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An organic light emitting display device comprises a sub-
strate that includes a plurality of pixel regions; a conductive
line arranged on the substrate; and an anti-reflective layer

(22) Filed: Oct. 8, 2014 arranged on the conductive line, wherein the anti-reflective
layer includes an intermediate layer arranged on the conduc-
(30) Foreign Application Priority Data tive line and a semi-transparent layer arranged on the inter-
mediate layer, and the conductive line is electrically con-
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of the Korean
Patent Application No. 10-2013-0140756 filed on Nov. 19,
2013, which is hereby incorporated by reference for all put-
poses as if fully set forth herein.

BACKGROUND
[0002] 1. Technical Field
[0003] The present disclosure relates to an organic light

emitting display device, and more particularly, to an active
organic light emitting display device.

[0004] 2. Discussion of the Related Art

[0005] Recently, with the development of information soci-
ety, lightweight and thin flat panel displays have been actively
developed. Examples of such flat panel displays include lig-
uid crystal displays and organic light emitting display
devices. Since the organic light emitting display device does
not require a separate light source such as a backlight used in
the liquid crystal display and has excellent color reproduc-
tion, the organic light emitting display device realizes thinner
and clearer picture quality.

[0006] Among such organic light emitting display devices,
an active organic light emitting display device generally
includes unit pixels comprising three sub-pixels for each of
red, green, and blue light. Each sub-pixel is defined by a
crossing between a gate line and a data line, and is driven
independently by a driving circuit that includes a separate thin
film transistor (TFT).

[0007] Various conductive lines including a thin film tran-
sistor are arranged in the driving circuit of the sub-pixel. The
conductive lines include a gate line, a data line and a power
line are arranged in the periphery of the sub-pixel. The gate
line, the data line and the power line respectively supply a gate
signal, adata signal and a power signal, which are required for
driving the sub-pixel. If the conductive lines reflect external
light, external visibility is deteriorated.

[0008] In order to prevent such reflection of external light
from occurring, a polarizing plate may be used. If the polar-
izing plate is used, 45% or less of the light emitted from the
organic light emitting device is transmitted through the polar-
izing plate, resulting in a luminance reduction of 50% or
more. But, if driving power is increased to compensate for the
reduced luminance, then the lifespan of the organic light
emitting layer gets reduced.

[0009] Particularly, in case of a transparent organic light
emitting display device that has recently received much atten-
tion as a display for the next generation, a transparent area is
arranged such that light from a rear background may be
transmitted to the front of the display device. This results in a
degradation of external visibility and contrast ratio.

[0010] Moreover, in transparent organic light emitting dis-
play devices, since a polarizing plate is often eliminated for
improved light transmittance of the transparent area, an alter-
native solution for improving external visibility and contrast
ratio s required.
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SUMMARY

[0011] Accordingly, the present disclosure is directed to an
organic light emitting display device that substantially obvi-
ates one or more problems due to limitations and disadvan-
tages of the related art.

[0012] An advantage of the present embodiments is to pro-
vide an organic light emitting display device that may
improve visibility and contrast by reducing reflection of
external light from a surface of the organic light emitting
display device. In one or more embodiments, this reduction in
the reflection of external light may be achieved by using an
anti-reflective surface on one or more portions of the display
device, while eliminating a polarizing plate.

[0013] Additional advantages and features of the embodi-
ments 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 disclosure. The objectives and
other advantages of the embodiments may be realized and
attained by the structure particularly pointed outin the written
description and claims hereof as well as the appended draw-
ings.

[0014] To achieve theseobjects and other advantages and in
accordance with the purpose of the disclosure, as embodied
and broadly described herein, an organic light emitting dis-
play device according to one aspect of the present disclosure
comprises a substrate that includes a plurality of pixel
regions; a conductive line arranged on the substrate; and an
anti-reflective layer arranged on the conductive line, wherein
the anti-reflective layer includes an intermediate layer
arranged on the conductive line and a semi-transparent layer
arranged on the intermediate layer, and the conductive line is
electrically connected with the semi-transparent layer.
[0015] Itisto be understood that both the foregoing general
description and the following detailed description of the
present disclosure are exemplary and explanatory and are
intended to provide further explanation of the embodiments
as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The accompanying drawings, which are included to
provide a further understanding of the embodiments and are
incorporated in and constitute a part of this application, illus-
trate embodiment(s) of the disclosure and together with the
description serve to explain the principle of the disclosure. In
the drawings:

[0017] FIG. 1 is a plane view illustrating one pixel of an
organic light emitting display device according to one
embodiment of the present disclosure;

[0018] FIG. 2 is a plane view illustrating one pixel of an
organic light emitting display device according to another
embodiment of the present disclosure;

[0019] FIG. 3 is a cross-sectional view taken along line
A-A' of FIG. 2;
[0020] FIG. 4 is a cross-sectional view illustrating a thin

film transistor that drives an organic light emitting display
device;

[0021] FIG. 5 is a cross-sectional view illustrating an
organic light emitting display device according to one
embodiment of the present disclosure; and

[0022] FIGS. 6A and 6B are cross-sectional views illustrat-
ing an anti-reflective layer of the present disclosure.
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DETAILED DESCRIPTION

[0023] Reference will now be made in detail to the exem-
plary embodiments of the present disclosure, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.
[0024] FIG. 1 is a plane view illustrating one pixel of an
organic light emitting display device according to one
embodiment of the present disclosure, and illustrates a con-
ductive line CL, which defines a pixel, without separately
illustrating an anti-reflective layer 120 arranged on the con-
ductive line CL. An illustration of an anti-reflective layer 120
arranged on the conductive line CL is provided instead in the
cross-sectional views of FIGS. 3-5.

[0025] As shown in FIG. 1, the organic light emitting dis-
play device according to one embodiment of the present
disclosure includes the conductive line CL required for driv-
ing. The conductive line CL includes a gate line 111, a data
line 141 and a power line 142. The gate line 111 and the data
line 141 define a pixel by crossing each other. The data line
141 and the power line 142 may be arranged at a pixel bound-
ary per pixel, or may be arranged at the pixel boundary alter-
nately per pixel.

[0026] The organic light emitting display device shown in
FIG. 1 is a general top emission type organic light emitting
display device. Accordingly, a light-emitting area EA may be
arranged all over the pixel. A driving circuit DC is formed in
an area overlapped with the light-emitting area EA in a direc-
tion opposite to a light-emitting direction, thereby maximiz-
ing the light emitted from the light-emitting area EA.
Although the driving circuit DC is covered with the light-
emitting area A, while a user is watching the display device,
since a plurality of conductive portions 113 and 145 for
driving are concentrated on the driving circuit DC, much
reflection may occur. The conductive portions 113 and 145
are shown in FIG. 5.

[0027] The conductive portions 113 and 145 which are
elements required for the driving circuit DC may include a
capacitor connected with the conductive line CL, and a thin
film transistor, and a connection line that connects a plurality
of elements including the capacitor and the thin film transistor
with each other.

[0028] Since the conductive line CL that includes the con-
ductive portions 113 and 145 is generally formed of a material
having high reflectivity, for example, metal, the anti-reflec-
tive layer 120 may be arranged on the conductive line CL and
the conductive portions 113 and 145 to prevent reflection
from occurring. Since reflection of external light is intended
to improve visibility and contrast ratio, the anti-reflective
layer 120 may be arranged in a watching direction ofthe user.
In other words, in case of a bottom emission type, the anti-
reflective layer 120 may be arranged between the conductive
line CL and a substrate 101 (shown in the cross-sectional
views of FIGS. 3-5). In case of the top emission type, the
anti-reflective layer 120 may be arranged on the conductive
line CL.

[0029] FIG. 2 is a plane view illustrating one pixel of an
organic light emitting display device according to another
embodiment of the present disclosure, and illustrates a con-
ductive line CL, which defines a pixel. FIG. 2 does not sepa-
rately illustrate an anti-reflective layer 120 arranged on the
conductive line CL. But an illustration of an anti-reflective
layer 120 arranged on the conductive line CL is provided
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instead in the cross-sectional views of FIGS. 3-5. The organic
light emitting display device of FIG. 2 is a transparent organic
light emitting display device.

[0030] As shown in FIG. 2, the organic light emitting dis-
play device according to another embodiment of the present
disclosure includes the conductive line CL required for driv-
ing of the transparent organic light emitting display device.
The conductive line CL defines the pixel that includes a
transparent area TA and a light-emitting area EA.

[0031] The conductive line CL includes a gate line 111, a
data line 141, and a power line 142. The gate line 111 and the
data line 141 define the pixel by crossing each other. The data
line 141 and the power line 142 may be arranged at a pixel
boundary per pixel, or may be arranged at the pixel boundary
alternately per pixel.

[0032] A drivingcircuit DC is formed inan area overlapped
with the light-emitting area EA in a direction opposite to a
light-emitting direction. Since the driving circuit DC corre-
sponds to an area on which a plurality of conductive portions
113 and 145 for driving are concentrated, much reflection
may occur. The conductive portions 113 and 145 are shown in
FIG. 5, and the conductive line CL further includes the con-
ductive portions 113 and 145.

[0033] The conductive portions 113 and 145 which are
elements required for the driving circuit DC may include a
capacitor connected with the conductive line CL, a thin film
transistor, and a connection line that connects a plurality
elements including the capacitor and the thin film transistor
with each other.

[0034] Since the conductive line CL is generally formed of
a material having high reflectivity, for example, metal, the
anti-reflective layer 120 may be arranged on the conductive
line CL to prevent reflection from occurring. In case of the
transparent organic light emitting display device, since a
polarizing plate (not shown) applied to the organic light emit-
ting display device to reflect external light cannot be used to
improve transmittance of the transparent area TA, the anti-
reflective layer 120 will necessarily be required to reflect
external light.

[0035] Even in case of the transparent organic light emit-
ting display device, the anti-reflective layer 120 may be
arranged in a watching direction of the user, thereby improv-
ing visibility and contrast ratio. In other words, in case of the
bottom emission type, the anti-reflective layer 120 may be
arranged between the conductive line CL and a substrate 101.
In case of the top emission type, the anti-reflective layer 120
may be arranged on the conductive line CL.

[0036] FIGS. 3 to 5 illustrate that an anti-reflective layer
120 is arranged on a conductive line CL of an organic light
emitting display device.

[0037] First of all, FIG. 3 is a cross-sectional view taken
along line A-A' of FIG. 2. FIG. 3 may be the same as a
cross-sectional view taken along line A-A' of FIG. 1.

[0038] As shown in FIG. 3, the organic light emitting dis-
play device according to one embodiment of the present
disclosure includes the anti-reflective layer 120 arranged on
the conductive line CL. The conductive line CL includes a
gate line 111, a data line 141, and a power line 142. In FIG. 3,
the gate line 111, the data line 141, and the power line 142 are
collectively shown as the conductive line CL.

[0039] The anti-reflective layer 120 is arranged on the con-
ductive line CL, and includes an intermediate layer 121
arranged on the conductive line CL and a semi-transparent
layer 122 arranged on the intermediate layer 121. Alterna-
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tively, the anti-reflective layer 120 may have a double layer
structure that the intermediate layer 121 and the semi-trans-
parent layer 122 are repeatedly deposited alternately. In other
words, one set where the intermediate layer 121 and the
semi-transparent layer 122 are deposited may be repeated on
the conductive line CL twice or more. Also, the conductive
line CL is electrically connected with the semi-transparent
layer 122 to prevent parasitic capacitance from being genet-
ated. In one or more embodiments, the semi-transparent layer
122 comprises a partially reflective material, whereas the
intermediate layer 121 is composed of a substantially trans-
parent material that has lower reflectivity than the semi-trans-
parent layer 122.

[0040] External light incident on the conductive line CL
disappears due to destructive interference between primary
reflective light reflected from the semi-transparent layer 122
and secondary reflective light reflected from the conductive
line CL by passing through the intermediate layer 121. The
principle of the external light that disappears due to destruc-
tive interference will be described in more detail with refer-
ence to FIG. 4, FIG. 6A and FIG. 6B.

[0041] In more detail, the anti-reflective layer 120 is
arranged on the gate line 111. The anti-reflective layer 120
includes the intermediate layer 121 arranged on the gate line
111, and the semi-transparent layer 122 arranged on the inter-
mediate layer 121. A gate insulating layer 130 may be
arranged on the gate line 111 to insulate the gate line 111 from
the data line 141 and the power line 142.

[0042] The anti-reflective layer 120 is also arranged on the
data line 141 and the power line 142. Although a single power
line 142 is shown as an example in FIG. 3, in practice, the
power line 142 may include multiple voltage lines such as a
high potential voltage line Vdd, a low potential voltage line
Vss, and/or a reference potential voltage line Vref.

[0043] Inmore detail, the anti-reflective layer 120 includes
the intermediate layer 121 arranged on the data line 141 and
the power line 142 and the semi-transparent layer 122
arranged on the intermediate layer 121. As described above,
the anti-reflective layer 120 may be arranged on the conduc-
tive line CL to prevent reflection of external light from occur-
ring due to the conductive line CL.

[0044] For reference, a high potential voltage of the high
potential voltage line Vdd may be referred to as a drain
voltage if the high potential voltage is transferred from a thin
film transistor (TFT) drain electrode, or may be referred to as
a positive voltage if the high potential voltage is a positive
number greater than 0. Likewise, a low potential voltage of
the low potential voltage line Vs means a voltage which is
relatively lower than the high potential voltage, and may be
referred to as a source voltage if the low potential voltage is
transferred from a source electrode, or may be referred to as
a negative voltage if the low potential voltage is a negative
number smaller than 0.

[0045] Thehigh potential voltage is transferred via the high
potential voltage line Vdd to an anode electrode 161 (illus-
trated in F1G. 5), and the low potential voltage is transferred
via the low potential voltage line Vss to a cathode electrode
163 (illustrated in FIG. 5). In some embodiments, as shown in
FIG. 5, an organic light emitting layer 162 is formed between
the high potential voltage line Vdd and the low potential
voltage line Vss. Current flows in the organic light emitting
layer 162 due to a voltage difference between the high poten-
tial voltage and the low potential voltage. As the current flows
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in the organic light emitting layer 162, exciton generated by
combination of hole and electron is transited to a ground state,
whereby light is emitted.

[0046] FIG. 4 is a cross-sectional view illustrating a thin
film transistor (TFT) that drives an organic light emitting
display device.

[0047] As shown in FIG. 4, the thin film transistor TFT
includes a gate electrode 112, a source electrode 143, and a
drain electrode 144. Gate electrode 112, source electrode 143,
and drain electrode 144 are collectively shown as the conduc-
tive line CL.

[0048] The gate electrode 112 is extended from or electri-
cally coupled to the gate line 111 (explained with reference to
FIG. 3) and transfers a gate signal to a semiconductor layer
135. An anti-reflective layer 120 is arranged on the gate
electrode 112 to prevent reflection of external light from
occurring. In more detail, an intermediate layer 121 is
arranged on the gate electrode 112, and a semi-transparent
layer 122 is arranged on the intermediate layer 121.

[0049] The source electrode 143 and the drain electrode
144 are spaced apart from each other, and may be extended
from or electrically coupled to the data line 141 or the power
line 142, or may be arranged on the same layer as the data line
141 or the power line 142. Alternatively, the source electrode
143 and the drain electrode 144 may be formed at the same
time regardless of the layer on which the source electrode 143
and the drain electrode 144 are formed. In FIG. 4, the source
electrode 143 and the drain electrode 144 are arranged over
the semiconductor layer 135 and the gate insulating layer 121,
and although the source electrode 143 and the drain electrode
144 may not be formed on the same layer as the data line 141
or the power line 142, they may simultaneously be formed of
the same material as that of the data line 141 or the power line
142.

[0050] Portion of the external light incident on the source
electrode 143 or the drain electrode 144 is reflected from the
semi-transparent layer 122 as primary reflective light L1. The
remaining external light which is not reflected from the semi-
transparent layer 122 but propagates through the semi-trans-
parent layer 122 and the intermediate layer 121 is reflected
from the source electrode 143 or the drain electrode 144 as
secondary reflective light .2 after passing through the inter-
mediate layer 121. As a phase difference between the primary
reflective light L1 and the secondary reflective light 1.2
becomes 180 degrees or x radians, at which the optical path
difference between the primary reflective light L1 and the
secondary reflective light 1.2 becomes ' of external light
wavelength A, peaks and valley of the optical wavefronts of
reflected light .1, L.2 spatially overlap with each other and the
reflected light 1.1 and 1.2 disappears due to destructive inter-
ference between the optical wavefronts of reflected light T.1
and L2. The thickness of the intermediate layer 121 of the
anti-reflective layer 120 is adjusted appropriately such that
the optical path difference between the primary reflective
light L1 and the secondary reflective light [.2 becomes %> of
external light wavelength A, corresponding to a phase differ-
ence of 180 degrees or  radians.

[0051] In the driving circuit DC of the organic light emit-
ting display device, the thin film transistor TFT is an impor-
tant element that drives a pixel. Unlike a liquid crystal display
(LCD), the organic light emitting display device requires at
least two thin film transistors, wherein one of the two thin film
transistors is a switching TFT and the other one is a driving
TFT.
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[0052] The switching TFT transfers a data signal, which is
transferred through a source electrode (not shown) extended
from the data line 141, to a drain electrode (not shown) in
accordance with a gate signal transferred from the data elec-
trode 112 extended from the gate line 111.

[0053] Thedriving TFT transfers the high potential voltage
Vdd to the anode electrode 161 in accordance with the data
signal transferred from the drain electrode (not shown) of the
switching TFT. Accordingly, the thin film transistor shown in
FIG. 5 may be the driving TFT.

[0054] In more detail, the gate electrode 112 of the driving
TFT connected with the drain electrode (not shown) of the
switching TFT transfers the high potential voltage Vdd,
which is transferred from the source electrode 143 extended
from the power line 142, to the anode electrode 161 in accor-
dance with the data signal transferred from the switching
TFT.

[0055] Theanti-reflective layer 120 is arranged on the elec-
trodes 112,143 and 144 of the plurality of thin film transistors
including the switching TFT and the driving TFT as described
above, whereby reflection of external light may be prevented
from occurring without a polarizing plate, and visibility and
contrast ratio may be improved.

[0056] Although FIG. 4 illustrates a general bottom gate
type thin film transistor TFT, various thin film transistors
TFTs such as a top gate type TFT and a double gate type TFT
may be applied to the present embodiments without limita-
tion to FIG. 4.

[0057] Meanwhile, since the gate electrode 112 may trans-
fer the gate signal to the semiconductor layer 135 in view of
its function, the anti-reflective layer 120 arranged between
the gate electrode 112 and the semiconductor layer 135 may
delay transfer of the gate signal. Also, if the intermediate layer
121 is an insulating material, transfer of the gate signal to the
semiconductor layer 135 may be delayed or cannot be per-
formed, and may be delayed as capacitance occurs between
the gate electrode 112 and the semi-transparent layer 122.
[0058] Since a problem may occur in driving as transfer of
the gate signal 1s delayed due to various reasons as described
above, the anti-reflective layer 120 may be formed of a con-
ductive material to solve the problem in driving. For example,
the intermediate layer 121 and the semi-transparent layer 122
may both be formed of an electrically conductive material.
[0059] For example, the semi-transparent layer 122 may be
a thin metal that partially reflects external light, and the inter-
mediate layer 121 may be a transparent material to transfer
the external light, which has passed through the semi-trans-
parent layer 122, to the conductive line CL. The intermediate
layer 121 may be formed of a transparent conductive oxide
(TCO) to conduct the semi-transparent layer 122 with the
conductive line CL, or may be formed of a transparent insu-
lating material and may have a structure that connects the
semi-transparent layer 122 with the conductive line CL
through a through hole TH (as illustrated in FIG. 6B). The
structure of the semi-transparent layer 122 and the interme-
diate layer 121 will be described in detail with reference to
FIGS. 6A and 6B.

[0060] FIG. 5 is a cross-sectional view illustrating a thin
film transistor TFT and a conductive line CL that includes
conductive portions 113 and 145.

[0061] Particularly, the conductive portions 113 and 145 in
adriving circuit DC are exemplarily shown in FIG. 5, wherein
the conductive portions may be formed at a side of the thin
film transistor TFT simultaneously with the source electrode
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143 or the drain electrode 144. Although the gate line 111 and
the data line 141 are not shown in FIG. 5, the conductive
portions 113 and 145 may be formed on the same layer as any
one of the gate line 111, the data line 141 and the power line
142 or simultaneously with any one of the gate line 111, the
data line 141 and the power line 142, or may be connected
with any one of the conductive line CL.

[0062] The anti-reflective layer 120 is also arranged on the
conductive portions 113 and 145. Since the conductive por-
tions 113 and 145 are concentrated on the driving circuit DC,
reflectivity of external light may be high but may be reduced
by the anti-reflective layer 120. In addition, a gate pad (not
shown) or a data pad (not shown) may be included in the
conductive portions 113 and 145, and all areas having con-
ductivity may be included in the conductive portions 113 and
145. A planarization layer 150 may be arranged above the
conductive portions 113 and 145 by interposing an anode
electrode 161, thereby planarizing the driving circuit DC and
improving process reliability of the anode electrode 161, a
cathode electrode 163, and an organic light emitting layer
162.

[0063] The anode electrode 161 is connected with the
source electrode 143 or the drain electrode 144 of the thin film
transistor TFT, and the cathode electrode 163 is connected
with the power line 142. In more detail, the cathode electrode
163 may be connected with a low potential voltage line Vss of
the power line 142.

[0064] The conductive portion 113 may be formed on the
same layer as the gate line 111 simultaneously with the gate
line 111 to constitute the driving circuit DC, and the other
conductive portion 145 may be formed on the same layer as
the data line 141 or the power line 142 simultaneously with
the data line 141 or the power line 142 to constitute the driving
circuit DC. For example, FIG. 5 illustrates that the conductive
portion is arranged on the same layer as the source electrode
143 or the drain electrode 144, the source electrode 143 and
the drain electrode 144 may be formed on the same layer as
the data line 141 or the power line 142 simultaneously with
the data line 141 or the power line 142.

[0065] The anode electrode 161 and the cathode electrode
163, which are shown in FIG. 5, may be included in the
conductive line CL, and occupy the greatest area in a pixel but
the anti-reflective layer 120 may be formed or not be formed
above the anode electrode 161 and the cathode electrode 163
due to the problem in driving. Since the anode electrode 161
is formed of a transparent conductive material, reflectivity of
external light is not high relatively. In case of the cathode
electrode 163, transparency of the cathode electrode 163
should be enhanced as much as possible to minimize lumi-
nance deterioration of emitted light due to the top emission
type, and the anti-reflective layer 120 may be formed on the
cathode electrode 163 within the range that does not deterio-
rate or affect transparency of the cathode electrode 163.
[0066] Meanwhile, the organic light emitting layer 162 is
arranged between the anode electrode 161 and the cathode
electrode 163, and exciton formed in the organic light emit-
ting layer 162 by combination of hole transferred from the
anode electrode 161 and electron transferred from the cath-
ode electrode 163 is transited from an excited state to a
ground state, whereby light is emitted.

[0067] FIGS. 6A and 6B are cross-sectional views illustrat-
ing an anti-reflective layer according to one or more embodi-
ments. A conductive portion 145 is exemplarily shown as a
conductive line CL.
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[0068] FIG. 6A illustrates an embodiment that an interme-
diate layer 121 of an anti-reflective layer 120 is a conductive
material. For example, the intermediate layer 121 may
include a transparent conductive oxide (TCO) through which
light may pass. In the same manner as the principle of the
incident external light that disappears due to destructive intet-
ference in the thin film transistor TFT in FIG. 4, in FIG. 6A,
incident external light is reflected from the semi-transparent
layer 122 of the anti-reflective layer 120 as primary reflective
light L1, and the other external light which is not reflected
passes through the intermediate layer 121 and then is
reflected from the conductive portion 145 as secondary
reflective light L.2. In this instance, the secondary reflective
light L2 varies in phase in relation with the primary reflective
light L1 while passing through the intermediate layer 121,
and if the phase difference between the primary reflective
light L1 and the secondary reflective light .2 becomes
radians or 180 degrees, corresponding to an optical path dif-
ference of A/2 in accordance with the thickness of the inter-
mediate layer 121, the external light disappears due to
destruction interference.

[0069] FIG. 6B illustrates an embodiment that a through
hole TH is formed in the intermediate layer 121 of the anti-
reflective layer 120 and the semi-transparent layer 122 is
directly connected with the conductive portion 145 through
the through hole TH. Accordingly, the intermediate layer 121
may include an insulating material having transparency
which is relatively high. The external light incident on the
anti-reflective layer 120 is reflected from the semi-transparent
layer 122 of the anti-reflective layer 120 as primary reflective
light L1, and the other external light which is not reflected
passes through the intermediate layer 121 and then is
reflected from the conductive portion 145 as secondary
reflective light L2. If the optical path difference between the
primary reflective light L1 and the secondary reflective light
L2 becomes A/2 in accordance with the thickness of the
intermediate layer 121, the external light disappears due to
destruction interference. Since the intermediate layer 121
does not exist in the through hole TH, the phase difference
between the primary reflective light L1 and the secondary
reflective light L2 cannot be generated. Accordingly, an area
ofthe through hole TH may be minimized to minimize an area
where the external light does not disappear due to destructive
interference, whereby anti-reflective effect of the external
light may be maximized.

[0070] Although not shown in FIG. 6B, as another embodi-
ment, the through hole TH may not be formed, and the inter-
mediate layer 121 may be formed to have a width narrower
than that of the conductive line CL, whereby the semi-trans-
parent layer 122 may directly be connected with the edge of
the conductive line CL. The semi-transparent layer 122 may
be connected with the conductive line CL at the edge of one
side or both sides.

[0071] As described above, as the conductive line CL is
conducted with the semi-transparent layer 122 of the anti-
reflective layer 120, parasitic capacitance is not generated,
and visibility and contrast ratio may be improved by prevent-
ing reflection of the external light from occurring while pre-
venting the problem such as delay of signal transfer.

[0072] As the anti-reflective layer 120 is formed on the
conductive line CL having reflectivity which is relatively high
as described above, reflection of the external light may effi-
ciently be prevented from occurring, whereby a polarizing
plate which is expensive and deteriorates luminance may be
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omitted, and luminance may be improved. Moreover, in case
of the transparent organic light emitting display device, since
the polarizing plate should necessarily be omitted, applica-
tion of the anti-reflective structure of external light such as the
anti-reflective layer 120 is necessarily required, whereby the
anti-reflective layer 120 of the present disclosure may effec-
tively be applied to the transparent organic light emitting
display device.

[0073] According to embodiments of the present disclo-
sure, the following advantages may be obtained.

[0074] The anti-reflective is arranged on the conductive
line, whereby reflection of external light may be prevented
from occurring.

[0075] Also, according to the present disclosure, reflection
of external light may be prevented from occurring, whereby
visibility and contrast ratio of the organic light emitting dis-
play device may be improved.

[0076] Also, according to the present disclosure, the anti-
reflective layer is arranged to prevent reflection of external
light from occurring, whereby a polarizing plate which is
expensive may be removed, and the manufacturing cost may
be saved.

[0077] Also, according to the present disclosure, the anti-
reflective layer is arranged to prevent reflection of external
light from occurring, whereby visibility and contrast ratio
may be improved effectively even in case of the transparent
organic light emitting display device.

[0078] Itwill beapparent to those skilled in the art to which
the present disclosure pertains that various modifications and
variations can be made in the embodiments without departing
from the spirit or scope of the disclosure.

[0079] Thus, it is to be understood that the above embodi-
ments are to be considered in all respects as illustrative and
not restrictive. Thus, it is intended that the present invention
covers the modifications and variations of this disclosure
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:
1. An organic light emitting display device comprising:
a substrate that includes a plurality of pixel regions;
a conductive line arranged on the substrate; and
an anti-reflective layer arranged on the conductive line,
wherein the anti-reflective layer includes an intermediate
layer arranged on the conductive line and a semi-trans-
parent layer arranged on the intermediate layer, and

wherein the conductive line is electrically connected with
the semi-transparent layer.

2. The organic light emitting display device of claim 1,
wherein each pixel region of the plurality of pixel regions
includes a transparent area.

3. The organic light emitting display device of claim 1,
wherein the intermediate layer is a conductive material, and
electrically connects the semi-transparent layer with the con-
ductive line.

4. The organic light emitting display device of claim 1,
wherein the intermediate layer is composed of an insulating
material and a through hole is arranged in the intermediate
layer to electrically connect the semi-transparent layer with
the conductive line through the through hole.

5. The organic light emitting display device of claim 1,
wherein an optical path difference between a first portion of
external incident light reflected from the conductive line and
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a second portion of the external incident light reflected from
the semi-transparent layer is A/2, where A is a wavelength of
the external incident light.

6. The organic light emitting display device of claim 1,
wherein the conductive line further includes a gate line, a data
line, and a power line.

7. The organic light emitting display device of claim 6,
wherein each pixel region of the plurality of pixel regions
comprises a thin film transistor, and the conductive line fur-
ther includes a gate electrode for each thin film transistor
extended from the gate line, a source electrode for each thin
film transistor extended from the data line, and a drain elec-
trode spaced apart from the source electrode.

8. The organic light emitting display device of claim 7,
wherein the conductive line further includes an anode elec-
trode connected with the source electrode or the drain elec-
trode of each thin film transistor, and a cathode electrode
connected with the power line.

9. The organic light emitting display device of claim 8,
further comprising an organic light emitting layer arranged
between the anode electrode and the cathode electrode.

10. The organic light emitting display device of claim 6,
wherein the conductive line further includes a conductive
portion connected with any one of the gate line, the data line
and the power line.
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