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stimulated by incident light, or both, whereby the addressing of a pixel in any
case takes place in a matrix-addressing scheme, and wherein the electrodes of

at least one of the electrode sets are made of a transparent or translucent

material.

25 The present invention also concerns an electrodes means for use in the
matrix-addressable optoelectronic apparatus, comprising a thin-film electrode
layer with electrodes in the form of parallel strip-like electrical conductors,
wherein the electrode layer is provided on an insulating surface of a

backplane.

30 The present invention particularly concerns apparatuses and devices
comprising functional elements in a planar array, wherein the functional
elements are addressed via respectively a first electrode means with parallel
strip-like electrodes arranged in contact with the functional elements on one
side thereof and another electrode means with similar electrodes, but oriented

35 perpendicular to the electrodes of the first means and provided in contact
with the opposite side of the functional element. This constitutes what is
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formero Thi gistancdd acha gﬁﬂﬂaxbyeqmn@veldcungde lmecans EM2 comprising paral lel
strip-like electrodes 2 of the same width w, but with the electrodes 2
arranged perpendicular to the electrodes 1 of the first electrode means EMI1.
In the global layer of active material 3 the overlap between the electrodes 1,
2 of the respective electrode means defines a pixel 5 in the active material 3.

25 By applying voltage to the electrodes 1,2 crossing at this location, the pixel 5

will for instance emit light when the apparatus is configured as a display and
by applying incident light to the pixel 5, a detectable current will be output
on the electrodes 1,2 when the apparatus is configured as a photodetector.

Fig. 1b shows the prior art device of fig. 1a in a section taken along the line
30 X-X making the layout of the electrodes 1,2 and the global layer of the
sandwiched active material 3 as well as the location of the pixels 5 apparent.
The active material 3 of the global layer usually has properties such that an
application of the voltage to crossing electrodes 1,2 only will affect the pixel
5 at the crossing thereof and not neighbouring pixels or cells at the electrodes
35 crossings in the vicinity of the former. This can be achieved by providing the
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area 4 in greater detail. Each pixel 5 requires a real estate corresponding to

the area 4, the size of which is 4f2, in other words, four times larger than the
area f* of the pixel. This consideration shows that the matrix in fig. 1a has a
fill factor of 0,25, i.e. f/4f%. The degree of exploitation of the area offered by
25 the layer 3 is thus low. In order to arrive at a higher fill factor or a higher
density of pixels 5 in the global layer it would be desirable to increase either
the fill factor or to obtain a higher resolution in the process-constrained
features of the matrix, e.g. into the sub-0,1 um range. However, although this
may increase the total number of pixels in a similar area, still it would not be
30 able to guarantee a higher fill factor.

In view of the above considerations it is a major object of the present
invention to enable an increase of the fill factor in a matrix-addressable
optoelectronic apparatus of the afore-mentioned kind to a value approaching
unity and to achieve a maximum exploitation of the real estate offered by the
35 global layer of the active material 3 in such apparatuses without actually
being constrained by the actual or practical size of the process-constrained
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el ectrodes of w dth wa t hi ckness ha
the optoelectromcally active material 1s an amsotroplc conducting organic
20 material with diode domains contacting the electrodes of the electrode
means, and then the organic conducting material can preferably be a
conjugated light-emitting and/or photoelectric polymer, whereby the
matrix-addressable apparatus can be operated as a display or as a

photodetector or both.

25 In this advantageous embodiment of the apparatus according to the invention,
the diode domains can be capable of emitting light when stimulated by an
applied voltage, whereby the matrix-addressable apparatus can be operated as
a display, or the diode domains can be capable of outputting a current or
voltage when stimulated by incident light, whereby the matrix-addressable

30 apparatus can be operated as s photodetector.

The above objects as well as further advantages and features are also

achieved according to the present invention with an electrode means which is

characterized in that the thin-film electrode layer comprises

a first set of said strip-like electrodes of width w, and thickness h, provided
35 on the backplane, the electrodes of the first set being mutually spaced apart



35 on the backplane, the electrodes of the first set being nutually spaced
apart WO 03/043013 PCT/NO02/ 00398 5 by distance d equal to or greater than
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electrodes of the second set being flush with the top edge of the insulating
20 walls as well as the top surface of the electrodes of the first set, whereby the
electrodes of the second set have the height h, = h, - 8, and that the electrode
layer with electrodes and insulating material form a global planar layer of
thickness h, in the electrode means on the backplane thereof.

In at least one of the electrode means according to the invention the

25 electrodes as well as the backplane must be made of a transparent or a
translucent material, when the electrode means are used in the inventive
apparatus. The invention shall now be explained in more detail with
reference to exemplary embodiments in conjunction with the appended
drawing figures, of which

30 figs. la-c show a prior art matrix-addressable optoelectronic apparatus
exemplifying a conventionally attainable fill factor in such
apparatuses,

fig. 2a a plan view of a matrix-addressable optoelectronic apparatus
according to the invention,

35 fig. 2b a section taken along line X-X in fig. 2a,



35 fig. 2b a section taken along line X-Xin fig. 2a, WO 03/043013
PCT/ NO02/ 00398 6 fig. 2c a detail of fig. 2a and illustrating the fill
factor atwaimaldoa3with the present invention, fig. 3 a sectiNnov2obsweugh a
first enbodi nent of the el ectrode neans according to the present
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pi xel as 10 used in ttﬂgpm&aﬁu@m@&por ding the invention, and fig. 7
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Most prefera yth oelec ronica
subject of a co-pendmg Norweglan patent apphcatlon No. 20015509

20 belonging to the same applicant as the present application.

The apparatus according to the invention is shown in plan view in fig. 2a in
an embodiment which is restricted to a passive matrix-addressable
configuration wherein an optoelectronically active material 3 is deposited in
a global layer and sandwiched between two of the electrode means EM1,

25 EM2 according to the invention. The first electrode means EM1 which could
be any of the embodiments shown in figs. 3 or 4, will be identical to the
electrode means EM2 which, however, is provided with the parallel strip-like
electrodes 2 oriented at an angle and preferably perpendicular to the
corresponding electrodes 1 in the electrode means EM1, as shown. Where the

30 electrodes 1,2 overlap, a pixel 5 is defined in the optoelectronically active
material 3 therebetween. The pixel 5 can be a semiconducting inorganic or
organic material capable of emitting light or generating a photocurrent upon
an appropriate stimulation, e.g. by an applied voltage in the former case or by
incident light in latter case. Most preferably the optoelectronically active

35 material shall be a conjugated polymer with an anisotropic electrical
conductivity, such that conduction only shall take place between overlapping



35 material shall be a conjugated polyner with an ani sotropic electrical
conductivity, such that conduction only shall take place between

over | appi W@ 033033 043013 PCT/ NO02/ 00398 7 el ectrodes 1, 2pramdN@ieiop®adi cul ar
to the plane of the active material |ayer. The driving, sensing and
control circuitry are for clarity's sake’not shown in fig. 2a, but could
in practical enbodi ments be inplenmented in CM3XS technol ogy based on

silicon and prOV|ded in the bac ne 7.if this.js d
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pi xel 528 | n ATAGtiGRER ;?e CO&?U@HC‘% hﬁf'“}gnib ttﬁ c?gg}ehe acce55| bl e active

material 3 is A wll then be close
This will be seen to advantage when one considers a planar section 4

comprising four pixels 5,-54 as shown in fig. 2c. The area occupied by the
insulating walls 6a between the electrodes are defining the area of the pixels
5....54 and the electrodes themselves in either electrode means EM1, EM2

25 will be 4£2 + 8£5 + 48%. This implies that with 8 being only a tiny fraction of
either f or the width w of the electrodes 1,2, the fill factor approaches unity
in the apparatus according to the invention, meaning that close to 100% of
the area of the active material 3 sandwiched between the electrode means
EMI1, E2 is taken up by the pixels 5, the average size of which will be f*. For

30 instance, if f ~ w is set to unity and & = 0,01f, the area of the planar section
will be 4 + 8 - 0.01 + 0,0004 ~ 4,08 and the fill factor becomes 4/4,08 = 0,98,
i.e. a fill factor of 98%. The maximum number of pixels 5 in the matrix,
given that the area of the accessible active material 3 is A, will then be close
to A/f* in the apparatus according to the present invention. For instance, if

35 the design rule applied sets f as 0,2um, and an active material 3 area A is
10um, 0,98 - 10%/0,2> = 24,5 - 10° addressable pixels 5 could be provided



to AA/f2 in the apparatus according to the present invention. For instance,
if 35 the design rule applied sets f as 0,2m and an active material 3 area
Ais 1064m0304¥8 106/0,22 = 24,5 106 addressabl e pi xel CI/NGloBIve

provi ded WO 03/ 043013 PCT/ NO02/ 00398 8 ipgplying a pixel density of about
25. 106/ mR2. Wherein the electrodes as kRown in the prior art are
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of one of the backplanes 7. In fig. 2b the backplane 7 could be realized with

circuitry for driving, sensing and control as mentioned, while an opposite

backplane 7’ indicated by a stitched outline as well as the electrodes 2 must

be transparent or translucent to optical radiation. Also the insulating material

25 used in the insulating thin film 6 could of course in such cases be transparent

or translucent, and the electrodes 2 could e.g. as well-known by persons

skilled in the art be made of indium tin oxide (ITO) as commonly used in

light-emitting devices.

A first preferred embodiment of the electrode means EM is shown in fig. 3.

30 Herein the electrode means EM comprises the plurality of strip-like
electrodes €,,&, provided on a backplane 7. The electrodes g, can be
envisaged as belonging to a first set of electrode and formed from an applied
global layer of electrode material which subsequently are patterned in a
photolithographic step using a suitable mask, while the electrodes €,

35 between the former can be regarded as belonging to a second set of
electrodes which are deposited after the application of the insulating wall



gl obal layer of electrode material which subsequently are patterned in a
phot ol i t hographi ¢ step using a suitable nask, while the el ectrodes sb 35
bet ween tWe oBoudses can be regarded as bel onging to a secomdTSa10200398

el ectrodes which are deposited after the sppl ication of the insulating wall
WO 03/ 043013 PCT/ NC02/00398 9 portion 6a”and in the recesses between the
el ectrodes Ea as generated in the patterning steps thereof. The distance
bet ween two el e_ctré)des Ea d, the wdth of the electrodes Ea is wa, the
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t he enbodi nent of .t he eI ec;lrode me E"r rdln to el% qé ntlon shown
infig. 4 tHaCelredes bas V¥ 'a%rrwtaa £ Cérlrv eé} Efa% QU dedp  from
a global 'y apat hedigiRvef béth £lLHsrwee a@&h@ﬁhalelagg Svﬁlg ghh@‘; Egstsllrl]lgéﬂdﬁg

thin film®6 is deposHedgoa coverin
el ectrddes ¢ has thenednrationy rm‘tVeﬂ%tlPﬁoé’lﬁ%‘%ﬁivt@éﬁbgldﬂ%an?? dihetyesndheoveri ng

the insul atig)gcadéaeielbhiel hsthe- XL ERS S8 /L WREDSf tecRLAOHESESS, Kalland
then in a subsequent planarijzation step the portion of the insulati ng thin

film6 coveriththe yiene apdequabiesticavalyews) 311 giecssades £aéh éhufr bereingether i al
resulting fr etb@ﬁ)ssds‘%leg%htdr%‘ afll if te,r é%‘&x@&@ndmgi’egefhatéﬁﬁvé %9%6 he

el ectrodes expose in the sur the el ect ayer an | ush
with the topg éd@@l%ﬁzonmtmpm@@rt@@%u on 6a of the insulating thin film 6.
Al'l el ectrodes Ea, Eb have then exposed top surfaces and can forman ohmc
cont ac0w t Hnathy eapbbddietent of the electrode means EM according to the invention

shown in fig. 4 the electrodes ¢, as are before formed in a patterning step
from a globally applied layer of electrode material and then the insulating
thin film 6 is deposited globally covering the substrate 7 and the electrodes
€.. A conducting material is now deposited filling and covering the insulating
25 layer 6b in the recesses between the electrodes €, and then in a subsequent
planarization step the portion of the insulating thin film 6 covering the
electrodes €, as well as excess electrode material resulting from the
deposition of electrodes g, are removed, leaving the electrodes €,,€, exposed
in the surface of the electrode layer and flush with the top edge of the wall
30 portion 6a of the insulating thin film 6. All electrodes €,,e, have then
exposed top surfaces and can form an ohmic contact with any applied
optoelectronically active material 3 thereabove, but as is the case a capacitive
coupling may be had if the active material is dielectric, for instance a liquid
crystal material, and in that particular circumstance, even the top surfaces of
35 the electrodes 1,2 could be covered by the insulating thin film 6. This will of
course apply to the above embodiment. The considerations regarding the



optoel ectronically active material 3 thereabove, but as is the case a
capacitive coupling may be had if the active material is dielectric, for

i nst ance wolo3gudod3 crystal nmaterial, and in that particul TNGROM®BaNce,
even the top surfaces of 35 the el ectrod 1,2 could be covered by the
insulating thin film®6. This will of coufse apply to the above enbodi nent.
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evi den es o | east one of the el ectrode neans EM nust
be transpar &t 26013500 ansl ucent to optical radiation, as mentioned, to
enabl e the function of the apparatus as a display or photodetector. Wile
it shoul d b€omdaiingahe déatoddimaterddls for die EhetmkiecmemweEM)as ubed in the

et i ned. by FRBERBCCraune fo M et igfn o B mEAEnél PR A oBPALe, |

the 30 firsicohdsttangenatetiyl, keg! inetaks dikis titaniune oglabeminides, whichf cammanly st

set Whéé:h "2 used in electronic devices. The electrode materials may also be organic
materials, for instance conducting polymers, but must then be compatible
with the process used for forming the insulating thin-film layer or any
process used for removing portions thereof. Further it is evident that the
electrodes of at least one of the electrode means EM must be transparent or

25 translucent to optical radiation, as mentioned, to enable the function of the

apparatus as a display or photodetector.

While it should be understood that the width w of the electrodes of the
electrode means EM according to the invention shall have a minimum value
defined by the process-constrained minimum feature f, it will of course in the

30 first instance only be the width of the electrodes €, of the first set which must
be formed by patterning, as well as the distance therebetween that is so
restricted. The electrodes €, can be deposited by processes which are not
restricted by a design rule applying to the patterning process. The same of
course applies to the application of the insulating thin film which can take

35 place e.g. by oxidation, vapour deposition or spraying or sputtering down to



be fornmed by patterning, as well as the distance therebetween that is so
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EM2 such t hagesipgetleofin taelmtt@mymgmcmd of tie elecmodesl preferably 30
perpendi cular to electrode 1. The light-emtting di odes 10 coul d be

20 Fig. 5 shows schematically the structure of a single pixel in an embodiment
where the apparatus according to the invention is a display. Between an
electrode 1 of the first electrode means EM1 and an electrode 2 of the second
electrode means EM?2 there is provided an optoelectronically active material
3 comprising light-emitting domains 10, preferably in the form of

25 light-emitting polymer diodes. The light-emitting polymer diodes 10 is
supplied with working voltage Vg via the electrodes 1, 2 which are connected
to a power supply 8. It is to be understood that the electrodes I, 2 of course
are part of the strip-like electrodes 1;2 of each of the electrode means
EMI1;EM2 such that electrode 2 in any case will be oriented preferably

30 perpendicular to electrode 1. The light-emitting diodes 10 could be
wavelength-tuneable and in that case the active material 3 would contain
light-emitting diodes wherein the wavelength is tuned by varying the voltage
Vi as e.g. described in the International published patent application
WO095/031515.



wavel engt h-tuneable and in that case the active material 3 would contain
light-emtting di odes wherein the wavelength is tuned by varying the

vol tage wWB0a®4®13). described in the International publi sired/NERANIIS
application W095/031515. WD 03/043013 PCT/NO02/00398 12 It should be
noted that the apparatus according to thel#nvention also could be a
non-emtting display, i.e. a display where the pixels in response to an
appl i ed vol t age reflect, absorb or polarigze light. This wi|l be the
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appl i cation valtageldteta @tseme(empéié?eﬂ?ovm infig. 6, it should be noted

that their peak sensitivity wavelength will be
20 It is of course, evident that at least one of the electrodes 1,2 in fig. 5 or fig. 6

must be transparent and the same applies to the backplane (not shown) 7 on
which the electrode in case are provided. Concerning the optoelectronically
active material 3 this may as mentioned be either light-emitting diodes or
photoelectric diodes and particularly preferred are organic diodes of this kind

25 based on conjugated polymers which as already mentioned have been
described in International published patent application WO95/031515. It
should be noted that such light-emitting polymer diodes can be
wavelength-tuneable and emit light on several wavelengths by varying the
working voltage of the diode. In case such diodes also have photoelectric

30 properties and thus will be suited for application in a detector pixel as shown
in fig. 6, it should be noted that their peak sensitivity wavelength will be
different from their peak emission wavelength and shifted towards shorter
wavelengths than those of the optical emission. This is the phenomenon
termed Stokes shift, as well-known to skilled persons The diodes of the

35 optoelectronically active material may be manufactured as a polymer thin
film with domains of conjugated polymers and with a thickness of a few tens



different fromtheir peak em ssion wavel ength and shifted towards shorter
wavel engt hs than those of the optical em ssion. This is the phenonenon
terned Stwkasoshiit, as well-known to skilled persons ThePdiroamg/oefst he 35
optoel ectronically active material may be manufactured as a polyner thin
filmw th domai ns of conjugated pol yners khd with a thickness of a few tens
WO 03/ 043013 PCT/ NO02/ 00398 13 of nanonetres and even |ess. The size of
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col our
fill factor due to the thickness 8 of the insulating material 6 being only a tiny

fraction of the electrode width will allow a very high pixel density and an
effective pixel area approaching the total area A of the global layer of active
material 3. Also the resolution or the degree of pixellation, i.e. the number of

25 pixels obtainable in the apparatus, will attain the maximum allowed by the
magnitude of the process-constrained minimum feature f. In sum any of the
considerations above serve to emphasize the radical increase in performance
that will be obtainable with the apparatus according to the present invention,
whether it is configured as a display or as an optical detector.

30 When configured as a display it can be both a monochrome or a colour
display. In the latter case, the active material could comprise diode domains
10, 10’ emitting on different wavelengths, depending on the working voltage
Vg applied. For instance an increase in Vg would shift the dominant emission
toward shorter wavelengths, provided that diode domains 10,10” having their

35 peak emission in e.g. the red and blue range of the optical radiation spectrum,
respectively. In other words, wavelength tuning of a single pixel is in this



display. In the latter case, the active material could conprise diode
domains 10, 10" emitting on different wavel engths, depending on the
wor ki ng wWbtoage3013/E appl i ed. For instance an increase in VET®OQWRA0PIRI ft the
dom nant em ssion toward shorter wavel enq hs, provided that di ode donmai ns
10, 10" having their 35 peak em ssion in e: é the red and bl ue range of the
optical radiation spectrum respectively. In other words, wavel ength
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would yield the same performance as the 24x36 mm film format. However,
when the apparatus according to the present invention is used as an optical

20 detector in an electronic camera, one should keep in mind that the effective
pixel size must be compatible with the wavelength A of the incident length,
i.e. at least YA, in other words for the range from ultraviolet to near infrared,
about 0,1 p to 1,0 p. This of course, implies that the effective area of the
active material and the size of the detector must be correspondingly adjusted

25 to obtain a resolution comparable with that of available photographic
emulsions.



1. A matrix-addressabl e optoel ectronic apparatus conprising a functional
medium (3) in the formof an optoelectronically active material provided in
a 5 globaboaymidin sandwi ch between first and second el @crmae/on®ans
(EML, EMR), each with parallel strip-like electrodes (1;2), wherein the

el ectrodes (2) of the second el ectrode medds (EM2) are oriented at an angle
to the electrodes (1) of the first electrode neans (EM 1), wherein

functi onal dﬁﬁgﬁg@g (5) are formed in volunmes of the active material (3)
defined at 1 tive overlaps between the el ectrodes (1) of the first

el ectrode neans (EML) and the el ectrodes (2) of the second el ectrode neans
(EM2) to provide a matrix-addressable array with the electrodes (1,2) in

contact with fhe %Wﬁ%s@a&@%me@ %’egag ar'éﬁfst &ﬂghsﬁﬁ(%eyﬁaﬁct oHali N

the active mat'erjal ‘can {yl a vo Crossing
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alternative y I.n form a_pl xel an optica detector and

outputting a (FVI dgd2y; %@@h‘é’“@ll&f@ﬂ@bé@l’(h Q)el%crt&%ﬁisr(d Q)atWIE‘ﬁ@lrpr@el sai d
active mater quéc&éaeg @)Qiﬂth@rseﬁéﬁ@ ch&ititieSRkaRs A8 drm&s@m @nQngle
organic naterlaL and @5? ? gor |ng to the i nt e q ctloq_ 2Q €1t her
to enit, absdPHbeEFqtERqesdd SIth fat FlegiodagarAnsaiig 1% WasTaRtuRcHynah
appl :j ed vo: t &ﬂtem@htst )?ﬁé gutmad \mlvtomsaeggﬂmé Befive Mmenat @ﬁi@éﬁ By
i nci den [ or bo ereb r essi [ an case
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transparent or_trans mat er.i.a r in
el ectrodes (A Bptar adiEFRap G TRy c e i R RRRE Rk b dp 6 OB i Th, agtive
respective el raattelrmdi@) aykerein Adunttiensl detromd€S) in( the2ctive triaterédlecin bele
means (EM 1; E have, about the s i dt t.ha e 2) of
cach el cotr odbrvaitd eRapPHEERS il Rl O nt eler A4 LR ELBRAERE ¢rel), an
i nsul atilfg t lilement to (@m aflightiakitéag, Hght-absorbagg); xtelfttetmfg & palianging
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sai d feghure itk 16 endit! £bsoTB XTI LD IS B AELP B By Aactivated by an
applied voltage or to output a voltage or current when stimulated by incident
light, or both, whereby the addressing of a pixel (5) in any case takes place in
a matrix-addressing scheme, and wherein the electrodes (1;2) of at least one
of the electrode sets (EM1;EM2) are made of a transparent or translucent
25 material,
characterized in that the electrodes (1;2) of each electrode means
(EM1;EM2) are provided in a respective electrode layer, that the electrodes
(1;2) in the electrode means (EM1;EM?2) all have about the same width w,
that electrodes (1;2) of each electrode (EM1,EM2) means are mutually
30 insulated electrically by an insulating thin film (6) of thickness 9, the
magnitude of 8 being a fraction of the width w, and that minimum magnitude
of w is comparable to a process-constrained minimum feature size f, whereby
the fill factor of the pixels (5) in the optoelectronically active material (3)
relative thereto is close to 1 and the number of pixels (5) approaches a
35 maximum defined by the total area A of the active material (3) sandwiched



2. A matrix-addressabl e optoel ectroni c apparatus according to claim1,
characterized in that the optoelectronically active material (3) is an 5
ani sot r opwo osomuzti ng organic material wth di ode domai n®CrTMNI)o0200398act i ng
the electrodes (1,2) of the electrode neans (EM, EM2). 3. A

mat ri x- addr essabl e opt oel ectroni ¢ apparat U$ according to claim 2,
characterized in that the organic conducting material (3) is a conjugated

light-emtting and/or photoe|ectric polyner, whereby the nmatrix-addressabl e
10 appar at us Rediess tb%@?%t&ilea@eénﬂéhﬂégel\@)s@@dag%‘%é?%!é? éweds 58l pot h. 4.

A matrix- addrigggaih@ @Rt MRiecHefinte b@p@ﬂ?at us according to claim 2,
characterized in that the diode donmains (10) are capable of emtting |light

wh timul ated b i triX-
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apparatus according to claim1l, 20 characterized in that the
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wher eby t he gchtg[g'% addr.es @bl&l a;(#)rpar at us can. be oper tgbj.as di Sé)f’léa% with
refl ecting, ¢ FH&CGHHE e Atagnis cdictse matetigl (3) iR 8 CORSHISHs (EM |
for use in tHeghmémitsingdahides phbelantiogladptieonivheaghyathet matracaddrisagblico
claim1, ,conprisi a thin-fil 25 el.egtrade | a ] des (Ea,
sb) in tIQe f FHIRA ?‘%Ba?ﬁ& eepp%r[aff}cbg? FlgéSpqéYg’étarsiacéﬁétg\glﬁge[}éﬁ%&g?&%nerei n the
el ectrode layer is provided on an insulating, surface of a bhackpl ﬁne %7),
characterizedtin thanatrheaddressablenpipelectrapic RRAAIUSRRFOISEE @ ¢IaEt2. set

of said stripHari@efiz68%A WRStHe @I MoM AL (VG AR dpabIkBESmilitng ﬁth _
provi ded on the backpl ane trode fl rst s bei ng

7), the el 8 f th
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set of said s,{lf}japatluislggned@g éradebad aklispthyh width W and thickness hb
provided in the spacings between the el'ectrodes (Ca) of the first set and

el ectrigally 4 nsul at ' | f ' I
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matrix-addressable apparatus can be operafed as photodetector.

6. A matrix-addressable optoelectronic apparatus according to claim 1,

20 characterized in that the optoelectronically active material (3) is a liquid
crystal material, whereby the matrix-addressable apparatus can be operated as
display with reflecting, absorbing or polarizing pixels (5).

7. An electrode means (EM), for use in the matrix-addressable
optoelectronic apparatus according to claim 1, comprising a thin-film

25 electrode layer with electrodes (g,, €,) in the form of parallel strip-like
electrical conductors, wherein the electrode layer is provided on an insulating
surface of a backplane (7),
characterized in that the thin-film electrode layer comprises
a first set of said strip-like electrodes (g,) of width w, and thickness h,

30 provided on the backplane (7), the electrodes (g,) of the first set being
mutually spaced apart by distance d equal to or greater than w,,
a second set of said strip-like electrodes (g,) with width wy, and thickness h,
provided in the spacings between the electrodes (g,) of the first set and
electrically insulated therefrom by a thin film (6) of an electrically insulating



either Wa or W, with the spacing distance d between the el ectrodes (Ea) of
the 5 first set being wb+28, and that the electrode |ayer wth el ectrodes
(Ea, Eb) wod3/osiee3 i nsulating thin film(6) forns a gl obal polravae/obager in
the el ectrode means (EM on the backplane_(7) thereof. 8. An el ectrode
means (EM according to claim?7, charact edi’zed in that the insul ati ng
walls (6a) between the electrodes (Ea) of the first set and the

el ectrodes (Eb) of the second set form portions of the thin fllm(?_) of

i nsul ati ng ndnaterial voilothigkaessd and 2 deast gusndipe alng thfesidggdges oithe
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e e e T
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the el ectrodd M)f@ﬂ thPthCEP]@@?r(&ié&erGEﬁ Eb) and 20 insul ating material (6)
forma gl obal planar |ayer of thickness ha in the electrode neans (EM on
t he backpl an€8 (7) Aﬂil@ll@ﬂ)]fode&neéﬁls elEM:)ta’dcdedimigabscl(lw abamaademzed m tHati m 7,
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10 electrodes (g,) of the second set form portions of the thin film (6) of
insulating material provided in a layer covering the side edges of the
electrodes (g,) of the first set up to the top surface thereof as well as the
backplane (7) in the spacings between the former, and that the electrodes (&)
of the second set are provided in recesses between the wall portions (6a) of

15 the insulating thin film (6) and above a portion (6b) thereof covering the
backplane (7), the electrodes (&) of the second set being flush with the top
edge of the insulating walls (6a) as well as the top surface of the electrodes
(e,) of the first set, whereby the electrodes (g,) of the second set have the
height hy, = h, - 8, and that the electrode layer with electrodes (€,, €,) and

20 insulating material (6) form a global planar layer of thickness h, in the
electrode means (EM) on the backplane (7) thereof.

9. An electrode means (EM) according to claim 7,
characterized in that the electrodes (g,, €,) as well as the backplane (7) are
made of a transparent or translucent material.



