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WD 2004/ 053930 PCT/ US2003/ 028023 SELF ALI GNED MEMORY
ELEMENT AND WORDLI NE FI ELD OF | NVENTI ON The present

wOonvensson rel ates generally to organi c menoryPdENISEm®3/028023
and, in particular, to formng self aligned nenory

| t ENTI ON
o L S RN 1 L

el ectroni c devices aré ] NEIPN ncr easi ng.
COI’lTEbLﬂrd’s’eEnSmﬁdﬁﬂ&i rélhtespedeyall P RGRERC MEiRy @OV&Ad/ In paftichlA @Worming self
ronic devices are continually

gital audi o players, video
pl ayers). AddltloﬁéﬁK@ROWW%OQFﬂﬁﬂﬁwﬁﬁﬂONse of digital

ne@’h@oﬁlﬁle Gise and angﬂehﬁj of btrs andll el RnicldBBRAEFe coRMallyNRreasing.
further evel o t he

av us
Compigiepi i e PeeR i ey o '"ﬁaﬁf@w&w&ew&rﬁ gpntinually
develpped feega Jiztal el Rayersivideayflayem)f dddiidnplonthel gswih el uwsedfdigit# chedia (e.g.,

dlglta‘i Qldgew&g QIEI%QS QIYHQheqﬁE)%@' flﬂfﬁg ptléBEd degmltlt%f th&P &ievwes Such growth and
el ectronic devices. General 'y, information is stored

developmenthas Vatlyjinreraser e gpeuni mFPé‘P%‘O‘bT‘eSl&dﬁ‘iﬁlﬁ‘Beé‘rto R5fstofeq prilamaggfained for
compskihdgercevdeges. St orage devi ces include long term

St @Er@gﬁy gﬁcg{?% 3 ﬂ\%@reﬁ?m dﬁa%ﬁam%&(ﬁrgm & goﬁ%‘f g{bgrl%f %Pés ko) s%cirage devices.

correspon
Storsgh dgties e IQFFB\S‘E)P s aslis syeh s fonexempR e Tied o gontpmt sk drives and

correﬁabﬂﬁr@@%dﬁﬂfkhtﬂ vtdb’@dlﬁkf(btlﬂ) cﬁfﬁz&[a{hd thd Bke @ ﬁeglﬁﬁg t&ﬂi@%fhtg&m&ﬁa typically store
largexi amountsm?' ];nfoor{llat%n ata lo er cost I():u?ar %lower %han calg,\r/ tSyBes V\?stcira () gevweﬁ Igg)rage

or age I Cés. orage
devwn@eaife rryIU@emn@ésdeVWﬂs e’hlclaarreof@ﬂ tbetmot Aupys, ploott e werpee, meglaoplort term

memdr§ BN ROR shRERNy PR irhn L&Y Bin smg%ydlﬁ RUINGES thra ko) devices

substantially faster than t orage nedi
incto o R DB B TP BE AN s R E e | A, doube
data wty mamerg (PRR) diastpae oedslymiryindor) Bi¥hnemey GPMDRAM) botanded data-out
dynaxﬂﬁ ?a%&&n m&fno(rﬁaﬁ%RAﬁ? %klﬁonogﬁyﬂan{l%&loﬂq@!s Ynef’\n}%DRAM)

e node dynam c random access nmenory
Vlde?%%(%h )l mey, 299 eRpHETRCE (RANedmt Btidess rrermr y
( ERERbANYvicesyat BdHubtinGdes inthyvamtite ﬁndrnalmztﬂmﬂeame SWlafie rmmyry devices

genergng/[?ggAMel ‘38}%&%2 E@Q/{( &éé%% ’andf tkﬁé %fgcé% %@gsﬁ Q%: e to maintain their
inform{i9e laﬂl@dnqnwwews iliieclortemako RO4E] S TEMOPHEAM), DRAM, SRAM
and tﬁéQikatNdnﬁlolﬁﬂﬂmﬁlyorﬁ ﬂﬁwicé‘s&&mta@ﬁﬁkﬁﬁﬁbﬂnﬁudnﬂﬁﬁth& bedor power is maintained to the

dev1ces fl\l%n-r\}’(ﬁetmleonrll ey c%vwex 11‘101036 }ELP a(.)r\e,:vrelc!t hi?‘nrt]gl %{I%IIVP Prolg'[Xmma% ur!aar:l %nly memory

errodic re
(Pqu\ﬁfemsa’P@mrqmmHVUb end ¢né/ nrmm@PMé\@b desgicpllyctagple progrgmmable read only

mem&ﬁ mk@M) rﬂaﬂ@@m(@lqcéﬁcﬁtﬁe & rm&%lc(rﬁw&y de@%%nexﬁw%v%ﬁ fa@t@xdoperatmn
. e |like. volaﬁtli % devices maintain their
ata W?f%oftr‘?éfcinﬂi’?fe SPHETISREY ‘pSiHer is maintained to the
deVienes devidongevadlixtiriclude amaysof lyxemtemedse Fachadmedeell o be geagsed or
readn @tvrléténmaﬁcpgragegf wﬁlq%ornﬂﬁ&lg ﬁ‘mtﬁelﬁs%%tmh%rrﬁﬁmﬁ ¥n “off” or an “on”

, . erasabl e progranmmabl e read

st (PR © 8 BEF £ alTVoL ABSBTS 31 b e oy e gt momber o
byte(§y@1D,rymefriyRRGE s, byte). &t vohHPREM g ddickdthe nbk@y celloinert bd periodically
refrégﬁalm;)l%%rdgrqg hfifteRin GEH7 ?t!ltgl é dh ALY T‘F’ (Q%CJS %@B%Ilﬂ%ﬂ:ﬁécﬂ iso serﬁ&:onductor

ower cost as conpare on-vo € menor
devicgretlyt pesform tBese NasipBYiyncHy F‘@é@ cg@%?fémtghmﬁ Aed w@aua?grt%fygvo Ptes. A
commita @@ﬁlc}bn&ﬁ{of &vxcEﬁﬁﬂbyEﬁﬁHﬁEMorﬁ &vicesGahe Q2] 3KEQSHR6hdAtor field effect
ir ."re% witten", and "erased" with |nforrmt|on The
ansistor rﬁ) SFE 8
e Ils rralntalnlnforrratlonln an "off' or an
ofhe usesqf aprgable gompyter fl eleqtiopic degicgsdias' gheatlyinereasefdemand for memory devices.

Dlgltaﬁéﬂhe%' d1gytal aﬁdlﬁﬁH@fSYpeﬁi&Ml Bl aSsistaehel raﬁ‘cﬁtﬁ@ﬂ(etgéhefaﬂ}t debl@Y employ large

capacbtg {ngx)wry %6’}06536F afltias}r rgemrﬁs)gr%rpea% r%eg\(?,l cexg%act q8 e I,mcrease? flJI)nand for

informiiot st¢yegeprenommdiserat With mémay ¢egisdsdalingian er uie'casmg)stmentpamw (e.8.
1ncre£sQ ﬁbrﬁgc%@@te@n ch?ﬂd ch pmpgt%pds?z\éél fike opsﬁlﬁoﬂjﬁéi'allo} dkample, contain tens of
fabricated from sem conduct or 35 devices that perform
these various functions and are capabl e of switching
and mai ntaining the two states. A common
sem conductor devi ce enpl oyed |n menory deV| ces |s t he

. o L . Y Y e o s o,

ahgn% memlora/ e[egxer?s ang wor%I'
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40 capacity nenory devices (e.g., flash nenory, smart
nmedi a, conpact flash, ...). The increased demand for

wOonb@ross3o on storage i s comrensurate with menoPgT/US2003/028023
devi ces having an ever increasing storage capacity

millidn® otgransmtdrsﬂ&blﬁ?a%ﬁst&tastnﬁﬂ 8 d¥6 hihtiBd Rhorkddr )How@\zer silicon- based devices
ost ar%%h or exa
are a roa% of

ece of _silico
ens @E’ngldif? R kre) gﬁrgﬁﬁf@fﬁﬁﬁﬁ%ﬁﬁ 9Pty 2grera ly ecumbered
with ‘hﬁ’olﬂﬂebﬁshltéﬁm@ whiglslpads to high casizeodha lossafditasstopaze desisisyiihd voasle a

semidoficthUedogs b@s@@ &ﬁﬁ&r&ﬁ]ﬁ sentTIQWRMET mate?faﬂ ﬂnﬁp&nspaﬂtsff& sgp%}/éd%fﬁ electric

proa hi ng therr fundanental physica
curreftvgip § kg PAYARTOE DR PlrlicQp MY eonBHImprienE ondprdo @@ﬁ@p giprpdinformation.
Non-eitetilervbgiccaductondidviesthacanfhex dadr et aideeitivelg highpdiar dogagiStioh @nd large
degre@bt%m&l@;&t& and a |l oss of data storage density. The

vol atil e  sem conductor nenories based on inorganic

s elfPEBTE Tt oizeRbipgrmigisolifutste devnesdeamtsynbiategraiinp lircesapes, sensitivity to
alignmént toleh@Cinérbases nakiggHabreiton \ﬁiaxﬁ(hil}arncfreﬁﬁﬂcﬁlt FYrh8&d d df fk@tm@ﬂg small

numrmngst&egéog { 1I %g%?ayﬁe mm:) u?nl“lsgg Fan%e se(? for %_?rbcsthoa agxiycg{;mg 01rcu1ts. Itis

n-vofary " §&
necesEPéX/tP é?é’s allfga%‘%m @leraaete Bhich atanueh pradller thantheswhlaminipainygizhifglexample, one

quart@@iéﬁﬁnuﬁ@ﬂﬁtmptl on and | ar ge degr ee of conplexity.
ze of. inor Ic soljd-state devices

o RS teed 0 S et e P QR ler it o igemons e
reducal thg rlm’eln diffugdrdergthe msilicmerepagesiiffiakicnig pfoadss desigt. iTOis connection,
many@?e%ﬂﬁﬁgclaﬂongﬁ% Gialhl ¢b felnicl hc;pant El%lf@gﬂdqg]reﬁgce fnﬁ@z& Hi{}gﬁ émﬁélratures However,

rr; 10 m ni num si zes does not inply
itis ngicloar thaf schaccqmumodatiopsycag besprtinued ilrtS‘an&?ly wor king circuits.
| t Appdyingneciegs arags 4 emitaecta jungioieithe teddr@ran Gl&ﬁndM'ktr&l?és a depletion

reglo@z{rammg ]ﬁn&ﬁ?' ”l‘h@ (Vlcﬁlhq the l& ?eu&ﬂ@%n elﬂélsr&{ rﬂeé cplrfg levelo of the

exanpl e, one quarter the mninmumsize
semicppehiGieya Hithe derigtiopregipmipesadsds Goptads anofiprdspletiog sgies, pwixctxﬁhrough or
uncotﬁﬁl&ﬂﬂlﬁrredﬂffofvlhﬁzhy%cul‘ engt hs. As dinmensions are reduced,
ﬁﬁg&?@ %ng leQIzlal:; n to %gnénélée tsh Sara 19ns ?eﬂulfeﬁ?gprg/rnﬁﬁ%gl? Ih.go gh. However, if
the VOl@e IFRARSE PRCEE #ﬁ@@ram lmﬁsfualneedlffmeesta@ creetgilio @atladgaerﬂoltage change per

unit ¥R lithdliys B dle tQghitERYEBe &1&09@ f1§lﬁ 1shér%h Aﬁl%ﬁ&ﬁ)ﬁ ﬁfﬁ\léfsﬁg such a sharp
S not cle modat i ons . can

e et B AR e 0 7 RS M5 B PG HbF G g v
Such aregieictericiuevoss ajhosrebettionnnd gy te hefidien peseetsi iamsahroed b @suator,

leadu@'&ﬁﬁf&\%&b@ dggﬁma@nbpﬁsem[c@rglh&)& JakQund the junction. The
of the d Eetlon regi on _depends on the dopin

| el SeipRon Bels EQRID GG PRISOHEBI St esttgfineing. o
par tlcdm‘ letardisso atiorcaf idévéred framnatinetier id @ifficelt in@6md s&GHtioN3, Another difficulty is

leakaég lc!ﬁl'ﬁalﬂt S(IEthl}? Uﬁaj{‘ ng[her%%ﬁ&pg o egeg eJi @ﬂhecdilixﬁfs%g Bf cfarlrlgr\éVWHhm Xle substrate; that

occur. opin
is freecarpiers ganids ﬁ%&e OW%rqr&Psf e of @1°@PW@W“%‘G%W?W%PQ fhus, further device

shrinki@\agVdeftisity inkreastnb) éhayia lﬁr&%oﬁh@Mﬁ nR@bry dBMides. dquﬁﬁeﬂﬁlﬁ@ sucB device
shrlrd\J]a%rf(g‘qno\rg {’d{[, g(glg\roglﬂilg%lferlél&'u dév}cgsswhﬁet: me, %ré%e mgrgaéed pﬁx;ﬁqrmzénge %ﬂl&l{ds is
Partlc‘flﬁb( ditfgHi esreefellyorhile meinteiniaglowicestsf j el d is large. An

el ectron traversing such a sharp gradient nay be

accel erated to an cantly higher

than the m ni mum c%%?&%%%r@{’gﬁt& . 25 Such an

el B¢ falloying presertoyimplifiechsummtry ef theihveotinn imerder mEpyovisie a basic understanding

of son&légpfeé@df@kfétlrlv}lfntr%ﬂ ef@QhGar) n&%é{ténggewgble@& thdtvha goft is intended to
ersi bly degradation of a sem conduct or

“e“hea ?}1“ ggy il gema?fa‘)f e EHaR 1o Aelinepicde sppe PLBS iBYsntioR. Us purpose is
merelyo pEhent shing coperpis cttirduchtion isushelifiat fermme b preitab the Rigie Agailed
descriptldn thRAS Srbseila@ier. | @t eral isolation of devices from each
other is difficult in some situations. Another
difficulty is |eakage current scaling. Yet another
difficulty is presented by tthe diffusion of carriers
within the substrate; that 30 is free carriers can
di ffuse over many tens of mcrons and neutralize a
stored charge. Thus, further device shrinking and
denS| ty i ncrea3| ng may be I | mted for | norgam C nenory
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neither identify key or critical elenments of the
i nvention nor delineate the scope of the invention.
woreo4masgpoese is nerely to present sonme concepPeTaR2108/028023

invention in a sinplified formas a prelude to the

O KxfhcbRtafite lwaﬁi o83 G hibdehiQediBR bn brsanRipER AR St oL ALY

2. v 2004/ 0 o P Al 08 i bl pB Aol b Blncjude an
e a‘{ TP éa%ﬁ‘%rm?drﬂ)’@ﬁtﬁirsb??“d"ﬁﬁ"céi’"@eﬁ‘?PR?f) E)”d?f)?%rblﬂme)
The megngoroyllseel chmedtaniod usteond ronducganiyer (pg) fptntig o vayc&ﬁle)adﬁd mada particularly
the top lbegd iiRbSe lla?éf%f thcfz ﬁ&ﬁ@gceﬁé’ 6 the @ecf)ﬂd Cﬁ&du&l@pﬂ%é;t lﬁna 19 agon’ductlvny

ayer I ne
eI ot G i RAF] DT Bonlsbigraes o paarycels. The
mem@y vadls glé seif@lignediwith thaliingd &t thddanihafikttondubiBe fa@dd aif thed vALdlines formed in
the se‘é‘&n@%&{dﬁ’c‘ﬂ% 1L;F}’er of the nenory cells to the second
conductive 1ayer. Eftlonall , a conductivity 5
f akhergenie P‘H@nelf layes pndj cendpesiviglecilsgtiog layds eanftie edlectivenebeotd tes a

selectivaly@6ndudiveeh@@t Thecof@bBE b@bert&@&ﬂﬁl@ﬁl%a (. ecoH@:@%VéM}oQ - Sdnlitive, semi-
e sel e bitlin

r t
contt )BTRS i b P bt oW A e v e
electrpdsrlgyercing the finstryendyetivolagbriconduct i ve | ayer. The organic
p O*I‘hérﬁﬁg'aml: polfer A nﬁ?ﬁ:@Uﬁﬁﬂsé’d drY ccfn_ﬁi%dtéd' o&@ﬁﬂ: BGteli R Y& af Al organic

ectively referred as a selectively
m“““%%‘&‘ﬁ c‘i"PJ\L}geateﬁB?J? o HRYVED H?ffg‘i?f‘? e 5prbsard reasicaplypeicy extend
lengthyigibetwéen thy elect@den]dypc indvte firsnnductiva dhiyert(4. & xeneBifsubstddially perpendicular
to the%ﬁag u’@lk'c&ﬁ)gat&?d?gagﬁ n{ZSEthJ daﬁge ﬂngar & b‘feﬁl@l{eﬁ QJaﬂl @lgt (tﬁE%Q&EJne peYalns its

pplyi ng vari ous vol tages across t
COHJUE%*FQ natgre.euch erpsitogroleclepghargstsristically have gypelerping Ferbitaly ad )hey can
assumblieo @ﬁr@&ﬁésﬁnaﬁﬁh&dﬁﬁé’s ﬁ‘lﬂ:}é@ﬁjum nadge &@H@(Eﬂj@@t@d &ﬁanﬁ materlals contributes

to the cgrfryohlagf con ucglvcgprg%ertlemttl}e écaect \6elly yc%éﬁcnvi\mﬁ%zf ;;.mﬁg}co 5%%6 Brﬁ@nc material
has the pbility) o dowste au@@?@dch@qggélmle@ ang@k slepgpnsk dienaaly ethakonjugated organic
moledu@m&tahlé&sﬁtﬁlo l?b@ettﬁﬁ@ﬁﬂabter&)%dﬁioﬁﬁéﬁﬁc@&?stake@yge tv@rf‘lglattl\lgﬁr stablf Slres permit the

ct|v ner a subst anti al
coniuSHE ne s Sl Pion @ik 70 SFriB TG Ryt RcHesPgaRiey
hmhmm%e@mmsﬁcan be |linear or branched such that the

baﬁl‘e*e !
A L DA

6160“?}\? SHi5PHEs t the eanispltably gonswavetprf@?%sézﬁthe %?Legwé C?I\%mb"r media.
Genexaiby, &e cagendyfacEitatingClhyef 1S at Ichit @wdCelag vy &ﬁlﬂdoﬁtﬂﬁdﬂfr&iu&fon thtSs. The
two rét&t] Oél}ug e%% e?f;egfﬁ'lp & co%tc{%ﬁtg %acf?ltagl%gqg {erl t(k)) otnfeit% and ac ept cFar%/es ilnd electrically

contro conduct 1 ve proper e Se
interag! Y the et n?baﬁelalayesd@h paét@ﬂljarifg@ﬁuetdltbfaghtmrxg layertemploged is selected 50
that tHe@&go rtla@veR 9tabié dtytestnfitcl @RRhEtwd RdhtiREE & le sfaféaﬁig&%oﬁﬂﬂéa{e@ Srganic

el ectran General ly, the conjugated organic
mOIchggétg{orféan go%mer?%? | east two relatively stable

oxThegerdentivitydenilisating layes tsapauaive M feilitateshargs] tatspuwebepwest thbdletrode layer,
first C&Ida&@@laﬁﬁz{rmtﬂe sdcBf co&ﬁaivbj Ak 89, QLLARRLC ARAL AR, tht Bonductivity

and a ges and electrically interact
T R AN
increagey tid g@kdntratioy off thecdhhrigd @trienig the aylerer Ay eestiang i Hwodidiiatidntofthe
condut:tglltg R oo D 9019{%& ?ér ﬁ@ﬁgrggré tl(e%mgiuctlvn}pﬁﬁ?tfitﬁg ?Jy& can also store

con utestot he contro
°pp058%%‘8r§?§t“? E’rbélﬁ‘é"f’ fhe bodal heree pfdbedemaicplifel y conduct i ve
netie aond @G viGemditaing Myer tanén sopaditatds\tttaya daaGkd ihb@doinigh the organic
polynlelaﬁ(ﬁfr Iﬁ] iR c%eétlgrgﬁlte b&c‘l@&mg & ltk%tcfﬁ(!%lat);{d V\%a%@ n}%le{:ul Ty mltﬁllg Eﬁrm adjacent

oxi dation-reduction states
the copdugfivity fagilitatinedaypnand g dustampleryaragd $ui>$titnmliymgp¢néw%r tq the
conductomtptaciliaing lFaGepie. CAranrgas ltha Bzﬁiklﬁ)h<$ ﬁ)t thé &ﬁjulgayedl ok dahi€mai6dule may be

ayer e particular

wﬁﬂ%%%ﬂu%@%%&% %?%%?¥9%¥ “%g | ayer enployed is sel ected

so that the two relatively stable states match with

the two relatively stable stlates of the conjugated

organic nol ecule of the organic polyner |ayer. 30 The

conductivity facilitating layer is operative to

facilitate charge transport between the el ectrode

| ayer, first conductive |ayer and the second

e
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The conductivity facilitating |ayer can in sone

i nstances act as a catal yst when form ng the organic
weoabogrossosbayer. In this connection, the backboreTaf2d08028023

conjugated organic nolecule may initially form

adﬂﬁ&ﬁ‘éﬁfoty c%lﬁk%a&l%%jt% tsthty.sl 5 %n(iu@@v'e b ﬁﬁﬂeﬁ'agcel dAYsaby s'gfé%g?on -conductive

hh? ﬁ | e away stantial |y perpéen
ighppegynes or Pttt F f“?m""f%ffi“? ¥ iR BaYFispaingait £ Rhwrelity o gtatgs, in
contrgsgig @ kenyventipra! hawkbdriestha fs linitel t¢ owojstigate@d ofd b:3a) i The memory cells can

emplma@fﬁg ht%reg@éf cg}ﬁuctlé'gl 5 ﬁleﬂ\‘tl{gaadéh%?l%ta%g 3}% g(laﬂq?lg Ehe?nem%rg%élls can have a

traverses the st
low s oEEBGD SFDBE0 hlglﬂm st e ¥ 18w ensdanenstatc). whighly conductive

state @dvaiinp&lanca staeNglebtducive state (}Wdiuﬂﬂl@élaﬁﬁdaarﬁé stat®bnd a Sdn@bRIuG#ve state
(high'i qg&da%@erkga%? fher\ét% e(‘naﬁnlhﬁé}he sr%ﬁge g mu?tﬁ)% b1t7 (% mforznatllohl 1rhae51ng{£|%eemory cell, such

ave
as 2 g5 mgyie 51“1 of {pfoymation airdens moje fits of ipfrrmation (etgo 4 atateamevitirtei 2ditedt information, 8

statesrpmﬂrng?,dﬁ;\ﬂfﬁ@rﬁmm hs limted to two states (e.g., off
rees

s can . enpl varyi de .
£ DRk o P AT GHEH s B el
COﬂdI@%‘&rmﬂlé to theHfast nendwntiye leyet (bitling)cbaseth arvaevoliagh appdivd th tip elekardes by the
wordHHe At poSi6Tlaydsis @ty%(@{o}fdu@tblg b\ltyrneﬁ&%ﬂ g&@stﬂo\i/%oﬁxttl?etefec&o\ﬁg {;%’eé to the first

[gance sta conducti ve

°°nd‘1°W6é*’a§p che Tpae é’jﬂym%{ BB RRRRE %‘ug?ra%r &otp HERPAA s o n e
polynenjpdditcen tebath @ hyd paye wath poper gl bait indeh. SAsat@, cufrkyit §bws from the
electrbc{m%g%fﬁgfn%ttc@ﬂcﬁatwg ﬁ err 919}116 géi]e%@\Je ﬁ/régnd{l&!\a?e 1%8 I‘ age of

mul tiple bits of I n menory cell,

sulhihe ggeomplighmeprgf e @f%ﬂ%ﬂd Ak e iR s vasboNe pdhe invention
are ddsdrib&l efeiniifontfiedidniwah the Eoligwing eﬂescﬁfbﬁinaﬁd thd d}h/vlllﬂ’gsn@he?e ddpettSare
indica?t/? gmrcr:gerr Irggf)ﬁtg? o§ thi ggrla&tjse\?aﬁsq Mlch tth ?rmalg@% %f%he 1nvent181i1 m@l be employed,
and the |pesgeptipyyation P%Wrﬁﬁdfmmlh@ af Ft@b @spmtf@nd ta«;neqqmwﬂqntsu ¥fs to breappreciated that

other Sﬁécﬁcidbdﬁﬁkéé andR Al H:Gttu'eé/(ﬁ” tlﬁ%ﬁ%rﬁm} RillbRemt ftﬂp&%nt?@lﬁ?ié%ﬂbwﬁg detailed
on a v O a I e o the
aesrg YR P BB n SR PR TR BB REr | ayer 1

n-type conductor Alternately, holes flow fromthe

e' ectrode | ayer phsrtddScRipiRIN ol BRENEAWHesd ayer if the

ani.c pol ymer |ayer is e conductor, or both
el Pg% PR H%f&f TSt Lol BW”F?P"PE%P"“BB PAviaer depype 3 temofy cell formed
thereap dmactyedah@twith an &prelt 4f the pe@ntinvedtiopr oper ener gy band
malhg B 1lluAt§ate§ lalﬂ:ztﬁa quﬁéh%ﬂ/t elfs P4 fn[i}%p ctnlﬂ séld%ﬁ §e|11§ %Lﬂé&% accordance
| ayer to th fiTst conductive ayer v
with agéipé“éf’ﬁt@fé%r?er&@ﬁ%?}’c ive media. To the acconplishnent of
t hietg. Bay Bg@inag: c&ﬁ&e&tﬁhaﬁﬂl&ﬁatﬁiﬂdﬁa poﬁt@ﬁ b Whfdr hzlvihﬁta Q&Hhe‘ﬁ@e layer with a

{
condu@t?v@tg ?a&ﬁta@rr 1 \R{ﬁ]refﬂlj er:]r]@olncl){] accor ance 1t131 an asBeicg e greaen% 1ﬁvent10n

ow ng es cri
d r%&m%sg*’s“hemh@sc@sw?i’é@d Husggplon of heliceise p{/be Vo vieniatad n BE. 3 having an

organid lplblylﬁerﬂa@w f&fned &er tl([eﬂ%hcﬂbtﬁut%ﬁéiﬁtadn@ 194 ch the principles
ent

of vent i on
! k5 LB 0 P SR S SO S HESSE e b
electredq daygr fasrjed (\Vm teavrgnic palyneslayen be appreci ated that 20

Ot ek iRERGhER: crcﬁg\é@leﬁa@ﬂﬁﬁa@)ﬂ dt tﬂ@ﬁéﬁlon bRAL W& %ep(ﬂ:ftedtlmlg 5 having a
one apparent fromthe follow ng

patte”begtpléﬂtqreéﬁﬂay&béﬁe? Bt BRelgfode¥er nvent i on when consi der ed
I nFig @1y asrtempt@rrosd sbdmonahﬂusdatavnfoftgsportBRbﬁEe \D%Gmd%ﬁhmg @Glwith
apertJéﬂ%rMé\@eﬁéd%otgreis?1a?er schematic cross sectio n al

| ustration of portion of a wafer depicting

neFr‘r%rg)P aé@eP’athdf%SesawO@sﬂltl%rOé athg Rertige elghurate éemﬁtetiw Fig, 7 having the
apertuges pieted ingf the divetrqle &gent | nventi on. Fi g 2 illustrates an

arl{l%’:1 ¥ IS%LS?HGI”@ rc}rgossgsgéélgfaalgﬁsgétﬁn QﬁPir}@%ytio St > v[/];t?egﬁ?plcteﬁ in Fig. 8 having the
apertufss gishieth 110 (R ABEEF BV 3 i s a schematl C cross

sectional illustration of a4portion of a wafer having

a conductive layer with a conductivity facilitating

| ayer forned thereon in accordance with an aspect of

the present invention. 30 Fig. 4 is a schematic cross

sectlonal |Ilustration of the portion of the wafer
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35 patterned photoresist |ayer forned over the

el ectrode layer. Fig. 7 is a schematic cross sectional
woRkbugissabi on of the portion of the wafer depi eCeaSzm3/028023

Fig. 6 with apertures forned in the patterned

Pheis0I08:Sd sShemh@YeRss seftiofhi ilifstato %ftﬁ@ |
el |el Iaust ?Séstel gn 1of thé]l porti ontogt?e ‘?{f&%{%aftedmﬁg ? having

|
the a‘%%“ﬂff’scefcg% it the-popduckvify f3eflitating Ipyer. aper tures etched into
t hEigelll gt sriwdetid cappesectiodDillFitrgtion 8f thSpotiod 0@ dfér Aefididd $:BFig. 10 having

the ap%ﬁﬁ&s'egzﬂﬁlmtb {hL, Hl%{crogrfu,t% Q;'ert he portl on of the wafer
icted in vn the apertures etched into

de
t he'® &ngafﬁ?teer fﬁslflvﬁlﬁ froqs é?‘%qnal II&ISWQ@@@/p%ggcg (the wafer depicted in Fig. 11.
PCHig US203eORABRRSs sedtiofl illiatich oBthSoReABE thCwér @8keted in Fig. 12 with the

remalﬁﬁgﬁdr&){ﬂ@)f tljle phé{g’rgsrlsgia#] (Pflmg&:dt he port ion of the wafer

I cted the apertures etched into
t h g #ﬁd&feltem%%cgpssr Sa%lpllall rﬂlmtrﬁtwg of thg/ertion Ff tge wafe} d¢picted in Fig. 12 with the
remalﬁﬁflﬁiﬁmini 6F tiepBGSresiElafer RMBYed with MELIERC iR rif fap1iBELvRAhd sta@and filling
the wafer depicted in Fig. 10 having {)he apertures
ed into the first conductivity layer. 5 Fig. 12 is
anBigHeé is aselismpfistcioss seqtiombillssgation of thd portioh tisther veetfer ddfplotl:ﬂ it @ 14 having

a secdii@ EJnH&HveQiyelt BneBeLihe ﬂ@&:‘trﬁtnﬁgnél Qnd:théyelec&é]de la . 13 1is
0ss sectional | ustration O]Y

matic c
PO LB BT D S PR EISBESHoD s P ot elpgpced i, 1
having @patternddrpljotpresist lagem $oriodd oivdn éhe plaatd@pgindtiss layeay er renoved.
F' ﬁg 134 's&eﬁatﬁ%&?srgwubrﬁl 1ﬁ£sg§t§>n §1e[ﬁ ogfgﬁlly__f tfl \Jva %Ele\:ﬂ%%eﬁ mtri:héfm with ,

i;r)lortlono waf er elce
apert‘i“:élfﬁi i ip g ﬁﬁ?ftdlcﬁrﬁl%“‘éﬁ laiteh@mﬁ’r‘ﬂa‘i’%ﬁu’ég% st | ayer renoved
W Fip 18 isdisehemaicicioss segtibil illattratdp il theq@rtiol 6fthd vidger SdpREK 1na:|'1§§.j 17 with

apertnfréslfdringlﬂnth%&eéu'a elg,g apertures. Fig. 15 is a schematic
cross sectronal lTustration of the portion of the

welfigrld gaprhereid C‘ioFf sprtignal luptrtigy ke porios efgksryckior depitted toiFige 18 with
apertured Y@ ed if theB@ardRlymbgedi €l ectric nateri aI and t he

glelﬁg i olgsgal%chcﬁn%/tlcc 0SS s%c%%nallglfstr%tﬁg fgl&?;teo{n(gﬁg 61?e\7f é Al gfnsi:"ig 19 the
remaigjggiiogtioaspf the plﬂatgemstllﬁver lmeviehyittee dickctrie matedal piptitdoveshestack and filling
in the hg¥yt@ks. f or med over the second conductive layer. 15 Fig.

17 i chematic cross sectional illustration of the

po‘?‘%u bie glf’wf‘r‘?ét {f8pe fRpioe o8 BPrpine Fpgmor sl ) segprdance with an aspect of
thEPrap@mvmlss formed in the second conductive | ayer

f oggrbng \ﬁ%@ﬁamﬁﬁ tic cross
seé%nzongl i uts rgﬂlﬁg%nggf]teljﬁéh()@ortgggaof t he wafer

defp# ¢t 84 TPy clrﬁrtamh%?llwafw th“afﬁ%lfofl gt $lowd®d in t he
el B¢ 04 Bderapladepitting Hie@ffecﬁ(g anh BtridsiSaAde NI 6n &TifR&Fce between a

condug'tﬁ/%r faa nglliyla%ﬁé 4 [%ym%pla 1n% grd?n(c)e! %Jljthoorﬁe grfmotre as%ects H{Et{; éesent

elcte apertures forne
mVC“‘B’Pganl c polynmer layer. Fig. 20 is a schematic cross

Saad. OB @ﬂaph 1[1115&8&1@ a{afgt@ hBanﬁ& dlEthﬁltl@lQ(gftah %m{ﬂﬁry tRBor tllﬁﬁ accordance with
e renaining portions o e
oneorq%ope aopreétéc’ésf{'] I1“33&“lrnv‘a“mé?ﬁ)ved with a dielectric materi al
apﬁé& Peid arpiher gr%Ph dlugtatiegchagrcarfipd disiripgtionjofntekeenpiapendmgrygsl in
accorcﬁ'bcg w1t12t3-ne|o§m&e EJp&Wo@m@-ﬁ%seﬁt ll‘lV%Bl{ ating a nethod for
n_accordance Wi th an aspect of

2 %r %n%ﬂ%gf:té geé ﬁ?‘)ﬂ{?ﬁf@hfl}uﬁﬁtmgﬁ z&ge cgmzle déstrgutfqn G\fl\fn(?ﬁeél}péary memory cell in
accordange witeeneiof fners pspertsiofitje presentirpédtiod of Fig. 21. Fig. 23 is
a Fﬁé s ge!'ﬂ @ﬂoﬁhexf éﬂa{‘ph lﬂﬁlgtrahrlgl chc‘éer c%lgfhgstr]:bntﬁm ISPJHQQQHS&E’ n%gl cell in
ep ct of

is a Icting the
accor Wewﬁlf?ﬁeﬁgl?“&regﬁp@fftof the.prese I‘“de"é‘ﬁ“ an interface between a

C diecd 25 b graphyilldsaging et eanyr doayetfatitnd tha ine@thisPBEn ek@pRiy tdinory cell

SEHY WIRAREES ects of the present 30
§ e Avent i on, r\MOICQSpggseOf(MGS%BHm%ﬁtFust rating charge

carrier distribution of an exenplary menory cell in
accordance with 5

in the aF
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one or nore aspects of the present invention. Fig. 26

is another graph illustrating charge carrier
wdized4roskasvi on of an exenplary nenory cell in PCT/US2003/028023

accordance with one or nore aspects of the present

I nﬂig YB’O thtﬁothe'B Brafhl iGustradif heRE Gbrr %‘:ﬁéent?arﬁt@rt Hek mfgﬁfgcfg Rt an exemplary
Istriputiron o

e carrier
memor%(ceH pl & accor arrlr%r‘fvﬁtpyne ef'pre f‘sﬁ“tsa?ég‘%?rasﬁ?fd%(e’?}iho’f h one or nore

aspects of the present invention. Fig. 28 is yet

anot her gr aph DﬂﬁA@ﬂ]ﬁ§dﬁﬁ’T@@ﬁbﬁ?Hﬁ@ﬁ‘{§éﬁloﬁ' stribution

an exe accordance with one or
m)"]flg PLP ger{)lélg egtloafs oK élesﬁrllb@g With refersues i theydawings (vhepig likesrefgrence numerals
are usgyt tg pifer itd like sltmatsitiaggirha myte ﬁ)HdSvt’lh@fesoﬁﬁtfbﬁ G&Iph@weﬂcﬁ e@lanktld@,
numetoM sgécifﬁggtaﬂg e@& f&?ﬁ%&e@%to@ﬁw ﬁ'lgro?gg ut(l)c%ers{aﬁdmgpof the greient invention. It

accordance w t one or re aspec
may be f\jdet hosysverdo \mﬂz@ﬁ@}zﬂ trrEgiRh o CTIYISZE S/ cOhEDSent ifvpryion Bay be

practi¢ed wéth @ tekser degreeadd hlesle|sﬂ;ebliﬁ$ defilils. g otﬁé}%fs@ﬁ:eé} &okvh @tfuctures and devices may be
ShOWI‘Flg Qﬁﬁﬁz[gﬁ'in fh C}ggrd& fa(iﬂhq 1€ 5escr1%1ng one ogrg(gg gsgeg?s é)?%%/prfsl%g 1nv¥ntlon

accor
p r %& d ilfustrateg a prbereptic croqaewal E@WDES@NOP’W OML@FEO0TAEreon one or more

multllh)l&/(ﬁﬁ{ﬁic%iyﬁermﬁlo@rsﬁﬁﬁﬂ:ﬁ orl cBKEBE drcoférﬂlea 11'1’}19(\,’&&15‘(:% Gich BRD: more aspects
cetothe drawi n in like reference

of the P Hresent 1n\fent10nar G OFsRINg, pci_l}gnef memgry %ﬁ :}56 Rr@lu aéﬁﬁgml%polymer layer 116 and an
electrqdq fayerd Pbfatmed pyer ¢ first chglhdtionfeisg coabes)dayeptos Odx,, bitiie). [ThE pas@Bcells 156

are coﬂlfectﬁ‘&(lﬁ by @é@@ﬂd'c&ﬁluctw@l%fﬁ gec'g Sfﬂﬁlﬁ]'g 'w%rdgl?et 1@!3 l ahd ofe §r§$ularl the top of
e a thorough er st ang ¥

provi
the elecﬁ%de Iﬂ}yﬁgg%(ﬁ?fq,em?gxﬂrty Cﬂ}ﬁ 156| te the ﬂ%ﬁ(gpd B@ldléf\t}]"ed@ﬁf 136h51\w§qmplet1@astrated
a condyriyity ferilitadg layer 1l Dhis faandd oivdratte fisn@naictiRldyer 108 IHEtEicAfatetiflas?

Separa%ﬁé%ﬁml?,@é{ﬁﬁgé on may be practiced with a |esser
t hese sglzci fic details. In other instances,

reanic polymgy laker L gndpanduetivity ﬁqﬁ'@tat@é layey 1&csnbe doHechiyetyakferred to as
a selecdllvﬂgfoamcﬁ‘&m{mm nTlﬁrcdﬁﬁctlt/&prdﬁpﬂﬁhsl of il rRdd @SE, rcbr’@lhcfﬂlge QéHcoftuctive,
o R L IS B DS byt
via thegdackreds fryesfl2Gand de @?St cpalyctivh By 498 (emebitine)rore  mul til ayer

0 r'ga Btg@mc{&iy)iﬁﬁﬁycfrﬁmy beTbhptibd bt e Sonﬁfgat&ﬂréaﬁlc l‘ét@na@][s&th as a small
C (0] he

orgamc mofg?uq and ah %Oéljrlﬁga e%%nlynluﬁ eA 8?1 ?{%&&%’6‘? gfrﬁ}éer as 5 glrg%lé:l pP]é(mer can
extendller&tqune bw@n tim elentrgderiayer 180 hndriherfirdt eopductive14yeralif8l (ean generally

substaﬁtllaﬁ&: f)Jr&Q&icdle@%Qﬁe sthdd. 'lerc atgyc@éani@ nfo ebudd caﬁ:&ng% b iched such that
pper) layer 108 bitline). The nenory

e oGt a5 G i Sb ERHvE pastetie isiel hy oveappin 7
orbitals andalicy tdGssume guo or fn6e FekdAght Srudded | The a)njlléa&)d natRdf tH@é’oﬁJugated organic

materiQ]ﬁEotnltr%&qug h¥ ccin 8121&1% gonﬁgctufe}?roper?es o?%e SCEIECtl elg¥ duc%i]/e meg ja. Such

nenor e seconda con
conjugpigg orgqnip I@%*Fealélxahﬁbéﬁﬂ t flqpate prdtaesdpt chaagec@ﬁe&m@/m\piettgpns) Generally, the

conjugaﬁd? bﬂginﬁo&ﬁdld&@e ha@ﬂﬁéastl&@reﬂa@vefy@faﬂ@Q)(ld%ﬂ(ﬁ{reclubt?on statesS IThe two relatively
ric .nater|

savie AR Ao BHER RGP o Tk S i 4 Bty imerct v
ﬂwComhyeﬁymmammmdmmmmwuct|V|ty facilitating layer 112 can

berne Qc!nhlﬁ:ﬁ%iy\fe%hﬁ/atlﬁ@ _l)%f 11891sd %é ?F a/bélggtrogotgtrﬁltalﬁdgscccgf@h%/rﬁcs (e.g., holes

and/orﬁ%&t{ogs% ('néd cantrlbuéeé W&EF&P?W@ blyrcalﬁlu&tazﬁ ara]eﬂrt}e\s/%f the selectively conductive media.
Generglynthe @odudtivity Favidiptingdayerthes atpabt fwio @datively @abaRriditohteddction states. The
two reﬂ%@%[abl@ ytat@s(bglln}fﬂ tﬁlsg:oycﬁgtfvg}ué?lytgtln 2 &% 12§ 881?1% aﬁﬂ@ce@%gelrges and

via the electro a
elect“%’%ﬁ H‘E‘f&aﬁ‘i Wi “reé’pgé?lc Redyney layeg L16. %hetnaﬁtlﬁléar)condqfnéltydfcga%melayer 112
emploped lisysatedted| sa hetrthekdGreamnelyl3able amrma&e @it the BvoGaitjvelg ahithtates of the
organi ¢ nol ecul e

cmmmﬁégag&%gﬁ?%ggée or%#gggﬁ% %? yner backbone of the

conj ugat ed organic polyner can 25 extend | engt hwi se

bet ween the el ectrode | ayer 6120 and the first

conductive |layer 108 (e.g., generally substantially

per pendi cul ar to the stack). The conjugated organic

nol ecul e can be |inear or branched such that the

backbone retalns |ts conjugated nature Such
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conj ugat ed organi c nol ecul e has at |east two

relatively stable oxidation-reduction states. The two
woeb@atosysby stable states permt the conjugat edT/US2003/028023

organi c polyner to donate and accept charges and

el @gd dohduohvity fabibla@ipdtr 119 & Gperatub@(o eondy %ﬂa&%élg%%/sf)ort between the electrode

(of0) The caonductivit
layer 1% %1rs Cficglctév? éaeser EESSanil ﬁlg sea(md F?nfl'ffztlfe(}ayﬁblr?gl(eeg A9efilings é%t gddltlonally
the cqgﬁ%gtlgglgac@@atlg g layeh b12d®:ilita85 clarpd taier € g6 ele¢tORS) h@&Pinjection into the
orgarﬁ‘(ﬁﬁtyﬁlbxhhﬁteleﬁdaﬁ 1&%%9 @QL&%&&% ¥t %Hagé'é%%.(}ge/rqn 1.@% Ii%)%,en{e% ]lﬁ%er resulting in

(gé ecti vel conducti ve me
a mo cr;i,mjlcolf ?‘gucf“él% e ggqnﬁgolplgvéa‘yerhlég Bythermaoye; the cqgductivity facilitating
layer € cat alsosstoye cppcaitd ohargex inthadet ©BaliRElUE fotaDdBar@é (ﬁtt&%lem&g Qells § ¥¥0

r ell"ﬁet doﬂcﬁetxltyc‘ fa ptlat?n a%% é?zscaﬁ) ElrS{)rI]n ! 1nsttan n aucC%llysd; va%‘&%rgnng the organic

facilitatli ng onat e an acsce
polymep yer &% &t ﬁhis eelmcyoq the keelghere ofifhe Ponjuseedor gyain melequis| magritially form

adjacérayhe tondukBvity TheBitaaad IB)ieEle aﬂhd g?r@\ﬂ iiede Mk E\Vay a%uﬁs'tatn?atll& Pdpendicular to

the cclné\?éﬁ%ty ﬁltatls%nlpa)bf) cte a S a res ,tt eﬁ:d%g?rﬁst ({} ﬂ@ c?%atedeqrw\m@ eg}ﬂe may
be self #ligpgden %‘i‘%&fté@ thefftrayenses fh‘t)st@bnj ugat ed organi ¢ nol ecul e of

t h'EheQﬁeglafyl cBllsPod ééﬂﬁd've {v@)éﬁifes 418 ductife (}AQ 11%9&:94{c9(§38§pst te or non-
conductivity facilitating 1%

conduftiv5 (hl% lmBée%i/ranaCf oy 8f'§’t) gate- e’la e memapy gells %a@eédsp bl te ﬁ@/lellmalntam% plurality of
statesbet:(m@@sntota henveitioet meangbey deaiyeahat k2idhited tb fv&tstatbﬁ)@@l,l 6f biMA). The memory

cells 15@¥§1rem%>g§ v@ﬁ JeEr@es 5%%glvﬁfﬁ%ﬁt¥fk YRt &Jt?slg'or e)(ampg the memory

llsl\gg mgﬁ Addi t i onal ondu

cells P&y ‘?Vh‘g‘PFd&% ptatg, gueh fﬂ%ﬁ:‘fe{y hegétmgnde%w Yt Gy }Oiwempedance state), a
highly( c@nchpt;ve ethte Jow psdasde sti®), £ SohductijeR@Gie i(10ddivd16va] 1an§1anc@ Etg@ N0 a non-
condu@lgje ¥tg@ Eh1éh%}?eﬁam1:el's§ate§l ﬁlgreﬂfqe(ﬁ:!b?ﬁg% S tgrpgt% otc ultlp?ee étls,l %{“?fw&aﬁloﬁ ina single

he charge carrier 1 n yer °r
memoéy Rl drPEATBFE ot Oftnrfemefem@uﬂrunwws dfnfemedco K@i s@tes providing 2

bits oif:lﬁfmyrl’i&cb'n s;agterpro&ﬂiﬁagﬂiwotm)hm%& )t he CondUCt ivity
os ite

f aigdr érgtcé}‘ll Q%}ca e]%ey ion, rgr%?lgw?rlﬂ tb(e 8{5 b?é) tIBc?ug}E 'ﬁlé selectively
Conduﬁ‘é’ﬁme%la o dife|figst qﬁﬂélctl\’?h@e'erd@mm@ton v mltygefaamw fottigtelertgpdésay @ wordline

, 148if lﬁkgrg@xﬂﬂpdlﬁql&@i@ 1 16”&3({@15&Q§1§1u§8rt Aﬂecrna@el}p %lélﬂ)fé?rorl\é’th% Rectrode layer 120

ni ¢ 1
o e ] R e RO i etV o o e o ctons and
holes ﬂnfw ia thgloegamiwgelimst inyeal 16Yf if o v botdjaabetmie wlinero@aram@tbhﬁal ohayth. As
such, SutGilt kbWt o8 IRYEE layer 420 t@ﬁ\g il Sy, ﬁ?e?% eas\é%%/tivgyn gonductive
dia substantially perpendicular to 10 t Re’con IVITYy
M acilitating layer surface. As a resul t, the backbones

of Swiitblengaiemeangat celts 166 igalpbrﬂcu[miti&&hl l‘e&:rr%t)é as ;b@gra‘irﬁlhﬁg or wntmg
i1 i e applyi a So, 38
P ograﬂlni r%qgagtcdrﬂ) i&h &jllgr 8ﬁ§ hgo%})éa}tvlglﬂ% VBI{ é tg éSVolts 81?%13\60 f Véacross the

can
selectlmlyb%n%/%v(g é}gﬁe el hg partigylar v;oltgem}sg re@neq’q@rqs a thgshdid gbliage virias ggbprding to
a respdctifaelekiiC @atdind 1s(gérferaDIy Suibstin€ally Exlaﬁerﬂfﬁmlﬁigeg @rhﬂl@yeé—éﬁn@ﬁoﬁnal operatlon

ve/ st at es,
Thus, fﬂ!erg 2 t}gﬁlal%r stara@ ot}hre\:/se c{l voﬁtla;ga rﬁé)ﬁ%spg;%ﬂtg \rf%/ Q:eétlvF ﬂ%ﬂredl sgtes (e g
|>1 “ﬁl?etteeh%vqlwares depenging ppog a pungtfef of Gretosrieludiifte iemvnrof thi 51ater1als

that coﬁ&&dte&hehﬁ&me}aﬁusaﬁp kR YnidkAdsY o vEIREE BRR, A th@ ﬁﬂedUCt bvity
For” exanpl e, the nenory

nt |
o g:]eflerﬁli é%alx%gﬁ%r\e/sgncg 04 ag W{terWE g)&‘élh élgh ag agta@)heds%ﬁlc gld that exceeds a
threshq}téyayle K ogy hqta}e) pomithio epplied witat @ wWrive reyd, biosdsé infoAEhAAICiR0/from the memory
cells 158; ¥hé@das th@absé’h'cfg(;f ¥ e QR Hﬁﬁuhvlﬁt e§r:e@&sea ttFrlssR 11 {/aﬂBrrg‘%gn ngfa prevents an

a lleds Og } a conductive state (nmediumleve
PPUCGYORRER O WY CHSHBAmalie iniRlkem e memary eells High i mpedance
s tlateey infohreatielfjoretheaipbrhangeetiiss stvolaager cRbtritwdid depl, vdd, tiSolts, .5
volts) i9 Epphé?if Q‘B&BJn ngﬂedém@e Iﬁeaﬁﬁé}ghﬁs peggrglgg xhl&e!hl%rlbifl gé%egrgﬁneasswh%ch %}r)erating

nor e i nformatio
state ofe,pf 8‘?%1 ‘Ps“‘o‘ﬂenpéy (Glls aregin éetga@ée ingpedgiqeciierydorpimppdndg; lpw ingpedance,
information, 8 states providing 3 bits of information
...). During typical device operation, electrons flow
fromthe el ectrode | ayer 120 through the selectively
conductive nedia to the first conductive | ayer 108
based on a voltage applled to the eIectrodes by the

N A A I~ "
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Progranmm ng i s acconplished by applying a particul ar
voltage (e.g., 9 volts, 2 volts, 1 volts,...) across

woOheo43B3%el ecti vel y conductive nmedi a. The part PCuiua2003/028023
voltage, also referred to as a threshold voltage,

mediMi@ Erh{%@an@ecﬁﬁﬁﬁyhﬁeg AQstate% sﬁp%? 91% %Iéﬂe}{a%% qglg’c«L:s t? (Por %%amp% ‘%{rlld(y &8 dl) or “off”

% E g¥substant|q ‘ﬁ an vol'tages

(e2-& 3“% cTeesper o1 O “IOTRLEL rictved o doyp 6t pgrediated that ot
numtgspastads eart finsvits hbbrdinug lidt@gaatioha tro Gﬁfeﬁﬁ&ﬁh@t[bﬂ Svrittéh into the memory cells
156, 4 ﬁe%pcﬁlg t/dltgge og gﬁdlz{r@%‘p Js@ett%%)ogaga%f the wr1t1n s%nal the% e>écreed8% threshoﬁl value can

t hrreshol d” val pendi ng upo
beapplidt or s including the identity of the materials that

C oiBdcédidiha® with én JIRBIVE me p@dehtsnvléﬁn nleBrylcblis lef QenldWith the
1nr edi eer’c n01 11 nger 3 akin

Ry s AT T —
on"

layeré?(ectrlc field that exceeds a threshold val ue ("

St&ﬁlﬁl}l @@f taﬁarﬁt @RP kA % a I i T rmed on a
i e, ngl to/f%%rﬁ%%ggﬁretﬁgr%ﬁemfl}rggg%alwfo do

T TR TR L e—
referredkio @ewgdiines Fheiskivictioncdih biging 4ndh fvordBicab@)itus @RS ofdiparticular
memﬁp Rl eeta yéﬁlbg Q&6 th the \Mefngrf cdE (¢ &? @ssa% drg l)Odng?ot %1 %’and tsendmg signals to

I nt o/ [ronwt e menor rea
app“’f”‘r‘aé‘iﬁo URES FRE ST P tléeeaiffﬁ%@ 3 58“ a gpluggy af%sé stigbe (EAEA0P pndl afrpwe pdgress
strobg QEAQ) ZOS,Z‘CSVQEEIY?) For #xainpls, the.stte (49, a\OQ)l‘ i §)of ih& maRRy beBlGhdicated at 210 is a

orne
e A R e e e e
examE‘}‘F ey fitdclpdetepsisor specitpypajre Ty writetid gierharpestlarvbege caebapsent to the
approbi@afé dohifae (i 62, CASQV6) |td'@@\d@rﬂfe@espe2tn)é@al%ggﬁl iDRSREhns, and the state that
respegt)gr éagggg) 9 531’1019(% ? Eehon canrg% éegjlgtﬁ éhgng gcrpg%]tggo’h{ng]g efgg ng g%lgw) ToAr%ad the

supra,
state wf él}e cel](seﬂl sgnse arg;)hﬁgrcan cbfefmlne tiedevgl of cl@)ge pothe eepduab. IEtt atne)re than 50

percefilGVda Be 104d ot 91; o@x@rmse it Ok be reacﬂ-:g a’O ﬁﬁs to ge]ap rgc%’ted%lag\glglg the arragy 200
ecj ated that O ?

s34 i PSS e sTRGR iy ol T en GHEoys aplcaion
to anygnugpbes of mdnmrynaells aodis wetitd Hedimitedtd enytphreiculad banfiyuraieh, laSangdhef, and/or

numb@& oPRER) ¥8s. Vol tage or a polarity opposite the polarity
of _the witjng signal that exceeds a threshold val ue

calries B248e SpFRi RIS A A 5 R B APETHOTR aefprpen wichtdaeor more
memopy @Beat be fvvied t The FigurBENmirte tﬁefohﬁatldrﬁﬁ ol 0B m&8 hﬂ‘emalé QI8 8he wafer
d% n t i rst. conductive
accor gttg orte%?morp Eséecltsra)?éx \I\%g’%?t Ilng]éﬁggﬁ_ 4"%1 Slf‘ﬂr?;@éi tll;l i tt‘ﬁg u%dg%ts?ﬁiaand
aPPfe%WH%} & F}W@Pﬁf‘é%ﬁmnlt%mow shpvia dgerpip camibgutilized taproduce ey o2B@e
memofyf celEMBicytdmed With abpSetd dflid plekenl iR ntioPUSHL 8ddarBkds &Y inteRided to fall within

h e formed on a 10 silicon based wafer, and
tesc&) %F&I%LYLSXHUHV PR i ty of colums 202, referred to as

b| Ip Fienei8e pogtod obhqwalier 400 i gepigfed having a SOsirate 1046 Brstcoatiuttoe ager 108

with a\bﬂl{ddétllvfbeﬁclhtg-ﬁg laleﬂ U B (8@l bv@ﬂh@ﬁrst@orﬁh&ﬂvé B¥er ﬂﬁd T?e first conductive layer
es .t he address of particul a

108 AL | E 1C°nsc‘1t i

i e ras a 1é1nf: an %c I@gﬁorﬁgng){eoqowr a?sl)fveltl F.'Sémw% FLytaléeeqop@lctlve material
such ag Elmglnum abromiu®, germagiuth) gobly megneosi, mepgatac, sanalinog nfkd pallagium,
platmlInQ s11v@1p%19ﬁﬁ IRt %11(8!9 h&%sind’imlgtu{ YR 6098%&1@ rﬁlglgeg%%{%ré\l/%hsgsﬂicon, metal

[ ess St robe
s o B BEY BB S bt b e voRy e v pistelor
Kovar@hl@vag,ﬂ\&ttnd@( lacogel®, @ash) stainlesd stdgl, ndibnekitig- silIKElell')}y a&ledaﬂlous other alloys. The
icknes orfducti € n N gﬁm eméntation and inten
thi kné8 glgﬂtﬁ'eaﬁrﬁg i tee]igy 1l R8s & Jvéri S%Q&Itidﬁ%a th rﬁtl t t 80 I’% e g%cfj Lglhzatlon of

cal unn of arra c ran
the MeFGRASIEYIoc BRARPS U tesh Hozé&vahfﬂrr@ exmhtvrtvc@ess fagges inelndecibout 0.01 Um or
more dnd £H084 18 {uMlor BAPAGit H.05 R 8d e and BooWd'd I.Ineortlégs SndfBF B L00, lc}ﬁfl dr more and
wmngngggﬁge can be sent to the appropriate colum (e.g
206) to activate the respective transistors |n
the columms, and the state that respective capacitors
shoul d take on can be sent tgo the appropriate col ums
(e.g., via RAS 208). To read the state of the cells,
a sense-anplifier can deternine the | evel of charge on
the capacitors. If it is nore than 50 20 percent, it
can be read as a 1 othermnse |t can be read as a 0.
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according to one or nore aspects of the present

i nvention. Those skilled in the art will understand
wana4/0ap3o eci at e t hat vari ous departures from PO®/US2003/028023

process shown herein can be utilized to produce one or

NDITee coH(Exﬂf.Nity fa@lﬁl!adu% 14y 1@@ CQLAERAC Ry Waﬁ‘lﬂe InlHne Brénoqg ofu)]p%er sulfide
artures are i'ntended

(0, G Loph DY SR 00 de

G| b\n PR {95 0 S ém‘a%an ﬁ%’ﬂiﬁ‘fr(%’g%ﬂtaiﬂlﬁvé‘r?ﬁd%ﬂlozs dndjugp oxide
104k isifyer sBlfilh@ gpbr, Az rsilok-ciphe- swadee:bmﬂl@(IAg,QuﬂSﬁ,l g@ﬁ@ﬂﬁMMhZBQAuS)
ceriufd sﬁﬁ&%@é(@(t)&z) l‘qé@mﬁn ée&sﬁﬁatte (ﬁ%ﬂg )11}{2 %léér/ %81)01%11]1111 {;chmé)lexes (Li,TiS,,

ivity facilitatin over
L"‘T‘%‘P%M% M%@Fﬂ?f@alla%’é Pydilg‘s(H 1¥'h vhere k 81d Yoo igladied ty rrodugsydesired
propeli@8), anl ithe dik; wiel gax®rafly I the hilety @AGnaGAR dcbupl dﬂﬁ@es (& &oles and/or electrons).
Any &ﬁﬁ:@éeﬁmq&&?&%ﬁ be L@iﬁfem f{)rm?}'ng the ¢ rrductwlﬁy facﬂutatll,r]lig er h% including, for

conduct1ve teria
exam@l@,r Gqﬂ)sﬂg)@{ sam Oﬁﬁgﬁé@uwg ﬁqﬁ]ﬂygmqe’gl@ condpatiivigpripcilitatiog Jayer 112 can
be appliied koedny supratld tﬁldtnbw] HowRbalil iftemk a ?felm‘dt@d‘ thatEHe tﬁ%moﬁﬂktn@ld}& 108 is

gener‘:ill:l%JthPy ) t%pn%ﬁe clond‘uctmt dfacqlgﬁt Ing %gerg ?%?rg ég)gst’ | ls,?ldl%f?kﬁﬁs Pfl tﬁeeﬁrst conductive

ous Ssi
layer E98&rstreabowfSO ol abewy250ttie ereatenthipetha thicknkss etthd condutthvity facilitating layer

112. @Iﬂdﬁ&h’& hdp¥@ tHMuﬂcﬁés@(l)f tﬁe@i%lt é&&cm%y@ﬂ 108 % boh aboul @Y ?ora()&.?t 500 times
rass, stainl ess

greatcr t an {hé htl}%egs o& 61& Fongl}c 1‘69( ?achﬁzting,l%ﬁe{ ]olu.SIt Filhe lappaqqa@?,,éxowe]vprethat other
Smtabllﬁmat@k We:bs ergfloyedhig adcprdsice widraspect ot praagneinvehfd®. can vary

d eﬁ? NAiRGaQ 'ﬂqe;plﬂﬁoﬂ JFel %PMBAVQ@ aft} anicﬁ%l?ﬂlg'qegrfr 116 forraed over the

cond $¥{On 0] n'ermr% device
‘1%%\% iR Hx élﬁlﬁr%f%?dltc TedRREe9s Thy ﬁ@énsc noiymeuwr Hi§Gtbe applied
over e Gderlyimg tuyers iniiysuiganld faalb@u §uc]1£% With ©fin doRES ,teclﬂﬁlﬁbbt foPex@RplEN A volume

of pol9ﬁ1er%[eﬁag @qu)(% aﬂ%ﬁ Een@%m thle %v%t%f angl Dh%éj? gg %%’ ac:rrgssO tlile surface of

nore an €ss.
the wilerty QRPDUSHEBAD2GTr Thell compusirasia fhe prariid Hotymei lmygr 11§ y@rinclude,

for exdrh@le, @RToné SrGhoOLE pol§a66ty1&1¥ i) @ans)aﬁbepQJﬁ?lacQ{yleﬁ@(fzﬁ oQfans);

polyd%fgl%cetyféne ol%aénélgée Y(a—g eFW;uylen(e B@}zﬂ; &ﬁﬁer&r M}&)&t@hyrms porphyrinic
macroc:ypqleggt}lol dprwgqlzgcimc@mprg]yrms( p@0ep)allownes weh aspulyfeirehenct,Ag@ptixtBRcyanines;

polyvﬁg@)es pSlMLy\&SIES‘ EOMARBLes, %Mkﬁﬂh@@yla%?mla P Al %@d@;ﬁ@@ @9

Iumsultate
satesS sk r%g/ALél Dot Fa (‘i“}cwi%émypﬂtﬁewﬁ CoRe C'?(“Fbé gdificd by doping
with g spitahle dmalli(ﬁﬂpl saR €Bhe(otgaidpoBRier byek 1 16,hdd aSeitiple Hilc,kndthﬁﬁ 3epends upon the
choseﬁ-in?ﬁmglm%ﬂs anc@@rl 1r|1tt§1gédq1m1£§f<91rolf ﬁ’l@ dmg QQV1C£ m%rfe%)n?:(ate% aéld %example of

{‘ b? ect ed rO uce desire (?
one sych gafablefhigkngss Wélt“%f’P P {pngsbetvesabenh 300 ty 5408 Ad onate and

aclo &gt 5 wdyripe sf thewdder 10010dpReARNNY hin ek (2084920 fornfdl Yver the organic
POIYIII%HLI}IEIaﬁ% ethe ?E& I 1&§)éy f&@ﬂatrﬁglag& I1 gd ée glrst nc%xctwg]l&q@lrer and the

conduct i vi acl
substras s elegﬁf%‘ﬁkawr I@éﬂb‘gql‘ﬁedﬁ exgrpnlmarm nneem dhorgof @pamhp@rcarhcgl
tantaltn€ mhﬁlumm&ﬁde (’THDB tlfaﬁiﬁﬁluﬁinhdﬁ‘l ﬂlMdﬁf (@iN) | dnd &h b@ﬁrrﬁe@%@ rany]nLgaber of suitable

d 19 i ckn wever,
tecm?‘%p %IQ %’éﬁg pr ecc iate %‘( ? PHE egftrro ?la%{)f?ﬁfcatsp’g é"ﬂ“ﬁ%/té"rhmq“e which
involveyigpqsising gmigareef miterial thi imgkes pp @h@lwtr@dﬂ dayerd P@and thew dntiokly rotating the

wafer fl@l)&d) édeﬁlfﬂalbtﬁlgltel tReYidteridihéross lt}fé wWafdf I@S%ﬁatlveﬁw& i Qi'dfﬁgﬁ] gpﬁlﬁermg
i.rst .conductive from about

wowiipahi pasoT G Elapt el Bk Hp Siciredeansar 2D ecins o
exampéeppiutsiead vappridgpobitian (PYD)a¢hiemigal vgpedepositid?(CVIDN, 1@tk chemical vapor
deposﬁ&ﬂﬁ%VD)t ﬁ%mﬁ Binete AERSmiOf vatpE)II"?de]%osﬂ&%t (Pé@\?@u}%éhl d\él%lt{' Y&l c?ll Japor

deomg (Hbﬁvbi bou 100 to ab

POSHpe ey dhogpa fhﬁ‘@lc*é SHIULEPesiirr RTCYR) quftalaifgaﬁlg Cflleal;ﬁelrvapor
deposifigrAMOCY Divirld|pullee laagr depediicat®d)). howebippredidita thabthd@dctrode layer 120 can
have aﬁ}l"'s!uha%m tlﬁckthég He‘ﬂéxdfﬁ@ﬂpog fhe gﬁ@én@%{ﬁﬁgmengi acs %;og %%nc?ed V\ﬁhzgluon of the

aspects of présent 1 nven
memogy) dF‘e&bFla% %Efmftﬂ’e O56 ek witabisfthikmess {oa fhe plecm@ 14yan/i2 ipclades a range

organi c polyner |ayer 116 fornmed over the

conductivity facilitating layer 112 and first

conductive |ayer 108. The organic polyner |ayer 116

can be applied over the underlying layers in any

SU|tabIe fashlon such ‘as mnth spln coatlng
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states), and about 28% of 0 and the Iike.

Additionally, the properties of the polynmer can be
woundi4fosgdo by doping 25 with a suitabl e dopant eeTES2003/028023

salt). The organic polyner |ayer 116 has a suitable

betwédRlabdaBe 3 t& h:@t) AdsPgntlste. UROR vt Bfher Qﬂf)lgel\s,lgtgc% tlhe(l)t rt]he o¥gan1%peolymer layer 116

1sgene% %ﬁefg ons (ﬂ%/ or_intended uti

4407 B8 Pt gpLihy T At aieshisios LEtfpIeanistpolyperdayer 116 is
fromgtamﬂhl Osf,qu #hoetlyP@tinkes prekerdms the Mickusas tha eleandptayeel20eBRndRPMbect, the
thlcki?&@ofﬁxet)§m§%®nér la}lepll@lﬁronﬁabgd? 85 89, 'ﬁ %35] tngi.s g%egtg t%ll\aarlftl%rtlackness of the

I cte aving an electro ayer
electrggeglee{ Pvd]&lﬁ Ia]&precB@fl gl%ervex} tg%} étiherfg_l@ble faH%s cerpltel egiplgyed in accordance

with gsperth o€ the mesent ifvergibd.i t at i ng | ayer 112, the f| rst

co 'ﬂ{jf"fg t6' V[%rth)lq @f Lllle%y 1(?6'?%11&% dg-gwg’g? ab %E)tgl%}ls% laP/eé %24 fﬂ?neg RSt the

el ect f ode can 1 nc
electraile %rﬂg o&am%pﬁ_lwrﬁh bl@scogchlptbfﬁy] fac111t@tmgt1 bﬁ), fm’q con@pttvg_llQ&'iayers and the

substiatet1D4. dihe phbMist liylext 12 bad | Ror thrﬁ;@d"bé—gﬁvﬁ' d d)sd@d £p;[ﬁ !)\9 and/gfkguttered onto
ques,

1 11%% 8{%8 Eo 910 ,Eu?tq}fe fg mg?angl a %laasicgo ftgF?ﬁ“P ymg layer(s) and for

can
forrmég @étfrﬁ(éﬁé omea»ygw nm@dqv@opad Bhotoresigtdrartri 14y Ryowln nf cjusplavhieaisep UV

chemicA QY EEd gRRAS st ik Blgirtﬁumeﬁtosdyc%bgfylo%ﬁ‘s'ﬁ{u@h F&? ¥J¥B§§§§fene
Photolfle%mtts Iz?r% c (:"nl‘ur(i"ecr:t ; ogea ilibg nd th qul c« lg

RS 08 P8 B e Pt e e fogeny. Kodak, Hose
Celangge/Corpar atlch)eBrﬂmefr end IBBI) Thephbieresiatl i2wemh e, eitlf a pds]ltl&dnd Inégaﬁ)\l’é jphotoresist,
and a§sﬁ’1bﬂ éltﬁér 'tlﬁgxpogéﬁ oﬂfn@ﬁ%s}éd ?(gﬁj(!npgf tfg%p Shefsl & sutbF uen 1y %n()ved or

devel d Ch 'ement ed rmthe ectro
eve ?H’?@I ERST i, “Peghe ty@)?&’ﬁfﬁté“hzﬁﬂwy& caI vapor dep05| tion
( Plile, exﬂlﬁp@’ﬁll&@dted\/taﬂﬂbtofﬂﬁﬁl(w@értlI24)lﬂts 66@/&)}0%& @\MCQIEMI‘% one or more
pattergmanI?el phytglgé?sq 124: d %f’? terne E\)d?)f éaﬁ Be ormg% Hglgg{] eyectromagnenc

chem cal vapor
radlattpﬁ amr@&rela‘%ﬁbqhort Ué"ﬁlﬁyﬂt (|e & ﬂle:(s me)nm) rf(a 'g](a@ppteh &rvithbe appreciated that

the ploloesistdgtr 12808 be .QE&QSW E)&p@!éd {orEGMEion; MBLid kel 18 ﬁ(ﬂﬁ&ls of the photoresist

1 or.. de and pul sed | aser
e Emsb%t% %(pé)%e% ?OFI on F?orm the patt ng%g\/ E‘%’eé‘b iated that the
el B&ier béerdrpp @f the paferd Bhis 4l®st1had/ mtlaﬂwsebmvtla Bipeset plioskdaigtdsyer 124

develtﬁiﬁ@@@d ViB EhteckHOGUA With € SL&M§&Q€1(5P@H{1§ FE%%@E&h&Qﬁa &%bgéd%} unexposed portions
nmenory devi ce

at |
o e A RS et e ot el 4 B K8 ey o ninso) o
apertusq( 28 thrgkn. | Thy @entify20 the doklugbesn depe@ingén th&péélﬂczmﬂﬂ«la%ﬁéﬁ&@on of the
photoP gﬁa&@& QAD %41(91% %@gr:%hmg*g ef’c)é@;@t ’]?lplg k&g H%Jeélug gkdﬁn ds%lué?riorgaty & empcfoyed to

reciate
fem"VSP&‘g% &f tb“oﬁhytﬁfé%‘st iaagfé% fifematﬁvgly BT arelof dilutsiagyeais aflﬁ spiptions,
hydrogifigsollias,twaed end oagagic sal 2 solhtonORe baSiRREkd toldi@vé RicetkaI9 SHosed
st fthg Hrdanke, Bl ymer layer 116 is fromabout 10 to
pomo Y ﬁho 00 ?tir]n}%rs gr eater than the thickness of the
eI Fé%:? Flb‘até’teF the Bgrtioppfithe wiferd AQWheesin thesipsieads laydrd20 it bFhok o@einue

fornﬁ@fthetohﬁor@r[ogﬂﬁérﬁrep 018)(1{@6 stacRWEHK thd tokeglstfle{z@rmzﬁa)gﬁﬁum%% &£Qe as a mask
e thickn

| han t
for th C(ﬂ}tlx% ]%%Qn tlgangalgtr yer F{O in 5]118 [Rappgr fg%lﬁ?teg 8?@? gﬂlentwsmgléqtrodes for
fesumtl%]'a?m%t w8t suit abl e ratios can be enployed in
aae Bi‘gCLQfBl@ Q)ertﬁﬂéstlb8 25 08RY SitoQle otféaﬁc gﬁ}%‘feﬁﬂ%r i 13V epd Ar&? tc pJ)lQmer layer

Fi [ ustrat éed

116 oy B extniSpR ety o@yéﬁa 15 QB pemsoRRSEHE
el F&; 1¢ @gﬁgatg_sz@ pottiqeofdiregaufer t00prdbryimee cdnliGetiviednilitaing Midr Y12 is etched
to contird Fdrrhih @thé 61 0111;(%@ aJeftJre%tm@@ﬂgh@ﬂhbt&%ms]f Bgeé iﬁly c%ﬁtic‘huggg sgrve as a mask

04 hot or es| st
for the e%cl:gl%l %1gb1é ta? a(g\eiaques %Xpaé qtclhgidnto glﬁ gﬁt c‘@pfiuatwa Jager 184 thig forngieg bitline

132. onto 10 the underlying layers to a thickness suitable

f Q&fefrlﬁ@ thléﬂ9 'EU PV‘Q 1?% sé’aomﬁ)lé’s Je&10¥a?$1g\? trgl% \A%Peg ?JO nY {he %g‘jessiilﬁ stage of

rormn or openi ng

Fig. 14 ﬁ%‘g H&‘\))SP 6?%%11”%6% rTé%Plglpe ﬁa_\;s@wo@mus By inig: 18f
exanpl e, one deep W chemt@ally anplified photoresist

is a partially t-butoxycarbonyl oxy substituted
pol y- p- hydr oxystyrene. Photoresists are comercially
avai | abl e from a nunber of sources, including Shipley
Conmpany, Kodak, Hoechst Cel anese Cor por atl on, Br ewer

I A A N o - e e .
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| ayer 124 can be exposed to radiation to formthe
patterns 128 therein. In Fig. 7 the portion of the

wWoabwros1B0 is illustrated with the sel ecti vel yPexpssmd 028023
photoresist |ayer 124 developed (e.g., via

I I‘Ith@F@.QB Itﬁlﬁeﬂﬁ!nﬁr& p@rh&ﬁé‘o&” fﬁ@f)}%togﬁl/t%ly%gi arb gﬁgve eﬂﬁ\éﬁ’&ple the
osed porti ons

rema?nhng tporP(énSs. iog the I%ﬁggcirgﬁ,tsti 15‘4{] e}s]%?ﬁ §11tlb:|m QZW@SWFWI sgipper, for
eXampﬁyte renmmhwhetoneeﬂbwd%t 0 f orm opem ng(s) or 25
ap@&ﬁu&hl‘n@ fothe okidRatoR S R Whter T(ﬂ)eas 3 \glmnl ag%/ 1 lofﬁ IQ% ¥es a glel]@ctnc or

. ep % on the speci f lccemc

insu %tﬁl% matﬁ HiiFS rdé@)ﬁl?fl arp%wl ét}e elfg@ e 1%]”?‘@ QBgapie poquaﬁr ﬁ@sconﬁimmty facilitating
112, Eeenopiugsive 208 layeys exalser e ktlstianel 08.01Hd kiieldtrid MaterAE] 38 RN i@} Shertures 128
formédQnto L€ BRYEdP9h tofgglﬁcspo%rme; ﬂ% ce %R/rtj(eﬁlcﬂstatmé ?quagd g}% canductwe 108

: Alterpatively, one or nore
ayerg gidit B o 2 righfselisienstode anrtme@wgate %@@I’Veﬂ)alqumﬂga@ptcshown) The

dielegidd raaanial B@bauxfbmanpmaye foehe @IBRInOYIR OF dbbut QMY &1 equal to 2 Om. The

dleleér% Igacfe%%lvlgjl dan ?%B% Or argglr ts{h(c)({x]'%él ?;(8}41 1 58{;)1 hrbdfao%rdg z§1§é,fs@?on nitride
(SI3N1)O@IW@I€‘@I C’I’?yrtltﬁ@ (&O@@ﬁ Mloetimatedsjlispn &RIP ($i0,FQt rohysiticontmorphous silicon,
tetracCP&hbdiliRte (TfBojssTbmﬁphbhﬁca@ Bfiss Qfsdi%l%ﬁlﬁ%%s‘iﬂéﬁt@ Slagk %?Psb? aby Gitable

toresj st conti nuin
spin- énég?as péllm)éfnnl&e(r?aﬂfg OI(I?‘Srrsmfaﬁ% ?,‘I’ﬁyrﬁ"émalEt ching the
el E&illsderricaipd thatkiRQlidlagtrit mkigriartadmey bd aplicd fid mil@fe stages. For example,
the dla%ahﬁﬁe%mq@ﬁéan Qﬁtlaﬁﬂ% d%o%%h thq%deg%glon fa%%t&a ﬁon%)rrgﬁ R¥iric to fill in

th n pertures

e ap{ehures 5 IIngogﬁ f:x&m 8Ia§1“|‘@f“al |d§£?€-PC majerial 1P, @anéqeg hehqpeheé afopiding to a faster
depojtlpt@? process3Beh ag, I(ﬁ/exbmp],e sbidrcoaaN g fatt@ing, R rnght Mucﬁﬁ&lrhﬁ&jmmditﬁn of single
crysta 4 1&'ganﬁ p%ﬂﬁgﬁj thg %orl%(ok\lgf sﬁ%ﬁ? %é duec?rggjp Td% Vﬁqgsrltgf rﬂgatl ﬁéemlcal vapor

il lustrates portion o
depos&m&ﬁ}a 1PI}¥SI°91 Vf‘%?é ﬁqppset&p (Y1 ley pressurd OVD L RSVEN @thsma ephanced CVD

(PEC¥Dn highndedsitly Olfeﬂilcﬂlg)latsxhaevapﬁﬂeﬁﬁmdmﬂﬁcm AL ﬁ&nﬁl&’&/ﬂ\@t’raVD) metal

orean 65l sho 24, cont to serve as a
sk R Bk RO on R B ehiomBEPY U oo 12e

ar Refatingiele i ltdepopitien qf p smnd@@mm@q layeel36 soyrmed dv@4he elehiile layer 120,
organic @61find? g ld;)bdnhdcfiﬁty fal;ﬁl&tmg‘]ﬂZ % &fnﬁdcm 1b§ faﬁet‘s afd &19 su%étlgte 1%@

sect | vi ew of the wafer
Partlcﬁaﬁhe eegeé}roﬁe lra%e{ 20 és c8)fmectﬁat§ the ieﬁonglcembculvq layer E’éolnmge)qargple the second
CODdUFtIVP l3er ﬂ&ile@ldeSqueosmdtalummmBZ is a continuous r ow | n

F' E:ig lé-glustrltgs M@rﬁ%éh@ §e%9r%Qong[Jv#§%pE§gt PRED \%g’ flhnles grllot slg)wn) The

" ?e remaj nj ng portions o oresi s
Pt g ST € PRI JEN 140 ik i st s Porions o
the photpresidh &yqp ¢t aps rerpdv8d tolf@mepenhgd) & aﬁértﬁ&s)aahﬁgelw iR a@é’ﬂtux@@) 144 form
wordhﬂésqggrQn chdltigp%%r&ﬁlg the %f‘fﬁ%@ Eﬁebty selectlve eg {Irgg %%I%hg seconde conductlve layer 136

hot or esi st

(Fig. ‘EQ’ e ﬁet‘%ﬁ%‘ieﬁﬁhla% cap W@C%Wé?mommta@s c§ ﬁ@\ﬁhctmﬁe IRy 120 1Hig. 1B gpd, the
organid dolyrhek lagdr Il BL(Big. 1), Chn€fuIGet £618in® herory A4 B! TG Sgﬂi‘ﬂgﬁf (l)rQI)erture(s) 144
can thélneb% flfie%%tﬁ g%fé%tlg{] l‘[Ier 1 ltSE f'is s:pes(,:etd IEI?O?/%QFI g?%O? ﬁ_of?dmgli(y) Ittlgetan?elrn%ry cells
156 arg, E?H%{‘II@F(I Yigh th@sﬂlmfay@fsmam thy\fiest condeti@Udyst 10&itrd tHEGvbrdlifda @48 formed
in the ﬁb@haﬁlﬁﬁcu@l{g&tgm aI 134 fills in the apertures 128

fogoed i ceﬁ f5? t ode 120, organic polymer 116,

conducti ac wae gltaf% vigeyrsduiring H‘F‘i“?ré‘,t Oéé’ﬁalﬂlétthe\ﬂéﬁn?@s‘emes
can beuiiized ig COIE]‘I‘WSI applfapreprirduding aluipaerg,mhndwlﬁﬂewmg fllecérmidRations

equi n |
q pnﬁéﬂt”ﬁ&fbﬁl«gqﬁblﬁe Y\/'retsér%ractﬁgnrd?igfe[o?ﬁéﬂ? ﬁ&%r? &agsgor aﬂgq veﬁ’lhlBs razlar/satelhte

i el

dovie] B hE b g SSSon RSty b bl e dejerad scieye prprovements
in POTt&b{lhty duia ¢o gl eitecnd Yighoveipht of thie akmdr devizan Elxzﬂxiﬂldd dﬁlanc’f RXd devices
1nclude§cl>é|ﬂP1?gﬁ arrllclﬁc{tllrelf %Wa?&nﬂﬁmi@ﬁoxﬁ%ﬂ,@sl Igelrsg II% p %agm % ;:(antrs] p%\ls ngt)s pagers,

(SiO ;Ny), fluorinated silicon oxide (SO, Fy)

pol ysi |l i con, anorphous sili tion,

tetraethyorthosilicate (TECS), phosphosilicate gl ass

(PSG, borophosphosilicate glass (BPSG, any suitable

spin-on glass, polyimnide(s) or any other suitable

d| eI ectr| c rraterl aI It WI I I be appreci ated that the

AN A
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crystal silicon and polysilicon, the formation of
silicides by direct reaction of a deposited netal,
wohewoszd3o vapor deposition (CVvD), physical vapor/us2003/028023
deposition (PVD), |ow pressure CVD (LPCVD), plasma
note!dBI@RERELs, C¥ldte2OntoREEMRs (18 hhad&is] lefesioR! ;
cmmﬂ%zlfi @gOSItlon (HDCPVD( raplgn?ﬁ%¥ﬁagﬁgb%%1&$égégngwa&
a gani ¢ chem cal vapor deposition (MOCVD)

an dy dew guhgdab He‘aSmWIdG@dIsdnbéd&hOV@ RlnigjhoddRely,eahidh Etgy beédmplemented in
accox%hrﬂe Wﬂlﬁme [Ee'c@ Bt tﬁ)Jpréen% S}%?x% QQ%QH&&J égrema%é w1tlh re%erence to the

a ﬁﬁ he el ectrode | ayer
ow i‘i% amscf’é wét F%/ fodyp4.+ While fog %PEROP?@ ofgipsplicifyjof explapatipml u@memedology is
showi @81 desayiiedl 8s zesadks bifenciotisdckalt & tlid4mdetstbod ﬂﬁ raﬁﬂr&l&tea FhailttSresent

1nven%l)1?1§ LJt ﬁﬁiﬁedl b?M‘S %rdtl,r?og gle §1fx§<9 ra‘tp seog:n% glg)ckts f% e)if- 1nt aﬁcorcF %C(? &IHH the Qr,gsent

conduct i ve n 'one exanp
invergieyh ARFEHT @@ertnéyré?rs 96T Goneurentle S’lt}d@thﬁ(l) Blotke ora thatrshewmand &isgibed herein.

Moreher, inbtlall flinftate@ Blofka nhebettdlBedds inpRBerd & ﬁl@tﬂ&hoﬁgﬂg WShdd¥ e with one or

more a%\éc%s of t'h% 6re£e§t al{l]V% tlrgnmﬁ lotl%e%%ec&ée? H@t t&a Vﬁﬂ%}f BIP%% poay bel IIQB}@PCUM via
SOftwiﬁdlaféPYer eg @tnéetatnonéhe@ptdn pY@therssuithbls 0ees 61k albGasesystdia ptocdds) Somponent)

for cadying bid Bhe RIAGLRA118Ss o biatb ViR thelftksa 'It@s A6 Emo\é‘?;ﬂprécﬁteﬁ i The bjocks are
s) 144 therein rture s§

or a ure e
S ITONTE ORI L .
ﬂm“mb¢d&ahggamMngmmsmmBnbﬂmehetchlng of the second
c Oit'&thtﬁé t’o‘F%s |2@Q§ bndb36, I%%oéﬁ I‘% 210 far ’forltnﬂ ﬁ'tg gr? %ell according to one or

can sel ectivel OrtIO
more éﬁip&céstof %18 greqegtytglentlfgom(ﬁﬁg a CO]'_I@.,:UVI% if]aﬁlhtatnrgéaye@p @gmd@ver a first
condygtteyayerr(e. b. ayectirst tdfiudtif Igyer d9 );e,rvetahﬂﬁthﬁé)f Aﬁbﬁ#ﬁltdbﬁ:@éc&ﬁdlug@) can be

utlhzéﬁqtm%fny th€ @(Jnlitﬁ?%\? @acg{trggg[ 1%%8 19(3@%1(gsf))r exam ﬁgrt%te %05?{[81? spigon and/or

can ectri
sputteatp%te%lgtg& %69;@uc(u|zqty9facﬂg@1}1g layes eag bel pgpquyo any lqlgtaweﬂ;@lu}css depending on

the infpizlnkRatiod 2fd nﬂé‘n&ed&ﬂhfaﬂ@ﬂ of @B ﬁlgmdﬁl &ekhc& th‘ﬁtgkébﬁs{rﬁcﬁg S1t va?ﬂa)e appreciated,
rst c

ol PR BanhlR b e e 6 e B B QP Apoctin e
aSPCC‘ELQ? 61c PEBERNentivR sy thickyess bhel Bluetive layrs el frbm alany50akeabbw €50 times

greatdi &QtUthé ﬂhﬁﬂlﬁ:ﬁ%f@é donddec@ity %ﬁ%gﬂayelt qﬁangﬁglgap\écd gﬁt}{% ;g?sgnt inv&on, the

|
R NTINEEE N
condugtipitiy frrititating layerd iltovell beqprieginednioye Vet s@atiehsufabik ALY & BPEMIMyed in

m“mﬁ%@dﬂﬁ%%m“kﬁéﬁéggﬁ&@&ogn vehicles, radar/satellite
i ces ke. Hand-held deV|ces and

d
pa IFF%IE}FC&FIFY;P%%’&% faer epndnclvds, fop piemplea(y @08 8T mete pficerper sulfide (Cu,.
xSy, Cu$yproppeesrizia (&0, Coop afahgatdsd dxidy (M), ti@nitih @iosBEAITI0,5 ind@makiek 1,0,),

silver Ldlﬁﬁéf()tf' %h/ggSE)gllvEpc%Bf%F mﬁ{d}{ cogné)Y gE%yCuﬁ ”3% su?f éle g”t“h f\u%)v\%‘rlum

S an
Sulfat‘t/&&ﬁ MBWO%IP Petiiiae (NHes;0sp épwrﬂaKFedbt hthamspsplent @4 TiS,,

Li, TiSeg LoNise], Di;Nbﬁd?)&%ﬁcﬁum hyﬁﬁde\(‘@PaﬂQ/ﬂér@éﬁﬁg(Qre selected to produce desired
ST AR G030 L 008 ST, TR o, .
condugtiye fyqr §4n91ﬁ>§1dg Iﬁd emlewogweqs gyell asganeiren sujtatdena@ndubtéve Imiategal such as
alumirufh, SHr@Mar) fger\‘iﬁtﬁﬁm @aﬁ r&%ﬁé@luﬁhﬂéﬁ%n@@ qndﬂ@é ﬁ&l Ql@lgzl 9&9 Yifin é)ﬁtmum

accordanc

sives R 80 T BB e 8561 MO r GBI HbTcBbei sicices, nd
the likgj Fyampjes df eltoysthat aanbe edlized fethaniotductive nesreninaludetabtkl By® Kovar®, Tnvar,

Monel®, Ex\?%n@i@algﬁs@ NinfEs S{T_alelglﬁagnc%%m sﬁ?ér BBQ agtfl\?anm thgr all{yg Sd)rrte exe)r/nplary

Icit anati o n,
thicknpsg f“gﬁégaﬁ‘h E‘Eggeétye‘b‘ %“daéb%t 004 pmesmeyp arfd&h@t 1B grilest Rt 0.05 pm
or mojietand agout § o er lexs,ched/srtabanel0. A e ovfape 26 bituedint adss. t he

D AR otggx\{gﬁbtl}lngf]laileam@&ﬁmed P LR RIS bt b uctive
layers, The Opgagic PALFRFEIAYeF ¢ be @e’&slqur the dndedégedayers oy agie sudtatia fehion, such as
concurrently with other blo¢ks fromthat shown and
descri bed herein. Mreover, not all illustrated
bl ocks may be required to inplenent a nethodol ogy in
accordance with one or 10 nore aspects of the present
|nvent|on It |s to be appreC|ated that the varlous

T Y 1 Y o o o
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nore aspects of the present invention. At 2104, a

conductivity facilitating layer is forned over a first
woandwssazve | ayer (e.g., the first conductive PayaiS2man2so23

serve as a bitline). Any suitable technique(s) can be

with 'sgni éoht?n@ @Lcﬁrﬂqfugsofomxtdﬁﬁe CORAMELE nglﬁé pt)l%&rl xﬁa{eﬂallcg}goe ﬁ)ﬂlye% centrally onto

n or exa rowt h e osi tlon,
the “ﬁﬂa?ﬂgf en %ﬁu‘t“feé PPIF?W AT &a dhEface o s ae'flﬁlw&agng the wafer. It will be
apprécateltﬁat tha@drganiy pblayi@nayeam ibcuda gl ek agblet Gy aiib)br &Utetoﬂ;bﬂl}@cetylene (cis or
ans e % ce i enylene vinylene
tr Bbl&}ﬂﬁ&%ﬁ tﬂ&? endk {i‘% s &#ﬁ?ph&ﬂﬁ Kg}r?é ch%ﬁﬁ p%{ét}) Hﬁ‘ ylene vinylene);

tendéd uti zat
Poly@aﬂtsw PRLPeighytips; PoipiyKinip macsespies cthigh atlzeﬁw@@@hyrme pelymetallocenes

such amlyceaﬂ&mslpowshthaaaﬁ%mbsspog@ﬂ@&@l; Ib¥ygvbiek sélydlﬂﬁa@lat:éﬂﬁene (DPA), Si,
aboup loﬁ?d &Qitu é %1%1 If s?a?es and a{)oup%% ?l‘ﬁﬁd th@?]kc oréﬁdlté(%ﬁé’stge Qﬁ)pe{tlﬁseof the

i'nvent 1-on,
POIY‘E?S ﬁfﬁl@é modigied| baylel?ingo&ﬁ algitable dnmn s balt OThe orgarticnotym@Syer can have any

suitablé ﬂﬂ%ﬁnessgﬁ &b@&rﬁ! ugoR &8 cHobta 11ﬁﬂ¥nﬁktﬁkﬁﬁan@lgr bRl EQMEAES 6f\fﬂet1ﬁémory
g@gct of the presen

ating.la
dosice Rt B P o UeRP e PR R it L r a0 A o
50004%¢ from about 100 to about 500 times greater than the
t h 'A@ flﬁ@ 2R el@éctro&elﬂl%eglﬁoﬁﬁ’éa@% th'e Xﬂg&nYc Jo@ﬁllﬂj &Jnﬁf hxﬁ% a.ilcﬁl%gfg and first

preci at ed, however,
°°ndPC&¥ﬁ I%rsc 5‘?? eifétmélﬁbveé §Fadrictoge, fog e’emlaaﬁwe e efepeiphays gbon,
tantalulnetanmpahes ginkle (TANE Athiah titalii@ nit@id TN, badi chlybeff&ﬁ]bd irz& a’;ntj Inii}g)er of suitable

technlufﬂyse bné:t@gl‘lmqﬁlagilaltl ‘(ja% ’b«i Iltﬁ&e q&@%é f elecﬁ&% lag/grqs 2 sp1 a(u&% %chnique which

imvolesy g%}e;gm%; FRPEHTE Sl AR st wﬁw)t S clepidhlysditisR el Toating the waer

to evénlyi didjbnte itHa GHatdal Qdfbsd ehe (w130 AlternatiSd1y, Y€ aditloh,] sp@terirdOowDAid/or
depoA%%édchn‘?cqus 5 beclo eiy |§§r| qgeee?clctlr_rjgr%he %éjer gnélg¥ gl%'l ior ’e:iat%% e, physical vapor
depos(lt@@((@dlt)czsnnceéwgmemt@re@ym fcpit rees{ufeNBIR) G20 S) depdsitigr(LPCVD), plasma
enha®¥d dﬂ@mﬁall_' ea%Q@eposiubﬁ (IPE@WD)CQ e g §he£ﬂehl’vap-gk &%e)smon (HDCVD) rapid

[ 1
e i P A Bl B aragtt e “BPLAE SRR g and pled

laser papogiieon (RLEX.) 1t isamte agreevited khattheviestrddiByed brnlhateyinyt witdb@nidtkaess dependlng'

upon%thﬁ&QQQEm&xﬁ%ng Sk ﬁltegded ut}ﬂf%!lt§§ oﬁﬁb%e%orﬁie@get ﬂ'eﬁ)lg Bbricatbd) €ne such
onducti ve | can incl ude, for exanp B%er as

ayer
suiatfgipiekngs oy <iogs it oSt S A Pl IACER 0D Defisspomee. s o
be fuglietisppaciagd thdn the polyrmar lagie isrganetallynihickd theln the@leredkilayen According to one
aspe&%ﬂ%&?&?mvehml tHé‘%wi«Je% I%f thpﬁoyﬁl%l layePR hrl)r% %o?imo &) %:P%Elt 58(#J tmles greater

[ ver tani um
than %&ﬁha’éw“ﬁé'lh%?crrp%ﬁer Hopetter amest Wsesesnr inyead; therisickyess ofthe polymer
layer Sl f}om&b(dxess to abiddlt 250 l’ixﬁes|gfekt€r thaltt R FAMKsSs &ﬁhe%ie&tﬁb)i@la%h at w @B appreciated,

howe'%:g t%ldﬁ er s 9313 rafi s can o;ie?1 ¥n g\%/c%rdgat elrél} a(sPe)c S oic th%%?fgft n|y3nt10n
br &keg, at %1t1 |amh‘é@f981%ka1eeeis thenrﬁgwégvemhp slpdirpds; orgdnicpplymemnepnductivity

fac1hMﬁHg|aﬂﬂf&st@&d&@cﬁw@ﬂa}e&y Fhe pROWORsi® ?S?Jﬂ”@zlnaﬂ’oyexaﬂlﬁé SKRESS dEpBIAEE Soun-on
er |n 01 mor nore

s e S B s L 58 e e B! e
underdfirgdetyerSs) amdofpr thrmsreg, pattenrd bmperaﬂx@ intthe@evkloprdphotnmesie lagan.dBy way of
exam b QHd degp lml' Qfemlcglﬁlsampﬂf@d ﬁﬁot@%gﬁs a lﬁlﬂlaf?}r tgﬁ[&ﬁ‘a@my)é@{ubstltutea poly-p-

or.ned ‘over t conductivity facilitatil

hydmrxﬁyg e cpz‘ﬂta’iifﬁt? ecommatralisavaiiehla fresp & BRUET S st e Qgge?rhlpley
Comeay Kbdek,a&fppdhst€dlagyeCorjidneion) Bebeved ayd MBY1. | Thy Sticordsiat calilye either a positive or
negat@%%_ﬂoab%lgtoélla§%%he§ HE Q)ﬁ)&%d Or]n%e g@ c?p%gt%%l X gﬁ% %Qodoeresswt G subsequently
be remqredg developedydspandiae wrn the @'ﬁ%‘?fées@d‘P%ér nat er | aI can be

pl acxaeh, de phdtadsisyis @pbsed totrdamitawddring 3fchr tnb@ﬁbatd:tns thEﬂeiﬁUT@Q)hotoremst
can b%%lttgar?c{dn%lx% ﬁe%ﬁ&ﬁa%netup Siilﬁt%glﬁl%’ g a?glatltvcl:g%srm\gg Iwgizelen%/th %tg ?eﬁs ifan 200 nm),

organi ¢ polymer layer can include, for exanple, any

one or nore of polyacetyl enda3(cis or trans);

pol yphenyl acetyl ene (cis or trans);

pol ydi phenyl acetyl ene; pol yaniline; poly(p-phenyl ene

vi nyl ene); 5 pol ythi ophene; pol yporphyrins;

porphyrlnlc nacrocycles thloI derlvatlzed
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conductive | ayers. The el ectrode |ayer can include,

for exanple, any one or nore of anorphous carbon,
woami4assas) tantalumnitride (TaN), titanium tPCaMISNUB/028023

nitride (TiN), and can be formed via any nunber of

for e%tﬂpteahllﬁo ﬂéap?@&ﬁéﬁ' tﬁk@ﬁ@ﬁoho%ﬁs’tﬁf@&t&m Bllééiech&%l ex%ﬁ&l Be adiation; that is,
li.ze ormthe el ectrod %lerls spin { ng

Sele‘"fes e?fﬂ?“a aféﬁﬁfmf’fewsm 1apisr Gr e gxpash 9 rdiatipryo frmithe peffeens foprein.
matAdiei thd phbth@tist isgek@sedLg 2 12 gheasbletitdl ot BoskEphetore il thydr hﬁiaveloped such as

by m%%ﬁc@dﬁkﬂth b %t@glé ﬁla‘gelepgxeth frn%\ges ei Qr eVeR sé/d oghr%gc%)lse por%ons oF the photoresist

er| al across terna
layery Serfiers e Ripigetis #aiwﬁ@re rwwt%foawewgs OH@B@%@S@WW The identity of the
develop byimidejit6cupo R AmbIE; oﬂﬁiﬁhxﬁﬁ&ﬁk{ s@&ilﬂc@h&ﬁkfamohhﬁm&] @ e HRSASResist layer. For

exa Vil l uti T € POLtio

rrlg% ags ?de% ﬁf‘ﬁ%‘ﬁ%%&l ti on ]ﬁl éfebe e oxc;% trs)o?nYO ootS Ini ﬁ?fgt}? pbWEﬂSt laye{jw
Altefp?“é@é GReor EREsIef dilite agueps ramdj @b’@%ﬂsth)’d}nx%is@@@) ,wafet, agimega@@solvent
solutendmee én;ﬂ&}@dﬁo@@ﬁové/@ﬁgéd RBRE tht gﬁtoé E@é)@) hi 9 h

vapo 0S| t
erl;? %1;2%‘ o@glay gg,sl;ed éoe%gtgliu? oxal?m t es nrfget %ﬂck with the photoresist
COHU@‘F@H‘I’] jepve ei’rﬁelmsls alt NFpthe aRﬁE’-}JJ@SI eteiclad lr(tm@mca)nﬁmﬁlﬂiy&e @'he organic
polyllneﬁ\%@é'r cﬂﬁﬁ@&da&bl@ e frFledDed w&tﬁ oS, £ & Qﬁ/oﬁ@gﬁ ee%'h%} go‘#nﬁgﬂghs

%'?ctr gerlcan have any suita ess
g‘é dbi °°‘Eﬂ5‘6ﬁ“ eliatng Las lﬁerqude AEHE eSS comfegritify layer is eiched and
therqnmtnelgdhmormsmortmaiamam@iédt he nmenory devi ce bei ng

f a*A'E ngf@ta%fé:lect%gr ik g H,hzl:l ae?l)s?te& (WB %e%?e%éod]; OO%%JIEHQ eo(l)}6ne;\e conductivity

el ectrode er 1 nc
facﬂxfaBnng(b@nductl\fegq,yeré is épﬁgp% Thf @1elec§1ctn@tegg ﬁg@mmg [epefittes formed into the

elect@iin® ergaicedlyinbraiyeds,h8d 9 QIrMIARS a ﬁe%ﬁﬁfﬁblsnt ﬂﬂfé@&ﬂrhén}(urate with subsequently
formedmlo?ciﬁge[ 'I;hlej ginle 1cema?erlelcc£u{ %(rj eexaI e fO{rﬁeé%% ahhetggﬁoé gl%out CFSS Fféor equal to 2

aspec pre sent nven
Bmﬂyh?eppmcat;eé ﬁhat the diglegtric aiamﬁapm@d ingnudtiptstagds OBbr tiampls, the dielectric can

1mt1a£ll)r &@E}%&ted tlthl%\;v &e@@sltfoﬂ lraG:K’Hl@ 2 tS,on@;rm;l Bﬁm%&% Gifi gqu?e e{pﬁr}ﬁ?&é Tt Bemainder

¢h ? resent i nventi on, ness
o g Caﬁé ‘5 ?Pphﬁdégfaﬁdmﬁ & Hfstpienessige PrQeSStsachebéwwa spin coating,
sPutthmmrngnt exadaten apdsiniditioe oftshigle kines Sll1®ﬁ1 aﬁd’}ﬁlyﬁhcﬁbﬁ ttheCfbkghation of silicides

by dJe@cX‘@zEtron l)ita d%és tedlrllrgtaﬁl &%%%o? camt @(@ &jhéswalavapor d{%ﬁsrition (PVD), low -

Sui_t | 0S be e ance
pressye EXEt(‘sPCH@ ftpllf’ém?ﬁ“é“é‘é‘?ﬁ‘tcv Bt o dewpitsypfisrrical plasmigvagpr degosition
(HDGRVDY, (Da’p&ﬁ‘heﬁhal ICXYERTCED) Aan oxfga}ﬁdea&m@a\r earpmt daﬁasﬁbre@tdcﬁdﬁ and pulsed

laser 96{}))9% ?IBZ ?ﬁg%:[étlectrqg LrTl?]en (.‘{%I\I/ ] tole‘{dé:SI etxarilple 51 rmo& gﬂ&l}glgg sﬁlcon dioxide

(SlOzé )ilgﬁaﬁ |n§r1de @31\@» @m sﬂd:elp@(gmtrlé@@lcsm rﬂn@mate@_ﬂhﬁb@pmde (SiOFy), polysilicon,
amorﬁbhlstsﬂ@dnﬁﬁtra@fh@&thbhﬁ:atb' Qugess), yﬂoﬁlﬂoilﬁh@ §1§ss [10e;] %Mroﬁﬂ%ﬂﬁgsﬂﬁaﬁec' glass
nct onlq% r et.chin

eSS BRbRe g AP pURRR o S SR Bl Spi TOPHE o
opéti 1% 8 sdcondicheiudfisy/leyeois éumgi{ef. obewir CﬂmeS[) aAreil 52, By sevay cafluctive
layer ﬁ)ﬁﬁféﬁk@wn}pﬂﬁotgl%ﬁﬁ MV16) ﬁlgl)}ﬁ)ﬁal'ésﬁ/t @tﬂpéldptac\ ed Z%O%é)srego?\ﬁ Shductive

t oxycar bonyl oxy substitut

p u
M““§§m§§d3 9§F§F@ﬁ@a’ﬁﬁb gfdi sts are connerC|aIIy
avhiexk. ati1168, the ongamsc polymodinyenif eteted! find @Syaining hdidhesigpotldb{dr&¥moved. At

m72QQggaﬂymm59g§59h&pechst Cel anese Corporation, Brewer
resi st can be either a positive or

ne’é zé(tl ‘\%P%%% P]éts‘f‘l Cgltducﬂéiwa%lgat%wr €18 IS5St Fherex i g et chosen to
prov1d}nhel,dn$){cpm8@d1ep emplb@h & polymérh@mplyQEIR HRG af imyoatht role. Its presence
s B o A TN B S L8 i SRR G Bty o
flmctlpeofé@@&d’ewg A CBAT B EITIPY aewéedbb?m%gbud&]@ adp clmge depstitrt leyen sharge
carriet di@it@tich, anmﬁ@m@ﬂi} sOdue Bl cBirge ABerGaihudeidAdtdr %ervaﬁﬁig 4siidGeld. The
d1scus%1ox? m ra Qe@? Qs%% 1‘1"lusrtr dsecgtS Ige?chn%%raw n a I‘ e Iie%l vel y smal |

2004/ 053930 PCT/ US2003/ 028023 f or exanpl e. It isto

be appreciated that the photieresi st | ayer can be

sel ectively exposed to the radiation; that is,

sel ected portions of the photoresist |ayer can be

exposed to radiation to formthe patterns therein.

ﬁ¢ter the photore3|st |s exposed at 2124 the

o g, o o, o R o - o o
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continuing to serve as a mask. At 2132, the apertures

are etched into the organic polyner layer. The organic
weoaboarossosb ayer can, for exanple, be dry etchedPairis2003/028023

G2/ N2 + CO and/or 02/ N2 etchant conpositions. At 2136,

t hen gefdeishd skhbple, b %Hﬁch&e%%lyﬁ& i 1§1¥§ﬁ1edt§1 &b @D eg (whtre x Ig]nd y are

t tiVif tched 'a
crosBt i T e BSREH el gt Wi esre o chrs
cam@]gmratl@, ti¢ edppa irQue.,Spis ini mmktatchlmgetmadx&ranmlstadelp&)_ex £20). It has
1atQMPStroh N\ @plBFD LRI ect: G §8R L ConBRLiY, Lo i .
o f agl OI étkg? i éd cebcgdlict [ veonl aﬁeglrr.ﬁgfylmglcagg Flgs the #Oq%mg equation:
diéWeéxrt@O teri G@DF i +Pdymer the apertures Mornmed into

The ¢oh@quesde &kt ﬁkdiﬁtrlﬂeﬁﬂlemrlgﬂtﬁﬂu&d P& ty KB Ehat g8 usmulaRA6h thSinterface between

o3RRS, T el hinB BT S dT B BEO PG Hubaefgecio ned
on a‘blatPFfac‘f ‘éﬂtweelxﬁwﬁyeand beolifr@r irpviti. dhdyeidghd pobyineaolymert) &3i% charge
carridr R@éh Riern@GidRlis Jpgma TH@coﬂdﬁctt\/ﬂyl of p%e@ﬁ REEGIRS ﬂtstca@éntrgtgﬁ and its
moblglelectrlc ma e applied in multiple stages. For

e anple t he dlelectrlc can 20 initially be deposited

at mranN deposi tion rate mﬁth a confomnal dielectric

to perture nder

di e ec r 4| tge ctg?arg (t%h en bé Fd X Catmleecd’n%&t&a(g?’bﬁ“ﬁﬁ 1Stt}b" néobﬁlﬁ’st er

deBeferipg mv tp pho elazss d@tcew layst, erhgeyingx aimplhreoncsip bynppled pitngspect to
semi@pdit e dl pa@atial REVIBdan Bdxplatda@n and nitridation of

single crystal sjilicon and polysilicon, the formation

of Vi) FaNVged,x by /@ ft@ct reacti on@f a deposited metal,
chem c apor deposition (CVD), physical vapor
o BT BiibiiE PR o iy on et by ey corgis eftee poyme, and
d, is e obde Gvide (PEGDN, cah bgbbtARNB) dnplos g i EabwiRl @&&M®Bn:

vapor g%693|&jon 25 (HDCPVD), rapid thermal CVD

(R organi ¢ chem cal wgpor deposition

(ND&VD) ang, pulsed | aser deposition (PLD). The

Iectr| material can include, for exanple, silicon

where, "’ft%t‘%)“eld il EeaBRd Foxoerd vokgeEptys “~Spign. Besihentverd wokiage, it is
4-S@$|3hM) (SIN), silicon oxynitride (S|O Ny) ,
The thaléquhcrﬁ@ﬁ ﬁ%qS@J (!aﬁ: Mugﬁed&%n%lﬁ Ft¥1g erlga%oxy silicon,

anpr phous silicon, tetr aet yor 01 1 Cat e (TECS),

ph4pFrERertte chaigecagrendisiritupmdike pidapingsti esq@h@sciuptpt frtograyésees gypically
take plaBPBEe cleettiyfiedd) i ThBlbtcad pd dApresdedgh:ass, pol yi mi de(s) or

any other suitable dielectric material. 30 At 2148, a

segehdgp Aypge | ayer is fprmed (e.g., for
mordllne$¢ t 2152, the second conductive |ayer is

wherﬂﬁfsh%ﬁ&pcoﬂyta%{bfﬁlegﬁ%gwea aﬁ&Els'&t gtécﬂ lc{ It]e phOt or esi st

devel o e second conductive | ayer is
If theig fsog ggyrentathe orprigadistiippiondfact r ode | ayer is etched. Next,
p(x)at p@N6Bp([(He) -or@RTi wpol yneg | ayer is etched and
remai ni ng photoresist portions are renoved. At 2172,
wherep(Q) isdhesepceitiatiopat (@i wiltagest thggperfaseiiespe@ively. and V. kBe
apyhaGhraha dolta@e’iﬁ soﬁar@ﬁﬁk@ the I:dn‘éhttﬂ)ix jae, |t1lle| aﬁa%ttﬂcﬁ qua@cyxggn be derived for

n
steady( %tegﬂg\e)vswqrﬂ é epa?é%nﬁlg i IfOé étbe v@%&i %%gg)athnﬁn tgeﬁeyng}zer%%?r)ﬁorward voltage,
the chasg¢ disiribyliensdx) gy ingpewe fuagtion ofol &hed ewerspvaggriceplied, V(x) > V,, the charge

amwamg&hg5&@@&gﬁmagpggyes t he conduct|V|ty of the organic
i§s characteristic is at |east

PR PSR ot SR HogP el g reies pere chrse
carriegpah the eltarsd cdpsrer @g@mylatSymorelm e dtherenddf tie pastiad @8,. xd,@p:iyext (h¥Hy from the
polynJeQYI@(Ewev& 5718 Bifarge EAtfidk l:d:ﬁr:enﬁjz{tﬁﬁ trvtlllkgggelt P on@?tﬂe {,“ﬂl‘)tg% 1syremoveds which

due to charge carrier redistribution a vers
ncludgy BR pregegsey Plreg carrie ditttion o veed faes oy fapier e caesq:qatr@escoahlaauon on
the intedfdceiSt r at es charge carrier concentrati on and behavi or

14 WD 2004/ 053930 PCT/ US2003/ 028023 In the foll ow ng

exanpl e, a conductive polynegs is inplenented, and

Cu2_ XSy, (where x and y are chosen to provide the

desired properties) is utilized a conductivity

facilitating material. Wth respect to charge «carrier

generation the copper |n Cu2 LSy isin a

.. A ~ O~ = o~ N\
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carrier when external field is applied. The
conductivity of polyner is determned by its

woanessgsat i on and its 10 mobility. o- gq p , UPCR)US2003/028023
Where g is the charge of the carrier, p is carrier

Flck’G QM &R 1ésahte o fﬁgﬂocessschﬁﬁ@eagﬁbilﬂfdsﬁ)}{ tongft}%rC{ll le ayelo Wik 81arge carrier
char e degletlon ayer, enploying a si

recom%’??&%"p‘ian fedese elda%’iffuwsth respect to seni conductors, a
potential function can be expressed as: 15

com¥( % )psget- APt/ Z)ﬁogm(,ﬁ) 11 vvher: |Ns( t)S the average

concentration of rge carrier he. dielectric
constant of the polymer, and dp is the width of the

changewedidplifg is eo t1mNQqLﬁ1€tho B&iseiBlhtaind el b}{m&lm' ek gal ‘stt;'t@ It is likely

that tfle reJt ﬁon rzggis ée?a%% sQeer Ithan c\l}%llxs oQ Qaéevi%fﬁ%c?r% e rqg%]‘.lcgnftlg}ew% substantially
deterW@FCtng]@ diffysiop pro¢ess otlgi gn. For the reverse voltage, it
| S An Rmpthry r&hﬂg cellli§ @onM&Letd "ﬁgan Wﬁ‘f{e&ﬂe&E i R egmbw@dls&%sed supra and

0. Si derivati
1““5“““’“‘1 B‘%@%ﬁ O’{gé‘ P&&P@Qrcp?lé Fonarfl%%drwﬂﬁ GRprBTiers Infrigse yoltago KiAG2Y,
ethegflunacosem Eonadutd ot contenmatipn dCBs,SE SndtP;bQinélﬂtk in¥rfack BH6Gmer]y = [Cuy,S, 1o

= IO@kﬁ%ﬁ‘oly‘nﬁr Ihtlﬁne?sl de-q}ﬁd Lm Ed S%I'x]ga dT%‘USzlgIk\x}\ﬁ dogs %xﬂﬁ cm (0.005um). Six

ssed
typ““’g F%‘fg&%ﬁ °61ﬁ“1%f?5‘ﬁ% t‘%ﬁﬁfﬁte S‘FthtChlép?fﬁQP gfean cegpg BemorvgsHl inBcdoglanch ith an
aspeced>fetetpre|sentih1/eehcdl at x. If there is no current, the

C af:f 2? ae \;? 35 %dg %0‘0 9 charﬁe C@f{ﬂ?x C?istr%bhlp o(ng%(r)% X zﬁx% %)%[n&&%{ mewr@fell asa

functlio'éo \isfapos Jemdhe Uhéy @nﬁ PpicROb e stpréact inwebylancanith AW aspkcE bithe

inven\¥ve Mhé dhﬁl‘gﬂtfadleii@nieﬂlﬂi@oﬂ B050 sHo®h Fein @&ecfegsﬁlg %Et}!og ?f dlsftelnwg(x) from
deri ved

tical an
the 1ngerf2écg dThls %regagg assumes ai_x ﬁ( §r8£ﬁg)9%§g/_r&ﬁn$ ?)Wrr]e%l] loh Ehe\fgqrgeaf@@er
concegffragip 1392 isideriyed ‘ﬁlhp@%@iﬂith a @ytantfiield assumpkion. Flowanat tle points shown are

1ndepMﬁEﬁtalgﬁhconstalﬁﬁleﬁrh%ﬁﬁﬁlog' stri bUt ion p(x) is an increase
PCtIO everse vol t age

plied, V(x
BT 25 S0TE BARACA BTG gt rea e b e
exemldfry seganicreenforyrvall is dépioted drt ag¢ordatide vjth hredso df B8 prledeiBnveritioh. €08 this graph

2600 tp%a&u!t‘é?s zfr@s(et as tfchl@@vs ?or\t'agﬁ\gﬁgc%% V(pi ZR/aclgg cuggn(gﬂu Cﬁ S r ?léz gS end has a

carrier and carrier accu mJ

hlghe%ﬁaég B'ﬂrx flhﬁ %thed-) e pregicapolgmery. @mﬂggeg the éha{@gzgner aW)fro[nggne,;S layer and
leads (oaimge chitiemtpiich@ratichBhapiak Mﬂﬁﬁe)ase fﬁ'tbtf&l\b@ﬁ E%ﬂét%v@ﬁ@&ﬂ&tratlon p(0), it is

nota %[‘1 K/éhger forl RN GSI Ve a%s vl 1!“3 #xl(l?g gor the c% sho ?vg g’é:[é% g@ This explains why

age 1s re I nc
the PO&W’P@gg@é Ferdiefor @/Pqnffw&iré roliegpigapplicd hagathu 2 1s>58y6 Vigneenstaairetictric field

mode]ﬁbﬁff@&he(p&ﬁ rime rpcnﬁte edﬂﬂmrﬁtai dréxﬁdegéhdent &%oﬂsﬁﬁt%fe&é&ﬁeéd além}!@n
P can describ

Q
g ?Qge&c% et al%-[ er gra 40 @E gge farTsF glﬂ:fﬂfufli),&%78%]°ftﬂ8m afywéemory
cell asajzlcy@yf 111&9/1@7: frorfrthe C@zlsa%; rgfeorgaic polgner integig@nitictadane@rwith a:naspect of the
inventR@. BQ LS grz@ﬁ dhegﬁrai‘n&ers BUS i subtthd )hlsrevé"rsep e ta%ge bAgv e carént

The retention tine IS tine requir
wit ol s B CHAFG AA S i BTG o hgipiope vy o
small epneepigation whengt if dvlepfrgm the m@tfack vehich @@sCiitieOwWhy tﬁirﬁerﬂo&r cell becomes non-

conduétﬁe aﬁén\ﬁ?glh)‘ev&éeﬁtvglfagé Jﬂﬁﬁd qigtutx I é)\g!]tl-{cgﬁsﬁaat ezrht% xa;ocg,l i %sFlumed for

time can subst a ermne

the plo({1 '][‘IF agqﬂa Heniﬂn%rétég ye Slflﬁpgpdent of this assumptlon

Referring now to Fig. 28, another graph 2800 that depicts charge carrier distribution 2802 of the
exemplary memory cell as a function of distance in accordance with an aspect of the present invention is
provided. For this graph 2800, parameters are set as follows: forward voltage = 0.52V and current flux J > 0 (p,
=10"%cm®). When current flux J > 0, the charge carrier is still an increase function of x because the forward
voltage drives the charge carrier away from Cu,.4Sy interface. One important point is that the lowest

concentration p(x) is at interface.
16
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An exenplary nmenory cell is considered herein with

respect to the equations 1-9 discussed supra and 10
woRkbugissabed in Figs. 25-32. The exenpl ary cel PCTAIS2003/028023

considered with paraneters intrinsic voltage Vb=0.02V,

eqwigl 200khittHyeE Qﬁti&r%ﬁbh ié@@of cgar%e Xcli cﬂncerﬁx‘aﬁ&%nht@@&é %2 Of the

interface Xner o= [Cu

Sy
cxempi 5t 0 Aol e ‘PHEENEE ixgeh gl o st duch s />0
=108/ ryd asames 2CuBiabtlelechnEbnael, This HudOasTumesthd QecBR B the cell is
constallt XThe}eYcPé ﬁl@lvolﬁgesﬁﬁ isHeLritked lasCMan;Ir ﬁfﬁct&)ﬁ? TILJ rhld%lgl lﬁtpglmable when the

dif el ectrical opefation of an organi C menory

HHusioneEPsHa L & Wlif*??f aﬁma“a@%@efﬁ ISGPHSFﬁéleﬁ?%@WCq MiEriis meflel, the charge
carriel BonkéngratioR 5t il@fateCit derigedgs ﬁﬁﬂﬁoﬁ(&@&ta@é [t1GNBleBatGF VJ' tblﬁlﬁ to be constant after
forwzgélllI ﬁc{l:tﬁéegﬁgﬂgé)&oég ngdnﬂgefe DJ%JA?IS g&%ﬁgﬂ% tXe crﬂeégggcrax%%r ot charﬁe 1n3ect1on at the
mmﬂﬁﬁl9ﬁ§FhPﬁﬁ%@P%@@mPﬁa%ccordance with an aspect of the

entl on. The ch@grge—cTarriet vion
p<o>s£ K33 POBHia], AE%C reasHi, furids i GG £%) 10)
he interf Thls graph 2500 asdunes an

ernal vol tage V = and a current J = 0. The charge
This %‘hﬂ? fhays tht 8??&1@%11?( Pt %?ffe.?%é%cfil%l ofickngs datia Petyeer CrngSiHeyer d polymer
layeei t h @ constant field assunption. However, the points

sh ﬁ%oqm&rate% Qnolt @pgﬁ ft @&)@ laltat cf%&ctg &grf%gmnr%tr c?i)nt tfra{ngn 29 tkﬁ uﬁeé%ﬁz 3002 of

assunp t1ron. Turni
the e’iefnpla@tnre@ew@ll Efrartge O%farf""lmidé{?ltaﬂ‘? i %cmafmeowh 216@2801—‘ crfnthemeent

invene@XEiffbaded. Bor@asbraph NBEO)Ns eCfBﬂlchod SF fehRRd Qﬂt@@ duRent J whlch may or may
not b%& § %F(ﬂ a@e%got\é\ﬂtltﬁlr}unﬁ%asoﬁg C'E‘h1s m dtel assuB {taggg( f B?ﬁtlglwgn be described

ar al’re ers a
by a stegfypatian. Vst radefds appligablelghon thp éliff@mnrcetmantfof thxpalymer @ veri[fagge. Therefore,
the el€dti rbsts@)ce@iifle HA% tt@/lal thlhﬁfs m\’)ﬁgl ttlﬂzg:ﬁ‘aréet}%er DR et lat iGBFhce is

ani ar e carrier away
driv o 1 GRSk s mlfs b et i b o vl s
large e@ngie Nhemthe drarge brader itals immfagevonteiste chrencuxohis @flueXs a fimeash of
volta Tln@ylﬁosﬁnu%ﬂ&ﬁapfs ﬁlﬁtté ﬁ‘]@ln&(fg& bouln&ar)l lﬁmt s@t%&r 61% é&&ﬁ% Vé‘!s}éﬁly the

this case (e. ts value 1s 3.
fastc aﬁ% c&ragréragsﬂ%%on fﬁmﬁlinegnterﬁgg to th:rﬁlihgr e@&rﬁchqs S"Wﬁv hmgth ghus the limiting
p(0) ipBdoyrempitien &: @ good conductor when forward voltage is
app| i ed. Again, | t—+s-Eg— 6 with constant electric

fi i d 44K pldiaderser],[CusS],

p(0) egéné%ﬁpagdeﬁ nd peﬁﬁeﬁkp ﬁPnSKQPLVeIEGDan} an
field assunption. Flg 27 dep| 9@not‘hervgr
2700 of charge cdrrier dlstrlbutlon 2702 of the

AgairgX@ iqon drfcyeasaBRietfoyt of tBiEknese kakio Bewean Cumﬂdy%n@ﬁolﬂieﬁltaiﬁl ce

fr ﬁ%%.tgﬁ th (ﬁ)éusgiglg it 9 1%?&”&1% c? rﬁ> e%ﬁ{he hlp tn?erasma 8% dletertn};'ned by charge

acc ance wt an aspec I nven
carriegdriffypien {Hﬁlémgofav‘mthépfgyn&r eU@ettcm@@etwleﬁtﬁafwkt %@mpmneth«s@ncnon to

describ®tht etgRe sarir 2R¥én@dioh & BR). B P ® M med wirenbhe pol%@r'ﬂet&ﬁﬂr@f lﬁﬁgng flux

since é}g g)twgg gdncenn?qlon 1n%c%el{ 1(3: a ][thre 1rﬁerface Co T%l? gc%lsltlé{lr%%l% 19 a f%lstarg ﬁ(é |Th1s
meaﬂ%‘b%@fi‘ﬁtoﬂ awntr@nthmethe flupe irf By éwaf;ro f Yrlen steh poténtitl @sshmgion, another function

is empMbYie€ 1 dgéaﬁ&rtliekéﬁaigev&ﬁﬁertc&@em k). Ck lthﬁ!ﬁQ‘E@ﬁnl@%ncentratlon p(0) has a
vVerse

o ERISHER K10 0 f 0L 206, Yol a0 SRR LEC 0 e pom
that 1sfng]ed BBardstheundirp tondifigme. T{jr@likmiegncdmimmtltnatlse @bpHdatle to the concentration at
terfcD AEROBAMULe. Phis Sddhdiry RSP LR e (RATH
m;r58, anogﬁgr gfzph ZgOO t hat de&tcts é“&?%?qg ef%ggpgmmmdmﬂw
¢ distribution 2802 of the exenplary menory cell as a
f UReteqtone fupdi (Bdsal®end the GCIIF alseebewhd IhodalrbeI&Siaﬁ(ﬁ'ﬁ)olﬁrﬁer memory
cells. tT'Hﬁ nfgﬁc@ %%L erh[ﬂ%@(ﬂ% l’.}&)ﬁml &easu&ﬁ?yt %ﬁ gan b% or Otﬁ‘ltl?:]l‘lrr%sﬁlteg&?a {gllgle from Cuy.,S

paraneters are set
Addm@“%‘?\?“’a‘?ﬂﬁ‘e Cfrheassd torthipkabgus hey fopipprove rq@m@vaeqlr@;ponww b 0 des1gn
current flux J> 0, the chardge carrier is still an
i ncrease function of x because the forward 40 vol tage
drives the charge carrier away from Cu2 xSy interface.
One inportant point is that the | owest concentration
p(x) is at |nterface 16 WD 2004/053930
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carrier concentration at interface is derived as

function of voltage. It is noted that po(V) tends to
woeommassant after forward voltage is | arge erougis2@ag28023

the current is controlled by the charge carrier not

the ofﬁa%‘g&s 'sdah Qs%hs%ﬂ)rsakurthgethe JnEHepcraE Q{e%lﬁe tf &’EQ'Q P %Q%ﬁl&e%ﬁ)éd voltages

be rewitten as: dcu5Ke9[
that S{:t cxlé@ftpgy &emeiséf ¥ ()setptateﬂergz[dpﬁqdymxlt}] ]6\)els 4n era@g_@ﬁ con@pctng_t@ levels thus
perfofhihgmétpry deicSbperasont dfaritihg driptogiagmpg @adin@ ardRrabiflC I €ease
fu %ﬁt hgpbegr( degéplb&iég&gf §r§ ér@t 0113 ?s X@s orP the ’n§¥ntlon ylﬁts,spg E)cblrse not

E [ayer ust at es a
possiplp éﬂde%f@bt e CWPaVia@eCO@émttoe pf compriemit qfateth@fhloates tOhtelrposes of describing

the pteﬁ'&lﬁﬁ\feﬂtﬁﬁ b3 otQJfrdmafyh;Etll exedERl van %cdﬁﬁﬂ@t‘hé{ nfa ) fiurtlﬁﬁcombmattons and
functi ordance w

pen R Rl Pl B PO R0 Gt i B o0 o bilrSihgqmorce
all Suglr fzifplhtwll@@lodr(ﬁéa@)msmei varidftigrscttat foih wistin the spiva kil soapk biatlipeappended claims. In
additfolWHAE} paa]tlcul\A\ATba@tpe dTe¥ 1rQEnt1May]h§ve|wén dRBlos2a Qith @gilygct & oaly®Re of several

ential functio hi s npdel assunes the
mpIdRE R Sl o G 3 G0 61D 8PS G DI s o gigpimplementaions a

may $edagited ond advihtegeom de hnyi giveng phiiadds kgplisah@n Furternthie fouiieaent that the
term Gt%‘:@rgus&fm &!Bé‘r tﬁ%qet)ﬁgﬁ ﬁes&r&tl&%? thle écrugl? sucIlﬂeFrﬁ % lﬁgnﬁed t%{)tﬂgcluswe in

electric resistance in th Is trivia

a manpgrspilar o e (R A558TYN%rr j er concentration at interface
is derived as the function of voltage. It is noted
that in Fig. 30 that po(V) tends to be zero after
forward voltage is |arge enough. Wen the charge
carrier at the interface controls the current fl ux,
this value is a function of 20 voltage. This zero
limt behavior is due to the interface boundary limt
set by the reaction (1). Basically, the fast charge
carrier transportation fromthe interface to the other
end reaches the supply limt. Thus, the limting p(O
is also rewitten as: 1 P(O {- Keq[Ponner]o +
(Ke9[ Pol yner]o)2 + 4dd [ec,, sSKKOV(0) -V

-[Polymer]Vo(0) -v o] } (11) V V Again p(O is an

i ncrease function of thickness ratio between Cu2, Sy
| ayer and polyner |ayer. 25 Regarding the above
di scussion, it is inportant to note that the fl ux
nmeasured is determ ned by charge carrier drift when
limting flux is in the polymer. Under constant
electric field assunption, the function to describe
the charge carrier concentration is p(x). pj = p(O
is met when the polynmer determines limting flux
since the | owest concentration in the cell is at the
interface. This condition results in a constant p(Xx).
This neans the diffusion contribution to the flux in
Eq. 5 is zero. Under step potential assunption,
anot her function 30 is enployed to describe the charge
carrier concentration p(x). The initial charge carrier
concentration p(O has a relatively substantially
smal | er val ue than other regions. Therefore, J is
still determ ned by p(0). Another point that is noted
regards boundary conditions. Unlike sem conductors, it
IS just applicable to the concentration at interface,
not everywhere. This boundary condition limts the
total anmount of the charge carrier produced in the
cell. 35 The equations supra (Egs. 1-7) and the Figs.
27- 30 describe and nodel behavi or of polynmer nenory
cells. This nodel can be enpl oyed to explain neasured
data and can be for other materials aside from
Cu2-xSy. Additionally, the nodel can be used to think
about how to inprove retentii@n and response tine and
to design 17 WO 2004/053930 PCT/ US2003/ 028023 the
ot her devices such as transistors. Further, the node
can be enployed to devel op various threshold voltages
t hat set conduct|V|ty IeveIs (e.qg., set states) read
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perform ng nenory device operations of witing or
progranmm ng, reading and erasing. \Wat has been
wdeswrosksad above are one or nore aspects of theCcpruss®an2gos

invention. It is, of course, not 5 possible to

descri be every concei vabl e gggRi nati on of conponents

or net odologles for purposes of describing the
What 5 d@®E3 S nyenti on, but one of ordinary skill in the

art will recognize that many further conbinati ons and

L PRl Al%orPlokdorifaent |nvention are possibl e.
Accor ent_ invention is intended to

e rrﬁlﬁéf‘?:"é’“g“ﬁhe layré 4 Wpdioﬁ)éll‘*aé%ef"ésrﬁ 2 bigpel (108.d3%)i ons and

Vv amhh akdnipslyinbradyed (206 2108, L2 164)8ves R 1e!abttpara<5f@he$i§s@&ﬁd&ﬁve layer (104,
10yt he appended clainms. In addition, while a particular

feature of the invention may have been disclosed with

r e dpdectrodedayeiid, 2 e 2198, 24 €4) eveathe daniqrplymerdayea( 1602198, 2132, 2168);

Su@ kechabrdu@ivimayer 085, ¢ L1186 thalelvE 2006 dIRE (1481284, @m?

S TR SR L ————
(116 3&)@ 2léét2i1@3m andfhgreletiodntayen(12Q, 811217828 R 1684t Idah admetoli e dibledtin material
(134,"154) QiMdﬁ%) aﬁp'ﬁedlﬁt@xdhe' sE'coﬁ‘d JOH(EIEUJE I erq%té ?1!18e gﬁg)qﬁglge P@Fﬁeﬁ and etched,

he ¢l al ns, ermis infende e |nc
“'tCh“i‘gi?q thg Sﬁ“r%{ﬂﬁ%frd“%liverﬂﬂeaﬁ“@ 014872 SQ Erfiitinesriptlieansigof the pgagigmemory
devic2004/ 053930 PCT/ US2003/ 028023 Cd ains Wat is clained
is: 1. An organic nenory device, conprising: a first
conductive layer (104, 108) that serves as a bitline
2. (1688 orepais memory deyieg efreiaum b Jleyraatic polysr layer (166, 2@150@32 21163 phaving an
impe@h&Bhat @Y B¢ seRbtivbl b rarpaddtio 6 of M @adt iwoStategONduct i ve | ayer
(104, 108); an electrode layer (120, 2112, 2128,
2164) over the organic polyner layer (116, 2108, 2132,
3. 18k)organia memerpdrvice ofishire - iy iaercaymising 1 @Bducevi ScilipaGO)yer (112, 2136)
over thdibt cHRILMBS1aS (100 1168) brld®elovd 48 org@Bép ﬁmlﬂl%)er 1800681082132, 2168).
dielectric material (134, 152, 214 2172 surroundi ng
at least a portion of the organic polyner |ayer (116,
4. 2108 meppgAevi@bb@)imdrtbe dohductelity Gititiodhe ldyeary(er2, {13@ComRikihPat least one

of co;%&%glﬁde?(tﬁﬁk C@) cb?@;%ud(g@fﬁ@ @LO} Egng%e@ oﬁﬁ& (Mn% ﬁ%!uﬁl{rﬁ &u)mde (TiOy),

172 [ ft t
T AT QR [N Lo

(Au:Sa AtB) seidumegjfate @b@m){),girm’xfomtlﬂn @ersﬂfete [(NHQQSEG)};)J @bt ok@le |(R‘k}(ﬁ)’ lithium
compﬂﬂleg @leT?S]; 4§ Yl‘ng 1§ S 3al9i| l\l'bI §e§t gall%cﬁllufl h 1&%@%? h%e X anla é/ are selected

Qrgani c menory evi ce. e or ga
mp“%?”é@ﬁ?HW?””Fhe organi c polyner Iayer (116, 2108

2132, 2168) having an i npedance that can be
5. S e’i"l%%{‘glaxy & Jn%(lm nd §C c?egwea (;}‘Tcrglm dlté grn gnl opfola'a%r laye ea ]\Iﬁ? I%i% l%g) being a
“mw%ﬁﬁﬁﬁ?%?%ﬁﬂalconduct|V|ty faC|I|tat|ng Iayer (112,

2136) over the first conductive |ayer (104, 108) and

g‘g%/\rlnetm???y (%ngao? Clﬁ%ﬂr y héd/g% Jéda %*ve §eé?l§$,é$8% gcﬁjémgl%gs azt least one of copper,
aluml@@n eluermijuy, gexmahipm, goidt redghasigml manganese.liddym, 2413 Girket, @atfadiiug, phgjnum,

silver Aftanlu@@sic, ARG theddof, Ql@ﬂfﬁ@fh oRiHd, E(‘)lgsﬁlc&n ol hS&é §)1concrg£aﬁ) Sficides,

anese oxli de 2 t ani um
Ha“""g“yg’xﬁg%l’é‘%?% %5%10“3 < H&?H&‘ s d@mkef%@a!)and Igéfgrww sy liogre
(Ag2_xS2, AgS), silver-copper-sulfide conplex

7. ( Aﬁ%%@mﬁ%@g (QQLedof §191lnf 1 Hl@ dlelgé%%%%te 1@%@4 1 % %Emu%%)d udmg at least

amoni um persu

one of s Y (A, S amaprice Sip R iton %ﬂﬁ:ﬂﬁ@%éslw?lwp smmmde (Siony),
fluoridated silicoBe@de (BIONYSedysilicdnxMndshed Jsilicaanerid| drishildan yds), de
phosphdfihlo c1856) ot ARSI YpAL A RGhETRA L0 Produce desired

properties of gani ¢ “menory ‘device of claiml1

the organic polyner |ayer (116, 2108, 2132, 2168)

being a conjugated organicigomterial. 6. The nenory

device of claiml, the first conductive |ayer (104,

108) conprising at |east one of copper, alunm num

chrom um germani um gold, magnesi um nmanganese,

indium iron, nickel, palladium platinum



silver, titanium zinc, alloys thereof, indiumtin
oxi de, polysilicon, doped anorphous silicon, netal
weoizbi4missbss, Hastell oy(r), Kovar(r), Invar, MRET(US2003/028023

I nconel (r), brass, stainless steel and
8. nag@ﬁ&&ﬁ@h%hkmgamak&p&m(%e:ﬁ&%m&&gﬁglC menory device

of cla|n11 the dielectric (134, 152, 2144,

21 7BV RE1E PSR YAET IpYsnd {6, 2{9%21%% 2@?1 qveaﬁu%san@@tweyye)am 108), the
first ginfhict@riayek (D41 198) se:SBinfRY)a, bitkrel(1080132)Ai t ri de (Si 3N4)

(S LleGRR: 1 ’

G 1T i AR IR Sl Bl b PR 11,2108, 2132,
2168?etraethyorth05|l|(:ate (TEOS), phosph05|l|cate glass

(F’S@lynmded@ﬁﬂdaﬁﬂwszsn%ldss catg2ghass (BPSG . 19 WO

Zog%élg%?tﬁgs%%ng O(n]_qg vze %%8?%2%%% Izllég Arrqgtwléll‘ 951%84[8 %091 2q]4§1 gnd isolate
at leaéfragaaﬁlp@:ofﬂmogaﬂm quaryeekaye( (116 210812182, 2 P68 BRd the $le@dpdedwer (120, 2112, 2128,
2164f;iakt conductive layer (104, 108), the first

ond ctive [ Vi hitline
o Bpethe s B Sl ootk PEL M 3G danor g bl pehymer 116
21082462152168&/@#tllehlech@deg}a/ni(ch(pz)llyriéf;‘S 2l@ger (116, 2108, 2132,
2168); applying a second conductive layer (136, 2148,
21 et.ching the second conductive |ayer (136, 2148,
% 21%8%“1?‘8)‘11" ﬁlaﬁﬁgéf‘{ﬁﬁ?&?fflﬁﬁ’ém%148 204, 2148) and isol ate
at fdrmiag b candyptivity ifoilitadiig 1bsRe(1 (2, YE36) werpie! fiysi@ndlcayeasyel (1046108).
2108, 2132, 2168) and the el ectrode |l ayer (120, 2112,

2128, 2164); and, applying a dielectric materia
10. (1 3he mefhipd of Gajm 3, the?lgmy P‘tlvner by (16,2488, 2133 12348) bripgg¢lected &om the

groudofhffiing: payaydiRdne, (pdlfhenylatdi@&ne, Iﬁﬂy&ghenﬁac@@ﬂmeaﬁﬁjyaﬁlh& poly(p phenylene

vmylg#ef" g%l&r?gﬁgnea%gp%réhjlygg o[r)prjhlynﬂlc macrolg}écles :h-ucﬂ )dglv%tgﬁc}ﬁ?gg)in@}ilyflv
polymeipdlpgenes gholyfegoqersyeplyphtin] tf!)cyazlm%aaolywﬁrnet h@lypfyrrvlsst polydiphenylacetylene and
polystirelucti ve | ayer (104, 108). 10. The nmethod of claim

8, the organic polyner layer (116, 2108, 2132, 2168)

bei ng sel ected fromthe group conprising:
11. polyeaustitog biateém 8 pbdrsiptheciscradeddyy (62062112, 2128, 2164) comprises at least one of
amorﬂQleyQ}bQIh ey hAGSEYIE0 ide @Qlll N ﬁ[ﬁhdnﬁ 18 titaRRh ¥(trRle Pﬂﬁﬂ yl ene

vi nyl ene), pol yt hi ophene, pol ypor phyrins, porphyrinic

macrocycl es, thiol derivatized pol yporphyrins,

pol ynet al | ocenes, pol yferrocenes, pol yphthal ocyani nes,

pol yvi nyl enes, pol ypyrrol es, pol ydi phenyl acetyl ene and

polystiroles. 11. The nethod of claim8 wherein the

el ectrode layer (120, 2112, 2128, 2164) conprises at

| east one of anorphous carbon, tantalum tantal um

nitride (TaN), titaniumand titaniumnitride (TiN. 20

20



