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I *159159* A FERRCELECTRI C POLYMER MEMORY DEVI CE FI ELD

general Iy 10 momory devtces. part rcutari v ANGMINITT
not solely to a multi-stack ferroelectric polyngl, s

menory device and a nethod of , fabricating a
ferroelectric polymer nmenory device. BACKGROUND

Sem Co”dUCAcF‘ER“ﬁﬁ?f R(ﬁrﬁg@ #tﬁw mrMEMbw BEVIEE

read only nenory or vo e, random access
menory (RAM. It is known to conflgure ferroelectric
menory devices as non-volatile, neaning, the stored
information in a non-volatile nenory remains

FIELD-OFcEHEINVENTEON: he devi ce power is cut off.

Most prior art ferroelectric nmenory devices are based
on cer ditie peesaninvanivhirglates geagalintcnmbinbmy devieed, paredudarly though
effect transi stors (FET). These devices require very

It @b&g&h@é QC frdti-Seclt FERSNEAIE Ok UREMYrPUEVicE 38&)a method of

and sophi sticated fabrication” equi prnent.

Ferr oel ec

B @UP%#.E&P@}%%&%V Rﬁ%‘? ra%rjlo%/ﬁ%v*c?s copol yners
reqw re substantially | ow tenperature and
infrastructure to process. Thin filmdeposition
nmet hods, using pol yner solutions, have nade it easier
tBACKGROUNINe required thickness of 20 these pol yners
on substrates. For exanple spin coating has been

wi del y S‘éﬁﬁ(%n'dg@cgr RemBrie£RAY bO it @bR valdfle Rad dRBShEmory (ROM)
thin pol yner | ms. However, spin coating has certain

or volatile, random access memory (RAM). It is known to configure ferroelectric memory
devices as non-volatile, meaning, the stored information in a non-volatile memory
remains unaffected even after the device power is cut off.

Most prior art ferroelectric memory devices are based on ceramics and
configured as thin film based field effect transistors (FET). These devices require very
high processing temperatures (usually over 600°C) and sophisticated fabrication
equipment.

Ferroelectric polymers, such as poly(vinyledene-difluoride) and its copolymers
require substantially low temperature and infrastructure to process. Thin film deposition
methods, using polymer solutions, have made it easier to realise the required thickness of
these polymers on substrates. For example spin coating has been widely described as a
coating technique to deposit thin polymer films. However, spin coating has certain

limitations, like its inability to be used in a continuous fabrication process, as well as it is

not suitable for coating large size substrates. Dip coating is another technique which can

LT

*G00002*



10

15

20

limtations, like its inability to be used in a

conti nuous fabrication process, as well as it is not
suitable for coating |arge size substrates. Dip
coating is another techni que which can *@0002* 2 be
used to coat substrates, but the dip-coated thin filns
are often non-uniformin thickness. Various

gnljseﬁ’ 46 ﬁda? réﬁbs‘ﬁfa & %ﬁﬂ?@ég@eé’da i i s Nt eof{eﬁyl%n-ﬁ’ﬁlfonn in

rroele rication nethods
have been dlsclosed For exanple US patent 5 6756620
drickicsses the use of L-B deposited FEP |l ayers to coat
a spin coated FEP | ayer. The spin-on FEP | ayer is
sur f acacings newfigudations df darmaperyade i witht sngledayer of ferroelectric
between the FEP |ayer and the el ectrodes is reduced.

WolyRed §REPP 8AL B4bRicaii ST hReeRds hapod bedd digcldsddniFar exgaple US patent
Sem conduct or (Pol yphenyl enes, thiophene oligomers,

2?8@2‘66&50109%9 Hétli} %K?Ii‘e}g%}: ééltleﬁangrlEﬁ:r@toF &t LEPH ohﬂeH’FEP layer.

ore source an rarn e ectro are dEDOSI

r I el ect r Pol yi m de,
pmmf?%fdw?rza Syr %59% dﬁ*@%ﬂ&?é efmfff%ﬁfés%n the FEP
dep05| ted between the FEP thin filmand organic
deyer astliacleotrodes isredwsd Jd8 patente 22 3007digtleses depositing a thin organic
fabrication of a nulti-rank, stacked polyner nenory

@%ic@ﬁdud@@bﬁpheﬁﬁ&&aﬂﬁd);ﬂﬁm olighmese penthdenio) pelgthiophene) film
repeat ed photolithography, and is highly conplicated.

Jo%t Sh FER N ﬁ{ﬁm @)@fo‘?@tsoééé%ﬁzd nS ﬁllggg(ﬁf%tsho% ng%%s‘ﬁ@&' &Npolymer

ocess mhlch I nvol ves repeate r

R 0 Bl TP S B TR SRR s
techn@&e to build the netallic electrodes may he
eedeposited between the FEP thin film and organic semiconductor film.

US patent 6624457 discloses fabrication of a multi-rank, stacked polymer
memory device. However, the fabrication process involves repeated photolithography,
and is highly complicated.

Similarly US patent 6858862 discloses a fabrication process which involves
repeated photolithography.

Fabrication of the metallic electrodes is an important step in the memory device
manufacturing. An additive technique to build the metallic electrodes may be desirable
compared to subtractive photolithography.

US patent 6863936, for example, describes surface activation of polyimide film
surface by laser irradiation, for electroless metal plating. US patent 5378508 discloses

irradiating a laser beam on a metal-organic salt coated substrate to provide conductive

metal deposit on the substrate.
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conpared to subtractive photolithography. 20 US patent
6863936, for exanple, describes surface activation of
polyimde film surface by laser irradiation, for

el ectroless netal plating. US patent 5378508 di scl oses
irradiating a | aser beamon a etal -organic salt
coated substrate to provide cé%ductl nmet al deposit

on theysyh l[irtlgfér@forig b tdfem(g d Qx%'i/ﬁfe% 1082 kes L RRIR trPpolymer

provi de nu ti-stac 21T 0l eRtr I C p yner nenDry

devi ce which ht rov1de [ er |t .
ARG 4P 06E Bt deienBRRYIeE TpprHeg pduRineg, TRFELpb} pe desirable,
pol ymer menory devi ce which coul d be eaS|Iy adapt ed

toprovidd k-fewoeledtric pabimes an¢roery devEONWRRY C@FldTbEeasﬂy adapted for
INVENTION It is therefore the objective of at |east
PsEterdIbfbABIont 0 provide a ferroelectric pol yner

menory device or a method of fabricating a

ferroelectric polymer nmenory device that overcones at

| east one of the above-nentioned problens. 10 In

pect of the invention there
W@ﬂ@ﬁ&&ﬂ'&%ﬁﬁ&@f@@ pol ymer menory device
having a plurality of overl apping stacks wherein each
stack  Idsthsréforsshaobieetiveet @tl%%t@ng empadimenhtoprpyidgy ferroelectric
| ayer sandw ched between insulating and / or
PoBnee thdBotynde@ideedt atethad of Sabrivating acferrobleetriceptilgher memory
'ayer incorporating an electrode array. 15 Each

g@&%é R b#réo Jh@sva% 'iffa@iaéhe%f%@é%% %%Boﬁécﬁﬁrbﬁféﬁﬁ array.

I nternedi ate | ayer pol ymer-netal organic
compos IIt Scctopciance w1t{1na first aspect of the invention there is provided a ferroelectric

polymer memory device having a plurality of overlapping stacks wherein each stack
comprises a ferroelectric polymer thin film layer sandwiched between insulating and / or
protective intermediate layers, and each intermediate layer incorporating an electrode
array.

Each intermediate layer may surround each electrode array.

Each intermediate layer may be a polymer-metal organic composite thin film
which is electrically insulating.

The electrode arrays may be arranged orthogonally about each ferroelectric layer
to form a matrix of memory cells; each memory cell being formed between the
intersections of respective electrode arrays, and wherein each intermediate electrode array

forms part of the immediately upper stack and the immediately lower stack.
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which is electrically insulating. The el ectrode arrays

may be arranged orthogonal |y about each ferroelectric

layer to forma matrix of nenory cells; each nenory

cell being formed between the 20 intersections of
respective el ectrode arrays, qu wher ei n each

internmedi ate el ectrode array forns part of the

i mredi I :.S hg,qenedi :

St ack, e STPREHCSIBEN Bt BB B Sy mers such as
ferrael ectric, pol yme ch _as ot . .
BENG(0Y e STMOPET | B e r o iy jideny o Mpgridedeifigoroethylene)
fluoride-trifluoroethylene) P(VDF-TrFE). The nenory
®EVDEEINEY. furt her conprise a substrate of insulating

pol ymer 5 under the first electrode array. The nenory

devi ce Thamdrhéryhdyviceompy ifeithed dohprisetal subsiraty @if iafulating polymer
insulating polyner thin filmon the |ast el ectrode
%&Eé%heﬁﬂ?dgaﬁﬁk%nQ?Vice may further conprise

m crovias electrically connecting each electrode

array. .10 In accqrdance wW.th a secand aspect. of the .. .
vent TOR REPE FEARY G alhe” SEEROR o DRIGHYT dajer o ipsulating
ferroel ectric polynmer nmenory device conprising:

polymenghin ﬁﬂmrogtth‘éééfcftl@%@ée aeyy formng a first
ferroelectric layer on the first el ectrode array,

f or m nghaniehiogy dBdierhay fusgier coniprist tidrovias electrically connecting each
ferroelectric layer, 15 form ng a second el ectrode

g&kﬁgm%%ﬁgin and / or fromportions of the

i nterme te | ayer,

In accordance with a second aspect of the invention there is provided a method of
fabricating a ferroelectric polymer memory device comprising:

forming a first electrode array

forming a first ferroelectric layer on the first electrode array,

forming a intermediate layer on the first ferroelectric layer,

forming a second electrode array within and / or from portions of the
intermediate layer,

forming a second ferroelectric layer on the intermediate layer and / or the
electrode array, and

forming a third electrode array on the second ferroelectric layer.

In accordance with a third aspect of the invention there is provided a method of
fabricating a ferroelectric polymer memory device comprising:

forming a first intermediate layer,
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form ng a second ferroelectric |ayer on the
internmedi ate |layer and / or the electrode array, and
formng a third el ectrode array on the second
ferroelectric layer. 20 In accordance with a third
aspect of the invention there ds provided a nethod of
fabricating a ferroelectric pdlyner nenory device

conpri sfglg,gP f@mtnéle&rcfdgrﬁalyir QL@ TR 9t & h%)hegortﬁms of the first

form ng rst electrode array wwthin and / or from

portions of the first internediate |layer, formng a
F%F?QFZ’I‘%%F’P’F% | ayer on the first internediate |ayer

and / or the first electrode array, 5 formng a

second fornting aefdiraglecttiaJayer on thadirpleintesaiedister layer angder or the first
and form ng a second electrode array within and / or
kreotio@oartdyons of the second internediate |ayer. One

or nore of the internmedi ate |ayers may be protective

and / %nﬁiﬂgals@&;npquﬁy&ﬁae 1agépom@m&1&mc agem@ of

the internediate layers may conprise coating net al
a .conti nuou

coati ndoTRBR e SEHER GG UM oy & ob < goRIGRS S the second
el ectrode arrays may conprise selectively |aser
intemadiate laget he portions of the correspondi ng

internmedi ate | ayer, the irradiated portions formng

t he el @akraydaorerdfalie intermediate layers may be protective and / or insulating
layers.

Forming one or more of the intermediate layers may comprise coating a metal
organic composite polymer thin film by a continuous coating technique.

Forming one or more of the electrode arrays may comprise selectively laser
irradiating the portions of the corresponding intermediate layer, the irradiated portions
forming the electrode array.

Forming one or more of the ferroelectric layers may comprise coating a
ferroelectric polymer thin film by a continuous coating technique.

The method may be repeated to fabricate a multi stack memory device.

The method may further comprise continuously coating an insulating polymer
thin film onto the last electrode array and / or intermediate layer to form a protective layer.

The method may further comprise the step of forming microvias to each
electrode array to provide electrical connections.

The continuous coating may be a process selected from one of the group of die,

capillary, meniscus, spiral bar and doctor blade coating.
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15 Form ng one or nore of the ferroelectric |ayers nmay
conprise coating a ferroelectric polyner thin film by
a continuous coating technique. The nethod may be
repeated to fabricate a nmulti stack nmenory device. The
met hod may further conprise cqptinuously coating an
insulating polyner thin filmonto the |ast el ectrode

array afrﬁg 6£s%ﬁfrrzjdmtlﬁg M@%&%ﬁ@ﬁc&%@ﬁﬂﬁh@o@(ﬂm%iL‘éf?er Direct

| ayer. e met er conprise the step o
formn i crovias to each electrode array to provide
éﬁ@gﬁgﬁégﬁsconnections. The continuous coating may be

a process selected fromone of the group of die,

capi | | dihg lasgemiay ba sitheymulse laser orgxgiraesdesst apd ggy have wavelength
coating. 6 The laser irradiating may be Laser | nduced

It pbivesednifigaredlabddrding td drahaldttetistics ofithd intepmediBM)layer.
The | aser nay be either pul sed | aser or excinmer |aser

and mﬁh@%@thpﬁ‘éﬁ%ﬁ e %rfb@@ég@ﬁ%i ?Hﬁﬁéﬂ one_or more of the

according to aracte ICS O nt er medi at e

layer. 5 The nethod may further conprise el ectrol ess

ﬁ? IPdGATNE or nore of the electrode arrays. The

met hod may further conprise formng the netal organic,
conposilhe mathed may Swthet rempase Brmingdhe metalwrgams qogposite from a
and/ or a reactive polyner(s), a netal organic

gohwpionnef angtaetiveo momoiner(3) atdver ree agdctive pubymerées),( 8) me@y organic
be selected fromone or nore of the group of nethyl

Qgh@@ﬁ&y&ﬁigﬂgagustyrene, the reactive polyner(s) may
be se

ected fromone or nore of the group of epoxy,
ur et ha%earggctﬁgl énrgrge%(s?rﬂgaytg]eese ect(eaclf frOmIGHY & 1?18@8#&1% group of

may
methyl methacrylate and styrene, the reactive polymer(s) may be selected from one or
more of the group of epoxy, urethane and polyimide and the metal organic compound may
be selected from one or more of the group of copper, aluminium, silver and gold linked
with an organic molecule.

The method may further comprise either thermal or ultra-violet curing the
polymer-metal organic composite film, to fabricate a cross linked composite film.

In accordance with a forth aspect of the invention there is provided a ferroelectric

polymer memory device fabricated according to the method in any of the above

paragraphs.

BRIEF DESCRIPTION OF THE DRAWINGS
One or more example embodiments of the invention will now be described, with

reference to the following figures, in which:
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be selected fromone or nore of the group of copper,
al um nium silver and gold linked wth an organic
nol ecul e. 15 The method may further conprise either
thermal or ultra-violet curing the polyner-netal
organic conposite film to fabricate a cross |inked
conposite film In accordance with a forth aspect of

the in ésofg/j gﬁc\[” Ce? faférb QMGG BrdwihdOeoNhE | 'tH‘c construction of a

polyner ricated according to the

met h any of the ab h 20 BRI EF
E‘:ﬁew*r? e&g*ﬁlmﬁ?\@yégggraﬁo?e exanpl e

enbodi nents of the invention will now be descri bed,

with Feguee iceflow disgamof asthes of fgbrieasioniof afpireglectric polymer
Figures I (a) and 1 (b) are schematic draw ngs show ng
inen@odsvicelction of a nulti-layer ferroelectric

pol ymer menory device. Figure 2 is a flow diagramof a

et hod gg és‘aﬁﬁj &34 e QJheI:'ha{l@ Hfa‘%? B’WQngoﬁ’l@éf%E of the method of
| ce.” b

nennry gur es are schematic
3 g t he steps of the nethod of

%\bcﬁ‘ia WH<fi gure 2. DETAI LED DESCRI PTION A first
enbodlnent of the invention relates to a nulti-stack
ferroelectric polymer 10 nenory device for storage
applications. The device includes at | east two stacks
GETAH.EDDESCRIPTIONyer thin fil s sandwi ched in

between internedi ate | ayers incorporating

A first embodiment of the invention relates to a multi-stack ferroelectric polymer
memory device for storage applications. The device includes at least two stacks of
ferroelectric polymer thin films sandwiched in between intermediate layers incorporating
electrode arrays, supported on a polymer substrate. The non-volatile memory device is
based on ferroelectric polymer thin film and may be completely polymeric using a
polymeric substrate.

In a second embodiment of the invention a ferroelectric polymer memory device
is fabricated according to a method which can be easily adapted for roll-to-roll device
manufacturing.

The fabrication process may include laser-assisted techniques for selective
metallization of the intermediate layers, to fabricate the metallic electrode arrays. Thus,
unlike conventional subtractive photolithographic techniques, additive techniques are

used to pattern metallic features from a polymer composite. For example, Laser induced

Metallisation (LIM) or Laser Direct Writing (LDW) with appropriate wavelength and
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el ectrode arrays, supported on a polynmer substrate.

The non-vol atile nenory device is based on

ferroelectric polymer thin filmand may be conpletely

pol ynmeric using a polyneric substrate. 15 In a second

enmbodi nent of the invention a ferroelectric polynmer

menory device 1is fabricated according to a nethod

:gglav%?m ?Be p&q8 )sr'c#ry t}n@g@e‘?a{lﬁgelfe&'fod'egl Alsh Bie'BbricatiSl gﬁﬁ:ess may be a
nufact ur i ng. e fabrication process may include

| as r-assiéted techni ques for selective netallization

Fpaskilessimatal naReNINEPIPCESS s to fabricate the metallic

el ectrode arrays. Thus, 20 unlike conventional ) )
subt r adhe ntephediatk i layes gvhiphineay inchwde quetal orgapiictqomposite with an
techni ques are used to pattern netallic features from

InRRINMEBOIYERIRNS BeSform@d orftd e¥BuBstratéd®n thefbroekctric polymer film.
Met al | ?Tspati on (f}}l M or Laser Direct Witing (LDW vvityrI}n

FRBGASEA AR MR HT o RR NEp TR SRR QORI s
may be a mask-]| ess tal patternin rqcess., .Jhe .

AP QFERBIESRE AT a{bsrn ic. tpesies, EREI TR SHEHTAE Jempelectric polymer
conposite with an insulating polyner, may be fornmed |

and Goruthe sietailc eleairasie, whorens tecargdias Binasios gps gipdeleased into the
film 5 During the laser irradiation, the netal

QfrfeuphereCDRP@HFhdtitsisetioises thdiateratdhte layes patiemsalatng and act
organi c species. The netallic species, remain on the

%%?i%#?%gg?%kﬁrroelectric pol yner and formthe

ctrode, whereas, the organic funes or

gases e released into th at nospher.e. The .. .

- 1 1 r SH4F SAEF Y RIPERRE MY Sl STOSeA SO Cagng technique such as
remain insulating and act as a protective layer. 10 )
Tire chpiblatye meaningup rspiralsbarnarydagrasdbladeptesiing, ootapopit dighly uniform
coati ng techni que such as

polymeric layers on the substrate. These coating methods allow depositing thin polymer
film on the wide area of polymer substrates in a continuous process to achieve an even

thickness. Spin, dip and spray coating may also be used.

The multi-stack memory device

According to the first embodiment the ferroelectric polymer memory device
comprises at least two stacks of ferroelectric polymer thin film sandwiched between
intermediate layers and electrodes, supported on a substrate.

Figure 1 shows the ferroelectric polymer memory device 100, comprising three
stacks 102, 104, 106 fabricated on substrate 108.

The substrate 108 is flexible, and it can be a thick sheet or a thin film in the

physical form. It can be made of variety of polymeric materials which can sustain at least
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die, capillary, neniscus, spiral bar or doctor bl ade
coating, to deposit highly uniform polyneric |ayers
on the substrate. These coating nethods all ow
depositing thin polymer filmon the wde area of

pol ynmer substrates in a conthyous process to achieve
an even thickness. Spin, dip and spray coating may

c JC ‘2 Qtsaﬁﬂe,tfép e%&é{”ﬂo%ﬂ%ﬁé?n% ﬁr@}?ﬁ?ﬁlé&g g?lggf ‘g)gltyethglene naphtha
Gite XBEMyapalEiti. S rpmeF Ry RS RitousRaie R De i abstrate is

internediate | ayers and el ectrodes, supported on a
snsulating ead nag irFseque epplicatiensdetfpraodieqtivel ect ri ¢ pol ymer
menory device 100, conprising three stacks 102, 104,

106 f alphé Giest edclo N0 Beonsirisas £filkdhteriediaslbygdri 42 @ fi@B:léctrode array
flexible, and it can be a thick sheet or a thin film

ilTP Ligst. fBJPCYe? & 1a S,ar 1My, 4 ﬁecﬁﬂﬁ‘ elRErJRILra9N 1? ahd 5 Eééoﬁfi 1ntermed1ate

ynerlc na erial's which can sustain east

t@%@?}f{ Mt et ht Hahey & @e'(u%%%)sture%gef %ftﬂ?é@»sgﬁta 108.

pol y(vi nyI edene difluoride) (i.e. PVDF). The substrate
i s i nSatheleetrpdzrid6nmhei electiode anppmay ke  ship ¢fanetal of various size
ferroelectric. The first stack 102 conprises a first

lahd/et BiRghe Addpehdivig on kA appslichiioms tFoglegampledhe sliapaymaybbel e@tangular
a first ferroelectric layer 114, a second el ectrode

?{rpr@Y)r L18a }?&qui Jgpss?ﬁ@fég%_ 1%|tf Fa{edg%gérﬁ:ﬁjtbﬁeé maggi {n tgx%l- rﬁmgg Bﬁmllhmetre to

t elec array face of

7% sgtagropalte Wi o e <RerSle B eyt WIS e 2 gpPexamee
shape, depending on the application. For exanple the

£hpme T thicknase of aagu¢lagtrode may be between 10nm to 500nm, for example
100nm. The electrode array may be made of electrically conductive materials such as
silver, copper, nickel, aluminium or gold. The electrode array may comprise between
several tens to thousands of electrodes.

The first intermediate layer 112 covers the exposed surface of the substrate 108,
between the individual electrodes 136. The intermediate layer is a thin polymeric film, for
example, insulating and non-ferroelectric polymer, about the same thickness as the
electrode array, and may be made of electrically insulating polymer.

On top of the first electrode array 110 and the first intermediate layer 112, is the
first ferroelectric layer 114. The ferroelectric layer is a ferroelectric polymer thin film
such as PVDF, P(VDF-TtFE) with a thickness about 100nm to Spum, for example 500nm.

The second electrode array 116 lies on the first ferroelectric layer 114. The

second electrode array 116 may be configured similarly to the first electrode array 110 but
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strips or L-shaped strips. The | ength of each

el ectrode nmay be in the range of mllinetre to 10 few
centinetres. The width of the el ectrode nay be between

1 mto 200m for exanple 20m The thickness of each

el ectrode may be between IOnnﬁbo 500nm for exanple

100nm The el ectrode array nay be nmade of electrically

‘i . : o ] , , _

S, rtgBRE %ol 3B ol AR el RRR mebl @il 136 being
etween several tens to thousands of electrodes. 15
%ﬂ‘é"qq'eqeé‘f’eqnﬁﬁ%}‘%ﬁcg?’é Ofﬁﬁgqc%ﬁﬁgﬁgﬂ’f&% t he exposed
surface of the substrate 108, between the individual

el ect r Sirodaripthe sepend intesmadidiedpyer| ldPegovers the expaged surface of the
polynmeric film for exanple, insulating and

TR&-ferbéleatie tyer etk My indRidusl eldo@odesnat thélisedond stecande array
the electrode array, and nay be made of electrically

[ fd : f, 4t j e de ;
A5 Rl pce Bt PR s hfpolice MCRAARUR same thickness
20 first ferroelectrjc layer 114. The .ferrpel.ectric, . .
o8 spandTectin et | i BBy HE XpRPR He o of Sepigaly nsulating
PVDF, P(VDF-TrFE) wth a thickness about 100nmto 5m
fpotymstanpl e 500nm The second el ectrode array 116 |ies

on the first ferroelectric layer 114. The second

el ect r qihe imemeddiatd Ryers yindtheir ¢abiricgtiseakst ini thafabyicdtivntphecess. For
first electrode array 110 but 10 arranged orthogonally

teQaﬁlgferﬂ%’rrngﬂé% rv‘.{)l'?én Qf se%feﬁoﬁfctﬁrﬁ; 1a$2GE HRBP oHtoCL kst ¥SBoelectric

bei n et wee e Intersection of respective
nedi ate | ayer

| ect oges Sim]arly the .second |nter
s o BRE e et i e ogoged PhiEE PRFS,
ferroelectric | a%gr bet ween t he i ndividual electrodes
of t he Assewsling telthefirstriebasliment thesdepogition pEansiatesmegdiate layer should
internediate layer 118 is a thin polyneric film about
trloe casedamhge kindstari@stidrh® the cubsiratl @cthe deteoedactrirylaydroynderneath.
and may for exanple be nade of electrically insulating

The solvent used for the intermediate layer, should not dissolve the substrate or the
ferroelectric layer underneath. The drying or curing conditions (temperature and duration)
should not cause any damage or deterioration to the substrate or the ferroelectric layer
underneath. The dried or cured (fully processed) intermediate layer remains unaffected
after deposition of the next ferroelectric layer on top of it, eg: the solvent used for the next
ferroelectric layer and the drying and annealing temperature cycles. Accordingly the
intermediate layers may also be protective layers, where they provide protection from
damage to the lower ferroelectric layers, as each new layer of ferroelectric polymer is
coated onto the device.

Thus, as explained above, the sandwich structure of the first electrode array 110,

the first intermediate layer 112, the first ferroelectric layer 114, the second intermediate
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pol yner. The internediate |ayers and their fabrication

assist in the fabrication process. For exanple

normal |y when a second ferroelectric layer is coated

onto a first ferroelectric 10 layer, the first

ferroelectric |layer may be daq?ged in the process.

According to the first enbodi nent the deposition of an

g%k? N8 dhalke 4RI RER edarrzgpi 16 352 tE2IRYStaBk 102 of the memory
terioration to the substrate or the ferroelectric

kﬁyerﬂggderneath. The sol vent used for the

i9GYEF nedi at e | ayer, shoul d not dissolve the substrate

or the ferroelectric |ayer underneath. The drying or

cur i ng Thersgtandostack {@pemprisasethe secandr elestendy amySﬁéu the second

not cause any damage or deterioration to the substrate

Qfiteirh&lifte tayerel I8¢ & sécond farevelectrivdayerd a0 h thifhimtatmedudtedayer 124 and

cured (fully processed) internediate |ayer remains

UNREd BELTTe afthy $52. IARARHG IR liatd 18y 954 c{)\%ﬁ ﬁ’iﬁ Ieﬁ?:l&s&il Surface of
eg: t e ne

I"ayer on top of 1T, e solvent” used for t Xt

Bt aseot Byt Lier RIE B otont Y iUt SEhte it thind clcteode

| ayers may al so be protective |layers, where they

@reyildd protection from 20 danage to the | ower

ferroelectric layers, as each new | ayer of

f er r oelBeciusk Gnpahyltistack arrangeaiend eact mtdrimedidteMayse, incorporating an
Thus, as expl ai ned above, the sandw ch structure of

fih}%nﬁécﬁét& QEGIOAE C&lFay2 fofbs é;i‘laﬁ of tthe ifﬂnﬁe?ifialtéllgf ﬁ’;%ﬂﬁgdd;ta‘b‘keand the

ayer 112, the tirst ferroelectric |ayer
er medi

second i.n t 1 layer. 118 and t.he .second .
IPECRIARIE i R 1B e BThe Pt AR O Spe Qfsingle stack
menpry device 100. The_second stack 104 conprises the .
slerigndthe lintermpesiipte fayersywilh Empinbe thedayras citharesidpeef the derroelectric
| ayer 118, a second ferroelectric layer 120 a third

ilageer medi ate | ayer 124 and

The third stack 106 comprises the third electrode array 122, the third
intermediate layer 124, a third ferroelectric layer 126, a forth intermediate layer 130 and a
forth electrode array 128. The forth intermediate layer 130 covers the exposed surface of
the third ferroelectric layer 126, between the individual electrodes of the forth electrode
array 128.

The forth electrode array 128 and forth intermediate layer 130 are covered with a
protective layer 132 of insulating polymer. The individual electrodes of each of the
electrode arrays, are electrically connected by conductive micro-vias 134. These may be
formed by either mechanical or laser drilling followed by metallising the vias to make

then conductive.
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5 athird electrode array 122. The third internedi ate

| ayer 124 covers the exposed surface of the second
ferroelectric layer 120, between the individua

el ectrodes of the third electrode array 122. Because,

in a nmulti-stack arrangenent, Each i nternedi ate | ayer

i ncorporating an i nt er medi at é% el ect r ode array, forns

part o e Lagely . .
et dtary o b8 mbRE dBHEF Slblind 1€ fabieated by muliple
overl apping. In case of a single stack device,.th .
Terrasiends VeS| slgrirade grrays andftgrrasdits eypisy RS i Oy to improve
side of the ferroelectric layer. The third stack 106
perfpmanes, anfyewutriver of sk stacksde theoretigaliypzasibledo fatiricate.
intermedi ate |ayer 124, a third ferroelectric |ayer

126, a forth internediate |ayer 130 and a 15 forth

el ectrode array 128. The forth internediate | ayer 130

ﬁ@%@?ﬁﬁﬁﬁsf@ﬁ?&é@ﬂﬂfﬁ&ﬁa§e of the third ferroelectric

e I ndividual electrodes of the
forth electrode _array 128 The fort lectr .array
128 andceoiding fontherspedhdagrabadipent S sthed S0 oEr gl memory
a protective layer 132 of insulating polyner. The
idedicw iscshawn é Bigtiredtids steb 202 efirgtfintetmediaqtolayeris forowd. Instep 204 a
arrays, are electrically connected by conductive

HrStefecttodSartadAis foriRd Qvithiy altE/ dra¥oie forfipneofithe first intermediate layer.
mechanical or laser drilling followed by netallising

gﬁ ?ttetf '22? gétﬁst@ﬁ@ele&g@ Dy e PR ddVesh thd %ré[?l%rmécf?ﬁe layer and / or the

nmenory devrce structure is fabricated by
| ayers, .electr

ltiple ferroe]ectri . Qde arrays and
it e, by by o0 2B FH00 AP aniBt of Tormed on the firt
performance, any nunber of such stacks is o
tiereenlenttic kyery I slgpi2d0er segordhplestragiecarray is formed within and / or from

portions of the second intermediate layer.

Thus the first stack 102, or single stack device, may be fabricated according to
steps 202 to 210. To fabricate a multi stack memory device the above steps may be
repeated, as per steps 212 to 216.

In step 212 a sec.:ond ferroelectric layer is formed on the second intermediate
layer and / or the second electrode array. In step 214 a third intermediate layer is formed
on the second ferroelectric layer. In step 216 a third electrode array is formed within and /
or from portions of the third intermediate layer.

Alternatively the first electrode and last electrode in the stack, may be fabricated

according to any method as is known in the art.
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5 Fabrication of the menory device According to the
second enbodi nrent a nethod 200 of fabricating a nenory
device is shown in Figure 2. In step 202 a first
intermedi ate layer is forned. In step 204 a first

el ectrode array is forned mﬁth%n and / or from
portions of the first internediate layer. 1In step 206
afirs e, 4l i a0n B LS

it or mEA L1 E? PLEE bietfod JDUZHi R/ QE ARSI i forc A withreference
array. |In step 208 a second .internediate |ayer is

fo e Srinep 32 insylgiing,eligmer fhin ?1!;9 & contfpuapsly, coaigyl onto the
a second electrode array is formed within and / or
fsulostnatertorfabrivate thé firsh éntermwdinde lapere anshoimatio RigweB(b)Thus

the first stack 102, or single stack device, may be

fabri caigfle 30 BhehvE hd Eolyﬁabﬁ Pisbs#eiR 108. Pidhre 3(b) shows the polymer
fabricate a multi stack nenory device the above steps

Tl 10 RORE G Sh SRiE LEmbBuie dlin bl ¥ Bbricate the
second i nter nmedi at | ayer .and /, or the second . . .
B P<STIEAiRle, Jyer (112 o nesal Omganify Qmpond FEA auiiable insulating
| ayer is formed on the second ferroelectric layer. In
pobme2(sh oa mériomers) et dissdved g solyvehiorihesi selution is eeated on the
/[ or fromportions of the third internedi ate | ayer.
2bs¥atety et dhv@lgY spifl @odtingSdr dg) ﬁfatih%)dﬁ caftinloas toating techniques (for
el ectrode in the stack, may be fabricated according

PR R Ok Shhg b o
t - ; . . . .
Sl PR RSt bR R R sfSh T B e

substrate to fabricate the first internediate |ayer, .
as cronplink the redctjue mosepr(s)mir galyanen(sh resuhngdn apelypasirypgial organic
substrate 108. Figure 3(b) shows the polyner

composite thin film on the substrate. Photo assisted polymerization or curing of the

reactive monomer(s) or polymer(s) can also be adapted to fabricate a cross linked
polymer-metal organic composite thin film on the substrate, for example ultra-violet
curing.

The metal organic compound may be chosen from a wide range of compounds of
metals such as copper, aluminium, silver, gold linked with an organic molecule, for
example a molecule including oxygen.

Reactive monomers such as, various types of acrylic, or vinyl families, for
example methyl methacrylate or styrene, and reactive polymers such as from the families
of epoxy, urethane, polyimide polymers and the like may be used, along with the metal

organic compound to form a cross linked composite thin film.
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5 substrate 108 coated with a pol yner-netal organic
conposite thin filmto fabricate the first
internedi ate | ayer 112. A netal organic conpound and a
suitable insulating polyner(s) or nonomer(s) are

di ssolved in a solvent. This $ lution is coated on the
substrate by batch (e,g. spin'Coating or dip coating)

or ¢ 0 mlﬁ 3919 §§4 QRbhdF tﬁ@ﬁﬁ iR dfaldhyer %i‘@sﬂélcﬁv@l& faser irradiated,
i

capill ary, scus, spira and doct or bl ade

The substrate and 10 f| ipternmedi at e
It%%m%% the; ﬁ‘éhglﬁ%ﬁf’ga angay,= Shoyrin lng&rﬁg% t he sol vent
and pol yneri ze cross link the reactive nonaoner(s)
or pol Yrewe $fc) shesvalth¢ pglymer-angsal| grgaric pemposity dumifdm 112, after
conposite thin filmon the substrate. Photo assisted

eingnelecdwdly (adddted by ild3gr, @ induee direaahdtrewriing refabsitate the first
or pol ynmer (s) can al so be adapt ed to fabricate a cross

e é&ﬁgﬂj%a:ﬁy IVI'GEA 19%} Btar ﬁéteﬁoa'm&stfl& Bedifell Path (Ey'géf%e required

for exanple tra VIO 15 curi

C ound,.ma A fr.om a.
Fgﬁgggf‘oghaé’swg SheIGFE PRSHRUFTE TRTEf o Ac Bispenim is Configured with
alum nium silver, gold linked with an organic
ApbreDtitte, Wavstengt RAPEDL Treauptcye ambphef tRREAEOnSx yelepity so that the
Reactive nononers such as, various types of acrylic,
@olyneisthethladtizhrie sompeoyite s%&c&'xeiyl'[dleﬁ)m[ﬁisbyto fmﬁﬂmeﬁauicadpecies and
or styrene, and reactive polyners such as fromthe

Ioﬁ%gnfc% %@me?fn B0 R&¥r-irtdlRidAdBS ond) ‘f(l)ryéxﬁ]nﬁf‘e Bﬁ’llsé/d"EEe? oRB&cimer laser.

be used, along wth organl c
hin fi
%%"%ﬁgmﬁeésﬁ’éa%?ﬁpﬁéﬁi%felwsgﬁ &%?“'%:FBPE V%%Olal? gf g Whereas,the
| ayer are selectively laser irradiated, to fabrjcate

mhedaliic species reaainscn thersagfaceel thecmhstraie, Hibyigating thg first electrode
Figure 3(c) shows the pol yner-netal organic conposite
takriay 110 therebh 2ZTheakgions of the intermediate layer 112, which are not exposed to the

laser, remain unaffected, to act as an insulator. The electrode array 110 may also be
electroless plated with additional layer of metals, with suitable metals such as copper or
nickel, to improve electrical conductivity.

Step 206 is shown in more detail in Figure 3(d). Figure 3(d) shows a thin film of
ferroelectric polymer 114 coated on the top surface of the first electrode array 110 and the
first intermediate layer 112. Polymers such as, PVDF, P(VDF-TrFE) and PVDCN, could
be used as ferroelectric polymers. The ferroelectric layer may be manufactured by using
the polymer solution in an appropriate solvent, such as dimethyl formamide (DMF),
methyl-ethyl ketone (MEK). The solution is deposited by batch (e.g. sin coating or dip

coating) or continuous coating techniques (for example die, capillary, meniscus, spiral bar,
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bei ng selectively irradiated by |aser, to induce
direct netal witing to fabricate the first 5

el ectrode array 110. A |aser beamis irradi ated al ong
the desired path (as per the required el ectrode shape)
on the first internmedi ate Iay&g 112. A |l aser beamis
configured with appropriate vel ength, power,

%[61? gﬁcgtpx%r;%g@a Fﬁ%}lrﬂg). Ghe dBREL id e §ubé' &lPfi d inﬁgg t&Aabvd € solvent,

ani ¢ conposite selectively conposes
to formnmetallic species and 6 organi c species in the
If%'é‘E’Ylergyraé’cﬂn&?@ngrsg@ {8 AQPIOVE ,theefggrﬁgliegt’rlc%m%egbeq aser or
exci mer |aser. 10 The deconposed organi c species are
r el easdticianneahiog fconditions mapdarvared dependinigegneths matergals used. For
netallic species remains on the surface of the
eubapleangth PAODFRFENQopdlgmes Kidh filbhecdohesling av 130°CLE® 3 hours,
thereon. The regions of the internediate |ayer 112,

‘ﬁ”@l’l%éig?g 5% BIRES Gy Er&vﬂfé F&ﬁﬁ &lrroe]l @R Performance, in terms of

una to act” as "ah 1 nsufator. The el ectrode

array 110 .nmay al.so be .electroless plated wth ..
A67aP4n: SRLEFisHIape Almatiusls Ancqliie ey, b detecet il ghdofihe febrication
as copper or 15 nickel, to inprove electrica

poovdscti vity., Step 206 is shown in nore detail in
Figure 3(d). Figure 3(d) shows a thin film of

f err oelgstep 208 @A linsiRiting bdlyoeatisd im ik keattd pnouhé ek fakoelectric
the first electrode array 110 and the first

| . !'ﬁm ? Rl

&Wﬁé@@gﬁ 3¥%S%ﬁ%n%§dg+% '1’&3%12 aﬁs ed agl l;lg?{?géﬁ)éct ric

pol ymers...The ferroel ectric | ayer Y. be nuf.act ur ed .
by usi 1 FRHRE St B suclare, o SF AR AeriSRot i dS Soated with
sol vent, such as dinethyl formamde (DWVF), . .
pelymar-nestehyorgania WO@NE&I}H filpp to fgbricate e spepnd dersnadiate layer 118,
by batch (e.g. sin coating or dip coating) or
cimildriuoywep@0at i ng techni ques (for exanple die,

capil lary, meniscus, spiral bar, 15 and doctor bl ade

coati ngy) . stde deotorsS of R  S4H3NEC LifkénleRiall VbR B selectively
renove the solvent, followed by an annealing step to
ilgts]grr-Pr}/a iattgc{e toffgtr)rric%?el & tscgcio(ﬁd @feggg&et nga& as shown in Figure 3(f).

In Figure 3(f) the second intermediate layer 118 is subjected to laser-assisted
direct writing of the second electrode array 116, similarly to step 204. The geometry and
shapes of the individual electrodes of the second electrode array 116, are configured to
form a matrix with all first electrode array 110. The un-irradiated region of the
polymer-metal organic composite film remains as the intermediate layer 118 in between
the electrodes.

Thus the first stack, or single stack 102 may be fabricated according to Figure

3(a) to 3(f). To fabricate a multi stack memory device the above steps may be repeated.
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The annealing conditions may be vari ed dependi ng on

the materials used. For exanple, with P(VDF-TrFE)

copolymer thin film annealing at 150C for 3 hours, 5

foll owed by slow cooling, may provide good

ferroelectric performance, in_jerns of renmmant

pol ari sation. Alternatively, 2\ neal i ng may be done at

t he en t

 neul atiag 1&2‘?;‘?@5’“‘ R PGS 3 ealfR R B ot polymer
ferrgelectric er to f icate the s

|ﬂPff1efqWe%ﬂaaqde°q '&Pé% tﬁ%éecgﬂgﬁkcﬁrﬁ‘s%&m é?ré‘iage 3 geqopd ferroelectric
Figure 3(e) the top surface of the first ferroelectric
layeed20.s coated with polynmer-netal organic conposite

thin filmto fabricate the second internedi ate | ayer

118, shdp 2Er isyshansthHg@IQ%(hj Whéte@Re 3d6dnAdEtrbelB&riOflayer 120 is
the second internmediate | ayer are selectively

cgétg& \’Jlﬁl S&ghﬁ‘érerﬂletapc’g%%ﬁé 'g&%%%lfer@gsfﬁﬁp E@gaﬁlrrlg&% fﬁﬁﬁctl %netennediate

econg internmedi ate |l ayer 118 is subjected to

%Ell 4ssisted direct witing of the second el ectrode
array 116, simlarly to step 204. The geonetry and i
shapes Stdp 2He is shiwa d&ligust 3¢ rvtes thst thitdeintermsdiate layer 124 s
el ectrode array 116, are configured to forma matrix

WhbjBctadl ko fdsérsdssieled Cdife@ﬁﬁnﬁﬁ% 8y a i eltbeodenartdyl aghiatthel geometry
reg| on of the pol yner-net organi c conposite film

gH?dlbl@&ﬁreﬁ@%%'oﬂéseofltﬁé’@ﬁrdJe&étrbﬁ‘e Q‘? are%%&ﬁgured to

us t Irst stac
be fabricate acc rdln Fi gure 3(a) to
% "f&'H ithegego eﬁfrgg& éiem)ry devi ce the

above steps may be r epeat ed 16 St ef 212 is _shown in
Fi gur e Thpgin Eﬂﬁ@lieé 3eg) se dahtde sespad sigek 184 isdaburatad. ¢
Po ynerln Figure 3(j) a protective layer 132 of an insulating polymer is coated on top to
fabricate a 2 stack memory device. The device may be annealed at appropriate
temperature and duration to improve the ferroelectric performance. Electrical connections
to each electrode are provided by micro vias 134.

One or more embodiments of the memory device and/or method of fabrication
may allow at least reduced production cost over the prior art. This may allow application

as a sheet like memory device for business cards, printing papers, identity cards, passports,

and work permits with memory, or the like.
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thin filmcoated on top of the second el ectrode array
to fabricate a second ferroelectric |ayer 120. Step
214 is shown in Figure 3(h) where the second
ferroelectric layer 120 is 5 coated with
pol ynmer-metal organic conposii§ thin film to
fabricate a third internedi at | ayer 124. Step 216 is
kh Figure 3(i) where the third internediate
l"ayer 124 is subjected to |aser-assisted direct

iting,of a third electrode array.. Agai,n t.he geongtr.
Aha s RsBeclBeetif ek rorETa deice G B acP B, e B ipive stacks
el ectrode array 122, are configured to 10 forma
rvdterdi eaghtstack kemprisasaderpeetriogelymer tyn filnglayssagdyviched between
Figures 3(g) to 3(i) the second stack 104 is
fisdoldtiggt esd / ror Fp@idceive (intermedint dgyetsy cardayach LidRrmediate layer
an insulating polyner is coated on top to fabricate a

%nc%glgoglffﬁirgeagpgl%(ctgggia& . The devi ce may be anneal ed at

appr enperature and duration to inprove the
ferroelectric performance. Electrical connections 15

to each el ectrode are provided by mcro vias 134. One

or nore enbodi ments of the nmenory devi ce and/or method

& f abh¢ aeemeny devige ad Iclimed inedaim fewhereth prabdinsermsdiate layer
cost over the prior art. This may all ow application

agrraurslieath dledtderrray.y device for business cards,
printing papers, identity cards, passports, and work
permts wth nmenory, or the like. 20 17 CLAIMS: 1. A
ferroelectric polyner nmenory device having a plurality

%f ov;ﬁ’lé gﬁ%o?yq des\gigecgssclaimed in claim 1 or claim 2 wherein each intermediate

layer is a polymer-metal organic composite thin film which is electrically insulating.

4. The memory device as claimed in any one of the preceding claims wherein the
electrode arrays are arranged orthogonally about each ferroelectric layer to form a matrix
of memory cells; each memory cell being formed between the intersections of respective
electrode arrays, and wherein each intermediate electrode array forms part of the

immediately upper stack and the immediately lower stack.

5. The memory device as claimed in any one of the preceding claims wherein the
ferroelectric layer is made of ferroelectric polymers such as, poly(vinylidene-difluoride)

PVDF or poly(vinylidene fluoride-trifluoroethylene) P(VDF-TtFE).
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wherei n each stack conprises a ferroelectric pol ynmer
thin filmlayer sandw ched between insulating and /
or protective internediate |ayers, and each
internediate layer 5 incorporating an el ectrode
array. 2. The nenory device a§gclained inclaiml
wherein each internedi ate | ayer surrounds each

@l ect T%?' ?n&g(frg?/drﬁv;& ecﬂ;h}ﬁeafqmnx SRV be Qh@p&k@ﬁ aitdd further

claim1 or rein each irnternedi ate layer 1Is

a pol.y.er - net al .gani.c conposite thing filmwhich is
SpBRrYPE sy il Gre PR o el rol Pl e !

claimed in any one of the preceding clains wherein the

el ectrode arrays are arranged orthogonal |y about each
ferroelectric layer to forma matrix 15 of nenory

el | sTheasdinsrndyvicecsd lcla@edidn famynent beétthe precetiiag claims further
i ntersections of respective electrode arrays, and
SPRpfiee At N il B ReBhE RUARE ] MY of A RaceRclrode array
| ower stack. 5. The nenory device as clained in any

one of the preceding clains wherein the 20

ferroelectric layer is made of ferroelectric polyners

Such Bke mashary\davidei e skimed lyorydene opbinE psiceding claims further
pol y(vinylidene fluoride-trifluoroethyl ene)

RoMpHsihp mitroviks eRctrithily omimectingkach ekcasdecdraiymed i n any

one of the preceding clains further conprising a

substrate of insulating polyner under the first

el ectrode array. 7. The nenory device as clained in

ny one h r.ecedi clai.ms further 5 ¢ ising. a .
3% ondhod fPAGHAE pIh-G PR poiah epir 4T Rigihisthe:
the |l ast electrode array. 8. The nenory device as
cl ai medomHngAfiry slecpds HEYpr ecedi ng cl ai ms furt her

conprising mcrovias electrically connecting each
el ect r dotening a fiyst ferroelectric layer on the first electrode array,

forming an intermediate layer on the first ferroelectric layer,

forming a second electrode array within and / or from portions of the
intermediate layer,

forming a second ferroelectric layer on the intermediate layer and / or the
electrode array, and

forming a third electrode array on the second ferroelectric layer.

10. A method of fabricating a ferroelectric polymer memory device comprising:
forming a first intermediate layer,
forming a first electrode array within and / or from portions of the first

intermediate layer,
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10 9. A nethod of fabricating a ferroelectric polyner

menory device conprising: formng a first electrode

array, formng a first ferroelectric |layer on the

first electrode array, formng an internediate |ayer

on the first ferroelectric Iaﬁgr, form ng a second

el ectrode array within and / fromportions of the

15 int | at : j j

Fayer Stk 3 Erbakafo 1Rk D TRSERRRRCIRIE AFUARIL) br the fir
el ectrode array, and formng a third el ectrode array

§ cfrﬂée%réaé'ond ferroelectric layer. 20 10. A nethod of
fabricating a ferroelectric polynmer nmenory device

conpr i $bmaing afsegomdngtermediate layeherthederreglecttialager, and

formng a first electrode array within and / or from

por t i ofsrm@ihg tahRcdiid SlbctrddataerayBgittdh @nd d\e frond Pofti@hsiofithe second
a ferroelectric layer on the first internediate | ayer
andhedic iNe. first electrode array, formng a second

in erneéla e layer on the ferroelectric |ayer, and

formng a second el ectrode array within and / or from
portions of the second 5 internediate |layer. 11. The
method as clained in claim9 or claim 10 wherein one

di. nofke orethaseas slaimedbdn sladm| Qyesradaigy 40 pyiareint engeoapgre of the
/[ or insulating layers. 10 12. The nethod as cl ai ned
iifiterhnedine yods agd priotestiGe aml /lok induddtimigiayfees. i Ng one or

nor e

12.  The method as claimed in any one of claims 9 to 11 wherein forming one or more

of the intermediate layers comprises coating a metal organic composite polymer thin film

using a continuous coating technique.

13.  The method as claimed in any of one of claims 9 to 12 wherein forming one or
more of the electrode arrays comprises selectively laser irradiating the portions of the

corresponding intermediate layer, the irradiated portions forming the electrode array.

14.  The method as claimed in any one of claims 9 to 13 wherein forming one or more
of the ferroelectric layers comprises coating a ferroelectric polymer thin film using a

continuous coating technique.

15. The method as claimed in any of claims 9 to 14 wherein the method is repeated to

fabricate a multi stack memory device.
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of the internediate | ayers conprises coating a neta
organi ¢ conposite polynmer thin film using a

conti nuous coating technique. 13. The nethod as
claimed in any of one of clains 9 to 12 wherein
formng one or 15 nore of th? el ectrode arrays
conprises selectively |aser i 9adiating the portions
of the corresponding internediate | ayer, the

irradi ated portions formng the electrode array. 14.

e hod as cl gi.ned .in _an ne of . clai 9 to 13 .
ABer oTBE FSHRD SHEdingor OF e et b5 FOBIeBpRpEsing coating an
| ayers conprises coating a ferroelectric polymer thin
fipsutating ipelymzer thn fdlonentadbe tastelaetrady armyranddws integnediate layer to
method as clained in any of clains 9 to 14 wherein the
feimhedrotsctivehgat.ed to fabricate a nmulti stack menory
device. 20 16. The nethod as clainmed in any of clains
9 to 15 further conprising coating an insulating
polymer thin filmonto the |ast electrode array and /

37, ' THES eftoRc e hetay of e Br Ocl i Sucqibrising the step of

further conprising the step of formng mcrovias to
dermring magrovigelto each alectredanrmayitel pravidecelediedl connections.
connections. 18. The nethod as clainmed in claim 12 or
cl ai m 14 wherein the continuous coating is a 10
process selected fromone of the group of die,

q8pi | TRd hethB ?_%]czlﬁi‘ﬁ%d it Plaf 12 BRE1a AR €4 %E{eﬁ{ the ?éﬂaﬁlous coating is a

coating. 1 e nmethod as clainmed in claim I, erein
%)chcm[sas(sg erc elggttqtarq IB?}% Iggﬁlel\&?ﬁnlmaﬁtgdif,l %Pa?yq mrgltls%lué,lslznaratﬂl b%? and doctor

blade coating.

19. The method as claimed in claim 13 wherein the laser irradiating is laser induced

metallization (LIM) or Laser Direct Writing (LDW).

20. The method as claimed in claim 13 or claim 19 wherein the laser is pulsed laser or
excimer laser with wavelength and power configured according to the characteristics of

the intermediate layer.

21.  The method as claimed in any of claims 9 to 20 further comprising electroless

plating one or more of the electrode arrays.
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15 20. The nethod as clained in claim 13 or claim19
wherein the laser is pulsed |aser or exciner |aser

wi th wavel ength and power configured according to the
characteristics of the internediate |ayer. 20 21. The
method as clained in any of clainms 9 to 20 further
conprising electrol ess platinélone or nore of the

ectrode arrays, .21 22.. .Th hod as.cl ajned in

Spar oA eUAS F i i LrfL T3 BFRET EormRa e ol g mesal organic
conposite froma solution of a reactive nononer(s)
aompesitefraneaselitien pia teaglegnonomess) and/org rgaelive polymer(s), a metal
conmpound and a solvent. 5 23. The nethod as clainmed in
otg@iniu @Mpoled endia sbleemteact i ve nononer (s) is sel ected
fromone or nore of the group of nethyl nethacryl ate

and styrene, the reactive polyner(s) is selected from

one or nore of the group of epoxy, urethane and
?9' y! ﬂed%eth%ﬂ%sthh??g?'ﬁ%la% QQQM&NQR 'ff?éjféﬁgtwesmﬁﬁé @r&nﬁqs selected

Fom one oOr nore o he group of copper, alumniu
silver and gold_Iinked with a rgani c .nolecule. 10 .
$1m PhE GFe B OLSIE EPWR AT RERK) TEHCAE | A icse, g reactive
or 23 further conprising thermal or ultra-violet o
pabyinrey(s) esetrstegrfiom wpe af mergefihe scamppysipesy.furpthang gnd polyimide
fabricate a cross linked conposite film 15 25. A
fafd tieemert biganfadonipundenselsctetefromeorfeadrrmaor@tafdhe group of copper,
according to the nethod as clainmed in any one of

%‘Lﬁﬁini%n% siPer2thd gold linked with an organic molecule.

24. The method as claimed in any one of claims 12, 22 or 23 further comprising
thermal or ultra-violet curing the polymer-metal organic composite film, to fabricate a

cross linked composite film.

25. A ferroelectric polymer memory device fabricated according to the method as

claimed in any one of claims 9 to 24.



