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FIGURE 5 
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THREE ELECTRODE STRUCTURE 
ELECTROLUMINESCENT DISPLAY DEVICES 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates in general to elec 
troluminescent display devices, and more particularly, an 
improved sub-pixel structure device resulting in higher 
ef?ciencies, higher yields, larger display siZe capabilities, 
and simpler manufacturing methods. 

[0002] Existing electroluminescent display structures, are 
limited in siZe due to the high resistivity of the patterned 
transparent column conductors Which creates excessive volt 
age drops and poWer losses as greater line lengths and/or 
higher resolutions are sought. These high resistances further 
limit device siZe by adding to the (RC) time constant of the 
display elements, thereby complicating various existing 
voltage drive methods. A method currently under develop 
ment to alleviate these problems adds an active matrix 
behind each display element Which essentially removes siZe 
limits and alloWs separation of the addressing voltage and 
frequency from the phosphor exciting voltage and fre 
quency, hence offering higher brightness and ef?ciency. In 
order to accomplish an active matrix in electroluminescent 
display devices, the active transistor elements behind each 
pixel must be high voltage devices and the number of 
required high voltage devices is the product of the number 
of columns and roWs. This compares unfavorably to the 
number of high voltage devices in existing passive drive 
methods Where the total equals the sum of number of 
columns and roWs. 

[0003] It is, therefore, an object of the present invention to 
obviate the disadvantages of prior art by reducing electrode 
poWer losses. A further object of the present invention is to 
reduce the electrical time constant of existing electrolumi 
nescent devices. Still other objects of the present invention 
are balanced material interfaces thereby minimizing retained 
image phenomenon, larger siZe display design con?gura 
tions, and a reverse construction to alloW electrode structure 
to be completely fabricated and tested for conformity to 
speci?cations prior to adding the light emitting layer. 

SUMMARY OF THE INVENTION 

[0004] In general, in one aspect, the invention features an 
electroluminescent display device having a light emitting 
layer, the light emitting layer featuring a ?rst and a second 
surface on opposites sides of the layer, an electrode assem 
bly in contact With and on the ?rst surface of the light 
emitting layer and a transparent conductive layer in contact 
With the second surface and on a side of the light emitting 
layer opposite from the electrode assembly. 

[0005] Implementations of the invention include one or 
more of the folloWing. The electrode assembly features a 
combination of a plurality of line patterned roW and column 
electrodes With a plurality of sub-pixel roW electrodes. The 
roW and column line patterned electrodes are separated by a 
?rst insulating layer. The sub-pixel roW electrodes are adja 
cent to the column sub-pixel electrodes and in immediate 
contact With the light emitting layer and are connected to at 
least one of the line patterned roW electrodes through 
conductive vias featured in the insulation layer betWeen the 
roW and column line patterned electrodes. 
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[0006] The electrode assembly may also feature a plurality 
of column sub-pixel electrodes adjacent to the roW sub-pixel 
electrodes. The roW and column sub-pixel electrodes are 
separated from the line patterned electrodes With a second 
insulating layer, are in immediate contact With the light 
emitting layer and are connected to at least one of the line 
patterned roW and column electrodes, respectively, through 
conductive vias featured in the insulation layers betWeen the 
different electrodes. 

[0007] In a speci?c aspect of the invention, the electrolu 
minescent display device features a plurality of roW and 
column line patterned electrodes, separated by an insulating 
layer, a plurality of roW sub-pixel electrodes adjacent to the 
column line patterned electrodes and connected through 
conductive vias to the roW line patterned electrodes, a light 
emitting layer in contact With the sub-pixel and column 
electrodes, a transparent pixel de?ned conductive layer in 
contact With the side of the light emitting layer opposite 
from the electrodes, and a transparent substrate in conduct 
With the conductive pixels. The contact betWeen the sub 
pixel electrodes and the roW line patterned electrodes is 
facilitated by a plurality of electrically conductive vias, each 
via extending through the insulating layer. 

[0008] The electrode assembly may also feature a sub 
strate, a plurality of opaque line patterned roW and column 
electrodes separated by an insulating layer, and a plurality of 
roW sub-pixel electrodes adjacent to the column electrodes. 
The insulating layer has conductive vias connecting the line 
patterned roW electrodes With the roW sub-pixel electrodes. 

[0009] The electrode assembly may also feature column 
sub-pixel electrodes adjacent to the roW sub-pixel electrodes 
and in contact With the light emitting layer. A second 
insulating layer separates the roW and column sub-pixel 
electrodes from the column line patterned electrodes. The 
roW and column sub-pixel electrodes are connected to the 
roW and column line patterned electrodes by conductive roW 
and column vias featured in the ?rst and second insulation 
layer, respectively. In this case the transparent conductive 
?lm layer may be a continuous unpatterned ?lm. 

[0010] The electrodes may be opaque, high conductivity 
metals or alloys such as aluminum or chromium or super 
conductors. The active area of the electroluminescent device 
may be hermetically sealed With a cover glass alloWing 
exposure of the electrode contacts. The line patterned elec 
trodes may extend to parallel edges of the substrate for 
electrical contact With the exciting voltages. The column line 
patterned electrodes may be directed perpendicular to the 
roW line patterned electrodes. The different layers may be 
formed by chemical vapor deposition, thermal evaporation, 
electron beam deposition and sputtering. The vias in the 
insulating layers may be formed by photolithography, laser 
ablation or masking methods. The light emitting layer may 
be a thin ?lm and it may consist of organic electrolumines 
cent materials. The substrate may be an opaque or transpar 
ent material selected from the group of silicon, ceramics, 
insulated metals and glass. 

[0011] In general, in another aspect, the invention features 
a method of manufacturing an electroluminescent display 
including the steps of manufacturing an electrode assembly, 
testing the electrode assembly, depositing a light emitting 
layer on the electrode assembly, depositing a transparent 
conductive layer on the light emitting layer and covering and 
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sealing the active area With a glass cover. The manufacturing 
of the electrode assembly may feature the steps of depositing 
a plurality of ?rst line patterned conductive metal electrodes 
on a substrate, depositing a ?rst insulating layer on the ?st 
line patterned electrodes, forming vias in the insulating layer 
in contact With the electrodes and depositing a plurality of 
second line patterned electrodes and a plurality of roW 
sub-pixel electrodes on the ?rst insulating layer, Wherein the 
roW sub-pixel electrodes contact the ?rst line patterned 
electrodes through the formed vias. 

[0012] In another aspect, the invention features a method 
of making an electroluminescent display by depositing 
transparent conductive pixels on a transparent substrate 
folloWed by the deposition of a light emitting layer. On top 
of the light emitting layer high conductivity metal line 
patterned column electrodes are simultaneously deposited 
With roW sub-pixel electrodes. An insulating layer is then 
deposited over the line patterned column and roW sub-pixel 
layer With conductive vias penetrating through the insulating 
layer thickness. An electrically conducting material is then 
deposited de?ning the line patterned roW electrode. The line 
patterned roW electrodes extend to the edges of the substrate 
for electrical contact and contact the roW sub-pixel elec 
trodes through the said vias. Acover glass is then added over 
the active structure hermetically sealing the device, but 
alloWing exposure of roW and column electrodes ends for 
electrical connection. This method may include depositing 
column sub-pixel electrodes adjacent to the roW sub-pixels 
and a second insulating layer separating the sub-pixel elec 
trodes form the column line patterned electrodes. The sec 
ond insulation layer has conductive vias connecting the 
sub-pixel electrodes to the line patterned electrodes. 

[0013] In yet another aspect, the invention features a 
method of making an electroluminescent device by depos 
iting line patterned column electrodes on a substrate of glass, 
ceramic or insulated metal extending to parallel edges of the 
substrate for electrical connection. An insulating layer, fea 
turing column vias and roW vias, is then added over the 
column electrodes. Line patterned roW electrodes are then 
deposited at right angles to column electrodes over the 
insulating layer and extend to parallel edges of the substrate 
for electrical connection. Another insulating layer is then 
deposited over the line patterned roW electrodes, preserving 
the column vias and adding roW vias. RoW and column 
sub-pixels are noW deposited connecting through roW and 
columns vias to appropriate electrodes. A light emitting 
layer of knoWn design is noW added on top of the roW and 
column electrode systems. An unpatterned transparent con 
ductive coating is deposited over and limited to the light 
emitting layer area. A cover glass acting as hermetic seal is 
noW added over the structure, but alloWing for edge con 
nection to the roW and column electrodes. 

[0014] Among the advantages of the invention may be one 
or more of the folloWing. The electrode assembly of the 
invention reduces the number and siZe of electrodes required 
to achieve high pixel resolution, alloWs the application of 
high conductivity opaque metal electrodes, and enables the 
manufacture of large siZe displays With reduced poWer 
losses. The invention provides the ability to manufacture the 
entire electrode assembly independent from the electrolu 
minescent portion of the device. This alloWs for testing of 
the electrode assembly prior to the deposition of the light 
emitting layer resulting in higher quality yields and 
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increased production throughput for the electroluminescent 
display device than currently possible. 

[0015] Other features and advantages of the invention Will 
be apparent from the folloWing description of the preferred 
embodiments, and the claims. 

BRIEF DESCRIPTION OF THE DRAWING 

[0016] FIG. 1 is a fragmentary vieW of a ?rst embodiment 
of the invention shoWing its application to an electrolumi 
nescent display device structure; 

[0017] FIG. 2 is a fragmentary vieW of a second embodi 
ment of the invention shoWing its application to an elec 
troluminescent display device structure; 

[0018] FIG. 3 is a fragmentary vieW of a third embodi 
ment of the invention shoWing its application to a three 
phosphor color electroluminescent display device structure; 

[0019] FIG. 4 is a fragmentary vieW of a fourth embodi 
ment of the invention shoWing its application to a three 
phosphor color electroluminescent display device structure; 
and 

[0020] FIGS. 5A, 5B, 5C, SD, SE, and SF illustrate some 
but not all pixel con?gurations that can be incorporated in 
electroluminescent display devices, employing the inven 
tion. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0021] Referring noW to FIG. 1, an electroluminescent 
display device 10 according to the invention, has a trans 
parent substrate 1 on Which is deposited a pixel de?ned layer 
of transparent conductive ?lm 7 of a required resolution. 
Each ?lm element 7a, 7b, 7c, . . . , represents one image 

pixel. A light-emitting layer 6 of a design Well knoWn to 
those in this ?eld, is deposited over the transparent ?lm 
element pixels 7. The light emitting layer 6 can have a 
plurality of sublayers. RoW sub-pixels 5 and line patterned 
column metal electrodes 4 of appropriate siZe and resolution 
are noW deposited simultaneously With the column elec 
trodes extending to parallel edges of substrate 1 for electrical 
contact to exciting voltages. In one example the electrodes 
consist of aluminum. Other high conductivity metals such as 
chromium or opaque metal alloys or superconductors can 
also be used. An insulating layer 3 of appropriate breakdoWn 
strength for roW to column isolation is then deposited With 
vias 11 positioned over the sub-pixels 5, penetrating into the 
insulating layer. In one example the insulating layer thick 
ness is 2000 RoW electrodes 2 are deposited on insulating 
layer 3 so as to contact the roW sub-pixels 5 through the vias 
11 in insulating layer 3 With the line patterned roW electrodes 
2 also extending to parallel edges of substrate 1 and being 
oriented perpendicular to line patterned column electrodes 4. 
A cover glass (not shoWn) is noW added, With a hermetic 
sealing material, extending over the active area of the 
structure, but alloWing exposure of roW and column elec 
trode ends for electrical connection thereto. 

[0022] In the embodiments that folloW, like reference 
numbers represent like elements. Referring noW to FIG. 2, 
an electroluminescent display device structure, according to 
this invention, is shoWn, having a transparent, ceramic, 
semiconductor, or insulated metal substrate 1, upon Which 
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line patterned metal roW electrodes 2 of required resolution 
are deposited. The line patterned roW electrodes extend to 
parallel edges of substrate 1 for electrical contact to exciting 
voltages. An insulating layer 3 of appropriate breakdown 
strength for roW to column isolation, is then deposited 
having conductive roW vias 11 penetrating through the 
insulating layer 3. Metal roW sub-pixels 5 and line patterned 
column electrodes 4 are deposited simultaneously on top of 
the insulating layer 3. The roW sub-pixels 5 are aligned With 
the vias 11 to contact the line patterned roW electrodes 2 and 
the line patterned column electrodes 4 extend to parallel 
edges of the substrate 1 and are oriented perpendicular to 
line patterned roW electrodes 2. One or more light-emitting 
layers of knoWn design 6 are then deposited. Transparent 
pixels 7 of required resolution are deposited over the light 
emitting layer. Acover glass (not shoWn) is noW added, With 
a hermetic sealing material, extending over the active area of 
the array display, but alloWing exposure of roW and column 
electrodes for electrical connection. 

[0023] Referring noW to FIG. 3, a three phosphor color 
electroluminescent display device structure, according to 
this embodiment of the invention, has a transparent substrate 
1, upon Which an unpatterned transparent conductive layer 
7 is deposited. A light emitting layer 6 of knoWn design is 
deposited over the transparent layer 7. The light emitting 
layer 6 can have a plurality of sublayers. RoW and column 
sub-pixels 5 and 8, respectively, of appropriate resolution 
and shape are deposited on top of light emitting layer 6. An 
insulating layer 3 of appropriate breakdoWn strength for roW 
to column isolation is then deposited having vias 11 and 12 
positioned over roW and column sub-pixels 5 and 8, respec 
tively. Line patterned roW electrodes 2 extending to parallel 
edges of the substrate 1 are then deposited on top of the 
insulating layer 3 so as to contact the roW sub-pixels 5 
through the vias 11. Another insulating layer 9 is deposited 
over the roW electrodes 2 While preserving vias 12 for 
column sub-pixels 8. Line patterned column electrodes 4 are 
noW deposited on top of the insulation layer 9 so as to 
contact the column sub-pixels 8 through the vias 12. The line 
patterned metal column electrodes 4 extend to parallel edges 
of substrate 1 and are aligned perpendicular to line patterned 
roW electrodes 2. A cover glass (not shoWn) providing a 
hermetic seal extending over the active light emitting area 
and alloWing exposure of roW and column electrodes for 
electrical connection thereto, is added. 

[0024] Referring noW to FIG. 4, a three phosphor color 
electroluminescent display device structure, according to 
this embodiment of the invention, has a transparent, 
ceramic, semiconductor, or insulated metal, substrate 1, 
upon Which line patterned column electrodes 4 of required 
resolution are deposited. The line patterned column elec 
trodes 4 extend to parallel edges of substrate 1 for electrical 
contact to exciting voltages. An insulating layer 9 of appro 
priate breakdoWn strength for roW and column isolation is 
then deposited With column vias 12 extending through the 
insulating layer 9. Line patterned roW electrodes 2 are added 
on top of the insulating layer 9, and extend to parallel edges 
of the substrate 1 for electrical connection. RoW electrodes 
2 are perpendicular to column electrodes 4. Another insu 
lating layer 3, through Which roW and column vias 11 and 12 
pass, is deposited over roW electrodes 2. RoW and column 
sub-pixels 5 and 8 are noW deposited on top of the insulating 
layer 3 and are positioned so as to contact the roW 2 and 
column 4 line patterned electrodes through the appropriate 
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vias 11 and 12, respectively. A light emitting layer 6 of 
knoWn design is deposited over roW 11 and column 12 vias. 
An unpatterned transparent conductive 7 layer is added over 
the light emitting layer 6. A cover glass (not shoWn) acting 
as a hermetic seal and extending over active light emitting 
layer, alloWing exposure of roW and column electrodes for 
electrical connection, is then laid doWn over the structure. 

[0025] Referring noW to FIGS. 5A, 5B, 5C, SD, SE, and 
SF, the displayed pixel con?gurations 20a, 20b, 20c, 20d, 
20c, and 20f are used mainly With the structures of FIGS. 
3 and 4, Where multi-color displays are required. Column 
sub-pixels can be con?gured as parallel stripes 22 of indi 
vidual color phosphors, or can be colored by utiliZing color 
striped ?lters over White line phosphors. Color pixels can 
also be con?gured With each color pixel having a preferred 
siZe and shape 24, 26, and 28 to alloW color compensation 
due to phosphor and ?lter ef?ciency. FIG. 5A Would be a 
preferred structure for full color since the vertical color 
striped ?lters 22 can be used With black spacers to cover 
light With either of the interfacing column sub-pixels ener 
giZed. Most other pixel designs require individual color 
pixel ?lter registration vertically and horiZontally, While all 
designs With shared roW sub-pixels require covering the roW 
sub-pixels since it lights With all shared sub-pixels. 

[0026] According to a method for manufacturing the ?rst 
embodiment of the invention (FIG. 1), an electrolumines 
cent display device is manufactured by depositing a pixel 
de?ned layer of required resolution as a conductive ?lm 7 
upon a transparent substrate 1, folloWed by the deposition of 
a light emitting layer 6 of knoWn design over the conductive 
pixel layer 7, and of a plurality of line patterned column 
electrodes 4 of high conductivity metal simultaneously 
deposited over the light emitting layer 6 With a plurality of 
roW sub-pixel electrodes 5. The line patterned column 
electrodes 4 extend to the edges of the substrate 1 for 
contacting the exciting voltages and the roW sub-pixel 
electrodes 5 are aligned over the transparent conductive 
pixels 7a, 7b, 7c. An insulating layer 3 is then deposited over 
the line patterned column electrodes 4 and roW sub-pixel 
electrodes 5 With conductive vias 11 penetrating through the 
insulating layer 3 thickness. The vias 11 are formed by 
photolithographic, laser ablation, or masking methods. An 
electrically conducting material, such as aluminum or chro 
mium, is then deposited de?ning the line patterned roW 
electrode 2. The line patterned roW electrodes 2 extend to the 
edges of the substrate 1 for electrical contact and contact the 
roW sub-pixel electrodes 5 through the conductive vias 11. 
A cover glass (not shoWn) providing a hermetic seal is noW 
added over the active structure but alloWing exposure of roW 
2 and column 4 electrodes ends for electrical connection. 

[0027] According to a method for manufacturing the sec 
ond embodiment of this invention (FIG. 2), an electrode 
structure is fabricated upon Which the active electrolumi 
nescent matrix is deposited. This process alloWs for a 
prefabrication and testing of the electrode structure prior to 
the deposition of the active electroluminescent matrix. High 
conductivity line patterned roW electrodes 2 are deposited on 
a substrate 1 of glass, ceramic or insulated metal extending 
to the edges of the substrate 1 for electrical contact. An 
insulating layer 3 With vias 11 penetrating through the 
insulating layer 3 is then deposited. Vias 11 are fabricated by 
photolithographic, laser ablation, or masking methods. A 
high conductivity metal is then deposited upon the insulating 



US 2001/0019243 Al 

layer 3, de?ning line patterned column electrodes 4 and roW 
sub-pixels 5. The line patterned column electrodes 4 extend 
to parallel edges of the substrate 1 for electrical contact, and 
the roW sub-pixels 5 contact the line patterned roW elec 
trodes 2 through the vias 11. This electrode system can noW 
be tested for conformance to speci?cations. A light-emitting 
layer 6 of knoWn design is noW added over this electrode 
system. Pixel patterned transparent electrodes 7 are noW 
deposited over the light-emitting layer 6 registering With 
columns 4 and sub-pixels 5 beloW the light-emitting layer 6. 
A cover glass (not shoWn) providing a hermetic seal is noW 
added over the active structure but alloWing edge-contact 
With line patterned roW electrodes 2 and line patterned 
column electrodes 4. 

[0028] According to a manufacturing method of the third 
embodiment of this invention (FIG. 3), an unpatterned 
transparent conductive coating 7 is deposited on a transpar 
ent substrate 1. A light emitting layer 6 of knoWn design is 
then deposited over the transparent conductive ?lm 7. Col 
umn 4 and roW sub-pixels 5 are then deposited over the light 
emitting layer 6 in a de?ned pixel con?guration. An insu 
lating layer 3 is then added over sub-pixels 5 With de?ned 
vias 11. The vias 11 are formed by photolithographic, laser 
ablation, or masking methods. RoW electrodes 2 in a line 
con?gured design are noW deposited extending to parallel 
edges of the substrate 1 for electrical connection. The line 
patterned roW electrodes 2 connect to the roW sub-pixels 5 
through the vias 11 in the insulating layer 3. Another 
insulating layer 9 is then deposited over the roW electrodes 
2, While preserving column vias 12. Line patterned column 
electrodes 4 are deposited on top of the insulating layer 9. 
The lines of the column electrodes 4 run perpendicular to the 
lines of the roW electrodes 2 and extend to parallel edges of 
the substrate 1 for electrical connection to the exciting 
voltages. The column electrodes 4 connect to the column 
sub-pixels 8, through the vias 12 in the insulating layers 3 
and 9. A cover glass (not shoWn) providing a hermetic seal 
is then added over the active light emitting structure but 
alloWing for edge connection to the roW 2 and column 4 
electrodes. 

[0029] According to a method for manufacturing the 
fourth embodiment of this invention (FIG. 4), line patterned 
column 4 electrodes are deposited on a substrate 1 of glass, 
ceramic or insulated metal extending to parallel edges of the 
substrate 1 for electrical connection. An insulating layer 9, 
is then added over the column electrodes 4, featuring column 
vias 12. The vias 12 are formed by photolithographic, laser 
ablation, or masking methods. Line patterned roW electrodes 
2 are then deposited at right angles to column electrodes 4 
over the insulating layer 9 and extend to parallel edges of the 
substrate 1 for electrical connection. Another insulating 
layer 3 is then deposited over the line patterned roW elec 
trodes 2, While preserving column vias 12 and adding roW 
vias 11. RoW 5 and column 8 sub-pixels are noW deposited 
connecting through roW 11 and column vias 12, respectively, 
to appropriate electrodes. A light emitting layer 6 of knoWn 
design is added on top of the roW 2 and column 4 electrode 
systems. An unpatterned transparent conductive coating 7 is 
deposited over and limited to the light emitting layer 6 area. 
A cover glass (not shoWn), providing a hermetic seal is noW 
added over the structure but alloWs for edge connection to 
the roW 2 and column 4 electrodes. In the illustrated embodi 
ments of FIGS. 1, 2, 3, and 4, the different layers that are 
shoWn may be deposited by knoWn techniques such as 
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chemical vapor deposition, thermal evaporation, electron 
beam evaporation, or sputtering. Because the deposition 
processes are basically knoWn, they are not discussed in any 
further detail herein. Also because the formation of the basic 
thin ?lms such as those forming the phosphor are also Well 
knoWn, the process involving the deposition of these ?lms is 
not described in any further detail herein. 

[0030] Additions, subtractions and other modi?cations of 
the disclosed embodiments of the invention Will be apparent 
to those practiced in this ?eld and are Within the folloWing 
claims. 

1. An electroluminescent display device comprising 

a light emitting layer having a ?rst and a second surface 
on opposite sides of the layer, 

an electrode assembly in contact With and on one side of 
the ?rst surface of said light emitting layer, and 

a transparent conductive layer in contact With said second 
surface and on a side of said light emitting layer 
opposite from the electrode assembly. 

2. The display device of claim 1 Wherein said electrode 
assembly comprises a plurality of ?rst line patterned elec 
trodes, 

a plurality of second line patterned electrodes, 

a plurality of ?rst sub-pixel electrodes adjacent to the 
second line patterned electrodes, 

a ?rst insulating layer, separating the ?rst and second line 
patterned electrodes, and 

a plurality of vias, each via extending from at least one of 
said ?rst sub-pixel electrodes through the said insulat 
ing layer, to one of said ?rst line patterned electrodes. 

3. The display device of claim 2 Wherein said electrode 
assembly further comprises 

a plurality of second sub-pixel electrodes adjacent to the 
?rst sub-pixel electrodes, 

a second insulating layer separating the ?rst and second 
sub-pixel electrodes from the second line patterned 
electrodes, and 

a plurality of vias, each via extending from at least one of 
said second sub-pixel electrodes through the said insu 
lating layers, to one of said second line patterned 
electrodes. 

4. The display device of claim 2 Wherein said electrode 
assembly comprises opaque ?rst and second line patterned 
electrodes. 

5. An electroluminescent display device comprising 

a plurality of ?rst line patterned electrodes, 

a plurality of second line patterned electrodes, 

a ?rst insulating layer separating said ?rst and second line 
patterned electrodes 

a plurality of ?rst sub-pixel electrodes adjacent to said 
second line patterned electrodes, 

a light emitting layer having a ?rst and a second surface 
on opposite sides of the layer Wherein said ?rst surface 
is in contact With said sub-pixel and second line pat 
terned electrodes, 
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a plurality of vias, each via extending from at least one of 
said ?rst sub-pixel electrodes through the said insulat 
ing layer, to one of said ?rst line patterned electrodes, 

a transparent conductive ?lm layer comprising a plurality 
of conductive pixels, in contact With said second sur 
face of said light emitting layer and on a side of said 
light emitting layer opposite from the sub-pixel elec 
trodes, and 

a transparent substrate in contact With the said transparent 
conductive ?lm layer on a side opposite the light 
emitting layer. 

6. An electroluminescent display device comprising 

an electrode assembly comprising 

a substrate, 

a plurality of ?rst opaque line patterned electrodes in 
contact With said substrate, 

a plurality of second opaque line patterned, 

an insulating layer separating ?rst and second line 
patterned electrodes, 

a plurality of ?rst sub-pixel electrodes adjacent to said 
second line patterned electrodes, 

a plurality of vias, each via extending from at least one 
of said ?rst sub-pixel electrodes through the said 
insulating layer to a ?rst line electrode, 

a light emitting layer having a ?rst and a second surface 
on opposite sides of the layer and said ?rst surface is in 
contact With said ?rst sub-pixel and second line pat 
terned electrodes, and 

a plurality of transparent conductive ?lm pixels, in con 
tact With said second surface of said light emitting layer 
opposite the sub-pixel and line patterned electrodes. 

7. The electroluminescent display device of claim 5 
further comprising 

a plurality of second sub-pixel electrodes adjacent to said 
?rst sub-pixel electrodes and in contact With said ?rst 
surface of the light emitting layer, and 

a second insulating layer separating said sub-pixel elec 
trodes and second line patterned electrodes and having 
vias connecting said second line patterned electrodes to 
said second sub-pixel electrodes through said ?rst and 
second insulating layers. 

8. The electroluminescent display device of claim 6 
Wherein the electrode assembly further comprises 

a plurality of second sub-pixel electrodes adjacent to ?rst 
sub-pixel electrodes and in contact With said ?rst 
surface of the light emitting layer, and 

a second insulating layer separating said sub-pixel and 
line patterned electrodes and having vias connecting 
said second sub-pixel electrodes to said second line 
patterned electrodes through said ?rst and second insu 
lating layers. 

9. The electroluminescent display device of claim 5 
Wherein said transparent conductive layer is a continuous 
layer. 

10. The electroluminescent display device of claim 5 
further comprising a cover glass placed over the device to 
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hermetically seal the active area and alloWing exposure of 
said ?rst and second electrode contacts. 

11. The electroluminescent display device of claim 5 
Wherein the plurality of ?rst and second line patterned 
electrodes extend to parallel edges of the substrate for 
electrical contact With the exciting voltages. 

12. The electroluminescent display device of claim 5 
Wherein the ?rst line patterned electrodes are directed per 
pendicular to the second line patterned electrodes. 

13. A method of manufacturing an electroluminescent 
device comprising the steps of 

manufacturing an electrode assembly, 

testing the electrode assembly, 

depositing a light emitting layer onto said electrode 
assembly, and 

depositing a transparent conductive layer onto said light 
emitting layer. 

14. The method of claim 13 further comprising the step of 

covering and sealing the active area With a glass cover. 
15. A method of manufacturing an electroluminescent 

device comprising the steps of 

depositing a transparent conductive ?lm layer on a trans 
parent substrate, 

depositing a light emitting layer on said transparent 
conductive ?lm layer, 

depositing a plurality of second line patterned electrodes 
and a plurality of ?rst sub-pixel electrodes on said light 
emitting layer, 

depositing an insulating layer on said light emitting layer, 

forming vias in said insulating layer registering over said 
?rst sub-pixel electrodes, 

depositing a plurality of ?rst line patterned electrodes on 
said insulating layer connecting to said sub-pixel elec 
trodes through the said vias, and 

covering and sealing the device With a glass cover. 
16. The method of claim 13 Wherein the step of manu 

facturing the electrode assembly for an electroluminescent 
device further comprises the steps of 

depositing a plurality of ?rst line patterned conductive 
metal electrodes on a substrate, 

depositing a ?rst insulating layer on top of the ?rst line 
patterned electrodes, 

forming vias in said insulating layer in contact With the 
electrodes, and 

depositing a plurality of second line patterned electrodes 
and a plurality of ?rst sub-pixel electrodes on the ?rst 
insulating layer, Wherein the ?rst sub-pixels contact the 
?rst line patterned electrodes through the formed vias. 

17. A method of manufacturing an electroluminescent 
device comprising the steps of 

depositing a transparent conductive ?lm layer on a trans 
parent substrate, 

depositing a light emitting layer on said transparent 
conductive ?lm layer, 
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depositing a plurality of ?rst and second sub-piXel elec 
trodes on said light emitting layer, 

depositing a ?rst insulating layer on said light emitting 
layer, 

forming vias in said insulating layer registering over said 
?rst sub-piXel electrodes, 

depositing a plurality of second line patterned electrodes 
on said ?rst insulating layer 

depositing a second insulating layer on said second line 
patterned electrodes, 

depositing a plurality of ?rst line patterned electrodes on 
said second insulating layer connecting to said sub 
piXel electrodes through said vias, and 

covering and sealing the device With a glass cover. 
18. The method of claim 13 Wherein the step of manu 

facturing the electrode assembly for an electroluminescent 
device further comprises the steps of 

depositing a plurality of ?rst line patterned conductive 
metal electrodes on a substrate, 

depositing a ?rst insulating layer on top of said ?rst line 
patterned electrodes, 

forming ?rst vias in said insulating layer in contact With 
said ?rst line patterned electrodes, 

depositing a plurality of second line patterned electrodes 
on top of said ?rst insulating layer, 
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depositing a second insulating layer on top of said second 
line patterned electrodes, While preserving the ?rst vias, 

forming second vias in said second insulating layer in 
contact With said second electrodes, and 

depositing a plurality of ?rst and second sub-pixel elec 
trodes on top of said second insulating layer, contacting 
said ?rst and second line patterned electrodes through 
said ?rst and second vias, respectively. 

19. The method of claim 15 Wherein said vias are formed 
by one of the methods including photolithographic, laser 
ablation and masking methods. 

20. The method of claim 15 Wherein the different layers 
are deposited by one of the methods including chemical 
vapor deposition, thermal evaporation, electron beam depo 
sition and sputtering. 

21. The electroluminescent display device of claim 1 
Wherein the light emitting layer comprises thin ?lms. 

22. The electroluminescent display device of claim 1 
Wherein the light emitting layer comprises organic electrolu 
minescent materials. 

23. The electroluminescent display device of claim 7 
Wherein the substrate comprises opaque materials selected 
from the group of silicon, ceramics, insulated metal and 
coated glass. 

24. The electroluminescent display device of claim 1 
Wherein the line patterned electrodes comprise high conduc 
tivity metals selected from the group of aluminum, chro 
mium and alloys. 


