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Picture display device. and )Ilethod of manufacturing a picture display device. 

The invention relates to a picture display. device comprising two. 

supporting plates which enclose an electro-optical layer, a first supporting plate being 

provided with a plurality of at least substantially transparent picture electrodes and the facing 

supporting plate comprising at least one counter eJectrode, the first supporting plate having at 

5 least substantially tran$parent conducu;;r tracks which are connected to respective contact 

faces on which a semiconductor driving device is arranged, a first set of the transparent · · 

· c0nductor. tracks comprising the picture electrodes. 

The invention also relates to a method of manufacturing a picture dispfay ·· 

device, in which method an at least substantilily ·transparent conducting layer is provided on 

10 a supporting plate, the conducting layer is provided with an etching mask and a pluraiity of 

15 

. . . 

·picture electrodes· and conductor tracks is etched from ~ conducting layer while masking 

the etching mask. 

. A known piCture display device of the type described in the opening · 

paragraph comprises two transparent, parallel supporting plates of glass enclosing an elec~ 

optical layer of a liquid crystalline material. A first one of the two supporting plates is · 

provided with a plurality of substantially transparent picture electrodes which are connected 

· via substantially transParent conductor tracks to respective contact faces which are formed by 

20 the.relatively narrow ends of the conductor tracks .• The facing supporting plate is provided 

with ·a counter electrode which is also transparent. A semiconductor driving device is 

arranged on the contact faces~ which device is provided with a corresponding number of 

contact faces which are connected in an electrically conducting manner to the contact faces of 

the picture display device by means of conducting bumps. The pictiJre electrodes are .driven 

25 by means of the driving device. 

In the known device, indium-tin o~ide is used for the electrodes and 

conductor tracks. Although indium-tin oxide is an electrical conductor, this material, likewise 

as other transparent conducting materials such aS, for exampl~ tin oxide doped or not doped 

with antimony, has a considerably· higher specific resistaitce than most metals ~d other 
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metallic materials. Notably in advanced picnire display_ devices using a Super Twist Nematic 

(STN) liquid crystalline layer as an electro-optical layer, in which the thickness of the picture 

electrodes is preferably kept relatively thin, the use of a transparent conductor material for 

the conductor tracks leads to a ci>nsiderable resistance per square. 

5 This drawback does not only apply to the picture electrodes but also, if 

not even more; to electrodes located outside the actual image plane and used for driving the 

seiniconductor driving device, which electrodes are generally provided simultaneously ·to 

facilitate simpler Processing. 

To decrease the total resistance_, notably of the narrow ends of the 

10 conductor tracks, the conductor tracks are therefore coated outside the sealing edge with a 

meiallic top coating of nickel or· chromium which reduces the resistance per square of the 

conductor tracks by an order of magnitude already at a· comparatively small thickness. The 

metallic top coating is then provided as far ·as the contact faces but leaves· the contact faces . . . 

completely _clear in order that the conductor bu~ps directly contact the transparent conductor 

15 ·material, i.e. without the interposition of the nickel top coating. It appears that it is not (very 

well) poSsible to fealise a satisfactory and reliable contact of the cooductor bumps with the . . 

material of the top coating when using conventional connection techniques such as, for 

example thermocompression, -gluing and· soldering, whereas such a contact with· the subjacent 

~sparent conductor material readily is obtained. This is presumably due to a thin oxide . · 

20 layer which fornis on the metallic top coating and insulates the conductor bump effectively 

from the conductor track. Such an· insulating oxide layer is not fonned on the subj&cent 

transparent conductor material. 

Although the series resistance of the conductor tracks is. thus considerably 
. . . . 

reduced and satisfactory interconnections between the driving device and external connections 

25 .and between the driving·device and.the picture display device can be established, "the known 

device n~ertheless appears to operate unsatisfactorily in practice • 

. This becomea notably manifest when the semieonductor driving device 

·comprises a plurality. of ICs. Contacting niay then differ c0nsiderably from IC to IC, and 

notably tbe resistance differences at the inputs (and, for example the supply contactS) lead to 

30 variations of the output vol tag~, hence to variations of the voltages ai the picture· electrodes. 

· As these voltages then differ from IC to IC, blocks of lines are proVided with different ~riye 

voltages, referred to as block errors. 
Moreover, the manufacture of the known -device appears to be not: very 

reproducible and thuS leads . to an inadmissibly large number of rejects. 
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It is, inter alia an object of the present invention to provide a picture 

display device and a method of manufacturing a picture display device of the type described 

in the opening paragraph in which these drawbacks are obviated or at least considerably 

mitigated. 

5 According to the invention, a picture display device of the· type described 

in· the opening paragraph is therefore characterized in· that at least a part of a second set of 

the transparent conductor tracks is provided at least at their end with a metallic top coating 

which leaves the contact face associated with the end at least partially clear •. Preferably, also. 

· the first set of transparent conductors is provided· with such a metallic top coating. 

10 The invention is based, inter alia on the rec0gnition that the unsatisfactory 

operation and poor reproducibility of the known device lead to considerably varying drive 

voltages, notably at the input side and· other drive connections, hence to varying drive 

voltages of the picture electrodes. In the known device, the drive voltages are not only · 

different from picture ·electrode to picture electrode, but particularly from group to group due 

15 . to picture electrodes which are driven by different ICs (block errors) and, moreover, from 

picture display.device to picture display device. The inv~tors have recognized that such 

voltage variations result from resistance variations in the conductor tracks due to (inevitable) 

positioning errors of the semiconductor driving device with respect to the ~etallic top 

coating. 

· 20 . Due to such· positioning errors, the distance between a conductor bump 

and the beginning (or the end) of the metallic top layer in one conductor track may be larger 

or smaller than in the other conductor track,· and moreover~ this distance may vary .from 

picture display device to picture display· device. Due to the considerably larger resistance per 

square ·of the uncoated part of a .conductor track with respect to the part coated with the 

25 metallic top coating, such differences in distance between the conductor bump ·and the 

beginning of the metallic top coating lead to considerable resistance variation$, notably in the . 

often relatively narrow ends of the conductor tracks and to accompanying variations in the 

· voltages at the drive and control inputs of the ICs associated with the driving device. 

In the device aceording tO the invention, such resistance variations are 

30 largely reduced because the m.etallic top coat1ng does not end i.n front of a contact face but 

also extends across the contact face. To c0mpensate for resistance variations due to 

positioning tolerances in the direction of the metal track~ a preferred embodiment is 
. . 

characterized in that the metallic contact coating continues towards a contact ·face in the form 

of a relatively narrow metal track. According to the invention, t,Jte metal track covers a 
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contact face only partially, but already at a small width a metal ~k leads to a consid~rable 
. . 

reduction of the resistance per square so. that mutual differences in resistance between 

conductor tracks are consid~ly smaller. On the other hand, at the area of the contact face 

. the surface of the. transparent conductor material rem3.ins' uncoated so as to ensure a 

5 satisfactory and reliable electrical contact with a conductor bump. The invention thus yields a 

considerably beiter effect and a greater reproducibility of a device of the type described in 

· the opening paragraph. Similar advantages are obtained if the electrodes which form part of 

the picture electrodes are provided with a metallic contact coating. 

· ·1n a special embodiment of the picture display device according to the 

to invention the metal track is formed in that the metallic top coating is constricted at the area 

of the contact face tO only a part of its width, more particularly to less than half ()f its width. 

In the latter case. more' than half the surface area of a contact face remams available for 

realising a satisfactory electrical contact with a conductor bump. Since the metal track is. thus 

a continuation of the metallic top coating, the metal track can be provided in the same 

15 deposition step as the.other part of the metallic top coating.· 
. . 

According to the invention, a method of manufacturing a picture. display 

device of the type deseribed in the opening paragraph is therefore characterized in that a 

deposition mask is arranged on the conductor tracks and picture electrodes, whiCh mask 

leaves clear a comb-shaped pattern having teeth which are narrower than the Conductor. 

20 tracks, at least one of the teeth extending at the location of an end of a conductor track and 

an associated contact face, and in that metal is· setE:ctively deposited on the conductor track 

while masking the deposition mask. At the location of the at least one tooth, the metal track 

is thus formed which is contiguous with the other part of the metallic top coating thus 

deposited. on. the conductor tracks, which is formed at the area of the basic pOrtion of the 

25 comb-shaped pattern. For such a selective deposition use may be made of, for example · 

electrodeposition in which metal is selectively deposited on the conductor tracks but !lot in 

between these traeks. 
·In this method the clePosition mask is to be aligned with ~t to the 

conductor tracks which have meanwhile been formed. To enhance the aligning tolerances to 
. . 

30 be taken into account, a particular embodiment of the method according tc>· the invention is 

c~zed in that such a deposition mask is used that it leaves clear a comb-shaped pattern 
. . . . .· . 

having at least substantially ~uidistant teeth which are positioned at a mutual pitch which is · 

at most and preferably at ·1east substantially equal to the width of. a. conductor track at the .. 

·location o.f an aperture~ In· that case, the deposition of the metal ·track is insensitive to a 
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displacement of the deposition mask in a direction transver~ to the conductor track, because · 

at least one tooth of the comb-shaped pattern will always be positioned on a conductor ~k 

when using such a deposition mask. Moreover, the use of a selective deposition technique 

always leads to metal being deposited at least substantially exclusively on the conductor 

S tracks so that also in· this connectio~ the alignment of.the deposition mask is not very critical. 

In a further embodiment of the method according to the invention, a 

mutual distance which is larger than half the width of the conductor track is maintained in 

10 the deposition mask between the teeth of the comb-shaped pattern. In that case, the conductor 

track at the area .of U:ie metal track will remain· free from metal across half its width or more 

so that a ~ufficiently fr~ contact.surface remains to ensure a satisfactory, reliable contact 

with a conductor bump of a semiconductor driving device arranged thereon. 

In a preferred embodiment of the method according to the invention the 

15 etching mask is formed by locally exposing and subsequently developing a positive 

photoresist layer, i.e. a photoresist whose exposed parts are removed by developing. The 

deposition mask can then be simply formed by locally exposing the etching mask after the 

picture electrodes and the conductor .tracks have been etched, while the desired. pattern of the 

deposition mask is imaged in the etching mask, and by subsequent developing. 

20 In the method according to the invention, the conductor tracks can be 

metallized. 

These and other aspects of the invention win be apparent from and 

25 elucidated with reference to the embodiments described hereinafter. 

In the drawings 

Fig. 1 is a plan view of a picture display device according to the 

invention; 

·Fig. 2 ~s a cro•sectional view taken on the line 11-Il ~f the picture 

30 display device in Fig. 1; 

Fig. 3a is a detailed view of an end of a conductor track of Fig. 1, 

provided with a metal track accofding· to the invention; 

Fig. 3b is a· detailed view of an end of a conductor track without a metal 

· track, ·and 
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·.Figs~ 3c-3e show variants of Fig. 3a, and 

Figs. 4-6 are plan views of a picture display device in successive stages of 

manufacture aceording to the invention. 

The. Figures are diagrammatic and not to scale. For the sake of clarity, 

some dimensions ate shown in an exaggerated- form. Corresponding components in the 

Figures have the. same reference numeral~ as much as possit>le. 

The picture display device shown in Figs. 1 and ·2 comprises. two 
. . 

10 transparent supporting plates 1, 2 of glass which are interconnected by means of a sealing 

edge 3 while forming a gap 4 in which an electro-optical· layer. 5 of a liquid crystalline 

material is encloSed. A firSt one of the ~o supporting plates 1 is provided at its side. facing 

the liquid 5 with a plurality of at least substantially transparent picture electrodes 61-67, 71-

77, 81-87, 91-97 of indium-tin oxide (ITO) which are located in groups and can generate, 

. · 15 per group, a given set of characters. A transparent electrode 9 of indiuni-tin oxide 

constituting a counter electrode is arranged on the opposite supporting plate 2. The various 

ITO electrodes 61-67, 71-77, 81~87 are coated with a passivation layer and a separate ·or . · 

inseparate orienta~on layer 10, in this example of a sUitable polyimide. 

The picture electrodes 61·67, 71-77, 81-87 are individually connected to 

20 respective contact faces 12 by means of_ substantially transparent conductor tracks 11. The 
. . .. 

contact faces are formed by the·approximately 100 I'm wide ends of the conductor tracks ·11. 

A semiconductor driving device 13 is provided on the contact faces l~, which device has 

~orresponding contact faces (not shown) which are electrically connected to the contact faces 

12 of the conductor tracks 11 via conductor bumps 14. The conductor bumps 14 comprise 

25 gold and are secured tO the con~ faces 12 by meanl of an adhesive layer 15. The picture 

electrodes 61-67, 71-77, 81-87 can be driven as desired by means 9f the semiconductor · 

driving device 13. Via a plurality of ~tern~ Connections 16, the reciuired power supply 

voltages and input signals can be ~pplied to ~e driving device 13. The driving device_ 13 is 

moulded in a-suitable _synthetic material 19 so as to protect it from mechanical ·and chemical 

30 influences. 

ro reduce the series resistance of the conductor tracks 11, the conductor . 

tracks 11, and .notably their relati~y narrow ends, are· coated with an approximately 300 ilm . 

thick metallic top. coating 17 of nickel outside the sealing edie 3, i.e. outside the image plane 

. of the device. This:toP coating 17 bu a ~l?Ulce per square of approxiinately 10 0/0 
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which is considerably lower than the subjacent, approximately 2500 nm thick conductor track 

11 of indium-tin oxide whose resistance per square is approximately 250 0/0. A drawback 

of such a top coating 17 is, however, that it appears to be difficult to realise a satisfactory 

.. and reliable electrical contact with a conductor bump 14, using conventional connection 

S techniques such as gluing, soldering or thermocompression, which electrical contact~ be 

realised satisfactorily on the subjacent conductor track 11. According tO the invention, a 

conductor· track 11 is therefore only entirely coated with_ the nickel top coating 17 up to the 

proximity of a contact face 12 and in this example the top coating 17 is constricted to a part 

of its original width at least at the area of the contact face 12. The top coating 17 continues 

10 in the direction of the contact face 12 in the form of an approximately 25 µm narrow metal 

track 18 which extends midway across the contact face 12. This is shown in detail in Fig.-

3a. 

The metal track 18 covers the contact face 12 and the preced~g part of 
. 

the conductor track 11 only partially, but a considerable reduction of the resistance per 

15 · square of the conductor track 11 is realised already at a small width. Notably resistanee 

variations between conductor tracks and variations from picture display device to picture 

display device due to positioning errors of the driving device 13 are reduced thereby. For 

further clarification, Fig. 3b shows the configuration of 3a without the metal track 18. 

The positioning tolerance 8 of the driving device and the metallic top 

20 coating 17 with respect to each other is approximately SO µm, so that the nominal position of 

the conductor buinp 14 is spaced apart from the metallic top coating 17 by approximately SO 

µm, which is shown by means of the line 20. If due to positioning and alignment errors the 

metal coating 17 and the conductor bump 14 have both moved towards each other by 50 µm, 

they will touch each other and the resistance of the conductor track 11 in the case· of both 

25 Fig. 3a and Fig. 3b is mainly determined by the resistance of the metallic top coating, i.e. 

the nickel coating having a resistance per square of approximately 10 0/0. Over a distance 

of 100 µm, this resistance in the approximately 100 µm wide end of the conductor track is: 

R = 100 pm x 10 O/D = lO O 
100 pm 

In the other extreme case, in which the conductor· bump 14 and the metallic top coating 17 

are both spaced apart by 50 I'm, the resistanee is entirely determined by the indium.;.tin ·oxide 

30 of the conductor track 11 as regards the first 100 µmin the situation shown in fig. 3b. At a 

resistance per square of 250 0/0, this yields a tOtal resistance R of: 
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R ~ 100 µ.m x· 250 O/c = 250 0 
100 µm 

PCf/IB94I00426 

This means·that in the situation of Fig. 3b the resistance may vary from conductor track to 

conductor track and from. device to device by a factor of 25, which in relevant cases leads to 

unacceptable variations of the drive voltages of the picture electrodes. 

·However, if according to the invention the metallic top coating does not 

end in front of the -contact face but continues iri the form of a metal track across the contact 

face, the resistance in the first 100 µm of the conductor track is considerably reduced to a 

value.of: 

.R = 100 µm x 10 0/C = 40 O 
25 . µ.m 

at a relatively narrow nickel track of only approximately 2s µm wide as is shown in Fig. 3a. 

10 This means that the resistance of a conductOr trac~ 11 may only deviate.by a factor of 4 due 

to positioning and alignment errors from the resistance of another conductor track, With 

which such resistance variations have been reduced by more than a factor of siX as compafed 

with the situation of Fig. 3b. By widening the metal track 18, a further reduction can be 

achieved, be it that always a sufficient quantity of free • rro surface of the conductor track· 11 

15 must remain to realise a satisfactory electrical contact with the conductor bump 14. A 

·satisfactory contact is possible in the ~evant case as long as half or more of the contact face 

12 is free., This means that, starting from a SO µm wide nickel track, possible resistance 

variations in the conductor tracks can be reduced by more than a factor of 12 as cc>mpared 

with the situation shown in Fig. 3b. Moreover, the resistance variations maybe reduced by 

20 starting from a thicker metal track so that·its resistance per square will decrease, or, notably 

when more· surface area is required for the bump, by widening the· conductor track at the 

area of the contact face, as is shown in Fig.- 3c. Fig. 3d shows an example in· which strip­

shaped projections (which, if neeessary, may extend thrOughout the width of the aperture) 

reduce voltage variations due to positioning tolerances transverse to the direction of the 

25 electrodes. Fig. 3e shows a further variant of Fig. 3a. 

. To manufactUre the picture display <feVice,' an approximately 2500 nm 

thick layer of indium-tin oxide is· provided on a glass plate. and subsequently coated with a 

IayCl° of positive photoresisi. By exposing the photoresist layer vta a photolithographic mask 
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and developing it; while the exposed parts of the photoresist layer are dissolved, an etching . 

mask is formed therefrom with which the ITO layer is etched in a pattern while masking the 

etching mask and the picture electrodes 61-67, 71-77, 81-87 and conductor tracks 11 are 

formed, see Fig. 4. 

5 ·According to the invention, a deposition mask is subsequently provided on 

the conductor track, which mask leaves clear a c:Omb-shaped pattern 23 having teeth 24 

which are narrower than the conductor tracks 11, at least one of which teeth extends across 

the end of a c:Onductor track 11 and the associated contact face 12. Such a deposition mask is 

formed by exposing the etching mask 21 of still unexposed positive photoresist via a 

10 photolithographic mask 22 ·in a pattern which is the complement of the desired deposition 

mask, see Fig. 4. This photomask 22 leaves clear a comb-shaped pattern 23 having 

substantially equidistant teeth 24 spaced apart by a regular pitch p. The pitch p in this 

example is equal to the width w of the conductor tracks 11 so that always at least one of the 
. . 

teeth 24 of the.pattern 23 will be positioned on a conductor track 11. Thus, the method is 

15 insensitive to lateral alignment errors of the mask 22, also when the pitch p is chosen to be 

smaller than the width w. 

While masking the photos:nask 22, the etching mask 21 is exposed in a · 

pattern which is complementary to the pattern of the ultimate deposition mask 24. By 

subsequently developing the etching mask, in which the exposed pans are dissolved, the 

20 desired depositien mask 2S is thus obtained, see Fig. S. This mask leaves clear the comb­

shaped pattern 23 which is defined by the pbotomask 22. 

Subsequently the assembly is introduced into an electroless nickel-plating 

bath with which nickel is selectively deposited on the free indium-tin oxide of the conductor 

tracks 11. There is no nickel deposition of any significance between the conductor tracks 11 

25 or at the area of the deposition mask 25. The deposition mask is subsequently removed so 
, I . . 

· that the structure of Fig. 6 is obtained, with conductor tracks 11 coated' at least at their ends 

with 8n approximately. 300 nm thick. top coa~ng of nickel, the nickel coating 17 narrowing at 

the area of contact faces 12 associated with the conductor tracks 11 to metal tracks 18 having 

· a width of approximately 2S µm extending across the contact faces 12. 

30 At the area of the image plane, a passivation layer and a separate or 

inseparate · orientatio~ layer are provided on the picture electrodes, wbeteafter the glass plate 

is composed in a conventional manner with a second glass plate to form a cell which is filled . 

with liquid crystalline material. The cell is subsequently finished in the conventional: manner, 

with, inter alia a semiconductor driving device being positioned on the contact faces of the 
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conductor tiacks and the device being provided with a power supply and a suitable housing. · 
. . . . 

· Although the invention is described with tefer.ence to some embodiments, 

· it will be evident that the invention is by no means limited. to the embodiments· described. 

· Many variations ~d forms are possible within the scope of the invention. For example,. in 

s the method described the metallic top coating may also be provided after the glass plates 

have been formed to a cell. However,. it is·.preferred to metaliize the conductor tracks on a 

10 

.. substantially flat supporting plate, as in the embodiment shown, because it is thereby avoided 

that metal residues are left, notably at the sealing edge, which might otherwise cause a short 

circuit. 

Moreover, the use of a metallic top coating is not litnited to nickel, but 

also other metals or metal-like.materials may.be used within the.scope of the inv~tion, such 

as, for example chromium, molybdenum and tantalum or metal alloys and metal compounds. 

Furth~ore, selective deposition technique$ .other than electrol~ deposition may be uSed 
. - '• 

. such as, for example other forms of electfodeposition in which the conductive power of the 

15 . conductor tracks on which metal is to be depo~ted can always be used to advantage. 
. . 

For the material of the conductor tracks another transparent conductor 

may be used instead of ITO, such as doped or non-doped tin oxide. The same applies to the 

counter electrode whiCh may also be divided into. a number of separate counter electrOdes 

which can be driv~ individually so as to limit the total number of conductor tracks of the 

20 device, which is usuatly referred to as multiplexing. 

The inv.ention is neither limited to real liquid crystal.picture display · 

devices, but may be used to advantage in all flat-panel picture display devices in which a 

semiconductor driving device is integrated on a substrate together with. the display panel. Iri 

. addition to real liquid crystal picture display devices, the invention is also advantageously 

.25 applicable, for example in PDLC (Polymer Dispersed Liquid Crystal) devices in which liquid 

Cf)'stalline material is di~ in a polymer, as well as for plasma and.other flat-panel 

fluorescence picture display devices. Mo~ver, .the invention may. not only be used for 

passive devices, in which the picture electrodes are directly driven by the driving device, but 
~ . . . . 

·also for active devices in which the. picture electrode is driven via a matrix of active 

30 (se.micoriductor) switching elements. 
. . : 

.Generally, the mvention provides a picture display device in which drive 

circuits and pictilre electrodes .are d~ven via partly mef:8llized, substantially transparent 

conductor tracks, in which resistance variations in the conductor tracks and the 

accompanying voltage variations on the picture electrodes are effectively reduced. The 
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invention thus leads to a higher reproduCibility and a lower number of rejects .of the device. 

Moreover, the invention pl'(>vides a very practical method of manufacturing such a device, in 

which the deposition mask required for metallizing ·conductor tracks need not be aligned very 

critically • 
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Claims:· 

I lllllll llllll lllll lllll II llll . 
* C L · M S * 

. 1. A picture display device compzi:sing two supporting plates which enclose 

an electro-optical layer, a first supporting plate being provided. with a plurality of at least 

substantially transparent picture electrodes and the facing supporting plate comprising at least 

one counter electrode, the first. supporting plate having at least substantially transparent · 
. . . 

5 conductor tracks which are connected to respective contact faces on which a semiconductor 

driving device is arranged, a first set of the transparent conductor tracks comprising the 

picture electrodes, characterized in that at leaSt a part of a second set of the transparent 

conductor tracks is provided at least at their end with a metallic tOp coating which leaves the 

contact face associated with the end at least partially clear. 

10 2. A picture display device. as claimed in Claim 1, characterized in that also 

the first set of the transparent conductor· tracks is provided at least at their end with a 

metallic top eoating which leaves the contact face associated with the end at least partially 

clear. 

3. A picture display device as. clai~ed in Claim 1 or 2, characterized in that 

15 the metallic top coating leaves clear a circular or p0lygonal surface area of the contact face. 

4. A picture diSplay deVice as claimed in any one of Claims 1 to 3, 
. . .• 

characterized in that the metallic top coating comprises a metal track which extends across 

the contact face but covers· only a part thereof • 

. 5. A picture display device as claimed in Claim 4, characterized in that the 

20 metallic top coating is constricted proximate to a contact face to a metal track of a part of its 

width. 

6. . A picture display device as claimed in Claim S, characterized in. that the 
. . 

metallic top coating is constricted proximate to a contaCt face to less than half of its width. 

·. 7. A picture display device as claimed in any one of the preceding Claims, 

25 chari.cterized in that the electro-optical layer comprises a liquid crystalline material and the 

metallic top coating comprises nickel or chromium •. 

. 8. ·. . A method of manur.cturing a picture display device, in which an at least 

substantially transparent conducting coating is provided on a supporting plate, the conducting 

· coating is provided with an etching maik, and a plurality of. picture electro4~. and conductor 

. ' 
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tracks are etched from the conducting coating while masking the etching mask, characterized 

in that a deposition mask ls arranged on the conductor tracks and picture electrodes, which 

mask leaves clear a comb-shaped pattern having teeth which are narrower than the conductor 

tracks, at least one of the teeth eXtending at the "location of an end of a conductor track and 

5 an associated contact face, in that metal is selectively deposited on the conductor track while 

masking the deposition mask, in that the supporting plate is connected to a second supporting 

plate while forming a gap, after the conductor tracks have been provided with a metallic top 

coating, and in that the gap is filled with liquid crystalline material. 

9. · A method as claimed in Claim 8, characterized in that a deposition mask 

10 is used which leaves clear a comb-shaped pattern having at least substantially equidistant 

teeth which are positioned at a mutual pitch' which is at most and preferably at le8$t 

substantially equal to the width of a conductor track. 

10. A method as claimed in Claim 8 or 9, charac~ed in that the etching 

mask is formed by locally exposing and subsequently developing a positive photoresist layer, 

15 and in that, after the conductor tracks and picture electrodes have been etched, the deposition 

mask is formed by exposing the etching mask complementary to the comb-shaped pattern and 

by subsequently developing it. 

I 1111111 111111 111111111111 1111 
* C L M S * 
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