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bseed to ddventegerin eitdativesiposisieg ibrathivt dedtogatve gy ewptotcdigignate danger
ofxltcsiial stoetwonlegiage pahnthraagh déféry e o in thg'c)echeictieclayer.

"0" and "1" states in cells with PVPA that had been
Waidh pgstyiag tHeQop Eledirodel td @116 shvHIia FigWheT, €ise {sh@langer of damaging
tHe RIYPRS-LEDR nffdrlab FlAClichiShte@)RrsQPERHIAY tothé Bfesdnld B1vERIBR have
béehBSWHE oL ro&[&kﬁpr@fc@@&fﬁgainﬁt\éﬁéli da@fags RBbWInB WO Rititude in the selection

o£l@&tioid@pobifo B atterhd|procEistSdnd -bRrildsi ¢ cl asses of
materials that constitute the functional interlayers

according to the present invention shall be defined,

foll owed by descriptions of how these interlayers can 5
be created as thin filnms in the capacitor-I|ike

structures of interest. Procedures and materi al

nodi fi cations that pronote




strength, tenperature tolerance and interl ayer

adhesion of the functional interlayers are described,
wandsasaaober of preferred enmbodi ments are presemnmNat005/000101

The group of materials that formthe basis for the

present invention consist of organic nol ecul es bearing
ThebsRBER hioledUlar PRIGP BAT didbilae itlit fIHEIORS]. intdfle/eNBY SR an anchor
fatrigs phoppHoalcl of pRESPNETRY dofl BB ah@bs intdiadtingirfa SréikABle@nd
crfolIs@ vy v ﬂﬁ%ﬁﬂgﬂéﬁ@ﬁﬁéﬁy&g o thS SBdtHPActiv®MBEHAIE Snd the
elottddBRl@ade® DB drd B0 sdl¢D0h YPRNEH NN BRCare IPBwiched together in a
gRBRSRRARE Ghis @4n ROAIPBMah&d JhdbicATRES IHHRAR J0BY%i2En the interlayer
rddRIOPRISHITESSrefetiBl Bl HOR a8l BALY Bihally, BRYS0100u1a3 3o Bfovides
ollésrﬂb‘?tuﬁﬁi@for @aﬂﬂnhg f? Jréag 0 gpﬂ}{?ﬁé‘ﬁ% igg Jggrfaﬁ 'Iagil'ilﬁaﬁéye . An example of
R A T e o ek bRt iyl o guggtion.

The pol yners can be obtained by step-wi se as well as

by chain polynerization, The |atter type is preferred
Inferlayexwompasitienseshall now he disspssedyin sforgpdatadlohoni ¢ or

phosphoric acid groups. Further, properties of
Fynstigped ipterldyarsenn by/kamapoiypeess andenpolymers bearingphospbanitryor
rhaspharigircidrggound dégeihgewith Whenfupstonaldmehpd or blends of these.

interlayers in capacitor-like structures and subjected
Gewerigaxaroplss af thess slkasses hfuhatamials fre sksvaoinrheest@dtures delow.

operative conditions for relevant devices such as

meffory cells shown in Figure 3, it has been found that

many materials of this generic description provide

superi or device performance conpared to previously

known gl ternatives. This may in part be explained by

/EELtipl unctions of the materials in question. In
ifs
Y ki

ext, it should be nentioned that
| phosphoni ¢ acid) (PVPA), has been reported
to exhi bit a high proton conducti'vity even at high
tegperdture and | ow hunidity, making it suitable for
use in polyner electrolyte nenbranes (WX03075389).
Thus, it iLs reasonable to expect that the phosphonic
acPd or pfosphori c acid groups partake in endowi ng the
fumctifenall i ffser| ayer with observed | ow el ectrica
[ dan r~_dry environnents and at high
g. 0C). This is one of the desired
at Ry i buf%eR, of | sochx)l ayers, as referred in the
i ntrogyction gbove. Many of the functional interlayer
materi al s according to the present invention conbine
hi gh dielectric constant, and thus |low interl ayer
capgpci tance, with high ohmic resistance. This can be
useld to advantage in situations involving ultrathin
_gL_ troagtive layers, to elimnate danger of
£rivt shorts or | eakage paths through defects or
holes in the electroactive |ayer. Wien applying the
topgX electrode to a cell as shown in Figure 1, there is
a danger of damaging the electro-active material .
Fumcti onal 2 nterlayers according to the present
i nventi on Wave been shown to provide protection
'DSL¥SMQ¥_dQﬁZ?B, al l owing nore latitude in the
sel éction of el effrode deposi tion and patterning
processes and -nmaterial s. The backbone nol ecul ar noi ety
can stabilize the functional interlayer by providing
an anchor for the phosphonic or phosphoric acid groups
and by interacting in a predictable and controlled way
Wi th the contiguous interlayers, both the
el ectro-active materials and the el ectrode surfaces. 6
Dependi ng on the selection of materials that are
sandw ched together in a




given structure, this can provide enhanced chem ca
stability and adhesion in the interlayer regions, as
wehealsiookssoreferred in nore detail bel ow. Fi nal PgT/NO2605/000101
nol ecul ar noi ety provi des opportunities for tailoring
a range of properties into the functional interlayers.
An exanple of this is the possibility to influence the
t enperature behavior of the devices in question.
Interlayer conpositions shall now be discussed in nore
det®j|. Functional interlayers can be honopol yners and
coppl ynmers beari ng phosphoni c- or phosphoric acid
gr 5 together with other functional groupd or blends
of hese. Generic exanpl es of these classes of
+|q£$ are shown in the structures below X =
POIH2, XI = POBH2, PO4H2, H or alkyl X2 =
PCB or PO4H Z = PGBH2, PO4H2, PC3HR, COOH, COOR
ORCHENHR, CONR2, D = (CH2)P, Q(CH2)P, COO(CH2) p,
CO CH2) P, CONH,, S(CH2)P, N(CH 2)P, Ar, O Ar,
CH2®r, (CH2) PCHY, (CH2)PY(CH2)O D = (CH2)p, COO
COQ(CH2) P, CO(OCH2CH2)P, CONH, O S, N, Ar, O Ar,
CH2Ar, (CH2) PCHY, (CH2)pY(CH2)o D = (CH2)P D2 =
(CH2) P, (CH2)pS(CH2)2, (CH2)pS(CH 2)3 Y = alkyl or
, COOHXRI = H, al kyl, PGBH2, PO4H2, POBHR COCH
, OR ¢ONHR CONR2, CONH2, R2 = R3 = H, al kyl,
POﬁkag)CO\IHZ R4 = H COOH COOR R5 = H, COOH R6

H Rf = al kyI or aromatic group R8 = al kyl or
hc_g bup = al kyl or aromatic group RO =
akkyl of afo ngroup R = al kyl A = COO, CONH
N v, hﬁ%géz O,COB = OCO NHCO OCONH, NHCONH, O
, = | °nunber, indicating repeating units in a
pol ymer or|oligoner 0 < x <l o =0,1,2,3.... p =

0,1%2,3.. X 7= Ar3- (CH2) - X Z- Are- (CH2)r"
(CHZ)@k(CHZ)m

Dy

P
H

X

Do

AP,

R

X= PO3H201' PO4H2,
Xl= PO3H2, PO4H2, Hor alkyl
X2 =PO3H or PO4H"



X =-PBH2 or -0-PO3H2 y = H, alkyl or -PG3H2 or
-0-PO3H2 Z = H, alkyl or -PGBH2 or -0-PO 3H2 A =
wabkboslosssr, -O, -S, -NR, -CO, -COO, -CONR-, PEREO()5/000101
-NRCONRB = -CH2, -O -S, -NR -COO -CONRRL R2,
ZR3PORG,, BOH,, BOR, COOH, COORHR, CONBRHZONRGOOR, - CONR2,
D-€£03],);, ORCHRR COM CH 2y, KYI(OCHsClipS, CONIH,, SIE€B), 08 (CHR), A€, O-Ar,
OBl A4 ICH) ,CHE| @), Y¢CH)), het er oaromatic group R = H or
D KO )NCod) cocxcsfz)pnce(acﬁzaﬂﬁp, CPNHL, @, 5, N, Ar,@-Ar[CB AL,
(O, GH8; (BLEYICH) = 0, 1, 2" Exanpl es of honopolyners
[nng&gg polyners made fron1nononers bearing one or
DR @1 %QﬁgﬁS@EQL,@ﬂﬁgﬂhgﬂb aci d groups and nononers
Yhe@kwngpggg§@ c acids and anot her functional group.
RAS- Oankﬁqidm Pc%mfmm@(cb@m@dtﬁz CRECEMRUSENR,, CONH,,
REhQ§? @fﬁﬁyp b%&%PgdiP@ ric al cohols. Exanples are

Rl ¥ ( ori c aci
RB-;H d%g openylphosphonlc aC|d) and ot her
al ken

yl phosphoni ¢ aci ds), poly(allyl phosphonic

Ci rth npl es are: polyacryl ates,
gol%éylmj §£§Sé€olyglycidyl ethers - or esters, or
ol tyreneﬁ% beari ng phosphoni c or phosphoric acid
ro i nyl i dene di phosphoni c acid),

gl or Hhgobie Ohet hyl acrylic acids), and the

g E%_b8 APHYEPYA at es or acryl ami des. Among
R mers one can use copol yners containing two or
nor. e dlfferent es of re eatlng units bearing
Aﬁﬁ@@ Q&E?%? groups. Exanples are

BeoRe Oy REIO ﬁﬁH@NHf Q?Hiéh§¥)tmo of the follow ng

mononer s; vi nyl phosphoni ¢ acid, allyl phosphonic acid,
n 5 IRiga P RS s WAIGHITS TaRaatEs wiils in aBoly@eir 9BevyTphos phoni ¢
Ogcidl 1, 1-vinylidene di phosphonic acid, styrenes
Obéhlﬁﬁgnphosphonate or phosphate groups. One could
pal&b24se copol yners cont ai ni ng phosphoni c or
phosphoric acid groups as well as repeating units
bearing other functional groups (to inprove, for

i nstance, processing or adhesion properties). Such
groups coul d be phosphonic esters, carboxylic acids or
esters, carboxylic am des, am nes, sulfoxides,

sul fones, sul phonic acids, ethers, thioethers, and

al kyl - or perfluoroal kyl chains. Exanples are

pol y(vi nyl phosphoni ¢ aci d-co-acrylic acid) and
correspondi ng acryl at es,

Il




pol y(vi nyl phosphoni ¢ aci d-co-net hacrylic acid) and

correspondi ng net hacryl ates, poly(vinyl alcohol)
woandsicadd7y esterified with phosphoric acid CopaCymeneos/000101

of phosphoni c acids and esters of phosphonic acids can

be obtained by partial hydrolysis of polyneric

phosphorfi ¢ esters, homopglymers as well as copol ymers,

oerXrQEH%C gfgfgly%erlzatlon of phosphonic acids with

phosphio seétley—gt oups are chosen so as
to gt sui table eIedCHyg and process properties of
the paterial, and can! contaln mono- as well as

di é<Pers. e exarrpl eBhsRPol iRy phosphonl C

aci ethyl te)) The functiona
I nt g ers ¢an al so gonsi st ‘8t blends of the

descri bed pol yners, ereby different polyneric

phosphoni c- or phosphoric acids are bl ended or where
polynerlc phosphoni c- or phosphoric acids are bl ended
wi th Ht her ol i gonericXor pol xneric materials. The

| at é?H contain Qmﬁm aqcagklng groups such as
pol F%alcohol -y#R te, polyacrylic acid

I pokGté QJyTates | yaesyl a q%s &/ pol yuretanes,
polyesters polyan1deb pol yéthers, polyim nes,
ponnethyIV|nylether-nalelc acid,

ol I | i done, polyacrylonltrile, cel | ul ose or
%ef#yhlg ;8 (% %te The phosphonat e- or phosphate group
Ve oY i YHean al so be nixed with
Z5i C*WBﬁd%? eom@fyh@qs | i ke pol yt hi ophenes, e.g.
PRI A BP eddIRh &0 -GR@-N-CodiRn dNROOGX INREioRg00d
Bst €tk r-0niSc-NRNCOpd,0CeR Ng properties when the

REarfcRhRf atd, gk, ofr, PbsPloRd,g, atck i njag Dol ymer is
RREE = aﬂ@ﬂ&@m@&%h&&@eﬁ% Shdif g r‘aﬁpthe pﬁ%ﬁsﬁe@s@%&a on

AF O BRAR: & Alterokl8 e larger than the structures
R LI geA TN nDdern é?ectronlc devi ces. Exanpl es of

) e bl ends include pol y(vinyl phosphonic
aci.d)*- blendpoly( acrylic acid) (PAA), with m xtures of
"BVP, ‘gnd PAA in or near a 90: 10 ratio being
P5i% erred. Further exanples include
aP&Ily (vi nyl phosphoni ¢ aci d) - & ewd- pol y(net hacrylic
raendys;- Pol y(vi nyl phosphoni c acid)-& enrf-poly(maleic
saojid), Pol y(vi nyl phosphoni c
taghd)-/el z<i -pol y(styrenesul fonic acid),
Pol y(vi nyl phosphoni c aci d-co-acrylic acid)-Dbl endpol y(
acrylic acid), Poly(vinylphosphonic acid-co-acrylic
acid)- /en<i-poly(nletliacrylic acid),
Pol y(vi nyl phosphoni ¢ aci d-co-acrylic acid)-
/e"J-poly(mal eic acid), Poly(vinylphosphonic
acid-co-acrylic acid)-Z?/e"rf-poly(styrenesul fonic
acid). The phosphonate or phosphate group contai ni ng
pol ymers can be uses as the pure acids or in mxture
with their corresponding salts with e.g., alkali
al kal i ne-earths, zZn, A, Ti, Zr, H or with organic
speci es such as al kyl/aryl substituted am nes or
pol yneric am nes |like e.g., polyvinylpyridine,
pol yvi nyl azol es, substituted pol yam nostyrenes,
pol yvi nyl - or polyallylam nes, polydiallylamnes or
pol yet hyl enei m nes. Several of these materials have a
hi gh dielectric constant, in certain cases coupled
with a high ohmc resistivity, in the kilohertz to
nmegahertz frequency range. Bei ng anor phous and
honobgeneous, these materials are structurally sinpler 9
than other well-known high dielectric constant organic
materials that usually contain crystalline domains.
This is inportant for



successful preparation of well-defined ultra-thin

films being norphologically and topologically
waansgessgous at the sub-mcroneter |evel, cf. BeroOW2005/000101

Phosphoni ¢ acids form strong conpl exes with severa

nmetal ions. The stability of netal phosphonates,

especially zirconi um phosphonates is the base for a
Eptrapiesofigmopylymetyyindladegiolyiienl thadbefums doh@fert Bedink @H€or more
phésghori@sr phioBihgeic adié giolpsarndieonomes besiraihosiedic acids and another
filregdtai goes. LAfor &l hassapilisriobicid® bea@haBEFhdRPhdiR RbErs of
pOBindtic SIUSHORS BRamPlEs drayly(Hiyll pAYPHhobeRIP) ﬁdl?(ﬁboﬁfopenylphosphomc
a6lBP8&d $tBnposRAkSRhhEPhYEL 86ild), Y}t(ﬁﬁyl ﬁ@s&;ﬁ&ﬁ@ﬁmd) Further examples
afeeﬁﬁflﬁ:ﬁq@cés QGIyMQ%a&hﬁmp%fyrg cid §r estedd) Or poly(styrenes) bearing

phdspRIfidI& Iﬂilos;ﬁonc 49 ﬁﬁ)u ﬁ%ﬁe & ﬁ )mn @M %oly(Z-
Pttt gy L Bt o
Aﬂﬁ)ﬂ E‘ oﬁéqéaﬁ W&l nynﬁ g\%mg ?r% %%‘I" ﬁﬁ)gel; %hflglbré]gtttgpﬁ_ I§E

J)Iﬁ acid %gph%mc a&d IS l§ &0&8%83' tion
1so ro & bs homc c -V %ﬁ ? ? (ib ? g hosoh
{? é) & 819(1(% By PP Prﬁlﬁa 0T eql’lélg Rhosphonate

orlde solutlon and repeated rinsing. This

0 % ‘ﬁ an be r eat ed t.o, gdu e.str aII mell

Realaind PﬁeéPP Fis Conppiging g ‘gﬁ»ﬁ%" Bliogis Acif groymeay well as

8 ‘6‘& R flg P PRIONE\BIQURY HP IBRIOY Gy rm%?llc%rﬂli%ﬁeﬁﬁ*@ or
POPEH BHEPE &9 SRS Gpi5i8| @Elaxglig/acids or esters,
Xy 1c émgies aemq?)e%lifefldes eé%%eal InboRIsRE R ot thieetheys, gnd
al %@%E%%P%@ﬁeﬂﬁhﬁn%f Ani oni ¢ and Cationi c Ml ecul es”

i n: _Conprehensi ve Supranol ecul ar Chem stry, Vol. 9,
Exapaplen 2 poly(vingkhpsphenie ﬁﬁﬂyoamllsmlﬁlan@ﬁgewzlahmmrylales
poly(Einyiphosrhgeic apid-cmmethacodis etid) andedgespondieg yathanylRless s,
rax(vowtalca@deartBlly esterdB, withedosiihesc agié st ructures of

alternating polyneric acids and pol yneric bases where
Coprodymerb gEptiodpliogicpoldy andesterpdfphpdpbonic acids cih bebtained by partial
hRedlysisy ofpol s phosphonia estets, homapslyines aaeiel hs @spolymers, or by direct
cdpolyyrevizationoifi pBgshlvoi cackdsi vd thaheo §pfBoio Bsteds KiHle ester groups are chosen so
asvtb igivle phicebpeieratice phd piodeswp@beatitd e thohyeRslj shdlkas esmtdh &ono- as
welbhsyditdnys. @neienampls isolytahylphdsgiemiodcid co-@aionedth@r oup
viajlphdsplqiaeh ¢ or phosphoric based materials are the

| onenes. Exanpl es are polyneric amoniumsalts with
TheOfim oSG e AdyeyEdad Also BRRSPHMIESs OF HRIOSRBE! pdlyR&k Iohereby
difieRhi polRh@RYWheSphBER! drillosROSPRARI s bl@r[de@ BP%H&Q bigmefé d

bkSHORR - BAMBsFhoYid REIds E BRAMSy &Her%ﬁ puaLt ric materials.
Tl%elgﬁ’e? 'n‘ia,'yQ:Bntfafncﬁi‘@)'&51‘fil Q&%ptﬁl%%%&lpfs 9@5‘ glywﬁl/lt &ﬂlli@ E&gvlnyl acetate,
pdjﬁ@%'ctabﬁn le a {,,% & amldes

di KeE i i E géf

i r&%ﬁge s ggﬂio@ gﬁ%ﬁ% Jonth ¢ h'é% 2 Lo

corn%‘ﬂ{lﬁ Eﬂs\éﬁb &e e ?ymer 1 qu th henes, e.g.,
&9 flaQ/ & BLEPE" ole éecrt]romc rand pr T ertles when

thg gﬂce %&}9&{1 8%&& g po Vﬁ% Eéblpv the

1a e 29 a 1?n do ains &3 e benlalig%lr fﬁs

elec m ] g g1l end%3 ud Pog mykp ogﬁcgflgg))bez;d

ﬁ%@ f‘ﬂgﬁg L

p P%P Pie A &awdé Rol(winy lphosphemds aed-

of the invention shal

Eg‘ E@erwo i ﬁ‘?iﬁbn %g{xc;s
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now be di scussed in sone detail. Several kinds of

materials can be used for the electrodes that are in
woamis®ess7ii t h t he functional interlayers. HowePer/NO2NES/000101

requi renent is that possible reaction products nust be

btendipdiy(styredesdfamixt dcid) Boly(winylphospheniaadd-pr-eweEs hdid)-blend-
polytediyilic arig), Raly(tisylpiveslemicsacticd dvaglicrae@dy-bilead-pply Qeethicsylic acid),

PhB{nyiphwsglionict acidsad-adrytiped i) é2nd-pblynalsie deid), POR(Whylphosphonic

aeideotactytia heifl)-&bl-pdly(eHembsulfonic @ci@). nenory cells, is

kept | ow. El ectrode rrat erials of part| cul ar reI evance
P{‘f @I Ti . tAnot h net ho of venti n
Q%OSP 6:1% ahe OSP a%? 8‘??§P i ’é‘“g 8&?%18“0 %“Eleﬁt‘sr ggwg agids orin

% 1o v m@x“ ?EH% O8p ’éet 4L Ti, Zr, Hf or
Wé é’é&arnt?cf "n‘*o“u }h‘e°' ot BHpatituied e@rrrea Bpolymeria apinesdike 2.,
ey lpyHERe. @P Ry alesritts tltuéﬁdeot.*/ﬁaﬁlomren% ealyrask Poned
p%@%ﬁlape, Brlyrhéthévaweseor rehetyleseigdnsased on t he

titanium titani um oxi de conbi nation, with the oxide
Seveeal of thesrematenindg haya a|h1ghrrt1e¢qtm/@msta¢tam@ep¢1@vms ewpfed|with a high
ohmicgenitiyHr:tin 8i¢ kilohditzie meeshette ficqusscibrasged Baingrwhgrpienus end
hempgepeduscthese guatailsanestaicheallysanplentbamaethes el known @ighetielectric
censtanpdrganiomatstiels that uiualeeantapf crysthlénadmeniny: Fhiexd idgertant for
supaeksont preparaivnef yeltatefinedhilbra-digsfilne. hying tio¥phalgicaliiNand
toplobgically bbmogencoes ahe ib-minromekeblevel] éff belewt neans.

Care has to be taken not to damage the interface
Phesphsnadidsfotno graalgeomplties vaiticketdial rhetalddnsoTid stability of metal
phaspronagy,espdeially Lirewhivah plosphdph@s ¥ake babefr a@kdinibing MybhBy-layer
(IdsIpakepssitinh teuhai@s that has@hferged Yi¥idea thedefo 84tiilBRed techniques for self-
adse@blfiofl HREaptandsbd @061 @bt shrfi¢ad) 6F lag@ g Shydr Gébds%@bf oppositely
IRyl poBlelc¥ @il Ptes. d@lﬂﬁ%ﬂrét@fén&e@&@l\d Qrchéiidiy:STHahg] Y. THA Clearfield,
ATTBROE CHaT 81 08211 (199:5] A1t 0AB) &, LY HCE yAkh, W& MYBALL NG, , Inorg.
CheaYRT 2781510 4sTP PEIyREAS BB nid b8 RS tibeAGn Hﬁkepatent have been
sdc@és@fuhl?ﬁ%o%rte ﬂy p%paégﬁﬁéd ﬁcd’nﬁﬁlﬂbﬁrﬁghéngtea[,% Ycheme to produce
m@é}‘g‘%ﬁgm%&bgg@ rieRtfcgSses in order to i npr ove the
ESiAfEd dfts}flngafs51§thZ1dﬁﬁ bglh&pﬁq o@fﬂ%ﬁh &B& 1 IatpI eric

ﬁ)c] ltltg@c JCH{] %l 0% cﬁﬁre gfréo"ﬂ %ol 9}5 at? epeated
iU, B Q aee 9 ik el i

evapor at sput or ng, emc vapour eposr |on
(CVD), physr cal vapour deposrtr on, self- assenbly or

ﬁl to%r n nrgln 1¥ fl résex Et)clr 5 fir ro‘f Eﬁ erlrk)gl_h
E%ng er: Layere
G t?gt‘ Y Y R aé Bie ?léc“tl » 10
Cf”?%"’ﬁ% 8 3 ragip r g&@{r 07 }%1}’ e fl@naér 14616 ?ycaarlr o

g@% -PUYage P%§Frm} » Pergpmen Preps, Oprfqd,i 199
erequisite for fabrication of f| neI y patterned
st ructures in practical devices. Mst of the phosphate
fr%%grv@hlaftwf aligTrating PRAYTSEP 9oty and pelysterip berep where dice
pfﬂt&"cm i& Palyiipd Phpsphonieagkdor Pely(mdrhosphopic apidsagtackylig arid) or
P@yt’rggyﬂﬂg?mp@c aeigreed Ognonoelkst winylphgspRonaiadqod wihaxg the polymeric
basges re rhelyethylegeintines oy Rolyimedesgolas dapthanerpvwefadhesphenia or
plesphonidibagsd mzeddeialsveind b lonsnesdbempigeousilynagiaranimehigu salistwith
logy wolnewlay|weaght phosplquiesrephogphgric #4dsor ot her i nert
gasses. This renders high reproducibility and is
Smeldmokbilembeasng plsispipne- pr goeghorie acidigtoaapniviewelapor peessure high
erpogl fogakerlypdséiopdrolrovapedpliase faasildv.adieadatidg déymeitien of gHoephonic
acidsrand usldcalp@bk te &nmalosplelRes wittetht saad @6 abve ffemeinferlaydrdiinctional
indBpdesides deysribedtinithis @itdniler t he bottom el ectrode (BE) or
the top electrode (TE) can be treated with a peroxide
in particular H2Q2 prior to further deposition of film
| ayers or el ectrodes. The norphol ogy and topol ogy of 11
e.g.,the produced PVPA- or the co-P(VPA-AATIl s
depends on the solution concentration, the




spin rate and the topographi cal honbgeneity of the
actual base nedium PVPA and its copolyners are
weabosimvss7on water, and in m xtures of water an#CT/N0O2005/000101
al cohols. In general, sonme water nust always be
present. A function of the alcohol is to increase
wetting of the underlying hydrophobic film Suitable
Asepyasitatios exatple of aniintbildyesmatkridl-apsRdiag @l the HRRAL invetion is a co-
pelyRkOpBiIRphdsptoflc, acidr(VIPR) bhdIsbiAR! DRINGIA) Vaokib Rl aF (VPR -co-
AAL7063D) hRicWeR ferigl dikBlad ety 8étngS16k ingeaﬁcz,@véounder anhydrous
cH RIS and étﬂﬂi}hlgr Rhpéefuk@de. ¥ ak BEC A 1R &XhibRt 81h 8Mectric constants
on

(3ol svopfh thofbdiendySEngef10N@Mo 106 RiT).ayer s base
pol ynmeri ¢ phosphonic- or phosphoric is their

solubility in water. This nakes them inconpatible with
The pleetgadeningrhe prigrus tareaf mdbepigenic pledtonissdsyicopbihe invention shall
QR be disc inseme detyih Sheatalkinds ofvaetsrials pareetusedfor the electrodes that
aigrip eemagt figthdh tigpal\ipterlaycrsellewerer,oub sy iiement sathattpossible
regglieapradystsanust bhaveidsgsAligreativellyr inetdridsiand prpdessimggonditions may be
clpspmspsh drat reasiipneredvetsf hawe tavoeledtri¢ah inepeidancer Thuhedyction of
eleptdidlificht strongh e ed. hemodyrrells, & lsptlowl Eleetradeenateials af peicular
rqboiapeesre AayRsy Bd, dvhdr Tiakeothbiemethedsof pudlestingrhiglaingredanth regions to
bofirmed isve int@dudsa baoeo ipler &gedkithyoramitgide) tetvoss tHel ddcirbde and the
fitnhBorpbingmiaye. InGhad saselalsn bitrgeladtde hasrinkehaaftheqties afentioned
abave peasfirelgvanbe Etotedks badey oo thetthaninmtienluay etidd@ineination, with the
ofide¢ fachigeld MyctoRali i@ GavdprbVenSuseral i@Rbnjukdtos Svithildshdrg devices
bakad oR Pol§merid Reto€lediridtyas Bl dldbtgoddiiOe dtetil APReSedaiPledBE bafrier
1aQérs RY relldvafadiand dx@dbs a1 @RYctéh ebieRligidess €.9C Al 864 TaN"

cross-1linking agents can be added to increase the
TEE@H R cRbdeWaR 88 fdrinBkbdiffertAemES NTdrétha 16 88taRéh not to damage the
iRt bl tR8erCBE foploRBird Wng kheMARIohM HALi BRAby Ba@HRS, plasmas, heat
ett ol RY dERNALE PlocRe et TOpibd e RRHIBL Ani Qefsqgcl?de chemical vapor
dégoSiEivn r@%f hys JAP%ON@%O&E&?({@ bog Qﬁytﬁt%ri ecut ar

cross-linkers here.” It can a ons Torm ng

conpl exes with at two or nore groups present in the
Thiomemiacture ohihs elspifindpvicnef pisiivieatien iaires seible nseneerss in.
depqsiging theiinferiayes) 1t alkp may Sekrgiired togpply ﬂ?ﬁ]g’rdypﬁémpfhgmaess.es in
ongen tyﬁ@moe;?gﬁésagm ¢fcdhe dapogitiensg ielayercPepositippref tha fimgtienal
ingeslapigyioaateripd may bersarfies@it by bee ofghgfollewing tedhnigueby Spin coating,
eyaparationaspugtering, chemirahyapopuy depaesitioa. (CYID, plysical Gpouadgosition,
sdbleasaemblyior ialewmating lyesbpdayer €L1Y0) depesitiomof qpposicdy thavged
pdyelegtoalpiss pr BBB structure¢stmilp by yretal phosphonae vbemispyes ent

that forman interpenetrating network acting to nake
Noferysedliohity i gypiaaiip o pretejuisits Gr litrhation b ea-te filngsathat are
morphs®gichliskhangpgamiub atihe tybpiniadd lyveletith @ thaki Nprerbuisite for
fabtientiah eflfihddyrpateaied sRudn@ecihfpetical deEses) Mokiof the phbsphste and
pllssinpe $6hthinthg polyhieeh degoribe@ Bére hieHot §llcBye With agpart iongkticity,
reblfingdil A¥pkgibide e O6f otfstalauiy. Ccr ossl i nki ng agents

nmenti oned above. Bel ow are given exanples of preferred
AEquSS i fokrh FilindBEGR theAPRlcAHBR bivce SXAN BRInBinding TRE VB is
advihithfbusly @AriSRBR ih B EQTHoRYEitmoHRRAS b1 19 5ot Blert gasses. This
rehd@@higE Mprddhcdiff Afd i€ Bler-all Rivery s%nmﬁé PRick il ABRGAS Spin
cRnSHEF bt HrRRmEFin3h WARAETLhdner Whi Ch This type of

curing of pol y(vi nyl phosphoni ¢ acid-coacrylic acid) is
Tﬂﬂaho@ﬁ%}s cd%loarls %ﬁ? -tr&?édéﬁgﬁ{ré B %&gﬁj&rs Thufs, either the bottom
el&%‘SHQ% ) P ¢ ée 0d€ ETE\’)% 5he ééa‘?g'd wi {) b8 R particular H,O,
pr?Jng' fii Elrﬂ%'pgs%on of film layers or electrodes. The morphology and topology of e.g.,
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agents may be necessary. Ml ecules carrying two or
nor e epoxi de groups have been found useful to
wonroes®9sd7ok i nterl ayer conpositions, copol yner BCoMN02005/000101
bl ends, containing carboxylic acid groups in addition
tecprphuspPAGRACer the c@ROSMAA) Glnaciepengs onl fi.solStiehconcentration, the
spiaage ahd the Bpoplapliical hempoxdnditsofithy & tixdbare fntedfigh.t 0 becone
i nsoluble after a heat treatnment. Exanpl es of such
PRIPOXAndes capréshre sdiubleye et afd Mehisndds ahvkatn8sd A1EdRLs. In
A ReicQhatétnglsy Sllveyd besfrdbenit, A Fetivhl ¥l the ARSI REH increase wetting
o?fh@ @h&orly sy dAph&RL Yitm FhitsHlé Sdveishyd €REmMYEObr Rropanol, (NPA),
Sl £)) 8O E8 oS tharkd! it Yakel 1l raBbY/ 68K BLIBGA 50:50, with

76'5 esEﬁti&'a&%i@Méd vapgcyanurate TG C), aronatic
glycirdyl ether like the di gI yC| dyl cresoles (DG&C) or

di gl yci dyl ethers of e. tg he benzenedi net hanol s,
N_oyd]prﬁ‘p alﬂeg,tﬁ fhe fee o many 1nterlayers based on polymeric phosphonic- or

phpsnh(mcglp Fé?‘“bm%F gzat@ | ef fhsw incompatible with typical high
VlIIg AR HGTUERY BOREHY r@y‘ea 65;7 e@stp bp sraghedotifhoutegx Yetivgen
PERSPHBIE Steigp prhwhere prRypyp Fqgu%*» id3n bageddepasiaergsters prerogrried out.
Thisnnayelams eeior EMayepibe fimetiong ntserleyeu; sBhulsj medifientiops need be done to
stahilize Kheymentionad pelymep dayers and makiethemdnylublein waten dhisgpbjective
carpbef ageoraplisbed byf e grecrabs-lkdsgihe palymerso@pisekinlang alakhasghe effect of
intcheasipg therpehestiityion thetinigddyaemateidanpl es of net al

conpl exes soluble in organic solvents that can be used
Foointerlopss intenkednin this pgettayess-linkme daobe @adiednet by curing the
ipérbypd deirmalfcordsy ifradidticdewhefeychayicals doatiletisrodsrliniing@gents can
bandbed aslintdeaseAhdllegree bif tsylinlaget y| acet onate or

Ti t ani unt et r aal koxi des. Am nes, especially di- or
TRO tHemiEHd da@ e Imdletiled Carpahthel otod nidfe fulét@Inhiet@ips forming covalent
bERIIRS thie b BihetsOo he tibsd-Riled LHaskSare fedsifedl th AkinBBcS é8 linkers
h& Ak Bh al SXRTPAsEShiNE bdthifexk i at ivior or%oré‘%x@ﬁﬁs; préseli in (R
pEIOM¥AMKIESnhg BRI PRI CwRMoRR Dondsxanpl e 3:

Cross-linking by irradiation on interlayer
ORQBRAS infet0 B%d%ﬂb@trﬂgk‘)%l%ﬁl ﬁe‘é@ngf‘éjﬁdl%é&ﬁsph%s h-gﬂgrd?ghos‘ﬁﬁonic acid
fitdYs daRAHGE thakE %Sﬂh‘ng &le@ a { 1§ctﬂ:§ﬂ Shilfed and pubhshed

Eff @iaﬁx%fﬁﬁ%ﬁﬁg% gﬁ%g‘ﬂ e %ﬁ% ﬁﬁf O%Er?eg e
résuith ifv}; X%ﬁlté Mo16 §le éf’f ? rra§| aettl g ELEI rﬁqglre baking

P TOS

al A pe it S %H

4a pk r or
It 1s 1 POSSlb eto: d cr SS- llnkng%g 6r|;adéat1 é?lg )pobgn%‘%(%or WlHlou{j Cross-
h’&lfnﬁ f‘%ﬂ@d’ﬁ%ﬂncoﬁ% % i"vi nyl sul foneIBI or am nes |ike

diallylamne, or diallylamdes like 1,3,-diallylurea

or NONdj al |yl tartardiam,d or . ys | benzen
BRlan e obeelis oL pists perT itk dhant es s

Cr 0Ss- Ilnklng readout used in the present invention
E I ribed. They include: a): Thernal

cr ossl i nking wi th pol yepoxi des, |ike di epoxybutane,
Feyg @p@@thré%yah@mm@m%ig freampyetris quBiEEyL Eli?nsyafreawlratmyﬂse on
substigpssas|afupainigmg for viiig tbl@ itepglof gurglgmf ppltvasifiosphehigeridydo-
a@h&@gbeﬁwﬁblﬂ}@myl ene oxi de or the corresponding
Foy atlegs relymefiD@ezayer qopipgsifparisdyd ogensubstiates ai@Bpon of cross-linking
agemisghaydiedytesiap dyelnenlestcerrsia §o oramarerapdxddegirqupis digve been found
ugstill ¢ criossdinktihierlgieg bgrupaditions cepiynesss GiEBEds aondingdgeiteyylic acid
geupeinsddifiortogphosiblosic banhesphadiicretidhgmopss Such compositions with
dispdsi dis b yecheey Faund ko beepm&jnkbldblg kfteriacheht- téatment.

Examples of such epoxides are

13



gl yci dyl oxyani I ine, triglycidyl oxybenzene or gl ycidyl

esters of polycarboxylic acids.O O b): Thermally
wonadsmes7er ossl i nki ng with the pol yi socyanat esPCTA®2005900101

aromati ¢ dii socyanat obenzenes, diisocyanatoxyl enes, or
(RGEHiglyadsp ethyisd elkaneatlizal butanedioll dilpoidyl 4ther, glycidyl endcapped
etlierss ol anpalppir opign ethplend glfed bi boeyaindémehbxals. eTriglycidyl glycerol
eltwo CBGHatrigdycidyl isbecyamirate TRACH, arondbhic glyoidybethdrilike €heiglycidyl
chesbles GaGEOMatdiglyaidy gthéys.of e.g., tHeWehdenedihb thanolJSNGN k2 Ridylaniline,
N, NN D4-gly cid St slakdtine, tﬁglbr&\ilﬂdrl@(}w@lz%he Bly &b stk Of lpolycarboxylic
agide WFarther{ pdlytigric glytadyTetheRranddstdrh el diségact i ons usi ng

e.g., AIBN or a peroxide with diallylsulfone or

di vi nyl sul fone, or amnes |like diallylamne, or

di al 'yl am des like 1,3,-diallylurea or

el al tonictcassk-Aingdrgm d or using divinyl benzen
Agﬁﬁiléggtfk Hﬁﬁo}gﬁg&i&%&;ogfﬂﬂ\fﬁhﬁyéxesg ﬁ’éagﬁrlg gtzfoﬁ%(tlydﬁlgaﬂl}%?ﬁ Bﬁ‘&ghonate
lEé (‘31‘*1{1& ceﬁgbéﬁgé Kbl n r am)@%gl% Cah S Lbe ﬁ?cjfd’to c1ioss -link an

@ﬂ%tséd Ca 85‘1%191 cﬁ'lo e agnd
lﬁ%%f% b aaf?% st

18&%?5 il d1-hoe}tp% %?r ﬁona | ci1breI aqgwn ygrrc&wpflﬁ%qw orm
i9 b polimney Chéma RIS Bl@%%s%rl%ré% et o
poﬁﬁ%ﬁ%5ﬁ§ﬁ385@ﬁ63W5§lde tert-butyl peroxi de or

d|b nzo. Ige.oX|oe Thg adhe3|oq betmeen certaln
. L IQ . A >

$ oG : eﬁ CHSS kg gl}egaoygﬁ:r I %ﬁ%{l efqgudes like
1y$P&€@q§Fﬁ@ Hgéggéﬁgm“#ﬁéﬂgﬁﬁ¥€égg§i¥s |ngE;tant

%ﬂF%?ﬁQOP?Iwg o B1019 HAileEPURg catiassi ik inedayseepmmsitions
WY igadiationnt er | ayer and the adj oi ning material,
mhlch may be, e.g., an electrode or a hydrophoblc
polyner At the same tinme, the neans for inproving the
Exatpile B LY unpHN poor el ectronic properties
Theymeher IH\éwnd@eed rvsionsirEg g, AN perdxalei witledih e foagok
digjybsitionegon aayegsdike dirllplemineporodialtyldnyidesHiuil Saddajlylorea or N,N-
diphyltarterlidmid moakitfeydivigylbérees dbsttiase, so cal | ed priming.
Furt her, good adhesion can be inparted by suitable
functional groups introduced as conononers in a
Cextgimprg feered embodimputh yhaosskinking rexdopaReih, thedfreEt i@dvention shall
noubé eserited: Theg imdigliet | ve. Bel ow fol | ows exanpl es of
preferred adhesi on-i nproving processes and materi al s.
a)EXRetbRor6ss ik W illg p &1y d ok iaes, Rk POk YdI biteneS HopdxyREEnE diglycidyl
etRérDUEY dRgydidy IR EEs 188 ré%s idydi®1t Beprbﬁhtngdhl)ﬁ BidfdliChpped
pddgethyl@RtoRIB bor Hhe ke ébbitnd &&%h'eﬁr(@k}PEb? URglytilyllgheerol (TGG),
trigBle)iy Bl oy HiRAtE 8GEC), Brothatic BRENY R RS the R soles (DGC) or
digBEROMAdrEoR. ARe bAARAMARanbEON-@ &ﬁé (%a) -diglycidyl-4-

gl%l@%@)?y'amlﬁﬁ@)ﬁ}{g@&@}?i@r?ybg nd oxeéiycld €st hc acids.

oxi dat’i on of doubl e "bonds present in t

substrate using peroxi des or peroxy aC|ds

I ntroduction of double bonds can be an initial part of
the primng process.
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Carboxylic acid, and other carbonyl and al cohol groups

and peroxi des can al so be generated fromthe double
woamd®9ssgdo ng ozone treatment. Hydroxyl groups ean/Nai28/000101

be obtained fromthe doubl e bonds. The doubl e bonds

are often present in the substrate naturally, but they

can al be i nt uced delqd ber gy el.y. The epoxy groups
can be% ﬁ; erl ay Owﬁpzﬁ%ons in the
same way as epOX| de b4sed cross-linkerd ar® effecti ve.
Car boxylic groups, am des, esters, alcohols, am nes
and thiol grou can i npreve tcp hesion to an
interlgyer by, dlfgl ng t | ace polarity, by

form digrerly, oanhydri de m des and esters with

car boxyl | ﬁg“ps in the |nt T\ay;r conposition, or by
utilizing metal - phosphonate chemSstry, by forning
conpl exes with polynmer chains in the interlayer.

Exanplrg/’?\N ol yners>onpared ta certain

homop8i y &hl bii ngly ooP adhag)i\ogot o hylr ofhobi ¢

or hydro | c surfacgs, jsuch as pol y(V/n?é%/ phosphoni c
[ heni ¢ aci d

aci d), copdlyaers prepafed from vinylp

and ot her anfgﬁers have better adhesi on.oEx&hpl es of
copolynmers with inproved adhesi on to hydrophobic
surfaces, conpared to the hormpol ymer

b$0h§é FIM']llg'ylll Qg 91'8% g)fhe ﬁ{%g gjceX iR the glfomatlc
P ooe EH 811 eﬁés H ?15} sSc&Eiﬁ&tg{l%anes hlfe 1,4-

r
dzls(% rac’p opa ?Ornf PSO aclalarr% s arrpl e 8 : Blends

Exanpl es of bl ends wi th inproved adhesi on to

hydfse‘ic!ﬁ'@l?ﬁsc or hydrophilic surfaces, conpared to the
ho Jé Yic @yl phag ic a d‘)mmaé?@fhﬁ'le'@?fﬁ@at‘éf'"g
poI | n nph ni ¢/%Aci d) ‘andn Pol dof“‘)yllq EPaci d)

Pol y(rret hacryl ic acid) Poly(maleic acid) Partially
esterified poly(vinyl phosphonic acid) Exanple 9:
chdthesnhad or UVpihduded geastitais ubivgs.g AAIBN iop B penoRide with diallylsulfone or
dadigi fulfo8s of amindelikedisibldngse, orpialylamgleghlod] , ActigiBilpen ¢raV,N-
dadliy Rartirdigm [y ueiph aling 10eaxearderivdtiats. r eact so as to bind
coval ently and/or provide physical bonds with the

pol ymers nolecules in the interlayer conposition.
Exanmpligsnodnyisufetes nol ecul es are

[/\-}—soz [ /\]SOZ
2 2
Allylamines and amides

[/\tNR [/\/'F\l}go

d): Thermal or UV-induced crosslinking using substituted polyazids, e.g., benzenedisulfonyl,
benzenetrisulfonyl azides, benzenedimethylsulfonyl azides or benzenetrisulfonyl azides.

..{
m

Sulfonyl azides

Ar—SO.N Ar«[CH -SO N AIk-[SO N ] Ar. Aromatic or heteroaromatic ring
50; 3] oV2 3 2In Al Alkyl group

e): Thermal or UV-induced crosslinking of the polymers using e.g., AIBN or peroxides like
cumene hydrogenperoxide, fert-butylperoxide or dibenzoylperoxide.
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Al kyl gl yci dyl ethers Fluoroal kygl yci dyl ethers Further
exanpl es are pol yepoxi de cross-linkers, nentioned in
WQRe0si00ssso sect i on, that have been shown to i mpPOYA02005/000101
adhesion as well. They can al so be nol ecul es sinply
acting as surfactants, for exanple Zonyl-F. In certain
cases, adhesion at the interfaces between polyneric
Tl @dhéstondtiiniaen corntgapoblymeiid svidsalsad ianateflayeatdesdiided in this patent to
adjolirehig ANerisls céh 1@ poBVERdugh @S ade ProckistdPréilerhsIImenserle, Bvis
i BRE tol iBEht I Bre MBS infprSidgdh e Brlwee 'tl\fbrfﬁﬁ‘&ithGHteﬁayer and the
ARfOSih D Bte B4 NhIOR ka9 Be,Qf o AR REHRRT a ORABERSbId pdifher, At the same
HRY, ma%éaﬁyfomﬂprbﬁng gletatihésioA%h@m AR AR 8lcERRS hbp@hes in the
dePicS AiB %@lfé"sioﬂ Betwibn RREABSEr dnfl alifoinsnd 1I85RECH ue%mb%v&f@y
MELRIRNGSR ?f‘?n Moine GREh Sak so JAe® pAint@Ws
HRFAGY dd%ahéa{o T BOShpetid B suithblb &holbrmp ﬁ{%&h\é@aﬂas
SBRORIRL 00k &S, b e b yohi Ny SR e addiive

conpat i an spFn coat I ng. 2r B chem Str

E%%%Pf Bo) B IS SRR o B DR Rl il

QE% The nethod for Zr nndlflcatlon of e.qg. the

g%? elerc?rgélé&‘ rg\vegé} ntv¥|o %1}? 181ierlayer could be

»—ACL

‘8%31 gﬁgm‘g%%lgw P GQP @ e 689,’?3{ §OPS
of

ﬁ}&%ﬁf @?@r"‘gl ni‘ﬁ% g}f

P@é%rﬁlél?ﬂcaﬁ &Fd eo%enerz %1‘: in the polymer

&fle URH: pﬁ_rgmﬁlp%or RREASH a01g§( @21()31& é % can be an initial part

PR PIPHSS | eaves an |nsoluble PVPA | ayer on
Céft@ﬁé‘bc a5ishard othen carbonyl pnd alcelhp! greypy almﬁr%%a Facaliodiegenerated
frogy the dpyblg brrdy Bipg egoye BenvprH oY Bory] gfounneadralsq bs obfaiped from the
daytde bgndspeci fic interest due to their relevance in
The é@lthl%léﬂnd@l angioflen pigsenh inrth¢ abairpsenatierally but thexcamedsorhe égroduced
debemgitlie 10 Adhesi on bet ween the bottom el ectrode (BE)
Tan dpaxtiegryine sayhizenised wrbighibs pitaslayer camipoksitions in the same way as epoxide
bessd caisslinkgpodry nifective. Hesthoplid goas, amides; Esters, dl@pels, angihes and
thipl/ gfouPs ehreiciprocebd ihep b dntafayeabydmodifying the surface polarity, by
fompggpdists; pblyguides symiides agé peeravith xxhlibbitlic googs adhe sitatayer
compdkitiohj @ tyurtiliaing snetzdphokphdrae dheBirpdyyfomniag osmpikess cibth
palytder ¢haimrin thelimembaysr.such as pol yacryl at es,

pol yacryl am des and sim | ar conpounds. In order to

nodi fy the interface between the bottom el ectrode and
Bxhaple 7t €spopdrs Ti / Ti O el ectrode can be primed with
C%ﬁ?pbl‘eé fid @BtafHoRHopbEmdRRkhibRnb PPor@lindsitd th By dBBHobfe or hydrophilic
sIPREP BEYN 28 poB(vi %ic%cﬁ? IcBpdIith&s bRyskd ylphosphonic
a&H%hd @ﬂlélerﬁorfb%k RE bt YAHREBS KReRbEs @Péo%olygie%l WittPifroved
2BRKR! 18 hy &BPRIbHESrMbdsboitphicall Bie hnGidiaha! pogir(ﬁﬁﬁﬁhdgf)homc
28], SR %%@'v‘ﬂ{y%o%ﬁ{ohé a8 2£®MP! exes, such
vy [FhOP¥bnik ggglde or Zirconium chl oride.

acrylic acid,

methacrylic acid,

acrylic or methacrylic esters,
vinyl ether

Phosmers™
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b) Nobl e netal electrodes Adhesion to, e.g.,
Au- el ectrodes can be achieved by pre-treatnent with a
waorosapsoar yl - or al kyl am nes or am des, i ncl uBCmN02005/000101

cystein or cystein oligonmers, nercaptoal kyl gl ycols, or

a : Blengdsyl mer capt o phosphonic acid / phosphoric
Exgimgles biEblendssvitl isprayid edhesidn do Badvbmiobieatr hy @ophiBx auifakb&,
cosipdred té thb hpineputymet-pob(dayiplesghonrreahoablesdsar t he
peh@viagpksphddihadidyrantier ext ended pol yaromati c or
Pohgisylizadcayat i ¢ chai ns. Exanpl e 11 Adhesi on between
Fohgpbhaahinicidor phosphoric acid contai ni ngfunctiona
Hobi(@elerGRid)ayer and the el ectro-activefilm
PahBEY eSeddd posy (VR f'lﬁﬁds@h&lm&ﬁd on am de- or
het er oaromati c polymers in general exhibit good
EXemBRI 0 Adh&idigpRIASRNEESSPLNOSponat e cont ai ni ng
AROEYSRISHroRRPAINARE Sane IVISRAS HHSREH Qﬁq alifksioGo Qlﬁgi}‘lﬁ‘lg
h%ﬂéﬁﬁd?nccﬁ%r@ﬂﬁ‘[ Rt 8 8CHH dac%(/élc\-!lﬁl 1o 151%2%} é)?réds with the

p%%eﬁf rﬁ&lt:&ﬂé/s 1@%‘?1 ,ﬁ of &)
@ggf&g fi‘i%§ tes r anal ogues presurmbly due

Ah Mﬂ |po e-di pole interactions. |nproved
Fﬁgﬁ %ﬁg%}&gp ﬁ Herw se be achieved by maki ng t he
phosp phosphonat e | ayer nDre fluorophilic"
F§Hﬁ frae?:(aenolp sq ellrfel Cléagfq&ﬂ?( %%fgoag Ege}kelr gte{l 1?{)6 1’11 pr\%t/ﬁﬁs S%thon IhIaJL Igl]ve been
uorﬁﬁ@?@ﬁ @FﬁVPa%BB i des or perfluoroalkyl gl yci dyl
thers. A fl hilic urface can so be obtai ned by
%F%}?%‘Ha#@ b o SRR SRR TR A S TP AYRr BB ace
ur oal kyl acrylates or pol yhexaf | uor opr opyl ene
OXIde phosphat.es (Zonyl -fl uoro surfactants) or
Hﬁi‘??ﬁaﬁ‘ $10%%ﬂﬂeeolﬁéfféc§s btweenpalyyasq dgciig-actiyreorganic materials
a%%ﬁ%%@aklaﬁr YD igel Vbth Vasetenificaniinipraeyed by wikincting the
maderialy; by tharmal| cotpmpding. or by treatment wth
fluorinated ketones |ike e.g., hexafiuoroacetone,
Arorsible gombieidanofgoed ihasien/groddimanirplorlegy2may hreie atllizerea,
alisraatiye depopiting e siitpeating: (e epproded iethictespsctds td wsemetak and
phésphpmate MEN ckerisiyi.cehihalloivs thegiratiucternt efi thinngy fllmeotlicdndisplay
imprpesdfragphdlagseand 16k probéedisedihomn: faet teesem campatitsitityaham spfn-coating,
Zgh chtmpistry basdeen veabtiishechaan thethop hopppraa tabustdaydrs beside LB films,
alfeypitimg @olyalgerolgtanarmielod diyprsThd methédd/fos Bt modibiaidtion®f e.g. the
potfdrfed electrodecsybedingnt gonftiwed wathyP WA (TiOP pad¥uBsdqaste frfeversible
ddositieh ef phiosplamid a¢tls i dimtple,allowighhd @8pdsiiyn $ATEAARBholayers on
TN Aaprpedse iiveRingr Greatrmidd(@uldrbe NELIT1D Hepeichen 8 @M in MeOFEIMe)
lagiig) wakigfeRp@ue th 03% PVEA kélii®dn, ths 18RO &h 1n86luble PVOXNRSEn
efcBeddd@AGy filh .has al so been found that the
el ectro-active filmecan spinning be treated with a
ABRSIINShAYY he¥ B8 BiRéscATbikeAfin R4y 1§ c@ﬁbﬁg)m&l@ ok BMRAa18Yhat are of

speBBic 11%@1‘é§t' QB tMhbiR reevRRUME Bﬁ@ﬁ'caf:@émy Pré}éreﬁ& to specific
e al kyl or aryl phosphonate. Pol yacrylates 1 n genera

exhi bit good adhesion to the electro-active film so

E§£?§Q@Oextend the top layer contains PAA or simlar
s Weﬁveeﬁ % Eof zte(? rogéj)ﬁ'j a?g tllﬁe &79 I;}tecdor Taspho; 1C acid

riluor
‘%6%91”316”1"&&% ’f”éff f’g‘” %F?@ ?npr ove adheS| on.
a) Tl/’lr“T;%-electrodes

.—n
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Adhesi on between t hephosphoni ¢ or phosphoric acid
containing functional interface |layer and the top
wehewstowssde. a) Ti/ Ti O el ectrodes Good adhesi onPCE/NO2005/000101
general obtained between Ti/Ti O and phosphate /
TRGHPEMOAtEartighbaihaic Y yRRrY iegierabd:xbibitdoed adisesion to Ti/TiO
sBffa 8] 2488 e iiQo-polyniBresidsents thith§olr polpabry 8Gdhyds pbRacralatts,
psﬂ}rgb}y@dimgégla\ﬁmﬁrﬁlar fmgdeklie netal el ectrodes Adhesion
in this case can be obtained if the filmsurface is

first treated wth conpounds (ol |%orrers aantg poI%/rrers/) )

Ta ordea oA iniBs BdpRee Brtwesssthe otto dectiofg 3d the pterTayer TY/TiO
g FaR s PF ﬁ&é%ﬁﬁﬁ%gpmr to applisatinof B¢ pobimerisphoplonic- or
RoShgrp sy EEEECT | n order to inprove or enhance the

PRE LRHIBRBEQuRf bel e 1sHogHIN e 281degiblsARd folslely, ep8adadf withitable

ﬁlﬂ&ﬁ)ﬁﬁl Slups 6L%iEBh M USGHa3 ﬁilﬁé%ﬁﬁs 5%ondpitix8s, 6@ ak Sirconyl chloride or
%d etV\Ben or after the main StepS in the

manu act ure of the device. Add/ base treatnents have
dablemetahelegirqsiedyvi de a nodal ity for influencing the
Adesion franee Adfelertioliesean bpediqyed gx PIRgrepfuleRE Wi a mercaptoaryl- or
algtlamined o amddesy id¢lndng eystereonnysisiarsligpmers mreaptoaliyigycols, or a
abiryil ety pinercants phisphenipadidbhasntiorip agid.i lai¢ Bralso@bsareadaeS AM-effect.
@zcdxanpliiiy 1,4 ubibhengbé meTdapto;4’ iphosphendieenths tralagueswith funber
qreadehpdyapdmimae shetanoardreaticroheins.ayer struct ure can be
detrinental to device performance in at |east two

Exaspictls: First, bases can decrease the capacitance of
AdIRsibi besvearnshle phospBohiayephosplesritdtid @nehinimg Furstiohddslesface layer
driaenpelearnagivefilinases can induce buil dup of dead

| ayers after repeated exposure to electric fields
Eiéﬁtto%ub@ﬁlafeﬂﬂ@bﬁld i arhilie- SlaiéteERiromatid pofynRkis general exhibit good

ARSSSH 18 IR HYkhRte RbHOhAREIRANIEPE1GMER JcdpBlyhers or blends described
1£@f[era@gi,@ct ric menory application. An inportant exanple

of aci d/ base treatnents shall now be described. This

Flor8-cBhi@n 218005 8013 IBels eaﬁmﬁ%gtﬁﬁctbr@ EdHeSPARun@fohsl interface

hferéd ontalﬁ3 MGt BB aR80 SRR PG R B1P dﬁ@ﬁ%&ou%f@&ﬁole dipole

QG G R BRI Rlchd &%%me GoIREREBF 3 MHGES

ﬂhﬁ%}%‘bgﬁé ﬁa & ﬁuﬂ&(}r}gﬁﬂl 31{}%%5 Xl‘?ircétlo%(b(fﬁ{ ﬁlﬁlo t11@ayer film
§BL ald %{1 i }fx‘? By

aEt?n il Al 11 aﬁaﬁsédkty oxldBE G Pﬂlﬁﬁ&lkyl
ietional

OBl LS dhyc e
1nte%l?jﬁetr mg%ace fBer ?roa e1d 'y(fates 812?)1}%%&%1& 0 Elh )? g 3 llia%es

O

( 8]33f i oasur %ﬁt%ﬁ §F ﬁg %ro\al&%?l fOI%ate%s S rcar ox la es he sueface can also
QTP ké/ ?sh?rg)yrg ﬂponnated ketones
élei‘fff[é“”fo&ﬁe& e %ﬁiflv%?aéﬂy @Pn%mfech 5?fﬂ-2 igeadione.

I at ter.in many cases becones exposed during the

?@EQQEVJ% process (several of the functional
Fhegipy éffwe'ht&f glertat-ecriye for ard repbomnbenisos gbaphoric acid containing

Juncriowred irerigse 98¢ exhi bit any significant ohmic

conductivity, and may thus be applied gl obally between
Roeadiiegier peswapta substrad dfenlecpractive dilis pag ¢ plwégomﬁ 3bieP-
intedater pan wikscleposiion by spikgatingrdifficaliwspreiali &1 very thin top-
infedastero dbs elbwtooretivnin eandheforiged by treaimentywith 4 pareyide, e.g., 10, or
re{chloraperhengwict dcést;, héfrs o top psriapemiedepoyitedeerrespeskd to ozone. It has also
tepmbtiund thatithe wlettresative fin parospavhingebe irgated] withnagpdly(@inykpbospnic
aofd-tramedic agid).followsddy itiegretopion @ath aplotyepoxyesmpbund, or an epoxyalkyl-
arergipiesshonsthi Bolymayylaesin gestay extambgedtabdiesfonric theairatro-active film,
sond drleatead the Fqrlaym ncnteheP& s oy sinfilr padyders, satisfactory adhesion is
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reset process shall be illustrated with VPA containing

polyners in the functional interlayers: Base
woanmisaesstat i on of phosphonic acid / phosphori cPatind2005/000101

group containing polymers is a reversible process.

obfied. Theuse, pedfludrddiéy] bhdspBornarRl baphosgtiaed, dy, ZafiyR€oroistirfactants,

ARSMPARS adisdsid| | shed that they can be recovered by

exposure to a renovabl e over-layer consisting of a

Bakyperi ¢ acid or a solution of a polyneric acid or

WsioR b@ﬁ)‘élﬂﬁfhe‘f:ﬁbﬂﬂbm@% Fhos¥ ot REDLY1HAEN B ﬁﬁbt%th?ﬁt?etrface layer
RORERY fecrrbfe. Whi Ch is preferentially used PVPA o
strongerpolynerlc aci ds such as poly(styrenesulfonlc

?ﬁllﬁﬁo werld The pr ot onat ed bases mi grate |nto t he

ta df‘ﬁi flel@ycﬁ{tal é‘?ﬂejﬂ%eﬁ F[?E;Rf‘c%‘n Hgsphonate containing
et SR

€ procedure may be necessary. I\Iow vari ous preferred

b%%%i’etme&ﬁﬁ&f he organr c el ectronr c devr ce of the
19%1& tﬂls case can e?ﬁ objai

nccﬁgﬁl,?g‘hél su ce 1s Is eal?ed ompounds
(nﬁ% OmES 3 i Sor&rylmercapto
rlgrareaof- lﬁl‘rf aer%%ar pg Sin Fr gure 6 which
0] acrosss t|o ustrati.gn of a on vol atil e
Hi%ﬁ EREQVeQEE o eP THES & RFETY P%‘Fr derrrré of the
1FYﬂnF16‘rM°ﬁ‘§al11 Qpeéﬂloé‘ﬁ igcagrbegin W?enr‘PéR‘ Wd SIgiY steps in the
RENAC G &f the 931%{\96 ast weatpsnts hage PSR TRV PERYAYH @pdality for

lv%lr?arma strder PTIRACY yweggwfaarn Hps ot alérseglﬁ £¢gFfling to the
e mygntig Jt}qwnﬁrglegﬁ@t dedwih mlflpplg rpisEgRceiegach individual

ceesn By rtélﬁ%llpeeersm attheprpseqercef bases i e interlpyer sfaictugrpan be
detrisprntad tcodevwetpeﬁemnr@n at haSé freo epitsssi Fieshtbasas saméacragen the
cepastance 9 thedunctionad skertifyera Penend andl mot serivesty, the patsends df bases can
indpge bailtlupiof Headl liyers dfter repeppaskexporate torelpewitiwldsidaring the running of
theodavee] ©g Eldsastvcgted withedkncgionsteckiag m dfetroedentrid lnemory
applicatiomnd t he functional interlayer. The thickness of

the alum numand titaniumis dependent on the
A1 inpoga@phympladf 4di&bsp aedmants statipaei Heylesoeiyed. IThisent proodss which
shilehdieerortly be tefmahackindesd, aed tvhich enay de kinploybdipatpdirsdahife
wrd@éht Autting photdliho@iphie procidsinglof dédites intofi@rading fiRRtibel infdayers
aet26ibp @ife pREerTBRKntion: PesFTYHE dedides GRIN iR B pbARALrgE ABIBAr of cells
sGEH 4R Gvg SHBWA aOBigu ¥ thitSke donhEdddab dlectrdtititcaitS eldeSvhere in the
detig typlcaliptdgMirélepRRidélat Q¥Sattbied. IRpEIM LILFhiEIRHR AR process
it BRd F4IBE fopleRcirddd se ﬁnégﬁgeManﬁaE@thE WiMe bl &lterlayer underneath.
”Fh@ ek BYREny st Pbdbnied @k fnf @D }ﬁtt@rﬁln%tp'r&@ssqge\/@ral of the

AR ki 61RO RBALL &cc@ﬁl‘rﬁé el é’s@nt%xteﬁtlél & sk 15‘L

?ﬂfﬂ:aﬁ‘ﬂ ohHé @orﬂtlct t9 aha rnagﬂI heg AL 4108 ro-active

s i& 40 craer ﬁhiﬁreﬁ ere% f E%bre b o
it q:c@il3 elt A&foad
res

8 bif Hle %f traditional
v&e@@ uE‘J‘é sés €. % pio resist

?m&v g%ﬁﬁs £ %en%ﬂ Hmfget ?i: }11 n rl'c%ye creé s, bR eid
rese %rlpfess %r becilﬁlg teiw{c%\% cog‘&lwé%pollgﬂeagl 8 Igﬂf) c'%ral interlayers:

1%:ol %&v&&&%@gﬁgﬁ% gzqt i on o ofif gg?trémer .Pﬁlrarers sa

TP %&“Eaé‘?lg adlare frahrighas feen

eﬁté : aﬁﬁ: & wﬁgge a F?FB er-layer consisting of
agp 68 Opf SPIHEOT Sffd1olEeae apif Ck framleculgrveight acid, by
eBP yer&aecrcerrs%?apwerﬂur% Hevigh,is preferentiafly usadathAe op slgpnger
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Under simlar spinning conditions a ferroelectric

menory polymer is globally deposited on the functional
wonovw@roozsyer . The nenory | ayer may have a thi ckResSSNOR20@N00101

200 to 2000 A. The ferroelectric nmenory |ayer contains

eiyameric aoiis sughals yolp(styrereayifinicomeid, RSHe Tae prothna®wd beses Aligate into

thx Fenfvivible geié lsset, mihilepropmk afove &t the oppositadientien. AMies€6&iath period

dfuings therairadtioh Giybaly eindveibe Washeed Regd tiRetht PRcs@®mas be

deb&sdryr st) is then deposited onto the ferroelectric

menory layer in a way simlar to formng the first

No4 Gri 28 plefdriddemibaligients loR e RezaRicei R trbfiel d@HRAT B entiBE shall be

HeRsH it Refefentd 8 nBAERAHIAEMEMRNAH maldrRlsl a8 ¥S¥liel $n conjunction
RéewREed by H2O2 treatnent of the ferroel ectric nenory

| ayer. The full stack is then anneal ed. The opti nal
anneal i n e raturels |ntherangefrom100 160 C
EER&%Q&&B@ N¥S functional interl ayer is in

t he range 50- 500A On t op of the second functional

A preferred embedimept is|idustratedicinRigure podii¢chediotyy a P\ES soigon illustration
qfatnpeivnigtlchyensoryraglkdeaeribed anthe pteson idvemtianhTimgfollowing is an example
df e @etheflifes makingsueh @mbonony=ell. A hettémn pleetredd is dakened by chemical
vaposdqiositioh (€VD,rphiysicall vapar depovicioe (PVID) ersputterin® riel patterned
witt @nadkeand cenveltiemabatchingtechriyies surhyis bacib@-ibrEéhing or wet etching.
Ih iohaehbodinxitde Déavimelesirpdeas pback 6f flamthue® Bhdtitinign which is
PUrydRith a Garrigolaydrakiat plepards the dstthatied 6ffa @SREhedlcY @Mdrsace
beByech thelif@al 2n@ tHecimbtibheg ifteig b, IR@IhidkAéS oY ¥ @Tumihuin @MEtitanium
ieadpeaddieo th MighopAbNEIA thespe S ARIVYITRY ré@RsSth&itd Ahhemory. In
o kbydimehithOBRAG kver RS0 -£60 A aanihinCoxffel. Nfter patterning of the
Holo{RBRwAGH the TRk i B dVe®dBY YRR Bnldasl VA sBRFinfhetids. A first
RRRbAL AR YaykbPistiRE ARGEIPIsiRE dvRr B8 boddn Ectﬁﬂi@taﬁf the substrate. In
AT BRg IReh thh@hsmbi iBfAkyet ﬁtsﬁfnl BY¥RA 81 ESmPRASRHRBE onl}f]merlc
pRb&§RGniO ik Vﬁﬁdéﬁ'\%tfa%oésﬂnﬁ 4 m\ﬁe 0 g’lc 1&1 water>Thd

cgﬁ‘c%nﬁm%%f IYI’LQ’ i ﬁlre 951% éfefaﬁ %@L)?%é 160, gtgﬁ
PHsQinkE i 10- %'#i Eg%\ogen
eln,-5§% roﬂa 1 ran 6’ ¥p to O@ 91(% 30% %6 S. 1S

fﬁl{bﬁgﬂaq 911’1% lge i eet fgn s Blse 55 ollowin eposition of the
fﬂalaryert (ﬁyowsa alE oo hzeth l Ei V\?:)g:/hcgrwufggﬁ;%g tion oft

{ %%“P%ﬁf*%%*“wgg@%ggs@ SO

o me a
i fi?ltr&mg ref “éla gt? %q?tlerf:re ntége ; hepf\f)/lgqlnglglg S]té)h\,\ge%osﬂed on

t1i1 lﬁ teﬁ@teér Fneg@pb LTI hage | & LiopR200 to 2000 A. The
ferens FUﬁ%ﬁ‘m‘?fﬁ {aYPY Copifns ofg@r TARKE PP TeFy CoRRbEILer glegiret materials
exlipiting Flegtrigt! poliization rananencs. dotesendipnctinnsldpferlayerarhich nped not
be Hissams pxfhe sl is Tsn dprnsTideantaha drraeleairic atemasy lager in hevay similar
t{pamie) thefistupstioap! istedeyss e presprpieedembadémerd ghei dgposition of the
spapnd funchenst exaslaperdeneesded oy HoOteatmesitiof theyferteelectric memory layer.
Tha fdk staokdg thew aeneelap dde ppiirosl aanedling tsotpeiatia islie the aapee from 100-
169 GuTke thickhesavsf thadind fetcpmal interlayerds inrthe tange $-5Q0t. Ongop of the
s¢dong funCHorg] intdripysr adosdectofie bakepaite&beRYDadé patternedibgiadnask and
coowntignl ¢thieng teblstiquas.dn ofwy/ershaainokant theltor Eledrode bynsBts of a barrier
layehevervd dpone andort hestad layetsr Tabebasrier {ayeiemaysbeofit 1 00Aatithnium oxide
subjected to treatnments that shall enhance el ectrode
Veebiisophospioaicianidtchstainingi pphatrdapoyeer Phedsaddokitovimasal solvents
nthebe sikddi to orat B fnblighal/in@)hysniarge ehibodipad s JoBie@ & copolymer
chiptstibf 6Ll PE R IpAbHhbhit hatd cdyacalic beIgIPAVP AMA)PIBE 4t Ye¥veen

theOVP Al bl BALIE hre DS inaRd rafii@d 0% 308tb 90:10 1S arbMér EMBbEREht¥he
i nvol ve gl obal deposition which also covers the

el ectrodes. In the next step, the surface is polished

by e.g. CWP, planarizing the surface and exposing the 20
el ectrode material (Fig.7(3)), or optionally leaving a

thin filmof the insulating material on the

el ectrodes. A global |ayer of the functiona

interlayer material is then applied ("Organic

interface" in Fig.7(4)). The remaining




part of the structure is made by gl obal deposition of

the electro-active material, e.g. a ferroelectric
woapislogsseo i n the case of nmenory devices (cf. PYVEMDZYS/000101

film in Fig.7(5)), and a top layer of functiona

fuRdtiohlaperlayeRtiebisad of 2 @l@dni BVPAtaad PAAEH thevafgd) 85-($)095:5. In

MiegiBodigest thotroREinkdedbdlg@hylte flhelf digigtidginsher (PEG-DGE). In

AnbBtheY dnMeRImIMR IR IckablirkePis 1 @dbuddnedibrdiBgtidoretedr utmare .

The top el ectrode set is then applied by e.g.

ThishORF RIS ed ERDAMIRARE, b PaBRB MRS RIResW AR @Y oF BispIRY device

Rt DY AR n b1 s@xlu%}er B6en ﬂﬁt’ﬁgre 3MtR Wbl drddied R tHetBossings

tebWedh e Gt ll'epstlli_' egel%ﬁZdénéi straﬂe@ il P ﬁlee UL BSs prEi}aﬁed

Jn&ﬂ%ﬁﬁﬁe%f‘ athe b El% l?e)f\g rTe( l%tﬂo an%yt QMfrb ta’r:‘e ﬁl’féd

B Phrbs neles SO ﬁay%g U0 ARP B Gterial i

Fow b %E an® wif HeSh G ﬁ nounced b neficial
e to S‘[ﬁ%@\Mra f%é ra%Ra 1st?cr§% ]E

E e %ex i M@i WAL e by

as1c steps in

I 811011‘1 1¥V\%FGC
4 @1“? “f apo é‘iac desarlalg on So
a{;el

A 1) s& o%
15 3" Lo
sy af 8r %%s t «?,cgg s Optionally

e(I:tF cgre 81? g evice. There
P ‘E% Ell the 833‘[;%'5 rre’leg% %l filled by an
lg "t“é& Hriﬁfﬁ ap é}e qCFf"rPc?a%t% Wte&a ﬂ%{dy@f &é“‘f vegglobal
ghalecovats ihrslenfofrelnphensshsicn. Reeitipesrs palished by e.e.

C&\égwl@@gémg Heguripeeraad ﬁangémg @@rqleg#ﬁd%%ﬁ%fe%lé Higt /(3. opfonally

leayine acthin fgmeot the ingylading mypderighppyihe glectrodes. b slobpl Iayey of the

fyctions] ntpriayer materaloethpm prplish  Opeasicdatsefaced dr Kig 4@ The remaining
. B ey teshugtireispadadot defal éfrpoasm piche flegiep-acivamaisiples 2ot

fergerilectiéprpepolymer mribeense pira¢mery ﬁngCGiS)(Cfasl\’IamPW fdmadn Fig.7(5)), and a

tbp laprer of unshienad 'gﬁf&bﬁ@rdn@i@r@( ‘Qagadhidf infenface”iif) Figs7(6)) which need not be

identicalde theifencéidutil interbryert watened aprdicd aptherhotéomi elegrodei The tom
dhictrhdeckietis e rappliaddryst g hithopmpleic keghnifjwe io &p@vndtion sithjsplttering or
evaponatpanit elebtiagiatmetalj ultigg iatie sttisplealovdein Kigd(7 ad 8)nin these
sédpe che deonelnnetlect naechani aatribitean patreans ofhel underlying

By ainstialnage fromltivt i e akeos elevtiode idapdsitioh peeekdsss. There then

optibnalliy HolldvtsUETHBNYE sp¥dek bytween tht @pteteottbdemibg ah irselatay, sypically

low ieldtricoinasnalt yigitesial, X arialvgadinhionsd aieifitlind cflspaies Batwedn the bottom
eRlc@6dds OMicases Wheéineivystrudtiges brd tdBd Bl b fop of itlie)th@Screated structure,
the ®P SliFdcO ehad B6 PbEshad b ety ABlanas Wirfare,tsaédStor Rirthk lithégraphy or

JOBRRY skeh T £ QAckEd Bgigkel | very devi ces and drug

fopnulation, xiv) in materials for ion-extraction,

ﬁﬂﬁugh {46 BRistHTinvéNtonAths BEHn dePribEPRI téHns ©PBdriaffselected fields of

l?d'ahGnsCR Qﬁdll% a@ﬂ&e@ﬁo {He ISkited ﬁe@gdnri&t @e%zﬂ@nal%d ocesses
idB4 SooSh %ﬁlﬁﬁ% ﬁot&ﬁ?é[)%@h&a‘%ﬁﬁg inSifighbe! &Caﬁflﬁoﬁ'éi tn?sYa%ces
gﬁyﬁ c materials capa of responding physically or
Jlg &Lt{cym Sh phdt ﬁgﬁﬁl g Ioan%ll Bl fi {) s aBﬁ 8 aﬁ§ a@cfltlves to insulating
Bl WIS 1] [ﬁaﬁﬁ%& S % t-emitting
a%d 1S lq e\h&a GR/ Xl% t?o e? ({l se% IS, including

1 S eaker Vl 1n e ce % Vll n 0 a\fl Vll meec OC bé:C&FS I’ISOI'S in ion-

aél’[l %‘f Ix Bﬁgg?jci%gp 08 ﬁ:er ries x11) as 3lspersmg
3¢

evices and drug
f8T‘ ? P&}d’8§

:'*CD
:)._a

é%exgé?t}onceagr gmglad} a8 é}&tl -microbial coating,
falutcaopiingAny 2 Sre- w98ty an el ectro-active response,

and further conprising at |east one functiona

i nterlayer conposed of one or nore materials

conpri sing nol ecul ar noieties |inked to phosphonic or
phosphoric acid groups or salts of the sanme, wherein

one functional interlayer in any case is provided

bet ween at | east one of the el ectrodes and the 21
interfacing el ectroactive organic materials, and

wherein, in case nore



than one interlayer is provided, said interlayers can
have simlar or different conpositions. 2) An organic
wehewstowssto c devi ce according to claim 1, charaeCemozew/ 000101
in that the organic electronic device is a
latil e nenory device, that the el ectro-active
rmterl al is an el ectrical Iy pol ari zabl e dielectric

‘g‘?ﬂ% ﬂ?@élg&f d%tcg ctrﬁ%%i B'a&n%r rccﬁlgtgﬁals capable of
é)% % ‘E i & d“&ie 119{1 §1J ch gf ts, wherein the
electro ac C? rhat na are {r{gfrééd a frd Piwet a t&i‘rst sel;e and a second set

ge %Sé)? ge cg?s v%lﬁ&eﬁn F]e Wltt A ca aé)l or-glﬂe ?g;uc re is nthe electro-
é‘é ‘6‘ﬁt§ ‘iﬂ:ﬁgjg‘é%ssgd ? dga? A l’begr& Ya‘g‘%ba plectrodes,

FAB P r?F ¥6F5§ s Eﬁt %fteVB n%f“a? G ye and
g;hqr cgmp erstwntpgfﬁ opﬁ aF glgre aterlals
%ﬂ)rtsw&maleﬂaﬂ me@e k&f‘. B’t“?SB ot gt phosph fﬁgﬂ &EPYpy or salts
¢iiRe spmpy Wherein que diofinpal ierjayeri i 2y ?ﬁ%{s@rw g?wee?s #t Lpgst one of
th¢ glssiradesinddhs @Fﬁr%maéelieet@as%mr%ﬁnwgmtta‘l $: 4nchyvierein, in case more
thapuedrteraveels previdedateid terlayegnain havs srilaresidi ey perapqsitions.
alight-emtting device, wherein the el ectro-active
material is a I| ht emtting material, such that the
2 Vokegan deq vicy accprlingdashimdnst i t ut es an e ssi on
aprapfetad inkhah stl mul ated by an electric field or
tbeipygeme eléyironic davisand enahwittilomemoricddvies, thettbe eleettp-active material
is haelaetficallylpatasicitds dizleciric metriogt matkeal mothdexrioelectric or electret
rebectiiasand capdbleiof extiilstivg Inafeesistoo remanbme sthat rhdngory cells in the non-
volutidd inemady demice fdraythe elethed 6f ao @isie or pewve tnfagrix, such that the evoked
eédcaotariveaespoue donititeed wribjredleroe gaerhttonadseblishing acdesired
heatizattonattOmdi megmdrg cell ad perfbrmial apalatigdtion edtitching thereof, el that a
@liekd poardatibnQato egabliskedia iR mah@y calnddfiats Dfogihlngdtethereof.
nol ecul es, ol igonmers, honopol ymers, copol ymers, or
i)lAﬁndgaxﬂcrelmﬂmm&edﬁe hdeefdaffto cRim AN organi c el ectronic
AeMEeBzRAGEMa¢li Ng to claim 1, characterized in that the
the!BGhio elaétrdlﬁu &FlRYEL h%%ﬂkﬁﬁttﬁlgileﬁ@@ 1SR teiPthe S1eB@-Bctive material is
JTHE CHlt @5 mAL A OREE fhat 0l YIBRF0SacticORRDONIBE ShstitBes an emission

Wh&rstl&gMWQﬁ eie@ﬁfc%fd or Ghrréd Organic electronic
deV| ce according’to claim 1, characterized in thatsaid

e&g@é elé@foﬁfe'cﬁ%aé Q&hfﬂﬂ% t[)na Ryl es of the form BIP,
1

£RLE sents an organic nolecule and 5

thé H’l{r;?%lﬁglt eﬁec%ﬁw AL ?@fs G cQFzﬁc%p Q)&He?eng‘@le %ﬁn%g?%z ﬁﬁégﬁ%lj ifselr

124 Ay J-aie hidte al .
roni c gevice adcordi ng to claim1, characterized

% %%;% Hg?ﬁ@ﬁme&w%?ccaﬁ"&gﬁ hBTRIC e polyIErS
t

ectro actlve organic materials consist of single molecules, oligomers, homopolymers,
copolymers, or blends or compounds thereof.

6) An organic electronic device according to claim 1,

characterized in that

the functional interlayer materials consist of single molecules, oligomers, homopolymers,
copolymers, or blends or compounds thereof.

7) An organic electronic device according to claim 1,
characterized in that
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9) An organic electronic device according to claim 8,
characterized in that said polyners are one or nore of
woheosfoesd7owi ng: pol yvi nyl s, pol yacryl at es, PCT/NO2005/000101
pol yacryl am ds, pol yethers, polyglycidyl ethersand/or
. [ilmslsculpohyiars dlctude pllacalehef hefoomeRP, Whdry Rt flesents an organic

Beleyils 8idR ﬂgﬁrese‘ﬁfs B8 by bR hosphbRie 28l 6HHdBpKoric acid groups or
ale 6t theRhme devi ce according to claim8, characterized

in that said phosphonic- or phosphoric acid groups or

Sald s él%oﬁﬁ'ﬁ%vﬁé@cc%%&qgtcﬁﬁnqo a pol ymer backbone
dhAcBMdAE, ¢ldf €t hane, am ne, ester, carbonate or ether

e e e Ve e
I nc ée hormpol ynmers with nononers bearing one or nore

U@lsaqg fodlog 828000 &lr;@ﬁsglagﬁgups or salts of the

anl C e oni ¢ devi ce aCCOFdI ng to
c ractenzl 111

racterlz that d ho
018)? onore fo Yls olyacrylamlds
816 giﬂ % M § FsJan %Fséer ﬂ‘égﬁ%/ lg, nes polyamldes
nﬁi}lobﬁ %ﬁ nic acid) or PVPA, or hom)pol ymers of
yl phosphonic acid, alken phoni ¢ acids such as
fb r°<5§P 'feﬁﬁaglﬁ AeHFLics e t3{ 5 % nyl i dene
fe‘:‘ nu:ﬁF acid, .or 2- phosphonomet hyl acrylates. 13)
SAW pélpaa&ﬁme A NBRSPRBTS R EPIRSPT SRS G Hhersame aredorpssied fo a polymer
Raplshone viepmidsel UicHaph AMinea PYPLASFROREP 8T 4R B51UPSne or nore
of the follow ng types: vinyl, vinylidene, alkenyl,
H¢ Aplosgagicglectenig IdP‘Gcea@P@f@lngé‘MlWH b esters, methacrylic
cheteeferizedun thakryl i ¢ esters, acrylic esters,
zﬂmlqmlad awietigh myludehh@pgolyrgelydﬁﬂyhommlmaénm@ror more
mbespdosic anphasplyonisrssd groups oAsalisofitmisane| ect roni ¢ devi ce
according to claim 11l characterized in that said
12D Aoregasicedarpronis deaceacoordimg teclaitthEr  f uncti onal groups
dhamctttiedputhpose of i nprovi ng adhesi on and/ or enabling
saiddesrobolpkiesgreosne @ heravwfike folowingt il 1 phosphssit Bgd-1,D5gthanediyl],
rAdte 061GMONIY kabes by wity(@ingiptdspRorAe scid)dir RYPIAQ ofhaidpolymers of allyl
phb&phagit @it Zatebnl hophbnis adids sieh BGsdpadpenpispiasid 4bed, ude
VOmiatie B s HonlcMoid) br MPERpIABRBAIRICE/ 1M h at | east one
of the latter bearing phosphonic or phosphoric acid
19E AHRSganRleclcBbAiS d&ficd 4808 MBR cldif) 11AN Or gani ¢
B&thRAicihdevi ce according to claim15 characterized
shid hIRIRAI b SR RO IR Sof Mo MbwiRP &/ ped: vIlRY, Sl lididae alkenyl acrylate
dr anjyﬂc\f\ﬁ&&, L&fﬁ?cseste\@ rHétl*mci@}h@ X&HQ Slthac K @Qé‘tjs ' ac%(: Bkt
a@ 1 AGEN bl‘ﬁ lae@ﬁegs, g@fdpla&ﬁéf arfd cﬁ‘cés £ an {yPé?l%é yl
ters, y I C acr y es,
14) An organic electronic device according to claim 11
characterized in that
said monomers comprise one or more other functional groups for the purpose of improving
adhesion and/or enabling cross-linking or otherwise facilitate processing.

15) An organic electronic device according to claim 1,

characterized in that

said molecular moieties include copolymers of two or more comonomers with at least one of
the latter bearing phosphonic or phosphoric acid groups, or salts of the same.

16) An organic electronic device according to claim 15
characterized in that
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vinyl ethers, glycidyl ethers and/or esters and

styrenes. 17) An organic el ectronic device according
woOaQowsloasst 15, , characterized in that one or NBCE®NO02005/000101
conononers conprises one or nore functional groups for
safdecopongose aefof ongorauéra gf the Hakivang apeb vinylredtiRdent,kenyl,
avnllae bedcryd ripds imMetlatrylio a6ty blethacuylio tdtas, weisdic baek, detyddngides,
Wiy edss) glgeidyl@jheArandfog @Biets a8l sigteneni ¢ devi ce accor di ng
to claim 16 characterized in that said functiona

19) Qkdréahicdl iBhiic AB¥ige Rborkih@ tb BbinOYS,Ng: car boxylic
AblabkerigedriResy! i ¢ ester, nono- and di esters of

2B Qs RIBRN YoBtonOther® B&ﬁﬁ'ik‘ég bfe RGhHS funbhisiRl S8hebr GO BhipSse of

iRlprdid¥IdResichBnd AP makid g Rlen At Be LéRsiof %iébﬁl%lea&c&ﬁéiiwﬁg facilitate
Prébesdigg. M 15, characterized in that said copolymer is

pol y(vi nyl phosphonic acid - co- acrylic acid)

P(VPA-co- AA) 20) An organic el ectronic device

1@%9 sigaﬂ& dubhiuhide acc&%ﬁ%@&&l@iﬁﬂ g£d in that the
hospho

nic acid |s bet ween

age of viny
@zgge ‘é?%; %31‘)6 %% 9%9& Foll?l)v%%t L4 c;x li %01 carboyayhc ester,
n?rc% 0ok %}r ters? hog onlc o9t l})&ngsp%c F,Cl nsé uoro %16?1 Sh etgers
1 a ners anﬁ and honlc ester beari ng
%gﬁ&%%aglc e%ﬂ 8m‘é ‘f’vé?e BETTHGS L ster or a diester of
C, aci 2 anlc el e Vi ce
S RePaITRET e o oo B n e o 5 A S0 15
opol ners of phos honlc esters and phosphoni ¢ aci ds
2@? %ﬂ??é‘delﬁ'goﬁﬁldﬁ a‘}‘?ﬁ?ﬁiﬂﬂtﬁw o> a pol yneric
fitethaki d. 23) An organic el ectronic device
@}gm l?rg«‘«%a%wéivmy hesphoglc acid is bgtwesn 5% angdot 09 %.
nDIecuIar noi eties are included in blends of polyners
AW fp opgsgicslectpiie dpatoaserdive & ¢laigr phosphoni ¢ or
chrraeiprigsdiiethati d groups and/or esters or salts of the
ssidmeolecply mpetios gakwile capobanars of phogghehnisaciddeaning mepopwrs and and
pbbsphomi@ 8sterdisanirgomenomessd sdith estérdeingta rhanastteron e dipsieyefithe
pbesphgnionegdor nore functional groups for the purpose of
i nprovi ng adhesi on and/or_naking the materi al
22 bhposenicelecirooepiteccendiog Fetloisdlf aci | i tat e
chrragterszeid iytha5) An or gani ¢ el ectroni ¢ devi ce according

copolyhers of phpsplohiregictsenid phesphoni¢ ads are formed by partial hydrolysis of a
polymeric phosphonic acid.

m:)_OE

23) An organic electronic device according to claim 1

characterized in that

said molecular moieties are included in blends of polymers with one or more polymer
bearing phosphonic or phosphoric acid groups and/or esters or salts of the same.

24) An organic electronic device according to claim 23,

characterized in that

at least one polymer bears one or more functional groups for the purpose of improving
adhesion and/or making the material composition insoluble or otherwise facilitate processing.

25) An organic electronic device according to claim 24,

characterized in that

said functional groups are one or more of the following: a carboxylic acids, carboxylic esters,
amides, mono- and diesters of phosphonic- or phosphoric acids, ethers, alcohols or phenols,
mercaptanes or amines.
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said functional groups are one or nore of the

follow ng: a carboxylic acids, carboxylic esters,
warm@é@e3s7oono- and di esters of phosphoni c- or PCT/N0O2005/000101

phosphoric acids, ethers, alcohols or phenols,

mer capt anes or am nes. 26) An organic el ectroni c device

according to claim23, characterized in that one

160 IAyireeganicselqpabyit deviyd ebadpigasclainraeBd) ( PVPA), and

chnatigredpptigtrer i s pol y(mal eic acid), 27) An organic

¢k @olyfreNisGolexnyphaplimidchicily (PP A), ahdandther pdlghactk @blyaasleic

dcfi)t hat one pol ymer is pol y(vinyl phosphonic aci d)

(PVPA) and anot her polyner is poly(methacrylic acid)

AnVeRicdMet6nie U6HEd RBbEAInGQY ElaRn @gcording to claim
act@ﬁ%&}ﬁ{]ﬁfl zed in that one polyner is

d?l@ lpryiﬂef]iél W§ﬁ9@ﬁbsg)h§1ﬁb gald)(@vg)ﬁ) an@ bR} Bﬁlﬁ‘fer RYoW B Ethacrylic

dcﬁi poly i c”aci ’An or gani c el ectroni c
deV| ce accor ding to cI aim 28, characterized in that
the PVPAr PAA weight ratio is in the range 85:15 to

or Qe ﬁn&?ﬁlgﬂé\h&e c?r‘aﬁ{ 1&1{rﬂ%¥' ce according to

acteri ze € salts corrprl se one

A’i
lig e% ] gln%@kl&ﬁ?)m)m%amél A:ﬁ@'h’% n%égno%her BS]lynie %s é)gly(acrylic

es and triazoles in general ammoni a, al kyl -
Isub t ut d am ne

@% *ggg 81?11"1 %VIC aﬁs%fﬁ%%?@ yam nostyres in
i tut ed lyal I yl ,
s et o B a8 Bt hes 1 n general -

31) An organic el ectronic, device according to claim1

3Ohan QEsaBicieksHoTin dgiegaceoriing 1 Gk lonal i nter! ayer

CPW?:"R%%“@%" in the range of 50 A - 500 A . 32) An
cemprigcanegyineorg of thedolopng gl mstals, glkpline-earth metals, Zn,

Pelh b &+ wpptitatpdiimidagokes and giazeles ingraerabrammpniacikyly er

arylsuhstitased pwines dsgengral, BaVinylpyrddinesppnbstitpded polyaminostyres in

geheral, suhsitituted polyeinylaounesi pgyaltylahiaespolydhallylaotieesiandd

polyetliylenebmingssiagenemab of the functional interlayers is

resi stant to degradation during el ectrode deposition

34) An organic electronic device according to claim1

3¢ hAnacgaeicieketionia dé¢viatactdréingdt dailmal of t he el ectrodes

charactbiiediin thatch t hat they react in a

a top functional interlayer thickness is in the range of 50 A — 500 A .

32) An organic electronic device according to claim 1
characterized in that
a bottom functional interlayer thickness is less than 500 A .

33) An organic electronic device according to claim 1
characterized in that at least one of the functional interlayers is resistant to degradation during
electrode deposition

34) An organic electronic device according to claim 1

characterized in that the material of the electrodes is chosen such that they react in a
controlled manner with the functional interlayer to create an interface with high complex
dielectric constant.

35) An organic electronic device according to claim 1
characterized in that the material in
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controlled manner with the functional interlayer to

create an interface with high conplex dielectric
woanstiast7o 35) An organi c el ectronic devi ce aceordiongos/000101
to claim1l1 characterized in that the material inat

dt &asttone péthe feletthalee isemt bonies df shednBovaing slemenief Ad, IPe, Pd, Ti, or Al
follow ng elenents: Au, Pt, Pd, Ti, or Al. 36) An

%) garvrgant ededtronioidevickeadcedingae olath hg to claim 1
dhbhatRaidihard in that at | east one of the el ectrodes

dt feaS@P 058 eRttrddes Brcothipbst O TBdY TIANIOK gani ¢ el ectronic
devi ce according to claim1l1 characterized in that a
protective |ayer is provided between the el ectrode and

37h Anfodtiald OR8bnit AERE] R¥6Hin33 c1Afh Pr gani ¢ el ectronic
AEMEERzRAGE Btk POtebBvellhfir M S viGPdRrdeR rtl'le%@&tﬂo@e 51{21‘%1&3 Ffd€tional

1%ggﬁgt|ve | ayer is an" oxide or a nitrid
or gani c el ectroni c devi ce accor ding to cI al m 1

%@:E A A&HohiB dENE acBldl Elafﬁp@ of the functional
&1, that e f%ttécﬁ{/ er 1s )Aﬂzoqr Anls electronic

eV| ce accordi n ar act erl zed in that the

95 430 aqi% SEhE &Qgsvdeﬂe%&ﬁmg%? i sps parallel stripe

Bl Ct%nz €SB ace, and an insul ating
ﬂa A %‘Fﬁiﬁ Fglgelgnthe serfaeandflush with the
%t ?‘%8% He AT AYY {’2” 78kt ween. 41) A nethod
gr manuf a? gFJrr [ n an or&g & gll ec roni c device
roffge,afll’? EIEUE FOTHAPIEEIYEAME! mat eri al s capabl e of
q g'u}l? Ele %c@lv%?lcl pr?srgﬁgagg g}vg@%p!%glﬁc\:l\t?q%gs Erggljdgc% ctmead sutrglce and
apjisefatipe matergls povided gn thegmdacs g flabavitinth clegfadesip the spacings
tagrehsb¥%Re between a first set and a second set of
respective electrodes, wherein a cell with a
44 hpaesthest for panwfrgtgapergagicelsciTarie dpyice qoprising electro-active
opgagistadietiads ¢apeblerak resroafliag ahwice iy otehemicoBy when subjected to electric
figlds or pyreaats, yhereindlg ¢lgctioractivrdinatedals gre piqyidet dn a layered structure
- betwesen p Sk ot andhe pasond sehofresrsttiveciavtrbdes adahres s eell with a capacitor-
like basture & defifhest in dheodtécitrg-aativeah@etialparsichn beaccespdelsarically directly
oandirbaihyt hethe elsntpodes,iwigren edck aslt canrbe afldmsstd sabakively for evoking an
elentrenttovgaespomepoddurtief conprigng adesst oné Bimictibiml interlayer composed
of onper Mbrgmaetialcb mprising eidlesildri mddeties liakpd asghoephdhi ©6r
phbgshphicmicid grouph arsalipef the sand, had ahertiiens AfetiorANhterlayer in any
cudeds pionidedBetivediit lcaftaine bfifthe Eledty®les il tAtERAGIAg eRctroactive
opfa@iciralrelidie tieserizbd bpast one of the el ectrodes and
depRitingtied fuaciong ifkRSlef MRLHANS oAk GAihE GolITRERY pro@sses: spin coating,
eCAYVAGHE ShEGH Y cKISROA vhp & deDBsifistD@EVID)) Phydidi G4p Y Yeposition,
s&ﬂh%h@iy alRPRatfts 1hf8-tyQhy @WLBE) RERSRRASE oppditBly charged
p@g@tewe}yte%vmﬁgﬁﬁaure% i BY ekl pRODEbAAL NARSHY.
deposition (CVD), physical vapour dep03|t|on

49 T AR rinf fo AhikeA ln %él@ﬂl thé® ﬁlﬁgtlotﬁ)ﬁ' 1}11%}1%;& FAZ%ELI is deposited
wepashbiden of oppositely charged polyel ectrolytes, or
bhoiSt el ;,ures bui |l t by nmet al phosphonat e chem' stry.

the spin coating taking place in an evacuated chamber.

43) A method according to claim 41, wherein the functional interlayer material is deposited
by spin coating,
characterized by
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42) A nethod according to claim41l, wherein the

functional interlayer material is deposited by spin
woaQeisioasg70 char act eri zed by the spin coating taRCmN02005/000101

pl ace in an evacuated chanber. 43) A method accordi ng

the sigih aoating takingydaceiiman dtenokphrere canaling of @eloayere of the following

gmaésaurivapours Ndgipas pised nbjle gpes; oc v @f onh@rmat epin zeding

hytehds syl solvear’t | ng taki ng place in an atnosphere

consi sting of one or nore of the follow ng gases or

A9 ROMEROd N2Zordinpetd lcla@a 4 & Syhersdibthe fgRE6S] irddrlayaiatesal &f deposited

BNgiddoati®f, € spin coating materials and solvents. 44)

dmtbRdzeaas0rding to claim4l, wherein the functional

hsioBf ea¥l spiPéAkibgkolhiorieposi t ed by spin coating,

characterized by using a heated spin coating solution.

453 DetiBd RRErd G RN 1 hetdiihBthbti o ﬁﬁ&iageﬁlﬁﬁerial is deposited

tynetdandl interlayer material is deposited by spin

G9AkA%q tyharact eri zed by using a solvent that is a

t | : 46) A
ﬂrgier{éha(t;s{gﬁ'eﬂ th\ﬁ@fs%rmﬂ'tﬁljé O?R’?ltegg‘:lfﬂg{l]l% oillnﬁ)qg glctcﬂcliol% )

according to claim aracteri zed by the

) X j 1-pr | and/or 2-propanol and/or
%z%ig{-?fjf)??{:%%%ﬁhcgﬁ%{hgw th water, with an al cohol to
rized.b : . ‘
er, we htl_ratlo §el(§ct dolralltlhedra _?0 50 ttgl Lowith
g ifggure ety Pihor 3 %répﬁg Pl i g
VR A alroftol fq Woter Wﬁ’&i‘ Fam seleeted; i theirange IN-0:49;99:10.
ating, .characterized b retreating . a depositiaqn. X
G o v as GaaBe oYl e ipessot PR mpjeral iy feposited
ePBGoFE: 48) A method for manufacturing an organic
BEEHEAY devi ce conprising el ectro-active organic .
RFstresting adepepision supce uthperaxides sysly as HaPp gr gJkyl- or aryl peroxides.
chem cal I%/ when subjected to electric fields or )
WhArresthed fopmapeheiuingeancdreaic deciierip daviprgaairiging clepgo-active
;15%36% mearialncapabla pbresppnding pbysinelly peehrenqally when sibjested to electric
#oids on cwiendh hetsin the eledrpstive metentle aepoided inh &ayeted stgucture
bebyden wifirHi set and p aedond sdt pkesspeeiivectlastreddsswhiatinnedll with alvepacitor-
Ik grratere acdeifimed wethesltchioschvaimatanalbandaan bs se@dssed electrically directly
e firglgreetiyced the eticiredsts] wheogin eavtlicelbcanl be adimssed eelectively for evoking an
edceotarideasspontrenel farthea cmprbihg atleads ena fidretissddnterlayer composed
deheat inved mafedialsaoniprisinganoladubntmdietistlinked tepuphdnic or
mospHouictaeizk grooppor saltsn of the sairgahd oherefnuone thiretiedal interlayer in any
dagttie poaided beropgns chsiaine 0Nthe lectidile atbthe fritéfa8ing electroactive
g thabrvds, nol ecul ar noi eties |inked to phosphonic or
chlasphedibg acid groups or salts of the same, and
stbREABRdariéx ihblﬂﬁﬁiiiﬁﬂ? bt ledkt 61d GEYIRS fuhdtioBilYnteASRr Indterials.
provi ded between at [east one of the el ectrodes and
dohey nbthed haetdng @lctehugactive
characterized by

including crosslinking molecules in the functional interlayer material and inducing a cross-
linking post-deposition reaction by heating or irradiation.

50) A method according to claim 48,

characterized by

using crosslinking agents to promote stability and/or decrease solubility of the functional
interlayer.

51) A method according to claim 49,
characterized by
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organic materials, characterized by stabilizing and/or
i nsolubilizing at | east one of the functional

wonowroozsyer materials. 49) A nmethod accordi ng POTMNC2DIF000101.
48, characterized by including crosslinking nol ecul es
safd drbsliflinginbleodks havingritva yemorsaperidagroapsd | nduci ng a
crosslinki ng post-deposition reaction by heating or
$2)r adietttodancordify toclaBi49pd according to clai m 48,
dhaakrakeityzed by using crosslinking agents to pronote
&bathitihd ysiglbhomddRar@aE6nssol ubi lity of the functional
interlayer. 51) A nethod according to claim49,

3 aK ahiRkiaddiy &l 8mAopss! i nki ng nol ecul es having two
MaradRF€daROXI de groups. 52) A nethod according to

&b@hﬂmﬂ@usn{g@mﬁa&ea #adiqy crosslinking using
heat - i nduced reactions. 53) A nmethod according to

5&) al 15{&%8(1 9 %‘fl@iﬁ&tﬁﬁﬁ r?% ccélgﬁ'ﬁl;ara Jﬂ@@c }ﬂlﬁelecltro-acﬁve
3

arhc?| Ht%ﬁ @151%'0? n A 1ca L o electric
dsoar%aaﬁ h&% mye fatfv delﬁg lablige%%?m .

}%ﬁg&ﬂ aCf}r d s 2 8 E& f Iesp ectlv eﬁg ?ro es %ac w1%ﬁacapa01tor-

SHiGeid d e&] ] tH lc —acgfl? ma 1“1% s trically directly
of 1nc{1r68t V1a:@_e': clec od% ﬁ heg?lp lﬁ%%reé evegcgﬁssgdPéF v§§ pr evoking an
fegorgon ‘éech?P&n%e afi eésc 'é‘é’fﬂs\?lﬁ %ttoel waﬂéw@r'.aye; composed
é’l“F °Wﬁ ‘BP‘@ i fite,hosphoxip ar

gr\pg ﬁ'&e"?& &onal interlayer in any

CéFee’étPFqV keI %té‘faswis‘rof MdiecBeder 911 sntt?réacmg electroactive
WG Pefgad S’ wherein each cell can be addressed

aé@’i‘?‘?\?é’ly for evoking an el ectro-active response,
PG Ring F‘Hé%St ewrRithesiopgiiont! intedasiersone f unct i onal
I nterlayer conposed of one or nore materials
Vorpriediofgeasrliesioiclimibsi eti es |inked to phosphonic or
pesteresdiby aci d groups or salts of the same, and
neHereing thepatidroime usiog ahardwmask. ayer in any case is
provi ded between at |east one of the el ectrodes and
the interfacing el ectroactive organic materials,
characteri zed by patterning at | east one of the
functional interlayers. 55) A nethod according to
claim54, characterized by performng the patterning
usi ng a hard nmask.

(O)=TN
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