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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a display de-
vice, and more particularly, to an organic EL display de-
vice according to claim 1.

Discussion of the Related Art

[0002] FIG. 1 is a plan view showing an organic EL
display panel to which a related art film type device is
attached.
[0003] As shown in FIG. 1, the organic EL display panel
includes a first electrode 2, a second electrode 4, a con-
necting part 4-1 of the second electrode, a barrier 6 and
an organic EL layer 3.
[0004] The strip type electrode is formed by chemically
etching on a transparent substrate 1, and the second
electrode 4 is formed in perpendicular to the first elec-
trode 2. At this time, the connecting part 4-1 of the second
electrode is used to easily form second electrode pat-
terns, and the barrier is formed to electrically disconnect
the second electrode patterns with one another. After
that, the organic EL layer 3 is deposited on the barrier 6
by a vacuum deposition method.
[0005] Referring to FIG. 1, the first electrode 2 is
formed in perpendicular to the second electrode 4. In this
respect, the related art organic EL display panel includes
a film type device 5 (COF, FPC, TCP, etc.) having a line
5-1 for connecting the display panel to a driving chip (not
shown), and two TAB regions for connecting the display
panel to the first and second electrodes.
[0006] That is, the two film type devices 5 such as FPC,
TCP and COF are required to mount the line on the PCB,
and the TAB process steps are performed two times.
[0007] Accordingly, manufacturing cost is increased in
that the two FPCs (or TCPs) are used and the TAB proc-
ess steps are performed two times, so that competitive
power of the organic EL display panel is weakened due
to high manufacturing cost.
[0008] Further prior art is known from Patent Abstract
of Japan JP 2000 082720 A, 21 March 2000/22 septem-
ber 2000; EP-A-0 767 599; EP-A-1 093 166; EP-A-0 795
772.

SUMMARY OF THE INVENTION

[0009] Accordingly, the present invention is directed to
an organic EL display panel that substantially obviates
one or more problems due to limitations and disadvan-
tages of the related art.
[0010] An object of the present invention is to provide
an organic EL display panel, in which a TAB region of a
film type device is formed at a minimum size to decrease
manufacturing cost of the module, and electrode lines

having different lengths are alternately formed in the TAB
region to increase a contact region of the electrode lines
to connectors in a case of that the pitch of the electrode
lines become narrow with high resolution of the organic
EL display device, so that it is possible to stably connect
the electrode lines to the film type device through the
connectors even though an error range for aligning is
wide.
[0011] Additional advantages, objects, and features of
the invention will be set forth in part in the description
which follows and in part will become 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
may 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 advantages
and in accordance with the purpose of the invention, as
embodied and broadly described herein, an organic EL
display panel is provided as defined in claim 1.
[0013] It is to be understood that both the foregoing
general description and the following detailed description
of the present invention are exemplary and explanatory
and are intended to provide further explanation of the
invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this applica-
tion, illustrate embodiment(s) of the invention and togeth-
er with the description serve to explain the principle of
the invention. In the drawings:

FIG. 1 is a plan view showing an organic EL display
panel to which a related art film type device is at-
tached;
FIG. 2 is a plan view showing an organic EL display
panel to which a film type device according to the
present invention is attached; and
FIG. 3 is a detailed view showing "A" portion of FIG. 2.

[0015] 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.
Wherever possible, the same reference numbers will be
used throughout the drawings to refer to the same or like
parts.
[0016] An organic EL display panel according to the
present invention will be explained with reference to the
accompanying drawings.
[0017] FIG. 2 is a plan view showing an organic EL
display panel to which a film type device according to the
present invention is attached.
[0018] As shown in FIG. 2, the organic EL display panel
includes a transparent substrate 10, an organic EL layer
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30, a connecting part 40-1 of a second electrode, a barrier
60, first electrode lines 20-2a, 20-2b and second elec-
trode lines 40-2a, 40-2b.
[0019] At this time, the organic EL layer 30 is formed
in a plurality of pixels defined by crossing a plurality of
first and second electrodes 20, 40 to one another. Then,
the connecting part 40-1 of the second electrode is used
for easily forming second electrode patterns, and the bar-
rier 60 is formed to electrically disconnect the second
electrodes patterns 40 with one another. Also, the first
electrode lines 20-2a, 20-2b having different lengths from
each other are alternately formed on the transparent sub-
strate 10 for being connected with a first electrode 20.
The second electrode lines 40-2a, 40-2b having different
lengths from each other are alternately formed on the
transparent substrate 10 for being connected with the
second electrode 40 through the connecting part 40-1 of
the second electrode.
[0020] The organic EL display panel further includes
first connectors 20-1a, 20-1b connected with the first
electrode lines 20-2a, 20-2b, and second connectors
40-1a, 40-1b connected with the second electrode lines
40-2a, 40-2b.
[0021] The first and second electrode lines 20-2a,
20-2b and 40-2a, 40-2b may be formed with transparent
electrodes, and supplementary electrodes of metal ma-
terial for improving conductivity. In another way, the first
and second electrode lines may be formed only with the
supplementary electrodes.
[0022] The first and second connectors 20-1a, 20-1b
and 40-2a, 40-2b are formed with transparent electrodes,
and supplementary electrode of metal material for im-
proving conductivity. In another way, the first and second
connectors may be formed only with the transparent elec-
trodes.
[0023] The first and second electrode lines 20-2a,
20-2b and 40-2a, 40-2b are arranged in one direction.
Then, a film type device 50 (COF, FPC, TCP, etc.) having
a line 50-1 of the same pitch with the first and second
electrode lines 20-2a, 20-2b and 40-2a, 40-2b is attached
to the display panel by a first TAB method.
[0024] The pitch and shape of the line 50-1 of the de-
vice 50 (FPC, TCP, COF, etc.) is same with that of the
first and second electrode lines 20-2a, 20-2b and 40-2a,
40-2b.
[0025] The first and second electrode lines 20-2a,
20-2b and 40-2a, 40-2b are contacted to the line 50-1 of
the device 50 by the first TAB method, and the line 50-1
is connected to a driving part (not shown) for driving the
organic EL display panel.
[0026] FIG. 3 is a detailed view showing "A" portion of
FIG. 2.
[0027] Referring to FIG. 3, long electrode lines 20-2b,
40-2b and short electrode lines 20-2a, 40-2a are alter-
nately formed in a TAB region B of the organic EL display
panel. At this time, the long electrode lines 20-2b, 40-2b
formed between the short electrode lines are positioned
at a lower part than the short electrode lines.

[0028] In this structure, the pitch Wp2 between the long
electrode lines 20-2b, 40-2b and between the short elec-
trode lines 20-2a, 40-2a is twice as high as the pitch
"Wp1" between the electrodes of the display panel.
[0029] In the TAB region B, wide connectors 20-1a,
20-1b are formed at ends of the electrode lines 20-2a,
20-2b and 40-2a, 40-2b for easily connecting the line of
the device to the electrode lines through the connectors.
[0030] Referring to FIG. 3, there is limitation in forming
the pitch between the electrodes 20, 40 below the mini-
mum pitch range.
[0031] Accordingly, the first and second electrodes 20,
40 are directly connected with the line 50-1 of the film
type device 50 for driving the display panel by connecting
the scan line (first electrode line) to the data line (second
electrode line). At this time, an error range for aligning is
narrow, so that the first and second electrode lines could
be misaligned with the line 50-1 of the device 50.
[0032] However, if the electrode lines 20-2a, 20-2b and
40-2a, 40-2b having different lengths are alternately ar-
ranged, it is possible to increase the width of the connec-
tors 20-1a, 20-1b and 40-1a, 40-1b connected to the elec-
trode lines at a predetermined range, so that the line of
the device can be contacted to the connectors within a
narrow error range.
[0033] For example, if the line 50-1 of the related art
device 50 is not within the range of "a" at both sides of
the center in the connectors of the first electrode lines
20-2a, 20-2b, the line 50-1 of the device is not contacted
to the first electrode 20.
[0034] However, in the present invention, the error
range of the line 50-1 of the device 50 is varied according
to the width of the connector 20-1a, 20-1b. That is, if the
line 50-1 of the device 50 is within the range of "b" at both
sides of the center in the connectors of the first electrode
lines 20-2a, 20-2b, the line 50-1 of the device 50 is con-
tacted to the first electrode 20.
[0035] The first electrode lines 20-2a, 20-2b having
long and short lengths are alternately formed in the TAB
region B of the display panel according to the present
invention. In this respect, "2b" which is the width of the
first connector 20-1a, 20-1b is wider than "2a" at a range
of "x", which is the width between the first electrodes, to
electrically connect the line 50-1 to the first electrode lines
20-2a, 20-2b.
[0036] If the width is increased at the range of "x", it is
possible to stably perform the TAB process step even
though the error range for aligning is wide.
[0037] Also, an insulating layer 70 is formed on the
long first electrode line 20-2b between the short first elec-
trode lines 20-2a, so that the long first electrode line 20-2b
is insulated from the first connector 20-1a during the TAB
process step of the device 50.
[0038] Even though the width of the first connector
20-1a connected to the first electrode line 20-2a is en-
larged, the first electrode line 20-2b is insulated from the
connector 20-1a in that the insulating layer 70 is formed
on the first electrode line 20-2b.
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[0039] At this time, the insulating layer 70 is formed of
inorganic material such as oxide SiO2 and nitride SiNx,
or organic material such as polyimide (especially, poly-
acryl, novolac, polyphenyl and polystylene). Also, the in-
sulating layer 70 is formed at a thickness of 0.01 mm to
10 mm.
[0040] The structure of the second electrode lines
40-2a, 40-2b and the second connectors 40-1a, 40-1b is
same with that of FIG. 3, so that the explanation for the
structure will be omitted.
[0041] The organic EL display panel is used for a dis-
play device having a film type device such as COF, TCP
and FPC. At this time, the film type device has a driving
chip connected to scan and data lines for driving the dis-
play panel.
[0042] The display device having the film type device
such as COF, TCP and FPC includes the display panel,
COF, a plurality of data and scan lines, and a plurality of
connecting lines.
[0043] In the display panel, two first electrode lines
having different lengths are alternately formed on the
transparent substrate, and are connected to the first elec-
trode. Also, two second electrode lines having different
lengths are alternately formed in the display panel for
being connected with the second electrode. Then, the
COF includes a chip part at which the chip is positioned,
and a connecting part at which the display panel is posi-
tioned. The plurality of data and scan lines are connected
to the COF from the first and second electrode lines of
the display panel. Subsequently, the plurality of connect-
ing lines are formed in the connecting part to electrically
connect the scan and data lines to the COF, respectively.
[0044] As explained above, the organic EL display pan-
el according to the present invention has the following
advantages.
[0045] With high resolution of the organic EL display
panel, the pitch of the electrode line has been decreased.
At this time, if the electrode lines having different lengths
are alternately formed, it is possible to increase the width
of the connector for connecting the electrode line to the
line of the device such as COF, FPC and TCP by the
TAB method. That is, even though the error range for
aligning is wide, the electrode line is stably connected to
the line of the device through the connector, so that the
reliability of the display panel is obtained, and the yield
is improved.
[0046] Also, it is possible to form the TAB regions at a
minimum, so that the cost of the module is decreased in
the manufacturing process steps.
[0047] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention. Thus, it is intended that the present
invention covers the modifications and variations of this
invention provided they come within the scope of the ap-
pended claims.

Claims

1. An organic electroluminescent, EL, display device
comprising:

a plurality of first electrodes (20) parallel to each
other, extending along a first direction;
a plurality of second electrodes (40) parallel to
each other, extending along a second direction,
which is perpendicular to the first direction;
a matrix of organic EL pixels formed by the
crossing of the plurality of first electrodes (20)
and second electrodes (40) having an organic
EL layer (30) therebetween;
first electrode lines (20-2a, 20-2b) and second
electrode lines. (40-2a, 40-2b), each of the first
and second electrode lines respectively being
arranged for connecting the first and second
electrodes (20, 40) with a driving unit, each of
said first and second electrode lines comprising
a plurality of sport electrode lines (20-2a, 40-2a)
extending along said first direction and being al-
ternately arranged with a plurality of long elec-
trode lines (20-2b, 40-2b) extending along said
first direction ; and
an electrical line connector (50) configured to
connect the first electrodes and the second elec-
trodes by means of the first and second elec-
trode lines with a driving unit;
wherein the electrical line connector comprises:

first line connectors (20-1a, 20-1b) connect-
ed with the first electrode lines (20-2a,
20-2b) having a pitch;
connecting lines (40-1) connecting the sec-
ond electrodes (40) with the second elec-
trode lines (40-2a, 40-2b) in the direction of
the first electrodes (20), and
second line connectors (40-1a, 40-1b) con-
nected with the second electrode lines
(40-2a, 40-2b), having a pitch,
the first line connectors (20-1a, 20-1b) be-
ing wider than the first electrodes (20).

2. The organic EL display device as claimed in claim
1, wherein the pitch between the first line connectors
and the second line connectors is wider than the pitch
between first electrodes, and between second elec-
trodes.

3. The organic EL display device as claimed in claim 1
or 2 further comprising an insulating layer formed on
the first and second electrode lines, wherein the first
and second electrode lines are insulated from the
connector by the insulating layer.

4. The organic EL display device as claimed in one of
the claims 1 to 3, wherein the connecting lines (40-1)
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comprise:

first connecting lines connected with the second
electrodes (40) and extending in the direction of
the second electrodes; and
second connecting lines connected with the first
connecting lines and extending in the direction
of the first electrodes (20).

5. The organic EL display device as claimed in one of
the preceding claims, wherein the electrical line con-
nector further comprises a film type device having
third lines, which are connected to the first and sec-
ond line connectors (20-1a, 20-1b, 40-1a, 40-1b).

6. The organic EL display device as claimed in one of
the preceding claims, wherein the pitch and the
shape of the third lines are same with that of the first
and second electrode lines (20-2a, 20-2b, 40-2a,
40-2b).

Patentansprüche

1. Organische elektrolumineszente Anzeigevorrich-
tung (EL-Anzeigevorrichtung), die Folgendes um-
fasst:

mehrere erste Elektroden (20) parallel zueinan-
der, die sich entlang einer ersten Richtung er-
strecken;
mehrere zweite Elektroden (40) parallel zuein-
ander, die sich entlang einer zweiten Richtung
erstrecken, die senkrecht zu der ersten Rich-
tung verläuft;
eine Matrix aus organischen EL-Pixeln, die aus-
gebildet wird durch die Kreuzung der mehreren
ersten Elektroden (20) und zweiten Elektroden
(40) mit einer organischen EL-Schicht (30) da-
zwischen;
erste Elektrodenleitungen (20-2a, 20-2b) und
zweite Elektrodenleitungen (40-2a, 40-2b), wo-
bei jede der ersten und zweiten Elektrodenlei-
tungen jeweils ausgelegt sind zum Verbinden
der ersten und zweiten Elektroden (20, 40) mit
einer Ansteuereinheit, wobei jede der ersten
und zweiten Elektrodenleitungen mehrere kurze
Elektrodenleitungen (20-2a, 40-2a) umfasst, die
sich entlang der ersten Richtung erstrecken und
abwechselnd mit mehreren langen Elektroden-
leitungen(20-2b, 40-2b), die sich entlang der er-
sten Richtung erstrecken, angeordnet sind; und
ein elektrisches Leitungsverbindungsstück (50),
das konfiguriert ist zum Verbinden der ersten
Elektroden und der zweiten Elektroden mit Hilfe
der ersten und zweiten Elektrodenleitungen mit
einer Ansteuereinheit;
wobei das elektrische Leitungsverbindungs-

stück Folgendes umfasst:

erste Leitungsverbindungsstücke (20-1a,
20-1b), mit den ersten Elektrodenleitungen
(20-2a, 20-2b), mit einer Teilung verbun-
den;
Verbindungsleitungen (40-1), die die zwei-
ten Elektroden (40) mit den zweiten Elek-
trodenleitungen (40-2a, 40-2b) in der Rich-
tung der ersten Elektroden (20) verbinden,
und
zweite Leitungsverbindungsstücke (40-1a,
40-1b), mit den zweiten Elektrodenleitun-
gen (40-2a, 40-2b) verbunden, mit einer
Teilung,
die ersten Leitungsverbindungsstücke
(20-1a, 20-1b), die breiter sind als die ersten
Elektroden (20).

2. Organische EL-Anzeigevorrichtung nach Anspruch
1, wobei die Teilung zwischen den ersten Leitungs-
verbindungsstücken und den zweiten Leitungsver-
bindungsstücken breiter ist als die Teilung zwischen
ersten Elektroden und zwischen zweiten Elektroden.

3. Organische EL-Anzeigevorrichtung nach Anspruch
1 oder 2, weiterhin umfassend eine auf den ersten
und zweiten Elektrodenleitungen ausgebildete Iso-
lierschicht, wobei die ersten und zweiten Elektroden-
leitungen durch die Isolierschicht von dem Verbin-
dungsstück isoliert sind.

4. Organische EL-Anzeigevorrichtung nach einem der
Ansprüche 1 bis 3, wobei die Verbindungsleitungen
(40-1) Folgendes umfassen:

erste Verbindungsleitungen, die mit den zweiten
Elektroden (40) verbunden sind und sich in der
Richtung der zweiten Elektroden erstrecken;
und
zweite Verbindungsleitungen, die mit den ersten
Verbindungsleitungen verbunden sind und sich
in der Richtung der ersten Elektroden (20) er-
strecken.

5. Organische EL-Anzeigevorrichtung nach einem der
vorhergehenden Ansprüche, wobei das elektrische
Leitungsverbindungsstück weiterhin eine Vorrich-
tung vom Filmtyp mit dritten Leitungen umfasst, die
mit den ersten und zweiten Leitungsverbindungs-
stücken (20-1a, 20-1b, 40-1a, 40-1b) verbunden
sind.

6. Organische EL-Anzeigevorrichtung nach einem der
vorhergehenden Ansprüche, wobei die Teilung und
die Form der dritten Leitungen gleich sind denen der
ersten und zweiten Elektrodenleitungen(20-2a,
20-2b, 40-2a, 40-2b).
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Revendications

1. Dispositif d’affichage électroluminescent (EL) orga-
nique comprenant :

- plusieurs premières électrodes (20) parallèles
les unes aux autres et s’étendant dans une pre-
mière direction ;
- plusieurs secondes électrodes (40) parallèles
les unes aux autres et s’étendant dans une se-
conde direction perpendiculaire à la première
direction ;
- une matrice de pixels EL organiques formée
en croisant lesdites plusieurs premières électro-
des (20) et lesdites secondes plusieurs électro-
des (40) qui sont séparées par une couche EL
organique (30) ;
- des premières lignes d’électrodes (20-2a,
20-2b) et des secondes lignes d’électrodes
(40-2a, 40-2b), chacune des premières et se-
condes lignes d’électrodes étant respective-
ment disposées de manière à connecter les pre-
mières et secondes électrodes (20, 40) à une
unité d’actionnement, chacune desdites pre-
mières et secondes lignes d’électrodes compre-
nant plusieurs lignes d’électrodes courtes
(20-2a, 40-2a) s’étendant dans ladite première
direction et disposées alternativement avec plu-
sieurs lignes d’électrodes longues (20-2b,
40-2b) s’étendant dans ladite première
direction ; et
- un connecteur de lignes électriques (50) conçu
pour connecter les premières électrodes et les
secondes électrodes par le biais des premières
et secondes lignes d’électrodes à une unité
d’actionnement ;
- lequel connecteur de lignes électriques
comprend :
- des premiers connecteurs de lignes (20-1a,
20-1b) connectés aux premières lignes d’élec-
trodes (20-2a, 20-2b) ;
- des lignes de connexion (40-1) connectant les
secondes électrodes (40) aux secondes lignes
d’électrodes (40-2a, 40-2b) dans la direction des
premières électrodes (20) ; et
- des seconds connecteurs de lignes (40-1a,
40-1b) connectés aux secondes lignes d’élec-
trodes (40-2a, 40-2b) possédant un pas ;
- les premiers connecteurs de lignes (20-1a,
20-1b) étant plus larges que les premières élec-
trodes (20).

2. Dispositif d’affichage EL organique selon la reven-
dication 1, dans lequel le pas entre les premiers con-
necteurs de lignes et les seconds connecteurs de
lignes est plus large que le pas entre les premières
électrodes et entre les secondes électrodes.

3. Dispositif d’affichage EL organique selon les reven-
dications 1 ou 2, comprenant en outre une couche
isolante formée sur les premières et secondes lignes
d’électrodes, lesquelles premières et secondes li-
gnes d’électrodes sont isolées du connecteur par la
couche isolante.

4. Dispositif d’affichage EL organique selon l’une des
revendications 1 à 3, dans lequel les lignes de con-
nexion (40-1) comprennent :

- des premières lignes de connexion connectées
aux secondes électrodes (40) et s’étendant
dans la direction des secondes électrodes ; et
- des secondes lignes de connexion connectées
aux premières lignes de connexion et s’étendant
dans la direction des premières électrodes (20).

5. Dispositif d’affichage EL organique selon l’une des
revendications précédentes, dans lequel le connec-
teur de lignes électriques comprend en outre un dis-
positif de type film comportant trois lignes qui sont
connectées aux premiers et seconds connecteurs
de lignes (20-1a, 20-1b, 40-1a, 40-1b).

6. Dispositif d’affichage EL organique selon l’une des
revendications précédentes, dans lequel le pas et la
forme des troisièmes lignes sont identiques à ceux
des premières et secondes lignes d’électrodes
(20-2a, 20-2b, 40-2a, 40-2b).
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摘要(译)

公开了一种有机EL显示装置，其以带式自动接合（TAB）方法制造。有
机EL显示装置包括驱动部分;显示面板，包括基板，以矩阵形式形成在基
板上的多个第一和第二电极;第一和第二线具有不同的长度，用于交替排
列，并分别将信号从驱动部分施加到第一和第二电极;连接部分包括第三
线，用于将第一和第二线电连接到驱动部分。
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