pr eseng: il ehi d. et i s il
HwWQemareagdly sem conductor fabrication and, in PCT/USZOO3/021669

particular, to a systemand nethodology for fornmng a

conductivity facilitating |layer via chem cal vapor

deposition (CVD) utMOCYPKGRMAHMONIOF Quyr gani ¢ ( MO)

precursor. BACKGROUND e DIGIEINVINXENN ON 1 n t he

e e?pger;grﬁu %&%&g}l r%gtlélsi%{;/ lté ?ee gcg)gciufztoraf bnc!'#lﬁn an glﬁg Elcru?ap q‘;io da system and

meth(ydobbsdfor foningrorehsyityfulig@e layensi cheneics] tehesdepopiaere CBRHilizing a metal
O@mgquﬁgggﬁﬁpe to be, efforts toward scaling down

sem conduct or device dlnensnon?i]EE SE%. t sub-m cron

| evel s). In order BAGK QBQHNBﬁfg‘ e sities,

s M thesemitbhdh@@tindngry SHe@es: camohuinpirad mwetdiirs@aairgait‘{jcreeiensities, throughput
and yleli](f’_l H‘% 1ncr%rs§ dgv‘iecg ldénsftaig the;remav?‘e an!d @(S“DIHHQ%O l;e,héffo}% tgsvﬁd %ﬂlg down

terconnecting l[1nes, spacing and

semigihéimer BricesfimersRTee. o SO EYCIOTHIR IS} Hordtifa %@@PB%GYFSFF‘V“I@S smaller
featuﬁzléﬁas 28EméEo ﬁ@ﬁieﬁea&%hap@i@ﬁﬁqmr&f THA Iiriay)hi&u&ee]ﬁ:twjdlt& sad sﬂZ(Omg of
mtercg)tnéeﬁtglgigeﬁ sBacmlge d{l) Caéﬂ ter o) ecca{t‘a%ﬂi%%% aﬁ)J tlhel,r’ngg#é geg)?lr?tg}r Qi ?sstblrﬂ&s and
edget, hiogEoup feaiges sTorinpragtedipenshish th @umbetieferired P Cestey Séf‘a%@n be reduced
and/c}f Itl"ﬁ Itlgle re\ﬁdﬁfe@ Bor lh%setpl:b%esﬁﬁgr £BdaR B e@ited. Trb Hlbl‘éﬁ@@'ielﬂ rvﬂﬁi‘lﬂ(i‘sttﬁe percentage of

| eave a fabrication proces cO a;
fmlslﬁ:éI ﬁa[ggl}cts dat lﬁarvs a@hrtlcgthnm‘ffes% tc%rppafea éo tﬁesnupgg %rgc%ucts that ter the
fabrififi MCR&Sss, comivt andlor @nkily offindipidubl ftttylc@tbn proagdeses o@mbﬁ improved.
f a% h@&ﬁﬁc@& fa%ﬁ&ﬁcﬁﬁ?:?ﬁ?ngﬁau&% pfo@g é?ﬁf)ﬁged t§@1€it@s@ﬁl@b’&lt1&6r devices in and

fabrlca t1Ion manu acturlng process e
g)flt w1t the surface

on a gpferpidace diivfitherh Bl WA TROTE BERSCPIROTG T faB‘iHCa‘é
covefed K;vftﬁiﬁ@e niftets sheflicotabas kewas. Semicam@naorifabtigation includes a large number of

steps amm)r rp(r)ogc(::lsls’le%% otr ftraolP;End %%%%ol%rhbw@eg dba%ﬂn’dceﬂeg ﬂlll&éﬂ%‘ncﬁﬂé lfaﬁ:ﬁf?g doping, heat

arge nu ers o conduct or devi ces.
treat@em apdprtieroing rLamag is@mpreesHon this pddelibis layers forthravates pHstage. Gfyers can be, for

ieeﬁﬁlla%d éeﬁﬁcoﬂfu@c&@ SRIRS cdnbhRiorsGaddré wax&ﬂ de;bkiteh oot bz&wty of processes.
I ces, - gsses t|||z de |

Coma;ab Fq;f&smoﬂ ée&]imngs F 51@& za)orag ?nt %)ut ermg F 1sq mcess that adds
specHin 2:0¢®m1s af dopamtstiintae wdelderfacd ’Iihe ﬂc@y@q-cgn gagsettqungp@rof layers to be modified
(e.g. S&EJgQQ&mlc'oﬂﬁﬁ&Bﬁo Qéﬂdlﬁ%r) fAQﬁmbe?b’faém[luﬁws Euds b (R Sl,ffusmn and ion

sem conduct ors_and/ or conductors a

1mplaéaéleg?ap gacrwl(ge%fomp%t%eagfeatwla%aé%aémgtger% s&f’ﬁﬁﬁtﬁm in Wthh a wafer is
heatdi&ﬂd)&lobﬂ onciiee kpatifiuesit. rTypickdlg, in He@rtregmaﬂp}begmons, no additional material is
adde% 8r r?xgv%g %rc?rg %h@ ngfas E{%Jgﬁ %n?bgmnagg)ﬁ'd Qﬂ)ofsg’na eﬁﬁ&ﬁ@ﬁtﬁn thD@hfer. One
I C anmount dopants to the wafer
comgei FealSATN i LRSI UoD ARG A RE B BYRH §ladfpidevics seneraly
causlacﬁ%@iﬁﬁné mnm& h&€kreafrRntg sych eWABGE: aBd &BiHgOOL T, G also employed
O L%ctt%r A nunber of techniques, such as

ms“f”ﬁcgf’% ¥#9%i on and ion 25 inplantation can be

enplheyeund, e anfoinpigrity bbepmpetered Resiosic dyvisesaieropEmalydsregsing as
comptﬂé?{ AL doQhstdnlly M‘;‘&')rﬁﬂg ﬁor@@fw@ffuﬂaﬁd ne@ad 1ﬁlgroadﬂ(§leetﬁﬁic @ébideOare continually

achi eve s res, at. tr
) e R P AP P L SEATR o .
digitalndiv,edied, irgest g thadike) have &irthér pusgéil- dovsirpmepnit n%ttwé@deaﬁd Such growth and
devé{(?)&gﬁtﬁasm%ﬁy ERRLL fﬁ& Endubt Qo NPdeSiFed/rdiRd tLRIIRA atd@@intained for

eatnent s annealing, which repairs damage to
Coméﬁ‘tifélﬁdaqlecg?q“iﬂéflﬁﬁse of a wafer/device generally caused

by d@aiamg infp@dtiah is Gtosd ar@tinfaiirainbdia bond ar eatewEntusibers tyhes afstorage devices.
Sto r%%,ldg cesn gclgcﬂqong terr}{ %eq%edi%lglL éﬁ@lpgssfor e%rm?plér’l hﬁ@dlmlv&y&glpact disk drives

n-sem conduct or rication. vol une, use and
and eqsrepriondiiaryedisf digighipse dPlSOYRYIEFe értdrﬂ&ﬁ% The Ipng feem sigrage mediums
typi6AAR b Widdet Aol E Sf@ESINBEHn A 101D BRLI bl fuS slak tHad bilidr Sfpexif btyrage devices. -
becom ng nore powerful and new and i nproved el ectronic
devices are continually devehoped (e.g., digital
audi o pl ayers, video pl ayers). Additionally, t he
growt h and use of digital nmedia (e.g., digital audio,
vi deo, inmages, and the |like) have further pushed
developnent of these deV|ces Such gromﬁh and 35
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1 WD 2004/ 048637 PCT/ US2003/ 021669 St orage devices
al so include nenory cells which are often, but not
wablueyessszhort term storage medi uns. Short t ePAT/USRMBY21669
cells tend to be substantially faster than long term
storage nedi uns. Such short termnmenory cells
Stordga ddvigeba]so fngludeanearop cells vdch angioftens mnuio Aiwas b temmestanggy mediums. Short
termgxggé%ells %e‘h@!o'bg S%QMDDQ f@&?ﬁﬁo@%@%mg&;}%g@ns SLQ:Q %{t €rm memory

rate nenor f ast nam c random
cellsgetds for ﬁ@%wy'eammmamé Reeira R S it it dgien (SRAM,
doublleaia€ @td AGESE DRI Mt pige tddODRAMY randymetasanaisy EVIBRAM), extended

data ot ngﬁmcqgngg Recll E@&M%éo%%?eé%syhfégﬁg&%%ﬁ@%@m ac%%flganory
(SDRAM), ¥1de<ai% @ﬁ@#\@r rlayh BenEY Fad PR rHROM) ordthr g and

no rMéﬁ%ky’ﬂells' cén geﬁ@ﬁﬁ be M@hlﬁlﬂéd ifto TERAIMRrayd slvbiatile typasablytile memory cells
ose

usuall)glléfe t}éerrlmfor Iét OlIJl |1tJI: tfém:laoes? ?owar an(ti Bfg%allé S«?lg]{ulr }}ae \{\(ﬁhc r?fpegl rrgcles to mamtam their

infortriatigny Volraudf— ey ¢edninclys] fat exireplarrandsmyaceses meglorydBAMar@R% PRAM and
the 1&& ai{lmll-v%}atllﬁ ﬁi@xq&méﬂg m&iaRin ﬂﬁmtf&mz(t%b&ethew pom&i{ﬁﬂne& @ the

t he i $ ells ntai n Iire
et SRS EHBP- o WEEe SNBSS ROk} RPATRBIPN t oy memory
(PROMY, Ergble prgrammiableatad logly memwy (EPROM) slertricily elesablpprpgrammable read only
me :%t Eﬁ lial\&)eﬁiasﬁ %JT‘,PRWhe 0 %@MyﬁQﬁo‘?y Jeﬁ?#né?mﬁﬁromagﬂgt& operation at a

. erasa rogranmabl e read
10W€fEP‘F€®%mPa’@11@d‘f”ri’%aélllelrvnl@fye%l}fbl e progr amrabl e read only

ne rMe[n)br}( (Eﬁm&clucfe |aﬂ.'8/hl offoieifofEtsh Bach indémory Vel cati bd agcessed or “read”,
wr1P<§1 an e?ag b %1t191€fc])rma 1011, z}‘h? mngArﬂceell rﬁﬁrﬁtgunﬁﬁrﬁ;{ﬁ%ﬁ n%H opan ‘on” state,

as conpare 0O no e rrem)ry
oo KETENEY y) e 1'% Tybically, Ampreiongel s pddepyssd ofetyievep mm%@rnrl@ber of byte(s)

(e.g. E&ﬁ&nm ﬁér l%@) | re &ﬁat&@neﬁ@@%@l&etﬂe ﬁémorf @ﬁﬂmust be periodically “refreshed” in

ordeEt&n}agltawéﬁ'remsfél Slfcﬁ ]mSP% {:?118 ﬁre usualp f%nc efd,from se%lcond&?qngevyces that perform
thesstagivw functihsad pe taptled svirhng anﬂ@ﬂalr@rmlg' thetwo Jatesi dhd deyices gre often
fabrﬁﬁw&'l 1&%&1}110 ko’ﬁd ﬁgg(e@ﬁ&@;gr §u9n ds Q:‘i{sﬂaﬁﬂ@sﬂﬁo&&%ﬁésf |AQ:Qmmon semiconductor
unber of byt l g{?
devigs FPlpHyIdE rlrr%orm%r g}*e it agide feﬁ’é“ﬁ‘a‘%rﬁ‘r d&%ﬁo §afof§ft< SFED):
perThe giotifatation and @éreassihed? of partabizrcokeputer mdns&ptmnm idevidesi@p greatly increased
dem§ndqgr§ne g&%ghs nﬁgggl XaH%?Js,l dﬁgltﬁragdléjl%ﬁ%@rj lp\érsgrﬂhfléltglaags@sgdnts IadMhe like

em conduct or VI Ces hese vari ous
generraérlm sk 9reEplay lrea FPacit) pEBITE C“é‘ﬁ (ecgniflpsh meﬁ@tyfaswart PRt CoPPRGE g -
Thetirfdﬁastad/\&m‘éﬁd&t)ﬁﬁform-ﬁhﬁr sEheigé 1§ eEnntin@r a0 Wlﬁﬁnemf)@htélls(ha\h@dm At iTlcreasmg

: stor%e Fapg:q}/] ke% S ?n%reas‘czaj stglg:&g‘eg)eer Jlee ocl:r I@Iﬂ@' Q&%Sta}%§ lélt%m;l; g?eg gl%gey& Elﬁ‘(!oll hg}e for -

Irco VI Ces
exarapp bapgpinderis pf milieny of trensistps, opeh trapristoprgstsipll aseifephundred nanometers. However,

s111c§r§55:sé‘d]99\qléé§: 0 Eppf'olagﬁng Rk ?ﬁ@&neﬁtﬁl@ﬁﬁicﬁtsﬁé hr(uM?ﬁEEgIﬂm solill Qate devices are
rolirteratl Qgn and_| NClf.ease or C
sl e BT TP SO EL R BB BTy THEPLATad GO A o e

Thefvaatilnemonduge nesoriddbgid @linocganie seandcondietgi thagdrialgemyiroa near constant supply
of eng:tfri'&/ ﬁfrﬁt wikh 5851@& hgétﬂ% IR lhlgﬂ@ﬁdh‘%p@@&r%cnsﬁﬁﬁﬁoﬁ l?l%rdef tK %ex%@ maintain

gener a seek to e ﬁ%? arge capacity nenory
stor?dénf@rmathnl ggﬁv%pymong fnexﬁgw f;eéls, w&xshﬁra &]fo lfaFeg SR 1norgan1<§
semitbi@ludtdt Gfa@ A8 810 nokeemindlsuiodonstant sopplies df pdwes in@rdaxye miaistain stored information.
Hov&e%r“ ' %Iri] %&igtﬁlet sgnn%gdl;'cth %‘EBB% ik helv% l%ﬁﬁ/clecp&,taqgle %%ﬁ (rgower consumption and a
easing - storage capacity -1ncre st orage

largaéergteer PféD@Ple’%tﬁ rﬁoc)omparﬂ %@W&@@D@@&Wﬁ@y #88 pi ece of

S! | Ft_ﬁtﬁcﬁ dﬁh}! sizd & linorgamic soli@% AN Css decpiateahdd 1ﬁt&gfb$ioﬁ){ﬁlcreases, sensitivity to
alig?nl]%%}\llll: tlﬂlgrﬁrgcfsg gan ;[r;]léoﬁrécrrreél ete n?a%mg ’ﬁgr?cgp ion mag(ngl%/ ?1}:)1% i %ﬂt OaIl‘AthI?§f f&htures at
smat] enriimes sizes docapyh muricthit thg mitiraiog sifeisprckanvesd foa Ifabpmslr o ayporking circuits. It is
necbafsBo hdvihifefment RRF AR bikictRd hibh SthalkbOh A i RHuA ke, 3N as one quarter the

general |y encunbered with a conpl ex archi tecture which

| eads to high cost and a | osspof data storage density.

The vol atil e sem conductor nenories based on inorganic

sem conductor nmaterial require a near constant supply

of electric current, which produces heating and high

electrrc pover consunptron in order to nerely narntarn
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much smal l er than the m ni num si ze, such as one
wquenstoasesthe 2 WO 2004/ 048637 PCT/ US2003/ 021686T/US2003/021669

m ni mum si ze, for exanple. Thus, further device

shrinking and density increasing may be limted for
minifnpre figea FoF exampie iy ferderdgvicemyinkng Fiddprislty BueaRng mf hekimged for inorganic
memf)@rcells npﬁr@&ﬂﬂo& SN Rh R lfbr i@ r ARETINW0IaEE InSmoryWHllh, &vhE@detifpOncreased
N T A

pr gnpremisigg, rellaet@)t Teeeed type p‘ém@mry ¢y pen obanirdatsd yenel kell Hrgapic memory

cellsq{egﬁgdstcpah@%%gd dHRdahiY m&Elids- anhd @k b1 T8 FRFYme orfe 8F thSlirfaBons of
| east partly based on orlggm c materials. and,

1noraaﬂ& gas%gﬂpeém{yd:elbsv er%aﬁgerg%wl cﬂtltﬁtg 1n|crlezﬁfstné{kiv8ﬁ geng?y whqe also increasing
devmematfcgmmc@relamwommw iedahis merfiarg i dddimdlyyorgaiclngmory cells are
non- tfcﬁ'zﬁllle ah& @st s%cﬂ MJO?I% frE elg ?e\ijescf\%yge@ Glsdohs\(anm%xe ’I‘ﬂi &fs of the organic

I NCr easi ng devi c pertornmance relative to
memeRyyETHR PR ETC OF FETF AR T TRIREIng oc@iaus leytidi tipetigger yhese states are set by
applRhPIMs @olﬁ@é’@ﬂ Hlelclﬁé te8s @inin infi@G raspc@leistaes WAhnotAS valtagd)in reverse bias,

is apdhed 'Phe cerlﬁ a1n arnI tlfleqres%% ith orr %vﬁtﬁou? w% Cl ex‘?ongfglatﬁ%rA% &R he read either

e organi can
electtlwtiy mopmklsebysneeaquw lwecrtlp@@getﬁ i light emswa fqr ougprleevel s of
i npedance. These states are set by 10 applying a bias

vol tage and then th ﬁ# qg& Eplr respective
states until anothe gé% Hﬁygggb e bias, is
appihe etlowitgmesemd 4 smplifipdsummary bfthé mvesmcatnegdwqmovme a basic understanding

of so\ﬁ‘leta!bgét'st of Hﬂmgnh&? BhissuddRddy ¥ 9&%& é)Jte%Qweaﬂgv@@ Bt tp@n%ﬁfﬁﬂ It is intended to
electrically or optjcal by neasur

e3P GO R O g BB TR (RgrorE hpgnion. s e i
mereSUYMAERN sGikre cbhifepts BN efidn irfn stripdifiédobdmmsh pglugk te the mfos: detailed

ry of the invention in order to
descn]?tgmh 1g§gﬁr§é§1ﬁ§§underst andi ng  of some aspects of the

| nv%,smrdl@mto oI 0t PAYY I tie Srepatimaprioaserg apd mshedolppieipy forming 2

passﬁ}é lajdd6n 4 DY@ BHive q}ﬂer dukh ds $an| bBEl@ﬁ dﬁﬁﬁg EBricati®i of iredrganid@i@inbdy Yell, are

I‘Cft ca tion nor
h Ifid
dlscla %(I His g%sswet 1'ﬁy eneralF g udctes a conduct1v1 nyt tn mﬁa m% {:ompBundbsuc as co§)per sulfide

(Cusfip ardlisydepasitqdiontg émconﬁmtme lexsmremssla elfhaltcbﬁbchprnrezé FERcDFePesition(PECVD)

ut111z§dﬁgrﬁnﬁe'tafl !t) Quc&?[@}%@@ms@r ﬁ‘h@ﬂ)rb&ﬁortf&ﬂftﬁ@ dé%%ﬁlﬁ@lﬁtcaﬂdh&ﬂuy facilitating
escri p | ON e r CC

comge e P SR aroBn STHE B LeBi  FHOBRT S Rery ey apigpse e.

betwagnchbore 4 130al 3 &opnd D.2 Pa.f r@slpmwﬁgl) aThedemsifiongrdcesy eam bomositored and controlled

to fa?gglg Lﬁ%hé’cﬁhel‘ t?x sr dep§§i|tﬁlg tl@%ongé‘crﬁwmacqg @ﬁg g}'ﬁfpblﬂlg to.a desired thickness.

rication o organi c nennr are disclosed.
Th éf%%fsagci%h%hla% ?f Fragoife|agd IFlﬁfe faléSe %effém dpiEniee FReFE §f the invention
are de@gibddihbrait i hrib@nrféﬂidi‘ﬁ) Qlintle follolaRe RS riftdp pﬁrthﬁauha‘xemteawmg@uﬂﬁ)e aspects are
1nd1cap ﬁ’ ho%ve\%:? %ﬁb | }1 Fe oP tﬂg Qal‘lgl!ll gs 0 g'ﬁl% the/ p(enrgh@\é;g £ the Inffi]'c oﬁ%}poe employed

emcal v apor
and ﬁe quemlnvgtpt@aﬁ p@n(iq@@ mﬁpc@@{]j pugléﬁtspectpﬁad tbq;r@@@yaée@ps Other advantages and

novdl RGtuled &f&ﬁe@lﬁ/eﬂi@ﬂ G}ﬁll bEéoﬁﬁ appaRntGOMALGSioWing YetdiRE dsiripBdn of the invention
" 25 ¢ ound it gvg(ﬁence of toxic hydrogen sulfide
W e'(f—‘ﬁ‘g‘%,r ShEUEPeY V8 B 9ETS | ow t enperature and

pressure (e.g., between about 473 to 573 K and 0.2

Pa., respectivel ypmr DRSCRGPON b Bk BRAFARS can be
rmnltored and controlled to facjlitate, -ano

ot hE¥ PEesPigentioq Sisatsdby e cagRE LS %ffwa?ya@%gw At ng

C Orp® U ixch sttemeticatesd se@idnal tllndtraton@ssportibo of dwgafer depicting a memory cell formed
ther&dl Ca%}?l'oﬁ Htcan%g fotng&l 1I1 &Ecﬁ@a‘ﬁ&e@gth%ﬂéjor En%le%gp%gs &%%resent invention.

certain tllustrative aspects of the invention are

descri bed herein in connection with the foll ow ng

description and the annexed draw ngs. These aspects

are 30 indicative, however, of but a few of the

various ways in which the prisnciples of the invention

may be enpl oyed and the present invention is intended

to include all such aspects and their equival ents.

O her advantages and novel features of the invention

mﬁll becone appar ent fron1the follomnng detalled
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Fig. 2 is another schematic cross sectional
illustration of a portion of a wafer depicting a
wornarogsasel | fornmed thereon, a portion of whi cRCTAIS2(98/021669
formed in accordance with one or nore aspects of the
present invention. Fig. 3 illustrates an array of
nende 9 iseaptheg schgr{}pélﬁ crgss S%‘gﬁalb]ém%ﬁ?ﬁfé‘@aru@}f ofa évlafeg epicting a memory cell
fornf20 thle@N S pddion\WhwiGidh camde fhithed i adcordmeelwitiona Gﬂﬁfrdﬂpkﬁe offthd present
ivedfle or nore aspects of the present invention. Fig. 4
I'S a schematic cross sectional illustration of a
porkig-Gillugifatey anasipiefcnempey cpliaysash o giay besamenset obgellp pesfions of which may be
forn¥ B .8 R1akce p/nesne%uﬁn&b @Leece@mhbﬁegéﬁm&tmd in formng a
th gplﬁj és aesﬁtlenﬁat%\f%’%{ S%(%]ﬁl? [11 ustrathél of %poglog 8‘f1a cr?acﬁlctéve Palyer ésurrounded by ILD)
whegeerr ¢tappen aullfide kdnips tigpagitedin fcmxfmnaa ponary e inpdocqudapesvdih otd oy enore aspects of
me%@¥§5w&@ygrounded by ILD) 10 whereon copper sulfide
as been deposited via_ a plasnma enhanced chem cal
vapo# M&‘?F‘P?CC?FPSWGE’%‘% gluiﬁeeevfﬁ POTHOR OF BORUAE Y FhésrpPypded by ILD)
whegeh toppen sulfizie Bastedaciepovitel hia o plesn@entmiedchasiod Gh®r dxpositioe process (PECVD)
in fc}?ll;n%? gfﬁgm(%r? ye?ln& Acgcﬁ]dan@ vith o?e o'r ?ho E&]sed'f th &Qgegﬁh Vefttichi! 0SS
I ona ['ustration o |on of 'a conducti ve
| ay@e Sisupthe srereaic Byss sqcmfl %eafteb?f 2Pt 25oRdpgtigielayen (urrounded by
me@he@da@ eppdr edfideRard HRIdEPoNGA R FEIRNG & Ynemty kelll i aca E:ME G th@Re or more aspects
of m@m ne or nore aspects of the present invention. 15
qu V8" hot her schematic cross sectional
il Elst7 risempthen sefmatic prossis¢cienalgilusgation pidupettionef ajcepgigtive layer (surrounded by

ILD§ whtrdof EH?)Q& Guif has!Heddde ¥Rt €27 pﬁ%&ﬁﬁan&u l:ﬁehﬁj:@l Vs ddpB&Idn process
osited via a % asma enhan

eEERos e BrateRl P Rt e gt o B gey e pion

I N Big.Goy Tralpoatiotildch diagen rlinsummge sgepdatdspositing doppepsuigert a conductive
layeﬁ' P\ﬁ%%ah%ur (5f Gne d?’ n‘JOI% nﬁzm&‘gflaam dc&)rcghcg Q}fth gﬂe%g 8 aspects of the present

l'ustrating a systemfor depositing copper sul fpl de on

lnV“‘&“‘&‘onduct ive layer in the manufacture of one or nore

rre maig )9 iRt apéispaaieoviclastagritintidednder atcoldhE & s ramireas@tts of the
resent 20 invention. Fig. 9 illustrates a
ective view of a grid mapped wafer according to

on eFlerlO iysteateyplpie efimeagyfemppigtaken plegsid epriedpeatiens 9p 2 Witpign acggydance with
onelo} wessp@tsesthpbr@ste& @énuefeasur errgnt s taken at grid mapped

car danc

a S pg g tlg rlglFtra{eF]%ta e él%lmng %@eé ﬁ(frre%pﬁnf xtg\g‘o %g?agsergr_nr:e%ts(%z{kenng {‘egpective at grid
mappbd lo®tigna breswader tiredotaedapas vith i on gore tpedtsedd the prieseaigmiontdng

a8 W8I Alagrath @K@ﬁuﬁ’gt a thé@l ?d? Elép\ﬁﬁtln@tcopgér' sEidd BRR @@Iﬁuctlve layer in
| OC ions on a wafer Hq accor.danc th one or

the Qgﬁ&&&t{ﬂg ogqne P%orbpgg%ie in ecéﬂrfl:imﬁ%wn n&or asli)egts 8 3 péwant invention.
di aBig.ais al graps Sapirtingnig effedret da dakirkio pleddf®Bi ohamytedap p@ween a
condild 1\t1tg ga%lhgagngq%}eloz&g Y B&liﬂ?{ Flag/&yn%rccohﬂnce tvs’ﬁﬁ omp fﬁ&@ gstp%s%f Qlta present
one nore menory cells 1 n accordance wth one or
invediite aspects of the present invention. Fig. 13 is a
g r api. 1d (ik@re@h umgraﬁrhgehaeiefcaetr d@sfrib@tfon ofNdnlekdiplacy BIn@e}t deil th accordance with
one or nelcl)r as S. o?thc nr%seent 1nve %1 petween a 30 conductivit y
P HERE f P nd a pol ynmer |ayer in accordance

Wi t F\lgdﬁ és aeq’thqﬁreqa@ 1&@]@@@5 ehaggp caip digfrilugiennf an ¢xgpplpry memory cell in
acc rﬂzﬁee with oheorg{omkpeu& J)flﬂtﬁztpfo@etnt lﬁ@nadaar ge carrier

dl S lg |Eéféplcgsryeli,?ﬁ?t §T§F) L g%) gratgl l}aﬁg ﬁeé @étﬁ{MﬂOlh C C 0 ! dlary meémory cell in

acccﬁdagcc With opsoranvetabeets ¢fiti@presdnt investianat i ng char ge c ar r ier

di s I—“qrg| 1B Lt’st}}epaﬁotﬁ’écr g@ph 1ﬁﬁ%§£ﬁﬁll; Eadpe AR Ehytrlﬁﬁtnll oflafl exegﬁglary memory cell in
accordance with one or nore astpects of the present

accpriapes yijh GRe or Eofs, asppgs %fé]ii’lpﬁef"é“ EP%not her graph
illustrating charge carrier distribution of an
exenplary nmenory cell in accordance with one or nore,
aspects of the present inventéon. Fig. 17 is yet
anot her graph illustrating charge carrier distribution
of an exenplary nenory cell in accordance with one or
nore aspects of the present invention. 4 WO
2004/ 048637 PCT/ US2003/ 021669
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Fig. 18 is a graph illustrating charge carrier

concentration at the interface of an exenplary nenory
woebd4/uss3accor dance with one or nore aspects oPCThS2003/021669

present invention. Fig. 19 is another graph

illustrating charge carrier concentration at the

i ntFeg- 1 &is e seph ilystrasing hgteapaprier pRupRRirafion #the intsifageot et GFgiARly memory cell
in adbbrlidAcONS 0B or%fe@s@&@ﬁ@ﬂe%re@efnt Hhheidar esent invention. 5

&g%#QED not gﬁ%)g;i g Sa é O: THEcallrll\Nzgllkzrg Itr(ea}lon a?t%e ﬁl[er 2EQ o% an exemplary

hréference
nwndnamﬂmgsmmwhewdrmwbmmee%Eﬁ@p@hmgﬁnmnEﬂmms are used to
refer to |ike elenments throughout. In the foll ow ng
description, for pur Qses_of ex urrer ous
specific detall§ éF@ qqﬂﬂ@ﬁgﬁ%%ghtﬁﬁﬁ%ogrovide a
t harhe prgdentimeaios tsaivd deagribed withirefenpice aint drawings, herein likd referbrce numerals

are rﬂ%lyto Q?er %\Hkgrﬁrgﬁents Wﬁﬂ' Tn t&)@foﬁ&ﬁngﬁi&chﬁt@g fbrrbmtpbs%s &reiplanatlon

one or nore aspects of present 1 nvention my
numpygus speigie dgteile are ot forfh & ordsste @rowde@'iheeuga podergedneohbe Pipfeg mvention. It
may@@éx&dehtShow'e%r @d dhe Ekilled &1 tRI HE1AIS orlé DOMBTe Shécti®f e ASsestitiention may be
prac?ceg ]wq a %ess%r)ﬁf:%ee C? ﬁlese s%emhc de?allso (il‘(r ?tg%{%g{a&ggs fugeegvglgtlnﬂ?x@é %%rdevices may be
shovp‘rle Qlemdmgﬁmémm m_)wder 9] fgcﬂlta_r[e qlegcrlgmg; pPRSHLMEIE e&pee@wﬁ}hc present invention.

' 1' | lfil\%tl ﬁ@c&déﬁe&fon@ﬁlu@rﬁ%@f £ SARRP b¥m: kdll 186)@ porBorfy fvhicIddan be formed
0]

i ch can rmed accor di to on
scongggd G ST BB CBHE T RGOl TR ARHG) g B et g vter
typi@iyortrerafecnimede HR, sachwafilon. 1He tafifi0e ablhdes @bpttamblagede 104, a passive layer
106 S&%Qﬁ'ﬁ‘r&aﬁ}@r 1139 %nd astg}9<l:iec§§desl ld |T%9&gan£h&m@ﬁll ckn ]JO@QS chlgl@lla Hﬂ%ﬂtammg two

or n}g{ﬂ sga%li?nrl?}(e:v}pg\f%gtrfgg 1no%lac Iger?o&ggaﬁs; \éﬁ:ﬁhﬁ%{@ﬁrﬁﬁé twq—ﬁ@es Thus, a single cell

of tHa ro@a:m BerifeNa!l Yoot holdldde od ieorcCiae atihfernafionTdinttieanord, the organd memory cell
tat ¢.dB

100 1s a nf)n vo? tile x?lemﬁérl cn Pe!nd E(%(s)e F{}Mf %és g%lgéqglg q:%g%@agﬂ o g S?ﬁ)é%fant power

SLmré}ell of the organic nenory cell 100 can hold one or

MO Bhe b@citcilfele@ﬂ‘rod'b |I\(f4Q§ faRdetl O depbsiting b Bt ®hdctivE hiete@l @NthE€substrate 102.
Trerggeﬁ glédzou éﬁi ria9 be 8rmed n thae srrl]bogaté/ orlora tto Ideposrgoenn?{hg conguc 1ve mnalgenal followed by

0€es not eq re
selegsiyels tapntiting Shadirst QOdustiNg magwal rethtyesmehom Tk st ve ggibiabs comprised

of alcQHah®te DiterdERLRS hstcbﬁgr AurhihdnS t:hr@rﬂiﬁﬁi%ﬁﬁaﬁﬁm%td@hhg&ksnﬁﬂ fhnganese,
the substrate 10 nches and/ or, vi.as

indiy Tom U et CGRRBOIE | R BT BB RAGEY sl
dopérelim@rphals sificin) Imamdhdﬁ;es, agighedike.i Kreylargl ebys thbticargpetutilized for the conductive

- mat&t@lY Hr?dte !H\és@el %ro{f Ihm Rflohb@ ILJO% h)?zés, stdiEss btk %ﬁagnesmm—sﬂver alloy,

conductive terial 'Is conprised a conduct’i ve
and ryggiomy qther allowuch as copper, alunrnun1 chrom um

ger nRpbisie lagolad,i 1s fﬂiﬁt@ﬂl ensmamtorﬁalecgzame T paskimolays]06 contains at least
one con(auc’tmgll f%ckl%atl’n% g mrpoun khl’itrnas tgi a%hit;ﬂg r&nat’% %&3811 c&u&r%e@ IEHoftég.Qnd/or electrons).

i ndiumt1n oxi i con,
Gengialbie the aqrércphb’tf@ﬂ%ﬁiﬂpg Q?élﬁounﬁbqs &l leagtj tyrg @laﬂw Stah% GXI@*}"’}éﬂ‘fed“"tlon states

Whl!:H p}éﬁmt t@%mlstﬁﬁty fa@ihﬂa@té%orﬁﬂb@ﬁd t6 8dhat EndatdepticEgs.f Adcortiiigto one or more

aspeigﬁ 8 tET ?rwlzt rlr)ventl%\}lglpas 1¥e) layei Jf%)g gr}n be Wﬁer Sl(l nje’ (Clllz?] C%lﬁ)etior(u}e? on the
conductiedayersiailavinegbanstdebinicanagrdeiositions PEGAE?) utilizingyy, metahgyghnic gas

preé{lﬁglj Q‘H1§ QLBELn Aol e Yeferred !3%3 lﬂéﬁ %fg}f(rgc éh@ﬁﬁ@zﬁ VQpQﬁdr:b&ltlBl@(l\f@jJD) and
on th Bottonrelectro de

g8 Taten PR S G ABSEE 07 e P e e g Brt"F"ﬁsg Examples of
othd® edtigatiie) fhidiattinf@mpbduads tedotdnibt ympilayedifoniat wswadhyerd0@iptlude one or more of
the %'HQ\%QE %0&&%!&19?(&6 CH Iﬁi &Esre %ﬁﬁé (Mno%ﬁﬁﬂ Alé(mdet('h@z) indium oxide

TVt fafl onpound has at | east
(Is%bf‘%(PfSWQF%XAéISaMSé “89(?"6‘15 eé)(?r) PeldbrdFon st ates V\,hl ch
permt the conductivity facilitating compound to
donate and accept charges. According to one or nore
aspects of the present inventkon, the passive |ayer
106 can be copper sulfide (Cu2S, CuS) fornmed on the
conductive |l ayer via plasma enhanced cheni cal vapor
deposition (PECVD) utilizing a nmetal organic gas 35
precursor . ThIS process can al so be referred to as

. e I L R AN TN\
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The passive |ayer 106 is operative to transport charge

fromthe first electrode 104 to the interface between
woheo4ongrani ¢ | ayer 108 and t he passive | ayer 186T/US2003/021669

Addi tionally, the passive layer 106 facilitates charge

carrier (e.g., electrons or holes%%gnjectlon into the

or g Pessivedgust 106 Geppertiye iorapseesdarst fian B frsiehreirode { Qrio e interface

bemtehﬁhecda@h@ RiyerQ08 dnbl @ pdtsElvet 15\,er msgaaulﬁbnmmﬁdrpaﬁs% uhly&rl 1n@fa¢11itates charge
camier (;rg ?élfb(gl%tol O ﬁrg?cﬁ.lr%n néto g’g Oli%%'l:lcl I\z{ [ae%c’ gOS \a}réd 1%1cre$ase% th% 6%1centrat1on of the charge
carrigy in the sngm@am)qg@énnz @ agedifigption <Pfrﬁhet0h@u<r§1aéssqf\¢@ ofeagielayet §iS. Furthermore,
the ﬂaEhv@ 12081104 Qn B sRRERpdsiiEchbfs @ th& a8 Bayerbo £nldRiet6 WdifE: the total charge
" g 1&? passive |layer 106 can in sone instances act
of thgdevice W} 5 'yst when forming the organic layer 108. In
t hi Bhe porindeyter 196 cancin $pae ilsiaures a0f as a catalysj wiga foedingthg engang layer 108. In

this Egﬂhe%fféﬁl ?ba@i&%ne' 0@5 Ldnﬂl gzltéﬂ ot‘%Qﬁlmnénguﬂ:%p Emttahffoﬂ@&l?&céﬁ?thl& ﬁ‘a)ésq'\re layer 106,
grow or assenbl e away and substanti al

and E@W ﬁ’éaﬁiTF‘E]ﬁ PERy aE‘%S“P%‘Pé‘“"B]é%rPe&?@‘C‘Pa&)VEPC e e, S“rf%e s aresult, the
backberbibilthe chijgzatdorpacionmans mof betsdiealig@n jn igitdaitn hitgavrises the two
Lecule may be self aligned in a direction that
raverses the two electrodes. The organic |ayer 108
i s Theprgamdc layer 10§ds fprapsd pr tbe nagsve fayar 38O anA epsilie &y an inderfage bafyeen the two
1aye}sn tw&gaﬁle 1ap@twmmba Bihed ViR a nindpeSt smtaﬁmchafqg@nbﬁe shek)®@hnique involves

grova;\geth (ﬁ% 1c ag%rﬁﬁﬁcbné%e ﬁassg‘ferl]au grtisg fg thﬁrl'{ec%%%e cgiuﬁ F% ut ze?l 1sra spin-on
techli@@ vfhich invblies dermsitiig\aaniktery efrthelr@@enalmnm $odventt 3@@ thm lqm@mtghlatsolvent from

the éﬁ%at@/@e&%&é IA%aﬂer lsu?ttalﬁe @&haueqpchléw;l Q%ﬁ&eﬁé&ﬁmﬂ\@\ﬁﬁ CVD includes low
i nvol ves OSI &Ba m Xt ure of e materi

nd
prst) DER VLA DR (LB 0N H T RSS! R FGh{eDfign CECVD). and hih
denséty Bigicaltvegoe Hepodittod GEDC VAN Ot hsanot tgpidatl pirk@satyeto Ametpuiadizé @e or more ends of

the & %ﬁ‘nﬁ)@l:ulé’ 1?' BRAE: tg %Bgfﬁ{ tE larP@ec(rWB)ssweQYy@r ' %&E%Q%qul%e a chemical bond

essure chem cal vapor GDOSI I on
fom@ﬁ PriYiteR Hhe enggRiedareapis polymeg el pesstn la(an%/o) and hi gh
de nﬂiebbgalﬁhlefﬂ' omlis ty A0y cotlppes bita cﬁlﬂugaﬂem\g/ﬁ)c makekiall SicH¥9h small organic
molec%le aIE a co du agg P ysniaer; l)/é %181)%&9 In nattylce)r(r)lsg;gollylln{zere ag %/mer %acﬁg?on? of%l@%gnjugated
orgeelc goyme ey p@@g lopghiisepeiveentisrriseifades 104 anddyO (e genggally substantiall

perpemdmapta khe %Eldfaaﬁ)g sﬁl@arcm thb a&a&e@a@ mmd mm e aanﬁlgatsaroggaﬁlb folecule can
r a o gani c
e g e L R ST B B8 A P i BP0 o

chara@driedd iathat tiey 6dve agrleppBipwlboibitoy gpd haiGhey vl agwuik @voddn cho@ resonant structures.

elec

---The %8‘{1“ &%aglgec(ﬁ g'nl X&Eﬁ%?ted c{;}ga&@ ﬁlatglrlags‘%gﬁtgbulteg%qﬁe Joﬁtroﬁ%l}l Jsfr‘c[uctw@ properties-

€ conj ugate organi c po
ﬁﬂﬁﬁ?“é%ﬁ@ﬁﬁ”ﬂéﬁg?ﬁ%Ase betmeen the el ectrodes 104 and
110mss c@nnect@ﬁ m&roahj hytedi bt@ﬁﬁo&ﬁhtdn&ﬂhhsythe 4baikye Behate Uﬂd&bceﬁt@harges (holes
and/tirle%e)c{rongh G’enera?lc t rglggate(? oré mc molecnll ee }(llali flt%gagtrtv%j eétubep aﬁe ox1dat1on
redugtionistatgh clhe Uzvosrela,ttvelv btafde smt\ee p@a@ Kb ormiugpted Qagapis polyrser to donate and accept
chm%&%d@é@&ﬁﬁlyﬂﬁéré&f Qith tﬁs&mu@tam&ﬁaﬁmg chRboRsdll es are

character.i zed overl ap
o DT ESTEGME i 5 Ry St CCHES RSoOPH PEv iy cneanc
matgial self bssemebdes between the blectrodes furgg foprdatiomertdepositigf. Examples of conjugated organic

pol}lrrgg 119:91@& (ng glt Iﬁ(ge 39@&[%916@&?&'&%8? pgl%’llxtlgy!apé'é}tlgé (c‘isQ)r EIQ'E)

control | ably conducCti ve properties he selectively
polydiphraiateiras: ﬁ%ﬁname PﬂY(PﬁP%YI&‘B rrrdete: gplythiophenes BHYRGRAYrig) Porphyrinic
maceic ghdes tlﬁoll’dl&iv@ﬁzledibolyh])a@h}trhg pé@fhdtdlibdends Guct andtyterratetes goygiphalocyanines;

S n e

pOlyQ’Hlﬁ.el'gg §ol&%9 Cl)er% ag% }%g hl%o e‘g {ﬁngﬂ h%% raél‘lc"tfesé %fs%%?%ia\gl: lnXtenaﬁ &ﬁ be modified by
mmm@Wéﬁ?Wé#W“§ﬁﬁHFé ¥k dati on- reduction states. The two

relatively stable states permt the conjugated organic

pol ymer to donate and accept charges and electrically

interact with the conductivity facilitating conpound.

The organic material may be cyclic or acyclic. For

some cases, such as organic polyners, the organic

material self assenbles between the el ectrodes during

formati on or deposition. Exanples of conjugated
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The top el ectrode 110 is formed on/over the organic

| ayer 108 and/or the passive |layer 106. The top
wehewtongde 110 can be forned prior to the fornBCTMS208/021669

the organic |ayer 108 depending on which technique is

enpl oyed to formthe organic layer 108. The top

el gb¢ pedectrode( 19 i fapemnioves the ofzanic lexsnH§ @nd/ay éhepessizg lpygr 106. The top

electHE 105 be ?drﬁ&?ﬂnor 6 &0 ?drﬁlatmﬁ: BF' tﬁb"UréAﬁﬂ: la?dr h Mﬁfe en&ﬂ@cﬂﬁihch technique is
other. sul tab Efl 8%p§uct1ve nhatenal such as

emplgyfefa P ?r?mcéﬂYF Py g ooty BBSF‘”&%
nickgroigprofomiunt sityer @ppet atherahigible lyetedaip krdipedloyshreeof. Mddikinedy alloys
w1th9<%)85rl}l§d 4?19%;6 ﬂ}ggds&fai Jnggﬁor;l%algm ellyeliop el ectr ode 110

varég enentatlon and t
me P fuicknsps|of %P%f@m&sﬁ@@? e ertie tpRyhRstde | %ﬁéﬁf%@?@??ﬂ‘iﬂ%\?ryhe
1mp1§ﬂiHnﬁKcﬁxetﬁ& thé ﬁlé}gteﬁ celliBeihg kd@struaddo Hbwéef) onaxedtplatyohickness chnges include
e oy 0 8 oA S B o
01¢mmmmmd&msmmﬂm@ﬁheaargan|c | ayer 108 and the passive

S e?’lzlg l‘%&lﬁ? 1@%1910%? dltﬁeci)';aésf‘égiayer ﬁ(%fafer c%ﬁe‘émtegl 1&red to as a selectively conductive

conductive dia or a selectively

medig girgleetiveiecangyplte [aypn g R Pipeeriie gpais I8 st cqueive, o
condﬁaﬂb @en(@o@uctwé)@ﬂd:lé@ﬁoﬂfﬁ&l in B Gdhtroll20 ﬁhdrmeﬁhyuﬁxlymg various voltages across the
medS laﬂweg onlb% b ﬁﬁn be nodified in a controll ed

Sl %y a vari ous voltages across the nedia

Vi aThp brean@l le@t 10@ azég sipile tigknessiimt deppnds gop Bia Fosan dRydemeniigons and/or
the rﬁk@&’rﬁ:eﬁwﬂgmh@atgdh k&K ETSle Eféﬂbla@@ﬁ@&@ﬁthum& fbrhie: oedafis fodymer layer

enent ati ons and/ or

108 {5 R4 b SSBHE P OB o KUY DG EEegH ookt 25 omor s, and
abodt RihGkRESS atfo@rr0.05 laen @ h@ahCabpa |l yinedr ldsﬁ)%mlarljl,(ﬂ& passige AP U6 has a

sulta% grp }c%%g can dlaré/%as% onztﬁ‘bglu teme:nta 1?11 a%d/or rge ty c%@ Qelilﬁg fQo‘nQa]fedl Some

e an bou
examﬂl’ﬂs oksnibE tiodkneskrs frr the pBGvellayey ]@ﬁ arey fellca\ﬁoh thb@eﬂs Oﬂ.abw @ror more and
abOL{c ﬁ 2? %[21 oﬂegg L ﬁ{clcr)ém Jf Hn%utﬂai%} M&e Llfa)éﬁc[ut (;-&QI)IH @Is‘les‘gl an@é"ﬂlitcﬁgés @f about 50
ness t can vary based on e i nplementation
A oranwet/apd amw@p@%@r lesshei ng fabri cat ed Sone exanpl es of

S u i IB @1*3&@0 faahtgtk §1§of ﬁHé Brgﬁrh@m&x@?ysdeﬂ €00, ﬁy &{ganjcQ@eﬁIOS 1s%8nera11y

th1cl@r tiin@ﬁ p6§51vr3 L@§§q rtl ?ﬂe 85fgﬁcé glge t18<fkn%§6 8to {;e oi%mﬁ laéer is fr20m a%ou?bl t1 to about
500 dilnegteatr thah ti@rthickness efgis: pagiivellagert hisckmessted tit cabmuttabE@atlos)can be
empgg dq?gcgorgaqga vﬂﬁl%tpregean%nm or less. In order to

tate operation he organi c nenory cell 10 )
 t nae gt eeroayel 100k, C@V@r@ﬁ@} Hrpapy el Y (P atfé“d““”e (ow
1mp¢mas:s biven’ 1) azycedSr nﬂn@ﬁanddcﬁve(]{lﬂgl iap@EeEt or ‘oifd shii Honeesunbke cofventional
yer is fr 0.
me:mor)gce{I t%e ?rﬁ 1c l‘l":l ory l9{sn ﬁlﬁg tg gﬁvg&ml]'lﬁ&% glgag%oé stﬁ% 1é1:‘c!)r{t§'§s§ to.a
Con‘aptpmé Slempry aelltthaats lmtwetp tvesfateptsise Off aftqnb sthe arﬁa%fénez@ry cell can employ
yﬁ@lﬁlag@éé@&f cbiuARBOH (ﬂﬁﬁtﬁ'ﬁadﬁmbrﬁl sItal'ﬁsE Bj’r efaple, thdbt@lﬁic inBfory tdliecan have a

low bnéqgﬁagce sggE n%a 15 g v%r‘}lr\%lglgli/ ac%mduc 1ve state ve elcr)]x%/ {m\%gﬂlﬁqu{l}) aX1ghly conductive
statd (fopenipaderse girte);' amaliductye state (mplmméewelemp@mq jtaj. a(lqlﬁi - -conductive state

(h1gh %@ﬂﬁ&%ﬁte%erel@feﬁab)mgstﬁﬁﬁo@age mﬁﬁﬁiﬁﬁ)rbits S frkaftion in a smgle orgamc memory
convent i onal el | anj.c

cell s ¢ & AR RATIRTATN 5 e Fon Bk s oviing T of
infofrifidr, 8 Sthted provilingSdivemtforamah ..0enory cell that is
i nb&rﬁlg c)éfaiﬂtdgwce%fééﬁt §§ el(e@rogs ﬂowqfotn tﬁ)erse&ﬂa elecgaﬁ 1@6&%@11% selectively
menory can

varyl ng degrees of
congustig ER??‘F {pitheyfirgt 61"?“6@%1’(0% P%fedé’édl"?lfaé‘?ﬁl?he fofperlectrqdgy if the organic layer is -
type$ RO Alibridel) helesTiot fismnmfiyst eledtibdeciantoRevs dectrddo WO if the organic layer
edance state i
108 1s,?fp ttypee ct)nd%ctor (frtboth eI%clﬂr% aaﬁ% heo%E \{; }eﬁ)ﬂfﬂe b}llyba ‘19 )E;fqtl(:‘égr% J\J)Etth In \z/uéd p type with
state (Iom1|npedance state), a conductive state
(rmedium | evel inpedance statey, and a non-conductive
state (high inpedance state) thereby enabling the
storage of multiple bits of information in a single
organic nenory cell, such as 2 or nore bits of
|nfornat|on or 4 or nore bits of |nfornat|on (e.g., 4

.. ' s Y ~r—- " .. ..
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proper energy band match with 106 and 110. As such,

current flows fromthe first electrode 104 to the
weoeeomrdse3el ectrode 110 via the selectively con#aTiiSm®3/021669

media. Switching the organic nenory cell to a

particular state is referred to as progranm ng o
promqngrghl@nd mpqzbd;glw&%qrﬁé 1G. As ﬁ‘@é’(‘fﬁ‘fﬁm %&oq}g);he é‘fﬁ)ﬂwﬁ(& 194 to the second
elecidale t 10044 tHerseM&lv&Iﬁ@ﬁdl(c&vegnedlag volts, 2 volts, 1

xloa§x¥nﬁhmget%lec§ aplgs‘;érggrigﬂlt %“%ﬁ%‘t 1¥fe {[gy clg}la?nmni?g or %rltmg
Progyapintipgjeaccenpdished b 2pplyiegla pagicalsr valtagh feegs ﬁowl@ 3/¢olts, 4 gelts,-- ) across the

seled@ELY &ﬁfhlﬁﬁﬁ%egﬂa N tHeQRledroti @3 PLMY i ME T@p%hrc@s} v&ltaad, Bls@Rfrrbdto as a
oA o R Pt b Sy s
voltiggpxinpily¢dydudnesenat epeetidnh Tas Hiwrals ypikdlls g ecptrhta threshold voltage that

corrg'sg&{dgt% Pég&gﬁ;ve (i%lrgdes%@ @eté V& d‘%ﬁ" e q’hbsﬁn%;h%ﬁ vglﬁe Hries de&fufmgv upon a
hreshol'd val ue vari es dependi ng

numﬁg%%?torépclpcg%gtt@rlgenptﬁ of taca]pﬁgla{s H‘@t GopRLityte; tlte}prg(g?lc {nﬁréor}e cell, the thickness of

the Vb8 ldyah, and thetkeconst i t ut e the organic menory cell, the
t hi é«lﬁg‘ spe%fcm Iels'la%ce o@ [nl e%éﬁlall sHN&! ch a@ glga E)llﬂeg efe th@ﬁeld that exceeds a
Cenera % presence o ex

threshpid pyglpq (* @u etﬁ@a?sm@tﬁ araaﬁpuefl é@ta@ e Pt readfqr erY “tf?fﬁlﬁtloéklﬁ‘éfé‘d%the organic
menﬂ)ry dehrvasianligd aWdhod 8f the &&rnaﬁsﬁﬁﬁlﬁt)lat I@ﬁ:l%ddb § SiregtidldaIe (“6fFF state) prevents an
e toa wite nf ornatlon into/from

aPP‘Fﬁ @018‘? FANFE ‘?‘i%sﬁg‘Formg—@P 1“8’/ i et?eeoé%a o FEPRSAhce of the
ext Br el mfgtmammlfnomtﬂkwtgaex meraaly cell, & oltags proledtriy f¢ld)@.g(, 2 glfs: 1 volts, .5

volts) qs@%ﬁ)ed 1811 QVCQtQée%o@& Tf‘?@leln' iBskaMed g Lenteht 1¥\§e¥f51%1e@ {hi6f, 88@in determines
information into/fromthe orggglc nmenor

whigheBH2nE PP BAFPBIY FHIOH (e hish GERSTEnmEROP H%Pé?ﬁnce g hhdane,modim
impttdahct agetholkep | /atateil upfd, b Thpgdandg relatd toy tk t:empld, “vid] (¢.8, 1) o5°ff” (e.g., 0)
for g c?rllﬁlt )e dlaxﬁce%ptgl b@ d: OYI 808 o}/‘q.llt f’agzpquﬁpsltgié:c@wc Ii‘tqg]appl%aated that other

ance neasurement i's performed which, therein
n“m&%ff eistehea Proyift QUier Bipay BiePrriptiets a T Rertsh forRtigR W“éf‘é‘lnfto the organic
memdﬂy deB, aGhegatiVtl V3l gt 6AQPRING ppoie k¢ pblaity bMiped@ing €gnal thatkexceeds a threshold
nce, medi um i npedance, and the |ike). As stated
the inpedance relates to, for exanple, "on"
( e. @g 2 is)d cugpway BEYF 111u(ty@t11§ anoth}) orgafng:rmealo@u:all 208+ agpogiop| ef pyhich can be
forn®M id a@corcﬁ&e with 6% or mord BspectsQf the prdsentlifvent@dn. LR Ghembc@l is a multi-cell

devi appr eci at at o O.pupbers of .
e LT A O BEPOTHLE S RAPYT HOEPRPAPAUT BRGCe feyico200 khongh
it is & tmoppréciafed thﬁlanqn@ry stmaturgsdavingmore thandéwaeleaan be createdpFhp memory device

value 18 aPpgle

. 2009&1ulies Vﬁ‘lOG%h‘M @ayé’r@ Lut:l@&@ay% 2@ aQ@iO@ rv{fﬂeﬁémgﬂﬂ@a%brg Sre hitFreferred to as an

oarlt of he witin de% t hat exceed 6&
oty RIS () S Fase SRR oo oo R e R g
subdtdntially hityery e g tefisl GivirgIdicle aproertite MMithin leyet 204206wer alectrode 206 is formed
havi%? crm ass%glathI ba}M(l,l' ﬁ%r ?@Q}ﬁpﬁltlgiteg rdﬂ‘ﬁﬁod Jf @ e f é‘iie@?_(ﬁﬁ 2&4 151‘8 a %?equent layer

asp ect esent 1 nventl on menory
210¢ @hq loWaS elg;trge}ﬂ 2@13 isg §¢qera12§500ﬂe§1ﬁttyp ylaialéa\} |sg<@ as qogper, but can also mclude for

exatnplé, Ul diRE éuﬁﬂ)leﬂ:blﬁdﬁ&ﬁve Shaterdal dlUlazls alifilpim Sdhfoth@idi) g@mhrﬁum gold, magnesmm

00 alt ho
mang%nesae_:plﬁn?uéné Iug_{l élgketl ﬁ)algnamm atmum sffver fltf}?ué% Z nc a s thereof 1n?c’ P]m %n oxide,

polytsiligoncdop¢dsamerphoul eilicon.arptad &thIth endlwr yExa@wsc)é allom'@at can be utilized for

the &oﬂ@dc%%teﬁﬁ 'ichlHeSHasgllc%/@)eﬁ&fai@p TvaYb:R1ES Hebtrel @@ Brass, stainless steel,
ers_202an g \;\4}[ &in such layers -are al so
nm?‘ ug §1g5g allqynd Yasious geher 4llgyse - | ayer di el ectric (ILD)
Such phssiyelpgr 2102 fameld 04 thelpwd elegedd 206 macrotdance with eneioaingre aspects of
the E srent%%@rﬂﬁll the ?QQIJGQEyer cal Q&tei’d% eaAe chp@&}ﬁflaey (@@25 r@IS? Edd%lm be formed on

aving dielectric properties. Wthin |ayer

the qu%@rweéw& flfcgere 2908y nlasmy eRhpRsed %@uﬁéwwg*epo?ﬂﬂ%g%%wtowﬁﬂ organic
chelalIvhpef depasitiefi \OSVID)aibrefila iie Bdr@Gic @asfpfecigiop 13 utlized 4@ the presence of toxic

| ower el ectrode 206 into a subsequent |ayer 210. The

| oner el ectrode 206 is a genegally conductive

material, such as copper, but can also include, for

exanpl e, any other suitable conductive material such

as alum num chrom um germanium gold, magnesi um

manganese, indium iron, nlckel palladiun1 pl ati num

S "
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WD 2004/ 048637 PCT/ US2003/ 021669 hydrogen sul fide
(H2S) is thereby mtigated during the formation
wonroeddss37’ The | ower el ectrode 206 and associ aPe®/US2003/021669
passive layer (or |ayers) 212 cooperate as a connDn
activation or access elenent for the nmulti-cel
hydremsmeyifide (FoV) isthergtymnitigated duyring the fopasian Rrecessq s lovper zle%raée 206 and
assoc@ﬁe%rﬁas@ldéjﬁﬁr (ot Rferg b B B6eraicts 4 @y@ion 28 7atibBorAtdS GleABDIE the multi-cell
he Iag&g 204, and 5 organi c sem conductor nmateria
nwm??ﬂam§ rmed within the |ayer 14. Such organic
matAdtei thd passiva lage 215 los beex aidipl, the diglectiipddypr R8P isiaddst eftpivarige layer 204, and

orgat?g &ﬁlﬂbﬁu&&l 113’;:1@?15152'14 1§ %Hed%thﬁ% 186r 1408 &n QJgaMaYﬁiﬁﬁIaﬁ’ beLREexample, a
Cls or trans) Hg henyl acetyl ene cis or t qg#
P°1Y§€I1%Phlﬁlﬁﬁ%fﬁ%?fcé’8]é{1‘w SHF.2s FBPYAHS 91 |Pﬂléa°et35‘g‘re;$t‘i)°r;5rﬁ‘é?$1§?f’ grylacetylene
(cis otitrans}; Bo1@digheryllapfidne polyaniien; polylpyberyjeheiiyiess); popytiqphenesipriygorphyrins;
porpg;%%{c %ﬁ%’r&{yﬁlgs’ th}omepllfatl %&)blﬁ&)ﬁ'ﬂhﬁrﬁ? ;B@W@%&Qyﬁl&ﬂé polyferrocenes,

ocenes sucC errocenes,
polyghfia @HWHEH@EW@ﬂ@ﬁ%@NWﬁ6W§VW% t¥%es: pol ystiroles; and
t herpb brk@ic rkridings @ bz@ﬁ’eﬂlb’ Gil1dABAiR B Hﬁiectﬁcltﬂatérﬁl qer $uckh diglectric material can

inclugfiia, léclrr g)gafnl\{p\qe,gslﬂ%% og(ilde éﬁe CSal r11con Idlomi?e J%&) %1 gn mf§ H?’lgP 4), (S].NI) s1hcon oxynitride
(SIOg%), Bleoria@kdBjlicorsixide (HAFLi rokpitiesn (2Go@BYs S, teparthasilienis (TEOS),
phos%l%sﬁwf’e)giass((&@’) boro?)hésb&gﬁca@g)é&' (BPS Cany LuRhtidPi)on glass, polyimide(s) or any

[ uori nat ed i.C oxi de
N TRk R T
orgafib estpiud 314l (¢ae alteingida dsri¢r REE) betiren op Hewpdro aridloi et watglaligighereby
memgﬁp §§)22 A4 %24?’;41,[% i{)@gh ﬁl vgﬁhap pcgnon' &Y@%d chﬁtleéﬂoﬁ@) gﬁﬁe?()rgaﬁﬁz material 214,

er sul t [e insu
Thug, i agﬁelﬂ%’f%se AoREIoE BRURTE PPt 0 Fisde 116 Sgee S3(edy b 0ot
impddedcegsle) ahﬂ% @toiem B (drea0 frg@NthCmétmbyedeil 202, Riedead i€ asvitatllswltage is applied

betwé?n;egf:ctro%e fﬁecfrjxﬁ }ég\(};g stcprg%/e\é’g% IEan b% th%!i ﬁl‘i&rﬂ%g gr§m)atgéjmemory cell 224.

nic nHt
ar eAsfgledrehgve, muliple elpcerades proe forked a‘eoverthawaanv magfriplget fosprgmore than
two &Em&r? SO NG VEr, z{'@&ﬁftﬂ' &lsucB hhiti-cell RkBory Hdvicés 2001 tdn 3O menufactured in

vol t e IS a ween ectro
acco%%ce Bﬁcggtgi él{cglf QS) r%em ry d%ilce (6g P@P}g %%Ib%néngl s%orege cc%? . and so
fortls tcastel)ted:am nbxevogltltgn@dlonyﬁC)( (hr additiery ccﬁm@nﬂ)wotdﬁgesrﬁgqmp ylu%@qeﬁ at 226 in

1aye122?18 cantfd ﬁlroﬁaél tb ftor@ e1§§é' feabhf vx)ﬁgzl al tyl 03 mARREN fdcrurbBh WRGBance with
el'ectrode 220 and el ectrode a storage state can

the psgsens fnygngep (-8 %’%ﬁrbyf'ﬂé"é?éd oA t“ﬁ‘ée) ‘menmory cell 224. 20 As
n ot Rftnal3Ouély tidfetehg@inemehl@sl of Ges a cpnichydllubtotarthd degh cpll @tructure of the

»memo @i c}e%{:eq%g ; Ks chB orbge@\lefi gc]lﬁ h% Q)p fo%mnqaﬁrg ZEhwlln&Mam{um

eover, [ti-cel

dimefigion) e uE(H2 ééqsmesﬂefrq@ﬁhqﬁoaléwwéaf rginic HREH %iléﬁe%dwcffﬁ gl 216
(hwhahqghated CerU|t (IC) nenDry devi ce (e g., 1 Mit, 2

co n'gl{rmrlljgct{)vplé aan arra ai%% 0 motr¥ (iells SUCQQQMI 1? 85de 91{ Hgmcarg Icells described herein,

on- VO
i g rBuplormcirhy ingsacrall ormadon 4 Sgen ot wefermtndFmdre Pluraagyéf columns

302 QerQTéaQJ‘as BB, Pl a‘il)ﬁ.lgahtyQ)f SO B®, reRFr@SE as WoRfidks. QMnt%dcﬁcﬁl of\a bitline
structure or dance

and ) g/o%iﬁlgl E\%gtgtgﬁ,]tgu a}dﬁr\eig I’?? 3 leﬁtmlclgr n&moryg?li éﬂl Cge red m the memory cells (e.g.,
as al0@adl]) bywhobsing. andRehddgrsignads th appgfphzye ctobmmeefné FENy gethemym feag[ Via a column
add%%Qtrc%te (d:A§ 306]and Qro(’v%i’drééé ﬁr‘é’bé (IRAS')SJOE %sge%tn;e IQ)H @Jamﬁl@ |t1Le state (e.g.,a O or

structure -menory device be
a 1) ghdemery creP &ﬂcetfﬂeat?l&ﬁs "ofl‘mcflﬂte"fg’(eﬁutc’twd‘f“és CQ%‘B‘“ OHhe array 300. In dynamic
randb)lﬂ abdéded‘emsﬂya]pEAM)f €t exihble) memotdi cBlBﬂ:&ltﬂﬂ&ansitdirwa[tautoe pa82To write to a

LD LG o RS SoaTBLaEifvh@ kne Zebghe

e e e e
trangfgfprpingieg cplgmys; 4gd thg stalg fhatrpspeniiverarRscirs sheyifgks op é"lnlbg Sen%ta thp; appropriate
cohidhs Gl vk RAE B0, TdveadTRIERkf hetdils a Sseciiiphid cAacit®rintine theil&vel of charge

illustrated. Such an array is generally fornmed on a

silicon based wafer, and inclodes a plurality of

colums 302, referred to as bitlines, and a plurality

of rows 304, referred to as wordlines. The

intersection of a bitline and a wordline constitutes

t he address of a partlcular _nenory ceII Data can be

Y | o ~ o o A
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9 WO 2004/ 048637 PCT/ US2003/ 021669 on the capacitors.
If it is nore than 50 percent, it can be read as a 1,
wobthermMeese it can be read as a 0. It is to be PCT/US2003/021669
appreci ated that while the array 300 illustrated in
Fig. 3 includes 64 nenory cells (e.g., 8 rows X 8
on the eApeniters) If it istnkpee thand' peveent;, 1 ganrhe fearhasia d sothepiteiitoan begppdppa 0. Itis tobe

appr&Aded B VRAE the Srra?@mﬂﬁ/strﬁ&i ih Big M ek1ddSs 0Aemb§ AR (d.4.,/Birb @K 8 Elumns),
the pﬁﬁ%blg%lr'l%qln ﬁsleaﬁé}}cg}%g gq alflgxll'lur gr.PS ?xﬁrlru%g re?ng:ﬁ is noE tﬂ gglld nu%d %0 any particular

configwation \errangeradnt @ndloanyugberd0@ertdnatellean be ut|I|zed |n

fo FImnﬂlg thJI%TE %yav\fﬁ?lu!ew b2 laylall 4ob §15trc§rf Rl RorRing 8 'i’H@ﬁlUr cell is
cell can or instance, correspon to the

illustgpted - Pychpa awlatgbgeél o £ 1nftét§ﬁ é%rfesqoa to rg}*cénemiry ce‘lﬂ(gsclrlg éﬁove with respect to
Fig. 1.NHe U§l@Sncaid@ @néctidedivaleyet €0pes 5. AOZesfoadigg tp the dottogssironalie @y depicted in
Fig. g)%urgoblgdeg 8& éltgépsﬁL &1(1:1999% Q‘llilagx%!% tn%dloé thlcﬂ:ag alsg'ge referred to as an

ed on ec ric or tnsulatin
innerfeyerdigleiic JOR)- T Fhelhctrecaﬁateawé‘* pe fprerernliebp Prred i agpsuitable manner

(e.g.] thﬂl a&’[ﬂgmcﬁﬂ @lnﬁﬁtaﬁd/& s;(utt&r[ﬁk tecﬁﬁlftﬁes(ﬂ la tBitetchad téMdin@4nl apdriure therein,
WthR ﬁan(scbsequentlx f)e telf((egl n.\%g ?g')’nduatlve ma[egg go form tﬂp%néﬁflﬁvte ?ag%r ThRHMeric material

404 g geridentivalgyet @@Iqm topnde pohstafh back hee’n V’etc@mfdl rthshammlrwlaﬁhmg (CMP)) to

prodfdA BelabtirEa Jnﬁ@rﬁ@c& bhd helmt%&%m%@%ﬁ%ﬁ tel1dferd %ltfarhz{tllvﬁﬂ the conductive
conduct j ve mate

th rmt uctlv a
lyenpi o PR PSR G e D Ao e 5 g s the
condd@ite hajeerundee giclbdtichetbribackeopductiye laysrican thdnéppaialied and/or etched back to
pﬂﬂgggggg5ggbmmg3&ﬁghﬁ m% P)) to produce the desired '
ni

I ckness di mensi ons acyoss
| ayfse conyetes ryan 407 Eqryacluin &SRB COPRTES YFLFaRY oltes S pasuve
mat&lﬁlfsﬁﬁhds f1brhisiim, aﬂﬁdmhiﬂﬁgeﬂm&ﬂuﬁcgotdl, MaghSstue; maigaréﬁbmnd:tam_ itve, nickel,
palla]dluméllg %mgnq 1(51 \?eﬁ rtll aa].um1 zgn% naﬂo;%\(h%ﬂzoio M&Eﬁnttln g)&&ES &}gﬂg&cﬁdpydeamorphous

ectric mateéeri
51110¢na§metﬁl sibigiflest 4n¢ fre Blee- Fesnipieh afpllayy dhrbien b wilied fo He gondggtive material include

Hastgfo?@ma@"ﬁwelr @I&kl@drﬂl@on@l@ b, seRRbysRE, ﬂdgﬂaﬂl&l-sﬂﬂﬁ alloJ)w@d various other

ducti v for exa
oSO UL 0S8 LTSS ] 80 GO i EAPRRL o
abous 00hPaSr @bre aidnber 100dm OIm:ssmboug@@m piumqre @d higbut 5 ®m or less, and/or about
0.1 ga ?1 1%%&: gnﬁ‘aboﬂ?ﬁ?ﬁal%%s% Therzlgellem mlltgrgap404r3£nqgc%lde for eﬁmple silicon oxide

I'num silver, tanium zinc oys
(Slor> hdiratioxidp fSeFsz lieanpmitiddei (BN, gﬁeiwyeliwpm @GPitridel Gifed,): fluorinated silicon oxide

(SiCATP E)(ﬂ QHdén, £ ohd sfdh, teﬂ&th%rthsshﬁch@ (105esS), plaﬁlﬁilohﬁ'tﬁte lglake@PSG),
boro%%:ﬁg@%]ﬁa@ ala :a’irx} ﬁl?lﬁ%tﬁle%g‘g -on aa gtpo{y}mu%? S)r an}K)tHer su(lta le insulating

matdriavar , Monel (r), Inconel (r), brass, stainless stee

ga 9 Q&bﬂdmcéwthV&E oﬁhdr@%pec@ Bfihé/ﬁi’{sé@ H@en@&rh £thin kb 'opdéﬁductlvuy facilitating
one exenp

g hi ckness rang\e for t ?nduct 1
B IS S e OB GBE e TR PP A8 pasie e ..
laye2lDB it Fif) .1 Dahd Gidilitate comineivinaivaboibd coidictDelager ahdgler lagepoht will
subs&quinﬁ %B]%erged tmmﬁrléggaﬁt@&%i& e‘rﬁ%ﬁo?}rceh eﬁé cop%g}qclﬁﬁe (@ng L&US) can be

dielectric
fornnﬁgseaythla filmyenthecapdugtive |2y éza PRgpa eélygﬁﬁ Flgmlcéll vlapoe Gqﬁao%t%)indé gaseous form

of cé’p’éer(sﬁf1@4ﬂ6 ﬁhﬂtﬂo&l@&l adbx@)ﬂied&ld(lcﬁlv&%r with hdliag Pptivnillyibeig utilized as a carrier

gas. ( “?&St?wzlo%%{né s P I\PeFI}rscg)f) J{L}d8 6sxult11 ax t ESI:C%E 1ch g\'%/ >ygtlecll by a constant power rf
excigtior oo 0 & devetop plagrest rTaemﬁa} elrgertmwmscer atltgaqesrmyd for highly toxic
hydi%Bé?n%ElB&bS(HLs) Qﬁfnﬁ th® bl@éﬁs (I‘E@@tal o*%ﬁ’xﬁ rébﬁr%orh@@dah b&; & &(aBBSGhelate Cu (II)

dletgytﬂnp%wt@mlatﬁ grlﬁeu&f $ 1-95[)_,)2 @S S"Feafg os%m} ca& ta&ralglaé:o u%d?ranIfmvely ‘leow pressure

and &Eperhicha na@itinast(#g. ohezt 0.2 Prprddemsqpebous 4Bfto IR K. psregat).
invention, a thin filmof conductivity facilitating
30 material such as copper sulfide (Cu2S, CuS) can be
formed on the conductive |layem to act as a passive
| ayer (e.g., layer 106 in Fig. 1) and facilitate
conductivity between the conductive | ayer and ot her
| ayers that will subsequently be forned to conprise a
stack naklng up a menory ceII The copper sulfide
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10 WO 2004/ 048637 PCT/ US2003/ 021669 The forned | ayer
of conductivity facilitating conpound 406 is depicted
wOnodHIgse3sd, and can have, for exanple, a thi ckRe$saIS2003/021669
bet ween about 200 to 600 nm a refractive index from
about 2.0 to aresistivity of about 5.7 x
Ohribe fﬁrrafﬁidayeraﬁ cwéucflvlaﬁ@ﬂwwmm% 40¢ it Jepiffedinfieah é"éi & have for
exan@@ﬂﬂncﬁ@%b@l@kéﬁﬁ&ﬁt £0Qo 600 em /0OfradiRe ildbx from dboutl® to 2.21, a resistivity of

abougg ? EQ: 1 (%[ ed tnF g%l btﬁtt]ra%ts arentS wﬁlta trlagsv et agcle%P abo?c’t 65“? ﬁaetween k86‘0 and 700 nm. It

ese parane
will heeapedeyat@l twélnpmntynvemwb umo@(olrpétr@fly ltnh@d baathgse w@@éews they are merely

exerHPOBEGESe SRl nﬁﬁ}oﬁ&re;s & 8mddrs dnld §rof>drtkegbﬁtﬁkﬁhm%fbaﬁ %lis® hccording to one

according to one ects o
ox P GRS D PP AP Br fve}f*ﬁa{ﬁefgﬁ%?‘:éﬂ&“gta i pRE S sutice 406 can
unddrgyfathegfroceipp ®ractgayk partibelark@figoations, smties osubsiantidkyrectangular

conf@fnq ﬁﬁlﬁis@agedgﬂ)lﬁ? C:Sh 'F@r\éﬁanﬂ)@r tthé ﬁ%lr 8 coﬁpg%iflgéjgaﬁgé éﬁﬂ]@otedst@zg‘tkry controlled
as the substan rect angul ar ~ caonfi qurat

etching prgeeps o pstaglish rtpelﬂF%ee ogplaqggtly dwgﬂ.ﬁp gle mfleﬁé 0,;3}'@ Icop(B«Fr sulfide layer
illusGAQINLFig U | Aldditéraltyn Furthe eShify A@/breteriica] Medianticy] polishing odnlaizal be performed

to ac }e\(/:eha egrgg [egqu 1f$r%gg§ctrozaiptbé t%;F'SL&tEc% 494%} lih% %op@gr s@h%'l%”ef AIOX

l'ayer
1 0 Tqﬂlﬂwé? FigtGelcut prvarivigw ofsanothet dryer 6891@1“I°§P beufilizedyig rformmg a memory cell is

illus@4t& ISB@ aaﬁb%@rcelpﬁﬁ %rQ@{andéﬁféﬂ@Bdna & thep[ﬂdnioi%mem @esﬁ@&l #Bb&Gwith respect to

. he r i f Lty
S N T e e T o S
Fig. 3p@rroufidedron pighet side By dicledric r@te@aﬁoﬁﬂmhmwew aefnn%trhayﬁrrdéqlectric (ILD) (e-g-»
corrj:sﬁé{‘afng @QIQa 1&}@13504 frﬁ:ng BP 'IH@ Tjet 00Gs ﬂoﬁlulfllf?)ﬁﬂlnriﬂit fRe E&Bﬂéﬁ% layer 602 has a

can
helgPtﬁ’é“flﬁlFﬁé @at lt%lﬂ?tb@?ﬁbﬁ@ thag Ofttwe*mﬁ%*ﬁ%?%ﬂy f‘éf‘éfﬂf mafégaé P‘?“bé% with the layer

illuseienie Figl 4, he deB@eCdr idsWatingmereriaP604 Threbe lf@medt in hnychitatlle siamer (e.g., via
grov&f? I’&%l%g; E(glv &)ﬂ{)c%y g&/orgggtelg& I‘te?]hmqggs raﬁf'tﬁ Q:qudrhg fohg at zjﬂgrtu!re% therein,

surrounded

whighj cprhwpseayiopfly bwll?slu e AT éﬂrm aond%qtlgfda%h%H%w the
voludd of d@)ﬁcﬁi’ctule &M@flal depeklea; fnfol tie apdriuld)604 Raythe ,hmltmﬁdh&]&pmﬂ ghirtAg 610 of the

con&uctweli] I){erf60 2 1s not 4‘1 w1 t sgfacezf)l L{? dléle% at@r(i)ag 8(%15 F{&lternatlvely or in

min he con I've a er
addlhgn b voluhg of k%@@@vq Ihaéftrlall dgp@ltngm tpg,appr@g%mwa puEfidips to gftablish the

con&ubt%zew&%@yiadlleﬂa abtve |e@£at tb blcshgmlt/ eadnaihe §8BundAB didledtlic hdkeial 604. If the
i.llust Iec r.i.c, or

Con‘il“ﬁé"ﬁ |lagffr 1sne§talﬁl§ gltc? Fve avegaﬁlu% éo OCP 1C. In}% e%EHytheél bot thB rhelectnc and

condvgtive @fatefigs @n jnitiailypbe pglisbedton etchde prols fotafhaave a drsirad-height awdstvolrof uniformity,

~and ﬁ:@ lé&nhl?ctu'veplgye} & th@h ﬂ%ﬁrﬁéd’ baékqgj aci'x @?erh (ﬁglﬁ&lﬁ@ghi Qf tﬁ@cfoﬂalﬁ@ve layer 602 is not

ture her ei n, 20 can sub seq uent
csa R RO b i T e D R ARG M s oy ot e
pohlshadyﬁifck A2 to eldame e Eondiictie layerad aideeired heigho mditec teval of uniitrenity. al

de p{[’ %vl ll:i]b% q%prélﬁagzg glhtgla_ 8081%#1&%% Sye@ 9& clpo% éoﬁ emlrﬁ[ﬁéj %)g& Qs well as any

conducti ve | ayer
ol A4 TSI TH 18 o A UG AR Bl paggssiam, manganese

1nd1ﬂiﬁt11%ﬁ|nﬁJkelq5§ﬂadlufM ﬁlﬁfnﬂlﬁtsilﬁbe ltiYaniu@) z1ﬂcj’hlloﬁd€ife’bf ﬁhﬂmmttllﬁemde polysilicon,

dopgcgag}og)ﬁ?ué s?éo)?)nxg u glu? e, (_.’ﬂl&e tﬁ rhk?oExgig f aﬁQﬁ/S {h% can be u? lized for the
condrotingureterigl éncluds/dasteBO®, Koyar®, lrweMora@a \'lneone@q brags, stagnlegy steel, magnesium-

sxlvélallcg/mnh )Gargg:l QY S1R6s. SHhd &HLH[IQM{]‘ gucﬁ‘ﬂe?sl rﬁfggsr fb&heﬂi@ﬁdﬁédv@ layer utilized in a
t he 25 conductive Is establish

mer{l(g)(,@ll Hgblg‘véwlgp 0% a)w mprg aTCha@O% 1Q.Pm 0% lFsis,Cab%? 03 ﬁlehalor merp, %I‘Hl about 5 ®m

or 1&@&:&&/& a@um Eb@ ei 1f1d>r€ ardABbut CONDLIEH ViR dBRLEE mak&] 6RRan include, for
exala\[é% s111c 1de &@O 1110 1(2}(\1/%'(518% G 1c<;()j n?tgg ii? 194) ?bcxm grﬁm %xymtrlde (SiONy),
ﬂuoeimwudltsqm@de [%@xﬁﬁ pebmhcon h@prplbves felnceh éqﬁfacﬂb'a@h@ﬂtl@teéﬁ@%«/ e
pho@phgsﬁﬁhté Sigks k@(ﬂ'@%mpﬂoﬁph&h@at@ %&g PGy, 8yl @6k sfiflén $18s, POIYimide(s) or any

establ i shed to the Ievel the surrounding dielectric

material 604, then the dielectiric material may or may

not be polished back prior to etching the conductive

| ayer to a desired height and/or |evel of uniformty.

30 I't will be appreciated that the conductive | ayer

602 can |nclude for exanple copper as wel | as any

o o .
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40 phosphosilicate glass (PSG, borophosphosilicate
gl ass (BPSG, any suitable spin-on glass, polyimde(s)
wonro@Emgse31l WO 2004/ 048637 PCT/ US2003/ 021669 8ChAIS2003/021669

suitable insulating material. It will be appreciated

that the thickness of the dielectric material will be
otherssirifagla frisylatiye eateral- It Wilbe piipeccipted i e dhickagss ¢file dicderiip eptpripb will be
shghh@ge@ater thhﬁlm@mﬁrtegtamql@camctiveo@er or nore aspects of the

f gsent invention

a

e e R S
mate(al S)ch geaopipesutide (6P, 6nS) tinede é@m@tmtthe\s@dllwy@tayer t agm a passivg layer (e.g.,

layepo’@%?ﬂ?lé/ 9). |ﬂ¥ ﬁﬁn f{hﬁ 'Cgl be fonﬁedl t@yﬁfckrég sb B t(!):be%uslzanth tﬂ_J‘s‘ﬁrrcdﬂ&Hg dielectric
[ mcan hi ckness so

matewtlt ﬁltqrwgvcé)u };hF glﬂt‘ﬁﬂl H@foaliteg rtoeacﬂpclin%ss Hlﬁtteé‘iﬂf‘dg |thc?eve1 of thc leectnc material,
and thdnl 1R polRhddbedkyq betflagh WithlthdeRoridmatéri. rithel fiknofaclitatés coktdogy 8y between the

cond%%%«g{ & gn%%qt%r 15 % a? Isubg anB}e%eQBrﬁeg&tcgﬁlﬁtsﬂ% ek ln@lling up a memory

d bac ush wt
CdeieIectrlc naterlal The filmfacilitates conductivity
b et’M@ ﬁlﬁl fthh @an b QARG ithéRordayied la@ntla ﬂhslﬁﬁ lenHafg@Esmicklatpor deposition.

To f?jg a th1 li')%prtsul%l dekzﬁtag EH; g)? ? ﬁatse%uﬁ? fglirr'rpgf c%ﬁer%ulﬁ cafﬁk 1sgmrl5!itﬂgi above the
condu¢tge bm@u@t}mlm@ quty@liy b@qngutpt[zqglgtmcagwh smca gle@}-fég-w@ &#s precursor 616 is
utlhié@ EQﬁ dﬁj&ps@ Sthich @Nictivatl@byf Q6RRaAe pBWérrﬂf e&éﬂamn(%f)ur&mg)@rgenerate a plasma.

CuZs, . CQus aseou 0
a1 Gaatr-uiss D TN BotraLbt h *Pgt%rdmgw g vitin
the gi@bds. UThe@tal @galclpyeclo®r trg be tfar kxameld, chgataCe @ diethyldighépsarbaiate or
Cu(%&@szggzgﬁ)n ITﬁeh]g@L%ss B£n%h§b§9&nd§ lc@auk/éy loHtpfelssJulze%ﬁid tEIHpetal'ﬂfe conditions

actlvated by a constant power rf
(e.g- e%bé‘ttpétpt‘ gpd bftﬂ?%@o'é 8te 6739}% fféteattVéle pl asna.
Ut | Thie Zo&hhédﬂiyeﬂff cdrhﬁ:tlﬁi@tf&hhtdﬂﬁgﬂaﬁipmn@ 6 Ridsdepioted B FG. 7, and can have, for

exanarﬁz gguc nefshbetwc gZJOQS 6(J6 gthzl r¥ﬁialt'c]%ln%e)b%(gﬁ 8965, Oﬁyb Ef g?esmttvuy of

rocess anlc
abou p.@ & 49" “@hm gmand lgen bcfr@tﬁpa@;@hwﬂq aéransgﬁ@pcgtogabg{t @16 |bytween 600 and 700 nm. It

will 84 Spdhil hdd inee @i[nbﬁlrﬂﬁtrt@s & pro@d{lr@%tg%tﬁg pieduasteds afd elxémpla-fflﬁ but a few of
can rans atl ve

the 1§aﬁ‘1& 81?%% QPSéIPUFeé a%sg V‘fltg ﬁ%)ects(og he presenthve?tloa gcg t%Zt?he ghe dant invention is

thus inettintendel ta botrictiA FBited theBPB K, respectlvely) The forned

| aygf. 8sta s@ﬁ%&%é%tdck/a&@{arﬁ RAfsstrhtln %@E)}s{éﬁ SOPIIPRLREL aﬁﬂiﬂ f11n$of conductivity
depi cted can

facilitiing erfe §%Ppﬁfét“\f/\%éﬁ“2§b%‘t§t) BHEvY o Cstﬁcctwﬁfnataﬂt? %fgr Sipf g sccordance with
one bifit@xaspec’d 01 thdydestnt 'xhvﬁltlt)ro arid, nibjlg pagiculelyivitaiplashaentdncg@@hemical vapor

e 8 e 0 G, O 0 BRI oonoe

mayppry [in %mﬁbfgl’f@@f’r S&P"@ﬁhnﬁﬂ’att not lijpited tof §ap FRMPPHSBE ‘lnfj/@gcoa(f?ﬁtrauons excitation

volt&@@ féﬂé&htﬁl@s dﬁw&fp@éséufbg PREGRIOS HScrideEhetsiipbariyized bs fattbf £
scmw)riltyﬁcgcg fabrlca?l pr?c\é%s wlherelrel E)r%ryt {ng g%l%llngl lce!llg hE Ero%ﬁg’oﬁo%l a%;aﬁg

resent | nventi on,
pr eBe ml'stemrBO@ intlidena chsmbetr BeAsiefinst by Hitonsitdving? Miwalisy ofivlls JFhe chamber

802 llﬂcmhés t%gupt)&}fs ERRYs mdy Ingtudsgao%a%? @4%@@@%&@& Q)Q;kppdﬂt agsfarsns which
|ustr O form
gt PP TP LRGP £o5g e g (g o partor

produGu@Be oGus neramy eells. &y positigfingepatedLid o ;S\pgermglg gdnpgeted o, t@: support 804 for

sele&QleQ ﬁlﬁacutfeﬁng’atﬁgéalfg%ﬁ@ﬁto%sﬁrth pogncfr‘ls thhnmﬁé &aﬁg@ g6t 3t 1% bt iﬁrecmted that
present_ 1 nvention, and nore part i cul arl via a E 8@ B esent

any SRR HROSHORMEHII TIPS FBRLOYeY @ﬁ&gtdtfrca Wlﬂb?fts OB 35p§5
inventithnl [tiisztb BgfuheEppeetiated A e Cond@a e funtegigilemsircopped ds wall dslanjo@her suitable
con?@g\; ?n%teieﬁl g&h Sp "Mnaﬁu% E@%ﬂu&g Erﬁltaﬁtct‘m ggﬁy a\égf!‘s)ﬁml Iﬁanrgﬁéﬁq{?cﬁﬁn iron,
factors i1nc In ot ed to
mcl@baaé)l@;gqm p@ﬁtgimaﬁ]dcrotftar@gh &iag o theaseps 1ndmtprt0é @ﬁlysﬂlcon doped
amofbisaliesh, métRMEHR] il BS lileN BkAplePrRABS/H thaScan Befilifed it c@Huctive
descri bed herein can be utilized as part of a 30
sem conductor fabrication progess wherein one or nore
menory cells are produced on a wafer. The system 800
i ncl udes a chanber 802 defined by a housing having a
plurality of walls. The chanber 802 includes a
support such as nay |ncIude a stage 804 (or chuck)

o o o, . s N ~ N~
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ni ckel , palladium platinum silver, titanium zinc,
all oys thereof, indiumtin oxide, polysilicon, doped
woQoamasqghous silicon, netal silicides, and thecriusen3/021669
Exanpl es of alloys that can be utilized for ‘the
conductive 12 WD 2004/048637 PCT/ US2003/ 021669 o
matepig inshilegilaste by @y Hevagds fyv | Mw](@, }n’cor@&, grlais,rs)a’mlepqﬁ;ﬁlp x’nagnesmm-sﬂver alloy,
md&@agb@&kmwgnconel(r) brass, stainless steel

A e B S S S
gase@da ehemivalﬂblearth@manﬁemt vaiphgaits, Vﬁéiny:s pvr@mtreltromg etcgna%r;ele%among other
things, hes . oa ﬁhlbl&&@) dt hﬁn o h@ﬂﬁﬁeﬁ tRd coMﬁJsit191Uc§f f1ﬁrﬁ(§)&§be t‘dﬂeﬂl MR Pressure within

concentrati ons, u ot
e b PSP PR e %*)amﬁ i 5 B0 PG for SR B vy of
illusteoinm dss igdsi dpnribafon fystens(88) intladebhene bomaereghprcesiné ggsgoasedivan (a vapor) of one or
morevwﬁglﬁ% eF Z\Ilr}g %?rﬂﬂ%ﬁﬁstrattech the %&EH%?J Mﬁﬁmw tﬁer&hsﬁnbtanﬁrou%h a conduit 814 that

e size o er, for exa
termiggtes g natle 816 While, foapiates of Pfévﬂge?s*méieg?ﬂ B eiave y’sﬁlge Fnitis o e
appré&iated |tlfelﬁrhd;|€iﬁﬁl DB Boz@lE o BileLgas QliveEerBechdnisga sevhesitiized tolpav(da gas into the

cham\{)rﬂfk%E %t various nqg( oers and/ I'EIP<r:o%ce:(r:1€r]a§10ns r?&c(:%&aacal \cht neeci}lr %@rgg[l ngs of the present

rat ed, gases are
invention.offny Waalplemhﬂﬂet hesqmqaq%ﬁehven@mhaﬁamé@ Yeimpjerprgigg fognore evenly

provﬁl«l @hem}é@lk %}]1% ,thef cﬁimﬂ@#ﬁb@@&lﬁ:ﬁva&f 808! @Méhtcin fa@ht@tb @b uﬁlﬂifri kiRmical vapor
own

>
e T B i, P Sl T A BB G 6 o o
chanrpecth &métomss appegurbye inthd dhémriead vapor depositiproimocgss Therpetpl erigamic precursor can

f@%ﬁiﬁﬁb@ cHeRR Cﬁ'{ll)\ﬁﬁ:ﬁfyﬁft'lﬁocgﬂbﬁaw £ &u(@{t@l{(@ﬁ)g?@ﬁ bk ch it thesSthe need for

accor dance one or nore as & 9 esen
g O ORE Sol (B EE0e BoSRomero e ¢y el Sl macra,
suchG@dppee 5ulfideRObBS ITuS)is eladpridéded hipl teervbantbediot depasiiveongyibedoyductive layer.
eggsv fox\%}]of % %mc \?’%\5% ble F)“)Qldetdhrﬁo &D&QH&F BN tﬁelggppg\tastﬂﬁﬁe to serve as a

can 1 acli tate a nore uni form chem cal
carrigrzgaty it will Bpapgiceipteshas Albel sepessRE oY sEhj@ncipR pe infprigd ipfg dhe chamber to
facildtSdepostinf th@Ebpgafleﬁmo&a&e céd@tivSay@r. et al or gani ¢ gas

! ntjg tet h ?ature S %‘tgl% arlsotisoprcfv%n& %or se ectlvay tlﬁﬁlﬁgtlﬁlé #1[‘ ?e%rgerlatgre m%n the

cheM Cal Vapdr deposi thon p
chaheel9@r Ew examala, thdygstenf 8 max hqﬂfllfélswe et wetem @8- @ Ih‘Pr)Z‘”fltal or vestiel

furnfbbEdp byl Uit QG AR mﬁl@ch%bewsﬁ}@%@ﬁ@e?@gen{ $1l8)may ‘ﬁ‘iﬁld’ﬁﬁnt its own

mtigates the need for

tem;(e% cow-oll PPFSSSOR %mlb?oat(t’cg Qay {)eAmglglgeélgé Igsc I}ag %Eﬁ seegso%%ES operatlvely
associaextwitht thevetching Erambdris@2atByrwgy ofekampleaths plassia @tdlaasd depigd vapor deposition

--of c%)gl,r sgﬁicﬁ cgn%é%ﬁlecgﬁ@t ) re'la%‘lvc‘i’)j 1§V9 teﬂl Qythrg @fjoefv&@&pabgﬂ @O(ﬁ@ @(mt?@ I'A pressure

osition onto the con UC‘lvela er. g
sys T Ao FER A BBTIah BOFIBY DY B REP TR YR EreRpEr, The pressue
systéh mglay\llnhlhdet heexanfifefe & ofeivel® cdnbuis 67Ataviagsvabe 26 darmay de

contg)ﬂ%bl% cg)ene\émand/or ng 99)%?%% Qetg%gs tB LL?igt vﬁt&‘n Qe?{?tl%gtsagz?‘pu% th‘pﬂ)r@s§tﬂ@mthm the

nces can be i n
charfibge$02i Thetdepogidprons FQHP?Tgulflfl?éafb%fB‘béY begpgffprmgdat @ Frlag velplgw pressure of
betv@gﬂ@&gboy@glswer A tenperature system 818 also is

’m %yes eﬁle886 caf 5 elcéll!lc%gf}éd trgm é;sta? er?ﬁv%llgr ??]ntngc %% tﬁe élllér_nl_el%fr 802 for
loadnmynmloainm Yaferrsiito Andtopiod the yishiegrph{mebeyy The hvadrﬁw@nz BAPttericalbyis automated
to lo\éﬁ i 'uﬁl@eld thef\%felfk"’lﬁg the OREHAR! Loohed11ch k. Uﬁie @ﬁteﬂﬁ@theﬂ rﬁ‘zty@nctuh@a display

The tenper at stem
330 p?%atlﬁ%coglgedtt% ﬁ%‘l’%’h‘gﬁ fem 88%)%){ ? gi %&; 6%?Br§§:nt6?on¥%rﬁ?a@§ n; ?néi{or textual) of
one RiEryord@etatifpl pemamettre (. ga Smpaitire ofthinthh drnmbesosus: @@ the chamber, thickness
of nggﬁé[l @éﬂo%ﬁ%& ¥hart%§1s¢t{%%f ﬂ&c&i&l B’Mntg Be B!}t@d etchin gc hanmber 802.

exanpl e,  asma enhanced chem cal _ vapor

d e pfég?vr@r SpLY 83ffis lewﬁ%xo Prcsig PhegHnEC PR CORaPIET 0 of By 800 Any
suit@die poWwa sippBl(¥g. | vattéry, @RgIRWaY dilteledbr ipEm@atomtitule pdét ngention can be

600 K. A pressure system822 is also included in the

systemto selectively regul ate the pressure within the

chanber. The pressure system 822 nmay include, for

exanpl e, one or nore vent conduits 824 having val ves

826 that may be 30 controllably opened and/or cl osed

to varylng degrees to aSSISt wi th selectlvely adaptlng

o T NN PN I L
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of material deposited, chart of rate of material being
deposited). A power supply 834 is included to provide
woperausay power to components of the system 880T/UAZNN3/021669
40 suitabl e power supply (e.g., battery, |ine power)
suitable for inplenmentation with the present invention
utilizedy pArfgacitatin smmi%ézwoe%%yz asmﬁ@sﬁ‘e@s?m‘i%é@ The 3yptpry &f includes 2
coil 40 a@Me@ iRF@idltﬂfdm S tvelmgﬁ &ﬁlrde 84m5feﬁlttlhe\b61|1 y40asseiet By MERF excitation

sourcg E%?\ghugm in tur ct%call? fxc%tes one o<r %rsétgaesgg &uﬁ?n then %Lr%ﬁ)%?f% fﬁlhéa‘t)eod.e osition of one

exc
or mqyk @¥sesi and mms oei the QUBT $u§1de>@etp we@dwmg merwcw éie rendpcie layer. In

partiQ P afe & pﬁﬁga %&rdteﬁ bl thE BxcRIIQEH 4rld @R Infeddl X6 bfe&ﬁsoﬂibﬁva% the process of
nore gases Wt faci|itat 0S

ceropregirenegs A G eg bR o @R P LR b oo e
condsdtivé laghe, ont o an underl ying layer, such as the

co r’qu %Jstklg @egl Y ﬁl‘élude ar}ne§sufeﬂ1@1‘it| )[%{éln%tm foftl- sﬁlf md%t@x@r@%f Erbc%gsglg within the

ener ate e excilt col he netal oxi ﬁ
chanpigeiEh ot ARTRIY DB Slnb‘?eﬁ’é SerGH ThBT P et i canbea
stancg&ﬁﬁmulﬁorﬁﬂl’aﬁﬂ&ﬁtzdn\blsb ye distiuted beabden gvomomxe rooperhting devices and/or processes.
Smufaqugh n%rg)a torM% %@t Lh %EAQCI%P¥S1&Q§ &%}%Eyg%ﬁla lg%{lail %{;‘/fe@ gtgh @omputer, process)
and/wévaéxeirlwrb@twgeywwr@mhfwl o leeiga! deyicao e BeFHEmest system 844 includes

one &EIQ)%E}%ﬁ-H&Qu%WJf rﬁHaﬁre‘irlBﬁc corﬁﬂ'ﬂ)ﬁé}iﬂﬁrfuch £ Uafutdise opﬁ&l[ 1n&if&ﬂi’ﬁb &catterometry,
t hi cknes 0 il

IR s%ey:tgqscé)m gl B,SO]&?%tFY s[%nnglg ilf) Pg K &ogﬁogﬁ éynchrg}.rog ra]ne n x ra él?fg'actlon techniques.
The aibs et giteh nkldes @ beaetuwwedht nddetesfor Bﬁ?r & ido bﬁ)@?fa@#t?ﬂghat Whﬂe one

beantl QUICER 2RI\ Qé‘mnra@tg&&%%e showal ite @fal‘n)ﬂ:e 1ltu|§1ﬁteHQﬁUr$ tﬁﬁd dAgof these
system 844 can reside_in

0
com]af@g}tscrgay(bé m@lu e &)otﬁeﬁmeef}lm tlb Be.s’%@g%r coglmj;yt%?s }8 g(amﬁe at various locations
on tidivatef. i Thel tadete b@tionesadiprbwides are ombore bgatniss B30d¢.5.0xf ligho §oro a frequency
stablﬂ%\é lageg%ase %e DRaRA &%&N@%&tlﬁ% %élﬁlrd ki Q&rﬂgeﬂff the Q&ﬁucﬁ(le layer 808 on

estructl ve neasurenen onent s, such
the kY SO YHei-ER0BRSt TUKHP SOFOB FA-c T AEEL 28 BISTs PSR gt nd flered tercby

(e.g S@ﬁé’éfeﬂ GSRagy d1ffﬁ1l:t|3d)p'SlQmBéréd}hearﬁ(E)aﬂIlarﬂ@ceﬁdee ftttHe@Exector portion 848 of the
mcailléegﬁlﬁt s&sge%g 844 i rlk%%rbgatn{ (%cl;] er%e d(né m%( n{tL?lX lg @Fageg (gﬁgatgn) which can be
exargmgirr@@w@@@haaqf@ed@tde@p@m(sgafg) to qlqterrplge qngndgy@tm&@ﬁ@r@@{ Herg aropertles of the

fllmtbaﬁé de}ﬁ‘@ltédQe ONEicknBE AR S AUEpEEes B 46p1andy Seidee 88nE &b@ Ghiedt more sources
e sh O In. t exa

due%ﬁléat % rffqt] Spaged a %Wﬁwgwg%ﬁgri}pl%}lgé lflorli e)famgggb YI'JH COTTE! Sponcp ng measurements
of fifnh thivkddessiattkese bsatiamsdiibotantigdsnqoosirently Awing fhe proests b eoncugypnt measurements,
in- tuYr? ¥n5)p¢f§vuiqu AhlcRBR of d@ﬁbsﬁlg}ﬁmﬁ@ttﬁy andmgbeslgefﬁl“-iﬁccﬁ&ﬁﬁﬂg@l& process to

ovi des _one or nore (% g b
effwﬂqn@fﬁné SqOPQER|EAE e vedesitsy! feF“ité Hld |Ha%géff the |n%F§é i3 8%‘? %Pt subsequent
proo@@ing ktEPs 3adhNs, fdredimplegalsctivas €lepositi@vud tappdr ngfidund/@clemidal mechanical

ndyc r 8 on 20 the wafer 806 whereon
pOhghmﬁa amng ?oc?:fgml %X%ewaggl ted. The beam 820 interacts

Wit W1t]@ ﬁ@peeft itq q@p@h]atequenaq fas pragple, H]@rllétwlty c(f ggké over a selected wavelength

varlé'sféﬁ b pediehlor shr@ks ﬁ@ﬁeﬁﬁs (ed] fhfcfcrﬂﬁ‘st dehpical Idugpodfidng %dspbﬁaﬁ()lﬁc)
are receiv

elhprs%% gﬂ’rﬂg%ﬁf Vaé’ys seﬁ o%%nzSate ofp %r‘izgtrl%l%g){ﬁth{ rgﬁ]ecéé ?019 the 2‘1[?1? which is

roper
funotierghy telatdé to t@ngifﬂeof reftaetivn of tb@mﬁﬁrrialzraﬁlqc@m)the bwm ©R- can be

ex aﬁ&&%@ca&@rbﬁédy‘f&h&@e tf&@kanﬂﬁie e@?ed ki melen t:onb&ﬁiﬂg ﬁ}n ti3&8ess and/or
to determ ne an indjcat

nor e
ChCIB]Fal fzwosu‘liqnl A tﬁéftﬁﬁteqjlé’ﬁ{}@}?afl&%thf @abe anc[/?rmt%)ts(lwg n1tuJe oef%he light directed
ontaCtheesuifea bf theidmivets phasefangybrtintexdsityt sygnalf ofi amermd@mﬂebtedmélﬁ diffmagted light
resugﬁllg 3 thmﬁlrcﬁelﬁ ﬁé'fﬁ ﬁﬁétlgglsfroqi tﬁ@éﬁkﬁzg oiatﬁe i Ecﬁr\@ﬁ’&n the P{@ﬁl@tﬁl Ii ht was

[ ocat 1 ons for exa

dlreetedr rTé% lezaieid ﬁg"%’élaéf&feé%ﬁ fe§e°tt‘6ﬁn4" 9 Aiffractsd Eggﬁ‘é%ha&{%e ‘%QFFQ%P“’P““@S
(e.g, MicREickDEBmBAIRELA) b tAd filys up@raich temightys ditettddng t he

process. The concurrent neasurenents, in-turn,

may- provi de-an-i ndi cati on of deposition uniformty and

maybe. useful in-controlling-the- process to

efficiently and econom cally achieve desired results

and mtigate the need for and/or degree of subsequent

proceSS|ng steps such as, for exanpl e, selectlve
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onto the surface of the filmwth phase and/or

intensity signals of a conplex reflected and/or
wdizbdroagased | i ght resulting fromthe incident PCTISL003/021669

reflecting fromthe surface of the filmupon which the

incident light was directed. The intensity and/or the

ph astagtially Heique dftingityfpBase signdiiess cagbe fevelenced Hom fhg prmnjx rflected and/or

diffr&da MGR. 'bli‘ésh%ﬁ,suﬁﬁlerﬁ E}@?QTSM lﬁ?yulfk@mfoﬁn@ion 1&1&15&%10&@; Gﬁlsqeas;]lred properties to the
chemC cl.e of the 11 m upon. I.C t | .

contyf e bty SEFGihent ey Bitrenty Pttt i ot Stimaliy or

addiSuiityt thempaalrement aystepu&i4imay badshingd poiviarivs an indicasiowpfdidm ghipknegse for

exan%%vﬁis%g ChefdcRMel BRic %Egrt@a( aﬁd%fo'vﬁ@ e Ebnﬂél‘#s% 8@2 Glik 26dnedndicative
The measurenent nrorn

of thF Hla?}st’;rg‘{ filipdhigkpess f.fléorﬁlg%tg LPF gatec&T 8BtgP1th0é>§rt1?s %E’erpgase &rbd n’q?nsll?y of the
reflesty@lightaa BomeaSurdland pidtiod watsisowithryash deterntitagons.avehph &3 exagpld, by way of

JeALeNsi LY, dkdyf ormation. A ternatively or additionally,
den%ﬁ negs%arnenent syst em 844 maé be desjgned to derive

an Tn AdFTde e g es it CRATBI smeapil gl siarpstcsagy Bgeompared
w1thQ@1ghe{11 @1gﬂ£ﬁr§)llibﬁ@r dﬁﬁxtehﬁt@/'pha@d’ @gﬁﬂ&ﬁ&d 16 Seté@mbhe pioparties| 6f theieposited by-

o P LR Do, LB B ko
refraglod bsccaﬂferqm wpfeet duegt leapHp pgsh gl B pspiragtiopof hpgrface onto which

the lfgﬁtf 1L &fetid T'(Ijlé tQJﬂ'IpleQ ﬁ;ﬁ?x@rem&mm hndB &m’@bt@d Eﬁﬂarﬁﬁin@ﬁ&in&dx of refraction
etermnat). o e
(n) o\g‘ ]the SLE%F% a\l)%al eémc{}%m c&%ﬁ% qu SCﬁlg suc? dn%)rutatlon oft% ng)éripléa%( hr%éex\,\@)éfractmn

can bd desvribddibg kmegstionf or exanpl e, neasured si gnal
chalﬁagtﬁp stics may be conpagggd 10 with a signal
(si'gnature) library of intensity/phase signatures to
det WieF il FRagipary DY of t he deposited by- products.
SuClhe Sighns tsifdtird Ihblyryum g uensipleas &b niisemsl ibtynssy/dhasa bigragses and/or

51gn% uresaé)egﬁfrgé%lcoe Qe\fm% il s&nu &Jn %ggv%?jofﬁlfu&m&rp q'(le(ﬁrexpoge%ft({ %Et%%dent light

ere SUF aces east

- of kmmpnt@wtw Vighelgnedf and éfapeat%rﬁtdwweserontaﬁ@fagiﬁav &’e@a% ﬁf%ﬁt R}%%e/eFFnsﬂy

mgnﬁt&% *Slinﬂﬁty, Wifen G}lpb@ﬂ togEb first hﬂd&@ﬁ@lﬁ &kndvind@dnsiyf, whefehAiCdnd Plnse, a

secos@l%ePtgrg o %?]urtc c€n‘§J %?eratt 'Qe/secg)u ! gsg érll’%c%s%/ SI Hatuer(gl tel%r 8{amgle a particular type of
filmbarafef 4 fisit ehirkneskaay ge)ventesuficth sisnopprunhéle the srme fype pldile Birjie e different

thlchxgg%%ﬁy gé‘nelrat@fa E&&Id's@ﬁht&e’s wﬁ@nls Qi@fer@ﬁ%ﬁl'tlﬁ@ﬁst Qg‘natul:be Observed 51gnatures can
uatl on

e bR A b g iy P R . Smtton o
modelig il heetngidyel tamdoizsignarees agaitsewgihtnyehqyivd gmseingméy signatyres can be

-mat&@cg/ ﬁ%ﬂulati%h %%&lfﬁé\g[ﬁ ogs%Rl@c{ s@éngtgrepéén %@%ﬂpﬁgbe%{&%d in .a signal (51gnature)

[‘ustration, when exposed {0
11brzfry preipta ptpre ﬁ%ﬂé:ﬁfltalmp@ |fﬁr exa@ele,d*oup@ﬁ%s\%pl}aﬁngﬁglit& ssllgnatures Such a data store 854
can Yor¥ Gitﬁﬁi@ﬁth stAdrepiiaskhg, @t dok Figited temt b rorolivtsganaysl thidesedagbases, stacks,

hea%ﬁlm%edq 15t§ and (% a cﬁc‘o pftﬁ@ss \;Aen me %Ha%éllfrﬁeé?]sﬂl %gﬁ{s} Yl ?ecel@drﬂoh@galtté{rometry

the first tnci known
detqctmg@prgpopgnts W@Qe@ﬁ@wfy sigads 8 h@@ttenamatgl@@éq;@xwgt tq the lipyaty of signals
to daerﬁﬁ{fef“ﬁgtﬁ‘er %ﬁgﬁﬁr&&fs@f{oﬁd B a3k Elgnaﬁfba&ﬁafrpdmtl@rﬂl&tﬁeyn the two closest

o S SR RS SRl s e
conpbsifiva from henigndtuzes tithtbe Sganmre lirpuy. Afterdatively, brtifidiah iptedligence techniques may be
emﬂiidygé Bl ﬁghﬁaae c{egﬂe@m&rs FRYd SRRElRLE RisEHORMiesi gnat ure,

VR URENCAE EELTON WA i R
surfadeeleltiedvasr ghiad drresporidimg fladcror fpp@psatadpnmbitiqned fyr@teiving)the reflected beam. In
add t1oxk1‘J g@ft‘ychan §£J@é!ﬁ§£ﬁ}%@ dﬁ‘&g:d tdm%ffe@gt I&Qﬁbnp{% ﬁMe%@gp&%e thickness at

ce signatures agai nst which neasured
suclpﬁggr@qt iOﬁatn@lﬁséq) fag,lhtéqe gﬁlaatsgﬁlé@t of ypifognaity or thickness. The thickness of the material

- mat ched. - - Si mul ati on, - nodel i ng and observed

si gnat ur es- can, for-exanple, be stored-in a

signal -(signature) library ors data store 854

containing, for exanple, thousands of phase/intensity

signatures. Such a data store 854 can store data in

data structures including, but not limted to one or

hor e Ilsts -arrays, tables databases stacks, 30

o s - . I T o
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It is to be appreciated that the beam 850 illustrated
in Fig. 8 may be oriented at any angle relative to the
weoeundsmags7of the wafer with a correspondi ng dePetTiise003/021669
appropriately positioned for receiving the reflected
beam In addition, nore than one beam may be directed
being dspesited iefhystdeteravined basedPProRsOPEiEs! PRRRSEIST @ 2t Paidky afsaitied g reflected
beanlsRkLkness at such dlfferent | ocations to facilitate a

o SBRRER b O Pl SR B BB i
to thipepegsing epaming withii the ¢hivker hest, epmrrtend Wihis Bid chapber, Rreare within the

chanBBL {dhdle aQJ/&%&trdt@o? isges Being dstrAOEd #io t&fcheﬁrmert) t ﬁiése%&gors 820 can provide
reflected beans

re ot her
respeetiye signalyjo fha confyals gb83g %%W? ?fnt?e dhe aspses %Pseﬁégg ; é‘ﬁe vanous other
subs&&:lrrﬁ 81206l 8a82p 866 enifiethatperdlide tespettivesipris tratbsiontep! eystem 832 indjcative of
opeerL g Egongm&g %w&éi‘a%’%ﬁ thQ ?e'slg:ctlvc tsﬁ{gﬂ? (e%t Hé'g?ee \Mag Ja 1tnvaltfa§ are open, time

ressure wt nber, volume and/or
PeflquSbWtrPéffl@‘ BH¥ al‘@ﬁ%@é%beﬁféﬁl?i‘@d) d?%’f‘?"r“&é the Hg‘iaﬁta’éij ipfqggmation re"e‘“"d from the

sﬁﬂ‘bﬁﬁﬁl@fs)em Faemer seRerS SBOSnchﬁﬁkyﬁﬁn 802,014, 622, 8365 @0ttdl Wyetem 832 can

d1scern 9{] er theE H \ h § s1f??n2ptrgcg SS 1s%¥hée§1\%§s‘?f)?anﬁeﬁdif &@tt thé/ nthl S}Istlaﬁ can adapt the

S sen S rirous ot
proc@g_@y fomnnm@ sele@@@ly@m\pdfng pﬁpff@flatb%ﬁgql gléna}sé%tﬁ@@qu9@d systems 810, 812,

818,308 B8, §36 9 adjitCor OFhdrObf t&)é?s&eﬁﬁke?gs 2o in&yeHs€t8d voune@f copper sulfide provided

oper a condi S CI at ed he respective
into Q‘?Elia@h‘ﬁ %de‘“‘ﬁease téﬁe@ﬂ‘é‘ laX? fng\éﬁe °§/1t§’% 5) are open,

t i rithe cquelispatbfrsdp2 tdnaatclupe for pemblara prabsye B89 suamase nh@erocessor or CPU,
coup‘féd%?ﬁggmdor}%@ ST[@%MC&QX §§B@e¢%ﬂv&%hs§re@ B £:4H Q8 RBh-Q) system 844 and

recelved fromt measur ene st8 n%l %él % i
consspdi S8 9% ERRIBSIBS SRT B S S ES SIS, G i cotrlsytem
832 eeanbt: tdafigsadsi @nsBEie naner wiosite aml dpkrae the Vanbirs@ompdnmts within the system
800 o%%rs totc%lg%uﬂﬁe%ﬁcﬁl‘? flfnawgsr dg&ﬁﬁeq Ihﬂgin aﬁqe%o@é&%? §|56 clcu( berltg}t of a plurality of

ol system can process by
procps@(prﬁmlddth TR0 gwhich|the prqeesegr §5 6p:]albk>pi péqgf?@m]g% Brcgﬁfquhtp%functlons relating to
the 195&5}& FoQéntiSil @i Bk 2adil) afpA@nt ASIEARE haring OrdByS SIEME 116 basBd &, the description
%g 822 828 836, to adjust one or nore of the
providod pexgins , to increase the volune of copper
sul The atempw@sa igdwfied Withtinothe deptrad paieiy 832 wrves 1 pierp.@mees atigethings, program

codd Rb&LIEH Fyife ﬁ}gcegsmSB &Y @afrylhgbdﬂ Qpe?&ﬁﬂﬁﬁﬁcﬁ@ﬂ bf thel$ystd & described herein. The

cont r ol syst em 8
mergro 8 S pssed su roady AP EFEbRes g BeS . e ROM contins
amo@@atfdr eddle the BwldiameythBS&tem'KBE)Sp whickeegngls BSi@sie bardsiagecoperations of the

- »systgfg gy rl“ﬁéjR qs@h rﬁ %&J&?y 16 SRR fh@&)e&ﬁ@{f?ﬁ@ngﬂlﬁ aﬁmgatlon programs are .

correspon er data fromthe other senso
loadggh drhg HIB@V ¥ §%o S5 asg pigrasgpesliumsieremperrEly SioRpg ’8{0“%"’3}%’{ e 2 for
exadpie) tlﬁ(ﬂtﬁbsb@bl&pdhﬁrmgﬂ E(&nﬁ)osnﬁbn%}es Sdtiptrafole@abirn mnesnr_ettab}es and algorithms that
mayqbe elin%lﬂ){ed g{}gﬂ‘){oﬁp eoﬁlfa o ho?e e}é%ci!s OMEe J){f&gqj.: 910&19&15 ™" BIEHach éS@ €an also serve

e varil ous
as tlfelglp‘t@ stpro Rt adepn |hpl@ g@telﬁ@q;g@p:ﬁ whrq:lh@sigyed data ey e gapargdygs Wglbas other data

that 33y b@efmpﬂ)y&i ikl Eatyink Yut 6 pREnAVGRRS SR SuassAitalstbrhe, theaddey 858 may

rocessor 856 can be programed to carry out
1n°1¥4%§%?rﬁﬂ%1f?rg'ﬁs relating to the present invention wll

be Asamsiultythesysien @eromdesm@@eﬂmg/asn@tseweﬁlwwyth§1@|pr0|ces=*fnpg occurring
w1tﬂ:11btﬂe Qﬁmbep §§<§1qs tﬁ@t&kﬁ@ss@?ﬁﬁx@) tg’&ﬂng@pomFﬁ Cf}!ﬂ egﬁlq)kh Q‘h@éoﬂtrol §38m 832 may
hi n contro S
1mP§é’F‘U ée§dlia6< 3§i‘/8rrf%ed forwsh @rofﬁ“rfé’?“ Hirgese t?ﬂheé é‘PIBtrorfmgcsS gilo deposit
con@xediytteitabye hdeiapswoicessper s85&, man efficient yidregst effective manner. It will be

app%ggtgdat%%g g m/j Jthe tc%%ﬂﬁengfof ﬁlg'%' é% %ﬁﬁ@hﬁ&g gl@ 861 iihedn rf@xre%nﬂrle reside in

e read on nmenor y

oneghyficel opigeipal aedts@ e ﬁ‘t‘é‘PPBYey progea/fud/or pay @&%’&’b‘ﬁ‘{ befvigen @?ﬁ%‘“ physical
or 164idaRteviEdd (1. IdRR diBAS tafe drive linerhdu{ {iHirk). Siesivey tiiBn€SYf fivd bl deposited in-

controls the basic hardware operations of the -

-system 800.- TheRAMis the nwm n nmenory-into which

t he-operating system and application-prograns. are

| oaded. The nmenory 858 al so serves as a storage nedi um

for tenporarily storing information such as, for

exanpl e, thickness tabl es, chem cal con‘posn t| on

P e T

o o
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i npl enent feedback and/or feed forward process contro
in response to the nonitoring so as to deposit
woanmoagd3vity facilitating material, such as ceppaIS2003/021669
sulfide, in an efficient and cost effective manner. It
w |l be appreciated that nmany of the conponents of
situ anheslapsipg prorrr BN iespetse BERig faciitatepdapositing Hye eonpeulfige a desired rate, to a

desirENAORESS  with @ 4883 dhétnicdd ﬁﬁcew&bﬁﬂ{h ofher de@@ﬁ §1@bertd>§ VTHe €onductivity
roce S

facilif Slglag\%g@)ﬁr ?J% %le rcmj C)ﬁlw hélV éig(rnesng ween aborl&ggi o%H(S 111'&i a refractive
index( femgabput A0k Yr 4 reggiyityt o pevuich 7 s Ohmm@pcycag bg tgaggparent w1th a

transﬁ(ﬁt@ﬁzg 6kt b, GRS S00Qhd Fob i BEk gleegﬁgﬁ)eit zIn@ @Eedﬂﬁck ah@or\Md-forward
2004/ 048637 PCT/ US2003/ 021669 . situ and

in S
contrpleRaaess PrARYCY ¥Fld e FRTYE EHUPRS? PR R &é‘tﬁ%\gﬁytf%‘“ﬁ‘@atmg copper
sulfideleen ledgpeited Sndbif reletevelg lovepraigsis preldenpatamyes inghegbsege of toxighydrogen
sﬂﬂth Fness with a desired chem cal nmakeup and/or with

Bf desired properties. The conductivity.
f adining a0 Wiz i rchusk P2iitRBowT if RSTPETYe TBROMER & pfer?04 whereupon

condl'ﬂ(fﬁV@' fecilltdling Klﬁl@@eﬂi sﬁlﬁ by Rpstr @btk tmay O seleiva ) Grimdilova a conductive layer on
rom ab

the v%ageg 0 §I§1¥ll{f{i\i/ fure B oL o Nore rfxenéor%ceﬂs ‘il'Be \586%84 1%%%% ’lo(%gallg rE)a.r*tjltloned into a grid
pattetryag, si@parreFm 1wotf4qlhatteannrtcams o wefanpe & metricydes rough ofabrication process.

Each%ﬁ \Al%&'}f(&%% él/ﬁ%ﬁd g n%d)rf&pohcﬁ 1 ﬂaﬂwﬂﬁ%ﬂd&ﬁcﬁﬁfétwaﬁﬂﬁm and each grid
bac an or

bloc]gllin@q baveemaorl %erxawéy cre]éssaﬁﬁoin?tﬁgw%l é]il;lt fggl%%og? rm)a{mns can, 5% 1n dc?ually
monibuddididih tohesdr trybrefnamcdoustta:bmmgs aygimg,efpr exampllef ppgleal gl@mferg@e scatterometry IR
spec&’c%ponigz lofi Qmw Sandi e@&do\é %llcyos!:o(ﬂ}‘v cﬁgﬂﬁraﬁtﬁor@&[}gy diffraction for propertles

1nclu(11qg, Q)lt noqigx;fgq? Wg’tﬂﬁ%westogco?;eg éllefldg defgs?tgcll g(ﬁnﬁ%q{at@g Qtn qogpegﬁq&ﬂﬁ?eposned
etc. This ﬁi@}r fRprat ieveetwsw paafntrﬁrfggo whavexfeat; if HYdfabvivetion agjameh§ are necessary to

mlu%l%lpfo%%'a}éhsta%d %c%wve esue§ ieﬁﬂf ma% g; 'ng'd O\S/ gf haai oﬁgﬁgﬂ Ve

| ayleFigolf. reappr@vqmcftwe lpstrptpdhof aRstuERmSntS DG PORHSPEOT AWAIBT DA
corr&ﬁ‘dnhlﬁg to&@m%écﬂfma@&é of MRYwade (L, @0l (X@l, Yy. ITaeE Bloth ta6 TR xdnipleDbe

mgmiug%si 111%1;1 ‘ﬁdx’thftﬁeé cwg?r eSLrSﬂIﬂge SlS ’{o%nﬂrﬁgaltt gn a(c::(l:J ta%le rate aaﬁcl/ér hgsﬁbte& formed to a desired
thicnesds r Gigant theomlugrdopieisisin F1g1t_lgclhmgrbp detgmgleckth{t mnd@pral{k}@ncbtpqn @xists at one
or mgl%tl&cgtfogso&x%erv@%@ 6620 ForliRtaBeePRE thdaSuddnht PQ6Idin0 XOF ; yielle a plot that is

each grid blo ave
i e S e B O TR YOG TS, b e
that EcpPer B@fide ichicatintllagulg tyo fAsbatnitiibdatiane chs wich, Habgergiorprompenesss and/or operating
para{ngtn 9 gs#l QRd ﬁh%%&ﬂﬁ Qi gg‘adﬂs@&c&ﬁdl Jgfl:ﬁs mﬁéﬁ%ks@ondﬁﬂﬁ ' Iﬁb@!example the degree

erence, scatteronet spectrqgscopy,
that e yqnp ‘ﬁtglg ppé)p?n?d cag é@ﬁqlﬂc?pgso §1até Vloblﬁle ﬁqd@r Eeoh Weous copper sulfide added to the
procS Bive Qdstki@bY. aNso®E appretiatyd dlit hitho@IFigO 10 ifldiratprtigpeifdr P@deing mapped
I.nhcl udi b | i lmber of porti
o S 0 D T ST B SR s
ﬁkdép@shm@dnmg@ﬂ@mmvh|s may facilitate selectively

d etgg M HudGed QtaM@@ftaccﬁﬁﬁlﬂ’é’h‘hd urladcetihe, sigh @€ bAh@k.| tan be seen, all the grid
adj ust nent s %%g necess
e

blocgh Ef‘C%fE ﬁrﬂdé\}(é" l}aéedmfiag]é e{lt valuﬁdorfeﬁl%lg{h&g tQ ‘ Ibaccelp{q)le va%*e%V,g while grid
bloc [X6¥ shagemandebited stlveaVe)d Thusrit lrebreudetmaintdghat aiadesibie condition exists at the

or er 6§ i P4 I' AER ﬂﬁhc&tﬁm Fobdds BREls an
part[%g ggh%)‘gazs % Iﬁap}é\@e:f%r ffdml( X(i‘p aAt Rf}%% %fgc e B{ nu%lgatedthe
para@g{§rs TRy p aéwgﬁépa gescripgd hegg rgtﬁa@l Birteedfaly ‘ﬁad‘f"a:%ff’? GOREEN Y

<mm&ﬁﬁﬁeﬁx&uhﬁmdemmsmﬁmmm1ng at an acceptable rate and/or
h aSInQ%gl f wl?a[i {J'Fs‘ geeL Qhog(n qmes%ﬁged al;obé G Q@ﬁ&ﬁ)lotgg\x)ﬁﬁﬂ d)h& implemented in
val ues erm ne
acccﬁ‘i*ﬁn‘im’d@@m(a B aERssit T arFaSpiOn el B tlergpprsisfeg Wit 1 crence 10 the
flow @58dn] ABG. PN WHAE, (WRiuPEse D dmplicy of eRiinati@ethe ddtibdology is shown and
measurenent at coordinate X7/Y6 yields a plot that is
25 substantially higher than t7he respective
nmeasurenents of the other portions XY. This can
i ndicate, for exanple, that copper sulfide is
accurul ating too fast at this location. As such,
fabrlcatlon conponents. and/or operatlng -

T 1
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35 portion of the wafer 904 mapped by grid bl ock X7Y6.
Accordingly, fabrication process conponents and
woanamassrs nay be adj usted as descri bed herei RCTWS2003/021669
adapt the fabrication process accordingly to mtigate
the occurrence or persistence of this condition. In
desogipedip HFericpobiunqiasblerke i iip ByidaTiepd auserransd thiphyrresey invention is not
limild® bﬁa&i&h@ the Bideks; B sBBYbl&Rs mampiln eceBidhRewit the [@€:61@ &G occur in
dlfferen% ?rdekr)s an%/ort ctorggrjurrr%lga? egc():ﬂtée blacks %r tth ) 32&121%}1% &eesc 1] th l'ﬁ:r%m’ %I(?reover not all
111uspr41tgi/blq§ksa'gqy@megtpreﬁ:togmplg_@ent a\mthoéologyetr acgﬂg(ffap@g@@ opyf or more aspects of the
presSilt fménh&i tifs @fbe Q:l:lﬂt@cﬁﬂ'xét% warloBEr16¥RE R U0 |19 U¥hehiSd \Sch%ﬁ@arc hardware a
mgn h 2004/ 486 7 PCT/US 003/ 021669 descrlbgg tth
co m@‘@? hergol §F 2y GHEEHBRC BrBt e ‘?"fce SEIT PIRE S AR PSS (9 Caying out the
funcaiorellita ppociged afitk the bloelt. It Belspiods enptecintpd/that the blacks sremtely to illustrate
certzlnll g{)etc@ gf tpé/ pr&s@ﬁ ngglﬂgﬁ 1an1m%)n%d l?clng Qllﬁisthat hese %@E@s xpalycﬁg hﬁstcated via a lesser

., in accordance with the present invention, occur
‘mWPﬁW”HFWW@PéﬁPb@WderS and/ or concurrently with other
bl oniasngfto Big) 2 haflowstigiat ibRehtd esemd@e)gy 1900 & tepodithic eaMetiyity

facﬂ.rl](‘% nrg %atlenatl sLJhlAsS éo%%& ﬁ?ﬁd@ é?.lcé( %u qﬂjér%q Udnﬁxﬁcqvet n(?atenal (e. g copper) ona

wafg gr)aég:[r@n(@fwnfx Ree oF mpqeég)eqtﬁ of Fhﬁ p}@fmlq 1@\ﬁntlopt T}}e§leﬂo§t1<§)é:an be part of a process

for @f?xﬂﬁg&ﬁé &tnﬁﬁ’e ﬁld’ﬂtﬁiy Jeﬂbﬁ)n\t't@rvdaféﬂﬁa ﬁhsﬁﬁ Klﬂlalﬂ‘i@cychblﬁlcil Ripo£d¥pdltiedl(PECVD)

utlllg?%%l}l&?% 81igf.rgcb$a%pr?§%gﬂr S'1n %ep&smon ghg %eARer st%r?ue raF 1%52 generapXmahzatlons are
perforpiep@ieddt Puchdnitiabizations pmgno&_ugl@ buth@ noiflumt@ti qooqqtalphshlyg pointers, allocating

merfbPyR %in@%ﬁfzblw LshnfishSe m&ﬁkﬁ@atloﬁ Lhahrls BhdRR 1ntst9nt1@t@ng one or more objects.
appreC|ated that the bl ocks ar

cer tEPHP sgfpdémpgomﬂ% gneoF B A ql%gsegty &&efreﬁ“es o e Hir whicn i
locased Rhih fhie etehmb@r Suchgdd tldvat mdylvesdpoad péattinnenthdygter where one or more
mertc{r;t &Eg Jagﬂeefgrm\éh ":}or%lenﬁﬁes ?‘flen QWS Qr, egﬁ @r@z{nﬁ aﬂh‘gg@x@& 1sqa|ected into the

Turnin I agram
cherpcq! u@plrdgt’%wla@@c) %@alétfroa?ﬁ giszrmmﬁ%ﬁand%&%.f?gr ejfgpple, chelate Cu (1D
d1etEﬂlﬂtﬂid6hIrHaMhtE ¥ CllSSCNIG, IS, 1(Img Tﬂi&lﬁted’urs& mitigate the 8G:d €0 PigKlY toxic hydrogen

sulfsde I-I é) Wi hl(n%i"% cI?drmngJ V%br desos@on procas¥ er of conductive

waf er in accordance with
on eAt‘mr tfmmvrea@m bqs@eeeﬁnﬁp@eedpme@e phambat e RES@¥Ee (e voltage) excites a

coil ARRGSWithirnQRe (ﬂiﬁﬁbepzﬁ lﬁl@r trheQbil B 1Rk OGRS te nfe@foréaﬁiﬁ: Eﬁeﬂ@so@t@ €orm a plasma
Witlg{fg%é‘g?"%g%% ts dVé 812 d?pg%%oq?)igvé%gﬂjgt lyllu 2 @Fefusr%rm ol? con? c?mty facilitating
mateyfaly sueh es cgiepsr lfide irigtmduceding tigelpodet iAgaseedy émrta@f heliyth pamyalso be added to

-the- cchtaﬁﬂetr Mgnﬂlthjd%qu&e&ﬁfﬁgg t@'serx?e% Y bagtlel gaét AQ@@ fERF %lfésma activates the

perf or ned initializatiqons can |nclug
depegifion gregsssgd the F%ﬂ'{cgﬂt}’tﬁﬁlhtaggﬁ CQPReY glmdﬁﬁ dipafnﬁté %r}t%the conductive layer of the
wafal | ocating nenory, setting variables, establishing

Co%@%&%the ﬁas&gam%g%dscham% Ofdﬁ%o lamr@cggsggﬁ;e@& Qbasurements are

nore o p conpri g one Or:
takegrgt the ggiel mmsﬁ Ipeignstirong o m@@ﬁ@r%ﬁétwm@ﬁwﬁ%% eghniqpps Liph as may

1nclhdi: ﬂop&aﬁ;ﬁéj oAl tdafetche, seztma;rabafy, m&p&bo@py cibkaeks s&'ﬁﬁr)(ng electron
nncroscr([)%* f}p q{on and/o?g %}gl actlon For exarr\lN?e l%e thwﬂneess.loﬁ 8%&18{ copper S.llﬁde can be

morfPESat th respactive guﬂ glanw@ogia@ls pA@@iﬁr 8 éqferm@ation }Sé@ﬂw tq eegher

medsitEment Bave BEMtA&&H at MBEROS suﬂﬁx@ﬁ%ﬁrﬁﬂeg 1t érﬁ\é@)pe@ NRxALY. If tHd Wtermination at
can inclu chel at e

r EC rso
121? rsﬁ\s T‘]Vft dP]ﬁgydetgxini)tgﬂglp &0 Ft a@gt(o@ws&%r)tszz)aﬁbe(rﬁdi At 1220, the
mea'fllirblsenp reeuatzal (e.gi tie gaimpaistihd sipeecks Eoeratad férh the tieasirgments to stored
s1g1r éﬁ%rvglgé‘é)" Fmsé*lcu];lﬁlg %negs'ﬁl%%éntsvgf LJM)&] sﬁﬂf@ tlﬁ&ﬁc@ Gibe %ﬁBQEd to acceptable values

deposition process. After the gas_precursor has_been
to detgaing df fRedPricHion Prgres ibpagtsing as B “é?i‘ﬂ%“‘é‘éfﬂ(‘% o | > for grample, can be .
vol tage) excites a coil located within the chanber at
1210. The coil in turn excites the netal organic
precursor to forma plasma 28 within the chanber that
assists with the deposition process. At 1212, a
gaseous form of conductivity facilitating material,
such as copper sulfide, is introduced into the
chanber A ‘gaseous forn1of hellun1can also be added to
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noni tored at the respective grid mapped | ocations. At

1218, a determnation is made as to whether 35
woresmesent s have been taken at all (or a suf PCTiUS2E03/021669

nunber) of grid mapped locations. If the determ nation

at 1218 is NO, then the nethodol ogg returns to 1216
compgged iyseePiablelyAucnindptering & fouineees the egflysivigrizpditating matgriabys being
depoﬁltbﬂ tooﬁﬁ&&ﬂ[o@@lﬁﬂtyﬁan%&t prﬂ)bb(ﬁﬁdca(l(ﬁisg , Vi a a conparison

SI d§’ Ié%ﬂat gﬁZ{na%ennlg {‘ngc?e as to whetEg ‘ihe ana gsm P’l m‘:i‘ndgcatlothat '[%16 process should

ure va nmeasur enen
be adjifsted Grgp@n urmlesired dlve {1 @l@m@stéer@a it @ede«se@rnipaww 1923 is NO, indicating that no

adjuB SRt eSa ahdh@R medtBdsiSY ﬁlro{:@eéﬂseo 106 Whge { @RFhigAbA Bhade as to whether

the pécgggs(s: 1esfsogerrl e:gx,gﬁsdgé)eers silglﬁglbegn %%ne%nazgﬁrﬁa/gﬁgrg%gc%m\:/e%tra%on density, etc.). If
the dOEFHiidBA00 8726 B1EH Shen hompthrdeldgit retuacto éplcadbiele additiapelgnepgyrements while

proc?s omlrﬁgs 'Iff the dfefelrmlﬁaﬂélt a@'ﬂﬁ@ is Yt]i@ein(ﬁ&ﬁﬁél-{ﬁz{t brW:eEsYng is over, then the
aC| Itating material _Is being deposited too quic @yustmenmlre

methogdosy P&RCyS 1 v mtend s 6??8ptP‘i ieRmipaganie T Endcaghe fisoas]

necedbsaif} Ethélaf 204 ohei mof fABREME0R Sorthgdnan @idNe bperdiigg Raley Siagociated therewith

can l¥e &glecqweéy dargl{ ste(ij as Cdgstcrllb%@ herngr@ttb a&aﬁ&hﬁr&%@iﬁ} r)ﬁ;xl?lzl ﬂ)r e)aﬁlple if copper sulfide

undesi
is acaw@um teg @@}dy ﬂOPhlﬁlflh@éedd@ﬁ@Pmeﬁ’aquQﬁ gangbe erppigypd fogleirgnyine which of one or

mord Ve ve@dsi i galloR @hsef® copper Bfidé SAeBOES B Sholle 6£ISad iy reipblﬁﬂe periods of
time; agcﬁ?ﬁila)gmgg q.logg%ﬁ E{nﬁgﬁ)%?rﬁbutt torl%szerzg V\'Qse Ek?ter adJu%rtngnEerav een made at 1224,

CeSE s “ov
he rgippaegy puokdeile 1296 ersed léﬁlmcessos el & imewgnedibekirEes, Can occur in orders

dlffe?éﬁmgt ﬁ&ﬂm@é& in lqg sl lt”oy exafibIE, n)easuf'efnen@ endekas 18 &ﬁ%é ﬁl@lyzed as at

en the net hodol X ns to to
12 g BB B S RRE e (A atﬁﬁéré %P?Fd"catms st 1218
COnt wille sppretihted i a deddetintyrfadlitoing @jer (1322 €u$)smylefsd in polymer memory

cells rpﬁﬁ‘a?%&ﬁ%{acgtgmgﬁgtlts E{egeﬁge%%h@gan{ 1mg}(§>€ nctltsflﬂﬁof the o%amc layer. This

ogy advances
charpqtesistigds ab lep prafallp miupgionpddhe f?l}vmnéamrsfgcavlﬁ%aen%wg% fppild up of a
char@e[ &pll@)n MY EChEaE darriet faibuadn, dnd 2@mo® MSs dAk toBBArge carrier redistribution after

reversmg [ e(&l‘l ttllegln SI‘P]g cﬁs s%tgﬁzrr]z c% de%cg%ésoagld Qs?rrtgstclh{}ge c@%feﬁc!sgﬁgee aﬁon and behavior.

e S e
deslo |the fdidwing P@mnle,ta@maid@m pollymst 9 repdeansatedy eréld-’rué isriglized a F%lﬁuctwﬂy

facxlﬁ&@ﬁgplla@mal IWithGRPREH cﬁakﬁe fchrf® gereRtiACESIEBPHRInI AR istabs highest oxidation state
sophi sti ¢ eli n%é)t echnl ques ca

Cu(’gmhsv&lamfles CERE P S VT BT i g gl g ields the ollowing

equatiah:ves that al | ow gaseous copper sulfide into the

~ch IS +respective perj;0ds of
ti ?r(g?g)nd or g’goul 89@953%01 e g e 619

wed to remain opeh, but to '
| esBherconsegmescis thatan ingspnsia §¢dis Piogycedsdup inee chaee a5ruplatggon the interface
betvx’egn'zéus ailc5pdl}}ﬁﬁr nﬁtsm&brﬂg FlngBQﬁﬁ(ﬂhdéSa draph Uep2hing tBe &RE: of 4n intrinsic electric

fleIJ Hom élﬁBl %theern &g afn%l P ¥1 er nL| r%ol ef‘dh &}F O gd'iziecg ]Eozydrﬁe;' ﬁ’%%&er“) is the charge

carrtwaheF@rtereak&thils eppligre é"éum@nsmts Oﬁmk/elnr, is @serlamedlbz it6 Coneeaiﬁaﬂon and its
motify.anal yzed, as at 1220, prior to determ ning whether
rreasurerrents have been taken at all grid mapped
| ocati on€T9&8% at 1218. It will be appreci at&g that a
c onwu&t i ¥ meyhaig%f thé &aatet r@gs dax&yﬁbncéﬂra@m aanuS)hemplh@y ed

or kB S G g P P s TR e fpf ot
semichralugiprey a mptentibldynstion CTmbeS‘PXPrQ*SPd@har acteristic is at |east

parti allg(aféjﬁgd on 6 e follow ng:(gharge_ carrier

generate B of a charge“depl etion

| ay@ﬂe’re § hﬁﬁ@a%ergg% BACQ{HaIan%F Jhb@é%a{ﬁ%{‘ € 1S%QQI1efE€1H9 Eéﬁst!ir@ 8fthe polymer, and
du carrier redistribution after reversjng

d, l%th%wlfhh PEthff qhéqgadepfﬂ*f@ & e hedtard Pypmpleyige e follpwas egrion:
illustrates charge carrier concentration and behavi or.
In the foll ow ng exanpl e, a conductive polymer is
i npl emented, and CuS is utilized a conductivity
facilitating material. Wth respect to charge carrier
generation, the copper in CuSis at its highest
oxi dati on state 25 Cu(ll) It has relatlvely strong

. e .
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Wiere q is the charge of the carrier, p is carrier

concentration and g is the nobility. 35 Referring now
woaodhvasashar ge depl etion | ayer, enploying a si RCIAIS2003/021669

concept as applied with respect to sem conductors, a

pot enti al functi on can be expressed as: V(x) =

ng(dpx- )s(VetI(’ )2 Wwhere Np is the ?\gerage

concent g} cﬁarge carrier, c is Phe dielectric

const ant of t e ?pol yner, and dp is the width of the
wher&1 ﬁrﬂ@%xtérﬁ:ﬂ et v@ifage Adlied.alfor bewaadiotihgagdds 1y siempbiabd ragrst hdtage, it is
ey foll owm ng equation: 19 WD 2004/ 048637

*IBET/ US2003/ 021669 dn 2E(VbV)]ii2 () 4 gNP where V
The Yolage Fractior pifan@) cap b@fipﬁfovellatﬁfhfg amplify e defivatiodr  f or war d

V 0 I\ﬁltﬂge%peci th cHafe carrier Sist@lPutiof; Gke f-dbPinf 6ALEESICondEkdr af@prodetses typically

v It ge fun&:tlon of Eq. (3) can be

take%{?fﬁr“d%eﬁeﬁ'in Helfloﬂgﬁq%ﬂ V PREUE i vation. 5 Wth

respect to chadme carri er distri butr on, |ike p-doping
of a sem corfl

?Bflﬂp{j\/\n processe$t ypi cal | y take
place in the electric field. This flux can be
where Ry dif§ssion] caasgant gf the cheygy carrigiand E if i eleshris figldpf % s dj f f usi on
Ifthe?aglﬁ»&@ﬁ&mQﬁecsxh@rdfsﬂaﬁt@ﬁlscarrl er, and Eis the electric
field at x. er 5( T]? current the carrier
di sreﬁcrbm(pb%pﬂé" OVEX)GSV p(0) ([ (V(0)-V(x))/ Wt])
wheb ?(})) 1&“@ Ecﬁlcéﬁ(rg)on Veo) Es%lta%@ﬂ%nﬁt{rﬁge' r&BecuMﬂnd"@ MQ) t ag €

Interface respectivel

f orWise fprvasd vfog@gé is;s@ lagga tllabtpeg%lrrfr}t' Q‘fx Jt%(\é/\(e ma}yg%\% eq(u’fltmz caj bg be derived for
stead) stafe fiew @iRdoyt he@hptie|foate amagantribaiod erthecell Gwrall, wiie fufyard voltage,
the ¢ trgaetdestr%)u? gw 115 ﬁhn 1?1 gegsee %b&[ﬂ%' %Tn rgrersé l;b@taéé% prﬁ!gzg V(x) > V,, the charge

' Overall, under forward
conceayhtiondser deCfM%quCﬁélfrfﬁé di st ribution p(x) is an increase
f ungt fiﬁﬂch@rfactéhsth&%ﬂudhﬁHle lr&fers tb@ﬂetfﬁ:@ﬁatiaSorﬁﬁﬂ) ol@gk, prodiioey more charge
carri%{gm:t%n? r%eg?agr re acﬂ%ll ecs) nméll%%g g Igtg%?arédr ol% éht% ng?l%lj (gt@%qaycr (away from the
polyteriveowees dirischtrge ¢ayisr fongsirabmyill e feblogkaes thoyoltagges removed, which

1ncllﬁ£sqg&lﬁ§c%ss@£lﬁrg€ B 8iffuGAtdwat theodid liyaﬁm&(lflﬁ{g@ &nﬁbﬁfeﬁdnﬂnaﬁon on the
accumul ates nore n t he otﬂ r end &EE r;“{)adstﬁe CuS)
mterfagey Eiek’ t Ia})oé%gn fleisiﬂlﬁa fi ést prﬁriﬂs%/ ? carrjer jop fo

C arthk effarge Camiied Rk dnstiiiaton can heldedodbed et folbawsk once t he
vol oy d-ncludes two pr sses
hactr ggsecﬂglforblrr%r dl%?(gI&SI on‘h}f%vvard the CuS | a;@re an .
c halfhg estentignytime fis thedims igsiiFrdttq "SHistamtettheechres RieTdP fh58%gma1 state. Itis likely
that fab Felécnﬁn laRW Bl eld @56y thiaeliffubien rhs I ThoEBREESTeteMtidA Fifj€can be substantially

arr| er i(lilffu5| on t ward the CuS |layer. The charge
detegmipefl pphe g&%‘?ﬁ?f"ﬁ?ﬁ? can be described as foll ows:

Cu(4n eSempl-aerbrymEq:elﬂ -15460@31(311641 heBinrwipabspeebie the yuatiopa 1-9 discussed supra and

111us[r:§$dqﬁ]h% 90161 R eke?nptaﬂﬁzeﬁ is @&sﬁ&%ﬁh%@a&&erg ﬁgﬂnﬁ& letbgét[@—-o 02V,
he ch arge carri er,

ot PR o 5] 1 SPE T PPy AGt gy apom s
102@inf, holsghe midkadsed = Thetcef(@Fey), amhEus titlertsidan= 551 FEcrr @90be). Six typical
cases 5’}? §atlc%%n!i 8 1ﬁ1¥tr1%§elé2§1tcaq Blg'grzﬂglgof er or%rﬂﬁ ngﬁnt)ﬂ‘yléal 12 BccBldfHe€WiRh an aspect of

nplary nmenory cell I's considered herein
theWSPl‘r‘ier@%lB‘éct to the equati ons 1-9 di scussed supra and
il F—i§ t14 adpe aighpl-i4Q0 oﬂcéarée&arrr?ﬂ‘t&tr@)ﬁ&n!ﬁphmroﬁ'the elelplarg memory cell as a
funcéartI d1s alrrc% grox\llnm tr}e t&u? A3 ig lgo‘_?ynlﬁp ‘If[%f% inffc%pdaﬁc@ Q& Mpasl%ct%% Me invention.

rium const ant concentration of
The@p@eanderp@cmqtongiom 1q'ﬂh@\ylf a@_@@nq ap@q:rwgg qu@cuen ?féaig]lc@ (x) from the interface.

é 21 8005Bs5uRQ lalY EBSinal Voiitkds WeSSandla curont ¥Q-05CTHB chidgebdafifes coAdatiration 1402 is

10" 7
sty e g T A v FE e e Bl e o e

congqueficdd 4sgmmpddn. an organi ¢ nenory cell in accordance with
an aspect of the present invention.
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Fig. 14 depicts a graph 1400 of charge carrier
di stribution 1402 of the exenplary nenory cell as a
woumaougas7 of di stance fromthe CuS and or gani c PODIUSRM®B/021669
interface in accordance with an aspect of the
invention. The charge carrier concentration 7102 is
s h@wming sovhie Fitgl Saangerreeenk 1 190 iljbeima tng chassesprrigy distribyiion 1pQ)for the
exemfpfagfr&éaﬁ@ mlexﬁ&r? Eéla&ﬁplct&ﬁn 1d3br8angd Wi hn 1400 oi&ﬁeﬁiﬂm in@éntion. For this graph

external vaolt nt J =
SO0 T e AT R PO a0 o TP Dy SR a it
voltagd thdn tige attensitl &mganit padynger)a Jhiy ﬁqmeq; tbﬂchaq%qggve;twaylfrp@ CE}@ iamr &nd leads to

charge hawg cér{c&tljatﬂ)q%ﬁﬁg SNtherQfe thildBon of QNBle@Rlowekt@bilentration p(0), it is not a
assunption. 20 WO 2004/ 049

smallyglug foh @lsﬁwet % 1tﬁfaa,le 1813532)(]69n gF’h’é’FP t 4aLéJS (9\%21/68 ]1%? 9l“hls explains why the
polyindr IlsLbsgbﬁcadohdmgtomlﬁﬁ fpewatdvoitage is applisd. rAgamt it i Aq. P50R cénstent elaeiric field
mod§ és%%r ak ﬁlop r’[ﬂ@'}?ylrﬁs dgﬁggg{réfed(ﬁ?el 141de]!t>1e§de‘i1€d? banbed el'e&rlc field assumption.

ordan an as resent invention.
Forfia H depigfp ¥ rotherpvgh %P%ﬁ%‘iﬁ?e&‘}%ﬂ‘%‘%‘tn 148 qf gepespglary memory
cell 45 @ Fivarfod of/didtinagﬁ)nﬁhQCuS]aad/oerﬂd pSIUﬁlérernérfaﬁd il Xccdkdancwithh @spect of the
mve%ltj gl'%ﬁ ggraé% e%:ﬁ"are se Gsuc%gcgat hf’ %Oergehlgltags h 5! 58\?&1‘3 the current J = 0.

e carrier away
WitfrrormGoBs. alyeeharawv@mbreamcem@teg aitheffug@olymprrinterface and drops quickly to

smalC QRGRIHbAN LR B idRa) frd’i@ﬁe RR:thcB Gﬁhﬁ:ﬂﬂ&cﬁlﬂémﬁyi tﬂd’lndﬂfor}%ell Ré@ties non-
at | owest concgntratl

condp%llve Yvhﬁn 1ge Lpyerse @01836 apP %g%x,d:‘@ % ‘guhsp.o %f ggn% mlgéleﬂs Y&umed for
the pldaeTte @siets Sdnowstratedarf-indeperis of tHihassumeker ai ns why t he
pol eﬁﬁgl lnc?‘w 10 97d a&@l@xc%&h ?f00 Ylﬁ?d%plfst%ﬁé&é chrivel hl@tﬁgﬁoﬂ 8702 of the

Iﬁf ai n, const ant ? ectric
exe laemq% ps a\fglé;aoq:oé Plstﬁrr%mﬁf:c‘@{dancerwg Wlﬁftg the present invention is

provillSdTRSihfs @laptth 780, @arhrikenenden folloks: boned wittge &l0SeV midpurrent flux J > 0 (ps
= 10f3} g%d Ssunpt hon, . & !thg cha%ﬁg CQ&Q %BﬁarM{?Jrea&r}%h& fQBQQJEe the forward

charge carrier Sstri u I on
voltm ériot the ghaqgewreyawaz Gow £pP inggefacg; @%@quﬁﬁ bei lﬂ‘ihgttﬂﬁr\%“ concentration
pﬁygﬁgﬂkgne CuS and organic polyner interface in
nce with an a t the. 1nve
Zlﬁ% qg Eleﬁgts 6%?&0%{ r zﬁg‘(ﬁ) eof §1e (S carn ccinﬁ th]toﬁé} 1r}t4e: fééerztsl& oF the
exempbiry mageorycel 298N tiomdf farierd valtegeeh tFogtht& g@ph, thy\parmetess Az sglegch that J > 0

(pJ—Ydm/&Tf“)ga%d astsJﬁ%s ¢ ORI IR TR I?nol:le? M@taﬁs@ﬁl@dhﬂecﬁlh Bel@aThe cell is

interface and drops
condBBi P IORIMR G F e eF SR o AGY gpiesle when e
diffusfoh edastake stxhid folymenihigmatl el thepnio copstare blbctripaesotraes. MWiith this model, the charge

- carr ocrc])gcégahg%at mgfgce [fki dglhve{l gsvfgr{c&ﬁl%f VCQ aéeaﬂg néi@(p&lét %@IV) teﬁﬁ@tb Be. constant after

constant electric is as
Torwpvlyge fheeeshasEh amFH RSPt M GUHO Y B or B njcton . te

mtexlfdaele&e;ﬁ&e;s(t))c@ﬁbetrmrstela&sunpt| on. Referring nowto Fig.
anot her graph

4 kePyres bl
“ﬂunlrlgu ‘%ﬁﬂfggg %@JaggggéPdahceMﬁT%h ;ﬁzgspectsgf

the present invention is provided. For this graph
1 7 Othis A [ (e salias liaititg F@tis aasncfeask fumwn of thickvags datiy bétwerg Euslayer and
¥.and current flux J> 0 (pj = 1018/ cn). When

I 512 er.
powmxﬁént flux J > 0, the charge carrier is stil

an '
i ncFied8 dluspire potypr sph JO0B deisigriels ghge $a8remnﬁfn%°% e disface 1902 of
the SkelMBS ndehibry 6¢11a1§ g@ctibﬁlbﬁfbrﬁ/ﬁrd aviaye Vin actordihte wiklt 28 kfpad ef thdPnesent
mventggl 1% ;t)rg'vrl]{ olr I&l glra'Bh id?)@t g} )1 l!mgt\tﬁﬁ%’ fo%ﬂpv%ﬂ E ?Erlre(ﬁpj wBQﬁ(x}my or may

ace. et anot he
not B3O awsfa steh aqatg@alémcmnemodeo“ﬁfeemdﬂaaﬁauew the vojtage ¥¢x %}&félmsze be described
by ackte tfﬁ@tloneiﬁlee'HUdélrlsyapﬂﬁ% WYhet 8k hiff@Sonfcbid@htioDihe Qﬁyrﬁe@fs\ﬂﬂb’/ thrge. Therefore,
e g s € QL o A SRR UL S1 3 AL SRR Pl
electric field nodel. This nodel assunmes the electric
field in the cell is 25 constant. Therefore, the
voltage V(x) is described as a linear function. This
nodel is applicable when the diffusion constant of
the polyner is small and there is constant electric
reS|stance VVth thls nDdeI the charge carrler

o e . Y o r

L, .
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Fig. 19 illustrates another graph 1900 that depicts
charge carrier concentration at the interface 1902 of
woheo4anespl ary nmenory cell as function of forwaC®US2003/021669
vol tage Vin accordance with an aspect of the present
35 invention is provided. For this aph 1900, p(O is
derivel af thm Stntion ofoltfeer s nefed bt indtige 19 Bhp %ﬁfﬂdﬂ to bRyt voltage is

large %\igh Rfen B civirgd carddd Qt tie iStr@Pe PRt thd oﬂfrenf ﬂhﬁ;(,‘dhis @fludiDdhction of

volta%-lj-:e Iél“@'s ?egcglgxlnt lifgavg)r g?ﬂg {0 ?]U ngeff%cg% n)ﬁ({x mit § pl‘r e reac&c%lrzl)b%ﬁlcally the
fast ciigerarvibraraghipfrfatisi fom thoinstanto thefothertpad p@qh?smsuppg;y l‘p@t( )T hus, the limiting

0 g(gg Ltherefore, the electric resistance in the cel
()£ E rW$faFJ Wth this nodel, the charge carrier

co centration at iinterface is, 2H4dWOK20DA@4BRITLS ],
p@© q{U§2ﬂﬁBbU¥1b69 Eﬁdf?b@@rb%'fne T UnGH LGN quythégé“)

It 4s noted that {fn Fig. 19 thad[g@R s—ag—b
zero after forward voltage is |arge eKough en the
Agalg P‘g} 95 g ageI f@r{cu&ltof REnek MR HERES CQ[Q Q{S/ér‘ahcﬁpotyﬁﬁr I6yef.r ent
Is value 1s a function of volta gﬁ% $ et 2L 01 b charee
| ﬁF&”%HW%’P disqussiggelt i BrPPYRSt to AOtR thptthedlup BEASRES S A9 g P chare
carrié Qift bb(enthhﬁhng ﬁﬁbCit; inaie polner. Badkt aabtiny sledrivdieldfagsghptiohalredenction to
descré)ﬁ Ohe o etcartr%ersc’: 2L olnq) (3{) rpo n%bb}%ﬁllamhgﬁ ﬁl@ﬁoqyrﬁepdété?ﬁm&th%fng flux

hes t’he sup [Tmti
mncepl(eo)qut@oa:le@@tlcrnewhﬁ feﬂlewt fag interfacp. E‘dtﬁ?g‘k'é@‘ rfsvﬂw%fé’flitaat Ca(o). This
meal{s @é@]fﬂm&{(g)m‘lﬁ.ltl{)ﬁ KR [ﬂﬁ’)@in i} Rrot Unlike etbRkeytine ﬁs]s@x)ptldn ghother function

o lexp V(0) -Y - V(0). -V

MO O OR AN e N T
relatiaetglsupminyiatiysmhlizy eiue tReefbar diziers. Thveefah & ipetilbifeleniay by ﬁ( o) | ffnother point
that 1's ﬁotédr}pgq{dg %Bda}ﬁoﬁlﬁ’ﬁoﬁs tthdike sthionkihdits, Hﬁ@&ﬂip@ﬁtablé to the concentration at

g S o5 e B R b 8t
cell.assunption, the function to 10 describe the charge
car hle g ruat%g{] s%%g t(ﬁ ?tllﬂghd t F% )QS 19 @dscri‘be B{d@odél %elﬂﬁ&r o‘ﬂﬁ@ﬁner memory
the et'erm hes % | ux since @Eﬁ ous.
celsc B ol it brsmrionedin ek nreaﬁu%ed dita 4ol ganjbp {08 PPt é‘@te“affms om &
Adafiondy, e Qdddl 85k Lied tolthitk 6BV limnfmﬁv)é Yetentldhi 28d respossa ime ind to design
the %Iﬁ{]%?l%‘%tos‘g% %so tgt ngt bral:'l tl-l'urcgher tthe o e(:f can bg ﬁl&egﬁl d]@élog Sarfoftd tfreshold voltages

al” ‘assunp tion 1S
that ghypdiptedty ieaelelesa e s fed @n@aetg‘@ty i 4né prase A CEBFALY Igfels thus

perfd%ﬁ% mehb}§ célfUp&rhtﬁ)lns SRR §1@§rﬁrh1ﬁihg cameendeatinon p( 0O
has_a relativ substant i

ot h\&]at ]ilaé B?ea ﬁgscn garo\éefabcroge or jno e a¥%e{:trsTB€ tLe Opeeisen?mventl%l <fims of course, not

 posspb{e) desaé\m@edaerrcolpamte ciBbitekiert of FnpoTnE @ m@lgdplds%tﬁ@uvhmﬁps)pf describing

the p%%glg n(féng{ﬁé but UIQ:I o!f gl@m§? e ﬂ'gléﬁ t;vﬁfr%oogﬁlie tﬁa§mllrk}9iﬁrther comblnatlons and

cohcentration %t hI nt d to embrace
pernwe?ry WHae @esenﬂ*ﬂvgnu%ﬁwaﬁ}e COTTOR P rihe B ‘ﬁ?“f %‘V“t“ﬂ‘é‘ 1} ‘Bie%ﬂe
all sﬁiﬁ@lﬁlﬁﬁﬁtlo&f mbdifiatidnsing @arédnk thetrfalpwiththuisesglirii amd sdoge of ¢f@lappended claims. In
add1t on wggg g)%rltlg n ¥ fe§t [ ﬁgé EVthlon]ma; }av@ Ggen h@(ﬁosgd Wit res%&t tl) %nly one of several

avior 0 ynmer menor
PP Get e r@@/ Be prmtape it e @s(lmf‘aPthef Frae e s O&ﬁf %Pfemema“‘ms as
may%@ Qesﬁ@rhnbﬁlvgr@{gedﬁ Reiny @H&rﬁi’r bzﬁdlcﬁlaﬁ@blﬁiﬁtl(fnr Bunth&iiBiee, to B9 extent that the
term[ 611c Aga r ]8\‘}%(1 ¥1eett & fhe ﬁll gQallgcli %escngtéon oarrlfgJ tlée %qantng) s&cﬁ‘ %mf is ?rgeglg%d éﬂl‘%\’}ﬁcluswe in
a minhe siotillrge thelevm Gewprsilgd as transi stors. Further, t he

nodel can be enpl oyed to devel op various threshol d

vol tages that set conductivity levels (e.g., set

states), read conductivity levels and erase the

conductivity levels thus perform ng nenory cel

operations of witing or progranm ng, reading and

erasi ng. What has been descri bed above are one or nore

aspects of the present invention. It is, of course,

not 25 possible to describe mvery conceivabl e

conbi nation of conponents or nethodol ogi es for

pur poses of describing the present invention, but one

of ordinary skill in the art will recognize that many

further conblnatlons and pernutatlons of the pr esent
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term"includes" is used in either the detail ed

description and the clains, such termis intended to
woOeoi4agassi ve in  a manner simlar to the ternmPCT/US2003/021669

"conprising." 22 WO 2004/048637 PCT/ US2003/ 021669

Cainse What is clained is: 5 1. A systemfor formng

a conductivity facilitatindlaBpound (106, 406, 614,

1212) on a conductive |ayer (110, 402, 602, 808) in

Wht.g manuf acture of one or nore nenory cells (100, 200,

ajpdaimeiy 300, 400) conprising: a gas distribution

systen1(812) that selectively provides a gaseous form

1. of A%y!{&ﬁ Bl folhiBPdMoRdubivR§ HEiS@fing cbAREad ©dBIocadd, 1819 aﬁz&fbﬁ(ﬁlenve layer

th duct t 4
10 Gh BB Pt b T ARSI 2200 2 arl AP
com@igg:t at i on system (410, 618, 836, 842) that
el ea%%{ cflsﬁﬁ)ulc)ﬁ sfs)t%?d (% ?§ tthQQecQGeW&v?c@g a éaé(ggs’ forlld? ) metal orgamc precursor

é& in the chanbeg d
(4085§:1§)| apdip @sqgésdergp (ff |t15 ﬁorgpctlylfye@ O@ﬂ 1@ lﬁqcﬂqaalég C(OTB%IH 12@61 eposition

cmméQﬁtxﬁﬂﬁﬂ 1214) onto the conductive layer (110, 402,

ah excga%)on system %410 -It-Sh g?é/ §$2?mit%fectxqéaﬂ§r &]fCAEbm {egirs%r %689 616) establishing

I'on—~oc pressure
an rf@la@&a @2 4pin Be P'aamberso actfypée dslgpgltl@rﬁf &F coppeispHide <\1/\%e%0é1 46O 1214) onto
the HRRAFE Ly @ 110102662, 8ds).2 tenperature of between about
400 to 600 K. 4. The systemof claim1l wherein the
conductivity facilitating conmpound (106, 406, 614,
2. 1213} systanlofidas 1 wRgeio tp gepositinlofcu andshaiprpssureiel ;b@f@?ﬁtnébf’ut @05 to 0.5 Pa.
a thickness between about 200 to 600 nm 5. The system
of claim1l wherein the conduct|V|t facilit g 600 K.
3. CorbeaREmOLOBT 2a0gen it 4ePo 1 25eu LA HEEE ISR Sﬁg?e about 400 to 600
sulfide and has a refractive index fromabout 2.0 to

2 2 T mcludes
4. st%m%{ cla ac:| Fr%%‘c&duc‘&b@ fﬁl&aﬁ\‘i‘%‘&ﬁ%bﬁhd%ﬁ@ 496, 614, 1212) includ

con Itati ng co ound

wm@@m@ﬁeﬁﬁ@%@ﬂ@?dWﬁﬁ%@@“éﬂW@P@@wéﬁa“ﬁﬁgmﬁ reS|st|V|ty
of about 5.7 x 10- 2 Ohnnmcm 7. The systemof claim1l

th t I ' os
5. I ngfhu ayg%em clgtee a:‘ crem %rc”?n u v1 gl @&lﬁ§%§oﬁpf§nﬁgﬁ6 4%8'%14 1212) includ

one O
c0pp§raﬁidy#rdlhasrwref@amvsmf@n(a@%?067_96%1 812, 1208) and
Cu( S2CN( C2H5) 2) 2 (II) (106). 30 8. The system of claim
1 wherein the co% uctive | aye

6. in CTI{fj a)@gemé){ clingla}svf eralﬁ éhe S?nduc(t’%lﬁlpféc&ilt ][1£F compoﬁnd(éﬂ)% 40§ %@ 1212) includes

copi@esultEn indrms ayedstyitywhgoesiTun)” fanganese, |nd|un1 |ron
ni ckel, palladium platinum silver, titanium Z|nc

~ alloys thereof, indiumtin oxide, -
7. am)rFl}Sﬁﬁffgl @ Flplplclo\yperewélteéqletal %rigqlqcc’giasd)é ursm{lzégof% %dlgf ugss at least one of

chell@ ¢RIf) Kijethylbihic@irbantderi&ds( 615, 812, n2M8neK CulS,CNYCABS), (D) (106).
stainl ess steel and magnesiumsilver alloy. 35 9. The
systemof claim1l wherein the conductive |a

er (110,
8. 402Thegpem ol | whemijthecempotivalager (il e 69% £ e dfi:v% g dgpst one of

coplgeg qgmunalg‘lohrogﬁi@ gé}Qﬁnun@ @fﬂa mlaf@tiurh,Mhghdes iditund, &S hicleh galladium,
con. ox

oy sk SR ek P RS Rt Sl ton, mou
silic{dSs, Bhiyelloy®, Kaoar® riaes HlogdlP, Iwnﬂ@)brad%st{lgﬁsesteeﬂiw magnesium-silver alloy.
pol ysilicon, anorphous silicon,

o, SRS OLNoS] LLcae (TECR), RHOseosid L85 SugL5e o
mata{m@b:o 48635, PCHOVIRO031EQ: 66D onc bDsilicn padeH{8i@). sicodionidn(§iOy), silicon
mtrﬁeé@i) Ng l'k@fN‘) \éllliéc}%of)(ﬁﬁd‘lhé (§ O ny5‘ glu&fﬁgfpcpéﬂﬁgn SRERKO IM ﬂo%@iﬁcon amorphous

11
LI RN AR AR VN E M A )
(100, 200, 222, 224, 300, 400) conprising:

23
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15.

20

25

sel ectively providing a gaseous form of a netal
organi c precursor (408, 616) into a deposition chanber
w6 20423837 sel ectively providing a gaseous f or RCOMUSR(88/021669
conductivity facilitating conmpound conductivity (406
614, 1212) into the deposition chanmber (12042
10. esAaisthpddfiternying p conlucyitydteilititing comeousheqmpaynd (91495, 6%71 ézlz) ona
cond¥eiidyBTEIBt 400 608, [268) GRS w6 pbEOE ont Or 1iEd mshdirecells (100, 200, 222, 224, 300,
depositi on of the conductivity facilitating conpound
400) ¢opPEsiehe conductive |ayer. 10 11. The method of claim
10selhbrlgiproviding a patoas four efamiets! gaaic preeisier €0 610 0 2 dgrosifion chamber
uzmjncludes at | east one of chelate Cu (II)
&I et hyl di t hi ocar bamat e (408, }Zf8 % tivity (406, 614,
Cu telsORly eriging § §aspops 5"“‘( ﬁfé@)condi‘%“"i ac htlé‘gﬁ%‘% ‘én Corfduc tvity
1m2ﬁh@ﬂﬁﬁ&ﬁmmﬁemamaxume)mﬂnduct|V|ty facilitating

B, ?ung %IHQ glasmé‘}icﬁgjta <qu éll% ﬂ4§)}1a EREIMAES the SRPRErsor t0 activate

suF her conpri sing: depositing the
depogitésp pétiﬂe @H@F‘iﬂfﬁé f*’étahwem&tunq wipdhe CGPAUCHE 88Ty of r act i ve
|ndexfromabout 2.0to 2.21, a resistivity of about

%5%%&%'('1 ébqg; rggg Vn\}éeéeﬁn técbraghﬁ B%gr‘.e}cg%ypr\é\ét}sgr (@OSt 51%?11?%@1(%% egg:gs@ one of

chelateelummneﬂazbmmpca@@@at@ @B O, Bich 1209) a&f%Cu@ACN@n%? (Eht
conprising: a passive |layer (30, 106, 212) |nclud|ng a
conductivity facilitati ng conpound forned over a
conductive |ayer via a plasma enhanced chem cal vapor

12. deﬂﬁsmctthddmf ( REQYBherpn beesdici 20 G1ciligaw; compoy (106 106 ﬂ“n{jﬂz} includes

Coppﬁr Sgl?ge, he m%(?i%ljg& JoF=1 mg%ec ursor in the absence of
rogen su
depositing the copper sulflde to have at least one of a refractive index from about 2.0 to 2.21, a

resistivity of about 5.7 x 10”2 Ohm/cm, a transparency with a transmittance of about 60% between 600 and 700

nm and a thickness between about 200 to 600 nm.

13. A memory cell comprising:
a passive layer (30, 106, 212) including a conductivity facilitating compound formed over a conductive
layer via a plasma enhanced chemical vapor deposition (PECVD) process (200, 800, 1200) utilizing a metal

organic gas precursor in the absence of hydrogen sulfide.



