MD 96/17335“k, Iiisay device with dunny elrectrodes. The i nvepEirRilsiosddt €S
to a display device conprising an el ectro-qgptical nedi um between two
supporting plates provided with el ectrodes which define pixels at overlap
| ocations. The invention particularly relates to such a display device in
whi ch the el ectrodes on atDissday dsvdce wishr dumy eleqt&od8&-end on the |
supporting plate beyond the area of 5 t he pi xels where they are provided
with drive elenents. The el ectro-optical mediumis, for exanple a liquid
crystal material, particularly a (super)tw sted nematic |iquid crystal
material. Such display devices are used in al phanunerical displays for
measuring instrunments, dashboards etc., but also, for exanple in conputer
moni tor screens. 10 Display devices of the type described above are’

OxChusi valy o supert wi IH8 JANHafite Fked 38 4/ ik} peticd boutprBig A3 Yectro-gocal
phenomenonmediufi Getwesai fio Sippoitng phteaprovided witieleteoded whicl defing pixels'at

plates is not the sane throughout not any t hi s d| stance differs, at the

| ocat i on wivetiep dogations

| ocation of WF t
an el ec”oeaémért‘éﬁ%%stﬁ%? W&?&W%@éﬂ&?ﬁﬂ?
the el est riag pixels wherepthep afspiovidedewith drivs @lémerts). di spl ay devices in which
the el ectrodes on at |east one supporting plate extend aon the supporting

pl ate beyond 20 the ar eZhelectre-gptical mediyg) is, for-cxample g liquid; crysial materialy o
el enent s, a mnimumthickness to
ensure a m WﬁWﬂe%w ments, for exanple via
chi.p-on-glass (COQ . teCBﬂclﬂdBpla Idevites are usedanﬂphanuﬁienwrdisplayssfor measuring
advant agequs because the wil | | ess vol tage drop across. the el ectrode and
a ror e uniingryments,iashbeards, Qﬁcal @?301' mngﬂammmmm@rm -pur pose
|Séﬂﬂﬁ0X|nately 100 nm 251t is, inter alia an object of the present

i nvention to mtigate the above- nentloned probl em as nuch as possible. To
this end a display device according to the invention is characterized in

stplaydevwsofﬂnetypedacribedabovearegmetallyhmwnA
problem which may occur particularly, but not exclusively in supertwisted nematic hqmd )
uystaldxsplaydewcesmmephommofdmdomumbmusethedxmmebemanme
- 15 two supporting plates is not the same throughout; notably this distance differs at the location
' of(between)twopxxel—deﬁmngelectmdesfromﬂ\atatﬁxelocanonof(between)anelectrode
andasuppomngplawnotprovxdedthhanelectrode.Smeethecolordxfferencemcxmsuat
larger thicknesses of the electrodes, this problem frequently occurs in display devicesin
which the electrodes on at least one supporting plate extend on the supporting plate beyond

20 the area of the pixels where they are provided with drive elements, because the electrode
tracks should have a minimum thickness to ensure a good contact for connecting these drive
elements, for example via chip-on-glass (COG) techniques. Moreover, a certain thickness is
advantageous because there will be less voltage drop across the electrode and 2 more uniform

dlsplay is obtained. The minimum thickness for this purpose is approximately 100 nm.

Tt is, merahaanobject oftheprumt mvennontommgate the above-
mennoned problem as much as possible. _ -
: Tothmmdadxsplaydmeeaccordmgtothemmuonmchmctenzedm
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PCT/ | B95/ 968mﬁat extra el ectrodes hawi\g substantially the sane
t hi ckness as the pixel-defining el ectrodes are provi ded between the

Itmh)eeLh sp@%wm rreaneaﬂor sW%t exﬁ’gaéh e%gwh

~a vol t aggredprovided betweznithe pixel-defining electrodesonaﬂeastra)ﬂml g plate, and in
el ectrodées hetween the pixel -definin eIec rode |t is achireved t hat
di f f er enthat thedisplay deyick cmprisss means) ‘H’é& i"ge

di scol or gt Eg:w educed consi der abl y SI nce the ext ra eI ectrodes can be
provi ded voltage, it can be prevented that pixels are provided with
the wsong picture conByprovilisg extretlectrodes between: the pixelalefiningeelectrodes, it is

EIﬂegt ;IOdei S@dﬁﬁr ce accotilgllng{ to tng;&ﬁﬂBHt i on @H;ﬁﬂar}!the |el Slctrpdes
i gygﬂar ;ct er |%Wl ewrggﬁo es ?vr ng th | a‘? e sgeme

t hi cknespteuentedldlappnmlsatefpmwdgd m&mm;mmdwmmmm
pi xel - defin el ectrodes on at least the first supporting plate, and in’
t hat the“&‘b%%@‘ Bgﬂre&corrprl ses nmeans for supplying the extra el ectrodes
withig .vol tage during operation. The extra el ectrdes have a thickness of at

least 100 nmin this case. Applyr ng a voltage to the extra €electrodes is
not . al ways readily possible, for exanpl e because the nunber of external

vt oo acor di ng to. t AuaPlig méﬁsas F do B RSEIAR 5. hith 16 eleCESdes i Rl e
havi ng s kwiporting flald \Exteiden the W&w&%ﬁeﬁww@m&w&w

are provrded betmeen the pixel-defining e ectrodes on a first supportln
pl at e, thodriveelempats is, extra eloctrodes having Mglde

el cit L@S'%wt %ﬁeﬁeﬁ%ﬁﬁ&%ﬁ%ﬁ%@&m@%ﬁ% W "

that t heelgdtfodes ofirat déast the first e 2Adde that the y dévite Coftipiiskn i S
known per se fromJP-A 3-29062 but ere the el ectrodes are not provided
with an ramstforéum!mgbeesm with g voltage during operation. Fhe €& here i s
nei t her ls vent crosstal k. The

el ectroa%w% )'(‘@% ?“/%stbyr;eﬁﬁﬁe r@%ﬁey made of the same -
material, for exanpl eA tvoltage: toithe ammﬁmmmmfmle

antireflective. ef fect of such eI ctrodes. Al though neasures for -
r edudd ncfonexamplerbecause the JuEbee @ ammﬁ pannections is to tbe%mn ted as much as possible.

Mthatcase,adxsplaydmceawordmgmmemmnonuchmctenmdmthatem
electrodes having substanhally the same thickness as the pixel-defining electrodes are
prowdedbetweenﬂwpxxd-deﬁmngelec&odesonaﬁtstmppmnngpm-theexm
electrodabemgmauﬂypmtatlocauonswhmh vxewedmwexselywthedxsplaydevwe
25 arepmsentbetwem_pud—deﬁmngdecﬂodesmmeomerwppomngplaw.mmms
crosstalk.
Itxstobenotedthattheprovxsmnofextra(dummy)electmdutomhxbu
dxscoloranonxshlownpersefrom JP-A 3-290621, butheretheelectrodesarenotprovxded
',thhanelecmcvoltage (they are electrically msulated), while there is neither any question of
30 a given pattern to prevent crosstalk.
Theelectmdesandtheextmelectrodaarepreferablymadeoftheme
material, for example mdmm tin oxide. An additional advantage is the antireflective effect of
such electrodes. . : L -
Although the measures for reducing discoloraﬁon and crosstalk consist of
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3 providing extra el ectrodes on the'fi I st 5ubstrate t hese neasures can

al so be extended to the second substrate A further enmbodi nent of the

di spl ay dﬁfﬂﬁngh?ﬂ"@l&&ﬁ& sk Hledifired iRy be)btbndd ot
vol t'age, erefore c aracterlzed In t ét ‘extra electrodes 5 hawng

subst ant i sdcopd sbbstratere t hi ckness as the pi xel -defining el ectrodes are

e and e that ' no A R b e A abrie, o “iﬁtﬂ%” i firrodes

extra el egiy eggﬁ;wm%twﬁmeerklm&eﬂﬁmmw taecnadu
operation. A'further, enbodi nent of the displ ax device, in V\/m ch tggd extra

el ect r 5debaving substantially the same; thickneas as

pi xel - def %*‘#@i‘ﬁ%@% %%’5&%%"%@%@@%% %ﬁiﬁafeﬁﬁn“% y dovice

Ja
el ect r odegorfijrisel Ineink For Suppbying thextrs tloctroded oixthiecothérestipperting plajerwithnai nl v

present at l'ocations which, VI ewed transverseltzet 0 the_display devi ce are .

present bm uging operations iAn display: devige, da Which

e o e s hdl e hlr ket A ét%ﬁ"?ﬁ?%ﬁé%%ﬁ'ﬁ

the sypf aggbstahtially ttie sante thickness! dvcthe Piksidiefinitip dléctiddes e providedcbetween the

accordi ng to the invention |s charact erized in that the extra el ectrodes on
at | east '

fﬁ@ﬂié?ﬁ%ﬁ#t@ﬁé@rﬁ%?‘%?ﬁ@%ﬁ i @?W@%ﬁﬁéﬁﬂw

20 These alepodes oif thie first be apparent. from and
el uci dat ed withre %erence to the enbo |rrents descr| bed, hereinafter. In the

drawi ngs: 25

cr oos 9 oc P SRR 638 W Bfain 3 it ﬁwtﬁfd@h&%@?@w"

di agrammati c cross- sectTothis end, a/\fﬂrﬂietembodmlofm ﬂisplayldevice according to the
| invention is characterized in that the extra electrodes on at least one of the supporting plates
extend substantially throughout the supporting plate across parts of the supporting plate
surface exposed by the pixel-defining electrodes and the supply electrodes connected thereto.
20 - :

_These and other aspects of the invention will be apparent from and
elucidated with reference to the embodiments described hereinafter.
. _ ~ In the drawings: .
25 an.lxsadlagmmmaucplanvxewofapanofadxsplaydevweacoordmg
to the invention,
Fig.2isadiag’rammatic-cross-sectionalviewtabnonﬂxelinen-nin
Fig. 1, : S |
. Fig. 3 is a diagrammatic cross-sectional view taken on the line III-III in
30 Fig.1, R | -
- | Fig. 4 shows diagrammatically a part of Fig. 1, while
Fxg.stadxagrammat:cplanvxewofapartofaﬂxrtherdxsplaydevwe
accordmgtothemventxon,and '
Fig. 6xsadxagmmmancplanvxewofapartofanotherdxsplaydev1ce



30 Fig. 1wd:§6%73£ shows diagrammatically a part of Fig. 1, M&W’ 5is

a diagramm c plan view of a part of a fu;t her display device according to
“the invention, and Flg 6 is a diagrammatic plan view of a part of anot her

di spl aym 1335
PCT/ 1 B9 tﬂ accor |ng to the invention. The Fi gures are di agrammatic
and not to scale: corThesFigumssraye dingrammatic andaiot to stale: todrieypdnidingsparts are

ref erence :Era!%IF S. 1# and3ar dlagrarmatlc pl an vi ews and
crosss dIII-III|nF|g 1 of a part of

a liquid crystal display device corrprlsmg aliquid crystal cell 1 wth a
twisted nematic liquid crystal material 2, in this exanple a supertw sted
nematsi ¢ liquid crystal material which is present between two substrates 3,

4 of, 10 for exanpl i ded. Wi th el.ecirodes 5. .6 which.ar
transparent in this m3%5 %WGFL‘ W&"B‘R}@FM
(TTO. ﬁﬂghﬁ& erin‘l‘i 1 of Q5past bﬁi‘hﬂ{ﬂdc&gi@' W&W'
the liqurd crystal material gjr::thelnner wal |'s t he sibstrates I'n

way in tiquid arystakeel] 1 with a bwisted| nematic iquid\crystah material 2, mahmmpleea

(nol EQLMW”G e o eyt o] i, s TRiend Bohue ritp bRt T4 B

and/1or b6 exRfiple glaseProvidedowith eiedttod@)S," 6 which ireithanSpdreat in\Ris dxtiple Ghd/St al
mat eri al has aggoleve optical an| sotro nd a p03|t|ve dielectric
dfior grampledndiym ﬁp’*h%

ani sot r syeymade, fusther gomprises-erientation: o

SLhXZﬁW%%M&@%%W@%ﬁ? g ud Bl s et

exanpl ealwa @ianipe thab anm angle of, Jofl examplei 2402, If netessaly, ithet
-t he burrps 1 establ I Sh, a satlsfactorl Jy conducti ng contact with these
conduct fenice further &opt shown) pad theeonveational i

oo %W%%B@%&MMC‘ 5, el iy B o B, 8

: iggtﬁﬁ} Mmrew i‘gckness, mwguof 25 themlﬁioéww eas!
el ectrodes has a sml“ﬁ‘ﬂﬂﬁ@éaﬁ’é‘% ses Fag:12) one;of Yehat the
thi ckneggments 10, mttnsexamplemtegratedmrcmts(ICs)whncharecomwctedtotheelecu'odesS
bymmofchp—mghsstechnology.forexmnplebymamofmmocomptesumor
20 soldenngmsuchawaythatthebumpsllestabhshasausfactonlyconductmgeontactwnh
these conducting electrodes 5. Similarly as shown for the conductors 5, the conductors 6 on
the substrate 4 may be connected to the electrodes 6 by means of a chip-on-glass technology.
To obtain a satisfactory electric contact via the bump 11, this electrode
- should have a thickness of at least 100 nm. Moreover, at such a thickness, the resistance of .
25 the ITO electrodes has a small influence on the display effect. This means that the thickness
ofﬂxehqmdlayeratanongmaldlstanceofthesuppomngplawsof for example 6 um has a
thickness of approximately 5.8 um at the location of the pixels, and at locations where
pxcture electrodes are arranged opposite a supporting plate it may have a thickness of -
approxxmately 5.9 pm and the original thickness of approximately 6 um at locations where
30 no picture electrodes are present. This variation leads to color differences which can be
partly compensated by providing extra electrodes 15, 16 having substantially the same
tlnclmessasﬂneelectmdus 6 between the electrodes 5, 6 so that the variation of thickness
| ofthehqmdcrystallayeersreduced For process-technological reasons, the extra
electrodes 15, 16 are preferably made of the same material as the electrodes 5, 6.




of the I O g’fﬁﬁ at an original distance of t he supporti nGpdaioS60968 .
for exanpl e err]"m has a thi ckness of awﬁpprom mately 5.8 [err]mat the

| ocation of the pixels, and at |ocations ere picture el ect rodes are

arranged opposite a sumﬁ,&‘tﬁ %&&, ?@ﬁ?ﬁ | Sofitfon
approximately 5.9 [err] man ?h‘ rorgin t |§§§e§§ﬁ§f approxnmaf I gt,

[ err] m at whichewilbbe mendownhnfumulmﬁgoﬂensrﬁm lmnauon in

\r;?(r)i/?é: (r)]g“g&%((j‘epto col or g i erﬁncea vvhlggjcan Tt ﬁg ggeﬁs\phed Ré

as the el bgs " ¢
thi ckness Stwce Crmy 12! redm{gﬁﬁhw&eﬁw
process-tesmlmmesams mmmmme £6. T theplactedes 5% 5°

PCT/ | Bos) BV R0y crampe valiesy 3,8 ) ..mwv‘?wix?éhavéémm s
?ﬁfssgrgLMtMW%%ch awra el ec@]; ode 16 1s Iosgg‘%qgl(‘jm

T e Gk 0 b i e e e
el e](c:t rode%%%%&é@é wffggpgnggﬂjﬁ%ylt 0 have

fsg: 233%’“’5 A?%?)hg]r‘r, uaﬁsi&i(j{:?%’ v}espect | veI y (h\%rhslé]cvﬁ%t ages gireg
cust onar ythresm uglmsm theliligpidscry! information wilt be\yjsibles r a

el ectrode 16

SN ey Al “ﬁ(ﬁfﬁeﬁﬁiﬁﬁfﬁn%Wm&xm&wewxsm |

vol tage dirbfthisAMES The AL EBCtrddRs IS w °2y v dfinections
S[err] err| will then be V[err] = 10 2(Alerr]/TA err +A[err V[err] :
and V] er 15 18 shown Kingeummecn vo[l

inventsa FAPRRRCG! BS Too dpl S W%ik%ﬂ%ﬁ“&d?ﬁ%*ﬁ@eﬂ@oﬁ%ﬁe can

be prevenifiifdetoriivias mm&mwmwwmwmmm

extra el ectrodes 3{5 16 _are connect ed to ground éFI gs. 2) via

connect i ofkOseR 10 be@s smallas passible, for example at srost 300 pm i@djmmhbba‘s@gﬁcsg 12

ggle?at ?Z)nh su%#m%er@gﬁk?e as §ca1ﬁ1mtf ag%lé%sfﬂye}g POSST D ??mﬁ‘e '

di stance between the elIéftisabepossible td conndct extra electrodessduesto; fosexaniple leyoat
smal | _as possi bIe for ex nple at nost 100 [err]m and preferably at nost 50
[err] AP A Ptheryeasons, thercapacitive eouplingimay,alse hedgtemypted by

to. for 296‘%'?"*% Exfrﬁ ele2trBé o e bphite SupfRRARE ‘i af e ToBiicuP B the ! '°
electrode overlaps The extra electrodes 15, 16 then acquire a pattern as is shown by way of
example in Fig. 5. '

The invention is of course not limited to the examples shown, but said

25 measures (connecting the extra electrodes to ground or to a fixed voltage, providing the extra
electrodes in a pattern so that overlap is'avoided) are also applicable to other display devices,
for example for less thick tracks S, 6 if no COG techniques are used or for twisted nematic
liquid layers having a smaller twist angle. In both cases, the risk of incorrect information due
to crosstalk and influencing of the picture contents (discoloration) is reduced. The invention

30 is also applicable to other electro-optical media in wluch the layer thickness plays a role
because of optical properties. The extra electrodes 16 on the second substrate may also be
present opposite parts of the pixel-defining electrodes 5 which are outside the actual image
plane as is shown in Fig. 6 by the electrode 26 (shown in broken lines) for a configuration of
pixel-defining electrodes 5 on a first substrate between which extra electrodes 15 and 15°



tecm'vfé | ems or for other reasons, the capacitive?ﬁg
also be in ed by not providing an tra el ectrode on
supporting plate at the |l ocation of the electrode overl aps. The extra

Fi o, 5. Guids b Aehaf Tpdbebiahd e BRtoei, il el AR (M SRR 28

sai d 25 §fRTeien oh th50hd Substiate Oppidsite thecdninestivn lectiodes's! mﬁd)om!id fifsd

vol tage, providing the extra electrodes in a pattern so that overlap is .
avoided)mdnhﬂulso applicable to other display devices, for exanple faor |ess

K T acke S o 58 ok VR A\ Foviad, Bl e e
| ncor §ecéedtid-optical niedivih,for examplesdrn LICDof the (sipee)twisied Aémitic types in which the

contents (discoloration) is reduced. The- |nventron 30 is also appllcable to

other elcapasifive influeace o the switching behaviqur|of xtra; (dpmmny)

EﬁﬁiﬁfitW@'wse%ﬁﬁM@@&%‘%@ﬁ%@?ﬁ% giving

gl ecthr ootineeiu/rglacggdwahww ageror by | g?mmhaoe?msdmyrwn}odes bn the 6
by the el ect e S in bro e i, N or .a.gonfiguration o

pi xel - deQthe Mﬁo’bﬂ% B%‘ﬁﬁ{ %m extra

el ectrodes 15 and 15 WO 96/ 17335

PCT/ 1 B95/ 00968 6 (outside. the actual image plane)4are present, while extra
- el ectrodes (dummy el ectrodes) 26 are present on the second substrate
opposite the connection electrodes 5 located on the first In sunmary, the
i nvention provides a display device conprising an:electro-optical medium
for exanple an LCD of the (super)tw sted nematic type, in which the
capacitive influence on the sw tching behaviour of extra (dummy) el ectrodes.
enpl oyed to neutralize the difference in el ectro-optical behaviour

(di scoloration) is-conpensated by giving the extra electrodes a fixed

vol tage or by providing a pattern of the dummy el ectrodes on the other
substrate particularly on-non-ovel appi.ng parts of the picture electrodes.
-7- Clains:



1., - wo dé/epbsy device conprising an el ectro-optical e (ACIVIBHSA0R6R N
two supporting plates provided with el ectrpdes which define pixels at
overlap | ocat i ons, characterized in that extra el ectrodes having

substanti .the sarre thi ckness as the pixel-defining electrodes are

provi ded Detween e adj acen f pi xel -defining 5 el ectrodes on at
| east a first supp t"ﬂﬁﬂﬂmﬂll n that the display device conprises
means for supplyin odes with a voltage during operation.
2. A di spl ay devi e Eonbrising an el ectro-optical nedi um between

two supporting plates provided with el ectrodes which define pixels at
overlap locations, in which the electrodes on at least a first supporting
pl ate extend on t he supporting plate 10 beyond the area of the pixels where

el ctt odel havi ng substA PR OSHRLSImprlif R ekt Spieh psunfBiyaen twe

el ect r odegyppoftiny plated Plovided With dectiodes jwiic defise pixels at iovetlap! ddcationy

el ectrodes "on at Teast the first supportin pIate and in that t he dlsplay
device co

2" char Sﬁwmawm%M%%Whﬁ%ﬁﬁé "

t hi Cknssswgaohhg plate; land 4 ithitthe displalyr device ctiniprides wiedas! foresupplying dwhextra
adj acent pair of pixel-defining electrodes on the other supporting plate,
and in t helectrodesavith p ¥pltage, dudng gpeRLGRs neans for supplying the extra

el ect rodeg on the Wé%&ﬂ W%l u?ﬂ’ﬂlﬂﬂ!f
20 4. 2 A di's evice conprising an erectro-optica megs‘lsj

bet ween t platesprovided Ivdﬂpéleemdeplwhicldddﬁmpixekl civeriap locations) inlavhicle e xel s

at overlap |ocations, char erized in that tra el ectrodes havi ng

subst ant i dmchq@ns%t % &% EW%MWMM@‘ area
provi d nggw 5‘6@.’ éd VithPdnive first
suppo;i i ng the eﬁesa effectrades bel ng nal n'rn‘y%'g‘ﬁt*% @g! otgaatlons

Wmclh, \dnelembdf esdaving | mdbkuntiﬂl ﬂmsﬂmnhbhebh \asqhepﬁdtdpﬁml relectstidesare

pi xel - defining .el ectrqde e ot her support| p A
di spl ay . demveie%&ﬁtwm wﬁ*@fﬁm& hdenst eﬁmm%anémg
pl ates pr ﬂﬁﬂdl# ﬁ'ﬁ%ﬁﬁ?ﬁ?‘m f dﬁéﬁbh@?

I n V\hlch@i\é&eee ges on at [east a@? gugportlng plate extend on he

supporti ndumi@bprhaomnd t he area -of the pixels where they are provided with .
drive glegents ' chara(i&erl evlicneatsh etfqrélmml or2, mthatextra
electrodes having substanually the same thickness as the pixel-defining electrodu are

provided between the pixel-defining electrodes on the other supporting plate, and in that the

- display devzce comprises means for supplymg the extra electmdes on the other supporting

plate with a voltage during operation. o
20 4. A display device comprising an electro-optical medium between two
 supporting plates provided with electrodes which define pixels at overlap locations,
chamctenzedmﬂmmdecuodeshavmgsubmuanymemeﬂuch\essasmepmd
- defining electrodes are provided between ﬂlepxxel-deﬁnmgelecu'odesonaﬁrstsuppomng
plate, the extra electrodes being mainly present at locations which, viewed transversely to the
25 display device, are present between pixel-defining electrodes on the other supporting plate.
sS. . A display device comprising an electro-optical medium between two
supporting plates provided with electrodes which definé pixels at overlap locations, in which
the electrodes on at least a first supporting plate extend on the supporting plate beyond the
area of the pixels where they are provided with drive elements, characterized in that extra

is Sheet Has Been Replaced

T
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el ectrodes having substantlally the sanegthlckness as the pixel -defining
el ectrodes are provi ded between the pixel-defining el ectrodes on at | east

the fir%emaeﬁhsﬁagsﬁﬁfﬁm mwﬁém&wwde;q&a% aft at
| ocati ons trangversel y to the dis evi are present

bet ween mmdedbetmenrtgepixcbde mmmﬁmmmmwm the extra

6l cot F oeoed Cﬁeni ety Fersgn of ofaleh fhich; vl Handeckly 1o ol et et

are prO\gﬁd dﬁmﬂfameﬁlﬁﬂierm“?ﬂoﬁnﬁ pleer spporting - '
pl at e e“extra eI ect rodes being mai nly present at |ocations V\/m ch VI ewed -
trans¥erGel y to the dAcdisplay deviceas claimedin-Claim 4 or Se

325?22"%&8@%%&% S st B ﬁé%%ﬂﬁ%@ﬁ%? ! o’ that

the ext igovided -Uefiiihg electrodes! dirthe gl Pise, thelexnd

substantial ly throughou he sup ortl ng )| at e across par s of t he

support i device,
supply ay device as -

- clai ned%ﬁww WM%&%I%M&;& m&%ed in that the
extrgg elgctrodes on ap di device 8§ claitfied i0Rfy one'6f the €himspposi te
supply el ectrodes connecte to pi xel -defi ni ng el ectrodes prOV|ded on_t he
ot her s ppacterized in tra electrodes on at deast one of the-sppperting plates pxtend n any
one of
have a Wﬁ‘ﬁﬁiwgﬁ@e@%ﬁ%ﬁ% Wéf&%ﬁkﬁérﬂ? ShEECT
as cl ai ERposed bythe pixeldefining ehectrodes and Sippl yralectrbmawnnmmmi hat t he

t | ectrod d h | - def trod h
re};t(raelglsec rodes an Aﬁﬂx elgimgedeine&yrgme‘s’ &ee %e oE { esarre
15 chamcteﬁzedmﬂlatmeexmdecmdesmatleastoneofthemppomngpmesexmd

opposite supply electrodes connected to plxel-deﬁmng electrodes provxded on the other

supporting plate. o

9. Adisplaydevieeasclaimedinanyoneofthepreoedingdaims, o
. characterized in that the extra electrodes have a thickness of at least 100 nm. |
20 10. A display device as claimed in any one of the preceding Claims,

characterized in that the extra electrodes and the pixel-defining electrodes are made of the



