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7) ABSTRACT

An organic light emitting display device is discussed. The
organic light emitting display device according to an
embodiment includes a base substrate, a buffer layer dis-
posed on the base substrate, and a thin film transistor
disposed on the buffer layer. The organic light emitting
display device further includes an organic light emitting
diode connected to the thin film transistor and disposed on
the thin film transistor. The thin film transistor includes a
gate electrode, a source electrode, and a drain electrode. At
least one of the gate, source, and drain electrodes of the thin
film transistor includes a semi-transmissive metal layer, a
transparent metal layer, and a reflective metal layer to
improve outdoor visibility of a display panel by reducing
reflectance of the electrodes even though a polarizer is
removed.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority from and the ben-
efit under 35 U.S.C. §119(a) of the Korean Patent Applica-
tion No. 10-2015-0152619 filed on Oct. 30, 2015, which is
hereby incorporated by reference for all purposes as if fully
set forth herein.

BACKGROUND OF THE INVENTION

[0002] Field of the Invention

[0003] The present invention relates to an organic light
emitting display device, and more particularly, to an organic
light emitting display device that may improve outdoor
visibility of a display panel.

[0004] Discussion of the Related Art

[0005] Recently, with the advancement of the information
age, importance of a flat panel display (FPD) device having
excellent characteristics such as a thin profile, light weight
and low power consumption has been increased. Examples
of the flat panel display device include a liquid crystal
display (LCD) device, a plasma display panel (PDP) device,
and an organic light emitting display (OLED) device.
Recently, an electrophoretic display device (EPD) has been
widely used as the flat panel display device.

[0006] Among the devices, the liquid crystal display
device and the organic light emitting display device, each of
which includes a thin film transistor, have been commer-
cially used as display devices of television, notebook com-
puter, tablet computer, or desk top computer owing to their
excellent properties in resolution, color display and picture
quality. Particularly, the organic light emitting display
device is a self light emitting display device, and has
received attention as a next generation flat panel display
device owning to low power consumption, a fast response
speed, high light emission efliciency, high luminance and a
broad viewing angle.

[0007] The organic light emitting display (OLED) device
may be categorized into a top emission type and a bottom
emission type depending on a direction to which light
emitted through an organic light emitting diode is transmit-
ted.

[0008] The bottom emission type organic light emitting
display device of the related art includes a base substrate, a
thin film transistor (TFT), an organic light emitting diode
(OLED), and an encapsulation layer. The gate and data lines
are provided on the base substrate so as to cross each other
to define a pixel, and the thin film transistor is provided in
each pixel. The thin film transistor includes an active layer,
a gate insulating film, a gate electrode, an interlayer dielec-
tric, a source electrode and a drain electrode, which are
sequentially deposited. The organic light emitting diode
(OLED) is provided on the thin film transistor, and is
electrically connected to the drain electrode of the thin film
transistor. The organic light emitting diode includes an
anode electrode, an organic light emitting layer, and a
cathode electrode. The encapsulation layer protects the thin
film transistor and the organic light emitting diode from
external impact.

[0009] In the aforementioned bottom emission type
organic light emitting display device of the related art,
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external light entering a display panel is reflected toward the
outside of the display panel by electrodes provided inside
the display panel. For this reason, outdoor visibility of the
display panel may be deteriorated. To improve outdoor
visibility, in the bottom emission structure, a polarizer
should be arranged on a lower surface of the base substrate,
to which light is emitted. However, there is a problem that
the luminance of the display panel decreases due to the
polarizer.

SUMMARY OF THE INVENTION

[0010] Accordingly, the present invention 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.

[0011] An advantage of the present invention is to provide
an organic light emitting display device that may improve
outdoor visibility of a display panel by reducing reflectance
of the electrodes provided inside the display panel even
though a polarizer is removed.

[0012] Additional advantages and features of the inven-
tion will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may be
learned from practice of the invention. The objectives and
other advantages of the invention may be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0013] To achieve these objects and other advantages and
in accordance with the purpose of the invention, as embod-
ied and broadly described herein, an organic light emitting
display device comprises a base substrate; a buffer layer
arranged on the base substrate; a thin film transistor arranged
on the buffer layer, the thin film transistor including a gate
electrode, a source electrode, and a drain electrode; and an
organic light emitting diode connected to the thin film
transistor and arranged on the thin film transistor, wherein at
least one of the gate electrode, the source electrode and the
drain electrode includes a semi-transmissive metal layer, a
transparent metal layer, and a reflective metal layer.

[0014] According to another embodiment, the organic
light emitting display device includes a base substrate, a
buffer layer disposed on the base substrate, and a thin film
transistor disposed on the buffer layer. The organic light
emitting display device further includes an organic light
emitting diode connected to the thin film transistor and
disposed on the thin film transistor, and a lower film pro-
vided below the base substrate. The thin film transistor
includes a gate electrode, a source electrode, and a drain
electrode. At least one of the gate, source, and drain elec-
trodes of the thin film transistor includes a semi-transmissive
metal layer, a transparent metal layer, and a reflective metal
layer to improve outdoor visibility of a display panel by
reducing reflectance of the electrodes even though a polar-
izer is removed.

[0015] It is to be understood that both the foregoing
general description and the following detailed description of
the present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiments of the invention and together with
the description serve to explain the principle of the inven-
tion. In the drawings:

[0017] FIG. 1is a plan view illustrating an organic light
emitting display panel, a gate driver, a source drive IC, a
flexible film, a circuit board and a timing controller of an
organic light emitting display device according to an
embodiment of the present invention;

[0018] FIG. 2 is a cross-sectional view illustrating an
organic light emitting display panel according to the
embodiment of the present invention;

[0019] FIG. 3 is a cross-sectional view illustrating a struc-
ture of a gate electrode according to the embodiment of the
present invention;

[0020] FIGS. 4 and 5 are exemplary views illustrating
destructive interference between first reflective light and
second reflective light, which are shown in FIG. 3;

[0021] FIG. 6 is a graph illustrating reflectance of a gate
electrode, which is based on a thickness of a transparent
metal layer shown in FIG. 3;

[0022] FIG. 7 is a cross-sectional view illustrating a struc-
ture of a buffer layer according to the embodiment of the
present invention;

[0023] FIG. 8 is an exemplary view illustrating transmit-
tance of a buffer layer, which is based on a thickness of a
silicon dioxide film shown in FIG. 7;

[0024] FIG. 9 is a graph illustrating reflectance of a gate
electrode, which is based on a thickness of a silicon dioxide
film shown in FIG. 7,

[0025] FIG. 10 is a cross-sectional view illustrating an
organic light emitting display device according to another
embodiment of the present invention;

[0026] FIG. 11 is an exemplary view illustrating a lower
film shown in FIG. 10; and

[0027] FIG. 12 is a graph illustrating reflectance of a
display panel, which is based on transmittance of a lower
film shown in FIG. 10.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0028] Meaning of the terms described in this specification
are to be understood as follows.

[0029] The term of a singular expression should be under-
stood to include a multiple expression as well as the singular
expression if there is no specific definition in the context.
The terms such as “the first” and “the second” are used only
to differentiate one element from other elements. Thus, a
scope of claims is not limited by these terms. Also, it should
be understood that the term such as “include” or “have” does
not preclude existence or possibility of one or more features,
numbers, steps, operations, elements, parts or their combi-
nations. It should be understood that the term “at least one”
includes all combinations related with any one item. For
example, “at least one among a first element, a second
element and a third element” may include all combinations
of two or more elements selected from the first, second and
third elements as well as each element of the first, second
and third elements. Also, if it is mentioned that a first
element is positioned “on or above” a second element, it
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should be understood that the first and second elements may
be brought into contact with each other, or a third element
may be interposed between the first and second elements.
[0030] Hereinafter, the preferred embodiments of an
organic light emitting display device according to the pres-
ent invention will be described with reference to the accom-
panying drawings. Wherever possible, the same reference
numbers will be used throughout the drawings to refer to the
same or like parts. Also, in the following description of the
present invention, if detailed description of elements or
functions known in respect of the present invention is
determined to make the subject matter of the present inven-
tion unnecessarily obscure, the detailed description will be
omitted.

[0031] FIG. 1 is a plan view illustrating an organic light
emitting display panel 100, a gate driver 200, a source drive
1C 310, a flexible film 330, a circuit board 350 and a timing
controller 400 of an organic light emitting display device
according to the embodiment of the present invention.
[0032] InFIG. 1, the X axis represents a direction parallel
with a gate line, the Y axis represents a direction parallel
with a data line, and the 7 axis represents a height direction
of the organic light emitting display device.

[0033] Referring to FIG. 1, the organic light emitting
display device according to the embodiment of the present
invention includes an organic light emitting display panel
100, a gate driver 200, a source drive integrated circuit
(hereinafter, referred to as “IC”) 310, a flexible film 330, a
circuit board 350, and a timing controller 400.

[0034] The organic light emitting display panel 100
includes a base substrate 110 and an encapsulation layer 180.
Gate lines and data lines may be formed in a display area DA
of the base substrate 110, and light emitting portions may be
formed in crossing areas where the gate lines cross the data
lines. The light emitting portions of the display area DA may
display images. The encapsulation layer 180 is provided
above the base substrate 110. The encapsulation layer 180
serves to protect elements provided on the base substrate 110
and prevent water from being permeated into the organic
light emitting display panel 100. The encapsulation layer
180 is formed to be smaller than the base substrate 110,
whereby the base substrate 110 may partially be exposed
without being covered by the encapsulation layer 180.
[0035] The organic light emitting display panel 100
according to the embodiment of the present invention will be
described in detail with reference to FIGS. 2 to 9.

[0036] The gate driver 200 supplies gate signals to the gate
lines in accordance with a gate control signal input from the
timing controller 400. In the embodiment of the present
invention, the gate driver 200 is formed, but not limited to,
outside one side of the display area DA of the organic light
emitting display panel 100 in a gate driver in panel (GIP)
mode. That is, the gate driver 200 may be formed outside
both sides of the display area DA of the organic light
emitting display panel 100 in a GIP mode, or may be
fabricated as a driving chip, packaged in a flexible film and
attached to the organic light emitting display panel 100 in a
tape automated bonding (TAB) mode.

[0037] The source drive IC 310 receives digital video data
and a source control signal from the timing controller 400.
The source drive IC 310 converts the digital video data to
analog data voltages in accordance with the source control
signal and supplies the analog data voltages to the data lines.
If the source drive IC 310 is fabricated as a driving chip, the
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source drive IC may be packaged in the flexible film 330 in
a chip on film (COF) or chip on plastic (COP) mode.

[0038] Part of the base substrate 110 may be exposed
without being covered by the encapsulation layer 180. Pads,
such as the data pads are provided in the base substrate 110
which is exposed without being covered by the encapsula-
tion layer 180. Lines which connect the pads with the source
drive IC 310 and lines which connect the pads with lines of
the circuit board 350 may be formed in the flexible film 330.
The flexible film 330 is attached onto the pads using an
anisotropic conducting film, whereby the pads may be
connected to the lines of the flexible film 330.

[0039] The circuit board 350 may be attached to the
flexible films 330. A plurality of circuits comprised of
driving chips may be packaged in the circuit board 350. For
example, the timing controller 400 may be packaged in the
circuit board 350. The circuit board 350 may be a printed
circuit board or a flexible printed circuit board.

[0040] The timing controller 400 receives digital video
data and a timing signal from an external system board. The
timing controller 400 generates a gate control signal for
controlling an operation timing of the gate driver 200 and a
source control signal for controlling the source drive ICs 330
on the basis of the timing signal. The timing controller 400
supplies the gate control signal to the gate driver 200, and
supplies the source control signal to the source drive ICs
330.

[0041] FIG. 2 is a cross-sectional view illustrating an
organic light emitting display panel according to the
embodiment of the present invention.

[0042] Referring to FIG. 2, the organic light emitting
display panel 100 according to the embodiment of the
present invention includes a base substrate 110, a buffer
layer 130, a thin film transistor T, a passivation layer PAS,
a color filter CF, a planarization layer PAC, an organic light
emitting diode OLED, a bank 170, and an encapsulation
layer 180.

[0043] The base substrate 110 may be a flexible plastic
film. For example, the base substrate 110 may be a trans-
parent polyimide (PI) film having a low coefficient of
thermal expansion (CTE) of 10 ppm/° C. or less. In this case,
the coeflicient of thermal expansion (CTE) is defined by a
dimension variation of a polyimide film, which is based on
a variation of a unit temperature. The base substrate 110 may
be provided through process steps of forming a polyimide
film by coating a polyimide (PI) in a liquid state on an
auxiliary substrate and drying the polyimide, and detaching
the polyimide film from the auxiliary substrate by using a
laser release process. In this case, an organic substrate may
be used as the auxiliary substrate. In the embodiment of the
present invention, since the polyimide film having a coef-
ficient of thermal expansion (CTE) of 10 ppm/° C. or less is
used as the base substrate 110, the polyimide film may
prevent deformation of the base substrate 110, which is
caused during the laser release process, from occurring, as
compared with the related art to which a base substrate
having a coefficient of thermal expansion (CTE) of 30 ppm/°
C. is applied. In this case, deformation may mean that the
base substrate 110 is twisted or rolled up in an unwanted
direction.

[0044] The buffer layer 130 is provided on the base
substrate 110. The buffer layer 130 includes a first buffer
layer 131 and a second buffer layer 135.
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[0045] The first buffer layer 131 is provided on the base
substrate 110. The first buffer layer 131 serves to prevent
water from being permeated from the base substrate 110,
which is vulnerable to moisture permeability, into the
organic light emitting display panel 100. Also, the first buffer
layer 131 serves to lower reflectance of external light
reflected by electrodes provided inside the organic light
emitting display panel 100 and emitted to the outside. To this
end, the first buffer layer 131 may be a multi-layer that
includes a silicon dioxide (Si0,) film and a silicon nitride
(SiNx) film. In this case, a thickness of the silicon dioxide
film may be any one of values in the range of 1500 A to 2000
A. This first buffer layer 131 will be described later in detail
with reference to FIGS. 7 to 9.

[0046] The second buffer layer 135 is provided on the first
buffer layer 131. The second buffer layer 135 serves to
prevent impurities such as metal ions diffused from the base
substrate 110 from being permeated into an active layer ACT
of the thin film transistor T. Also, the second buffer layer 135
serves to prevent water from being permeated into the
organic light emitting display panel 100 so as not to dete-
riorate properties of the thin film transistor T. For example,
the second buffer layer 135 may be, but is not limited to, a
silicon dioxide film, a silicon nitride film, or their multi-
layer.

[0047] Since the second buffer layer 135 according to the
embodiment of the present invention is directly in contact
with the thin film transistor T, it is preferable that an
inorganic film, which may minimize occurrence of hydro-
gen, is used as the second buffer layer 135. Therefore, the
silicon dioxide film of which hydrogen content is relatively
lower than that of the silicon nitride film may be used as the
second buffer layer 135. In this case, the hydrogen content
of the silicon nitride film is 15% to 20%, and the hydrogen
content of the silicon dioxide film is 3% or less.

[0048] The thin film transistor T is provided on the buffer
layer 130. The thin film transistor T includes an active layer
ACT, a gate insulating GI film, a gate electrode GE, an
interlayer dielectric ILD, a source electrode SE, and a drain
electrode DE.

[0049] The active layer ACT is provided on the second
buffer layer 135. The active layer ACT is overlapped with
the gate electrode GE. The active layer ACT may be
comprised of one end area Al disposed at the source
electrode SE, the other end area A2 disposed at the drain
electrode DE, and a center area A3 disposed between the one
end area Al and the other end area A2. The center area A3
may be made of a semiconductor material which is not
doped with a dopant, and each of the one end area A1 and
the other end area A2 may be made of a semiconductor
material which is doped with a dopant.

[0050] The gate insulating GI film is provided on the
active layer ACT. The gate insulating GI film serves to
insulate the active layer ACT from the gate electrode GE.
The gate insulating GI film covers the active layer ACT. For
example, the gate insulating GI film may be, but is not
limited to, a silicon dioxide film, a silicon nitride film, or
their multi-layer.

[0051] The gate electrode GE is provided on the gate
insulating GI film. The gate electrode GE is overlapped with
the center area A3 of the active layer ACT by interposing the
gate insulating GI film therebetween. The gate electrode GE
according to the embodiment of the present invention
includes a semi-transmissive metal layer, a transparent metal
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layer, and a reflective metal layer, which are sequentially
deposited on the base substrate 110. Among the metal layers,
the semi-transmissive metal layer may be the thinnest, and
the reflective metal layer may be the thickest.

[0052] According to the embodiment of the present inven-
tion, destructive interference occurs between reflective light
at the semi-transmissive metal layer and reflective light at
the reflective metal layer in accordance with the thickness of
the transparent metal layer provided between the semi-
transmissive metal layer and the reflective metal layer,
whereby reflectance of the gate electrode GE may be
reduced. Since reflectance of the gate electrode GE is
reduced, reflective light emitted to the outside of the display
panel is reduced, whereby outdoor visibility of the display
panel may be improved. In this case, the thickness of the
transparent metal layer may be any one of values in the
range of 350 A to 450 A. The gate electrode GE will be
described later with reference to FIGS. 3 to 6.

[0053] The interlayer dielectric ILD is provided on the
gate electrode GE. The interlayer dielectric ILD serves to
insulate the gate electrode GE from the source electrode SE
and the drain electrode DE. The interlayer dielectric ILD
may be, but is not limited to, the same inorganic film as that
of the gate insulating GI film, for example, a silicon dioxide
film, a silicon nitride film, or their multi-layer.

[0054] The source electrode SE and the drain electrode DE
are spaced apart from each other on the interlayer dielectric
ILD. A first contact hole CNT1, which partially exposes the
one end area Al of the active layer ACT, and a second
contact hole CNT2, which partially exposes the other end
area A2 of the active layer ACT, are provided in the gate
insulating GI film and the interlayer dielectric ILD. The
source electrode SE is connected with the one end area Al
of the active layer ACT through the first contact hole CNT1,
and the drain electrode DE is connected to the other end area
A2 of the active layer ACT through the second contact hole
CNT2.

[0055] Each of the source electrode SE and the drain
electrode DE according to the embodiment of the present
invention may have the same structure as that of the gate
electrode GE. That is, each of the source electrode SE and
the drain electrode DE may include a semi-transmissive
metal layer, a transparent metal layer, and a reflective metal
layer, which are sequentially deposited. Among the metal
layers, the semi-transmissive metal layer may be the thin-
nest, and the reflective metal layer may be the thickest. In
this case, destructive interference may occur between reflec-
tive light at the semi-transmissive metal layer and reflective
light at the reflective metal layer in accordance with the
thickness of the transparent metal layer provided between
the semi-transmissive metal layer and the reflective metal
layer. As a result, since reflectance of each of the source
electrode SE and the drain electrode DE may be reduced,
reflective light emitted to the outside of the display panel
may be reduced, whereby outdoor visibility of the display
panel may be improved.

[0056] The structure of the thin film transistor T is not
limited to the aforementioned example, and various modi-
fications may be made in the thin film transistor T by the
known structure that may be carried out easily by the person
skilled in the art.

[0057] The passivation layer PAS is provided on the thin
film transistors T. The passivation layer PAS serves to
protect the thin film transistor T. The passivation layer PAS
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may be, but is not limited to, an inorganic film, for example,
a silicon dioxide film, a silicon nitride film, or their multi-
layer.

[0058] The color filter CF is provided on the passivation
layer PAS. The color filter CF is provided at a pixel area on
the base substrate 110 so as not to overlap the thin film
transistor T. The color filter CF is used to realize a color on
the organic light emitting display panel 100. The light
emitted from the organic light emitting diode OLED is
emitted downwardly by passing through the color filter CF.
[0059] The planarization layer PAC is provided on the
passivation layer PAS. The planarization layer PAC covers
the thin film transistor T and the color filter CF. The
planarization layer PAC serves to planarize an upper portion
of the base substrate 110 provided with the thin film tran-
sistor T and the color filter CF. The planarization layer PAC
may be made of, but is not limited to, an organic film, for
example, acryl resin, epoxy resin, phenolic resin, poly-
amides resin, or polyimides resin. A third contact hole
CNT3, which exposes the drain electrode DE of the thin film
transistor T, is provided in the planarization layer PAC and
the passivation layer PAS. The drain electrode DE is con-
nected to an anode electrode AND through the third contact
hole CNT3.

[0060] The organic light emitting diode OLED 1is con-
nected to the thin film transistor T. The organic light emitting
diode OLED is provided on the thin film transistor T and the
color filter CF. The organic light emitting diode OLED
includes an anode electrode AND, an organic light emitting
layer EL, and a cathode electrode CAT.

[0061] The anode electrode AND is connected to the drain
electrode DE of the thin film transistor T through the third
contact hole CNT3 provided in the passivation layer PAS
and the planarization layer PAC. The anode electrode AND
may be a transparent conductive material of which work
function value is relatively large, for example, indium-tin-
oxide (ITO) or indium-zinc-oxide (IZO). Also, the anode
electrode AND may be comprised of at least two or more
layers that include metal materials having excellent reflec-
tive efficiency, for example, Al, Ag, APC (Ag;Pb;Cu), etc.
[0062] The bank 170 is provided between the anode
electrodes AND which are adjacent to each other. The bank
170 electrically insulates the anode electrodes AND which
are adjacent to each other. The bank 170 covers one side of
the anode electrode AND. The bank 170 according to the
embodiment of the present invention may be a black bank
that includes a light absorption material. For example, the
bank 170 may be made of, but is not limited to, an organic
film, which includes a black pigment such as carbon black,
for example, an organic film such as polyimides resin, acryl
resin, and benzocyclobutene (BCB).

[0063] If the related art bank which does not include a
light absorption material is used, external light entering the
display panel is reflected by the cathode electrode CAT and
emitted to the outside of the display panel, whereby a
problem may occur in that outdoor visibility of the display
panel is deteriorated. However, if the bank 170 according to
the present invention, which includes a light absorption
material, is used, the bank 170 absorbs both the external
light and the reflective light reflected by the cathode elec-
trode CAT, whereby outdoor visibility of the display panel
may be improved.

[0064] The organic light emitting layer EL is provided on
the anode electrode AND. The organic light emitting layer
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EL may include a hole transporting layer, an organic light
emitting layer, and an electron transporting layer. Moreover,
the organic light emitting layer EL may further include at
least one functional layer for improving emission efficiency
and/or lifespan.

[0065] The cathode electrode CAT is provided on the
organic light emitting layer EL and the bank 170. If a voltage
is applied to the anode electrode AND and the cathode
electrode CAT, holes and electrons move to the organic light
emitting layer EL through the hole transporting layer and the
electron transporting layer, respectively, and are combined
with each other in the organic light emitting layer EL to emit
light.

[0066] The encapsulation layer 180 is provided on the thin
film transistor T and the organic light emitting diode OLED.
The encapsulation layer 180 covers the thin film transistor T
and the organic light emitting diode OLED. The encapsu-
lation layer 180 serves to protect the thin film transistor T
and an element such as the organic light emitting diode
OLED from external impact and prevent water from being
permeated into the organic light emitting display panel 100.
[0067] The encapsulation layer 180 may include a plural-
ity of inorganic films and a plurality of organic films, which
are laminated alternately. The plurality of organic films may
be arranged between the respective inorganic films. The
encapsulation layer 180 may be comprised of, but is not
limited to, the inorganic films. That is, the encapsulation
layer 180 may be comprised of the organic films. If the
encapsulation layer 180 is comprised of the organic films, a
front adhesive layer may additionally be provided on the
encapsulation layer 180. In this case, the front adhesive layer
may be, but is not limited to, a metal layer or barrier film
layer.

[0068] FIG. 3 is a cross-sectional view illustrating a struc-
ture of a gate electrode according to the embodiment of the
present invention, and relates to the gate electrode shown in
FIG. 2. FIGS. 4 and 5 are exemplary views illustrating
destructive interference between a first reflective light and a
second reflective light, which are shown in FIG. 3. FIG. 6 is
a graph illustrating reflectance of a gate electrode, which is
based on a thickness of a transparent metal layer shown in
FIG. 3.

[0069] Referring to FIGS. 3 to 6, the gate electrode GE
according to the embodiment of the present invention
includes a semi-transmissive metal layer M1, a transparent
metal layer ML2, and a reflective metal layer ML3.

[0070] The semi-transmissive metal layer ML1 is pro-
vided on the gate insulating GI film. The semi-transmissive
metal layer ML1 may be a metal thin film having excellent
adhesion with the gate insulating GI film and transmittance
of 40% or more. The semi-transmissive metal layer ML1
may be, but is not limited to, any one of metal materials, for
example, Mo, Al, Cr, Au, Ti, Ni, Nd, and Cu. In this case,
transmittance of the semi-transmissive metal layer ML1 may
be determined in accordance with its thickness. The inven-
tors of the present invention have confirmed through several
experiments that Mo deposited with a thickness of 50 A has
transmittance of 40% or more. Therefore, the semi-trans-
missive metal layer MLL1 according to the embodiment of
the present invention may be Mo deposited with a thickness
of 50 A.

[0071] The transparent metal layer ML2 is provided on the
semi-transmissive metal layer ML1. The transparent metal
layer ML2 is provided between the semi-transmissive layer
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ML1 and the reflective metal layer ML3. According to the
embodiment of the present invention, a distance D between
the semi-transmissive metal layer M1 and the reflective
metal layer ML3 may be controlled, whereby destructive
interference may occur between the first reflective light A
reflected on a surface of the semi-transmissive metal layer
ML1 and the second reflective light B reflected on a surface
of the reflective metal layer ML3, and reflectance of the gate
electrode GE may be reduced. In this case, the distance D
between the semi-transmissive metal layer ML1 and the
reflective metal layer ML3 is the same as the thickness of the
transparent metal layer ML2. That is, the thickness of the
transparent metal layer M2 may be controlled, whereby
destructive interference may occur between the first reflec-
tive light A and the second reflective light B, and thus
reflectance of the gate electrode GE may be reduced.
[0072] The inventors of the present invention have con-
firmed through several experiments that reflectance of the
gate electrode GE is gradually reduced in accordance with
increase of the thickness of the transparent metal layer ML2.
However, it has been noted that reflectance of the gate
electrode GE is again increased if the thickness of the
transparent metal layer ML2 exceeds 450 A. Particularly,
reflectance of the gate electrode GE has the lowest value of
10.6% when the thickness of the transparent metal layer
ML2 is 400 A. Therefore, the thickness of the transparent
metal layer ML2 according to the present invention may be
set to any one of values in the range of 350 A to 450 A by
considering an error range during deposition. In this case,
Mo deposited with a thickness of 50 A may be used as the
semi-transmissive metal layer ML1, and Cu deposited with
a thickness of 2000 A may be used as the reflective metal
layer ML3. Also, indium-tin-oxide (ITO) has been used as
the transparent metal layer ML2. However, the transparent
metal layer ML2 is not limited to ITO, and may be indium-
zinc-oxide (IZ0), for example.

[0073] The reflective metal layer ML3 is provided on the
transparent metal layer ML2. Since the reflective metal layer
ML3 should reflect both the external light entering the
semi-transmissive metal layer ML1 and the external light
entering the transparent metal layer ML2, the reflective
metal layer ML3 may be, but is not limited to, an opaque
metal material, for example, any one of Mo, Al, Cr, Au, Ti,
Ni, Nd and Cu.

[0074] In short, if the external light enters the gate elec-
trode GE by passing through the base substrate 110, the
external light is partially reflected on the surface of the
semi-transmissive metal layer ML1. In the present inven-
tion, this light is referred to as the first reflective light A.
Also, the other external light except the first reflective light
A is reflected on the surface of the reflective metal layer
ML3 after transmitting the semi-transmissive metal layer
ML1 and the transparent metal layer ML2. In the present
invention, this light is referred to as the second reflective
light B. In this case, as the thickness of the transparent metal
layer ML2 is controlled, destructive interference may occur
between the first reflective light A and the second reflective
light B. The destructive interference means that the ampli-
tude of a complex wavelength becomes small as two wave-
lengths having phases opposite to each other are overlapped
with each other.

[0075] According to the embodiment of the present inven-
tion, by controlling the thickness of the transparent metal
layer ML2, the wavelengths of the first reflective light A and
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the second reflective light B may be overlapped with each
other by opposite phases, whereby the amplitude of the
complex wavelength A+B may be reduced. Since the ampli-
tude of the complex wavelength A+B is reduced, the reflec-
tive light entering the display panel from the outside and
reflected by the gate electrode GE may be reduced. That is,
as the thickness of the transparent metal layer ML2 is
controlled, destructive interference may occur between the
first reflective light A and the second reflective light B,
whereby reflectance of the gate electrode GE may be
reduced. Therefore, the reflective light reflected by the gate
electrode GE and emitted to the outside may be reduced,
whereby outdoor visibility of the display panel may be
improved.

[0076] Although the gate electrode GE has been only
described in the present invention, the source electrode SE
and the drain electrode DE may have the same structure as
that of the gate electrode GE and may provide the same
effect as that of the gate electrode GE. That is, if each of the
source electrode and the drain electrode is provided equally
to the gate electrode, destructive interference occurs
between the reflective light at the semi-transmissive metal
layer and the reflective light at the reflective metal layer,
whereby reflectance of the source electrode and the drain
electrode may be reduced. Since reflectance of the source
electrode and the drain electrode is reduced, the reflective
light emitted to the outside of the display panel may be
reduced, whereby outdoor visibility of the display panel may
be improved.

[0077] FIG. 7 is a cross-sectional view illustrating a struc-
ture of a buffer layer according to the embodiment of the
present invention, and is intended to illustrate a structure of
a first buffer layer of the buffer layer described with refer-
ence to FIG. 2. FIG. 8 is an exemplary view illustrating
transmittance of a buffer layer. which is based on a thickness
of a silicon dioxide film shown in FIG. 7. FIG. 9 is a graph
illustrating reflectance of a gate electrode, which is based on
a thickness of a silicon dioxide film shown in FIG. 7.
[0078] Referring to FIGS. 7 t0 9, the first buffer layer 131
of the buffer layer 130 according to the embodiment of the
present invention is provided on the base substrate 110. The
first buffer layer 131 is comprised of at least two or more
inorganic films considering barrier properties. Therefore, the
first buffer layer 131 may be comprised of a silicon dioxide
(8i0,) film and a silicon nitride (SiNx) film, which are
sequentially deposited. Although a plurality of silicon diox-
ide (810,) films and a plurality of silicon nitride (SiNx)
films, which are deposited alternately, are shown in the
embodiment of the present invention, the present invention
is not limited to this deposition structure, and various
modifications may be made in the deposition structure of the
silicon dioxide (5i0,) film and the silicon nitride (SiNx)
film.

[0079] The thickness of each of the silicon dioxide (Si0,)
film and the silicon nitride (SiNx) film may be set consid-
ering reflectance of the electrodes (gate electrode, source
electrode and drain electrode) provided on the first buffer
layer 131. The inventors of the present invention have
confirmed through several experiments that reflectance of
each of the electrodes may be reduced to 12% or less if
transmittance of the first buffer layer 131 is 88% or more.
Referring to FIGS. 8 and 9, when the thickness of the silicon
dioxide film (Si0,) is 1500 A to 2000 A, the first buffer layer
131 has transmittance of 88% or more and each of the
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electrodes has transmittance of 12% or less. In this case, the
thickness of the silicon dioxide (Si0,) film may be the same
as or thicker than that of the silicon nitride (SiNx) film. The
thickness of the silicon nitride (SiNx) film according to this
experiment has been set to 1500 A.

[0080] Ifthe buffer layer 130 according to the embodiment
of the present invention is provided, reflectance of the
electrodes provided inside the display panel may be reduced
to 12% or less, whereby outdoor visibility of the display
panel may be improved.

[0081] FIG. 10 is a cross-sectional view illustrating an
organic light emitting display device according to another
embodiment of the present invention. FIG. 11 is an exem-
plary view illustrating a lower film shown in FIG. 10. FIG.
12 is a graph illustrating reflectance of a display panel,
which is based on transmittance of a lower film shown in
FIG. 10. In this case a lower film 120 is additionally
provided below the base substrate 110 shown in FIG. 2.
Therefore, the lower film 120 and its related elements will
be described, and repeated description of the other elements
will be omitted.

[0082] Referring to FIGS. 10 to 12, the lower film accord-
ing to another embodiment of the present invention is
attached to the lower portion of the base substrate 110. The
lower film 120 is attached to an entire surface below the base
substrate 110. The lower film 120 controls transmittance of
external light entering the organic light emitting display
panel 100. The lower film 120 absorbs the reflective light
reflected by the electrodes inside the organic light emitting
display panel 100. To this end, the lower film 120 may
include a light absorption material 121 such as a black
pigment.

[0083] Transmittance of the lower film 120 according to
the present invention may be 80% to 50%. Generally, a limit
of reflectance which is not perceived by the naked eye is 6%
or less. Reflectance which is not perceived by the naked eye
means that outdoor visibility of the organic light emitting
display panel 100 is excellent. If the lower film 120 having
transmittance of 80% to 50% is used like the present
invention, reflectance of the organic light emitting display
panel 100 may be lowered to 6% or less. That is, if the lower
film 120 is provided below the base substrate 110 of the
organic light emitting display panel 100, reflectance of the
organic light emitting display panel 100 may additionally be
reduced as compared with the case where the lower film 120
is not provided. In this case, outdoor visibility of the display
panel may additionally be improved.

[0084] According to the embodiments of the present
invention, destructive interference may occur between the
reflective light at the semi-transmissive metal layer and the
reflective light at the reflective metal layer in accordance
with the thickness of the transparent metal layer provided
between the semi-transmissive metal layer and the reflective
metal layer, whereby reflectance of each of the electrodes
provided in the thin film transistor may be reduced. There-
fore, the reflective light emitted to the outside of the display
panel may be reduced, whereby outdoor visibility of the
display panel may be improved.

[0085] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or scope
of the inventions. Thus, it is intended that the present
invention covers the modifications and variations of this
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invention 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 base substrate;

a buffer layer arranged on the base substrate;

a thin film transistor arranged on the buffer layer, the thin
film transistor including a gate electrode, a source
electrode, and a drain electrode; and

an organic light emitting diode connected to the thin film
transistor and arranged on the thin film transistor,

wherein at least one of the gate electrode, the source
electrode and the drain electrode includes a semi-
transmissive metal layer, a transparent metal layer, and
a reflective metal layer.

2. The organic light emitting display device of claim 1,
wherein the semi-transmissive metal layer is the thinnest,
and the reflective metal layer is the thickest, among the
semi-transmissive metal layer, the transparent metal layer
and the reflective metal layer.

3. The organic light emitting display device of claim 1,
wherein the reflective metal layer reflects more light than the
semi-transmissive metal layer.

4. The organic light emitting display device of claim 1,
wherein the transparent metal layer has a thickness in the
range of 350 A to 450 A.

5. The organic light emitting display device of claim 1,
wherein the base substrate is a polyimide (PI) film having a
coeflicient of thermal expansion of 10 ppm/® C. or less.

6. The organic light emitting display device of claim 1,
further comprising a lower film arranged below the base
substrate, wherein the lower film includes a material that
absorbs light.

7. The organic light emitting display device of claim 6,
wherein the lower film has a transmittance of 80% to 50%.

8. The organic light emitting display device of claim 1,
wherein the buffer layer includes:

a first buffer layer provided on the base substrate and
including a silicon dioxide film and a silicon nitride
film, and a second buffer layer provided on the first
buffer layer.

9. The organic light emitting display device of claim 8,
wherein a thickness of the silicon dioxide film is the same as
or thicker than that of the silicon nitride film.

10. The organic light emitting display device of claim 9,
wherein the thickness of the silicon dioxide film is in the
range of 1500 A 10 2000 A.

11. The organic light emitting display device of claim 1,
wherein the organic light emitting diode includes:

an anode electrode connected to the drain electrode of the
thin film transistor;

an organic light emitting layer provided on the anode
electrode; and

a cathode electrode provided on the organic light emitting
layer,

wherein the anode electrode is partitioned by a bank.
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12. An organic light emitting display device comprising:

a base substrate;

a buffer layer disposed on the base substrate;

a thin film transistor disposed on the buffer layer, the thin
film transistor including a gate electrode, a source
electrode, and a drain electrode, wherein at least one of
the gate electrode, the source electrode and the drain
electrode includes a semi-transmissive metal layer, a
transparent metal layer, and a reflective metal layer,
which are sequentially disposed;

an organic light emitting diode connected to the thin film
transistor and disposed on the thin film transistor; and

a lower film provided below the base substrate and
including a material that absorbs light to reduce reflec-
tance of the gate, source and drain electrodes.

13. The organic light emitting display device of claim 12,
wherein the semi-transmissive metal layer is the thinnest,
and the reflective metal layer is the thickest, among the
semi-transmissive metal layer, the transparent metal layer
and the reflective metal layer.

14. The organic light emitting display device of claim 12,
wherein the reflective metal layer reflects more light than the
semi-transmissive metal layer.

15. The organic light emitting display device of claim 12,
wherein the transparent metal layer has a thickness in the
range of 350 A to 450 A.

16. The organic light emitting display device of claim 12,
wherein the base substrate is a polyimide (PI) film having a
coeflicient of thermal expansion of 10 ppm/° C. or less.

17. The organic light emitting display device of claim 12,
wherein the lower film has a transmittance of 80% to 50%.

18. The organic light emitting display device of claim 12,
wherein the buffer layer includes:

a first buffer layer provided on the base substrate and
including a silicon dioxide film and a silicon nitride
film, and

a second buffer layer provided on the first buffer layer.

19. The organic light emitting display device of claim 18,
wherein a thickness of the silicon dioxide film is the same as
or thicker than that of the silicon nitride film, and the
thickness of the silicon dioxide film is in the range of 1500
A to 2000 A,

20. A method of forming an organic light emitting display
device, the method comprising:

providing a base substrate;

forming a buffer layer on the base substrate;

forming a thin film transistor on the buffer layer, the thin
film transistor including a gate electrode, a source
electrode and a drain electrode; and

forming an organic light emitting diode on the thin film
transistor, the organic light emitting diode being con-
nected to the thin film transistor,

wherein at least one of the gate electrode, the source
electrode and the drain electrode includes a semi-
transmissive metal layer, a transparent metal layer, and
a reflective metal layer.

* ok %k
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