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fundamental physical size limits. Inorganic solid-state devices are generally encumbered with a complex

architecture which leads to high cost and a loss of data storage density. The volatile semiconductor memories
30  based on inorganic semiconductor material must constantly be supplied with electric current with a fesulting
heating and high electric power consumption in order to maintain stored information. Non-volatile
semiconductor devices have a reduced data rate and relatively high power consumption and large degree of
complexity.
Moreover, as the size of inorganic solid-state devices decreases and integration increases, sensitivity to
35  alignment tolerances increases making fabrication markedly more difficult. Formation of features at small
minimum sizes does not imply that the minimum size can be used for fabrication of working circuits. It is
necessary to have alignment tolerances which are much smaller than the small minimum size, for example, one
quarter the minimum size.
Scaling inorganic solid-state devices raises issues with dopant diffusion lengths. As dimensions are

40  reduced, the dopant diffusion lengths in silicon are posing difficulties in process design. In this connection,
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cells. In addition, a plurality of vertically arranged stacks can be formed in parallel thus facilitating construction

of high-density memory devices, having multiple layers of vertically arranged memory cells, and providing
high-speed parallel access to the respective cells. In this manner, memory device utilization, density, and
packing can be substantially improved.

35 The partitioning components can include such devices as thin film diodes or thin film transistors, for
example, that form a voltage/current-controlled isolation barrier between respective layers of stacked memory
structures, devices or cells. The memory cells are activated by applying threshold voltages to the partitioning
component (e.g., forward diode voltage, reverse zener breakdown voltage), and applying voltages to underlying
passive and conductive layers within the stacked memory structure, wherein bits can be stored in the form of a

40 0, 1 or other impedance state within the selected portions or the memory structure.
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Fig. 7 is a flow diagram and associated structure illustrating a continuation of the process depicted in

Fig. 6 for a multi-layer memory structure in accordance with an aspect of the present invention.
30 Fig. 8 is a flow diagram and associated structure illustrating a continuation of the process depicted in
Fig. 7 for a multi-cell memory structure in accordance with an aspect of the present invention.
Fig. 9 illustrates a pillar'approach for multi-layer memory structures in accordance with an aspect of

the present invention.

Fig. 10 is a 3-D diagram of an organic memory device in accordance with an aspect of the present
35  invention.
Fig. 11 is a block diagram of a passive layer that can be employed in an organic memory device in
accordance with an aspect of the present invention.
Fig. 12 is a block diagram illustrating an organic polymer layer formed by a CVD process in

accordance with an aspect of the present invention.
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read 93 mémory device 10, includes 1 to L stacks or vertically arranged memory structures 20 through 28, L being an
integer. Respective stacks 20-28 include two or more layers of organic memory devices separated by associated
partitioning components between layers. For example, stack; illustrated at reference numerat 20 includes .
organic memory devices 1 through M illustrated at 30-38, haviné associated partitioning components 1 through
M illustrated at 40-48, M being an integer. Similarly, stack; illustrated at reference numeral 24 includes organic
30  memory devices 1 through N illustrated at 50-58, having associated partitioning components 1 through N
illustrated at 60-68, whereas stack; illustrated at reference numeral 28 includes organic memory devices 1
through O illustrated at 70-78, having associated partitioning components 1 through O at 80-88, N and O being
integers, respectively. One or more global access lines 90-98 are provided to program and/or read information
from portions of one or more stacks 20-28, wherein the global access lines generally provide parallel memory
35 programming and read operations to the stacks. As an example, such access lines 90-98 could provide a word
memory access (e.g., 16 bits from adjacent stacks) or other amount of parallel memory cell access to adjacent -
(or non-adjacent) stacks 20-28.
To illustrate memory device 10 operations, discussion is now directed to stack; at reference 20.
Generally, to program the organic memory device at 30 for example, a positive to negative programming

40 voltage is placed between electrodes of the device (electrodes described and illustrated below), whereas the
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conductive media. As with the witten 20 inpedance state, thﬁ g?ﬁh@
i npedance state represents one or nore bits of information Qﬂ ?1a||y,
met hods of W& 200404237 ng t he organi c nenory devi ces/ cel | s, pat$poeks20f79 usi ng
the organic nenory devices/cells, and devices such as conputers containing
the organic nenory devices/cells are also provided. Referring initially to
Fig. 1, aPitegnmitendizeeyaiothgarevesewith reppeeieyhiedect@led tg vidoloustarmthedroppmmed
accor danc ﬁhféMnﬁtt&m whibh @&9@@ In 20 Brghrh&ma&ﬁﬁ@iﬂﬁn théb‘{@{ﬁg hlt;mory :me Qﬁdghmé%&&bw

so referre

organi c

de\gll ce 18% e cTt\ﬂﬁ é‘g mefO(S‘mE C%"EPQW‘%EO V?E?}“l?/ gp’(‘?‘&*affﬁ@""é‘f”ﬁ%fﬁ‘@eéd S%?%Wa%cfn%ﬂéﬁaﬁf es
20 t hr ouglte B8yarifus baliagey (aswmingtseffjeient thReispoldgy BipsitedcksngPogthniinahdidecctswe or
nore | Syehr ofgampﬁ&@d?} SevidEAP Y ngéeé{(la ? a %n%pf%fn% oﬁggTF?)uz%t? ?eg.e%rlé)g)gvgfas thl tEt1'o$1hé) ni ng

conponent s between ers. erence

nurer al ZGO‘PH‘PE?WG,‘@ 1 ‘b‘&ﬁﬂémﬁﬁ’ﬁﬁﬁfy %H’@\f‘ie‘é@sf}m& ag W%%DMQHFWQFS‘{“P&P@G at

30- 38, havhBBtoAdTO;SEH, &UT,FBT ahd soq&thrf@ﬂmerﬁa@mmrsg and/rRERLGNone Mrdchdnlwseﬁ@t ed
B i A e
50- 58, hawpyitsuelss i zaqee@nﬁlam tp fﬂcmmemg)“@olnpmh@ms i ctrmm@ argghnony] deviide fin et r at ed

at 60168, opfsit-Rstist aaelsxn tela ;ue%sa&atresgaﬁfe Paftiti i RGEpo AR e fa%ea RGdcbE/S: with

organic menory devj c il trat eéd at 70- /8, having associ ate
partiti onlvf‘fé"’%‘B hé‘?‘i‘g pTcetS’f’?F 3{1]?5 FRin (yeriops 1igshald volikees g b uigizpdig ca“f‘eﬁgeé’@‘é‘?“g““g

r espect i vebiyponédseo @nduaon ¢he @rwhahndamssmebtlome(ag 9DVI& ward ehrgshald, -Sidevese pr ogr am
and/ or re"i‘ﬂesh&ﬁ 9&1&@& {/o(?tgoe atéﬁlmogﬁﬂutoi Qe tﬁ)ffa ARE ! Qm{f&(}l&h&t’ a&gg) 20-28, wherein
t he gl obal access |1nes generally provide para pr ogr anm ng
and read oper atheBrEs t“B’“P - S barqQseaniagenpry gliugist wd °’§EFB%P3-§E’@@§%C°}“P9?@§ 90- 98
coul d1pr ouirgtara dspiated in IR Hﬂfc}ﬂhﬁﬁz&&l&ﬁao{:@d@c&, with@n Qpécsofhre@ms@dina&mt Asbggks) or

ot her amlﬁ%@ogfclpﬁp %ugg)?c!all d giescv 12 Cyere Eons asdnl:l%a Co?tl;]o%s mdu e art]c%r%learohgﬁsnt )

stacks 20 evice oper ati ons, I'on 1s now
direct ed t2ogpnifcRateriglllf @m?rmgeléorz'@uon ABAFE avqr9/18 t9 &mpﬁa@gwawcz theorginig amterdal

menory de\llllm,ancﬁalbo&ﬁh él&&o&&aﬂﬂhr@ 12ﬁhﬂ@§dr5tds HhcdoRlaRtE 9k ihY Bp RIQEHIAEHoREm, efhh,
vol t age |s | aced bet wee ?ﬁes of the d Qb@‘yhlgel egt rodes descri bed

and i | | ustPRC ST BEFSHH wﬁt%r}a e S TETRAR VTRV va
PCT/ UQQOOSYIW&ISEQeSmb@@mmdwgllbdb\t .ages are then reversed with respect to

the el ectrodes As%ofé@éi)@veo{;arlﬁt%\ﬁ%ﬁ@ cEllquo@Eaggé QAZQ{E%% acbd?éagéerm&l't&rbreMl 19‘Qntlo§ to
stored in aoggg%la&ncl?c material within the organic nemory device and is als

SO
descri bed PiLFE MO SR thETRIR ioR GRHRe srBlasihGOPErE A PARIIF gvithin

i sol ati on amEhbetdasenr mtegiated egue AC). |Tayelitag] s8ch sta€k@@] Sthinffitn Hihd (VED) 16Q) for

vol t ages (&Waﬂge ﬁ%ﬁéd%& :?;m'tititomﬁéa(%g?énQntYlﬁ sfgr%ga?es ?a's’%?zlnd?g}h ) "é%c&‘g thereto. As

prog re&g‘m g / or access gani € nory evi ce one

exanple, d ‘tsmt?? s THR HOsaalso brespstpugied Baccarpicn yidpevss! taprsedagrtions FB%? ppgions
conponent lﬂMéScatlﬂShﬁzléﬂtr@ﬁ&BZ ax or@info@datefil msfr(@!gl DInRr GRY, a6eanSedd cRGrode ZENET
LED, tr ansfh%é 9 1y1 ﬁ%‘fc@wgrd orcP/osnwe blia"sa‘ Uo agct o%rthe node Zléctroﬁklo vg%h fefjaeclfzfl-o tﬁ %thgdg ]:jor Lha

facilitate p or access-in
forward di qleé%qqeéﬁcaqspﬁ crrengipdlpy én ajfpmcdtqlrmﬂon B a@vwldn@g@soféi&wlabeolwmm@ﬂ

such that #das gplemsambﬁrﬁaéasume@gmem Biadoldh dg@m@nc?e@é@@ﬁcygmgé feh@dseoid Agk ! i tate

progr me Vi ce

O £ oc ot LS R0 sty ety e PRl Pl it b B g 180 REShES penntn e
forned in %dw@ndanm?@stww prhgranyging mdscm@rheaﬂoslddndm@ussqyraade&smg;m«_%mdm_eﬂﬁedtwe
various: t Ath@,SﬂﬂJ: A YQhSIRIRZar 8 M TRD 196 prbide® HothtRon/SPhEEon bE G eRBEshiolibeQhYerid BF organic

memory structures 100 to facilitate stacking of such structures and thereby increase memory device density.

R It is to be appreciated that although various exemplary layers are illustrated in the organic memory
35 structure 100 and TFD 130, that other layers may be formed and/or provided in accordance with the present
invention. For example, such layers can include Inter Layer Dielectrics (ILD), barrier layers, coatings, and/or
 combinations of layers/other elements that cooperate to form memory structures and/or partitioning components
in accordance with the present invention which includes alternative layers and/or elements that are described in
more detail below. As one example of layered memory concepts, Fig. 3 depicts a cut-away view of a single cell

40  memory device 200 (also referred to as memory device 200) that can be stacked and/or arranged with other
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conmponents to conduct in the forward and reverse directions (e.g., 0.7v
forward threshold, -3.2v reverse threshold, suitable voltage applied to
control element of a three-termnal swtching device). ReferZbngRiedy to
Fig. 2, b nennry structures and organic partltlonln onent
15 struct tﬁ}gg gxe/g?g%éd in Fig. 1 are illustrated in accor%%ﬂg%z"aﬁ/‘fzﬂggé
aspect of the present invention. An organic nenory cell 100 is typically

conposed ghiSfF\aIRY nleﬁb!r‘? 1‘2&5 %‘8{ dbvoH) $r accRtibbe %ﬁ b a?,?;z?t o i€ g}égﬁt lﬁ/eﬁtf%{? fleect rode

110, an organic nmateria or storing assive | ayer 118
to facili PEPYydeiedd %mflﬁéf Véﬁ*@aﬁlpléctrﬁﬁd%iswh as a11§Y4f21éh?f1?a/°1t?d?tV6‘ﬁﬁe’éls fyete

or bit |i mead@Rfeirbrd a.ﬂa{ﬂ@xﬁt&ﬁﬁﬁ:r DiRlea€@LB)ABEA mg\erﬁ ’ﬂlﬂaﬁtﬁz%eﬁ 18 bdidohudr thllerial,
program erase ss .t he or. al 11 |c menory

nL c
el 100 hERfe R MoaRERT T e A RD e B bfperhe vkl B L9 et oo
in nore delectiofie 38 idenedNyvmameaﬂsoalb@d/@rrlwamr Blshampitipates dcf@klbrsofll@()ovwadwbede

st acked i Q”Oﬂﬁt@@ﬁ\@@éﬂ&ﬁt M&e} st REoRERISRE clécmfc@ﬁd Qpasgﬁ\% layte%b ls'f&rﬁi&? The lower
structures, wherein various stacks can be simlarly

hi gh- densi t

const r uct S %gr'*%‘l AFSRriatiy RaRTTYR layvey (FRAAYEIFAZ 3 eRppeaate 38R CTTRORGFLiYFRY O&?CF‘?fiﬁ‘%me(“l 0.
To facili feathe memadly dsticBO desgribal Heleinn fi 1 m di ode (TFD) 130, for exanple, can
be provided as Ay éswe ?ag ra%sﬁagggg Qﬂ% Qleliectrgzel ﬁae%ﬁéeﬁélgorvg thg{ageir 216,

facilitates access theret can SO0 'be
const }Qict @8erpip orgenicoeRispRdectermalsrial @3bied) pquarye@rxsetuenrf@;m@cl wihin therlaees 214p dropidyeiiye
i ncl ude aekabhonie 1531)&1&1 R 0hel3ganic MAteRL G b fn aﬁ@-fn@lﬁde%lamg{a@e& BetPeen td%QlethfﬁEs

bi a0 Vol { SYBA CRE"h UL Sr BerP S ROy RFLEpRE CTOm No EanBact: -

el ect r ode ork&fc @&u@b@%ﬁme‘m suitablefvoltage is appdied lmtwnmed:cﬂ:hdp dtandelectrbde 230, retprgs €

directionggf (d 49, hoas 1M§gd§rﬁ9§ate)(ém Be&fdled mf(!)rQWd 5 Smf t){epxln&@ér} 611 %rﬂkcﬂh ?l‘@qpoarhm | ess
the reyverse blg%yvoltage is increased beyond the zener threshold of the 30

TED 156. THiGE? controlling the forward and reverse voltages applied to
the TFD 130 (orAseand sbove, eplemtenof suchinemonsievices 200tchetr Slastf@Iuyed ipscogdacawitgn and

access ca @nt&?ateqr(ﬁ}gﬁl&ﬁg ﬁe&oﬁ%@vﬁ}%? %FB%& Sg M%Etov I Psto@&gp 11.),( S%Llﬁ %&%Hﬁ %onst}lggd as 4

whil e in yet anot her es I°sol at’i on/ separati on

bet ween régﬁ}s&%ﬁﬂ%ﬁén%vé % Tpddision sprmon-vesiritey sugh asilustrated gt %émlexﬁr P8embet at e

st acki ng @fovEeCd sibilef ks, @ Indiile & MERRD Y rhuRE b 3SR PSR TRE6r AR IvGE QRS Y. | t

) |sto e appr.ec t hou i.Qus . exe a ers are illustrated
in thegor rglgmmhﬁ ‘%HGE}n%gmste ' ﬁbt%’]‘é'm%oétls R&° e lit?{fxath‘ﬁ g hevrlcelzg(l)ceré may

be forned Saﬂ@i @racqgﬁew déklothey adppiedmeraemy devigpstima vetialprrangement oricplyans wbﬂrpby Piber

“exanpl e, $H§1\J@ cdnAY6 bSsihidily botsthdde wh@ﬂ & Elesérﬁ)}!@l'h Pt eQb@Ebdidve SThé hll&imry ddvak bdoer
| ayers, and/ or. er s/ ot Eer el

na
cooper at e eg ¥B P HPRSTRT Y72 %PPrrogcgt“@fch Pl 8‘73‘61]:’ eﬂg‘ﬁ FeTedPBihTeRy ‘rffﬁg?fé?? i 2 fopprder
accor danceo mlhthte sthaking irgs e@ndanderwitd e ipesentilvestioni Alidrantdedy, apillaedatidyered dppypadhs

and/ opsel guROtsn lbastca@&eprmg mh@f@ﬁi rés&cu@%&s Qfgksaén a1 S AW oﬁnsg&%d%aml e of

| ayer ed rrermry concept s, g . deplcts a cut-away view of a single cell
40 menory PaeR %Pean%ﬁceeswe%w "éf“éfoff%t?“t%l TEEORS s QespiuEEs 2‘@6)“"?1‘1’8?”“& A be

st acked ampeks@i ingentian @ doted dbbvepespedtive fartkiofingd\dBRpatiBfls are MEYida lfrOdd2 &Sphration
PCT/ US200 %/et%én%% cﬁxhrﬁlneﬁ&]g\ﬁc&gﬁ@&%g STHEIPL p¥ﬁ értex‘;’}c% f&nnlgcf ve?th 8"‘@%8%3@ P&faLdance

wi th an aspect 0 ent 1 nvention. can I ncl ude
various di el ectiig-éiy aé‘?é?agl %qﬁwnasSt%vl\frdav@oryzdmceéﬁ%nlaw@mcz wBh anpisescedtfhesuch

: ayer S0 al’pﬁaséhlt BOenfi6. Gh¢ ﬁd:k&d@neﬁﬁry&law«]:efﬁ()@ Hepl@@!\ﬁ’d’ veEc@ |c&ﬁﬁnﬂs| 360 §ddlsD), wh&sig h
ayers 214 a

St ant 1 1Py e O AR SR PRl o bt Spsr e o B g
216, a | o\ﬂeylce 300 is exemplary in nature in that two columns and layers are illustrated, however, a plurality of such
columns and/or layers (number of layers do not need to match number of columns) can be provided as described
above with respect to Fig. 1. It is further to be appreciated that alternative materials from that shown in Fig. 4
35  canbe employed to form the stacked memory device 300 and are described in more detail below.
The stacked memory device 300 can be constructed in accordance with a damascene/via approach and
is described in more detail below with respect to Figs. 6-8.
The following discussion is related to the vertical column 310 and can be similarly applied to the vertical

column 314. Vertical column 314 includes a copper line 320 (e.g., global access line) having a passive Cu,.,Sy

40 (where the copper is in a non-stioichiometric oxidation state: 1.8 < x < 2.0) layer 324 formed thereon. A
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5 electrode 220 is fornmed having an associ ated barrier |ayer 224 that
mtigates diffusion of the |lower electrode 220 into a subseq?ﬁ‘ry I%ﬁer
228. Above the |ower electrode 220, a passive |ayer 230 is fo dR e

| ower el e¥0e@a/022087 and associ at ed passive |ayer (or |ayeesusidslonesper ate
as a common activation or access elenent for the nenory device 200

descri bed herein. After the passive |ayer 230 has been added, the

di el ectri @olymgrdayer 328, aitep cediekeiel 332yoo/formtet ghol arfiepassde Gayer Bo4, wheeies thin Gihgdipde 336

seni CO”dUC‘(’i‘ﬂi) 1&%?&1’1@& ab%ekdthe(t ngectroc{%%%ym a st:\t'é%ﬁgréi){ a’lﬁ@ou&%&dﬂb@) l;eﬁ)?e | %er

214. A conductive electrode 244 is forned above the organic materi al
(can al so "FWE’I“{&G%“SB%PP?II 12 SybsRABGIE MERA Y fff%fpthéifgle?%a@@wd APRIep Ry ructure
mat eri al ) is wmﬁamaﬁngweyhmhd) alpsssﬁaﬁﬁesim arpoly&kxtlhﬁaj46,madztﬂom&u6d¥a4and Y-

d |
alprplelcfalg h\?\fg‘“ﬁ e egc% 65@4{2 }()fr %?' fzrls %lenqu%d ”I‘he v rﬁcal co umn att3\f? is t51 arl 1

0, other |°ﬁﬁ§@&dérem§tnamceynt&:3éﬁr3&b stored in (or read frorr) the rrem)ry ceII

formed in the cmggmugﬂatelﬁn ARRIvE Shckli3fbmof)ie NI 80 inBbQURnce @mpzlnligpaétbf tHe BsetUCh
menory devi ces 200 can be manufactured in accordance with an |ntegrated

Greuit (IBFRBnyPiardeby pemqrydgyice 30D ajgypqthe sipclef memorg deyice A00deRigts iR verlpl o
and so f orcolhmncidn sl’(dr4ll¢,tv(hd‘ela$espeat1\m©dﬂumIuatudé ©vo hagere bijorda@y merhaty &tidi Asinotad abpve,
comMmbiypwo r1@8 1 IbQ ?p?)re%ﬂ 5] th@t%l&f s al:l&tlzﬁ h@lﬁérg P'evﬁta 4&)§§al§o Qxérr'%? in %%?f @ tQ § conkhirl \c{l!xdd ed

to store, erase, rea structures In
accor danc daisets Hutetsdr howeyer: azbraﬂlwéweh qshlmeeaang/or la@fsiequm%iam%r ngingedo matehy
wite). | tnutnBcrb&otﬁﬂm@ﬁ&f&@t@fd&ms'ﬁ&&ﬁbc& litfavermmwsyecdtGWgCB IQl@ElsoQab’e abﬁemﬁetdalﬁked
IOII:] 28?8%2 Ce tl\’e mnenaw}ﬁ)mtegqg wﬂl‘r%groan%f‘« d)\{l Cgf% fOI‘mIthae s}{ac ecgﬁmcmg e';'rcg‘ \A}}'@ar
is descri Ub@ﬂbﬁlwred@%ﬂmow bel ow. The nenory deV| ce 200 il ust rat es a

danas cene v IF a ape rst@a@&lm&mrmvic@ 46 cme@&ﬁ%t@@ &ihcdoRtalR et dgmlaﬁprckam ANeBIE R
respec (0] |

ac, S In_accorl nce
br esent | OB AP LR By E et el e Pkprapa RO aRPOAERr gk slor”
depi ct ed i withFgsgect % Figah Dre fgllowing dieddssionfvaclgedto the spat solomnl43i/md sanke gimilarly

essent i al | yoehankednh 0919191?31"4“%@1911 LR A DR ROS LR ik BOE oS E@&@&Eésé’ K
etched to formvertical mam)%%/f structures or columms in accordance w t

present i AR § BFIveAL Tt 44fBrmsd therertp APely e 18ysh 14814 1RSSR de Strgbreredal aYe

. provi d¥d tibe prsdrilger 426 pde@iniadiin filheliod436 (BRI St érined bt teheleciels 432HERD ar e
. th :g‘;gg} I‘JP@{} x r%%!ﬂfﬂ 1% %&L{(I?cgab&%%%o?eargfmiﬁ&%?gg%?egﬁeﬁlg %@M?& - Aflet tﬂ%nfb 438 4
an- aspect Bforpyeanothey W@éﬁvctww&ﬁqu@hvm%mﬂ la@%@aawﬁﬁlgyefcfé%ua@@ywéﬁw
depi ct's twps\aa b top abct@eé AN FheRihQ swaa;uénwﬁo ¥90@hEdoPper 1§ PENE thahForeed. U8 Sertical

i nclude two, | ay ani c r is to be appreciated that
t he st acke?fmmn %{ﬁ ® Sdm Paﬂgcon\%’ tg?gnm%mﬁpqems 462’4%0 nature in that two col ums

and | a¥®ers are It iSIne@ii thatteechillated weppaaeh, lll\atrmdtwwcmeylowfde\swc‘lﬁ() meyghalien de &nmidtion of

| ayer 3 ((ZI n Umgﬁhtpi)f 14R3YRS 8, cgﬁ)eln 9&381%3&@11{69 el@@rto@;‘Tﬁy ssn%%o@ﬁﬂéf@)lec@&!{@ bg
provi ded as_descr | i urther to, be
appr eci at e afb 'iug tbffartﬁ ?%atl?ﬁf’ Vre’i“&al g MR fﬁ & ﬁgﬂgmgsh‘%wd ‘WB ke f Sﬁgle‘&ﬂe}(n be

enpl oyed t eicﬁed)frm thh eregding kegds. Metemntivelgesitice o8RG rsandy bafemads g rdopred passivenor e
detail bel Mme?la@ctﬁ)h@qlﬁgﬁj wHEOR Cé{tlc%)ﬁhglﬁs a?eQQen‘%&erPﬁ tl%gﬁﬁétrt%ta%ef ﬁbset of layers

accordance with a damascene/w a proach and described in nore detail
bel ow W t ha'F BEpEoverihy epistng Vereca!scolumé WP?SFWGWFW@“‘G?‘ selppsicpbnge fansietict o t he
vertical caibteqrentidydreanubse.ans dagbesdppredidd] e @ppdstsethplogedil gecar@intel va@lthe peesdntimm

314. Verti ﬁx@éntl&loéay@reée%égn&%gg?niggr \Aﬁpcgggmh;ene 320 (e.g., global access

l'ine) having a copper is in a
non- sti oi chi omefies-& ﬂﬁ%’;gh8@1F1€iﬁte§9‘a?eéaﬂdIssﬁpla&edxﬂeg\o‘i‘)l‘l’}}es foefycdltatepultir bl rpagry

t hereon. Afabrication in accordance with the present invention. While, for purposes of simplicity of explanation, the
35 methodologies may be shown and described as a series of acts, it is to be understood and appreciated that the
present invention is not limited by the order of acts, as some acts may, in accordance with the present invention,
occur in different orders and/or concurrently with other acts from that shown and described herein. For
example, those skilled in the art will understand and appreciate that a methodology could alternatively be
represented as a series of interrelated states or events, such as in a state diagram. Moreover, not all illustrated

40  acts may be required to implement a methodology in accordance with the present invention.
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6 2 6 MAR 2007 WO 2004/042737 PCT/ US2003/ 021679 pol yner | ayer 328, a top
el ectrode 332 are forned above the passive |ayer 324, wherein a thin film
diode 336 (TFD) is then fornmed above the top el ectrode 332 (RDMiRebe
several | a¥%gy fo0dé. cussed above) before beginning construc ion of a
subsequent nenn?ynﬁgier After the TFD 336 is formed, anoth&P %@ﬂﬁ?g”
structure 1s constructed having a copper I|ne 340, a passive layer 342, a

pol ymer | ayer Bé&in QI t@-F%O@a gilaé?&xtl Sdéqﬁhéa%eg 2 £h @]O s&oﬁﬁ@éﬁﬂ%ﬂ%m T’f R 350

and copper | ayer 3 ist T or med evetlca
simlarl yme“é%héﬁvwaékoé‘aa%?féwec‘w%hﬁvéﬁﬁ%mmrséfos nofed dhat aynsiru¢tigy phrainglg mgrory
al t er nat i aett isskeabegidn mmyordwaseﬁ)f %Qtyl D weeE, afidka A&ed aab\tehhaﬂanaﬁrtgqmesw‘s cdnhe

present ﬁer}gp%glgd agiaéaslréi tmfcln% one or more vertlcall struXtu esehavmg 31‘1 grglég gto fIEry c\r;\llﬁs fgrgng'c? theergm

menory devi ce 40 cts tWo Vert
respect i veefers pigpaading w@l 3 fgecriptign of taglmoe';SSéﬂO @ri gamat,edrmmrraﬁ 18,6 i mpted A@t qurézdy

above, 10mitérialseind ol sRPONIAGE @Js@ﬂeci hﬁtwcxteh & iskh Q&Jgﬁgm'ﬂ&r{% the ﬁ@%ﬁt%@lﬂ@@ls 'n§t
al so exer‘rpl nat ur an ers are illustrated

“however, % fﬂ“\é‘% al'tt §p18’faﬁ§ ﬁgﬂt"’ff‘&tf"ﬁ Wﬁ@r‘aisr?ayl@r"oﬁ“%ﬁ}‘éqs? il gped gy mer %1 ilbelgy ot
need t 0. ntttckn bepmplopd irodccayddncawith the@aisenbidvepti@ny Pd;eadlagtodecs@r:u bietheablowe W t h

respect t Qecgbcga ha\;lmg alntassbéat«% b%que{)lgfoprgedqtpﬁgog&hge t(g ater-l?% or d%l%g a@%‘xé \{'gceg% 1§r ials

fromjihat shown In @g) can &p ormthe st ac devi ce
400 attt avel undessteqd; Blechiflige ifrlfugtraird pigl poRe S198ndithebagienie Lisgfrated hﬁéul §/° depiugee
400 can bf10con siefdimbdi ai ILDAEROS20ANED kA N8 B eRplbjeato @aguze@a@ar ctr Bt ce;mp&tm/s
construct fnﬂgnag}il dl%us?nol u‘?tx gtliu?r é%y?rg 1o s&xovrv]nl) ng% %‘ ] a% ég‘? 111- er EPZS an Iy, orﬁnﬁgI asa lc?'\y I? rs

and i s descri ow W
f ol | owi ngdlﬁP%%‘l!PS%lFfo ﬁuqhé)al?ﬂell 1patesigls thet cpinke uibizet pre gdbalt ghrgminmdrickelpadiadivan tapglum,

simlarl yiant@PRkili€ nitfdel MM itahitd hinGdR! S¥h ddide, t¥{Bfeh nftde, HOhHER §dn hﬂﬁkUdes
a copper %OI he 420 (e.g., gl obal access line) having a passive Cu2_,,
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Fig. 9 illustrates an alternative multi-cell memory structure 600 in accordance with an aspect of the
present invention. Itis noted that construction of a single layer of memory cells is described in Fig. 9 for

35  purposes of brevity, however, and as noted above, the following processes can be repeated as desired to form

one or more vertical structures having a plurality of memory cells formed therein. Before proceeding with a
description of the process depicted in Fig. 9, it is noted that exemplary materials and process steps will be
described. However, it is to be appreciated that the present invention is not so limited. Thus, a plurality of
alternative materials and/or compounds will be described in more detail below that can be employed in

40 accordance with the present invention.



fabrication in accordance with the present invention. Wile, for purposes
of sinplicity of explanation, the 35 nethodol.ogies my be shown and
described as a series of acts, it is to be understood and apprekf &tedii hat
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may, in accordance with the present invention, occur in dC erent orders
and/ or concurrently with other acts fromthat shown and described herein.
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structure In
appreciated however that multiple electrodes having similar properties as the first electrode 704 can be provided

in a multi-cell organic memory as previously described above.
The first electrode 704 (6r multiple first electrodes) and the second electrode 710 are comprised of a
35  conductive material such as, copper, copper alloy, or silver alloy. Other materials can be aluminum, chromium,
germanium, gold, magnesium, manganese, indium, iron, nickel, palladium, platinum, titanium, zinc, alloys
thereof, indium-tin oxide, polysilicon, doped amorphous silicon, metal silicides, and the like. Exemplary alloys
that can be utilized for the conductive material include copper-silver alloy, copper-zinc alloy. Other materials
can be Hastelloy®, Kovar®, Invar, Monel®, incone1®, brass, stainless steel, magnesium-silver alloy, and

40  various other alloys.



accordance wth an aspect of the present invention. Proceeding to 570, a
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..1

The organic layer 706 can be formed via a number of suitable techniques. One suitable technique that
can be utilized is a spin-on technique which involves depositing a mixture of the material and a solvent, and
then removing the solvent from the substrate/electrode. 'Another suitable technique is chemical vapor deposition
(CVD). CVD includes low pressure chemical vapor deposition (LPCVD), plasma enhanced chemical vapor

35 deposition (PECVD), and high density chemical vapor deposition (HDCVD). It is not typically necessary to
functionalize one or more ends of the organic molecule in order to attach it to an electrode/passive layer. It may
have a chemical bond formed between the conjugated organic polymer and the passive layer 708.

The passive layer 708 contains at least one conductivity facilitating compound that contributes to the

controllably conductive properties of the selectively conductive media. The conductivity facilitating compound

40 has the ability to donate and accept charges (holes and/or electrons). Generally, the conductivity facilitating
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30 can have a low impedance state, such as a very highly conductive state (very low impedance state), a highly

conductive state (low impedance state), a conductive state (medium level impedance state), and a non-
conductive state (high impedance state) thereby enabling the storage of multiple bits of information in a single
organic memory cell, such as 2 or more bits of infofmation or 4 or more bits of information (e.g., 4 states
providing 2 bits of information, 8 states providing 3 bits of information ...).

35 During typical device operation, electrons flow from the second electrode 710 through the selectively

| cobnductive media to the first electrode 704 based on a voltage applied to the electrodes by the voltage source
702 if the organic layer is n-type conductor. Alternately, holes flow from the first electrode 704 to second
electrode 710 if the organic layer 706 is p-type conductor, or both electrons and holes flow in the organic layer
if it can be both n and p type with proper energy band match with 708 and 710. As such, current flows from the

40  first electrode 704 to the second electrode 710 via the selectively conductive media.
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or acyc ic. For sone cases, suc as Org%QIC e or mat eri al
sel f assefBishld wlpsrewresEprordzde? fomgase qdrige ingeporally sehstapis i:aﬁr ten
Exanpl s obltga Iajnpllgﬁ&i aﬁhr@mg&m dperafdd] YRR tRerd ip @bluad@ 2 Sdp@ratd FrddMilBvoRige that

pol yacet yl ene S yphenyl a,c IS or .tran
pol ydi phenyfa y g émve ﬁsﬂl%ﬁlﬁfa ef{f ‘%@ e ﬁh%&gﬁ ﬂ‘%@ %Fe W‘%r‘i%‘}ena‘ﬁg tpona
pol yt hi oph@rﬂ@r ofmﬂtquomitplhggﬁhm@nntpgﬁphynumls¢hat questiuEdheck@sic meierp Heviterthevizicknese d

pol ypor phyg t'né‘%ﬂmﬂ%y)!rg'eaﬁ@lhé ﬁ)lgae HfSvoRhbe Qup@l@ 7991L &In@(glfagi? glﬂ[ﬁ&ned to appl the threshold
pol ypht hal ocyani nes; I'yvi nyl ene l'ypyrr ol es; Y

Addi tio naI"PI§?g° in s ﬁﬁ?e&‘ﬁ’éF‘F flafgmalr fi%vebrogarrﬁszwﬁaftt@rlwﬁptwe éﬂ‘ "Bézer?&m w?aé?do apgly
dopi n§0w thesmolsuiltbgehl e dopant (e.g., salt). The or ganl c layer 706 has a

sui tabl e thick n R en t he
nmenory device g%?%adyp %%1(1958,% %§en 6’?}2“ etétl}l "taICSB ‘Zh Sél§<hea i’?ﬁerar g%mggé%ﬁmﬁgerd hess
for the oﬂg%ﬁh‘%"% \PRETR!) Rereits anpppicg F@tagade wEite gead 0o ﬁﬁa@rlnfma@naﬁe(ﬁab@a?rg@wgm
or |ess, &{E&Uﬁy cBlr; Qjaer%s ﬂfe aB@ﬁce ofthidkx@Battimal éﬁat@l@édsb@:ﬁe‘ﬁholcﬁﬂﬁe agffaéﬁdﬂd)bre@nts an

t hi ckness of m or ss. The organic

| ayer 706 Y)o(?ta%e & ‘erréa Or\/"’lra‘aSe QFD ﬁ’ﬁ%’fntogfom tH‘? "t’%?ﬂ‘? gepgd ﬁﬂ ques. One suitable
t echnil§ue t h at Togepd inf@mefion ffomdlg of seniqmemiry deyise, traoltret epekctidhiicddh(cisn | uols. @ volts,

deposi ti n@ 13.ofH) astab&m%d £ thb R pRb&EL RD. BRA 27 irSRANE& HeasuftRfnt 1414335%@@9814 fekeit,he
solvent fromthe E‘u bstrate/ el ectrode. Another suitable technique is

cheni cal VEFEHHEBELTRETRERE sapeEyEemop\Yif g in (e igb dRPEAIIES LAY DWIRBSIFES %, apor
deposi t i onmpddREA/DBledivplipEimes aRiade). Gk entCapraigiopeddire s &, for @mm(ﬂlé’EﬁVD)
and hi gh 49981 bY-cBARI.OPtor ¥ ARALIRAAY B8, dorDor <11t fo'r§qmgtaﬁgmcgaﬂt
necesaa funct| onalize one or nore ends of the organic nolecule in
order %Yo é‘?ﬁ%F&‘Fdluiat PR BFReISOEtH BRI raidsioler qlragyelrterprr%@u%y% Fras BlogmatinpHitien
bond f or nasto b&@bi@ﬁﬁd’kﬂ&rﬁtﬁy @00, d geh e voltagedtiaGol@l yipBiite & golhrhtPoIRSEiME sifratBdt
708. The passive | sﬁ‘éﬁ% [.1208,.cont ains at |east one conductivity facilitating
conmpound that con utes To the controllabl y conductive properties of the
sel ectivel y corfdgidt isvéloﬁle@mam i depiaty felication playadsive layér 8¢f ip prgoidensp withhad 2sp4@

ggs the akj hiei:ﬁésema@ettﬂﬁt @tcap,g ARs %Q&m hééaeéaafonawueﬁ @h%ggﬁ%‘ﬁls
ner conaucti a

ot U300 47 B9 bipdd® wse! lver LA 0%9%&9 f‘“&?ﬁ{“@w 2 et Ty cotmprses Cin 5,
oxi dat i on-(e.edO¢t$,0TuSk alx@se thekbud) dndvdas ﬁehcmhdsycﬁlagbuszm&)drmom at thisd Ipyer 8A2tis forirad

conduct i V'cfnxhe faghd fayte%dmh&ﬂ.@g APy CQmaql%%t& r?ageg g@&gﬁdog%mm %]%hiaagss of about

el ectrical organi c
conduct i vi W ‘Fé"éf |If if apPreRigted E?h‘ﬂlﬁi'i*?éF AERPHF @f)iéfd“‘legﬁ%é?"é@ftp@d S“é‘éblﬁ KaRtiemRE ¢ wo
rel atijvel ycomgasailah aldamla&]ass aﬁmnmiselwa&cb}dinbeewﬁm fr&bdtovai@iby Stabl e states of

Egﬁ IC%WS g%gt Ieﬁs HES 1s a%lo d1 a%ram ﬁlus?ratlr}gs?g ?rg%{%cq;ﬁ/e %)rg rfrclgrrglec;r l{;ﬁi ec %a)‘n%csaa\ﬁapgr éosmon 706.
I n (CVD) process in accordance with an aspect of the present invention. The organic layer 900 is formed via a gas

phase reaction process. Typically, the organic layer 900 is formed in contact with a passive layer and an
electrode. The organic layer 900 is comprised of polymer polydiphenylacetylene (DPA). This polymer layer, as
shown in Fig. 12, is fabricated to be about 65-75 A thick.

35 Turning now to Fig. 13, a block diagram depicting another organic layer 1000 formed from a CVD
process in accordance with an aspect of the present invention is illustrated. Once again, the organic layer 1000
is formed via a gas phase reaction process. The organic layer 1000 is formed in contact with a passive layer and
an electrode. The organic polymer layer 1000 is comprised of polymer polyphenylacetylene (PPA). Referring to
Fig. 14, a block diagram of another organic layer 1100 formed by spin coating in accordance with an aspect of

40  the present invention is illustrated. The organic layer 1100 is formed via a spin coating process, instead of a gas
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this connection, the backbone of the conjugated organic nol ecul e may
initially form adjacent the passive layer 708, and grow or assenbl e away
and substantially perpendicular to the passive |ayer surfacelbsAgRaijesult,
t he backbwemoendstdre conj ugated organi c nol ecul e may be petiisAbi@ied in a
direction that traverses the two el ectrodes. 10 Exanples of conductivity
facilitating conpounds that may nmake up the passive |ayer 708 include one
or more of PRagsgpastiongfcess. dEheemaic layedy 100 f@)ned ipopiret with pdeivé EuOpnd@uderode. The

manganese ovghritayeM16R coxﬁﬂri‘s@r};hwﬁhnaﬂy op$ipd Gnd thi Q%Dcmehs%@ Lyd (X 18 ig Qt i Qp%%iﬁted tgaé
silver S“'L&m er - copper-sul fide conple

gol d sul fide 'C%u?%%véﬁu%ﬁnd V%rgf“% fﬁs tb"dla)f"‘éft 8”?“@5(‘%)1?)14 C%Prﬁ‘rﬁﬁl”&)ﬁ? f&é?@iﬂim\%‘ﬁ@‘
( ( NH4) 2S208¥ prejentanvessionde ( Fe304), |ithium conpl exes (Li,, Ti S2, L|,,T|Se2
Li;, NoSg3, Li,, mgt%@@beeMch@éa'am E}}égﬂe OQEOI(‘: clll:%)f hggresent.mventxo dltx 0?

sel ected to produce desired properties), 8ssl Vemwgy§$
708 may bePYrYnR dErsiibigvexFaeiabla Con@bé@mﬁloémoneﬂtewmqﬂlowlqg@ &s pyspras of describing

reactions, &epmdspm&mmﬁmubﬁkWﬂﬁmmﬁﬁﬁﬂﬁhﬁ@hf0ﬂ@§mgﬁ£@mﬂéﬁ§hﬂﬁak@%ﬁﬁm%@&dhas a

sui table thi. ot A GRD, VAL rbas on t | enent ati on and/or _nenory
P AR s SRR ABREE. SRodliuh SParH ERHsS Sasmrtio pygos

devi ce bei
passi ve | a?*g?’dwg atipng H@élﬁcﬁ‘thIaW\mﬂat@n& theit & rvétbis tlmfsplalbnmicolié ofthe#ippendedelatusclin
about 001 &Rﬂti@ﬁ dhﬂ&ﬁpmt@ulﬁﬁba@tﬁ@&s& 1%11&%9&9}; hathebh cﬁgclo %c 8&8%150“@8? Qe

gm or Iesshn? tq FF ss of  about or nore an
less. In ordert oo 8F f?%?é“éﬂ@?ﬁ??ﬂhmgﬁm?%éwﬁﬁﬁﬁh?@”@%ﬁﬁPym@émﬂﬁémmﬁﬁ%%
or gani ¢ | ayeybe7deied ad g@nan;aabdsy“ortam gee or pattids aﬁﬂﬁ&t@ﬁ%tﬂ&n&r@,yﬁﬁe ekf3fk.thal tlﬂe one

aspect, therd GhGknes%sQfin ¢ | oma
times greater than the nlggwﬁgggn%gmk eﬁ%%gEFS%"TSEE wm?fm%mﬁgm%EIH“ egﬂ
t hat othera?ﬁWPéﬁWBr?ﬁFﬁ%§ ‘CHRTitRe enpl oyed in  accordance with the pr esent

i nvention. 25 The organic nenory device, |ike conventional nenory devices,
can have two states, a conductive (low inpedance or "on") state or

non- conductive (high inpedance or "off") state. However, unlike
conventional nenory devices, the organic nmenory device is able to
have/maintain a plurality of states, in contrast to a conventional nenory
device that is limted to two states (e.g., off or on). The organic nenory
device can enploy varying degrees of conductivity to identify additional
states. For exanple, the organic nmenory device 30 can have a | ow i npedance
state, such as a very highly conductive state (very | ow i npedance state), a
hi ghly conductive state (|l ow i npedance state), a conductive state (nmedi um
| evel inpedance state), and a non- conductive state (high inpedance state)
t hereby enabling the storage of nultiple bits of information in a single

organic nenory cell, such as 2 or nore bits of information or 4 or nore
bits of information (e.g., 4 states providing 2 bits of information, 8
states providing 3 bits of information ...). 35 During typical device

operation, electrons flow fromthe second el ectrode 710 t hrough the

sel ectively <conductive nedia to the first electrode 704 based on a vol tage
applied to the electrodes by the voltage source 702 if the organic |ayer
is n-type conductor. Alternately, holes flow fromthe first el ectrode 704
to second electrode 710 if the organic |ayer 706 is p-type conductor, or
both el ectrons and holes flowin the organic layer if it can be both n and
p type with proper energy band match with 708 and 710. 'As such, current
flows fromthe 40 first el ectrode 704 to the second el ectrode 710 via the
sel ectively conductive nedia. 11
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26 Pinj 200 7 WD 2004/042737 PCT/ US2003/ 021679 Swi tching the organic
nmenory deV| ce to a particular state is referred to as programm ng or
writing. Programming is acconplished by applying a particulaMareh 28Qfe
(e.g., 0.9 volts, 0.2 volts, 0.1 volts,...) across the selectively

conduct i vegﬂglt& via the el ectrodes 704 and 710. The particul ar voltage,

al so refer as a threshold voltage, varies according to a respective
desired state and is generally substantially greater than 5 voltages

enpl oyed during normal operation. Thus, there is typically a separate

t hreshol d kol t adye otdanic memonyedeyined$0,124, 28s34088,i54258164| 7&d 085 2002304)e. g. ,
"off', "on"...). The threshold val ue varies depending upon a nunber of
factors in Sf‘Pg?the identity of the materials that constitute the organic

menory devi ce, etm@smﬁfdsapg%ﬁm Iﬁémt)hestmaﬁtr@m b@yey §nd 28dohd8rdahice. The
vol tage supply 702 is control|ably enpl oyed to apply the threshold vol t age

in this aspe@pryofiruchee (%véﬁﬂ%ﬁrramxﬂden@rvertwhmamms pathtrespett tofeach ethemt i on
can utili Zt?iﬁgt 136% AEANA s c%nﬁ%gé(%hérﬁgﬁn%g{ 9ssc\é%{,ﬁn‘§ gs. Generally

speaki ng, e presence o &an applied electric
field that exceefist alectrddeqs d@| 122y 8d2)a40, 200, 244, 382)348430, 458,351 42560, 686!

vol tage to wrlte read, or erase i nformation into/fromthe organi c nmenory
cell: wher&4s 7{®s absence of the external stimuli that exceeds a threshol d
val ue of f* st rase

i nfor m(atl on | nt%%e?%cg%?hcgﬂ%?aggf%ﬁ%g 7|0 %Oﬁzﬁrﬁﬁﬁgh él\f;desg e?t?l (%f ﬁﬁ%tl on from
t he organi selamavrdyyconkmamemedla\mmmgmgwp&kleetaymc(lfl8 2B0, 24, 342, 4242t s, 0.5

| t i i th | t 702. Th
! Ppedance. Tadsctcing 80 8B0,aidPaY srmprins sopperk e fomed e e s dipsrose
operating gid@inforbiifc @P(Wmdﬁ)(?l €600, S110 fofmél ontgkgﬁsswm v nce, very |ow

i npedance, low | rrped nce um | rrpe ance, As stated
supr a, the i npeaidcasEomeecbther@edtmde(b]rO éit%,riﬁBeMO 22072443829 348, _14)32;)448; of f'

(e.qg., I r ' , "Q1", "10", o "~11" for a

quad stat eglg‘eég%géi% Z‘?‘tt gﬁ@o{% %ﬁ?&t(’éaa%%e/ef&*aépem%w@ t&‘? fiest 4t es can
provide Otélé’étrdab@@lﬁé/twa&ta?ﬁ@h%haﬁérﬁﬂﬁ in the o?éﬁﬁ:ela_‘yé?f ggration witten into
the organic nenory device, a negative voltage or a polarity opposite the

pol arity of theatiedst Dmﬁgcoyirghmmlomnt (48x ¢4 dB8s6Q 64h6% SA084) S8xtaupartitomatbpl i ed.

Fig. 11 isg t hat i.,cts fabr.icati of a ive |a r800
in accor darlt% egl‘vm %eﬁogc*]grg gér{emogy ‘émxp?rc”e‘g%ﬁ?m Sﬁ’\‘}é’ﬂ]qaﬁtr?ne/g%&;l cogipopn
formed by fciitsiesdiass 16 aelehst Ofic 6Pedirbtad séedntl lbsganiPMemoRPnictured f or m%'d
that conprises Cu. A second |ayer 804 is fornmed on the first |ayer. The

second | ayer conprises CuZ_,,Sy (e.g., Cu2.,,Sy, CuS or mxture thereof)

and has a 4hick f ; < t.hird | ayer 802.i r
t he secondé L aye?ﬁ‘%@ﬁglo &)&f‘h ﬁn%rf% SRYARE™ ore, Yme&? aﬁ %ﬁ@n
general | y (94s3H, BMCAd@esM GDO)allmmtg atléhst“tvﬁtf org @86 mekory Str@ciimfeec?o()iBGCSOt hat
alternate gfgﬁfytﬁ he invention can enploy suitable variations in
conpositio Rt .and still be in accordance wth the present
invention. 30 Fig. 12 is a block diagramillustrating an organic |ayer 900
formed by a chem cal vapor deposition (CVD) process in accordance with an
aspect of 3.he presmmobn&@mtd afitlaifii®; witeggnihe dneye moddVertisalfcoluriih atea a gas
phase reac |on oce |1y the organic layer 900 is fornmed in
contact wi ‘Wnﬁ B'ét V@“?ea%#’ a%"ﬁneéqaéﬁ ¢S¥e. The organic layer 900 is
conpri sed of polynmer polydi phenyl acetyl ene (DPA). This pol ynmer |ayer, as
shown in Fig. 12, is fabricated to be about 65-75 A thick.

4. The memory device of claim 2, wherein the one or more vertical columns are

formed by a stacked pillar process (400, 600).

5. The memory device of claim 1, wherein the control component further comprises
at least one of a diode, a thin-filmed diode (TFD), a zener diode, an LED, a transistor, a
thin-filmed transistor (TFT), a Silicon Controlled Rectifier (SCR), Uni Junction
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35 Turning now to Fig. 13, a block diagram depicting another organic |ayer
1000 formed froma CVD process in accordance with an aspect of the present
invention is illustrated. Once again, the organic |ayer 10006 Mack 2007ed vi a
a gas phase reaction process. The organic |layer 1000 is fornmed in contact
with a passive |ayer _and an el ectrode, The organic polymer |layer 1000 is
conpri sed ﬁmﬁﬁpg/@ﬂp@%ﬁsh&ﬁf&%@mﬁ r(BBE). . Referring to Fig. 14, a

bl ock di agram of another organic |ayer 1100 forned by spin coating in
accordance with an aspect of 40 the present invention is illustrated. The
organi ¢ | ager 1lgOmemofyodaviat ofictaim 5 pibereiwtteicogtrpl magwacntiinat aganiof a gas

12 2 6 MAR, 2007 04 2 PCT/US2003/ 0 79 . phase reacti process.
The or gani %evrc&[ép,v@lég, %‘é ggog‘géﬁ’ %7g0ﬁ)?)ag{)0jﬁ}8}ha§m§§§%q?wrﬁ%é2§Qz§nd an

el ectr ode. 34g182914d81"7 06, h0Y® Torml@PbdtweGPIBIhGRY 1 520N BhAAd (140f PPA and has
a thickness of about 10001® It 1s ap%r ecl at%ﬁqtﬁt va%?ousmaﬂ ernatives to
and variations of the layers described in Figs. 10-14 can be enployed in
accordance7withT ethe@gre ent | entli n.. 5 Wat. .have been gg?s%(rl)l bed above
are one or'‘nore 1&5‘88 & B IEHE PP Rsent™1h FRBPTIIAE OP¢ OF ROrCHORLAIEE  not
possi bl e tined€S0;194D 98,2120} 16 fabili€té ¥BsGo GQPNRARHL I Sgakie TRARP sFuiires.

met hodol ogi es for purposes of describing the present invention, but one of
ordinary skill in the art will recognize that many further conbinations and
per nut at i ops of r L ion.ar ossi bl.e, Accordi ngl t he
resont i nyenti D¢ PeRbRPaRed Bl Rl BRI ic I A R0 Bredfic botymé:

nodi fi cat i laper (3281 348y 428, 496,S7060h 20000 fdrinedionthé\pdssive 3Bjet.i t and scope of the
appended clains. In 10 addition, while a particular feature of the

i nvention may have been di sclosed with respect to only one of several

i mpl enent agi ons 41 e j i: e
font ures. of ¢ horisHethon aviCo Tt oAl B ballit 108 MBI Epfllf of

for any giindividual passiviedasleas. application. Furthernore, to the extent that
the term"includes” is used in either the detailed description and the
clains, such termis intended to be inclusive in a manner simlar to the

t erm " compt-si nghe memonsdayiceef olaimAB, vhepginthepassive lyergontaininSy devi ce
(10, 24, 28, 34, 38, 54, 58, 74, 78, 100, 700, 704) conprising: at |least a
first organic menory structure (30, 50, 70) and a second organic nenory
structure (B4, Bie métpradevdacegeftlaim B wherdin gl orgR1i6 Biyemédniprises p esdjugatedach
other; the at, | east fj/({éit and second organic nenory structures conprising:
a first el YeANGMARIR1§706)o> 130 140, 220, 244, 332, 348, 432, 448, 514,
560, 616, 704, 710); a selectively conductive nedia (706, 708) forned on
the first electrode, the selectively conductive nmedia conprising a passive
| ayer (1181230, Themenapdevi@iof cdaifh, 1, vilizfein BRGorg &8 ay80i3 sel8€od frbADihy

conmprisin 9gr%88 %(E)"Irnpfcigllng ngﬁ'age(%}rflggg p?){}phgr?ylglée{yﬁne?{)o gfa{pg(ejr?ylacetylene,
polyaniline, poly(p-phenylene vinylene), polythiophene, polyporphyrins, porphyrinic
macrocycles, thiol derivatized polyporphyrins, polymetallocenes, polyferrocenes,

polyphthalocyanines, polyvinylenes, and polypyrroles.

13.  The memory device of claim 1, wherein at least one of the first electrode and the
other electrode comprise a material being selected from the group comprising aluminum,
chromium, copper, germanium, gold, magnesium, manganese, indium, iron, nickel,
palladium, platinum, silver, titanium, zinc, alloys thereof, indium-tin oxide, polysilicon,

doped amorphous silicon, and metal silicides.

14, The memory device of claim 13, further comprising a barrier layer to mitigate
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and an organic layer (706, 900, 1000, 1100) forned on the passive |ayer; at
| east one other electrode (110, 122, 132, 140, 220, 244, 332, 348, 432,

448, 514, 560, 616, 704, 710) formed on the organic |ayer aﬁbﬁmﬁeﬂﬁﬁive
with the first electrode to activate a nmenory portion in the organic

| ayer; and J east one control conponent (40, 44, 48, 60, 64, 68, 80, 84,
88) to pardiffpsigno ﬂ)@eqc;rpgqs and second organi c nenory structures, wherein
said at | east one control conponent facilitates access to at | east one of
the first and second organic nenory structure. 2. The nmenory device of
claim1l, flft heThmaqnof}sdewg:emﬁeladm ldpwheredr the batriec blyenfosther(@mpriding, at 314,

410, 414 60 hayi at | east t i C ne r struct .es (.30, 34,50,
54,70, 74)€ Pn?:B{YHIi’%rI TORRHHM, %F g%‘g '{‘T\: ifidene one or
mor e ver ti @ahiufo kitiiiin Altfde, fsﬂfcaﬁqlthae f&a}ﬁ&ﬁevunahu@gsféargﬁ&%ﬁwlue a

process. 4. The nenory device of claim wherein the one or nore verti cal
columms are forrred by a stacked pillar process (400, 600). 5. The nenory

devi ce of 1 wherein.th ontrol furth ise a

| east one © rr]&l? gmoy ‘ieﬁlfcﬁ q%l A 4 5‘8@?%5&1 eayt 0pg ﬂg{h ﬁﬁ%%iecﬁgﬁe Erl‘?ID
transi st orthe athek blebtrddd foRfled maisdrhmie Wit dtleastoi bff £aRoISCARhARERSHoRRGt | fi er
(SCR), Uni Junction 14 26 March 2007 Transistor (WT), and a Field Effect
Tran5|storm¥¢E§Wﬂd@nwWW@ﬂw§%§Sy device of claimb5, wherein the contro
conponent is an organic device (10, 24, 28, 34, 38, 54, 58, 74, 78, 100,
700, 704) having a polyner |ayer (328, 346, 428, 446, 706, 1000) forned

bet ween a rat hollke fgdidyy dsviceast ciiimde Hfritd comprisinge pleatity wf deyioze célfs, cl ai m

1, further co I‘ISIQ one_or nore Iobal access I|nes (90, 94, 98, 420) to
facilitat eresRect¥gcel aéam%mq%)sﬁame chimganthe nlﬂgﬁbwfmeﬁw Gells. 8. The

menory dev fa H&Q@{ i e organic layer is an organic pol yner

| ayer (3280?%1{% ﬁdﬁ%%g é'?d%%%) formed on the passive layer. 9. The

rrermry device of claim@8, wherein the passive |layer conprises a plurality
i ndi vi ssive |l ayers . nor evice of claim wherein

: he passi vﬁéﬂ ay © WOGMORY ‘@L&%}a“mpgﬁg}%ﬁﬁﬂ%??m%%ec@ re?rea*(%iimi% Wyher ei n

the organi gcbAYRE plafdliRy bffemdrFQ@ilisugat ed organic material (706). 12. The
menory device of claim 1, wherein the organic layer is selected fromthe

gr oup conpr|S|ng pol yacet yl ene, pol yphenyl acetyl ene, pol ydi phenyl acetyl ene,

por phyr i ni RO il 7 Shien g by ST mefry BSAE™ T 1S

pol ynet al | @aploged adsdnyfoRehtas @R6Mputer system.

20.  An organic memory device, comprising:
a first memory structure comprising:
a first electrode;
a passive layer associated with at least one bit line;
an organic semiconductor material formed over the passive layer; and
a second electrode formed over the organic semiconductor material to
form a memory within the organic semiconductor material;
at least a second memory structure configured similarly to the first memory
structure; and
at least one thin-filmed diode separating the first and second memory structures,
the first memory structure and the second memory structure arranged in at least one

column.
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pol ypht hal ocyani nes, pol yvi nyl enes, and pol ypyrroles. 13. The nenory device
of claim1, wherein at |east one of the first electrode and the other
el ectrode conprise a material being selected fromthe group26dfgpch 200¥y
al um num chrom um copper, gernmanium gold, magnesi um nmanganese, i ndi um
iron, nickel, ﬁglladLunl platinum silver, titanium_ zinc, alloys thereof,

i ndi um ti nPloxi dEbe ¢rgaRis memasy, devige plelaimd?.fhnhes comprising a phyralitreof apulti-
silicides. i i 0f..Gl-lalm.13, further conprising a barrier
| ayer to M gag@?esﬁ%xﬁgg%ﬁgﬁ%wﬁﬁc%’si on of the electrodes. 15. The

menory device of claim 14, wherein the barrier layer further conprising at
| east one cohalt, chrom um_ pi.ckel, palladjum tantalu t ant al um
silicon ni fil de’PfEle BFRgR cetqftcgqxﬁnt,?rﬁ), Hhetnastive la¥?rlq°€’§ﬁlswgtafn}eéét,°nﬁlﬂ§gst en
nitride, anghpbURUSAE Bosiet b§iaB, Mijdahde: B 8MnF 6xigl, sfivel m 14,
wherein the At |east one of t’hehliglrrst Oé(ﬁ%é%lro e an d)éilﬂel otﬁ)gr ‘el ectrode
formed i n suiide, ddvereopparisulfidel coagplexenazodd sulfids, welivm delfis.cammominmcess  and a
dual damascen rocess., 17..The nenmory device. of clajm1, further

conpri si ngpeés"gfagﬁ’éﬁopt%ld(?f IWMFWB@?%?“‘?P@E’BBH P\’fgﬁ@el |'s adapted in
accordance with claim2, the plurality of menory cells formng a

non-vol atile nenmory device. 18. The menory device of claim17, further
conpri si ng2bne Hrmethedolfebucatingas organicmemery ddviceptampriising: of nenory cel | s.
19. The menory ice of claim?l7, erein the non-volatile nmenory device
enpl oyed as con%g%énr%aﬁrﬁtgle(%ﬁo%lﬁnearsv‘\l@f/tﬁ%’m 20. An organic nenory devi ce,
conprising: a forigig IFREINY la5Er 6 tHefarstCeddidiods (37d); a first electrode; a
passi ve | ayer associated with at |east one bit line, an organic

seni conduct or nr@ing dielseirisdaysy eventhe ppssivsilanery ayer; and a second

el ectrode formeg o . LG . ] ctor material to forma nenory
wi thin the organi cyxgg(raan“?lfg:gr}] e O%&rﬁ%gyﬂcga;gﬂat | east a second nenory
structure confi fillingdhsviaiwithrdrgartio nidegial (359); nenory structure; and at | east
one thin-filnmed_di ode ﬁeparatiﬂg he first and second penory structures,

the first menorfPraingaticastonepihericlectiode an theraanjc Bafegial (P8 @fanged in at

| east one col Uﬂ?i‘miri]gﬁa switching device over the at least one other electrode to facilitate

stacking of organic memory structures (580).

24. A method as claimed in claim 23, further comprising:-
forming at least two organic memory structures (30, 34, 50, 54, 70, 74) arranged
in a vertical manner (94, 310, 314, 410, 414, 600) with respect to each other; and
forming a means for partitioning the at least two organic memory structures (30,
34, 50, 54, 70, 74), the means for partitioning (40, 44, 48, 60, 64, 68, 80, 84, 88)
facilitating access to the organic memory structures (30, 34, 50, 54, 70, 74).

25. A method as claimed in claim 24, wherein the step of forming at least two
organic memory structures in a vertical manner utilizes a stacked pillar process (400,
600).

26. A method as claimed in claim 24, wherein the step of forming the means for
partitioning comprises forming an organic device (10, 24, 28, 34, 38, 54, 58, 74, 78, 100,
700,704) having a polymer layer (328, 346, 428, 446, 706, 1000) between a cathode
(132) and an anode (140).
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26 March 2007 21. The organic nenory device of claim 20, further
conprising a plurality of multi- cell structures packaged as an Inte Ograted
Circuit. 22. The menory device of claim 20, the passive |ayé® i ng at
| east one of copper sulfide, copper oxide, nanganese oxi de, t| tani um

di oxi de, indium oxide, silver sulfide, silver-copper-sulfide conplexes,
gold sulfide, ceriumsulfate, ammonium persulfate, iron oxide, lithium

conpl exes,27nd /Qﬁ{e'tlﬁﬂ' déféldi'ﬁ‘téa illain? 34, f&tﬁ&td&%n%ﬁfféﬁﬁlhg 3hé B9mai AGIRNI C

nmenory devi ce, rrJ)rr Si ngg formng a first efectrode oh a substrate,

form ng a gseessilines (984, 98n42(do facilgateaicenss taalplufabizy pf the organiomgermonyi el ectri ¢
| ayer over thﬁgsassr ve layer; formng a viain the dielectric layer (530);
filling th With organic nmaterial (550); forming at |east one other

el ectrode on the organic material (556); and formng a swtching device
over the at |east one ot her electrode to facilitate stacking of organic
menmory st rafet urEte mefBoeg of daim 23, furtheFomprisingifpmseing A pluralitnof greanier t her

70 74y arrgha R (ARG Henlled A0S W € S ind fibics o) i

respect to each other; and formng a neans for partitioning the at | east
two organig ry sL a }ur,es {30, 34, 50, 54, 70, 74), the means for
partiti onr%tgg ( 4bhe methog af clgign 2 he, cogiprising foxming th“al@l‘ﬂ@a‘?ﬁ%&‘%cess to

the or gan'lﬁelﬂg%ﬂlcﬁésqﬁtaf’feﬁﬁ &éQlertl%él co, 54, 70, 74). 25. A method as

clainmed in clarrm 24, wherein the ste o'rm' ng at least two organic
menory structures in a vertrcal manner uti Iizes a stacked pillar process

(400, 600 2 A t hod as din cJar t he st
fornmng t od Bﬂ?‘@tﬂt ?@fﬁlﬁﬁﬂ&@mﬂrtsg@ g iR ighelgstipdeiand Fro ce

(10, 24, 2l&'z\st 3146 ot%gn elé&rod’égm adddrdabe Wit lead Qe Z)@ﬁ)su%‘?é’&a{?ﬂas@erﬁ ywy |ayer
(328, 346 428, 6, 6, 1000) between a cathod and an anode

(140). 17 mw&mm@emﬁcem met hod as claimed in claim24, further
conprising formng one or nore global access lines (90, 94, 98, 420) to
facilitate access to a plurality of the organic nenory structures. 28. The

net hod of i ai NTRBmethbd bhelkint Q0PfukthbmM@niRisHgTorming laWastidriiyepto ALtBAR C
menory structures, respective nenory structures separated by a swtching
devi ce. diffusion of the first electrode and the at last one other electrode into a subsequent layer.

32.  The method of claim 23, further comprising forming at least one word line to

access a plurality of memory cells fabricated in accordance with claim 21.

33.  The method of claim 23, further comprising filling the via in accordance with a

chemical vapor deposition process.

34.  The method of claim 23, further comprising filling the via in accordance with a

gas phase reaction process.

35.  The method of claim 23, further comprising filling the via in accordance with a

spin coating process.

36.  An organic memory device, comprising:
at least a first organic memory structure and a second organic memory structure

arranged in a vertical manner with respect to each other, each organic memory structure
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29. The nethod of claim 28, further conprising formng the plurality of
organic nenory structures in at |east one vertical colum. 30. The nethod
of claim22, further conprising formng the first electrode26Marelnd0®t

| east one other electrode in accordance with at |east one of a single
danmascene $rocass, and a dual damascene process. 31. The method of claim
30, furtheoqg§ﬂﬂ%sing formng a barrier layer to mtigate diffusion of
the first el ectrode afgttherdle;! ast one other electrode into a subsequent

| ayer. 32. The nmethod of claim23, further conprising formng at |east one
word |ine to accessa selgntivelyldonguative meadin formed bs thedirsi adextredesiandaccor dance
with claim?2l. 33. The ne of claim?23 further c tising filling the
via in accordance wi gecgn& gﬁ%ﬁ%ﬁ“@% %qaxgésféggYeﬁ%ﬁoxﬁpngtbvgggg<§§4_ The met hod
of claim 23, fuatllést osopaRtificd dinfonehd R@itioned Vetvebi 1RGRAMEIF RGBS a2 9as
phase reaction process. 35. The method of claim23, further conprising
filling thigoktes siructures and)taqtisates pregrmmingand(on aeqsss torthe econductd® mediaor gani ¢
menory devjfe, conprising: at least a first organic menory structure and a
second organic nenory structure arranged in a vertical manner with respect
to each other, ®hybrofdicadteic rmmiay s@tdunding @ch diadle Ménerh sB#Q€dre. conpri si ng:
a first electrode; a selectively conductive nedia fornmed on the first

el ectrode; and a second electrode forned on the selectively conductive
medi a; al 3Eaphe @SRRIl B WAARRARE BlIcARRH LANGHIRSHURE dorh il 0! ¥
structures that 1isolates structures ang acilitates progra ng and/ or
access to pdssivetayductive nedia; and a layer of dielectric materia
surroundi ng each organic nenory structure. 37. The device of claim 36,
wherein the selectively conductive nedia conprises a passive |ayer. 38.
The devi cesmf CTIR dvio o MMEI 7 whERiPHE SElebRAY cARNENRIhYEa figflicp [ ur ¢ her
conprises an organic |ayer forned on the passi've layer. 39. e device of
cl ai m 36, SomnTESERan prgapigrlayer famed ompbapassivedager.i ses at | east one of a

di ode, a thin-filnmed diode (TFD), a zener diode, an LED, a transistor, a
thin-filmed transistor (TFT), a Silicon Controlled Rectifier (SCR), Uni

Junction T3@nsi Bhddeviddlob)claimBE] wheleibihe paftitRalcoktpdRdit SbRbriédsaf least one
of a diode, a thin-filmed diode (TFD), a zener diode, an LED, a transistor, a thin-filmed
transistor (TFT), a Silicon Controlled Rectifier (SCR), Uni Junction Transistor (UJT),
and a Field Effect Transistor (FET). |

40.  The device of claim 36, wherein the first end second electrodes operate in
conjunction with each other to activate a memory portion in the selectively conductive

media.

41.  The device of claim 36, wherein the electrodes comprise at least one of copper,
copper alloy, silver alloy, aluminum, chromium, germanium, gold, magnesium,
manganese, indium, iron, nickel, palladium, platinum, titanium, zinc, alloys thereof,
indium-tin oxide, polysilicon, doped amorphous silicon, metal silicides, copper-silver
alloy, copper-zinc alloy Hastelloy®, Kovar®, Invar®, Monel®, Inconel®, brass,

stainless steel, and magnesium-silver alloy.

42. A method of fabricating an organic memory device, comprising:

forming a first electrode on a substrate;
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40. The device of claim 36, wherein the first end second el ectrodes operate
in conjunction with each other to activate a nenory portion in the

sel ectively conductive nedia. 41. The device of claim 36, vAMaErh 200

el ectrodes conprise at |east one of copper, copper aIon, silver all oy,

al um num chro M nes n es i ndium 1ron,
ni gkel ’ pal | adﬁjo%ﬂﬁnpﬁg; %T%ﬁkq& ﬁi%?wﬁfnegfan?f{tlﬁg]ﬁf%g% &ﬁc&* eof , | i Ingl unﬂlrti n
oxi de, pol ysilifoemingapes: arusiteleudié bf & sel@Biwly séddueﬁ&elﬁedlﬁopper -silver

al | oy, copper-zjinc alloy Hastelloy(r), Kovar(r), Invar( Monel
I nconel (r), brat¥ming3 gylﬁﬂhgggsdeggcgéqver theat leastrons iother Slﬁctwsze tatfmlytatmz A

nmet hod of rd.Si ng a
first el ec;t ro eé:g{ﬁld Ens &f%&fgg g%r%'@lfg%}e%%g ‘?g'ﬂ‘?ir‘ﬁ asegegﬁggcp?’i vel y
conduct i vecmddctaveanedlbr,mnﬂl rst electrode; formng at | east one other

el ectrode on thg sel ec{%vel onductl ve nedia; formng a swtching device
over the at Ieag’l‘mﬂﬂgea ¢t %‘E%‘?B’&@rlabalp&ﬁ‘ﬂhetoég@c@@a@%"iﬁlw organi c
menory structures as well as reading and witing the selectively
conductive nmedia; and formng a |layer of dielectric material around the
organi ¢ mefbry Hb@/incthod off glainT K2, wherbmcfonﬁingltbé seletflyelploondiictivé fediang t he

sel ectivel y_con tive nedia .conpri.se g a passive layer on the
first el ec%/0 éses %’Afml%%p??éltvﬁ € ngfeaf?rﬁﬁa Q%ﬁerei n formng the
sel ectively conductive nedla further conprlses depositing an organic

mat eri al on t he passi ve Ia 45. The met hod of claim42, further
conpri si ng4-or nt ﬁ@gmﬁﬂpﬂ of & aun ¢#3 owhmmfpymngehﬂ sebstively zondurctive adedia

orlentatlo had. of cl ai m 45 rther ri sing partitioning
each menory éllgl\??oéﬂ-e&? g?‘%fmg%g&naf’c?ﬁgaﬁb‘”a flﬁ on't ?paSPthq%fhod of claim 46,
further conprising formng a plurality of col ums  of menory devices to

i ncrease nmory_device density. 48. A nethod for form ng an organic pol yner
menory devite, Compethed ofclaim 62rﬁuﬁ§erapomm§tn&fpgamg@ pherabiyyofaedrnory
conprisin evE?J QYd FL0%icA SRRRALLPI t! 1 ne; exposing the copper bitline to
cuprous su e; sprnning a Tayer of progranmabl e conducting polynmer onto
the exposed copper bitline; formng a top el ectrode onto the progranmabl e

=D

conduct i ng, pol r; .
Ud leIEe method of claim 45, further comprising partitioning each memory device

with a switching device.

47.  The method of claim 46, further comprising forming a plurality of columns of

memory devices to increase memory device density.

48. A method for forming an organic polymer memory device, comprising:

forming a first organic memory cell, comprising:

providing a copper bitline;

exposing the copper bitline to cuprous sulfide;

spinning a layer of programmable conducting polymer onto the exposed
copper bitline;

forming a top electrode onto the programmable conducting polymer;
forming a thin film diode layer on the top electrode; and

forming at least a second organic memory cell on top of the first organic

memory cell in a vertical stack arrangement.
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formng a thin filmdiode |layer on the top el ectrode; and formng at | east
a second organic nenory cell on top of the first organic nenory cell in a
vertical stack arrangement. 20 26 March 2007 49. The net hod6dargh 204 48,
further conprising formng a plurality of vertical stacks of organic

menory cel }Js. 5 Th hod | ai m 49, .furt her conprj.si deppsiting a
di el ectri chfmt e??%fne%gﬁ)&égﬂntg'he § pquaprisine-fominga pg%@ii i@%ﬁﬁ}%&ﬁemr y
cel I's. 51.ofldigariehlRatbrptelsl ai m 50, further conprising depositing the
dielectric material between and around each vertical stack after each

| ayer of nenory cells is forned. 52. The nethod of claimb51, further

conpri si ngsgleposi.t | t.el,gCeri terial ,to. hei ght .equal. to the
el ght of Tfie. mee ol 3P ofi<R 45t itk Xiherifk debfifing il ARriak 3. ' The
met hod- of ldteeen the veftical disvks 06 oipanki polyréranénéryicels.t he diel ectric material

to the surface of the thin filmdiode. 54. The nethod of claim53, further
conprising formng a via and wordline in the dielectric material, the

wor dline i 81 el eghd mmealolor ERHA'SH el Smprilidk depbSRifl BlGtieldctric material

between and around each vertical stack after each layer of memory cells is formed.

52. The method of claim 51, further comprising depositing the dielectric material to a

height equal to the height of the memory cell plus the height of a via and wordline.

53.  The method of claim 52, further comprising planarizing the dielectric material to

the surface of the thin film diode.

54.  The method of claim 53, further comprising forming a via and wordline in the

dielectric material, the wordline is electrically coupled to the thin film diode.
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