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An organic electronic circuit wth functional
interlayer, and nethod for neking the sane The present

WO pV8nbd8eN concerns an or ganl c el ectronic circRCT/NO2005/000136

- conprising an organic electret jor ferroelectric
material | ocated between a first electrode and a
second el ectrode, whereby a cell w.th a capacitor-|ike

fSAeJr:l :{%‘gluﬁfc élﬁct‘ilgfl cncqpc 1Fwtl§{3 i Afiat lﬂe?&gg?t af method for

oélectr can be access
eme!smgtlm%ma. rect I y or indirectly via the
el ectrodes. During recent years, non-volatile data
Tl pryscntaui ertiothemselsan dgapissalecitenic witewis cemprisiig an organic

Oélgchéthfr%Frb%ctr& Sher Rl SGatedl Rabdeh aaﬁr»spaeéttr@aeeamma decond

P79 BTRET oA & FFIAITA FRRAG P i kG PLRRIGS  fefiped in the organic
celbtteet arfembeletirat materfabandehebe ricesnet electlcalliFalirently yr

lﬁﬁ{rggﬂlfgiarf %e’l‘c?ét&rd]eé" s are a subclass of electret

material s and capable of being spontaneously polarized

oo pe 26er Dy BER, A ol  AAR S R L SLTB e hoepdpmgnstrated
a‘pbm@paaphtbet @loinferimagion is stog,eqlms; @W&Tl@@ggﬁtﬂt@ in g localized volume

| D)dMeRt & m&eﬁw&u %‘léﬂ@%‘ﬁlé RatdRil aAlrﬁﬁbh@poismﬁ Bi9d is called an

Seaet qrtfgrrasﬁyeam@ﬂeawy Khafital TetrdelofBic o fiafhke a subclass of
eedéﬁmﬂahhtyermlsmﬂarhpebkeatfrbeu@ sﬁquedtrl:ts)us]lqu:mmezqd tohether a positive

f
arF et%%g? %8%8{%'@?0[32 z@flﬁg ggaQ% f éﬁfgi é’leé’t‘i‘fé field of
PR OPTHES W11y ¢ 1L AE Oreo e PogdPicciedneneg @ éWHFE&?g&’r‘?é gen the
npdlefization sthess Nehaolatiliy inbetibaddsinbatheameatesiabpc tatalin its

t olg}rlg%ti(gﬂ ?e!arllﬂllztg% :agietnsw ?%Ete%alfsfﬁﬁzﬁs%g ?&ttl%zﬁ flesdg
b Rabte e st poshe Bheadmeeraagrtiel Ehfaraproriie A Cleckl materials
fthat bateddtrinentdtiefliaice dmpafdreranoe Ioéctrpulcts aehdeyiceethat employ

tﬁllle§e H'ﬁ&l dfsts as a decrease of polarization, thus
| ess charges rel eased that may be used in det ection of

B BSLAHA R AR L S sy RSO of epeted
Thednxe, wig. Inun@rwmm’rb@zatbfn svitehes esnffarfetigueldiei detegigration of the

Sél@&t@icﬁl fé@bbﬁseﬁ@&hﬂé’@fd}%ﬁé‘ﬁ% cﬁv@fdtidﬁadf thé\rdl@{/fé@remploymg the

PR fer s Bt elaites Httgedec B ety eltpis Bindiigs go  deorease of
ciedlbrivdti@t) thas!ebe elmrpeserpdeasdd ithnt anagi bensqainatetecdionof the

\fm;ﬁcﬂ%ﬁzﬁmr LB the ¥R %8st e%'uiet ﬁgwezﬂ‘mmﬁ%wérﬁ@me

ar| |

d‘ilf‘rVé%ftP C%Seﬁiﬂﬁﬂﬁ fa f‘p%l‘lﬁﬁﬁ%fbof ﬁ\éﬂteléffslt Pha g%‘éﬁ%“ sustain until
ofapigat becdmes bn&tlca/lhere it had been prepared). Even

when the disturbing voltages are well below what is

rﬁﬁé‘ﬂhreﬁgrd‘tﬂerﬁqgﬁis%&' WheoH 1sGBlaped & Iog@bf polasizatien in a electret or
rl% roe ecgrlc e?r?ory Gell%hich has been prepared in a given polarization state and
then is exposed to disturbing voltage pulses with a polarity in the opposite
direction (i.e. a direction tending to polarize the cell in a sense opposite to that
where it had been prepared). Even when the disturbing voltages are well below
what is required to completely switch polarization state, repeated exposure may

cause the material to undergo partial switching leading to a loss of polarization.

Ferroelectric materials that are allowed to remain in a polarization state for a
period of time are subjected to imprint. It manifests as a change in the switching
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cause the material to undergo partial swtching
|l eading to a | oss of polarization. Ferroelectric

woriosno@be that are allowed to remain in a pol BET/XARI0S000136

state for a period of time areg§ubjected to inprint.
It manifests as a change in thé sw tchingproperties
whereby there is a decrease in the electrical field

gfr[)ﬁﬁul%g glfﬁé%‘eﬂe}h%e@fs? Jié?ére%gtqg t@%‘meﬁeﬁﬁ%%gl%g;?%@?fjeﬁ bél the
dnatesigl when ﬁfld’PPﬁélt%ﬁB ity glochigal mi# & %Hi’éleﬁl&f)éwl%ﬂ&‘
rtﬁﬁaﬂi@ﬁidﬂﬁdiréﬂﬂfdnﬁ@td ﬂﬁ dppesitatfiong wherd @ mteriat hey resided during

YRE S8 prib g RRLBA! FRbHRMWIRR Fd BHEAROEN o RaLEEAIRNSY HF Become
rsedkdiay ﬂlcrdlmﬁentln wﬁllcmd@rs deey allowed da tesidg fargme time.
these problens are related to perfornmnce

deémesraldy adriecrani say ctha[tothempmbténmbeamecrebtetdwm parforimanee dptérioration
1ﬁl%?rcﬁﬂ¥ %ﬂh%@w&g iR ERSE ea‘fﬁirthl? Qﬂ\dap f@froelectnc and electret

erioration e pertains
trpaterialsd J@@@@t%for%v@pf peaifl P%af&ﬁd”m@lsp'f@stgf@ degseeypiinglarization
adniderhe PAPsibHLt§ e altBeambl@etzthtipotarizatidndesi dealrable manner.
manner As described in patent applications previously

%ﬁ?sscg%ghhﬁ gy@fe?ﬁ %Pf)h%ﬂ)ln%ﬁﬁé\tlouﬁygﬂed ‘Bgr%ﬁé‘ﬁfés@ﬁladp licant, e.g.

e Sl 5 s e em s G oy ISt e S e
qwiginde dbdreclacivenhageialsf o videes onsideeatoe ydm‘njﬂyfs for use in

%8&8? b&g/ofjﬁ}q_cl%?sﬁngﬂeﬁgg?% @&B]E)Qi <HhG! 'tﬁelf ﬂﬁfrg%ﬂb ‘Eounterparts

coun ens nenti.one
Hewes, Sischiob iqms)m@aﬁ%e%w& Af@de PEguIG organic-based electret or

fRFloeRIcaEd faterid, avhiah $f naythiotved Wilhotusealbeediem fok
cause ob%\%a J es for commercialization. Typically a

f I Wit h menory cells using electret or

erroe ectric erials, as rrem)r mat eri.al ha

chypiesling PhaRery vt Wik MR ar el ﬁwgo?le%tﬁ% Greffipglectric
nabieriabl assthasioey niaedried dias twaphdierlskoftnaltect wishledaydrtof the
r}ﬁgmgéf }ﬂa%‘ff’a{%tﬁﬁg@ béﬂx?é[@p tw?)aitay%@rqff%'ié@fbggs Ok has previously been
 shovexihar a@r farmange| EdoRasle e SHBPTREY B7Inay bR impeoved by

| inteaheiag sbalaliee fusdtRaial atieerang 1rnﬂimmerfmb detaterndlettnede and
Cel L35 4%%6%%01[“ gethlgegi]%a IIn I#Q%na?llaggl n@ﬁﬁ sﬁl‘le?&uag ication W003/044801

feumgnued maithmmeeenteap@haa@, ﬁi@éﬂoaglematqmﬁ)s srgyfigdosed that may be
| {RE SR ‘Pﬁt@@l &gl thenelEE‘@o&J RaterRicormt £idpatate Q’iteﬂ&yeﬁr between the

: ?Fg EQ}F ?af{ eezﬂlea %['yo]ﬁ‘ﬁ V%frkélt@rg}lﬁa g)ltf Eﬁéé?%ﬂi&aﬁa{}ﬁ%ﬁ)nal materials are

neeesrited, . grechitbaieme edndusting adatapablgtofghesicehand/or hyglk
Zi{ﬂgcr)nﬁagﬁ’ﬂ%ﬂeof%gﬁﬁg r%k ?fﬁJele@iﬂQ/ ecRRd |c'6rexta‘i‘1§é§f ie?llcﬁlﬁiee'rr e Olectrode
apaist b b U EROE TSt e R 55% rysSs YsbeetikTe
aﬁ@haﬁgeesf fdréngtandd omid iqmt:ms)heltl\aagetmfelécnrodea shdnememory
xﬁ?{eﬁaf %(E'o%?y E%&%%tﬁ@%n%ll eeLEAd eﬁl[\tai?dadﬁg?oﬂ'@l@@ h%/ay have

r| ment
aasbierseqrfost 98 thﬁiatr%w*ereaa%%e ther memogy cgl
resistance of the nenory cell.
The name “functional” emphasize that a functional interlayer shall have a range of

functions. Not only shall the functional interlayer prevent deleterious chemical
reactions between the electrodes and the memory material, another function of the
interlayer may for instance be to provide protection towards physical damage that
can occur during manufacturing, for example during metal deposition of the
electrodes. Another example of a function of the interlayer is to provide efficient
electrical coupling between electrode and memory material.

e fatigue
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The nane "functional” enphasize that a functional
interlayer shall have a range of functions. Not only

wa@b@bliodsbe functional interlayer prevent del et B€T/802005/000136

chem cal reactions between the,el ectrodes and the
menory material, another function of the interlayer
may for instance be to provide protection towards

Fﬂl%ﬁé @lor ﬁ 9{?&6 fucclﬁ E4hAUeBY £ach dnﬂgmaterlals
& pilor it S fferkgy proied) et

position O el e
Méff: semed: aétacgﬁs HR0EEOBRS 11 ARG ENE 1§3Pefrraﬁh§10f161 silicon
Flfa@é’dl &&nﬁfefdt@m@@ bnﬁk@ﬁﬁéﬂtCAldap@tibh i globet waémnore complicated

lggf,ﬁrl 8\9 s}gﬁe@ fgg%mlﬁav % %{;&@AUCEH aha %a% ltc%{:o %ﬂst WAt existing

yers
rfa‘tleml@glgs rad eaemndsdi sadvant ages vvhen it corres to
manufacturing in a traditional silicon based
fantfeamione svlgtieny presemedtin thdapondri dypicalyssimare inséatde temperature
'H%{pgn&&{m%s' &ﬁ%}%thgﬁn@?ﬂlc}ry @F}?er%r € 'il'lcqlaéseg aBelevated

oduce Co-e exi sting
tEEREHLEES e Shisrvakestibharg) tg mes] regHFsrBeHS oBlciftisnand devices that

e seed ffla kdh dgefteftempefat@reg typically show instable
t enper ature dependenci es where the deterioration of

éﬁg\;ké‘engﬂiﬁﬁglﬁ §r109 GFHeARERs Ae BlLYRELDUSIPE A fdhBSonal Bh@rlayers for

dt et t .
devresed pridbmnge Rete T Fege: OrhurpEra TRt aagticular
ttheregh amdedrfoarmpﬂo@anhﬁsfdxhnemew dévivesrtheuaretojgrestoatach
f&%eﬁ%@ zahghf 5 AURLS Ad ERI®Y BAIPRARUIRIE Hede e

er |nprovenen artic

tiRepelectiamateately Biat popwdigitng shehamy iy Ew ymers like
tmDFapgvglpcsﬂ?H)cew each commercialization, viz.
circurts and nenory cells with organic el ectret or

fI?'isr @1%&%6196 4 &a?@lt &Sik@l o thé @Ees@ﬂ@fn@bﬂﬁoﬁ td"'ﬁ_f & a ﬁ@ﬁfbry circuit
VDF-TrFE) etc.

‘@“lﬂ F’f%ttegl B?rét r]éjsdmpgb\jegcner%p‘mlaﬁg ‘present inventi on
to present a nenory circuit with interlayers that has
iy dve @anpdigcs ﬂmmént qitcuits vtk gntgHayasp élt%t shewprgyaygd and

Gempetdteretible ipetRihay® % dnhiatersHI0NY tefipetitetbsand
tenperature stable performance in an interval of

’@{g)a%cﬁ)te%bﬁécts ?@veﬂ%"ﬁr’cﬁ@f Qﬁa%te?g%s weh |fea?c§rés%é R&flized with a

ST ORGTB8 (MRS SER A SROGROP ORI Shlaer 0% Inpigagyc functional
dAeriager gaprogidedretwediadheianteist aye bf ite gecvodbadind the organic
e%é’i’?e%%réf? %%c{rﬁ%ﬁtfe?gﬁ a?xp ttlih‘? af eeag{ BI‘Péjﬁr%cﬁBH%l ﬁﬁﬁlatyer isa

organi c
aron-eepstucting and substanizally meétrma%ua rf-‘éatavenf@nthé SheATE pifgtret or

%ﬂ'oél&ﬁr‘i@ﬁfa’te@idtl Yehdally. hed pref@red enbbdeent of thepresent invention
et_or

ni.c_elect erroel ectri.c nat n

R AP Shphul FaR ol e g A e AR e array,
pthanr thiei cells of thaimlemmiry cuceids famdistinetopartions sus giobed thin-film
Nadd:d or 1@ @Egﬁﬁ@@ie‘étr@f 6Iaﬁérro"etb%ﬁ1<§ Hﬁté‘f@il' thaPthet ihl%t HBAIBEdONnd
mrcwc{ form IStlnfctIP I ons In.a.alo obal thi [I
electrodes form portions of firs second electrode means respec ively, each
electrode means comprising a plurality of parallel strip-like electrodes wherein the
electrodes of the second electrode means are oriented at an angle, preferably
orthogonally, to the electrodes of the first electrode means, and that the organic
electret or ferroelectric global thin-film layer is sandwiched therebetween, such
that the memory cells of the memory circuits are defined in the thin-film global
layer at the crossings of respectively the electrodes of the first electrode means and
the electrodes of the second electrode means, whereby the array of memory circuits

is formed by the electrode means and the global layer of the memory material, the



10

15

20

25

30

| ayer of the organic electret or ferroelectric
material, that the first and second el ectrodes form

w@oeoosiiesgo of first and second el ectrode neans PCT/NO2005/000136

respectively, each el ectrode ngans conprising a
plurality of parallel strip-like electrodes wherein
the el ectrodes of the second el ectrode neans are

%éﬁ&f Ge1fd re Hzﬁxgga{nemtﬁrgt{eﬁ é)%?%ife Hfattxl'ff?gigﬁﬁéshé/blﬁ ki or

ectrodes 0 flrst g Hg nmeans . t he
degaRlestrat memasy dgyice orhgeie regsigg Lt PHeRLYS P}ﬁmory cells for
| asiey ardreadngperativad thiheplabetisho clamides hasuitdtde venmecyion with

f%tér%}ap%iréﬁfrg Fﬁfﬁ(ring) %81?{ %]ﬁarﬁf' Setdgiined in the

e crossings of
Eiie NN 2?@%111? 21067 o oot s an TerBie o realized
neeaoslinge thebyresdrg 1av¢rﬁ§pnoxmtmarmctinod ifoconatsfacturiny thecrganic
béie&tm@'cﬁ%ﬁ %@%@Efgegngnﬂﬂ%ﬁttﬁ Qh@ﬁfzkhd@yaﬁ%%afae&nzed by

mat e I
p@gﬂgltgelao SE vECGHaY T%K%ug‘ér%%ﬁ}néefiq gtﬁioé% agpurce of
fiﬁhb@@ha‘lﬁhfelrl@yaﬁ%mfeﬁaﬂi exihoat disesdntiof bé imtdidaabmodecndes forming

1%;@&&% oﬁ%lﬂﬁ@ﬁ% ceIIs for wite and read operations

ace via € electrodes in suitable connection

V\%t " e%ﬁ gg%)é&%@%&%@t%%ﬁ f Or%fqglg\f)%\%l pt 1318/2%1{]913 ﬁﬂqﬂ?be apparent from

atle appagtes depdnfi@dtaliaies. are al so real i zed according to
the present invention with a method for manufacturing
tTiee ReanbE sl@éleﬁbm des6Hibedid mote BérailpivitheRterence to preferred

i Ny iaon nethod ein ha

bR dref iR T ARRECY R figures, of which

erl ayer fron1a sour ce, of, f tiona
rﬁg oF 1 BT BESYGLEHETON! BTV AP i pTare cbypaon.
freprasemtitde. of anetdnosrahryi mémotyagedl in datafstorapedevice as disclosed in
ag ges and features of the present invention shal
e appdr ent fron1the appended dependent clains. The
i avention shal.l now be,.descri N d [ wi.th .
58 o s g S e R R B T e SR O£ B feigfhenton
wi,th the appended drawj.ng figures, of which f|
shdwka MegRraitcUaArs i iRg FeaSecond Grabadimeagot BletMésent invention,
present invention, representing e.g. an elenentary

riggrot § VA& bond O£adml3ansm@cla@e, devi ce as disclosed in
prior art, fig. 2 a menory circuit according to a

ffig.S3a a&ﬂt»(edﬁpﬁeraif aafori-eaciive siewdtidnrvewtewn bifdrg cefhingic interlayer
%’H"e{ X]teSﬁrEthW ﬁen%‘é?e%wé thérﬁll %ﬁ?g% oﬁr‘??ﬁ’ﬁh{qeﬁ‘éncf)f the
ig. a

resent | nven neflc

, | pl f.
P Simelh 4 BRAm St He S B eb Erlage has
fdissoeadted and Commpddean whdesireth nzetelaflwomdd Witbrfluneidsofrom the electret

fcir%fr'égle@ﬂme %E@ &, of a reactive situation, where a
met a romthe cerami ¢ has dissociated and fornmed an

ig.e a:,arg}e gxarrrnert)le of fJa ggﬁe' 1%?15\% ce 1rfn|p¥c%re|n{€%t§ (V?lg}l‘ilgﬁ’lg tungsten oxide

as an interlayer according to the invention,

fig. 6b an example of temperature dependency where an interlayer of tungsten
oxide performs better than an interlayer of titanium oxide,

fig. 7a a plan view of a matrix-addressable memory device comprising memory
circuits according to present invention,

fig. 7b a cross section of the device in fig. 7a taken along the line x-x,
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or ferroelectric material, fig. 6a an exanpl e of
fatigue resistance i nprovenents when using tungsten

w@x00da0@30 an i nterl ayer according to the i nvenP@DND2005/000136

fig. 6b an exanple of tenperatuw e dependency where an
interlayer of tungsten oxide pérforns better than an
interlayer of titaniumoxide, fig. 7a a plan view of a

MRE X aadd # SAL S BRALY o il &Q/i&qm%@anegld'@d;ﬁbgsgonding to the

circuits accqording ‘to present Invention, fig.

c§BRJigdf iHH S0t the device in fig. 7a taken al ong the
line x-x,fig. 7c detail of a nmenory circuit of the _
dBlyt peesemt ihventionaisagesetadlyr kaspd ndiingodwring énterdvorighigtelectronic

| irduiBthafreqlii®s RAPSERA PR Hah8d ah$ tABHEhRKE ¥tabARYIaORast one
|.ntroduc%urr} J nto, %\n org?nl c electronic,circuit. tha

t .
r'EQteAnEs Bolig %&YF A feaciiog] %ﬁgrwrésmg an organic
stladirdti dryferratleceasmatemial lonatgghbitwetw bwo iebasédodes. The functional

LB Bl SRR WLl U, e SRR B psic e

Rt GBORIGCHES B o B L ATGENG BiTAl Hlﬁf\@}qﬁ&yéflmgﬂayer is

sprowhlieg chetiedroaplihebstweenehotlectredehed theoskganndectret or

t i Chir tertal

(OB QLIRL R Bi LRl Sl AARLAGH RN Bhially b grevnt

i iwapliens Rtwger tecelppteede amlieicigane clasast onéeregadeqtigdeaterial. In

ﬁiﬁ@@t@ﬂﬁ@,%ﬁnﬁtcﬁﬁdﬂ @Eri@’_ﬁtefilg lrtha't&%le e;ﬁtefll@ﬁ&tselfi iglchosen to be
aratil n e Sl a . I C I n

rslncrd O BRI RO BRI Borstiyn b B8 e qlaBfY BYERK: o

efeeretestriomateial piet.gbe interlapards isabstantial bdigierti tghnttve to the organic

tdbSiretaf? foBOIERY matdkfal Dt RriiSylhNall A8 fuRdtesdaAY®erlayer be
hosen to,be r el.ﬁllgxcfiant f
1

itself is ¢ r _undesired
ehiatanis difoRiaeand et BRI LGing Kemghg SRptie elsstreber
oferfoetecadd acteriad. Mt farihat reduce the pwbabil#y lfarysrchirsactions, the
SHRSAL B R WD RS0 LS o
figtfatayshmatqrifl dp faiye theomteriyge inhe argasiesderdronie CHpt. In the
;@’setip’vlbﬁ o fdluow, the ifiventionheilbbgdicibsed & furehieraletail to provide
Lr ctri terial . To. r
BB gLk s B A0 aovamase or e
nmpverlives are di sposed without dissociation froma
source of functional interlayer materiel to formthe
i Tmt cemfj anyottoni with e pregenti invedteoot theibventorsouidertobk ekbamsive
Fptdon | ' i WNE S .
SESELFHH0 8 UL LRI U i il o
tigeroglactipg matesials pripkeyied i £ARAY 9T 1 Hiean sRIO BN E kg toFor ddtn storage
| andeprocessing applvaivngthooln imtirbuitheithoesiendrldyevesnt shawn in fig. 1,
teﬂﬁi a9y ?@Eﬁ&;ﬁtsu@ﬂﬁrl}l%?lléggfét SIARbWA ih rﬁ/gg%. Ak Ly gﬁeé i e prior art
t'he causes Of _pertormance deferiorat ion in-organic, )
etieqt ghovgr inf Bgr bevearein & phaetepdafesrasiny aptetial 2 is sandwiched
Caraebi electrbies TR MY, WsGhIIEHE §denftBE ntkith GySdiMUAOE vaiftd first and
Ip%??:gﬁ(? gk;gﬂgggﬁi a!s,ﬁm%?cﬁfyf (?brgltnglfleé]cl}? {nrté:rlflellctirslg Wlet gi%gttret or
ferroelectric material 2, which e.g. may be polymer memory material sandwiched
between two electrodes in a parallel-plate capacitor-like structure. In case of
circuits with interlayers 3a; 3b, at least one such interlayer has been located
between one of the electrodes 1a; 1b and the organic electret or ferroelectric

material 2.

Although claimed to be generally applicable for organic and polymeric electret and
ferroelectric materials, the subsequent discussion shall primarily treat organic
ferroelectric materials containing fluorine, in particular VDF containing materials
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and also to circuits with interlayers as shown in fig.
2. This applies to the prior art circuit shown in fig.

wdazzooshessed n an el ectrode ferroel ectric mat eri aPCEND2005/000136

sandw ched between el ectrodes fa, Ib. As will be seen
the menory circuit Cwith first and second el ectrodes
la, Ib directly or indirectly interfacing the electret

%t}f %bﬁsél%hfpxmﬁ%h&ﬁﬂs% %nd)‘M? t&hp &Ly ﬁmerﬁﬁh@rl‘@éﬂdﬁf TFE.

fl gra sandw ched gt %H:C{ zﬁ
ahiupecs) iane leaasg%r. loghSYiddodts thd tsrephesdedtn presentation
ahd ¢ol IehSom'pad'S dlasses bfupatesiadathaBbpper df pasticudaeredemance for future

[ been | ocat ed bet ween one of the
dﬁgﬁct%%gge{é@ts Ib and the orgam c electret or

&er r ﬁﬁééﬁﬁﬁ:%ﬁgﬁk@(i@?g%egﬁl ggl}r{g}l tgls gg%gﬁ og li)r(laaterials providing
el!npm\reeltpea{fuinfaam dbé émtantars tve foundsg fadter isubs eguformance
%&%%gql&{'ﬂfa@?é far %dﬁqfﬂpkﬂtahf ﬁﬁh p(i’éﬁ%ﬁbl? He%ve@lma gic

mat er | ntalnin [ uor | ,
681’#%%“@??90?&@%??%5\ %paé Fsen B rﬁv@w%}aﬂ?f@ t3plf and the
angHmic eleetrepot fommreseotdit materid thadfesultsTRIndBsirableasterface regions

gﬁﬁ%ﬂ?ﬁ@nﬂaﬂgﬁfg@%est b g{eolyﬂeg&tf %QE%IQWO%We%ﬁs stated
iRt f@cgonﬂaﬁataﬁaleﬁra lohe ; pdierigd PomBERian et geard to both the

feldctiodes and ﬂ%oﬂggnicrﬁl@d‘[ﬁbr feaseldcion ?hﬁﬁhﬁtbm gheransino specific
rinmen i.n

PR B A B o

fistgnldyer materiat thap is heovwe td be maie e‘taipé@ @md nelatrmﬁw@ﬁh@n the

'e?ecfuﬁ);dg 'T%’aie‘cﬁglélnfﬁ%la@%glttb hpe of’gaﬁl‘{d elesir¥t &eﬂekl%\é%étr1é Fnalté‘rlal Prior

i.ons i ng,,pa
B RS BTTEECLPR B TFCETE DT THEE I ARES BRBALS Sreegie clectrt
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Moreover; in many prior art circuits, the performance deterioration show strong
temperature dependency, something which is undesirable since performance



10

15

20

25

30

35

exanple the fluorine, which typically has to
di ssociate first. For a given organic electret or

wo evosaedsectri c material, persons skilled in theCEND2005/000136
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the polarization state of the memory cell. Interlayers with low electrical resistance,
i.e. conducting interlayers, are presented in the above-mentioned W003/044801.
The present invention will therefore focus on non-conducting interlayers.
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tenperatures adds energy and increases the probability
for reactions in the interface between the interlayer

wa@ar@stisor gani ¢ el ectret or ferroel ectric nmateei/abD20065/000136

the threshold for a reaction tg take part is |ow
already at relatively I ow tenpératures, an increase in
tenperature may push the nunber of reactions over a
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focus is on extending the electrical properties of the
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CI%PQ fiabi8s b %r 1@9 e%trtef)opfeg e(lj(,fct it %lﬂ)é}éﬂ)tﬂhgrinterlayer
Shiepia M e oA
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Desired functionality of the interlayer structure are:
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materials in interlayers have to be dielectric with a
relative permttivity that is about the sane or higher

WO b@s/10d300 rel ati ve permittivity of the organi cCPCT/NO2005/000136

ferroelectric and/or el ectret terial. This is in
order to keep any voltage drop over the interlayer at
a reasonable |ow [ evel. In nenory devices of relevance
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cfSFTéPE ITHy™8fE r ode | ayers with the organic el ectret

or ferroelectric material |layered in between and one
drigmer B shawie anashen priefaread epbodimsat wéan oxganiealocirgpis @icuit C
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electrodes, as for example as presented in the prior art application W003/044801.

Variants of the embodiments presented in figure 2 and figure 3 may for example
include circuits with different combination of the numbers of interlayers on each
side, e.g. one/zero or two/one. It is also possible with more than two interlayers on
each side of the organic electret or ferroelectric material. An asymmetric approach
may be desired in situations where different electrode materials are used on each
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none or only a small and non significant anmount of
waosamispgy vol tage and rel ated el ectrical fi el PICT/m02005/000136

applied over the interlayer. Theg reluctance to react

with e.g. fluorine bond in the organic electret or
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xﬂétgfl fyers 3a, 3b here prevent direct contact between
f&ct r odes la, I'b and the orgam c el ectret or

];lﬁ@r@t%\lr ge%% Ivg ng(g)teg Y %lr%%%t}cg zﬁ?’ag{rsg’ toI ’816 1nvent10n shall
frerw beleremplitiedun eomaldeZalb.rEbr@mlph[fmﬁ‘aon ayéredssnpef ngnvenient
r@é’én‘gﬁfjoﬂ 5‘ f"od 1nMY’Brt &r@mﬁ@h&lf&?acﬁ akh?éle@h%& Y§ €2ndidates for a

over a east

g t1 \ f ionm)n surf Eﬁ:eg 4‘1 Tlustrated
e108¢ked Tdi‘ée Hﬁ%lr HE TR eAR &Eleodng pog bg YnP"eﬁ“‘r @14, @s tllustrate
natfeniral, isHugihee aSustedvo bnttehbrmpraet end ambserdaotlverpatt in the

Q;r%ﬁﬂc %‘i&:@l‘%’t Sr %r?&élé&ﬂ'ccmﬁfeﬁ%y ' Thecslgfa‘fﬁ%g uli'gv ngba t1]"5‘abct10n takes

aql@cap%mtdé@ lélﬁsféaf@ﬁ bb’e@&‘ér@tﬁav@ldsﬁlﬂelndhe tnﬁé réwgam gtuation in
fﬂgiﬁt: 5af ROX if Glief lﬁmh@CihltdaﬂamtrﬁdtbﬁhI WhetdeR 6s b heetaledid Kdnay

rﬁgl%%le l I t Qn“:i‘trlfeesz (i%?ga rgide yB&)%I‘i%]%yj étfh tf‘\gl?re 5b where

er
ianeaetien ba%tazkan)lloaﬁ, the inderiatier mwleeulehes disgapiated, the fluorine (F)
tqia%tr&eén ﬁb%qft?te T\?BF ohH ﬁnd[ftﬂ{eeﬁlleﬁeil a%d&?@ﬂblﬁﬁqe thae feMes a non-
a Sl,an er e (9] I
8k B R et 18k G PRl DRI Stayer
baateriels that dreithy mwey rgductany chre fprovingdd bylonk by calculating
_ldsff@fén]%%f? (15 ﬂiacntﬂé’l}ofe@ (%%Ht))a&tco ih tE I?ﬁee Qfgfl‘%&frﬁ Sformula:

pi ca e i nterlayers 4a 4 ctro

%ﬁ%ﬁ%t LSRR | %@W&at e o act e,

pfp' LSS T RO 3 L RS
I(FB/‘ htodhes 1 theuhdss stbldincbtilf Buende CRFR) that imay fofm) el n denotes the
r%fgi bbﬂ&?g‘%f%@{ﬁ a%lg%“ﬁl?e ftkcgﬁ m)¥e% cgﬁan%%&%ﬁgl &,X). Using

.th@ éb@%@%@n@ﬁyr@wﬁ a@pa@aC@thth@nmaéﬁws hagthecadvantage that many
flﬁmfg@ﬁioemtafarﬁlmsethe @bnd@meﬁgﬂmbﬁla&ed@ bptveaer) ti@ytrdtyth of the

i, eﬂpgrlg? :gf? t@tbld)% 3 V\'h EIlIlfearSﬁlq i el aes;e:: f%ﬁ ¥%ically needs
|tg ba estimatest by @\perse)azﬂlmll@d 91 ‘é@tarrbd“eorcﬁxanml% diwislieg Bend strength
glbrr gzla'éé}ﬁls%?mﬁldﬁu%cllc?%ﬂflgﬂ%lb gﬂﬂ?fhet REnbAYET S-F Boddd&esults in a
Gh O iR R L e oL el e B BPFEH Cprfand in o
melemeaé VAIF chaier PagitveiandlhoglanhethberoD fexartht éormulal) indicates
shaekied bt 46k Btant RS r8RPAS. 1b R BhekifydRr reactions. In table 1,

some results are listed based on calculations according to this example.
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el ectrode, or top interlayer, will typically require
sone special attention due to the risk of danage of

wo b@sabase@dy deposited | ayer of organic el ect retT/802005/000136

ferroelectric material. The |oyreactive property of a
functional material according to the invention shall
now be exenplified in sone detail. For sinplification

a%lé §aS 9B eGbsi I RYRBH BRlenBHASF B&l@ﬁlaﬁ@né‘ & BHRryOderamics
binary ceramic nmaterials are sel ected as candi dates

fo gactTV fayer materiat—Froorime T a
pol D;‘TQQHHIE brz\{[ég}gfllustrated |nf|gure4 i's

ar. aAc.clne ana ot o

furl. 1 tHet—t pe—tne yant—and—rpst—reactive
part 7.06 ?@@ or ganll’éd’éllr%efqd@t(r@bf erroel ectric

matleri nl The sjitluations..in-which a reaction takes

pl ad®0or 70t , are illustrated by figure 5a and 5b. In
the non-reactive|situation in figure 5a, RRX is the
bi n&0Y + fid@r | ayen Melbgdémim whetee( MO O$), & anadiaim arideX
may represent O ggyig s), N (nitrides), C (carbides),
B(borides) etc. | ?lgure 5b V\,here a reaction has

t n—part the—imterta CtSS —ated

I VTETI TR A T S B S RS S S B
ttal—and—the fluoride has forped a nopn functional and—

Undésiig 1eibad" ] Naparimg RXRe (TEa) JEOFIATGPIAn] £07,

i nterlayer nateri Ha?:frﬁﬁhﬂtoxad@(}t{f@g)ms? sradigd (a@azcy)an

fon exanpl e be done by cal cul ating di }?erences (D)

R e R R e R T

he ot e Winbor TP P GPT G (P5Jat o .°“n’t'h'§' most

St‘_hl a nnt al 'Fl ||r\r|rh: /DEM +ha 221V f arm

TTIC T AT

denét09) riie> Winbe M igRive paEds (Bav), R et (T

i ntlerl ayer cer am| Q\lomfiginehitfi®nKAIN)USlangltiheéorhievdaB,)
t her rodynam c approach with enthal pies has the
advantage that many inorganic materials has the bond
strengt hs tabul ated, however, the strength of the
%@%Qgﬁ%&%’lﬂ? tJ Eie?bogg past 3}51% @se%égFecge%%'e nva?%u% E‘nt%ﬂgyel materials
gBeisHR sgiafsqan%i Y Hle!f‘hl@ aie togganig £HgsTist o Wmlmﬂﬁmwals of
stleagéd) for a gaseous carbon-fluoride nolecule with

t he nunber of C-F bonds results in a reasonabl e

eSHrhé@;(éfH le@fof %Q&t{‘oyaf'ﬁbtéri)eﬂs W?ﬁcl{:@afrpﬁ’é"uﬁdqﬁrthg endrfoy) circuit

%@ m=.~rw¥}l:g§luql Positive E%

ag {9 fheghvemion ?aiy%lv%mm exliftt destaptions of
tfhatti e m’ekluszéramhattare seiaed foriuse wiklo@upriapenstaiyinganemory
rlﬁgt%h%,%n?x ﬂr@wtoﬁ é/ 10%1%({5‘[1{1?%{1?}1%19559‘)&%? %]dthg?éad[hat certain
on ca at cor

I ONsS a
Ml%mt@@lm@amﬁcé“ﬁtrﬁaheﬁgrwéa}rbnﬂra@u@ﬁ?W%l? apd ggpglymers of

C‘EDFI'andsl“pmps‘l@a@ﬁmlcﬂlalff}plr@(hlsfecastrh&nawatdm% hefutsediata storage
| (0] |

V cfe FS 0a fré]lgtr {h% ﬂhgﬁ%ﬁ{gf tu? 5 %&g&%cﬁgﬁ %ose ‘
feeqcsapiw@d tchaﬁen@s dvp &9 éh%lﬁlobdlt¥\ﬂaﬁ chemical aggressiveness of fluorine.
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Sonme exanpl es of functional materials which can be
used in the nenory circuit according to the invention

W@ b@bl1oaseav be gi ven, with explicit descripti onBCDNO2005/000136

functional interlayers that argysuited for use with
fluorine-containing memory materials. As previously
nmentioned, this enphasis is based on the fact that

SERHIR 1fL WRSth NGk iGeNE Rié e P He®4ll C ferroel ectrics,
in particular PVDF and copolynmers of VDF and TrFE show

Fﬁ%gbﬁghggor&rﬁfﬁﬁf %@&e%@ylt '??F&febféldsthépatﬁb'ﬁé‘Bﬁlagf‘EQramlcs

rotalde immetakoides EenegR e ARsrBre fastash o ver éNfﬁééfeC@a@é%eﬁ?ii P ke stable
Ghalal anedss, dﬂﬁld@@ et Thidfi duet ty thedact hatithalbonding energy for the

A B SRR P b el LB ST ATBl Sndra RSl 8% Bfaion
atmnbers i(e.gi ¥.red4o bt Maereandorritipilaninteest ingagunction with

Sﬂ@&ﬁ@e &g{téﬂn11€%<fe@1%%1&@rn@§ Bké¢ PVOTE THesfeRdrEfbr AR Iis thdthigh
nsi der

0 be stabl e net ni t . horides, .
A8k SomBer Baice YRR Pap it C I hends L RERYy i that m
finrthelferrmxladé};glvnn@bnwasihlghe hi gher. Non-conducti ng
nmetal oxides with high oxidation nunbers (e.g. W Ta,
acYondjegfopanéd tisiaplsamelifteelagsit metal o@ijedris shown in figures

V%eaa%h;fil? %I 6{]aht[hcoré¥f%lfrﬁg$cg?h£fe %r{ ﬁl%rgééﬁeg '0(1\’§u1{%_r%% (E \{Qg é\%}r@? ina
reapycicen- Blse nfemasy ical 0(f¢:h¢:;yn§dfﬁa%entt¢d By munthél thha*he m

I éins&ﬁn{e% oPFigufeld 1sQ¢d&ﬁ‘jS1ar@@ @(va cb&ebpcﬂ{@img'rbﬁuatf@ﬁﬁfith@ﬁt
per I man

SHAET 1% GRELO QA BB h OB A RS By o GARn gpide (TiOx
amamily dii Oglyis rconfpatadhigstrenooWiQie Iif Weoh) figureg P(VDF-TrFE) is used as

(ﬁ%ﬁﬁll tf@frolale%?né%@ﬁfo}‘ ﬁ?altérlé?fanﬁnﬁaﬁlﬁﬁ?aﬁél%éﬁﬂd@ﬂlaitéhal Apart

Ctgﬁ%lgtﬂéérlnt% ayety g}e‘, %%6%? %@r gtfﬁ%{lﬁyngﬂlﬂst%sﬁen figure 6a and 6b are

i a3t @iy @8 posdiblef MOy as Bbeddyer gho o improedgferfammance, here

1'i]1ttl‘§{r5f%§et{y %&org{/&f‘%@b‘?Félﬁgné Tb@ﬁ %Ifrég'st@:;?eﬁ' @%fﬁ?nt?layel A
(S imterbgn s ?réhqrébpayétlmpéovﬁéﬁ?ww&f pihieahis ool both in
t ﬂehﬁﬁl ofl fuadhee b Citicud e yoket et hdlxedApaperaturermbhilustrated) and in

1?15 l&@(ﬁ%}%ﬁ%&?e §1{§%}Hﬁ& %S %ﬁoévﬂr ntf%‘?lrgggofﬂe e%lu tS a line with the

ure 0SSI

| mf@pta@@@s besrsian th@pﬁb&ﬁé@lcsépﬁwgéﬂu%ﬁ"e in the polymeric

I ﬂnkeﬂll%ltry ﬁia@&lé]}/thH)ﬂh@t/ﬁﬁbcﬁtﬁtﬁgﬁes ﬂ%SdLﬁp@tmi gnalpwhivlegichaures the
a, ce

e ot e Bl bes Bel o bR R pp by soparately.
bibetheaich omevenﬁleamtmd: vbbie affthe aninnieignpthassbean lasefhméhe

t Somenghibg (not illustrated) and in ternms of
tenperature stability as shown in figure 6b. The

F &S Sy EInhA.SI %?nev‘h{rﬂl %Favﬁﬁggé‘stcﬂfe' 3 fe ?c??ﬁiatq{lnéﬁgn in the
r el uctance meric
oy §f tntag%tpn @ﬂugss\rﬁt emakgial ithatpdieady ; @%P%@l ltﬂ%“é’

dgg@cb gpd is used in
Sfa%ﬁ@hmor\f\hl“ 168 sh&dd Wesenttieiad @@f Iﬁenlﬁﬁcﬂuﬁmigrmlﬁptatmn and thus lead to

OB s B a0 Fla P BisPORTT st its ePlpI SR sBHE cipguie

oancpudingitglad pieasntineentisgied in the
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normal i zation. A WX interlayer has sone further
advant ages due to the fact that tungsten, in the form

w@boosuoggsd en plugs, is a material that alreadyPtiEEOR@SI000136

i ntroduced and is used in fabr1i4:ati on. This shoul d be
beneficial for manufacturing adaptation and thus | ead
to faster commercialization of el ectronic devices

EXRho Ng TREA3Y GréhiGUistinted kS eF Hafgidi0 the present
ravention. Exanple 2 - Ternary ceramcs as i nterl ayer

M%g rtél%lapj\/gé}x?ﬁ@sr nﬁgﬁﬂpﬁ&fl%‘f@y 0% c?e%&gﬂqg lf!)laé)wtfﬁgl %104,
BB aaé Meh e |Sb@Warﬁe@1@v&%uq&fagseﬁe@vqnﬂaﬁhwamn sranytef the
Bingar et bRldesX OdgameGeas@i®s 280 eﬁémgle\/ﬁ Netdary ceramics with

R bFuhe AL SRS TR o de Rl " O

o TS O ) et ke SRR s B
thidkiniess shill prod'eahese saffideade densepeercedpie toqirewartt coatace between
@E@t%&ﬁofgx%%tl gflliache @g?antlggle%{&?gf g:rf#e%:&ﬁ@tma%rlall However

er
e%%%é@@é@y%t}ual@qséwgdperrsﬂwé?ﬂ potmlydzedp ﬂflﬁf@r@ﬁf interlayer
mate@faﬂsﬁl)(ﬁheﬂﬁh&his ahst meY hefludmetthe shickedss ney thenfybe@figerface on
t he nes c
Wﬁicgr Fg )}%trerela %1%{ & de ngltt%&) ?tffou%ﬂﬁg neZ% gnhciw It]?(!]laﬁ{gle 18 cllleé)osned
hew @ub$eslua@td@§¢nSeaie deposiserber émeﬁig thedpterlayas and other
HERPBIchBthO8 diRRr@imdligl telited lcdkemstmde Theke case of W03 as

ﬁerfaﬁy%%ﬁ@é” s R ap v e U S AaTEY B3RS ottom
d:ieemodeaadncantatgabusltyena)aive thidepotiangte dayer depdotedam a P(VDF-

ﬂ tfreﬁ%@le%tﬂrvcaﬂlta%a%u@w b @ﬁhashamgfagtebaﬁmtm@fk@me not
VDFTr FE) err eI ectrjc nmate

Si 1 r al.. A
Wstloeky eﬁ%@?ﬁé@%ﬁ%ﬁ@é alpygys PS agmallyp Seerfspp ihdaced over a
Wiy faget dnd iBhregarduvd thid drisebesirpble talways ilterlaysrthhd is as thin as

gf(ﬁgshﬁgebllﬂg il ﬁﬁgg?ﬂarqg%oé S\QQSLItﬁ%%l §grfbahc§1fs§iﬁrtﬂe L@rface. An

esira use an I nt er a
ppeaTass spdacs ey allont elgcirpfs matewds] tayrapas g Gogtast and Teact with

@enﬁg&mw %ldc@et op €ttt ecibti@itsmhteriae:. §3¢1ﬁ&1¢ﬁ‘u31_Aﬁ A thick layer, that
ﬂnﬁn@@ &’n? §o1 c[ g%%avg'ﬁg%@f)k&}”% ﬁhﬁ‘%}g& Slag%eﬁfefoq'% ptrcg’v E00%er in
orareiden since itherpavidh baless prepability igr spelsrasstions, twhlék over time

may @husel Hﬂgheﬂ wftbl’té%' drvphad mﬁ@gedﬂeﬁ@?mm@gﬁp@m%s f a cell with
n. erore er .l oper a
T WGt Y LA L SoPBGoREL 5 1 OBREE M0 A

reactions, which over tine may cause er vol tage
Begpe Ashowadugaatiop r%re&?m%ryp%%ﬁst$ et hhq Presentafipention are
aploy¥das intdnedryagienudts ihhemiatrixc kidresedlaavand bgedustqnits. Here

%ﬁg coHst&tla?e 58&&%85}&8%%@% ﬁlﬂg rn?erzoxﬁfh ceaasséﬂow irpﬂlan view

nventi on

@nﬁywy&@ aaxf,l lﬁ@ﬁﬁﬁ%ﬁ@ﬁlp@l}ﬁk@l alﬁma gt X 1% naélaﬂé%%laﬁf 1@ organic
Elestadt (ﬁffeﬁ‘ééiécﬁrié Glddreal 2HBER ib MRy meaisy intdtéealeol1Be sir¢eit. The

nq%}nrolr})i( dg\gi%é ERE e% a”;?a”é%{% r%g%{‘li}g evide %ﬂl%\e/\@hére a% A8 W 1t%\ﬁ'1ng
transistors connected to a memory circuit for switching a memory cell C on and off
in an addressing operation. This would imply that the memory material of the
memory cell C in its unaddressed state has no contact with any of the addressing
electrodes of the matrix-addressable device. Basically a memory device of this kind
is formed with a first set of parallel strip-like electrodes 1b, which in fig. 7b is
shown located on a substrate and covered by an interlayer 3b of functional material
followed by a global layer of ferroelectric memory material 2, i.e. a ferroelectric
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in figure 7a and in cross section taken along line X-X

in figure 7b. The organic electret or ferroelectric
woriosno@bo 2 here is the nenory material of thePCI/NORIOS/000136

The menory device is terned a pi}ssive matri x device

since there are no swtching transistors connected to

a nenory circuit for swtching a nenory cell C on and

gslyh{brama@ﬁ%ﬁ F@ @?{16 ¥ Q%108 I@é@%l o FufB dnall Rddterial over

I RiRh SRSaV Eled d50EE SIS OISR e g iReHq Ragallel strip-like
adl@b&sdesn Ha. b airfenckelsomiiogdnal ipad theelacidodssidylse as to form an

dS%thonﬁ%hécQﬁ#deym%rse i (E)fyelé%‘?%'gﬁf ?fcaﬁlg g;blé' E%arliéd as the word

elises pHaawatriy-addsessab hemmgry thy% vl ebecarasigs 4 can be
Stb%%fdéli 8 ﬂi@cblflﬁﬁés" edrdif. APthd¢reEsia Qbet%eﬁfthe word lines la and bit

f }éﬂgstolﬁggrlpﬂrn@trﬁé' %/é‘#lhq g gpg ém%ﬁlg pi Hé IO%XIGIaygr of memory
fleratmale%ﬁhlmbe yreanory weiviste widl camprisesa pbveliydofoperory circuits C

9&&9@4%) t&@lleun{w G ie@id@lo dBRk &stils 1ﬁ\ﬂe¢r matwa hmer fiemory
is

DHIFSE 1 sCHPYR 7 BTt ARt PR BLS PG B et Bhere corresponds t

oondofj timapieyiduwsly pesedted prefdfrsd Iemboslunelsts tod thioergaaie electronic
051%‘89 ggé’érdﬁ{geﬁ)t ﬂl@gﬁt %ﬂ’é {ﬂv)é EH eIne(!)tﬁglt FBARShE Fuft@ldnal material 3
ey

. g. regard
oY SeRRSHC ARy irdeitgesapsRectiyglisleotrodes

| ba aad 1bewitk ghe dechoag nidteriddi 2 sdndvashddeheesifetwéin. Thshall be

CLOSHESY tﬁlﬁ{ X‘ﬁ%ﬂ}&rﬂ%&‘@ﬁredoflthg Eﬁ}d ﬁlo@sﬂgnﬁ% H 15 BaRbe

nenor X cel
| BRpstdesd wetiagilayer pvertheseleieodashsr(pr aéoﬂ@éled separation

Vﬂa'ybr)@ﬁf@ﬂﬂeﬁ&t s’tc@hdl Eﬁhhlllztr}de@icem%imidfeyst%l{e@iwﬂ the@op thereof and so on
ﬂr foerxsrf g ggacﬂ%%%? VBHJ?HBQH x{y (%'v? tgshgneovx(f:nr e rfygism a?t It isto be

d@néﬁrrstqold tbab@lgcfs@dﬁm 1brformg1g the regpgctieels ‘word and bit lines in the

Cﬁfehﬁﬁ?%@&et i f@é‘?a afl \M'I‘leoao&ﬁl\ﬂe@té&' WitR ‘s@ﬁ@cﬂé %ﬁvmg and control and
preferr t.he or.ganic.e

Crehiie CaREly B g Ro iR B SR CICAUARS Brine Fisrigey ls of the
wavatksx talddrésaatdlt inggmadryndevegd, althGughstherpeviplerhl iemternal circuitry is not

I §RRGE Ih VR dRLBAS &¥EFs. 3@, 3b which interfaces
respectlvely el ectrodes la and Ib with the nenory

er gﬁgo%ftﬁﬁgigﬂ%lcﬁggntap o & l?rﬁlttf/& %@d{%&ﬂﬁ? %&dﬁlné(grg V&,?Vllcne of this kind

. : devi ) W
f fegluirps sape atisnéian ther lbmoaéi@tw therapstppea fhatitlgoe electrodes 1b

| @O’lﬂﬂ &W@Ea&eh%n&t{ ﬁﬂisﬁ@ﬂaeS ah@ ifieallg d%ﬁoﬁ%d' &h global layer covering
a a_secon eyice can
SER Bl wAUERL=C S QTR RN et £ St
splattlwdcmhth@gnapbncrprocmﬁ@rfqrrmém geipaskabio himeictectivdes 1b.
pA'lt@fnaQNely F&rg’llr%éféég%t%ls WAEes etRededthad cﬁk&?&fégﬁgﬁo |l electrode
EhEPYRLE fardad iBARE Sustigs A theBaieunice aBbrRwr By Brocessed
seﬂlecabde ntaténialnghiah df wopinedlconlidbs plaghnige cuntduhe sldotrode top
pﬁ[ﬁfﬁe@%@of%'ﬂ r\%@ﬂlt %‘f@ﬁé At Pe 1R %ol ysegﬁmlaltisteps a layer

% ITHtrI X-a SSa m)ry eVI ce, althou
b pbhwRctionsk paterial cop §rdp§’nr?<§ta glhbakays ipiBe memory device
datr&i/vthm thie glieteg layer avafdnéngo@r nateetal gnaépasitké befdre iaRother global

nﬁryéf 5a %ﬁ"i‘ﬁ&%ﬁ%i a1y p%%ya&?cﬁferﬁl@ tHe El(ﬂ)%l layer of memory
material 2. Global interlayers is favourable since it provides good coverage and
protection of a global layer of memory material and do not require steps of
patterning which typically will increase the risk of detrimental reactions between
both the electrode and the memory material and between the interlayer and the
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requires sone attention to production detail. For
instance the bit line electrodes Ib could be | ocated

worood/1edbstrate S and initially deposited as ap@l/abados/000136

| ayer covering the substrate wligreafter t he el ectrodes
are patterned e.g. in a standar
phot om crol it hographic process to formthe strip-1like

bfntenldrggna%lt‘fﬁlt f—ﬁ%eh%loﬂﬂlﬂeﬁ‘ﬁfé MglitePBERbBUuCtivity of the

recess a cross secgti.on .corresponding to.an .
cindenaisae % Wi Wil e PBFHIEE) lﬁt¥ﬁ®f§ﬁE$¢§F& infygiual memory
t bedly. fihiid Bl rehsoampphp didledtat ynterlages sed cadsddredddvantageous.
o ; 1 . | o §

a0y by fhEF s nLGOYLE BE OISO RBIGIEY |20 piBbipd as shown
t efiguhsendpessibly coppredliyyPleaparaia wyepwith 1P%Hjé‘im% pnd
Fﬁe;fakﬁtﬁ{g' ﬁ%@’cioﬂﬂr ¢ tealiltiputthchgreligiod comen aasermogl dbate

ayer j.n t DI vice. S
ofERzas PR s SRR R b dlg B fiprep Ry dhtion in o
| passive3nabix-nddressablmmem@repiray- i s provi ded covering
the gl obal layer of nenory material 2. d obal
i Atrantray eddresmbieamemoapdevise € ¢hik it carl b suigaddel arrangement of
c t j f. :
oA Ra RS (BF WiABaRY ierch AR b MR oF et Sgntign on o
t Ypgedumagsiveinargligd setlée the risk of detrimental
reactions between both the el ectrode and the nmenor
ni¥oet & alctlzortadrerdiaegrio tiepieatwrinagwionafia dehesitifngrthe interlayer

NBa8driAlin ahﬁ%@turiﬁ% Poddest ByEhEMAry EREMIELS shall be discussed in
non-cggd ctivity of the interlayers, else there wll

b BREEGY ed i nt er connects between i ndi vi dual menory
cells. This_ is one reason why dielectric interlayers
aMeheaigh sy drsited tadwiaimizgamdssirgd regetigns Beiwesp ths funcgional

| Htedldyay @hd 38e oML tletigetalrafoirboldesid materal b oniickd dtdsis the

shown.in fig. .7 dp I e o
SR Dbt e iR 0C AR pERY R huftaBp iy diopagge on rop of e
f lavet pHihe orgenicedentret oy ferroalestric anateriak Node thas dgposition is less of
NE RSBl eRSYh &L tHeThREab: RAiSpdiedonld bottsth MEWMYE layer , i.e. before
cl,frcuits C?% ordlngctotege esent lnvej[’]tli)l’t‘:lnt?1 h
pﬁgesl?%ef%‘fﬁto ithe QrEPEYSHT ROPY cE [capatepial. Even though an
nintetlayea dul cesabivithrtberorganiedlecizctod: fertiosldeineimataniabgheoretically
CAAERLE 85 BRseTml Lol AL Al e, i i o
hBigReSSAT §§%€¢gﬂ§%@mﬁ°0§ieapeforwog HeAdiBd0 Al BH gomgfunctionsl
t mtetheceps esedad’ Aayens,i comfosed dé pestibhpyodires,ilas eéo bayepided in

[ i f act i 0 . AL - .
SRR 0 AP RO 0 SRS A RPN o i e

i Berdiananeg 1p @ HAZATNG YBYuheieyien dgiore fatigwneiieds Ricchpeoms
f sigaificanal Thené afd afyar hightknehgeolmyaived i@lthedepdsition and there are

g%’a{:ﬁ% GRid s \Hﬁér% " lem]ll@s GF e i%"flérla%tef Biait%}]atl Ql?ef' It;ormed in the

epositioni of the interlayer, especrally when he

i Aerasitigrepracessdiliseg arl insprlexsy refteral tpeis iperiwplative the electret or

ofcgsdl&ctat aedte@d] Bhy bRIVEARERSS [f Caré®d £6ti taken MMy tAdeposition

deposi ti o% .S _less.of a ([C)r obl zm Whgﬂt}tlhe [ n][‘,eil gl{erf LS it

dPSEERH RIS (e PP B Ry B e faaguigspgieof cifcuits
according to the present invention, it is advantageous to dispose the interlayer
material without dissociation from a source of interlayer material to its target as a
layer in the organic electronic device. The non-reactive property of a functional
interlayer according to the invention will be better satisfied by depositing molecule
species of the functional interlayer from a source of functional interlayer material
to its target as the functional interlayer without dissociation of individual interlayer
molecules.



the presence of the organic electret or ferroelectric
material. Even though an interlayer in contact with

wo b@saoggami ¢ el ectret or ferroel ectric nateri aPCT/NO2005/000136
theoretically shall have IOMIpizbability to cause
reacti ons according to the invention, this is not
necessarily true during the deposition. Formation of

af'S' 'kg{n? ﬂ%bl@rﬂg r@l%edft%rlgéh ?H&ngés%%ﬁmﬁﬁ%l %Fplcally evaporatlon

ction pr
echvisPenthalhbs BB Gt coRU BT BEcBRLuES L RiTGe Fashiat Wleas
Cﬁﬁ@lay&b ﬁ{htéﬂilﬂ?fﬁea@ efe ¢vHpotalts yf WO cahfmectiallpevailable of high

p@%m& L@Bg@f Wga%%é@gﬁlr@dm{ ?18 14@‘@%&%&9&&165 below that

ofernerafiitgh a@ﬁéh@ﬁ 2easpoale é@lvvumwemes sy fphevapation.

there are reactive nethods where nol ecul es of the

i It gartiayler fortd, diut alse foocerahiésnint demethépibsic drorp number of
%}?&%Sde 139 t@@hﬂlgh&r ‘Jh@?’ ﬁfa?l 'B%tLFs%H Bor te??thplessﬁdﬂf%rrfng,

atlvet e el ric teri
p?wer%m heyrm aagree q%nhs[eqraxfgwoavmn rtlrf»@?uﬂon CVD/spray

deyrodyisis and gwlame slepositibabyidippingnspid hua;t,mg or spraying.
conjunction with the manufacturing of circuits

aEﬁl‘%ﬂhﬁ&ltE @n& Bﬁaﬁb%%&iﬂmdtt@ﬁd@l@tﬂa‘f)@ bebit Efe%eﬂt@d&fé&éiﬂ@@@ﬁe in order

t t
RSB aniphe 10 OB EiveNRyt phf Atk LR isebls tp porgons skilled
' mSthf’ artg &t isa®t antengest thah spdvéfiorefarinceeblatl boppmsidered as

dﬁffﬁﬁﬁong BPtH&%ob@ ¢ hh e BIvRAGRE  dxbe P framl Widtik @Q@forth in the
i nterlayer aicor ing to the invention will be better

SHCOEINEYIE HEPosi t i ng nol ecul e speci es of the
functional interlayer froma source of functiona
interlayer material to its target as the functiona
interlayer w thout dissociation of individua

i nterlayer nol ecul es. To keep problens related to high
energies at a low |level, typically evaporation

techni ques shall be used over sputtering techniques.
In the case of WO3 as interlayer material, there are
evaporants of WO3 commercially avail abl e of high
purity (99.99 % . W has a nelting point of 1470C but
sublimes bel ow that tenperature, and thus a reasonabl e
| ow power is required for evaporation. In particular
for WO3, but also for ceranmics in general, there are a
nunber of various deposition techniques that may be
used, for exanple sputtering, evaporation (thermal and
e-beanm), electro-deposition from solution, CVD spray
pyrol ysis and sol -gel deposition by dipping, spin
coating or spraying. Enbodi nents and exanpl es of

mat eri al s have been presented hereinabove in order to
provi de concreteness to the invention and nake it
applicable to persons skilled in the art. It is not

i ntended that specific references shall be considered
as limtations of the scope of the invention, except
fromwhat is set forth in the acconpanying

claims. CLAIMS 1. An organic electronic circuit (C
conprising an organic electret or
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ferroelectric material (2) provided between a first
el ectrode (la) and a second el ectrode (Ib), whereby a

wa@edos/10d8bdh a capacitor-1like structure is defi nedr/ND2605®00136

organic electret or ferroelecti%c material and can be
accessed electrically directly or indirectly via the

el ectrodes (la, Ib) characterized in that at |east one

i norgani c functional interlayer (3a; 3b) is provided
between the at | east one of the electrodes and the
dfGARVIS el ectret or ferroelectric material (2), ands

that at |east one functional interlayer (3a, 3b)l is a
nioncondinotgange aledtrontestizavii @)l goniprasing matasedze electret or
rf@h‘%le\éfﬂé a{é?%.l gﬁﬂ?ﬂ%'v?de%' IRGVEES a Hrst @Fe&@@&l@?ld’)'a@ld a second

erl an tron
Sirdtnde 5 % %rsbﬂaﬁg v p ot clies SevaPISBegined in the
thghmt:feeecmfeg aniferredlecticanaterial amlican beapedssabelactriqadly directly or

eﬁgfg%ét‘ggZ{a(t:hgte%clt%\dg%gaBQ% provided between a first

n| c. electret .or
feherasipragadring ﬁta%téﬁﬁisélonf’ aorgapis nsHEBHINTHHRYET Gifab) is provided
i twedmyerat(13ds: ope oYitliteelebebdeemd tie crganindladted or deleoclectric

( ?bfgeFi%PFE ¢ gdso@g?%nl%aﬁlo %tf(lgl‘,?gﬂatl 1ﬁ{errpa§7lale§3ta[ B5) i %S non-
a@@dnqﬁm@ ang sehsantially I@ﬁarra@@@m eéetiygta 'llilstora%mr?@ ret or

aefosRdirid AARdridl YPrEdmepaly.i nterl ayer (4a; 4b) of
anot her functional Tnterlayer material provided

iﬁt Weeﬁn%E%e{tﬁzéfecﬁeﬁlco&r&p@((%l KEebfDH8 %0 Claam 1, b) and

e organi rroelectri.c material f]&2,[) onal
agcgenkeed 1) 1Bt the G gane RGO GUE SPIPRESE B ey Jfepftions
lintechgeaidpraeded betweatn afirst ekestrooied 1A umot theneganic electret or

'fg}r%%e%yr% ngt)é"i‘lal %@2, ah§ a.as%@l?ﬁc? ﬂg{c‘ﬁgﬁl@[ Mt&'lﬁﬂfr ?3bﬁ$1%wded between

action or re
asesansesieeiresde ke ag@ jtles ﬁqg}arglceeplggttrﬁ‘re@r froe feetric matetia ().

ferroelectric material (2), or one or nore reactive
sheci eAn@egmnaabatmh@rcamnﬁ (C)casgputingfio chemci,r cuit' s

Qﬂ%gz?ctéél%dt 1% tg@e;‘althE&@'@hG aﬁhﬁﬁiﬂaf’fzﬁer?ctfdﬂap Lﬂ’[érl&}@ (4a 4b) of another
SR SRl risriah s AT B koot & Tetsh oy (€ dRtrodes (12
glozald thapeganic electietohistteetactac gladeasl Rayer of the

organic electret or ferroelectric material (2) and the
f4.rst an osgamadleetreﬁidaiﬁtﬁlim(&?a)mcéichngItb)clalﬁ 1,An

o(‘%%?ncg%réfed?é JBQP étqﬁgsjtt ro%xﬁ'fﬁ?étfar%a? 1‘3&%&103@ & a@a%ted to
mertgipate insa gpesifiaphamisat werapn ovbop\ﬁlrkgr\ggh, jope or more constituents

elfakt ra@j&ﬁm%'dl@dﬁett ot @n@@.@&h@l rﬁ&eh@l ¢2bfibRe or more reactive
characteriz ct ona ,interlayer

PGS gEhtatd f#lsmawlgfs S A

el ectronic circ (O .acco |n% cl ai m,

char acfBOTgC £ Cfrﬁﬁ’(c G 8’ff§F1g |t?itcgnlna¥fer
natiaeddteizddsinahbi atdesst onetfenctional ceeslayer (3af 8b) alprohalked as a
Cé:l%gl' lg§el%rg€fa%ld P b Elcﬂﬁl 'PﬁSf'efj ak'tl?@o%meglectret or ferroelectric

material (2) and the first or second electrode means (la; 1b).

6. An organic electronic circuit (C) according to claim 1,
characterized in that the functional interlayer material is a ceramic material.

7. An organic electronic circuit (C) according to claim 6,
characterized in that the functional interlayer material is a ternary ceramic material.
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9. An organic electronic circuit (C according to
claim®6, characterized in that the functional

WO paosnbayer material is a netal oxide. 10. An BPCTOADR@5/000136

el ectronic circuit (C accordi to claim?9,
characterized in that the functional interlayer
material is selected as one or nore of the foll ow ng,

W Z. tANGRIeRN. OXEHEni AR %t‘f')‘ LEbfEng 1Bl yRgenuUm oxi de,

vanadi um ox| g niQ |umrf%§|, € or t|t%m Em ogl de. 1%.

agcpatied 18| thatthe Aprctéonal interlar§t BRIy hy PHGTE PLFeary
kerathizrasteeinl #ed contaidah ntdtd witharkiigh eketatioatnumber.
ferroelectric material (2) consists of single
b@ryol eg%ﬁférgaﬁ’ﬁé 1@6136&1;: a@dm?at)y%&bming@@@layﬂieﬁ,s, or

en or ,conpo er eof.. . ctrenic
e ey AR aPa T T et RaRb A ILE nB S0
that the organic electret .or ferroelectrjc terial
(18) comt argr¢ plgshpRie. citepit Ky wa&ﬁpg%&%ﬁ ni ¢
chatactdride@)inabaichdifogetionat limeriniler mhieriat isesal@wed anone or more of

Jins : ¢ 1 : : .
S L S IS Lo R BRI S mIBAEh h e macium
i g inEepide jog dtamiany PXIOE) | pol yvi nyl i dene with

any of its copolyners, ter-polyners based on either
ddpol yiepsgamic Fle¢DEpRictditmribel)adcerding wg VRENTY,FE) ) |

?%gra?wg%glqg ﬁgér/tl tRe ?r%eﬁ'g@ glﬁié%? bf @eg%él@&iiﬁ\g%%tleriﬁg&) Qbnsists of

| S, S, S

aitale 2] CaHeT itigomeb digmeddymels, SaRo ity cr blends or compounds
ghaedbf.onic circuit (C according to claiml,

characterized in that the electrode material is

sel ectedl oggn@helebfrohiBeciflil @Y digorthgid lasm Mi z.

AU A Pee T SR sl S Pt sl BREgmachar G o8 ains

dlugaiice el ectronic circuit (C according to claimi,
characterized in that a plurality of such circuits (O
fl8r s Avenrgapicelectrotis afcudt (@taccrrdidgteskadlle arr ay,
| , Ltas ( . .

Shafackafregan RadhehlE STETRG Ky Rl & et Dyis splocied as one
@r@wﬁ@féﬁ%&lﬂ@vm@r vize Mobaiiadidene feareds @ VIPB), pofygpylidene with
tahe offiitsstopahdngecendotyacisriagdes of leithet bypdlomerpareVoms

. r r c ;
bl tos ARSIEIT B G AR g REE B B tons
$tith poy pkthedy eqnolyness, cyauopohymousered ayanepobineess vodeany of their
cbpolyafers.he second el ectrode neans are oriented at an
angle, preferably orthogonally, to the el ectrodes (la)

th ' ; ; : rgani c
gfg'ect r%erg bfg%h};ci%l?%%?%ﬁ: rlimé1 @gbaglﬁgﬁlﬁgﬁ? E%%nge{: (Zf) IS,
SEAARICITEE 1R RbaldBe plReEode Mptprighisiselas Weyo e fellgying
tnheterials, viz. aluminum, platinum, gold, titanium, copper, palladium or
conducting alloys or composites thereof.

15.  An organic electronic circuit (C) according to claim 1,

characterized in that a plurality of such circuits (C) forms memory circuits of a
matrix-addressable array, that the cells of the memory circuits (C) form distinct
portions in a global thin-film layer of the organic electret or ferroelectric material
(2), that the first and second electrodes (1a;1b) form portions of first and second
electrode means respectively, each electrode means comprising a plurality of
parallel strip-like electrodes (1a;1b) wherein the electrodes (1b) of the second
electrode means are oriented at an angle, preferably orthogonally, to the electrodes
(1a) of the first electrode means, and that the organic electret or ferroelectric global



menory circuits (C) are defined in the thin-film

gl obal layer (2) at the crossings of respectively the
web@stiogsgdes (1a) of the first el ectrode neans BOMNOR@35/000136

el ectrodes (Ib) of the second ectrode neans, whereby

the array of menory circuits ( is formed by the

el ectrode neans and the gl obal |ayer (2) of the nenory

&leﬁ{/@'l%e&fc ww@rfédl ﬁefe%@{wgenn gua{ltﬂapyg%&l@;n%gy cells of the

r
L g e e AT
pespeciivelylthe elatrodes (Er)arfdhe éast adperate meanst adethplehadrodes (1b)

\é'f%hé E%o%h%%&?fa%sm%é@s bherddy BiatA ?lo? rﬁ&ﬂgﬁpéﬁaﬁts"ﬂdgns formed

ba thﬁeir?@ttﬂﬁ’éé m%&nwﬁdhﬁcslbgéld@’y%rf{%gpéébﬁ @emmfﬁ?ﬁl@l the

ﬁhérﬁéh*yt cetRMehliSing hndintepigad Ip@sﬁ{/@ﬁialtﬁk addressable electret or
ectric nateri

SFaRPeaE 31?%50%518“0@'%*@%%' A deRsYmE e ?fﬂe&é% emory cells for
Meratstandriead opstations tefemnplece miaghp g}q_qtro@ga( BbY) isratghle

EBRn&d R Wagestértnal cikdlitrFer BRGInG] 8661 Aldeddte@iomnr
ferroelectric material, a functional interlayer

hgcat ed ,ef Y ed: &Qﬁﬁﬁkﬁﬁ'ﬁ{goﬂleo Affic égé‘ct%rﬁgtcfr@uﬁ‘%t)hl‘f)%smg

or gani C, mat eri al racreri ze, oSl t
ABlwaupigel %c;saeé.oesfelfre%e%ﬁ@ miigeia] BRsidechpepes atirgiglectrode (1a)

3h) of Jeah@ ebetifode (06) dnthait leastaneifiseimoayaric iettdayal(3a; 3b) one

it t
PR oot 320Ft 2 153 An@ hd Bl UiBlirdt SEHLER A R MelGial, o
feediatiahgntedageraliognied, beé‘ﬁ%ﬂﬁa@@ elsctiedempddbp slactiorpptivigeorganic
twnetihgnal i nterlayer (3a 3b) by one of the follow ng

Fﬁg%?‘fgsﬂes{}abgo@:}osgfﬁlgt épgegg agesagﬁtgé ?c%r tgg?%l?é?t n%g na%?rl%er (3a, 3b)
$uim geloudeposfunctinnalyintiryehmateril gathayg @wpﬂa@ﬁnw individual

%ﬁ’él@cﬁ‘é@tfdnﬁhging(’che%’ﬁctﬂﬁﬂal gee0sidri(94 3wy, spraying. 18. A
nmet hod according to claim 16, characterlzed by

qu%ﬂh%ﬂﬂﬁl&R%Qﬁtho%ﬁhQF s the functional interlayer

Y evaporation and, usi ngf as _t he evaparant
C 1aracterlzed by depositing the Tunctional interlayer (3a, 3b) by one of the

following processes, viz. sputtering, electron beam evaporation, thermal
evaporation, electro-deposition from solution, sol-gel deposition by dipping, sol-
gel deposition by spin coating, or sol-gel deposition by spraying.

18. A method according to claim 16,
characterized by depositing tungsten oxide as the functional interlayer by
evaporation and using WOj3 as the evaporant.



