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2002 -1 vl EEASLPRAToEen Colng ¢ %? al devices The prEEBINT
invention relates to a rTLI|tI | ayer ed -arrangenent for el ectro-optical
*devices, . in particular having a conductive organic |ayer on a transpar ent

el ectrode on a substrate, where the subdttate is preferably a transparent
pol ynmer. Display devices having cathode ray tubes (CRTs) which can be used
for televisions or personal conputers (PCs), etc., have | arge-area

screens. Hommmagkapwg%@mrforéﬁcﬁﬁMﬂéﬁma | um nescent nateri al

nust be arranged at a pre-determ ne Istance fromthe electraon gun in

t hese displ'ay devices, a problemexists in that the total volume of such
display devices is too large. Thus, a CRT device of this type cannot be
used for electronic equipnment having small dimensions and | ow power :
consunpti on, Thg Up‘x’ésélhﬁ iheéntidnt Rides % QN niftiilapéted NarfanBementh Bideleftra\Bptical for
portable 15 tel evision sets and notebook conputers, ‘etc. For devices having
smal | df nensideviees, anplaruouaqimmg ac@mxsluqtptq Qrgani¢ [layer panétanw@nt&;ecﬁe@ oRrs,
such as I|qU| d-cr dev i ce Ie TN, STN and DSTN
di spl-ays, ?FB‘E‘%@?’ P”;"‘Sfec}ﬁ‘gf)‘?é% eé%a‘“e ‘?56 W%hﬁ?aﬁ% elfC arrangements
(PDLGCs)), pI asma di splay panels (PDPs), organic el ectrolum nescent - :

di spl ays (CELDs), el ectrophosphorescent displays 20 (CELDs with -
phosphor escelﬂispiaﬁ d@\étres)hamg cathode; m')f tubes CCREs)t whick shmbe used-for i¢levisions

el ectrochrom c 'di S E aqri ﬁ' ectroni ¢ gﬁager % el ectronic i nk have
been devel oBBBCYS?? Bry ﬁﬁsb ‘ét HEVETCHLCHA FECHL en
the nogy rezeacd Nt 4 T\ﬁﬁi‘%&&ﬂt 11 | bfusPbe \éﬁrahgééﬁatdi %?@H&El‘hﬁﬁ@& dis®inB& €

t hey have high inmage quality and ow power consunption. There are two

types of LCDfrotrCihe tiao;tmnggm pb these silsphyndem:es, arpfoblemsexistsiin ghatnthadotal e
matrix (AM \gahme otJ such ﬁ?spfay devmeg is'too large. Thus, a CRT device of this type cannot

be used for electronic equipment having small dimensions and low power
consumption,. such as for a television set which can be hung on walls, for portable
15 television sets and notebook computers, etc. For devices having small dimensions
and low power consumption, flat panel display devices, such as liquid-crystal display
devices (LCDs, for example TN, STN and DSTN displays, ferroelectric displays and
polymer dispersed LC arrangements (PDLCs)), plasma display panels (PDPs),
organic electroluminescent displays (OELDs), -electrophosphorescent displays
20 (OELDs with phosphorescent emitters) and vacuum fluorescent displays (VFDs), or
electrochromic displays (ECDs) and electronic paper or electronic ink have been
developed. Of these flat paﬁel display devices, the LCDs have been the most
researched recently, in spite of various disadvantages, since they have high iﬁlagé
quality and low power consumption. There are two types of LCD: LCDs having a
25 paséive matrix and LCDs having an active matrix (AMLCD, active matrix LCD). Of
these LCDs, the AMLCD is the LCD type which has been most used recently, since
in these, each pixel can be addressed independently by a switching element, enaBling
a high contrast ratio and high resolution to be achieved since the interference caused
by adjacent pixels is reduced.
30



"t hese LCDs, th _Fjé.t'hé LCD type which has been nost used recently,
.since in-t hi@%ﬁ%—% addressed i ndependently by a switching -

el ement, enabling. a high contrast ratio and high resolution to be achieved o

-since the interference caused. by adjacent pixels is reduced. 30 Le A 33

682- Foreign Countries -2- In general, li-@und crystals are easily affected
by external influences, such as an' electric field, a magnetic field, .
tension, pressure, and the like. OMng to these properties, liquid

crystal s arewgRfleral lidl@brﬂf@@hfﬁﬁiﬁlr%ff&%bﬁ%xiﬁxﬁeﬂ'i@ﬂuéﬁ?éé,caﬁh & bl
order to utiljze these properties of liquid crystals, they can, if
necessary, belegtsicefield, admagnetic field, fension, dresspie, andi the nlike tOWing: taugheser m

Csuborrat o PRt i E Ry o pRATRIGAF BB BB e RS BV B s o
| ayer (rubbed polyinide).” The nultilayered structure of various LCD types
is described, for exanple, in "Displays: Einfuhrung in die Technik aktiver

10 and Passi W@ prdentocptijize thespipsepesties: of liquideiystals.dhey ean, lifneressarys be moved
Active and Pagsiye.Displ Peter M. Knoll.. Huthig Ver| | del ber g,
1586, The. | nPBIgHe mAREE B e cavisfimbh. KREuoirarm Aete ot dmektating P}
been i ncr eashbmogditdus P SREGH WRlerdies {suBithlte)iRd Nl B VB iP/IHSH 1o/ thé M8,
such as pol ycarbonate or other 15 transparent polyners. These substrates .

are provi ded actuahalignnend Jayer (cubibeg epolyimids) e The bhyltilaydiednstricture xaf deariong O) .
However, a disadvantage here is the excessiye roughness of e. ductive
| ayer, which ﬁtypgssﬁgﬁsqrfpeg.rf t F’fa@i’?lﬁ’df'ﬁlﬁfxz}ylsﬁmg‘g@% ko) efﬁ%ﬂ“ﬁ G ej ect
rates qgringyRd GaskiveroAnzeigth” THMpIAR! WitkdBIchGR SO We TEEHNORSYY SN Alctivé BRA 9ani C
conductive | ayers always have greater roughness on plastic substrates than
20 on gl ass. PassiveRisplaysd, Peterdvlg Kmpll, Hithig WeilagHeidolberg, $98h as | TO are
brittle, with the consequence that cracks occur on flexible substrates
owing to the different coeffi-

The interest in flexible displays and display devices has recently been increasing. The

transparent substrates used here are polymer films, such as polycarbonate or other
15 transparent polymers. These substrates are provided with a conductive layer, prefe-
rably indium-tin oxide (ITO). However, a disadvantage here is the excessive
roughness of the conductive layer, which can result in short-circuits during operation
and high reject rates during prdduction. For manufacturing reasons, conventional
inorganic conductive layers always have greater roughness 6n plastic substrates than
20 on glass. Furthermore, inorganic conductive layers such as ITO are brittle, with the
consequence that cracks occur on flexible substrates owing to the different coeffi-
_ éients of expansion or extensibility and toughness, which may result in interruption
. of the electrical conductivity. This arises in particular during storage and/or handling
of coiled sﬁbstrates,- such as, for example, ITO-PET for roll to roll processes.
25 :
- The object of the invention ‘was therefore to develop novel layér arrangements which -

do not exhibit the said disadvantages.

In order to achieve the object, a layer of an organic conductive polymer system is
30 applied directly to the conductive layer, for example ITO, already present ‘on the
substrate. Application of the conductive polymer system compensates for surface



‘ci’ents of ex 4 et { \bility -and toughness, which may result. in
“-interruptiohgg sclicr 2y é%%%?ﬂéonductivity. This arises in particular ,
during storage and/or handling of coiled substrates, such as, for exanple,
<l TO-PET for roll to roll processes. 25 The object of the invention was
therefore to devel op novel- | ayer arrangeﬁﬁnts whi ch do not exhibit-the
sai d di sadvantages. In order to achieve the object, a |layer of an organic
conductive polymer systemis 30 applied .directly to the conductive | ayer,

for exanpl-e kdughnedsrof abl/cordactivetlayeront the sulsstitate, patticulady i plasticeabstfatéshe
conductive pgl r system conpensates for surface Le A -33 682-Foreign '
Countri es -'3%“%9%5@%@1%‘ émcm"&@sl eRpcks dhat; are prosenty Jheou it
particularly ' ﬁ%@ﬁ ts : QMTE y st _

bri dges cr acf@g{‘ﬁg@gafh@ p e‘géév’%’tlséqsr?rr%ﬂ%]%p%%@agﬁ g%%rﬁl | y&]é%égtogt%ﬁness-,

It ensures t heyer systens hecdkding ke therihvention remaindbridpgd by dohductive \pathsundtthen
‘according to the invention renain bridged by conductive paths and the 5
sur f aced cond SefacgicePdyctivityis nos interrypieded. The invention rel ates to a. |ayer
arrangenment consisting of at | east one transparent substrate having an
electrically conductive |ayer, an electro-optically active |ayer, and a
further substhatifventivh telatesno @l lagdrr arfanpéntentosthisisting ©f at 68t one hafispatent | zed
in that at 10 | east one of the two electrically conductive substrates is

addi ti onal | ySebsiratechayinganzglectrigally gonductivel layes. ga elssirgropticallyactivg layer, and
preferred e ' I gv.ent t nductive,l ayer on
the subst rzr:? gﬂh@%‘ﬁg&?‘é@gﬁ@r@aﬁé@ﬁ%ﬂw&@@fﬂgi‘%’? Hzf h%@f% “or Y’}rél{agla?ox_i de
or mxgd 15]caxt éiesof thbitwd elsirically coftuct o ebstrates is haditdmlly coardtvittihh Y
active material is a liquid crystal. In a particularly preferred

embodi nent, ©FEANIS| GOBERAIVE Polymer FYstaaBt i ve material is a liquid crystal, and
at | east one of the two substrates is a plastic substrate. For.

In a preferred embodiment of the invention, the transparent conductive layer on the
substrates in the layer arrangement consists of a metal or metal oxide or mixed
15 ~oxides, which may also be doped, and the electro-optically active matérial isa liquid
crystal. In a particularly preferred embodiment, the electro-optically active material is
a liquid crystal, and at least one of the two substrateé is a plastic substrate. For
protection against environmental influences, such as mechanical damage, moisture,

etc., the layer arrangement may be encapsulated.

20 _
The organic conductive polymer system may be, for example, a system based on
polyanilines, polypyrroles or polythiophenes. '
The term “conductive polymer syétems” is taken to mean a system which may
25 comprise further constituents in addition to the actual organic conductive polymer.

These may be, for example, film formers, crosslinking agents, thenhosolvents,_
binders or additives which improve the electrical conductivity. Exampleé. are
described in US-A 5,766,515 or EP-A 602 713.

30 In a preferred embodiment of the invention, the organic conductive polymer is a
cationically charged polythiophene comprising structural units of the formula §))



‘prot ection aﬂé'ﬁ(‘ﬁi@ﬂ}ﬂ)ﬁ%@&fnﬂesi nfluences, such as nechani cal damage,
.-hoi sture, ayer arrangenment. may be encapsul ated. 20 The organic
"~ conductive polymer system may be, for exanple, a system based on
-pol yani | i nes, polypyrroles or polythi ophenes.- The term "conductive pol yner
systens" is taken to nean a system which™may 25 conprise further
.constituents in addition to the actual organic conductive polynmer. These
may be, for exanple, filmformers, crosslinking agents, thernosolvents,
bi nders or additives which inprove the electrical conductivity. Exanples."-
‘are described in US-A 5,766,515 or EPA 602 713. 30 In a preferred
-enbodi nent of the invention, e organic condictive polyner is -a
cationically charged polythlo hgne conpr|5|nq structural” units of the .
formula (1) Le A 33 682-Forei Quntries @A |A20 O A ps~n in which 5 A
and- A2, independently of one
(C1- C13) al kyl -or together fpri iondl |y sdibstipyuted (Cl-Cl18)- alkylene
and n is an |nteger from2 to |y om 3 to 5000, 10 in the
presence of ani ons or polyanibns. Partlcular preferred cationic '
pol.yt hi ophenes are built up fromstructural units of the fornula (1la) or
(1b) : _

in which

Al and A2 mdependently of one another, are optionally substituted (CI-C 18)-alkyl
or together form optionally substituted (C;-Cg)-alkylene, and

n is an integer from 2 to 10,000, preferably from 3 to 5000,
10 '

in the presence of anions or polyanions.

Particularly preferred cationic polythiophenes are built up from structural u’nits of the
formula (Ia) or (Ib) '

| in which



RR O 1 (ha)!¥§;%gfp- R4ERS .$1b) n- in which Le A 33 682-Foreign
.‘Countries - % ently of one another, .are hydrogen,
optional ly substituted (G Cl18)-al kyl, preferably (Cl-Cl10)-al kyl, in
-particul ar (Cl-Co6)-al kyl, optionalfly substltuted (C2-C12) - alkenyl
Preferably (C2-C8)-al kenyl, optionally ~<ubstituted (C3-C7)-cycloal kyl,
preferably cycl opentyl or cyclohexyl 5 optionally substituted
(C7-C15)-aral kyl, preferably phenyl-(Cl-CA) al kyl, . optionally substituted

(C6Ci o) -aryl RpﬁxﬂfR aihhepeammg of WnemptteRydre e adptivnalbuibstitutdde@t -
(C1-C18) - al koxy, préeferably C10) - al koxg h???gexaﬂmrs rwm&*t hoxy, et hoxy,

n- or i sopropoxy, Qm)—@\kb’l,d’ﬂﬁ#llapl)'s@ls@uﬁﬂﬂ@ IkG@;ﬁJk)ésm ¥nd 10

il Lancously. - (OPRBARE 7 C%y"@z?‘%ﬁ‘sf*@rabffﬁ%%i St ety o

(C1-C6) - al kyl, whisgbetithted S e Qfyel a:ht hooet eyl
hydr oxyl group or scaruboxyl ¢ ?‘Pgh‘@ éﬂckzmmgrdfal kenyl referably & 4
(C2- C8) 5al kenyl , iptionallys sghsmmp ug Cm)—amkuls preferabl anh@ruﬂﬂuﬁ?a)-@lkyl

group, hydroxyl gr OHBnaCHy sugstll%l?téx (c,?-t%h?aryf, preferaiily phenyl or naphthyl, optionally
' substituted (C;-C;g)-alkoxy, preferably (C;-Cjg)-alkoxy, for example.

methoxy, ethoxy, n- or isopropoxy, or optionally substituted (C,-C)g)-alkoxy
esters, and '
10 :

R3 and Ry, independently of one anéthér, are hydrogen, but not both simultaneously,
(C;-Cg)-alkyl, preferably (C;-Cjq)-alkyl, in particular (C;-Cg)-alkyl, which
is substituted by at least one su]phonate group, hydroxyl group or carboxyi
group, (Cy-Cj,)-alkenyl, preferably (C5-Cg)-alkenyl, which is substituted by

15 at least one sulphonate group, hydroxyl group or carboxyl group, (C3-C7)-
cycloalkyl, preferably cyclopentyl or cyclohexyl, which is substituted by at
least one sulphonate group, hydroxyl group or carboxyl group, (C;-Cy5)-
aralkyl, preferably phenyl-(C;-C4)-alkyl, which is substituted by at least one
sulphonate group, hydroxyl group or carboxyl group, (Ce-Cyp)-aryl,

20 preferably phenyl or naphthyl, which is substituted by at least one sulphonate
group, hydroxyl group or carboxyl group, (Cl-Cls)-alkoxy, 'preferab]y (Cy-
Cio)-alkoxy, for example methoxy, ethoxy, n- or isopropoxy, 'wh_ich is
substituted by at least one sulphonate group, hydroxyl group or carboxyl
group, or (Cy-Cig)-alkoxy ester which is substituted by at least one

25 sulphonate group, hydroxyl group or carboxyl group.

n is a number from 2 to 10,000, preferably from 3 to 5000.

Very particular préference is given to cationic or neutral
- 30 polyalkylenedioxythiophenes of the formulae (Ia-1) and (Tb-1)



rat | east onéks

cyclo-entyl or cycl ohexyl, which is substituted by.
2 S CQUNES, dr oxyl group or. carboxyl group, (C7-Cl5)-
ar al kyl , preferably phenyl (C1-A4)-al kyl, which is substituted by at | east
-one sul phonate group, hydroxyl ‘group or carboxyl group, (C6-Cl0)-aryl, 20
preferably phenyl or naphthyl, which is-6ubstituted by at |east one
sul phonate group, hydroxyl group or carboxyl group, (Cl-C18)-al koxy, . .
preferably (Cl- C10)-al koxy, for exanple nethoxy, ethoxy, n- or-isopropoxy,
which is substituted by at |east on | phonat e group, hydroxyl group or -
car boxyl group, or (C2-C18)-al koxy which is substituted by at |east
one 25 sul phonat e group, hydroxyl or carboxyl group. . nis a nunber
from2 to 10,000, preferably from -f) 0Q0. (g.gy particular preference is
given to cationic or neutral 30 pg+ ene xyt hi ophenes of the :
formul ae ([-a-1) and (Ib-1) Le A 8 @ gn Countries -6 (la-1) S n R5:
OO01(lb-1) Sn 5in which R5 is (Cl-Cl8)-alkyl, preferably '
(Cl-do)-alkyl, in particular (Cl-C6)-alkyl, whi ch is substituted by at
| east one sul phonate group, hydroxyl group or o

_ R

‘cycl oal kyl ,

o ef er abI

o o

F N\, @1
S

5  inwhich

Rg is (Cl‘-(i'lg)—alkyl, preferably (C;-Cyq)-alkyl, in particular (C1-C6);alkyl,
which is substituted by at least one sulphonate group, hydroxyl group or
carboxyl group, (C,-Cjp)-alkenyl, preferably (C,-Cg)-alkenyl, which is

10 substituted by at least one sulphonate grotip, hydroxyl group or éarbbxyl
group, (C3-C;)-cycloalkyl, preferably cyclopentyl or cyclohexyl, which is .
substituted by at least one sulphonate group, hydroxyl group or carboxyl
group, (C7-C15)-arélkyl, preferably phenyl-(C4-Cy)-alkyl, which is substituted
by at least one sulphonate group, hydroxyl group or carboxyl group, (C¢-Cyo)-

15 aryl, preferably phenyl or naphthyl, which is substituted by at least one
sulphonate group, hydroxyl group or carboxyl group, (C4-Cyg)-alkoxy,

* preferably (C;-Cjg)-alkoxy, for example methoxy, ethoxy, n- or isopropoxy, .
which is substituted by at least one sulphonate group, hydroxyl group or
carboxyl group, or (C,-C;g)-alkoxy ester which is substxtuted by at least one -

20 | sulphonate group, hydroxyl group _or carboxyl group, and

n is an integer from 2 to 10,000, preferably from 3 to 5000.



“carboxyl gr A Rrbioftldcalies Preferably (C2-C8)-al kenyl, which is 10
.~Substituted onate group, hydroxyl group or carboxyl
group, (C3-C7)-cycloal kyl, preferably cyclopentyl or cyclohexyl, which s
.substituted by at |east one sul phonate group, hydroxyl group or carboxyl
group, (Cr7-C15)-aral kyl, preferably phengl‘-(Cl- C4)-al kyl, which is _
substituted by at |east one sul phonate group, hydroxyl group or carboxyl
group, (C6-Clo) 15 aryl, preferably phenyl or naphthyl, which is :

- substi t ut edinby fatthéreprefered embodimdm raft the gneentionf ndinothg | saigl formutae isaarboxyl
‘group, (C 1-C 18)-al koxy referably, (Cl-Cl10)-al koxy, for exanple.

net hoxy, et h@igge ﬂ'gmtf&q @p{;@&gﬁg}ypﬂf\;\,ﬂ]{ ‘i s substituted by at |east one.
sul phonat e group, hydroxyl - group or carboxyl group, or _ '
(C2-C18) - al koxy. ester which is substituted by at |east one 20 sul phonate -
group, hydr oXl¢ palyanipnsaused arelthe arliony afipolymerit carboxylio acids,esgeli ad polyactylico

10, 000, _preferably from3 to 5000. Le A 33 682-Foreign Countries In a

furt herd pr ef ¥ids pobmshacadict acids, pplymaleic, acids apd pplymericsylphonicrcidss fighae i s

an integer - . 0,.: ' d are
t he ani ons o%sr B@WF@&’P B%g‘{'/‘lﬁl' %?%X’P{@&msé%h%gg: %%@yglé"%% %@Wc&@ﬁé@;ﬁgs :
pol ynet hacr yarid:-salphgsic agids sy alsccbacoptdyraed af oinylearbexylivlapd ainylsudshionic such -
as pol ystyrenesul phoni c aci ds and pol yvi nyl sul phoni ¢ aci ds. These
pol ycar boxy| #dds withrother, pplymerizable-mgnopess, sich @s perylataseng soreneof
vi nyl carboxylic and vinyl sul phonic acids wth other polynerizable
nononers, such as acrylates and styrene. 10 The counterion is particularly
preferppl y tTie 20usterion ip Papticulatl ferdbiprthe aniondof (pBﬁrQ?)wn'EEiﬂ nalie Gdldar -
wei ght of the polyacids supplyingq?ﬁe %2$yanions is pre erablg from 1000 .-
to 2,000, 000PS#Rrticularly preferably from 2000 to 500, 000. The pol yaci ds
or 15 their alkali netal salts are comercially avail able, for exanple
pol yst yrenesul phoni c

The molecular weight of the polyacids supplying the polyanions is preferably from

1000 to 2,000,000, particularly preferably from 2000 to 500,000. The polyacids or

15 - their alkali metal salts are commercially available, for example poly_styrenesulphonic

acids and polyacrylic acids, or alternatively can be prepared by known processes (see,
for example, Houben Weyl, Methoden der organischen Chemie [[Methods of
Organic Chemistry]l, Vol. E 20 Makromolekulare Stoffe [Macromolecular
Substances}, Part 2, (1987), pp. 1141 et seq.):

20 _
Instead of the free polyacids necessary for the dispersions from polyalkylenedioxy'-
thiophenes and polyanions, it is also possible to employ mixtures of alkali métal_ sélts‘

of the po_]yacids and corresponding amouhts' of monoacids.

25 In the case of the formula (Ib-1), the polyalkylenedioxythiophenes carry positive and

negative charges in the structural unit. -

The preparation of the polyalkylenedioxjthiophenes is described, for.example, in
EP-A 0440957 (=US-A 5,300,575). The polyalkylenedioxythiophenes are prepared
30 by oxidative polymerization. They thus attain positive charges, which are not shown

in the formulae since their number and position‘ cannot be determined precisely.



‘aci'ds and potga&gih$fga01dﬁ% or.alternatively can be prepared by known
_“processes (s pen Weyl, Methoden der organi schen Chem e
[[ Met hods of Organic Chen1stry] Vol . E 20 Makronol ekul are Stoffe

.[ Macr onol ecul ar  Substances], Part 2, (1987), pp. 1141 et seq.). 20 .
Instead of the free ponaC|ds necessary -Bor the di spersions from

pol yal kyl enedi oxy- thi ophenes and polyanions, it is also possible to enploy
m xtures of alkali metal salts of the polyacids and correspondi ng anmount s
of nonoacids. 25 In the case of the formula (Ib-1), the
ponaIkylenedloxythlophenes carry positive and negative charges in the

Zt ruct gr Sl uikhe polythiopheap dispersion qah berapplied jo theyiransparend,gon Mﬁyhéﬁbﬁfat%
i P:A 0 440 957 :us§ 3 7 T -
pglsyc/;: k)e/l eneﬁ’/&%&?ﬁﬁ%@t@ﬂ%&&rg"é}r"e‘pa?‘gﬂ‘g’ BEHpe, g\fggpdgg riggﬂ'on.

They thus at {f tm,&g ve charges, which are not shown in the fornul ae
since their nunber and position cannot be determ ned precisely. Le A 33"

682- For®i gn Countries -8- The pol yt hi ophene di spersi on can be applied to

t he transpargnt uctiv upstra est ed LS sugh. as
bour i g, br 1 SEIAHIE SEBEATAR GIOVREh e TSB! WD oicrRORENE S e gses
Sui t abl e traggRis as§(ﬂé§]]j]@. §S)WQ Rti&r € provided vmth a conductlve | ayer
are gl ass, uItrat in glass Fﬂl exi Ie gl ass) or plastics. At -l east one of

t he substrates pr eferably consists of plastic. 10 Particularly suitable
plastics are: sar ol C bonates, poly- sul phone,
pol yet her su%iﬁ?ﬁ 3?% ggatgw%%&%?%g%#ﬁi@ﬁcopyl ene or cyclic poly-

10

Particularly suitable plastics are: polycarbonates, polyesters, copolycarbonates, poly-
sulphone, poiyether sulphone, polyimide, polyethylene, polypropylene or cyclic poly-
olefins or cyclic olefin copolymers (COCs) or hydrogenated styrene (co)polymers.

15 Preferred polymers are polysulphone, polyether sulphone, polyesters, cyclic olefin
copolymers, hydrogenated styrene (co)polymers and polycarbonates. From the group
consisting of the polyesters, preférence is given to PET and PEN (polyethylene -
terephthalate and polyethylene naphthenate respectively).

20 Suitable polymer substrates are, for example, polyester films, PES films from the
Sumitomo company or polycarbonate films from Bayer AG (Makrofol®).

These substrates may be provided with a scratch-resistant and/or chemical-resistant

finish by means of an additional layer, for example Mamot® films (Bayer AG).

From the group consisting of the polycarbonates, the polycarbonates or
copolycarbonates which contain one of the following segments are particularly
suitable:



"ol eéfins or cycl, i n.copolyners (COCs) or hydrogenated styrene '
: (co) pol ymrsiﬁ-ﬁmmﬂé?%rs are pol ysul phone, pol yet her sul phone,
pol yesters, cyclic olefin copolyners, hydrogenated styrene (co)polyners

.and pol ycarbonates. Fromthe group consisting of the polyesters,
preference is given to PET and PEN (pol y&+tyl ene terephthal ate and

pol yet hyl ene napht henate respectively). 20 Suitable polynmer substrates are, .

for exanple, polyester filnms, PES filnms fromthe Sum tonb conpany or

pol ycarbonate fil ns (Makrofol (D). These substrates may be

i i jRnd/ or chem cal -resistant finish- by

e Marnot(r) films (Bayer AG. 25
From the group consids oI ycar bonat es, the pol ycarbonates or
copol ycar bonates which contain one of the foll ow ng segnents are :
particularly suitable: Le A 33 682 Foreign Countries -9- -OOOO?H3 - -0
00 -pOCOnp. 5-00 O- 10 o Ol OO0 Further bisphenols for the
synt hesi s of pol ycnat?eé z descri bed, for exanple, in EP-A 359 953.

Le A 33 682 For@

10

Further bisphenols for the synthesis of polycarbdnates are described, for example, in
EP-A 359 953. |



*-"10- Exanpl g; é?%‘i:§%| %ug{-eg conducti ve pol yt hi ophene | ayer o
_“(Baytron(r) "he Baytron(r) P.layer to the I TO About 10
m of the approximately 1.2% strength pol y(ethyl enedi oxyt hi ophene)/ poly- _
.styrenesul phoni c acid -sol uti on (BAYER AG_ Leverkusen, Baytron(r) P) are
filtered (MIlipore HVY, 0.45 nm). The trate i s subsequently placed on a
.spin coater, and the filtered solution is distributed on the ITO coated
side of the substrate. The excess 10, solution is subsequently spun off by
rotating t heEgdmplesat 500 rpmfor a period of 3 minutes. The substrate
coated in this way is subsequently dried for 5 mnutes at 110C on a hot

pl ate. The |l ayer thickness is 60 nm (Tenor, Al phastep 200). Table 1 shows

the effect o . i t phoughness of the 15
substrate. %&@ﬁfﬁ%@éﬁé‘{“gﬁﬂ%@gﬁ%@@pﬁ A 'i%&@;‘?spé/ ITO 2.5 20 b) |
d ass/ 1TOBaytron(r)P 1.6 <c¢) Polyester (PET)/ITO 3.9 d) Polyester

(PET)/ 1 TOBaytron(r)P-2.5. The roughness val ues were determ ned with the
ai d. of3an aAnnhtaahpspéﬂlerﬁmr%@&pgyerzg thei:. The snoot hing action exerted

b h d ' . g ' . A '
Sl dy shARRUCLO BY 6f G debiRicalS 1 Bt ol defedBimioMii Ry, )
‘treatment - {tpenésalphonid did Golutibs .(BAYERBAG, Déveihiien 0BaREONSUDS irefileged an be

30 enployed for the _constructi on of conventional electro-optically active

ar r angenent s(Millipers FE, 043 k) Bhpsubstrate dg, subsequeatly plaged pp\spin coater, and
el ectrochronyg diffdd @Yition3t Histributed on the ITO-coated side of the substrate. The excess

100 solution is subsequently' spun off by rotating the plate at 500 rpm for a period of
3 minutes. The substrate coated in this way is subsequently dried for 5 minutes at
110°C on a hot plate. The layer thickness is 60 nm (Tencor, Alphastep 200).

Table 1 shows the effect of the Baytron®P solution on the surface roughness of the

15 substrate.
_ Substrate o Roughness 1, (nm)
a) Glass/ITO _ _ 25
20 b)  Glass/ITTO/Baytron®P 1.6
c) Polyester (PETYITO . - -39

d)  Polyester (PETYITO/Baytron®P 25

The roughhess values were determined with the aid of an atomic force microscope

25 (APM).

The smoothing action exerted by. the conductive layer on fhe.substrate surface is
clearly evident. Sample d) shows no visible surface cracks even after repeated
me_chémical treatment — flexing, rolling, etc. The Baytron®P-coated substrates can be
30 employed for the construction of conventional electro-optically active arrangements,

- such as, for example, liquid-crystal displays, electrochromic displays, etc.



Le A 33 682-Eorgi eont e et T I IO RS
UPatent d ains ' rent consisting of at | east one transparent
substrat e havi ng an eI ectrl caIIy conductive |ayer, an electro-optically

«active layer, and a further 5 substrate having an el nducti ve

| ayer, characterized in that at |east ondlof the two eI

conductive substrates is additionally coated with an QW!&@M ﬂ’ um,
pol ynmer system. 2. Layer arrangenent according to C ai m in
that the tra tdhaimd. 0. . conductive | ayer on the subst r at es conS|sts of a .
nmetal or net ai ox1 de or mxed oxi des, which may al so be doped. 3. Layer

arrangenent according to Claim1, characterized in that the organic

conductive pgl ymen ne
18 Syat om 4.1 ay 254 skt ARUHAN ot Apaf it bty Souftd bOVRE AT
the organic condifectricallp olditive Y&yjet,Man Slettre-apticallyCaztivy 19jenr feda further '
pol yt hi ophene conprising structural units of the fornmula (1) 20 ..1 | m.

Sin i# which .. sibstrafe Bavingan elpm@qs}brmﬁmtvednywammeﬂ in thapat leaSt -
opt Fonal Iy subst b 88 e i Bichhicafl Eohaullivé QRSELEE i HallicRRhy BRkd With an

substituted (Ci- X
: organic conductive polymer system.

2. Layer arrangement according to Claim 1, characterized in that the transparent
10 . conductive layer on the substrates consists of a metal or metal oxide or mixed

oxides, which may also be doped.

3. Layer arrangement according to Claim 1, characterized in that the organic
conductive polymer system is a polyaniline, polypyrrole or polythiophene
15 _ system.

4, Layer arrangement according to Claim 3, characterized in that the organic
conductive polymer system is a cationically charged polythiophene -
comprising structural units of the formula (T) '

20
A’0 _O-A'
| |
< S T ?
in which
25 Aland A2 indepéndently of one another, ane optiohaliy substituted (Cl;Clg)— |

alkyl or together form optionally substituted (C;-C; g)-a]kyle_ne-, and
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Y

preferably from 3710 5000, —in—t

*
: g I“e
presence of anions or polyanlons "5 5. Layer arrangene
«Claim1, characterized in that the transparent substrglmﬁml "Nl'l’ Q
e

or a plastlc

6. Layer arrangement accorlng to Caiml,* characterig

that at |east one of the two substrates is a.plastic substrate. 10 .7.
Layer arrangenent- according to aim5 or 6, characterized.in that the

plastic is polycgrbonais ifife

GaR6H 246110,000. fRefeRbly RS S to 5000,y sul phone,

ass

pol yether sul phone, poly|n15 polypropylene polyethylene . or. acyclic
ol efi.n -copol yner or hydrogenated styrene. (co)pol yner. 15 8. - Layer

ar r angenent accordlﬁg to daim 7
substrate is proviiPg PRyseRFePf apions ORPRIXAMIONS, ¢ and/ o cheni cal - r esi st ant

finish. 9. Layer arrangenent according to.daiml1,

the el ectro-

S encapsulated

10

15

20

characterized in that -the plastic

characterized in that

20 optically active layer is a liquid-crystal layer. 10. Layer
arr angefrent &ccor Hayey armangimeanta¢cordingi to €lainarli, zhata¢terizedan thdtghe taansaatgnhe nt

10.

substrate cons1sts of glassor a plastlc

Layer arrangement according to Claim 1, characterized in that at least one of
the two substrates i a plastic substrate. -

Layer anangemedt according to Claim 5 or 6, characterized in that the plastic
is polycarbonate or copolycarbonate, polyester, polysulphone, 'polyether
sulphone, polyimide, polypropylene, polyethylene or a éyclic olefin
copolymer or hydrogenated styrene (co)polymer. |

Layer arrangement according to Claim 7, characterized in that the plastic

substrate is provided with a scratch-resistant and/or chemical-resistant finish.

Layer arrangement according to Claim 1, characterized in that the electro-

optically active layer is a liquid-crystal layer.

Layer arrangement according to Claim 1, -characterizéd' in . tha_t the
arrangement is encapsulated.



