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WD 2004/ 109803 PCT/ US2004/ 014696 PLANAR POLYMER
MEMORY DEVI CE FI ELD OF | NVENTI ON The present invention
woeb@tiessogeneral [y to organi c nmenory devi ces aRdT/USE004/014696

particular, to planar 5 polyner nenory devices.

BACKGROUND OF THE | NVENTI ON The_v g’ , use and

conpl exi ty &FﬁﬁﬁﬁﬁkagEﬁﬁHﬂ%9%XP% Hﬁ% devi ces are

continually increasing. Conputers consistently becone

more power ful, neMIaqﬁE ﬁﬁ@ﬁ-ﬁh@ctronlc devices are

continual |y devel opée gital audio pla ers,

vi Hherepshigiention relary a?nﬁrualé‘ﬁapllgvm W%%‘PB%E Ardgif garticular, iy planar
polynféf Bt} deti®Ai @ (e.g., 10 digital audio, video, images,

and the like) haﬁ%f%3ﬁ5gﬁﬁgﬁ%%ﬁqﬁvggﬁ hopnent of these

devi ces. Such gro opnment has vastly
i NBreedsnd uehel @ity obcfompmrmnﬁalwtl@wc éFé@PSraé@tfPPt@aﬂ y insggasing.

Comp(n@rs PhsiSibAL géioxﬁ@ﬁlorgﬁévf&f@l' REGnd i@provad@ERLYLR Hevddaslare continually

develgale(ile é;g; glg#a?wg r% é}fl?ogrln)gé C%g \r{rt:?%eﬁg' s%rjﬁ?\{tgand){xsebo@ 81g11tla(ij %edla (eg.,

digitabeamdiesaied impges, 4nd @ diks) haveufurth¢r @pshed da_w@pm@}t fgkag® deyicgsh Such growth and

develé)é)ﬁrr ﬁ)tgl%?{aétlg Iﬂrcrez-\r Q&hé@ﬁ&ﬁ%f GfkhaBiod @bifdl/Adgfrel Bf 1R GIRY hrfdMnainbhined for
an

C \ ‘on" state (e.g., are limted to 2
“mm§PéT%§??m%¥§8“Feferred to as "0" and "1". Typically, a

WEMBxﬁc)ty ﬂk@uéscgene'raﬂy adddeas s df thamoryatltsi Ewd ngmepyec] dan behccessed or
readn uTVI'ltFCn and eI‘XSCC? (V§&‘l gl‘ mgtio‘n %herﬁ%%{ ¥elﬁ %’l&lnﬁlinﬁ%l‘l’rﬁﬂ(gﬂqa an %@r or an

evi ces, the nor I's nmust be
“on” st egalite hrmreg o séatqsbslwefeﬂqdﬁp Brgepd t10 TRicAtyat Hepagedeyice is
addre§s€cﬁl§) %trw%kﬁs’ﬁecﬁfﬁﬂﬁl’mber S | BM&(@) €5g. B reendstallslpyr Hyap rHocalagld memory

devm?sutﬁ%?l?srgqr&cgég Iaustcge erloghcal gbf %es%e?la 4%}’ {l B{amal‘nn%ﬁ%ta%agﬁcg Hl%mory

devicpsaervsallyifabrigatedfeont swsicondagtesgevicPhBa gt e b giriouifopegpps and are

capabflead? E\bl&ﬁﬁlﬁ:ﬁgd maﬁ'lﬁmlng e %E'ta@és StHe l46licdarSdrah BbtieGN R @6 Yanic solid
such as, Cry st al icon devi ces.

state ?@\Wl&%n%}ﬁ’éf cﬂ:ystalg% gléorb Feayé 801?%011[5(%%0[11@0&” dev1ce e S'ployed in memory
dev1cEsh€th¢Tﬁétﬂ loxi@exserdeorsledar gield elffrct tansistdr @H@S@fﬁ ect t r ans i stor
lﬁl& the%?c?e@ﬁﬁg%eﬂgndtfg}ané)rﬂlgt[oﬁ §t§ﬂa&gm ick %elopers and

|n or nati on orag menory devi ce devel o %rs @
manERRSTSASIHISH SR SORHE PO ETSTET MGTES OF et B eresse
storagelper O clﬁp%)pacpbdta)ge ftaip-siRapiedy ofldlicbcesy comaigtens df milliera gigransistors,
each g?nmsto esn?aﬁ s a few hund{eg :ﬂ%@gneet%ré Iﬁ)%ge?g]ﬁf%ﬁjggg?& céseage dgblg&ﬁing their
fundetmeeml@hmcdrs@e 111215 Engrepniq solihgatedesices g saerlly engumbgred wifh a complex

arcthé{ﬁ}g Geieh 1@@5‘@@@% BésBand HIQAEDE Bdta stk @S- U%\@)ﬂitﬂé @anti@aductar @emories

e L

heativg anéhigh dwmip pexer cansunipiiond prder ¢o mmt%mstcrr@aelfgrntaﬁom iNgPrvRlgidg

semi@REhcr PSS nRk 2 Hah@d $4QLB G rILRN&Y hijh polBreodehgtioh b large degree of
sem conduct or nenories based on I norganic

compleXiy-conduct or material nust constantly be supplied o
Wi Moreele@ el the Gzeafiinprentc sofid-dntealeviess ddctepsagpnd hmtatimgncaqq@s sensitivity

to ahéllm%lﬂt tglgrgrﬁ:%sr ﬂlc?ea&g) m&ngﬁ%ﬁééﬁgpﬁh%ly' nﬂ)chﬁﬂﬁ@Lﬁt @&nﬁﬁin@t Rhthtes at small

ormat | on vol atil e (g s, Tt
minigjry piges oo Ry EPRY RS I SUHT AL G g o PR &P{‘f"ﬁ s 1o
nece@ﬁy\l&)ﬁlaﬁa&[igﬁiﬂﬂftdl@ﬂlcan\dudhafegﬁlcldﬂlglﬂﬁGlamfhe smabimphiexn sige, for example,

as.the size of inorganic solid-state deV|ces

one arEer QY Sl s CF
ecreases and I ntegr ation increases, sensitivi ty

al iSgringpineraanis|selidzisalsvicen eisesdssiss Vil Aapy diftaTieT lengthr cﬁf dimensions are
redud¥, rtife&ﬁba)ﬁt difsiBn Iihgctffslncmlﬁcbn arEgusinpdiffionti@fin frexads deses. Bltthls connection,
man%?c%oglmodgp tons areunéaélal frod?w f %ar%t n(l:og}htyjoanqp o edtl&%&netahg%hl%r LA
Howprter, jitds rRErlanithas sush pagorpmodatippecag by @ﬁtrf’éwtm%m@Waﬁ%?mompelwng 2
volt3E £rdI BB oM funt A On thB R vERBLab dlmctfﬁn)"ﬂ,ddTHteS h 2letidn@égion around the

exanpl e, one quarter the mninmum size. Scaling

i norganic solid-state devices raises issues wth

dopant diffusion lengths. As dinensions are reduced,

t he dopant diffusion lengths in silicon are posing

dlfflcultles |n process de3|gn In thls connectlon

o I

g, N
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vol tage across a sem conductor junction (in the
reverse-bias direction) creates a depletion region
wanroundstohe WO 2004/ 109803 PCT/ US2004/ 014696 PAMAIS2@®M014696
The wi dth of the depletion regi on depends on the
Junct1o[neg<1 n\%dtg efi\,/t]g %Igt{oageélgﬁg emdg cg ﬁgu ogmg lavels of {hlg seernm‘gl?d%!:tglI 'IfQIQa
depletionireginn tptwdmgcwnt@qt anspﬂrelohplpt@h Fegign, caulrcbwﬁmuglf 1>row0ntrﬁé\19d curent flow, may
occur.OCCUr . Higher doping levels tend to m n| m ze the
separations required to prevent unccp y hthrouch. However
doping gvelsytend fp-migigyze e SCPARIAYSIHTE toéﬁ% TRPSTAREE revh
if the YoRiigg €hanfelpert unie istakicé f lacge) fnittesdiffic@tics e ategell in thattaliage valtage change per
unit diltst%ncg Hygltﬁaﬁggm@%g & tfrl‘,e(‘:ﬁectrﬁ:I ﬁél& is %%%t an ngztrbﬂTfPJv&rﬁﬁg dobrad sharp

electric
gradiept|resg Py wplqrateal\ifewrlfﬁ@/ I%Vlﬁb?ﬁnglc@ﬁ&'inﬁ*er ‘aimébﬁ né‘ ‘glw&@“%g%“’“ band energy.
Such aa%réa}oﬁ iskh&th ok Ohdd Ble @D afymdy®d Bifficiin(idnérodia migays though erinsulator,
leadm% ro élg?veralgly H] gﬁg%n ofc aosgn%%l&nauc?or d%\’rﬁg d energy. Such an

nown ectron, and may be
s chling p@n@t@gyﬁtl@n}garkgselgqlaéloq iBa Iggggltmqulalﬁ@ﬂu% sybpfeas ng){e(ﬁhallengmg In
part1c1!11§3!§tblﬂlgsoiaﬁod dJf H@lé@sffﬁhh’]a&l ARGk adrblt @ SontfsinatiGrNAaaRAALTOY is

leaka%%%ﬁ%m 1{1&1 I Sg n ggﬁ d\ u%llts gr:esee (gb thoe eusﬁr%?f car%grs ﬂlr? tﬂe éugstrate
that islfiee cap@erstehrodiffiae Qveﬂ reetnge fegd of Mnaand@wtrelﬁze d etoreE ehargg. r"ﬂ]‘ﬁ @a g device

shnnk%{g??dl' dcets?t%l g&nt;zfsing i-ﬁld)t be'hﬁnt@@ﬁﬁn&ﬁa‘hi& %{ein&ﬁl 3ev1oésn %R&Fmore such device

| eakage ,current scal i% % cpemandm
shrml<a$eff?rHe,oaaatllsznqnsvowlé%tﬂ?fé&evw e meR P 1a‘§ & PE °“8%€‘Fer IS
particiihrdylifAcultsBpesitilysihilamaintainthflaty cosss. f ree carriers can
di ffuse over many tens of mcrons and neutralize a
stored charge. Thus, further device shrinking and

density i ncreasi ngUMMAREOF THE ENTIPN | nor gani ¢ nenory
d e’Yﬂe@ﬁﬁmelﬂaEﬁiﬁﬁdﬂSﬂff he irvbigion tlexdeae prdGdesttnsiniodgaantiog of some

aspec )gtgeglg%egtéonneﬁl s\lln%mgr‘t I1s nobmtergig&’ % 1@&‘@ Eegénml }egle{[?&ttﬂenlglennon orto

peftorna
dehne@lue theisopd ¢f the@gg@gm dis |scgle Rivkopeds mrepﬁptaqo]ﬁ@ Wgceptéw tbeolgfegtlon ina
mmph%%% ag:elu-cll—hg tHe RN T hif Y ads Hﬂ)tlfn{)thz{t @Me@@teﬁ faited SUMMArYy oOf

invention in order to
u n'atgrpgetseélwaYeﬂtgon 6?1at§ 60[,%5’[% a £Iﬁegléotdsl%ro ]?br)tc% lﬁr\xlare P](%l¥mer (e.g., organic
semicHiustors memmy devics. Aapni¢ me¢nemldedictsereipghwided thay cdaeipredpiprmptiog|within an
organ%lfm " 1£1tf¢§erJ W1{hn'ﬁhe| cfgy &N tl‘hé)lﬂen%y deQices %iuhé’h@ @Bs@a tiB@nS£RARAd electrode,

ne |nvent|on Its s Is to esen
the or@W@l an, a Raf’fé’e }aﬁe‘; é«;ﬂ)?%ﬁl]ovelgonggto Eci egﬁstlrcid]eﬁ &:Po‘;tlgrr; ntf t}éiese%cnode
assocfafe@ ifitl@e passivieMGernmd the et elbdredd cele®dorngt within at dirdectric &yer, wherein the
organPc rTetin canqhe %t &) edgbeg {l‘Q rél%(fh%@és aﬁd’we@e@&& A0er Eo%p@ﬁtt@z%lytc&lple the
s and et h or

i cating planar polyner
electre@sglasut@‘iﬂ@am reralld gropeetAtd B8t ffenor y devi ces. Organi c

m:-‘ imr rﬂett@@s\&h&lﬁﬁe 1ﬂt|é§atm§ @yiocketo tdaatuctaaing palyeer imefaony daide eith that of
a semdcg u&tgr pmfﬁsé }l&sn %a%c mor gv?c% Jsﬁrqvfdgf lﬁ@lgg %M OEJA{HQ se'irhc%nductor layer to

e at ast a
store gfigmaios erdl@mpaksied leyg:t qypg@@ve V(nh ghe @;ggaqﬁe@lc?pgtugrr jlager tcaﬁa}ahtgce storage of the

inforRARRI X ﬁrsl é?ey@crde HRRQSbie e Ean@&@)llailvdl}l'@sﬁdme@ibbﬁdﬂ Belowihe

portio he_el ectr ode t
o TP 4G BURGT PEFEL TP R EA B bt Al PRRp bt
mematy edvére burdiaGerhicopéucior deivies igjaoricieent IEANTFRITAVENSIHEE errdi rsﬁume%“ﬁst
th %pad@iﬁor}‘ OB @M&r(Tlt'lﬁ%r mﬁsg%%c ahdingi®ice @Jnlbb ﬁxtegrated within

| ayer to operatively cou el ectrodes
planes SRR AT fyicp5 4 A TEF PRPBRREE LA GBI iR Pecrghy The TID,
for exbbple )R f&ﬁﬂSVoﬁtﬁgéﬁch“reh!aioﬁtrdllﬁtt iggptiont Dangr EtvErOEMSHive wemory structures.

The r%é)mr})%; creHsCaS' cfl%tl\e [;Saa%pl? gé mold%ﬁgésyo ﬂ@%’xﬂﬁ&leW( Ci/jé_‘ ft)m dféﬁe voltage,

€m con ocess. organi ¢ nmenpry é 1 ithi
reverperzew bre?éfdwwp%t?@%%d e VeeBS 1 DAL B B 1Ser v

store information and a passive |ayer operative wth
the organic sem conductor |ayer to facilitate storage
of the information. A first electrode and a second
el ectrode can be collectively positioned above or
bel ow the organic sem conductor |ayer. Thus, the
process can be utlllzed to eff|C|entIy fabrlcate a

~ - o

- o o L .
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40 reverse zener breakdown vol tage), and applying
vol tages to underlying passive and conductive | ayers
woi2003109802 WO 2004/ 109803 PCT/ US2004/ 014696 t RETrosnmng14696
structure, wherein bits can be stored in the formof a
S LM M B L L
wmmﬂ&pdammmhhmhermwme@muﬂmﬂment|on relates to systens and

mef pads, OJ ot &@Bgs'cﬁ Alvbdign {2t o S}lsﬁiﬁﬁind nﬁfhg@%r(fabrlcatmg multi-layer
sem conduct or nenory devices. Milti-I|evel %\gkgmmcmmmm

Orgamﬁé‘?%‘io?d"é‘f”r‘%‘toﬂ”rdé%‘ceér MulSe e oprayC RABYY PHHET 3t
1nforniaﬁ<ﬁr0ﬁ1m&tokgamc ivhterhi Bscolganitcthamb@uresa Such ssmoiyatrediregincinde a plurality

of elecnioges & o?%%;uy E?t%ri %H%?asge }Iﬁ§b§:15§é@&l1w&§ of tﬁl’:‘-‘ellééﬁj&lesa The orgamc

ect e organic material and
memoea*éfsqﬂv@ CP‘HV dqrmedsia @ &‘?ffgia]ééfa%pxpwt dvﬁgen& §WO[OR TS PRERTS IBHRLY dcv1ces are
varioutl) BosHoGANdI Bive BRMBE oG [rikﬁ&tﬂcfneﬁplﬂﬂiﬁy deerfia@lyrathnged stacks can be
formeﬁw@c?gxgsafg%le%g.%%cong}.rub’uon 0 ehl dgnsgtﬁglcrgc[r}é ??ee{ég , ILPaIRIﬂ? thl‘fiplc layers of
vertically agingelmende. ceusr\anamqwﬂm@mh-saees rpmlk fogeys tpthe meeqve aerllﬁ yIn this
mann& %&B%ﬂw&tuﬁﬁiﬁﬁonc&ﬂs@ Sind ﬁagflﬁ@gn beﬂ;ulﬁﬁﬁt&llil ﬁ{prdvEHJ S
facilitat. n& constructi.on

d e”{“}}e @E:%cnt 1ﬁv§ i°R Browﬂ?s Ofgﬁﬁncemfnécy)é%glg% 1ghat_l_ptjmss\e}ses r¥1ft least qnf Xr more of the
follovang: sung) eide cvepayedyto medghré: mewmd/ dovieny, |cgpahgty bl sgpine @@@é@blts of information,
short gﬁgtzﬁllcéhﬁlpecﬁﬁcg ?\ﬁ%h liRe tlcl%ﬁop@t@ﬁm%@@ﬁagéé Qo @Jsﬂ ﬁgh ﬂeﬂabthliv fong life

nenor device utjlizatjo
(thou%%flé/pgplh@s efefﬁclﬁg cgvalﬂesefélmei dgﬁni}oqalrpﬁgtg\gea&som*ﬁ%log rtcgjggﬁt{ne processing,
hgnwmg@ﬁ@hmﬂm@ﬁmamﬂesmﬂm@ankmmammpmymGEV|ces t hat possess
| To tgea zic‘é%pnﬁ)ﬁs%mgl{t of'ERJ t%reg{}[%g apc?rela%@ !:r!dp YMe ﬂgenugmlnlpnék thEfeatures

I 'norgani c evi ces, capability to
heren@ftfw ftély despribieind psFauisr oo ke plgjps. The fRipying description and the
annex@@&h\ﬁﬁg%@& €rth IRERBE @I ﬂletiaG% aﬁlje&mand in@ﬂ\irxﬁﬂ&tl‘oai ofritg invention.
Howe(?rh [ﬁﬁ‘ggﬁf&m ag]vei ci%lageﬁxfsof = g:prlo[lﬁev!/algiaig i cﬁ t¥1%]rr nglg% (Lf tltegnv%rﬁlon may be
emplajpdréhisr dirats. apeokien end nawhiseivey o the rn@wu@rewﬁ é?cam ?P@arem from the
follovh QB dBGriptioh brGHdtinveRiof Bhen chiis@bredig Bsiunitioh Mt HE abwig,

and extended nmenory retention. To the acconplishment

of the foregoing and rel ated ends, the invention

conprises the ﬂHﬂEEDE&ﬂﬂhﬁﬁﬁKﬁéEEéBAWUND§ descri bed

anﬁllg Agf J 151 Idi@ér!ir}f 111B§211amg%gen$%§y lhﬁrstaﬁhestr@t@és@a mg-rl?&y device in

oW ng escrl pt1on and annexed drawi ngs set
accorflagpe ithjap asﬂ@f ofithe PFPéf‘t“f igyeRtiqn) I ust rati ve aspects and
i Mpik @TeNbRLIEOEES baxic gl célnueidtyi device i@ Bcdidanengith, an bdpes of the present
1nverI?re i ndicative of a few of the various ways in which
€ principles of the invention my | oyed.
Ot Figr3 ipbfiteictoss seeigheit-atyy s e o8 prgipapt %%%F@Pngglefd?eniow&evm n
accortAWYENREN a0 Rspit J)ﬂthe@&ﬁéhmﬁveamar ent fromthe follow ng

d e{: %{F%sﬁg}%ﬁ’ grass secb%na]tcﬁtf-awt&? \21\%%/ ﬁ orttl #é@lﬁg@%ﬁ%‘lﬁﬁﬁ&? Bevice in
accoﬂ'd:ﬂ@ @RAV\HW@I& pREsgyt ingentian. g bl OCk diagramillustrating

ex ngﬁ iBisHatls Y BleRpIRd %eﬁlgd'ouféi' Mr a%ﬁrh&f of @ prEBdIDH Yabfl@ivel §nak Polymer
accordance with a resent invention.

memery gevices ip %cc%’idalI‘Bprw?la%ng“f Oféhek%ﬁncm%e’??] gl e cell nenory
de Figoeprovidencthoe-diaas@nalivien agiplagpeys ofdfe fvrmthymé%@ﬁﬁm layer of a
memBrP YERE ﬁnQa@cordEﬁcg withPa aspeét of { ﬂhE Sibseft rlrQ§I§101§ ectional cut- aWay

ew of rtion_of devi ce. i.n
30 Flichion SRR aRRL i dr ot g 5B BV VT ORI e
illusthated. 4 is a second cross sectional cut-away view of a
po% I dlg Qc}‘ntuﬁlatﬂ) %pﬁé 7PV9AeYeEHQHc ORI Yt gt%ﬁ( la of ennemory device is
acc ance W th an aspect of the present invention.
presefiedy, 5 j| | ustrates an exenpl ary net hodol ogy of a
portion of a process to fabrjcated planar pol yner
menory devices in accordance with an aspect of the
present invention. 35 Fig. 6 provides a
t hr ee- di nensi onal view and pl anar views of the
formati on of a bottomlayer of a nenory device in
accordance mnth an aspect of the present invention.

oy
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Fig. 8 is a continuation of Fig. 7, wherein the

formation of a top layer of a nenory device is 40
wonresianeses. 3 WO 2004/ 109803 PCT/ US2004/ 014696 PCFiUug2009/014696

illustrates an archi tecture of a basic TFD conponent

that can be e ed | anar | yrer I
o o R TR P PO PR AT o R e
polymelerrotysiedice in mmsx)eewéﬂlpbraﬂey Hprbrélnlar pol ynmer menory device

e rﬂ?é oy ﬂe@gts 3 itk Qeﬂl;nargﬁl%af [Q)@Hl@lemerr\/&}t Rviddend®PBE L TIAD intaktBrdance
present 1 nvention 11 presents an exenplary

Wltha%ﬁ%??k%fdheﬁfeé%‘lnveﬁ?)‘l“yner menory device in accordance
vv| ng] 1 Bftesa@P@ckemplify gdaled prgs paiitmer mereny deyive infagogrdarkb® with an aspect
f'fﬁ es two exenplary planar polymer menory
npl oying a TFD in accordance w th an_aspect
ofFig. ﬁ%lllmﬁétg%twp exemplapiPlapay pol;mlesrJ menpegy 6edi,(:f:sregy§>y1§%"1/"gﬁ%lln accordance
wuhaabsﬁa&ﬁ&aﬁe!pv&erﬁrneénhdnectur al shapes that can be utilized

11:1%1 éygorttrayy%evetrzh al?ernratlve arc 1¥ect{1lr(£"11 sH{pgsSthe{t calg%g’ Stﬁ{]z_%ﬁﬂ&%emo& Iaewce

I'nven
struct'de“»nmwsqmlaatee@thamase%mf@eawnﬁﬁ‘@ma’m on of a nenory device

| NFiQG 6 nbaREEs MickdhpBFy B&RRAE bf ahentohRlevigy i S@dtlance with an aspect of the

invention. Fig. 15 is a block diagram of a passive
Prese‘}téi‘yeé‘f“’“c hat can be enployed in an organic menory device

| NFig.48 e bihelnderan df h pasivedaypiaint capbe ¢rhpoypd ie geprganic memory device in

accordaBE Gtk 'arpﬁpect]é tl'Fposen‘Aﬁveht%na bl ock di agr amillustr at i ng
' an organlc ymer |ayer formed b S/ G‘otP{ Zﬁﬁ/ﬁ)
acE®r éﬁ@@cwligrﬁnal%ussﬁﬁéeftm%?w Pﬂ%ﬂ% PR EHES TN B ks in

accordah@.with 4n eisﬁeca)flﬂ‘le@fels’endh\&gi‘oam i I'lustrating anot her

or lq ril7 95 al%f())cly anl 1ﬁ‘é/s§£tm% %oﬂgr%r%aﬁcé Qol}gﬁépla% %rﬁélsby a Q‘VD process in

accordance W th an a present 1 nvention.
accordajeg with gn ?SBerOfEh%{?F@nUP‘%tI"am of yet another organic

pOkiy Mels a|bﬁ)y1€d1agfra{ﬁf JTBEl altyhePorfaMOp e @5& formed BYQA CVD process in

%%gﬁo lgance fﬁln ect of the present invention.
accor i BpYSPRE rB‘FF GEMHE | NVENTI ON The pr esent

i nventi on pr oPEB&EER DESGRIBFIONGIR/FHE INYENSIAN devi ce t hat

C aﬂe%@%nﬁh@enﬁﬁ ped VA& YaQdr @&1{)&1& meRBHBECe dﬁt\/daﬁi @)eraA aSd fdglvBlatile

cel | rrem)rgi( ‘gnEonent can ConStEe(-#Ctthet ¢ IW%O(?CS o
memGpHiedice | TR CFRe REmaLy compongpted e Gpstrigled HERIWg ST rgsr%c ared"
electrodetekteraion hsg@Bited @ileat ddae oterelpclade, a ppsivsityen a bedppidvely conductive medium
operaﬁx%ly%g& hM &) %rnpﬁ%%cfuhl\ﬁ%m%gélp md%?nogﬁﬁrra hikilny la‘x}é} WP &elate

m an | ndi vi du nmenory ce optlona y a
Progrﬁ%ﬂ“ﬁ %ﬂfﬂéhlﬁ%aée IF“H%P@?“{I B‘yeFSam litate progranmi ng and/ or
[ SB& @‘p@m@‘&ﬁiﬂﬁsyme@ ebllagds ay@s Be twByr a@p Elydtmades\aa impedrscelsiagdor the

memorw st%x%? Qittin {hp glegtﬁ@ly andmge%e%luﬁc tl"flé)ﬁ%ccd’anc@ Kate can be read by

can be stored
spplyiic et 08 g migetring B¢ redAg e (/e it elrponpysave medium. The

1mpedam3@ﬁt% BEtBe Sledtively Eabuche miedad r@))ésen&mﬁé M infdp bits @ lifsrerion, and does not

requ1§ élp%rgitfi:r\/%qnvgra S%Bpnﬁorg CQI owegp ¥C es (o) r%ﬁn% %r%ﬁ)a?nte%t %Lgeﬁl Cué‘lpeéiance state.
of Theteettoeé bamprifoy éﬂlﬂpﬂnmmuwe Wlthpea fileririshavee élﬂ‘é%‘@?ﬂﬂg %‘%‘u‘@?’ e plug
(e.g. @REn@ioxB'a&@mQéd Wit R H Bl 2882 wdGhedRES 1rﬁl@iidualry€&lilbc[ €eridlly and/or

I RN
condwittelph andothdolyid e are brativelypoeplddi A phssimemaggriahip pypigally formed over the
cond\%kl%gyﬁl%tagsb&atéd%ﬁ e b§ﬁ&§@ﬂ&iﬁf@t€ Lw)ée:ss Qet@éaﬁ‘ gy EJnHﬁéﬁveﬁJldggnd a selectively

.,. extens]on) associ ated Fﬁée it Line al} q
condy yeemedivpe Thesgleqsixely erafuritraneripy ‘Sff?f rer AErae I“S?t"‘ré% 8‘7d e wor
line. GRBEHdAA1 Pattitioyiing vdniphient can loh ferned yirhircvatieuy éncatiourafithe memey cell. For

| f @b the
e e bt i GARE MBI VBl e BB Ul
secongislsptieds-vel y coupl ed A passive material is typically
formed over the conductive plug associated with the
bit line to facilitate access between the conductive
plug and a sel ectively

of the aresent 1}-1ve
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conductive nmedi um The sel ectively conductive nmedi um

is formed over the passive material and the word
woOi2o/109803 0pt i onal partitioni ng conponent can BeTfuseoved14696

wi thin various |ocations of the nenDry cell. For

e l.e, the itio on ca .

ezl i 1R e A SRR R &R e B s
memotdesiec @62 plhracpotyogemenpryeyic) Gﬂ}u}l@% @)@ccordance with the present invention.
In ond> agayc%ﬂié A& @ech@afn%E febx@éantécﬂis bhedk hfre {aQerEivBbreinla la}%r provides

di agram @ exe ers and structures of an
functlataafaﬁtdéor ﬁ%ﬁﬂt“? lgaeee %Hh%m“ ©* PR 1typ<6FyWP5"ﬁ%Vﬁ»oarS§f“1
condudéiamies) noh-soridhdtivesdapadiiigiithatnorarthoes ©dtr@Blitid dmptolp en e’ ermory

dewcéﬂ‘é%%&bx?@eﬂ(s)' n one aspect, an organic nenory devi ce
epresented as_one or nore | ayers wherein

| alis PrapplewAn greanic PemeY debifal®P tngudes OB g B et Lavr 110,
an or@hi€ lzh(jdr WI54n8, JopticAdlly, aruppet @6 100U MRt 1bvan Bibdr 195 tipcally is th bottom or first

layer otoan ongartlc %een}or}? cﬁ%’t{e:e hat51 (a:r%gtgrl'ig t61l iy gcc?ﬁglcee\\gﬂtlonﬁ]e 0(1“ Q1g Ht%ﬁt!)r}/ evice 110

can bawllmvgtahﬂ lewemkapiey r1950312t'e{ﬂ|vee layey S@PSW% foyhedeurer séy 105F8 e lover layer

105 cﬁ?ﬁmla 6ne ofthhor@ EIﬂl@ﬁh‘C@ suBRAYR ¥ leEENE) @1@1 al @Qctﬂoﬂk@) A8 b&didcENin detail
belov&i (aﬁj/l éFne]f }SIS gsﬁ%mateg&t}; 6rhegeic agdg 0 étl%y Ollj%mlc m cg gervw i aanﬁ e
| oWerint¢rangdiate 12351 I[Oyspjemabd ey a tantigupteonjodthe lgmzrdaryelf 10§ .cilowever, it can be

appreL@XcﬁtEat QbarBdsPE. ga;ﬁll) Gan%mgtweeq Q¥ it Smedidtalyel S0 alﬂlriﬂktl@@eﬁ‘ layer 105, as
'ayer I n accordance wth the or?sam C

wel 5 §éhieg UG SUBER PR Bt?étieftlﬁdéatﬂ B éwlng%g#J?Cfﬂlat%\f}té?“ﬁ“ (@8-

electricaly etwesnihs pgeraayer 108 artdhddidoomnyers. aihe bredrdSayeiTH e, ihterfwesd with an

opt101lla%( %gr la Qroéo (fsqmsstrﬂgdl H(q'@ the ?errgé'dla e{y@ 1515 EIHE&IH ﬁéid%%ﬂveaﬁhe
dr el act (s d an el ectro s) as wl

mte“@ﬁd@l@ LPé@fééo t‘ﬁ thgaprst lpver 78] Geheralin he GeraT layer &/15 e%mmpasses the memory

stora@&t&@t%nﬂttﬁ@ thiok dani@ferdr LE ik OTDO. lece ﬁthw&ﬂ@&ﬂlOﬁ), ofiEBdIBioN structures can

be forglex W1 }%m &'19 gl{ern-llelalate flay%rqu(sntahg \%%Em? la e flbdége onqugée(f‘ Ea?eq lﬁ)?’

conti nuation o he™l
belt isdpprrappreciateddhat fhough vavaysekeap aeolay(ee agg illustegied it e Orgamc memory
dev1c@ l(dosﬁlorp@xtk\!k? ﬁ?erst rﬂe@ b ﬂir@efd'lﬁﬂﬂr @Ioeidédai{ &f:or&ala&e vaﬂldhetpl‘b@ent iWRion. For
A g het St the. ot gt
examgrlﬁ é)arttmn&g rllaé(ar? gtd r TOQ@@?HO_HLS]&S ayers %Sﬁ)oggﬁ £ )5) or{nI emoé/ §ryciures in
accorflancd Withttiget pees¢nningma@tchor efnplogpd., In additgot the lewsfsyprelpertraxsé as indiddually
stack%ﬂ}{\@ ﬁorlza%a? End%%le@&%l@%qer; (t pol r@)ﬁ\l la_Jye@BﬁptB}?‘of a;l—cl?k@r Q%g)a ﬁb@ever it can be

,|ner aced hanotlona
appretlzfed thta lqvericepsheformedy foa%twée tpﬁeenﬁlﬁtleraﬁ’é?t ri’égog t%%?&%ﬁf g na
combSidida of Yusibusiverti€at Soriketal hiloalend tuinved atranpeatens chithih @ lalyaymd/or
1nterﬁec;|fm %sugkitjf%gg%rggrpo? a lagglét%{ ﬁé&%%ﬁo@gg&?o%)%ogmt lgﬁrso fngag&tcf;mce with
varofs pAtERiS flassibesk varipes senmgtile Petetté%rbsxefetéw%f@f thplyers, Fregxample, a

layer‘fi:zhﬂ)e kiap&ras 4 @M@fglelz@@aowﬁﬁ () eﬂlfpsdTDﬁ&leSzt pythadid) & BSagoanndie lie.
or he i.nterne

| a 9& rngnf%y‘é S, a;hra a{A ﬁréamc Temo r?/a ev1cl:Je c&ne 1P8¥c%%nelo]r' %518 g‘]li% gl%lt] !:)&mple the
orgarixemeapppr deuitcali0R contprises 2 hvm%argnﬁe {24r4 novpye ortetinb 1 8y aybarr@y@ﬁ An upper
electiBlic€14b lah Hx%&rﬁ&ﬁﬁa@é;lalmg Iha! BPEonQyIARASE 1508 VRS Fn thék@MésEs aldYsitioned to

nore or y be fornmed and/or provided in
°P°méetf"€6f”8‘3?ﬂfée I\Rf tkﬁélﬁﬁjzb g"?’esent i nvention. For exanple,

pafThd Ibwa riectgdd 12§ erosida n déndycticonddiumatheobys: cofrent Qg b¢ igducesife.s..
elchQcQﬁBp ﬁﬁ%‘s@caﬁﬁn& QLT R EIREMiyS b ﬂéQ/th’th@e% tlﬁeﬁowe@g&@l’)&qaﬁ £hd at least one

LA IR AN O TR

than &ie degbre Howdverit 3o bezpmécited dadhepaapa kiidddcatin of hglaweteiegrpde 125 is not so
llmltéd Aﬁ%monglgrethla Y& ele tgjdg Eﬁ aﬁ)d‘ thea(%%l; &%&mjesac)éﬁg)ast wi RYRMEF acrokstlayers
ppreci ate | ayer can be forned, fo
(e é@&%m?ﬂwéelaﬁétlﬁbndl cul ar and/or di agonal to anot her
| ayer, in a conbination of sarious vertical,
hori zontal , di agonal and curved arrangerrents, within a
| ayer, and/or intersecting such that a portion of a
| ayer may protrude into one or nore other |ayers. In
accordance with various configurations described,
varl ous georretrl c patter ns can be en'pl oyed for the

o o s o o o ~ N
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35 The | ower el ectrode 125 provides a conductive
medi um whereby a current can be induced (e.g.,
wehewtw9swal | y, magnetically and el ectro- magnet PCalusSy)04/014696
to flom%betmeen the | ower el ectrode 125 and at Ieast
on
cItGErPYe PRIE A [ SRS S A L LS g PR o
passiverniterial t30anfadlitae Ingyaetion bdteve the lowei dlecirale 125 apda sepfsprdustertnetprial. A

barr1e:1I lti?EantbQ ﬁ)rlﬁé&aipﬁ‘ecéﬁ !o %ﬁ&: IOPIHSUQI& tl‘ieh@welr QE@rBdeQbﬁﬁfd E@@%sﬂ@éaterlal
I's not imte i tiaonal ower, el ectr

130 frpp o1 ppet PR oM eTYP§f1rbHEFW%J%“&‘&Y?“B&W%RC“W 1R PHIPRTRY /Tg? Upper
electrcd€ I[tfo)ﬁa‘ﬁovid&ya&feﬁ)nd 0dutere hediurh Wheddinmachieatian tuaye canfb@)throdgh WO

electnca?ga h 1?1' n? 08ncc) g’?nlt:i)%c% 4(#?(&%91914(4 %%tﬁg%gndacqgﬁggﬁmlny for @xafﬁ&% ?rl)rﬁ the ‘waer

S _exp ose to an
electradp ¢ the snperrﬁleatsodalllﬁéwgwe pRsY ermpajerial 1 3and 816 Pugpiq pategiplsl45-

i Nie E8Gkd cRheRBE M@@éhnfc hifémb@ \iBfice ed)(ﬁﬁiihé egaich2beriainds, a/herein the

orgamlc fnatﬁrgag Z%lglgfpymed tsucB Elat 1 lteaesﬁc(:c))?tac?s tFne u[iass%ve %?tﬁr(fa‘fflpm%g n&%ﬁ‘é‘edof the
lower elea@oiq 136 end HRSppEn eieotrbfb 1fh slidijienalip itegn eatend oyggherbasigs 1 The
orgamlc! PREFa $4264 LAGHR aﬂ-é’;ﬁonaﬂ_ﬁiﬁk €50l on RRExbbsE SirfhcB Ghttiebe utilized for
di el ectric properties and attributes. The upper 5
patteriifgact r ode 140 provi des a second conductive nedi um
WHEHe @liapes aveedné plhdemera bf tigsirnogimds asaipt ifitnded to Hinio thg mvention, but rather to
prov1£|a§ %@aﬁlklg %l 11118@%&n agpgé'{bﬂﬁ]aqn\%&{bq ug&dlt}ﬁﬁalﬂergdrymIJSQCOQB%JR?EM be

lve lum for exanp fromit
mcludeql & exapls 2 fomfilpgiofggn B"p‘ﬁ‘é%rat%jl %8 élf?laadem f%l ‘F}% Eyhreive the
dlfferﬁlaﬁ)‘ﬁflglﬁtlﬂfﬁtoﬁﬁﬂuaﬁres]sﬁﬁ)ncﬁ belprésbrgedoliogyaver it cante enpieaihted i at 18aktahe
e £ R s LS BBt UK Gt e o
smmeﬁerlal 145 is formed such that it at | east contacts
t heurRASS FE, IRD 91Hv ai an lar?ng@Iﬁerﬁdﬁ)edeSlUd’ Joa asellwstatedd ireaccat@nce with an

aspectAg gf%{egehtglg\}eét%n The O agﬁm %mo ddegx\elug ﬁ)lz) t1s|;71 thercetad;n?%%oﬁlag‘g éume_IQﬁa plurality
of layers greiningtuna tvighin iberd(45., beayersiod wgurayricsspbdddnds. Lhefskieygbfrom the

top, b itySok Q.?e?‘seQd %Etﬁ@%c&d@@&pe&%s&@nt&i ﬂ\ﬂoldﬁ&@isﬁr@lrplane For clarity, a
patterni ng. The shap ﬁ? si ze

op Gt T S HPABE TP SRBE BP T AR YRR B o
overldppidd layat daé struttore isplepaddoiath a dasbedanddogedtdashied lings Ardatted 11gms also provided
that c@i§ RSGs 1@ £ crbdd ?ecﬁc{éé(l%[&l'(r@fgrenﬁ%gé i i)qgléélitéﬁ wﬁi@[g% 0 I‘ | es S
onents can i ncl uded, np
d| 6&?&“@&??1 qpEoTRlPRAGRiRE B nfdesy |dgpei}§%é‘1§ UPRY RS SEP‘it“f%‘é F“b‘%ﬁﬁam"
materFADZlOb Bﬁi«ﬂhﬂté’ the Blﬁz&uc nditeflﬁl ef Fifitl, o anig uragtiil QHsis grblied such that it at least

contacéﬁ)an ugeer clfac:%rag\élt aﬁcll st1ve Imgitegz{l ﬁx%tﬁptgrﬁ&ﬁy E@Xﬁg Jn a l(gwep é&trbcﬁ: This can be

Sl Zes,
obsergadraf fhgyoreamic itesial @iicosaring FEPAS AlecsTod 38 tdgaerotypygial 230. Generally,

only 4 It%ﬁﬁ)ﬁ di tﬂtgupka%leén%&@ﬂ@ is@bRred PP kHoQﬁl)b |It&aﬂilﬁ aﬁﬂﬂ@mted that the upper electrode
sStru

220 eétleilfé ﬁerye e]’%%aglr 3181%}%% éev?é%(%l toS a il'lrtltf len I%ere dly\c,iarrx] {)ea %‘?;hc?f u 111zed 1n
conjuntioh wilnano@@ oeggpen¢many deyingss) fresent aqdﬁlvléihmfilmy StOF g8 Cell(S) G will be

m“mg&ggg&guggqory device 200 is a three-di nensi ona
volunme of a plura and tructur

| | ayéllllg ﬂteélplifr Cfrﬁdé 2?Oa§%a]ss§ve gﬁ&}/gg?q} sual Slétrel # or;ﬁamc material
210 akdl ghy ofhpr. mafgialvhaesupebrt§ andiay tohses it.t Ry to s[uprepogtum' the passpvegpfaterial 230
appez!r@tx ?{ifﬁe @ﬂgn §1B&zé1l%fewo§e9z45’ %G\Qewgr tiRH3RH- Hm%ﬁgeﬁr&gﬁméthe passive

i mensi onal plane. For clarit J) ar

s OB AR RPEP RSB RS HbvelP e B e R LD opicaly s
apphW tb B sudfac@k ihellovrectandel2anStiuatiat srghtatons withgrdrapip eembra yevice 200 will
secof o S o B R Gl AL RIS ooy i 20g rovices
below.-hat corresponds to a cross sectional view (reference

line 1-1) associated with Figg. 3. Assum ng an optiona

top coating has not been deposited, the uppernost

structure is an organic material 210. Simlar to the

organic material of Fig. 1, the organic naterial 210

is applied such that it at |least contacts an upper

electrode and a paSS|ve naterlal that |s typlcally

o o a o g,
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di scussed in detail below Unlike the upper el ectrode

220, a passive material 230 is usually encapsul ated by
woheo4aograsi ¢ material 35 210 and any ot her maPeTiua2004/014696

that supports and/or houses it. Due to superposition,

the passjve ter ea
| OV 5 PP e 2600 R L Pock R A B I R 1 g by e
organicepmey devide 3P, tddevhish samiby enployed ig i aldltlQl@OorePeglngmawéSquehbtAs

111ustrlthd th\S, 1o6W8r e%@ﬂj(ﬁg hzb()' J%Lgapﬁﬁdﬁcklﬁ; t Eh@ uppASeléaﬁ’Jdg QZOSHWe%‘ 1t thee appreciated
thato@laSSI ve materi al i cal

i's
T OB e iR B BEPp GEo A o<t S o lctode 20
can ru@ fphrelfel @leich Ber\vt 4t B dhgle Bugralilé or Ty agigicatioe 200 wi | |

b elgg @qllﬂ};?arte§ 2 BBRE %%cﬁggal \){\AVJ ct} tﬁe %%DS&HW&@&O@ f\11101"'?;; 1fnk Q Si %s shown in
sectli onal view O anic ne evi C rOVI
Fig. 24{tprdgdr euganiGmayor s ve %gmormqt/vuszwmwbﬂ@weCSPY?PﬁlOar The
organtc%ehb@ deNd2 800 iadiaied tﬁ@cﬂ@nﬁ Adteridl |2H) {hé)\q&pér eRRbtedt 2200kRe Iﬁdeﬁ)le material

230 an ﬁ%llg)\{/ver alnctrog i4§ 698;escrﬂt> gabv%/g X]L € oré amcbm r¥gc16$1pee$88 Fugiﬁ{l] 1n%1udes a

dielectrbHiL . ia vt clegwagia pritansiorei?0 A ad entiond (Og)coatlﬂ%330| |l ustr at ed,

t lh?heltl(g%g 516&1)&@16 Fels 2 bcglﬂng sirlii:tuﬁae BrQI%rfghn@dﬁblﬂ frod @hich e bf§ Sfuctures
el ectrode

Cl
are blblf Mo lAdBIFein%tﬂf qw&rrP!Eté éiﬁ 186}8 dg%ﬁtfl%glg Edo t el wer ele(g.roi:lc ex%flsﬁon 330. In
one afpesvef ther@ertt inpahgor2dhOdiglprdrict 3@is tflppfgnneé b@c the logter eEQf@d§ 249 hen, a

port1Jn%Pth9ﬁ51@cltrlc%|10 §nBaa harrBfo?ﬁé a &ftab@etm@e@tn@%L)eal f4hinlqad k@h fh@a surface
particul ar application. Fig

o hedp iy ecsats PO PO Lo ST GHFED H RIS Tt wiinshyolume
createdl|b@ fhg remone oftheldictestris BIDWheie it opdratigely dnfaliethelvéretectogddi The
materrlnle%{leéa tgI fovh (€ o§19r% ectl;loﬁ Q&e?iﬁgn%@ && bx\{hg Qim@@r aasﬁﬂﬁlpﬁlatgrfal i Iﬁ%d for

nven rgani ¢ menory device
the lqwnrcqlqgwrels Wéalmagealhlﬁ B‘CIH%?tD@FeFlélF wighyIfke atfriates gy eheragipristits(Hfe
elect&alome&n&ana@&bmeamﬁdt Biefeably d2af deafade drbempramerthehiegity dde
as described above. The organic menory device 300
mem‘frﬁ H&r includes a 10 dielectric 310, a | ower _
el Guinpttr espexeleSivonioB 26 lewrclestods g is mitiall fopned gith prrgtension (¢.g.
the lo%%peleca'—(nﬁ of 19V, P@II s ﬁsﬁ&g the M@r dle%trJdQ extddeib 1940 o8 byl by fBrmed. That

is, if QF B)r%%le{(t?nléllggg t di"%?& %lFﬁtrn% gq Hl 1cr, &@r}_taehle\rg%fsaltlgcrotrgge GiX{en%ICHI 320 need not
be forhie@] Bowevércif Bd Ornged exténsion dfowdrweetlentbdedd@doexotnatiifothe 8Fdtectural
des1gg Bec &Qﬁrtﬂ; B&e%glorﬂg nehggdr}p [‘hgr?\'tﬁpl%wérmé%ﬁé é%ﬂ:nsu;nhgo can be formed. A bare

flectric first formed over

surfogd (861 %@éﬁf@m a mpfeet such,as theiqlacip 3 {ror fhﬁ E’Waﬁ gﬂ“%‘if‘? P otgfiegower
electioGe 340 BTk Ghyer ElBb Mk tafiod 350 kah Belrxpsdli tethe pisdivegnareg B Y&

t e%‘ n(!hge gi’c iz}%ﬂnea U‘%}: thealot?}&r [Fﬁ&ﬁ 214% ceglfbe 'élhﬁtell lg}wpﬁlelectrlc (ILD), for

el ectrode IS expose TOV\BF [ ectrod
exampleta pmi¢opdncRDAtrig] nd{errultstyptiplyanitPh Pfﬁ“afeﬁél h%lr&ﬂ*éectﬂc properties.
Above ﬁ&@teﬁ@n@kﬁy& b, thesravr |maﬁf1alt2t[ﬂe gl £ me6idndt& nAtOal whvgiolymeed) is formed.
Forrrﬁ,ﬁ ?tl‘nza‘\o/rgﬁ{ Inixa? E%lg‘l:(% c§:c : 52 sr%%l e Pr%zlm?ccr%e{t 1dl?t1§(g’ogéérs ’;EQ Sassive layer 230
and todipeer Sleand3220, egebtishing aﬁﬁ@tlmm@ied glecgricptippth froprihe dyviepglectiade 240 to
the qu%?gectchfe 220, B ch V\@fa ﬁh @ftfoﬁz@ &8 coa&é 10kl ge a E@ist&)& hridnSreflective

i ncl ude materia
matcgflen PpPiaen “’E’ e et 40y AP e R

ch G\Iﬂaﬂ:adal)lplt g torgpriehenaaideyicei90 mey batagloades omersungrtloAPE¥ng an
actlvgtmﬁ V&QL@(QQ I 4 %lt%t: thtaﬁ@m%pthﬁ%mﬁcﬁvé%ﬁcyﬂeﬁgs of thBo Bﬁ’ctrh‘ﬁ{rlal 210) across the

I'nvention | oner el ct rode ?/% 40, through
lowey ﬂ?%ri)déﬂf“g/aﬂf‘ HIF RRRGF et o 43P %%‘fséﬁféﬁnbtﬁ ﬂ?‘% o the M & ‘TCES (40, throug
the 18¥ee eltctrodtextafsiofr B, thdassive aratetidl 230 aad the orggnictimeeribl @M to the upper
elect%ldgﬁor qugragg(s'iaw§ k oln 0, Qi ﬁ:hf)edm stﬂgtcargﬁenfbg Etg@&.’m th-Et&%gmc memory

formed extension of the |ower electro
de"‘%"&f’??ré‘“ééfm‘flﬁéﬁrgf-l?fénqu%‘i@&rode ext ensi on 320 need
not be forned. However, if the fornmed extension of
the | ower el ectrode 240 does not satisfy the
architectural 25 design because further extension is
necessary, then the | ower el ectrode extension 320 can
be formed. A bare surface (e.g., not covered by a
naterlal such as the dlelectrlc 310 or the Iomer

o T "~ AN\ o a1 o T "~ AN o
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Formati on of the organic material 210 occurs such that

the organic material 210 covers the passive |ayer 230
wana4tlagsosipper el ectrode 220, establishing a PCT/US2004/014696

selectively activated electrical path fromthe | ower

eIectrode 240 to the. u ectrao 0 d .

B IRE MR R A p—
device @8hel dovice)atd0 awtdordedck @ih amaspestaf by present invemtion. Hiig to be appreciated that
a quaﬂ%ﬁ stdtﬂefalﬂulgﬁe &h thefb:Y atcEs c@ﬁgl @JdoﬁgtrucgehQn @n@ nigdel. &th E’dﬁdlon a

(e rough etching) ) exa th
Pl TOBYT £SO P B By e ISP ST ) Semoy
dev1ce’3(}9 Rl yMBig 2aMbit, BRIbit st@rtde @€1ls v 0dntl agfiertt(; eangtructedas\aglot-agasilet iratory IC).
ma E&’o?siletvgﬁ%%o‘i cnlgé’écétb t\{?1 496 F %e Eprg %Cu@ Er &tl%?co‘ﬁﬁlgﬁx}yn{édlum) with a bit

acr os
line plyp A (e-g| @ p@eéorzlzelveamde\m thesgi :a%ﬁﬁ‘eedt Sherbllt@wg FEAAT pqfepart of
integrhtSINRiE oeln%@fﬁcfe@%@he%ﬂqlne 4101 Dépedited dnhaeopl saifueE ofehetixtplu@ dB is a passive

coatmé?fg e{% ge lg(‘:)q% %01 1$tesv %%%e%%t%éélqg}e ‘?ti)gllg danl:l ggodymer 440 (e.g,

semlcgmdgaagt@teggl)at@o(eghegnt 11nq_410(1_}; an gfeR yer HigleeirAHed 439 ig tvairh g pit plug

420 aﬁﬂﬁ%bagﬁeééaﬁﬁg@ﬁohzﬂret)éaﬁfoﬁﬁ&anhlﬁ memory 40 deVI ce 300 or
rea

206 ﬁlfsi%%%%%c ﬁ, %am < Fngf g aéj gworipne1 4|6g W 1n %he ILD 450, and

interf@ing 88 fisse@dril mmll60 witigwadsise eatirgA3Q with therpelymerH4R ThlE ifiggt W@§ line 460

can bé’%gl%d UG8l d 7 QEQAN € B PUsY sdéﬁﬁﬁht% £ TSBRiNe £66 ¥in®8 bmbedded
n" accordance wth an aspect of the present

withip the BRAPY nThe figst yagd fing 46¢is Gpplowref 3tig e 1 4V quad cel |
Or AQdch@Irmeffotytckiplag be@tidily mei® copcutieniycastretd wdth khe first memory cell.

onstructe . W1 in the an
Format]o ft Fe stecon oxflémor}acheh c:ﬁeco%ﬂyﬁrmmé e&eé%qgév%rh B8k 476 within the ILD 450, and

devi ces can be manufactured
mterffi%%é@@@?@etmﬁfehWYQfO Hn Pashivesgiting €9 Vi freaplymgr ¢y Thesepang verd line
470 i§8Mle€ By feMovihga sdcoMiedtion & tRdILID 4508anﬂ/|81|n$ed&hg)lhaga)nd @bild $ine 470 within
so forth, constructed as a non-volatile nmenory
theﬂr%cf% Memory device 400 includes a bit line 410 (e.g.
COPPED 450is)sulnequertin Ermalomd the pissiee ovisok (39 thollDH5G, the first word line

460 alm!l €seRnt Gord %Qe 47@ 8 first @énn@gr is f@?nh:@ fn tROND 14@(5 ﬂo‘éﬁ)om(iirslﬂ fﬁrtlon of the
herein attached

PaSSIYer?f”é‘@$ s i 4 o1 PR (Bt PG Y K T omedin
the D430 S THe@ebomIDpenitgdpisdawdfiamehedist brvaingvia thpﬂwf%ﬂ,m fprgieto expose a
secor@ga?{)n §F the gzgggé J(%Qcmé 3%) a(n?thgscconng% 11% 47b he |ike) that

S access tween the bit g 420 &n d withi
ol firraien of 6 st opeying & EeorraBPERn A BT g 490 S g it
the fitshid Bcdndlopdimigs} 462 olvé:f ttdfirst Wdre linel4ay @ thd ifiest @etion IOf:thc( paksB)e coating 430

which th
to forﬁge tlﬁ mem%rg cellt % over Jw Qéc%iﬁ woﬁ’i%%\ ?7'6%& tﬁ@se&ﬁﬁ ﬁér%{(ﬁl o@ fﬂ@ﬁdsm coating

nMenor can
430 th forrg ey @lcmd@teedrywl fldeminrgticalfaihprd fnaWP%lcaMbﬁ%ep%ai (GyB-t YRPTHOD) over
thelﬁﬂl%olaﬁd%é‘p%gzmemd interfacing the first word |ine 460

f I IItgslg toe z}%ﬁr%(fl:}é%letga&%ﬁ mergor g’ek\)/lcé:/\%OtO is atn n eang% 11¥ a{zgordaﬁ %thhglpz%gect of the

or ITE
presegEmieition awifdogstret unu@ms\@nt@u cFer thample ttlh?eleﬁcrlpt@p pwgﬂ apqvp gcludes three
ILD I%Qagsdmvep %ZV%I(?P %Q&Qiuml;eé oY‘lL‘Dhiy@rs thee l:rh@oy@& OIn acﬁﬁﬁ)n fsb\feﬁﬂl passive
i ne | S
e S
formeytbe dieferedl. Mbtebvet, the fifsi ang tecomg pulynyercredy|be the Fagrerpptiinian meiprials.
lee&igeeéé ﬁﬁﬂ@rﬁy g@tgpga)ﬁe Sl%lnilill:c]ncrﬂ"@erﬁlonpr ise formng a second

LD 450, and_ interfacin thce o
s edyme id7iel > amrhodokesy 6O tp isers SbipRon B AP PGP AR g Cevice into
a serfitbRdyIRE HoEREs i¥ilBiratdine acs@taevdvitviite grebannigvenidon0 Whde, fao pwpdes of
s1mppér[]% 0 deé anaH gie %@tﬁ&@%glg'sqgaz Ib?ﬂlo@r( anll Ia%crlblecpasdégles &QE’(S 1tlls Ltc[>) be

secon I ne

undezp®d anAﬁPPFﬁE@CQ% thepresepbigwgifent floﬁ/hl?ltﬁil Hié‘ae ?f@“é Pt ztCH’eaS Some acts may, in
passive coating 430, the LD 450, the first word |ine
460 and the second word line 470. Afirst opening is
formed in the ILD 480 to expose a first portion of the
passive coating 430 and the first word line 460. A
second opening is serially and/or concurrently formed
in the ILD 480 The second openlng |s |solated from

LLLLLL
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430 to formthe second nmenory cell. Then, an optiona

a hard mask 490 can be deposited (e.g., spun-on) over
wG@Qod4heodok D 480 and the polyner 440. It is to BET/US2004/014696

appreci ated that the nenory device 400 is an exanple

e SRSRSEnES 11 2 SSREEh ol Ui Beesalt, LU 60
showitke8 destribed imrein ondxahende, thbre vidllad irctheadiews]] tijgenstend ahi@Plteagteﬂist a
methcjaQM@ 51d gl[%%vel? I’be gﬁr@s@ﬁt&f as k&ﬁ@s‘iﬁ shteRtblatbd dedtds BYRErs, &Baskiea state

tion, several passive gﬁ ﬁg %ﬁ h
diagrige I\G‘tf‘?ol"?fz‘@ﬂau ﬂlhiﬁi”tt?‘?é‘ftﬁﬁi‘yé’e rRE SHEBERCTh B P IBR AR T W
the prééénttiventiopeni ngs where the polynmers were 35 formed nmay

b ePrg I efecfn%gﬁg glltO a I!Ytq{ng Pe\ée [OWFlIeﬂgtrJdE)rmsﬁ)rn@ﬁ] g} ag&‘)f‘dQ&g wﬂplt Qf o? dual

erials kew se,
damascemrwyasn%wqﬂh@dess@ﬁ% Mqving tq§20-rworrHing (4 8a |uPPefr‘i!ﬁCH?dﬁ)g‘S f°8“ed ina
51m11?1r: hﬁnneﬁe g asuiéﬁstolﬂ &dpda&@syeng)o Ot 530, d Bt pgcat Ao badrhed &t docindande with a

evice 1.0t ' tor
smeihy Bl 08B YR BT 10K Gy e SRRS ROOEMELC,
i NMexntat BA. a pAlmpreor ofhglrorggg;p pl@tgr@é) 1qﬁeposqumr(je@q > gppn @q) the surface such

that 1%&bﬁﬁ§§ {hOPassiveMG el RE tlﬂ@g&h %' @Be dTBYic RRteSd OaMbe &EHAd back, if necessary,
descri bed as a seri.es

in acc‘ﬁﬁlaré;F gtﬂb'b%“ alalgxblﬁpgrtqr%cfmé § {hf‘fglfal fnﬁ%lanécag%og%t(él%) rocess as is well
understSodn @t 540} el b@idnabiard inask candledepositedytrghe pakymero ﬁ’benati@ a gﬁtyrn can be
etchell Qn 1t§er¥ﬁ@hgr9 Ql%!k]l@gﬁg(%’ed: g;%e%ggﬂ e, 36@5proRGEH £t6L3 A @ semiconductor

present inventiaon, occur in different orders
Proceasnﬁ/kB?W%t?ﬁéﬁ?f?Pé)dfq t compiefe Y iFAEPD- act s from that  shown
an qiurdlagam@ &k, h&lmnmhry dyaem ed aropdsefor tohwe@ing k plhaeghlyimer memory
device 1selH1atraatteId m accorcﬂn gﬁﬂtﬁ %@J;&ﬁtg)?lﬂe g&QJ%Et%We&{oﬁ th Q&B flghre the middle diagram

be representéed as a
provides p jthees- d@\ﬁenﬁ?ﬂa]ene?sleﬂld&le é’dws?lmt‘é’sdw@famé%ﬁ‘ﬁt% a crgggepptiopal yiqy fpm the

threeﬁltnﬁzhﬁonal%@ﬂ%tﬁﬂhloﬁ@fn@ oy Gzlie.wmg@lbmaﬂelz tol Z—Hﬁ’rbdtlaﬁ feiln A€XS plagyy The
botto%dtaﬁra gs e{lsH érobs rseecélcgﬁ { view tn rom the t reg h%(ejr%log% ¥er§ CCU@g 1% %tqgﬁ? glane

BRSO o ee
howelvérrieprésental.is anloppeeing e¢ve@t tarablong §n ot-med i n ac cor dance

W BHoifhird aﬁ@}; @, Qficlddiabos iAAMRA GE R sdT6OGHEM 686. TR disRkthic 605 (e.g.,

Inter gpyg@%;lta%rgg ([[[Dglv)bc\fétlbge%%%ouf a%g{:trlcglilay#%%?ulclh% Eeﬁr{!con%xcfor mBg‘laf and/or .
substsdtlﬁllgi a8y Qpe whuaial leenpidemie propeties.5 Ghe figurpithe djglectrc @Lﬁpﬁ shdvacps a
blocl!O %t ca191§ rﬁﬁ&ec'l d%&ﬂJ 1ﬁ1§sﬁlﬁ1%n Wf&r lgxpﬁ’anat&'y Plg-bcﬁes(%ﬁd &ﬁé@fet)resentatlons can be

en at 8a55|ve ayer 1S agg

acceat% Eerrer%%e B¢ ba@fﬁéaymltstﬂﬁfefh om gigreysy pre digectag -
unifopt® {eyeTBlickheas) velier organi ¢ material) is deposited
ov % s(:c%o ot‘the dPe;IJeﬁth ﬂg r %&qs t%x#gvfe@&)%rﬁtg & E}ﬁnrienﬁb mI v&hlch an elglgﬁode will be

encapsu SSl ve ﬁ%er and e word |1 ne.
formegk: g’érhllﬁhénfml@?l 64 awaora@a@@ & epnthe piidized;te midiggieditiugiop of thy lgwer
electRBSRM0 ARNERenMnkthiafl fb Bafnfle Be Pleladtiad 403.aA{ MRx4APRCBSE i@l barrier can be

h ' |
formfj{]ﬂi A F@%&& gC K?]tgl]g%lgclhffgwa &)ameirl( é:tr[g%l)maﬁenﬁ tgaﬁ %an%% elll‘lﬂ ))é@ Ls a barrier
includeqbali, theahniow @ickd, menag@mym&um, Thtelym gilican piridg. thapivme Hignigms pitride,

s1hc(g%1tr1c%t &ﬁk@:@n ﬁ@ld@ lartdhlﬁlrgsténuﬁic&%tﬂdenﬁﬁé&amﬂ)lé enpl oyed, or
rocessi n

t he
sor ‘E*dﬁlﬁl i li‘ser f)‘F%‘&%’E %005 SRR GPFCT ﬁep b"desof‘r’f s s o
formedowiphirathechirabiol Cat! bowp of Tagrbairipgp 1§ oThlélcrgg secgor@l viayy show the exemplary
bamg)%@%l arde sﬁlxégh%mela ﬁgw&&o&ﬁ‘é §on§19frat1%ﬁm§cthray§éﬁﬁ Bﬁulﬁ lﬁ‘lnﬂgn@fymg

mer nmenory device is illustrat i n_accordan
detrigp 9 hagiRel igkasst cappe mloyesr xadditiony bt ?% PO AR RRR Wit the surface
of tht Higledtr, 605. Hecanbelgbecidédaigr henurfpremay algsbeaecessed or situated above the surface
Ofmgﬁﬁg%ugbgen3|onal perspective view. The top di agram
ustrates a cross sectional view fromthe
t hr ee- di nensi onal perspective along line 2-2, view ng
fromthe Z- to Z+ direction §romthe XY plane. The 20
bottom diagramis al so cross sectional view fromthe
t hr ee-di nensi onal perspective fromthe XY pl ane;
however, it presented is an opposing view (Z+ to Z-)
along line 3-3. Beginning at Fig. 6, a dielectric 605
S utlllzed as a base for a systen1600 The dlelectrlc

~ N - - ~ oy

rgﬁ and/or f%rm a non-
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uni form (e.g., thickness) volune. A section of the
dielectric layer 605 is renoved to create a channe
wOe22W4im9sadi ch an el ectrode will be forned. W parmskiea/ 014696
channel 610, an optional barrier 615 can be utilized
to mtigate diffusion of t trod
RCHII T MRAR R e B e
preseidénveartio Xanipliasd, 4 didecofo 52 onaipliddabave de dieleatrids85, teghampd 6 Hxnd the

lowergleg[gh@&*l c (e.g., tantalun) diffusion barrier. (1 her
ertals that can be engalo yed asagarrler in
f

n i ude
c o it oteenarAT apeing s dormpd Wi thegkfleive CPdrRrdiine 856, 6:51ug 05
and ab@meaehdﬂﬁhtssmb lme {ia, il hiplogk, cah bd fadfietl Macdoidiugn witlima ¥thdgrapiegtch
techmé]uﬁ og gxﬂam F an o& other]t(pyolgg§ %o?lﬂeﬁxpxln Klq%ﬁs o@iﬂg d1glwgrg:%t2? n
| oWkerwoed lie 6-?0(66@ yupess elpeiods) isrvpically agiekel Biterialy ther @Jétﬁ‘g‘bﬁ‘é% line

materfa® rmcIuB@Ttﬁ@%@m Q‘Q@lldnﬁ(Tﬁ 5I‘hfllﬁﬁdﬂﬁﬁ1déd('tlh) dad bibBRinGh aA1y) ®r exaihPle. The
word Sile 1@ §e%o d “ﬁ%m g'l)e( g%% trlc 5 wg%arlstrlast one gc%segpog’e drtgeergmalrarégd
unexpoked swRbes sdpreied fem th@bwrele@t@m 42 mrcaeh 98- cwwva@edlum In other

aspecﬁ%mhe &Esreﬁ% mv@rﬁlolh ﬁM 'w@ﬂ 11\4@63‘.0 inf3 be fgx%& &ﬁtﬁp &ﬁhe@tbﬁa@tﬂ@ 625 and may be
t hi ckness can n, ..bit

Cyh“‘?”s?al ﬁb‘?“?ef 5‘938 dmﬁ’ésmé?} nﬁp% ? ‘ﬁthfr lﬁré g Slh’g?r 9 tﬁe ons emgloyed with the
lowerCkleethad€ 620intay BBilized twith eha whig haqo@ﬂ e’&leatcetcbn pibg wardh Bne30 fogycvary as

n C 1L T uc (9 ﬁna €Il
B L T

to thedifipg $20i ng at Fig. 7, construction of a next layer is
|1 hsabhabBde.s. rboﬁeﬁ(o:nnl BMAQMedithh aam pasipegtan efterdtsiaof the bit line 620

that pportrle@e% ﬁlraou t}{ee J] el?c 62dib‘sf|hg§?¢1§gt6%g%)ag Be SL Idgﬁfuﬁ ke d@%@mé tﬁat the word

OV e annel
line 6&% was fpropgh pnd@p@@wlm eRatagip Be bijlingi635. dp adgitipfi e puyfaee Oéfhe bit plug 635

op OQ@ %hé’bgie ehtab s MR Git Nhd 420 Banbbb e gr@ﬂé& @it drileSseBdHant Ofionvidé Bterface
o.an

betwemgl glie ICI @5 gliq%lregiifge {ric gzgrrihag gle 8rd?'1n ﬁsky er%vgoru granOQed tge I?hplug 635
may i 1htegrdhc«>g:|r apbieed eittcthe bitlme B que, for exan‘pl e, and/or

Ot Q%Bssi% Q6&5564b ., %?f‘é kdddedRR e s @RS o@the Bﬂﬂﬁlu@éﬁ' ?Eetﬂaésﬁe element
he word |1 ne

640 ctaxgﬂﬁfl%v?r)gas élluﬁ;@feg ani]{grtbéxoyv él}e%le&tﬂg&g §Lmea aéﬁ%rz, 8’16 IS}faP]e of the.
passxme&fentaﬁh(Sdobm{ hagkero Belthgsine shafe\Af the Tihplhd G36.nFor Fiajnple, the bit plug 635
couldﬁ% @40 al\}%ﬂ} Nsﬁor\xjn qxgd t(%T ane @1@19611%416 %Mc{réﬁa} Hcrv@(/er QWQIVQ element

I's recessed w thi dielectric
640 s mR IR the Siraceror R it R Py &)d%f‘éﬂ P&ﬁ 83% HE PHEHEI R G40 1
also é&rdﬁd@éﬁp G5 QB siSAl LdnBe Forb ep ab@Aieelo3D KBdpl Hx@nlcanedtive medium.

%%trg o4 gorr)lt(?nzugtwn of 191%I S:'}Irllluatrartluq N ﬁl?(f]l £ 3f tl}é%ﬁ%cgﬁbl my V\B(lli(;}-ner 645 is spun-

on, c@@@nm@apab e ¢lmqmeﬁﬁ0m01ttlerp0fdfe WlOﬁ‘ém@ﬁ@laE‘t*t poytion gitke %‘ﬂ‘?ﬁf”&“r&%ﬁ The

polyxgé? AL bvidg deﬁ@ivel?Eon@JcH@r 1nt&rﬂEﬁﬁt\A‘§éﬂTﬁHbiésﬁzB dkm&heqoand the word line
urt

rier t
630, %erfalﬁl eftﬁlgDhITg(?ﬁé Pat%{og%?cp‘éra éhr € ba{ hnB 820 {ﬂe F1915211égd£9n% %S]I)]/e element
640, tho palyrher 645 a6BBe wat tinel 66¢ adri qpnon@lfhamdm@sk/ﬁse proViflese c&@0E qyeryhe organic

poly&é%'t%gsb lari%g ?]a(!g%ﬁ Ek a3 bé‘ﬁly%ﬁﬁ& ﬁlbt&ﬁl kngwﬁ ﬁl%tart Q@B Bs AR R (0-C), silicon

romt word |ine roug a

niﬂic@mﬁawﬂe&m%éﬁ*@& for qpgmple, the b|t line 620. A bit
pl lf[ge &3pl4r® syGtems [EEPIANbEEgnfurther ifctider@ehpuvebi torfacilitatd ogramming

the o%l;mut‘ semi d:exgim?mig renétie::rea S eﬁlglogﬁf Fiagl lepéfts% @Q&ﬁrﬁ&%gs Emgce a thm fllm diode

rlc
(TFIY garretyedipdss, pight wtntthg fiodep E-ER). ¢ ransisior @ thinfiimed tasishy KE“gf% a silicon
contﬂolléﬂ@ecﬁ@@ (SRS, afuﬁlfjﬂﬁﬁjon u@ﬁh@to@@ﬂl‘)ﬁi fislBd et GORIsAEEFETY M@ thblikte. For sake
of brsvbtﬁ 6%6 fSIE)W{,ng qts%lésmn wdlgenzt:a(l)l I’t1 e mt %yaﬁlona thlrbf.lhtntgieodp gtr‘"gg lO u g ag 35
be a greater, equal or Iesser dlstance fromthe
interface 20 between the digpectric 605 and the
dielectric 625 than the word |line 630. As previously
noted, the bit plug 635 nmay be integral to or
integrated with the bit Iine 620. A passive el enent
640 (e.g., Cu2S) is forned on the surface of the bit
plug 635 The paSS|ve elenent 640 can reside over (as

T 1 s o, - ~ N - o -
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640 generally covers the surface of the bit plug 635.
Simlar to the bit plug 635, the passive el enent 640

woO2004absso3 separ at ed (e.g., no physical contact pPCTsS2004/014696
the word line 630 through a non- conductive medi um

Fig. 8is a co nuat i Q Str.

i aer. SRovRrep sl aebE. A GRS, ik e win o
memaByevica Toe example & bienapprdigieymenairedrring. 18614@trat€é ipagecrdapge with an 4ypect of
the prgggr[t Q'lvl:rftlgr? [@ﬁg) RN %&ﬂd&ﬂv&&h&d@@l@ h ?éle%@skfy'c@nd@c%% orddiR

5 ymer provi des a sel e3§t|ve y conguct |
mater}a}ﬁ2 fefga@

@yIBPé tfl\l,@élﬁd % q?gduﬁta\/g anode.930y \’gﬁrgmcatg%leg]é)ﬁad Rde 930 prgyutitized

aselel:ttoﬂa 630, thereby establishing an a path for el ectrons

D asgphj}gng atf{}glarg 01t poL%%gua? gc%i:ta,getoh| Qnoﬁé 540 Wlth' g&sp@f?’c@o cthB& 920 causes current

he word
to floy jnrpeforyang dirgsgiony Mlﬂl@ﬁwswaas dOIH‘ﬁf's Rurfslyélom%mmalébsmlam&%turlﬁﬁ the
rever$e B Vo‘ltkg@ 1sQﬁc%£w Geyoﬁlﬁhe)fdmkdoﬁé freshbitie That fdr dfi&ﬁﬂxle baintefreting TFD 900

with piqn H)ggrglgr rrrggﬁry?%gceéor examlfrf anar polr%/;ner e’ ro y( O@§fd§<‘ig 3, and
contrgfirgittederwarst yi r@\msduolte@ @[}ed tq"EﬁD PG g)ﬁpth@ co efeipent such as a

trans@c?fr? %lgﬁﬁﬁﬁmé Y&t @J@s ciﬁl{&%ﬁﬁfd&ﬂo abaNRiaGa Brgfuhkf thdd@Fy strid@lrd) AR another
IL1tate

onents t C ranm.n
regar% él” EE SWaﬁ%rﬂq%dsoﬁﬁ?nésWag\ltlgn g%%ld'esgta:twe%xygrs Fherefc%1 tﬂ:]S 900 can be used
to facHlittitet padgtantEpdorerdes ireonb digec@ndy bdigrpiakid|ima Wivodfedireqipip)d in a
reveré’% €& bigh \Bﬁja%i?s ca@bel PLQQ@ subilhdt te BB dHr QEER wh bfeF)s in Bzener condition to

transi st or, | med transj stor g FT),. a silicon
facilifgig ﬁ’togféllmlmé‘&'a‘”rcéséfoi ”F‘? qaganig wespary deyic igthe;opppsits GRUPY ansi st or

((UtTs)to bepprecedied et fiwaigh tarianskesdplry 1@6&'@: ilbustchtet] iyeTHD) 908, other layers
may be(%?rmf:c’fl an?/ﬁreprovm?,ﬁ (I:ctOMiancIe Qf?h tﬁu%% %‘ISI i %ngﬁ Sf%pééxlnﬁ@ SIYM)‘I la!yers can

t| on o m di ode g
includainiar G @vEt PRBEOS ( /basgovarﬁ GBT GO FPRPIAOTS Pyegsfot@f el%imms

that cBépRal tcﬁtb@gsrtlﬁéﬁr&famﬂor@&ﬁh&nng Bintipohents M 2déctdd aee (with B prew}‘mj imvantion
eyl C e a
whlclbllng §§_ altﬁrg?tv%%?[ers and/or etlemarél}s tliqu are dyscrgn %{ | n?oire c{e&)lﬁ be%&@np

henor
ac denckamade. figs. R0- a%dealstpémlaﬁtﬁf meﬂtﬂﬁfeof pliﬂelgié‘?ﬂa TJFP\PQQ)]YVFWG’“HA&“Y

plana-lr E@n%pgemd?fﬁé}g@ Sit @ nGQANEHIGE éx‘dﬁpl@s&lrd'}ﬁ% 1RGive #hd do not limit the

anGI%gl} sﬁéi:dl\t/]fe)q ¥¥§S%g%‘g‘%t§}e\églﬂlg{fg ?qn beeﬁ ggﬁ%\ager%lgldte re% renge nuglel’als refer to like
strucit, [Fradieride) tentcandseib@Ielon may bitsinhilayie dlose@rfa@ted earher but are not
11n11te% tl%?e‘ior &Q?Qadd@&p Lh¥§ &glo@esftrgz[ t‘ﬁ@srcG{)e%f thpﬁ%eﬁthﬁb@ntlgh a%am it is noted that

on anod 40 with respect to. cathode
mtegta& Ceit fplipte Prf’%”a”r'“P‘B%\Pf aﬁel"c”t“‘feg’r"\%%“&tw& PYYTi on. Wth a
r E‘Begiﬁﬂlgbmtamgvml 4 ggen 1000 tshlastatef] irocordande yyith elazisbeyt of the invention.

System 1%6‘?1151%‘1 J zbélunbltq?jxg %C&B edB L Iﬁﬁ)g(g 3 %FI? % o V(QJ glt%glg 1@)4% a passwe Cu,S layer

own t
1050&%1)111@ 1049ya l?of‘wféglroé@ 106 gn optipyabippt magk lcqg pl anar poI y msr
MenRg §u kaME CRao 1sff&fnecﬁzi§alﬂ7§ﬂoﬁl 1kaBRTctye blydifede. MBAMDY020 can then be

o PR Sl B R s & o
a Cu i itterpbig 1@40endamasssra @théasyerdOSQ fongraige epniectepingejicafien theCu bit line

10106}5%0@{%%?6?13%???%% provided to the associated organic

menory s

or Gt 1 St iR AP B SE ) Bt st e
presdngiyenton. Theastagfed memor Y fDice 000 depivtsiyeo egise coltronsflalfiand {1d4.avherein
respegﬁxggglml&gld@m/lﬁ&s @%?g%ﬁc?mérﬁbr@&ﬁs Cﬂ ik 8ok h@fbc@t&‘d tlﬁﬂ 3 Gtacked

birased 1 n a forward dlrectlon %F ﬁ Luzalit
memggy dgigeiL 419 is FPaRlary B iptag duthat g CBlém%Fﬁﬁ e oo I oo v @ Plurality
of sudl @thennbane/akisyechquumbsiot hyasioinp need2engch wmhat iof dotymns) ganbg provided. It
is fuxgl%ﬂo Ibul-: Jtp egat d 8 Ql%m“g%aéﬁﬁ% thQ sﬂo@ﬁ 1&5@&%51’11;@65 HENDEM be employed
evi ce e opposite direction. is to be
appreC|ated t hat al t hough vari ous exenplary | ayers are
illustrated in TFD 900, othen |ayers nmay be forned
and/ or provided in accordance with the present
i nvention. For exanple, such layers can include Inter
Layer Dielectrics (ILD), barrier |ayers, coatings,
and/ or conbi nati ons of |ayers/other elenents that
cooperate to forn1structures and/or partltlonlng

o o - T o ~ N
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25 limted thereto, and in addition, they do not

restrict the scope of the present invention. Again, it
wOo0mabesd3t hat integrating a TFD can facilitaPeT/uS2004/014696

programmi ng of a selectively conductive polyner.

Begi nning with

' Fig. 10, a s em 1000 I ustr
o orp AR BeEb et H 0% e oot At O T S gy devie
1100 340 B0 cdnsifibteitlie Sccard4doe ithta dhmaseend/ @d ﬁb,proacm I LD 1020, a TFD
1 O"lshe’ fca)%wqg dgézu%)sg’g 1sl‘fgat<],tptf>1 916 vé?txoqpc%ﬁ’lhﬁ{ €1 1%§caln@¥ %hedjﬂptﬁgvertlcal

0 and an opti onal

har d
coluppeld - PO 1150Ad elL By L4 o fomreﬁ en %@e 12 f"&r“r‘?ié feglie 143 with a CusS
passive@dyk:anmad 1§§6ﬁﬁed@>%ﬂ tu CFD VB0 e ey adea. coﬁEhtﬁanﬂ)L Bh d1&3R01eq 348 is formed

over t%?hﬁ.g rll?fl Ir§ubsco uen ag)glxgr%ertlg 15%%@03{ted Cj)verlth (]:DuSmlve d%’br% 1?{12 and the
electr3deDd léﬂ_&g@@mng zam@[tpr}mtrpctqrq: nAeseEﬂngl gengy grustig czal bﬁ ggtslpr{yé:m@gwd
utlhzllnébfl@ Eopg&) a6 11500 a%&ﬁémepger G NETHadsd, i sen l33$a ¢tf pWE 10 Iewith a Cu,S

NPT R T RS R T

constoheted £@n dbihentnl BBdBidance with an aspect of the 35

pr I ﬁedsmw g &R allekd@ve 1 f
B SRR 27 b 09 T 60 s i

e THR Rt o) BTG L HUEA G SR BT rlaglﬁtoe%lagmm ater the

" ILD 1RO f¢m&kh Vis andlot opetingiOcréaeed aipnse doththe ehortl iag 106hand e dER0OR0. The

word hn‘%y is gorm C?Cvﬁthgnllga%pén gg&ﬁ{(ﬂluﬁ& Xcsér ed) %éﬁr fie TIED Id@@‘s £8: MM such that

ms an ayer however
it is oprefivelly pupled g i HSSGTéqﬁ witlothe: prprd h%ml&% ﬁnd1 vl the Ty EH%B er of
| aYrﬁﬁ@on&n &@éradﬂ@@ﬁ aﬁcﬂbr BRhi@is Blesrah the fL]IID)lZ(DJ]TGﬂIﬁc) ward tine@60. After
0 be. a [ . c
the 81‘(1?18? ﬂ()g? }s\}ré:or%%ted 1nto Fhe v1f'1 andy f)}hemtng, @r‘%ﬁ%ﬁ 1§1t0§ m@gbove e]nd in contact

erlia rom |nt e exanpl es
with b oo ligalPoh@md greplidif3e e pyirme? AQyA Asttizpn epgsited on the surface. In one aspect

of thé3 g&&éﬁ%@tﬂ(aﬁ%&%%e po‘i}@hef 700 bbvar 060084, Upcmﬁznw AeptagBnask (e.g.,

0 and are descri
st 080 gk AGHE AP LB R B & Rt DRC L e comae e
depodie€ DErE@NE Bnprivt e afldaviastenellutiee sigpr oach. The

fo %QMYLQ&%&A 6 %§1‘tr9}nthé \§u‘15u§ ktﬁfcﬁgs £Q plab R pM?rﬁJr ifebry G@hdd Hﬂwo

can l'1ed veftical colum 11 i 1
dimepiopRioRsgD aawhpaﬁ O PSP e ISP g 3 g g
paralfleBigeds] Hovt/dvﬁﬁheph\tégmih 1543t lintiedasaudBU R Bningto faski aymurkliy efrvariously
shapedlstructures for 2 1[1 &Egllcoﬁ/e%%ré/g glllei%geg Qrt ac cfahc@ leltM ar@a@ﬁyctq{f the Fresent

concurrent orrre over
invergip 1The meeeq gepreseyied iga wdy??@twr&lﬂﬁee vy #tf@dhnbf\?%?“a
counteHﬁrt G apétﬁ@ EEb18Bakd B bd dfdpdoyam dl‘hE h@.lre thseatsaactevidklef8 diamond
t ur e k
strucejéehlglﬂ)(g g §1fc sgluoitt%j/ i%@f Fpueé dal (A €8y, % Z I sﬁE@iéS@ tgél%%%&ﬁgl%tructure
B4dam@mim@@m@ww1&ﬁbwﬁenmemg96$uﬁmﬂé¥0 a TFD 1136, an ILD

113Fes. @-194 R4tk dagv nkekils ﬁld%es DRSSl Y€entpRyyed in dck@dance with an
an e% ectrode 1132,

aspegtQf the pregent éI’HFIEIIHIh ‘%ffor‘?ﬂ_ )aschcoﬁﬁri\eptgtha%a\fé)een 6)rev1tousli] c%esc d1bed such as
electiddesnondnpemantids, pdki@-dyd8 breafic mptpmag;/l:tygrs Rigpprocpspes fer fabricating the
samé ‘%{ ﬁgm‘g‘%gcgbeidlul HGL hddl aﬁtﬂn E&&dﬁﬂes&qﬁlmt&%% ddﬁe’ctls bfztheﬁgestaﬂt\@lventmn

ternative | ocati ons he T D 1030 i s resgﬂﬁ dance
i et i itk A SpaEsael gt Apad B SR Fgseoren
withlaf agpé'teoﬂtl&@)reﬁdn&g{?eaﬁﬁn iafepiged. tThemenhdrDiletio@ifclidss £ fiystirlecirodal410, an

d/ | { a etween
orga?x/w ﬁol}an?_eé glgt[aréag (Ej’&ﬁ' gsﬁkﬁ%tr%%%giégg a s&o%@@odlb %Iélb 1%(%180211:9{3{ 1460 bet

first logtiedall 4. £ PAsS mEroele Hi2A gndasecopt dssiredlg 4140 Gedigerepatio illustrates a
voltakB &rce 14%0 cdindted Qﬁﬁb fir§ elf @rotEid 1G4ne the tdackd eledifodd 1449 hat applies a voltage
s R ot B BB B o P Pt s ecroce
is degerippda and/or openlng is created in the ILD 1020 for

the word |line 1060. After t{pe word line 1060 is

i ncorporated into the via and/or opening, the TFD 1210

is formed above and in contact wth the word |ine

1060 and the I1LD 1020. The pol yner 1070 is then

deposited on the surface. In one aspect of the

i nvention, the thlckness of the polyner 1070 i s about

PNPININ A NSNS N e ~ N
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par al | el epi peds. However, the invention is not limted

as such. Turning to Fig. 13, a plurality of variously
wa3omhagsesl structures for an organi c nmenory cePCE/US2M4/014696

illustrated in accordance with an aspect of t he

present . inyention. The s s are. ent
P RTrarRald B e SwBhatrer LR PoprPLERPNERr Bafl o
as, cappuTbEpedloyt ogvendlol. @geratalrasls @ubd Alniwmg Hacpvesm,malynamem gold,

magxﬁm %fgé;neser B! 8l Beickll ﬂaﬁﬁﬁlﬁlﬁﬁl%uﬁ tftéﬁﬂlmvhﬁ‘é’valﬁgls tfereof, 1nd1um tin
di anon

oxide, P%%lz(ﬁlr @E%dral('lng;pgorug 31].1(;;)8 I‘P’f_ﬁfz illcl:cléc{eg Ellzfltalgfrl %(graplaré alil'oys tgat can be
utilizBeteaomoaductit matetidl ineludek3ghbey;-silger hlptcagrenahc aoy. Wthetmaerials can be
Haste} %}?& ’Ko@ap@ I %Léri’@ q%hel@ tb[:agsc gtH 1&s ;te%ﬁ QTagn%QuIE LiflRr allay4 arrll%anous
ustrate alternative natefials and processes that
Othefri‘ﬁ‘gb’s be enpl oyed i n accordance with an aspect of the
p r Ers&tﬁfekn'bsrg YRR firfRlectAAE DN 0lhnd GleY¥ecosilebrode nqco BRIV dépamiing on the

1mpl%nent non%?ﬁheo St é/o ev1i:eybc1%gg’o(%lgtructeci:i I-ﬁ)lv{f(é‘@r "g%ne e?emrﬁl" 3; tglgl%%s‘.s ranges

FEAVE e
inclugkeebewt D81 154 brayees @ atzndl Opimoe @ess@sutpﬁﬁ Mrfl abtmre ardiabryt § preor less, and/or
abou?@f‘ﬁn i e agg)ggoﬁq S6kd bed | n nmore detail and in
accor ance W t ternative ects of the present

i nVentreasi [yrd#3apd Higppsielavey. 13y pre cllactiyely aeffrerinps p epgtively
condﬁHtlafgrﬁéﬂMOOfeleaﬁelg E@hditiCe 1RA0ThY ccﬂﬁlth@@roi:ék@@ of this AR («Ga Baneuctive,
won 5P IR P, ARG S s
the r@dli@a thahlectreq*egé‘lfip@n%léﬂ(yrrer mat erial 1420, a passive

st W&Jrgﬂhﬁ 1&&3@30 1@co§1§ﬁs@@9f a%hﬁt?gﬁt%@&@aml'%@nﬁ ng iR o@aﬁuf lagf is

11460{) %E gh tro il nt an,?:% .

POty AReD BP0 b BB gD Bt St NN
elect@t® 34 i0lahdigH(. dithe sonpugatedok dasig mols@lgrcaebe lid0ordbontied Queldthqt the backbone
retah%sﬁtg%ofnj fr;ﬁ%d nsthecwcﬁpo%wééédqm@éa&ie Rga%e%q lrﬁdla%aie% pad@ovlfif};&ngn

) Ies a vo across t first electrode
orbitalsjand thatiepy CHESIBE BYRPT BT £8enap sirvened . Theganiveted patupes 1hg gonjugated
orgaREHH REHR SontrdutBd B @le orfrbllaSly celdRtild pi’ﬁiﬁrtleslk@ thee Seld?le\fe[yr chialg€live media.
é|ze L 1s ccg 99%&%1 8 O i _nge%-[i/oy%ég Igl%é‘gillf %6 ab1
and/ag @hmons@ GEnotilyathe esnidersediosninmeleamledhs asleewwaselan@@w@ie oxidation-

redu&i@p 0RL. ahd QY relamelysslabh’f @cﬁtc@deJnQth Bk tfg@fed Brad @S poBhnSr t6 adhatd €nd accept
al um num ._cnr gnesi um

Char%ﬂﬂﬁﬁ‘e‘écéuy lf’tﬁraftOVHFh’le ‘%Pﬂucmﬁ ylc%ff&’lta%n%cﬁfnp‘ﬂlg? um platinum
t i tTagorpanic maierid mapbd qy§ls ot dvgalie offor sandasesysuct 43 organi¢ phdymers, the organic

mateHQ lséﬁsalsJehﬁ%ﬁxtv&g&gﬁedele@maéﬁﬂﬁﬁésforﬂaﬁdﬁQ)P(ﬂ:posm%ﬁ aﬁ'xa&bllﬂ &t ﬁxgated

% | oys that can Lﬁ‘?féfl'“
CrEsNETOIYTRE TSBRGRIE £ TR AP REPE™S FP AU eE B e pe Eiafsecien
polyaliling\poly @ @pglEreAing 2] polyshiophd) eslyporpt@nk; @bphyciaia niaaocycles thiol
der1v'_Ff‘%& golypg%lgfn)lsl BSS egarllé%}es sdcgysﬂn'é)lg;febmrﬁegs p()%?htﬂafc%gg’ﬁés J'vinyleneS'
polmyarpiee ps! thedik ehddigiopalysghe PYREASI BPTErss msfrig g b odied by doping with
asulamea(tpa@@eg 14}@,0 and the second el ectrode 1440 can vary

t at
b:ﬁ%goré%‘ ztyFr 14%1?11&5 a %ab%qﬁ&n%s hat%e;%rrllg nBcin%hen‘Ec?En 1¥|Eg§1¥nta9gns and/or

the megayyalsvickGeingigbrisated. Howel tul@lmerﬁnhﬁrbqangqu ehigkprss RbGriereapy polymer

layePIdbPdre 468 9.00 1@91%5" bhof a%bm Qﬁl of1B¥s B @0 6l0 ARR M moe RABUKIE 2.5 pm or
| ess, and/or about m or nore and about 1 tm or

1“3P@%@mﬂTﬁehﬁﬁQéﬁPHOﬁéy@PrT%?@méHH‘%HEcbﬁgélve | ayer

1 430 ap@icAbd 1820 dav B fyrmteeHig b fudrtbert of suisbletecheip@s.t Oneahijable technique
that can 'B tll'{(l‘i%ed\{sea Sg;g g)n %c qg% %g?l? {nko:f\%L %ﬁg%ﬁlﬂglg %g&ftu?{eeof lct:lg)r‘]r%%g%l I-Liilhgd, solvent,
and ﬁh@ﬁe@@ﬁlﬁ thesalveat ff °§e¢hél sipsgyrfel eledtrpdee Yinethen suieblyfprlthigedgichpmica) vapor

control |l ed manner by appl yi ng vari ous vol tages across

15 the nedia via the el ectrodes 1410 and 1440. The

organic layer 1420 is conprised of a conjugated

organic material. If the organic layer is polyner, a

pol ymer backbone of the conjugated organic pol yner nay

extend | engt hwi se between the electrodes 1410 and
1440 The conjugated organlc nDIecuIe can be I|near or

1. . " . T 1

fal}f a‘fld accept charges (holes
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In this connection, the conjugated organic materia

has the ability to donate and accept charges (holes
wanai4aoseB ect rons). CGeneral ly, the conjugated BCGAIS2M4/014696

nol ecul e has at | east two relatively stable oxidation-

de orted I)O Thee ut a \%t(l) Ve ( a ma en anced
POgiiop 5 YD) bl ea&atpéas 5Bt Ba R
chem@aloapt dpbsitoh AEGYD), amthighldersity dhernaikdl yappmeﬁq‘saglt (HHOME) tlhle not -

typlcﬁ@ Q&U&&r}' ¥ fﬁﬁétlcfnél% l)l'le o@lhbl@ Ehd¢ m%gic mIl@&‘ﬂeQﬁ Q@&”t&attach itto an
materi al ma eCCICaibonfi&CIC For sane gase

clectigdtssHE g gl AFLRaOL PP EhbgetRTTdhe iftaaief geankplymer and the
passiedgentab@s bet ween the el ectrodes during formation or

de ’f{? f’}l&gs ve ﬂéer %@Atﬁrﬁ ?East%ﬁé‘io&i&@ﬁ&? facﬁi{agt?gryoﬁpoggcl ¥ITESmRibutes to the

i nC ace
contrg,l@ply %@Wyedé@psylpsgﬁ gxe SG&@QI\S@;]@[ pm&}g‘ﬁ% Ia@@t 9‘ p@ﬁ)@ductlvuy facilitating
compﬁﬁﬂdy‘l@ihel dbilig); to E?dihhty ﬁrﬁ-a&:b;& Bl)él‘ged’l(ﬁolw aﬁcybr&l'éet)o,ns) Generally, the conductivity

facﬂ1%gn¢gly %IE}%OEIFJ@Q% leﬁl V]l(y iy e)tlvglh tht;len S)’ddatP ?crI ?tlon glatesh The twg relatively stable

ri
stateypoimyitet cahdugiyén Bgiligting hora@urg@:p a}oﬁlgqa and @@m; gharges and eIectmcally interact with

the oi%ﬁ%héﬂ@ﬁ? hab. oﬁﬁé%ﬁtl&ﬁ?eonM\XtEfaGMJa@rngﬁm ouﬁ’cpeln%[byidr i9deReed sBRM: the two
| €S
iy Pl Aes Ao AT BB RG: UF P B o oo

layerdég9ant (e.g., salt). The organic Iayer 1420 has a
S u I1‘ sﬁ/e'i ?érqg”:ﬂ)%%n tscl?lﬁtmsgﬁog%pa% a YRV 'svlnzﬁ f(ﬁ"llﬂﬂé 8 organic layer 1420.

enenta I ons and t he menory device be ng
I i i, eSO SEF LB CEBERI PP TN LY fym aacen the passive
layertlhBOC:klﬂ gﬁbS/ of BentbRawsr e@ambﬂanﬁﬂllyyﬁﬁsmdlctﬂﬁ td the/i@ksivek Q6 safage. Asa

resulgga ackbones og' (i conjug? g% fg‘g X cﬁ%@]g B‘la)ﬁ? nédqi? g‘d Cj:@tk%g %t traverses the

or nore S S,
tWOd@ﬁ%ﬁhess of about 0.05 mor nore and about 1 pn1or
| e§§amp-l'é9 ef c@ﬁc@&ﬁritﬁ falzlﬂt}ltﬁlg c&ﬁgﬁldﬁﬁﬁl @ mhieup e piskide 1ayer 1430 include
chaICfig?Zp:@ ,célaasisles B%mprltsm¥ one {]more c& cc%ger Sﬁlflg_]]( 2 é%hél%zlcgpp%r\%%l L&BeCuZO)
mangampyodxide $Muiexp Gitthitin rigme\e @iOgk whem ofidg @a@dnsdtwe pulfide (AgrePareS), silver-

coppc%‘%hl‘ﬁ%mple@?@ duhen, é‘oﬁmﬁﬂdleﬂguzg heaiss edrvnRtifate) (S48 & H§ ammonium
substrate

AR S T T TS AR
palladiep Giiritlé ((H;lPd} G x afMDird saledteddesoducarepired sopar@s)cénd the dikd. The passive
layer\ﬁMay gg %8&{1 ﬁshn lax1§el'n€1g¥<g§uqu£ If ﬁg@vzgﬁg giﬁgéggactl&llsq %Meﬁﬁlted between

osi t hi gh density chem ca
ﬂwe@ﬁﬁéﬁ dep05|t|on (HDCVD). It is not typically
neqesfadiv ldyer 1f4uma§ 4 Dibleit@&naNBat 0dn vaTybese@orttse iobletmérgation and/or

memmiy%ewce%g %alaer&:&eae sb Igﬁgs o{“ &nﬁ)ﬁe tﬁ%eésés fgr 9[1e %sw layer 1430 are as

p assli ve ave
follofve p thextindseafwens A hrenqzmp e@a‘toeldmmf@fah a éuogs@fﬁwetrouaﬁé o fgre and

abou?O @Jﬁﬁl’%r“f&s Ial%yaQﬁlck%AéQf abc;[lpﬁ) p@%ﬁ‘eva%d !ﬂﬁi(t%r 0051-61?? Qr 169Nt a' n S

east one conductivity facilitating conpound t
c oAt 9rigs tp fcilitate,oneraon of GmerEBic By de BT ERpS laefch}é%)rli $eé§a“y
thlckafthatniﬂa pssellveﬁydr vab yxnamdpwt tha/tdickregiofithe drgmicdayadsifednh abbtty.1 to about

500 tfmqecs: ére%ter ﬂ% th1 ”P%h” ass1%sl OJ @%tplebgté/% thQ &lﬂ&@@( Flf: Qaﬁc% can be

' es an rons nera
emplpwént;eem@eqewthtbypre#eafewemoat| ng conpound has at Ieast

t W(Thé a{ealta'yev ﬂilalyctlifct(ﬂhﬂ) ey@Xielatien sd‘nﬁd)ﬁcﬁi:ﬂoﬂrﬁatﬁffaﬁfoe&amﬂ_kland/or
subst&rbﬁ%a@?' ] y\;;e {nate al }§a,v1|n§ ihgl%c%nc é)rogerges Itg a{:t ats Earr?e{ betwecra first electrode 1410

aci
and gaesive frtyerd WY/ g@snda@heltmé# B0 suclethitithy eleﬁtl@lr quent {ipwy fellowstkat path through
the fﬁ’Jt g@dﬁb@e 1|4ﬂ){ BrzantARCr 1470)BasBR liyblcluh(ﬁdhd e URttodé 1440 when a forward
facil a‘lng conmpound enpl oyed is selected so that the
m”f%ﬁ@“?%?ﬁ?lvely stable states match with the two
relatively stable states of the conjugated organic
nol ecul e of the I|ayer 1420.14The passive |ayer 1430
can in sone instances act as a catal yst when form ng
the organic |ayer 1420. 15 In this connection, the
backbone of the conjugated organi c nol ecul e nay
initially form adjacent the passive |ayer 1430, and
grow or assenble away and substantlally perpendlcular

N a o Y
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manganese oxi de (MQ2), titanium dioxide (TiQ2),
i ndi um oxi de (1304), silver sulfide (Ag2_xS2, AgS),
weizboansosopper - sul fi de conpl ex (AgyCu2 xS2), 8OTMIS2004/014696

sul fide (Au2S, AuS), ceriumsulfate (Ce(S04)2),

amoni um persul fate ((NH4) 2S208 jron EX|de {FeSOﬁ? .

| i PHiotpAre BifpAnedesse: (ks cqmedional pemer %“zlcesL‘fa“ Np Gigptates. a corductive
(low ilpddai@Be3}y”) stpabrinadéondactnediigtdapddrieedr “pifherte Hovand, uplier e
conve?.ﬁc!ngl%eglgrytdgvlc%% 9’1@ Hf‘ggnugrﬁéﬁo%)ecg:wpé‘ 1990% tb ha%g’/)naln@lﬂq pfu.hlﬁty of éfﬁes in

assrve grown usi ng oxi dati on
contrgid  FAMRRERI! HeGIO RS S ggntis‘ﬁ%l% SHEs(E 1 T omopthe rganic memory
devicél@p @lﬁlbléy&dryb@ yveRsof chrlaectigkyas tdemithesditichhistapa SEok embplaytierorganic
memcir%égewce caP gar}/g ﬁ olglv:mq belﬁaengt%‘] sgalltec Is(urg:l? T VEAP %lg%jlg %dﬁégﬁ%tagq%%d]oa lﬂnpedamce
state)fadmhiy@ande@uve Sunttoveapice apfa @eﬁugtae piae fopepligpeprySldmRedqngs state), and

a nontcglﬁiu9§§§%é/ @ich ﬁﬁb@c[anc:la‘;t?t@) Bdr€by dFblirfg el s@iﬁ@e of &huttlble kg &ﬁorﬁiﬁnon ina
about or

smglecﬂrgagxﬁ Bgipory 6ellAngk1,as ﬁﬁl‘rrgorgﬁg o% ﬁgrngﬁ%n (i_r I;lﬁr (Ie blts of 1t11{<13ren%a§10n (S
statesrodlidang  hitsoX inéssatiod, 8 atbteurtroviingR bs offimfpramatzpn el a b out 0.005

t nbgr%n (It:}’f)%gl rch%\]mré o&frﬁ@ﬁ el‘é&roflsafﬁ)lwl ﬂobﬁﬁe%ec%{?cﬁeﬁ@trd)cﬁ M440fthrb 38 the
|

e o BT M RER AT T RO B 8o Py Bl Fpoiify e
voltag@Speetig4sctihe drinic kaye $sn-gfe coliectar gaernacely, boje flow frofn thgrirst electrode
1410 ?ﬁsgc%&d <=9 c&oc{e?#@%torgaég Qiygr A% Ss ;gtgrfe%blﬁlﬁctctrr@gotﬁ Elgctrons and holes flow

ess of the passive |aye reci at ed
in thecprgaaip layqy iftity ke PPIA R PRI tingrvith érOP"é ﬁ‘ﬁ{%%’d mia{f‘uh EGanejste %fﬂéé“o As
such, Bhirteht flove frth @S BRE eldcifdde M 10 @ the s8&nd El€trbdatl &40 vicaleaslectively conductive
dielectric (ILD) layer 1460 can be a sem conduct or
‘fraterial, for exanple, and/or substantially any type
e Seitchiak thh anginignegion] devitertd EpapicHipetateiiTglerrqdiio ¢ RFPEREMIgEr Friting.
Progrglﬁﬁﬂ‘nk %raccgﬁﬁﬁéﬁe@ By fgplyiik a §ir@&1taf e 14;1,@) 9 valglo. @ﬁﬁts |0V18volts .) across
Coné/? 9de., 1948 HUCHLHAL L0C 1 etorred
the seéqc V(?[yfpllfla(ftlv‘?‘;ﬂ?dﬂaé’fﬁt %9 eawdF ? an 14% ?he 6a {1?1u atr H?‘ tg%le %so r% ﬁrre to as
a threliotdsioltagk,earies andediigltd @ resgprigradésged sayz@pd i g@gallygalyglpqp@y greater than

volta%e@){rﬁﬁloy%?l dolgméﬁb(;mﬁ g&?&ﬂ&l qlhﬁsC{hErQQ ﬁg“l: %ﬂﬁﬁf& teshd) VéME& that

plied
corre T (3DEHT TILIBO B i eﬁf’g o %h gl rieq depegding upon a

numb'e‘ﬂd’[‘fdafdfsh@ﬁl&hlg e Rty of ée matesls ttacpniiaeathd aginis tretnery devce, the
thlckgegsno Ct | }bg la)fe S, a%’% hgﬁﬁld ?‘r“gegxg p@? 1)50?5t tx%ll:ﬁ)'fyt employed to apply the

h-conduct I've
thresm@v@p in thippspageot AoV ENEn df?&rveﬁ@%ﬁgpe% |ﬂtf’é‘§’e““f’ﬁ gan utilize other
mean@fo&@@y&remmblyaggew ce is able to have/maintain a

p! %?e{)alllﬂ é)egcm t{xe?#aeiesgnce of an cxcf rna sti {n%fi %utcﬁ)as%n ap?)ﬁé’dee?ttct!rlg Hé!l th?t exceeds a

Vi C
threslgold @i (¢ oﬂ"’l';;gltebpeggma@ agpbqqlﬂpk}age 1@ wifigeyieedaoreEpe 1@fﬁxi§qa§<gp mto/from the

orgaﬁ(@ﬁéfﬁoﬁgceﬁ'%&%ﬁsehe(aﬁse&@ Bﬂh@etx{ei'hhltsﬁmﬁlﬂhdt ehepdds £ treadmivhlbOMaEt” state)
states, For exa

vice can
previfig R ngiqd g e el Py t?&"ﬁf“’g‘stgo‘“%a“w PRTGRTY
coiTd ied infoemasitrafien thy@gapiclnewoiy dpacsatokege stteh?t:tey fwl@i(em d Wolty, 0.5
volts C@m&{g tlsj a¥1ﬁle§ szﬂhg V&Jaéé\@odrémggﬁ RE&, stidbe@ance ﬁea&QQ&HQE pe¥Brmed which,

rre Ium | evel rrpedance St ate

ere GBI HE] PO AP FEBHY FrsedahEs: @h’fn@ﬁda ety impedance,
low 1Biﬁﬁhl|1cb nxgsdiuheml&ﬁmeagﬂ tieflikeyu At stydderi. tis infedinpd relatemtbi forpxample,
“on” en 81) orS b@ﬁ(lf &%Gﬁa?stﬂ?&%é’ orcfc?‘lob 3l (ﬁuc‘lﬂ) B2 ¢ ?1 ®ra EIi% Gtate device. It

t|on or or nore bits of |nfornat|%
is aplerecwged thaﬂoﬂleon%ltbé‘ls elsstagss Ef\’}upﬂﬁ"ﬁao@r B insrpretaensy e g iorgation
writtSd itk €8 ofhirdV/h&ionedcd)h fiegativé vdltade@r Npdllarigropposite)the folariiymfthe writing
i cal  dev el ectrons flow fromthe
ngﬁ%%@ﬁ:(h ﬁus@%ﬁéﬁﬁﬁ%%hgﬂrough the selectively
conductive nedia to the first electrode 1410 based on
a voltage applied to the el ggtrodes by the voltage
source 1450 if the organic |ayer is n-type conductor.
Alternately, holes flowfromthe first electrode 1410
to second el ectrode 1440 if the organic |layer 1420 is
p-type conductor, or both electrons and holes flow 15
in the organic |ayer if it can be both n and p type
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20 the selectively conductive nedia via the el ectrodes
1410 and 1440. The particular voltage, also referred
woo@Es10g808 hr eshol d vol tage, varies accordi ng t BC&US2004/014696

respective desired state and is generally

subst anti al | reat vol.t ages .e rin

bt PR HeE Lot MpRer R PR Oa 100 8 i b o
aspect dfithe glaghtdnveiot.ady Eud.Hdtyer icformed bp@xﬁd Bhatet}eacetslpe@f@ttov eA first layer
1506 g Ihe(dqult E@h&%& €A Gcond 1a9£rf1504 is 10thed on the firdiMfed MhESORY der

[

ue var dependi ng upon a number of factors
Complilsﬁft:(F‘{}@ﬁy(?g? OHeSi G@mrunwwemerewnﬁmséﬁ%twgs ¢fiyegut 20 A or more. A third

layer (35@@ ﬁtfdrﬁléﬂ ) tﬁeh&oﬂf 1@}%ﬂ1504 NRBBEY 1agke V500 RontdiR €udD addhvk C @6 generally
e.vari

has a %Hbrﬁzr,s)?f ib&gtol%rior éeg% trl(s_)fﬂp 8%&:(} tpa? al}ernate aspgc@seof g:u;[vgrgﬁn can employ
suitabtetvemaibro lirboxpésttiag endithickndss ad &Q]ﬂ)é & acwrdathq avith ﬁv emeimdhventlon

HOMQ\’i@ fsa bggm;{graﬁﬁﬁl%ﬁztﬁg Qforéah@ lalyé'ﬂ\l @]’(thbrﬂlgd B%aarbhéiﬁwa'l Vap& deposition
er neans tao

(CVD% bré% nhbccorii:cﬁ%e \?S}hég gsH%céof 6tfe pgﬁent m\{egt%orﬁl a S(ir%aﬁlu aP/er 1860 1sy formed via a
gas plam: reqotinipedese | Bpicaliy ohd drgahid laydr 4600@sdomred & cantact mﬂe@h@lvel layer and an

electrgc% JT'& og%afﬁp gye?‘ E@O@coﬂﬁi‘sm Jf ﬁol?rﬂar f&lﬂh@x@rlay&}llén@ ﬁﬁml) oThlS polymer

ase I nformation into/fromt
hwﬂ@?ﬁ@ﬁ?@FﬁbﬁbFﬁmE@PP“”ﬁﬁ%?@égséﬁ@d%bsence of the
eXTtﬁ‘ﬁlﬁB’:ﬂOWS@ Figul7j a tiddRdiageaCepidisng andster @gdnmllaj/enﬂaoafern(eﬂ f6rh 4 CVD

process 11% accc)1d I%I[l] %sgc}c?& th% Ekenp gve}{t%l‘l Es%gﬁtrz&e% Wﬁée a 3IIIP the gf’g

€ organi c nenory rea
is formwf\marﬁat nhetq refap 9P PIOpRSS. &h@@gﬁn@ ey tﬁréw‘ etlecoméet %’t 1 Rgggiye layer
and aQElecﬁrb(ﬁC ﬁ‘ﬁd &gafnb §$lﬂne(r €4 17001s c\dﬁbrts&l of Qolimer 6l ih8nylabetylene (PPA).

Refergﬁg tP E% b@cgé):f() ﬂ%% anotltte[r orrgamc 1;816:191%00S % \(C}VEY %)Ah gatin%'nea&‘ordance with

e men
an asmhettoémmamm inwbritiohis dbletra@ﬂ i Fitg orgerig laver HE0 rtétmpct/vudwweat%mocess
1nstedd e { ;gs Shase r&htg)lﬂ pfo%? dgp Qrgamc\l'%ﬁryl 8Ot A SHRRER witB Bpds&W layer and

e ance, nedium.i edan
an elegu&e aThef)ﬁgémq ]ﬁ;ﬁ:é b&gﬂ Eggp%llsegtmébgtatetléﬁly crf %?A égg};ﬁgpzr tgfgl%ness 09 :}.bo& 1000 A.
It is af)lﬁe(gaied thlb vafidus Al@fifativef © agl varlz(t)t))nsfof)me Ryaubcribadan Egd Q4\118@en be

£ 9? 1104 A0 for a quad state
empka’edl e ncem e%%sﬁegllvgltled that ot her nunbers

st étthetéla\@éwnﬂﬁ%weel aboyt FeAne B AT APF P%P‘-‘ﬁtf@t‘ét‘tvt?ﬁ%“ gy of course, not
possiBlE @ﬁ@scﬂtﬂéfeﬁﬁimhcteﬁrﬂble (\Mnbinitﬁﬁ] of cﬁmﬁbnéd‘f@r erfjaiologienfenmirpgses of

descrgnnlg the Ip]iese%t 1?vee at Ib\lll o rcﬂggr sRiti 1r|athepag vl l‘etcygnﬁgﬁgt‘?‘ﬂah}efmtﬂt@

exceed
combmqncegh)g mdmtamqyeof tlg: p@m@t m@gtlon 1% pg@b@oégppgggglgotge present invention is

mteng’ @TJ B0/ s%‘lﬁe?ﬁlonsl:ﬂn&lﬁcltﬁmé &nd aarQh&E fﬁatd&lﬁgfh&fﬂld shigit and scope of

the apdp&lgiaﬁ(l: éazﬂ% g'lb ol 1?1(?{} Igﬁ\[!: & Qbrgcu%ap %?turlf éF the in eegtéOﬁl tma %vg Qcien dlsclos% with
respe@u@only, By of sewget 1mpk:mﬁr@qtmdsuﬁ3fea@1rgla@ lp hemhined gijle prie @pymore other features
of th&Ret ﬁ’rl:plegxgntatfo‘ns ak fn§}t beI déed and &%agbo%s fo@ﬁtg%@eﬁ (ﬁ%ﬁmcular application.

dyer 1700

FurtTOy o fagur 0yl ‘SBQBHAT 45 8P B gt P GE By S s, suh tom
is intérfledjo be iQANRivEin, a n@uSr Gmilariokbetteren “tdveridng) and has a
t hi ckness of about 20 A or nore. Athird 5 [ayer 1502
is formed on the second | ayer 1504. The third | ayer
1502 contains Cu20, and/or CuO and generally has a
t hi ckness of about 10 A or less. It is appreciated
that alternate aspects of the invention can enpl oy
sui tabl e variations in conposition and thickness and
still be in accordance with the present invention.
Fig. 16 is a block diagramillustrating an organic
| ayer 1600 fornmed by a chem cal vapor deposition
(CVD) process in accordance with an aspect of the
present invention. The organic |ayer 1600 is forned
via a 10 gas phase reactiongprocess. Typically, the
organi c layer 1600 is forned in contact wth a passive
| ayer and an el ectrode. The organic layer 1600 is
conpri sed of polynmer pol ydi phenyl acetyl ene (DPA). This
pol ynmer |ayer, as shown in Fig. 14, is fabricated to
be about 65-75 A thick. Turning now to Fig 17 a
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i nstead of a gas phase reaction process. The organic
| ayer 1800 is fornmed in contact with a passive |ayer
wanw4209%as el ectrode. The organic | ayer 1800 i BCT/US2004/014696
conprised substantially of PPA and has a thickness of
about 1000 A. It is appreiéﬂggd that various
alternatives to and vari atd of the | ayers descri bed
in Figs. 14-18 can be enployed in accordance with the
whatlf 8580¢is.1 nvention. What have been descri bed above are
one or nore aspects of the present invention. It is,
of course, not possible to describe every conceivable
1. combilanatorgatic MEme papdOE@ L) ompristiet hodol o g ies for
puLp (S)r?a%% 3 L 1co%§ucg>?é?e]r I%)chstc{glp%foﬂﬁa%&? nt invention, but
one O w'l | recogni ze that
naﬁyanlmlesﬁé<r130> GWV%‘ﬁthl therpesanin e mirepdyeiord P k) toffaciliipgs storage of the
hmxﬁmﬁﬁent i nvention are possible. Accordlngly, t he

) aI la ;a%l?cg ?ﬁ%)o ad ? %e&onfl ele :qregeg?ég)) t\c/> ggclesg?xe orC gmc? shm{co#iu(itcrr layer (115),
the oygartidemicoiviacterpiyen (1 1 5metiogeigpeve gk first HestredgpeArkad the begdndglectrode
(140N addition, while a particular feature of the

i nvention sclosed with respec

oni RS e R PO EHERYEN FEHE: i BRI & iyt
arranped! iCOpenientailanintrinerdptecaniayern peangtdies difigosd trablsasB@e otherfdyer, and
1ntersggﬁllg Euch {ﬁptl a% Prﬁ (ﬁta llaQQ%roﬂﬁdeErﬁ% opeeor%ﬁ:' o'Eh%qa)@Rd

a ntageous for any given or particular application.

Furthernore, to the extent that the term"includes" is
2. Us@de plinat finotlededitd (€m)) feRbi 1, e laers @t shajfied & vatids pemetsicipaterns

1nc1u?1ng {[%easlt t%nel orfnz:l gqglgrg glu&grﬁ Q?ec agé}%ay %ytgra &ﬁ f@&tgggg&{uresb Eﬂclllgxrstructure a

yramﬁm@@@mvmqr@%uctmApmlda\/m%turﬁ & digmeyidrsisgptures an “L” shaped structure,
and fHapIGital O @RRI C mMenory device (100), conprising: an

organi ¢ sem conductor |ayer (115) to store

i nformati on; a passive layer (130) operative with the
3. or g‘aﬂwlwasmoumﬂmﬂw ofichipe?. the EaoBletric patferpe arp foymeddn accordance with at
least®hALRMe of the information; a first electrode (125)

and ‘a second el ectrode (140) to access the organic

sem conductor |ayer (115), the organic sem conductor
4. | ayre¢ pl{rkr ddmopodvitd (0002 of cinoy et 1tdseoné ofitigtlayed 8dérmetie aqcdr@dpe with a

cond electrode (140); the layers are at

Smd$£§%£ %ﬁ%éof stacked in a horizontal manner, arranged

in a parallel configuration, arranged in a
5. p e maelmﬂacruénmy dmam(emm bretawe & Burthé\exSising il aAByrip@id blodkisg device
compnse?d%?ﬂ%a tor(l)e o a d1o tﬁ}lmqji]med%ola {[Fbﬁx ?erner df%ﬁéj an LED, a trans1 tor, a thin-

er Sect protrudes
fﬂqummc;ls@n@%} a ﬁabqeoe Ceméerd Hquflerr@CR&Ummnqyl aaﬂa?torﬁ%%rapd a Field
Effedl @MhGstor (FEAPD tR it addetWicline fe@. | ayers are shaped in

various geonetric patterns including at |east one of

a square structure, a rectangular structure, an
6. el IThpplieahensiy dsgitalle) ofzlagh . dutherrcompprising pgropmorg global access lines to
facilitd Bhdah pl&%ﬁt%' Gloafie m@n@@itﬁﬁg%@ornﬁgl WG WE Biegrated memory device.

t rapezoi dal ructure, a dianond structure, an "L"

shaped structure, and a trapezoidal structure. 3. The
7. pl ahaplanzenouoyy dieivd (G€0) 60D 1,dfe ocdamit semRondudier lgyedibidh samprising at
least Bﬁéy s%l@gtéasfroﬂlrtﬁe gr(QlE) @E&sdn@ o@ﬁ(ﬁﬁgéﬂﬁéﬁg %owﬁ}%&la@%tylerle %ﬁ/ﬁlpﬁe‘ﬂﬁacetylene

anar ry devic

polyaggling, @%&P—Paﬁ’élwwyﬁéen Pﬁ%}oghep% PREPIRRYIS. OB EF ala%ﬁ%des thiol
with a stacked pillar process. 5. The planar nenory
device (100) of claim1, further conprising an
asynetric bl ocki ng device é'nprised of at |east one
of a.diode, a thin-filmed diode (TFD), a zener di ode,
an LED, a transistor, a thin- filmed transistor (TFT),
a Silicon Controlled Rectifier (SCR), Uni Junction
Transistor (WT), and a Field Effect Transistor (FET)
to facilitate access to the |ayers.



6. The planar menory device (100) of claim?1, further
conprising one or nore global access lines to
woaoidiesase access to a plurality of organi c nBADUE2004/014696
structures formed within the integrated nenory devi ce.
he pl anar nenory device 0 laim1, the
de““é‘?“&&ﬂ‘ly%m@é‘iﬂ%PBHﬂEfE‘{°6‘?mﬁ 53}%?“%?155@01%&}1@3%?@%%@ pelyvinyjegstpd
polyppndessel ect ed fromthe group consisting of:
pol yacet yl ene, polyphenylacetylene,
pol ydi phenyl acet yl ene, ani line, poly( henyl ene
8 vi Wp@ﬂaé}nemms ASYich K@@w&ﬂgm 1 %‘P YysEriprmneR At Vﬂgaaﬁ’/mm‘iy qpdce
emm@aﬂﬁe@mﬁhm&na&ﬁmﬂkr@imww)2004/109803 PCT/ US2004/ 014696
derivati zed pol yporphyrins, polynetall ocenes,
pol yferrocenes, pol yphthal ocyani nes, pol yvinyl enes,
9. and mephed o Fymp plagas orgic Iqeﬁ@ryplmwéwohwwn@ evi ce (100)
of foehigd ABithine bd¥ubsapt@rs formng a non-vol atile menory
de 0 as .c onent in a computer system 9.
%%?WﬁHE%pL¥XW%PW“ﬂF§%gr organi ¢ menory device (100),
c ofqrpmpga, qogductive glpmspggmad bitlt the birlime triheglielegiye tapeat veherein the conductive

PluglgQgeml%g},@uﬁléd@gtgg};lmng | ayer over the bit line; formng
a conductive aSSOéWateﬁ with the bit line in the

di formaipg ¢ yud 1“59‘8#3 depREL A T Pe conductive plug is
opfrmihg anekginic @upbeidcttrovérite ciyidtctivé pheg and ©e word¢ginea wor d
line in the dielectric layer, and form ng an organic
sem conduct or over the conductive plug and the word

10. | j Hies methpgyof clpn23 RO EPBFISIBY ai m 23, further conpri sing:
f ofofhiRgthé dbaducie Plig hid\ie vokdGe a‘mdmteiiIE' inbe dlelédtrit@ayer; and

gg%rr%l\r/%ae ;;r%ltlsalf mate 1atl I(')]%r Qé %ﬁl&%{l\l’e ﬁglﬁ oafyc?l[tate %Qegs ‘JeRJeEﬂ #H9cofductive plug

over e co
andﬂfﬁ@(gamﬂealtcénda@@fess bet ween t he conductlve pl ug and the
organi ¢ sem conductor. 18
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