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WD 2004/ 109803 PCT/ US2004/ 014696 PLANAR POLYMER
MEMORY DEVI CE FI ELD OF | NVENTI ON The present invention
rel ates generally to organic nenory devices and, in
%arti cular, to planar 5 polynmer nenory devi ces.
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40 However, it is not clear that such accommodati ons
can be continued indefinitely. Furthernore, applying a
vol tage across a sem conductor junction (in the
reverse-bias direction) creates a depletion region
WOHA'BAE WO 2004/ 109803 PCT/ US2004/ 014696 PGURBPY4@KI696
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. construct a planar polymer irenory device with that of

a sem conductor process. An organic nenory device is

provi ded havi ng an organi c sem conductor |ayer to

store informati on and a passive |ayer operative with

the organic sem conductor |layer to facilitate storage

of the information. A first electrode and a second

el ectrode can be collectively positioned above or
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for exanple, can forma vol tage/current-controll ed
i solation barrier between respective nenory
structures. The nenory cells are activated by
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menory device in accordance with an aspect of the
present invention. Fig. 7 is a continuation of Fig. 6,
wherein the formation of a second | ayer of a nenory
device is illustrated. Fig. 8 is a continuation of
YOGo0472098herein the formation of a top | ayerP@HUR004/014696
nmenory device is 40 presented. 3 1 WD 2004/109803
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congfetive jplig 2pd Fhe bi ling &P We@%%br GRuplpdy & Passio Iﬂ%ﬁﬁ“ﬂéﬁrpé@@rft”gw"cm% ﬂ‘a r
condfi plag dsScikd withfti@bitde toofirjlitaferactesd Bep@eemntbé condugiyeplugsnda selectively
con@lﬁﬁé'ré&uﬁp tThp .%Yéﬁfvel? M&Lt}ée ﬁgdluﬁlq; %ﬁé&bv&%ﬁsmgyﬂe@& akdhe word

retain or maintaln a stored eance fe
line. An optional partitioning component can be formed w1t n various locanons of the memory cell. For

example, the partitioning component can be formed adjacent to the first electrode and/or adjacent to the

second electrode.
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The nmethod conprises formng a bit line within a
dielectric layer. Subsequently, a conductive plug

(e.g., extension) associated with the bit line and a
word Iine can be individuall y fornmed, serially and/or
VOROWOWA 1y, within a dielectric layer fornRel/By8g4/014696
the bit line. The conductive plug is formed such that

t herdarifgQnthueihFgel, Phiotg diddidh df BRmPlr lahdrsARI sBlicBires of an organic

?x&? ﬁe@%é e/ ?' :y pl&m%ggllqgeg mgéér)pc%?' §e5 ¥ ﬁlu%c?lg Lc@clrdahc% a&tlytﬂé p&é%!mhlxventwn

associ at e
In q5p fspqct ?‘i‘é’rﬁa’&P PR PHcg LR b&i?&’&*é%edlﬁé?%é‘??wtlﬂ & WSt g g prgvides
fungHotrgjtyamithr ameiiineiortaiswetuie(s) thadproividst funcgonalizylfe.gna cofdn@ive, a semi-
con'a&h@qﬁd MiSh- yon&x@t*ﬂ)g b itk chVR Skl iRl 15 thd RYRSnPNEin otga]gc memory
e passi ve | ﬁ]l gl al and the word |ine. An optional

part |“f Onre g conponent can be formed within various

| ocBariexsmgle.@h orgdnie maperpeeyicec@P jncludepprloweplpygrief.an infejmegdiate layer 110,

an Qg labdr Q15 2R o0 R Pfer BRN120.eTHe Qe era 0 @i@iitis theboltdtor first

layzr IOfe aglto SL qgegnr 8@\%1cg8lg 41? ja_ré)g%ld Qrgrg%q?o&j%égg%% Z%xggrg&gry device 110
cag bl ?VFfﬁEj’ 197 Ipyed Op gpdforpvesia dpyer gubsequepfiiQyipadovest ‘st Wi i lower laver
103sueingdldasng of moyestractugen shelsds p digltatriceBand fin ciertroda(Qy asrwiltberdievised/in detail

belgtﬁ YiddGEnefafly i@associted Wi Q@Jlec@cﬁl: mﬁrgmﬁ‘w qg/)éb Qﬁ) i's

Il lnl gl%sletelr{tegntgeg:hea%tlar}erg%&sg grealcé el a(s: a cl:,craéxt%au)o/n o) él{/J Eo(v:veer ager lb{)\fgwever 1[] can be
appresiptedithab  basrir (g §e-go AID comrexiprbpteech Hgitemnedipielpyet 10 gpd thg parpr layer 105, as
welDEsObtivete e othdd AGdrd. TR htéringtia®MFéra 0 ity ey utildell ®Facitate interaction (e.g.,

ele&ﬁmeﬁeE&éErﬁLeﬁlwe‘i Q%I‘ 109 Er%\{ihcglgﬁal Fa%ﬁc tffle% 1& l£)¥r 1(1§ i acec?wnh an

conductive uctive and a non-conductive
opt{oRFh uAB TV )}30 - Hléi‘mﬁcb"‘t’??‘? i {persdiptylayen B0 st5h et ityesifes PEYRST tt‘}?/
intgunedipte dpaien i1 1) andtheupyer lagke 120 C @energllyathaaeguaie Myec B brcgdpassds ge memory
stoﬁmogaht thQSr%ﬁ hﬁm&?&@ﬁﬁéﬁog QYile @R 10hB3ayk 163, A @SmdRe skrRVRs can

be * gx}/ ng1t}ﬂ11 d 1ralter81ecilate l%yerrﬁéj F\? grgamc?axreré 151 aP(s) Il’ne Q g‘onal ilgrgralay?rh 20.

| owé fis t4 %}mm%sﬂw §ppugrarigus pemplive latr@tateel t@ied Withythetorganic memory
deviod YOI m@é or Bs 161G A b8 forfRsdaddyor fHeNde R accbriate with the preseitt lh@dntion. For
I 0
oSt B BT AAR M o 5 DR R bR
aCCP’SV‘é?“%‘SB@@%?B‘é‘i’Y‘E““P‘W’t b &mpleyge i 1"’3’9‘@\’ the lyusrs arg H%“ PE\iRipdividually
statked)ie # horizontal ab@rati@ ponfigyaliadie., orréayeon wpofencteriyed. Ufoasves il cdn be
apRcsia@d € iaﬁa@ &aa b&l(n%)ed 'cmgm@;n: sérp%sdamokg&/&hm@,sal wajldmeh@yer, ina

conclLu}a%on ois VaI‘leU% \é 1rcaq dlonzo?tg edﬁtéonél at?d curv«gi arr}zxerntﬁgne ;}y Hlthm aalg’eysero G t ed
intepyqeding syehehagepprtion of apaav SRy p_{cl]@dq 1@0 @pe ] npopecoiferjayers, In accordance with
varb@y thifigutatiohsiaschitfed, tvitus| senafic batyiicanlid Bmpldyaifenielayers. tFocasmple, a
layQ‘%an b@ B}Qﬂeﬁ G a%cgggﬁat (ﬂ@ﬁowﬁ) Q@fhﬁée (rég a £ a he?‘ig&*) ang fe hke

exl st \g/een e internediate ayer E wer

| ay&f m‘ﬂ%e SRE aﬂfsgawmage"&féf%‘ﬁ °t°ﬁ"e°‘ B’f’fﬁgﬁ”‘”}“%fy F §rample, the
orgiiremdmatyalpvice d00xbepriseay bwer ¢ldroded 23, y prissta nbtgrial 3D aibareieg 135 gan upper
eleft/6d 14 tne&gamb BheTAQY kdpdofallf-a matk! 186 bhddtho)srRRtRS bsitidhed to

dditional |ayers. The organic
OP‘TrégeasamTﬁ%yceuasgewf ‘Hjlg with an optional upper |ayer

12 o Thejlaywer glqciade 24 Peovides Bepp@ctivh medivR Wieirbydicaea cpy dfiicedgs-»
eleaikally, inkpadticdlly andeBdtd@BgnRRilyEe fow Beaveen titl@feadidé B25 brsiyeleast one
othgrjcgnd@cﬂge rﬁe@ﬁm ugspﬁﬂlctédatyqu\a eléféltmd@?i%%n% l‘Iy ’shaBJa %n&ésﬁés%ﬁm more

['layer 115 enconpasses
e A ey betaPPé“’Gﬁ"'ig‘a‘ﬁ F’EShﬁP&?WS’f“?i’é itiedovptytpetadp Jog s mok o
limitdle Aliditigedily) tizyever dgEpde B end the othey sterctsies cadxigt véthin ertfer ZEsyeyers
(&{gﬁaggmﬂm@ahnnlhe internediate |ayer 110, the organlc

ayer 115 and the optional gpper | ayer 120. .

It is to be appreciated that although vari ous
exenplary layers are illustrated with the organic
menory device 100, nore or |less layers may be forned
and/ or provided in accordance with the present
invention. For '.. exanple, partitioning |ayers
and/ or conbi nations of layers that cooperate to form
menory structures in accordance with the present

m
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i ntersecting such that a portion of a |ayer nmay
protrude into one or nore other layers. In accordance
with various configurations described, various

g{ eonetric patterns can be enployed for the | ayers. For
R2AUW1E0H 30 | ayer can be shaped as a rect abfgl/BS0ug14696
shown), an ellipse, acircle, a pyramd, a hexagon,

an Cbo‘idﬁﬁnli' la g&ﬁonrﬁSa shffded JTRE BFerSldfiod, 1250 exPbseHR6 hnCleRRITREN a5 2

pass1ve matngxl E&@F) facﬁl(t:a e ugeracé)orll%etggen ﬂp fo@er%]&crtry& %ﬁ‘ Sida seﬁl@v:;nductor mater1a1 A
anmpl e

nprise

bm}eb%x»é Fangg %eteii efdlecesz% t Isalap afs‘gsrﬂefé thﬁ%atve F‘F%‘Pdef%‘“d Ge p&SfVF P@?“a‘
130 13D an wper elppate 1402 Tgdhibades idh@s dielevtrio Plgmecanmmmsa'rhe pbs
elecBRd 1 40%9)(11‘(18 Radcbod con@ucm K diD Phere WL E1&kiRa1 Elﬂ@m §Jn NG thibhg%n

It one er at

cecot i BB R B e BB PO B & SomRIE o e
electosia #i5de ﬁlwpqwelehtrmmlmmbﬂ;e msstyeimptesiql 13¢ and thp ergdnig chgiedd 145-

(e.The storad® leGdnf éf @8 bikgatic nfdBREN Bdvic€ R lsYhe Bidhic material 145, wherein the
orga% c?n% terria? 14%%‘] %Ed sﬁ% lﬂlatyia t lteagt c%htg}é’ﬂ)g S&éﬁ‘%%ﬂteﬁa*ﬂ 09 t\ﬂ@srmface of the

el et 0de "125 and at 1 east one "ot her con uc
1°W?fé’6‘f“t911ﬁ 12%and the prperelagoder il Adgigapilydf caresersipzer b Ba"éf‘é }PSb“e‘he
organic'ma®iih P& dandmbhde 2@ Sptich@bmask 150 bwanrxpo®ed sutfiva thatgande bidiged for
pattbAQWEV T, it is to be appreciated t hat the shape and

Ioc i.on of | ectr

O R A o AR B LS Dnign oo
providelae examply to dlugipte an asnget ofkthe inventigh. tAdflirongllycpast or kescerrendnt A8 P
mclétﬁd €2 exgmple 4 #h BI0RAE @b Be ihieby A asldlsOissed fa dAHD b2IOO AFol ROBQ Be
dlff%r?]n %&S urQiQ %/ %éix@t%r@s w1ﬁj%g Ea)?lj,l séhted %ov&gé‘r It l;an rtle %Lreéateﬁ ltH‘a{ atfedst tﬂ:f

f'ectrode s exposed el enent su%p
shapgg, S‘éFS’ﬁ%“é%‘F%}'énsﬁ’é&%Hgﬁentiétfusfeﬂ °éi%*ie$afdt“éfhéla¥°rﬁaéera&°élfﬁb’8f? e
stuy@tsween the | ower el ectrode 125 and a seni conduct or

{m-t 'ﬁfrﬂnlﬁltci FlgAZ ab@rvfe{v %f an Jn%aﬁuc%ﬂlo@ @evfc@f(ﬁﬁdﬂusd'afed NREBAMA With an
O | SOl a

aspeﬁtacg the Vése?{ﬁ’t"%‘f‘?“ [}Ee oigg,lac 1f1erm8%d§vrﬁc\ég6 6Se artg-eel-cﬂm s1oné vgl&xaeboq a phl;}glty
of lapymp ind atfuctiyay withisrlayers (a¢ ) tteyerd pus S@@W? descriped frdia Deds vigwgd from the
top, Allelplutality bBIGyers dMaStrudidiREecome ﬁip&ﬁfplSs@ﬂﬁo 4.4/0-djdefioha gisneaFor clarity, a

top- m%s% %?'e[q and Ry %Lﬁ%édﬁ&g%gl% WM@@ I&eg}c{éd & a%%lﬁ(ﬁhé' aln&:ﬁl intérhdf &€ nt

tric
ovedgpEE |a’i‘Fé‘I‘|‘fB‘Eﬁ it Vbt 6%%%@“3 rééﬁﬁefmﬂe ¥ gpo provided
that@reesohds tofarcoma stchi@all vioworfereret e  ipeecid@3vith Bigtdhe upper

el eﬁgsﬁyﬂggean lﬁ’d@nat th;‘ &Mﬂ?ha& he be@ﬁ&ﬁdsi\b@ mgvp%ﬁdoﬁlstrult&g isaf6tgdnioe

matg}ag%ﬂ %m% H@}e org%c ma&eréal itg% IStthe e c (l)nra eré1 il £ is a ngqhe& su&l thailt eg least
contaptenaprer ddqgode @rl geasive mntertaéthqt %iFYPIB‘A‘S dqpssﬁ?défl rrodrerslgetrade, [l can be
obstrled@d thd RARE ma@AL1ACiSerihd 1 S Ettoa: 270ind b badive hidOriad2B0t Generally,

onlw']:‘ #‘JOLSI‘? gf éh%tlﬁp%n?ectmg%zzb 8 @@Ere@(Ls%ﬁMP (i’t%an]b% gppi:'!:@iﬁ*eé tﬁh@thyﬂ) & Electrode

ﬂé it can xtenq12 $ %
2205xpd '?V°“i§'5°’g*}’ﬁé“°’6‘?‘§%?ﬁ‘?“cz  8pife Lopethy vhere itopn be Fix “ﬂia‘&‘z A
con{ypdtibrowithl anatfesdegadib enpry daviceGXip ersatecin erditipralcresmotyatorageereil(§) es will be
¢¢ﬁ¢d&a§ﬂb&&; patterning. '.... The shapes si zes and

a'B {IEE tﬂe pP% re]lectrBde§£0r ag]%z%]s}il/g 1%% enalr 2?0 1@ 95 ly Q&c%qga(?eq b% Be &r Lamc tnatenal

. the~inven
210 and 433 pthea materiahha SypRoEy angfpr hpuses it 'eﬁéwmqsm%d'aﬁ Peﬁswrféﬁtqﬂy 230
appBadd terefde WitRis S loG/E PRI had@ver fhedoted-Bashen Bleuigbeekntirfg ¢hie passive

mal &% ldglé%teg thhtq 1J a'n HE& alin gﬁlctﬁ'@ nAsQ@ted sQ;L@ He @58@@ nﬁ%nal 230 typically is

di scuss ? reV|t¥ erent
app&%?ﬁ??sgﬁ*iﬂa‘efﬂswefcffmg?fﬂd%tsawgga P OO *Bsfgif?°é%35‘ﬂ?8%¥‘
bechmpaveeapparent witthe belapgiprod cérest edionahdew o prajnisgepmony device 200 provided
velapes, sizes, configurations and arrangenents
di scussed above regar di ng th | ayers are applicable to
the structures. Turning to Fig. 2, a top view of an
organi c nenory device 200 is illustrated in accordance
with an 20 aspect of the present invention. The
organi c nenory device 200 is a three-di nensiona
volume of a plurality of layers and structures within
| ayers (e.g., the layers and structures described in
Fig. 1). As viewed fromthe top, the plurality of
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25 that corresponds to a cross sectional view
(reference line 1-1) associated wwth Fig. 3.

Assum ng an optional top coating has not been

deposi ted, the uppernpst structure is an organic
WR284/149%0510. Sinilar to the or gani ¢ mat er i afCIEPS2p14{414696
1, the organic material 210 is applied such that it at

l e aﬁﬁnlar Q)Qlﬁtuﬁﬁlt cfect@e 2P AR NowRE RGikJdOLIB had B Ehnid le@&!idt ¥ends beyond the

org{'l;% me{nora aev cQ %)h amdS whlox Q%I%QLHCI%OngeuP e%%ld&u%gal ?01 Dam%l mergcy(&? (Eevxce(s) As

lugiegieda fhp Qrﬂerzlmo@&%f Pefpgndsfﬁlaruw@rw% Plestpde 8%9eh°z'%r l%ﬁﬁ'abeéppmated
thatp@iSrrishEtionatad bé eadploid3 OFor Gemnge, ek loyer eB@rod2H0/and thappériciectrodsf220
cantrﬂ%mjamptg Eacl%tkfép& thg gl gtgaﬂlesfo&%m{uﬁgapﬁiﬁﬁlo§ hown). It can

t
oy R IR RbYer S DR BepE st 28 i i Sowm i
Fig| 2 hrgyiafter ovamicaneingry deaipe 39@) if ageordause witht 4n jpipeebqd thie ppbject invention. The
orgRHethBg taévaa3oo/iiﬁc1_tadeam¢|o&geie m@Er@BI10,Ghe mﬁﬁme);ﬁodmb,@e pB)ivelnfiterial
Cl { I . St ol e e
230 dmf t@e lgwezf‘gecggjcg 310 3.9 cﬂe% 'E{Ftl'&\?er Efn T %I)'] gy Je\l;c(«.%o lics er\%c&ulie

per el ectrode
dieloctriy 310 2 oy e Sleqirade siiengipn 320 ”?3’0”?%‘“‘“%%“?%?3 n capsul at ed by
t heTleng@rtlectrade4e is itha bottoB Strugti®, oathelfoandation frime whichalic@theraiructures

arebhl@l;n %Hﬁ&&ﬁ&tﬁel%ﬂél&&od@ﬁ%%le&&k 310M8md lewéa&%da@ﬁén&&]@@o In

Sl ve .nater s to
oneI aéﬁ?\% Btaﬂz pée&efmﬁ,l%va%loxz H_IE) dlelﬁcmv\ébo 1? B‘ft% émeél 8¥er {l}; wer el g cfe|34(p Tﬁlen a
porfiqasf féscéthmﬁ@()vsn@mpﬁdmloéng yppifablp diglctrp 9(9‘0‘@@3??"@?11&{5% thettpqprface
of thelloveB elé@fodd BADEY chysbeB JTHS lofivetGelebtfo@e exiBiof B @hes fbpiied withiltbe volume
crezﬂe%%? g'% gm{g}?f o El!ﬂ 3«%&0@1@ 91 R%B'L’ f é[l éé(ve igontaapiﬂel Ibv@eg ellch fc@ 240. The

sur ower electro truct ura

matghial pilieed {9 f?fﬁéhe\)ﬁ“ie“rﬁeﬁf°6“reg“§(?ﬁ°€ SI0EAOF e g preamaty araiRril ps vsed for
the beeivetron® [Seitabippacriels inclvde tdatedalvavite Kipla@ibatts aot rhgdctegisticy (08 5
eleci?cglt @Rl Ya @@L (B4 BRIy JBREYaddl& irpRomB0 Be Ricg sl
%;el ow. 6 WD 2004/ 109803 PCT/ US2004/ 014696 Sim | ar
me‘f‘?fy HE*upper el ectrode 220, the | ower el ectrode 240
hasIndndttersiseegt of taigeiion. Fa foveneleaver?4bis ipisilly Terped vothgarfeesion (e
the MBI eytrod3f Fig &1). 206 his apeck, &l ©dd clecttide BReng 2@ yrathy nét b&farmed. That
is, @ﬁg%ofnlneg E@nsufﬁrog@enb& gf&g&% !40491‘1’( &eg %(:Ig‘t}xe iov&é?’ elec[rédle %&151@43%111eed not

ectro 1S endi cul ar upper
be formsdt Huy@esr 549 fonﬁfsﬁmls?n qf ooy %m%?&ﬁ?d@ts.ng&*@‘afythfffa& itectural
desigh beguscfiiherktatsioning:coary, the teigveciecde drgrsion 28 mpi be formedeA bare

sur*a&vﬁﬁg B c@@;eﬁ %@na%ﬂ%@ sudd ttle BBledRBES or Bk BG: El@&@deam obthé\r
ele%roge 2&? or?h bo er el e&ro? exte suo)rtl .QZ% g exg‘o%e «.P ﬁheﬁ';gxglve ?Jgfenaf 2%5’ le for

1 on.
cro %&@@e&m ?dﬁ @rmeé/ P‘@W“?ﬂ?wef ﬁ@tresip e praes fayer dislpstidse DY dpr
exaghpid B gemlicomli@ctol miterABan @bt Gibktaritiflly akyi tgpe oZnafehi kahE ticectrivpgadnics
Abg@ rfﬁ@ ﬁ%lec@ﬁ‘ﬁy&% 10?’89&gah1 m@&HP; 19 @@C &nﬁ%rh&to@ﬁat@ﬁﬂﬁ@ ol 1) s Iﬁ!?med

I nvention. The ani ¢ nmenor ’g)ew ce 30
F°“|mﬁ‘t‘1“ a%esofaaﬂ%m%ﬁna&}ﬂ B R OEARF magepil 2 ISPSP 18 P@Wr‘%&f&
andAROippet Hi@trqla220i epteblishing @ seleatively REGrted Fiektricdl patl] foywethe lestepddctesg @40 to

theaépQr e@estmd@@zs rahch@@l @AQOXI% u&ﬁ&oﬂsﬁa@m (e@emﬁsyordsm&ﬂecaﬁo
matc?ae) C{mr t{l)ea élcposn dd on §1e orﬁamg % ena!l %l% and pattelt-necp(b ;é,laﬂu?uég\qchmg{

3304s Wéanqumorgém@mﬂwdemz 39 nras bqeweloxsé t‘sta@}ﬂ“%ft’ Felic f* ¥ipg an
actitioh Woltage @4t 6 adithed Mat aftivaMhatdohdddlivé faeperOdslotihe ddatitiDiterale230) across the
lovx%r e@ectp&dé &4'-0 afdlthe uﬁ&gl’ eﬁ&%@é 225 Qlo@:p&nénptwgw @cln?tﬁé IS\&gﬁechocde blbethro
th ? ECt rzl’ll S 3103% 0 ﬁ@t rode gté(rtaﬁ%lgl [V cr
LT GHE QSO *OF %Pﬁ%“’b’?”é%‘éw PAVRAETE A i
elegfiogd 8@t 4 jtapag@stle (b-&. 1 ¢, pher ivfpodanas etate)\wasythen pacstoyed ypethe organic memory
devide 8OULoF REMT0A 4 orpit@RmoRt devkOBd0l On of the dielectric 310

is renoved, enploying a suitable dielectric renoval

techni que, such that a surface 15 of the | ower

el ectrode 240 is exposed. The | ower el ectrode

extension 320 is then forned within the vol une

created by the renoval of the dielectric 310 where it

operatively contacts the | ower el ectrode 240. The

material utilized to formthe |ower el ectrode

extension 320 can be the sane or a simlar material as

b.
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the |l ower electrode of Fig. 1). For this aspect, the

| oner el ectrode extension may or nmay not be forned.

That is, if the forned extension of the |ower

el ectrode 240 suffices, then the | ower el ectrode
WOZEHEPEA 320 need not  be forned. However, PGT/P§3804/014696
fornmed extension of the | ower el ectrode 240 does not

sat kg byl Aot uévﬂlumaa'é toatw-gmﬂge@ B4l fell bilghi@memory
dev1ce {m%rrr]ngrl?' X 210?%3 11? a(l:cgc;“i" ance%(vith an agect 3&%‘% eg}ﬁ%[ven% Fn (it il t? ge appreciated that

a q‘ﬁé)fe“ e@#@wv@&fpryeﬂanwawwcaq °°%‘L5ﬁ°n&§w‘f%éa Hieéw&ft ) addiiph
plu@lity bfla@h mendeey deeibes ednbotanm2A0d irokcotdaee Widvee IntegeledCitcpio(@@ memory

dev%4@ g of ip g Mlbﬁ Wblt@ljolgé%tcglfg d Canf §6tf<§§l %blggucégg a%@nnvogﬁe memory IC).
expose tot

PGt e 3 SR G BTPAE oA R i
linej pivig 630 (4 g \g lor attieedoduttive med(ulnp_@)rem fiteghed. @mme@g can be a part of,
mte%ﬁt@a ﬁ?régﬂl@ltfa@é'd td18d 1inéd10. a]ﬁk?ésﬁd'd of® Mtbﬁihﬂd&& bfatlelb) plagLo sy pRsive

er a eclrl
coa g 4 Cf t u? c11' gl ieﬁf‘ep(gzi; Sam?{a S access %et\peelg) Beet(lttpe g§20 ag’cg m ¥'§4J (D;

ICc ma
semicoess FERED o OB i 181 ’ﬁ*ﬁ‘l ‘%}’Ffé*ie)ec"f“‘s(ﬂﬁ% ﬁ?éfdwhlc i B
420R0d thedadsiodcoating tiodave beafokeed waltier i al 210 occurs such t hat

t heAﬁfsaf?e%g aﬁ&%'cakmzé@b Q&Mﬁg aSﬁrIt B6rd BRSSO Wihid rRMED 45830

per
‘“t%féﬂ“’é{?‘F ﬁv‘e‘fogfﬁ liag ﬁ%ttme“assw "&‘f‘% sy tgeaq"ﬁmfrq%?na%ﬂrst word line 460
candb} Bo0terl byctem@ih@a first sectiopeot hpipBrSCshad i tescist P0G linegplRpan bo embedded

withth GET YRS ahe N woR iheDIB@ss thébrIRmeDAhinAg 13M30.(e. 9., a
[j Zglogeltc%ne émengcl;n}y % canrbg Een ﬁl?%ﬂd%?conc@e ?}r clgl%k\)cteﬁ gﬂh tLeh[ﬁQ memory cell.

€ orga teria terne
Forgngtiog of thesqgprd iRy o f%‘ﬁfmrf@l)lpﬂsesfsfmmg 2 %?Wn%%%fﬂbrreéﬂo e t gt and
intcRfRdAR Ity secend iwore 130100 Wty plgveernpid§Edthals pelymes ir Fhegebrd word line

47 ﬁplgllm\é& $Y9endVing Aklony @Edoﬁ)& el 86 %nd(eﬁb&dmg tRe M@hd vt @ tyithin
act]ves that conductive properties of the organic

el B al 210) across the |lower electrode 240 and the
up pén L4k subdaeRl Grrpddlovpnhe paesive eoating #39, the B 49G Herdirstiyerd line
46d aQ(Y\ﬁJ se@hcﬁﬁi& 126 @702 AQirst prrﬁﬂélybg&medtlhﬁe TLDVIED to edp&e h firet@@tion of the

passwe coatm%’g& ar% %g ﬁrs{ wo&i_l_lgla%%l XFeﬁgﬁ%P%&%geg se&ﬁi? arﬁmgcghcngen%y formed in
theélelb‘}%&g@e oFRt @Pe'(“ég igyisolateyl froy the Bﬂﬁtt?éﬁmn%% YipaerR ¢80 aad fopsy t°€é“ﬁse a
secbild@ortidnef tBd fassvel cdaﬁngtiMndIhegsamn@ormm 40 device 300 or

re agftér E‘ogﬁgu&m the §i énﬁ? bR e Ee¥on§I theth;%Mmer 440 ¥be formed within

the%li(:)sgagé s]égog (?pé%%ggéck%%eé (2 1/ 014 qlg? 46{) 8nd%1e ﬁlgt pfmfn gf#h %asg\?e c%tmg 430
to forfm tp fighmémopyeskl, awoyg e eeccmé Perel §ne &\ tbe seqppdmrtipn ofy paewye coating
43640 Brrh tﬂe s@&éﬁ@rﬁéﬁ@ﬂ&&l Vﬂh&nhan@ﬂmﬁhﬁﬂﬁﬁtma&ﬁ% hebdepsiette.g., spun-on) over

[ n to be appreciated that a quad cell
thecI)];B/o d(gmf?ru}(l{1 e cell nenory devices, could

be
o RS ETRERH BP if REPRARME0 i 17 TG {1 670 Vi anaspeto e
prepentimvartibit a1 ddes Lkt thesmentiyn. denckarpls, taiasclipgiommevigedabpyginclgdes three

b ﬁyeﬁ%ggvgx"‘f%ﬁor eﬁtg n@ﬁbells GitI@lg fay"etrs%ﬁh b@erﬁlﬁd%cf I dd63ionNBVERN Passfre

coa%ngs m@hba t?l&%r gli;r F{morg 6%3 Ssliza %d ogentatlons of u 8?})53915 agvger% tﬁl @mers were
fortng)may bavlffersmy Mgesqies e a@r@nq spropdpelamergmayibe the fapeorgigar (métergﬂs
LIS OiRDRE ILbﬁuay bOthe BB &sinElaRdiBad.i ve nmediun) with a bit

lin %urleﬁguc 01]4!831 90.}%&% toqgteg?ateQ£¥ céag&l%gy}ﬁ Fnhr\f)gl & q{exy(ﬁ? device into

t her el part
as°m1°°“d“Ft?ftP§’§“ﬁ%f @bstrwdtlhacewda?cw ’l%a"&"éeﬂ‘ ’{‘V(‘}mi"ﬁ 'B’F for pprpgges of
sinllddty ofiSgbogion, € methodalogies pragherstoxt end déscribbries b petiesppf asty, 4XQDG s
un@rsRAERd HEreGRa tHaf b pfb38: ihvntin is ndtkik&iSd 6 thd AR drladtds sdukdatts may, in
facilitates access between the bit plug 420 and a
pol ymer 440 (e.g, 10 sem cOnductor material). Above
the bit Iine 410 is an inter layer dielectric (ILD)
450 in which the bit plug 420 and the passive coating
430 have been forned within. A first nenory cell can
be constructed by formng a first word line 460 within
the ILD 450, and interfacing the first word Iine 460
to the passive coating 430 with the polyner 440. The
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470 is forned by renoving a second section of the ILD

450, and enbeddi ng the second word line 470 within 20

the ILD 450. An ILD 480 is subsequently formed over

t he (Passwe coating 430, the ILD 450, the first word

YORR04/18%63 and the second word |ine 470. A fiR@EkUS2004/01469%

opening is forned in the ILD 480 to expose a first
accht@nel v 9 fwegelh ﬁlvenﬂﬁﬁ&btlyﬁ agedit biags 4o c&‘fdﬁ}reﬁd}&utﬁ btkeS fcts\i Chat

sho!;vn ang descrge hlerem or exa CfeD %ose q%]ed 1n t%%ﬁg@lu %tgnr& and%gpreglate thata

%@@ﬁ&ngﬂci %terp%lmlydaﬁ @Heﬂe?‘i?ﬁ‘f t $5es Pf ipterfelatshtates PG veRSuct An 1 195
diaghB) Mu@ver, @tk lusra@edexpogyde gquirbio Septarda palictidlqy inafcotdimee with
SkNveugoat i ng 430 and the second word |ine 470.

the
It T or mat of the the sec
opePEeTIAb S5 P BB DB P A Sogior
dangafpencfpiopest as &l @é@sém@j My forgf 2 werh e énge BPPETisoHole) is formagring
simktdr ﬂﬁrmér@@g ahgle rlagu ﬁahﬁs‘ﬁéne)p At 430, it pifig dakiso POBEIYiR add@adntel¥gh a

. ormt second
sinfls? dloPien@odfl, 16 oL b bR TR @é@ i g8 DBl o i 50
co aN?xh 8t 350 3 pelymst Profy; ofgRic BRERING depesiitsoyere st spum %‘@ﬁmfaaﬁfmh
thaiG(hdapsniates the phs@ivclayapasktheh@Dd 3@ nThe ergth@pesiid @d by ehg back, if necessary,

in aé&Mané’mh aQYiEake plaﬁglz;ng@prdcés%r%ﬁaguc@%c&ﬁ&l ﬁ’sjhm 5{4&@ asik tvell

g AP APEROH B i Py B E Lo i g
etcliefhgreaither thphagdrehsll i emplayesk orlthe pelymer. h@ 58%%1?19@8@% SteFScfPf a semiconductor
pro€9$s3d¥IRhoin, kiR eElRSEd th Primpleia fpricatinded above i ncl udes three
I L)?T&n%%( qg ?igsbg] Q\Q@éﬁﬁgﬂa;}%v&e}ﬁl 4 p %‘és@ ﬁ)&' %shﬂét‘igglﬁﬁa ar Bélynlel-xpemory

can tion, several passiy
deve,ce lvriged ﬁﬁ%?"rﬁ"écedt“i‘ M asngy of t'FlPF"F?‘?b‘F‘ﬁH’P’é In gaghfigurg, é‘ﬁé’gﬂdﬁﬂagm
pro@iflds @ iteartiimemidnadfershdaidve vipe riihn ys divgrear ibustrdtre 2 gk seetionad vigyelran the

thres ﬁlrrregsfoqﬁ gerﬁ&:l{ve%né:“ng ie RWihg fr(hﬁ)tﬁee@yﬁ+ dlr&:t?&x fibodn €18 kY@ﬁﬁE The

bothnﬁlgwrgg als%/ s SF“E@ Vﬁ?g%ogréhe t e% Gemelr';%omﬁ Persgecg e from Ehe E(IY plane
howepdr dypiresdnted IF gy aRPasige iy (?-‘Jr § Z)8longdingi®?-hodol ogy 5 00 to
I Nt Bghinain@at FR)W, 4 GadckiOf05 Bfutii@eds @Basd forfaGYsEAB00. MBI MHleytric 605 (e.g.,

Tt Eyer eldcfih amelﬁﬁﬁeL@g%mRL%%ata{ag GESR sgnﬁc%dh%t&ﬁl;tgﬂ £od N

ance resent I nvention
subﬁgﬂuﬁ{yglgstypﬁ fuaterial tﬁ‘f}]‘q eftg;c ?Pe’@?ppﬁlﬁélﬁ‘frﬁ Hle dlfslﬁcglc 605 is shown as a
blotke lthate hipgtias tume iher@browir aplchade sepdsdy ed ote rgresantiopsean be
acc@Jtab@Cf"& exafnﬁle ks bJs@sz? ContRctti TG kAR oA lcARIMREA! AaRFform a non-
g} % e r)evs invention is not limted by the order
unifofm ér%‘ 98 ’He acts may, in 8 WD 2004/ 109803
PCTAU@QwﬂvﬂoMeegelayea@é Brenarrd & Ve hehetiel O} ie lkghtan electrode will be
forhélV Sithibh @8 chafHBIGU, arl dptiddll bin@k e13tcande didize tcatiiilda® Biffusion of the lower

eleSBEEGHMS %l%%gtlhyt mWerEah fopéxtﬁﬁ‘ﬂ’le t@e%e%ct{'lg 69) Aﬁiﬂtxamﬁp %%u@ﬁ.%amcr can be

escr | erel n. For ‘exanple, thaose 3’
formgdyas ggigllic (rgrdiomHpifasipr Paciey OlE; %alft%?a“ b emPHéFﬂ BdOREFy
inclndr bkt ahbgiom aickal @hlldine tantalpn. e luneidcon gitrge, Yleriing agim nitride,

sm&o%ﬁrda Gngdeq titrl, artde.ﬁgs% s@c\s@m&@e fowe«hm@s in a state
g bgmx 6%) é olmiver élecﬁ%de) coor?%r tﬁ% laslil)ﬁg orf o c ectro es §or tga%stem 600 i 1s

reqU|re accor

formed withig the hl@m}glrﬁé%@ﬁ o0 PRpf Bp bSO LPr B’e éresa Fqﬁf@n%l Yo phpw the °b‘?“tplaf3’
barkiér BE5 o EthPe sidell QiEL BbvR ek, ohet@YniipBatibBEIERE sénii-cianBORdaNeing
dcé%e; (;} cl@méi tggclm%s &E be‘%}ﬁ Lyed q@m&?ﬁﬁmpgﬁ%%ﬁay@&as bRn V)ﬁl tl'ne surface

of tgc? cgcie{{c?xg 8(%) Itean bT BCB’PI d fhhtzdﬁ surg?elxﬁay §° bmﬁé&f or ?%latedi aEane the surface
of ¢ digdcic 605. dual damascene). At 530, a bit plug can al so
be formed in accordance with a single or dua
damascene. Then at 540, a p§SS|ve | ayer is applied to
the surface of the bit plug” 10 Next, at 550, a
pol ymer (or other organic material) is deposited
over(e.g., spun on) the surface such that it
encapsul ates the passive |ayer and the word |line. The
organic material can be etched back, if necessary, in
accordance with a surface planarization process or
chem cal nechani cal polish (CWP) process as is well

gattelin can be
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Turning to Figs. 6-8, an exenplary system and process
for constructing a planar polyner nenory device is
illustrated in accordance with an aspect of the

present invention. In each figure, the m ddle diagram
WOSH448%0%R t hr ee- di nensi onal perspective vi eRET/URL04{0BA96
diagramillustrates a cross sectional view fromthe

t hr é&a&kng@mg p @&Lm&%ﬁ Sheek ia%%s abang ik zic&@dagce zmh M2t BrGhe

fr
e SRR BBt AP A AP 0B e T R A
lovgrelsphof4f@0-t hr ee- di nensi onal perspective fromthe XY

pl an&ia omwﬁyﬁé bt opring RIF@ BTG the Sielehic 6T MNoRIginy/630)\W b Adg 635

and él%asFlve) e e%en? 9% Ojgﬂeqea, 1§em%}orc§ecgll tg%ngeq 1r?a§:coﬁl#arge wﬁr a h‘ffho%raphxc etch

techpiqie, {9 @P@éﬁ: #op/er qfftgeprqegss fyr removing P%‘F°“§_°£§‘éi"eltﬁ“§| tric
(1 LDje)wogidine d3@(e¢ anppaasctaicpis epitaily cmewvh maeriah [Othesuithle #grd line

maéx@amnﬁﬂwgést@ﬁ (W}B{thﬁﬁdn@(ll"l) qr}lﬂ}{u%r Nﬂnde (ﬁNb&B ?ﬁﬁlhtﬁ{ day, f@QYamplc The
e | €
L T Il
unegpeppd rafagepispactsi! S e lonereleqthde 67q thropsh # ropicepducive negipm. In other
aspEOs[RF B [AdsEE Mveptioh AIRSRA Liadei0 Siky e Fortied P S e alcle@itS2 AN miyde
yfBGES BJ AR Eree QL s ggpésemwﬁoréj RBBYnfRRS Ebsﬁerougénsﬂyeﬁ GRhe

an one ric materi forma

1°“1‘3’rﬁeFt6’F“rﬁ2? maygpe wilizeg iR e Syl 1Rp §pG, e locatton alcthe veor! e 63? H‘éy pary as
longlas@h @etricdl curterd pagly caGiFsstablishedfromtte cvotd dinaP@hitorgha seh@pdueidr material
totﬁe]g;}h}lerggy\hi ch an electrode w | be for rred Wthin the

ﬁ][t]:%Phégd%Q (e. a ?Of)?jsp{du)ﬁ 1s?’c}rm4ik& w1t£111 avia ro gtbng al['l exkt)etnsmn (5)% t!he blthge 620

thabmotra@f roeshithe digleasrici63]- The irplug RRei51 be fopped Withinthedigleeqrie the}eis word
line 630 A48 foRANGAl Gperativelp cORbLs B Ta1ind)55.ITh @KitCRMe Meface bhabl dluaEss
opp%s:tgﬁtﬂ% {dé &mt&cﬁnng bltthgerktl@ F@ Erf éciﬁﬂ & ﬁlesa@ﬁﬁs{ahc% ?rom ge H@fface

can as a barrier
betti"?fb QF ?‘elecl'fﬁ POIPLIR dicfFeER e | a‘p‘é‘i Yoxtling 6P %savﬁem}xsﬁyrﬁoteg b S ptug 635
maymtt@kwmsntbgr@ommmInuhdeﬁzot itanium titaniumnitride,

si | Wﬁ%ﬂvs@leﬁlgdt 9@ (e.,;I @St Bhnelbd thd sﬁtﬁce c@mgb1£ PhR@S3. eMfe passive element

0
64 CS’Q/\E?d% 8Yeé{?f El saa%é)d) @%8%’21[9‘5EP clhgeclnc 6£ smface Pntack? g ite) (] tﬂe S{lﬂ?é dg the.
paspipsyelempns 649\lecs eqvha3©Q bf tge 38e SF‘%?P m bwlvgrﬁ% @h@%ﬁﬁ@& plyg fﬁ
co&m{é redEnghi@as Bbwit BEhdRssive 8¢mef BH) couldi cRdus STogeet, ihoprssive element
640/, g ex?e%y ?)Deqyﬁle sm%ceec?f ﬁlgﬁl: [ﬁ&g%?ﬁ % Hﬂ[nj t&the l'ﬁ:l)ﬁg 643, te ﬁagfvg aenﬁaht‘*ﬁﬂs

channe ver, other con I g ti ons such
S SRFRteE €5 B Ry SIcR 0GR RS Ve gﬁé@v‘é%%a ngp-cog g eciom

t hi Egriessogiamtidef Be3lilytethe a third hebdifthe etem690: Al pokymer §45(s spun-
on,'c&eﬂ%me E)@M\%@leﬁ&t €19 %M&Idﬁm& R&d ﬁilH B30akEx poibn df B dielectric 625. The

polP(rnéer 64%|prov1d% a se%ctlvelg conguc{]ve m?erf%acg Qeri tﬁl ! gsglvé Q %}enttél&??ug %:ige &/@&Iﬁx

e sur
639, ﬁxeretmeféabbsém {n@ pgiior el@trmhrz@éme !we'gls 623’ W/PBSQ%?O‘E‘? RyFY BBt
640 OB pdlyRidt 36 and the brd line 630. CAaRBbfiallittd ndusk 660 prevideexdoatingiyver thej ogganic

polkllnlr H&t &‘?ethgrg mLsﬂ ca@i%g %xsgﬁtg)@eqna%ll gno@&ngé Ql‘?&ltzh kY, falpljx-ah:grbon (0-C), silicon

i nven lelectric 625 is
“‘“&}Sbﬁ@éﬁflsﬁﬁ%\f’é‘/r‘t“l*?é (S0 f@’éﬂ‘ﬁ“}?@ 605, the channel 610 and
t he Thd eganplarygysemt preseheed B0 cap¥untiegincble @mpreentsty faelitaé programming

the%&grm s@rgicdn&ctflr% %ﬂjals%ht%@ E;xhﬁ)leg beki@ad Johlﬁon@ge%mt)@&e VW il diode

o s i BpE e R AR PP B T o

corgrolfefl tepiifig (SR aqmigipnstipn trengispriV Y e field effect Bapgisies| (BET) apd dip Bife. For sake

of BEVRE khe PlIOGERSSscsdn WilBSHRN thegePAibd of@ s fih dibdeeTrbi).el ectri c
625. The word |ine 630 (e.g., upper electrode) is
typically a nmetal material. Other suitable word |ine
mat eri al s i ncl ude Tungsten ﬁVv, Thal l'ium (Ti),
Thallium Nitride (Ti NN and al um num (Al'), for exanple.
The word line 630 is recessed within the dielectric
625 with at |ast one surface exposed and the renalnlng
10 unexposed surfaces separated fromthe | owner
el ectrode 620 through a non-conductive nmedium 1In
other aspects of the present invention, the word I|ne
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l ong as an electrical current path can be established

fromthe word line 630 through a sem conduct or

material 15 to the bit Iine 620. A bit plug 635

& g% fper (Cu)) is formed within a via producing

R 28041 on of the bit line 620 that pr ot rRfEs2004/014696

through the dielectric 625. The bit plug 635 can be

f or 'ﬁﬁr@ng\i‘d ﬁlb bn btol':l&hééiaﬁ'oﬁﬁaﬁd thin fildafiodd (TED)VWRHidH czlnlbaﬁteﬁa& with a
merPory de& dc, Or examp:f}a aﬁlana? Ec[lfngei' r\ﬂeenl y d‘é‘ﬁ&t gﬁl§s§at tdbneacv%%lgn é &Jl@l%n ngeit of

ace o

the g5 §’|V?“§°“t é "TFRQ00Rclpdes @ sppiustite iy dg e 2 BﬁleeﬂVPIV PRSI OrgHi
mat@l B0 Gge pdlyerer fil@pudh codductive 8©E93@ Widdhrvatdodt 910 andtairde 930 are utilized
as élegf}oggsf ace 20 between the diel ect ric 605 and the

n Iote l@zej)%ygn% Iﬁ rv%]g(f or %qrs]l?}ge btgg goltg\g?i,rﬁg/an n%lfg &FpﬁA%o cg)t{\o%e &28 causey current
to flopytirerderatré diregtion. IWithparevigrisg bids wqﬁfege@@ent ﬂnwmmlwem@m@?émess the
rev@él]s@a{ Witfe is m@elags%)be)'oﬁd thetrARIGwiBreshb1@ TSk, fobei fnpRf bylidderatidgtTFD 900

w1t!9 ?l?n% é)?lymetr max}'noré V%arﬁél%%ﬁéobg&éﬁc o?ﬁie&c%égogf g\éea%d ( as
conlrﬂhwaif@wa&fﬁnd erfese g%%%apalfed PIED 2008es deryeatrel il ehgad
trariQt@ plogrémriisg/ad dccesdren elp@vida mahesisapeedagaridy@mbyy strugthre gin another
regﬁt:l)’ Q‘FD Edé can%mﬁpis(ﬁanoﬁléaﬁxagéntbeﬁkeu g:slfégtﬁe lgﬁrs Cﬂé}eﬂrebﬂm 900 can be used

to fbcgft:aztﬁap?o u{n%{ng g’é@{?\?é%\é?“ oan? %gct )i} I%)H)em Sélzy ed me a|1 rwarlgi &1 6t€59 ar(l:cpluI d
reveyesrdiaeotidn| bjas tadtggss gn t’ervephs@%ufha@éthﬂwdﬁ Preakﬂb:lown ‘B‘F‘U’g inggeger condition to
facﬁlaﬁbﬂo@rﬁmﬁ@g/&&& tdthd orfahitl GerodBieviteithppsite\i@ectdnement 640

I S It 1s to g fp?e@ Qtrcgtg ggthél gh Qm?]us %mﬁﬂy ﬁ&efsg}u 11&1&1‘2&@&% 560%61‘ layers

non-conducti ve
maﬂegformsi plor rogH ORI HGHE Ppepet inventioy | Frd gt ;Sﬂﬁ* Tejers can
inchudd Ititet Lh)alylﬁélecﬂfcs (e, bayigagen, 6OHes, Adfondoypbimtions dayprs/othep elements

thapc'aopergtg %84tk @&cm&n@%%ﬁ/oﬁmgéoﬁl%% 11641:@):(13@:6 Hﬁl{ tfad p@dgeélislﬁvef]@ﬁ@
i Cc e

Whﬁbmg‘gfvg"é?ang’i‘ge’ﬁ?ngﬂ Vi '%5“’““ ﬂ?at cflg morecdgt?fdb ictive
i nt és fngearldisaden2 depiet ab@&f@%‘{ev’eth@? efr?é‘PiPYHMGF%PfH witheeRiEy
plahdr fynfedibmotylaenic@ bl is agddatat theseRinip@s Adnotallp@iukivelaty do@btdimtt hons

mvenrt}lgno lﬂgaqdll' c{;{ehkp Lntuctllrlési%% egﬁﬁyed 1% BF ﬁQllrets wpéréﬁglkgx%i%rencte nlﬁnerals refer to like

passive

S‘“F’P”f?é Fs@srmomhfdmc?sb%ﬂnbﬂa?lw Y Rsne@em wm&‘&d eéfh&‘ éﬁ g

lim@ddeteretol¥ad inradiition, they gpabiyreraict tig4éope oF thepmlrt thvemtak Ageémait 19 goted that
%an%%b @aglfa%ﬂl{lﬁgn% lnﬁlnnfﬂ QM&ctiny &oﬁﬁ\ctﬂ'E boymd€h as

by
oxy Fgf“(ﬂ:ﬂ%%‘éla{lzsﬁ( @\ﬂ th?nbio is Rlustriitecf in gg)m?aﬁc(e mthl\yn rgr%-i:cgoﬁde G0,

Sysiepsl0 ecludes @ S bit ling l%ewvbéaw ﬂ]fPthé’ra Gurbi p%}é’% BPASHR &S ver
10300 oRdlink 1060 b GolpieO I @AM Gtiondl Bed @4k E080.c sem conduct i ng
nat % &'bﬁ 1u§‘e'19109syf8‘r ed BQJEBL Bsr Qhawstit biabb e, ﬁQ ﬂﬁﬁfomlsthen be

forplegqmve @ﬁ@t lp r}{qgloaﬁ) dégn%agolr gth%gye opgm{g Fagﬁg?r?feg 'fmd oguple%%y thg’I‘FD 1030,
a Qulbit Hrefplug FiBelant! k passie St tayds TP, )fgr eamsle banepeier in g ipm i Sgbit line

1ofoﬁz§;bb¢t{h§5pel(lmew@ uni -junction transistor (WT), a
ghfect transist

Of % ev ity 1agrf\lﬁ ﬂlusftratinrg a s acke(i mamc)r%%wce ltl&)em acHrcgmce 6&{ aln Ec?of the

ussi
prefsqnt imigRtiar | Téhst%sked gepny ‘??V*Pq J10R depicsrae 7(6‘1%701““?61 1\]/93“1d 1114, wherein

resgddfdd kdlﬂ_ﬁSﬁaud?(ﬁE/ 14yS2 FOEARIdbmON celld. Ut ilio gjapbreciadteid that i stagked
mcm)rg ggch il@g{s ?gry ) nlﬁﬁ@‘ in@halt tt)& (Qlufnhé A Q}egg@ 11£1 -EEtQ) hovx)é‘;& @ Blurahty

ofw*aﬁagnsbgcf"g?%ws gl g %ﬂeﬂytgmefvﬁ Gier PR o rofed. 1
is fatte0p bicpmeiaeil thif alternative petertals §bm thatiwp indleexpmpley Ph @A £4n §pempjeyed
TFD 900 includes a conductive cathode 910, a
sel ectively conductive or gapll c material 920 (e.qg.
polymer filn) and a conductive anode 930, wherein
cat hode 910 and anode 930 are utilized 5 as
el ectrodes. Applying a forward or positive bias
vol tage on anode 940 with respect to cat hode 920
causes current to flowin a forward direction. Wth a
reverse bias voltage, current flowis typically
m nimzed, unless the reverse bias voltage is
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regard, TFD 900 can provide isol ationtseparation

bet ween respective | ayers. Therefore, TFD 900 can be
used to facilitate programm ng and/or access in one
direction by being biased in a forward direction, and
W@ 2404/109803 y oyer se di rection, bias voltages CBGT/BY2004/014696
.applied such that the di ode breaks down such as in a

to le%nﬁerstaa@m.hﬁokmw&q 101; 5ndfa@QEsLﬁbEcﬁﬁ smrp GG HAST TG4 REE B8 Sory Rvice
leosn te direction.

V
uqto a0 b§ tm%"‘d ¥: accorJaccf At e dﬁ?’ﬁ Pe/ afalplﬁou h vari ous
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colhityIR 145 ATEFY 11058 afiduh EECH 150 i€lo@ded @Y @ERCIRLD. IATudE B@ipiha NGE with a CuS
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utifAn W6 Edphed Bned M8/ bnoR@ cdppdr 1N ia FED COAROMONTS, d dd plug 1125 with a Cu,S
ro P eahe Lot EYBPn P Tl g gy
coniensied frdveedmpqientid L @-14Et ai I bel ow. As an exanple, Figs.

10- tenigep Figl12alshsemnadoiillagratig s @@sm 0600 edpih oy Aigmativd oEations for

the%g'g 1(?}'0%%1‘6%@ & Lc@&&n&lmglras;g& l)fy:ﬁg%\!tb MUXn QI?Mé tGI?dla aIn éft@r the

not e examnp les are_ not. a I ncl U
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itif (%gr@t[vﬁ{ﬁ %pl%ﬂ@lﬁ Sri& Wite thetorll Bhe l1066 QinGithiaGe WL R20.
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the| vore§ ling {964 ip impasioegted aﬁ ¢he via an&@mpﬁqn@rfhe ’EFHé%%S&WH%% abovg & i cgptact
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ey 1R Ao G0 ToSF UG MBI g R R A T B
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an op Vi Onal hard
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shdpbdGlictu@sl ©r anbiinid lhdaofy@a@ ar€ Binstrhtidmack@dande @itinacspadd ofiie ptekrat

mv%ﬁop I 'lthe Ltéug cs]agjpgsem'gd 1}(!1 o Qﬁnergfoﬁx?lants)ﬁgﬁev‘g 91@@ {hfé'dlﬁé'h@ioxgﬁ

created and occu fn%
coﬁeﬁp@rt Tov&](l) asgﬁxar sg ﬁ%\%’%ﬁe oye y &%%IBUS&%MS ? tog v1ew of a diamond
streeorl@ 6 edkcilay stgietne $320,f2 fraprgotdil ée-gouhopbus) sfriiciyee 133.9@%11@%@81 Sﬁucmrﬂ
13@&)9&&@@&%@9&91@@ afdifan bcBgonMis@ucrufeilgo. 11 i s a di agram

1 lf-TS rl? tlé 1H%u?%a§tgr%%veel'rglteﬁs%{ Qéocgs§e¥ khg gna}geoe%gfo%ld in accordance with an

accordance

aspephg LR AreePRt InvPRion shcseriiRely. TYEN FETRPICHS W@é"‘*ﬁeﬂ ey deseibgd st as
ele¢@idtsi cemtuctioOhawmnls, pdddlayes) orgdvic Idieriaigrreiaml pracesp bchirigding the

safiOild %e nGtuAE mBr\é\@etah %ﬁ%{ a%co%nc@ &ﬂ?&ﬂérﬁaﬁ%ﬁﬂ@&syof &e {)rlas‘éut inkdntion.

Is to ecl a

B
withay spest cdthepresert irgdnticatisalepicted o The yemory devipd 1Eﬂht§PS|atﬁyﬁt cl%“FOdS lfdpan
oré&ﬁll: boRr xﬁdi’éiiiélqlizol AN BN Sstrichkt IR, a Bdond ByBIIS 14dDant O barrREBIE0 Hetveen
ﬁrgal ﬂde'lh’ftEb ass1ve &r%ct&ma %ilg @Eonp gecpgdg YJAg eﬂw dlLf!'ram zhs% 111ustrates a

cl at ternative materi
V*%@WPIW&FO @%Wﬁ‘ i tPF ftf%ﬁ gy 3P & tha proepd e‘&"&ﬁd“'%“oé‘i‘i‘ﬁf’@ﬁsead oltage
actbd tHABrsROddd 098 H3 thPELTni SR OEI4 1 B0 AF8BiBustratige Hurppse, & $iggle first electrode
is shagdked menory device 1100 and are described in nore
detail bel ow. The stacked gnry device 1100 can be
constructed in accordance with a damascene/vi a
approach. The foll ow ng dlscu55|on is related to the
vertical colum 1110, and can be applied to the
vertical colum 1114. A TFD 1150 and an ILD 1151 is
formed on Cu line 1120. A Cu bit line plug 1143 with a
CuzZS 5 passive layer 1142 is formed over the TFD
1150. Serially and/or concurrently, an electrode 1148
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10 constructed from conponents 1160-1181. Turning to
Fig. 12, a system 1200 illustrating the system 1000
utilizing two alternative locations for the TFD 1030
is presented in accordance with an aspect of the
Y3 UM hvention. In the top diagram af t erPGHES2004{0E6%6
1020 is fornmed, a via and/or opening is created to
houge: thotikuida MleGhdséc&ﬁ elbédofd lmmdret:h@n'xégﬁta al&dfdtive aRrial such
as \GQJE)Q cl)ﬂpg‘%llo}Q)@ QIVér%lbofyg bﬂg%aééﬁaﬁsuhﬂ)e tal@xﬁmﬁ}p &Pdmﬁlgn maniuré_, gold,

previ OUSI}/ descri 1. 'S TOrneg i .
m"‘%‘ﬁé&‘ﬁ“ rgprese padiqm, “?“sm%‘fa‘eﬁagﬁldi“\?eﬂlvﬂ‘ﬁﬂo?}wé’dm%frﬁws Hreggyipotg-tin
oxigg, pysilitve, dpwsd eindrihe sili@6,Gnetabsiliidest andthaike. HixerbldRy 21102 Grat chrrbe
utifABEoR AR b0t 6H rbEFid Mclud c¥ipet- sﬂm(u@,r co@;ﬂf—‘ﬂﬂlcriﬂoy' @m&&ﬁ@ﬁmad 1a

Hartcglgyé %8 # glgar,fl\?onel&) t’incone grass Pamle%s st@e? ma s1um ds/dver g%\p' andr varlous
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WOT ('hd thick@esddd GO fidtelbcttode14ld Ak thOs2€dnd eldaerd P BMY dAR VarylddpkBdingSn the
lmﬁlmﬂta&ﬁ Qﬁ%ﬂe mgorf&wt:‘n@mgc‘ H)Eléh@&e% H&v@v&p @&ne%%eﬂlgﬁtg thlcQIless rglges

i nvent| on, hi ckness of the I's about
iAo TpE Fg b 1 pmgr lfsaﬁb%‘ﬁ)a MigROrqa8d gpout S i or less, andfor
abduessi |81 gr mdfd 8 abeit I |aedd lesbeposi t ed on the pol yner 1070. An
ant %B&ﬁéaﬁ&lﬁ;le}’ ﬁz&aﬁl@ﬁé Dhivk 6@93436 QQEonéE\QWen@ﬁQ 295806 RE

reon to the reflectivity of
°°‘th°é“"‘c“8fF‘P @éfl?c{}‘@ Y§?r§‘é°k‘v° layer. Th&l"'ﬂ’&’“‘i“r’ﬂ "Ef’g‘f"r‘eéi’ﬁ Biged %%ﬁ/é“ducme
nopeynduptiyy sqntircongugtivienas begrodifieiting @wirobidd mannol by ARpEYing G4ripwFeypltages across

therﬁammzythd@eédrda@ 181 ahdacdi mensi onal rect angl es and
ell%gses env

in
donars orgamc layexl' 1%50 1S comgnsgc? or% a cqnja%ate% orgamc |n1a 1ixal dI% tge(ﬁ%f\mc {a]lyer is
polyaeHepelymer P%‘@mrewfﬂé?ﬂome%ete@ &rgaﬁle POIYHFCW%YéHe“éi@%%% betvregp ¢ ng
elettdds 140 anli 3440 ATHp kaifugdtddlossardf mokauld @ulig:/liyear i2 bra®hid @l that the backbone
retais rity&);g‘f%r Fnahf s@H ﬁo‘ﬁf u%d h%m%@% éﬁar%%l&eé inafindy vl §Je¥le$%1§éjn

I N accordance wt aspect resent "1 nventi
orbitpigand fhpt ey G4p WEME O O @??P%b"“}‘cﬂ’r% “{hwnmaffé AREYr,94 Ep conjugated
orgaliametsrial@wehaes toltta edniroltably e@eductiverpnsiticrvéihe seleaively @nduetivt mai.

vel Iy tRScofk Qﬁﬁ the EUn Q@d%rg%@ﬁal H:ﬁﬁae 1tﬁ9@clngy &4 acc%hcﬁlarges (holes

e
s S Gl B °°§Je1$a&§ Pl Df e e A e
redpdtiothdtates ) The twe erietivetyestall@8es pamidxeepjoratad organic pdymer fe dond!8 g accept
chadgeb P elagﬁmaime&&rm thel boRaudifbPaciiditidy *fipdsd. agonal

str "fﬁet of dl'llC &a%e@g mag’ Qc c Ahg g’r’ acyl!l4é %&' sAnle czgégst s(n&xltag or gtc ?&%‘s, & ‘organic

mat er I a

maigrg Eﬁlfdséﬁlﬂ”gs %‘VFFP ‘%Fﬁlec%gii é?f o8 @P’““P‘ﬁ‘éf ‘i?l"lé’g@h F"ai“ﬁ{?%‘?ff‘?“b‘ﬁated
orglgclydernigéiyde o wctpred ppprediehs pilipadnylivatyleneipepdiphprybyatdus| y

polgesiad; bddRpredieht \@Slenc lp@ﬁﬁxEﬂﬂgﬁspolyﬁbﬁaﬂﬂHé:Edrbﬁ?mﬁ@ﬁa%éyﬁ!essﬂuol

derpvahzed g%ogp%¥rgn? p?l%{%ertalg%cg es sug[laaf PO eyfeng%% pm%ﬂoc&anmg polyvinylenes;
Polalygelﬁs; Pt in Mditienalie thaplppealﬁ@f thporgenie epterighesbagiodified by doping with
asﬂiamledopaat(ley&alas pects of the pr esent i nventi on.

Ref fhd. olrgglgc I‘éﬁr 14bcg1as a&ﬁitabl@thtcme% gxa ;!yn:%ig ﬁﬂog %@Lhogﬁ @%feﬁggtag%ns and/or

an organi c accor dance
the pemord fiasice beﬁ‘? fa{" fé‘e PESHtblp ﬁ‘\?‘éﬂﬁ 318595 epts & g oreapiqgolymer
layerel HaOra1e algh@n0i00 Bumi onmbrej ahé gboat Sfpimrogkess @b@L a1 mdu@r thekd fhd atgnk 2.5 pm or
les§) 5&%&1& 102U TR ibotFB 08 fih @Jmoﬁe%g&bouﬁ B@%@ésy e structure

1430, a second el ectrode arrier 1460

bet W@é’fﬁm‘f Ipyel2 OéP‘é‘@tf‘?”B?fé ’“f&‘i‘ﬁ""’ ﬂ‘dabﬁé‘?é‘?q\‘}@ Orestitplg feghmique
thafl 4@ utilivell isepind teehhiget wiid énvdlded @eposifinga raiktarg piim nategd and a solvent,
and thdn otiRt tRSolent R ileREHBraBRIE . Aol LB BEHnRGk if GerbiBvapor

first electrode 1410 and the second el ectrode 1440

that applies a voltage acrpss the first el ectrode

1410 and the second el ectrode 1440. For illustrative

purposes, a single first electrode 40 is described.

12 WO 2004/ 109803 PCT/ US2004/ 014696 The first

el ectrode 1410 and the second el ectrode 1440 are

conprised of a conductive material such as, copper

copper alloy, or silver alloy. Oher materials can be

al um num chrom um germanium gold, nmagnesium
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ot her alloys. The thickness of the first el ectrode

1410 and the second el ectrode 1440 can vary dependi ng

on the inplenmentation and the nmenory device being

constructed. However, sone exenplary thickness ranges

VO HEOMWIE about 0.01 mor nore and about 10PGI/HSBH/014696

| ess, about 0.05 pmor nore and about 5 mor |ess,
deﬁbﬁlﬁﬂnQXDVD)E(bﬂlhﬁclﬂes]loﬁﬁ)r&ﬁurd’fﬁﬁnﬁ:ala/%r abc@iabn (dpgym) @[asrﬁaeﬂﬁnced
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elep;o@epﬁ@qsivé legr. gf mayhave a pir@:qjlp@_b((néfogned batwertkbrodonjvaeted organic polymer and the
pad¥iSdlayeonghict i ve, sem' conduct ive) can be nodified in a
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ext en hw se bet weén ectro
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1elGR8Y PR LR tah Wiithe w6l RGVEI) BhkG Al S I BnfREAHd 8 ar®S i@ lecule of the
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6rbitals and that t hey can assume two or nore resonant

st r dbararslayeTHe0 @pijsenararesig i elalpt when &raiphq Rgariglgyer 1420.
In (s g@fHctdbn TB badkbab &f tigostjugitdd bigasic otectld reay Gratially folm agjadent the passive
1a>léxqtié%u&ﬁ %TM# ofA5OR doh PRd Qibstabdh ﬁ%ﬁﬁkﬁﬁhh@&é’m&%ﬁ}é@&ﬂf&é@ Asa
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‘°sﬁ'{afhé Pﬂ“‘&’f’“ﬁ%&“‘*ﬁﬂ@‘gﬁﬁ F %a‘t‘%/m"?eé“‘%‘ﬂ"ﬁf %’f Séif élgﬁaedé‘b%%‘ﬁ © ‘LFé?ad gigs the
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org @mnﬁlem LaaeliBry Ifa&ﬁtaiﬁatg cdnP@ids thaW¥Bay ke th¥ Sdséive&tyéi 0436 include
chzgcta% fn%e glasses com?rgs#% tone%p méq‘;'r;, c@' ! eger su-lrfI&e g,IuWQ {Iu%} @c%?gé{ g)'{uye ((éipbaal

onate’
maaﬁeeseas@émﬂoﬁsm@wwé@e G s 90 Syv&r FHIP et Syeoh siver
cofipbresul@ @ okbildxi(Ag, Coy. Shagldl sl fida {Aupy AGS) vprithr3dl fate TERES Qo)) ranmdogium
peﬁﬁitafa E(Nﬁbzsz'?ﬂ%}’noﬁ %m&‘?y(f’é;d)& lifim @énﬁf)fé!cés 6;1, go le’ﬁmlxﬁ@%eﬁ Nbg,SCg)),

as am n teria

ra B RO E D e e PR SR AP SR tl‘%% & g passive
layeelp¥aniay pecamown Esiegrppideion tedhniqres foumgd vie ghs phase reagtiopsaey jdgposited between
thep,gl;@bmsr s include one or nore of poI yacet yl ene;

pol X‘Re rf%n XIL é&? I4¥¢ LY Sultaﬁlo lﬁ%?neps *ﬂ%t” o% aﬁ%%s&; S "implementation and/or

meﬁyeqyéc?w PFH;Zaﬁécateﬁ, <ﬂ°9‘ﬁ‘?3‘i“b"f”f‘? Pflesp}gbh\a/ . for H‘F Easswe layer 1430 are as
follGRE b ORYeis@Baboit DR @t moradd et | D W &lh bZies a pkiepof by 10 A&;more and
ab819+ Mgﬁ{oﬁ e%so p tﬁékn?s%l gt}lbo% 0 M?r ell‘n[i Qb%s‘trd%ﬁ p.m or less.

ocyanl nes; enes; rrol es; and
t he rr qrjegto faﬂ&@ﬁe preghomof orsaﬁ@mmtﬂéwﬁ té"s"f&ﬁ’lm Yre 140 iy ey
thicked tih tha pasG @ tydy @430Dhiokel aqﬂct lohg trab@iREsroGthevrgahic lager & ko atiolt. 1 to about

5051&1% Eﬂ:ate(- Earghe thuﬁ@yés; af the I:Qs(;r‘ve @AE'Q al@ls Qppl'ea%g tha@&l?epsuﬁﬁi% rdos can be
sui tabl e thi depends upon the chosen

emplgyst E‘ﬁﬁ’ﬂ‘?ﬁ‘f‘? ‘8 éhegf?ﬁef'td‘}"e““?qﬁ e nenory device being
f abThaiattrdeter diiseic @R teeb 460 eaxbermséraisogduptormepterial Gor example, andlor
suﬁsﬁﬂ.ltﬁm&ﬁ@pefnﬁfenil hRingdig@nic frofeaiky MR4n act3ba ﬂaﬂﬁﬁfetw&eﬁziﬁt ahdctebde 1410

an Ela er P@&mecgﬁd IR e r%jsu& o eel%ctggy en t%%vsfollo P&? ath through
§ %’% (7 T8 Yo o) hen BV AR

nore an
the fisit elge %’g é418rf°rga%la>ter W%@SW yer H‘B? @d aﬂﬁ@d alﬁf&ac{e 1140 &h8 |f°fwafd
bids @stsge ishppdieddr gani ¢ | ayer 1420 can be forned via a
nunber of suitable techniques. One suitable techni que
that can be utilized is a spjn-on techni que, which
i nvol ves depositing a mixture of the nmaterial and a
solvent, and then renoving the solvent fromthe
substrate/ el ectrode. Another suitable technique is
chem cdl vapor 13 WD 2004/109803 PCT/ US2004/ 014696
deposition (CVD). CVD includes | ow pressure cheni cal
vapor deposition (LPCVD), plasnma enhanced '.....
chem cal vapor deposition (PECVD), and high density
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5 passive |ayer 1430. The passive | ayer 1430 contains

at | east one conductivity facilitating conpound that
contributes to the controllably conductive properties
of the selectively conductive nedia. The conductivit
YR WH0I ng conpound has the ability to doffat/eS2a4@i4696
accept charges (holes and/or electrons). Cenerally,
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thrdskl OKIESER Satd) drmitsALapplees Sdltege td vale fead] ¢k 3searif@maisn into/from the

Euﬁ:! rlxega\éﬁl celfe1 ﬂeghs%qme &fthe @HQH& stlglulﬁhzg Exc% %réﬁbqjd \@QQ(“&&” étate)

ess hi ckpess out A or re an
Pfe?‘(’}fs é'g‘"’cBE}ted logaead t°ﬁ‘i“8r°r qrasgintormagion “5"’ ‘? ‘Eﬂ?fﬁé‘ﬁ%‘“"&mé ut 50 A
or Rorel ideratzbert thQurRASmeppprOievifeemyoltagt gy cleqtripdield (., 1 volts, 0.5
vots@gil Jottss ﬁﬁ;%héa PR &@bdu@ga sdfce 1436 'ﬂExQ anm&dﬁwmasymﬁ&ws feformed@hich,

142
therem%at rmmesI WEI‘)}ICE Opcr ting étate t?x Igemogy d%v1ce¥s 11% {e 8. t lﬁ%n e&an gj]o%v lfnpedance,

o IH‘éﬂdﬁF‘g apfien lrn@a?@ﬁe i 0 s A B e e ltes S ey xample
“ort’ (e 3) o ‘B tegr, O)tfdra Auat smes devliie okt @9S “OF, “tOher DESeravand staty éavice. It

is abﬁrecﬁa%d EQQ{hé‘r%:é’Jm@ gf sIaQ@ctdn ﬁg\hﬁ gthé Wnlr%leﬁre{a%é a8 eﬁ@ 'ﬁlfcpﬁauon
I n accoydance w t g*aggent

nve
el S OB BT BT e ot B o S i
sigrpbiirit exserdipciresboldratueis ppalied. f or exanpl e, and/ or
substantially any type material having dielectric
properties. It can act as albarrler bet ween first
el ectrode 1410 and passive Iayer 1430 / second
el ectrode 1440 such that the electrical current flow
follows that path through the first electrode 1410,
organi c | ayer 1420, passive l|layer 1430 and second
el ectrode 1440 when a forward bias voltage is
applied. 14 WD 2004/109803 PCT/ US2004/ 014696 The
organi c nenory device, |ike conventional nenory

(IQ
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conventional nenory devices, the organic nenory device
is able to havel mintain a plurality of states, in
contrast to a conventional nenory device that is
limted to two states (e.g., off or on). The organic
YO0 evi ce can enpl oy varying degrees oRCT/US2004/014696
conductivity to identify additional states. For

ex aﬁp |1§ns a bIR® aREGRMA erlcmaﬂon dﬁa\/;iaﬁlee l@)@ﬁletﬁH Rcddahd@With an
aspecP(H ?xe pr sen m%g 1ct>ne ’AC%U eyg ger s ormex? lggy § pgase rﬁac %% elr'la%Sn %qirst Ia e

conduct
1508 tSdCtnéed(ﬁramﬂPleﬁﬁé“eaﬁ gegond iaaﬁlf &4 is &%@ﬁﬂi&%ﬁrﬁt&éﬂsﬁﬁﬁ@nd layer
confpARECUHLE, (@Y€l 3, TS ctafiaee Hérék)@nd hadiidcknads JTBdutQON Cilodie. ehird

layer ﬁ%& % fo('xgéd%rrl] th!a {I?o%&j ﬁﬂp Esof‘ tl%& t?l}d IIRthlelrS&QXmagrE %9 bl zﬁlgortdﬂs arrd generally

hasg th:grﬁ:fsef %P orclésp | 1 Ttis %{éﬁate&éha?ltmateﬁw othf 1§ve6tfon can employ
suithtilef variarieus inamnliomloﬁ agirthickpasemdiitl Se ioficcirdrh@mira e peert Byegtion. 4

10 ﬁg q&ﬁ%@&@@% mgmzm I o&aﬂ&c layenlfswf&au @achc&catv@;,ﬁﬁ osition

(C\g)é {}ﬁo‘&?&s 1%%%)ng?¢:? 81?1}‘ an éﬁpec&?f ?ns ﬁlgse?t Imvcnn(fnr )é'hrﬁ otr a:gc lg}gl(‘: 1t6X(P S {%rmed via a
gas @hagereactisnl proceabd Dypickllyobryinganiplayer 189 ia formied Blcgnizeridia e&ﬁlvéayer .
elediBQ] ’ﬂhebﬁgarﬁd’l@leﬂc 16005 copri&ttof sulleherlpdl@pHomy Bty 1as(DRAY Thit poljener
layer ap ihﬂ»@nqn E‘lg sefabFica?eﬁ torbg g)%i%: 6? yS A !ﬂ.l%k vol t age source 145 0

ani c %% I'S n-type conduct or. AlternatelxVD

h ol Bgniggngiffoffieot 4 sk f‘?gfag‘tde%‘l“é%*’(“?% greapi fepjer { 90 fogpeg frgm 2
proghseticeondee btk aspct ¢fitte pesegdnvengor isifhetratdiq Qe pginghetoygamc layer 1700
is f&fﬂm%tg%rphas%acmtpgceﬁé ehd &éﬁﬁ@laﬁpﬁmgfoﬁﬁsd fnlcOct with a pabshve llaffer

and 6}; %ectrodg aﬂlg Pr am k?olﬁxaer Lﬁetr CWG 18 c?nﬁnsfgg\i@gamer pc?&ﬂ%yla%glene#gﬁ?

Re eruvgrt@eﬁg 13, |aém< djagrerprpliapRéher gryaaip layer E09 fored byjsaip goating in qqgordance with
an SREOMHe Rds@Ciaveaea is 1ithd el | The oBrE\ﬁw 29dr €300 is\fcexhgd viz@ gk bting @ocess,
mstgﬁg% aagas Lﬁﬁm}t Fegclaé»ﬂ)gocésp el‘hgc%&ﬁl@ 1a9 iy %HB Foymeq %:Véoﬁeﬁt th@ a%asswe layer and

is referre
an e Ry e e S PR HECBHAY P IR P ST 1000 &
It ipgpréciagdiiha variol atigugives te argl.varia@onof the layegs deQritd indlgs. 34-18rar be

emM%ﬁaccorda}lce%ﬁfﬂ§1§eselggvetnm sel ectively CondUCt | ve medi a
1410 and 1440

xlolawéad Eave !éer:xg%scnb g‘é‘t}oye g ope or Tore aspecfs Igf-é;g re?e&{ mve?t toré Sl[e is, of course, not
poseibie o descrthe eom eHnpRiyaklerombipaian sé eomponenttE BPthadelogies & BIRRFECS s
desGIBRE halprbsynt SiudaGdnabut dndbtloytingty &l iR the irhWlrecogtitetiagemy further
con%gmi}log HI%? e%ah&rg of 2l LT Rpelel ?%%ﬁa&b Tﬂ&&dm%;‘ B Brede invention is

ar at e tnr es
mtq%efl Péglb‘éb%d‘és“f*t? frliopeRdiiigationy é*&%&%'ﬂi%?%émk‘%thaspm ang pqppe of
the gpexited clajms. T itibra wisks  pdritbubarcibatues ofae inestiod epchavhiberg disgiesed veith

reslweimry oﬂaf of &6&41 Qrfpﬁmbrﬁﬁ&ﬂs' Qﬁcﬂ @atﬁr@ Ray Hd Scﬁﬁbintad/w:ﬁlfonet ddRore other features
t | he or ni ¢

of t %oélxelztglgl enta OrI]ISe ass’: éna %s%,r]e and advanta eou? %r an?' §1ven or %?}/ ic'ﬁaq X;}pﬁ%hon
Furthirgnosg ¢ nh%vg@mélamﬂ tgpm 114(5'{916# § uteé Ptthe 6?*@115%4*%@?“@% 118 {fie gfaifog, such term
is ignpddyo te ielusitet st Gmilsod thagen feompiikibgs’ aspect of the
i nventi on. However, other aspects of the invention can
utilize other mneans to apply threshold voltages.
Ceneral |l y speaking, the presence of an externa
stimuli such as an applied electric field that exceeds
a threshold value ("on" state) permts an applied
voltage to wite, read, or erase information into/from
the 30 organic nenory cell; whereas the absence of the
external stinmuli that exceeds a threshold value ("off’
state) prevents an applied voltage to wite or erase

b

information into/fromthe organic menory cell. To read
information fromthe organig nenury deV|ce a vol tage
or electric field (e.qg. Volts volts, 0.1

volts) is applied via the voltage source 1450. Then,
an i npedance neasurenent is perforned which, therein
determ nes which operating state the nenory device is
in (e.g., high inpedance, very |ow i npedance, 35 | ow
i npedance, nedi um i npedance, and the like). As stated
supra, the inpedance relates to, for exanple, "on"
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Fig. 15 is a block diagramthat depicts fabrication of
a passive |ayer 1500 in accordance with an aspect of
the present invention. A Cu2.xSy layer is formed by a
gas phase reaction operation. A first layer 1506 is
formed that conprises Cu. A second |ayer 1504 is
formed on the first layer. The second | ayer conprises
Cu2 .Sy (e.g., Cuz_,Sy, CuS or mxture thereof) and
has a thickness of about 20 A or nore. Athird 5 I ayer
1502 is fornmed on the second | ayer 1504. The third
Ia&;ﬁfﬁ(_)z contai ns Cu20Q, and/or CuO and generally

ha ickness of about 10 A or less. It is-
appreciated that alternate aspects of the invention
can enploY suitable varjati in conposition and

t hi-ckned PIABAPIEL |epary| Vﬁﬁ&@i’?ﬂ&ﬂ’e@n $h the present

i nventi Qe éﬂngsenili&maﬁct& l?e@@hsﬁtoaﬂfraiﬁibﬂrﬁddsh,r ating an
organi c | ayer 1600 forne chem cal v

deposi (4 ptive EvBy (13Pbensaiive vith e PREaRE semicpRHglor g S) o

Of f tcﬁ 1P sfopdat of ¥ eRfdr@ftion] MR PhSABI lﬁyéradbﬁfpn%ﬁgoa eénductivity
via a gas phase reaction proces

Ty fmd@atm comn@n@rbgamg &n philityito dewde ReeRmk BhrrEsH (g fonduptivity
%a@ﬂﬁai%g ;b%uﬁ@X(ﬁﬁp&T—% ﬁnlefét ft o8 EBppel NAIPA@ABIVer sulphide,

conprise
poggld isplpleidg, mxymmgrsglm;\)paﬂaﬁ\l/wg hydsidenand a silygepoppggsulphide
shown {; Fig. 14, is fabricated to be about 65-75 A
thlé:kp ur ni ng nowto Fig. 17, a block di agram

depi ct i mfiretrebectrede G123a8né 3 sepend alpgipde L AQtof pespsSAhegrganic
p r ge(ﬁ??o%dh&oﬁpa??ﬁr ﬁ%‘f %%Jgg}u@ BerfiebiRfabtoP laybt €118 B8&dned above

i nvention | . agai n, the organic
| atherfirgt z0@trods (1268) fnst the geapnd e’&"% (M@s thenasgyq lgyer positioned
DI 0853 orlNP R/ IALE skBYPLecAB s formed In cont act
a passive layer and an el eCtrode. The organic
pol yne rthb aygenicka@Bondicton and paseive loyerp apd plagtrodes are at least one of
polyghgny! 6f phuel! @nfibStationd ardnged
bl © ‘E“g.%&‘?‘%%‘} angérﬁgf&%a}%an%c Payer %&aé@ne ge i a
spperpmmulan gndmenbdweealarers.irangedain %15';?@9\131 de at deast one other
S& n 4 ﬂYe@&%ﬁ\%sﬁcﬁ tHhak L#gltﬁ()ﬁto?g 1aytPFroBh@RNhG dnk¥e Enorc other
coat 1 ng ‘process, 1Instead of
a @a&sphase reaction pr ocess. The organic |ayer 1800
is formed in contact with a passive layer and 20 an
el ectrode. The organic |ayer 1800 is conprised
subst anThaaplhgaraﬁem daviee 1148) af elaing knthe Pregmicassspicontugior and
&% | deBnBRic! paBSms Gnchiting at
vap?sgltv |ec1) e@#}{fﬂk&{oggseﬁrrg‘g scrdll be o‘lgnéel:ﬁlgm 151414 18 can &2
beleaﬁ wpt off 2shvare srocioredarectangiilartstrudtareparee] Bptical Ripshg, g gircular
3% PREDAIPSRIAHED ARPNRaPfoRRE LhiafBAL sARARE! M L7
re8 | nventi on. IS, cdurse, not
poﬁﬁapkﬂ &rdcmdeséahmzerddﬁy’u@meei vabl e conbi nation of
conponents or methodol ogi es for purposes of 25
describing the present invention, but one of ordinary
skl | i Thd planatidemory deviced b iof dammthmvwmpaMnB are formed

b t t t
ar B e e A ARy RStk O P en o s

i ntended to enbrace aII such alterati ons

rmdlflcatlosand variatio th|n

spfrit E‘PFdPg‘E?fp‘é‘erB?ry %ea@@(g %a%a'a? (fh j12ygrs and
Whilk&rqiePRIthintddl iR hedoRRhbderveitlod stiadked pmwplbcssm may have

been disclosed with respect to only one of several

i npl ement ati ons, such feature nay be conbi ned with one
or nore other features 30 of the other inplenentations
as may be desired and advantageous for any given or
particul ar application. '.. rthernore, to the
extent that the term used in the

detail ed descrlptlonAgh§&¢E§%§4%$ such termis
intended to be inclusive in a manner simlar to the
term"conprising.” 16 CLAIMS: 1. A planar organic
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facilitating conpound conprising at |east one of
copper sul phide, silver sul phide, gold sul phide,
amoni um persul fate, palladi um hydride, and a
silver-copper sul phide 10 conplex; a first el ectrode
(125) and a second el ectrode (140) to access the
organic sem conductor |ayer (115), the organic

sem conductor |ayer (115) positioned above the first
el ectrode (125) and the second el ectrode (140), the
passive |l ayer positioned adjacent one of the first
and second el ectrodes; 15 the organic sen conductor
and passive |ayers and el ectrodes are at |east one of

st dckedTha phan!nanemmytdbkzxcﬁmmw lof cRirh ANEREer ddniprididb 3! ag;,m etric

con a i cul ar _manner

po i P coRp R aGs iy endip b B & Diimedodiode (RED), o

ot hexter diodyen, LEDCh tratisistos ACthinRGinted tnifiar ¥l 4tk gimuoned
%fﬁﬁé Eéﬁ%ifﬁ%ﬁﬁpnto one or_npre other |ayers

2, P YoryErppsigtor ALGA)> apd 2 Ejeld Bfect Tramsistor (FET) to

or @aflitste a60EE10 MIGHRE ardWlectrB@&si ve | ayers and

el ectrodes are shaped in various geonetric patterns

including at |east one of a square structure, a

r €61 angTh@plafdr HérhdHy Yevied (100) bptsl'aﬁl?‘ll Rhhd BH:%SSmg one or more’

circular structure,_ a pyramdal structure

p oWE%‘rP&Fe%‘F‘S% e fasilitae dreass kel alyreliy Lo orgamic toetnory Structures
shapedd #ithiaGhd/inbgrAdtnémd iy ARGeQ! dal structure. 3. The :
pl anar nenory device (100). of claim2, the geonetric
patterns are forned in accordance wth at | east two

| ayers ﬂ&%l&ia@ ﬂe’iﬂ?ﬁl}e aewgeo(l t H éﬁ@'on n@ge\ﬂ'gc(;({)en\fiiugt%r layer -

(100 % of claim, | east one
el @) eppaising ?tdﬁ%ﬂnﬁf Wlmmﬂh@gxmp Icorms$1hgcolt‘.epblyacetylene

Pi pdlppheiyIf&Bishe, 1 7p N{?)QE anar
deI{/I ceeﬂfllOO) of > cl Bl i ur?ﬁgggco%yagwﬁg arPOI%[B?leXylene

Nimdene).cpolBhigeheng g ddvnprphyrios mershyic afiacaicytles shiobdivatized

oggghggﬁnsa t RoRmbialipEgdedi 0od i.ode, :
trans?’s?mr a tﬁsdn f?ﬁ%cﬁfg%eneﬁ& sﬁg&’}(‘ yanines,
af@ilif"l%’é‘??eﬁ?ﬁ d pelyPREPles- Rect i fi er (SCR), Uni Junction
Transistor (WT), and a Field Effect Transistor (FEY)

tog facilitate access to the |layers and el ectrodes. 6.
The pl dhgplaenbeporyesyice (1(01)0) of claifm bithé layers firmirighe non-volatile

o

CQRghdr$ dBEcOIRpI8Yed R %%om? ord a%%ﬁm?ﬁt%r éd) gs to

facilitate access to a p Ity o nic¢ menory
structures 10 fornmed within the integrated nmenory

the. o ganre. scr conRieraror i aeaty fuye it Pufrfhe

| east ing it ligepnfa whsttates gr oup consi sting of .

pol yacgd ieleBt Ya?@le&%* AEBhYhENE:
pol ydi phenyl acet yl ené, pol yani 't e, pol y(p-phenyl ene

15 vi nigraimg)a conghetivei lélgm@ﬁ@clatpxbquohyhnmm the dielectric layer,

p BEV: {

pg’h?/%g{ﬂﬁﬁ?%dns egolg E%? tFJ%??gr?él d¥° #’iﬁ‘?‘bcenes

pol yphfomaingcy pessiees matggiel pvem ﬂieecrmﬂuctﬁe ol Ity 6Ok Sccess
8bet;w§1 P{o 2Bhdu lMg qgil’ é:%ie l'é&[l(l) OherQons uctoxtn e pags?ve material

|l ayers form ng on=vo
comprising a conductivity facilitating compound having an ability to donate and

accept charges, the conductivity facilitating compound comprising at least one of

18
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20 nmenory devi ce enpl oyed as a conponent in a conputer
system 9. A nethod to forma planar organic nenory
device (100), conprising: formng a bit line on a
substrate; formng a dielectric |ayer over the bit
line; 25 form ng a conductive plug associated with the
bit line in the dielectric |ayer, wherein the
conductive plug is operatively coupled to the bit

line; formng a passive material over the conductive
plug to facilitate access betmeen t he conductive plug

t t |
- ComsPfer ARIE AR GRNYS ' Pla P Bl e iBobsren Bt infadium

an M@ndq,alydamlvdnnqiperaﬂ;ﬂnwoamw charges, the

conduct i l.itat ound conpr|5|ng at | east

one of f gﬁgé{iﬁﬁﬂﬂﬂegﬁgﬁghg hlde silver

sul phi dérmipy thesarpaiii SemiceidpRE w%m& Lehdtit and the word
pal.l adi um hydride, and a silver-copper sul ﬁ%P&g

co Fex forming a word line in the dielectric |ayer,
and forning t he organi c sem conductor over the

of 161 51 pmeha?of dhined s orgprisa mi ng  he. conauct | ve

Iu antb O eehdutbtivg:
Pa}/gr i 6&1111192 OEehdu A Sﬂg%%ﬁ BRWoY 1ol cBH&m@ht%l GCIE! felectric
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