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(54) Organic light emitting display

(57) An organic light emitting display is provided. In
the organic light emitting display, when a wiring section
(30) including a plurality of signal lines (32,34) for trans-
mitting signals to a driving circuit unit or an organic light
emitting device is formed under a non-display region,

more specifically, a COG region where a driving IC is
mounted, the signal lines (32,34) of the wiring section
(30) are disposed on two or more different layers (14b,
14d) to maintain a height difference between neighboring
signal lines (32,34) for transmitting different signals from
each other.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an organic light
emitting display, and more particularly, to an organic light
emitting display in which signal lines disposed under a
non-display region located out of a display region where
an image is displayed, more specifically, a chip on glass
(COG) region are prevented from being shorted.

Description of the Related Art

[0002] Recently, various flat displays capable of reduc-
ing weight and volume in comparison to cathode ray tube
(CRT) displays have been developed.
[0003] Typically, a flat display device includes a liquid
crystal display (LCD), a field emission display (FED), a
plasma display panel (PDP), an organic light emitting dis-
play (OLED), and the like.
[0004] An organic light emitting display displays an im-
age by driving N x M organic light emitting devices, which
are emissive display elements for electrically exciting an
organic compound to emit light, by using a voltage or
current.
[0005] Since an organic light emitting device has diode
characteristics, an organic light emitting device may also
be referred to as an organic light emitting diode. An or-
ganic light emitting device includes an anode electrode
that is a hole injection electrode, an organic thin film that
is a light emitting layer, and a cathode electrode that is
an electron injection electrode.
[0006] Accordingly, when holes and electrons are in-
jected into the organic thin film, exitons obtained by com-
bining the injected holes and electrons are transitioned
from an excited state to a ground state and light is emitted
from the organic light emitting device.
[0007] OLEDs including an organic light emitting de-
vice having the aforementioned structure can be classi-
fied into a passive matrix type OLED and an active matrix
type OLED depending upon the driving type.
[0008] The structure of an active matrix type OLED will
be described in detail.
[0009] An active matrix type OLED includes a first sub-
strate provided with organic light emitting devices.
[0010] Here, the first substrate may be a driving circuit
substrate including a driving circuit unit provided with
TFTs.
[0011] The first substrate may be a display substrate
not provided with the driving circuit unit, hereinafter, it is
assumed that the first substrate is the driving circuit sub-
strate.
[0012] The first substrate includes a display region,
which is provided with organic light emitting devices, for
displaying a predetermined image and a non-display re-
gion located outside the display region.

[0013] The display region is provided with a lower
structure. A flattening layer is formed on the lower struc-
ture.
[0014] Here, the lower structure includes a plurality of
thin film transistors and an interlayer insulation film for
insulating the gate electrodes of the thin film transistors
from the source and drain electrodes thereof.
[0015] In addition, an anode electrode electrically con-
nected to the source and/or drain electrodes is formed
on the flattening layer. The light emitting layer and a cath-
ode electrode are sequentially formed on the anode elec-
trode.
[0016] The organic light emitting device including the
anode electrode, the light emitting layer, and the cathode
electrode is separated from a neighboring sub-pixel by
using a pixel defining layer.
[0017] The sub-pixel generally includes the light emit-
ting layer for emitting red, green, or blue light.
[0018] Accordingly, a single pixel includes three sub-
pixels for emitting light of each color of R, G and B. Full
colors can be displayed by using a plurality of pixel.
[0019] The aforementioned organic light emitting dis-
play includes one or more driving ICs.
[0020] The driving ICs may be generally mounted by
a tape automated bonding (TAB) or by a chip on glass
(COG) method.
[0021] Here, the TAB method is a technique of mount-
ing a tape carrier package (TCP) in which the driving IC
is mounted, on the substrate, and the COG method is a
technique of directly mounting the driving IC on the sub-
strate.
[0022] In the COG method, a driving IC having a finer
pitch can be mounted as compared with a pitch used for
the TAB method. Accordingly, recently, the COG method
has been widely used.
[0023] However, to apply the COG method, the COG
region on which the driving IC is mounted has to be in-
cluded on the substrate. In the past, a part of the non-
display region disposed outside of the display region was
used as the COG region.
[0024] Recently, a multi-panel process has been used
to manufacture the organic light emitting display having
the aforementioned structure.
[0025] Here, in the multi-panel process, a plurality of
organic light emitting displays are formed on a mother
glass, all the organic light emitting displays are enclosed
by using encapsulation glass, and the encapsulation
glass and the mother glass are cut in units of displays to
provide a plurality of displays.
[0026] When the COG type organic light emitting dis-
play is manufactured in the multi-panel process, a part
of the encapsulation glass is scribed and removed to ex-
pose the COG region, and the driving IC is mounted on
the exposed COG region.
[0027] However, when the part of the encapsulation
glass is removed, the flattening film is scratched by glass
particles generated in the scribing process.
[0028] Accordingly, wirings under the COG region,
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which are formed on the same layer as the source and
drain electrodes of the thin film transistor and protected
by the flattening film, are shorted in the process of fabri-
cation.

SUMMARY OF THE INVENTION

[0029] The present invention sets out to provide an
organic light emitting display capable of preventing wires
disposed on a non-display region from being shorted.
[0030] According to a first aspect of the invention there
is provided an organic light emitting display device as set
out in claim 1. Preferred features are set out in claims 2
to 18. Different signals may be transmitted through the
first and second signal lines, respectively.
[0031] In addition, the same signals may be transmit-
ted through the first signal lines, and similarly, the same
signals may be transmitted through the second signal
lines.
[0032] According to a second aspect of the invention
there is provided a method of fabricating an organic light
emitting display device as set out in claim 19. Preferred
features are set out in claims 20 and 21.
[0033] In the organic light emitting display having the
aforementioned structure, the signal lines are prevented
from being shorted. Accordingly, serious errors are pre-
vented from occurring in driving the organic light emitting
devices.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] The above and other features and advantages
of the present invention will become more apparent by
describing in detail exemplary embodiments thereof with
reference to the attached drawings in which:

FIG. 1 is a top plan view illustrating a schematic struc-
ture of an organic light emitting display according to
an embodiment of the present invention;
FIG. 2 is a cross-sectional view illustrating a sche-
matic structure of a display region shown in FIG. 1;
FIG. 3 is a cross-sectional view illustrating a sche-
matic structure of a wiring section disposed under a
non-display region shown in FIG. 1, more specifical-
ly, a COG region; and
FIG. 4 is a cross-sectional view illustrating a sche-
matic structure of a wiring section according to an-
other embodiment of the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0035] The present invention will now be described
more fully hereinafter with reference to the accompany-
ing drawings, in which preferred embodiments of the in-
vention are shown. As those skilled in the art would re-
alize, the described embodiments may be modified in
various different ways, all without departing from the
scope of the present invention.

[0036] Like reference numerals designate like ele-
ments throughout the specification.
[0037] In the drawings, the thickness of layers, films,
panels, regions, etc. are exaggerated for clarity. It will be
understood that when an element such as a layer, film,
region or substrate is referred to as being "on" another
element, it can be directly on the other element or inter-
vening elements may also be present.
[0038] In contrast, when an element is referred to as
being "directly on" another element, there are no inter-
vening elements present.
[0039] As shown in FIG. 1, the organic light emitting
display according to an embodiment of the present in-
vention includes first and second substrates 10 and 20
facing each other.
[0040] Here, the first substrate 10 may be made of
transparent glass, opaque resin, or metal foil.
[0041] The second substrate 20 enclosed in the first
substrate 10 by using a sealant may be made of trans-
parent glass or metal cap.
[0042] The aforementioned structure may be sealed
by coating the structure of the first substrate 10 with a
thin film.
[0043] The first substrate 10 includes a display region
A1 and a non-display region A2. The display region A1
is provided with a plurality of organic light emitting devices
18 for displaying a predetermined image.
[0044] Hereinafter, referring to FIG. 2, a cross section-
al structure of the display region A1 is described.
[0045] FIG. 2 is a cross-sectional view illustrating an
active matrix type organic light emitting display serving
as a bottom emission type device. A buffer film 12 is
formed on the first substrate 10, and thin film transistors
14 constituting a driving circuit unit are formed on the
buffer film 12.
[0046] More specifically, a semiconductor layer 14a is
formed on the buffer layer 12, and a gate insulation film
14b is formed on the semiconductor layer 14a and the
buffer layer 12.
[0047] Here, the semiconductor 14a is formed by pat-
terning a polycrystalline silicon film into a predetermined
shape and injecting impurities into the polycrystalline sil-
icon film to form source and drain regions and a channel
region interposed therebetween.
[0048] A gate electrode 14c is formed on the gate in-
sulation film 14b, an interlayer insulation film 14d is
formed on the gate electrode 14c and the gate insulation
film 14b, and source and drain electrodes 14e and 14f
are formed on the interlayer insulation film 14d.
[0049] The source and drain electrodes 14e and 14f
are electrically connected to the source and drain regions
of the semiconductor layer 14a, respectively, through a
connection hole of the interlayer insulation film 14d.
[0050] A flattening layer 16 is formed on the thin film
transistor 14 and the interlayer insulation film 14d, and
an organic light emitting device 18 is formed on the flat-
tening layer 16.
[0051] More specifically, an anode electrode 18a is
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formed on the flattening layer 16. The anode electrode
18a is electrically connected to the drain electrode 14f
through a connection hole of the flattening layer 16. A
light emitting layer 18b and a cathode electrode 18c are
sequentially formed on the anode electrode 18a.
[0052] The anode electrode 18a may be made of a
transparent conductive material such as ITO or IZO to
display light emitted from the light emitting layer 18b to
the outside of the organic light emitting devices 18
through the anode electrode 18a and the first substrate
10.
[0053] The organic light emitting devices 18 including
the anode and cathode electrodes 18a and 18c and the
light emitting layer 18b are separated from neighboring
elements by a pixel defining layer 18d.
[0054] The light emitting layer 18b may be constructed
as a multilayer structure including a hole injection layer,
a hole transport layer, and an electron transport layer to
display one color of red, green, and blue.
[0055] Although not shown, an electron injection layer
(EIL) may be further formed between the electron trans-
port layer and the cathode electrode 18c.
[0056] The organic light emitting devices 18 having the
aforementioned structure display a predetermined image
by allowing the light emitted from the light emitting layer
18b to pass through the anode electrode 18a and the
first substrate 10 and to be emitted to the outside of the
organic light emitting devices 18.
[0057] A detailed structure of the aforementioned or-
ganic light emitting device and the thin film transistor may
be changed according to a product specification.
[0058] The non-display region A2 disposed outside of
the display region A1 includes a wiring section 30 for
supplying a driving signal to the thin film transistor 14 or
organic light emitting device 18.
[0059] As shown in FIG. 3, the wiring section 30 in-
cludes a plurality of signal lines 32 and 34. The driving
signal is transmitted through the signal lines 32 and 34.
[0060] However, in prior devices, the signal lines 32
and 34, which are made of the same material as the
source and drain electrodes 14e and 14f, have been
formed on the interlayer insulation film 16.
[0061] Accordingly, when the non-display region that
is not enclosed by the second substrate 20, is scratched
in the process of fabrication, a short circuit occurs be-
tween the signal lines 32 and 34.
[0062] In the present embodiment, to prevent the short
circuit between the signal lines 32 and 34, at least one
signal line of the signal lines 32 and 34 is formed on the
gate insulation film 14b.
[0063] More specifically, the wiring section 30 accord-
ing to an embodiment of the present invention includes
a first signal line 32 formed on the gate insulation film
14b and a second signal line 34 formed on the interlayer
insulation film 14d.
[0064] Although one first signal line 32 and one second
signal line 34 are shown in FIG. 3, a plurality of first signal
lines 32 and a plurality of second signal lines 34 are

formed under the COG region A3 in the same pattern as
FIG. 3, in practice.
[0065] The first signal line 32 may be made of the same
material as the gate electrode 14c. The second signal
line 34 may be made of the same material as the source
and drain electrodes 14e and 14f.
[0066] When the wiring section 30 having the afore-
mentioned structure is formed, the first signal line 32
formed on the gate insulation film 14b and the second
signal line 34 formed on the interlayer insulation film 14d
may be alternately disposed.
[0067] That is, the first and second signal lines 32 and
34 may be disposed on different layers to maintain a
height difference between the neighboring signal lines.
[0068] This is because the short circuit between the
neighboring signal lines 32 and 34 can be thereby pre-
vented. The wiring section 30 having the aforementioned
structure is constructed so that different signals are trans-
mitted through the first and second signal lines 32 and
34, respectively.
[0069] In this case, the same signals or different sig-
nals may be transmitted through the aforementioned first
signal lines 32, and the same signals may be transmitted
through the second signal lines 34.
[0070] The first and second signal lines 32 and 34 need
not be alternately formed one by one.
[0071] For example, two or more first signal lines 32
protected by the interlayer insulation film 14d may be
formed between the second signal lines 34.
[0072] On the other hand, in another embodiment of
the present invention, as shown in FIG. 4, all the signal
lines constituting the wiring section 30, that is, the first
and second signal lines 32 and 34 are made of the same
material as the gate electrode 14c and formed on the
gate insulation film 14b.
[0073] In the present embodiment, two or more differ-
ent voltages are transmitted through the signal lines 32
and 34.
[0074] While this invention has been described in con-
nection with what is presently considered to be practical
embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the
contrary, is intended to cover various modifications and
equivalent arrangements included within the scope of the
appended claims.

Claims

1. An organic light emitting display device comprising:

a first substrate comprising a top surface;
a second substrate;
an array of organic light emitting pixels inter-
posed between the first substrate and the sec-
ond substrate;
a thin film transistor interposed between the first
substrate and the array of organic light emitting
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pixels, the thin film transistor comprising a sem-
iconductor layer, a gate electrode, a source elec-
trode and a drain electrode, a gate insulation
layer arranged between the semi-conductor lay-
er and the gate electrode, and an interlayer in-
sulation layer arranged between the gate elec-
trode and the source and drain electrodes; and
a plurality of conductive lines comprising first
conductive lines and second conductive lines,
wherein the first conductive lines are formed on
the gate insulation layer and the second con-
ductive lines are formed on one of the gate in-
sulation layer or the interlayer insulation layer.

2. A device according to claim 1 wherein the second
conductive lines are formed on the gate insulation
layer.

3. A device according to claim 1 wherein the second
conductive lines are formed on the interlayer insula-
tion layer.

4. A device according to any one of claims 1 to 3, further
comprising a chip on glass (COG) region which does
not overlap the array of organic light emitting pixels,
wherein the first and second conductive lines are
disposed in the COG region.

5. A device according to any one of claims 1 to 4, where-
in the gate insulation layer comprises a first exten-
sion, and wherein the first conductive lines are inter-
posed between the first extension of the gate insu-
lation layer and the interlayer insulation layer.

6. A device according to any preceding Claim, wherein
the first conductive lines are made of the same ma-
terial as the gate electrode.

7. A device according to any one of Claims 3 to 6,
wherein the interlayer insulation layer comprises a
second extension, and wherein the second conduc-
tive lines are interposed between the second exten-
sion of the interlayer insulation layer and the array
of organic light emitting pixels.

8. A device according to any preceding Claim, wherein
the second conductive lines are made of the same
material as the source and drain electrodes.

9. A device according to any preceding Claim, wherein
the first conductive lines and the second conductive
lines are disposed in an alternating order along a
direction substantially parallel to the top surface.

10. A device according to any preceding Claim, wherein
signals transmitted through the first conductive lines
are different from signals transmitted through the
second conductive lines.

11. A device according to any preceding Claim, wherein
the array of organic light emitting pixels defines a
display region confined by the first and second sub-
strates along a first direction substantially perpen-
dicular to the top surface and by a perimeter surface
along a second direction substantially parallel to the
top surface, wherein the perimeter surface is extend-
ed between the first and second substrate and per-
pendicular to the top surface.

12. A device according to Claim 11, wherein the array
of organic light emitting pixels is provided in the dis-
play region, and wherein the thin film transistor is
provided in the display region.

13. A device according to Claim 11 or 12, wherein the
plurality of conductive lines are provided in a non-
display region, wherein the non-display region com-
prises a region between the first and second sub-
strates, and wherein the non-display region encloses
the perimeter surface of the display region.

14. The device of Claim 13. wherein the non-display re-
gion further comprises a chip on glass (COG) region,
wherein the plurality of conductive lines are formed
in the COG region.

15. A device according to any preceding Claim, wherein
the first and second conductive lines are substan-
tially parallel to one another and not overlapping
when viewed in a direction substantially perpendic-
ular to the top surface.

16. An organic light emitting display device according to
Claim 1,
wherein the first and second conductive lines are
formed on a first extension of the gate insulation lay-
er, and wherein the first extension is extended from
the gate insulation layer of the thin film transistor.

17. A device according to Claim 15, wherein the first and
second conductive lines are interposed between the
first extension of the gate insulation layer and a sec-
ond extension of the interlayer insulation layer.

18. A device according to any preceding Claim, wherein
the first and second conductive lines are for trans-
mitting signals to the thin film transistor.

19. A method of fabricating an organic light emitting dis-
play device, the method comprising:

forming a semiconductor layer on a first sub-
strate;
forming a gate insulation layer on the semicon-
ductor layer;
forming a gate electrode and first conductive
lines on the gate insulation layer;
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forming an interlayer insulation layer on the gate
electrode and the first conductive lines;
forming source and drain electrodes on the in-
terlayer insulation layer;
forming a flattening layer on the source and drain
electrodes; and
forming an array of organic light emitting pixels
on the flattening layer.

20. A method according to claim 19 further comprising
forming second conductive lines on the interlayer in-
sulation layer and wherein the flattening layer is
formed on the second conductive lines.

21. A method according to claim 19 further comprising
forming second conductive lines on the gate insula-
tion layer.
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