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Description

[0001] This application claims the benefit of the Kore-
an Application No. P2002-53562 filed on September 5,
2002.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to display pan-
els, and more particularly, to an organic EL display pan-
el, and a method for fabricating the same.

Background of the Related Art

[0003] As a size of display becomes larger, demands
on flat displays that occupies smaller spaces is increas-
ing. As one of the flat displays, the organic EL display
is paid attention. The organic EL display panel has ad-
vantages in that a thickness is thin, a matrix form of ad-
dressing is available, and a driving voltage is as low as
below 15V.
[0004] EP 1 168 448 A2 discloses a full color organic
EL display panel which has auxiliary electrodes formed
in anode lines which connect the light emitting pixels, in
order to reduce the resistance of the anode lines. There
are a variety of full-color display methods in fabrication
of the organic EL display panel, one of which that has
the best luminance efficiency is a method employing a
shadow mask. FIG. 1 illustrates a section showing a re-
lated art method for fabricating an organic EL display
panel, and FIG. 2 illustrates a plan view of a shadow
mask employed in FIG. 1.
[0005] Referring to FIGS. 1 and 2, in the related art
method for fabricating an organic EL display panel, a
transparent first electrode 2 is formed on a transparent
substrate 1, a barrier (not shown) is formed thereon, and
red, green, blue organic EL layer 3-1, 3-2, and 3-3 are
formed in succession with a shadow mask 4 as shown
in FIG. 2.
[0006] Then, second electrode material is deposited
on an entire surface to form a second electrode in an
EL region, thereby fabricating a full color organic EL dis-
play panel. The first electrode is an anode and a second
electrode is a cathode.
[0007] However, the organic EL display panel fabri-
cated thus has waste of power, and a consequential
poor efficiency, caused by a resistance of the second
electrode (cathode).
[0008] In order to overcome such a poor efficiency,
though it is required that the second electrode line has
a thickness greater than a certain value, it is difficult to
fabricate a thickness greater than the certain value by
the foregoing method.

SUMMARY OF THE INVENTION

[0009] Accordingly, the present invention is directed
to an organic EL display panel, and a method for fabri-
cating the same that substantially obviates one or more
of the problems due to limitations and disadvantages of
the related art.
[0010] An object of the present invention is to provide
an organic EL display panel, and a method for fabricat-
ing the same, which can reduce resistances of electrode
lines, to improve efficiency.
[0011] Additional features and advantages of the in-
vention will be set forth in the description which follows,
and in part will be apparent to those having ordinary skill
in the art upon examination of the following or may be
learned from practice of the invention. The objectives
and other advantages of the invention will be realized
and attained by the structure particularly pointed out in
the written description and claims hereof as well as the
appended drawings.
[0012] To achieve these objects and other advantag-
es and in accordance with the purpose of the present
invention, as embodied and broadly described herein,
the organic EL display panel having an EL region at a
cross of each of first and second electrodes, includes
an electric insulating barrier formed between adjacent
second electrodes for electrical insulation of the second
electrodes, and a supplementary electrode around each
of the EL regions, the supplementary electrode being
electrically connected to one of the second electrodes.
[0013] The second electrode and the supplementary
electrode are electrically connected in the vicinity of an
edge of the EL region.
[0014] The supplementary electrode is formed of a
material selected from Cr, Al, Au, W, Cu, Ni, and Ag.
[0015] In another aspect of the present invention,
there is provided an organic EL display panel including
a substrate, first electrodes on the substrate, first sup-
plementary electrodes electrically connected to sides of
the first electrodes respectively, second electrodes per-
pendicular to the first electrodes, an organic EL layer at
every cross of the first and second electrodes, second
supplementary electrodes electrically connected to the
second electrodes around the EL layers respectively,
and an electric insulating barrier between adjacent sec-
ond electrodes for electric insulation of the second elec-
trodes.
[0016] In further aspect of the present invention, there
is provided a method for fabricating an organic EL dis-
play panel having an EL region at every cross of first
and second electrodes, including the steps of forming a
plurality of first electrodes at regular intervals on a trans-
parent substrate, forming an insulating layer in regions
other than the EL regions, forming second supplemen-
tary electrodes on the insulating layer, forming an elec-
tric insulating barrier between adjacent EL regions per-
pendicular to the first electrodes, forming an organic EL
layer in each of the EL regions with a shadow mask,
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depositing an electrode material on an entire surface in-
clusive of the organic EL layer, to form a plurality of sec-
ond electrodes electrically connected to the second sup-
plementary electrodes, and forming a protection film on
an entire surface inclusive of the second electrodes.
[0017] The step of forming a plurality of first elec-
trodes further includes the step of forming first supple-
mentary electrodes electrically connected to sides of the
first electrodes.
[0018] The second supplementary electrodes in-
cludes projected parts in the vicinity of edges of the EL
regions so as to be in contact with the second elec-
trodes, respectively.
[0019] It is to be understood that both the foregoing
description and the following detailed description of the
present invention are exemplary and explanatory and
are intended to provide further explanation of the inven-
tion claimed.

BRIEF DESCRITPION OF THE DRAWINGS

[0020] The accompanying drawings, which are in-
cluded to provide a further understanding of the inven-
tion, illustrate embodiment(s) of the invention and to-
gether with the description serve to explain the principle
of the invention. In the drawings;
[0021] FIG. 1 illustrates a section showing a related
art method for fabricating an organic EL display panel;

FIG 2 illustrates a plan view of a shadow mask
employed in FIG. 1;

FIGS. 3A , 3G illustrate perspective views each
showing the steps of a method for fabricating an organic
EL display panel in accordance with a preferred embod-
iment of the present invention;

FIGS. 4A ~ 4G illustrate plan views each showing
the steps of a method for fabricating an organic EL dis-
play panel in accordance with a preferred embodiment
of the present invention;

FIG. 5A illustrates a section across a line I-I in FIG
4G; and

FIG. 5B illustrates a section across a line II-II in
FIG. 4G.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0022] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples
of which are illustrated in the accompanying drawings.
FIGS. 3A ~ 3G illustrate perspective views each show-
ing the steps of a method for fabricating an organic EL
display panel in accordance with a preferred embodi-
ment of the present invention, and FIGS. 4A , 4G illus-
trate plan views each showing the steps of a method for
fabricating an organic EL display panel in accordance
with a preferred embodiment of the present invention.
[0023] Referring to FIGS. 3A and 4A, first electrodes
11 and pads 11-2 of second electrodes are formed of

transparent material on a transparent substrate 10.
[0024] Then, referring to FIG. 3B and 4B, for reducing
resistance of the first electrodes 11, a first supplemen-
tary electrode 11-1 is formed such that a part of the first
supplementary electrode 11-1 is overlapped with an
edge of each of the first electrodes 11. The first supple-
mentary electrode 11-1 is formed of a metal that has a
resistance relatively lower than ITO of the first electrode
11, such as Cr, Al, Cu, W, Au, Ni, and Ag.
[0025] Referring to FIGS. 3C and 4C, an insulating
layer 12 is formed in region except an EL region. The
insulating layer 12 may be formed of any organic or in-
organic material, as far as the material is insulator.
[0026] Referring to FIGS. 3D and 4D, a second sup-
plementary electrodes 13 are formed on the insulating
layer 12. Each of the second supplementary electrodes
13 has a projected part 13-1 in the vicinity of the edge
of the EL region so as to be in contact with each of the
second electrodes, electrically. The second supplemen-
tary electrode 13 to be in contact with each of the second
electrodes is formed of a metal having a resistance low-
er than the second electrodes relatively, such as Cr, Al,
Cu, W, Au, Ni, and Ag.
[0027] Referring to FIGS. 3E and 4E, a buffer layer
(not shown) is formed between adjacent EL regions in
a direction perpendicular to the first electrode 11, and
an electric insulating barrier on each of the buffer layers.
[0028] Referring to FIGS. 3F and 4F, an organic EL
layer 16 is formed in each of the EL regions with a shad-
ow mask 15 having a plurality of via holes 15-1. The via
holes 15-1 in the shadow mask 15 are in conformity with
the EL regions.
[0029] Then, referring to FIGS. 3G and 4G, an elec-
trode material is deposited on an entire surface inclusive
of the organic EL layer, to form a plurality of second elec-
trodes 17 electrically connected to the second supple-
mentary electrodes 13,respectively.
[0030] Though not shown, a protection film is formed
on an entire surface inclusive of the second electrode
17, and an encapsulation is carried out, to finish fabri-
cation of the organic EL display panel. The first elec-
trode is an anode and the second electrode is cathode.
[0031] FIG. 5A illustrates a section across a line I-I in
FIG. 4G, and FIG. 5B illustrates a section across a line
II-II in FIG. 4G
[0032] Referring to FIGS. 5A and 5B, the organic EL
display panel of the present invention has an EL region
at every cross of the first electrodes 11 and the second
electrodes 17.
[0033] Moreover, the electric insulating barrier 14,
formed on each of the buffer layers 18 between adjacent
EL regions, insulates the second electrodes 17 from
each other, electrically.
[0034] Furthermore, the second supplementary elec-
trode 13, formed around each of the EL regions, is con-
nected to each of the second electrodes 17, electrically.
Each of the second electrodes 17 is connected to one
of the projected parts 13-1 of the second supplementary
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electrodes 13.
[0035] Thus, since the second supplementary elec-
trode can reduce a resistance of the second electrode
(cathode), an efficiency of the organic EL display can
be improved, and a power required for operating the or-
ganic EL display can be reduced, to reduce waste of
power.
[0036] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention.

Claims

1. An organic EL display panel having an EL region at
a cross of each of first and second electrodes
(11,17), comprising:

an electric insulating barrier (14) formed be-
tween adjacent second electrodes for electrical
insulation of the second electrodes (17); and
a supplementary electrode (13) around each of
the EL regions, the supplementary electrode
being electrically connected to one of the sec-
ond electrodes (17) in order to reduce the re-
sistance of the second electrode (17).

2. The organic EL display panel as claimed in claim 1,
wherein the second electrode (17) and the supple-
mentary electrode (13) are electrically connected in
the vicinity of an edge of the EL region.

3. The organic EL display panel as claimed in claim 1,
wherein the supplementary electrode (13) is formed
of a material selected from Cr, Al, Au, W, Cu, Ni,
and Ag.

4. The organic EL display panel as claimed in claim 1,
wherein the supplementary electrode (13) is formed
on an insulating layer (12).

5. An organic EL display panel comprising:

a substrate (10);
first electrodes on the substrate (11);
first supplementary electrodes (11-1) electrical-
ly connected to sides of the first electrodes (11),
respectively, in order to reduce the resistance
of the first electrodes (11);
second electrodes (17) perpendicular to the
first electrodes (11);
an organic EL layer at every cross of the first
and second electrodes (11,17);
second supplementary electrodes (13) electri-
cally connected to the second electrodes (17)
around the EL layers, respectively, in order to
reduce the resistance of the second electrodes
(17); and

an electric insulating barrier (14) between ad-
jacent second electrodes (17) for electric insu-
lation of the second electrodes (17).

6. The organic EL display panel as claimed in claim 6,
wherein the second electrodes (17) and the second
supplementary electrodes (13) are electrically con-
nected in the vicinity of edges of the EL regions, re-
spectively.

7. The organic EL display panel as claimed in claim 5,
wherein the first, and second supplementary elec-
trodes (11-1,13) are formed of a material selected
from Cr, Al, Au, W, Cu, Ni, and Ag.

8. The organic EL display panel as claimed in claim 5,
wherein the second supplementary electrode (13)
is formed on the insulating layer.

9. A method for fabricating an organic EL display pan-
el having an EL region at every cross of first and
second electrodes (11,17), comprising the steps of:

forming a plurality of first electrodes (11) at reg-
ular intervals on a transparent substrate (10);
forming an insulating layer (12) in regions other
than the EL regions;
forming second supplementary electrodes (13)
on the insulating layer (12);
forming an electric insulating barrier (14) be-
tween adjacent EL regions perpendicular to the
first electrodes (11);
forming an organic EL layer (16) in each of the
EL regions with a shadow mask (15);
depositing an electrode material on an entire
surface inclusive of the organic EL layer, to
form a plurality of second electrodes (17) elec-
trically connected to the second supplementary
electrodes (13), so as to reduce the resistance
of the second electrode (17); and
forming a protection film on an entire surface
inclusive of the second electrodes (17).

10. The method as claimed in claim 9, wherein the step
of forming a plurality of first electrodes (11) further
includes the step of forming first supplementary
electrodes (11-1) electrically connected to sides of
the first electrodes (11).

11. The method as claimed in claim 9, wherein the sec-
ond supplementary electrodes (13) includes pro-
jected parts in the vicinity of edges of the EL regions
so as to be in contact with the second electrodes
(17), respectively.

12. The method as claimed in claim 9, wherein the first,
and second supplementary electrodes (11-1,13)
are formed of a material selected from Cr, Al, Au,
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W, Cu, Ni, and Ag.

13. The method as claimed in claim 9, wherein the step
of forming an electric insulating barrier (14) includes
the steps of;

forming a buffer layer between adjacent EL re-
gions perpendicular to the first electrodes (11),
and

forming the electric insulating barrier (14) on
each of the buffer layers.

Patentansprüche

1. Organisches Elektrolumineszenz-Display-Panel
mit einem Elektrolumineszenz-Bereich an einem
Kreuz von jeden ersten und zweiten Elektroden (11,
17), aufweisend:

eine elektrische isolierende Barriere (14), die
zwischen benachbarten zweiten Elektroden
zur elektrischen Isolierung der zweiten Elektro-
den (17) gebildet ist; und
eine zusätzliche Elektrode (13) um jeden der
Elektrolumineszenz-Bereiche, wobei die zu-
sätzliche Elektrode elektrisch mit einer der
zweiten Elektroden (17) verbunden ist, um den
Widerstand der zweiten Elektrode (17) zu redu-
zieren.

2. Organisches Elektrolumineszenz-Display-Panel
nach Anspruch 1, wobei die zweite Elektrode (17)
und die zusätzliche Elektrode (13) elektrisch in der
Nähe eines Randes des Elektrolumineszenz-Be-
reichs verbunden sind.

3. Organisches Elektrolumineszenz-Display-Panel
nach Anspruch 1, wobei die zusätzliche Elektrode
(13) aus einem Material ausgewählt aus Cr, Al, Au,
W, Cu, Ni und Ag gebildet ist.

4. Organisches Elektrolumineszenz-Display-Panel
nach Anspruch 1, wobei die zusätzliche Elektrode
(13) auf einer Isolierschicht (12) gebildet ist.

5. Organisches Elektrolumineszenz-Display-Panel,
aufweisend:

ein Substrat (10);
erste Elektroden (11) auf dem Substrat;
erste zusätzliche Elektroden (11-1), welche
elektrisch mit jeweiligen Seiten der ersten Elek-
troden (11) verbunden sind, um den Wider-
stand der ersten Elektroden (11) zu reduzieren;
zweite Elektroden (17) senkrecht zu den ersten
Elektroden (11);

eine organische Elektrolumineszenz-Schicht
an jedem Kreuz der ersten und zweiten Elek-
troden (11, 17);
zweite zusätzliche Elektroden (13), die elek-
trisch mit den zweiten Elektroden (17) um die
jeweiligen Elektrolumineszenz-Schichten her-
um verbunden sind, um den Widerstand der
zweiten Elektroden (17) zu verringern; und
eine elektrische Isolierschicht (14) zwischen
benachbarten zweiten Elektroden (17) zur
elektrischen Isolierung der zweiten Elektroden
(17).

6. Organisches Elektrolumineszenz-Display-Panel
nach Anspruch 5, wobei die zweiten Elektroden
(17) und die zweiten zusätzlichen Elektroden (13)
elektrisch in der Nähe der Ränder der Elektrolumi-
neszenz-Bereiche verbunden sind.

7. Organisches Elektrolumineszenz-Display-Panel
nach Anspruch 5, wobei die ersten und zweiten zu-
sätzlichen Elektroden (11-1, 13) aus einem Material
ausgewählt aus Cr, Al, Au, W, Cu, Ni und Ag gebil-
det sind.

8. Organisches Elektrolumineszenz-Display-Panel
nach Anspruch 5, wobei die zweite zusätzliche
Elektrode (13) auf der Isolierschicht gebildet ist.

9. Verfahren zur Herstellung eines organischen Elek-
trolumineszenz-Display-Panels mit einem Elektro-
lumineszenz-Bereich an jedem Kreuz erster und
zweiter Elektroden (11, 17), die Schritte aufwei-
send:

Bilden einer Vielzahl erster Elektroden (11) in
regelmäßigen Intervallen auf einem transpa-
renten Substrat (10);
Bilden einer Isolierschicht (12) in anderen Be-
reichen als den Elektrolumineszenz-Berei-
chen;
Bilden zweiter zusätzlicher Elektroden (13) auf
der Isolierschicht (12);
Bilden einer elektrischen isolierenden Barriere
(14) zwischen benachbarten Elektrolumines-
zenz-Bereichen senkrecht zu den ersten Elek-
troden (11);
Bilden einer organischen Elektrolumineszenz-
Schicht (16) in jedem der Elektrolumineszenz-
Bereiche mit einer Schattenmaske (15);
Abscheiden eines Elektrodenmaterials auf ei-
ner gesamten Oberfläche einschließlich der or-
ganischen Elektrolumineszenz-Schicht, um ei-
ne Vielzahl zweiter Elektroden (17) zu bilden,
die elektrisch mit den zweiten zusätzlichen
Elektroden (13) verbunden sind, um so den Wi-
derstand der zweiten Elektrode (17) zu verrin-
gern; und
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Bilden einer Schutzschicht auf einer gesamten
Oberfläche einschließlich den zweiten Elektro-
den (17).

10. Verfahren nach Anspruch 9, wobei der Schritt des
Bildens einer Vielzahl erster Elektroden (11) ferner
den Schritt des Bildens erster zusätzlicher Elektro-
den (11-1) aufweist, die elektrisch mit Seiten der er-
sten Elektroden (11) verbunden sind.

11. Verfahren nach Anspruch 9, wobei die zweiten zu-
sätzlichen Elektroden (13) vortretende Teile in der
Nähe von Rändern der Elektrolumineszenz-Berei-
che aufweisen, um so mit den jeweiligen zweiten
Elektroden (17) in Kontakt zu sein.

12. Verfahren nach Anspruch 9, wobei die ersten und
zweiten zusätzlichen Elektroden (11-1, 13) aus ei-
nem Material ausgewählt aus Cr, Al, Au, W, Cu, Ni
und Ag gebildet sind.

13. Verfahren nach Anspruch 9, wobei der Schritt des
Bildens einer elektrischen isolierenden Barriere
(14) die Schritte aufweist:

Bilden einer Pufferschicht zwischen benach-
barten Elektrolumineszenz-Bereichen senk-
recht zu den ersten Elektroden (11), und
Bilden der elektrischen isolierenden Barriere
(14) auf jeder der Pufferschichten.

Revendications

1. Panneau d'affichage électroluminescent organique
comportant une région électroluminescente au croi-
sement de chacune de premières et secondes élec-
trodes (11, 17) comprenant :

une barrière électrique isolante (14) formée en-
tre des secondes électrodes adjacentes en vue
de l'isolement électrique des secondes électro-
des (17), et
une électrode supplémentaire (13) autour de
chacune des régions électroluminescentes,
l'électrode supplémentaire étant reliée électri-
quement à l'une des secondes électrodes (17),
de manière à réduire la valeur ohmique de la
seconde électrode (17).

2. Panneau d'affichage électroluminescent organique
selon la revendication 1, dans lequel la seconde
électrode (17) et l'électrode supplémentaire (13)
sont reliées électriquement au voisinage d'urrbord
de la région électroluminescente.

3. Panneau d'affichage électroluminescent organique
selon la revendication 1, dans lequel l'électrode

supplémentaire (13) est formée d'un matériau choi-
si parmi Cr, Al, Au, W, Cu, Ni et Ag.

4. Panneau d'affichage électroluminescent organique
selon la revendication 1, dans lequel l'électrode
supplémentaire (13) est formée sur une couche iso-
lante (12).

5. Panneau d'affichage électroluminescent organique
comprenant :

un substrat (10),
des premières électrodes sur le substrat (11),
des premières électrodes supplémentaires
(11-1) reliées électriquement aux côtés des
premières électrodes (11), respectivement, de
manière à réduire la valeur ohmique des pre-
mières électrodes (11),
des secondes électrodes (17) perpendiculaires
aux premières électrodes (11),
une couche électroluminescente organique à
chaque croisement des premières et secondes
électrodes (11, 17),
des secondes électrodes supplémentaires (13)
reliées électriquement aux secondes électro-
des (17) autour des couches électrolumines-
centes, respectivement, de manière à réduire
la valeur ohmique des secondes électrodes
(17), et
une barrière électrique isolante (14) entre des
secondes électrodes adjacentes (17) en vue
d'un isolement électrique des secondes élec-
trodes (17).

6. Panneau d'affichage électroluminescent organique
selon la revendication 5, dans lequel les secondes
électrodes (17) et les secondes électrodes supplé-
mentaires (13) sont reliées électriquement au voi-
sinage des bords des régions électroluminescen-
tes, respectivement.

7. Panneau d'affichage électroluminescent organique
selon la revendication 5, dans lequel les premières
et secondes électrodes supplémentaires (11-1, 13)
sont formées d'un matériau choisi parmi Cr, Al, Au,
W, Cu, Ni et Ag.

8. Panneau d'affichage électroluminescent organique
selon la revendication 5, dans lequel la seconde
électrode supplémentaire (13) est formée sur la
couche isolante.

9. Procédé de fabrication d'un panneau d'affichage
électroluminescent organique comportant une ré-
gion électroluminescente à chaque croisement de
premières et secondes électrodes (11, 17) compre-
nant les étapes consistant à :
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former une pluralité de premières électrodes
(11) à des intervalles réguliers sur un substrat
transparent (10),
former une couche isolante (12) dans des ré-
gions autres que les régions électrolumines-
centes,
former des secondes électrodes supplémentai-
res (13) sur la couche isolante (12),
former une barrière électrique isolante (14) en-
tre des régions électroluminescentes adjacen-
tes perpendiculaires aux premières électrodes
(11),
former une couche électroluminescente orga-
nique (16) dans chacune des régions électro-
luminescentes avec un masque de gravure
(15),
déposer un matériau d'électrode sur une surfa-
ce entière y compris la couche électrolumines-
cente organique, pour former une pluralité de
secondes électrodes (17) reliées électrique-
ment aux secondes électrodes supplémentai-
res (13), de façon à réduire la valeur ohmique
des secondes électrodes (17), et
former un film de protection sur une surface en-
tière, y compris les secondes électrodes (17).

10. Procédé selon la revendication 9, dans lequel l'éta-
pe de formation d'une pluralité de premières élec-
trodes (11) comprend en outre l'étape consistant à
former des premières électrodes supplémentaires
(11-1) reliées électriquement aux côtés des premiè-
res électrodes (11).

11. Procédé selon la revendication 9, dans lequel les
secondes électrodes supplémentaires (13) com-
prennent des parties protubérantes au voisinage
des bords des régions électroluminescentes de fa-
çon à être en contact avec les secondes électrodes
(17), respectivement.

12. Procédé selon la revendication 9, dans lequel les
premières et les secondes électrodes supplémen-
taires (11-1, 13) sont formées d'un matériau choisi
à partir de Cr, Al, Au, W, Cu, Ni et Ag.

13. Procédé selon la revendication 9, dans lequel l'éta-
pe de formation d'une barrière électrique isolante
(14) comprend les étapes consistant à :

former une couche tampon entre des régions
électroluminescentes adjacentes perpendicu-
lairement aux premières électrodes (11), et
former la barrière électrique isolante (14) sur
chacune des couches tampon.
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