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Particularly the invention concerns a logic device which may be used for data

memories of the ROM type, the WQ_RM type or for realising a data memory .
30 which may be erased and written once more, and a method for addressing of

such memories by purely electromc means. ' '

Even more parnculady the mvent:on concems addres;mv of daua mcmones

wherein the memory madmm substantlally consists of organic matenals and -

the addressing takes place over a passive matrix of electncal conductors which
35 contacts the memory medium dlrectly or mdn'ectly
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25 There has in the art been proposed a number of devices which are meant to
realize addressable passive memory elements based on the use of an organic
memory medium, Thus there is from JP-A~4-145664 (Takeda, assigned to
Canon Inc.) known an organic electronic element wherein a thin film is

‘provided between overlying and underlying electrodes, the underlying
30  electrode being provided on a suitable substrate and the overlying electrode

. crossing the underlying electrode perpendicularly. By varying the electrical

voltage between the electrodes-the conductivity of the organic thin film is
- affected. This conductivity may be maintained permanently and used for
| representing a meraory state in the thin film between a pair of electrodes.

35  There is, however, given no indication how this method and device may be
used for addressing in Iarge passive matrices. '
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in that the cell is provided between the anode and the cathode of an electrode .. . .

' means which directly or indirectly contacts the functional medium in the cell
in order to effect a direct or indirect electrical coupling through the cell,

"~ 35  whereby the cell directly can be supphed with electrical energy for detection
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char ?ct e zedrhhmgbhal marual felationshigp)| tha’etllmel\ecn'odg(lheazfsl of thescedhiscfoemall! .
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substanti al | ?gﬂ gé%fﬁ&ﬁ{t b%vaen %}f?gﬁs?c qvegylag ‘geﬁgfmgredl umis -

a pol ymer nanenduttorandh\thaﬂﬂm qelistindhe functional medium and thexr ass1gned
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functi onal nventi Qn
el ectrical | y Beanseandthat @é\ﬂuﬁéﬁﬁﬁd mnémmtoffdhe 0311 has a non-linegg é@pedwgcq 0
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an advant age§Hé e CAMPHSINE-QRE BT HIQIE lerggﬁmwmﬁls and '

~each cell COleth aaﬁemordewmcﬂvam f!h@rmenﬁeﬁwenaﬁahﬁerm@ f@lm
cat hode d.el ectraode ne suc the VI ce {o ct Il cal
net wor k ! f d% %f aﬁ e%“ ?f{f'“ﬁ e’?ﬁ%ﬁ
formed = said functicayad Mahunubémgtfy)miedmuh)a lmmbgenousgozt $teat;ﬁ)¢d/ sEmcture

t | bet .
ndvant ageous ORI e PREe subse BBty SP8Rs materials. sypelyips i
el ectric condmergy to eheecq:li byintewiding dhe onllthetween dhe anade andithercathwde in
contacts an elegtrode xﬁé’dxﬁ WhickdirotlyPbr ﬁltﬁiﬁtﬁf&él&%ﬁﬁ%@ rsub§thaﬂﬁ‘31’l ded 0”

each side of unct tween IS a
el ectri 0 conmxsmcsmatﬂml mrﬂa@ cellcand gpplying to the cell an electwnw&agﬁw ch

contact the fuffichs arittecir il@iredeleeGidal co gﬁﬁﬁrt ughahe defien in

either case the electric conductors provide or on a substantially

| ik
over e pqpdin to e HVRREOA AR S OSHLEFR oW
devi ce accor dnn@mdoaqcnedmgvt@rﬂmanyenm may be employed i1 an opticak dete¢ataror s on

at |east one gLge &Fd 18 Vorahktr?0 8hta RItIHL Bdvick 8F Wath processing device.PY 2

transparent naterila

25" According to the invention the cell preferably comprises a rectifying dlode
formed between the anode and the cathode, such that the devme comprises-an
electrical network of such diodes.

It is according to the inv:ntion,also__preferablé that the electric.conductors are
provided in or on the functional medium and contact this directly or that on
30  each side of the functional medium and between this and the electric
" conductors a dielectric layer is provided such that the electric conductors
~ contact the functional medium indirectly. Further it is preferable that the |
. electric. conductors are provided in or on a substantiaily layer-like aubstr:uc N
adjacent to the functmnal medium on each side thereof. -
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In an advant ageous enbodi nent of the device accordlng to the invention,

“said-pol ynewowssgssdal is a conjugated polyner. = . PCT/NO48/00185
advant ageous enbodi nent of the device acco-ydl ng to the invention, the
polymer material is a ferroelectric-polynmer. In ‘an advantageous enbodi ment
of the device according to the invention, an " organic materi al

of Ejhet funct Ir?aﬁderr’fﬁ@le?ﬁké &’?lﬁihs@dﬂo%oéﬂ Qﬁg@?ﬁl?@%tﬁt @iéans the electric cor%ductorI -
conducti ng nateri I S en erre a anjLsotrop ectrica
Conduct i ng. s MYANEERR AT A IS AT, oF Fidg OF B ARCHAGal AT
surrounded bforafedbfattidmsphrémtahsterial naterial, and particularly that the
conductl ng domains are formed by. phase separatlon bet ween at | east two.

- organic | r f
Iayer li ke SWH#W&@% Pm%oﬁp‘éhﬁf C dc@laggﬁ?lor l.‘%cmde po? n@f'{dagésxlt rates
for these arﬁlqopolymmtﬁrmdmie&rably beingieconjugatedpolymedium  In an
advant ageous enbodi nent of the device according to the invention a -
83381&&{106 V\hPféfeﬁﬂﬂ effi brg mwmdtmalgnlam@ls@ﬂo fc @lbeﬁidalmogﬂ?ﬁﬂ?ghﬁ@tehebn
-added to an or sai ctiona a
organi ¢ mat ePf h?ﬁﬂ dI%ﬁ ayteé?iltqegg‘ﬁtub?a ri {/hfr?gglm
\?\EneLat ;9]9 by ehrzyeIsach that mltsaotgam@ mateﬂabmndmnnhéf Tugnce ocftthmenntteddsghtlmmd
ich effects e int a

advant ageous PeREBH Rent Srorafd WEOREERERR, F%%*%y 08 piE i bt
nore subBt anme&cthhbdenﬁ'adtseﬁdchmmb denceof she Sanetionalmadiumenal
medi um and are capable of emtting or det ectl ng I I ght on different

wavel engt Ihs Ph a'%l‘e%x{ré@ féﬁfﬁodﬁx‘éﬁ’t Qﬁ@ir@aﬁl?&flﬁteﬁc?l &ppbeentdddeddnecdeniorec
ener gy. n an, advant agequ e devi ce accor.

i nvention, tSEDSIAREES 8&%? ??i;(cﬁ ge Seégctglcfg}qrggpg@( F}négg @g{e&ﬂféﬁrﬁl an
| ?dvant agef)us d@ﬁd E%htmﬂ&eleﬁgﬁxbmrdﬂ\dlﬁfermmavbla fﬂ'doaﬂﬁs ombeert added fusible

uncti.onal nedi um co ses ageous . .
embodi nent oFmtcl"i‘écﬁ'é a@ﬁ lﬂ %ﬁb{cﬁ%ﬁ}%ﬁ &fﬁx&&o&é‘a@glc rrag%rlal of
the functional nedium or a substance added to this organic materi.al
transf edSf rorinmtbmmepfm@d smbndiment an preanisgnatesiad 4% aderspe t{;.grlggu
an advant age%ﬁfﬁ[’??‘i‘fé?ﬂ%léﬁﬂl&?lﬁﬂ&% A E@AheY féﬁearembdmrmmn an
R

organic mate thefunc di um i t stahl e ¢ rmation
ord ~ organic material 1tse tl or & substance added tcrptlhxs organic ma MHAR
‘transfer from a glass phase to an amorphous phase or vice versa or an organic.
material may be a multistable conformation reactive organic material.

20 Ina .prefPrred embodiment of the method according to the invention the cell is
formed in the intersection point between respective substantially parallel
electric conductors prov1ded on each side of the functional medium such that
an overlying and an underlying conductor intersects each other in a

~ substantially orthogonal mutual relationship and comprise respectlvely the
25 ° anode and the cathode of an electrode means for the cell, such that the cells in
| the functional medium and their ass1gned electrode means form elements in a
matrix whose rows and columns are defined by respectwely the overlying and
underlying electric conductors e '

o Preferably electnc energy is supphed by mjectmn of eiectnc chargﬂs in the
30 cell. ' '
L Further in the method accordmg to the mvenuon 1t is preferred that the cell is
formed with a highly non-linear voltaoe charactensuc
Preferably the method in the cell is formed with a rectifying diode.
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reactive organic material. In an advantageous enbodi ment of the device
~-accor di ng o ggrss3ganvent | Mﬁ{ anic material of the funcPCEMQABABEE UM is
an organi c sem cond @ WAS | en prefgrred that the organic
GhSQWH'| émr ms_

sem conduct or i g di ode junction either inherently or in
conjunction with . I'n an advant ageous enbodi nent of the
- deg! ce acconghegemh ! aﬂbvﬂtﬁtdrmfha@fbe@hmeﬁ ABitstade whidhear et hﬁlﬁﬁl |

e SRy asafiofas el ey sichThal e dbighed ikt pReeby togbhl?
(7,7,8,8- tetvhﬂ@hampganmtb ﬁﬁlekcmeﬁargysa@lwwmemggmfmhmml ex- with
an eI ectron _do %?’P hﬂ vant aﬁq@ﬁﬁ enbogr nent %Il he ag cco di ng

f0 the i nverergipn s fredht SMaRHAL e RRRlRtEo RE s FRSGHIRA BeiRECEE 1o

i nor gangc s el changed ihrap advantagdons mamerded in respective one or nor e o
separate layers. It is then preferred t hat one organi c sem conducting

t I
mat eri.a 'SWﬁEféiguc“ﬂ# OhaRe: q%a%'ﬂée&‘: éfefgérebi)mo%e%eétaheeémchby

i nor gani ¢ sem ¢on ornms .a e ction either inherently
or in conj urdpplisatignof elestrerensrgy canemit Ihrgilﬁﬁn eiguavRICBERS AT BNt of

the met hod Qﬁfféféﬁtr\ﬂa%leﬁﬁﬁ banaaD it Rprefeifed Mt spécﬁrﬁlrMatﬂ&nsﬁt:@l‘ofmél on
poi nt between re tive, Subsi gnt I al J aral.l el elect rgﬁ conﬁu‘i ge %}
provi ded on e@&’(ﬂ? 1§f°h§§g er%q}fq%vaéﬁegg’ ¢ gPRUCANESHC
i nder | yOng - corepetiRls imtlﬁsmnhemomam a:dx}mrai gous thabs logitablalye assippedal

mutual rel atio Eé v%}]ﬁlt ﬁocﬁ{ﬂoﬁﬂgfﬁ%%a%n& um

W

el ectrode ndg Wﬁéﬁrswﬁégﬁrb% ﬁgﬁlyﬁﬁégei}lﬁjé
“and their ashedogidabvehteripddeteetion dfcthenlight eemissionrduringan iapplinddewr ows and

Conduct or s VIS VALY HiBOGA! tREed kiRNaE WhAdeAD I docs A6E 1| P
cg r/ ra i |t s 2 (r) (J\S/mﬂmdnmﬁ the phyrsxgal gt chemidahstate w6 |th?§enmr:écn]edmm,:tlge é?ee?%. .
Qo 25 by ot HaIBhERRACEAL R Yeink A8pLAIAR difthe Tofedk VAGLE ¥

suppl.i into the cef I'n an

advant ageou nbodi nent of. th acc rdr t-o, the | pvent t he
energy is smef%‘& 3, OrEATs The ﬁ’ge};*se%fw FCtﬂ ggtqlﬁrt%gerﬁogql%&gtcl n an

: ad\éant ageo\llrws1 pel ;mstprei!er@%dibthﬁb mﬂogglc&tmhm m]}gneldtmethemﬁéhtﬂ dﬁt;i%ﬁhﬁé?ér n a
subst ance |c can ﬁg%%?% tcTe (ﬁ]&g Jcation of electric energy has been

added to .an @%11 functi onal nmedi um such that the

It is also preferred that a logical value assigned to the cell is switched by the
20 supphed electric energy chan gmg the electrical conductivity of the functional
medium by resistance heating.

Further it is also preferred that the logical value assigned to the cell is
switched irreversibly by effeéting an irreversible change in the electric
conduetivity of the functional medium or that the logical value is switched

25  irreversibly by effecting an irreversible change in the interface between the
functional medium and the anode respectively the cathode.

~ Wherein an organic material has been added fusible microcrystallites, it is
“preferred that the logical value assigned to the cell is switched ureversfbly by
effecting a fusing of the microcrystallites.

30 It may also be pref°rable that w‘xenm an orgamc maierial 1ts..lf or a substance -
- added to this organic material can transfer from a glass phase to an amorphous
phase a logical value assigned to the cell is switched u‘revembly by effecting a
transition between the glass phase and the amorphous phase or vice versain =
said orgamc material or the substance added thereto ' '
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_emtted l'ight, possi bI y toget her W|th heat generated by electric energy
appli‘ed, trWQbQ?r‘@-"@ chemi cal -reaction.in this orgaric .nateri ACTNOW/GASr al | -
[ rrpedance of said functional nmediumis chagged. I'n- an~advant ageous

enbodi mrent of the method according.to the invent.ion, wherm’h oné’or nore
substances which by application of -electric energy can enmit or detect | i ght
on different Whefﬂmragldﬂ:gamc matetiglfis memultistableccuytfbrination reactive organic

thectra chaduRPHRL it BRARAE IR vilhe IS AR LU TE Sl

vol t age val udrrevensi yalupgewaangcmelccm dieldiin the cellen preferred that a.
| ogi cal value assigned to a cell is switched by applying a hi gh vol t age

‘value to Ei he'IQfé'inveﬁﬂdnrsﬁaﬂlﬂtﬁw‘ﬁ&%’s@ﬁs@dlm\dﬁbfhedéﬁiﬂciﬁt&fifﬂegﬁoﬁlfvrftﬁe 'tlght
.em ssiongdurin L. ow vo e ,val ue, ‘su said ce

| ong wave| en&?‘grmlﬁﬁ%gp 91‘%?“% slertngally Q‘ffg ﬁ?@i‘i’ PaPsIye d@mﬁ

state of the tﬁumdthodaﬂcconﬁngnt thélmveﬁtﬁﬂswﬁm Rffefehee tonbe Wp ngeh@émmwﬂn@bt
bei ng depende of the logical value.. In an advantageous e
met hod accor aYr}?ﬁf the invention, wherein an organic material of the
functional nmediumis a ferroelectric liquid crystal or a ferroelectric
pol yner, a | 8if.da schematicadly apbin perspeetve shewaa prefedcd prhndiment 9f ahe
i npedance of f@ixCaddressdtle %sﬁ@&%%&&r&ﬁ%oﬁ RNhvehtibpe met hod

according to the invention, “a |ogical value assigned to a.cell i.s switched.

DY the, 3PPl B SRR R 8 R AR R AR A AR
enbodi ment ofneltWerkret hod according to the invention, a |logical value. .
assigned to a cell is switched irreversibly by effect| ng an irreversible

change in t hgigl PssidmaticaBpan ehibbdithedt ofaccdilREiHeodicevdifgmi, 1n an

advant ageous enbodi ment of “the nmethod according to the inventi on, a | ogical

val e e 915 oo calSo i B4 AL RBPUBE WAL ESS 19,0 o

irreversible ange in
ei ther electr an adva - enbodj ment of the, nethod according to
the inventi or*g véng?‘eeaﬁ @1‘359@{’-?{3 g&\%tmr{ wsedin, 2 vobuReH data; Sorage

or gani cwaterde’vlms)br ﬂhfalf;megslﬁgalevmtdl um a |logical value assigned to a
logic cell is switched irreversibly by effecting a nelting of the

m crocrystal 'ﬂ%%s%&rﬁa&@al g Fm{ﬁ x}i’{a}é&ﬁré‘ﬁés*lﬁdal Aahafiel ng
to the inventi erein an organic nateria se or ~a substance added
to.this orgarﬂ%’ﬁﬂit}lﬂﬁh&m paymatrixnaddressabdepassivy seuiae ansopdimgetor Biean

anor phous phggge @Irmw ce versa, a logical value assigned to a cel I S

SW tched reversi t he sw tching : _

fig. 6 an e*:ample of addressmg with generation 0+' light emission in 2 cell,

20 fig. 7 an example of addressmg using organic light emitting diodes in a cell,
and '

fig. 8 an example of addressmg usmg a ferroelectric liquid crystallme material
- in the cell. '

F1g 1 shows the electncally aduressable passive device aééoraing to the
25 - invention realized as a matrix addressable device. The functional medium 1 is _
' provided in the form of a planar layer S. The functional medium is an organic
“material with non-linear impedance characteristic and p0551b1e with different .

odi'nent .of "the--

~ substances added in order to realize desired detecting or switching functions: -

~~ On the upper surface of layer S there are provided lines for electrical
30 addressing in the form of a plurality of electric conductors m, and on the lower -
" surface of the layer S there are correspondingly provided lines for electrical.
" addressing in the form of parallel eléctric conductors n, the conductors m, n.
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belng caused by a transition between a crystalline phase and an anor phous
- phase or’ vViwe 9485333 | ﬁt‘ﬁé’rgmb material or in said subspcrmossioes

t hereto. Tl » 10 11 'In an advant ageous
enbodi ment of thé thqﬁ_thc ding to t he “i'nvention, wherein an organic
material of the f mediumis a nultistable conformatlon reactive
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by Genor ati i mbydeH ity GFudBohanGitn thal ey fork? adbERLEA 44 €18, 1Y
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accordlngtothelnva t{cﬁglna a‘éﬁstori;g gtiwc 0 data
processi ng. dERIEEente qtya%e frerwar 9 fkﬂ% YRS

currents or @hﬁﬁfam@iﬂddagmnmlﬁg @adhs in an matri x addressabl e passwe o
devi ce accordl ng to the invention, fig. 6 an exanple-of addressing with

generaty zrq %os‘ﬁ%@ h%h§ Sf gmcé'édduct&‘ « ahd axg ﬁi‘%ﬁré@‘cﬂ%ﬁ &iagi ng

usi ng organ| In a ce Ie 0

an
addr essi ng ucpng)rssesépge@leéghe P]@CP'OQG eans, By élfl ﬁéoﬁﬁt“&u Bitt> ?%
Fig.. 1 shows if iRe elReiddecmlhns ﬂﬁgf&seebécmmw me aﬁﬁ%@%aﬁm 4il1ﬂ@hé 0.t he

i nvention realized as a trix ressag_le dev he functlo m 1
|

is provided icleatrrde Beans %cﬂl PI fipy rOTSEV Etﬂ“SH%ﬁes ngrege n
‘organi c mat erinﬁéntmﬁ theneel i naay asrwﬁﬁbeahnctm &caeogmtelemend op(nch:hieél ast h
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lines for d1fferent physxcal or chemical states which may represent electncally
' detectable logical values.

)

In section this is shown schematically in fig. 2, wherein the functional medium
1 is provided in the form of a layer between the conductors my, n;, the anode 3
20 and the cathode 4 of the electrode means Ey, being comprised by respectively
the relevant portion of the conductor my and the relevant portion of the
conductor ny in the intersection point between the conductors. In this -
intersection point, i.e. between the anodes 3 and the cathode 4, a passwe logic
cell is formed, in fig. 2 denoted as 2k, in order to indicate that it is located
25 between the conductor my and the conductor n;. Fig. 2 is, of course, cply a
section of fig. 1 and it is to be understood that the whole section taken along
 the conductor my w111 show a total of y logic cells 2 and y conductors ay. If
x #y, the device, of course, forms a rectangular area. with x " y logic cells and
ifx=y, the device is square w1th x cells

© 30 A more complex embodiment of the device according to the invention,
' “exemplified as a section through a cell 2 is.shown in fig. 3. Here the elecmc
- conductor m is provided on a substrate 5, while the electric conductor n

: r‘orrcsnondmalv is provided on a substrate 6. As shown in fig. 2 the conductors

5 m, n might contact the functional medium 1 directly, but in the embodlment in
35 fig. 3 it is further shown prowded dielectric layers 7; 8 between respectively .

the conductors m; n or the substrates 5; 6. Hence the electrode means E by its
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el ectr| cal addressing in the formof a plurality of electric conductors m
and- - - WO98/58383 . 12 on the | REFNOGIIUHEE of
the layer S there are correspondl ngly proyided lines for electrical
addressing in the formof parallel electri-c conductors n, the conduct ors m,
n being provided nutual ly orthogonal” such that they forma matrix. In fig.
1l is the deWeS31M1demdd$4ﬁmees contarts thefundtional mediamch direstly; he -
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o € purposes, 0 e nvent i ce as S
denoted as 9 c(t,orél@ng Sdotgq aeceéﬁq:re%ggw@% 1nea'£t€? ﬂ};ﬁ&ﬁ¥ 5§ $% nct i onal |
mﬁdl um1:on E hﬁ,t mgmabglddmmancﬂaﬂms?loggw %cﬂ:ﬂm?uch g%i:enftﬁqemh aiiﬁl?mecﬁr
.chemi cal stat,es i.C 8 vahpes.
I'n section tHE ‘é@ﬁ@ﬁ @ ﬂe ?ﬁ ﬁge%" 1grel n 'Ssﬁ % "?ona*|
medi um 1 i s psontchdng elemént ihar datafpractssimg dewiogeen the conductors nier],
nferr], the anode 3 and the cathode 4 of the el ectrode nmeans E[ferr] being

o8 e e i gl i e e
i on poi
bet ween t he EKEMH% gle ?lﬁc‘ifﬁ S ni‘?ﬁnér]gé&}flfzgnwbﬁprﬂn elpc Sﬁ@\%"e?‘f‘ %‘%‘ e‘af’nodes
g[ and] tise Ca{Hb@étbt %lpﬁm&? ylf;;ldltedl cttir dfdxilndais chat %@df stare i1l the fumttivatadd . as
err], in order to.dndicate that. it is
~and the cond TZ‘I‘? ﬁﬁaaseéqhémggfméﬁﬁlﬁi%c }ﬂ%gggépﬁl on@a#jﬁ# (ﬂi}e _
cand it is tosmammmm4mmmmpmmgemmdmmdgomme clmmlu@tor
mcowi |1 show g, koldle 0 forhfite l%c% e%gﬁﬁdﬁﬁ sﬁ[aﬁr'ﬂxc 164 c [err]
urSe

y, the dewcg Ofe R Fect angul ar areavm y logic S and
if x =y, thetadjewtbel@mdumluemmchp@tcn}em Bomthem@ab éﬂrmeac

enbodi g\qa b%caa.tﬂhﬁﬁdttsy hfé%shﬁﬁg'e%é Qfbct8Y euah@@beﬁveen

_section hroug% I's shown | e the ele onduyct or m
i s provided 8he a%%%ppaéléctsrs Thin \é’hi%gm&q' PEECHORE JREPIS 'E of e Tell 2. , ;
correspondl ngly is provided on a substrate 6. As shown in fig. 2 the

It shall here be remarked that there is an essential difference between the prior

art matrix addressable l_ogm devices, for instance data storage devices, and the
present invention, as the latter employs a functional medium with non-linear |

25 impedance characteristic and formed by one or more organic materials and this-
has far-reaching implications in regard of constructural flexibility, operational
features and costs. An important feature of using a functional medium of this
kind is the possibility of an extensive use of purely passive addressing even in
very large matrices, e. g. from 10% to 108 elements provident with a density of

30 for instance 10° elements per cm as there will not be requu‘ed any d1screte
active circuit elements n the mtersectxon points.

-

The device according to the invention forms a substantially plane layer-like

structure S and this implies that it will be possible to stack such plane layer- -

like structures S layerwise and form a volunietric logic device, for instance a
35  volumetric memory device. This may for instance be realized as in ﬁg. 4,
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_ 13 conductors m n mght contact the functional medium 1 di rectly, but |n
* t'he ‘énbodi nB@9MIWi g. 3 it s further shown provided diel ec PERANQIgHRIss 7

8 between respectiv m ngpr the substrates 5; 6. Hence
the el ectrode neans|E @SHE%T_ éﬁ, A bnd its cathode 4 no | onger contacts.
the functional redi im 1 dRERLACEY, but] indirectly via the dielectric |ayer

;h 8, suclh ”ﬁier@ilh f 3G oﬁh@vﬂélmmetgun%dvm bf tHie kimd tcbhsmtﬂ offs¢acked 2.
IS COU I N cou or | hauct! v.e capaclitlyv
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di st th t
c stance therURIERF it gk HSHIER T iRt A0 AL Mong)
-optical det eanedium 1andemfluenses thistoven the dbmositeanaw Bevhich inrfig, 4 is

tch | e 2o de
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means E whi cistrughese Sin lEpevaral stryefuregydi,i. sSzatgpstaCéf@dtmrbw qther ﬁ)&tfsteu%t
~physi caljgor ahemuadilye vIaedop re‘féﬁﬂﬁylw dhRolativeg 182210 W MayThe s wi | |

cause a chang | ect edanCe between the anode 3 and t he
cat hode 4 anc® F‘Fﬁf@‘iﬁbfp Yc% %0%1 s&iatgég -ected on the electric
conductors m n which formthe el ectrode neans E in question. The | ogical

state or t he Incprinciple/sachecelh 2ceicthei davices mayi kevepo very smallextensiandfor or in
each cell ta{n'%@ Dfife gﬁ'ﬁﬁﬁfﬂ&e&f %}ﬁ?@xﬁﬂ?%@%e%%? aﬁPeéUeh' 1esd fagdance

betweenthee rrc con c‘tors_ ectroe neans Eai)
the cell 2. functpaal mdtmdemrelmm@g is hased pndayers afie-gspelymey materals.

di fferenge bef‘li‘@ﬁﬂckﬁ'@s péf'&tfé sﬁ‘dctﬁ%ts rbécaﬂeae%a%fggsﬂﬂ%wsﬂe Vi Sebheh & it

|nstance data s s rese J nvent the l.atter

enpl oys a el Begee \/dqvpaceaacw ng fo reneapw se of

characteri stigleafiftal @ﬂdﬁismg eNtheogellrr ?rdmﬁﬁ %ﬂhtﬁd@hﬁpo@ﬂibleoﬁ‘o whi ch
aL- r.eac

bei ng a pol yner materlal ications kn,re
of Conat ot GRRISIeD} acydtpRistrit Jafa, HoSpe A uite ek Yeritiss€ Sapactly bRHL R,
feature of usteggrditd snmag@dmsxtsedndl nramsferiviatesk The devitdaceardingtd. the/ of an
ext ensi use e r ri ces,
o9, trdP 1o[} @L&‘@%ﬁ?gﬁﬁ?‘s\% e R fé‘ﬁ’
14 of for i rsuplemented eptifalefatmsioragpalevacesdraspd mspmxemetw\a drepsinglsad
required any faSigkslif v%ﬁir?#ﬁ&éﬁ%%ﬁhn@?@'g%ﬁhsoﬂt a1 Frd B f«s@a&wees B nts.
The devi ce accor | ng t e_invention foros a-substantia  ane _
| ayer-1ike moreover disclosed and discu ased 1 international patent a phcatmn
PCT/NQ$7/00154 which belongs to the present applicant and which hereby is-
25 included by reference, such that no further details shall be discussed in
o connection with the embodiment in fig. 4 and the use of the device and the
* method according to the invention in volumetrically implemented data storage
or data processing devices, but reference only made to what has been disclosed

in the above-menttoned patent application.

- 30 An 1mportant reason that _the passive solid state memories have not been
implemented in large scale, for instance with use of fusible resistances, is due -
. to the problem with alternate current paths or so-called sneak currents in the -
network of electric conductors. This problem is schematically shown in fig.5,
wherein the electric conductors once more is denoted by m, n'and a logic cell .
- 35 2w 1s shown formed in the intersection point between the conductor my and the -
' conductor ny. If the logic cell 2 in each intersection point consists ‘of an ohmic
resistance such this is 1nd1cated in fig. 5, this implies that the resistance change
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structure S and this |rrpI|es t hat. it WI|| be possible to stack such ane
layer--'i kWOsI8/583Bur es - S | ayerwi-se and forma volunetric | OQ’F@W"E&" for
instance a volunetric nenory device.- Thisl3my: for instance be realized as
~in fig. 4, wherein there is shown a volunetrlc deV|ce of ‘this kind

consi sting of stacked Iayers of structures S[err], S{err] shown in
section thr iwgiven lovatioh x,heit thd suﬁemfcdmhmﬂmmemccdm tof thetddduessing

it Tt i T DLy bRt A 0
mat ri ?( b?s edodps anthiats shewnadnefig.i 5cewhemm1be bogizioell 3y imithepositipn X =k the -
Functi onal . ARG, STsHaL B¢ %F%%“%%ﬂ?e%%? 1645 SPARREL ARG mdfated
fig. 4-8s slcumwentpaths tooneighbenring ogilsh The seseact eurrent pathuferddenddsessing
cathode 4 i rbxflté@ t&#’&?%&dﬂ:ﬁfr@m ahH %Fsvﬁfd%at‘%fl gk 'drﬁ%a§[c%h"t1]nuous ﬁn%r r]

is stacked upon mut ua y | sol at e rably y ;
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ext ensi on, {07 el cehfupa? e ‘#%f@‘fseg e O O e

X i | | Vv :
less if the %oV JHaYS ﬁg QPH%‘& r?g’@ﬁ gb?é’f&ﬁlsegﬂg‘g\i%"%dgmaﬁ'tg
pol ymenoral Qiseadf rezﬁwgn disdes or eiatEﬁetswmqﬁgheu@eaeﬁmr mstaesenqmmgl y

smal | and hence E‘?e seen tha dewlce according to the invention
with the uséTHbtaly 8EfGORIPTMAON IC] cﬁ" t&lcel | in proximity shall render

it possible to inplenment a. vol unetric data storage device with very i arge
capaci ty botln avden to ayaiditheoproblemgrith sneak pumeats thansast fordnstanceitakelevi ce
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3' scusseddl trreeiymﬁ]et iépaaoh intersbetiewipoitith¥nis donstiuently afidsséntial impoftance
evice an Q

i mpl enent ed ﬂ’éﬁ?ﬁ%ﬁﬁ %’9‘8‘3‘?53 g‘?%@@ﬁ@%&g@%@ r¥%_'ntﬁﬁ% e(?(génic%aon 91e

made to what amchseliabde manmdroskichi compm'tabmwemsEand@nmb panerttmgpbabl%m on.

| o200 bAlrafCARBILIE Nily ﬁr}‘fyﬁxgs%hi’&ufé}' inth2' Rt mus BEEBIORAE dogl Deen

[ erI e rge sca ance Wlt use o e [esl stances,

is due to t hhnpa@uhpedancﬁh By fer irgtanca usiagia ﬁmcﬁ@ Wi amerganic
currents in H&?%%ﬁﬁhlé f&i’medie&%h 'e5t1 eedP PPV type and

Gl

schemati cal | rei Gt r| conductors oncé not :
denot ed by n’Wﬂih 2 58ita teoe}t%cee%gfmﬁqm?raidme &'-ﬁ QIgan} ISt t| on
poi nt bet veef it Rssibiel v6 befierait®adiodd Mdtﬁmm@qhwﬁﬁeeheﬂweehfmem andgi ¢
cel | 504; each |ntersect ai n éons ts.of an oh mﬁ rﬁé Ceg this
i s i ndi%at edOT&RIAS ratgnia ﬁ?‘%&“ﬁﬁi‘? & CRR F FIKEN VELY §PQRLES éﬂ F1PR 131 en
location x, YTherelédteicoeoupdintg thoougic the furmtional eeditm oftheackll escommolled
operation wil] nas t tive
| oops as thi g %ﬁﬁgﬁ%%f"ﬁr@g%ﬁéﬂ@ d{%hé%lddéﬁ%@ggffmézfdﬁg c%il }%&%

N B W111 1mply a change in the impedance between the conductors m and natan

intersection point, for instance as shown in fig. 5 between mk and n; and this
30 may be achieved in a number of ways

Below there shall now be g1ven examnles of preferred embodiments of the
method for electrical addressing according to the present invention and
pnmanly the examples will be directed towards Wntmg and p0531b1y readmg_ S

35 Examplel- Wntmg by Joule heating
' A high current which is sént through a logm cell prov1ded at an intersection
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in the position x = k and y = 1 shall be addressed, while current |eaks
al ong the swot98/58383i ndi cat ed current paths to nei ghbourl ng CRCTAOYYOMSS .

correct current pagir—fo §i'ng ongrespectively conductors mand n
is indicated with TBﬁoSHt@bﬁgg E%ﬁ line. It is seen that the problemwth

sneak currents only-are %ﬁﬂhf\cmed ifl the size of the current conductor .
matrix increpeinx, twvueh lé 'dmﬁiﬂlidﬂﬁi%mint\hﬂlhéa@wﬁinddbnaf\med&ﬁﬂﬁ of -

ding th or am shal d | t.h f
P eb&q ot Sygdficiconfufing BAEGal Ry ThaigaiR chaids of repstal fi§ byl
conf or mat i gmmpeaktnoeecambe chadged teversibly of mawmxbly{tﬁ' amm:rbﬁt ﬂpulsbhmﬂrlhtak
currentst | e 1 VI (S ectri c npecti on
in the int er SliHed, 3@%@&% reafify feptireiont o O colfnEEm £ Wit

" current /5ol t fom thaekctrodesneans Ecnfﬁhblloglcwtalhh will reduce or elimnate
t he sneak current problem As will be evident froman inspection of f|g 5
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i npor t ance f é’"ﬁﬁﬂé’é&ﬁtﬂqrﬁg% P%',t@eflesm i’l‘?‘f%Ys‘E%?P 'Foééfh%ﬁnﬂg

- di odets in a iubtﬁaoﬁ%@rm @tmg&bava?dgfésswtutmm@lmafwt ﬁfﬁ@ibxfl?]vhi?ﬂ

~same time is _able rate,suitable a-carrying structures in the form
of adj ust abl GRS %ﬁ’P qugﬁéﬂélgégm %ﬂr’s pe auWﬁ ’faﬁ’ﬁ)@tl onal
medi Emmth #ence ghis mamdatory ab apply hh?ﬁommwpuhegmjﬂhgaypmabspmdr of the -

ti ophene or RP in

el ati on o BRETIGERACh By g altiel Bl CApchite o fiC Bl it fton

junction at idénsthnTheflatter isct wellndefined unqubdmlmbuHﬂpmmtcﬂSode

can be given, t AaHPhiRg t hrough
t he functi ona lQQﬁE’e ;&ﬂnh{ﬁé #ﬂﬂ%&td}lﬁ?aé‘qgﬂ@% ﬁg{}{érr%eda r(m‘gropert I es

“of the |atteﬁypm13é§§wﬂbbgmem%samgn&§ se widibe balaw 1 maerpsecanhinerden

the i npgslanceg aeme%ra§ﬂh&1aq@aﬁufdxpre%smxﬁ96neﬁcr&aete%tersectIon point, for

16 instance as shown i'n fig. 5 between nferr] and n[err] and this may  be -

achi eved in S. of
preferred en%ﬂbq%ﬂgﬁf%ggf*?%%sﬁéﬁﬁ%%% Pseég‘é‘f‘{‘]‘w&%mg&g’? @5%%3"&% ggﬁé 15 to
t he present icuvrent spreadrbetpreendogicycallscinex fimpdtionabiméditm firmed efiorganie ds
witing and pw}ﬁ qg Witing
by Joul e hea@ﬁ%@tﬁn&ﬁ%?%& %ﬁ{’aﬁkﬂ %?fgfzﬁfﬁl' aﬁmﬁ‘}ﬁ cetﬁ prow ded
at an i nt er sétrongly pmsntroxnc slesEiGueonductanee,iice. onducignce thronghthe o
functi ongl ”%inq)etfv@éﬁ%e 8883Nird AREHIALHEY, w&&rﬂ@ coxﬂwa&;ﬂecmom% choi ce
of materral its | Npe e. can be ctcgnged rev or,ir %#&bly by
a current pu|e§8ﬂ§mn @F@CBH&Q%JBC SHYSHHRCc® e all‘é%ietEﬁ/ %F}éﬁﬁ 1
conductors mpyS \ahdqmﬁxqmiﬂd@y c@ll&@tmeﬂmry%n&s Eow tFlﬂyir@ﬁ iconglunds witht he
_ .deV| ce accordi nge}noesto Ve ng £ﬁgg§£b§:}§da(ﬂ sL orage
B "Macromolecular mlcrostructlues" Linkdping Studies in Sc1ence and
25 Technology, Dissertation No. 432, Linképing 1996, particularly pp. 49-51 and
pp. 134-158; cf. M. Granstrém & al.; “Self organising polymer films — a route
. to novel electronic devices based on conjugated polymers”, published in
Supramolecular Science. - Ideally the impedance properties of the cells shall
not be changed during read'qperations. This implies that thermally driven
30  processes must be highly non-linear or threshold-dependent, i.e., that the
functional medium shall not be influenced at low to moderate currents, but that
there shall be a well-defined and steep transition at higher currents (non-linear
_impedance characteristic). Crystalline _matenals typically show thermally

driven changes at a well-defined melting point. In amorphous materials as'such ~ -

35 as polymer and glass such t’:ansitions, however, takes place graduaily over an™
extended temperature range and it is common to employ the léss precise
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device with high stor LY rebli@d | 0gic cells will be very close
together amb '98/583&3305,3ll Snélfl phohRe avoid - cross-tal k i n t' hHRCY/NOS/AISS

t hermal diffusion whic ‘“‘mmm Hpedangg' change i n nei-ghbouring cell's
during a wite operati i s mandat ory 't*0 *appl y-’short wite.
pul ses, as the typical spatial definition which nmay be achieved can be
expr-essed b;pakmetéieydﬂnjﬂ%témpeﬁmdee&wgﬂass'Eaﬁsitﬂid &"mﬂr»]é‘a the YgEarned
quantity which depends on bul k” parameters as well as t'he geonetry and the
ti me charactP®®Qtics of the Heating pulse. Typically it will be necessary

with pulse widths below 1 mcrosecond in order to achieve a spatial
sol ution | esthernds amplereixperimanéal documentationdthat tife kifestime of polymenbased

DalTs i e HibGecyathaly abiats th o GfrBuind OIS, 28 e il HSE wilgh
avoi ded5by JeadgytaafaibirgdaiJouleheating. Eyenhwithsa poorydefiniedotheomiat transitton ¢
duct Antr B i ' _ . th .3 -
and the car Reppeyatiy, IRNARAEhaBRGeL Vaty Holl RRUCH) theteUBRMANe WAICE® [T
structure Sarg givempbaye imgegardof distinguishing betwaemthenyrits and the teadrenory -

cell to menyypergfbh. i S | ow. - Polyner conpounds with properties of this
kind are by e way disclosed by M G anstrom "Macronol ecul ar

X | .
m crostruct yr,es...  Linkopin t udi 9s-1 N=Sci.ence and Technol @ Di ssertation
No. 432, i iYiEhitg PoBtRREh Akl lRidg fate pu el e A VEL B Yol R

Gr an tst A0m & ather dicsid materials ibyi ingormirgting ﬂuclromystaﬂhtasgnethemumduehng
electroni c . X

17 Gt oA o Uy R o QR cofidlt pitfice between, o
properties cflectiedesand the organic material thesewith. fine wemféngdmuﬂugthead

- operations. LS ' ' : : ; ek ses
nmust be hi ghl-f{gﬂs?ul)li é:%gﬁigsré,lg?&? ﬂ?%@gﬁiﬁggﬁgﬁges if)_.net.h,e etl ﬁft%‘d&é‘sﬂ&?@&s _
the functi orRaforethedevicg is maymted The etietscef the mwoswwié%mycm%ﬁts, .
but thats t hejpe, fhdhankal fupkire ofthé Bﬁ&eﬁf‘gaﬂi 88914 hiMihp] Rt inktacaod.

currents . near, i dance characgteri,stic

Crystal | i ne Watting HT‘%PWS? n?%hgﬂ&g,the electrode matenal 1p/IAgR9 %i"ﬁpp%n

changes at adiffilsionléd ihethterdl idiregtion] of reledse o aptivesubstances which inhibit
gl ass such transitions, however, takes pl ace

materials sugch as | yer an
gradual |y ov %W%ﬁt%ﬁ&@ﬁ&%%erature range and it is comopn to enpl oy

the | ess precise paraneter, softening tenperature or glass transition
t enperature light generation - There is anple

exper i mgnt al 149 sreTRRhdWiPthat RRposute thilightithaP peécipitate or accelerate chemical

pol yner - based digdes strongly.depends on the Operating conditions, as the
mai n cause WRPERIFAIORS {%OMHJF%%?%%&OM e -heating. Even with a poorly
defined thermal transition tenperature, such di odes however, very well
sati sfy the Incqué eothadiment o€ thedevige\asqontingdoithe peesent invention thegorganihg

i ven t hr sk fRaBAfal RO O aPE) 3 Kittacd of o ight emitting orghflcopfiic
other di ode Wich 1%#@%}6%&@%}@@ %elﬁcgﬁ%§W§ﬂélé¥ga@éc ight gRiE#giuct i ng
or gani pul kqigde8 (O EDS) oPthipdind ¥s SOMRSEACu G Sdtfindediab BT dopmteitwveen
Degradation mechanisms in OLEDs has been the subject of extensive
investigations and an important result is shielding against the irradiation of the
diode bulk material with ultraviolet or blue light, something which is essential
in regard of achieving long lifetimes. | LT e

Q

30 Inthe present invention the susceptibility of ultraviolet and blue light to -
~ generate an intense and _cbntz_’ollec_i local irradiation by excitation of OLEDs
which emit ultraviolet and/or blue light is expl_oited. As disclosed below, the
effect of the irradiation which typically is accompanied by OLED Joule
heating may be exploited in two different ways. The first of these is basing
- 35 readout on detecting a change in impedance in the logic cell, the second of
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el ectrodes and the organic material therewith. One way of inplementing the
Tl att er - meawar 98/58383¢l s O f crystallites on thePETANQBHOALBS

surfaces Sf ofAS Bh eviige is nounted. The effects of the

mcrocrystallites congfg&ACE‘D o in a mechanical rupture of
the current path due to meltr ng, tor— nst ance ‘good E wetting
properties hesedkdt basingreaiouthe detoetingrmthingd in thediglererhittinggroperties
di ffusikon in ateral direction, or release of active substances which
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conmpound mhgﬁal'ﬁlm‘étmﬂﬁﬁﬁ@u&k’n atchmmDsea@ Wél‘f%&rﬂxéu%“bf%ine Q’c&%@hﬁg' ight-
emtting dio resent un

(OLE h are at
dovel opirent TEEHARMBIGN TSR PERE eicracem e cHon Pith dhs dVEloprast of
18 extensi \GLED$EH ﬂwpre@aﬁt cax¢ therd Iﬁ)(hrowﬁerrﬁaf}t ldrge ﬂhgﬁdadofnﬁeaaamnst

th di at f ot I i ght,
Sonet hi g ik rekard a5 ors of mafelBcH3 hseﬁraﬂsa%ﬁra‘ﬁfhasr MERHRE |0 e
present0i nvewdterial systemsswiichi inchideg alight-semsitivt pho'emmtlb.tm whight ist o -

o o emi ¢ sPOITgedY Tor GRS sffhalaith ordhE et el SRPOALIER, °) G

osed bel ow,

the effect @LEBRe Suchaueasuremmw b dingptashtowards b@«:hqu)ﬁmaémna} n@dnmiul e
heati ng may tgglgg%%ﬁ?fﬁﬁng i rﬁjélfit%e%ﬁeé’t?é’ SIH&JSI rst of these is

basi ng readaol change 1 n inpedance In t he logic cell, the |
second of these i S srn.breadout 0 ﬂe i n,the Ilght
emtti ng prcpe > - ALEZ : s BHEES on and

[ ncrﬁagsng t eﬂdﬂr;ema@,h aed, nateri aI swh ch re roI y susceptible
t t t at

i ohC o exdnittls e g gﬁr?ﬁﬁgﬁéﬁﬁi?ﬁ’? Bl ) Rt R B A e O
OLEDs as weldheascahmodificatiors ofithe funational mediamet iofithe wplléh A simple y were
rejected in &Cﬂegféﬂ%cstdww {s"sHon gﬂ‘g' 8% eitla ERE Mhérhéxgﬂ sqifavidiase

o)

there is, ver, a very. Iarge reed ol ce of

material s. |and/er binecaghiois provid qdcbﬂfﬁ@enﬁhéraa@dﬁﬁganﬁﬁf@ﬁ: nhi ch

| ncl udeg a 'él?%g&@?ﬁaﬁh\éﬁ&}ehﬂw HelcBiEPin g@ﬂhﬁﬁoh%t%%tdﬁ&lﬁﬁﬂ&rfﬁesspem fic
stinmulation 0O em .conponent” i n Such m sures may be
di rect ed t owaIiAmE b IEWREh STCGHER CREAFS FRFROY HEW BiGretoe

material at gheigbRety fdt ﬁzlérdrgﬁﬁii; matettdIndfehs cellV. lsmmﬂtmeoml;ehml isl i ght

generation agne%egrgt%gl and t@é e atlon between supplied electric energy dissipated as heat -
and used for generation of light, depends on the functional medium and the
25 electrical excitation conditions. The combined effect of heat and light canses
chemical changes in the cell by one or several pertinent mechanism's,' One is
chain separation in cbnjugated molecules, something which reduces the
conductivity of the bulk material and changes the series resistance in each cell.
Anocther mechanism is indirect, as the added chemical species becomes . |
30 chemically reactive by the e_ffect of light and attack the electrical conducting
materials in the cell. One instance of th_é latter is the generation of free radicals
- by ultraviolet and/or blue light. | |

o Examnle 4 — Wntmg and readmg by internal light generat;on '
A generic structure is shown in fig. 7. Herem each memory cell compnses a

35 | mixture of microscopic organic light emitting diodes (OLEDs) 10; 10’ whlc‘l
- respectively emits light in two or more wavelengths OLEDs 10, 10’ are in fig.
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Y rrpedance measur enent BaR euibedonly function of the light is to
initrate aftdowssasicel eT:hESLéaﬁas nodi.-f--cati on of the BGRNOITOASS
medium 1 of the cell 2. |mml r|c FIrdcture is shown in fig. 6,
wherein a pol yner whi ch olet and/or blue light is provided
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state of theagekireamily gl ehhﬂcdesletmcaesl shown in fig. 8. A logic cell 2 contains
25 bistable liquid crystal material (LC) provided between the anode 3 and the
cathode 4 of the electrode means E. The logic state of the cell 2 is represented
by the degree of molecular order in the LC, something which may be
controlled by aiaply'mg voltage to the electrode. The ’oasm principle of this may
be explained as follows. Suppose that the logic cell 2 on the left side of fig. 8
30  is in a disordered state and represents a logical value 0. Apphcatlon of
' polanzmg voltaoe for writing alings the molecules of the 11qu1d crystal and
‘results in an ordered state which represent thé logical Value 1, shown by the
‘logic cell 2 to the right in fig. 8. Removing the voltage leaves the molecules in
““LC in the aligned ordered state and a nonevolatﬂe logic state 1_s.obtamed
35 Thereafter the ¢ell may return to the logic state O by applying a voltage pulse
or a sequence of voltage pulses with a value which causes erasing. According
to the present invention the logical value of the logic cell 2 is determined by
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_ Exanple 5 - acitive logic cells based on liquid crystals Th neak
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with a frequ¥f€¥nhich is sufficiently Iowto allow the LC nolecules to
react with a partial reorientation, i.e. [err]1[err], where [err] is the
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ol ecul §§ ar geAfBithYe WhibR B | Gwer that 8 vhRAgSubh & P60R e S THifend@nt 8h9€T

valu whether the LC molecules are in the 0 state or in the 1 state they will have
different onentatlonal mobllny and the size of MLC as derived from a
measurement of the tran51ent dlsplacement current will contain mformanon
about the ordenng of the LC molecules, hence the logic state of the logic cell. | |
30 Both thesé schemes have their advantages and weaknesses. The scheme of
 applying continuous altematmc voltage provides precision, but s1mu1taneously
leads to a reducnon in the response time of the detection. The scheme with

)

voltage ateps gives detection in a time period which is 37, but representsa
_ larger degree of technical c_omplexlt_y In both ©ases a relatively h_1gh and -
35  threshold-defined write voltage simplifies the readout process. On the other
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_21 W.l1l be detected for MLC than in the ordered state, wherein the =
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vol tage which is lower that the voltage used for witing. Dependeht on
~whether the LC nolecules are in the 0 e or inthe 1 state they wll
~have differ changpihigh wynte voltagsmust 98%@@ agajustdhe vesiapility ofarsingd -
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sw tched, it applyingdhe rreaxbunhagerr@nﬁhﬁ tothemand; ifithoagikhiae dobpean switched,

it will now respond. The switching is accompanied by an electric transient
which may be sensed via an electronic circuit connected over the electrode
25  means which drives the cell in question.

In order to obtain the desired properties in an electrically addressable passive
device according to the invention the organic material in the functional
medium must have a noh-'lingar'impedance characteristic. In addition to the
organic materials discussed above, it may for instance be topical to use a_
30 . ferroelectric polymer material in order to form capacitive cells. Another
~ topical material may be organic based charge-transfer complexes with non- .
linear 1mpedance characteristics, for instance the above-mentioned M(TCNQ)

complex. If the device according to the invention shall be realized as an optical o
detector this may take place by using a functional medium wherein the organic

35  material forms light sensitive diodes, for mstance polymers cerrespondmg to
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felectrlc transi ent whic d via an electronic circuit connected
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t hat tuning I'ace direct ectrq e
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present this m@gsmblmupmhqeo%@m'ﬁﬁw wliernativg which s possiRledo| i kel y

alternative 13hAA Qﬁ@e twom Pﬁﬂeﬂﬂ‘ﬂﬂ ﬁﬁﬁ:tlﬁﬁal muhﬁnbe ef fiot
pattern the unctrponal diym’ i. ormnglt asla tinuo Ia er,
but assi gned foEpmSitas,2 fENHRROUY GF’ utr?éls’r%‘e separately to the smgular ¢ '

23 Foragnst Fyrdnsancd coubd psowfs dfhtheee and thfereeﬁjacbrﬁweltts foeinl $pbm1rman

| d t ect | |
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devi ce a(_:corﬁi %ceﬁog}the i nvention may be the deposited as a continuous
| ayer betwee o ‘ectrodes in the el ectrode

The functional medium itself in the device according to the invention may be

25 the deposited as a continuous layer between the electrodes in the electrode
device. There is,'ho.wever, nothing to prevent the functional medium being
patterned, i.e. deposited under separate portions between the electrodes in each
separate electrode means. In this case there will be no problem if the
functional medium has an isotropic electrical conductivity. In addition the

30  functional medium may be formed with homogenous structure, for instance
comprising one organic material, possible with one or more additives. Such
additives may themselves be inorganic or organic. However, there is nothing to

' prevent the formation of a functional medium with a stratified structure, such

that the materials which comprises the functional medium is provided in layers

35  between the electrodes in the electrode means. Each layer may then consist of

. different organic materials with the desired electric or electronic properties and |
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deV| ce., There is, however not hing to prevent the functional_nedi un{’gg&e
pat t erned, W083/5&§&b03|ted urder’ separate portions between t REENE SRS i n
each separate electrode nmeans. In this ca2d there will be no problemif the
functional medium has an isotropic electrical conducti vi ty. I'n addition the
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_ ,PATENT CLAIMS 1.  An electrically addressabl e device for recordi ng
storage anWOWHBcessing of data, wherein the device conprPEIEQ0 185
functional mediym (1) in the formof a sg@stantially layer-like continuous

or patterned structur.e (S), wherein t he functlonal medi um can undergo a
physi cal or chenical change of state by t|
wherein the functional nedium (1) conpyi

addr essabl ePAFENTCEAIMS (2) provided|{in a Eprenm 0 aI p’atter "
wherein the functional nmedium (1) is reall zed .as a honogenous or stratlfled
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the. el Lot T odiectly, ca bo,suRBRed I £ serécqieea@' G B SRS o R RO gl ™
' Sﬁ' d f ?BCt ' ;%'h%hnﬂfﬁght{!fé‘ ofntheaesll 6ﬁ|h|chéﬁﬁe Emsh@ghymetahbil chemidal stee of rthedalnce
characteristi an east ane i eria

of said fund® B]d%( ﬁ%‘“ ﬁ Z%‘f caonfl}ﬁc?d’rgra(' fi}a rically
addr essabl e evided cm:emn:h:l sidg (bﬁxhelﬁmntmnahmdanne(ﬂb such tlmtewnlymg and2)

r r 1x0d
(P or "o 3%%5@9%@.39&@2%@?% GRSk ey OB ?3“?’%?“#?551 S LN
network of dintied relationshipithat. the electrode megns £E) o f the cell &) 15 fom
addres ?@b e Jﬂgéhfe?s or ng%ﬁ‘@ b%%v@é@h%%ecﬁ%r@wfér h %ﬁd'tﬁldelﬂﬁﬁng %bﬁductor

rectif e1s ont apeoqus dire tactin
pol ymer nat emh;a) Sbéh\ﬂb@trﬂl@ﬁ-‘@ b ?(fﬁ%%ﬁ?@a mediun (i/) aﬁﬂéﬁl‘éﬁ ‘hl y
addr essabl e euir6ae Mculs () ot thedl dhadutsid mwwmga owdand tcbmmmect ric
. conductors (mn re, provi P t% ls nctd {1 uul %;3)(1 @ﬂ;‘}
cont acts t hiae yrespectlve y the over ymg an erlying Trectt contultbts
(m;n) wlnch in the intersection points form the anodes (3) and the cathodes (4)
25 of the electrode means (E), and that the functional medium of the cell (2) hasa
non-linear impedance charactensnc, said functional medium (1) being formed
asa homogen'ous' or stratified structure comprising one or more substantially

- organic materials

-2 Electncally addressable passwe de‘nce according to claim 1
30 characterized in that the cell (2) comprises a rectifying diode formed between
the anode (3) and the cathode (4) of the electrode means (E), such that the
~ device forms an electncal netwom of d1odes of ﬁus kmd 7 :

3.  Electrically addressable passive device according to claim 1
characterized in that the electric conductors (m;n) are provided in or on the

335 functional medium (1) and contacts this directly.
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5. . An-el eciyp gaihiss }“E accor.ding to claiml1, .characterized
in that a dielectric 1 g T\R& \m‘“ vi ded -on each- SIE’Engf«\ mw(gﬂfi
functional medium (1) coetwedn thi's and Bhe electric cond - [ m"nB }
such that the electric conductors (mn) contact said fuactio um (%)

indirectly. : n electrical addr essapl e device, according to claim3
or. claim 4, c‘ﬁara GFP"Z‘%@? &’Fﬁﬁzmﬁepaéﬁ’é@t&véc%émgl% to claim 2.ar e. :
pr ?\é' gﬁgc ! Inood‘h@ﬂctgfﬁuaiﬁx&hiﬂ @Hieted:@welray%er (<’tr':* 89 wbﬁfdﬁaedb‘i @&ch?értfigfo@mhet 0
‘addr essabl e gﬁlﬁcgg %ﬂ?&h&'i)“ﬁg(qt) 5n§h%ﬁ @ﬁa@“éiﬂ’ér?lﬁﬁﬂlq ﬁoﬁ‘ﬁmtof%&ﬂé}%ect ric

conductors ( mumh that the tkeatfc oordsitdes (Iﬁ,m)aédixti&tﬂﬁblﬁmahoﬁﬂdm&mdxﬁ)( 1qre

formed b transparent material.. 8. An el ectrically addressabl e device
accordi né to 1 char acteri zed in that said pol ymer material is. a
conj ugat ed pol ymer_ An el ectrically addressabl e device according to

claim1, char&ct erE};QS@’lF'ﬂlY nddressablenasgiverdaace aceording to thaimodlosclaimd,
pol yner. 10.ch aﬁ\aceteearmqaht meaétéé&ﬁseatcﬁm? @gn?ga%g??bﬂﬂ]eﬁ 35 ﬂnzl 12 s

characterized In ni c ,nat.e I.ona
an ani sot ropl%ﬂEFaéﬂqalrﬁﬂﬁ gﬁ@uﬂ{ ‘?rég & ,agyacenno

addr essabl e dgy efich sideoth@rewf. t o cl a| m 10, characteri zed I n that sai d :
ani sotropic electrical conducting material includes separate el ect rical

conduct i dogai ns

mat er i-al". 1% 126ra Ef#c@ngﬂ%)afiﬁ.{'g Eg@%gggs@é @é(}’é‘\?/% gééégﬁﬁgd Eﬂlﬁ% tlaim 11,
char act er i zedchawacmedandhcbﬂmdccm cenduaters((no;n) oo é)t lgaet ong side nythphase
separation @ﬁ{n fﬁhﬁ stributed in

t he form of a substnant ralTy qlgﬂhee?ﬁg ébgl%{[ ur e% r‘iejélel ectric

are provi ded n bo fcha@;y&#dgwaﬁm%‘é’ a@e‘rv‘?ﬁééé’%éﬁ%?ése?o bhgml 1, 1S
are provi ded 6n bot *An

el ectrical ly clsmiuetesizeddndhat am ongaricdnatgriad compirived a pdlgnreztmateriad. i n t hat
a - substance which can enit light by application of electric energy has been-

added -t g OBQan'Elé%%%!fliadﬁfes%ﬁbﬁ pasafle &é\ﬂl:e%g% %a claffl7t hat this

organi c material under | ce of t mited 11 SS|b1y heat
gener at ed by ¢haragtexized ia thatthy pelym qréaa@aﬂaaﬁaaogﬂleate&m? YRETL.r eact i on

whi ch effects a change in the inpedance of the functional nedium
9. Electrically addressable passive device according to claim 1,

characterized in that an organic material is an amsotroplc electncal conducting
‘material.

20 10.  Electrically addressable passive device according to claim 9,
characterized in that the anisotropic electrical conducting material includes
separate electrical conducting domains (10, 10" surrounded by an electrtcal
isolating material.

R § & Electrica'll'y addressable passive device according to claim 10,
| 25 characterized in that the conducting domains (10, 10" are formed by phase
o separation between at least two organic liquids which are distributed in the
form of a substantially layer-like structure before the electric conductors (m;n)
and poss1b1e substrates (35; 6) for these are prowded on each side of the |
functional medium (1) ' : ' -

30 .12. Electrically addressable passive device accordmg to clazm I, -
characterized in that a substance which can emit light by apphcatlon of electnc
energy has been added to an organic material, and that this organic material
under influence of the emitted light and possiWﬁic
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i'ce according to claim1, characterized
EgF\‘GH!;SI&E been added to an or gani cPEENOO#/BBH T

sai d functional - are _dapabl @4of enitting or detecti ng |ight

on different vvavel #—t1TdT T T erent wavel ength bands by application of
electric energy. 15.° ‘An electrically addressable device according to
claim1, chaamrgyranpphddmantmndergalaobhamcal reaztionewhivh ¢ffgcts anghanpesinathe

ferroel®ect r| cﬂ’ % ectrically addressabl e device
according to %@#}c octftg‘arac erl 2y hat sai d functional - medi um (1)

-conprises fusjble_mcr.o An el ectrjcally addressabl e

devi ce accorfﬁ EE ?ﬁg 353@‘73? tllﬁsﬁlé’éodq‘ﬂcﬁ ﬁﬁQOTng)F%m hat eri aI of

sai dt f unc]g I %ledrf aeﬁdizemlﬁtlthlatf)én@oﬁ m&mgtméﬁﬂair@ beba %dﬁéﬂ%"aﬁ

can ransfer from.,a ¢ a e 0,20, AmRr phoys or v eversa_
o o1 ocRRIALand e capabl of SBiting o BefRaAg Hekt oRalblercnt Wavelengtis, o

ln that an omgﬁndﬂ"ferenewwblmfgﬂsbaﬂdé by ﬁoﬁmﬁsle&tti% ¢hefpylistable . .

conformati on reactive organic nmaterial . 9. An electrically addressabl e

device acooring gk %ddfé%@éﬁ%éfa’skﬁfeddéx}icé 4o Pt PpM Rterial of

sai d funct.i onal IS an ordanj c sem _conductor
el ectricall yclbﬂi'%mgl at/thectunctional matemaldisa fernoeleetrigliguid orystial ior a

that said orgidesipid tor in each cell (2) fornms a diode junction
elther i nherently or i onjunction with either electrode (3;4).

ct al ressabl e ce acc rdlng to
cI ai.m 110 cha}%ct eﬁ}?%lacaﬁ‘y aﬁd? ssabl% pasﬁyet %‘fm%ﬁc%‘?rﬁ?ﬁt al of said
functional nehtiractetizediia that fusiblei micrberystallites have been add&d tmaﬁ @lrgamc

compound. e atpmferab&%n ofth BeHirth bt Hig s ablrgievi oo according

to claim 21, erize gani'c charge

transfer co und ( rac nodi met hane)
and forns. a ar g Cg&radéﬁfiﬁ?'@@ passive (Zevme accoahl‘&téaﬁéﬂ’eti ron donor.
23.  An el ecenmatdmﬁdﬁrmsabloega:iﬁwmaem@ tseling 4 sulsstance dddeheo eidseri zed

com corbhict | REAR oA efe b3 iR ek BRARE 1 B8 sRmBlndBhEs PRUAR™ ©

sem conducti '
| ayers. versa An el ectrically addressabl e device according
to claim 23, characteri. zed

17. Electrically addressable passive device according to claim 1,
~ characterized in that an organic material is a muiltistable conformation reactive
organic material.

14, -An electric IIy addr
in that one -

k

20 18. A method for electrical addressing of a passive device for registration,

- storing and/or processing of data, wherein the device comprises a functional
medium (1) in the form of a substantially layer-like continuous or patterned
structure (8), wherein the functional medium (1) can undergo a physical or
chemical change of state by a suitable energetic influence, wherein the

25 functional medium (1) comprises individually addressable cells (2) provided in
‘a two-dimensional pattern, wherein a given physical or chemical state in a cell
-(2) represent a registered or detected value or are assigned a predetermined
logic value for the cell, wherein the addressing comprises operations for
detection of a registered or detected value in the cell and additional operations
30 - for writing, reading, eraéing and switching ofa logical value assigned to the
- cell, and wherein the method comprises supplying electrical energy directly to

 the functional medium of the cell for detecting or changing the physical and/or
chemical state of the cell and hence cause an addressing operation,
characterized by providing the functional medium (1) of the cell (2) with a

mwaww il




-

in-that onegj i C ) ' terial "i s anmorphous hydrogenat ed
silicon (a-‘é,!l"{b&fsg?sg' Hmmrlm\‘“aawam electricadlly addLég’é?lE‘?Qsﬂ)éﬂsce
according to claim23% cterized~ = 25 THISNSHEET HAS. GREArjoani c .
sem conducting material fornms a diode junction eijher  REPLACED

i nherently or in conjunction with either el ectodel(3— '

26. A net hotondinesr impedance ghanasteristis, saidifunstional madinaxoh)dbeigg formed ng

" S ; : : ; ; ;
(1) £ The"r B9 h8mditindns Hi3teiTiod AriCUiEe CofipaRing SR br Afy piiiantiily UM
structure ~ orgamc _matenalsg S)lppﬁfr\ég glertripal enprgyite the calld2) rhY(EI)OVé@mgther go
a physi cal OF H'E%gﬂgééﬁ the anode Q) and thé@ﬂgﬁﬁe (23] ﬁl'iﬁ%lé%@déﬂigaﬂ%'( which

~energetic in erein the fu

. t I . ] )
energetig | nifUence et el e TURCt L anal oty orgaie uateriT oo s ol amd

provided in gohMengtortsteNah dlaétRy volt i¢h effectsupdireenat indigeotm (1) is
real.ized with a hgﬁo%enﬁus &ré Styratifi structure conprising at-.least one .
substanti al | 919‘}?% i FPUg LT EFY- o gi ven physical or cherical state -

in a ~cell (2) represents a recorded or detected value or are

assi gned a A method apeending toriclaim 18g¢charactenizeldry forming the ogld2diinm

19.
assigred a_ _ g o
ocorded or ik BRPRECAGA point between respelf ibtitrdlly paFilR dlbcide o
operati bs f opndn¢torn{m;nkprovided enpachsidmef the f\mnq;labm%dmgg(ﬁaanvm ue
assigned to to%ﬂg?ﬂc# ?%%?ﬁ WRIBlAg %Bﬁdﬁ?ﬁoi‘qlﬁl;rﬁrziﬁtétﬁﬁng%ﬂh%tﬁar ina

el ectrical - energ y to,the funcgti,onal, I um of, The cell .fqr
detecting or sehstapialy rtogomal P&HmﬁFéPBPn&HBrﬁ”gla‘Fo@Pﬁﬁ’élg(ﬁesPﬁ%n‘ééylthénd
?g)”cg cause gﬂoaé‘és)eaﬁa e eatiode! (qo_,ixé%npélmtﬂgsdehmg K@'of&lgero@%d 0, mc?ﬁl I

y providing,. " . . sai d.cel l. between e_anode an e
cat hode (4) itﬂaatameae@ét@a% the fynctignal me m&%d %hﬁ%ﬁs%g?% Fi?&?%e
i Indi reciky f@ﬁéﬁfst(ﬁ)tfb@%ﬂﬂalﬁidnwgi aﬂ?mimwhbssmwsmﬂlcolmmsarpldcﬁlmddxy |
electric voltage to sai,d ce nd e ng a.direct o irech electrica
coupl i ng thngﬂ'}ﬁc ﬁfy %BY?W# Bﬁ&é@}’ﬁﬁaﬁlg‘éﬁiﬁ ‘E%“‘%"e‘ﬁw& Qﬁéllt)t her
detected or switched or hoth, characterized by providing.said fynctional
medi um (1) of20 he &m¢thed)a0ﬁp¥0§naﬁ°&5%|19, ﬁgﬁaﬂ%d ‘PYTﬁ%BW(get%e electric
charact eri st igondabfbrl'oavitdeast endSide BT thedufttfihalagetitin by 4 eankparent |
organi c materi al Figi said functional nmedium (1). 27. A nethod according to
clai m26, chdka®ndiized by formng said cell (2) in the intersection point
between respective substantially parallel electric conductors (mn) .
provi de@0on &ich shdeethbdsascardingdi claun 1% ¢haracterjzediby eleatrigiengrgy: hemg
under | yi g CQnAURER I {HiBtidnd b bheAHL MhaFRETaMB%KelL N @ substantially

rel tlans I'p S

ortogonal mut'u and conpristng respectively the el ectrodes

(3, 4) in an ect rode ans of said .cel 2)...SuU t hat .t - (2)
in the funct iﬁ'\al ‘%éﬂ?%%(%cog%gttﬁeéfn% ¥ §h@%%¢%%?cf§ﬁgﬁl%é§ﬁg&(e&§}b§1

el ements in auppliedbyhenearating=lectdicchitldsin the eellef i ned by respectively the
overlying and underlying electric conductors (mn). 28. A nethod

according to 4 ai M\ Jfethodtder@ingZRAc1ain IR chitit¥eri2édlbg ehe cell being formed
25  with a highly non-linear voltage characteristic.

24. A method according to claim 18, characterized by the cell being formed
with a rectifying diode.

25. A method according to claim 24, characterized by the rectifying diode
. being spontaneously formed by directly contacting an organic material,
30 preferably a__cqnjug_ate_d polymer, between the anode and cathode.

" 26. A method according to claim 18, wherein a substance which can emit .
light by application of electric energy has been added to an organic material
~ such that the emitted light, possibly together with heat generated by electric

'  'This Sheet Has Been RTlaced




(2) with a on- I|near VO haracterlstlc A net hod
according t‘gbgp)g*'r# “mm‘lm !ﬂy suppl yi ng el ect r| C e?fé’r"ﬂ?s’ﬁ?mss

i njection of electric d c@bl (2). 30. A nethod accordi ng
to claim26, characteri‘zef by suppl yi ng energy by generating electric
fields in said cell (2) A nethod according to_ claim?26, wherein a

subst ance WhERGTSY AP fmpb gnggm aghemigal Tegstion laltb&arganmwgqnalas been
added to an t gt t hat t he
SHAIABictiZ80 Bf CRAn tH@lﬁ;ﬁE&iﬂ&“@ftH?ﬂid& g ef"?é?'??

emtted |ight, possibly together wth"heat generate C ener gy

Char actbri 2cfroy Ao e BEld St itergheBRe b WRors bstenges whichin

(1). 32. Abyrnpphdaaon afclegricencrgy vak @émitoe deten:t dight on diffezentibst ances

AP o0, o 2ol b ) A6 SASEMASEBAR hefl 1A SAlet 8 Bl o

differe
an organi ¢ nma&ml Lcharaclﬁmzamby it speatealichargctpristitmofithecemitted. light being ng

varue of t heeSAMEREEY YpEHRE e voldfs Vlhic Sfiule dpiidd et Bedghy V1| %0

Dm_

I C ener :
ding togl t h d
foa cel (278ny Mol A e“%m"l@géﬁaaﬁfaga'%&;ﬁé%%ﬁasxgﬂdvaﬁegéfhg”?he -~
-l ogical val Uﬂsdi stbtethe oell beirighewitched by mpplyiag 2ibi hn@olaageawmeetd thewell,

ot 0 g o 8L L e R RS MR

t he intensit gpplied hmlmigzgmméue,mgmh thagthe tell emitidongdeanel efigthhiéghtoahick

(ReFunctFondPTEAF B A il b B il AR E AR, el

~ferroel ect ri mtposigyrof the hengwayelength hghﬂbemgt dem:nalenbgf & lagicalevalsei gned
to a cell (2) by neasuring the. inpedance of said cell (2). 35. A method
accordi ng t 029! ai i afethedatesidéng 1edlaim B8y whbieis ad dreghivamataialds assi gned

Changi nb? 1 o2 PR B 9 ERoc iR E polviRch SURRURUARDY 36 A

met hod accor detegting alogical>delue lassigned to el céll byvmeahinmg thd mpeddnceadfie
assigned to %‘ g%lh (2) 1rreversibly by effecting an irreversible change in
- the electric duct‘lwty of said functional nedium(1). .

- 30. A method accordmg to claim 18, characterized by a logical value
assigned the cell being switched by the supplied electrical energy due to
20 = resistance heating changing the electrical conductivity of the functional
medium.

31. A method'according to claim 18, characterized by a logical value
-assigned the cell being switched irreversibly by effecting an irreversible
change in the electrical conductivity of the functional medium.

25 © 32. A method according to claim 18, characterized by a logical value
- assigned to the cell being switched irreversibly by effecting an irreversible
change in the interface between the functmnal medmm and the anode
respectively the cathode.

33, Amethod acc’ording to claim 18, wherein fusible n\icrocrysfallites have
30  been added to an organic material, characterized by 4 logical value assigned to -
the logic cell being switched 1rrevers1b1y by effecting a fusing of the =
mlcrocrystalhtes '
THIS SHEET HAS EFEN] | This Sheet Has Been
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37. A net hod accorﬁ'ng to claim26, characterized by switching a |ogical
val ue assi by effecting an irreversi bl e change
in the int %g%{é’ﬁg mmm“ n“ﬁmlﬁl nal medium (1) and eit FETRPRGWNER e
(3, 4). 38. A nethod atcordi®ng®to*clgaim26, wherein fusible
mcrocrystallites have been added to an organic material of the functional
medi um (1), characterized by switching a |ogical value assigned to a | ogl c

cell (2)34rre tHoldy t
A et h0d34%§ ofi?iflﬁ adc;ﬁ;iﬁfr% 26, dmﬂ%?eslrr? %érfeglr %ggli%kﬁuﬂ‘ngﬁ@ga!ﬂ{s ietHlI or a

subst anc® mq%maﬁwt%}ﬁm arisemaa glasst al | i ne
}ohase ltmlmlseammbmhﬂms;ﬁxase orivice wemg,chﬁi‘méﬁéat by %qt hca‘l\Ma‘l&é“ ng a 4
ogi cal val ue rev Y, chin i ng cause
by a tr AHSIEHS ﬁ%@vﬁgg]nﬁ tﬂ*q&z’}? tﬁ GWA‘?‘F?’%WE%? Br vice
ver. ﬁadl rtrmsxgionrlgﬂween raxagless phawand\an ambrphbﬁs phase aﬂdﬁslt v?@aghq?e 40. Al
met hod agcor di rgani ¢ material of the. functiona
medi um (g)g W"r‘.@é‘bﬁé%&%ﬁéﬁ%ﬁ@ ‘dcti ve organic

31 material, characteriz by svv1 tch| a | ogi cal val ue aSSI gned to a cell
(2) revedsibidh rsyﬂ%wﬁwe mm@npﬁg@upan@t@n i®R. 41. The

use ‘of amaRihBlk! éd:ﬁ'éfﬂl&héﬂ‘ifé@&?@b?ﬂi’dh?ﬁeﬁﬁp ‘éhgtdlﬁeﬁi’e@ﬁ @fog{iiﬁ clains
1-25 and met hod éﬁl ecrical I ng ing tqQ any of cl ai s

S

26- 40 i nvaiHe @5?188511 th dhe GEl) Devag ¥ilohed Tovemblydy rareHAE Arctertis | y
addioessafiel @ethecselpccording to any of the clains 1-24 and a nethod for

el ectrical addressing according to any of the clains 26-40 in a volunetric

gglgﬁ A?:tE(I\)If':%g'e o éi}fé@ ot'a A bRCRIOARS SIS Sassive device according to any

of the claims 1-17 and a method for electrical addressing according to any of
- the claims 18-35 in an optical detector means.

37. Theuseofaan electrically addressable passive device according to any
15  of the claims 1-17 and a method for electrical addressing according to any of -
the claims 18-35 in a volumetric data storage device or data processing device.

THIS SHEET HAS Beeﬂ
REPLACED

_—
This Sheet Has Been

Hllllﬂ Illll! i



