. ; YZe3el FL(t >6t TO6! Reduci ng water perneation into electronic devices Field
"of the invention The present invention relates to electronic

ki nd having an array of electronic conponents (e.g. diode disammm mmmmmwm)
covered on at least 5 one side by a polyner substrate, and to net

produci ng such devices. In particular in relates to techniques for redu0|ng

the permeation of noisture into such devices. Background of
filmtransistors have been widely used inlrecent years to redmmm’"mum mwmm
10 di nensions of electronic devices, and to mninize the fabricatjgon
assenbly costs of the conponents. Such thin integrated structures suggest
that a breakthrough nay be possible in electronic technol ogy by the
construction of el ectr ®iduchkiWaRe'Hesmeatioh #abiclediinid dalicé® obt ai n

i ghtwei ght and flexible features tor the next generation of handheld

el ectronics. The 15 realization of thin filmtransistors ainms at producing
a signifi canttiel e Ndi spl ay i ndustry when plastic substrates are
used in place of glass to create thousands or mllions of illum nated

pi xel s, for e@%mp,l | '

However, the eveleg’gpritgxlr?tQé g tﬂ?l%ﬂe%i% e%%tiﬁlgage?gggﬁgf%gpps@@egg%rra?ot he
degr adati on aff dléetraiiecomponents f@gnalinde display elmentkys covenedi an watdeast

perneating throu he pI stic rate, . Fl exi bl e ics, known
B polymer sdihe sie Y a Mo Sete i i meainpbatihs aid! Pensts.
because of t hﬁ'd’arﬁ'&flér Rfctatedto IbEMGEUES For (dduBihg tHR! SrmiEditio! off medtiree 25
at nosphere surrounding the displays are liable to be transmtted through

t hese openi ngiRto sueh dRMIRRFe the el ectrical circuit ry layers. In nost
sensitive el ectronic conponents, noisture perneation affects the materi al
properties ofB i @g Wﬁgﬂ%ﬁnﬁ ead| ng to undesirable reduced lifetimes of
t he displ ay xi dation or other forns of deterioration
occurs on those thin structured | ayers.

Thin film transistors have been widely used in recent years to reduce physical

10  dimensions of electronic devices, and to minimize the fabrication and
assembly costs of the components. Such thin integrated structures suggest
that a breakthrough may be possible in electronic technology by the
construction of electronic components on plastic material to obtain lightweight
and flexible features for the next generation of handheld electronics. The

15  realization of thin film transistors aims at producing a significant impact on the
display industry when plastic substrates are used in place of glass to create
thousands or millions of illuminated pixels, for example in Organic Light
Emitting Diode (OLED) displays.

20 However, the development of thin film display technology is impeded by the
degradation of the electronic components due to attacks of moisture
permeating through the plastic substrate. Flexible plastics, commonly known
as polymer substrates, unlike glass, contain pinholes and micro-pores
because of their soft material structures. Often, water vapour from the

25 atmosphere surrounding the displays are liable to be transmitted through
these openings, and damage the electrical circuitry layers. In most sensitive
electronic components, moisture permeation affects the material properties of

the components, leading to undesirable reduced lifetimes of the display



. Much research has been carried out to try to devel op a good barrier
protective 5 coating for polynmer substrates to elimnate undesirable
effects of water perneation. In nbost cases, one or nore inorganic |ayers
such as Al um nium Oxide, Silicon Oxide, etc, are coated on one surface of a
pol ymer substrate to prevent penetration of water nolecules fromthe
surroundi ng atnosphere. This is illustrated in Fig. 1, which shows a known
di spl ay device, in which a 10 pol yner sub&trate 101 is spaced by an
inorganic barrier film2102 fromthe front surface of an OLED di splay 103
made up of an array of COLED display elenments. The other faces of the OLED
di splay 103 are protected by a netallic cover 104. The arrow 105 indicates
t he perneati @le@bnialgén vRRAUON O LEHEEHOINAES of dBRTIbAItRNISEELES DN eiNodry thivh
effective pressure different across the 15 substrate 101. In many display
devi ces the Stibsturadéayrds: i s chosen to be thin, so as to achieve high
mechani cal flexibility of the substrate 101, but this nakes the rate of

noi sture perneation even higher. The inorganic barrier film2102 ains to
prevent thi s Mudrsteseardt has beac ltamed tt tOtFRodeselarya H@dd Hanfier protedtivky
the inorganic barrier film 102 often cgntains crac or, ot her 20 forns of

s
deposi ti oR dé"P@Ef‘% fefROlymer ﬁBé‘?‘tf"@@? toe mt? SRABS! : §§g§9t5'|€ﬁéﬂ’f%t?6r e, water
pernmeation gﬁég@%?génﬂgﬁﬂ&‘t%%g%”é BE nRAEhGTHaRRAE|&18 slzlgﬁ-asmlh iRtk cause

t he OLED di rea own due to the“corrosive chem cal reactions
of the wat er Oxilechiliesn (idd, retgrarercoteccomane sutface of Bquilymenegbstedte tthe

barrier coating, it ha een _proposed t d addi tional barrjer |ayer to
renove perneé)ﬁqur}t(ﬂﬁnﬁ?@?lgmog‘,ﬁ@?&gng%pp%@‘%@%ﬁe ﬁHFrOHQ(g'HEI%EnOiSPhﬁ'?s been
proposed to cad i< ilgstPatb8lin Faga, WhidHehawws ¥Powsriiishlagideviel fh whidbesi al

hydr ophobi ¢ coating, to prevent absorption of noleculés on the surface of

the pol yier atwneaswbsteie 180 isispased by andnergasisi barrige filen 402 from thee added

coating may t . r t] i f the
cyat em may” adiat PErAPE B Bho e RSl 185 st BFPERR R 40 2020 et no
gi ven to devel@pent. Theasthévaicbaof tey OLETEdisplaly ClD32arei gietetted by ke
absorption on the polyner substrate 101. 5 Summr%ﬁ of the Invention The

present i nverbeighicaiayer {84 pf e pEeWHER Hisicai’eing PRMeBONRIWRIRT ¥aRRW ces,

and i n par ti GhlGundRESuBRMERO1PY Biigkieby LASIRIANS Brd @ AERAReABESThe

per neati on. e rnvention further ains to provid constructing
such devil6es.subBtraten1@remasny dispiaytdevidasvbatsubatrpreotvk isschdsen topeahin,

el ectroni ¢ devi ce, havi.n n.arr of ectronic el nts nstructed on a
ol yrrer | subs AL FiteTR NhreSaitadextufg or o ufifigis 408 GHiHR,
resistive el eHEKds PRI MEEBf MdEsturelSBrtiEitioh WEhigiferdthd itGradrieBakier film

el ectronic elenents. The resistive elenent is supplied with electrical

power by el ectd2 @irls fodwereriupis yoistiaadrarareacting the/OLED disatayntPdHf t he

resistive el t i SEI s the
sk of vt e naruad s SlndoanE Mttt {1 8 Shiking G¥eLs BPEIRTS ces
the risk2of iformeatbepgsititvedefactydod teingsdnfantiptoductivhrgrocedses. Thprefbe, r ed
f t he devi [ di spl devi dth | ect [ I t
orm © e\c:/e(‘:tgr ngrrﬁeatliosnpm?{/ stiﬁ\gc&ejrt r|]ough ﬁ1eebaer(r:ie|r' 88ét?nge1 Sfﬁlrhlss, can
cause the OLED display 103 to break down due to the corrosive chemical

reactions of the water molecules.

25 In order to enhance the effectiveness of the barrier coating, it has been
proposed to add an additional barrier layer to remove permeant from the
polymer substrate 101. For example, it has been proposed to coat the outer
face of the polymer substrate with a special hydrophobic coating, to prevent
absorption of molecules on the surface of the polymer substrate 101.

30 However, the adhesive strength of the added coating may not be adequate,



. 20-are display elenents such as diodes, so that the array of display

el ements together constitute a display area of the display device. There
may be a further polynmer substrate between the resistive |ayer and the
array of display elements to further prevent water perneation, and to
protect the display elenents fromthe heat generated in the resistive

| ayer. In sone 25 enbodinents the first and second pol yner substrates may
be formed as a single conposite body (e.g3 by formng the pol ymer
substrates separately, and adhering them together using an adhesive |ayer),
so that the resistive 4 el enment is between the substrates of the
conposite body, which is adjacent to the display elenents. The resistive
el ement may Be that theepdraigatioh rasistamdeaifithe slstgar malytdetenoratd ever time.
continuously,_or may include openings. For exanple, the conductive |ayer 5
may be arr anddWsi MUchRitaNtiopisRIGSATY Deingaiver (o davaieRing amarveRgmies a

plurality of ISt il | Y | l|gct ri cal
supply. The rlfé)gefrsv?ﬂii|$Pé%é/ﬁ'eo%;m;?fss)&rﬁa%?gggﬁ#dgronig%;%&gnﬁgég@@eg eposition
techni que, optionally followed by a patterning operation. The display

devi ce na% I ncl ude chapnel s, such as grooves or trenches 10 formed in one
or other of M%Mes (preferably the one which does not carry
t he conductive layer), allow ng the passage of air heated by the resistive

el ements out Tofe tdresehts hvantiRYafls HhoreNide! a¥welapaenssfuraidrBeledddnrNY
formof electronically controlled display el enents, such as an organic

| i ght enitti migvifiesdasd (ropamicutar onesihaying a highesiregistagice jo sanagetyy waggfent s.

Speci ficall y’peirlrﬁe%tighrSt aspect the invention provides a display device

The invention further aims to provide methods of constructing such devices.

10 In general terms the invention proposes that in a electronic device having an
array of electronic elements constructed on a polymer substrate, the polymer
substrate should be provided with a resistive element between the polymer
substrate and the array of electronic elements. The resistive element is
supplied with electrical power by electrical power supply means for resistive

15 heating of the resistive element.

The heat generated by the resistive layer reduces the risk of water molecules
penetrating the polymer substrate, and/or reduces the risk of it reaching the

array of electronic elements.

In a preferred form, the device is a display device and the electronic elements
20 are display elements such as diodes, so that the array of display elements

together constitute a display area of the display device.

There may be a further polymer substrate between the resistive layer and the
array of display elements to further prevent water permeation, and to protect
the display elements from the heat generated in the resistive layer. In some
25 embodiments the first and second polymer substrates may be formed as a
single composite body (e.g. by forming the polymer substrates separately,

and adhering them together using an adhesive layer), so that the resistive



. conprising: an array of display elenents; a first transparent pol yner
substrate covering the array of display 20 elenents; and at |east one
electrically resistive el ement between the first polynmer substrate and the
array of display elements. In a second aspect the invention provides a

met hod of constructing a display device, the nmethod conprising formng a

t wo- di nensi onal array of display 25 elenents, and attaching a pol yner
substrate parallel to the array of displa@ 5 elenents with at | east one
electrically resistive el enment between the pol yner substrate and the array
of display elenents. Brief Description of The Figures Preferred features of

the invention will now be described, for the sake of 5 illustration only,
with refer en@daement |Isebe‘twéén\t\hmgutbstgaieesf the edmpaosite-body, Wwhish & adjacent to
cross-sectional art of a known display device; Fig. 2 is a
Cross- sectloﬁlé‘? ”E%ﬂi? of an enbodi ment of the invention; Fig. 3 is

an expl oded vi ew of t he enbodi nent of Fig. 2; and 10 Fig. 4 is a schematic

view i |1 ustr atdngsidtioe Uderaht ﬁf&ycﬁe Meerahﬁcbfrae&snddaﬁv@uéy@ Pesy eRfdnen of

the enbodi mnents Referring to Fi 2, an enbodi nment of the |nvent|on S
shown in crosentedousy, olsnay éndlude apenirngs. drtfoexarsple, whe ctondbictiee gayer t o

t hose of no structure . I I i i reference
nuner al s. EThé“@ﬁﬁ%cﬁ ed 'hcef ﬁlﬁ?g @W%ﬂ@ﬁa.%ﬁﬁ%ﬁﬁ%@ﬁ‘ﬁﬁﬁ}heﬁ@ﬁ% %?ﬁat ive
plurality of resistive elements, typically sharing a common electrical supply.
The resistive element(s) may be formed as a layer by a deposition technique,

optionally followed by a patterning operation.

The display device may include channels, such as grooves or trenches

10  formed in one or other of the polymer substrates (preferably the one which
does not carry the conductive layer), allowing the passage of air heated by the
resistive elements out of the display device.

The display elements may include any form of electronically controlled display
elements, such as an organic light emitting diodes (OLED) or a liquid crystal
15 display (LCD) elements.

Specifically, in a first aspect the invention provides a display device

comprising:
an array of display elements;

a first transparent polymer substrate covering the array of display

20 elements:; and

at least one electrically resistive element between the first polymer

substrate and the array of display elements.

In a second aspect the invention provides a method of constructing a display
device, the method comprising forming a two-dimensional array of display

25 elements, and attaching a polymer substrate parallel to the array of display



. enbodi rents may be an LCD display el enent) made up of a two-dinensional 20
array of COLED display elenents which are individually controlled
el ectronically. The rear and sides of the display 102 are covered and
protected by a nmetallic cover 104. In fact, starting fromthe barrier film
102, and noving to the right in the figure, the entire structure may be
exactly as in the known structure of Fig.1l, and be formed in the sane way.
The display 25 element is protected from%he front by a conposite body 207
and an inorganic barrier film102. Thus, the conposite body 207 plays the
role of the polyner substrate 201 in the prior art display device shown in
Fig. 1. In fact, starting fromthe barrier film 102 and noving to the right
in Fig. 2, tkderashisrwitlstat ledsirome el6cimiayll eestotvet dlgnment ibetwaen kinopolymer
ormed_in the sanme way. The conposite body 207 is

structure of Fig, 1,
conposed of é“}bgvgfte %UFW?B@"%XIBE@'ISB@ 89S ch 5 is adhered by an adhesive

204 to a conductive nmesh |ayer 202, which is in turn formed on the surface
of a second pR|efMRIscHBRSH bfxq-ﬁe%reg'he first polymer substrate 201 is
transparent, Tlexible and rnclTudes nultiple slots as described bel ow. It
may be for rred froma material such as PC 10 g‘)ic;;ycarbonat e), PEN

Pol yet hyl ene Rigfsiftathiegatwep @ity investion wilbeow espribed cfop e paks

Surtaces, ot . SRR s LRI rRbRTo SRTTPISRE fdias ot B ELT e

good nechani cal f IRy Did & thossosuationdr iewefipan sfta keswin dspldedawrtsdy st abl e.
The barrier film 102 may be forned of a material such as Al 203, Si02, 15 so

that the film 102 Fdan? t?r%WQfé eahppal ‘d@‘gr(%f@aﬁtfo‘cﬁﬂ @mapﬁgnqrrc% "r‘)%r meat i on.
Referring now 0. i%h the structure of Fig. 2 is shown in a expl oded
form and w t hout e rret allic cover |ayer 104. 20 The steps of a nethod for
constructing such Fags3 rsuan emlorzled lvievoof the erabodimesd of Fig.t4; andy, the first
pol ynmer bstrate 201 na e fir pol stra e 201 has an
bverall {i okness Fos- bR srdengl diew {Hgvatiisohelhesion SR BhSaEenson: 7
mcroneters. It is etched by an etching techni que such as oxygen pl asma
etching in vacuum condrtr ons using a mask 25 to create unifornmy straight
grooves or tetated Desoription ofthe eteodimentsr ef er abl y bet ween 5 and 20

m cronmeters, such as 10 mcrorret ers. These grooves or trenches 310 (from
now on referred to as "slots") are a fewmllinetres apart. The surface
quality of tRefetrirgstodif. 2 samembodirhéstadf,the ihveptivans showh r@emsecxmvﬁehor
processes are_applicable to formthem 30 7 Next a second poly

subst r at 4520F/ eWﬁP%OWé@ qmkodimant whigkheererponddadaasesf fthi‘*r‘ekﬂqwrbt poI ynmer
substrate 21046 RrRdl PiraBERarbl idthisaOeRTEntl Hinfbrg@yer 202 of a
transparent con uctrve terial, such as I'TO The Tayer 2 may for exanple
have a uniformthickness in the range 20 to 70 5 microneters, such as about

50 mcroneters thick.,. Prefera t ond i 202 t hen et ched
i o e T he PRy ades 2p o et 1S uRER e AEnatie the sur Tace
?L et Ihﬁvz ﬁf?g%n%qﬂﬁﬁrtss HRSIBAAS Lwd.sErHySeramtemrrﬁa@e upof R8RS g ral t O

20 array of OLED display elements which are individually controlled

electronically. The rear and sides of the display 102 are covered and
protected by a metallic cover 104. In fact, starting from the barrier film 102,
and moving to the right in the figure, the entire structure may be exactly as in
the known structure of Fig.1, and be formed in the same way. The display

25 element is protected from the front by a composite body 207 and an inorganic
barrier film 102. Thus, the composite body 207 plays the role of the polymer
substrate 201 in the prior art display device shown in Fig. 1. In fact, starting
from the barrier film 102 and moving to the right in Fig. 2, the entire structure



. 10 presently preferred since it raises the resistance of the |ayer 202, so
that nore heat will be generated | ater when a voltage is applied between

t he edges of the |layer 202. The first polynmer substrate 201 is then placed
with its slotted surface facing 15 the conductive nesh 202, and the two are
bonded firmy together using a thin |ayer of an organic adhesive 204, such
as epoxy material. Dependi ng upon the choice of adhesive, curing steps nay
be necessary to ensure that the adhesive §s thermally and chenmically stable
as well as tough, these properties being necessary during the subsequent
heati ng process. 20 The conposite substrate 207 thus produced, having the
pol ymer substrates 201, 203 on its two sides, neets the optical

t ransmi t t ancenaeheiexaotiybs imthe kreovin sintictary ef Figt 1aank fgrhaed inRbe seime

reason, each of the substrates 201, 203 is preferably individually thinner
t han the pol Y¥@* substrate 101 of the structure 25 shown in Fig. 1. The
conposite substrate 207 is then used to formthe structure shown in Fig. 2,
whi ch is done by conventional techniques, with the conposite structure 207
t aki ng the plTheccafiposite bodyR0s ubsbmposed®@f a fist polgnEhsubsgieateta0dnwbicht he

enbodi nent is_explained with ref ce to Fig. 4 ich ws, .the structure
of Frg 25 nisAoBrRd et pheh iR 20W5 & Ehdiichua s RESLAOLNNER G B 516,
| ow el ectri calirmCfefmedton thesipfackeA at sHconaipdiymetsgsiteredoser m nal s 403, 405
of the conductive nmesh 202. A dry cell 401 supplying of 5 the order of 5

volts may be used in this application depending on the area of the

substrates 2 T J ti. i .
conductive rrgiﬁ @‘ggpomﬁ%&%hﬁg%%t'g 14@:#%&@3%@% ﬁi&@@%&%&lﬂgwg%t&ﬂ%lel&,

wat er nol eculsests 48 desceibed beldvwn Ipevayess forined fidn pahsteeial sudlsbs &G 201, due
to its polynmer structure including ran istributed pores and ﬁjnhol es

y domy d .

409, The 10at dpolyeribonats). PER(E RobeihyianendriitbalatmpsinRabisidenste jde o

at nospheri c r I ; ont act
M h The congecery Loy gitraid S03 ARy B il ey A el 2
current causdashsanarsurtacesaperwitiealt siks . Mbheepolymertshbstiatas 204n@03t ed i n t he
conductive nesh 2 causes a huild .0of.. pressure over.all the surfaces of
Che mesh- | ayarouBhaiSeRnbanicl (8:Blp 6BRd YfiaPainish. and B BEMAREC Ul es
from the frontalsier e dafiertiitd 102 MEpbeSBRALA F 8 MatbrialSuddds AlLONABIG,, t he
built up pressure fromthe heating propels the vapour of the evaporated

wat er nolleculsedhatithetfdm HE2 eampeovide ahigh Hegreecefshieldingyfrom pheligeatiae. open
ends of the slots 310. This discharging of vapour is always in the
direction out of the display due to the pressure generated by the heated 25
conducti ve | &eferritigZnow o Eihix e swuctlty of Fig. 2nd kel it a explated foem
substrate 201 through these gpen ends. Evgn after the heated conductive

| ayer 202 ha@nﬂéﬁ@mth?@%ﬁmgﬁﬁﬁ?r le¥eh&P4t ure, the flow of air may
continue due to any water nol ecules entering the device through the
substrate 201 and bei ng evaporated wthin the device. The tenperature of

t he conda@oéti Vidensishs 202 methad fooeonsituctidg tsoch@ stocturehaill now be deséritoed.ve i n

di spel l'i ng i.sture w.t hout causin ndesj rabl e eguences to the
subetrates. adameln3ne sist iRy anSiihate 2ararait bt Brgred ol GRS ef or r od.
In the case tppkirbe2GPRESGhi @ ralIPYRIkNE9E of préferdbhfie’b ftharh heot enperat ure
and 5 hence pressure of the air in the device will fall, possibly creating
a fl ow of aimmicrometers, such as about 75 micrometers. It is etched by an etching

technique such as oxygen plasma etching in vacuum conditions using a mask

25  to create uniformly straight grooves or trenches 310 having a depth of

preferably between 5 and 20 micrometers, such as 10 micrometers. These

grooves or trenches 310 (from now on referred to as “slots”) are a few

millimetres apart. The surface quality of the slots 310 is not critical, so

conventional semiconductor processes are applicable to form them.

30



. into the device. However, elements may be provided to prevent entry of
water into the device carried on this air flow These elenents nay take the
formof filter elenments arranged in the air flow path. 10 Al though only a
si ngl e enbodi nent of the invention has been described, the invention is not
limted in this respect and many variations are possible within the scope
of the invention as will be clear to a skilled reader. For exanple, in sone
arrangenments it may be advant ageous for the nmesh to be supplied with
electricity intermttently, e.g. on a pulsed basis) to allowit to undergo
a cycle 15 of cooling down and warm ng up. During each warm ng phase, the
air wwthin the device is heated thus generating a flow of air out of the
devi ce whi ch Next iai sscondtpalyrdes sulsirate 288uwhichThes therssinel dimemsidresicr i bed

b [ | i cabl id f | l.e 20 |.ect ' ith
ow powsr CoRQUaRR #5 e et PPGRIGIALGRT=1d B4l it OSIERID: & ABROSHEN Loty
robust to terpfy 1dyee 2001 el eacsh eﬂ%rﬂu@ﬂt@ﬁ%t@ﬂi@hsﬁ?‘oé%ﬁ@ be(:aL?é}ﬁAérl;

.
durability to control the rate of water perneation. al s

el ectroni c dé@poway seneiamplg:haxe awniigrmothickness intiecrasigerathtos70 a f i r st
t ranspar ept I r, substrate co i Lr of electronic 5 el enents;
and at |le st%ﬁgoﬁ?tgi?’rsiigh?élsyaqoel}sfggt'ﬁ&é&g?gﬁi@ﬁ&ﬁet ween the first polyner

substrate and the array of electronic elenents. 2. A device according to
claim1 further conprising a second %ol ymer substrate between the resistive
el enent and tHefespllyt thergandeictive faver 208 isthen etshed aisigcd PEPtagMeskiebai m 1 or

claim2 in i ; I St Iﬂgerﬂ J i . evi ce
accordi ng tg@%ﬁhl(ﬂ%tq ﬁgf\}\ﬁﬁé%% %ef con%ﬁ%?ﬁsggﬁgﬁggé Pﬁg]éu%@ng %’ﬁ@%ﬁi ty of
openi ngs. 5. sAbdeaiec203Acldus datterning mmotmeeesshrpdo thainvenhior butrie! udes ai r
channel s 15 extendjng in the plane of .the displa or. allown i r heated
by the 1487 seroserdlvatearadsiphe & Toises the SosieBhes vt e abior 00 Mt e
according to h%%YWﬂfSé%@hBﬂatédi ft8r WHEA Wolfé@@ﬁé 'aﬁbﬁ@d BBtwdEN ﬁ\@%d‘gé&%f“ er

| ayer between the first polymer substrate and the array of electronic
el enent s. the layer 202.

The first polymer substrate 201 is then placed with its slotted surface facing
15  the conductive mesh 202, and the two are bonded firmly together using a thin
layer of an organic adhesive 204, such as epoxy material. Depending upon
the choice of adhesive, curing steps may be necessary to ensure that the
adhesive is thermally and chemically stable as well as tough, these properties
being necessary during the subsequent heating process.
20
The composite substrate 207 thus produced, having the polymer substrates
201, 203 on its two sides, meets the optical transmittance requirements of the
front cover of a display. For this reason, each of the substrates 201, 203 is
preferably individually thinner than the polymer substrate 101 of the structure
25 shownin Fig. 1.

The composite substrate 207 is then used to form the structure shown in Fig.
2, which is done by conventional techniques, with the composite structure 207
taking the place of the known substrate 101.

30



20 7. A device according to any preceding claimin which the electronic

el enments are display elenents. 8. A device according to claim7 in which
the display el enents are di odes. 11 9. A method of constructing an

el ectroni c device, the nethod conprising formng a two-di nensional array of
el ectronic elenents, and attaching a first polyner substrate parallel to
the array of electronic elenents with at | east one electrically resistive
el ement between the pol yner substrate and@the array of 5 el ectronic

el enents. 10. A nethod according to claim9 in which a second pol yner
substrate is positioned between the resistive elenment and the electronic

el ements. 11. A nethod according to claim9 or claim10 in which the
resistive el amendperatien epfibisibydiniéntas exdldinbd. with refbrerteao (g dd nghich cl ai m
11 in which the conductive layer is formed by deposition. 13. A nethod
accor di ng t o sbpwisihe stiugtupicdivig- o INAN aglatgrd veydsia plane in@udipg anetofv e

| ayer is pat f gn I of
claims o Fo 106 Furs noy: RSy SRRt e Eurehr NI R e e el O o

al | owi ng air tbeainad 4:@8,t4lﬁ)6 ofdhe sonseactdlcanesh 208. paky ceb 40hesuppbldésg of t he

devi ce. 15 met hod according to an cl ai.nms to 14 further co |sin
s i neBan A GHAaL S Yells gy beyer indhiscanmiBRion fergnding Do SEEADY nt e
and the arram&%us%ﬁa%é%ﬁz@beﬁﬁ@bfea | &Grreft éﬁﬂs‘é@%e%%gﬁﬁ'tﬁw to any of

claims 9 to 15 in l ectronic enents are display elenents. 17. A
met hod accor dionguctivecimsism202, wimmh@atsﬁmmxm lay el enents are d | odes.
.A'Nfr. A h. ALAL. ALA. ALAy. AL{E. ALhl . ALh. AL. ALA. ALA, 4K3En\ |4 }
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the migration of water molecules from the front surface of the polymer
substrate 201.

20
Additionally, the built up pressure from the heating propels the vapour of the
evaporated water molecules out to the ambient atmosphere constantly,
though the open ends of the slots 310. This discharging of vapour is always in
the direction out of the display due to the pressure generated by the heated

25  conductive layer 202, so ambient moisture is unlikely to enter the substrate
201 through these open ends. Even after the heated conductive layer 202 has
reached its constant temperature, the flow of air may continue due to any
water molecules entering the device through the substrate 201 and being
evaporated within the device. The temperature of the conductive mesh 202 is

30 controlled to be such that it is effective in dispelling moisture without causing
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into the device. However, elements may be provided to prevent entry of water
into the device carried on this air flow. These elements may take the form of

filter elements arranged in the air flow path.

10  Although only a single embodiment of the invention has been described, the
invention is not limited in this respect and many variations are possible within
the scope of the invention as will be clear to a skilled reader. For example, in
some arrangements it may be advantageous for the mesh to be supplied with
electricity intermittently, e.g. on a pulsed basis, to allow it to undergo a cycle

15  of cooling down and warming up. During each warming phase, the air within
the device is heated thus generating a flow of air out of the device which

carries out undesired moisture.

The construction described above is applicable to a wide range of mobile
20 consumer electronics with low power consumption and lightweight flexible
structures. It is also robust to temperature differences, and provides high

reliability and durability to control the rate of water permeation.
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1. An electronic device comprising:
an array of electronic elements;

a first transparent polymer substrate covering the array of electronic

5 elements; and

at least one electrically resistive element between the first polymer

substrate and the array of electronic elements.

2. A device according to claim 1 further comprising a second polymer

substrate between the resistive element and the electronic elements.

10 3. A device according to claim 1 or claim 2 in which the resistive element

is a conductive layer.

4. A device according to claim 3 in which the conductive layer includes a

plurality of openings.

5. A device according to any preceding claim which includes air channels
15 extending in the plane of the display for allowing air heated by the resistive

element to pass to the sides of the device.

6. A device according to any preceding claim further comprising an
inorganic barrier layer between the first polymer substrate and the array of

electronic elements.

20 7. A device according to any preceding claim in which the electronic
elements are display elements.

8. A device according to claim 7 in which the display elements are diodes.
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10. A method according to claim 9 in which a second polymer substrate is

positioned between the resistive element and the electronic elements.

11. A method according to claim 9 or claim 10 in which the resistive

element is a conductive layer.

10 12. A method according to claim 11 in which the conductive layer is formed

by deposition.

13. A method according to claim 12 in which following the deposition the

conductive layer is patterned to form openings.

14. A method according to any of claims 9 to 13 further including providing
15  channels in the device for allowing air heated by the resistive element to pass

to the sides of the device.

15. A method according to any of claims 9 to 14 further comprising
providing an inorganic barrier layer between the first polymer substrate and

the array of electronic elements.

20 16. A method according to any of claims 9 to 15 in which the electronic

elements are display elements.

17. A method according to claim 16 in which the display elements are

diodes.



