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(54) Organic EL display device

(57) An organic EL display device is disclosed,
which is fabricated in a tape automated bonding (TAB)
method. The organic EL display device includes a driv-
ing part; a display panel including a substrate, a plurality
of first and second electrodes formed on the substrate

in a matrix type; and first and second lines having dif-
ferent lengths for being alternately arranged, and re-
spectively applying signals from the driving part to the
first and second electrodes; and a connecting part in-
cluding a third line for electrically connecting the first and
second lines to the driving part.
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Description

[0001] This application claims the benefit of the Kore-
an Application No. 2001-0041891 filed on July 12, 2001,
which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to a display de-
vice, and more particularly, to an organic EL display de-
vice by a tape automated bonding (TAB) method.

Discussion of the Related Art

[0003] FIG. 1 is a plan view showing an organic EL
display panel to which a related art film type device is
attached.
[0004] As shown in FIG. 1, the organic EL display pan-
el includes a first electrode 2, a second electrode 4, a
connecting part 4-1 of the second electrode, a barrier 6
and an organic EL layer 3.
[0005] The strip type electrode is formed by chemical-
ly 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 sec-
ond electrode is used to easily form second electrode
patterns, and the barrier is formed to electrically discon-
nect the second electrode patterns with one another. Af-
ter that, the organic EL layer 3 is deposited on the barrier
6 by a vacuum deposition method.
[0006] 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 in-
cludes 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.
[0007] 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.
[0008] Accordingly, manufacturing cost is increased
in that the two FPCs (or TCPs) are used and the TAB
process steps are performed two times, so that compet-
itive power of the organic EL display panel is weakened
due to high manufacturing cost.

SUMMARY OF THE INVENTION

[0009] Accordingly, the present invention is directed
to an organic EL display panel that substantially obvi-
ates one or more problems due to limitations and disad-
vantages 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 elec-
trode 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 inven-
tion. The objectives and other advantages of the inven-
tion may be realized and attained by the structure par-
ticularly 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 invention,
as embodied and broadly described herein, an organic
EL display panel according to the present invention in-
cludes a driving part; a display panel including a sub-
strate, a plurality of first and second electrodes formed
on the substrate in a matrix type, and first and second
lines having different lengths for being alternately ar-
ranged, and respectively applying signals from the driv-
ing part to the first and second electrodes; and a con-
necting part including a third line for electrically connect-
ing the first and second lines to the driving part.
[0013] It is to be understood that both the foregoing
general description and the following detailed descrip-
tion of the present invention are exemplary and explan-
atory and are intended to provide further explanation of
the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The accompanying drawings, which are in-
cluded to provide a further understanding of the inven-
tion and are incorporated in and constitute a part of this
application, illustrate embodiment(s) of the invention
and together 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.

DETAILED DESCRIPTION OF THE INVENTION

[0015] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples
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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 pan-
el includes a transparent substrate 10, an organic EL
layer 30, a connecting part 40-1 of a second electrode,
a barrier 60, first electrode lines 20-2a, 20-2b and sec-
ond electrode 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
barrier 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 transpar-
ent substrate 10 for being connected with a first elec-
trode 20. The second electrode lines 40-2a, 40-2b hav-
ing different lengths from each other are alternately
formed on the transparent substrate 10 for being con-
nected with the second electrode 40 through the con-
necting 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 elec-
trodes, and supplementary electrode of metal material
for improving conductivity. In another way, the first and
second connectors may be formed only with the trans-
parent electrodes.
[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.) hav-
ing 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 at-
tached 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
electrode 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 min-
imum 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 con-
necting 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
arranged, it is possible to increase the width of the con-
nectors 20-1a, 20-1b and 40-1a, 40-1b connected to the
electrode 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 accord-
ing 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 contacted 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.
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[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
electrode 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.
[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,
polyacryl, novolac, polyphenyl and polystylene). Also,
the insulating layer 70 is formed at a thickness of 0.01
µm to 10 µm.
[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
electrode. Also, two second electrode lines having dif-
ferent 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 posi-
tioned, and a connecting part at which the display panel
is positioned. The plurality of data and scan lines are
connected to the COF from the first and second elec-
trode lines of the display panel. Subsequently, the plu-
rality of connecting 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
panel according to the present invention has the follow-
ing advantages.
[0045] With high resolution of the organic EL display
panel, the pitch of the electrode line has been de-
creased. At this time, if the electrode lines having differ-
ent lengths are alternately formed, it is possible to in-
crease 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 sta-
bly connected to the line of the device through the con-

nector, so that the reliability of the display panel is ob-
tained, 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 and their equivalents.

Claims

1. An organic EL display device comprising:

a driving part;
a display panel including a substrate, a plurality
of first and second electrodes formed on the
substrate in a matrix type; and first and second
lines having different lengths for being alter-
nately arranged, and respectively applying sig-
nals from the driving part to the first and second
electrodes; and
a connecting part including a third line for elec-
trically connecting the first and second lines to
the driving part.

2. The organic EL display device as claimed in claim
1, further comprising connectors having a predeter-
mined pitch to respectively connect the first and
second lines to the third line.

3. The organic EL display device as claimed in claim
2, wherein the pitch between the connectors is wid-
er than the pitch between first electrodes, and be-
tween second electrodes.

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

5. The organic EL display device as claimed in at least
one of the preceding claims, further comprising a
fourth line connecting the second line having a sec-
tional view of an angle type to the third line, wherein
the first and third lines are formed in one direction
according to the connection of the second line on
the display panel.

6. The organic EL display device as claimed in at least
one of the preceding claims, wherein the connect-
ing part further comprises a film type device having
the third line, wherein the film type device is con-
nected to the display panel by a taped automated
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bonding (TAB) method.

7. The organic EL display device as claimed in claim
6, wherein the film type device is connected to a
predetermined region of the display panel having
the first electrode line, a connecting line connected
to the second electrode line, and the connector con-
nected to the first electrode line and the connecting
line by the TAB method.

8. The organic EL display device as claimed in at least
one of the preceding claims wherein the pitch and
the shape of the third line are same with that of the
first and second electrode lines.
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