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7) ABSTRACT

An organic light emitting device that improves contrast by
forming a gate wiring and a data wiring of a black matrix
with a concentration gradient between a conductive material
of high transmittance and a conductive material of high
reflectivity. The organic light emitting device according to
the present invention comprises a gate wiring and a data
wiring formed on an insulating substrate, a pixel portion
formed by the gate wiring and the data wiring, and a pixel
arranged in the pixel portion, wherein at least one of the gate
wiring and the data wiring is formed of a conductive
light-absorbing material. At least one of the wirings is
formed of a light-absorbing material with the concentration
gradient between the conductive material of the high trans-
mittance and the conductive material of the high reflectivity.
The conductive material of the high reflectivity is composed
of at least one of Al, Mo, Ti, Cu, Ag, or similar material, and
the conductive material with high transmittance is composed
of at least one of ITO, 10, TO, IZ0, ZnO or similar material.
The gate wiring includes a gate line, a gate electrode of a
thin film transistor, a capacitor electrode, or a power line,
and the data wiring includes a data line, source and drain
electrodes of the thin film transistor, the capacitor electrode,
or the power line.
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FIG. 1
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FIG. 2A
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FIG. 2B
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FLAT PANEL DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korean
Patent Application No. 2003-51660, filed Jul. 25, 2003, the
disclosure of which is incorporated herein by reference in its
entirety.

[0002]

[0003] The present invention relates to a flat panel display
and, more particularly, to an organic light emitting device
that improves contrast by forming a data wiring and a gate
wiring of a black matrix with a concentration gradient
between a transparent conductive material and a high-
reflective metal material.

[0004]

[0005] FIG. 1 shows a plan structure of a conventional
active matrix organic light emitting device (AMOLED),
focusing on a pixel consisting of red (R), green (G) and blue
(B) unit pixels.

[0006] Referring to FIG. 1, the conventional AMOLED
includes a plurality of gate lines 110 insulated from each
other and arranged in a direction, a plurality of data lines 120
insulated from each other and arranged in a direction cross-
ing with the gate lines 110, and a power line 130 crossing
with the gate lines 110, arranged in parallel with the data
lines 120 and insulated from each other. The AMOLED also
includes, a plurality of pixel portions 140 formed by the gate
lines 110, the data lines 120 and the power line 130, and a
plurality of pixel electrodes 150 having an opening 155
arranged in each of the pixel portions 140.

[0007] Though not shown in the drawings, R, G and B unit
pixels are arranged in each of the pixel portions 140, and
each pixel unit includes a thin film transistor, a capacitor and
an electroluminescence (EL) device coupled to the pixel
electrode 150. A via hole 160 connects the pixel electrode
150 with one of the source ¢lectrode and the drain electrode
of the thin film transistor.

[0008] The conventional organic light emitting device
having a plan structure described above may have a problem
with decreased contrast when the EL device emits light,
since exterior light is reflected by metal materials, such as a
gate clectrode, the source and drain electrodes of the thin
film transistor, a capacitor electrode, and other wiring. A
mobile display which is extensively exposed to exterior light
may have a problem of decreased contrast due to the high
reflectivity of the exterior light.

[0009] Inorder to prevent the decreased contrast by reflec-
tion of the exterior light, a polarizer may be attached to the
front surface of the display. However, using the polarizer
may result in increased production cost, as well as decreased
transmittance that degrades the contrast, because the polar-
izer itself shields light emitted from the organic emission
layer.

[0010] Alternatively, a black matrix composed of
Cr/CrOx, or an organic layer, is separately formed on an area
in which the TFT and the capacitor are formed. A separate
mask process may be required, however, to form the black
matrix, making the manufacturing process relatively com-
plicated.

1. Field of the Invention

2. Background of the Invention
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[0011] When the contrast is improved by decreasing the
reflectivity based on the exterior light, it may be important
to more strenuously implement black than white. Korean
patent application No. 2001-0085187 has disclosed a tech-
nique with which the black matrix is formed by using a
concentration gradient layer (MIHL, metal insulator hybrid
layer) in the active matrix organic light emitting device of a
bottom-emitting type. However, this technique requires a
separate process to form the black matrix.

SUMMARY OF THE INVENTION

[0012] An exemplary embodiment of the present inven-
tion provides an organic light emitting device that may
improve contrast by minimizing reflectivity of exterior light.

[0013] A further exemplary embodiment of the present
invention provides an organic light emitting device which
does not require a separate black matrix by forming a gate
wiring and a data wiring of materials with a concentration
gradient between a transparent conductive material and a
metal material.

[0014] An additional exemplary embodiment of the
present invention provides a thin film transistor including a
semiconductor layer formed on an insulating substrate, a
gate electrode, and a source electrode and a drain electrode
connected to the semiconductor layer, wherein at least one
of the gate electrode and the source electrode and the drain
electrode is formed of a conductive light-absorbing material.
Also, at least one of the gate wiring and the data wiring of
the organic light emitting device may comprise the conduc-
tive light-absorbing material.

[0015] Inanother exemplary embodiment of the invention,
the organic light emitting device is of a bottom-emitting
type. At least one of the electrodes may be formed of the
concentration gradient layer in which the content of the
transparent conductive material gradually increases toward
the substrate while the content of the metal material gradu-
ally increases away from the substrate. The pixel may
comprise a transistor, a capacitor and an EL device. The gate
wiring may include at least one selected from a gate line, a
gate electrode of the transistor, a capacitor electrode and a
power line, and the data wiring may include at least one
selected from a data line, a source electrode and a drain
electrode of the transistor, a capacitor electrode and a power
line. Each of the gate wiring and the data wiring may be
formed on the substrate, except for an area of the substrate
where light is emitted from the EL device, and further
comprises a light-absorbing material pattern formed so as to
be electrically separated from the gate wiring.

[0016] Inanexemplary embodiment of a top-cmitting type
organic light emitting device, the concentration gradient
layer may be such that the content of the metal material
gradually increases toward the substrate while the content of
the transparent conductive material gradually increases
away from the substrate.

[0017] In an exemplary embodiment of a double-side-
emitting type organic light emitting device, at least one of
the electrodes may be formed of the concentration gradient
layer in which the content of the metal material gradually
increases toward a central part thereof while the content of
the transparent conductive material gradually increases
away from the central part toward the substrate and a counter
part of the substrate.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The above and other features and advantages of the
present invention will become more apparent to those of
ordinary skill in the art by describing in detail preferred
embodiments thereof with reference to the attached draw-
ings.

[0019] FIG. 1 is a layout diagram of a conventional
organic light emitting device.

[0020] FIG. 2A is a layout diagram of an organic light
emitting device according to an embodiment of the present
invention.

[0021] FIG. 2B is a layout diagram of a unit pixel in an
organic light emitting device according to an embodiment of
the present invention.

[0022] FIG. 3 is a cross-sectional structure of a bottom-
emitting organic light-emitting device according to an
embodiment of the present invention.

[0023] FIG. 4 is a cross-sectional structure of a top-
emitting organic light emitting device according to an
embodiment of the present invention.

[0024] FIG. 5 is a cross-sectional structure of a double-
side-emitting organic light emitting device according to an
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0025] The present invention will now be described more
fully hereinafter with reference to the accompanying draw-
ings, in which exemplary embodiments of the invention are
shown. This invention may, however, be embodied in dif-
ferent forms and should not be construed as limited to the
embodiments set forth herein. Rather, these exemplary
embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of
the invention to those skilled in the art. In the drawings, the
thickness of layers and regions are exaggerated for clarity.
Like numbers refer to like elements throughout the specifi-
cation.

[0026] FIG. 2A is a schematic plan diagram of an organic
light emitting device according to an exemplary embodi-
ment of the present invention, where a pixel has R, G and B
unit pixels. FIG. 2B is an example of a plan structure
regarding one unit pixel in the organic light emitting device
of FIG. 2B.

[0027] Referring to FIGS. 2A and 2B, an active matrix
organic light emitting device (AMOLED) according to an
exemplary embodiment of the present invention comprises a
plurality of gate lines 210 insulated from each other and
arranged in a direction, and a plurality of data lines 220
insulated from each other and arranged in a direction cross-
ing the gate lines 210. Further, a power line 230 crosses the
gate lines 210 and is arranged in parallel with the data lines
220 and insulated from each other. In addition, an AMOLED
may comprise a plurality of pixel areas 240 formed by the
gate lines 210, the data lines 220 and the power line 230. The
gate lines 210, the data lines 220 and the power line 230 may
be formed of a light-absorbing material with a concentration
gradient between a metal material and a transparent con-
ductive material.
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[0028] R, G and B unit pixels are arranged in each of the
pixel electrodes 250. Each pixel includes two thin film
transistors 260 and 280, a capacitor 270 and an EL device
having the pixel electrode 250.

[0029] The thin film transistor 260, which may be used for
switching, may include a semiconductor layer 261 having
source and drain areas, a gate electrode 263 connected to the
gate line 210 and formed of a light-absorbing material with
a concentration gradient between a metal material and a
transparent conductive material. The thin film transistor 260
may further include a source electrode 265 and a drain
electrode 267 connected to the source and drain areas of the
semiconductor layer 261 through contact holes 264 and 266,
respectively, and formed of a light-absorbing material with
a concentration gradient between a metal material and a
transparent conductive material.

[0030] The thin film transistor 280, which may be used for
driving, may include a semiconductor layer 281 having
source and drain areas, and a gate electrode 283 formed of
a light-absorbing material with a concentration gradient
between a metal material and a transparent conductive
material. The thin film transistor 280 may further include
source electrode 285 and a drain electrode 287 connected to
the source and drain areas of the semiconductor layer 281
through contact holes 284 and 286, respectively. They are
formed of a light-absorbing material with a concentration
gradient between a metal material and a transparent con-
ductive material.

[0031] The capacitor 270 may include a lower electrode
271, connected to the drain electrode 267 of the switching
transistor 260 through a contact hole 268 and the gate
electrode 283 of the driving transistor 280, and formed of a
light-shield material with a concentration gradient between
a metal material and a transparent conductive material. The
capacitor 270 may further include an upper electrode 273
connected to the power line 230 and formed of a light-
absorbing material with a concentration gradient between a
metal material and a transparent conductive material. The
pixel electrode 230 is connected to the drain electrode 287
of the driving transistor 280 through a via hole 257. The
source electrode 2835 of the driving transistor 280 is con-
nected to the power line 230.

[0032] The AMOLED of an exemplary embodiment of the
present invention having a structure described above may be
formed of a light-absorbing material to protect the gate
wiring and the data wiring from exterior light. As the
light-shielding layer for the gate wiring and the data wiring,
a thin film with a concentration gradient is employed with at
least one metal material selected from Al, Mo, Cu, Ti, Ag or
similar material with high reflectivity and at least one
transparent conductive material selected from ITO, 1ZO,
Zn0, 10, TO or similar material with high transmittance.

[0033] A concentration gradient layer (such as a MIHL,
metal insulator hybrid layer) may be a thin film of a light
absorbing material between the metal material and the
transparent conductive material. The concentration between
the metal material and the transparent conductive material
may be continuously varied so as to continuously change a
refractive index. Alternately, the concentration may be var-
ied discontinuously. A concentration gradient layer may be
a black matrix layer whose optical density is greater than 4,
in which the layer absorbs incident light by scattering and
does not reflect the light
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[0034] The concentration gradient layer is not limited to
use as a wiring. The concentration gradient layer may
include a metal material and a transparent conductive mate-
rial, so that it has conductivity, and also may act as a black
matrix, since it prevents exterior light from being reflected
by shielding light incident from the exterior.

[0035] The wiring may be formed of the concentration
gradient layer, whose content of the transparent conductive
material and the metal material continuously varies accord-
ing to a depth from the wiring’s surface, so that the content
of the transparent material gradually increases in a same
direction as the light emitted from an organic thin-film layer
of the EL device, while the content of the metal material
gradually increases in an opposite direction of the emitting
light.

[0036] The wiring may be embodied with a concentration
gradient layer in which the content of the transparent con-
ductive material gradually increases toward the substrate
200, while the content of the metal material gradually
increases away from the substrate 200. Alternatively, the
wiring may be embodied with a concentration gradient layer
in which the content of the metal material gradually
increases toward the substrate 200, while the content of the
transparent conductive material gradually increases away
from the substrate 200. Further, the wiring may also be
embodied with a concentration gradient layer in which the
content of the metal material gradually increases toward a
central part thereof, while the content of the transparent
conductive material gradually increases toward each of both
sides.

[0037] The gate wiring may be the gate line 210 and the
gate electrode 263, 283, as well as a corresponding electrode
between the lower electrode 271 and the upper electrode 273
of the capacitor 270, such as, for example, the lower
electrode 271 of the capacitor 270 when the lower electrode
271 is formed of the same material as the gate electrode.
Additionally, when the power line 230 is simultaneously
formed with the gate electrode, the gate wiring may include
the power line 230 as well.

[0038] The data wiring may be the data line 220 and the
source electrode 265 and the drain electrode 267, as well as
a corresponding electrode between the lower electrode 271
and the upper electrode 273 of the capacitor 270, such as, for
example, the upper ¢clectrode 273 of the capacitor 270 when
the upper electrode 271 is formed of the same material as the
source and drain electrodes. Additionally, when the power
line 230 is simultaneously formed with the source and drain
electrodes, the data wiring may include the power line 230
as well.

[0039] FIG. 3 shows a cross-sectional structure of an
organic light emitting device of a bottom-emitting type
according to an embodiment of the present invention. It
includes an EL device, a capacitor, a gate line, a data line and
a thin film transistor connected to the EL device.

[0040] Referring to FIG. 3, the thin film transistor 301
includes a semiconductor layer having a source area 321 and
a drain area 323 on a buffer layer 310 of an insulating
substrate 300, and a gate electrode 341 formed on a gate
insulating layer 330. Source electrode 361 and drain elec-
trode 363 are formed on an interlayer insulating layer 350
and connected with the source area 321 and the drain area
323 through respective contact hole 351 and 353.
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[0041] The capacitor 303 includes a lower electrode 345
formed simultaneously with the gate electrode 341 on the
gate insulating layer 330, and an upper electrode 365 formed
simultaneously with source and drain electrodes 361 and
365 on the interlayer insulating layer 350. A gate line 347
may be simultaneously formed with the gate electrode 341
on the gate insulating layer 330, and a data line 367 may be
simultaneously formed with the source and drain electrodes
361 and 365 on the interlayer insulating layer 350. Though
not shown in the drawings, the power line 230 may be
simultaneously formed with the data line herein, even
though it also may be simultaneously formed with the gate
line or the data line.

[0042] The EL device 305 includes a lower electrode 381,
which may be a transmissive electrode formed on a passi-
vation layer 370 and coupled with one of the source and
drain electrodes 361 and 363 of the thin film transistor 301,
such as, for example, the drain electrode 363 through a via
hole 375. The EL device also may include an organic
thin-film layer 383 formed on an opening 395 defined by a
pixel defining layer 390 in the lower electrode 381, and an
upper electrode 385 formed on an entire surface of the
substrate.

[0043] An organic light emitting device according to an
exemplary embodiment has a bottom-emitting structure in
which light is emitted from the substrate 300. The gate
wiring includes the gate electrode 341, the lower electrode
345 of the capacitor and the gate line 347, and the data
wiring includes the source and drain electrodes 361 and 363,
the upper electrode 365 of the capacitor, the data line 367
and the power line. The gate wiring and the data wiring may
have a concentration gradient layer between a metal material
and a transparent conductive material in which the content
of the transparent conductive material gradually increases
toward the substrate from which light is emitted while the
content of the metal material gradually increases away from
the substrate 300.

[0044] In an embodiment of the present invention, the gate
wiring, including the gate electrode 341, the gate line 347
and the lower electrode 345 of the capacitor, may be formed
by depositing and patterning a gate electrode material on the
entire surface of the substrate. The data wiring, including the
source and drain electrodes 361 and 363, the upper electrode
365 of the capacitor and the data line 367, may be formed
by depositing and patterning source and drain electrode
material on the entire surface of the substrate.

[0045] In another embodiment, the gate electrode material
is deposited on the entire surface of the substrate and may be
patterned, so that the gate electrode material may remain on
the gate insulating layer 330 while the gate wiring is being
patterned, except at an emitting area of the substrate through
which light is emitted from the organic thin-film layer 383.
When the source and drain electrode material is deposited on
the entire surface of the substrate, the source and drain
electrode material may be patterned to remain on the inter-
layer insulating layer 350 while the data wiring is being
patterned, except for the emitting area of the substrate
through which light is emitted from the organic thin-film
layer 383.

[0046] Accordingly, the gate wiring may act as a wiring as
well as a black matrix for shielding light, and a gate
electrode material pattern that remains on an area, except for
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the emitting area, may act as a black matrix layer for
shielding light. The data wiring may act as a wiring as well
as a black matrix for shielding light, and a source and drain
electrode material pattern that remains on an area, except for
the emitting area, may act as a black matrix layer for
shielding light.

[0047] Therefore, the black matrix layer electrically sepa-
rated from the wirings may be formed without an additional
mask process, and the light-shielding effect may be
improved. In a bottom-emitting type organic light emitting
device, the remaining gate electrode material pattern and
source and drain electrode material pattern may be formed
on an area, except for the emitting area, as well as electri-
cally separated from the gate wiring and the data wiring,
respectively.

[0048] FIG. 4 shows a cross-sectional structure of a
top-emitting organic light emitting device, according to an
embodiment of the present invention. It comprises an EL
device, a capacitor, a gate line, a data line and a thin film
transistor coupled to the EL device. The organic light
emitting device shown in FIG. 4 may be substantially the
same, structurally, as that of the exemplary embodiment
described above, except for the structure of the concentra-
tion gradient layer of the wiring and that an upper electrode
485 may be formed of a transmissive electrode.

[0049] An organic light emitting device according to an
exemplary embodiment has a top-emitting structure in
which light is emitted through the upper electrode 485,
which is transmissive. The gate wiring may include a gate
electrode 441, a lower electrode 445 of the capacitor and a
gate line 447, and the data wiring may include source
electrode 461 and drain electrode 463, an upper electrode
465 of the capacitor, a data line 467 and a power line. The
gate wiring and the data wiring may have a concentration
gradient layer between a metal material and a transparent
conductive material in which the content of the transparent
conductive material gradually increases in a direction of the
emitting light, that is, away from a substrate 400, while the
content of the metal material gradually increases toward the
substrate 400.

[0050] This embodiment may also increase the light-
shielding effect by forming a black matrix layer for shielding
light which is electrically separated from the wirings. In a
top-emitting type, organic light emitting device, the remain-
ing gate electrode material pattern and source and drain
electrode material pattern may be electrically separated from
the gate wiring and the data wiring on the substrate including
the emitting area, respectively.

[0051] FIG. 5 shows a cross-sectional structure of a
top-emitting organic light emitting device according to an
embodiment of the present invention, with an EL device, a
capacitor, a gate line, a data line and a thin film transistor
coupled to the EL device. The organic light emitting device
shown in FIG. 5 may be substantially the same, structurally,
as that of the embodiments described above, except for the
structure of the concentration gradient layer of the wiring
and that both an upper electrode 585 and a lower electrode
581 may be transmissive.

[0052] In a double-side-emitting organic light emitting
device according to an embodiment of the invention, light is
emitted from double sides through the upper electrode 585

Jan. 27, 2005

and the lower electrode 581, which are the transmissive
electrodes. The gate wiring may include a gate electrode
541, a lower electrode 545 of the capacitor and a gate line
547. Further, the data wiring may include source electrode
561 and drain electrode 563, an upper electrode 565 of the
capacitor, a data line 567 and a power line. The gate wiring
and the data wiring may have a concentration gradient layer
between a metal material and a transparent conductive
material in which the content of the metal material gradually
increases toward a central part thereof, while the content of
the transparent conductive material gradually increases
toward a direction of the emitting light, that is, a direction
from the central part to the substrate 500 and a direction
from the central part to the upper electrode 585.

[0053] An embodiment of the invention may also increase
the light-shielding effect by forming, along with the gate
wiring and the data wiring, a black matrix layer acting as a
light shield which may be electrically separated from the
wirings. In a double-side-emitting organic light emitting
device, the remaining gate electrode material pattern and
source and drain electrode material pattern may be electri-
cally separated from the gate wiring and the data wiring on
the substrate, except the emitting area.

[0054] In exemplary embodiments of the present inven-
tion, the gate wiring and the data wiring may be formed of
a light-absorbing material with a concentration gradient as
described above by co-sputtering the metal material and the
transparent conductive material.

[0055] In exemplary embodiments of the present inven-
tion, the data wiring and the gate wiring may be formed by
a black matrix material with a concentration gradient
between the metal material and the transparent conductive
layer, and the conductive layer reflecting exterior light also
may be formed by the black matrix material to prevent
reflection of the exterior light. This may be applicable to an
organic light emitting device having various structures with-
out necessarily restricting to the structure where each of the
pixels has a plan view, such as, for example, shown in FIG.
2B.

[0056] The exemplary embodiments of the present inven-
tion are explained as an example where the gate line and the
lower electrode of the capacitor are simultaneously formed
with the gate electrode while the data line, the upper
electrode of the capacitor and the power line are simulta-
neously formed with the source and drain electrodes. How-
ever, the present invention also may be applicable to the gate
line, the data line, the upper and lower electrodes of the
capacitor and the power line being separately, and not
simultaneously, formed with the gate electrode and the
source and drain electrodes.

[0057] According to an exemplary embodiment of the
present invention, such as described above, forming the gate
wiring and the data wiring of the light-absorbing material
with the concentration gradient between the metal material
and the transparent conductive material may cause the
reflection of exterior light by the wirings to be reduced to
improve the contrast. Also, since a separate light-shielding
layer is not required, the process may be simplified.

[0058] Although the present invention described so far is
explained referring to exemplary embodiments, those of
ordinary skill in the art will understand that the embodi-
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ments of the present invention described herein may easily
by modified and altered in various ways to conform to their
purposes without being distracted from the spirit and the
scope of the present invention detailed and clarified in the
following claims.

What is claimed is:
1. A thin film transistor, comprising:

a semiconductor layer formed on a substrate;
a gate electrode; and

a source electrode and a drain electrode connected to the
semiconductor layer,

wherein at least one of the gate electrode, the source
electrode and the drain electrode includes a conductive
light-absorbing material.

2. The thin film transistor according to claim 1, wherein
the at least one of the electrodes is formed of a concentration
gradient layer with a concentration gradient between a metal
material and a transparent conductive material.

3. The thin film transistor according to claim 2, wherein
a content of the transparent conductive material gradually
increases toward the substrate while a content of the metal
material gradually increases away from the substrate.

4. The thin film transistor according to claim 2, wherein
a content of the metal material gradually increases toward
the substrate while a content of the transparent conductive
material gradually increases away from the substrate.

5. The thin film transistor according to claim 2, wherein
a content of the metal material gradually increases toward a
central part thereof while a content of the transparent con-
ductive material gradually increases away from the central
part toward the substrate.

6. The thin film transistor according to claim 2, wherein
the transparent conductive material includes at least one
material selected from the group consisting of ITO, 10, TO,
1Z0O and ZnO; and

the metal material includes at least one material selected
from the group consisting of Al, Mo, Cu, Ti and Ag.
7. The thin film transistor according to claim 2, wherein
the concentration gradient varies continuously.
8. The thin film transistor according to claim 2, wherein
the concentration gradient varies discontinuously.
9. An organic light emitting device, comprising:

a gate wiring and a data wiring formed on an insulating
substrate;

a pixel portion formed by the gate wiring and the data
wiring; and

a pixel arranged in the pixel portion,

wherein at least one of the gate wiring and the data wiring
is formed of at least a conductive light-absorbing
material.

10. The organic light emitting device according to claim
9, wherein at least one of the gate wiring and the data wiring
is formed of a concentration gradient layer with a concen-
tration gradient between a transparent conductive material
and a metal material.

11. The organic light emitting device according to claim
10, wherein a content of the transparent conductive material
gradually increases in a same direction as a direction in
which light is emitted.
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12. The organic light emitting device according to claim
10, wherein the organic light emitting device is of a bottom-
emitting type, and

a content of the transparent conductive material gradually
increases toward the substrate while a content of the
metal material gradually increases away from the sub-
strate.

13. The organic light emitting device according to claim

12, wherein the pixel comprises a transistor, a capacitor and
an EL device, and

the gate wiring includes at least one of a gate line, a gate
electrode of the transistor, a capacitor electrode and a
power line.

14. The organic light emitting device according to claim
13, further comprising a light-absorbing material pattern
formed on the substrate, except for an area in which light is
emitted from the EL device, where the light-absorbing
material pattern is electrically separated from the gate wir-
ing.

15. The organic light emitting device according to claim
12, wherein the pixel comprises a transistor, a capacitor and
an EL device, and the data wiring includes at least one of a
data line, a source eclectrode of the transistor, a drain
electrode of the transistor, a capacitor electrode and a power
line.

16. The organic light emitting device according to claim
15, further comprising a light-absorbing material pattern
formed on the substrate, except for an area in which light is
emitted from the EL device, where the light-absorbing
material pattern is electrically separated from the data wir-
ing.

17. The organic light emitting device according to claim
10, wherein the organic light emitting device is of a top-
emitting type, and a content of the metal material gradually
increases toward the substrate while a content of the trans-
parent conductive material gradually increases away from
the substrate.

18. The organic light emitting device according to claim
17, wherein the pixel comprises a transistor, a capacitor and
an EL device, and the gate wiring includes at least one of a
gate line, a gate electrode of the transistor, a capacitor
electrode and a power line.

19. The organic light emitting device according to claim
18, further comprising a light-absorbing material pattern
formed on the substrate including an area in which light is
emitted from the EL device, where the light-absorbing
material pattern is electrically separated from the gate wir-
ing.

20. The organic light emitting device according to claim
17, wherein the pixel comprises a transistor, a capacitor and
an EL device, and the data wiring includes at least one of a
data line, a source electrode of the transistor, a drain
electrode of the transistor a capacitor electrode and a power
line.

21. The organic light emitting device according to claim
20, further comprising a light-absorbing material pattern
formed on the substrate including an area in which light is
emitted from the EL device, where the light-absorbing
material pattern is electrically separated from the data wir-
ing.

22. The organic light emitting device according to claim
10 wherein the organic light emitting device is of a double-
side emitting type, and a content of the metal material
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gradually increases toward a central part thereof while a
content of the transparent conductive material gradually
increases away from the central part toward the substrate
and a central part of the substrate.

23. The organic light emitting device according to claim
22, wherein the pixel comprises a transistor, a capacitor and
an EL device, and the gate wiring includes at least one of a
gate line, a gate electrode of the transistor, a capacitor
electrode and a power line.

24. The organic light emitting device according to claim
23, further comprising a light-absorbing material pattern
formed on the substrate, except for an area in which light is
emitted from the EL device, where the light-absorbing
material pattern in electrically separated from the gate
wiring.

25. The organic light emitting device according to claim
22, wherein the pixel comprises a transistor, a capacitor and
an EL device, and the data wiring includes at least one of a
data line, a source electrode of the transistor, a drain
electrode of the transistor, a capacitor electrode and a power
line.
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26. The organic light emitting device according to claim
25, further comprising a light-absorbing material pattern
formed on the substrate, except for an area in which light is
emitted from the EL device, where the light-absorbing
material pattern is electrically separated from the data wir-
ing.

27. The organic light emitting device according to claim
10, wherein the transparent conductive material includes at
least one material selected from the group consisting of ITO,
10, TO, 1ZO and ZnO, and the metal material includes at
least one material selected from the group consisting of Al,
Mo, Cu, Ti and Ag.

28. The organic light emitting device according to claim
10, wherein the concentration gradient varies continuously.

29. The organic light emitting device according to claim
10, wherein the concentration gradient varies discontinu-
ously.
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